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BBEJIEHUE
Ha ornaBienue

CoBpeMeHHBIH nepHo TpeOyeT YKpeIUIeHHs W paclIpeHHs MUHEPaIbHO-CHIPhEBOM 0a3bl CTpaHbI
JUTsL pemieHus 3anad HanmoHanbHOM cTpaTeru yCTOMYMBOrO COLMAIbHO-DKOHOMHYECKOrO pa3Butus Pec-
myommku bemapycs (HCYP-2020) u cooTBETCTBEHHO MOBBIMIEHUS YPPEKTHBHOCTH U Ka4eCTBa IMOATOTOBKH
CHENUAINCTOB, CHOCOOHBIX K OCBOCHHUIO pa3BelaHHBIX 3allacoB IOJIE3HBIX HCKomaeMbiX. C 3TOW LENblo U
co3zaeTcs yueOHO-METOANYECKUH KOMIUIEKC 10 AMCUUIUIMHE «[eonorust u pa3Belka MECTOPOKIACHUH MO-
JIE3HBIX MCKOMAaeMBbIX». TaKkoil KOMIIIEKC SIBJII€TCS OJHUM W3 BAPHAHTOB HOBOI'O MOKOJICHUS yueOHOW JIUTE-
patypsl, 00beTuHsIOmEM B ce0e HHPOPMAIMIO M3 Pa3IHMYHBIX HCTOYHUKOB, B TOM YHCJIE TAKUX MOOMIIBHBIX
KaK MHTEpHET. B mpencTaBieHHOM y4eOHO-METOJMYECKOM KOMIUIEKCE IIHUPOKO HCIOJIb30BaH MILTIOCTpA-
TUBHBII MaTepual M0 MUHEPAIOTUH, MeTporpaduu, reoJIOTHIeCKUM TpoLeccaM, U Ip., KOTOPBIA ObUT OB
MeHee HH(pOpMaTHBHBIM Ha OyMa>kKHOM HOCHTEIE.

Y4eOHO-MeTOANYECKUH KOMIUIEKC NMpeaHasHadeH il Oosiee 3(h(peKTHBHOTO M3Y4EHUs MpenMeTa.
Komriekce siBnsieTcss OTHUM W3 DJIEMEHTOB OpraHu3aliu 00pa3oBaTeNbHOMN NIESTEIBHOCTH IO OYHOH, 3204-
HOU M OYHO-3204HOU (Qopmam oOydeHus. Vcrnonp30BaHne KOMIUIEKCA MOBBIIIAET KAUeCTBAa YCBOCHUS y4ueO-
HOT'O MaTepHaja M COBEPIICHCTBYET 3HaHUS CIIELUATNCTOB. B koMIiekce 00beIMHEH TEOpeTHIeCKuil Marte-
pHan ¢ 1adopaTOPHBIMH 3aHATUAMHU U PabOTaMH, BBHITIOTHAEMBIMH B Ipoliecce yueOHOH mpakTuku. OCHOB-
HOH LIEJbI0 MpEeAaraeMoro yueOHO-MEeTOANYECKOr0 KOMILIEKCa SIBJISIETCS BBIPAOOTKA Y CTYJEHTOB 3HAHUI
Y MIPaKTHYECKUX HABBIKOB, HEOOXOANMBIX TOPHOMY HH)KEHEPY U MOTHBALIMHM K CAMOCTOSITENILHOM paborTe.

«["eonorus u pasBenka MECTOPOXKICHUN MOJE3HBIX MCKOMAEMBIX» SIBIIsICTCS 0a30BBIM B IOATOTOBKE
CHELMAIMCTOB 110 TOPHOMY JeNly. 3HaHHE BOIPOCOB, N3YyHaeMBIX B Kypce, HEOOXOAUMO AJIsl OCBOCHMS AUC-
[UIUTHH MPUKJIAAHOTO XapakTepa, TakuX Kak "OborameHune u nepepaboTka mosie3Hsix uckonaemsix', "Ipo-
LECChI TOPHOTo Ipou3BoAcTBa", "OU3HKa TOPHBIX MOPOJ U OPOLECCOB" U APYTHUX.

VY4eOHO-MeToANYEeCKHI KOMILIEKC Mo TuciuruiiHe «['eostorust U pa3Be/ika MoJe3HbIX UCKOMAEMBbIX»
BKITIIOYaeT B ce0s jBe yacTH. [lepBast — Mo 0CHOBaM T'€0JIOTHH, HalpaBiieHa Ha U3y4eHHE 0OBEKTOB, SBICHUN
U TIPOLIECCOB, KOTOPBIMU 3aHMMaeTcsi reosiorusi. OCHOBHOHM ee Leblo sBisieTcs (OpMHPOBaHHE 0a30BBIX
3HAHUM, OBJIAJIEHUE TEPMUHOJIOTUEN U METOI0JIOTUEN I€0JOTMUECKUX JUCIUTILINH.

Lesnpto BTOPOH YacTH SIBIISIETCS U3YUEHUE PA3TUUHBIX BUIOB MOJIE3HBIX UCKOMAEMbIX U 3aKOHOMEP-
HOCTEH MX PacIpe/lelieHns] B 3eMHOM KOpe, OCBOEHHE OCHOBHBIX CBEJICHUI O METOAAaX pa3BelKH, MOJCUeTa
3aI1acoB MOJIE3HBIX UCKOTIAEMbIX M OLEHKH MECTOPOXKICHHUH MOJIE3HBIX NCKOMAEMBIX

B pesynbrare ocBoeHusi kypca «l'eosorusi u pasBeka MECTOPOXKICHHH IOJIE3HBIX MCKOINAEMBIX)
CTYAEHT JOJIKEH:
3HATh:

- CTPOEHHE, XUMHUYECKHI, MUHEPAIOTHUECKUH 1 neTporpaduyeckuii cocTaB 3eMHOW KOPBI U €€ pa3HbIX I10-
PAIKOB CTPYKTYPHBIX 3JIEMEHTOB;

- OCHOBHBIC BHBI IOPOI000PA3YIONINX U PYI000PA3YIOIINX MIHHEPAIOB (UX CBOMCTBA, IPOIECCHI 00pa3oBa-
HUsI, HAIPaBJICHHUS UCIIOJIb30BaHM);

- TeopU3HUYECKHE OIS ¥ UX POJIb B M3YUYCHUH CTPOCHHS 36MHON KOPBI U MECTOPOKACHUH MOJIE3HBIX HCKO-
MaeMbIX;

- TUITBI ¥ BUJIBI TOPHBIX TTOPO/I, TOPOI000pa3yIoNINe MPOIECCHI;

- OCHOBHBIE T'€OJIOTHYECKHE MPOIECCH] HIOTEHHOTO M 3K30TE€HHOTO MOJpa3AesieHHs], UX POJIb B IBOJIOIUU
36MHOH KOpBI;
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- JIEMEHTBI 3AJIETaHHS TOPHBIX MTOPOJ, TEOJIOTHYECKNE KapThI;

- TIOHSATHE TOJIE3HBIX UCKOMAEMbIX M X BUIOB, KJIACCH(UKALNIO U PAaCIIPOCTPAHEHHE;

- MOP(QOJIOTHIO U YCIOBHS 3aJI€TaHusl TeN MOJIE3HBIX UCKOMAeMBbIX;

- BEIIECTBEHHBII COCTAB, CTPYKTYPHO-TEKCTYPHBIE OCOOCHHOCTH MOJIE3HBIX HCKOIIAEMBIX;
- TEHETHYECKHE THITBI MECTOPOKACHUIA;

- OCHOBHBIX TPEACTABHUTENEH U PACIPOCTPAHEHHOCTh METATMUECKIX, HEMETANTMUECKUX, TOPIOUMX MOJIe3-
HBIX HCKOTIAeMBbIX;

- LeNIK | 337]a4¥l Pa3BelIKU MOJIE3HBIX HCKOMAEMbIX;

- KITacCH(pMKANUIO pa3BeJaHHbIX H IPOTHO3HPYEMBIX PECYPCOB;

- OCHOBHBIE IPUHIIMITBI, CHCTEMBI, TEXHUUECKUE CPEACTBA Pa3BEAKH;

- TEOJIOTHYECKYIO JOKYMEHTALNIO U METOABI OLIEHKH MECTOPOXKICHHIA;

YMeTh XapaKTepH30BaTh:

- BUJIBI TIOJIE3HBIX MCKOTMAEMBIX, MX CBOMCTBA M HANIPABJICHUS UCIIOIb30BAHUS;

- MOP(HOTOTUIECKHE THUIIBI TEJI TTOJIC3HBIX HCKOTIAEMBIX;

- TEHETUYECKHE TUITTBI MECTOPOKACHHUH TTOJIC3HBIX HCKOTIAeMBIX;

- OCHOBHBIC 3aJ]au¥l Pa3BEeIKU U €€ CTa/INH;

- METOZIBI Pa3BEIKH;

- CHICTEMBI pa3BeKH;

- TEXHUYECKHE CPENICTBA Pa3BEIKH;

- pa3Be10YHbIEC BBIPAOOTKH M UX PaCIIOI0KEHHE;

METO/JIbI OTIPOOOBAHMS;

yMeTh aHAJIM3UPOBATD:

- MUHEPaJIOTHUECKUH U XUMUYECKUH COCTaB TI0JIE3HBIX HCKOTIAEMBIX;

- TEOJIOTHYECKYIO JOKYMEHTANHUIO (KapThl, IUTaHbI, POMUIH, CTpaTUrpaduIeckue KOJIOHKH);
NPUOOPecTH HABBIKHU:

- OIIpe/ieNieHHs TTIaBHBIX IOPO000pa3yoNIX i PYAHBIX MUHEPAJIOB,

- OIIpEIeNICHHSI OCHOBHBIX BHJIOB MarMaTHYECKHX, 0CAJOUHBIX U METaMOP(PHUECKHUX MOPOL;
- YTEHUsI TCOJIOTUIECKUX U T€0I0T0-TEXHOJIOTHYECKHUX KapT;

- mporiecca Oypenus ¢ nmomombio Oypa ThI'-1;

- 0T00pa P00 MOJIE3HBIX HCKOIAEMBIX;

- OKOHTYPUBAHHUSI TEJI TIOJIE3HBIX HCKOTIAEMBIX;

- COCTaBJICHHUS CTPATUrPaPUUECKOr0 MPOdUII.

XapaKTepl/ICTI/IKI/I PEKOMEHAYEMBIX METOA0B U TEeXHOJOTHH oﬁyqemm

C 1emnbio aKkTHBU3ALMN MTO3HABATEIFHON NEATEIFHOCTH CTYJCHTOB B IIPOLIECCE UYTEHHUs Kypca Iuia-
HUPYETCS UCIOIB30BaHHE MYJIbTUMEIUNHON TEXHUKH, MO3BOJIAIOIIEH B BHJE NMPE3CHTALMM MPEICTABIAThH
MaTEepUANIBI IO Pa3IMYHBIM pa3eliaM T'€0JIOTUH M Pa3BEIKU MECTOPOXKIEHHUH MOJIE3HBIX UCKOMaeMbIX. [Ipu
NPOBE/IEHNH 3aHITUH MO0 TeMaM, CBS3aHHBIM C MUHEpaJIOTHel 1 neTporpadueil n3ydaroTcst 00pasibl MUHE-
PAJIOB M TOPHBIX MOPOA U3 KOJJIEKIMHU, uMeronleiics Ha kadenpe « opHble padoTs». CTyneHTbl 00y4aroTcs
TeO0JIOTHYECKOi TEPMUHOJIIOTUN M METOJIOJIOTUH TPOBENIEHUS T€0JI0OT0pa3BeJOUHBIX paboT, 3HaHHE KOTOPBIX
3aKPEIUISIFOTCS IOCPEACTBOM MPOBEAECHUS JIETHEHN OJIEBOM MPAKTUKU. [IpakTHyeckre nprueMsl pa3BeIKu OT-
pabaThIBaIOTCSI HA MECTOPOXKIACHUHU TOpda, MPHU 3TOM Ka)XIbli CTYIEHT BBINOJHSAECT UHIUBUIyaJIbHOE 3a/a-
HUE.

Opraanzanusi CaMoCTOSAITeIbHOM PadoThI CTYICHTOB

HpI/I HU3Yy4YCHUU JUCHUIUIMHBI UCTIOJIB3YIOTCA CICAYOIINEC (bOpMLI CaMOCTOSTEIILHON pa6OTBII
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- BBIIIOJIHECHUE CTYACHTAMHM HWHIWBUAYAJIBHOI'O 3aJJaHUsA I1I0 COCTaBJICHHUIO CTpaTI/IFpa(bI/I‘IeCKOFO

po I MECTOPOXKACHIS TOPda;

- IOATrOTOBKAa HAYYHBIX pe(bepaTOB MO0 UHAUBUAYAJIbHBIM TEMaM JJid y4aCTUs B CTyI[eH‘IeCKOfI Hay4d-

HOM KOH(EPEHITHH.

I[PIHFHOCTHRa KOMIETCHIUMA CTYACHTA

I[HSI OLICHKHU I[OCTI/I)KCHI/Iﬁ CTYACHTA MCIIOJB3YIOTCA CJ'ICJIYIOHII/II‘/'I Jquar HOCTUYECCKUM HUHCTPYMEHTA-

puii:
- 3allIMTa BBIIOJHEHHBIX Ha JJa00OPaTOPHBIX padoTax 3aaHHii;
- IPOBeJICHHE TEKYIIUX KOHTPOJIBHBIX OIPOCOB M0 U3y4aeMbIM TEMaM;
- BBICTYIUIEHUE HA HAyYHBIX CTYACHYECKUX KOH(EPECHIMIX;
- TeKylIas aTTeCTalus 10 YCIIeBaeMOCTH (aTTeCTAIMOHHBIN JIUCT);
- ca4a HK3aMeHa 10 AeCATUOAJUIbHOMN IIKaJe.
VYueOHast mporpamMMa JUCHUIUTMHBI paccunTaHa Ha 252 yaca, B TOM uuciie — 102 yaca ayauTOpHBIX
3aHIATHH.
[IpumepHoe pacnpeneneHue ayJUTOPHBIX YacoB 110 BUAAM 3aHSITHH:
nexuuu — 68 yacos;
nmaboparopHbie paboThl — 34 9acoB.
IIpumepHbIii TeMaTHUECKUI IIAH Kypca
Ne Jlekuun | JlabopatopHbie
HaumeHnoBanme TeMbl
1011 (4acekl) 3aHATHSA (Yachl)
1 2 3 4
Yactel. OCHOBBI T€0JIOTHH
1 | Beenenue 2 -
2 | Ctpoenne 3emmn 2 -
3 | I'eodusmueckue nmomns 2 -
4 | XumMuuecKkuit cocTaB 36MHOHN KOPBI 2
5 | MunepanbHBIH cocTaB 3eMHON KOpbI. KOHCTUTYIMSI MUHEPAJIOB. 4 8
Mopdoorus 1 OCHOBHBIE CBOWCTBA. J[MarHoCTHKa MUHEPAIOB.
'naBHBIE MOPOAOOOpPA3yIOIIME W pPYIHBIE MHHEpAIbl H HUX
KITACCH(UKATTHS
6 | Ilerporpadwmyeckuii coctaB 3eMHOW KOpbL. Bo3pacT TOpHBIX 4
HOpoJ
7 | TekToHMYECKHE TIPOIIECCHI 4 -
8 /| MarmaTu3M U MarMaTHYECKHe TOPHBIE TTIOPOIBI 2 6
9 ' | Meramopdu3zm n meramopdudeckre TopHbIe TOPOIbI 2 4
10 | Dk30reHHBIE Te0TIOTHIECKHIE TIPOIECCHI 2 -
11 | 3HaueHHe IK30TCHHBIX T€OJIOTMYECKHUX ITPOLIECCOB M OCaI0YHbIE 4 8
TOPHBIE TTOPOIBI
12 | MeToapl uccrneOBaHUS U MOJEIUPOBAHMSA CTPOCHHS 3EMHOM 5
KOPBI )
Yacte 2. MecTOpoKIeHHsI TOJE3HBIX MCKOMAaeMBbIX W WX pas-
BeKa
13 | O6mue cBeneHnsI 0 MECTOPOKACHUSIX MOJIE3HBIX UCKONAEMBbIX U 6
Te0JIOTHIECKUX YCIOBUI X 00pa3oBaHHUS. i
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14 | I'eHeTHYECKHE TUITBI MECTOPOXKICHUIA 2 -
15 | BemecTBeHHBII COCTaB M THIIHI MOJIE3HBIX UCKOMAEMBIX 2
16 | Merammn4eckue U HEMETALTUICCKHE TTOJIC3HBIC UCKOTAEMBIC 2 2
17 | TBepasle roproune HCKOaeMble 2 2
18 | lenu u 3amayd pa3BeAKH IOJE3HBIX HCKomaeMbix. Cucrema 4 -
TeOJIOTHYECKOTO Hu3ydeHus Henp. Kiaccudukarnus 3anacoB u
MPOTHO3HBIX PECYPCOB.
19 | Merozonorust pa3BeaKd MECTOPOKICHHIM MOJC3HBIX HCKOIIAe- 6
MbIX. [Ipunnune! passeaku. Ctaauu pasBenku. TexHuUeckue
CpeJICTBa pa3Be/IKH.
20 | Cucremsl pa3Beaku. PacmonokeHue pa3BeqoYHbIX BRIPaOOTOK. 2
21 | T'eoyoTO-TIPOMBINIUICHHAS OIICHKA MECTOPOXKIACHHUN TMOJIE3HBIX 4
ucKomnaeMbIX. [ToHITHE O KOHJUIHSIX.
22 | OnpoGoBanvie. OKOHTYpUBAHUE TN TIOJNE3HBIX HCKOMAEMBbIX. 4 4
[Monxcyer 3amacoB MOJIE3HOTO UCKOITAEMOT0
BCETI'O: 68 34

VJIK 553(076.5)(075.8)
BBK 26.357

I150

Yacts 1. OCHOBBI 'EOJIOT'MU

1.1 O0BbeKTHI H3y4eHHsl, METOABI U HAYKH Ie0JI0THYecKOro MUK

Ha ornaBienue

BuTHe 3emin. OCHOBHOM 3ajjaueil SBISIETCS W3yYeHHE HApy>KHOW KaMEHHOM OOOJIOUKHM IUIAHETHI - 3eMHON
KOpBI M B3aUMOJICHCTBYIOLINX C HEH BHEIIHMX M BHYTpeHHHX o0onoyek 3emin. OObeKTaMu U3yUYeHHUs reo-
JIOTHH SBJISIFOTCS. MUHEPAJIbI, TOPHBIE TIOPOJIbI, UICKONIAEMbIE OPraHUYECKHUE OCTATKU U I'€OJOTMYECKUE IPO-
neccsl. MuHepanaMu Ha3bIBalOT MPHUPOJHBIE XUMHUECKUE COEIMHEHHS, OJHOPOIHBIE 110 COCTAaBY M CTpOE-
HHUE, 00pa30BaBIINECs B PE3YJIbTaTe €CTECTBEHHBIX (PH3UKO-XUMHUYECKHX MPOIEccoB. ['OpHBIE MOPOJIBI - 3TO
MIPUPOJIHBIE YCTOWYHBEIE aCCOIUAIINS MUHEPAJIOB, CPOPMHUPOBABIIUECS B PE3yJIbTATE ONPEICICHHBIX Te00-
THYECKUX TPOLECCOB U 00pas3ylolue B 3eMHOM KOpE CaMOCTOSITENbHBIE reojorundeckue tena. [lo mpouc-
XO0KJICHUIO BBIJIEISAIOT TPU THUIIA TOPHBIX IOPOJI: MArMaTUYECKUE, NN U3BEPKEHHBIE, BOSHUKIINE IIPU OCThI-

10

T'eosnorus (rpey, "reo" - 3emis, "noroc" - yueHue) u3ydaeT CTpOEHHE, COCTaB, MPOUCXOKIEHUE U pa3-
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BaHWU MarmMbl (OTHEHHO-XHIKOTO CHIIMKaTHOTO pacIijiaBa); OCaJ04YHBbIC, 00pa3oBaBIIMECS NIPU MEXaHUYe-
CKOH, XUMHUYECKOU MITH OMOXUMHUIECKOM TiepepaboTKe BeIIecTBa 3¢MHOM KOPHI B TOBEPXHOCTHBIX YCIIOBHUSX;
MeTaMOp(HUUECKHE, KOTOpble GOPMUPYIOTCS B IpOLIEcCe MpeoOpa3zoBaHus JIIOOBIX MEPBUYHBIX MTOPOJ B KEJI-
pax 3emiu o] IEHCTBUEM BBICOKHX TEMIIEPaTyp, JaBJICHUS U XUMUYIECKH aKTUBHBIX BemlecTB. Mckomaemble
OpraHUYECKUE OCTATKH MO3BOJISIOT ONPEACIUTL BO3PACT U YCIOBHSI 00pa30BaHMsI TOPHBIX MOPOJ, B KOTOPBIX
OHU OOHAPYKUBAIOTCSL.

[Ipomeccrl, MeHSIOIHE COCTaB, CTPOCHNE 3€MHOW KOPHI B pesibed 3eMHOM MOBEPXHOCTH, HAa3bIBAIOTCS
reoyiornieckuMu. [1o UCTOUHNKY PHEPTUH, MECTY U YCIOBHUAM MPOTEKAHUSI T€OJOTHYECKHE TPOLIECCHl pas-
JIENISTFOTCA Ha AK30T€HHBIE (T.e. U3BHE POKICHHBIE) W DHAOTEHHBIE (T.€. BHYTPH POXKIEHHBIE). DK30TCHHEIE
Te0JIOTMYECKUE MPOLIECCHI MPOTEKAIOT MOJI BO3IEHCTBUEM COJIHEUHOW PHEPTUHU Ha MOBEPXHOCTH 3emiu. OHu
BBIPKAIOTCS] B UI3MEHEHUH (BBIBETPUBAHUH) TOPHBIX TOPOJ, Pa3pylIeHUH U NepeHOce IPOAYKTOB pa3pyLie-
HUSl BOJHBIMH M BO3AYITHBIMU MacCaMH, OCAKICHUN ¥ HAKOTUIEHWH MPOIYKTOB pa3pylieHUs. DHIOTCHHBIE
re0JIOTHYeCcKUe MPOLECChl Pa3BUBAIOTCS Onarogapsi BHyTpeHHel sHepruu 3emin. K HUM OTHOCSATCSI TEKTO-
HUYECKHUE IPOIECCh], OOBCIMHSIONNE MeIIcHHBIC (BEKOBBIC) KoJeOaTeIbHBIC ABMKCHHUS 3EMHOH KODHI,
OBICTPO TPOTEKAIOIINE TUCIOKAIMOHHBIE: MarMaTH3M - O0pa3oBaHWE B HEJpax 3eMJIM OTHEHHO-KUIKUX
pacIuIaBoB, UX JBWKEHHE M OCTHIBAHWE; METaMOP(MHU3M - MPOIECC MEePEPOKICHH TOPHBIX MOPOJ Ha OOJIb-
X TIyOMHAX TOJ] IEHCTBIEM BBICOKMX TEMIIEPATyp, JaBICHUI U XMMHYECKH AKTHBHBIX BEIIECTB.

B reonorun IIPUMCHAIOTCA NPAMBIC, KOCBECHHBIC, SKCIICPUMCHTAJIBHBIC U MAaTEMATHYCCKNEC METObI. Oc-
HOBHBIM METOJIOM WCCIICZIOBAHUS 3€MHON KOPHI SBIISETCS re0JIOrHYecKasi CbeMKa, I1e]lb KOTOPO — H3yde-
HHUE TEOJIOTHYECKOTO CTPOCHUS, MOJIE3HBIX HCKOMAeMbIX, COCTABICHUE I'€0IOTUIECKOW KapThl OIIPEIeIICHHO-
ro macmrada. [To cmocoOy npoBeeHus TeoIornyecKkas ChbeMKa ACTATCS Ha Ha3eMHYI0 M THCTAHIIMOHHYI0. B
MIPOIECCe HA3eMHOM T'e0JOTHYeCKO ChEMKH OIeHKa COCTaBa M CTPOEHHS 36MHOI KOPBI TPOU3BOAUTCS ITy-
TEM H3YUYCHHS SCTECTBEHHBIX OOHa)keHHH (OOpBIBBI PEK, OBPAroB, CKIOHBI TOP), UCKYCCTBEHHBIX TOPHBIX
BBIPa0OTOK (KaHaBbI, IIYpPQbI, Kapbepbl, IaxXThl) 1 OYPOBBIX CKBaXMH (HauOojee riryOokoi siBisiercs: Konb-
CKas CKBaKWHa - Oonee 12 k). MakcumalbHas TIyOHHA, AOCTUTHYTAasi TOPHBIMHU BBIPA0OTKAMH, OKOJIO 4 KM.

BI/I3yaJ'H>HI)Ie HUCCIICAOBaHUA O6I)I‘-IHO JOINOJIHAKOTCS I’CO(bI/BI/I‘ICCKI/IMI/I U IreOXUMHUYCCKUMU Ha6J]IOI[CHI/I-
SIMHA ¥ I3MEPEHUSMHU.

JucTaHIIMOHHAS TeOIOTHYeCKasi CheMKa (30HAMPOBAHKE) COCTOUT B U3YUYCHHU CTPOSHHS TTOBEPXHOCTH
Y NIyOWHHBIX YacTed 3eMIIU C JIeTaTeIbHbBIX almnapaTroB (CaMoJIeTOB, CIIYTHUKOB, CTAHIIMHN ), HAXOAIIMXCS B
atMocepe MM KOCMHYECKOM MpocTpaHCTBe. HazBaHHBIE CIIOCOOBI T€OJIOTHYECKOW CHEMKH B HACTOSIIEE
BpEMs TCCHO B3aMMOCBA3AaHBI. HpI/I HA3€MHBIX HMCCJICAOBAHUAX MPAKTUYCCKU BCETAa UCIIOJIB3YIOTCA MaTCpU-
ajpl a3po- U KOCMUYecKoi hotocheMkH. [lemmbprpoBanre MaTeprasoB, MOIyYEHHBIX C TIOMOIIBIO TUCTAH-
[IUOHHBIX METOJOB TEOJIOTUYECKOW CHhEMKH, MPOU3BOJUTCS C HCIIONH30BAHUEM HAa3eMHBIX (KOHTPOJIBHHBIX)
HaOIOICHU.

I'eonornueckyro CheMKy BEAYT TUTAHOMEPHO, 6€3 MPOIYCKOB OTAEIBHBIX YUYACTKOB C TEM, YTOOBI B KO-
HCYHOM HTOI'C YBA3ATh JAaHHLIC IO OTIACJIIbBHBIM paﬁOHaM 1 MOJYy4YUTh HNPCACTABICHHUEC O I'€OJJOTMYCCKOM
CTPOSHHUH BCEW TEPPUTOPUHU W KPYIHBIX perroHOB. O0s3aTeNbHOE YCIOBHE T'€OJIOTUYECKONH CHEMKH — e
KOHJIMIHOHHOCTDh WM HAJEKHOCTb, KOTOpas OIPENeNsieTCs COOTBETCTBHEM JETANLHOCTH KapTHPYEeMbIX
0CcOOEHHOCTE! Te0JOrHYecKoTo CTpoeHusl MaciuTady cheMku. [1o comepkanuio paboT coBpeMeHHasi reosio-
TUYECKast CheMKa SIBIIICTCS] KOMITJIEKCHOM.

JleTanbHOCTB T€0JIOTOCHEMOYHBIX PA0OT OINpeeNsieTcsl 3aJaHHbBIM MacITaboM KapTupoBaHus. CheMKH
Ob1BaroT: Mesikomacmradueie cbemkn (1:1000000—1:500000); cpexnemacmraéusie cbemrn (1:20 OO0—
1:100 O0O0); kpynaomacmradubie cbemkn (1:50 O00—1:25 O00).

YeMm kpynHee Macmtad CbeMKH, TeM OOJIbIIE JIeTajel Te0JIOrMYECKOro CTPOSHHS OHA BBISBIISIET, TEM
NIOJIHEE M HaJie)kHee OyayT mosryueHHble pe3ynbraThl. [locnenyiomee yBenndaenne Macimrada yxe roTOBOH
KapTbl HE MOXKET MTOBBICUTh CTEIIEHb AETAIBHOCTH N300paXEHUS Ie0J0rMYECKOT0 CTPOCHUS paiioHa, 3a1aH-
HYI0 MacTaboM cheMKH. [1o MeToam nmpoBeeHus reoIornveckasl CheMKa JeNUTCs Ha MapIIpyTHYIO,
IUIOMIATHY0 U HHCTPYMEHTAIBHYIO.

11
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MapupyTHasi cbeMKa, yIOBJIETBOPSIONIas TpeOOBAaHUAM MEIKOMACIITa0OHBIX KapT, BEAETCS MO
HaIpPaBIECHHUIM, PACIIOIIOKEHHBIM TPEUMYIIIECTBEHHO B KPECT MIPOCTHPAHUS TOPOJI MIIH CKIIATYaThIX KOM-
riekcoB. KpomMe Toro, MapmpyThl 00s13aTeTbHO 0XBAaTHIBAIOT TOUYKH HaMITydIei oOHaxeHHoCcTH. [lomyuen-
HBIE JJAHHBIE PACTIPOCTPAHSIOTCS Ha PACIOIOKEHHYI0 MEXTy MapIIPYTHBIMU XOAaMH TUTOIIAIb.

IMnomanHas creMKa, IPOBOIUMAs P KapTupoBaHuu B Macirade 1:200 000—1:25 000, ocymecTs-
JISieTCsl HA OCHOBE PaBHOMEPHOM CeTH TOYeK HaOIIOAEHNS, KOTOPBIMH SIBIISTIOTCS €CTECTBEHHBIE U FICKYC-
CTBEHHBIE (KapTUpoBOYHOE Oypenne) ooHaxkeHus. LIInpoko ncnonp3yrores a3podOoTOCHUMKH, BEIYTCS Te0-
¢du3nUecKue U reoOXUMUIecKre paboThl.

HHcTpyMeHTAIbHASI CheMKa IPUMEHSIETCS MIPU AeTalbHOM KapTupoBaHuu (Macmtad 1:25 000 u
KkpymnHee). Touku pacmonaraloT Mo paBHOMEPHOH CeTH, TOJI0KEHHE Te0JIOTHUECKUX TPAHUI] U 00bEKTOB
HAHOCHTCS Ha TONOrpaQHUYeCcKyl0 OCHOBY HHCTPYMEHTAIBHO.

B nocnennee Bpems npu pernoHAIbHBIX UCCIEI0BAHUX IIMPOKOE Pa3BUTHE MOIYUUIN METOABI IJTy-
OMHHOTO M 00HEeMHOT0 Te0JIOTHYeCKOro KapTupoBannsa. OHU NpeIHa3HAYeHBI 1715 U3YUEHHS I'€0JI0r MUeCcKo-
r'O CTPOEHHUS TTyOOKO3aIeraloliX TOPU30HTOB M CTPYKTYp. [Ipy KapTUpOBaHUH UCTIONB3YIOTCS MaTEPUAIIBI
Ha3eMHBIX HAaOJIOJICHNH, TaHHbIEe OypeHHs1, H3y4YeHUs TOPHBIX BBIPa0OTOK, a TaKkkKe reou3ndeckue 1 reo-
XUMHUYECKHE PE3yNbTaThI.

B mporecce KOMIUIEKCHOM reo0OTHYECKON CheMKH, HapsAy ¢ KapTUPOBaHHUEM KOPEHHBIX OPO/I, Mpo-
M3BOAMTCA ChEMKA YETBEPTUUHBIX OTIIOKEHUH, a TaK)Ke IPOBOJIATCS CIeNUAIbHBIE CheMKHU: CTPYKTYpHas,
reomMopdosioruueckas, THAPOTe0I0TnIecKas, HHKEHEPHO-TEOIOTHUECKasl, METaNIOTeHNYecKast, reou3nye-
CKHE U JIp.

K nucTaHIIMOHHBIM METOIaM T€0JIOTHIECKIX MUCCIEAOBAaHUHN 38MIId OTHOCSITCS adp0- U KOCMHYECKHE
METOJIBI. A9POMETO/IBI TIPEICTABISIFOT COO0I KOMITIIEKC METOIOB U3yUEeHHsI 36MHOM MTOBEPXHOCTH, BBITIOJI-
HSIEMBIX BU3yalbHO, (POTOCHEMKOH, reo(hM3MIeCKUMU B JPYTAMHU PAOOpaMi. AIpoBH3yasibHbIe METOIbI
MO3BOJISIIOT YCKOPHUTH HA3€MHBIE TEOJIOTHYECKHE PaOOTHI, YBA3AaTh B €AMHOE 1IE€TI0€ PE3YIIbTAThI, MOTyYeH-
HBIE TIPH CHEMKE COCETHUX PAOHOB.

AjspodoTtorpadpuyeckne MeTObI JAFOT BOZMOKHOCTB ONPEAETUTh (POpPMY, pa3Mephl U MOJIOKEHHUE dJIe-
MEHTOB IIPUPOJHOTO JaH adTa U Ha OCHOBE MX B3aMMOCBSI3H C I€0JIOrMYSCKUM CTPOSHHEM TEPPUTOPUHU
MPOBOJMTH T€OJIOTHYECKOE JeIUPPUPOBAHKE cTEpeonap aspoGoTOCHUMKOB ¢ IOMOIIBIO CTEPEOCKOTIA.
['eonoruueckoe nemmpprpoBaHHe OCHOBAHO Ha UCIIOJIL30BAHUM MPSIMBIX U KOCBEHHBIX MPU3HAKOB. [Ips-
MBIMH MPU3HAKAMH, XapaKTEPU3YIOIIMMH OCOOEHHOCTH I'e€0JIOTHIECKUX 00BEKTOB U MX 3JIEMEHTOB, SBIISIOT-
Csl: BBIPAXKCHHOCTh TE0JIOTUIECKUX CTPYKTYP B pelibede, reomerprudeckas Gopma, pa3Mepsl U TOH (1IBET)
n3o0paxennit. K KocBeHHBIM MpU3HAKaM OTHOCATCS FeOMOPQOIOTHIECKUE MTOKA3ATENH, XapaKTep PacTH-
TEIBHOCTH, BT U CTENICHb YBIAXXHEHHSI IT0YB, BOJIHBIE UCTOYHHKH H JIP.

Hawnbonee mupoxo mpu a3podoTOChEMKE NCIIOIB3YIOTCS YUEPHO- Oellbie a3poOTOCHIMKH, KOTOPBIS
MepeatoT 10 35 OTTEHKOB MEXIy YepHBIM U OeibIM 1BeTaMu. [lomydniu pa3BuTre IIBETHAS U CIIEKTPO- 30-
HaJbHAS a39pOPOTOCHEMKH, POBEIEHNE KOTOPHIX YBETNUNBAET 3(PPEKTUBHOCTH T€OIOTHIECKOTO ACTU(-
pupoBaHus. A3podoTockeMKy Npou3BoAAT 00bIdHO B MacmTabax 1:10 OO0, 1:20 000, 1:25 000, 1:35
000, 1:50 000, 1:100 000, 1:200 OO0, npumensFOTCS Takxke MacmTadsr 1:15 000, 1:18 OO0 u 1:70
000.

Ajsporeodusnyeckue MeToabl (a3pOMarHUTHBIE, a3POPaAUOMETPHUIECKHE, a3pOTpaBUpa3BeIOYHbIE) OC-
HOBaHBl HA M3MEPEHUH €CTECTBEHHBIX U MCKYCCTBEHHBIX (PM3NUECKUX TOJIeH MpHOopamMu, YCTaHOBICHHBIMH
Ha caMoJieTax U BepToyieTax. B kauecTBe BCIIOMOTaTENbHBIX METOJIOB a3pO(POTOCHEMKH HCIIONB3YIOTCS pa-
JVOJIOKAIIMOHHAS K MHPPaKpacHas a9pOChEMKH.

Kocmuyeckne MeToabl OTKPBUTH HOBBIM 3Tal B re0JIOrHYECKOM u3ydeHnH 3emiu. OHM OCHOBaHBI Ha
BU3YyaJIbHBIX HAOMIOACHUAX, (OTOrpadUpOBaHNH TEIEBU3UOHHBIX N300paKEHUH MTOBEPXHOCTH 3EMITH U3
KOCMOCa, a TaKKe Ha PerucTpaluy MpruOOpaMu pa3inuyHbIX BUOB U3Ty4YE€HHs] — TEIUIOBOr0, HHQPaKpacHO-
r'0, CBEPXBBICOKOYACTOTHOTO PaANOM3IYUYeHUs, yibTpaduoaeToBoro u ap. Jlerunk- kocmonast ['.C. Turos
BIIepBhIe coTorpadupoBan 3emiro U3 kocmoca 6 aBrycra 1961 r.

U3 k0cMOpOTOCHUMKOB, OTPaXKAIOIIMX Pa3JIMUHbIC IaHAIa()THBIE YCIOBHS 36MHOM KOPBI, COCTaBIIsI-
10TCs (POTOIIIAHBI, a IOoCIie UX AeMU(PPUPOBAHNS — PETHOHANIBHBIE TE0JIOTHYECKUE KapThl, Xapak-
TEPU3YIOLIUECS BBICOKOW TOYHOCTHIO. DoTorpadipoBaHue NPOBOAUTCS HA YEPHO-OCIIOH, [IBETHOM MM
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CIIEKTPO30HAILHOM TIeHKe. Macmtab n300pakeHus 3aBUCUT OT BBICOTHI CheMKH. B HacTosIiee BpeMs nme-
€TCsI BOBMOXKHOCTh IOTYIUTH JIF000# MacmiTad, BrioTs 10 1:100 000 000.

JemudpupoBanue 0OCHOBAaHO Ha KOHTPACTHO-aHAJIOTOBOM MIPHHITUTIE, UCTIOIB30BAHIH I'€0JI0T0-
reopu3ndecKoil HHPOPMAIMH U BEIYUCIUTEIFHON TEXHUKH. BHavYame mpoBoauTes TaHamadTHOE pai-
OHHpOBaHHUE KOCMO(DOTOIUTaHa IO (POTOTOHY WJIH IBETOBBIM OTTEHKAM M300paKeHMH. 3aTeM Ha OCHOBE
aHaJIM3a B3aMMOCBSI3H €AMHUYHBIX KOMITIOHEHTOB JIaHAIIa(Ta ¢ 2JIEMEHTaMHU T€0JIOTUIECKOTO CTPOSHHUSI T10-
Jy4aroT KOCMOTEOJIOTUYECKYIO (MM TEKTOHUYIECKYI0) KapTy Tepputopuu. Hanbonee getko aemmbpupyror-
Csl pa3JIOMBI, COJISIHBIC KYIIOJIa ¥ IPYTHE T€OJIOTMYSCKUE CTPYKTYPhI. PernoHabHbIe U TI00aIbHBIC TEKTO-
HUYECKHE CTPYKTYPhI YyCTAHABIMBAIOTCS HA OOJIBIION TIIyOUHE.

Kocmudeckre MeTo bl 00€CTICUMBAIOT OAYUYCHHE TPUHITUITHAIEHO HOBOM WH(GOPMAITUH O Pa3PBIBHOM
Y CKJIaT4aTOM TEKTOHHUKE U TITyOUHHOU CTPYKTYpe 3eMHOM KOphI. C TOMOIIBI0 KOCMUYECKHX M300paXKECHHH
BBISIBJICHBI MHOTHE BaKHBIC AJICMEHTBI CTPYKTYPBI TITyOUHHBIX CJIOCB 36MHOUM KOPHI ¥ BEPXHEW MaHTHH, KO-
TOpBIC OOBIYHO OYCHB CJIa00 MPOSBJICHBI B CTPYKTYPE MPUITOBEPXHOCTHBIX ci1oeB. B 1979 r. Ha ocHOBe WH-
TepIpeTany JAHHBIX T€0JIOTHIECKOT0 AemnpUPOBaHNsT KOCMO(DOTOCHUMKOB, MTOTyY€HHBIX C aBTOMATH-
YECKUX CITyTHUKOB THIA «MeTeop», ObLTa cocTaBiIeHa KOCMOTe0JI0THIecKast KapTa JHHEWHBIX M KOJIBIIEBBIX
ctpykryp teppuropun CCCP B macirade 1:5 000 000. Ona siBuach MepBBIM ONBITOM HETIOCPEICTBEHHOTO
KOCMOTEOJIOTHYECKOTO KapTUPOBAHUS CTPaHBI B 0030pHOM MacmiTade. ITO IMO3BOJIMIO BRIIEIATH OCHOBHBIE
THUIIBI TJMHEWHBIX M KOJBIEBBIX CTPYKTYP, BBISICHUTH HX paclpeielieHHe B MPOCTPAHCTBE U CO3aTh OCHOBY
JUTSI TIOCTIEAYIOIINX TeKTOHNYECKUX M MHUHEPAareHMUECKUX MMOCTPOCHUH, a TAK)Ke HHTEPITPETAIUN PETHO-

HAJIBHBIX T€O(U3NICCKUX MATCPUAIIOB.
Cpenn HayK TEOJIOTHYECKOTO NHUKIIA BBIASNIAIOTCS TUCIHUILINHBI, M3y4Yarollfe BEUIeCTBEHHBIN COCTaB

3eMHOM KOpBI, €€ CTPOEHHE, T€0JIOTHYECKHE MPOLECCHl M UX MCTOPUYECKYIO MOCIEA0BaTENIbHOCTD, a TakKe
NpUKJIaIHble HAyKU. BeliecTBo 3eMHOM KOPBI M3Y4alOT ClIEAYIOIINE ANCIMIUIMHEL. ['eoxuMus - HayKa o pac-
TIpeJIeIeHNH U MpoLeccax MUTPAllMi XMMUYECKUX 3J€MEHTOB B 3eMHOM Kope U B 3emuie B 1iesioM. Kpucrain-
norpadusi u3y4aeT BHyTPECHHEE KPUCTAITUYECKOE CTPOSHUE MUHEPaioB. MUHEpaIorus 3aHUMaeTcs 3yde-
HHEM COCTaBa, yCIOBUM 00pa30BaHUs U 3aKOHOMEPHOCTEH PacIpOCTPaHECHU MUHEPAJIOB.

N3y4yeHnto TOpHBIX MOPOJ MOCBAMIEHBI neTporpadust (rped. "meTpoc” -KaMeHb) W JUTONOTHs (ydeHue
00 0CaqOYHBIX TOPHBIX TMTOPOAX).

CoBpeMEHHOE CTPOCHHME U MPOUCXOKACHUE penbeda 3eMHON MMOBEPXHOCTH H3ydaeT reomopdosorus;
pasBUTHE U CTPOCHHE 3€MHOM KOPHI - TEOTEKTOHHKA (Iped. "TeKTOHHKA" - CTPOUTEIHCTBO), (hOpMBI 3anera-
HUSI TOPHBIX TIOPOJ -CTPYKTYpPHAas FEOJIO0T U

OO0m11e 3aKOHOMEPHOCTH ¥ MOCIIEI0BATEILHOCTh MPOIECCOB (POPMHUPOBAHMS 36MHOW KOPBI H3Y4aeT HC-
TOopHUecKasi reojiorus. VICTopHio 3eMHOM KOpBI HMCCleAyeT Takxke crpaturpadus (nar. "crpatym" - cioif),
paccMaTpHUBaroLIas NOCIe 0BAaTeIbHOCTh 00Pa30BaHUs U 3aJI0KEHHS CJIOUCTBIX TOJIII TOPHBIX HOPOA, U Ma-
neoHTojorus (rped. "maneoc” - mpeBHUH, "OHTOC" - CYIIECTBO), HAYJarOIasi pa3BUTHE OPTaHUIECKOT0 MHUPa
MPOIUIBIX T€OJIOTMYECKHX JII0X.

JuHamuyeckasi reoJorus - Hayka O TeO0JOTHYecKHX MpoIleccax, BKIIOYAET B KauecTBE pasfesioB Ceil-
CMOJIOTHIO - HAYKy O 3€MJIETPSICEHUSAX M BYJIKaHOJOTHIO. BompocaMu reojoruueckoro CTpoeHUs U pa3BUTHS
OTJENbHBIX PETMOHOB 36MHOM KOPBI 3aHUMAETCS pETHOHANIbHASI T€0JIOTHSL.

K reonormuecknm npukiIagHbIM HaAyKaM OTHOCATCS:

® yYEeHHE O MECTOPOXKJICHHUAX MOJIE3HBIX UCKONAEMBbIX, X MTOUCKE U PA3BEIIKE;

® THUIPOreoJOrus - HayKa O IPOUCXOKICHUH, COCTAaBe, YCIOBHSX 3aJIETaHUsI U IBUKEHUH O]
3€MHBIX BOJ;

® HH)XEHEpHas TeoJIOTHS - HayKa O T€0JIOTHYECKHUX YCIOBUSX BO3BEACHHS U AKCIUTyaTalluu
VMHXXEHEPHBIX COOPYKEHUII;

® TOPHONPOMBIIIJICHHAS T€0JIOTHS - M3Y4aeT reoJorndeckoe odecreyeHre ropHoro mpous-
BOJICTBA MIPU NPOEKTUPOBAHUH, CTPOUTEIILCTBE, IKCILTyaTalluH U JIMKBUAALMHN TOPHBIX MPENpHUs-
TH.

Hayku reojornyeckoro nukiia UrparoT OOJBIIYIO POJIb B OOIIEHAYYHOM U HAPOJAHOXO3SIMCTBEHHOM ac-
nektax. OT HUX 3aBUCUT pelICHHUE 3aad 0O0ecleYeHUs] MUHEPAIbHO-CHIPHEBBIMU PECYpPCaMH, B TOM YHCIIE
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BOJHBIMHU, a TaKKe OOOCHOBAHHE CTPOUTENBCTBA PA3INYHBIX WHKCHEPHBIX 00BEKTOB. OCOOEHHO BEIHKO
3Ha4YEeHUE I'e0JIOTUH Il TOPHOIM HayKU M IPOMBIIUIEHHOCTH. B CBs3U cO 3HaYMTENBHBIM HCUEPIIAHUEM I10-
JIE3HBIX MCKOMAeMbIX B MPUIIOBEPXHOCTHBIX YACTAX 3€MHOM KOpPbI BEAyIIeH 3afaueil CTAaHOBUTCS JETAIbHOE
u3y4yeHue 6osiee TIyOOKUX 30H Ha OCHOBE INIyOMHHOM KOMIUIEKCHOM I'€0JIOrMYECKON CheMKH, KapTUPOBAHUS
U pa3BelKH. AKTyajJbHas MpoOjieMa KOMIUIEKCHOTO HMCIOJIb30BaHUS MOJIE3HBIX MCKOMAeMBIX pelaeTcsl Ha
OCHOBE TTyOOKOTO M3yUeHHS BEIIECTBEHHOTO COCTaBa MECTOPOKICHHIH.

BaenpeHnue HOBBIX METOOB TOOBIYM MTOJIE3HBIX HCKOMAEMbIX, K KOTOPBIM OTHOCSTCS IIOA3EMHOE BbIIIE-
JavyuBaHue pyn (ypaHa, MeIH, 30JI0Ta), KaJHMIHBIX U KAMEHHBIX COJIeH, OJ3eMHasl BBITUIABKA CEPbl U HOA-
3eMHas ra3uuKanys yrie, qoOb4a Mojae3HbIX MCKOMAeMbIX CO JHA MOpEl M OKeaHOB, HEBO3MOXXHO Oe3
BCECTOPOHHETO Ie0JIOTMYECKOT0 N3yYeHHUs pa3padaThiBaeMbIX OOBEKTOB.

[Tockonbky mpolecc 10OBIYY MUHEPATFHOTO CBIPbsS BBHICTYIIACT KaK MOIIHEHIINI TeXHOTEHHBIH QakTop
BO3/ICHCTBUA HA 3€MHYIO KOPY, COTIOCTAaBUMBII C T'€0JIOTHYECKUMH IPOLIECCAMU, Ha TIEPBBIH IUIaH BbIIBUTA-
€TCsl HayKa O PallMOHAJIbHOM MCTOJIb30BAaHUU HEJIP.

1.2. O61ue cBegeHus o 3emJjie
Ha ornasienune

IMon durypoit umu popmoit 3emnu npuHEMaeTcs GopMa ee TBEpJOro Tena;, 00pa3oBaHHAS MOBEPXHO-
CTBIO MaTEPHUKOB U JHOM MOpEH U okeaHOB. ['eone3ndeckne u3MepeHus MOKa3ali, YTo YIpolleHHas popma
3emun pHOIIIKASTCS K AJUTUIICOUY BpatieHus (chepounay). [lonsaphsiii paguyc (Rn) paBen 6356,8 km, 3k-
BaTopuaibHbli (R3) - 6378,2 kM. JleTanbHble U3MEPEHUS TIOKA3aJIM, YTO 3eMJIsl UMeeT OoJiee CIOXKHYIO (u-
TYpY, CBOMCTBEHHYIO TOJBKO €H, KOoTOopas Mosyunia Ha3BaHHe reouna. [loBepXHOCTh reomzaa MoyyyaroT
MBICJIEHHBIM IPOJOJDKEHHEM ITOBEPXHOCTH MHPOBOro okeaHa (YPOBEHHOI MOBEPXHOCTH) MO KOHTHHEHTHI.
YpoBeHHas MOBEPXHOCTh TeOUAa MpUHUMaeTcs 3a 0a30BYIO MPH OTCYETE BBHICOT B TOMOrpaduy, TEOAC3HH,
Mmapkieiaepun. ['eonn u chepoun He COBNAAAIOT, U PACXOKACHHE MEXIY TMOJI0KEHHEM UX TOBEPXHOCTEH
nmocturaer + 160 M. [lo mocreqauM maHHBIM, 3eMIIS UMEET TPYIICBHIHYIO (OpPMY KapIUOUIAIEHOTO (T.€.
CEPIIEBUIHOTO) TPEXOCHOTO JUIAIICOM A WM Kapauonaa. HOxKHBIN MoJoc pacionoxeH Ha 242 M Oimke K
SKBATOPY, YEM CEBEPHBIM.

Macca 3eMiti cocTaBisSeT 5,977—1021 T, 00beM - 3,083 mupz. KM3, mwiowaas - 510 MiIH. KM, cpeaHsis
IUIOTHOCTH - 5,517 r/em’.

PeanbHas mOBEpXHOCTH TBEPIOTO TeNa 3eMJIM UMEET 0oJiee CIOXKHbBIE OYEPTaHUs, YEM T'€OU], TIOCKOIb-
Ky OHa HaxOIUTCS TOJ BIMSHHEM TIeOJIOTHYECKHUX MpolieccoB. bomblas 4acTe MOBEPXHOCTH IUIAHETHI -
70,8% mnokpbITa BOOM, OcTanbHas 4acTb - 23,2% npuxonuTcs Ha cyiry. MUpOBO# OKeaH pasJiefieH MaTepu-
KaMH Ha 4eTblpe okeaHa: Tuxuil, Atnantnueckuil, Muauiickuit u Cesepublil Jlenosuteiid. Cymia oOpa3oBaHa
nrecThio Matepukamu - EBpazmarckum, CeBepoameprkanckuM, HOxHoaMepukaHCKUM, AQpUKaHCKUM, AB-
CTPAIUACKUM, AHTAPKTHUECKUM U OKEaHMYECKUMU OcTpoBaMu. Breicouaiinas otMeTka cymu -8848 M - ropa
xomonynrma B ['mmanasx, Han6onee Huskas - 11022 m - Mapuanckas BnaguHa B Tuxom okeane. CpeaHss
BBICOTA MaTepUKOB 875 M. BhicOKOropHBIE yuacTKH, 00pa3yrolie JHHEHHO-BBITSIHYThIE TOPHBIE XpeOThI U
nosica, MpUYpPOUYEHBl OOBIYHO K KPaeBbIM YacTSIM KOHTHHEHTOB. Brimemstor nBa MepuauoHaibHBIX (Bo-
CTOYHO- M 3amajgHo-THXOO0KeaHCKUi) TOPHBIX MOsica M OJMH MHPOTHBIA (Cpeau3seMHOMOpPCKUii). PoBHBIC
YYacTKH CyIIHM ¢ OTMeTKaMu B cpenHeM 200 M HasbiBaroTcA paBHUHamMH. OHM 3aHUMAIOT 0koyio 20% cymu.
Bosssimennsie (70 1000 M) XOnMHCTBIE YYaCTKH CYIIH, Ha3bIBa€MbIE IJIOCKOTOPbAMH, 3aHUMAIOT 53% cy-
LIH.

Cpenuss rnmyouna okeana-3800 M. B cTpoeHHM OKeaHHMYECKOro JIHA BBIACJSAIOT: LIeNb( A0 TIyOUHBI
200 ™ (5,5%), KOHTHHEHTATBHBIN ckiIoH 10 rryounsr 3000 M (34,7%), noxxe MupOBOTo OKeaHa, TIIyOOKO-
BOJIHBIE BITaJMHBI WX 5Ke100a TyOonHoi 10 11 KM U cpeJMHHBIE OKEAaHMYECKHE XPEOTHI.

Belgensrorcs aBa THIIa COWIEHEHUS MATEPUKOB C OKeaHaMU. THXOOKEAHCKMH THII XapaKTepHU3yeTCs
PE3KUM TIepexoJiaM KPaeBhIX BRICOKOTOPHBIX COOPYXKEHHH Yepe3 y3KYI0 MOJIocy Hienb(a K rIyO00KOBOIHBIM
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OKCaHWYCCKUM BIIaTuHAM. ATIAHTHYCCKUH THII, XapaKTEPHBINA I moOepexnii Atmantudeckoro, NHInH-
ckoro u CeBepHoro JIeqoBUTOTO OKEaHOB, OTIMYACTCS MOCTEIIEHHBIM TOTPYKEHHEM PaBHUHHOM CYIIN IO
YPOBEHB OKeaHa ¢ 00pa30BaHMUEM LIMPOKOH MIeTb(POBON MOIOCH.

1.2.1. Ctpoenue 3emjin
Ha ornasnenue

3eMJIsl Kak [UIaHeTa XapaKTepHu3yeTcs: 000JI0UEYHBIM CTPOCHUEM C LIEHTPAIbHON cuMMeTpHrei. O00I0UKH
3emiu uiaH reocepsl pazIUYarOTCs COCTaBOM, (U3MUECKUMH CBOMCTBAMH, COCTOSIHUEM BEILECTBA W MOA-
pas3nernsoTcs Ha BHEIIHHE W BHyTpeHHHe, BHemrHme 060109ku - atmMocdepa, ruapocdepa u Onochepa co-
CTaBIISIIOT XapaKTEPHYIO OCOOCHHOCTh CTPOCHUS 3eMIIM U UTPAIOT BaXKHYIO POJIb B (POPMHUPOBAHUH U Pa3BU-
THW 36MHOU KOPBI. DTH 000JOYKN HAXOAATCS BO B3aUMOJICHCTBUH MEXIY COOOM U C TBEPABIME 000IOUKAMHU
3emiu.

AtMmocdepa - razooOpasHas obosouka 3emiu ¢ Maccor 5,15-10 1. Bonbinas yacTs Macchl aTMochepsl
(90%) cocpemoTouena B cioe 10 BBICOTHI 16 kM, Beimie 100 KM HaXOAWTCS OJHA MIUDIMOHHAS YacTh MacChl
aTMocQepHoro Bo3ayxa. ATMochepy noApa3aesssioT Ha TPU TOPU30HTA: Tporocdepy, cTpaTochepy U HOHO-
chepy. BaxHoii ocoOeHHOCTBIO cTpaTochepsl SBIAETCS HAJIMYHE 030HOBOIO €J0s. I'71aBHBIE KOMIIOHEHTEI
atMocdepsl - a30T, KUCIOPOJI, aproH, YIICKUCIIOTa cocTaBisaioT 99,99% cyxoro Bo3ayxa. B cocraB aTtmo-
cdepsl BXOIAT TaKKe BOAOPO[I, 030H U MHEpPTHBIE Ta3bl. Oco00e MECTO 3aHUMAIOT MEJIKUE KOJUIOMTHBIE Ya-
CTHIIBI - TIBUTH PA3IMYHOTO IPOUCXOKaeHNs U TexHoreHHble coenuaenus: 50 , NO , KH u np. Atmocdepras
BJ1ara o0pasyeTcs myTeM €CTeCTBCHHOW AUCTHIUISALUY - HCTIAPEHHS BOJIBL C TIOBEPXHOCTH 3eMITH.

Boszaymneie Maccsl aTMOC(ephl HAXOAATCS B IOCTOSIHHOM JBMKEHHHU 101 BO3JCHCTBHEM HEPABHOMEP-
HOT'O HarpeBaHus MoBepxHocTH 3emau u cuil Kopuonuca. B pesysnbpraTe BOZHUKAIOT IEPUOIUYECKH YOI
BETpHI (OpU3BI, MYCCOHBI, TTACCATHI), TUKJIOHBI 1 aHTHUIMKIIOHBI, & TAKXKE IIOCTOSHHBIE ITOTOKH BO31yxa. Bos-
IOyUIHbIE TIOTOKU IIE€PEHOCAT BIAry, IbUIb M CYIIECTBEHHO BIMSIOT Ha TEMIIEpaTypy Pa3iHyHBIX oOiacteil
noBepxHocTH 3emun. KimmarooOpasyromias QyHKius aTMochepbl CBsi3aHa C MHOTOOOPA3HEM SIBICHHIA,
IPOUCXOISINX B Tpornocdepe. B 3aBHCHMOCTH OT BIaKHOCTH M TEMIEPATYPHBIX YCIOBUH pa3ivyaroT KJIu-
MaThl: TYMHUJIHBIN - BIIa)KHBIM, C YMEPEHHOU WJIM BBICOKOW TEMIEPaTypol, CBOUCTBEHHBI TPOIMHUYECKUM 30-
HaM | MPHUJIETAIOIIUM 00JIaCTsIM: apUAHBIN - CyXOH jKapKHid KIMMAT MYCTBIHb M CyXHUX CTeIei; HUBaIbHBIN -
BJIQKHBIN M XOJIONHBIM KIMMAT IOJSPHBIX U BBICOKOTOPHBIX oOnactedl. KpoMe TOro BhIIENAIOT yMEpEeHHO-
BJIQKHBIA U TPOMUYECKUI TUIIBI KITUMATa.

I'uapocdepa, BepxHAs rpaHrlia TUAPochEpbl ONpeaessieTcsl YPOBHEM MMOBEPXHOCTH OTKPBITBHIX BOJIOC-
MoB. HrxHsIa rpaHniia HeonpeaeneHHas!, MPEIoNaraeTcs, YT0 OHA COOTBETCTBYET TEMIIEPATypHOMY yPOB-
Hi0 374 °C (kpuTHueckas TemmepaTypa BOJEI), IIPH KOTOPOM BCS BOJA MEPEXOIMT B ra3000pasHOE COC-
TostHUE. B cocTtaBe ruapocdeps! BRIAEIAIOT TP OCHOBHBIX THIIA IPHUPOIHBIX BOA, 00IaJatOMNX Pa3IuuHbIM
COCTaBOM M Pa3IMYHBIMH (U3MUECKUMH CBOHCTBaMHU. JTO OkeaHocdepa (BOIBI MOpEH W OKEaHOB), BOJIBI
CylI1 U JICAHWKU. HpOMe)KYTOT-IHOG IMMOJIOKCHUE 3aHUMAIOT MMOJA3CMHBIC BOABI, COCPEAOTOUYCHHEBIC B 3eMHOI
xope. O6mas macca ruapocdepst 1644'10™1|, uro cocraBmser okomno 0,025% oGmieit maccrl 3emmu. Komuae-

% 00ObEM MATEPHKOBBIX JIbJIOB

CTBO OKeaHHYecKux BoJ - 1370 MuH. M° (86,5%), Box cymu - 0,5 MITH. KM
- 0KOMIO 22 MiH.EM® , TIOJ3eMHBIX BOJ - 196 MIH.KM . Bee BOJIBI THIpOC(hEphl B TOW MM HHOM Mepe
MUHEPAJIM30BaHbI U MOTYT PaCCMaTPHUBATHLCS KaK IMPUPOJHBIE PacTBOPHL.  BoIbI OKeaHa coepkaT B Cpeji-
HeM 35 r conelt Ha 1 71 (3,5%). Bosbinas yactk BOJ cylln 00pa3yercs 3a cYeT aTMOC(EPHBIX OCaJKOB U OT-
JMYaeTcss MUHMMAaJIbHOM MUHEpaTu3auei.

[on BusiHEEM CONTHEYHOMN pajuianii BOJBI THAPOCHEPhl HAXOSATCS B HEMPEPBIBHOM KPyroodopore, B
npolecce KOTOPOTO B €AMHYIO0 CUCTEMY CBSI3BIBAIOTCS BCE BOJBI, 4 TAK)KE OCYLIECTBISCTCS CBSA3b NPUPOIHBIX
BOJI C aTMOC(epoi, ' 3eMHOH KOPOH U )KMBBIM BEIIECTBOM ILIAHETHI.

buocdepa. 310 cdhepa obutanus xuBBIX oprann3MoB. OHa BKIIOYaeT B ceOst BCio Tuapocdepy, Bepx-
HIOIO YacTh JIUTOC(HEPbl U HIKHIOI 4acTh arMoc(ephl (HIKE 030HOBOTO 3KpaHa).)KuBoe BemecTBo 3emiin
110 cBoeit Macce (2,410™T) CoCTaBIACT HIUTOXKHYIO OJTIO [0 CPABHEHHMIO C APYTHMHU 000IOUKAME [LIAHETHI,
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HO TI0 CBOEMY BO3JICHCTBUIO Ha OKPYXKAIOIIYIO CPeJly OHO CTOMT Ha TiepBoM Mecte. OCHOBY KHBOTO Bellle-
CTBa COCTaBIISIET yriepoj. Kpome yriepoaa NIMpoOKo pacrpoCTpaHEHBl B JKUBOW MPUPOJIE KUCIOPOJ, BOJO-
po, a3ot u cepa. OcTanbHbIE JIEMEHTBI BCTPEYAOTCS B OTHOCUTEILHO HEOOIBIINX KoaudecTBaX. OCHOBHAS
Macca )KHBOTO BEIIECTBA MPEJICTABIICHA 3€JICHBIMU PACTCHUSMH, TIIaBHOW (DYHKIIMEH KOTOPBIX SBISETCS (o-
TOCHHTE3 - MPOIIECC MOTJIOMICHUS COTHEUHOM SHEPTUU U KOHCEPBAIMU €€ B BUJIE XMMHUYCCKUX CBsI3el opra-
HUYECKHUX COCIWHEHUM, TMPOUCXOIAIINNA ¢ MOMIOIMICHUEM YIIICKUCIIOTO Ta3a W BBIACICHUEM KUCIopoja. B
TUTAHETAPHOM MaciuTabe B peaknusx (POTOCHHTe3a KMBBIM BEIIECTBOM OHOC(hEpHl €KEroAHO yCBaMBAETCS
3.65-10" YTIEKUCIOTH U 1,5-1011T BOJIBI U BBIZIENACTCS 266 MIPJ. T CBOOOAHOTO KUCIOoponaa. [ TaBHBIM Te-
HEpaTopoM CBOOOJIHOTO KUCIIOpOJa sBisieTcs: Onomacca MupoBoro okeana. [Ipu rubenu opraHu3MOB MPO-
UCXOJMT TMPOIECC PA3TIOKCHHUS OPTraHHMYECKOr0 BEIIESCTBA ¢ YYaCTUEM MHOTOYHMCICHHBIX OaKTepUANbHBIX U
TPUOKOBBIX OPraHU3MOB. DTOT MPOIECC HAXOAUTCS B TUHAMHUYCCKOM PaBHOBECUH C ()OTOCHHTE30M, ITO3TO-
My oOIIIee KOJINIecTBO OromMacchl Ha 3emiie mocTossHHO. DOTOCHHTE3 BOBIEKAeT, a KpyrooOOpOT OrpOMHBIE
MAacChI BEIIECTBA 3EMIIH U SIBJIICTCS PETYJIATOPOM MOBEPXHOCTHBIX T€OXHMMHYECKUX MPOILECCOB - PAKTOPOM,
OTIPENISIISIONINM HaJTMYUe CBOOOTHON SHEPTHH BHEITHUX 000JI0UYEK MITAHETHI.

1.2.2. BuyTrpennmne reocgepbI

1.2.2.1.MeToabl U3y4eHHs] BHYTPEHHEIr0 CTPOEHUsI U COCEABA 3eMJIH
Ha oryiaBnenue

o cerognsmHero 1HsI onHOW U3 HauOoJee CIOXKHBIX IPOOJIEM Ie0JOruu SBISETCS U3yYeHUE IyOnH-
HOT'O CTPOEHUS U COCTaBa 3eMIU

MeTtoapl U3ydeHHs BHYTPEHHETO CTPOEHHS M cOCTaBa 3eMJIM MOXKHO pa3fiefUTh Ha JBE OCHOBHBIC
TPYMIIBL: T€0JIOTHYECKUE METOIbl U reousndeckye Merosl. I'eosiornueckue MeToabl 6a3supyroTCcs Ha pe-
3yNbTaTax HEMOCPEACTBEHHOTO W3yYeHHUs TOJII TOPHBIX MOPOJA B OOHaXKEHUSX, TOPHBIX BBIPa0OTKaX (mIax-
Tax, WTOJBHAX M Tp.) U CKBaXHHaxX. [Ipm 3ToM B pacmopspkKeHHH HCCleoBaTeled MMeeTcs Bech apce-
HaJI METOJOB HCCIICOBAHUS CTPOCHUS U COCTABa, YTO ONPENENAET BEICOKYIO CTENIEHBIO JETAIBHOCTH MOIY-
YaeMBIX pPe3ysbTaToB. BMecTe ¢ TeM, BO3MOKHOCTH STHX METOAOB MPH U3yYSHHUHU TTyOWH IUTaHETH BechMa
OrpaHUyYEHBl — camasi ITyOOKasi B MUPE CKBa)KMHA UMeeT riryOuny iaumb -12262 M (Konbckas cBepxriy6o-
kast B Poccun), emé MeHbIie riiyOuHbI JOCTHTHYTHI TIPU OypeHHH OKeaHn4eckoro JHa (okoso -1500 M, Oy-
peHre c OOpTa aMepHKaHCKOTO HCCliefoBarelbckoro cynHa «[momap Yemmenmkep»). Takum obOpaszom,
HETOCPEACTBEHHOMY M3YYEHHIO IOCTYITHBI ITyOuHsl, He npesbiatonme 0,19% panuyca nianer.

CeezieHUs1 0 TNTyOUHHOM CTPOCHUM 0a3MPYIOTCS HA aHaM3e KOCBEHHBIX JaHHBIX, MOJYUYEeHHBIX reo(u-
3MYeCKHMM MeTOJaMU, ITIaBHBIM 00pa3oM 3aKOHOMEPHOCTEH M3MEHEHUs ¢ MIyOWHON pa3nuyHbIX (usnde-
CKUX IapameTpoB (JIEKTPONPOBOIHOCTH, MEXaHUYECKOH NOOPOTHOCTH U T.H.), U3MEPIEMBIX IIpH reodusu-
YECKMX HCCIENOBaHUsAX. B OCHOBY pa3paboTKu Mojienieil BHYTPEHHErO CTPOEHHUS 3eMIIH TOJIOKEHBI B
MIEPBYIO OYEpENb PE3YIbTaThl CEHCMUYECKUX HCCIIEI0BaHUM, ONMpAIONIecs Ha JaHHBIE O 3aKOHOMEPHOCTSX
pacIipocTpaHeHusl CEeCMUYECKUX BOJIH. B ouarax 3eMieTpsceHuil 1 MOIIHBIX B3PbIBOB BO3HUKAIOT CEHCMMU-
YecKHe BOJHBI - yIpyrue kojeGaHus. DTH BOJHBI Pa3lesiOTCs Ha 00BbEMHBIE - pacpOCTpaHsIOIUECT B
HeZpax IUIAHEThl U «IIPOCBEYUBAIOIINE)» MX MOZOOHO PEHTIC€HOBCKHM Jy4aM, M IMOBEPXHOCTHBIE - paclpo-
CTpaHsOIIUeCs MapaJlIeTIbHO MOBEPXHOCTH U «30HAUPYIOIINE) BEPXHHUE CIIOH TUIAHETHI HA TITyOUHY JAECATKU
— COTHHU KHUJIOMETPOB.

OO0beMHBIE BOJHBI, B CBOIO OYEpElb, PAa3IEISIOTCS Ha JBa BHAA - MPOAOJIbHBIE U TonepeuHsie. [Ipo-
JTOJIbHBIE BOJHBI, UMEIOMINE OOJIBIIYI0 CKOPOCTh PACcIpOCTPAHEHNS, IEPBBIMU (DUKCHPYIOTCA CEHCMOTIPUEM-
HHKaMU, UX Ha3bIBAIOT IEPBHYHBIMU WK P-BoiHamu (om awen. primary - nepguunsie), 0oiee «MeIICHHbIC)
HOTIepPEYHbIe BOJIHBI HA3bIBAIOT S-BOJHBI (om anen. secondary - emopuunvie). Tlonepednbie BOIHbI, KaK W3-
BECTHO, 00J1a7]al0T BaXKHOW OCOOCHHOCTHIO - OHU PAaCIPOCTPAHSIOTCS TONBKO B TBEPION Cpejie.

Ha rpanunax cpen ¢ pasHbIMH CBOWCTBAMU MPOUCXOIUT MPEIOMIICHHE BOJIH, & HA TPAHHUIIAX PE3KUX W3-
MEHEHHH CBOICTB, MOMHMO TPEIOMIIEHHBIX, BOZHHKAIOT OTPaXKEHHbIE W OOMEHHBIE BOJHBI. [lomepednsie
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BOJTHBI MOT'YT HMETh CMEIIICHHE, EePIICHANKYIIIPHOE TUIOCKOCTH najieHus: (SH-BOJHBI) WM CMeIeHue, Jie-
JKallee B INIOCKOCTH naaeHus (SV-ouHbl). [Ipu nepexo/ie rpaHuIiibl Cpell ¢ pa3HbIMH CBOMCTBaMHU BOJIHBI SH
WCTIBITHIBAIOT OOBIYHOE MPEJIOMIICHHE, a BONHBI SV, KpoMe MpeIoMIEHHONH M OTpaXEHHOW SV-BOJH, BO3-
OyxnaroT P-BomHbl. Tak BO3HHMKAET CIIOKHAS CHCTEMa CEHCMHYECKHMX BOIH, «IPOCBEYHMBAIONIMX» HEaApa
ianetsi(puc.1.1.).

AHanuzupys 3aKOHOMEPHOCTH PACHpPOCTPAaHEHUs BOJH MOXKHO BBISSBUTH HEOJHOPOIHOCTH B HEIpax
TUTAHETHI - €CITU Ha HEKOTOPOH MTyOuHe (BUKCHPYETCS CKauKooOpa3zHOe M3MEHEHHE CKOPOCTEH pachpocTpa-
HEHHSI CEHCMHMYECKHUX BOJH, UX MPEIOMICHHE U OTPaKEHHE, MOKHO 3aKIIIOUHUTh, YTO Ha 3TOH TTyOMHE Mpo-
XOJIUT TPaHUIa BHYTPEHHUX 000I04EK 3eMITH, Pa3THYAIONIIXCS IO CBOMM (PU3MYECKHUM CBOWCTBAM.

Maparowan SV OTpaxéHHasa SV

TpaxéHHasa P

MpenomnéHHasa P

MpenomnéHHaa SV

Puc.1.1 Cucrema celicMMUYECKHUX BOJIH

1.2.2.2. CeiicMH4uecKasi MoaeJIb 3eMJIHN
Ha ornaenenue

N3ydeHne nyTeil 1 CKOPOCTH pacpOCTPaHEHHs B HEpaxX 3€MIIM CEHCMHYECKUX BOJIH MO3BOJIMIIN pas-
paboTath ceicMHUYECKYIO MOJIEIb €€ BHYTPEHHETO CTPOCHUSI.
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Cencmuyeckas mogenb 3emMnum

CKOpOCTb CEMCMUYECKMX BOSH, KM/C
0 2 4 6 8 10 12 14
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ny6uHa, km

5150

BHYTPEHHEE

6371 AARO

http://popovgeo.professorjournal.ru/

Puc. 2. CkopocTb celicMUUECKUX BOJIH U CeCMUYECKasi MOAETb 3eMIIH

CelicMuyeckre BOJHBI, PaclpoOCTpaHssICh OT Ouara 3eMIICTPSICEHHs BIUIyOb 3eMIIM, HCIBITHIBAIOT
HauOoJiee 3HAYNUTENbHBIE CKaYKOOOpa3Hble M3MEHEHHS! CKOPOCTH, MPEIOMIIIIOTCS M OTPaKAIOTCSI HA CE-
CMHUYECKHUX pa3zesiax, pacrojoKeHHbIX Ha riryounax 33 kM u 2900 kM ot noBepxHocTH (cM. puc.1.2). Dtn
pe3kue celicMrYecKre TPaHUIIBI MTO3BOJISIOT Pa3IeiUTh HeApa MIaHeThl Ha 3 TTIaBHbIC BHYTpEeHHHE reocdepbl
— 36MHYIO KOPY, MAaHTHIO U AIPO.

3eMHasi KOpa OT MaHTHU OTAEISIETCS PE3KOH CeHCMMYECKOH IpaHHUIleld, Ha KOTOPOH CKaukooOpa3HO
BO3PACTaeT CKOPOCTh U MPOAOJIBHBIX, 1 MOTEPEYHBIX BOJIH. Tak CKOPOCTh MOMEPEYHBIX BOJIH PE3KO BO3pac-
TaeT ¢ 6,7-7,6 KM/C B HIDKHEH 4acTu KOphl 10 7,9-8,2 kM/c B MaHTHU. DTa rpaHura Obuia oTKpbiTa B 1909 1.
IOTOCJIABCKUM CEHCMOIOTOM MOXOpoBHYMYEM W BIOCIEACTBHM ObUla Ha3BaHa rpanuueii MoxopoBu4u-
Yya (4acTo KpaTKO Ha3blBaeMoOU rpanuiieii Moxo, wiu rpanuiei M). CpenHsis TiyOHMHa IpaHUIBI COCTaBIIS-
et 33 KM; IIpy 3TOM IO KOHTHHEHTaMu ITyOnHa pasznena MoxopoBHUnNYa MOXKET 1ocTurats 60-75 kM (4ro
(ukcupyeTcs ol MOJIOABIMU TOPHBIMU COOpYXeHusiMu — Aunamu, [lamupom), mon okeanamu — aums 10-
12 kM, BKJIIOYAst MOITHOCTh TOJIIIH BOJIBI.

Emé Gosnee peskas ceficMuueckas IpaHHUI, pasAeiolias MaHTUIO U Ipo, (UKCHpYeTCs Ha Tiy-
ouHe2900 kM. Ha sTom celficMudeckoM paszelic CKOpocTh P-BosiH ckaukooOpa3Ho manaet ¢ 13,6 kM/c B oc-
HOBaHHM MaHTUH 710 8,1 KkM/C B sape; S-BosHbl — ¢ 7,3 km/c 10 0. Micue3HOBeHME MONEPEYHBIX BOJIH yKa3bl-
BAeT, YTO BHELIHSAA 4YacTb sapa objazaer cBoiicTBamu >kuakocTH. CelicMUuecKasl TpaHMLA, pa3esisromas
SIpO W MaHTHIO, Obuia OTKpbITa B 1914 r. Hemenkum ceiicmonoroMm ['yrenOeproM, U e€ 4acTo Ha3blBa-
10T rpanuueii ['yrendepra, XoTs 3T0 Ha3BaHKUE U HE SBIISIETCS OPHULIUATEHBIM.

Pe3krie M3MeHEeHUs1 CKOPOCTH U XapakTepa MPOXOXKACHUS BOJIH (PUKCHUPYIOTCS Ha riiyonHax 670 kM u
5150 xm. I'panunia 670 kM pasaensier MaHTHIO Ha BepxHIOI MaHTHIO (33-670 kM) M HIKHIOIO MaHTHIO
(670-2900 k™). 'panuma 5150 km pasuensier supo Ha BHemrHee skuakoe (2900-5150 kM) ¥ BHYTpEHHEe
tBEpIOoE (5150-6371 Km).

CyuiecTBeHHbIE U3MEHEHHS OTMEYaloTCs M Ha celicMuueckoM pazaeine 410 kM, AessiiuM BEpPXHIOI0
MaHTHUIO Ha JBa CJIOSL.
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ITomydenHsie [aHHBIE O TIO0ATBHBIX CEHCMHYECKUX TPAHMIIAX Jal0T OCHOBAHUE JJISl PACCMOTPEHUS CO-
BPEMEHHOH CEHCMUYEeCKOM MOIENTH TITyOMHHOTO CTPOCHUS 3EMITH.

ManTus npeicTaBiIseT co0oi HanOOIbIIYIO T0 00bEMY U Macce (2\3 )BHYTPEHHIO 000JI0YKY 3eMITH,
OTpaHWYEHHYIO CBepXy Tpanuneil Moxo, cHu3y — rpanulieii [ 'yren6epra. B e€ cocTaBe BeIenseTcs BEpXHSA
MaHTUS ¥ HIDKHSISL MaHTHSA, pa3fenEHnble Tpanuiei 670 km.

Bepxusis manus no reopusndeckuM 0cOOEHHOCTSIM pa3zeisieTcs] Ha /iBa cjiosi. BepxHuil cioii - moako-
poBasi MaAHTHS - IPOCTHPAETCs OT rpaHuIsl Moxo g0 ryonn 50-80 kM mox oxeanamu u 200-300 kM mox
KOHTUHEHTAMH U XapaKTepH3yeTcs IUIABHBIM HAapaCTaHWEM CKOPOCTH KaK MPOJOJBHBIX, TaK M MOMEPEUHBIX
CEHCMHUYECKUX BOIH, YTO OOBACHSAETCS YITIOTHEHHEM TOPOJ 33 CUET TUTOCTATUIECKOTO JIaBJICHHS BBIIIEIIE-
Kamux Toim. Hike moakopoBoit MaHTUH 10 TI00anbHOM MOBEpXHOCTH pa3zaena 410 KM pacmonoxeH clIon
MOHM)KEHHBIX CKopocTei. Kak cremyer U3 Ha3BaHUS CIOS, CKOPOCTH CEMCMUYECKUX BOJIH B HEM HIDKE, UEM B
MOIKOPOBOI MaHTHH. bosee Toro, Ha HEKOTOPHIX YYaCTKaX BBISBISIOTCS JIMH3EI, BOOOIIE HE MPOITyCKAIOIINE
S-BoJHBL, 3TO 1a€T OCHOBaHUE KOHCTATHPOBATH, YTO BEIIECTBO MAHTHUU HAa THX y4acTKax HaXOAWUTCS B ya-
CTUYHO PaCIUIABICHHOM COCTOSHHHU. DTOT CJIOi Ha3bIBalOT acTeHOochepoii (om gpeu. «asthenesy - crabulil u
«sphairy - cghepa); Tepmun BBenén B 1914 amepukanckum reojorom JIx. bapperoM, B aHITOS3BITHOM K-
Teparype 4acto obo3Hawaemblii LVZ — LowVelocityZone. Takum oOpa3om, acreHocdepa — 310 cioii B
BEpPXHEH MaHTHUH, BBIABISEMBIA HA OCHOBAHHH CHIDKEHHS CKOPOCTH TPOXOXKIACHHUS CEHCMHYECKUX BOJH U
00 Taaroii MOHMKEHHOH MPOYHOCTHIO M BA3KOCTBIO.

Hanwuane mracTi9HOTO acTeHOC(HEPHOTO CII0S, OTIIMYAIOIIETOCs IO MEXaHUIEeCKUM CBOHCTBAM OT TBEP-
IIBIX BBIMIENISKAMUX CIOEB, MaéT OCHOBAHHWE JUIsl BBIACICHUS JUTOC(EPHI - TBEPAOH 000I0UYKH 3eMITH,
BKITIOYAIOIICH 3eMHYI0 KOpPY M IMOJKOPOBYIO MaHTHIO, PACIONOKCHHYIO BBIIIE acTeHOC(epbl. MOITHOCTD
mutocdepsl coctaisieT oT 50 g0 300 km. HyHO oTMETHTB, 4TO TUTOChEpa HE SIBISIETCS MOHOJIUTHON Ka-
MEHHOM 000JIOUKOH TUIaHETHI, a pa3ziefieHa Ha OT/eNIbHbIE TUINTHI, OCTOSHHO IBMKYIIUECS MO TUIACTHYHON
acteHoctepe. K rpanniiam nurocdepHbIX TUIMT NPUYPOUEHBI OYaru 3eMIICTPSICCHUI U COBPEMEHHOTO BYJIKa-
HU3Ma.

I'ny6sxe pazaena 410 kM B BepXHEil MaHTHHM MOBCEMECTHO paclpocTpaHstorest u P-, u S-BomHBI, a ux
CKOPOCTh OTHOCUTEIFHO MOHOTOHHO HapacTaeT C TIIyOWHOM!.

B HukHel MaHTHH, OTACIEHHON pe3Kol r1obanpHON rpanulieit 670 kM, ckopocTh P- 1 S-BosH MOHO-
TOHHO, 0€3 CKauK00Opa3HbIX H3MEHEHNH, HapacTaeT COOTBETCTBEHHO 10 13,6 u 7,3 KM/C BIIIOTH A0 pasaena
I'yrenbepra.

Bo BHemHeM siipe ckopocTh P-BOJH pe3ko cHmkaercss 10 8 KM/C, a S-BOJHBI MOJHOCTBIO MCYE3AIOT.
Hcue3HoBeHME TOTIEPEYHBIX BOJH AT OCHOBAHME IPEJIONIAraTh, YTO BHEITHEE SIPO 3eMIIM HaXOIUTCS B
KUAKOM coctosiHuM. Hmxke pazmena 5150 kM HaxonuTcst BHyTpeHHEE PO, B KOTOPOM BO3PACTAET CKOPOCTh
P-BoH, 1 BHOBb HAUMHAIOT PACIIPOCTPAHSATHCS S-BOJHBL, YTO YKa3bIBAET HA €ro TBEPIOE COCTOSHIE.

DyHIaMeHTaIHHBIN BBIBOJ] U3 OMMMCAHHOHN BEIIIE CKOPOCTHOW MOJAENH 3eMIIM COCTOMT B TOM, YTO HaIla
TUTAaHETa COCTOUT U3 CEPUU KOHIIEHTPHUUECKHX 000JI0YEK, MPEJICTABISIONINX JKEJIE3UCTOE SIPO, CHITUKATHYIO
MaHTHUIO M aTIOMOCHIIMKATHYIO KOpY.

ITapameTpbl I'nybuna Ha3zpanue Cxopoctb pacnpocTpadenus | IlnotHocts | Xumuueckuit
MOBEPXHOC | TPAHUIIBI CeHCMUYECKHX BOJIH r/em® | cocras
reochepsr TUpa3Jena, Vp Vs
KM
3emHas Kopa cioit A 33 MoxopoBrunda | 5.5-7.4 3.2-43 2.8 O, Si, Al
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BEPXHSA cinoiiB 410 _ 7.9-9.0 4.5-5.0 3.7 NEePUAOTUTBI

950 _ 9.0-11.4 5.0-6.4 4.6 IYHHUTBI

MamnTus
cnoit C 2700 _ 11.4-13.6 6.4-7.3 5.5-5.7 Si, Mg, Fe
HIDKHSS

I'yrrentepra OKCH/IBI

cmoit D 2900 13.6 7.3 MTUPOJIUT
BHelIHee cioii B 4980 _ 8.1-10.4 _19.7-10.0 Fe+Ni+FeO
Snpo mnepexoanas cioit F 5120 Jlemana 10.4-9.5 _ |115 FeS-tpomnut
BHyTpeHHee cioil G 6371 _ 11.2-11.3 _ |12.5-13 Fe+Ni

1.2.2.3.BeniecTBeHHbIN COCTAB MAHTUH U siAPa 3eMJin
Ha ornaBnenue

O BemecTBEHHOM COCTaBe MTyOWHHBIX 30H MPSMBIX JAHHBIX MPaKTHYECKHA HET. BeIBOIbI Oa3upyroTCs Ha
reo()M3NIECKUX JAHHBIX, JOMOJHAEMBIX PE3yJIbTaTaMH JKCIIEPUMEHTOB H MaTEMaTHYEeCKOTO MOJAEIHPOBa-
Husl. CyIiecTBeHHYI0 HH(POPMAIIHIO HECYT METEOPHUTHI U (hparMeHTHl BEPXHEMAHTUHHBIX IOPOJ, BEIHOCHMBIC
U3 HeJIp TITyOWHHBIMU MarMaTHUECKUMHU paciiiaBaMu. BanoBblii XUMUYEeCKUH COCTaB 3eMITH O4eHb OJIM30K K
COCTaBYy YTIHCTHIX XOHAPUTOB — METEOPUTOB, TIO COCTaBY ONM3KHUX IMEPBUIHOMY KOCMHYECKOMY BEIIECTBY,
u3 KOToporo ¢opmMupoBanack 3emis u Apyrue kocmuueckue tena ComHeuHol cuctemsl. Ilo BanoBomy co-
ctaBy 3emiis Ha 92% COCTOUT BCEro M3 MATH DJIEMEHTOB (B MOPSIKE yObIBAHHS COACPIKAHUS): KUCIOPOAA,
JKene3a, KpeMHIsI, MarHus U cephl. Ha Bce ocTajbHBIe 3JIeMEHTHI PUXOANUTCS OKOJIO 8%.

OpnHako B cocTtaBe reocdep 3eMin MepeyrcIeHHbIE 3JI€MEHTHI paciipeelieHbl HEpaBHOMEPHO - COCTaB
0001 00OIIOYKH PE3KO OTIIMYAETCS OT BaJOBOTO XMMHYECKOTO COCTaBa IUIAHETHI. DTO CBS3aHO C MPOIleC-
camu auddepeHIanuy MepBUYHOr0 XOHAPUTOBOTO BEIIECTBA B Iporiecce (GOPMUPOBAHUS U DBOJIOIUN
3emutn.

OcHOBHas 4acTh Kele3a B mporecce AuddepeHIanuy CKOHIIEHTPUPOBAIach B Sape. ITO XOPOIIOo CO-
rJIacyeTcs U ¢ JaHHBIMU O IJIOTHOCTH BEIECTBA S/Ipa, U ¢ HATMYMEM MArHUTHOTO MOJIS, C JIAHHBIMH O Xa-
paktepe auddepeHralui XOHIPUTOBOTO BEIIECTBA U C APYTHUMHU (pakTaMu. DKCIIEPUMEHTHI MIPU CBEPXBHI-
COKHX JIaBJICHHUAX MOKa3aJId, YTO MPH JaBIEHUX, JOCTUTAEMBIX Ha TPAHUIIE SIpa ¥ MAaHTHUH, TUIOTHOCTh YH-
cTOro sKene3a 6misko K 11 T/cM®, uTo BhIme haKTHIECKOH TIOTHOCTH 9TOi YacTH rmianeTsl. ClIeI0BaTeIbHO,
BO BHEIIIHEM SApE MPHUCYTCTBYET HEKOTOPOE KOJIMYECTBO JIETKMX KOMIIOHEHTOB. B kadecTBe Hanboee Bepo-
ATHBIX KOMITIOHEHTOB PacCMaTpPHBAIOTCA BOJOPOJ WK cepa. Tak pacy€Thl MOKa3bIBaIOT, UTO cMech 86% xke-
ne3a + 12% cepol + 2% HUKENS COOTBETCTBYET IJIOTHOCTH BHEITHETO sI/Ipa M IOJDKHA HAXOIUTCS B PaCILIaB-
NeHHOM cocTostHUM 1ipu P-T ycioBusx sToro yyactka riaHeTsl. TBEpmoe BHYTpeHHEE PO, MPEICTABICHO
HUKEJNCTHIM JKEJIe30M, BEPOSTHO, B cooTHoIteHuu 80% Fe + 20% Ni, uro oTBeyaeT coCTaBy JKEIE3HBIX Me-
TEOPHUTOB.

i onucaHusi XMMHUYECKOTO COCTaBa MAHTHUH K CETOHALIHEMY JTHIO MPEJJI0KEHO HECKOIBKO MOAETICH.
HecmoTpst Ha nMeromecs MeXly HUIMHU Pa3lINyusi, BCEMU aBTOpaMy NMPUHUMAETCS, 4To, mpuMepHO Ha 90%
MaHTHUSI COCTOMT M3 OKHCJIOB KPEMHHsS, MarHusl W JBYXBaJICHTHOIO >eine3a; eme 5 — 10% npencraBieHbl
OKHCIJIaMHU KaJIbIus, aTIOMUHUSA 1 HaTpus. Takum obpazom, Ha 98% MaHTHS COCTOMT BCETO W3 IIECTH Mepe-
YHCJICHHBIX OKUCIIOB.

Hayuno-nomynsipasie GuIbMbI
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Briyos mmaners 3emitst Ipoussozactso: Discovery, 2009 r.Cepunka (torrent gaiin)

1.3. ®u3uyeckue moJs u reopusnmyeckasi XapakTepucTuka 3emMn

1.3.1.Pacnipenesienne Macchbl M€Ky BHYyTPEHHUMH reocepamMu.
Ha ornasienne

OcHoBHas 4acTh Macchl 3emiin (0KoJIo 68%) MPUXOAUTCS HA €€ OTHOCHTEIBHO JIETKYIO, HO OOJBIIYIO
mo 00séMy, mpu 3ToM TpuMepHO 50% MPUXOAWTCS HAa HIDKHIOI MAaHTHIO U OKojio 18% — Ha BEpXHIOH.
Ocragmmecs 32% o0mieit Macchl 3eMiIM MPUXOAITCS B OCHOBHOM Ha SIPO, MPHYEM €r0 KHJIKas BHEUTHSSA
gacTh (29% o011eit Maccel 3emMiin) TOpas3io TsoKenee, YeM BHyTpeHHssT TBepaast (okoio 2%). Ha xopy ocra-
etcst b MeHee 1% o0mieii maccrl miaHeTsl (puc.l. 3).

OTHOCHTEeSIbHAA MacCca BHY TP eHHHX
00 0N104eK 3enIm

agpo

EHEWHEE  Appo
29%  EHyTpeHee 1% 18%
2% bt pdpop ongeo. profes socjoumalrg

Puc.1. 3. OTHOCHTENIbHAS Macca BHYTPEHHUX 000J104UeK 3eMITH

[InoTHOCTH 000JI0UEK 3aKOHOMEPHO BO3pacTaeT K HeHTpy 3emiH (cM. puc.l.4.). CpenHss IUIOTHOCTh
KOpBI cocTapisieT 2,67 r/em’. B MaHTHH MIOTHOCTb MOCTENIEHHO BO3PACTAET 3a CUET CHKATHS CHIIMKATHOTO
BeIlIecTBa U (a30BbIX MEPEXOA0B (ePECTPOHKON KPUCTATUTMUYECKONW CTPYKTYPbI BEIIECTBA B XOAE «IPHUCIIO-
COBJICHMs» K BO3PACTAIOIIEMY IABICHHIO) OT 3,3 I/CM°B MOZKOPOBOH YacTH 10 5,5 r/cm® B HH3aX HIDKHE
manThn. Ha rpaaune ['yrenoepra (2900 kM) MIOTHOCTh CKAYKOOOPA3HO YBEIMYUBAETCS MOYTH BIIBOE — IO
10 r/cm® Bo BHEIHEM siape. Euie ogun ckavyok miotHoctd — oT 11,4 o 13,8 r/em® - MIPOUCXOAUT HA TPAHULIE
BHYTpPEHHEro u BHemHero aapa (5150 km). OTu ABa pe3krX MJIOTHOCTHBIX CKauka UMEIOT Pa3InYHYyIO TpH-
POMy: Ha TPaHUIEe MaHTUA-SIIPO NMPOUCXOJUT U3MEHEHHE XMMHUYECKOTO COCTaBa BEIIECTBA (IIEPEX0a OT CH-
JUKATHOW MaHTHU K KeJIE3HOMY SpY), a CKadyoK Ha rpanuie 5150 kM cBSi3aH C U3MEHEHHEM arperaTHoro
COCTOSIHUS (IIepexo]] OT KHUIKOro BHEIIHETO siipa K TBEpAOMY BHYTpeHHeMY). B nentpe 3emin mioTHOCTb
BelecTBa JocturaeT 14,3 r/em’.
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Puc.1.4. I3sMeHeHne TNIOTHOCTH C TIyOMHON

[aBnenue B Hepax 3eMIIM PacCUUTHIBACTCS HA OCHOBAaHHU €€ IJIOTHOCTHOM MOJeNny. YBeJIHnueHHEe AaB-
JISHVS TI0 Mepe yAaJIeHHs OT MMOBEPXHOCTH 00YCIaBINBAETCS HECKOIBKUMH MPUINHAMHE:
e C)KaTHEM 32 CUET Beca BBIIIENSKAIINX 000J109eK (JINTOCTATHYECKOE JaBICHHE);
e (a30BBIMH MIEPEX0IaMH B OJJHOPOAHBIX [0 XUMUYECKOMY COCTaBY 000JI04Kax (B YaCTHOCTH,
B MaHTHH);
® pa3INYHEeM B XUMHYECKOM COCTaBe 000I09eK (KOPHI i MAHTHH, MAHTHH U S/IPA).
Y nononIBel KOHTHHEHTAIIEHOW KOPHI JaBieHne cocTaBisieT okono 1 ['Tla (Tounee 0,910° [1a). B man-
THU 3eMJIM JIaBJICHHE TOCTEIICHHO pacTeT, Ha rpaHuie ['yrenOepra ono mocturaer 135 I'Tla. Bo BHemHeM
SMIpe TPAANeHT POCcTa AAaBIICHUS YBEIMYUBACTCS, a BO BHYTPEHHEM siipe, HA000pOT, yMeHbIIaercs. Pacuer-
HBIC BCJIMYMHLI JaBJICHUA HA I'paHUIC MCXKAY BHYTPCHHHUM W BHCUIHUM AApaMu U B6HI/I3I/I LHEHTpa 3emiu co-
ctaBisroT coorBeTcTBeHHO 340 1 360 I'Tla (puc.1.5).
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Puc.1.5. 3meHeHune naBieHus ¢ riryOuHon

1.3.2. TemoBoe noje 3emuu. MCTOUYHMKM TEIJIOBOM SHEPrUM.
Ha ornaBnenue

IIpoTekarome Ha HOBEPXHOCTH M B HEApaxX IUIAHETHI T'€OJOIMYECKHE TMPOILECCHl B MEPBYIO OYependb
00ycioBIIeHbI TeIIOBOK Heprueil. Termooe nose 3emin GOpMHUpYETCst IO ASHCTBUEM SHIOTEHHBIX (MIIN
BHYTPEHHHX MCTOYHUKOB), CBSI3aHHBIX C I'€HEpallell Terla B HeApax IUIAHETHI, M SK30T€HHBIX (MM BHEII-
HUX 110 OTHOIICHUIO K TIAHETE).

Ha noBepxHOCTH IIaHETH! BaKHEHIIYIO POJIb UMEET SK30T€HHBI MCTOYHMK TEIJIa - COJTHEYHOE H3IIy-
yeHue. TeMmepaTypa MOBEpXHOCTH 3eMIIN OTIPEeNisieTCs IIIaBHBIM 00pa30M COJIHEYHBIM TEIIOM, MTOTOK KO-
TOpOro cocrapnser B cpearem 3,410 Jx/cem2. 1 JIk = 10 3pr; 1 kan.= 4,187 Jlx. CumTaeTcs, 4o moBepX-
HOCTb 3€MJIM HaXOJUTCSI B COCTOSTHUH, OJM3KOM K TEIUIOBOMY PaBHOBECHIO, U B CPETHEM H3ITYYaeT CTOJIBKO
JKe€ Temsa, CKOJIbKO noiy4aeT. [1oTok Temnina MeHAeTcs M0 MHTEHCUBHOCTU M HAIIPaBJICHUIO. TemmeparypHsie
KoJIeOaHus pa3HOTO Meproa MPOHUKAIOT Ha pasyinuHyto rryOuHy. O NIMHHONEPUOTHBIX BapHALUAX TEIIO-
BOTO TTOJIS 3€MJIH CBUIETENBCTBYIOT SIMTOXH OJIeICHEHHM.

Hwxe nmoBepxHOCTH 3eMIN BIMSHHE COJHEYHOIO TeIjla Pe3KO CHIKAETCs. Y)Ke Ha HeOOJBILOW IiTy-
6une (1o 20-30 M) pacmojyiaraeTcst osIC IMOCTOSTHHBIX TEMIIEPATyp - 00JIacTh TIIyOuH, T1Ie TeMIlepaTypa ocTa-
€TCsl MOCTOSIHHOM M paBHA CPEAHETOJ0BOM TeMmIiepaTrype paioHa. Huke mosica MOCTOSHHBIX TeMIIepaTyp
TEIUIO CBA3AHO C DHJIOT€HHBIMU MCTOYHUKAMU. TEIUIOBOH MOTOK, FEHEPUPYEMBIN B HEJpax 3eMIIH, OLIEHUBA-
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ercs B ~1025 JIx/ron. TemmnepaTypa TOpHBIX MOPOA ¢ TTyOHHOM Bo3pacTaeT. IHTEHCHBHOCTD MOCTYILICHHUS
TEIUIOBOII 3HEPruM M3 HEIpP K IIOBEPXHOCTU OTPAXKAETCS B BEJIWYMHE I'€OTEPMUYECKOr0 TI'pajueH-
Ta. TeoTepMuUecKHil rpaIueHT — IPHUPAIICHHE TEeMIIEPATyphl ¢ [IyOHHOI, BhIpaxeHHoi B "C/kM. «OGpart-
HOW» XapaKTepUCTUKOM SIBISECTCA re0TepMHUUECKast CTYIICHb - TJIyOMHA B METpax, IIpU IOTPYKEHNH Ha KOTO-
pyro Temmeparypa nossicurcs Ha 1 °C. CpejHsis BeIMUMHA TEOTEPMUUECKOrO IPAAHEHTA B BEpXHEH yacTh
kops! cocrapiser 33 °C/xm u xonme6nercs o 200 °C/kM B 06/1aCTSIX COBPEMEHHOTO aKTHBHOTO MArMaTH3Ma
10 5 °C/kM B 06IACTSX CO CIIOKOHHBIM TEKTOHHYCCKUM PEsKUMOM. C TIIyOWHOW BEIMYMHA TEOTEPMHIYECKOTO
IpaJHeHTa CYIECTBEHHO YMEHBIIACTCS, COCTABIIAS B utochepe, B cpemneM okono 10 °C/km, a B ManTun -
menee 1 °C/km. TIpudmHa 5TOro KpoeTcs B PACHpEIENCHHH HCTOYHMKOB TEIUIOBOM JHEPIMH H XapaKTepe
TEIIoNepeHoca.

HcTouHuKamu SHIOTEHHOW SHEPTUH SIBIISIFOTCS CIIEAYIOIIUE:

1). DHeprus rITyOUHHON TPaBUTAIIMOHHON MuddepeHnnanuu, T.e. BbIJeICHUE TeIUIa IIPU epepacipeese-
HUH BEIIECTBA MO TUIOTHOCTH MPH €r0 XUMUYECKUX U (a30BbIX NpeBpamieHusx. OCHOBHBIM (aKTOPOM TaKHX
IPEBpALICHNH CIyKUT JaBleHue. B kauecTBe I11aBHOTO YPOBHS BBIICICHUS 9TOM SHEPIUN pacCMaTpUBAETCs
TpaHHULA SIAPO — MAHTHSL.

2). PamuoreHHoe Teruio, BOZHUKAIOIIEE MPH paciiajie paJioakTUBHBIX H30TOMOB. COrflacHO HEKOTOPBIM pac-
yéTaM, 3TOT UCTOYHUK OTIPEneIsieT OK0JI0 25% TEeII0BOro MoToKa, u3imydaeMoro 3eminéi. OnHako He0OXo0-
JUMO MPUHAMATH BO BHUMaHUE, YTO MOBHIIIEHHBIC COJCPKAHUS TJIABHBIX JOJTOKHUBYIIUX PAIHOAKTHBHBIX
M30TOIOB — YpaHa, TOPHS U KaJIUsl OTMEYAIOTCs TOJIBKO B BEPXHEH 4aCTH KOHTUHEHTAJIbHOW KOPHI (30Ha HU30-
TOmHOTo oGoramenus). Hanpumep, KOHIEHTpalys ypaHa B IPaHHTAX ZocTHraet 3,5 « 10™%, B ocaqounbix
nopozax - 3,2 * 10* %, B To BpeMs KaK B OKCAHHYECKOiT KOpe OHA HUYTOXKHO Masa: okoso 1,66 « 107 %.
Taxum 00pazom, paguoreHHOE TEIUIO SBJISIETCS TOTOJHUTEIbHBIM HCTOUHUKOM TEIUIa B BEPXHEH YacTh KOH-
TUHEHTAJILHOW KOPBI, YTO M ONIPEJIEIISET BEICOKYIO BEIUIMHY T€OTEPMHUYCCKOTO TPaleHTa B 3TOH 001acTH
TUTAaHETHI.

3). OcTaTo4HOE TEIU10, COXPAHHBILEECS B HEAAPAX CO BPEMEHH (pOPMUPOBAHHUS TLIAHETHL.

4). TBépuple MPUIKBBI, 00yCIIOBICHHBIC MpUTsbKeHNe JIyHbl. [lepexo KHHETHYEeCKON MPUITMBHOM SHEPTHH B
TEIUIO MPOMCXOAMT BCIEACTBHE BHYTPEHHETO TPEHHS B TOMIIAX FOPHBIX HOPoA. J{oJs 3TOro ncTouHMKa B
o011eM TerIoBoM OanaHce HeBelnKa — okono. 1-2 %.

B muTocdepe mpeobnamaer KOHAYKTUBHBINA (MOJEKYJSPHBIH) MEXaHU3M TEIUIONEPEHOCca, B IMOJIUTO-
chepHOl MaHTHH 3eMJIM MMPOUCXOAUT MEPEXO K MPEUMYIIECTBEHHO KOHBEKTHUBHOMY MEXaHHM3MY TEIUIONe-
peHoca. Pacuérel Temneparyp B HeApax IUIAHETHI JAIOT CIEAYIONINE 3HAYCHUs: B NUTOC(epe Ha TIyOHHe
ok0710 100 kM TemiepaTypa cocraisier okono 1300 °C, na ray6uue 410 kv — 1500 °C, Ha ray6uue 670 kv —
1800 0C, Ha rpanwurie siapa 1 mantuu — 2500 OC, Ha riryoune 5150 km — 3300 0C, B mente 3emum — 3400 °C.
[Tpu 5TOM B pacuér MPUHUMAJICS TOJIBKO TIaBHBINH (M HanboJiee BEPOSATHBIN ISl TTyOMHHBIX 30H) HCTOYHHK
TEIIa — SHEPTHs

H3MeHeHHe TenepaTypbl ¢ FAyoHHO I
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Puc.1.6. 3mMenenne temneparypsl ¢ riyonHon
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1.3.3.MarneTu3m 3eMJu
Ha ornasienne

3emJis IPeCTaBIsIeT COOON T'MraHTCKUH MarHUT C MAarHUTHBIM CHJIOBBIM ITOJIEM U MarHUTHBIMH TIOJIIO-
caMU, KOTOpPbIe pacrojararTcs MoOIM30CTH OT reorpadpuuecKnx, HO He COBMAnaroT ¢ HUMH. [loaTomy B mo-
Ka3aHUSX MAarHUTHOM CTPEJIKU KOMIIaca pa3indar0T MAaTHUTHOE CKIOHEHHE U MarHUTHOE HAKJIOHCHHUE.

MaranutHoe CKIIOHEHHE-3TO YroJ MEXIy HalpaBleHHEM MarHUTHOM CTpelkd KoMmmaca u reorpadude-
CKHM MEPHIUAHOM B JAHHOW TOUYKe. DTOT yTroy OyJeT HanOOoIbIINM Ha MOITI0cax (10 90°) 1 HAHMEHBIINM Ha
skBarope (7-8°).

MaruautHoe Tosie 3eMIIM XapaKTepH3yeTcsl HanpspDKeHHOCThIo T. EnuHuUIeld u3MepeHHs MarHUTHON
HaIpPsHKEHHOCTH SIBJISIETCS OJIHA CTOTBICSYHAS JOJIS ApCTea - ramMmMa. JIMHUK HaNpsSKEHHOCTH MPEACTABIISIIOT
c000¥1 CHJIOBBIE TMHUM MAarHUTHOTO 10J1s1. OHU HANpaBJIeHbI OT F0)KHOTO MAarHUTHOTO TMOJIFOCA K CEBEPHOMY.
B kaxzaoil Touke 3TOM JMHUK HANPSHKEHHOCTH SIBJIsieTCA KacatelbHoW. HakilioH 3TOM KacaTelnbHOM K COOT-
BETCTBYIOIIEMY MarHUTHOMY MEpPUANAHy Ha3bIBACTCS MATHUTHBIM HAKJIOHEHHEM T.€. MATHUTHOE HAKJIOHE-
HHUE - YToJ, 00pa3yeMblii HAKIIOHOM MarHWTHOW CTPENKH K TOPH30HTY. B mpulOmmkeHnn K MarHUTHOMY TI0-
JIIOCY CTpeJiKa KoMIlaca 3aiMET BEPTUKAJILHOE MOJI0KEHHE.

HpennonaraeTc;I, YTO BO3HUKHOBCHHWC MArHUTHOI'O IT0JIA O6yCHOBHCHO CUCTCMaMU BJICKTPUYCCKUX TO-
KOB, BO3HUKAIONINX TPH BPANICHHH 3€MJIH, B CBSI3U C KOHBEKTUBHBIMU JBUKCHUSMHU B JKHUIKOM BHEITHEM
saape. CyMMapHOe MarHUTHOE T10JIe CKJIQJBIBACTCS M3 3HAYSHHUH TTIABHOTO IMOJIsI 3eMIIH U TI0JIsI, 00yCIOBJICH-
HOTO (peppOMarHUTHBIMU MIHEpAJIaMH B TOPHBIX TOPOJaX 36MHOM KOpPBl. MarHUTHEIE CBOWCTBA XapaKTEPHBI
JUTSl MEHEPaJIoB — (heppOMarueTukoB, Takux kak marHetut (FeFe,0,), rematut (Fe,03), mibmenut (FeTIO,),
nuppoThH (Fe;,S) 1 Ap., KOTOPBIE SBISIFOTCS TOJIE3HBIMH HCKONAEMBIMU M yCTAaHABIIMBAIOTCS TI0 MATHUTHBIM
aHoManusaM. [t 3THX MUHEPANIOB XapaKTEpHO SABIEHUE OCTATOYHON HAMAarHUYEHHOCTH, KOTOpas HACIEIyeT
OPUECHTUPOBKY MAarHUTHOTO IOJIsi 3eMJIH, CyIIECTBOBABILIETO BO BpeMsi 00pa3oBaHMs 3TUX MUHEpanoB. Boc-
CTaHOBJICHHE MECTa TMOJIOKEHISI MATHUTHBIX TOJIFOCOB 3eMITH B pa3HbIC T'€OJOTHYECKHE SMOXH CBUACTENb-
CTBYET O TOM, YTO MarHWTHOE TOJIe TIEPUOANIECKH HCIIBITHIBAIO WHBEpCHI0. CeBEepHBIN MOIIOC 3aHUMAI Me-
CTO I0’)KHOTO U, HA000POT, C MPUMEPHON YacCTOTOH 5 pa3 B 1 MuTH. j1eT.

['eomarauTHOE 110JI€ HEMOCTOSTHHO, OHO MEHSIETCSI U3 T0JIa B T'OJl, M3 CTOJIETHS B CTOJIETHE, BO3pacTas B
OOHHUX paﬁOHaX U YMCHbIIAACH B APYIrUux -BEKOBOH XO0nO. IToMrMO BEKOBBIX MarHMTHOE II0JI€ HCITBITHIBAET
CYTOYHBIE KOJeOaHus, CBSI3aHHBIE C NeCTBUEM yabTpaduoneToBoro usiaydeHus Comnnia. M3BecTHBI O4eHb
pe3kue KonedaHusi MPOAOIDKUTENIEHOCTEI0 OT HECKOJIBKHX YaCOB JI0 HECKOJIBKIX CYTOK - MATHUTHBIC OYPH.

I/I3y‘IeHI/Ie AHOMAJIBHOTO MarHUTHOI'O IOJI HIMPOKO UCIIOJIB3YETCA AJIsI UCCICIOBAHUA CTPOCHUA 3eMHOM
KOPBI, IIOUCKOB M PAa3BEJAKH MOJIE3HBIX NCKOTIAEMBIX.

1.3.4.I'paBuTaumonHoe noJjie 3eMJiu
Ha ornaBieHue

OrpomHas Macca 3eMJIU ABISETCS MPUYNHONW CYIIECTBOBAHUS CHI NMPUTSDKEHUS, KOTOPBIE BO3IEHCTBY-
IOT Ha BCE Teja U MPeIMEThl, HaXOAAIIMecs Ha ee IoBepXHOCTU. IIpocTpaHCcTBO, B Ipesienax KOToporo Mmpo-
ABIIIIOTCSA CHJIBI NMPUTSHKEHHS 3€MJIM, HA3BIBAETCS IMOJIEM CHIBI TSDKECTH MM T'PaBHTAMOHHBIM IOJIEM.
Iloste cuitbl TSDKECTH HA MOBEPXHOCTH 3€MIIM SIBJISIETCS PE3YJIBTUPYIOMIEH JBYX OCHOBHBIX CHJI: CHUJIBI MPH-
TSOKEHHS 3eMJITH M IIEHTPOOEIKHOM CHITBI, BRI3BAHHOM €€ BpallleHreM BOKPYT CBOeH ocu. BenwunHa cuiel T4-
JKecTu BbIpaxkaeTcs B rajax (1 ram = - 1 cm/c2). Cpeanee 3HaUeHHE CHIIBI TSHKECTH Ha TIOBEPXHOCTH 3eMIIU
paBHO 979,7 Tan. LlenTpobexHas cuia, HallpaBlieHHass OT OCH BPAIICHHS, YMEHbBIIAET CHUITY TSDKECTH, MPH-
4yéM B HaMOOJIBIIEH CTEIICHN Ha SKBAaTOpE. Y MEHBIIEHUE CUIIBI TSHKECTH OT ITOJIIOCOB K 3KBATOpPY 00ycCIOBIIe-
HO 1 QOopMOi 3eMITH, HECKOJIBKO CXKAaTOH C MOJIOCOB. B pesynbraTe neiicTBus 00enx NMPUYUH CHIa TSHKECTH
Ha 3kBarope npumepHo Ha 0,5% MeHbllle, 4eM Ha monocax. Beiencrsue HepaBHOMEPHOCTH paclpelesIeHuUsI
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Macc B 3€MHOH KOpe W IPYruxX NpHYHH (HaKTUIECKUE 3HAYCHUS CHIIBI TSHKECTH OTIMYAIOTCS OT Teope-
TUYCCKU pPACCUHUTAHHBIX. OTH OTKJIOHEHUS HA3BIBAIOTCS T'paBUTAallTUOHHBIMHU aHOMAaJIUAMMU. Ocobennoctu
CTPOCHUA U COCTaBa OCAAOYHOI'0 YCXJia MPOABIAOTCA B PCTHOHAJIBHBIX W JIOKAJIBHBIX aHOMAJIUAX. Perno-
HAJIBHBIC 3aHUMAKOT IJIOIIAAN B OCCATKH U COTHH TBICSAY KM U OTJIIMYAKOTCS OOJIBIIION MHTEHCUBHOCTHIO. B
npeaciax peruoHaJIbHbIX aHoOMaJIuu IMMPOABJIAIOTCS JIOKAJIbHBIC aHOMAJIUU.

I/I3yquI/Ie T'paBUTAIITUOHHBIX MOJIEY MO3BOJISIET BEHIIBUTH OCOGCHHOCTI/I CTPOCHUA 3eMHOI KOpHhI, yCTa-
HOBUTbH I'PAHUIIBI HC(I)TCF&SOHOCHBIX, YTJICHOCHBIX U PYAOHOCHBIX 30H U oOJacrei.

http://www.youtube.com/watch?feature=player embedded&v=3xLiOFjemWQ3ecs Bu1o

1.4. 3emuas xopa

1.4.1. CtpoeHue 3eMHOI1 KOPBI
Ha ornasnenue

Buemneit 000104koii TBEpHOM 3eMiIH SIBISETCA 3€MHas Kopa. 3eMHas Kopa - 3T0 BEpXHSSA 4acThb Ka-
MEHHOU 000J104KH 3eMiIH (JIUTOChEphl), CIOKEHHAs MarMaTUYCCKUMHU, METAMOP(MUUECKUMHU U 0CaIOUYHBIMU
nopoaamu, cepa IesTeIbHOCTH MarMaTH4eCKUX M TeKTOHMUYECKHX MPOLECCOB. 33 HIKHIOI I'PaHMILy 3€M-
HOW KOpBI IpUHUMaeTcs pasaesn MoxopoBuunya. 3eMHasi Kopa OTHOCUTEIHHO MajJoMOIIIHas 000JI04Ka, TOMI-
IIMHA KOTOPOHM coCTaBisieT OT 6-7 KM moja okeaHamMu 10 60-70 KM MoJ KOHTHHEHTAJIBHBIMU TOPHBIMH CO-
OpYXCHHUSMHU.

Jlutocepa - 3TO MOABMKHBIN MOBEPXHOCTHBIN MPOYHBIN CIIOH, CIOCOOHBIH BBIICPKUBATH HATIPSDKCHHS
11-107 m/m?. JTuTocdepa paccMaTpUBACTCs KAk TOHKAS YIPyrasi 060I0UKa, [1aBaroIIas Ha XKIIKOM Cy6cTpa-
T€ U COCOOHAs U3rudaThCs Mo AeHCTBHEM Harpy3ok. Jlutocepa BkirodaeT B ce0s 3eMHYIO KOPY U BEpX-
HIOIO MaHTHIO JI0 KPOBJIH acTeHoc(ephl. Bce cxeMbl CTpoeHHs 3eMHOH KOPBI - 3TO MOJIENH, IOCTPOSHHBIE Ha
KOCBEHHBIX JJAHHBIX.

Cy1iecTBYIOT /iBa TJIaBHBIX THUIAa 36MHON KOPBI — KOHTHHEHTAJIbHAS U OKeaHCKasl, MPUHIUIINAIBHO pa3-
JIMYAIOIIUECs [0 CTPOSHHIO, COCTaBY, MPOUCXOXKACHHUIO U BO3PACTy.

KoHTHHEHTaIbHAs KOpa uMeeT MOMHOCTL 0T 20 10 80 KM (CpeiHIOI MOIIHOCTH OKOJIO 33 KM), B €
paspese BeiaestoTes 3 cinost. CaMblif BEpXHH CIION 3eMHON KOPBI 0CaA04HbIN . Ha KOHTHHEHTax OH Xapak-
TEPU3YETCS] CKOPOCTSIMU HMPOAOIBHBIX CEHCMUYECKUX BOJH OT 2 10 5 kM/c. Oca04HbIH CI0H UMEEeT Npephl-
BHCTOE€ paclpOCTpaHEHHE U MTPHU CPEAHEN MOIIHOCTH OKOJIO 2,5 KM MeCTaMH OTCYTCTBYET, & MHOT/IA IOCTH-
raet 20 kM. DTOT cJoil yacTo HasbiBaioT "crpaTtuchepa". Crpatuchepa (j1at. "crtparym" - cioi) CloXKeHa
0CaZIOYHBIMU U BYJIKAHOTEHHO-OCAJOYHBIMH IOPOJAMM: IJIMHAMHM M TJIMHUCTBIMH CJAaHLAM, I1€CYaHBIMHU,
BYJIKAaHOTCHHBIMH W METaMOp(OUHU3MPOBAHHBIMH MarMaTHyeckKuMHu mopojamu. O0beM Mopoj, odpaszyro-
X 0CaI0uHbIi wexomn, Gonee 80 mum.kM . Hike pacronaraercs BepXHss KOpa (IPaHHTO-THEHCOBBIH MM
«TPaHUTHBIN» CIOH), CIOKEHHBIH MarMaTHYECKHMH W METaMOPPUUECKHUMHU MOPOJaMH OOTaThIMU KpeMHE-
36MOM (B CpPEAHEM COOTBETCTBYIOIIMMH 110 XUMHUYECKOMY COCTaBY IT'pPaHOIUOPHUTY). CKOPOCTh MPOXO0XKIECHUS
P-BoaH B maHHOM cj10€ cocTaBisieT 5,9-6,5 kM/c. MoIIHOCTE cj10s Kojebiercs ot 8 10 25 kM. B ocHoBaHuu
BEPXHCH KOPHI BhIIEISAETCS ceiicmuueckuii pasnen Konpama, oTpaxaroiuii Bo3pacTaHue CKOPOCTH CeHCMHU-
YeCcKHX BOJIH NIPH Nepexoje K HkHel kope. Ho 3ToT pasnen ¢pukcupyercst He MOBCEMECTHO: B KOHTUHEH-
TQIBHOW KOpe 4YacTo (UKCUpYeTCs TIOCTENICHHOE BO3pAaCTaHWE CKOPOCTEH BOJH C TJIyOMHOM.
HwoxHsist kopa (rpaHyuTo-0a3uTOBBIN Ci0i) oTiamyaercs: 6oJiee BEICOKOW CKOPOCThIO BOJH (6,7-7,5 KM/C Jist
P-BonH), 4TO 00YCIOBIEHO M3MEHEHHEM COCTaBa MOPOJ NpH Mepexoae OoT BepxHed maHTuu. CoriacHo
HauboJIee MPUHATON MOJIEH €€ COCTaB COOTBETCTBYET I'PaHYJIHTY.

B ¢opmupoBaHNM KOHTHHEHTAJIbHON KOPBI IPUHUMAIOT YYacTHE MOPOJIbI PA3IMYHOTO T€0JIOTHYECKOTO
BO3pacTa, BIUIOTH IO CAMBIX IPEBHUX BO3PACTOM OKOJIO 4 MIIpJ. JET.

OkeaHcCKas KOpa IMEeT OTHOCHTEITLHO HEOOJIBITYI0 MOIITHOCTh, B cpeaHeM 6-7 kM. B e€ paspese B ca-
MOM OOIlIEM BHJIE MOXKHO BBIACNIUTH 2 cJ0sl. BepXHuil cioil — ocamouHbld, XapakTepU3YIOLIMKCS Majol
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MOIIIHOCTHIO (B cpeaHeM okoo 0,4 kM) ¥ HU3KOU CKOpocThio P-BosH (1,6-2,5 kM/C). AHOMaJIbHBIMH BBITJIS-
JISIT JIUIIb OKEaHWYECKUe Keno0a, TJe MOIIHOCTh OCAJIKOB MOXET ObITh KaK CYIIECTBEHHO BBIIIC CPEAHEH
(6,5 xM Ha 1or0-3amaae Anonuu, 6onee 3 KM Ha ceBepHbIX Oeperax KoxymOum), Tak u 04eHb HU3KOH (OCaaKu
MPAKTHYECKH OTCYTCTBYIOT B JKeJI00€ BIOIH MOIBMKHOTO XpeOTa B IEHTpallbHON YacTu VHMIICKOro okea-
Ha).I'paHUTO-THEHCOBBIH CIION B KOpE OKCAaHHMUYECKOTO TUIa He oOHapykeH. HukHuil cioit — «0a3anbTOBBII
- CJIOKCHHBIM OCHOBHBIMH MarMaTHYeCKHMU TOpoAaMu (BBEpXy — 0Oa3aibTaMu, HUKE — OCHOBHBIMH U YIIb-
TPAOCHOBHBIMH WHTPY3UBHBIMHU MTOponaMu). CKOpOCTH MPOJIOIBHBIX BOJH B «0a3aIbTOBOM) CIIO€ HapacTaeT
ot 3,4-6,2 kM/cB Oa3anbrax 110 7-7,7 kM/c B HanboJiee HU3KUX TOPU3OHTAX KOPEHI.

Bo3spact npeBHEHIIIX TOPOT COBPEMEHHOM OKEaHCKOW KOPBI 0KoIo 160 MITH. JIeT.

Kpome 0CHOBHBIX TUIIOB 3€MHOM KOPHI MHOTJA BBIJICISIOTCS €IE U MPOMEKYTOUHBIC THUITHI:

Cy0okeaHnveckasi KOpa pa3BuTa BO BHYTPEHHHUX M KPASBBIX MOPSX, TJI¢ TIIyOHHBI HE TIPEBBIIIAIOT 2 KM.

Ee cTpoenne oTaudaercs OT CTPOSHHUS OKEaHNIECKOM KOPBI OOJIBITIECH MOIITHOCTHIO PHIXJIBIX OCAAKOB (3-6 KM
u Oosee).
CyOKOHTHHEHTANEHAS KOPa XapaKTepHa JIJIsl OKpauH MaTEPUKOB U OCTPOBHBIX IyT: OT MaTepHKOBOI

KOPBI OKa OTIIMYAETCsl MEHbIIEH MOIHOCTHIO. J{pyroil 0COOEHHOCTBIO 3TOr0 THIIA KOPBI SBIISICTCS HAJMYUE
MOCTETIEHHOT0 Mepexo/ia OT TPAHUTHOTO CJ10s1 K 0a3aIbTOBOMY.

VY4acTKu 3eMHOW KOPBI, Pa3INYaroInecss TUIIOM Ie0JIOTHYECKOTO CTPOSHHM, Ha3bIBAIOTCS CTPYKTYPHBI-
MU 3JIEMEHTaMHU.

C TOYKM 3peHHUs 3aKOHOMEPHOCTEN MPOCTPAHCTBEHHOIO CTPOCHUS OKEaHBbl M KOHTHHEHTHI - 3TO CTPYK-
TYpBl NEPBOTO (INIAHETAPHOTO) IOPSAKA, CYLIECTBEHHO OTJIMYAIOLIMECS! I'€0JIOTHUYECKUM CTPOCHHEM H Xa-
PaKTEPOM PasBHTHA.

B npenenax CTpyKTYpHBIX 3JIEMEHTOB IIEPBOIO HOPSIIKA IO OCOOEHHOCTSAM I'€0JIOTMUECKOr0 CTPOCHUS U
Pa3BUTHUS BBIACISIOTCS CTPYKTYPBI BTOPOTO MOpPs/IKA: HA MATEPUKAX - TUIATQOPMEHHBIE W [C€OCHHKIMHAIb-
HBbIE 00JIACTH, HA OKEAaHMYECKOH Kope - TIaTQOopMBl U CPEAHMHHO-OKeaHUYeCKhe XpeOThl. B cBorO ouepens
3THU CTPYKTYPBl MOTYT OBITh pa3lefeHbl 0 0COOEHHOCTAM CTPOEHUSI Ha 0ojiee MEJIKHE CTPYKTYpHBIE 3Jie-
MEHTBI: TJI00aNbHBIE, PETHOHATILHEIE U JIOKAJIbHBIC.

[Tnardopmer (dp. "mrar" - miockuid, "dopm" - hopma) - 3T0 OOIIHPHBIE TEKTOHHYECKH YCTOWYUBBIE 00-
nacti. OHH XapaKTepU3YIOTCS CPETHUMHU U YCTOWUMBBIMU 3HAUYEHUSIMH MOIITHOCTH 3€MHOI KOpPBI; TOPU30H-
TaJGHBIM WJIM TIOYTH TOPU3OHTANBHBIM 3aJIeTaHHEM OCaJIOUHBIX MTOPOJI; pABHUHHBIM penbedom. [Tnardhopmbl
UMEIOT JBYXbAPYCHOE CTPOEHHE M COCTOST U3 0oJiee JPEeBHEr0 KPUCTAJUTMIECKOro (PyHIaMEeHTa U MePEeKPhI-
BAIOIIETO €ro OCaJ0YHOr0 Yexia, pecnyonuka bemapych pacnonoxkeHa B mpezaenax 3amajHoil yactu Bo-
crouno-EBponeiickoii (Pyeckoit} miatdopmel. O6nactu maardopM ¢ IByXbSIPYCHBIM CTPOCHHUEM Ha3bIBAIOT
IUIUTaMHU.

Bbixonsl ¢yHmaMeHTa Ha JHEBHYIO IMOBEPXHOCTh HasbiBarOT mmramu. Ha Bocrouno-EBpomeiickoit
wiatdopme BeiaenstoTces bantuiickuii 1 YKpanHCKUI MINUTHL.

I'eocunknuHamsiMu (rped. "reo" - 3emuis, "cuH" - BMecTe, "KIIMH" -HaKJIOH) Ha3bIBAlOTCS JTMHEWHO BBITS-
HYTbIE TEKTOHUYECKUE MOJBUKHBIE 30HBI. OHU XapaKTepU3yOTCs 3HAUUTENbHOU 10 70-80 KM MOILHOCTBIO
3eMHOI KOPBL U €€ PEe3KUMHU KOJICOaHUSIMH; HApYLICHHBIM CKJIAA4aTO-pa3pbIBHBIM 3aJleTaHUEM TOPHBIX IO-
PO ¥ TOpHBIM penbedom. [IpruMepoM reoCHHKIIMHANEH CITyKaT TaKhe TOPHO-CKIIQI4aTble COOPYKEHUS, KaK
VYpaun, Kaskas u 1.

1.4.2. Xumudeckuii cocTaB 3eMHOI KOPBI
Ha ornasnenue

3eMHas kopa oOpa3oBaHa Pa3IMYHBIMHU IO COCTAaBY M MPOUCXOXIEHHIO TOPHBIMU mopojamH. Jlrobas
TOpHasl IOPO/a MPEACTAaBISIET CO00N €CTECTBEHHYIO aCCOLMAIIMI0 MUHEpaoB. MUHEpalbl B CBOIO OYepelb
SIBJISIFOTCSL XUMUYECKUMHM JIEMEHTAMH WM UX IPUPOAHBIMUA COCIMHEHUSIMU. BenecTBo 3eMHOI KOpBI B 110-
psIKE YCIOKHEHHsI CTETIEHH ero OpraHu3anuy oOpa3yeT TAaKOH MociIeqoBaTeNbHBIN PsA: XUMUUECKUH dIie-
MEHT-MHHEPAI-TOpHAas MOpoia-KoMIuieKe ((hopMarirsi) TOPHBIX TOPO/I.
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M3y4ueHrneM XUMHYECKOTO MOCTaBa 3¢eMHON KOPBI, 3aKOHOMEPHOCTEH €ro M3MEHEHHS B IPOCTPAHCTBE U
BPEMEHH 3aHIMAETCS TEOXUMHUS. Y CTAaHOBJIEHO, YTO B 3¢MHOM KOpE MPHUCYTCTBYET 93 XMMHUECKUX JIeMEHTa
(B xocMoce -97). BoNbIIMHCTBO U3 HUX SIBJISIOTCS CJIOKHBIMH, T.€. MPEACTABICHBI CMEChIO Pa3JIMYHBIX HU30-
TonoB, [IpobmeMa pacmpoCTpaHEHHOCTH XHMHUYECKHX JJIEMEHTOB B 36MHOW KOpE MPHHAUICKUT K UHCITY
BXHEHUIIIUX MPOOJIEM IeOXUMHHM M UMEET OIPOMHOE MPAKTHUYSCKOE 3HAYCHUE, TIOCKOJIBKY CpPEIHEEe COJep-
’)KaHHE XMMUYECKOTO 3JIEMEHTa B TEXHUYECKU NOCTYMHBIX YAaCTSIX 3€MJIM OTHOCHUTCS K YHCITY BaKHEHIIMX
(haKkTOpOB, OMPENENAIONUX ero NeHHOCTh. [loncku, mo0bua B BUAE PyIbl U W3BICYCHHE MAIOPaCIpoCcTpa-
HEHHOTO JJIEMEHTA, KaK MPaBUJIO, OOXOAATCS 3HAYUTENIBHO JTOPOKE, YeM OoJiee paclpOCTPAHCHHOTO 3Je-
MeHTa. PacueT cpeHero XMMUYIECKOTO COCTaBa 3€MHOM KOPHI CBSI3BIBAIOT C MMEHEM aMEPHUKaHCKOI'O HCCIIe-
nosarenst @ Knapka. Micxons U3 mpeanoioxkeHus, 4YTo 3eMHas Kopa JI0 mIyOuHbl 5 kM Ha 95% cocrout u3
MarMaTH4eCKuX MOpoAd, Ha 5%- U3 0CcaJ0uHBIX MOPOJ, OH BBIYUCIUI CpeaHUE coaepx aHus 50 riaBHEHIIMX
XUMHYECKHAX DIIEMEHTOB. V3ydeHneM pacrnpoCTpaHEeHHOCTH XUMHYECKHUX 3JIEMEHTOB B 36MHOW KOpe 3aHU-
MaJuch MHOTHE ydyeHble. HanbOosiee 000CHOBAaHHBIMH M UCHOJIb3yEMBIMH SIBISIOTCS JAHHBIC, MONyYCHHBIC
A.Il.Bunorpanosem u P.Tefinmopom. Cpemune comepskanusi OTACIBHBIX JJIEMEHTOB B 36MHOW KOpe Ha3bIBa-
I0TCS KIIapKamu. PasnngaroT ximapku BecoBbIe (MaccOBBIE), aTOMHBIE M 0OBbeMHBIE. BecoBbIe KIIapKu - 3TO
CpEIHHE MACCOBBIC COJIEPIKAHUS DJIEMEHTOB, BRIPAXXCHHBIC B MPOIICHTAX MM B IPaMMax Ha TpaMM IOPOJIEIL.
ATOMHBIE KIITAPKH BBIPAKAIOT MPOIEHTHBIE KOJIMYECTBa YHCIa aTOMOB 31eMeHTOB. OOBbEeMHBICKIAPKH MOKa-
3BIBAIOT, KAKOW 00BEM B MPOIICHTaX 3aHMMaeT naHHbId 3memeHT. [lo A.Il.BunorpamoBy, B 3eMHOH KOpe
HanboJIee PacpOCTPaHEeHbI CIACAYIOIINE XUMHUYecKue sneMenTsl (%); 47,2 - O; 27,6 - Si; 8,3- Al; 5,1- Fe;
3,6- Ca; 2,64- Na; 2,6- K; 2,1- Mg; 0,6- Ti; 0,15- H; 0,1- C. Takum 06pa3om, u3 93 XMMHUUECKHUX JIEMEHTOB,
YCTaHOBJICHHBIX B 3éMHOM Kope, Ha 11 anemenToB npuxoautcsa 99,99% maccel, a Ha ocTajbHbIe 82 3eMeHTa
- 0,01%.

PacnipocTpaHeHHOCTh XUMHUYECKHX AJIEMEHTOB B 3¢MHOM KOpPEe KpaliHe HepaBHOMEPHA U XapaKTEPHU3yeT-
cs OOJIBIIMMH KOHTpacTaMu. Kiapku OTIENbHBIX 3JIEMEHTOB U3MEHSIOTCS OT JACCATKOB MPOIeHTOB 10 10 %
u Hwke. Clemyer OTMETUTh, YTO MOHATHE "PACHPOCTPAHEHHOCTh XUMHYECKUX DIIEMEHTOB' 4acTO HE COOT-
BETCTBYET MPEJICTABICHUAM 00 MX OOBIYHOCTH M peakocTn. Hampumep, Takue oObIYHBIC 31I€MEHTHI, Kak CH,
Zn, Pb, uMeroT Ki1apku, BO MHOTO pa3 MEHBIINeE, 4eM cuuTaromuecs peakumu Zr, V, V. llpununHoit Takoro
HECOOTBETCTBHS SBJISCTCS pa3jiMyuHasi CMOCOOHOCTh XUMHUYECKHX 3JICMEHTOB K 00pa30BaHUIO 3HAUYMUTEIIbHBIX
KOHIICHTpAI[Mi B 3¢MHOM Kope. DTa CIOCOOHOCTh OMPEALSIIICTC UX XUMHUECKUMHU CBONUCTBAMM, 3aBUCSIIIH-
MH OT CTPYKTYPHl BHEUTHHX 3JEKTPOHHBIX O0OJOYEK aTOMOB, a TaKK€ TEPMOAMHAMUYECKUMHU YCIOBHIMHU
36MHOU KOPBI.

CymiecTByeT IeNblii psa TeOXHUMUYECKNX Kiaccupukanuii snemMeHToB. |.BammHrToH pasgenun Bce
AJIEMEHTHI TEPUOANYECKON CHCTEMBI TOPU30HTAIBLHON JIOMAaHOW JIMHUEHW TaK, YTO YacTh W3 HUX OKa3allaCh
BBIIIIE, & YaCTh - HIDKE 3TOW JIMHUU. DIIEMEHTHI BEpXHEH yacTy TabIMIlbl OBIIM Ha3BaHBI METPOTreHHBIMH (S,
O, Ca, K, Na, Mg; Al). Onu ciaratoT OCHOBHYIO MaccCy 3¢MHOHM KOPBI - MacCHBBI TOPHBIX MTOPOJ U MECTO-
POXKICHUS HEMETAJIMYECKUX TI0JIC3HBIX UCKOMAEMBbIX. DJIEMEHTBI, HAXOSIINECS B HUKHEH YacTH TaOJIUIIbI,
OBLJIO TIPETOKECHO HAa3BaTh METAIUIOTEHHBIMU. DTH DJIIEMEHTHI COJIEPKATCs B 3¢MHOM KOpe B KpaifHe OrpaHu-
YEHHBIX KOJMMYECTBAX U CJIAraloT TIaBHBIM 00pa3omM pyaHbie MecTtopoxaenus (Cu, Pb, Zn, Mo u np.). Yactp
3JIEMEHTOB,. pacrojaralouxcsl Ha rpaHuIie no jJoMaHou jguauu (Fe, M u ap.), urparoT B npupoje IBOi-
CTBEHHYIO POJIb: C OJTHOI CTOPOHBI, OHM YYaCTBYIOT B 00pa30BaHUN MHHEPAJIOB, BXOSIINX B COCTaB TOPHBIX
MOPOJI, KaK METPOTeHHBIC DIIEMEHTHI, C JPYTOU - NAl0T TUIMWYHBIC COSAMHECHUS TSDKETBIX METAJIOB KaK Me-
TaJUIOTEHHBIC DJIEMECHTHI.

CpaBHeHHUE COIEPKAHUN XUMHUECKUX 3JIeMeHTOB (B %) B 3emuie B 1enom (28,56- 0; 14.47- Si; 1.22-
Al; 37,04- Fe; 11,03- Mr; 1,38- Ca; 0,15 K; 0,52 Na) ¢ cogepxaHueM WX B 3¢MHOM KOpE TO3BOJISIET 3aKITIO-
YUTh, YTO TOCIIECTHSS M0 CPABHEHUIO C BHYTPEHHUMH TeocdepaMu pe3ko o0orarieHa TaKUMA XUMHUIECKUMU
snemenTtam, kak 0, Si, Al, K, Na, Ca, u obennena Fe u Mg (a Taxke tsoxensivu metamiamu Ni, Cr, Co).

XHUMHYECKHI COCTaB 3eMHOW KOpPbI U3MEHSETCS B TEUCHHE BCETO IeOJIOTHIECKOro BpeMeHH. CoriacHo
pacueram B.J. BepHazackoro 3a cueT sIEpHBIX MPEBPALCHUN €KETOHO OOHOBIISIET CBOM XUMHUYECKHN CO-
cras 10° - 10 ¢ BeIIeCTBA 3eMHOM KOPHI. [[pog0omKaroTCst MPOIeCcChl MUTPAIINA XUMHIECKUX JIEMEHTOB U3
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oJTHOM Teocdepsl B JIpyryro. [IpoucXoasaT W3MEHEHUS U 32 CYET MOCTYIICHHS METEOPUTHOTO BEIIESCTBA B
BUJIE METEOPUTOB U KOCMHYECKOH IBLITH.

1.5. MunepaJbl

1.5.1. O0mas xapakrepucTuka MUHEPaJIOB
Ha ornasiienune

B nacrosiee BpeMs JOMUHUPYET MPEACTaBIEHHUE, YTO ISl 36MHOM KOPBI (yHIAMEHTAIbHBIM SIBJISETCS
MHUHEpaJIbHbII YPOBEHb CTPYKTYPHOH OpraHu3aluy BeliecTBa. MuHepanbl B HepapXUK HPUPOAHBIX 00BEK-
TOB 3aHMMAIOT KJIIOYEBOE MECTO MEXIY aTOMHBIM YPOBHEM, MPEICTABUTENN KOTOPOTO B BHJE OTACITBHBIX
3JIEMEHTOB BXOIAT B MUHEPAJbl, 1 YPOBHEM T'OPHBIX IIOPOJ, JJIEMEHTaMH KOTOPOT'O BBICTYAIOT CAMU MHHE-
paJibl.

[Tog MUHEpaTOM MOHUMAETCsl KPUCTAIUTMYECKAsi COCTaBHAs YaCTh TOPHBIX IOPOA, PYX U APYTUX arpera-
TOB NMPHPOJHOIO HEOPraHWYECKOr0 MHpa, KOTopas oOpa3oBayiach B pe3ysipTare (hPU3UKO-XMMHUYECKHX IPO-
[IECCOB, MMPOTEKAIOUINX B 3eMHOW KOpE U B MPHJIETAIOMINX K HEH 000JI0YKax.

Musnepainbl B 3eMHON KOpEe HaXOIATCS B BUAE WHANBUAOB, KOTOPBIE IIPEACTABIISIOT COO0H (HU3HMUECKH U
XMUMHUYECKH WHAWBUAYATU3UPOBAHHBIC KpUCTAIBl WM 3epHa. COBOKYIMHOCTh MWUHEPAIBHBIX WHIUBHIIOB
OJIMHAKOBOW NpUpOAbl (OIM3KHX MO CBOEH KOHCTUTYIIMH) HA3bIBAETCS MUHEPAIBHBIM BHIOM. YMCIIO MHU-
HEepaIbHBIX UHIMBUAOB B JTUTOC(Epe HE MOAAACTCA UCUUCICHUIO, KOJIMYECTBO K€ MUHEPAJIbHBIX BHIIOB CO-
cTaBisieT Becero okoso 3000.

Bces 3emHas kopa, Bce TOpHBIE IOPOABI M1 MECTOPOXKICHHUS MTOJIC3HBIX MCKOMAEMBIX COCTOSAT U3 MUHEpa-
70B. MuHepaiibl — IPUPOIHBIE XUMUYECKUE COSTMHEHHUS NI CaMOPOJHBIC JIEMEHTHI, BOSHUKAIOIINE B Pe-
3yIbTaTe PasHOOOpa3HbIX (HU3NKO-XHMUYECKUX U TEPMOAMHAMHUYECKHX TPOLIECCOB, MPOUCXOSAIINX B 3€M-
HOH KOpE M Ha ee MOBEPXHOCTH. MHUHepasbl BCTpeYaroTcs B TBEPAOM (KBapll, MOJIEBOM IINAT, MarHETHT),
KHUIKOM (HeTh, pTYTh, BOJA) U Ta3000pa3HOM (TOPIOYHE T'a3bl, YIIIEKUCIIBIN Ta3, CEPOBOIOPO) COCTOSHUSIX.

K MuHepanaM OTHOCAT Takke MPUPOJHbIE XUMHUECKH U CTPYKTYPHO OIHOPOIHbIE OOpa30BaHuUsl, SIBIIS-
IOLIMECS] COCTABHBIMM YacTAMHU JAPYTUX KOCMHUYECKHX Tell — JIyHbl, IIIaHeT, METeOpuTOB. Tak, MOXKHO TOBO-
PUTh O MUHEPAILHOM COCTaBE JYHHBIX TOPHBIX TIOPOJI, MUHEPAJIHHOM COCTaBE KAMEHHBIX METEOPHUTOB H T.II.
IIpy 3TOM HMHTEPECHO OTMETHUTh, YTO HEKOTOpPhIE MHHEpAJbI, N3BECTHbIE B METEOPHUTAX, HE MU3BECTHHI Ha
3emiie (HanpuMmep, CyabGua Kaabisa — onparamut CaS wiu ocdu xenneza, HUKENS U KoOajibTa — MIPei-
oep3ur (Fe, Ni, Co) 3 P).

TBepable MUHEPasb! B OOJIBIIMHCTBE CIIY4aEB SIBISIIOTCS KPUCTAUIMYECKUMH BEILIECTBAMH, MMEIOLIMMHU
¢dopmy Oosee WM MeHEE BBIpRKEHHBIX MHOTOIDAaHHHMKOB, 3€PEeH WJIM CIUIOIIHBIX Macc. Kpucrammmueckue
CTPYKTYPBI OY€Hb Pa3HOOOpa3HBI U BHIPAKACTCA 3TO MHOr00oOpasue BO BHELIHEM OOJIMKE KPUCTAIIOB, MX
¢dopme. Kpome SBHO KpUCTAIITHMUECKIX BEIIECTB B 3MHOM KOpE HIMPOKO PaCTIPOCTPAaHEHBI CKPBITOKPUCTATI-
JMYECKUE, K YHCTY KOTOPHIX OTHOCSTCS KOJUIOWABL. [IpuMepoM WX SIBIISIOTCS: TUMOHHT, onan (B BUJE Te-
Jieid); Jkene3ucTbie Boabl (B BUIE 30iei). Pexxe BcTpeuaroTcs amopdHble MUHEpaJbl, oOpasyromue decdop-
MeHHBIe Macchl. AMOp(dHBIE (CTEKI000pa3HbIe) BEIIECTBA IOJJOOHBI XKUIKOCTSM HIIH paciljiaBaM.

O06pa3oBaHne KPUCTAJUIOB MPOMCXOIUT NP MEPEXOAE BELIECTBA U3 JIIOOOr0 arperaTHoro COCTOSIHUS B
TBEpHOE. IIpn 3TOM YacTUIBI MOTYT OKa3aTbCSd OTHOCHTENBHO JAPYT Apyra B OECHOpsIOYHOM IOJIOKEHUU
WA MOXKET BO3HUKHYTh 3aKOHOMEPHOCTh UX pacroyiokeHus. B mepBom ciryuae oOpasyercs amopdHoe Be-
IIECTBO, & BO BTOPOM KPHUCTAJUIMYECKOE.

Kpucraniasl MoryT 06pa3oBbIBaThCs IIPU MIEPEX01ax BELIECTBA U3 Ia3000pa3HOr0 COCTOSHUS B TBEPIIOE,
13 KUAKOTO B TBEPAOE, U3 TBEPAOTO B TBEpA0oE. OOpazoBaHNe KPUCTAIIIOB CEPHI, HAIIATHIPSI, OOPHON KHCIO-
TBHI M Ip. IPOUCXOAMT MPU OXJIAXKACHUH ra3oB B KpaTrepax BYJIKaHOB U dymaposax. OCOOEHHO IIMPOKO pac-
IIPOCTPAHEHO B IIPUPOJIE U TEXHUKE 00pa30BaHUE KPUCTAUIOB IIPH NIEPEXO/E BEIIECTBA U3 KUIKOIO COCTOS-
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HUS B TBEpHOE. 37ech pasdnuyaercs JBa crocobda o0pa3oBaHMs KPUCTAJUIOB: W3 paciliaBa U W3 pacTBopa.
[Ipumepom mepBOTo SBISAETCS KPUCTAIUIH3AIMS MarMbl.

MarMma -3T0 OTHEHHO-KMJIKUI CHJIMKATHBIA pacIuiaB, COACPKALIUN pa3IUuHble XUMUUYECKHE COCAUHE-
HUS, B TOM YHCJIE ¥ Ta3bl. [Ipu MeyieHHOM OCTBIBAHUM MarMbl 00pa3yeTcss MHOKECTBO IIEHTPOB KPUCTAILTH-
3amud, KPUCTAIUTBI PacTyT, MeIIas IpyT IPyTy, U B pe3yabTare 00pa3yeTcs KpucTaILIHIecKas 3epHICTas 11o-
pona.

[TpumepoM 00pa3oBaHUS KPUCTAUIOB U3 PACTBOPOB CIYXKHUT BBINMAJCHUE PA3IUYHBIX COJICH B OCAJIOK.
IIpu mepexome U3 0HOTO TBEPOTO COCTOSHUS B IPYTroe TBEPAOE CIEAYET OTMETUTH JIBa CIydasl.

B mepBoM kpucTamiiel MOTYT 00pa30BBIBATECS M3 aMOpGHOro BemecTBa. Tak, ¢ Te4eHneM BpeMEeHH 3a-
KPUCTAJUTU30BBIBAIOTCS CTEKIIA U COJIEpKAIINE CTEKIIA ByIKAHUYECKUE TTOPOIBI.

Hpyroii ciyuaii - nepekpucTauIM3aIKs: CTPYKTypa OJJHUX BEIICCTB Pa3pylIaeTcs, U 00pa3yroTcs HOBBIC
KPHCTAJUTBI ¢ MHOM CTPYKTypoil. Bce MeTamopdudeckre mOpoIbl SIBISIOTCS B TOW WIJIM WHOM CTEIIEHH Iepe-
KPUCTAJUTM30BaHHBIMU. Harmprumep, 1o BIUSHUEM TEMIEPaTyphl, NAaBICHHUS U JPYTUX (PaKTOPOB M3BECTHSIK
MEePEXOIUT B MpaMop. SBieHNE MepEeKPUCTATIA3AINY IIUPOKO PACIIPOCTPAHEHO B IIPUPOJIE.

1.5.2. Kpucraanorpagpuyeckue cBoiicTBa MUHEPAJIOB
Ha ornasiienune

XapakTepHbIM CBOWCTBOM OOJBIIMHCTBA KPUCTAIUIMYECKUX MUHEPANIOB SBISIETCS CBOWCTBO CaMoorpa-
HEHHUS NIPH UX POCTE, T.€. CIOCOOHOCTh 00Pa30BBIBaTh KpUCTaJUIbl. M3ydeHnemM kpucrammdeckoil hopmsl 1
CTPYKTYp MHUHEPAJIOB 3aHUMAaeTCsl kpuctayuiorpadus. OmbIT OKa3bIBACT, UTO €CJIM MOMECTUTH 00JIOMOK HITH
IUTACTUHKY U3 KpHCTajla B PAaCTBOP HJIM PACIUIaB TOIO K€ BEIIECTBA U JaThb UM BO3MOXHOCTH CBOOOIHO
pacTtu, TO OISATh BBIPAcTET KPUCTAILT B OpME MPABUIIBHOIO, CHMMETPUYHOTO MHOTOTpaHHuKa. [lockonbky B
CTPYKTYPEC KpUCTaJlJIa B pa3HbIX HAIIPABJICHUAX Pa3JIMUYHBI PACCTOAHUA W CWIbI CBA3U MCKIAY YaCTHULlaMU,
OOJBIIMHCTBO CBOWCTB KPUCTAJUIA aHU30TPONHO. AHU30TPOIIUS KPUCTAJUIOB MPOSBISIETCS] B pa3nuiyuu u-
3MYECKUX CBOWCTB KPHUCTAUIOB B pa3HBIX HampaBieHHWsX. Hampumep, cirona Jerko pacuiervisiercs Ha ma-
pajieIbHbIE JTUCTOYKH, HO TOJBKO BAOJb IJIOCKOCTEN ¢ ONHON ONpENEICHHON OpUEHTAaUUEH, a BAOIb ApY-
TUX IJIOCKOCTEH paclienuTh ee He yaaeTcs,

AHU30TPOIHOH SIBJIAETCS M CKOPOCTh pOCTa KpucTayuia. Eciin ObI CKOpOCTh pocTa ObLiIa M30TPOITHOM,
KpHCTal1 BeIpacTal Obl B popme mapa. lIMeHHo BciaeaCcTBHE TOrO, YTO CKOPOCTH POCTa KpUCTaNa pas3ind-
HbI B pa3HbIX HAIIPABJICHUAX W 3THU PA3JIMYNA CUMMCTPUYHBI B ITPOCTPAHCTBE, KPUCTAJLJI BBIPACTACT B (bopMe
CUMMETPUYHBIX TMPAaBHJIBHBIX MHOTOTPAaHHHWKOB. BHemrHsisi gopma KpucTamia oTpa)kaeT aHW30TPOIHIO U
CUMMETPHIO €ro ckopocteil pocta. Korma kpucTamn pacTeT, 4aCTHLBI BBICTPAMBAIOTCA B 3aKOHOMEPHBIE U
CUMMETPHUYHBIE PAIbI, CETKH, PEIIETKH.

I'paHy KpHCTAUIMYECKUX MHOTOTPAHHMKOB COOTBETCTBYIOT IIJIOCKOCTSIM, COCTABJICHHBIM M3 MaTepH-
aJIbHBIX YaCTHII, pe6pa KpucTajljyia — JIMHUAM IIEPECCUCHUSA OTUX HHOCKOCTeﬁ, T. €. pgaaM MaTC€pruaJIbHBIX
yactull. LleHTpsI Macc 9acTuil MOTYT 00pa30oBaTh TUIOCKHE CETKH M Psibl pemieTku. OUeBHIIHO, JII000H psj B
CTPYKTYpE COOTBETCTBYET BO3MOXKHOMY peOpy KpucTamia, a Jito0as IIIOCKOCTh — BO3MOXKHOW T'PaHU KpH-
ctaya. Kpucramn pacTeT Tak, YTO YacCTHIIBI BELIECTBA U3 OKPYXKAIOIIEH Cpebl OTJIaratoTcsl Ha €ro TpaHsX.
I'panu HapacTaroT mapasieibto cebe (puc.1.7.).

B kpucraminueckoM MHOTOIpaHHUKE CHMMETPHUYHBIE CTPYKTYPBI PEIIETOK SIBISIOTCA €CTECTBEHHBIMU
TPEXMEPHBIMHU AU(PPAKIIMOHHBIMU PELISTKAMU JJIi PEHTTeHOBCKUX Jiyued. CTPYKTypy KPUCTAIIOB HCCIIe-
IYIOT IO AU PaKUUU PEHTTC€HOBCKUX JIyyel, An(PaKUUHU 3JIeKTPOHOB, HEUTPOHOB, C TOMOIBIO 3JIEKTPOHHO-
T'O MUKPOCKOIIa, MOHHOT'O IIPOCKTOPa U APYIr'uMH METOJaMHU.
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Puc. 1.7. Cxema napajuieIbHOTO HapacTaHHs TpaHei KpucTajia
(cTpenmkamu H300pakeHBI HOPMAJIH K TPaHsIM)
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Onemenmeol OcpaHUuU4eHUs Kpucmaiilos

Kaxxmomy MuHEpay mprcyia cBosi KpUCTATNYecKas popma, 3aBUCSIIAs OT THITA CBSI3EH PEemIeTKH, XUMHYe-
CKOT'0 COCTaBa M ycioBui ero gopmupoBanusi. C TOUKHM 3pCHUSI TEOMETPUUECKON KPUCTAIIIOTpadUH, KPUCTAILT
npeacTaBisieT co00H MHOTrorpaHHUK. UTOOBI oxapakTepu30BaTh (HOpPMY KPHCTAJUIOB, MONB3YIOTCS MOHATHEM
SIIEMEHTOB  OrpaHWYeHus. BHemHsAs  ¢opma KpUCTAJUIOB cllaraeTcss W3  TpeX JJIEMEHTOB — OrpaHHue-
HUS: TpaHel (TutockocTeit), pedep (TMHMYM TiepecedeHns rpaHeil) U TpaHHbIX yriaoB. GopMbI rpaHeH, THITEI pedep
U YTJIOB IPEACTaBIAIOT OOJBIIOE pa3HOOOpas3ue.

B xpuctamnorpaduu npuHITE TEPMHUHBL, B OCHOBY KOTOPBIX MOJI0KEHBI rpedeckue KopHu. B tabmn.1.1. npu-
BOJISATCS TJIABHEHIINE U3 HUX.

Tabmuma 1.1.
Kpucrannorpaguueckie TepMUHBI
Moso — o11HO, OIUH Honeka — nBeHaanaTh
Ju — nBa, OBaXKabI CHH — CXOOHBIN
Tpu — Tpu, TPUKIBI Knuns — HakI10H, HAKJIOHHO
Terpa — yeTbIpe, YETHIPEK IbI [Tonu — MHOTO
IIenra — naTh CkaJieHa — KpUBOW, HEPOBHBII
I'exca — mectp Dnpa — rpaHb
OkTta — BOoceMb l'onuna — yron
Jleka — mecsTh [MuHakoc — mocka, TabiHIa

Hanpumep: nenraroHTputeTpa’ap - Gurypa, cocTosllas U3 IBCHAALUATH MATHYTOJIbHBIX I'paHel (Tputerpa -
34 = 12, neHTa - NATh, TOH - yroJl, JIp - IPaHb); JUTeKCaroHalbHas OunmupaMuma - GuUrypa, CocTosiias u3 IByx
MUPaMUJ, COEMHEHHBIX OCHOBaHUSIMM, KaXKIast UX KOTOPBIX UMEET IO JBEHAAATh TPEYTrONbHbIX IpaHeil. B mo-
MEPEYHOM CeueHHUH (Urypa nMeeT ABEHAALATHYTOJIbHHUK.

I'pann COOTBETCTBYIOT IUIOCKMM CETKaM MPOCTPAHCTBEHHOW perieTkd. Hambonee XapaKTepHBIMU THIIAMH
TpaHeil SIBISIFOTCS: TPUTOH - pABHOCTOPOHHUN TPEYTONBHUK; JAeNbTa - pAaBHOOEIPEHHBIH TPEYroIbHUK; CKaJIeHa -
HEPaBHOCTOPOHHHMH TPEYroJbHMK; TETPAroH - KBaJApar; NMPU3MaTHUECKasl IPaHb - NPAMOYTOJIHHUK; poMOonn -
KOCOYTOJIbHBIH HEPaBHOCTOPOHHHUI NapaiiesorpaMm; poMO; KIMHOTpaM - TpareLuou], He UMEIOLINA mapa-
JIENBbHBIX CTOPOH; TIEHTArOH - MATHYTOJIBHHUK; T€KCArOH - HIECTUYTOJIbHHUK.

Pebpa o0pa3yrorcs Ha nepecedeHny ABYX IPaHe U OTBEYAIOT PsiiaM NMPOCTPAHCTBEHHOM pemeTku. [ panHble
yriabl (BEpPIINHBI) PAcIIOIAraloTCsl Ha epeceueHN HECKOJIbKUX IpaHei (Tpex u 6onee). KonmnvecTBo 3meMeHTOB
OTpaHUuEHHS CBSI3aHO MEXIY cO00H mpocTtoii 3aBucumocthio: [ + B =P + 2, rae I' - uncno rpaneii, B - uncno
BepmuH, P — uncio pebep. Bo3sMem, Hanpumep, Ky0; B HeM umeercs 6 rpaHeid, 8 BepmuH u 12 pebep. [lo-
nydaeM: 6 + 8 =12+ 2.

Jy1g Bcex KpUCTaJIOB OJJHOTO M TOTO e BEIEeCTBA YIJIbI MEKIY COOTBETCTBYIOUIMMHY IPAHSIMH OJMHAKOBBI U
MOCTOSTHHBL. DTOT 3aKOH MOCTOSHCTBA IPAHHBIX YTJIOB Ja€T BO3MOXKHOCTh OIPENENSITh MUHEPANbl 1aXKe B MeJ-
KHX 00JIOMKaX KPHUCTAJUIOB M MO3BOJISIET BBIBECTH AJISI KAXKAOTO €CTECTBEHHOIO0 KpHCTAJLIa HUACAbHYIO (OpMY,
KOTOpasi XapakTepHU3yeT CBOMCTBEHHBIM JaHHOMY KPUCTAJUTy TUN CUMMETpuu. CHMMETpUs SBISAETCS Ba)KHEH-
UM U crielupUIecKuM CBOHCTBOM, OTPayKAIOIIUM 3aKOHOMEPHOCTh BHYTPEHHETO CTpOeHHs Kpuctamios. [lo-
9TOMY OCHOBHBIM METOJIOM KpHCTaJUIorpaduu sBISETCS YCTaHOBJICHHE CUMMETPUH SIBIICHUH, CBONCTB, CTPYK-
TYpHI ¥ BHEIIHEH (OpMBI KpHCTAILIOB.

Kpucmannoepaguueckue ocu u snemenmul
cuMMempuu KpUCmaiios

[lonsiTe cMMMeTpUM BKIIOYaeT B ceOs COCTaBHBIE YacTH — 3JEMEHThl cuMMeTpuu. CioJja OTHOCATCS OCh
CUMMETPHUH, UHBEPCHOHHASI OCh, IUIOCKOCTh CUMMETPHUH, LEHTP CUMMETPHH, WIH LIEHTP HHBEPCHUHU.

BoobOpaxaemast mpsiMasi TMHUS, IPH IOBOPOTE BOKPYT KOTOPOI Ha OJIMH M TOT K€ YroJl BCe YacTH KpHCTallIa
CUMMETPUYHO IOBTOPSIIOTCA Npa3 u (urypa coBmemaercs cama ¢ co00il B MPOCTPAaHCTBE, HA3bIBAETCSI OCBIO
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cuMMeTpuH (0003HavYaeTcst OykBoit L). Y kprcTajioB MpH BpaleHUH BOKPYT OCH CHMMETPHUH Ha MOJIHBINA 000pOT
OJIMHAKOBBIC IEMEHTHI OrpaHUYeHus (TpaHu, pedpa, YIIIbI) MOTYT MOBTOPSITECS TOJIBKO 2, 3, 4, 6 pa3. Hucio n,
TTOKa3bIBAIOITEe CKOIBKO pa3 MpHU MOoBOpoTe Ha 360° BOKPYr OCH CHMMETPHUU YacTH KpPHUCTaIa MOTYT COBMeE-
MIATHCS C WX UCXOJHBIM TIOJIOKEHHEM, Ha3bIBACTCS MOPSIIKOM OCH CUMMETpPHH W 0003Hauyaercst mudpoi (cra-
BUTCSl BHU3Y cripaBa ot L, puc. 1). COOTBETCTBEHHO 3TOMY OCH OYAYT Ha3bIBaThCS OCSIMH CUMMETPHH BTOPOTO,
TPETHETO, YETBEPTOTO U MIECTOTO MOPSIIKOB, M 00o3HauaThest L,, Ls, Ly u L. Tak, mpu BpameHuu BOKpPYT OcH
KpHUCTaIlIa, AMEIOIIETO BHJ] IPABUILHON IMIECTUTPAHHON MPU3MEI, IPH KaKIOM MOBOpOTe Ha 60° OymeT HabIro-
JaThCsl COBMEIICHUE €ro TpaHell, pedep W BEpIIMH C UX HAaYallbHBIM MoyIokeHueM. ClenoBaTenbHO, KPUCTAILT
MMEET OCh CHMMETPHH IIECTOro mopsinka. OCH CHMMETPUM TSATOTO W BBIIIE MIECTOTO MOPSAKA B CHITY 3aKOHO-
MEPHOCTH BHYTPEHHETO CTPOSHHS KPHUCTAJUIOB HEBO3MOXKHBI. OCh CHMMETPHUU TiepBOro mopsiika L; moka3swiBa-
€T, 4TO AJISl COBMEUICHUSI (PUTYpHI ¢ € HauyalbHBIM MOJIOKEHHEM HYXKHO CHENaTh MOBOPOT Ha 360°. D10 cooT-
BETCTBYET MOJIHOMY OTCYTCTBHIO CUMMETPHUH, TaK Kak JIFOOOH MpeaMeT mpu noBopote Ha 360° BOKpyT J1r000T0
peabHOTO HaNpaBlICHHS COBMECTHTCS ¢ caMUM co0oit. KoimuecTBo ocelt 0JJHOTO U TOTO e MOPSIKa yKa3bIBa-
ercs nepen OykBoit, Hanpumep, L6, 3L, u T.1. (puc. 1.8).

‘ é L’ 2

a [’ L"

——— e e e e
—————

a
/
|
I
i
/

»—L- .

Puc.1.8. MHOrorpaHHuKy ¢ OCIMH CHMMETPHH BTOPOTo (a), TpeTbero (0),
4eTBepTOoro (B) U MIeCTOro (T) HOPSAKOB

WuBepcuoHHO# ockio cummetpur (Li) Ha3biBaeTcs BooOpakaemasi mpsiMasi, Py MOBOPOTE BOKPYT KOTOPOit
Ha HEKOTOPBIA ONpeneEHHBIH yrol U OTPaKEHWH B IIEHTPAJIbHOW TOYKe (Uryphl (KaKk B IEHTPE CUMMETPHH)
¢durypa coBmeniaeTcst cama ¢ co00i, T.e. ”THBEPCHOHHASI OCh TPECTABIISIET COBMECTHOE JICHCTBHUE OCH CHMMET-
PHH U LIEHTPA CUMMETPHUH.

[TnockocTh CHMMETPUH — MBICIICHHO HPOBECHHAS TUIOCKOCTh, KOTOpasi ACIUT KPUCTAIUIBI Ha IBE 3ePKAIBLHO
paBHble yacTu (0003Hauaercsi OykBoii P, puc. 3). UacTh, Ha KOTOpBIE TNIOCKOCTh CHMMETPHH PacceKaeT MHOTO-
T'paHHUK, OTHOCATCS OJIHA K JIPYTOH, KaK IOpeIMET K CBOeMY M300paskeHUI0 B 3epKasie. Pa3Hble KpuCTaibl nMe-
10T Pa3JIYHOE KOJIMYECTBO IJIOCKOCTEH CUMMETPUH, KOTOpoe cTaBuTcs nepen Oyksoii P. HanGonbmee konmnye-
CTBO TAaKHX IUIOCKOCTEH Y MPUPOAHBIX KPUCTAIIIOB KyOnueckoi (opmbl — eBsaTh 9P. B kpuctasie cepsl Hacuu-
ThiBaeTcs 3P, a y rurica Tojabko OfiHa. B HEKOTOPBIX KpUCTaIaX MOXKET OBITh HECKOJBKO IIOCKOCTEH CUMMET-
pHH, a IPYrux BOOOIIE OTCYTCTBOBATD.

OTHOCHTENIFHO 3JIEMEHTOB OIPaHUUYCHHS INIOCKOCTh CUMMETPUH MOKET 3aHUMATh CIIEyIOIIee MOJI0KEHHUE:

® — IIPOXOJUTH Yepe3 pedpa;

e — JIe)KaTh MEPIEHINKYIISPHO K pedpaM B UX cepe/inHaXx;
® — [IPOXOJUTH Yepe3 IPaHb NEPIEHIUKYISIPHO K HEMH;

e —JIepeceKaTh IPaHHbBIE YITIbI B UX BEPIINHAX.

Puc. 1.9. [Tnockoctu cummerpuu (P)
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B xpucrannax BO3MOXKHBI CIIEYIOIINE KOIUYECTBA IIockocTel cummerpuu: 9P, 7P, 6P, 5P, 4P, 3P, 2P, P. u
OTCYTCTBHE IIOCKOCTH cummeTpuH (puc. 1.10.).
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Puc. 1.10.durypsl ¢ mII0CKOCTBIO CHMMETPUH U 0€3 Hee:
a— BCE TOYKH ¥ JIMHUH PUCYHKA OTPAXKAIOTCS B INIOCKOCTH P Kak B 3epkalie;
6 — mockocTh P He 001agaeT STUMH CBOMCTBAMH, OHA HE SIBIISCTCS
TUIOCKOCTHIO CHMMETPHH

MHorre KpHCTaJUTbl KpOME OCeHl M TIOCKOCTEeH MMEIOT LEHTP CHMMETPHH — OCOOYI0 TOYKY B IEHTPE KpH-
CTaJia, B KOTOPOH MepeceKaroTcs U JISNSATCS MOMOoJIaM JIHHUHN, COCTUHSIONNE OTUHAKOBBIC 3JIEMEHTHI OIpaHU-
YeHus1 KpucTaia (rpaiu, pedpa, yrisl). [leHTp cuMMeTpHUn WM WHBEpCUH obo3Havdaetcs 6ykBoi C(puc. 1.11).
OTHOCHTENTLHO 3TOTO IIEHTPa CHMMETPUYHBI BCE IPOTHBOIONIOKHBIE IPAHH, peOpa, BEpIIMHbI KpucTamia. [Ipak-
THYECKU NPUCYTCTBUE IICHTPAa CHMMETPUU OyJIET CKa3bIBAThCS B TOM, UTO KaX/10e peOpPO MHOTOTPaHHUKA UMEET
napajuienabHoe cebe pedpo, Kaxaas rpaHb — TaKyro ke MapajulebHyo cede 3epKalbHO-00paTHYI0 rpaHb. Eciu
’Ke B MHOTOTPaHHHKE MPUCYTCTBYIOT TPaHM, He UMEIOIHe cebe mapaiebHbIX, TO TAKOH MHOTOIPaHHUK He 00-
JafaeT MeHTpoM cumMmeTpud. HampuMep, B KpucTaiiax muHKUTa ZNO HET IEHTpa CHMMETPHU — UX OKOHYAHUS
UMEIOT pa3uuHyto orpaHky (puc. 1.12).

A

Puc. 1.11. llenTp cuMMeTpru KpHUCTaIa Puc. 1.12. Kpucramn upHknTa

CymiecTByeT psJl 3aKOHOMEPHOCTEH, COUeTaHHUS HJIEMEHTOB CUMMETPHH.

a) JIunusa nepecevyeHus AByX WM HECKOJIBKMX IIOCKOCTEH sIBiIsieTCsl ocbio cummerpud. [lopsiiok Takoi ocu
PaBeH YHCILy MIePECEKAIONXCs B Hel IIIOCKOCTEH.

0) L MOXKET IpUCYTCTBOBAThH B KPUCTAJIE TOJIBKO B €IMHCTBEHHOM YHCIIE.

B) Lg HE MOKET KOMOWHUPOBATHCS HU C L4, HU ¢ L3, HO MOXeT codetarbest ¢ L, mpudem Lg u L, momkHbI
OBITh NEPIEHANKYIISIPHBI; B TAKOM CIIydae MPUCYTCTBYET 6L,.

r) Ly MOXeT BCTpedaThCsl B €IMHCTBEHHOM YHCIIE WM B BHJIE TPEX B3aMMHO MEPICHINKYISIPHBIX OCEH.

1) L3 MoXeT BcTpedaThCsl B €TMHCTBEHHOM umcie win 4L;.

COBOKYIHOCTB BCEX 3JIEMEHTOB CUMMETPHUH, KOTOPBIMU 00J1a1aeT JaHHBIH KpUCTalll, Ha3biBaeTcs Cmenensio
cummempuu. Kpucrann, nmeromuii gopmy KyOa, o0nagaeT BBICOKOH CTENEHBIO CHMMETpUHM. B HeM mpucyT-
CTBYIOT TPH OCH CHMMETpPUH 4eTBepToro mopsiaka (3L,), mpoxozsimye yepe3 cepeinHbl TpaHeil Kyba, 4eTsipe
0CH CHMMETPHUH TPeThero nopsnaka (4L3), mpoxonsiiie yepe3 BepIIMHBI TPEXTPAHHBIX YIJIOB, M MIECTh OCEH BTO-
poro nopsiaka (6L,), mpoxonsmux yepes3 cepeauHsl pedep. B Touke mepeceueHus oceil cMMMETpUH paciiojiara-
etcs neHtp cummerpun kyoa (C). Kpome Toro, B kybe MOXHO IMPOBECTH AEBITH IIIOCKOCTEH cummerpun (9P).
[lepeueHs Bcex 371€MEHTOB CHMMETPUHN KpHCTAllIa, 3alIMCAHHBIN B BUAE WX CHMBOJIOB, Ha3bIBaeTCA KPUCTAILIO-
rpaduueckoii hopmynoit. Jna kyba gpopmyna umeer Bun: 3L4, 4L, 6L, 9P, C. B takux popmynax nmopsmok 3a-
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MUCH CIICAYIONIUI: CHaYaia IJIaBHBIE OCH, 3aTeM JIPYTrHe, ITOTOM IUIOCKOCTH U IEHTP cUMMeTpuu. Kpucramisl
OJTHOTO M TOTO €& MHHEpaJla He3aBUCHUMO OT WX OTPAHKH XapaKTePU3YIOTCS OJHON M TOH ke (hOopMYIIoi CUM-
MeTpur. Yucno Takux Gopmyn He OecrpelielIbHO, MOCKOIBKY 3JEMEHTHl CHMMETPHH B3aUMOCBSI3aHBI MEXIY
COO0OM.

I'eomeTpryeckuii BEIBOJI BCEX BO3MOXKHBIX COUCTAHHN DJIEMEHTOB CHMMETPUU B KpHCTa/IaX ObLI ClENaH
HemenkuM muHepanorom M. I'eccemrem B 1830 1. 1 purEOM A. B. I'amonuuem B 1867 1. MiMu mokaszaHo, 9To B
MIPUPOJIE MOXKET CYIIECTBOBATh TOJIBKO 32 cOYeTaHUs, WIH, KaK IPUHSATO TOBOPUTH, 32 Ki1acca (BHIA) CHMMET-
pun. Knacc (Bua) o0bequHsIET TPYIITYy KPUCTAIUIOB C OJIMHAKOBOW CTEIEHBI0 CUMMETpHH. KilacChl CUMMETpHH
00BEIMHEHBI B CEMb KPUCTAIIOTPAdHUISCKAX CUCTEM WIM CHHTOHHH (OT rpedeckoro "cuH" — cXOmaHO  "ToHMS"
— yron).CUHTOHHUY B TIOPSJIKE BO3PACTaHUS CTETICHH CHMMETPHYHOCTH PACIIONIaratoTCs B CICAYIOIIEM TOPSIKE:
TPUKJIMHHAS, MOHOKJIMHHAS, pOMOWYecKasi, TPUrOHaIbHasI, TETparoHaIbHas, TeKCaroHaabHasl, Kyouueckas. CuH-
TOHUH B CBOIO OUepe/Ib IPYNIUPYIOTCS B TPHU KATETOPUH; HHU3IIYI0, CPETHIOI, BBICIIYIO. TpPUKIMHHAS, MOHO-
KJIMHHAS ¥ pOMOMYECKasi CHHTOHMH Ha3bIBAIOTCS HU3IIMMH, IOTOMY YTO OHU HE UMCIOT OCEH CUMMETPHUU BBIIIIC
BrOporo mnopsiaka (L,). TpuroHanbHasi, TeTparoHajabHas U TeKCaroHaJbHAs CHHTOHUH Ha3bIBAIOTCS CPEAHHMU;
OHH MMEIOT OIHY OCh CHMMeTpHH Beiciero mopsiaka (Ls, Ly vmu Liy), Le (mmm Lig). KyOnuueckas CHHIOHUS HMeET
HECKOJIBKO Oceil ciMMeTpuH Bhictero mopsinka (Ls, Ly mnm Liy); oHa HasbiBaeTcst BbICIel CHHTOHKHEH. DopMy-
JIBI, XapaKTEPU3YIOIINE PA3INYHbIC BUIBI CAMMETPUY, THUIIBI CAHTOHUI M KaTerOPHH MPHBEICHBI B Tabi.1.2.

B ocHoBe yuenus o kpuctamuiorpadgudeckux Gopmax JSKHUT MOoHITHE «IIpocTas Gopmay. [Ipocroit hopmoit
Ha3BIBAIOT COBOKYITHOCTh TPaHEW, BRIBOASAIIUXCS APYT W3 JPyTa MPH MOMOIIHA 3JIEMEHTOB CHMMETPHU KPHUCTAJ-
na. Tak rpaHu rekcaroHaJIbHON MUPaMUABI IPECTABISIOT OJHY POCTYIO hopMy.

Tabmuna 1.2.
Kareropuu | Tun cuaronun | @opmyna B cumBomke bpase
Husmas TpuknuaHas L; C
MoHOKINHHAA P; L,; L,PC

PomGuueckas L,2P; 3L,; 3L,3PC

Cpenuss TpuronanbHast Ls; L3C; L33P; Ls3L,. L33L,3PC
Terparonanbhas | Ly; L4PC; L,AP; Ls4AL,; L44L,5PC;
Li,; Lis2L,2P

I'excaronanpHas L|5 = L3P; L|53L23P = L33L,4P; Lg;

Boicmas Ky6Ouueckas 41331y, 4133L,3PC;
3L44L36L,9PC

Bce onn MoryT ObITh BBIBEJIEHBI U3 OJTHOM MCXOJHON I'paHU IyTEM ee MOBOPOTOB BOKpyr 6L Ha 60, 120, 180,
240 u 300°. Becero B kpucramiax Bo3MOxHbI 47 nmpocThix GopM. B kpucramie Moryr npucyTcTBOBaTh OJHA, JBE
WM HECKOJIBKO MPOCThIX (opM. CoueTaHue IBYX MM HECKOJIBKHX MPOCTHIX ()OPM Ha3bIBaETCsl KOMOMHAUUEH.
[IpocTteie hopMBI MOTYT 3aMBIKATh W HE 3aMBIKATh IPOCTPAHCTBA; OHU COOTBETCTBEHHO HA3BIBAIOTCS 3aKPBITHIMH
U OTKpBIThIMU. IlepBbie 00pa3yloT NMPUBBIYHBIE BCEM I'€OMETpUUYECKHE (QUTYpbI, LEIUKOM OIPaHHMYUBAIOLIUE
Kakoi-1100 KoHeuHbl 00beM. Hanpumep, ky0, oxTasap, pomOosap, aunupamuisl. OTKpeITEIE (GOPMBI: THpa-
MUJIBI ¢ OECKOHEYHO PacXOASIIMMUCS OT BEpIIMHBI IPaHSIMH, MUHAKOW (JBe OecnpenelbHO MPOTSKCHHBIC B
MIPOCTPAHCTBE MapauleJbHbIE IPYT APYTY IIOCKOCTH) U MPU3MBI, HATOMHUHAIOIINE OeCIpeIelbHO UAYIIHE TPY-
OBl MHOTOYT'OJIBHOTO CEYECHHs, HUUYEM HEe OTrpaHHuYEHHbIE N0 UX AJMuHe. PeanbHoe coueTaHne B Npupoje rpaHen
OTKPBITBIX M 3aKPBITHIX IPOCTHIX KpUcTaiutorpaduyeckux GopM JaeT KpUCTALTY €ro KOHEUHbIM TeJIeCHBIH 00b-
eM. Tak, HanpuMep, KPUCTAIUT IMPKOHA TPEICTABIISET COO0I KOMOMHAIUIO ABYX MPOCTHIX POPM: TETparoHaib-
HOW MPHU3MBI U TETParoHajJbHOM aunupamusl. [Ipusma sBiasieTcs OTKPBITOH (HOPMOIL, MOCKOIBKY OHAa HE 3aMbl-
KaeT NPOCTPaHCTBA, JUMHMPaMHUIa — 3aKpbITast GOpMa, TaK KaK OHA IMOJHOCTBIO 3aMBIKAeT IPOCTPAHCTBO, IIyCTh
JlaXKe Ha MPOJIOJKEHNH CBOMX IPAHEH.

Ilpocmuie popmel HU3WEl KAME2OPUU CUHLOHUL

B Hu3miei kaTeropun HaCUUTHIBAETCA 7 MPOCTHIX (POPM — M3 HUX 5 OTKPHITHIX U 2 3aMKHYTHIE — TETPAdAp U
aunpamuia pomondeckas (puc. 1.13.).
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Puc. 1.13. IIpoctbie GOpPMBI KPUCTAIIOB HU3IICH KATETOPHH:
1 — MoHO3:p; 2 — muHakoux; 3 — muap; 4 — poMOnYecKkas mpu3Ma;
5 — pombOuyeckuii TeTpa’ip; 6 — poMOHYecKas NUpaMua;
7 — poMOmYecKas JUITHPaMHUIA

HaunmeHnee cMMMETPHYHBI KPUCTAJUIBI TPUKIMHHON CHHTOHHMHU. Y HHUX M3 BCEX BO3MOMKHBIX 3JIEMEHTOB CHM-
METpHU OOBIYHO HAOIOAETCS TONBKO IIEHTP CHMMETPHUH, HO HHOTJA U OH OTCYTCTBYET. DJIeMEHTapHas sueiika
KPHCTAJUIOB CTPOMUTCS Ha TPEX 0A30BBIX BEKTOPAX (TPAaHCIANMAX) Pa3HON JUITMHBI, BCE YTIIBI MKy KOTOPBIMU HE
ABJISTIOTCS psiMbIMu(puc. 1.14.).

OTOT BUJ| CHHI'OHUHU CBOWCTBEHEH anbOuTy (@), MUKpOKIHHY (6)(puc.1.15.) u ap.

K MOHOK/IMHHOM CHHTOHHH OTHOCSITCSI KPUCTAILIBI, KOTOPBIE HMEIOT JIM00 OJHY TUIOCKOCTh CHMMETPHUH, JINO0
OJIHY OCh BTOPOTO TOPSAIKA, THOO ¥ TY M APYTYI0 BMECTE B COUCTAHHU C IIEHTPOM CUMMETPUHU. DJIeMEHTapHas
sYeiika KPUCTAIJIOB MOHOKJIMHHOM CHHTOHUM CTPOMTCS Ha TPEX BEKTOpax a, b ¥ C, MMEIONIMX Pa3HYIO UTHHY, C
JBYMsI IPSIMBIMH M OJTHMM HETPSIMBIM YTJIaMU MEXIy Humu (puc.1.16.).

a, B,y # 90°

Puc. 1.15. Anp6ur (a), MUKPOKITHH (6)
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Puc. 1.16. DnemeHTapHas suelika KPUCTAIUIOB MOHOKIIMHHON CHHTOHHU

OTOT BUJ CHHTOHUM CBOWCTBEHEH OpPTOKJa3y (a), rurmcy (6), MmyckoBuTy (8) (puc. 1.17.), HeKoTOpBIM aMbpu-
Oonam.

Puc. 1.17. Oproknas (a), rumc (6), MyCKOBHUT (8)

PomOnueckoii cuHronueil 001a1at0T KPUCTAIUIBI C OAHOW MM TPEMS OCSIMU BTOPOTO MOPSIIKA M ABYMs WIN
Tpemst iockocTsMu cummerpun (L,2P wimm 3L,3PC), a Taxke KpUCTAIIIBI C TPpeMsl OCSMH BTOPOTO TopsaKa 6e3
miockocTr cummetpr (3L,). B monepednoM ceueHnn OHM UMEIOT (opMy pomba. DireMeHTapHas sdeika onpe-
JensieTcs TpeMst 0a30BBIMH BEKTOPaMH (TPaHCISLUAME), KOTOPbIE NEPIEHIUKYISIPHBI IpYT K APYTY, HO HE paB-
HBI MEXy co00ii. YacTo ncronb3yercs Apyroe Ha3BaHUe — OPTOPOMONYECKasi CHHTOHHSI.

3TOT BUJI CHHTOHHH NPUCYIIl OJMBHHY (a), cepe (0), anexcanapuTy (8) (puc. 1.18.) u np.

www.a-jewels.com
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Puc. 1.18. OnusuH (a), cepa (0), anekcanapur (B)
IIpocmuie popmul cpedneii kamezopuu

K cpemneit kareropun OTHOCATCSI TPUTOHANIBHAS, TETPArOHAIBbHAS M TeKCaroHaJbHAsI CHHTOHHUH. DTa TPYIINa
00BeANHSET KPUCTAIUIBI, 001 JAI0NIHE TOIBKO OJHON OCBI0 CHMMETPHUH MOPS/IKA BBILIE BTOPOTO.

B cunronumsix cpeaneit Kareropuy BEpOSTHBI MOHO3PBI, MMHAKOU/BI, TPU3MBL pa3HOTO poJia, Pa3INYHbIE TH-
paMu/Ibl ¥ JUITUPAMU/IBL, TPAMCLIOSAPHI, POMOO3IPHI, CKaJICHOIPhI, TETparoHalbHbIe TeTpadapsl  (puc. 1.19.).

Puc. 1.19. IIpocteie hopMbI cpenHell KaTeTOPUN CHHTOHUH:
1-6 nupamuodsei: 1 — TpuroHanpHas, 2 — IUTPUTOHATIbHAS, 3 — TETparoHaJbHas,
4 — muTeTparoHalbHAs, 5 — TeKCaroHaJabHas, 6 — TUTeKCcaroHaIbHAS,

7—12 ounupamuoul. 7 — TPUTOHANbHAs, 8§ — TUTPUTOHANIbHAS, 9 — TeTparoHanbHasl,
10 — nureTparoHanbHas, 11 — rekcaroHanbHas, 12 — AMreKcaroHajJbHas;

13-25 npusmei: 13 — TpuroHasibHas, 14 — qUTpUroHaibHas, 15 — TeTparoHanbHas,
16 — nurerparoHanbHas, 17 — rekcaroHaigbHas, 18 — AUTreKcaroHalbHasl,

19 — tpuronaneHbIi Tpanenodap, 20 — retpa’ap, 21 — TeTparoHaIbHbIA TPaneno3ap,
22 — poM0b031p, 23 — reKkcaroHaNIbHbINA Tpanenodp, 24 — TeTparoHaILHBIN CKaJICHOdIp, 25 — TPUTOHATIBHBIN
CKaJICHODIP.
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TpuroHanbHasi CHHTOHUS OMPEACISICTCS TpeMst 0a30BBIMU BEKTOPAMH OJMHAKOBO# JUTHHBI, C PABHBIMH, HO HE
MPSMBIMH, YTIIaMu MexayBekTopamu (puc. 1.20.).

a.pB,y # 90°

Puc. 1.20. DnemenTapHas syeiika KPHCTAUIOB TPUTOHAIBHOW CHHFOHUH

B TpuroHanbHOW CHHTOHHMH BBICIIIEE COYETAHUE AJIEMEHTOB cuMMeTpur — L33L,3PC. Tunuunas ¢popma kpu-
CTaJIOB — pOoMOO3PHI (KambIUT (@), AOJIOMHT (0), Marue3urt (g), reMaTurt (2) u ap.). K 3T0¥ ke CHHrOHUY TpH-
HaJJIe)KaT Takke KopyH[ (0) u kBapil (e) (puc.1.21.). BepiuHbl KpHCTaIOB KBapiia MPeACTaBISIOT CO00i KOM-
OMHALINIO ABYX pOMOO3IPOB.

B sneMenTapHO# sueiike KpPHCTaUIOB TETPArOHAJIHHONH CHHTOHHHM JIBa U3 TPeX Oa30BBIX BEKTOPOB WMEIOT
OIMHAKOBYIO JJIMHY, a TpeTI/Iﬁ OTIINYACTCA OT HUX.

[TapameTpsl AI€eMEHTAPHOU SYEHKU:

ao = bo * CO
. _n_ono
a=y=L4=90"
Bce TPpU BEKTOpa MNCPICHAUKYIAPHBI APYT K APYTY. TeTpaFOHaJII)HaSI WK KBaJApaTHasd CUHI'OHUA OTIIMYACTCA
IMPUCYTCTBUEM B KpHUCTAJIJIax OﬂHOﬁ OCH YCTBEPTOI'O IMOPSAAKA. B CCUCHUH, NECPIICHAUKYIIAPHOM K STOH ocH,

00bI9HO HaOMromaeTcs popMa KBajapaTa WU BOCEMUYyroinsHUKa (puc. 1.22.). BeiciuM codeTaHrneM 3IIeMEHTOB
CUMMETPHUH B 3TOM CUHTOHUHM MOXeT ObITh L44L,5PC.
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Puc. 1.21. Kansriur (a), 1omoMut (6), Maruesur (8), reMatur (2),
KopyH 1 (0),kBapir (€)

00

Puc. 1.22. Kpuctamisl TeTparoHajgIbHON CHHTOHUH

DTa CHHTOHUS MPUCYILA XaTbKOMUPHTY (@) U pyTuiy (6) (puc. 1.23)).

Puc. 1.23. Xanpkonuput (a), pyTtun (6)

['ekcaroHansHass CHHTOHHMS - KpUCTaiorpaduuecKkasl CHHIOHUSL, Ul KOTOPOH XapakTepHO Cclexyollee co-
OTHOILlICHHE Mexay yraamu (a, f, y) u pébpamu (a, b, c) smemeHtapHoil sueliku Kpuctamia: a =b#c,
o ==90°%y=120° E¢ anemeHtapHas sueiika CTpOUTCS Ha TPEX 0A30BBIX BEKTOpax (TPaHCIALMX), ABa U3 KO-
TOPbIX paBHBI M oOpasytor yrom 120°, a TpeTwii MM NepNeHAMKYJSIpeH. B rexkcaroHanbHON CHHTOHHH
Mpu d1emMenmapublx ayetiky 00pa3yroT MPaBUIIbHYIO MPU3MY Ha [ECTUTPAaHHOM OcHOBaHHH (puc. 1.24.).
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Puc. 1.24. I'excaroHajibHasg CUHTOHUSA

I'excaronanpHasi CHHTOHHS XapaKTepU3yeTCs HAJTUYWeM OJHOM OCH CHMMETpHWH IiecToro mopsaka Le. Jlms
KPUCTAJIOB IeKCarOHAIBHOW CHHTOHHUY XapaKTepHa (popMa MIECTUTPAHHBIX MPU3M, I'PaHU KOTOPBIX Mapaieiib-
HBI OCH miecToro mopsiaka Le(f—kBapi (@), anartut (6), Hedenun (), puc. 1.25.). Kpucramipl rekcaroHaabHOR
CUHTOHUY 00pa3yroT MPU3MBI, TUPAMUJIBI, TUITHPAMUIBI U Jp. Briciiee coueTanne 371eMEHTOB CHMMETPHH B HEl
Ls6L,7PC.

Puc. 1.25. f—xgapr (a), amatur (6), HedenuH (8)

Buicwas Kamezopusi

K BbICIICH CHHTOHMH OTHOCUTCS KyOudeckasi, 00beTuHsIomas Hanboiee CHMMETPUYHbBIE KPUCTAILIBL.

DneMeHTapHas suelika KpHcTalula KyOM4ecKOW CHHTOHUU ONpEeNseTcss TpeMsl BEeKTOpaMU PaBHOM JJIMHBL,
NEePIEHINKYISIPHBIMU ApYT Apyry. COOTHOIIEHHE MEXIY YIilaMH U pEOpaMH 3JIeMEHTApHOH SYEHKH KpUcTalia:
a=b=c,a=p4=y=90°

B kyOuueckoi CHHTOHMH BO3MOXHBI 15 MPOCTHIX KpHcTawiorpaguyeckux GopM, U3 HUX HA KPUCTAJUIAX MU-
HEpaJIoB Yalle BCEro HaOMIOJAOTCs TeTpa’ap, OKTadap, rekcadap (ky6), pombOomonmeka’np, IEHTaroH-
JIO/IEKad/Ip, TETPAroH-TPHOKTAdIp (puc. 1.26.).

4-).- »

lexcaxdp Tempazencasdp
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Puc. 1.26. ITpocTeie opMBbl BeICIIEH KATETOPUU CUHTOHHUI

K kyOmdeckoil CHHTOHHHM OTHOCSTCS KPHUCTAUIBI C HAaMOOJBIIMM KOJMYECTBOM DJIEMEHTOB CHMMETPHH.
Bricmee couetanue 3eMeHTOB B KyOudeckoit cuHronun — 3L44L36L,9PC... OHM XapakTepu3yrTcs HalTHdueM
Oosiee YeM OJHOM OCH CHMMETPHHU BBIIIIE BTOPOTO MOpPsAKA, 00s3aTeNbHO ecTh 4L;. EnuHnvHble HampaBieHUs
oTCcyTCTBYIOT. /st kKpucTamna, mmeromero GgopMy Kyba, XxapakTepHO IpUCYTCTBUE 3L 4, TPOXOASMIINX Yepes ce-
peauHbI TpaHel KyOa, 4L;, mpoxomamux yepe3 BepIIHHbBI TPEXTPAHHBIX YTIIOB, 6L,, MPOXOIAIINX Yepe3 cepeau-
HbI pebep. Kpome Toro, B KyOe MOKHO TPOBECTH JeBATH Iuiockocteil cummerpun (9P). B Touke nepeceucHus
oceil CUMMETpHH pacronaraercs eHTp cummerpuu kyoa (C).

Kpucrannsl, oTHOCAIMECS K KyOMUECKO CHHIOHUH, XapaKTepU3yIOTCsI OAMHAKOBON PAa3BUTOCTHIO IO KOOP-
JMHATHBIM OCSIM (X, Y, Z) — OHM H30MeTpuuHbl. KpucTamisl kyondeckoi popMbl 00pa3yroT MHHEpAIbI TaIUT (a),
rajeHurt (0); B BUIE JOJCKadAPOB BCTPEUACTCS MAarHETHT (6); pPOMOMUECKUI JOACKadAp XapaKTepeH Ui rpaHa-
TOB (2) u.ap. (puc.1.27.).

8

Puc. 1.27. Tanur (@), rajgenur (6), MarueTut (8), rpaHar (2)

KyOundeckas CHHrOHUS XapakTepHa IJIs1 KpHCTAJUIOB upHTa (a), 30i0Ta (6), dpimoopuTa (6), Xxpomuta (2), ai-
ma3a (0) (puc. 1.28.).
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Puc. 1.28. ITuput (a), 30510710 (6), harooput (8), XpoMmuT (2), anmas (0)

Ha puc. 1.29. moka3zaHo, kak OBICTPO ONPEAETUTh CHHTOHUIO KPHUCTAIIA [0 MUHUMAIBHOMY YHCIY DJIEMEH-
TOB CHMMETPUH.
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Puc.1.29. Onpenensronye 37eMeHTHl KpUCTAIUTOTPaUIECKUX CHHIOHUM
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KoHTposibHEIE BOTTPOCHL:

Uro Takoe KpUcTaLIMYeCKasl perieTka’?

KakuMmu 31eMeHTaMu XapaKTepU3yIOTCsl KPUCTAIITBI?
3JeMEHThl CHMMETPHHU KPUCTAJIIOB.

HazoBuTe xapakTepHble CBOMCTBA KPUCTAJLIOB.

Kak onpeneuTh MOpsIIOK OCH CUMMETPUU?

Kaxk onpenensercst kpucramiorpaduaeckas CHHTOHHUS?

I

1.5.2.1.@akTopsbl onpeesiloniue CTpoeHue KPUCTAINJINYECKUX CTPYKTYP.
Ha ornasnenue

Jyis 0OBSICHEHUS TPUPOJIBI KPUCTAUTMYSCKUX CTPYKTYP BEIECTB, B KPUCTALIOTPa(UU UCIIOIB3YIOTCS MOHS-
THS KOOPAWHAIMOHHOE YUCIIO0, MOHHBIN paJinyC, aTOMapHBIN paiyc, IPUHIINII IUIOTHEHINEH YIIaKOBKH aTOMOB U
HOHOB B KPUCTaJLJIaX.

Koopounayuonnvie uucna

KOOpILI/IHaIH/IOHHI)IM YHUCJIOM AJaHHOI'O aTOMa B CTPYKTYPC MHHCpaia Ha3bIBACTCA YUCIIO 6J'II/I)K3ﬁHII/IX OT HETO
cocelHuX aToMoB. Tak, B rajimTe KOOPAWHALMOHHOE YUCIIO HATPUs — 6 (BOKPYT HEro pacloIOKEHO IO MIECTh
aTOMOB XJIOPa), KOOPAUHALMOHHOE YUCIIO XJIOpa Takke — 6 (KaXIbld aTOM XJIOpa COCEICTBYET C LIECTHIO aTo-
MaMHu HanI/Iﬂ). B nacajlbHbIX TIOTHEUIITNX YIIaKOBKax KOOPAMHAIIMOHHOC 4YHCJIO 3aBUCUT OT COOTHOUICHHUA
pa3MepoB €€ aTOMOB: €CIIM OJUH BHJI aTOMOB cJaraeT yIakoBKY, TO OT pa3Mepa JAPYruX aTOMOB 3aBUCHUT TO, B
KaKyl0 IIyCTOTY (TeTpa3pHUuecKyl0 WM OKTA3IPHUYECKYI0) OHM MOTYT IOMECTHTHCS. Pa3Mephl mycToT 3aBUCST
OT pa3MepoB aToMoB ("'mapos"), GOpMHUPYIOMIMX TIIOTHEHIIYIO YIIAKOBKY, & ONITUMAIFHOE COOTHOUICHUE palny-
COB 3TUX aTOMOB U pajJiuyca aToMa B IyCTOTE BCETAa OAHO M TO ke. I OKTadapuyeckol KOOpAMHALUU OHO
paBHo 0,41, nnsa Terpadapuueckoit — 0,22. Takke IIIOTHO MOXXHO Pa3MECTUTh aTOM MEXIY TpeMs, BOCEMbIO,
JBEHAATHI0 COCEAHUMHU. 715l TAKUX CTPYKTYP BO3MOXKHBI KOOpJAMHALIMOHHBIE yncia 3, 4, 6, 8, 12.

Amommbie u UOHHBLE PAOUYCDL

HctruHHBIE pa3Mephbl aTOMOB U MOHOB U3MEPUTH HEBO3MOXKHO. J[JI1 MUHEPAIOTUX BaKHBI PAINYChl HOHOB B
UX PEabHBIX KPUCTAUIMYECKUX TOCTPOMKAX, HO IKCIEPUMEHTAILHO (PEHTITCHOBCKUMHU U JIPYTUMH METOJIAMH )
OTIPEIETISIOTCS TOJIBKO MEXKY3elIbHbIE PACCTOSIHUS IIPOCTPAHCTBEHHBIX peIIeTOK. PaccTrosHue Mexy eHTpaMu
OJIIDKafIIINX aTOMOB KPEMHHUS M KUCJIOPOJia B OKHCH KpeMHHs — KBapiie paBHo 0,161 aM. UTo ke kacaercs pa-
JINYCOB MOHOB U aTOMOB B KPUCTAJIIaX, TO 3TOT BOMPOC B Pa3HOE BPEMS U PA3HBIMU HUCCIIEAOBATEISIMU PEIIaCS
M0-pa3HOMY, B pe3yJibTaTe 4ero c(hpopMHUpOBAIUCH pa3IMYHbIe CUCTEMEI MPEACTABICHUN, KOTOPhIE MOKHO pa3-
OUTh Ha JIBE TPYIIIbL: B MEPBOW PaJMyChl HOHOB INIABHEHIIIMX B 3¢MHOW KOpe XUMUYECKHUX 3eMeHToB (Si, Fe,
Ca, Mg, Na u ap.) MeHbIIe pajnyca HOHA KHCIOPOJia; BO BTOPO# - 3TH COOTHOIIEHUsI oOpaTHbl. Ceituac uaer
AKTHBHAS MEPEOIICHKA PA3HBIX MPEJCTABICHUI O pa3Mepax HOHOB B KPUCTALTUISCKUX MOCTPOMKAaX MUHEPAJIOB.
Hampumep, A. C. [loBapeHHBIX CUMTAaET, YTO B PA3HBIX MO CBOSH MPHUPOJIC XUMHUUECKUX COCTUHEHHSIX aTOMBI
OIHOTO M TOTO e IEMEHTA JOJKHBI MMETh PasindHble pamguychl. Pasmep mona Fe®* B cynbumax cocrasmser
0,111 um, Bo ¢propunax 0,086 um, B okcunax — 0,094, Dtu npeacTaBiacHUs OATBEPKAAIOTCSA MHOTUMHU paboTa-
MU TI0 3JIEKTPOHHO- U peHTreHorpaduu MuaepanoB. Tak mns Na, k mpuMepy, yCTaHOBICHBI KoJieOaHus pannyca
ot 0,109 no 0,131 um. IlpeacTaBieHus 0 HEOJWHAKOBBIX pa3Mepax HMOHOB B Pa3HBIX BEIIECTBAX CUMTAIOTCS
HanboJiee TIPOrPECCUBHBIMU, HO OHU €IIl¢ He HAIUIA JODKHOTO PAa3BUTHS, IIOITOMY IOKa MCIIONB3YIOTCS 3HAUE-
Hus paguycos 1o B. M. lonpammMunry.

Hpquﬂzﬂ’l niomueuiuert YNaKoeKu aniomoe u UOHo6

st 0OBsICHEHUS] TPUPOABI KPUCTANIMYECKUX CTPYKTYP BELIECTB, B KPUCTALIOIpaQHUM HCIOIb3YeTCs] MPUH-
LU TUIOTHEHIIEN yIaKOBKM aTOMOB M MOHOB B KPHCTaJIaX, COMIACHO KOTOPOT0 IIPUHUMAETCA, YTO, BO-NIEPBBIX,
(dopma Bcex aTOMOB M MOHOB c(epuiecKkasi M, BO-BTOPBIX, BECh 00bEM KPUCTAJIA WM OTAENBHBIX €r0 CTPYK-
TYpPHBIX OJIOKOB 3aIIOJIHEH IUIOTHO COIPHUKACAIOIIMMUCA aToMaMy M MoHamMH. Ha ocHoBe 3TOoro mpuHIMIA ynaa-
JIOCh TIPOCTO U TEOMETPHUUECKH 00Pa3HO OXapaKTepU30BaTh MHOIHE OCOOCHHOCTH KPHCTAIUIMYECKOTO CTPOCHUS
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MuHepanoB.PaccMoTpuM i1 Hadaima BO3MOXKHBIC CIIOCOOBI TUIOTHEUINICH YKIIAJKU IIApOB PaBHOTO AMAMETPA.
[TomoxxuM Ipyr Ha Japyra JBa CJIOS IUIOTHO COINPHUKACAIOIINXCS IIAPOB, 0003HAYMB HUKHHMA CIION OYKBOU A,
BepxHuil — B. TpeTuii cioit MOXHO MOJIOKUTH Ha ciio B mo-paznoMy. B ojlHOM cilydae TOYHO Tak e, Kak CJIoi
A, B IpyTroOM — Maphl TPETHETO CIOS 3aiMyT HEMTOBTOPSIEMYIO MO3UIio C, X 3aTeM MOYKHO MEPEKPHITh YETBEP-
TBIM CJIO€M IIaPOB, KOTOPBII MIOBTOPUT MOJIOKEHHUE CIIOST A.

VYnakoska nepsoro tuna (puc. 1.30.) xapaktepusyetcs nopropsiemocteio AB AB AB... E€ Ha3bBatoT aBY-
CIIOMHOH (a 10 XapaKTepy CHMMETPHH — IeKCarOHAIBHOM).

R

>

’

5%

Puc. 1.30. IInoTHeliast rekcaroHajpHas yIakoBKa

s ynakoBok Broporo tuma (puc. 1.31.) xapakrepna nosropsemocth ABC ABC ABC... Ee Ha3piBaroT
TpexciIonHOH (KyOudeckoit). MiMeercss MHOTO JpYTHX MOPSIKOB MOBTOPSIEMOCTH CJIOEB B TUIOTHEHINEH yKiTamke
IapoB, HO BCE OHH OY/y ABISATHCS KOMOMHAIIMAMH TIEPBBIX ABYX YIIAKOBOK.

Puc. 1.31. [TnoTHelas kyOnueckast yrnakoBKa

[TnoTHO ynoXeHHBIE MAphl 3aHUMAIOT JHIIbL 74% 3amomHsIeMoro uMu oobema, a 26% IPUXOIUTCS Ha ITyCTO-
ThI MKy I1apamu. Mx nBa tuna. OJHU MyCTOTHI, MEHBIIIKE TIO pPa3Mepy, pacloiIaraloTcsl MeXIY YeThbIpbMs I1a-
pamu. VX Ha3bIBalOT TeTpasapuueckuMH. [pyrue, Oomblive o pasMepy, MyCTOThl OIPaHWYEHBI MECTHIO 1apa-
MU — OKTadapuueckue. B 6eckoHEeUHON KpUCTAIUIMIECKOH MOCTPOiiKe Ha N IAapOB NPUXOAUTCS 2N TeTpasapuye-
CKHX M N OKTa3IpHUECKUX MTyCTOT.

[IpumepoM mocTpoeHHsI KPUCTAJUIMYECKOH CTPYKTYPHI BEIIECTBA ITOYTH TOYHO NO MPHHLUILY IUIOTHEHIIEH
YIIAKOBKK MOXET SBIAThCA KopyHI Al,O3. B HeM kpymusle nonsl kuciaopona (paamyc 0,132 um mo B. Toms-
JMIMUAATY) 00pa3yloT IBYCIOWHYIO IJIOTHEHIIYIO YITaKOBKY, 2/3 OKTadIpUYECKHX MYCTOT 3aHATO MoHamu Al
(pamuyc 0,057 aM, MO B. T'onpammuary), TeTpa’apuiaecKkue MOo3UITNH CBOOOIHEI.

Ymcno MUHEPANIOB € UI€AIbHON TIIOTHEHIIEH yIIaKOBKOW aTOMOB OTHOCHTENBHO HEBETUKO. DTO 00BICHIETCS
B MEPBYIO OYepeab TeM, YTO TaKhe KPUCTAJUIMYECKHE TOCTPOHKH BO3MOKHBI ISl MHHEPAJIOB C HEHAIPaBICH-
HBIMH XUMHUYECKUMH CBS3SIMH - METAJUITMYECKON Wiin noHHOM. Hampumep, camopouabie Metasuibl (Au, Cu, AQ)
HUMEIOT CTPYKTYPBI C TPEXCIOWHON (KyOMuecKoW) IUIOTHEeHIel ynakoBKOH, caMOpOJHbIE UPUANN M LUHK — C
JBYXCJIOHHOH (reKcaroHajibHOM) ymakoBKoil. M3 pacnpocTpaHeHHBIX B IPUPOJIE BEIIECTB TUIOTHEHIIAS yakoB-
ka xapakrepta st kopysaa Al,Oz u mmuaenn MgAILO, . IoBOIbHO OJIM3KH K IUIOTHEHIIIEH YITAKOBKE CTPYKTY-
PBI HEKOTOPBIX OPTOCHIIMKATOB — OJIMBUHOB, I'PaHATOB U Ap. BOJIBIIMHCTBO k€ MUHEPATIOB UMEET CJIOKHBIE KpH-
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CTaJUIMYECKUE TOCTPOUKH, B HUX JIMIIb CTPOCHHE OTACIBHBIX OJIOKOB OTBEYAeT NMPHHLUITY IUIOTHEHIIEeH yma-
KOBKH aTOMOB. DTOT NPUHIIHIT — JIUIIb MOJIEITb, TIOMOTAIOIIasi HHTEPIPETUPOBATH peabHOCTh (puc. 1.32.).

e ayy

Puc. 1.32. Croii n3 mII0THOYNAKOBAHHBIX OKTa3JPOB U TETPadIPOB B OTHOIICHNH 1:2
H3zomopguszm. Tunvt usomopgusma

Nzomophusm — cBOMCTBO aTOMOB (MJIM MOHOB) OJHHMX BEIIECTB 3aMCHATh B CTPYKTYpPE aTOMBI (MJIUM HMOHBI)
npyrux. SIBneHus u3oMopdu3mMa O4YeHb IMIMPOKO PACIPOCTPAaHEHBI B MUHEpasiaX. Tak, XUMHUYECKUN COCTaB MHU-
Hepaa Bolb(ppaMuTa otrodpaxkaercs dpopmynoit (Fe, Mn) [WO,]. Ou npezacrasiseT coboit H30MOPPHYIO CMECH,
TJIe aTOMBI MapraHiia 3aMellaloT B CTPYKTYpe aTOMBI KeJie3a, U Hao0opoT. KpaifHue 4ieHsl 3TOro psijia HOCST
naspanue pepbepura Fe[WO,] u rriobuepura Mn[WO,]. Munepain onusun (Mg, Fe),[SiO,] Takxke npeacrapisier
c000if N30MOPGHYIO CMEChH, TJIe aTOMBI MarHusi B CTPYKType 3aMEIaloTCs aToMaMU kene3a. KoHeuHbIe dIeHbl
ATOTO HEMPEPHIBHOTO psfa HOCAT HazBaHUA (opcreputa U (asmurta. Hapsamy ¢ mpoCTRIMH CIydasiMu MOXKET
MPOUCXOJNUTH CI0KHOE M30MOP(HOE 3aMELICHUE [ENTBIX KOMIUIEKCOB B KPHCTAIMYECKUX CTPYKTypax. Kiaccu-
YECKUM MPUMEPOM TaKOTO CIIOKHOTO 3aMEIEHHs SBISIOTCS MUHEPAIBI M3 TPYIIBI MOJIEBHIX IIMATOB - IUIATHAO-
K1a3bl. [ITarHOKIa3sl MPEICTABISIOT COOOi HEMpepBIBHBIN Psii MHHepaioB, rae mapa Ca?* u Als" 3amemarorcs
na mapy Na" u Si;" (CaAlINaSi). Kpaiiaue unens 5Toro psaa Hassisarorcs anoptutom Ca[Al,Si,Og] u ans6uTom
Na[AlSi;Og]. B cOOTBETCTBHH ¢ M3MEHEHHEM COCTaBa M3MEHSIOTCS W (DU3MUECKHE CBOMCTBA IIArMOKIIAa30B,
HaIpuMep ONTHYECKHE CBONWCTBA, IFIOTHOCTH U JIp.

[To crenenu coBepiIeHCTBA M30MOP(MHBIX 3aMEIICHUHA MOYKHO BBIICIUTH J1Ba Cliydas. B mepBom ciiyuae 3a-
MEIICHUE OJTHOTO AJIEMEHTa JPYIMM MOXKET ObITh B mpeaenax A0 100% 3To COBEpIICHHBIN, WM MOJIHBINA, H30-
Mophm3m. Bo BTropom ciydae 3amernieHue MOXKeT OBITh YACTUIHBIM OT COTHIX JOJIEH, 10 HECKOIBKIX MPOIEHTOB
9TO HECOBEPIIICHHBIN, HIIH OTPaHUICHHBIN, H30MOp(HH3M.

MHorue u3oMopdHbIe MPUMECH HE OTpaxaroTcs (OpMYJIOW MHHEpalia, TaK KaK KOJIMYECTBO MX HEBEJHKO.
Tak, B UIMHKOBBIX OOMaHKax ZNS 0OBIMHO MPUCYTCTBYeT B Buae M3oMopdHO#M nmpumecu Fe, a mnorma Cd u
In.Eciiu mpoucxonut nzomMopdHOE 3aMEIIeHUE OIHUX JIEMEHTOB (MM KOMIDIEKCOB) APYTUMHU, TO B (hopmyie
MUHEpaja, OHU OepyTCs B CKOOKH U OTIENSIOTCS JAPYT OT Jpyra 3amsaTod, mpuuéM MOpsAA0K HAIMCAHUS 3aBUCUT
OT KOJIMYECTBA 3TUX AJIEMEHTOB (MJIM KOMIIOHEHTOB).

Honumopgusm

B nepeBoge ¢ rpedeckoro cioBo "moauMop¢usM" o3Ha4aeT MHOTO()OPMHOCTb. DTO SIBIEHHE O U3BECTHOU
CTEIIEHH NMPOTUBOIOJIOXKHO U30MOPGU3MY M 3aKJIOYAETCSl B TOM, YTO OJMHAKOBBIE MO XMMHYECKOMY COCTaBY
BEIIeCTBA 00pa3ylOT pa3Iu4yHble CTPYKTYpHI. [loauMOp(HBIMU MOTYT OBITH 3JIEMEHTHI U CIIOXKHBIE COCTUHEHUS.
[poucxoxeHre pa3InIHbIX TOTUMOPPHBIX MOIUGUKANNH (Pa3HOBUAHOCTEH) CBA3aHO C Pa3JInireM B yCIOBHU-
X X obpazosanus. Kaxxaas u3z mogudukanuii nmMeeT CBOIO CTPYKTYpY, @ OTCI0/Ia M CBOM clieludruieckue cBOM-
cTBa. XOpOIIUM MPUMEPOM TOIMMOpU3Ma yriiepoja SBISIOTCS MUHepalsl anma3 u rpadur. CBoiicTBa ux co-
BEPIIIEHHO Pa3IMYHbI: aiMa3 caMblii TBEPIBIH M3 MHUHEpasioB, rpadur umeer TBEpAOCTH 1. [IMOTHOCTH anmasa
3,5, rpaduta 2,2. Anma3 KpuCTaTU3yeTcsl B KyOMUECKOW CHHTOHMH, IpaduT - B rekcaroHaibHoil. [lpuunna
CTOJIb Pa3IUYHBIX CBOIMCTB yKa3aHHBIX MHHEPAIOB OOBSCHIECTCS MX CTPYKTYpPOH, T.€. PACIIOIOKEHHEM aTOMOB
yriepona. CBsi3b aTOMOB yriiepoja B rpagure MeHee IMPOvHasi, 4eM B anMase, CTpyKTypa rpadura smcroas, B
BHJIE TUIOCKUX TE€KCarOHAJIBHBIX CETOK. 3HAYUTENBHBIE PACCTOSHHS MEXKIAY ITUMH CETKAMH U ONPEACIAIOT €ro
CBOMCTBA: JETKYIO PaCIIEIUISIEMOCTh, MEHBIIIYIO IUIOTHOCTH M AP.

Pasnuuarot nBa Buja monmmopdu3ma. [lepBblii BUT SHAHTHOTPOIIUST — XapaKTepUu3yeTcsi 00paTuMOCTbhIO (T1e-
pexoIoM) MOTUMOP(MHBIX MOJUPHUKALIMN U3 OJHOHM B JPYTYIO MPH ONPEENIEHHBIX TeMIepaTypax U JaBlICHHSX.
[TpumMepoM SHaHTHOTPOIIMM MOTYT CIIY)KHTh IIEPEXO0/Ibl KBaplia B BRICOKOTEMIIEPATYPHYIO pa3HOBHIHOCTE SO, —
TPUIMMUT, a TAK)KE Nepexosl ajaMasa B rpadut. BTopoil B — MoHOTpOnHs — ofHa noauMop¢Has MoanpuKa-
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1y (HecTaOMIbHAsI) MOXKET TIEPEXOIUTh B APYTYI0 (CTa0MIBHYIO), HO 00paTHBIN Tiepexo ] HeBo3MoxeH. [Ipume-
POM MOHOTPOIIHH SIBIISIETCSA EPEX0]l MapKa3UTa B IIUPHT.

Xumuueckuii cocmae u hopmyivl MUHEPALos8

J1a BBISICHEHHSI XUMHYECKOTO COCTaBa MUHEpasa MPOU3BOAAT €r0 XUMHUECKAN aHAlIN3 U OMPEACIISIOT XH-
Mu4eckyo (opmyiry MuHepana. @opMysl MOTYT OBITh SMIHPUYECKIMH, TTOKa3BIBAIOIUMHI TOJIBKO XUMHYE-
CKHUI COCTaB, M CTPYKTYPHBIMH, AIOIIUMH HpPEACTaBICHHE O MPOCTPAHCTBEHHOM PACIOJIOKEHUH aTOMOB B MH-
Hepaje U UX CBS3b MEXIy co0oi. [ HEKOTOPBIX MUHEPAIOB CTPYKTYpHBIE (DOPMYIIBI €I HE YCTaHOBIICHBI.
Ho 6maronapst peHTTeHOBCKMM METOJaM MCCIIEIOBaHUS BO MHOTHX CIyYasX YAaJOCh ONPENEIUTh B3aWMOOTHO-
LICHUS] aTOMOB B KPUCTAJUIMYECKUX CTPYKTYpax MUHEpAJIOB. DTHMHU BOIPOCAMH CBSI3M XMMH3Ma CO CTPOCHUEM
BEIIECTBA U €T0 CBOWCTBAMU 3aHUMACTCS KPUCTATIOXUMHSL.

B munepamax BaXXHO BBISIBUTh KAaTHOHBI M aHWOHHBIE KOMIUIEKCHI, XapaKTePU3YIOIINE THITHI KPHCTaJLTHIe-
ckux cTpykryp. llpn Hammcanuu GopMya MHHEpAIOB aHHOHHBIE KOMILIEKCHI OTJAENSIOT OT KaTHOHOB KBalpat-
HbIMH CKOOKamu, Hanpumep, cuaeput Fe[CO;].Cnenyer umMeTh B BHIY, YTO SMIOUpHYECKUE HOPMYIIBI MUHEPa-
JIOB HE OTOOPaXKaloT 0COOCHHOCTEH X BHYTPEHHETO CTPOSHHSI 1 B MUHEPAJIOTHH OHU B HACTOSIIEE BpeMs 3aMe-
HEHBI CTPYKTYPHBIMH (opMynamu. Tax, sMmupudeckas popmyna Mmuaepana myckosura H,KAISSi;O1,, a cTpyk-
typHas KAI[AISi30;0](OH,F),. Ilocnennss mokaspIBaeT, 4TO B CTPYKTYPE MYCKOBHTA UMEETCS CJIOXKHBIA aHU-
OHHBI KOMIUIEKC M 4TO BOJa B MyCKOBUTe Haxomutcsi He B Buae H,O, a B Bune ruapokcuia (OH)™ , npuuém
STOT THAPOKCHII MOYKET OBITh B CBOIO oYepedh 3aMeIcH F .

B MuHEepamorun Hepenko pa3iaudaroT 0e3BOIHBIC M BOJHBIE MHHEpaNH! (CyiabdaTsl, hochaTsl, KapOOHATH U
ap.). K BOOHBIM OTHOCSITCSI T€ MHHEPAIBI, KOTOPBIE UMEIOT B CBOEM COCTaBE DIICKTPUUECKH HEUTpalbHBIE MOJIe-
KyJbI BoAbl. Boga B cocTaBe MHHEPAIOB MOYKET OBITh CBSA3aHHOU M cBOOOAHOW. CBsS3aHHAs, WIIM KPHUCTAJIA3a-
IIMOHHAsS, BOJAa BXOJNUT B KPUCTAUIMYECKYIO PEIMIETKY MUHEPAJIOB, 3aHUMas B Hel omnpenenéHabie Mecta. [Ipu-
MepaMH MOTYT OBITh HEKOTOpBIe KapOOHATHI M CyJib(arel, HanpuMep rumc. CBoOOAHAsS BOJa HE y4acTBYET B
CTPOCHUM KPUCTALIMYECKOH PEIMETKH MUHEPAJIOB, KOJUYECTBO €€ MOXET OBITh Pa3IMYHBIM B 3aBHCHMOCTH,
HampuMep, OT TemnepaTtypsl. [IpumepamMu cBOOOIHOM BOMBI SABISETCS BOJA MEOJUTOB. M, KOHEYHO, BCSI TUTPO-
CKOTIMYECKasi BOJA, YACPKUBAIOIIASCS B MUKPOCKOIIMYECKUX TPEIIMHAX MHHEPAIOB U TOPOJ CHIIaMHU TOBEPX-
HOCTHOTO HATSDKEHHMs, TaKKe sBJseTcss cBoOogHoil. CBOOOHAs BOAa yaAalsieTcss NpPU HarpeBaHUM 10
110°C.I'uapokcuircoaepkaiine MHHEPaIbl B CTPOIOM CMBICIIE HE MOTYT OBITh Ha3BaHBI BOAHBIMH. MeXIy dJICK-
TPUYECKHM HEWTpaNbHOM Mosekymoit Bofsl H,O u oTpuIiaTeasHo 3apshKeHHBIM HoHOM rrapokcuia (HO) cyme-
CTBYET MpHHIMIHATIbHASA pasuuiia. I'uapokcut (HO) moxkeT 3ameniaTh B MUHEpanax Takue nonsl kak Cl u Fe’,
OH MPOYHO YAEPKUBAETCA B KPUCTAJUIMYECKUX PEUIETKAX, & MOJIEKYIIBI BOJBI STHMHU CBOMCTBAMHU HE OONAIAIOT.

KoHTponbHbIE BOITPOCHI:
1. Yro Takoe KOOPMHAIMOHHOE YUCIIO, HIOHHBIN paJinyC, AaTOMapHBINA paguyc?
2. Yto Takoe MpUHIHUII TUIOTHEHIIIEH YITaKOBKH aTOMOB U HOHOB B KpUCTAILIaxX ?
3. OxapakrepusyiiTe MOHITHS U30MOPHU3M U MTOTUMOP(U3M.
4. B ueMm pasnuune CTPYKTYPHBIX U XUMHUYECKHX (OPMYJI MUHEPAJIOB?

1.5.3.U3y4yenne ¢popM NpUPOAHBIX BbIAeJIeHHIT MHHEPAJIOB.
Ha ornasnenue

Mopdghonozus munepanog u acpecamos.
leotinuKosble cpocmKu Kpucmaniios

I[J'Iﬂ HCEKOTOPLIX MHUHCPAJIOB (HOJ'IGBBIC HIaTel, pyTHUJI, KaCCUTCPUT, aparoOHUT, KUHOBAPb U MHOTHC ;[pyme)
XapaKTECpHO O6paBOBaHI/IC HEC TOJIbBKO OJJMHOYHBIX KPpUCTAIJI0B, HO 1 UX ﬂBOﬁHHKOBLIX CPOCTKOB — HBOﬁHHKOB. B
HaCTOsAIIUX, HE CﬂyqaﬁHBIX, CpOCTKaX, HHAUBUABI CPACTAIOTCA MO0 OAVMHAKOBLIM IIJIOCKHMM CETKaM UX IPOCTpaH-
CTBCHHBIX PCIICTOK. reOMeTpI/I‘IeCKI/I NHAUBUJBI B )IBOI‘/'IHI/IKG MOXXHO MBICJICHHO COBMECTHUTD JAPYI C APYTOM JIU-
60 OTpPa’XXCHUEM B IINIOCKOCTU CUMMCTPUHN 6o MMOBOPOTOM BOKPYT OCH L2. HBOﬁHHKH MOT'YT COCTOATH U3 IapbL
KpUCTaJIJIOB (HpOCTLIC) WM K3 MHOI'OKPATHO MOBTOPAIOINMUXCA HWHAWBHUIOB. XapaKTepHoﬁ 0COOEHHOCTHIO
OrpaHKHU )IBOI71HI/IKOB SABJIAIOTCA BXOAAIINE YIJIbI MEXKAY I'PaHAMU,; HA OJJMHOYHBIX NUAC€AJIbHO PA3BUTBIX KPUCTAJI-
JlaX TaKuX YTJIOB HC OBIBaET. CJ'IC,Z[yeT pas3jiniyaThb HBOﬁHHKH cpaCTaHus 1 ﬂBOﬁHHKH npopacTaHus. B MEPBbBIX
HUHIAUBUIABI PA3rpaHUYCHBI IO IJIOCKOCTH, OHU KaK OBl COIMPUKACAIOTCA APYT C APYTOM. Bo BTOPBIX KpUCTAJJIbI
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Kak Obl 00pacTaroT JIpyr Apyra 00 HACKBO3b MPOHUKAIOT OIUMH B JAPYTOM, COMPUKACASACH MO CIOKHOW H3BUIIH-
CTOM (CTymeHYaTON) MOBEPXHOCTH. [[BOHUKY 00pa3yroTCs 10 pa3HBIM NMpUYMHAM. B pacTBope, Korma Kpucrai-
JIBI HAXOZATCS €IIe B 3aPOABIIIEBOM COCTOSIHAH U TIOJT IEUCTBUEM TeX WIIM WHBIX CHJI Pa3BOPAYHBAIOTCS OTHOCH-
TeapHO ApyT npyra. llpm mepexone omHoW monmuMophHON MomuduKauu B Apyryro. llpn MexaHmdecknx BO3-
JIEUCTBUSIX HA PACTYIINE KPUCTAJUIHI.

JlooicHbie kpucmanist — nce80oMopgho3vi

[ceBnomopho3a — 3TO KpHCTAJUT WM 36pHO MUHepalia, 3aMELIeHHOro 0e3 M3MEHEHHs ero (hOpMBbl APYTHM
MHHEpaJIOM WM CMEChI0 MUHEPAJIOB, OTCI0/Ia M Ha3BaHUe (apmuBas (ticeBno) ¢opma (Mopda). Y 3tux obpa-
30BaHUI COXPAHSIOTCS YacTO JaXe MeJbUalIine JETalu MOBEPXHOCTH MEPBOHAYAIBHBIX KPUCTAJUIOB U 3epeH
(puc. 1.33.).

Puc. 1.33. KBapi o mpoxuiikam acoecra:
1.Ha3. "Turpossrii rinaz" — xenteiii 1 "CoOKONMMHBIHN I1a3" — CHHUI

Mo nceBmomMopdo3amMm MOKHO CYAUTh O XUMHUYECKUX PEAKIUIX MHHEPATO00pa30BaHus, TaK KaK BUICH OJHO-
BPEMEHHO U UCXOAHBIH MUHEPAJ (36pHO) U KOHEUYHBIM MPOAYKT npeodpa3zoBanus. Kpucrasaisl mupuTa B MoBEpX-
HOCTHBIX YCIOBHSX 3aMEIIAIOTCS JUMOHUTOM — IUNIOTHOW KOPUYHEBOM MOPOLIKOBATOM MAacCoM, CMECBIO pa3iny-
HbIX ruapokcuaos Fe* (puc. 1.34.).

Puc. 1.34. IlceBmomopdo3a TMMOHUTA IO KOHKPEINH MTUPUTA, 4 CM,
"Benas Ilycteinsa", Erumer

Eme onuH cnoco6 obOpazoBanus rceBaoMopdo3 — mosuMopdHbie MpeBpalleHus BEmEecTB MNP U3MEHEHUH
TeMIIepaTypsl M AaBJIeHUs, OHM Ha3bIBaroTCs napamopdossl. Hanpumep, napamopdossl anbda-kBapua mno oOera-
kBapiy (t mpespamenns 575 °C npu 100 kITa).BeIBalOT Takke MyCTOTENbIE ICEBIOMOP(O3I OTICYATKH B rop-
HOHM Macce KPUCTAJUIOB PACTBOPHUBIIIMXCS MHUHEPAIOB, MECTO KOTOPBIX OCTAIOCh He3aHsThIM (puc. 1.35.).
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Puc. 1.35. KBapu no @mooputy

YacTtuuHoe 1iceBIoMOpdHOE 3aMelIeHHe TTOBEPXHOCTH C MOCIETYIONIMM 00pacTaHHeM 3aMeIIEHHBIX ydacT-
KOB KpucTaiiamu kBapua. Cam (arooput BrmocieAcTBUU ObLT PacTBOPEH, OCTABUB HOCHE ce0sl LIEHTpaIbHbIE
moJIocTH B (hopMe OTpHIaTeNNbHOTO Kyba. Obpazen 9 cm, Kamammkaii, Kelprescran.

Munepanvhvie azpecambi

B npupozae 0THOCUTENBHO PEAKO BCTPEUYAIOTCS OTAEIBHBIE XOPOILO OrPaHEHHbIE KPUCTAIIIBI, Yallle MUHEPAJIbI
00pa3yIoT pa3IMYHbIC CKOIJICHHUS - arperaThl. B MUHEpanoruu ux NPUHATO MOAPA3ACIIATh 10 MOP(HOJIOTHH: 3eM-
JUCThIC, 36PHUCTHIC, TUIOTHBIC, arperarthl; Ipy3bl, MIETKH, CEKPEIUH, KOHKPELIUH, OOJHTHI, CPEPOIUTHI, HATEU-
HBIE arperarsl, ACHAPHUTHL, HAJICThl U IPUMAa3KH.

3eMJIMCThIC arperaThl - MyYHHCTBIE arperaTsl 04eHb TOHKUX MHHEPAJIbHBIX 3€PEH. 3EPHUCTBIC arperarsl 3T0
PBIXJIbIE WM CIJIONIHBIE MacChl MPOU3BOJIBHO CPOCIIUXCS 3€PEH OAHOTO (MOHOMHHEPAIbHBIC) UM HECKOIBKUX
(momuMuHEpanbHbie) MuHEpaos (puc.1.36.). Kaxmoe 3epHO - He OrpaHUBLIMIACS, HE OQOPMHBIIMIACS KPHCTAILI,
BBIPOCHIMK B CTECHEHHBIX YCJIOBHSX. B 3aBHCHMOCTH OT pa3Mepa 3epeH OHHU Pa3lelsioTcs Ha KPYIHO3EPHUCTHIC
(>5 w™m), cpenHesepuuctoie (1-5 MM), MenkosepHuCTBIE (<I MM). XapakTepHblii nOpuMep -
MOJTHOKPHUCTAIUIMYECKHE MarMaTHIECKUe MOPOIbl (TPAaHUTHI U TIP. ).

Puc. 1.36. CpeaHe3epHUCTHII arperaT aMa30HUTOBOTO TPaHHTa

Cpenu MUHEpaIOB BBIIIENSET TPU TPYIIIHI, 001a/IaI0IHe XapaKTEPHBIM 00JIMKOM KPHUCTAIIIOB:

— M30METPHIECKHUE, OJJUHAKOBO Pa3BUTHIC IT0 BCEM TPEM HAIIpaBJICHUSAM, — MarHETHT, IUPHUT, TpaHarT;

— YAJIMHEHHBIE B OJHOM HAIIPaBJICHUH, MPU3MATUYECKHE, CTOJIOUAThIC, UTOJIbUATHIC M JIyUHUCThIC, — OapurT,
KBapil;

— BBITSHYTHIC B JIBYX HAIPaBIECHUSIX, TAOIUTYATHIC, IJIACTUHYATEIC, JINCTOBATHIC M YENIyHYaThIe, — XJIOPHUT H
zp.

B cooTBeTCTBUM ¢ OOJHMKOM KPUCTAUIOB POPMHUPYIOTCS pa3jiMuHbie BUIBl MHHEPAIbHBIX arperaToB: JIHCTO-
BbI€ (a), yennyituareie (0), BOJOKHUCTBIE (B) U (T), paaHaibHO-Iy4UCThIe (1), mectoBateie (€) (puc. 1.37.).
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Puc. 1.37.. JIucroBaThlii arperaT — TaibkK (a), CpelHEUeIIyHYaThlid arperar - naparoHur (0), ITMHHOBOJIOK-
CTBIN arperar - Xpu30oTHI acOecT (B),paJlalibHO-TYYHCTHIA arperar - SrupuH (T'), MIeCTOBATHIN arperar - KHaHHuT(
1), BOJIOKHHTBIW arperar - THIIC CEIeHUT (€)

[NapannensHO-1IecTOBaTHIe (puc. 31, €) u BOMOKHUCTHIE arperatsl (puc. 31 g, 2) 00bIYHO 00pa3yOTCS B Tpe-
IIMHAX. DTO - KWIKH IIEIKOBHCTOTO TUIICA, CEPIIEHTHH-acOecTa, MEeCTOBATOr0 KANblUTa. B OHUX cilydasx 3Tu
arperarbl KPUCTAJUIM3YIOTCA B OTKPLITBHIX TPCHIMHAX: CHadYajla Ha CTCHKax IO MPUHIHUIIY T'€OMETPUUYCCKOIo OT-
O0opa HapacraioT npy3bl. Pa3pacrasch HaBcTpeuy ApPYT APYrY, OHHU CMBIKAIOTCS M 00pa3yroT MapauienbHO-
[IeCTOBaThle MIIM BOJIOKHUCTHIE arperatbl. B Ipyrux ciiydasx Takwe arperatbl (GopMHPYIOTCS B TOCTENEHHO
MIPUOTKPBIBAIOIINXCS TPEIINHAX, KOIJa CKOPOCTh IPUOTKPBIBAHKS MEHBIIIE U paBHA CKOPOCTH POCTa UHIUBU-
noB. CHavajia TpelyHa 3aIoJIHASTCS 3ePHUCTBIM arperaroM MHUHEpasia B BHJIE CIUIOIIHOW TOHKOW JKWIJIKH. 3a-
TeM, TI0 Mepe OTKPHIBaHMS 3€pHA, YIUPAsICh APYT B Jpyra, MOTYT PACTH TOJBKO BCIEH 32 Pa3JIBUTAOIIMMUCS
CTeHKaMu TpemuHbl. OHH TOCTENEHHO BBITATHBAIOTCS HOPMAalIbHO CTEHKaM, (GOPMUPYS MapallielbHO-
IIECTOBATHIA UJIM BOJIOKHUCTBIN arperar.

Hameunvie azpezamol

Hateunbie Gopmbl MUHEpaIbHBIX 00Pa30BaHU BO3HHMKAIOT 3a CUET KOJUIOMIHBIX PACTBOPOB — rejieil. Mea-
JICHHO MHUTPHUPYIOIIUE KOJUIOUIHBIE PACTBOPHI, MOMAJasi B MyCTOThI, 0OBOJAKUBAIOT WX CTEHKH, TIOCTEIICHHO Te-
PSIOT BOJIY U TYCTEIOT. B pesynbrare 00pasyrorcest pasHbie JOpPMBI arperaTos:

— CTaJIAKTUTHI — CBUCAIOIIHE O] AEWCTBUEM CHIIBI TSHKECTH C BEPXHUX YacTeH MyCTOT;

— CTaJIATMHTHI — 00pa3yIONIMeCcs B HIDKHUX YacTsIX MYCTOT 32 CUET MaAI0INX Kamellb;

— TIOYKOBUJIHBIE arperatsl — HauOoJee PaclpoCTpaHEHHBIE CPEAM HATEUHBIX (DOPM, BOZHHKAIOT B IOBEpPX-
HOCTHBIX yCJIOBHSX.
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Pasmepnr momoOHBIX 00pa30BaHU PA3IMYHBL: OT MUKPOCKOIUYECKHX JIO KPYIHBIX CTOJI000Opa3HBIX HaTe-
KOB B memiepax. B HareyHbIX (hopMax MOTYT BCTPEYATHCSA CaMbIe Pa3HbIEe MHHEPAJBL: THIPOKCHUIBI XKeje3a U
Maprasia, onaj, MaJlaxHT, THUIIC, aparOHUT, KaJIbIHT, U Ap. Hareunsie 00pa3oBaHus B OMEPEYHOM Cpe3e HMEIOT
30HATBHO-KOHIIEHTPUIECKOE CTPOCHHE.

Jpy3bl (ETKU) — TPyNbl KPUCTAIUIOB, HAPOCIIUX MEPICHIUKYISAPHO WM MOYTH MEPICHANKYISPHO K T0-
BEPXHOCTH TPEIINH, CTEHKH JKMJIBI FITK TIOJIOCTH B TOpHO# moposie. CHadaaa HapacTaloT OJUHOYHBIE KPUCTAILIIBL,
paspacrasch, OHH COIPHKACAIOTCS APYT C IPYTOM, YIIHPAIOTCS APYT B APyra U caMu cebe merratoT pactd. [Ipo-
JTOJIKAOT PACTH TOJILKO T€ KPUCTAJLIBI, BEKTOP POCTa KOTOPBIX OPHEHTUPOBAH B CTOPOHY CBOOOIHOTO MPO-
CTPaHCTBA, T.€. 10 HOPMAJIHM K MOBEPXHOCTHU TpeluHbl, O0pa3sibl Ipy3 NpeacTaBiieHbl Ha puc. 1.38.au 6.

Puc. 1.38. JIpy3a kBapiia (a), mérka KpucTaioB aMeTucTa (6)

Cekperu 00pa3yroTcsi, Korja Kakas-Iu00 MOJOCTh B TOPHOW MOPOJE 3aIlONIHSIETCS MHHEPATIbHBIM Bellle-
cTBOM. YacTo B IEHTPE CEKPEIMi pacroiararotcs Apy3sl. Yalie BCEro CeKperuy XajeIoHa ¢ Ipy3aMu KBapia
BHYTPH, IPUYPOUYCHHBIE K MUHAAIHHAM B Oazanbre. CeKpelun ¢ BHYTPEHHUMH TOJOCTSIMU Ha3bIBAIOTCS YKEO b
(puc.1.39.).

Puc. 1.39. TeMHo-OypbIii XaJIIeIOHOBBIH arat ¢ KBapieBoOH JIpy30i B IIEHTPE

Konkpenust — mapoBugHblii (MHOrZAa Kak Obl CIUIFOCHYTBIM, HENpaBWJIBHO OKPYIJIEHHBIN) MHHEpallb-
HBI arperat paguajibHO-ITyducToro crpoenus (puc. 1.40.). B mpOTHBOMONIOKHOCTE CeKperusiM (3Keomam) OHU
pa3pacTaroTcsi BOKPYTI KaKoro-HUOYb IIEHTpa. B 1eHTpe KOHKpelnn HEepeaKo HaXOAHUTCs 3€pHO, KOTOPOE CIy-
XKUJIO 3arpaBkod mpu e€ pocre. Yamie Bcero KOHKpEMH 0OpasylOTCsl B MOPHCTHIX OCAJOYHBIX MIOPOJAX—
neckax ¥ rimHax. Pasmepsl 3Tux 00pa3oBaHuil — OT MIJIJTMMETPOB 10 JECATKOB CAHTUMETPOB, & HHOTAA JaXKe 110
MeTpa u 6osiee. OHM pazHOOOpa3HbI 10 GopmMe U cTpoeHuto. KOHKpeIuu MOryT ObITh:

® [IOTHBIMH KPUCTAITMUECKUMU(PaTHATBHO-TYYUCTHIC WIIN 3€PHUCTHIC);
®  CKPBITOKPHCTAJUIMYECKMMH (KPEMEHB);
®  PBIXJIBIMU U 3eMJIMCTHIMU (JIMMOHUTOBBIC, BUBUAHUTOBBIE).

B 0CaJIOYHBIX TOPHBIX MOpoIaX 4acTo BCTPEYAIOTCS KOHKpPEINH
nupTa, Mapkasura, kpemHe3éma (KBapIieBbie, XallleJIOHOBbIE, KpeMeHb), KapOboHatoB 1 (ochoputoB. Hayuusbrii
Y TIPaKTUYECKUI HHTEPEC MPEJICTABISIOT XKelle30MapraHIleBble KOHKPEIMH, OHU 00pa3yroTCsl B OTPOMHBIX KOJIU-
YecTBaxX Ha OKEAHWYECKOM JIHE M PACCMATPUBAIOTCS KaK IMEPCIIEKTUBHBII CBIPhEBOI pecypc Oy Iymiero.

OK30THYECKasi PAa3HOBUIHOCTb KOHKpELUWil KapOOHATO-TIMHUCTOIO COCTaBa, BCTPEYAIOUIasics TOJBKO
B OCAJ0YHBIX MOPOJIaX M XapaKTepU3YIOIascs HATUYAEMMHOTOYUCICHHBIX TPEIIWH YChIXaHUS BHYTPH, HOCHT
HasBanue cenrapus (puc. 1.41.).
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Puc. 1.40. Konkpernus Puc. 1.41. Cenrapus

OonuThl — WIAPOBUAHBIE WM OJIUIMIICOWAATbHBIE o00pa3oBaHUs H3 KapOoHaTa Kajblus, OKHC-
JIOB JKeJle3a U MapraHiia, KpeMHe3éMa U IIp., 001aJaomue KOHIEHTPUIECKH-CKOPIYIOBAaThIM, HHOTA Pajuallb-
HO-JIY9HCTBIM CTPOEHHEM (BOKPYT LEHTPAITBHOTO sAapa). SIApoM MOryT OBITH OOJIOMKH PAaKOBHH, IIECUNHKH, Ka-
MEIIKH U 1p. B BUe 00JIMTOB 9acTO BCTPEUYAIOTCSl TaKWE MUHEPAIbl Kak: KaJIbLUT, aparOHUT, THPOIIO3UT.

Oonutsl 006pa3yroTcs B MPOLECCE 0CAAKOHAKOILUIEHHs (BO B3BEILIEHHOM COCTOSIHUY, B BOJE), IPU AUAreHe3e U
BO BpeMs JAPYTHX CTaauil mpeoOpa3oBaHMs 0CAAKOB MPH MUPKYJSIMH PAaCTBOPOB B MycToTax. Hambonee yacto
00JIUTH! HOPMUPYIOTCS B TOPSYUX UCTOYHUKAX, B IPUIIOHHBIX 03€PHBIX U MOPCKUX WIIaX.

OHM YacToO BCTpeUaroTCs B M3BECTHSAKAX, JKEJIE3HBIX pynax, Ookcurax (puc. 1.42), KpeMHUCTBIX MOPOAAX M
ap. Pa3Mepbl 00JIMTOB — OT MHJUIMMETPOB /O HECKOJBKUX CaHTUMETpOB.OQONUTH KpymHee 2-5 MM
Ha3bIBAIOTCS MMU30JIUTAMU.

http:/www.mineral.nsu.ru

Puc. 1.42.. BokcuT 00IMTOBBIN
CdeposnTsl M TOYKOBHUIHBIE arperaTbl Ha3BaHbI Tak 1o cBoel Mopdosoruu. CHeponuTsl OUeHb YaCTO UMEIOT
ITOYTH IPAaBUIIbHYIO MIAPOBUAHYIO (hopMy U pa3mep OT fojei 1o 1-2 cM u 6os1ee. OHU Kak MIApUKU HAPACTAIOT
Ha JIpyTue MUHEPAIIbl U Ha CTEHKH Pa3HBIX MTyCTOT B pyJax W TOpHBIX mopoaax. CeponauTtsl 00pazyroTces b0
KaK pe3ysbTaT pacllelICHHOI0 POCTa KPUCTAIIIOB, IMOO B HUX, KaK B KOHKPELUH, €CTh SAPBIIIKO-3€pHO, Ha KO-
TOpOE HapacTaeT MUHepajl. BenencTeue reoMeTpuueckoro oToopa Hilk CTECHEHHBIX YCIIOBHIA KPUCTAILIBI MOTYT
pa3pacTarhbes, TOJIBKO PACXOIsCh IydaMH OT IieHTpa cheponuta (puc. 1.43).

Puc. 1.43. Cdeponur
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IToukoBHIHBIE arperaTbl COCTOAT W3 MHOXECTBA COMPHKACAIONIMXCS "MoYek"”, KaXaas U3 KOTOPBIX HUMEET,
moo0HO cheponuTy, paauanbHo-1yductoe crpoeHue (puc. 1.44). OcoOeHHO TUIMYHOE CTPOCHHE MMEIOT I0Y-
koBuanele arperatsl rétura HFeO, H,O u mamaxurta Cuy(CO3)(OH),. Ux o6pa3oBaHue IIPOUCXOIUIO Ha HEPOB-
HOM MOBEPXHOCTH 32 CUET TPYHIIOBOIO POCTa M TEOMETPHUECKOT0 0TOOpa c(HepoMTOB; OCTABAIUCH U pa3pacTa-
JIUCH TOJILKO Te C(HEepONTUTHI, KOTOPBIE HAXOUIIUCH Ha BBIMMYKIOCTAX cyOcTpara. Hanbonee 4acTo MOYKOBUIHEIC
arperaTbl 00pa3yroTCcsl B pa3IMYHBIX MYCTOTAaX B MPHUIIOBEPXHOCTHBIX 30HAX Pa3pyIICHUsI U BBIBETPUBAHUS PYI U
TOPHBIX TIOPO/I.

Puc. 1.44. IIouKkOBHIHBIN arperaT reMaTHTa paualbHO-TyqICTOTO
JleHapuTHI peACTaBIsAIOT co00i (GUrypsl B BUAE BETBEH AepeBa, oOpasyromuecs 6iarogapsi ObICTpoMy po-

CTY KPUCTAJUIOB 110 HEKOTOPBIM HampasieHHUs M. BeTpedaroTesi Ha MOBEPXHOCTU MOPOJ BAOJIb TOHKUX TPEIIHUH.
JleHapuThl 0COOCHHO XapaKTepHbI I OKUCIOB Maprania (puc. 1.45.).

http:/iwww.mineral.nsu.ru

Puc.1.45. JleHapuThl OKUCIIOB MapraHiia (BepHaIUT) Ha CUCHUTE

3eMiIMCThIE MacChl MPEINCTABISIIOT CO00M MATKME MYYHHCTBIE CKPBITO3EPHHUCTBIE OOpazoBanus. Yacrto
HaOJIOIAIOTCS B BUIE KOPOK U CKOIUICHHWH, BO3HUKAIOUIMX Yallle BCETO MPU XUMHUIECKOM BBIBETPHUBAHUU TOP-
HBIX TTOPOJ U PyA. B 3aBUCHMOCTH OT 1[BE€Ta 3€MJIMCThIE MacChl Ha3bIBAIOT CAKUCTHIMU (YE€PHBIE MacChl THIPOK-
CHJIOB MapraHIia), OXpUCTBIMU (3KENTO-0ypbIe MacChl TUAPOKCHUJIOB Kele3a).

KoHTpobHBIE BOTIPOCHL:

1. Yo Takoe rceBaoMopho3si?

2. HazoBuTte u 0XapakTepuU3yiTe OCHOBHBIC BH/IBI MHHEPATIbHBIX arperaTos.
3. Kakue BcTpeuaroTcsi BU/IbI HATEUHBIX arperaTton?
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1.5.4.®u3nyeckue U XUMUYECKHE CBOCTBA MUHEPAJIOB.
Ha ornasnenue

dusnveckre CBOWCTBA MHUHEPAIOB (PaMO0aKTHBHOCTb, JIIOMHUHUCIICHIIHS, MAaTHUTHOCTD, TBEPJOCTh, ONITHYC-
CKHE CBOWCTBA M JIP.) HMEIOT OOJIBIIOE MPAKTHUECKOE 3HAYCHUE M OYCHb BAXKHBI JUIS MX JTUArHOCTHKH. CBOi-
CTBa MHHEPAJIOB 3aBUCAT OT UX XUMHUYECKOTO COCTaBa M THIIA KPUCTAJUIMIECKOW CTPYKTYpHI. [ TOro, 4T00hI
pacro3HaTh MUHEPAJIbI 10 BHEIIHUM TPU3HAKAM U ONPECIIUTh MPUOIU3UTEIILHO UX COCTaB, HAJO0 3HATh (PH3u-
YECKUE CBOMCTBA Kaxoro MuHepana. OT/enbHbIe (PU3NYECKUE CBOMCTBA MOTYT OBITh OJAMHAKOBBIMH y Pa3iiny-
HBIX MHHEPAJIOB ¥, HA00OPOT, KaKOE-THOO CBOMCTBO (I[BET WJIM IUIOTHOCTH) Y OJHOTO M TOTO K€ MHHEpalla MO-
KET MEHSITHCS B 3aBUCHMOCTH OT COCTaBa W KONUYECTBAa mpuMmeceld. [1o3ToMy mpH OmpenercHHd MHHepaia
HEO00XOJJUMO YCTaHOBUTH BO3MOXKHO OOJIBIIIEE YHCIIO €ro CBOMCTB. TOJBKO B OTJENBHBIX CIy4asX HEKOTOPBIC
CBOMCTBa (MarHUTHOCTbD, TBEPJIOCTh, ONITHYECKHE CBOMCTBA U Jp.) OBIBAIOT HACTOJILKO XapaKTEPHBI, YTO TIO OJI-
HOMY M3 HHX MOXHO Cpa3y JAMarHOCTUPOBATh MHHepan. [ MaBHeWIMMU (HU3NUYECKUMH CBOHCTBAMHU MHHEpaja
SIBIISTFOTCS LIBET, I[BET YEPTHI (I[BET €T0 B MOPOIIKE), MPO3PAYHOCTH, OJIECK, H3JIOM, CIIAHHOCTbD, TBEPIOCTD, IJIOT-
HOCTb U JIp.

Onmuueckue ceolicmaa.

B ecrectBeHHOM cBeTe KONeOaHUS AIICKTPHUYSCKOTO U MAarHUTHOTO BEKTOPOB COBEPIIAIOTCS B KaXKIbIA MO-
MEHT B Pa3jMYHbIX HANpPAaBICHUAX, BCEra MEPHNEHAUKYISAPHBIX K HANPABICHUIO PACIpPOCTPAaHEHUs] CBETOBOU
BOJIHHI (T.€. IEPIICHANKYISIPHO K CBETOBOMY Jy4y). Takoi cBeT HOCHT Ha3BaHWE HETOIAPU30BAHHOTO, WIIH MPO-
croro. Ilpu nmpoxokaeHuu 4epe3 ONTHUYECKH aHH30TPOMHYIO CPEIy CBET CTAaHOBHUTCS MOJspH30BaHHBIM. Koe-
0aHMs TOJSPU30BAHHOTO CBETA MPOXOIST JIUIIL B OJTHOU TIOCKOCTH, MPOXOSINEH Yepe3 HalpaBICHUE JABIKE-
HUA cBeTOBOU BonHbL. [lonspuszanus cBeTa MPOUCXOAUT HPU MPOXOKIACHUHN YEPE3 BCE KPUCTAILIbI, 32 UCKIHOYE-
HUEM KPHUCTAJUIOB KyOMYeCKOH CHHTOHHUM, IOCJCIHUE B ONTHYSCKOM OTHOIICHHWU W30TPOIHBI ECTECTBEHHBINH
CBET, MOCTYMHAIONIUI B KPUCTAJUI, paclajaeTcsa Ha JIB€ CBETOBHIC BOJHBI, PACTIPOCTPAHSIONIMECS C PA3THUYHBIMU
ckopoctssMu. OOe BOJTHBI CTAHOBSITCS TMOJIIPU30BAHHBIME, IPUYEM TUIOCKOCTH MX KOJIEOaHWA B3aUMHO TIEPIICH-
JUKYJSIPHBL. OTO SIBJICHUE HA3bIBACTCS ABYIPEIOMIICHUEM WIH JBOHMHBIM CBETOIpENIOMIIECHUEM. JBympenomie-
HHe OBLIO OTKpBITO bapTomuuoMm B 1669 1. u B ganpHelmeM Obu10 u3ydeno X. I'oiirencom.B kpucramiax Tpu-
TOHAJIBHOM, TETPAroHaJbHON U ITeKCaroHaJbHOW CUHTOHUN UMEETCS TOJIbKO OJTHO HalpaBJIeHUE, IO KOTOPOMY HE
MPOUCXOAUT ABOMHOIO CBETONPEIOMIIEHUS. DTO HAMPABICHUE HA3BIBAECTCS ONTHYECKOU OCBIO, OHO COBIAJIAET C
OCBhI0 CHMMETPHUH BBICIIETO MOpsiaKa. [103ToMy KpHUCTauIbl CPEIHUX CHHTOHUN HA3BIBAIOTCS ONTUYECKUA OJHO-
OCHBIMH. B kpucTaymiax TpUKIMHHON, MOHOKJIMHHON M POMOMYECKOW CHHIOHUN WUMEIOTCS JIBa HAIIPABJICHHUS, 110
KOTOPBIM HE MPOUCXOAUT ABOMHOIO CBETONPEIOMIICHHUS; OHU B ONTHUYECKOM OTHOILICHHH ABYOCHBI. B Kkpucrai-
JlaX CPEHUX CUHTOHUU CKOPOCTHh PAacIpOCTPAHEHHUsS CBETOBHIX BOJIH paznudyHa. CBETOBas BOJHA, paclpoCTpa-
HSIOMIASICS C OJMHAKOBOM CKOPOCTBIO BO BCEX HAIPABJICHUSX, HA3bIBACTCS OOBIKHOBEHHOM, a PaclpoCTPaHSIO-
asicsi B pa3IMYHBIX HAIMPABIECHUSAX C PA3IMYHON CKOPOCTHIO HEOOBIKHOBEHHOM. [I0BEpXHOCTEIO TIEPBOIT CBETO-
BOM BOJIHBI SIBJISIETCS 11ap, @ BTOPOU JUIMIICOU]] BPALLIEHUS.

JIJis HEKOTOPBIX MUHEPAJIOB CIIOCOOHOCTD K JIBOMHOMY JIyUEIPEIOMIICHHUIO SBJISETCS BaXKHBIM TUATHOCTUYEC-
CKHM CBOMCTBOM. J[BOIfHOE JTydenperoMIIeHne 0COOCHHO XOPOIIIO BRIPAKEHO Y MPO3PAYHbIX Pa3HOCTEN KalbIlH-
Ta, HA3bIBAEMbIX HCIAHACKUM IINaroM. Eciy yepe3 HCIaHACKUNA MINaT paccMaTpUBAaTh NPEAMET, TO BOBHUKAECT
€ro JIBOHHOE U300paKeHHeE.

IIBeT MUHEPATIOB SBISAETCS BaKHBIM JUATHOCTUIECKUM MPU3HAKOM. MUHEpaIbl MOTYT UMETh CaMble pa3jind-
HBIE L[BETA U OTTEHKH. L[BeT MUHEPaIOB 3aBUCUT OT UX BHYTPEHHEH CTPYKTYPhl, OT MEXaHUYECKUX MpUMeECcE U
IJIABHBIM 00pa3oM OT MPHUCYTCTBHS 3JIEMEHTOB-XPOMO(OPOB, T.€. HOCHTENEH OKpacku. M3BecTHBI MHOTHE 3Jie-
MeHTBHI-XpoModopsl, k HuM otHocstes Cr, V, Ti, Mn, Fe, Ni, Co, Cu, U, Mo u HekoTOpbIe apyrue. DTH dJeMeH-
THI MOTYT OBITH B MUHEpAJIE TJIABHBIMH, WM MOTYT OBITh B BUJI€ pUMeceid. BcTpedaroTes Takke OeciBeTHBIE U
po3pauHbie MUHepanbl. [IpakTHuecku UBET ONPEAENAOT Ha Ija3, CPABHEHUEM C XOPOIIO 3HAKOMBIMU NpeaMe-
TaMH (MOJIOYHO-OEIBIH, COIOMEHHO-KENTHIH, KUPITMYHO-KpacHbIit). s 0003HaYeHns 1IBeTa MUHEPAJIOB, HMe-
FOIUX METAJUTMYECKUI OJIECK, K Ha3BAaHUIO I[BETA JTOOABIISIIOT Ha3BaHHUE PACIIPOCTPAHEHHOTO MeTauia (CBUHIIO-
BO-CEPBI, OJIOBSIHHO-0EIIBIH, TaTYHHO-KENThIN, METHO-KPACHBIH, JKeJIe30-9epHbId U T.1). HekoTopbie MUHEpAITBI
MEHSIOT I[BET B 3aBUCHUMOCTH OT OCBelleHus. Hampumep, MuHepa 1abpaop pu HEKOTOPHIX YTIIax IOBOPOTA
MPHOOpETACT KPACUBYIO Paay)KHYIO, CHHIOIO, CEPYIO WU 3€JCHYI0 OKPAaCKH. DTO CBOMCTBO MUHEPAJIOB Ha3bIBa-
eTCs upu3anuei. Y adpazopa OHa BO3HUKAET 33 CUET MHTEPPEPEHIINH CBETA, OTPAKAFOIIETOCs OT 00SHX ILIOC-
KOCTE MUKPOCKOMMYECKHUX TPEIIUH CIAaHHOCTH, HATIOJHEHHBIX TOHYAUIINHN IJIEHOUKaMU MUHEpaia WIbMEHUTA
(FeTiOs). MHorma KpoMe OCHOBHOM OKpPACKH MHHEpaja TOHKAas MOBEPXHOCTHAS IUIEHKA MMEET IOTOJHUTENb-
HY!0. DTO SIBJICHHE HA3bIBACTCS IMOOEKAIOCTBIO M OOBSCHSAETCS HHTEP(EPEHITNEH CBETa B CIIOSAX, 00pa3yrOmuXcs
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Ha TIOBEPXHOCTH MHUHEpaIOB. OOBIYHO TTOOESKATIOCTh ObIBACT PATy’KHOM, KaK HA XAJILKOITUPUTE, KOT/Ia TTOBEPX-
HOCTh MUHEpasa MepeuBaCTCsl, CHHUM, KPAaCHBIM U (DHOJIETOBBIM I[BETOM.

LBeT yepTs! (11BET MUHEpaia B OPOIIKe). MHOTHE MUHEpAIBl B pACTEPTOM COCTOSTHUM UMEIOT IPYTOW LBET,
geM B oOpasme. [Iopomnrok MOKXHO MONydnTh, MPOBOAS KyCKOM MHUHEpaia 1mo 0enoii mepoxoBatoit hapgopoBoit
IJIACTUHKE MPHU YCJIOBHHU, YTO TBEPAOCTh €r0 MEHbIIE TBepaocTu (apdopa (eciu TBEpAOCTh MUHEpalia BhIIIE
TBepaocTH (apdopa, TO Ha TIACTHHKE OCTaeTcs napanvHa). L[BeT 4epThl — BaXKHBII IUAarHOCTHYECKUH TPU3HAK.
Tak kpacHbIH, OypBIif 1 MATHUTHBIN KeNe3HSAK (T€MaTUT, TUMOHUT i MarHETHT) B KyCKaxX 4acTo MMEET OJITNHAKO-
BBIH IIBET, U X MOXKHO Pa3IMYUTh TOJIBKO MO PA3HOMY IIBETY YE€PTHI - COOTBETCTBEHHO KPACHOMY, KEJITOMY WIH
YEPHOMY.

breck MuHEpasoB sBISETCS BaXKHEHIINM AMArHOCTUYECKHM Tpr3HakoM. OH 3aBHCHUT OT ITOKa3aTels mpe-
JIOMJICHUSI MHUHEpaJia M €ro CrocoOHOCTH OTpaXKaTh OT CBOEH MOBepxHOCTH CBeT. Ila Onecky Bce MHHEpaIbI
MOJKHO Pa3/IeJIUTh Ha TPH IPYIIIL; ¢ METALTUYSCKUAM, MOTYMETAIUTMYECKUM ¥ HEMETATMYECKAM OJICCKOM.

Merammuecknii 6J1eCK — CHUIBHBIN OJIECK, CBOWCTBEHHBIN MeTautaM. MM o0agaroT Henpo3pavyHble MHHEpa-
JIBI, AIOMIME B OONBITMHCTBE CIy4yaeB 4epHyIo depTy Ha dapdopoBoii mactuake. Takoit Oireck HaOmomaeTes y
CaMOPOJIHBIX METAJLIOB (30JI0TO, Cepedpo, TUIaTHHA), MHOTHX CYIb(QHUI0B U OKCUIOB XKele3a.

[Momymertammnyeckuii O1eck — XapakTepeH JUIi MUHEPAJIOB, MOBEPXHOCTh KOTOPBIX UMEET BUJI MMOTYCKHEBIIIC-
ro metayta. K Takum MuHEpaiiaM OTHOCATCS TpaduT, TeMaTUT, YepHas ITHKOBAJl OOMaHKa.

K Tpetheit, Hanbonee oOMIMPHON TpyIIe, MPUHAIICKAT MUHEPAIIBI C HEMEeTaNIMYeckuM OneckoM. Hemeran-
JIMYECKHIA OJIECK XapaKTEePeH JUIsi MHHEPAJIOB, MAIOIIMX IIBETHYIO WIH Oellyio 4epTy. VICKIIOUeHUEM SIBIISFOTCS
TOJIBKO CaMOPOZHBIE AIEMEHTHL.B 3TO# rpymnme pa3nuyaroT cleayromre BUABI OJecKa: CTEKIISHHBIN, IHPOKO
pacIpoCTpaHEeHHBIH Cpeu MPO3PAYHBIX MUHEPAIOB (KBapIl, HA TPAHAX KPUCTAIIOB» KaIBITUT, THIIC); KUPHBIM,
TUMTUYHBIA U1 TeX MUHEPAJIOB, IOBEPXHOCTh KOTOPBIX KaXKETCs KaK Obl CMa3aHHOM MaciioM (KBaplil Ha H3JIOME,
He(eNrH); epIaMyTPOBEIN XapaKTepeH TSl PO3padyHbIX MUHEPAIOB, KOTOPBIE OJIECTAT KaK MOBEPXHOCTH TEp-
JIAMYTPOBOM PaKOBHHEI (OH OOYCIIOBJIEH OTPAKEHHUEM CBETa OT TOHKHX IUTACTHHOK WK IIOCKOCTEH CIaiiHOCTH
MUHEpaJIOB, HAIIPUMEp, CIIIOJIbI, TAJIbKa); MIEIKOBUCTHINA, KOTOPBIH HAOII0JaeTCsl P TOHKOBOJIOKHUCTOM CTPO-
SHUM MUHEpajia ¥ HAalIOMUHAET OJIECK MICIKOBUCTHIX HUTEH (acOeCT, BOJIOKHUCTHIC pa3HOCTH Turica). HekoTopsie
MUHEpPAaJIbl 00IaAaf0T 0COOEHHO CHIIFHBIM OJECKOM, Ha3BaHHBIM aJIMa3HBIM (aJIMa3, HEKOTOPBIE PA3HOBUIHOCTH
LIMHKOBOM 00OMaHKoM). MaToBbIl Oieck (MHUHEPAIBI HE OJIECTAT) UMEIOT MUHEPAJIbI C TIOPUCTOMN, HEPOBHOM 3€M-
JIUCTON TIOBEPXHOCTHIO (KAOJIMHUT).

[Ipo3payHOCTh — CIIOCOOHOCTH MUHEPAJIOB MPOITYCKaTh CBET. 110 cTeneHn mpo3pavyHOCTH MUHEPANBI JENTCS
Ha!

Mpo3payvHbie (TOPHBIM XPyCTallb, KAMEHHAS COJIb, TOTIA3);

MOJTyIPO3pavyHble (XaJIE0H, OIall), Yepe3 KOTOPhIC BUIAHBI JIUIIb OUePTAHUS IIPEIMETOB;
IMPOCBCYHMBAIOIIHUE, ITPONYCKAOIHUE CBET TOJIBKO B OUCHb TOHKHUX IIJIACTUHKaXxX (HOHCBLIC HIHaTBI),
HEIpo3payHble, Yepe3 KOTOPbIe CBET COBCEM HE MPOXOIUT (ITUPUT, MarHETHT).

Mexanuueckue ceoticmea MuHepanos.

MexaHn4ecKkre CBOWCTBA MUHEPAJIOB OOHAPYKMBAIOT MPU MEXaHWYECKOM NIEHCTBHHM Ha HUX: MPHU CXKATHH,
pacTshDKeHUU U yaape. Tak ke, Kak U ONTHYECKUE CBOMCTBA, OHU PA3JIMYHbBI B Pa3HBIX HAMPABICHUSX M CBSI3aHBI
C aHM3OTPONMHEH KpHUCTAIOB. K UYHCIy BaXKHEMITNX MEXAaHHMYECKUX CBOMCTB OTHOCST H3JIOM, CHAWHOCTh U
TBEPAOCTb.

W3znom, T.e. BUII TOBEPXHOCTH, 00pa3yOIIEHCs IPY PacKajbIBAHUN MUHEpaa, TaKkKe SIBJISETCS BAKHBIM JIHa-
THOCTUYECKUM MIPU3HAKOM PsiJia MUHEPAJIOB. M3]10M MOXKET OBITh CISAYIONINX BUJIOB:

®  PaKOBHUCTHIM, UMEIOIIUM BHUJ BOTHYTOH U KOHLICHTPUYECKU-BOJIOKHUCTON MOBEPXHOCTH, HAIIOMUHA-
IOIIEH TIOBEPXHOCTh PAKOBUHBI (TOPHBIN XPYCTahb);

® 33aHO3UCTBIM C IMOBEPXHOCTBIO, MOKPHITOM OPUEHTUPOBAHHBIMU B OJHOM HANpaBICHUU 3aHO3aMHU
(turc, poroBast oOMaHKa), HEPOBHBIM (He(enHH);

® 3EMIIHCTBIM C MaTOBOH IIEPOXOBATOM MOBEPXHOCTHIO (KAOJTUHUT, TIUMOHUT);

®  3CPHHCTHIM, BCTPEUAONTAMCS YacTO Y MHHEPAThHBIX arperaTos.

CmaifHOCTh — 3TO CTIOCOOHOCTH MHHEPAIOB PAaCKAIBIBATHCS WM PACIICIUIATHCS 1O OJECTSIIUM Tapalieb-
HBIM TUTOCKOCTSIM, TI0 OTIIPEJICIICHHBIM KPUCTAIUIOrpaUIeCKIM HAIIPABJICHUSM MO0 KOTOPBIM B KPUCTAIUTMYECKOM
pelIeTKe MpOosBIAETCS HaUMEHbIIAs cuia clerieHus yacTull. CrnailHOCTh MOXKET MPOSIBISTHCS B OJHOM, JIBYX,
TPEX, YETHIPEX U IMIECTH KPUCTAIUIOrpadUIecKNX HaIlpaBICHUAX. J{JIs OIEHKHN CHAifHOCTH CYIIECTBYET CIeayro-
mag 1ikana:

BeCbMa COBEpIIICHHAs CHAHOCTh, KOT/Ia MUHEpal OYeHb JIETKO, (HallpuMep, HOI'TeM) pacHIeIIseTCsl Ha OT-
JieTbHBIC TOHYAWIINE JTUCTOYKH FUIA IUIACTHHKH, 00pasys 3epKaIbHO-0JIECTSIINE IIOCKOCTH CITAWHOCTH (CITO-
IIBI, THTIC, XJIOPUT);
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COBEpIIICHHAS CMTAHOCTh OTIIMYASTCS TEM, YTO MUHEpPAN PacKaJbIBaeTCs MpH cIaboM yaape MOJIOTKOM Ha
TIaJIKWe TapalyIeNIbHbIC TUTACTUHKY, KyOBl WK JpyTUe (OPMBI (TATHT, TAJCHNT, KAJIBIIUT);

cpenHsis (IBCTBEHHAsI) CMIAWHOCTh XapaKTepHA ISl MUHEPAJIOB, TP PaCKAIBIBAHIHA KOTOPHIX BO3ZHHKAET KaK
IJIOCKOCTH CITAHOCTH, TaK U TIOBEPXHOCTH C HEPOBHBIMH M3JTIOMaMH (TIOJIEBBIE IITIATHI, POTOBasi 0OOMaHKa);

HECOBEPIIICHHAS CIIAWHOCTh OOHAPYKUBACTCS ¢ TPYAOM. B 3TOM ciiyyae mpu pacKasibIBaHHM MUHEpaia mpe-
00J1a7a10T TTOBEPXHOCTH C HENPABMWIBHBIM U3JIOMOM (allaTUT, OJTMBUH, OCpHILI);

CIIAafHOCTh BEChMa HECOBEPILIECHHAS — IMPAKTUYECKU HET CIIAMHOCTH, KPUCTAJUIBI UMEIOT HEPOBHBIEC MOBEPX-
HOCTH U3JI0Ma IpU PacKosie (MOJIOYHO-0eIbIN KBapIl, 30J10TO).

B pa3znuuHbIX HamnpaBICHHUAX CHAWHOCTh KPHCTAJIA MOXET OBITh OJIMHAKOBOW WIJIM PA3HOM IO CTEIICHU CO-
BepireHcTBa. Heobxomumo yMeTs OTIIHYaTh TUIOCKOCTH CIIAWHOCTH OT TpaHel KPUCTalIa: TNIOCKOCTH CIIAWHOCTH
MMEIOT 00JIee CUJIBHBIN OJICCK M CBEXKHU BUJ; KPOME TOIO OHHM OOpasyloT psJl MapauelbHBIX JPYT IPYry MO-
BEPXHOCTEH. XapaKTepHbIM MPU3HAKOM JJIs1 HEKOTOPBIX MUHEPAJIOB SIBISECTCSA LITPUXOBKA HA TpaHSIX KpHUCTa-
710B (KOPYH/, KBapIl, MUPHT U Ip.), TOTJa KaK TOBEPXHOCTH CIIAITHOCTH BCET/Ia TTIAIKHE, TIISHIEBHIC.

Teépaocts. Iloa TBEPAOCTRIO KpUCTALIA MOHUMAETCS €r0 CONPOTUBICHUE MEXaHMYECKOMY BO3ICUCTBHIO
0osiee poYHOro Tena (MPOHUKHOBEHUIO OCTPHS, IaparnaHuio u T.1.). CyImecTByeT HECKOJILKO METOJIOB OIpe/ie-
JIEHHs TBEPJAOCTU. B MUHEpanornueckoil npakTuke MpuHATa mkaia Mooca. TBepaocTe MUHEpaAJa ONpEAENsIeTCs
CONOCTABJICHUEM TBEPJOCTH UCCIEAYEMOr0 MUHEpAIa C MUHEPATIOM-3TAJIOHOM U3 LKAkl TBEpIOCTH Mooca. B
ATOM IIKaJie OPSAIKOBEI HOMEpP MUHEpaa COOTBETCTBYET YMCICHHOMY 3HAYEHUIO €ro TBEPAOCTU. MUHEpabI
pacroJiaraloTcs B MOPSAKE BO3pACTaHUS TBEPIOCTH, TaK YTO MPEABIAYIINN MHHEpaa Iapanaercs MOCIeTyro-
LIUM.

IITkana Mooca:

1 — ranpk 6 — opTokias
2 — rurnc 7 — KBapI

3 — KaJbLIUT 8 — Tomas

4 — ¢proopur 9 — kopyHI
5 — anmarur 10 — anmas3

Jis onpenieneHNs TBEPAOCTH OCTPHIM YTOJIKOM MUHEpaja-3TalloHa HAHOCST apalnHy Ha POBHOM MTOBEPXHO-
CTH MHUHEpaJa, Mocje Yero yAalsioT MbUTh U MPOBEPSIIOT pe3ynbTar (He MyTaTh IapanmuHy C 4epTOi, KOoTopas
MOJXKET 00pa30BaThCs MPU KPOIICHUH MSITKOI0 MUHEpaia Ha MOBEPXHOCTU Oosiee TBepaoro). Hampumep, HEoO-
XOJJUMO YCTaHOBUTH TBEPIOCTh anbOnTa. M3 3TaTOHHOM KOJUIEKIIMK €r0 He [aparaeT HU OJUH MUHEpal JI0 ara-
THTa BKIIOYUTETHHO. OPTOKIIa3 OCTaBISIET HA HEM CIIa0BIN Cliell, HO U caM HcTHpaeTcs rpu 3toM. CieoBarens-
HO, Y 9THX JIBYX MHHEPAJIOB paBHAas TBePA0CTh. CIIEIYIOIINI MO IIKajie TBEPIOCTH KBAPI] IPU HAXUME I[apamnaet
anbOUT, CIeI0BaTEIbHO, TBEPIOCTh AbOUTA BhIIIC 5 1 HUXKE 7, T.e. 6. He00X0MMO OTMETHTh OTHOCUTEIHLHOCTh
IIKaJIBL: €ClIA TaJlbK UMeeT TBEPJOCTh 1, a TUIC TBEPIOCTH 2, TO ATO HE O3HAYAET, YTO THIIC B 2 pasza TBEPKE
TajbpKa. Toxke caMoe MOXKHO CKa3aTh M OTHOCHTEIHHO JIPYTHX MHUHEPAIOB-3TAIOHOB. TBEPAOCTH UX yCIOBHA, U
MIPU OTIPECIICHUN JPYTUMH METOJaMH TIOJTyYeHEI IPyTHe 3HAYCHUS.

WuTepBanbr TBEpAOCTH MEXy MHHEpAaMU-3TAIOHAME pa3lIndHble. AlMa3 TBep)ke Taiubka He B 10, a Gonee
geMm B 1000 pa3 B aOCOMOTHBIX eUHAIIAX TBepoCcTH. CaMblil OOJBIION HHTEPBAJ MO TBEPAOCTH MEXY KOPYH-
JIOM U ajMa3oM. Tak ke, Kak U CHailHOCTh, TBEPAOCTh KPUCTAIJIOB OOHAPYKUBACT aHU30TpONHI0. Kpucraibl
ajMaza MMEIOT HauOOJIBIIYIO0 CHAMHOCTh HA TPaHAX OKTa’Jpa, MEHBIIYI Ha TpaHsx pomOojaojaeka’pa, eme
MEHBIIIYIO Ha TPaHsAX KyOa.

Ecnu HeoOX01uMO Onpe/IeNIuTh TBEPIOCTD JIJISl KPUCTAIUIOB ¢ HEOOJIBIIION OBEPXHOCTHIO, 3TUM KPUCTAIIIOM
(WM ero 3epHUCTHIM arperaToM) HaHOCAT IapanuHy Ha MUHEpalI-3TaloH. Hamo MOMHUTE, YTO 3€PHUCTHIE arpe-
raTbl MOTYT COJIEpP’KaTh MPUMECH IPYTUX, 00Jee TBEpIbIX MHHEPAJIOB, CO3/1aBas HEBEPHOE IMPEICTABICHUE O
TBEPAOCTH.

st ompenienieHusT TBEPAOCTH MHHEPAJIOB MOXHO HCIIONB30BAaTh TaKWE PACIPOCTPAHEHHBIE MPEIMETHI, KaK
WTOJIKA WK HOX (TBEPIOCTh 5—06), CTEKIO (TBEpAOCTh 5), OpoH30Bas MoHeTa (3,5—4), HOroTh (2,5).

[InoTHOCTB. TIIOTHOCTB [UTS PA3IHYHBIX MHHEpaIoB konebercs ot 0,6 10 27 r/em’. Tloxasmsiomnas Macca
MHHEpAJIOB HMEeT IUIOTHOCTB OT 2,5 r/em® 10 3,5 r/cM°, 4To 06yCIaBIHBACT UIOTHOCTh 36MHOM KOPbI, PABHYFO
npuMepHo 2,7-2,8 t/cm’. TouHOE OnpejieieHne IIOTHOCTH BO3MOKHO JIMIIb B 1a00PATOPHBIX YCIOBHSX IYTEM
B3BEIIIMBaHUS HA THIPOCTATUYECKUX BECAX M MOCPEICTBOM JIPYTHX CIEIMaIbHBIX m3MepeHuil. Ha npaktuke ams
OBICTPOro HMPUOJIM3UTEIBHOIO ONPEACICHHUS TUIOTHOCTH MOJIb3YIOTCS B3BEIIMBAHUEM MUHEpaja Ha PyKe ¢ OLICH-
Koi "Tspkensrit", "cpeaauit”, "merkuid”.

Jlerkue — ¢ IWIOTHOCTBIO 710 3 r/cM® (HeTH, CMOJIBI, YIIIN, THIIC, KAMEHHAs COJb);
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CPEIHHE — C TUIOTHOCTBIO 110 4 T/cM® (KalIbIIUT, KBAPIL, MOJIEBbIE IIMATHI, CITIOBI);

TSKENBIE — C MIOTHOCTBIO Gonee 4 r/cm® (py/IHbIe MHHEpAITEI).

Yarme BCero BCTPEYArOTCS MHUHEPAIHI € IHIOTHOCTHIO OT 2 r/em® 1o 5 r/em®. Kak MPpaBUIIO, MUHEPAJIBI, COAEP-
Kalye THKENbIe METaUIbl, UMEIOT OOJBIIYIO TIOTHOCTh. HanGombIIyro TIOTHOCTh UMEIOT CaMOPOJHBIE dIie-
MEHTBI — 30JI0TO, cepeOpo, MUHEPANIBI TPYIIbI TUIATHHBL. B KpHCTalIax OJHOTO M TOTO YK€ COCTaBa IJIOTHOCTh
ONpeIeIIsIeTCSl XapaKTEPOM YIaKOBKHM aTOMOB B €IMHUYHOW CTPYKTYpHOH siueiike.J[Ji1 MUHEpanoB, Npe/icTaBIIsi-
IOIUX M30MOP(HBIE PSbI, YBENHUeHHE (MM YMEHbBIIEHUE) INIOTHOCTH MPONOPIHOHAIEHO H3MEHEHHIO XUMHU-
YEeCKOro COCTaBa.

MarauTHOCTh. DTO CBOHCTBO MHHEPAIOB OOHAPYXKUBACTCS MO OTKJIOHCHUIO MAarHUTHON CTPENIKH KOMIlaca
TIpU TpHOIIKEHUH K Hell oOpasma (MarHeTuT, IJIaTHHA, THppoTHH). Hanbomnee CHIIBHBIMA MarHUTHBIMA CBOM-
CTBaMM O0JIajjacT MarHeTuT. MUHepabl, 00JIaarolIie CUIBHBIM TOJISIPHBIM MarHETH3MOM, Ha3bIBAKOTCS Qep-
pUMarHUTHBIMHU.

Peakmus ¢ pactBopom cossiHoi Kucaothl (10%-ubiit pactBop HCI). Peakuus onpeaensieTcs: BbIICICHUEM yT-
JIEKMCIIOTO Ta3a OT KaIlUIh pacTBOpa Ha MOBEPXHOCTH o0Opa3iia MuHepana. Peakmusa xapakTepHa IJs MHHEPaJoB
kiacca kapOonatoB. [Ipu komuaTtHOi Temneparype ¢ HCl OypHo pearupyeT KaibIHT, aparOHUT U MaJlaXWT.
Jlpyrue MuHepabl Kilacca KapOOHATOB B PEaKIHMIO BCTYMAIOT TOJNBKO B BUAE MOPOIIKA (IOJIOMHT), a TaKKe C
HarpeTsIM PacTBOPOM HIIM PACTBOPOM OOIBIIEH KOHIIEHTpauu (Marae3ut). MHorue cynbGuAbpl BCKUMAOT IpU
Bo3neiictBun HCI ¢ BeienenneM cepoBoopo/a, JIerko OTIIMYMMOTO I10 3a1axy.

Opranonentuyeckue cBoiicTBa. Ha BKyc onpeaenstoTcss HeKOTOpbIe pacTBOPUMBIE B BOJIE COJIH. DTHUM METO-
JIOM JIETKO OTJIHYUTH TAIHT (KAMEHHAS COJb) OT CHIIbBHHA (KaJMHHAS COJb): TOCIETHAN UMEET TOPhKO-CONEHBIN
BKYC M CIIETKa ITUIIIET sI3bIK. DOChOpPUT NMPHU TPEHUH U3aeT PE3KUI YeCHOUHBIN 3arax.

KoHTposnbHbBIE BONIPOCHL:

1.OcHoBHbIE (U3MUECKUE CBOMCTBA MUHEPAJIOB U MX XapaKTEPUCTHUKH.
2.MexaHn4ecKne CBOHCTBA.

3.0npexesenne TBEPIOCTH MUHEPATIOB € MIOMOIIBIO IKajibsl Mooca.

4. XvMHYeCcKre W OPTaHOJICTITHIECKHE CBOMICTBa MUHEPAIOB.

1.5.5 Knaccudpurauum MUHepaJIo0B.
Ha ornasaenue

[To pacnpocTpaHEHHOCTH MUHEPAJIBI TIOPA3IEISIFOTCS HA!

— TIOPOI000pa3yOIINE — COCTABJISIOIINE OCHOBY OOJIBIIIMHCTBA TOPHBIX TIOPO/I;

— aKIIECCOPHBIEC — YaCTO MPHUCYTCTBYIONIUE B TOPHBIX MOPOJIaX, HO PEaKo ciararoiue Oonbiie 5 % mopo-
IbI (CITydau HaXOXKACHUS KOTOPBIX eMHIYHBI WM HEMHOTOYHCIICHHB ),

— pyZIHBIe— MHUPOKO MPEACTABICHHBIE B PYIHBIX MECTOPOXKICHHSIX.

CylecTByeT MHOTO BapHaHTOB Kiaccuukamuii MuHepanoB. Hanbosee mupoko UCoib3yercs KiacCu(puKa-
WSl TI0 XUMHUYECKOMY COCTaBY M KPUCTAJUIMYECKOW CTPYKType. BemecTBa OHOTO XMMHYECKOTO THIA YaCTO
UMEIOT OJIM3KYI0 CTPYKTYPY, ITO3TOMY MHUHEPAJIBI, CHAYaJia JENSATCS Ha KIIACCHI 0 XMMUYECKOMY COCTaBy, a 3a-
TEM Ha MOJAKJIACChI IO CTPYKTYPHBIM ITPU3HAKaM. O6HIerI/IH5[TaH B HACTOAIICC BpEMsS KPHUCTATLNIOXUMHYECCKAs
KJIACCU(PUKAIMS MUHEPAJIOB BBITJISIIUT CICAYIOUIUM 00pa3oM:

Paznen |. CamopoHbIe 371€MEHTHI 1 HHTEPMETAJUINYECKHE COeTNHEHUS
Paznmen I1.Cynsduasl, cynbdocosnu u UM o 100HbIe COSTUHEHUS

= 1 kimacc Cynbdhuasl 1 UM HOZOOHBIE COEAUHEHHUS

= 2 xuacc Cynbsdoconu
Pazpaen |l1.T"'anonansie coenquuenus (I"amoreHun1)

. 1 xnmacc @Topusl

= 2 knacc XJopuabl, OpOMHUIBI, HOIUMIBI
Paznen 1V.Okwucnsr (OkcHb1)

= 1 xmacc [IpocThie U CIIOKHBIE OKUCIBI

= 2 knacc ['MApOOKUCITBI MM OKUCIIBI, COAEPKAIINE THIPOKCHIT
Pazaen V.Kucnopoansie conu (OKCHCOH)

= 1 xmacc Hutpatsr

= 2 knacc KapOoHaTsl

= 3 knacc Cynbdarsl
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D1%83%D1%8E%D1%89%D0%B8%D0%B5_%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B
http://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BA%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A0%D1%83%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A1%D0%B0%D0%BC%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4%D1%8B_%D0%B8_%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%BE%D1%81%D0%BE%D0%BB%D0%B8_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B-%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B-%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%BE%D1%81%D0%BE%D0%BB%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%B8%D0%B4%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B-%D1%84%D1%82%D0%BE%D1%80%D0%B8%D0%B4%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4%D1%8B,_%D0%B1%D1%80%D0%BE%D0%BC%D0%B8%D0%B4%D1%8B_%D0%B8_%D0%B8%D0%BE%D0%B4%D0%B8%D0%B4%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D1%8B_%D0%B8_%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%BB%D0%B8_(%D0%BE%D0%BA%D1%81%D0%B8%D1%81%D0%BE%D0%BB%D0%B8)&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9D%D0%B8%D1%82%D1%80%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
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= 4 xmacc XpoMaTsl

= 5 knacc Bonsdpamarsl 1 MonuOaaTel
= 6 xacc Pocdhatel, apceHAThl M BaHAIATHI
= 7 xmacc bopatsr

= 8 xnacc CuukaThl

A. OCTpOBHBIC CHITHKATHI

b. Konbnesrie cunkaTthl

B. Llenoyeynbie CUIIUKATHI

I'. JlenTOUHBIE CUITUKATBI

J1. CioucTthie CHIIMKATHI(JTHCTOBEIC)

E. KapkacHbie cunukatbl

Ha ceroaHsiiHuii 1eHb H3BECTHO OKOJIO 4 THICAY BHIO0B MHHEpaoB. 3 00I1iero ynciia MuHepaibHbIX BHI0B
okoJ10 34% TMPUXOANUTCS HA CHITUKATHI, OKOJIO 25% — Ha OKCUABI ¥ THAPOKCHUIBI, 0Koiio 20% — Ha cymbduasr; Ha
JIOJTIO BCEX OCTaJIbHBIX MUHEPAJIOB MPUXOIUTCS 0K0JI0 21%.

E>xerotHo OTKpBIBAIOT HECKOJBKO JIECATKOB HOBBIX MUHEPAIbHBIX BHJIOB M HECKOJIBKO «3aKPBIBAIOTY» — JOKA-
3BIBAIOT, YTO TAKOW MHUHEPANT HE CYNIECTBYET.

UeThIpe THICSYH MUHEPAIOB — 3TO HE3HAYUTEIPHOE KOJIMUYECTBO MO CPABHECHUIO C YMCIIOM M3BECTHBIX HEOP-
TraHWYECKUX coenuHeHuit (0osiee MmwuioHa). HeOobIoe KOJMYeCTBO BUIOB MUHEPAJIOB OOBSICHICTCS CIETY-
IOIIMMH TIPHYUHAMHU:

— pacmpoCTPAHEHHOCTHIO XUMHUYECKUX 3IeMeHTOB. Hanbosee mupoko Ha 3eMiie PEACTaBICHBI KHCIOPO U
kpeMHuuii. COOTBETCTBEHHO, MOAABIIAIONICEe OOJIBIIMHCTBO MUHEPANIOB SBISCTCS cuiuxamamu. C Ipyroi cropo-
HBI, HEKOTOPBIC IIEMEHTBI TaK PACCESHBI, YTO HUKOT/IA He 00pa3yOT COOCTBCHHBIX MUHEPAJIOB H JIHIIH BXOJST B
CTPYKTYpPY HEKOTOPBIX MUHEPAIIOB B BUJIE TIpUMeceii;

— HeyCTOI\/'I‘II/IBOCTI)IO MHOTHUX XUMHWUYCCKHUX COGILI/IHGHI/Iﬁ B 3€MHBIX YCJ'IOBI/ISIX.

[Inpoko pacmpocTpaHEHHBIX B MPUPOJE BUIAOB MHUHEPAIOB HACUUTHIBaeTCA OKOJIO 450 BHUIOB, OCTAJIbHBIC
BCTPEYAIOTCS PEIIKO.

1.5.5.1. XapakTepucruka MUHEpPAaJoB Mo KJjaccam
Ha ornasnenue

Camopoonvie sniemeHnmboi.

K sTtoMy kmaccy OTHOCATCS MHUHEPalbl, COCTOSIINE UX OJHOTO XUMHUYECKOTO BIIEMEHTa M Ha3bIBAEMBIX 10
3TOMY 3JieMeHTy. HamprumMep: caMopoJHOe 30110TO cepa | T.J1. Bce OHM mopa3iensoTes Ha ABE TPy MeTall-
JIBI ¥ HEMETAILIBI.

B nepByto rpymiy BXOJIST caMOpOJIHBIE TUIATHHA, 30JI0TO, cepedpo, Mea» U HeKoTopele jp. JKene3o B camo-
POJHOM BHJIE BCTpEHYaeTCs KpaWHEe PEAKO H3-32 €ro CKIOHHOCTH (OPMHUPOBATH XMMHUYECKHE COCIWHEHUSI.
Kpaiine peaku B mpupojie caMopoaKs peakux Metayuion: nawianus (Pd), ocmus (OS), upuaus (Ir).

Bo Bropoii rpynmne — cepa, anmas, rpadpuT U ap. MuHepassl Kjacca He MOJIb3YIOTCS IUPOKUM PacipocTpa-
HeHHeM (KpoMe rpaduTa u cepbl), HO BaYKHBI B IPAKTUYECKOM OTHOIICHHUH.

K cobcTBeHHO TOPOI000pa3yIOIIMM MUHEpaiaM OTHOCHTCS JTiib rpadut. [IporcxoxneHue mouT Beex ca-
MOPOJHBIX 3JIEMEHTOB BHJIOTEHHOE, Yallle BCEro ruapoTepmaisHoe. IHOTIa caMopogHble 3JIeMEeHThI 00pa3yIoT-
cs B MHTPY3MBHBIX MOPOJax M KBapLEBHIX kKuiax, OOpazoBaHHE CaMOPOAHOI Cephbl CBA3aHO C BYJIKAHU3MOM.
DK30TeHHOE MPOUCXOXKICHIE MHHEPAJIOB CBS3aHO C pa3pyllIEHHEM IOPOJ M BBICBOOOXIECHHUEM CaMOPOIHBIX
3JIEMEHTOB (B CHIIy MX YCTOMYMBOCTH K (PU3MYECKOMY M XUMHUYECKOMY BO3JEHCTBHIO OHU KOHLEHTPUPYIOTCS B
ONMaronpuATHBIX JJIsi 3TOr0 MecTax). TakuM 00pa3oM, MOTYT (POPMHPOBATHCS POCCHINHU 30J10Ta, TUIATHHBI U ajl-
MAa30B.

OtnenbHO paccMaTpUBaeTcsl caMOpoIHbIN yriiepon C, KOTOPBIi co3aaeT ABe MOIUMOPQHbIE MOAUPUKALNH:
anMma3 u rpadur. OOpa3oBaHHe aIMa30B CBA3aHO C MarMaTH4ecKUMH poreccamu. Yale Bcero anmasbl BCTpe-
YarTcsl B KUMOEpIIUTaX — MOPOAax UHTPY3UBHBIX TeJ MOA0OHBIX HeKKaM. [ padut oOpasyercst B GoraTsix opra-
HUYECKUM BELIECTBOM OCaJI0UHBIX MOPOJaxX B IIpolecce MeTaMmophusma.

CymectByer psaa Oonee penkux MOIU(PHKALUN CaMOPOJHOTO YIIepoja: JIOHCASHINT, YaouT U QyiiepeH
(Cep). IlepBBIe 1Ba CXOMHEI C aIMa3oM, OTJIMYAsCh (POPMOI KPHUCTAUIOB M HECKOJBKO MEHBIIECH IIIOTHOCTHIO.
Oyiepen npezacraiseT co0oi KprcTaill mapooOpa3Hoii GOopMBI.

Cynvghuowr.
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http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D1%80%D0%B0%D0%BC%D0%B0%D1%82%D1%8B_%D0%B8_%D0%BC%D0%BE%D0%BB%D0%B8%D0%B1%D0%B4%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A4%D0%BE%D1%81%D1%84%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%91%D0%BE%D1%80%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A1%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://ru.wikipedia.org/w/index.php?title=%D0%9E%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5_%D1%81%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A6%D0%B5%D0%BF%D0%BE%D1%87%D0%B5%D1%87%D0%BD%D1%8B%D0%B5_%D1%81%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9B%D0%B5%D0%BD%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D1%81%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%BB%D0%BE%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%81%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%80%D0%BA%D0%B0%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D1%8B_(%D1%81%D0%BE%D0%BB%D0%B8)&action=edit&redlink=1
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Cynbuasl Wik CEpHUCTBIE COSTMHEHUS SBIISIOTCS COMSIMH CEPOBOJOPOAHOM KUCIOTH. OHU COCTABIISIIOT Me-
Hee 2 % Macchl 3eMHOM KOpHI yarie Bcero B Buze pyd. Cynbduasl He SBISIOTCA Opoa000pa3yomuMi MUHEPa-
JIAMH, HO TIPEJCTABIISIIOT OOJIBIION WHTEpPEC KaK PyJbl IIBETHBIX W YEPHBIX METANIOB. MHUHEpaNbl Kiacca Cylib-
(UOOB KPHUCTATM3YIOTCS B Pa3lIMYHBIX CHHTOHUSAX — KyOMUYECKOH, TeKcaroHalnbHOM, pomOmdeckoir u T.4. Ilo
CPaBHEHHIO C CAaMOPOJHBIMA MUHEpalIaMH, Y HUX 0oJiee IUPOKHIA COCTaB AIEMEHTOB-KaTnoHOB. OTciona 0oJb-
mee pasHooOpa3ue MUHEpalTbHBIX BUAOB. OOMMMH CBOHCTBAMH IS CYNb(HIOB SBISIOTCS METALUTHYECKHMA
OIeck, ceprie ¥ TEMHBIE [IBETA, CPEIHSS IUIOTHOCTb.

W3 cepHHCTBIX MUHEPAJIOB B 36MHOM KOpe HanbOoJiee MIMPOKO paclpocTpaHeH MUpHT FeS;(cepHblil mim xe-
ne3Hblil komuenan). [lupur u mapkasut FeS; (rpebeHuatrsiii KomdyenaH) SBISIOTCS MPUMEPOM SIBICHUS TOJHU-
Mophuzma, T.e. IpU OAMHAKOBOM XHMHUYECKOM COCTaBE MMEIOT Pa3HYI0 KPUCTAIUTMYECKYIO PEIIETKY  COOTBET-
CTBEHHO pasnnyaroTcsa 1o ¢usudeckum cBoiictBaM. K cymbduaam sxene3a oTHOCUTCS Takke NMUppoTuH FeS
(MarHUTHBIN KouenaH). M3 nmpyrux MuHepajioB Kjiacca cylb(UAOB 4acTo BeTpedaroTcs: xanbkonuput CuFeS,,
rajeHut PDS (CBHHIOBBIN OJIeCK) - BaXKHEHIIasi CBUHIIOBas pyna, chanreput ZNnS (IMHKOBass 0OMaHKa) - IMHKO-
Bas pyna, KuHoBaph HQYS (spko-KpacHbBIH MUHEpaTbHbBIN MUTMEHT, HICTOYHHK JUIS TIOYYCHUS PTYTH).

[IpouncxoxneHre OOMBITUHCTBA CYAb(YHUIOB SHAOTEHHOE, Yallle BCEro rHApOoTepMaibHoe (KpoMe MUPUTa, KO-
TOPBIN 4acTo (OpMHUPYETCA HA TIOBEPXHOCTH 3€MJIH U SIBIISICTCS TUITMYHBIM MUHEPAIOM HEKOTOPBIX OCaJI0YHBIX
mopoxa 1 1mouB). Cynmb(QuAbl SBISIOTCS OCHOBHBIM HMCTOYHHKOM Py I[BETHBIX METAJJIOB, a 3a CHET NpHMecei
pPEeIKHX U OIaropoJHBIX METAIOB LIEHHOCTh UX MCIIOJIb30BaHUs TOBBIIIaeTcs. JKene3o u Apyrue 4yepHble MeTal-
Tl (XpOM, Maprasell) u3 Cylb(UIHBIX PYyJ HE U3BJICKAIOTCS M3-3a N30BITKA CEPhl. B MOBEPXHOCTHBIX YCIOBHUSIX
Cynb(GUABI HEYCTOMUMBEI M pa3pyIIAOTCs, TIEPEeX0sl B pa3IMyHble BTOPUYHBIE MUHEPAIIBI: KapOOHATHI, Cynbda-
TBI, OKUCITBI U CHUITUKATHI.

OKcuobl U 2uOPOKCUOBDL.

OKcuzbl ¥ THAPOKCHUIBI IPEACTABISIIOT OAMH U3 HanboJsee pacpoCTPaHEHHbIX Ki1accoB ¢ 6osee yeM 150 mu-
HepalbHBIMU BHIaMu. Hanbosee mmpoko npeactasieHsl okeuasl Si, Fe , Al, Ti, Sn . HekoTtopsie U3 HUX 00-
Pa3yroT U THIPOOKCHIHYIO (POPMY.

YacTo OKCHIBI M TUAPOKCHUJBI MOIPA3AEIISIOTCS Ha 2 MOIKIIacca;

OKCHJIBI ¥ THIPOKCHIBI KPEMHHS,

OKCH/JIBI ¥ THPOKCH/IbI METAJLIOB.

B oTHOmeHnn mepBoro mojkiacca CylniecTByeT HEOJHO3HAUHAs WHTepnpeTanus. Hekoroprsie nccnemoBare-
JI1 paccMaTpUBAIOT OKCHUAbI KPEMHHUSI KaK YaCTHBIM Cllyd4aid KapKacHbBIX CHJIMKATOB. BakHeUIUM OKcHIOM
kpemuust (SiO,) siBisieTcst KBapll, KOTOpsIil cocraBmsieT 12 % macchl 3emMHO#T Kopbl. KBapir siBisiercs: 0ObIMHOM
COCTAaBIISIIONICH OOJBIIMHCTBA TOPHBIX MOPOA Pa3HOro TeHe3uca. PasnmuuaroT ciiepyroline BaKHEHIINE pa3Ho-
BHTHOCTH KBapIia:

TOPHBIN XPYCTallb — MPO3PaYHbIi, 0€3 IPUMeECEei, BCTPEUYaIOIHiCs B BUE KPUCTAIUIOB;

MOPHOH - KOPUYHEBO-YEPHBIN ITPO3PAUHBIN U ITOJIYIIPO3PAYHBI;

aAMETHUCT - (PHONIETOBBIN; IIUTPHH — HKEITHIH.

Brigensiorcss Takke CKPHITOKPHCTAIUTUYECKHE PAa3HOBUIHOCTH KBapIla: XajlleloH, KPeMeHb, arar (Ioyoca-
THII XaJEA0H), SIIMa, TATPOBEIH IJIa3 | Ap.

Kpome kBapma dopmyiny SiO, uMeroT MeHee pactpoCTpaHEeHHbIE MUHEPANTbl KPUCTOOAINT, TPUANMHUT, CTH-
moBHT (TIpuMep siBNeHHs monnMopdusma). Kpucrobanur, TpuauMuT GOPMHUPYIOTCS TIPU BBICOKUX TEMIIEpaTy-
pax u 00pa3yroTCs IPH U3BEPKEHUSIX BYJIKaHOB. CTUIIOBUT (hOpMUPYETCS TPU OYEHBb BHICOKHX JABIICHUSX U Ha
MOBEPXHOCTH 3eMIIM BCTPEYACTCS TOJNBKO B KpaTepax, 0Opa30BaBIIMXCS MPH MaJeHUH KPYITHBIX METEOPHUTOB.
CuuTaercs, 4T0 B 3eMHOI MaHTUHU SiO, MPHUCYTCTBYET B BH/IE CTHIIIOBHTA.

lMunpokcu KpeMHUS W3BECTEH TOJBKO OJMH. DTO OINAl — MUHEpAJ, MPEICTaBISIFOIINNA CO00M KOJUTOHIAb-
HbIil kpemuezeM SIO,. OH oOpa3yeTcs pu BbIMAICHUN KPEMHHUS B 0CAJI0K U3 Pa3IMYHBIX pacTBopoB. Dopmyna
onana SiOyNH,0, MOCKOJIBKY B HEM COJIEPKUTCS MEPEMEHHOE KOJIMYECTBO BOJbl. HeKOTOphIe pa3HOBHIHOCTH
ofaja UCIMOMB3YIOTCS B Ka4eCTBE IOJIENIOYHBIX U MOy IPAroleHHbIX KaMHed. OKCUABI U TUAPOKCUIBI KPEMHUS
XapaKTepU3yeTCsl HU3KOW TUIOTHOCTHIO, BEICOKOH TBEPAOCTHIO 6—Y, MPO3paYHOCTHIO, ITMPOKONW TaMMOM I[BETOB,
OTCYTCTBHEM craiiHocTH. Onai 4acTo o0pa3yercs B I04BaxX B pe3yJIbTaTe BEIBETPUBAHUS CHIIMKATOB, GOpMUPYs
XapaKTEepPHBIC HATEKU.

W3 okcra0B ¥ THIPOKCHIOB METAIIIOB 0OJIee BCETO PacpOCTPaHEHbI COSTUHEHUS Kelle3a U aIFOMUHHS.

MarauTHeIH Kene3Hsak - MarueTuT Fe;0, mm Fe,0,+Fe,03 - okcuz, Hanbostee OOraTeIii KeIe30M.

I'ematut Fe,03— B BUJe KPUCTAJIOB, Ha3bIBAEMbIH KEJIC3HBIM 0JIECKOM, a B CKPBITOKPUCTAUINYECKOH (hopMe
- KPacHBIM JKEJIE3HSIKOM.

Bypeiii  kenesnsk wiau  sgmMonut  2Fe,0,;3H,O - cmech  muHepanoB rétura  FeOOH u
ruaporéruraFeOOH nH,0.

Wnemenur (Fe, Ti),0s.
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OnHu sABJISIOTCS TTIaBHBIMH MUHEpasiaMH XeJle3HbIX pya. Hanbomnee Gorara skene3omM MarHeTUTOBas pyaa, He-
CKOJIBKO MEHEEe - FTeMaTUTOBas U caMmble OeTHbIC TMMOHUTOBBIE WIIM OOJIOTHBIC PYIBL.

[Iupoko pacrpocTpaHeHHBIM OKCHIOM aTIOMMHUS SIBJISETCA OOKCUT, KOTOPBIM IPEICTABIEH CMEChIO psla
MUHEpPAJOB.

K okcunam anroMHHUSI OTHOCATCS] HECKOJIBKO Pa3HOBUIHOCTEH Oosiee peIKMX MUHEPAIOB, HAIIPUMEP KOPYHI
Al,O;. KpacHasi pa3HOBHIHOCTH KOPYH/Ia Ha3bIBACTCS PyOHHOM, CHHSIS - carnupoM.

[Ipo3paunblie, KpUCTAUIMYECKHE Pa3HOBHIHOCTH KOpyHAa (camdup m pyOWH) u KBapia (aMeTHCT, TOPHBINA
XpyCTallb U Jp.) UCTIOJIL3YIOTCS KaK AParoleHHbIEC U MOy IparoleHHbIe KaMHH.

I'mapokcun amromunus - tuoocut Al,(OH); BXoauT B cocTaB altOMHUHUEBBIX PyJ - OOKCUTOB M MHOT/AA CO-
nep:xutcs B rimHax. OOpa3oBaHME MUHEPAIOB 3TOrO KJIACCA IMPOUCXOAUT IPHU YHIOTCHHBIX U 9K30T€HHBIX MIPO-
Heccax.

Tanouout.

Conn TamoreHOBOJOPOJHBIX KHUCIOT 00pasyioT okoio 100 mmuepamoB. Cpemu TalOMIHBIX COSAMHEHHH
HanOoJiee IIMPOKO PacIpOCTPaHEHbI (PTOPHUIIBI U XJIOPUABI - COEAUHEHHS KATHOHOB METAJUIOB C OJTHOBAJIEHTHBIM
¢dTopoMm u xyopoM. VX ponb Kak HOPOA00Opa3yoIX MHUHEPAJIOB HEBEINKA, HO OHM BaXKHBI B MPAaKTUUYECKOM
OTHOLICHUH.

®Topumpl - MEHEpaIBl CBETIIBIE, CPEJHEH IIIOTHOCTH U TBepAocTH. [Ipencrasurens - ¢pmooput CaF, (miaBu-
koBbIif mmar) u kpuoaut Na3AIF6 - MuHepan Ha3BaH KPUOJHT IO CXOACTBY (OECKY U MOKA3aTeIto MpeIoMIIe-
HUSA) CO JIBJIOM.

B nHaponHoM xo03sicTBE (PIIOOPUT U KPHOJIUT UCIOIB3YIOTCS B METAJUTYPIHHU TIPH IUIABKE METAJUIOB, B CTeE-
KOJIbHOM M XMMHYECKOW MNPOMBINUIEHHOCTH IS MOJIYYEHUs IJIaBUKOBOM KHUCIOTHL  IIpo3paunble paszHOCTH
(hro0pUTa UCTIONB3YIOTCS B ONTHKE.

Xnopumamu siBisitorest  MuHepaibl ranmut NaCl, cuneBun  KCI,  cumsuanr NaCl'KCl, kaprammit
KCIMaCl, 6H,0. Xopuapl 001a1at0T 0COOBIMU CBOMCTBAMH: COJICHBIM U TOPHKO-COJICHBIM BKYCOM.

W3 ranonnoB Hanbospliee pacpocTpaHeHHEe UMEET TANUT, KOTOPBIM HCIOJIb3yeTcs B BUIC MMOBAPEHHOM CO-
a1 B nuily. [IoMHUMO 3TOTO TajuT SIBIsSETCS OCHOBHBIM MCTOYHHMKOM HATpHS M XJOpa JUISI XUMHUYECKOW IMpo-
MBILIUIEHHOCTU. CHJIBBHH U KapHAJUIUT MCIOJIB3YIOTCA B Ka4eCTBE yNOOpEeHUM. ['amuT 1 CUIIbBUH HaXOAAT NPH-
MEHEHHE B MeaMIMHe U poToee.

lanut u CUITBBUH CITy’KaT IPUMEPOM M30MOpP(GHOro 3aMmellleHHs. B ramure yacTh MOHOB HAaTpHs BCET/Aa 3a-
MeEIlEHa KalueM, TaKKe KaK B CUJIbBUHE BCErJa NpUCYTCTBYeT HaTpuid. Ecinu HaTpuil U Kanuil mpUCyTCTBYIOT B
MPUMEPHO PaBHBIX KOJIMYECTBAX, TO MUHEPAJl HA3bIBACTCS CUIBBUHUTOM. HerpepbIBHBIN P MUHEPAJIOB € pas-
HOW CTENEHBI0 3aMEIICHUsI OMpPEJCICHHOr0 JJCMEHTa IPYTUM BIIEMEHTOM (HAOJIONaeMbBIii B PSIy TaJUT-
CHJIbBUHUT-CUJIBBHH) Ha3bIBaeTCsl M30MOpGHBIM paaoM. Popma 3amucu GopMya MUHEPAIOB M30MOPQHBIX Psi-
J0B MOKeT ObITh pa3iau4HOi. Hampumep, cuibBHHHT MOkeT ObITh 3amucan Tpems crmocodamu: NaCl'KCl,
(Na,K)Cl u NaKCl,,

J1iist TaJonI0B OOIIMMH SIBIISTFOTCSI HM3Kast TBEPIOCTh, KPUCTAIUTU3AIMS B KyOMUECKOH CUHTOHUM, COBEPILICH-
Hasl CIIaifHOCTh, IIMPOKast IBETOBAs FaMMa, PO3PavyHOCTb.

Io renesucy ¢ropuasl U XJIOPUABI OTINYAIOTCS. DIFOOPUT — MPOAYKT 3HAOTEHHBIX MPOLECCOB (TUAPOTEP-
MaJbHBINH). [anmuT (KamMeHHas COJib), CHJIBBHH M KapHAJUTUT 00pa3yroTcs B 9K30T€HHBIX YCIOBHUSX 3a CUET oca-
KJICHUsSI [IPU UCIIAPEHUM B 03€pax U MOPSIX.

Humpamu.

Hutpatel  mpupojaHele - KJIacc MHHEpaJOB,  COJIEM  a30THOM  KHMCIOTBL.  M3-3a  BBICO-
KOH pacTBOPUMOCTH B BOJI€ OOJBITMHCTBO HUTPATOB MPUPOIHBIX SIBISIFOTCS CPABHUTEIBHO PEJKHMMH MUHEpaa-
mu. OHH NPECTaBISIOT coGoit TIaBHEIM 06pasom Hurpatel Na**, K, pexxe NH*Y, Mg®*, Ca®*, Ba*, Cu®*. Bcero
B KJIACCE HUTPATOB MPUPOAHBIX BBIACISAIOT 9 MUHEPAJOB, U3 KOTOPBIX MPOMBIIUIEHHBIE CKOIUICHUSI 00pa3yroT
TONBKO HarpoBasi (umnmiickasi) cenutpa (HutpoHatput) NaNO; u kanuiiHas (MHOuWiCKas)) cenuTpa (HUTpPOKa-
aut) KNOj3. X MecTOpOXIeHHS HAXOATCS B KpalfHE CYyXHX JKapKHUX 007acTAX (B MyCTHIHAX).

Hutpatsl npupogable 00pa3yroTcsi B IPUPOAE B OCHOBHOM ABYMSI IIyTSIMH: OMOT€HHBIM IIyTEM (B pe3ysbTare
JIeSITEIbHOCTH HUTPOOAKTEPHA B TOYBE) U ITyTEM OKHCIICHHUS a30TaaTMoc(ephl Py rPO30BbIX pa3psiiaX W IO/
JEHCTBUEM COJIHEUHOU pagualiyii.

Hutpatbl ncnonb3yloTcst B KauecTBE a30THBIX yNOOPEHMid, a Tak e Uil MOJy4YeHHS a30THOW KHUCIIOTHI U
B3pBIBYATHIX BelecTB. [10CKOIBKY MPOMBINUICHHBIE 3alachl 3THX MHHEPAIOB OTPAHUYEHBI, B HACTOSIIES BPEMSI
HUTPATHI MOJTYYAI0T PEUMYIIIECTBCHHO METOIOM XHMHUYECKOTO CHHTE3a U3 a30Ta BO3/IyXa.

Kapbonamu:.

KapOonaTs! — conu yroybHo#i kuciothl. Mx obmmas popmyna ACOjz, rne A— nonsl Ca, Mg, Fe u ap. Musnepa-
JIBL 3TOTO KJIacca OYEHb HIMPOKO PACIIPOCTPAHEHBI B BEPXHHMX YACTAX 3€MHOM KOpPBHL. DTO MOPOA000pasyromune
MUHEpaITbl 0CAI0YHBIX MTOPOJ] (U3BECTHSKH, IOJIOMUTEI, MEIl ¥ Jp.) U MeTaMOpQUIeCKUX — MpaMop, CKapHBI.
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KapOonaTs! KpuCTaINIU3YIOTCA B POMOMYECKOH U TPUTOHAIBHOM CHHTOHUSIX (CraifHOCTD 1o poMOy). Jliist Hux
XapakTepHa HU3Kasl TBEpAOCTh 3—4, MpenMyIIeCTBEHHO CBeTIask okpacka. Haubonee yacto BcTpeyaromuecs Mu-
mepansl: Kameiur CaCOs , marmesur MgCO; , momomur CaMg (COs), , cumepur FeCOs; u mamaxur
CU2C03(OH)2.

CambIM pacnpocTpaHEéHHBIM KapOOHATOM SIBJISIETCS] KalnbLIUT. Hempo3payHblil KalbIUT HA3bIBAIOT U3BECTKO-
BbIM mImnaroM. [Ipo3pauHast pa3HOBUIHOCTh KaJIBLUTA — UCJIAHACKUHN HINAT BCTPEYACTCS PEXE U IPUMEHSETCS B
OIITHKE.

Marnesut MgCO; u noaomut CaMg(COs), UCTIONB3YIOTCS B XUMUYECKON MPOMBIIIICHHOCTH U JJIsl TIPOU3-
BOJICTBA LIEMEHTA.

Cunepur (kene3usiid mmar) FeCOz — pyna it monydeHus: KadecTBeHHOH cTaimu. CHAepUT — TUITUIHBIN M-
Hepan 6ooTHBIX pyn. Manaxut Cu,CO3(OH), oTHOCHTCS K THAPOKapOOHATAM.

ManaxuT - KpacUBBIN MOAENOYHBINH KaMeHb. Kak 1 ONM3KHid K HEMy [0 COCTaBy M CBOMCTBaM MHUHeEpall a3y-
putCu3zCO3(OH),, oH 006pa3yeTcss Ha MOBEPXHOCTH 3eMJIM B PE3yJIbTaTe OKUCICHHS CYIb(OUAOB MEAU B BUIE
HaTEYHBIX [MOYKOBUIHBIX arperaToB 3€JE€HOro LBeTa. Ero 3emimcTeie pasHOBUIHOCTH (MEAHAas 3€JIeHb) BCTpe-
YaroTcs B MeCUaHUKax Ypaja, YKpauHbl U APYTHX PaioOHOB.

Bce kapbonats! BetymaroT co cinaboit (5—10 %—noit HCI) consHo# KHCI0TON B PeaKInio, COMPOBOKIAIONILY-
10CS. BBIJCJICHUEM YIJIEKUCIIOro ra3a. CTeneHb HHTEHCUBHOCTH PEAKLUI Yy pa3HbIX MUHEPAIOB II03BOJISIET OTJIU-
YaTh CXOJHBIC [0 BHEUIHEMY BUIY KapOoHaThl. ['eHe3uc KapOOHATOB pa3HOOOpa3eH — 0CaAOUHBINA (XUMHUUECKHUH
1 OMOTEeHHBII), THAPOTEPMAbHBIN, MeTaMOpOUIECKUH.

Cynvghameoi.

Cynbdatel — conm CepHON KUCIIOTHI, T.€. UIMEIOT B cocTaBe pamukan SO, OHM KPHCTAUIM3YIOTCS B MOHO-
KJIMHHOW M pOMOWYECKOW CHHTOHUX. 3 MUHEpaioB 3TOro Kiiacca Mupoko pacnpocrpaneH runc CaSO,2H,0.
OH sBsIeTCS KOMIIOHEHTOM MHOTHX OCaJ04uHBIX mopof. JloObiBaercs B Goibiuux KoauuecTBax. Vcmonb3yercs
IUIS U3TOTOBJICHUS IUTYKATYpKH, LIEMEHTA, KaK HAIOJHUTENb NIPU U3rOTOBJIEHUH OyMaru M Kpacok, a TaKXkKe B
KadyecTBe yA0OpeHusI.

Pexe Bctpeuaetca anruaputr CaSO, — Ge3BonHbIN cynbhaT Kanbius. HMcKkyccTBeHHO 000XOKEHHBIH THIIC, a
TaKXe TOHKO3EPHHUCTHIE CIIOLIHbIE MacChl OOBIKHOBEHHOTO THIICA HA3bIBAIOT ajie0acTpoM.

WHornma BerpewaeTcsl JUIMHHOCTOJIOUATAass BOJIOKHUCTAas PAa3HOBUIHOCTH CBETJIOrO TOJIyOOBaTOrO THIICA,
Ha3bIBaeMasi CEJICHUTOM.

Mupabunur (rnayoeposa cosnb) NaSO, OH,Odopmupyercst HCKITIOUUTENBHO MYTEM BBIAACHUS B OCAI0K U3
XOJIOAHBIX PacTBOPOB Ha MOBEPXHOCTH 3eMiH. MecTopokIeHus: 0OHapyKUBAIOTCs 10 Oeperam CONEHBIX 03ED;
WCTIONB3YETCs TIaBHBIM 00pa3oM ISl IPOU3BOICTBA COJIBI.

baput BaSO,— riasuerit MuHepan Oapusi. bapur wacto oOpa3yer yAIWHEHHbBIE U YIDIONICHHBIE TpU3MaTHye-
CKHE KPHCTAJUIbI U APY3bl, BCTPEUAIOTCA TAKIKE XapaKTEPHbIE KPUCTAJUIMYECKUE CPOCTKU, OAPUTOBBIE PO3bI —
panualbHBIe arperaThbl, COCTOSIINE U3 TabIUTYATHIX KPHCTAUIOB. BeTpedaeTcs B BUjE JKWIJI B U3BECTHSKAX M
ciaHnax. baput mcnonb3yeTcss BO MHOTHX OOJIACTSIX YEJIOBEYECKOH JEATETHbHOCTH B CHIIy CBOEH XUMHUYECKOW
WHEPTHOCTHU: IIPY MU3TOTOBJICHUHU KPACOK, OyMaru, saMajieH, a Takke KaK yTsDKEJIUTeNb OKOJIAAa.

Hist cynbhaToB, Kak 1 KapOOHATOB, XapaKTepHbI HU3Kas TBEPAOCTb, CBETIas OKpacka, HeOOoJIbIas MI0THOCTD
(uckimoueHue 0apuT), CTEKIISIHHBIN OJIECK, COBEPIIICHHAS CIIAMHOCTD.

Cynbdatbl 00pa3yrloTcsi B 3K30I'€HHBIX YCJIOBHSX, 9acTO COBMECTHO ¢ rajoupamu. Hekoropsie cymnbdaTs
(OapuT) UMEIOT THAPOTEPMAIIBHBIN T'eHE3HC.

Xpomamur.

DJeMEeHT XpoM ObLI BIIEpBbIC YCTaHOBJICH B MUHepaie kpokoute (puc. 1.46). KpokouT — Xxpomar cBHHIA
(PbCr0,). On comepxut 69,1 % PbO; 30,9 % Cr’®. Haspanue ot rpeu.uporoc — mappas, Mo XapakTepHo-
My OpaHxeBo-KpacHoMy (madpannomy) nusety. CTapoe Ha3zBaHHE — KpacHas CBHUHIIOBasi pyja. XOpoLIo orpa-
HEHHbIC KPUCTAJUTBI U JIPY3bl YacTO BCTPEUAIOTCS MO TpemuHaM. Kpucramibsl mpu3MaTuieckue, yIUTHHEHHbIC
(umeroT ¢opmy ocTtporo pom0O03apa), cO LITPUXOBKOM Ha TpaHsx. LIBer odeHb ApKuil opaHXKeBO-KpacHbIi,
opaHKeBbIi 10 OarpsiHoro. Berpeuaercs penko. [IporcxoxieHne runepreHHoe — B 30HE OKHUCIIEHUS] MECTOPOXK-
JICHUH MOJTMMETAIIOB | 30J10Ta. [IpakTHuecKoro 3HaYeHusl He uMeeT. Berpeyaercs: B BUJIe KPAaCHBBIX KPUCTAII-
JIOB U JIpY3, KOTOPBIE LIEHATCS KOJUIEKLIMOHEPAMH.
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Puc. 1.46. Kpokour

XpoM — IOBOJIBHO paclpocTpaHeHHBIN meMeHT Ha 3emie. Ero kimapk (cpemHee coaepkaHue B 3eMHOU KOPE)
cocrasnseT 8,3-10° %. XpoM HMKOr/Ia He BCTPEUaeTCsl B CBOOOIHOM COCTOSHHUH. B XpOMOBBIX Py/1aX IpaKTHUe-
CKOe 3HaueHue umeeT ToabKo XpoMuT FECr,0,, OTHOCSIMIACS K IIMUHENIIM — H30MOPQHBIM MUHEpalaM KyOu-
YeCcKOW cucTeMBbI ¢ obmiel Gpopmynoit MO-Me,Os, e M - HOH IBYXBaJIEHTHOTO MeTaia, a Me — HOH TpexBa-
nentHoro Metauia. [llnuHenn MoryT o0pa3oBBIBATH JAPYT C IPYTOM TBEPIbIC PaCcTBOPBL. XPOMHUTHI OKPAIICHbI B
TEMHBII MJIM TOYTH YEPHBII LBET, UMEIOT METAIUIMYECKUN OJIeCK M 0OBIYHO 3aJIETa0T B BUJIE CILIONIHBIX MacCH-
BOB. MeCTOpOXKICHHSI XpPOMUTA UMEIOT MarMaTHYeCKOe MTPOUCXOXKICHHE.

Bonvgpamamol u monuboamol.

Cpenu Bosb(hpamaroB (cosieii BonbppamoBoii kuciotel H;WO,) u MonubaaTos (cosieli MOIMOACHOBOM KHC-
snotel H,M0QO,) umeroTcss MuHepanbl-aHaioru (Hampumep, meenut CaWO, u nosemmutr CaMoQy), mostoMy
yIoOHO paccMaTpHBaTh 00a MOJKJIacca COBMECTHO, TeM Oojlee UTO OHH He OoraThl BuAamMu. BombdpamaTs sxe-
Jie3a, Maprafia v Kajblys IPEUMYIIECTBEHHO 00pa3yIoTCs B THAPOTEPMATBHBIX YCIOBHSAX, TOT/IA KaK MOJIHO/1a-
ThI — B 30HaX OKHCJICHUS THIPOTEPMATILHBIX MECTOPOXKIICHHM, COACPIKAIIUX B MEPBUYHBIX PyIaX MOJIUOJICHUT.

Dochamol, apcenamvl u 6aHadamol.

DTOT KJIacC MUHEPAIOB 00BEAUHSIECT coyid (POCHOPHOM, MBILILIKOBOW M, B MCHBIICH CTCIICHU, BaHAIUEBOM
KHUCJIOT ¥ HacuuThIBaeT cBhImie 300 MUHEpasoB.

Hawubonee MHorouncieHnsl cpenu HuX ¢ocdarsl. B mpupoae nzBectHo cpoime 230 dhocdatos, cpeau Ko-
TOPBIX BBIICISIOT:

MPOCTHIE (C OAHUM) U CIOXKHBIE (C ABYMsI K O0Jiee BUI00OPA3yIOIIUMU KATHOHAMH ),

kucnele (tuna CaHPO, — monerut), cpennue u ocHoBHele (¢ OH-rpynmoii), a Takxke ¢ APYrUMU AOTIONHU-
tenbbME aanoHamu — (F, Cl, O, [AsO,]*, [SiO4]* u ap.).

M3-3a OTHOCHUTENBHOM CIIOKHOCTH cocTaBa (ochaTam Oosiee CBONCTBEHHBI KPUCTAITBI HU3KOW CHMMETPHH.
[IpocTpaHCcTBEHHOE PACIIONOKEHNE KATHOHOB U JIOTIONIHUTEIHHBIX aHHOHOB, a TAK)KE MOJIEKYJT BOJIBI OIIpE/eIisieT
KOOPJIWHAIIMOHHBIE, [IETI0YEYHbIE, CIIONCTHIE M KapKacHbIE MOTHBEI B KPUCTAITMYECKOH CTPYKTYpe dochaToB.

docdarel vHOTAA OECIBETHBI, Yallle MHTEHCHBHO OKPAIICHBI, HATpUMED, A GochaToB ATIOMUHUS U JKelle-
3a  O0COOCHHO XapakTepeH CHHUH [BET pa3IMYHbIX OTTeHKOB. Muorum Qocdaram cBoiicTBeHHA
JIOMHUHECICHITUSI.

I'maBHbIC MpecTaBUTENH Kiacca GpochaTos:
ammatut Cas(PO,4)3(OH,CI,F); Busuanut Fez(PO,),8H,0; 6uproza CuAls(PO,),(OH)g 5H,0.

AnaTtut — HanboJIee PacpOCTPAHEHHBIN MUHEPAJ 3TOr0 Kiacca. AMAaTUT MOKET MMETh KaK SHIOTCHHOE, TaK
W DK30TE¢HHOE TPOHCXOkeHue. [lepeunciieHre B GopMylie anaTuTa TUAPOKCHIIBHON IPYMITbI, XJopa U ¢GTopa
03HAYAeT, YTO B ’TOM MHHEpaIe BO3MOXKHO H30MOP(HOE 3aMeIlleHHe YKa3aHHbIX aHUOHOB. [IpuuéM cambIM pac-
MPOCTPAHEHHBIM SBJISIETCSl TOPANIATHUT, T.€. allaTHT, B KOTOPOM (Top mpeobnanaet HaJl XJI0POM U THAPOKCHIIOM.

BuBHaHHT, OECIBETHBIH B BOCCTAHOBUTEBHBIX YCIOBHUIX U SIPKO- CHHUN MOCIIE OKHCIICHUS MUHEPall, UMEET
HCKITFOUUTETBHO 3K30I€HHOE MPOUCXOXIeHHEe. BeTpeuaeTes Ha 600Tax, MOCKONBKY 00pa3yeTcs MpHu HEeA0CTAT-
K€ KHCJIOpOoJia ¥ U30bITKE OPraHNYECKOTO BEIIeCTBA.

Buproza, kpacuBblii romy0Ol MU 3elIeHBIN MOAETIOYHbIH KaMeHb, TAKXKe UMEET TOJbKO HK30T€HHOE MPOHC-
XOXKICHHE

B npupoze ¢octate! nHoraa Berpevatorcs B Buae hochoputoB. PochopuTsl — ocagouHble MOpCKUe 00paso-
BaHUsI, OJM3KHE MO COCTaBY K amaTUTy, COACpIKallie MPUMECH KBapua, KapOOHATOB, IIayKOHUTA M TIIMHUCTHIX
gactull. OHM OOBIYHO 00PA3yIOT paiuaIbHO-ITYYUCTBIE U CKPBITOKPUCTAININUECKIE KOHKPELHH.

[TouTn 17151 BceX MUHEPAIOB PaccCMaTpUBAaEMOr0 KJIacca XapaKTepHBI 3eMIIUCThIE, KOJUIOMOP(HBIE arperaTsl,
HaJIETBI, KOPKH, TNIOTHBIE CKPBITOKPUCTAIIIMUECKHE CKOTIIICHUSI.

61


http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A4%D0%BE%D1%81%D1%84%D0%B0%D1%82%D1%8B_(%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8B)
http://www.mining-enc.ru/f/fosfaty/
http://www.mining-enc.ru/k/kristall/
http://www.mining-enc.ru/v/voda/
http://web.ru/db/msg.html?not_mid=1166351&words=%EA%EE%EB%EB%EE%EC%EE%F0%F4%ED%FB%E5

62

MHorue MuHepajabl ATOTO Kjacca BBIICIAIOTCA SPKOW OKpacKoW, CBA3AHHON € cojep)KaHMeM HOHOB-
XpoMo(OpOB. YpaH cofepxkaiiue HMEIOT KAHAPEEUHO-XKENThIN WM U3yMpPYIHO-3€JICHBIH 1BeT. MuHepabl,
cogepkamueCu, 3eJIeHbIe Pa3HbIX OTTEHKOB J0 3€JIeHOBAaTO-Toiy00ro; Co- po30BbIe 10 MalMHOBO-KpacHoOTo; Fe
- Oypsle, )xenThie, cuaue; Mn- po3oBsie.

BonpmmHCTBO ocdaToB 1 UX aHAJIOrOB MMEIOT HU3KYIO H CPEAHIOI TBEPAOCTh. Penko oHa moxoaut 10 5.

[lomapnsromiast 9acTh MUHEPAIOB ATOTO Kjlacca, BKIFOYAs BCE apCEeHATH M BAaHAJATHI, a TAaK)Ke BCE BOJHBIC
COEIMHEHHUS, SBISIOTCS MUHEpaJlaMH IMOBEPXHOCTHBIX mporeccoB. Hanbomnee 4acTto 3T0 30HA OKHUCICHHS CYyJb-
(UIOHBIX MECTOPOXKICHUH, HAXOMSIINXCA B CTpaHaX C )KapKUM, TPONMMYECKIM KIUMATOM. 3HAUYUTEIbHBIE KOJIH-
YecTBa OHHM 00pa3yloT Takke B Tporeccax ocaakoHakoruieHus: (ocopuThl, allaTUT, BABUAHKT). MeHblee
YHCI0 MUHEPAIIOB BO3HHMKAET B pe3yjbTaTe MarMaTUYE€CKOr0 WM IIETMAaTUTOBOTO IMPOLIECCOB (amaTuT, Mo-
HAIWT). ATIAaTUT ABJSETCS MUHEPAIOM, BO3HHKAIOLINM IPAaKTHUECKH BO BCEX MpOoIleccax MHHEPaIo00pa30BaHusl.

Spkast okpacka HEKOTOPHIX ypaHWI-(oc(aToB (ypaHOBBIE CITFOJKH) HCIIOJNB3YETCS B Ka4eCTBE IMOMCKOBOTO
MpU3HAKa pyJ ypaHa.

[Ipu 3HaUNTENHHBIX KOHIEHTpAHIX (ocdaTbl UCIOIB3YIOTCS KaK PYAbl PEAKUX 3EMENb, ypaHa U JPYTUX
3JIEMEHTOB, a TaKKe s ModydeHus (ochOpHBIX yA0OpEHHIA.

bLopameut.

Bopartsl o cocTaBy SBISIFOTCS cOJISIMU OpTOOOpHOI KuciaoTel H3BOs.

Annon [BO;]’” mMeeT BHJ[ IITOCKOrO TPEYrONbHIKA CPABHUTEILHO MAIBIX Pa3MEPOB. ITO GIarONPHSTCTBYET
00pa30BaHUIO MMPOYHBIX KPUCTATMYSCKUX PEIIETOK ¢ MAJIBIMK KATHOHAMH TPEXBAJICHTHBIX METANIOB Fe**, AI*,
Mn*" B coueranuu ¢ ManbIMH ABYXBaJIeHTHbIMH KaTHoHaMu M@”", Fe?*, Mn®*. Jlias monmGopaToB BechMa Xapak-
tepubl nobl M@®* 1 Gonee kpymubre - Ca®*, Na'™.

M3BecTHO 85 MPHPOIHBIX 6OpaToB. Y AeNbHbIA Bec B Ge3BOHBIX Oopatax 2,6—3.4 r/em® (penko Gombire). Y
BOZOCOIEPKAIMX 6OpaToB — MeHbure 2 r/cm’. TBepaocTh Ge3BOAHBIX Mo mkaze Mooca 5—6, BOAHBIX 2- 4.
LBeT: GecuBeTHEIE, Oeble, Cepble, peKe JKENTHIE HITH OKpallIeHHBIE B PYTHe [[BETA.

EOpaT])I cjararoT MECTOPOXKIACHHUA pAda TCHCTUYCCKUX  THUIIOB, T'JIaBHbIC nu3 KOTOPBIX KOHTaKTOBO-
MeTacOMaTHYeCKHe, BYJIKAHOTC€HHO-0CAI0YHbIE U TaJloTeHHBIE. bopaThl BCTpedaroTcsl B JOJIOMHUTAX, B JIOJIOMUT-
AHT'UAPUTOBBIX MOPOJax, B KaMEHHOM COJIM M KaJIMHHBIX COJIIX. B rajgoreHHnIx TFOpPHBIX IIOPOJaxX HCEPEAKO
BCTPEYAIOTCS HE TOJIBKO OOPAThI, HO M OOPOCUIMKATHI (TaHOYPHT).

Cunuxamul.

K xmaccy cunmkaToB OTHOCHTCSI HAMOOJBINEE YHCIO MUHEPAIOB, BXOSIINX B COCTAB 36MHON KOPBL. TpeThs
YaCTb U3BCCTHBIX MHUHCPAJIIOB OTHOCUTCS K KJIACCY CHIJIMKATOB U AJIFOMOCHJIMKATOB. CuiMKaTbl BMECTE C KBap-
LIEM COCTABIISIIOT OKOJIO 95 % 3eMHOI KOpbl. DTH MUHEPAIbI CIararoT OOJIBIIMHCTBO TOPHBIX nmopox. B tabn.l. 3
MpEJICTaBICHO 00BEMHOE COJIepIKaHKe TIOPOI000Pa3YIOIINX CHINKATOB B KOHTUHEHTAILHOU KOpE.

Tadomuua 1. 3
Munepan Copepxanue CHINKATOB, %o
IToneBbie mmnarTb 57
IMupoxcenst + amdpuOOIBI 13
Kgapn 11
Crroas! 11
OnuBuH 3

YCTaHOBJIEHO, YTO BO BCEX CHIIMKATAX KAXIBIA HOH KpeMHHsS Si** HAXOZHTCS B COCAMHEHHMH C YETHIPHMS
HOHAMM KHCIIOPO/IA H MOXET ObITh H300paxen hopmyioii [SiO4]*. DTo coenuHeHue SBIsSETCS OCHOBHOI CTPYK-
TYpHOM eIWHUIEH CHIIMKATOB M Ha3bIBAETCS KPEMHEKUCIOPOAHBIN TeTpasap. KpeMHeKuCIOopoJHbIi TeTpasap —
IPYMITUPOBKA, COCTOSINAS U3 YETHIpeX OONBIINX MOHOB KUCIOpoAa (MoHHBIN pamuyc 0,13 HM) U ofHOTO MOHA
kpemHuus (noHHBIN pannyc 0,04 HM). Ilpn 3TOM HEHTPBI HOHOB KHCIOpOAa 00pa3yroT YeThIpe BEPUINHBI TeTpa-
3/1pa, a MOH KPEMHUS 3aHUMAET LIEHTP Takoro Terpasapa (puc. 21).

a o 8
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Puc.1.47. KpeMHEKHCIOPOIHBIN TETpadIp:
a, 0, 6 - pazHble crocoObl U300paKEHNUS

KpeMHekucnopoaHslii TeTpasap o0saaeT 4eThIpbMsi CBOOOIHBIMH BAJICHTHBIMU CBSI3SIMH, 32 CYET KOTOPBIX
MPOUCXOJUT MPHUCOSANHECHUE JPYTUX KPEMHEKUCIOPOJHBIX TETPAdAPOB U HOHOB APYTUX XUMHYECKUX JIEMCH-
TOB.

B ocHOBY Ki1accuuKannuy CHIIMKATOB MOJIOKEH CIIOCO0 COSANHEHHS TETPadIPOB.

KpeMHeKHCIIopoHbIE TeTpasApbl MOTYT OBITH 000COOICHBI OJJMH OT JIPYTOro MM COSTUHATHCS OCPEICTBOM
OOIIMX KUCIOPOAHBIX HOHOB Yepe3 BEPIIMHBI TETPAdIPOB, CO3/1aBasi CIOKHbBIE KOMIUIEKCHO-aHHOHHBIC PajIiKa-
Jb1. B 3aBUCHMOCTH OT CITOCOOOB COWICHEHHSI KPEMHEKHUCIOPOHBIX TETPA3APOB CUITMKATBI Pa3/eisieTcs Ha Clie-
JYIOILUE TPYIIIIbL:

®  OCTpOBHBIC;
KOJIbIICBBIC;
[[CTIOYCYHBIC;
JICHTOYHBbIC;
JIMCTOBBIC;

®  KapKacHBIC.

Ecnu deTpipexBaieHTHBII KPEMHHI B LIEHTPAX TETPA3JPOB YACTUYHO 3aMEIIACTCS TPEXBAJICHTHBIM aJTIOMHU-
HHEM WIH B HEKOTOPBIX CIydasX jKeJIe30M, TO BOZHHKACT OJJHA CBOOOHAs BaJICHTHOCTh M 00PA3yIOTCs alroMO-
CHJIMKATBHI.

OcmposHbie cunukamul. B cTpyKType CHIMKATOB 3TOW TPYIIbI KPEMHEKUCIOPOIHBIC TETPAdIPhl HE UMEIOT
00LIMX BEpLIMH, T.€. OOMUX MOHOB KHUCIOPOJA, W YACPKUBAKOTCS B PEIICTKE HOHAMH JIPYTHX dJIEMEHTOB. DTH
CHJIMKATBhl 00Nafar0T OOJNBIION TBEPAOCTHIO ¥ JOBOJIBHO BBICOKOW IIOTHOCTHIO. CaMbIM pacopoCTpaHEHHBIM
MHHEPAJIOM 3TOM TpyIIsl siBiseTcs oauBuH (Mg,Fe),SiO,.CyiectByeT n3oMopdHsIii psif OT MUHEpana GpopcTe-
pura (MQ,SiO,4) no munepana gasura (Fe,SiO,), oqHako yarie BCTpeyaeTcsl MPOMEKYTOUHbBI MHHEpall OJIU-
BUH. OH XapaKkTepeH JUlsl YIbTPAOCHOBHBIX H OCHOBHBIX H3BEP)KEHHBIX TOPOI.

K 6osnee peakum octpoBHbIM cuitrkataM oTHocsTest Tonas (Al,SiO4(F,OH),) u uupkon (ZrSiO,). Iocnenuuit
MHHEpAJI OTJIINYACTCS KpaifHe BHICOKOH YCTOHYMBOCTBIO K BHIBETPUBAHUIO, B PE3YJIbTATE YETO B MIOYTH HEM3MEH-
HOM BHJIE COXPAHSETCS B TCUCHHE MUJUIHAP/IOB JIET; KPOME TOTO, YaCTh LIUPKOHHUS B HEM H30MOP(HO 3amelieHa
TOPUEM H YPAHOM, YTO TTO3BOJISIET TPOBOIUTH JATHPOBKY [IUPKOHOB H30TOMHBIMU METOIAMH.

B meramopduueckux MperMyIIECTBEHHO U PEKE B M3BEPIKCHHBIX MOPOJAX BCTPEUAIOTCS TpaHaThl. B 3T0i
rpyIIe MUHEPAIOB KATHOHHAS YaCTh KOMIICHCUPYET COBOKYITHBIN 3apsi] TPEX KPEMHEKUCIOPOAHBIX TETPasIpoB
(10 He coenuHENHBIX BepumHamu). O0umas Gpopmysia rpanata Me"sMe™,(Si0y)s.

M3BeCcTHO HECKOMBKO PA3HOBUIHOCTEH TPaHATOB, U3 KOTOPHIX CAMBIM PACIPOCTPAHEHHBIM SIBJISCTCS aJlbMaH-
miH FesAl[SiO4]s TeMHO-KpacHOTO WM OypOBaTOrO IBETA; PEKE€ BCTPEYAETCS PO30BATO-KPACHBIA MHPOII
MgsAl,[SiOy]s 1 opamskeblit, KopudareBblit crieccapTud MngAly(SiOy)s.

HawuGosiee pefIkiMu SIBJISIFOTCS 3€JICHbIC Pa3HOBUIHOCTH TpaHaTa:

rpoceyitsip CazAlL[SiO,]a:

anapanut CazFe,(Si0,)s (3eeH0BaTO-KENTHI),

yBapoBHUT CazCry(SiOy); (M3yMpyIHO-3€IEHBIN).

Bau3ku 10 CTPOCHHIO K OCTPOBHBIM CHIIMKATAM W MHHEPAJIbl, COCTOSIINE MOJHOCTHIO MM YaCTHYHO U3
CIIBOCHHBIX KPEMHEKUCIOPOIHBIX TETPadApoB. MHOIIa X BBIACISIOT B OTACIBHBIN KJIacc, MHOT/A K€ paccMart-
PHBAIOT KaK MOJKJIACC OCTPOBHBIX CHIIUKATOB.

Hawubosee pacripocTpaHeHa B 3TOM IMOJKJIACCE TPYIINA 3MUA0Ta, BAXKHOTO KOMIIOHEHTA METaMOP()UIECKUX
mopox; 6azoBast hopmyiaa amumpoToB CaAls(SiO4)(Si07)O(0OH), a oTmensHBle MHUHEPATBI BBIAEISIOTCSA IIPH
M30MOP(HOM 3aMEIICHUN ATFOMUHUS JKEIIE30M, MarHUEM MITH MapraHIIeM.

Konvyesvie cunuxamor. CUIHKATBI, CTPYKTYpa KOTOPBIX 00pa3oBaHa W3 MICCTH (3HAYUTENBHO pexe TpEx
WK YeTHIPEX) KPEMHEKUCIOPOIHBIX TETPAdAPOB, COSTMHEHHBIX B KOJIBIIO, HA3bIBAIOTCS KOJIbIIEBBIMH (puc.
1.48.). [IpencraBuTeneM CHIMKATOB C KOJBLOM K3 mecTH TeTpadapoB [SigOig] sBusercs oepmnt BezAly[SigOsg],
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MOJTYTIPO3PAYHBINA U PO3PAUYHBIA MUHEpal, 00pa3yoNHi IECTUTPAHHBIC PU3MATHICCKUE KpUcTalTbl. U3 Hero
OOBIBaCTCS METAILT OSPUILTUH.

3eneHas pa3HOBUIHOCTH OepHIIa Ha3BIBAETCS H3YMPY/I.

K 370i1 ke Tpymie OTHOCUTCS CI0KHBIN Oopoanmtomocuinkat Typmaana NaFezAlg(OH),(BO3)3SigO1s. Ipo-
3payHble PA3HOBUIHOCTH TypMallMHA HCIIONB3YIOTCS KakK JparolieHHble KaMHH. HeKOTOpble PasHOBHIHOCTH
TypMaJIiHa TIPUMEHSIOTCS B PaJIHOTEXHUKE.

{5

Puc. 1.48. CTp}/'KTypHOG PACIIOJIOKCHUEC KPEMHCKUCIOPOAHBIX TETPASAPOB B KOJIBLIICBOM CHUJIMKATEC

Lenoueunvie cunuxamoi. Y MAUHEPAIOB 3TOH TPYIITBI KPEMHEKHCIOPOIHBIE TETPAdAPbl COSTHMHEHBI B OECKO-
HEYHbIE 1EMOYKH, B opMyIie 0603HauaeMble Kak Si,Og' (puc.1.49.).

Puc. 1.49. CtpykTypHOE pacIojioKeHUE KPEMHEKUCIOPOAHBIX TETPAdAPOB
B I[EMIOYEYHBIX (@) ¥ JICHTOUHBIX (0) CHIIMKATaxX

B rpynmy 3THX CHIMKAaTOB BXOJST >KEJIE30MarHEe3WalbHbIe CHIIMKATHI CEMEHCTBAa TMPOKCEHOB, CPeNd KOTO-
PBIX pa3U4a0T MOHOKJIMHHEIE (KaJbIMiicoAepIKaliie) 1 poMondeckne (0ecKaabIeBbIe).

Kanbiuiicoaeprkaiiye mUpoKCeHbl 00pa3yroT nu3oMopdHbiil psia ot reaenbepruta (CaFeSioOg) 1o auorncuaa
(CaMgSi,0g). OniiH U3 caMbIX PacIpOCTPaHEHHBIX MPOMEKYTOUYHBIX YWICHOB 3TOTO psijia — aJFOMOCOICPIKAIHI
nupokcen — aBrut (Ca, Na) (Mg, Fe, Al) [(Si, Al),O0¢], siBistoruiics OCHOBHBIM KOMIIOHEHTOM TaKHUX MarmMaTH-
YEeCKUX IMopoj, Kak 0aszansbT u radopo (puc. 1.50., g, 6). B 3ToM MHUHEpayie OCYIIECTBISETCS KaKk U30MOpQhHOe
3aMelIeHUe MarHus Ha )KeJe30 M aJIOMUHHUN B KATHOHHOH TPYIINE, TaK M 3aMEIICHue KPEMHUS Ha aTFOMUHUI B
TeTpadipax. ABrUT UMEET KPUCTAIIIBI 3eJICHOBATO-UYEPHOT'0 IIBETa C BOCBMUYTOJIbHBIM CEYEHUEM U OJICCTSAIIUMU
IPaHsMH.

BeckanblineBble MHPOKCEHBI 00pa3yroT u3oMopdHbIA psig oT ¢eppocuanta Mg,[SiOgls 10 3HCTaTHTA
Mg,[Si,Ogls. B 3TOM H30MOPGhOHOM psiTy BBLACISACTCS CIEAYIOIINE HHIUBUIYaTbHbIE MUHEPAJIBI: SHCTATUT (CO-
nepxkanue Fe or cymmbl Maraus u keneza 0—-12 %), 6ponsut (Fe 12 —30 %), runepcren (Fe 30-50 %), dheppo-
runiepcred (Fe 50—70 %), synut (Fe 70—88 %) u deppocunut (Fe 88—100 %). Deppocuianut BcTpedaeTcs B MpH-
poJie peiKo, OCTabHBIE K€ MUHEPAJIbl ATOTO Psijia pacpOCTPAaHEHBI ITUPOKO, BXOJSI B COCTaB OCHOBHBIX H YIIb-
TPAOCHOBHBIX MOPOJI.
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Puc. 1.50. ABrur (@), kKpuctajuibl aBruta (6)

IMupokceHbl 00pa3yroTcsl B Ka4eCTBE TEPBUYHBIX MHHEPAIOB U3 PACIUIABOB OCHOBHOT'O COCTaBa, BECbMa pac-
MPOCTPAHEHBI B MOPOJIaX Tab0OpOBOI IPyMIBI U B 0a3alibTaX, PeKe BCTPEUAIOTCS B METAMOP(PHUIECKUX TTOPOJaX,
CKapHax W B OJIM3KKMX UM THIaX HOpo. VX 1o B cocTaBe 3eMHOU KOPHBI gocTuraet 6-8 %.

Jlenmounvie curuxamol. B IEHTOYHBIX CHUIIMKATaX OCCKOHEUYHBIE IIETIOYKH TETPA3POB COCAMHEHBI MOMaPHO,
4TO OTpaxkaercs B (opMyle kak 610K Si,On’~ (puc. 1.49., 6). B HEKOTOPBIX MOCOOUSIX OHH OOBEAUHSIOTCS B
OJIMH KIIACC C IEMOYCYHBIMH CHIINKATAMH.

Haubonee pacnpocTpaHeHHBIMU TPEICTABUTEISIMU 3THX CHUJIMKATOB SIBISIFOTCS aM(UOOIIbI, KOTOPBIE BXOJST
B COCTaB MarMaTH4eCKUX U METaMOP(GHUUECKUX TOPHBIX MOpoa. AM(HUOONBI MO IBETY, OOIHUKY KPHUCTAILIOB,
TBEPJIOCTH M TUIOTHOCTU OJIM3KU K MUPOKCEHAM M BU3YalbHO TPYJIHO OT HUX OTIAMYUMEIe. OJIHAKO CYIIECTBYIOT
pasnuums B xapakrtepe Ojecka, (opMe KPUCTAIIOB M CMAHOCTH. B oTiH4nMe OT MUPOKCEHOB Y OOJIBITMHCTBA
amM(uOOJI0B MICTKOBUCTHIN OJIECK, BBITIHYTBIC CTONOUYATHIC, YACTO WIOJbYATHIC KPUCTAUIBI IIECTHYTOJBHOTO
cedeHus, 00Jiee COBEPIIICHHAs CIIAHOCTb, TUIOCKOCTH KOTOPOH mepecekaroTcs moj yriaoM 124°(56°), Toraa kak y
MMPOKCEHOB TOT YroJI OJIM30K K mpsaMomy (87°). IX XHMHUYECKHI COCTAB HEMTOCTOSIHEH H CJIOKEH.

BonsmuHCTBO aMbUO0IOB OTHOCUTCS K TPYyIIE poroBoid ooOMaHkd. K Helt OTHOCHUTCS psil BaYKHEHTITHX ITOPO-
JI00OPa3yIOIIMX MUHEPAJIOB, UMEIOIUX NIEPEMEHHBIH XUMUYESCKHIA COCTaB.

PoroBast oOMaHKa — TBEP/ABIA pAaCTBOP, B KPUCTAIMIECKON CTPYKType KOTOPOTO B PA3IMYHBIX MPOMOPIIHIX
MOTYT HaXOJUTBCSA ATOMBI Pa3HBIX METAIIOB: MArHUs, JKeJIe3a, allOMUHNS, MapraHila, TATaHa; aTOMbI KaJTbIHs,
HaATPHS, KaJIvs; KPEMHHU I MOJKET 3aMenaThCs ATFOMHHHECM.
CocTaB poroBoit oOMaHku MOXeT ObITh BeIpakeH Gopmysoit Ca,Na(Mg, Fe), (Al, Fe)[(Si, Al)4011], [OH],. Po-
roBasi OOMaHKa UMEET CBETJIO-TEMHO-3eJICHbIH B OypoBaTo-depHbIN 1BET. OT aBruTa OTIUYACTCS BOJOKHUCTO-
CTBIO ¥ IIEIKOBUCTHIM OJIECKOM BBITSIHYTBIX CTOJIOYATHIX KPHCTALIOB. KpoMe COOCTBEHHO pOTrOBOii OOMaHKH, y
ampuboa0B  BBIAEHsACTCA  mM3oMOpdHBIH  psax  Tpemonutra  (Ca;Mgs(Siz011)2(OH),) -  akTmHOIHTA
(CayFes(Sis011)2(OH),) u rpynma mienouHbx aMmpuO0I0B (C MOBBIMIEHHBIM COZepkaHueM HaTpus). HeTpymaHo
3aMETHTh, YTO (DOPMYJIBI AKTHHOINTA U TPEMOJIUTA SBJIAIOTCS YaCTHBIMH CITydasMu (hOPMYJIbI POroBOi 0OMaH-
KH, TIO3TOMY TOT H30MOPQHBIH Psil MHOTHE UCCIICAOBATEH TOXKE BKITFOYAIOT B IPYIITY POrOBOM OOMAaHKH.

AKTHHOJIUT - JIYYUCTBIA aM(pUOO0JT CBETIIO-3€JICHOTO I[BETa BCTPEUYaeTCs B TOPHBIX MOpoJax MeraMmopduue-
CKOT0 TIPOMCXOXKAeHHUS. [/ Hero TUMHUYHA UrojpyuaTas hopma kpuctamios (puc. 1.51.q).

B 3epHUCTBIX M3BECTHSIKAX U JOJIOMHTE BCTPEUYACTCS TPEMOJHT (FPaMMATHUT): JUIMHHbBIC, TUHEHKOBUIHbIC U
Jy4UCTBIE arperaThl oT Oenoro o ceporo ngera (puc. 1.51.6).

Puc. 1.51. Aktunonur (a), TpeMoJuT (6)

Cnoucmvie cunuxamol. Y CIOUCTBIX CHIIMKATOB KPEMHEKHCIIOPOJIHBIC TETPadJIpbl 00pa3yroT OECKOHEYHEIC
ciou. DTO ompeaenseT MaKPOCKOITUYECKUN OOJTMK MHUHEPAJIOB: OHU OOBIYHO MMEIOT IUIACTHHYATOS WU YEIITyii-
gaToe cTpoeHue. /[ MuHepansoB 3TOW TPYNIBI XapaKTepHa BEChbMa COBEPIIICHHAS CIIAWHOCTH B OJHOM HaIlpaB-
JIEHUW ¥ HeOOIbIIasi TBEPOCTD.

XapakTepHOil 0COOCHHOCTBIO CIOMCTBHIX CHIIMKATOB SIBIISIETCS COYETAHUE CIIOEB, COCTABICHHBIX KPEMHEKHC-
JIOPOJTHBIMH TETPadIpaMu ¢ OECKOHEUYHBIMHU YK€ CIIOSMH, COCTOSIIMMH U3 OKTAa3APOB, B IIEHTPE KOTOPHIX HAXO-
JUTCS ATFOMUHUN, MATHUHN WJIH %KeJe30, a B BEPIIMHAX — THAPOKCHIIbHBIE rpymisl (puc. 1.52.).
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Puc. 1.52. Cxemarnueckoe n3o0pakeHre aJlOMHHAEBOTO OKTadIpa

IMpocreiimmast ist CIIOUCTHIX CUIIMKATOB CTPYKTypa otmeuaercs it kaomuauta Aly(OH)g(SisO10) 1 ero maruesu-
anpHOro ananora ceprenrra (3meesuka) Mgs(OH)g(SisO10)(puc. 1.53.a, 6).

ab

Puc. 1.53. Cxematnueckoe CTpoeHUE KPUCTATHUYECKON PEIIETKH CIIOUCTBIX CHIIMKATOB CTPYKTYpHI 1:1 (poek-
LSl [IEPIICHANKYIISIPHA OECKOHEYHOMY CIIOI0):
a— KaOJIMHUT; O — CEPIICHTHH

Ha ogun Terpasapudecknii CIIoi MPUXOAUTCS OJUH OKTadAPUUYECKUN; B TOM CIlydae roBOpAT o cTpykrype 1:1. B
cily4yae KaoJIMHUTa M CEPIIEHTHHA 3apsi]] TETPadIpOB MOIHOCTHI0 KOMIIEHCUPYETCS 3apsiIOM OKTad[pOB.

H3omopdHOro psa CeprieHTHH U KaOJIMHUT He 00pa3yroT. OJJHaKko y CepIIeHTHHA OTMeYaeTcsi H30Mop(hHOe 3aMme-
HeHUe Maruus xeae3oM. CeplieHTHH 00pa3yeT pa3InyHble POpMbL: MacCHBHAS (JIU3apAMT), JIMCTOBATas (AHTHTOPHUT)
U BOJIOKHHCTAsI (XpU30TWI, ceprieHTHH-acOecT). Kpome Toro, BCTpedaeTcsi CeprieHTHH ¢ BHICOKUM COZICp)KaHHEM HU-
kens (rapuuepur). ['opHas mopoaa, coctosmas u3 wmuHepana cepreHtrHa Mgs(OH)4[(Si,Os)]raseBaercs cep-
MEHTUHUTOM WJIM 3MEEBUKOM — MO 3€JIeHOH MATHUCTOU OKpacke. BonoKHUCTas pa3HOBUIHOCTb CEPIICHTHHA -
acOect. CepneHTHHUT BO3HUKAET B PE3yibTaTe MeTaMOpP(OUYECKOTO M3MEHEHHS MarMaTH4eCKHX, B OCHOBHOM
OJIMBHHOBBIX IMOpOJ. AcOecT WCHONB3YIOT Ui W3TOTOBJICHUS OTHEYNOPHBIX TKaHEH. Kaomuaut
Al,(OH)4[(Si,05)]hopmupyercs mpyu XUMUYIECKOM BBHIBETPUBAHUU AJTFOMOCHIIMKATOB MarMaTHYeCKUX MOPOJ Ha
noBepxHocTu 3emuin. OH BXOAUT B COCTaB MHOTHX [JIMH. 3€MJIMCTBIE PHIXJIBIE MACChl KAOJUHUTA HA3bIBAIOTCA
KAaOJIMHOM. YTIOTpPEOSETCS B CTPOMTENILHOM JIeJie, KepaMHUeCKOM MPOU3BOICTBE, OyMa)KHOM MPOMBIIIIIEHHOCTH
U KaK OTHEYNOPHBIA MaTepHall.

VY CIIOMCTBIX CUIIMKATOB, COJEPXKAIIUX B OKTA3APUUYECKUX MO3ULMIX ABYXBaJCHTHbBIE KATHOHBI (Mg?, Fe?),
BCE OKTAd[pHUECKHE MO3HIIMK 3aTIONHEHbI, 4 Y COepkKalnX TpéxBanentrsie Karnonsl (Al Fe'") - tonbko 18e
13 TPEX, a KaXAbId TpeTUil okTa’ap mycToi. IlosToMy MHUHEpasbl C KENE3UCTO-MAarHE3HaJbHbIM OKTajApuye-
CKAM CIJIOEM Ha3bIBAIOT TPHUOKTAPUUYECKUMH (TPH U3 TPEX OKTAdAPOB 3AIONHEHBI), & C AIIOMHHUEBBIM -
JTUOKTASAPUIECKUMH (B U3 TPEX OKTASPOB 3aTIOTHEHHI).

Bonee cioxHoe CTpoeHHE MUMEIOT MUHEPABI CO CTPYKTypoit 2:1. Takas cTpykTypa xapakTepHa IS MHUPO-
¢dmututa (Al,(OH),(Si4040) u Tanbka (Mgs(OH),(Si;01;0). Cxematnueckn oHa npeacraBieHa Ha puc. 1.54, ab.
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Puc. 1.54. CxemaTH4eckoe CTPOCHUE KPUCTALTMYESCKON PEIIETKU CIOMCTHIX CHIIMKATOB CTPYKTYpHI 2:1 (poek-
U TIEPIICHIUKYIIIPHA OECKOHEYHOMY CIIOK0):
a— MUpOWILIHAT; H— TATbK

Taxoe xe crpoerne UMeIOT ciaroabl: MyckoBUT KAIL[AISi;010](OH), u ouotut K(Mg, Fe)s[SisAlO](OH,
P),.Citrofibl OTIMYAIOTCS OT MUPOPUILTMTA U TaJbKa TEM, YTO B UX TETPAdIPax YacTh YETHIPEXBAICHTHOTO KPEMHHS
3aMellleHa Ha TPEXBAJICHTHBIM aqioMUHUN. B pe3ynbrare Ha cioe 00pa3yeTcsl OTpHULIATEIbHBIN 3aps, KOTOPBIH KOM-
MEHCHPYETCsl KaJheM, 3aKPeIUIEHHBIM MEKIY CIOSIMH ciIropl. [I0CKONBKY Kalnii MMeeT BBICOKYIO MOJISIPU3YIOILYIO
CIOCOOHOCTB, CIIOH CIFOJIBI CKPETUICHBI JOCTATOYHO MPOYHO.

Tanpk — MarHe3uaypHbIN TUCTOBOM cunukat (puc. 1.54, a). [lnoTHas pa3sHOBUAHOCTH TalbKa HA3bIBAETCS
JKUPOBHKOM, a TOPHAs MOPOJia, COCTOSIIAs U3 TajbKa, — TOPLUICYHBIM KaMHEM WK TanbkuToM. O0pasyercs 3TOT
MHUHEpall B BEpXHUX YaCTSIX 3eMHOU KOPBI B pe3yjbTaTe ACUCTBHSI BOJBI U YIJICKHCIOTH Ha YIBTPAOCHOBHBIC U
OCHOBHBIC TIOPOJIbI, OOraThie MaruueMm (MEpUAOTHTHI, aM(PUOOTUTHI U JIp.). Tanbk MpUMEHsETCS B OyMasKHOM,
pe3nHOBOM, MaphoMepHOH, (hapMalieBTHUSCKOM, KOXKEBEHHOU U (apPOopoBOil MPOMEBIIIIICHHOCTH.

Crarozibl — JIMCTOBBIE ATIOMOCHJIMKATBI, BXOMSIINE B COCTaB MHOTMX MarMaTW4ecKuX M MeTaMOp(PUUECKUX
nopof. OO01mee KOJINYECTBO CIIOA B MOPOAAX 36MHOM KOPBI =~ 4. MyCKOBUT M OMOTUT OTHOCATCS. K Ba)KHEHIINM
nopojoo6pasyromum Munepaiam. MyckoBut KAI,[AlISi;010](OH), — 6ecuBeTHast nim cnabo OKpaiieHHas kKe-
TOBaTasi, 3eJICHOBATasl Mpo3padHas KajaueBas ciioaa. [IpuMeHseTcs Kak M30IALMOHHBIA MaTepuall, a ero mopo-
IIOK (CKpam) CIYXXUT JJIsi U3TOTOBIIEHUS OTHECTOWKWX CTPOWTENBHBIX MaTepHajioB, OyMar, KpacoK, aBTOMO-
OWMIIBHBIX IIWH.

buotur K(Mg, Fe)3[Si3AlO0](OH, P), — Marne3uanbHO-Kene3ucTas CIo/ia 3eJICHOBATO MM KOPHYHEBO-
YEepHOTO IIBETA.

Bypast marae3unanpHast Cilto1a, TOX0Xasi Ha OMOTHUT, HO HE JIOMKasi, Ha3biBaeTcs (prorormutoM. OHA MHUPOKO UC-
MOJIB3YETCSI B ANICKTPOTEXHUKE.

Taxke K CIOUCTBIM CHJIMKAaTaM CO CTPYKTYPOH 2:1 OTHOCSTCS MUHEpabl IPYIIBI THAPOCIIO] (CXOMHBI CO
CIIOJIAMH, HO Kanmii 3amerién Ha non H;0"), BepmukynuroB(Mg*?, Fe*?, Fe*®); [(AlSi)404]-(OH),-4H,0(puc.
49, 6) u cmektutoB ((Mgs,Al,)(Si4010)(OH), NH,0).OTnrure MuHEpPaIoB 3THX IPYIIT OT CJIIOJ 3aKJIF0YAETCS B
TOM, YTO Y HUX KPEMHUI B MEHBIIEH CTETEHN 3aMeIIEH Ha alIOMUHUHA B TETPadAPUYECKUX MO3ULUIX, U 3apsij
Ha CJO€ TakKe MEHbBIe: YMEHbBIIEHHE 3apsiia Ha CJIoe HIAET B PSAY CIEOABI-TUAPOCIIONBI-BEPMUKYITHTHI-
CMEKTHUTHI. YKe THIPOCIIONBI HE CITIOCOOHBI yIePKUBATh KAIMH MEXIY CIOSMHU M TOpa3/lo MeHee MPOYHBI, YeM
CIIOZIBL. Y BEPMUKYIUTOB CBSI3b MEXKIY CIOSIMHU elIé OoJiee 0ciabeBaeT, 1 MEKIUIOCKOCTHOE PaCcCTOsIHAE PABHO
He 1,0 HM, KaK y cirog 1 ruapocion, a 1,4 aM. Ilpu HarpeBaHUN BEpMHUKYIUTHI CkuMaroTcs 10 1,0 am. B cMmek-
THTaX CB3b MEXAY CIOSMH elié ciiadee: Mpy HArpeBaHWU OHM CxkuMatroTcs ¢ 1,4 no 1,0 HM, a mpu HACHIIICHAH
BOJIOW WJIM BHEJPEHUH OPTaHMYECKUX MOJIEKYJT MEKIUTOCKOCTHOE PACCTOSTHUE yYBeIMuuBaeTcs 1o 1,8 HM.

a
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Puc. 1.55. Tanbk (@), BepMUKYIHT (6)

Kaxnas n3 mepedncieHHbIX TPYI BKIOYAST MHOKECTBO WHIMBHIYAIBHBIX MHHEPAJIOB Ollarojapsi 3Ha4H-
TENBHOMY M30MOP(HOMY 3aMEIEHHIO B OKTa’ApUYECKUX Mo3uiusax. Hanpumep, B rpynme cMEKTUTOB BBIAETS-
eTcs MOHTMOPWJIJIOHHUT (COJEepKallliii MPEUMYIIECTBEHHO alIOMHHUU W MarHuil), Oeimemiut (comepiKamui
MIPENMYIIECTBEHHO ATFOMHUHNH ), HOHTPOHUT (COAEPIKaIIIHiA Fe**) u np.

PacripocTpaHeHHOH TPYyNIOi MHHEpaloB 3K30I€HHOTO M METaMOP(GHYECKOTO TPOUCXOKICHUS SBISIOTCS
xsoputhl (puc. 1.56.). OHK UMEIOT CTPYKTYpY 2:2, TO €CTh B HUX MPHUCYTCTBYET JOTOJHUTEIBHBIN CI0I OKTad1-
pOB.

Puc. 1.56. Xmopur

XJTopuTHI - BOJHBIE AJIFOMOCHIIMKATHI MAarHHA 1 Jkele3a. Ha3Banue »TMM MUHEpaIaM JaHO IO CBOEOOpa3HOMY
3ereHoMy 1BeTy ("xyopoc” — 3eneHblit). MuHepaibl JaHHOW TPYNITBI PEACTABISIOT COO0H N30MOP(HBIIA psi co-
et cocraa Mgs(OH)s[Si4010] 1 MgaAl,(OH)s[AlLSi,010],8 KoTopsix Mg®* i AI** MoryT 3amemmarscst cooT-
BeroTBenHo Fe’' n Fe**. Braronaps cHiIbHO pasBHTOMY H30MOP(HOMY 3aMEIICHHIO B TETPAdpax H OKTadIpax
3Ta TpyIa KpailHe pa3HOOOpa3Ha 10 XMMUYECKOMY COCTaBY: B HEll BBIIEISIETCS OKOJIO ABYX JECATKOB WH/IHBH-
JyallbHBIX MHHEPAIOB.XJIOPUTHI Pa3BUTHl B OCHOBHOM B METaMOP(HUYECKHUX MOPOJaxX, B KOTOPBIX OHU (GopMu-
PYIOTCS 32 CYET MarHe3nalbHO-)KEIEe3UCThIX CHIIMKAaTOB. HekoTophie u3 XJIOpUTOB conmepkat 10 36 % xeneza u
WICTIONB3YIOTCS KaK JKeJe3HbIE PYAbI (IIaMO3HT).

Cnayxonur K(Fe**, Al, Fe**, Mg),.5(OH),[AlSiz0;0],H,00THOCHTCS K Tpymine riapocmon. XHMHUECKH il Co-
CTaB INIayKOHUTAa OYEeHb W3MeHUYMBHIA. OH 0Opa3yercsl B HErNyOOKHX MOPCKMX OacceifHaXx M HIMPOKO pacipo-
CTpaHEH B IECKaX, INIMHAX, OTIOKaX, U3BECTHIKAX U JPYTUX OCAJ0YHBIX IMOPOJIaX, I/Ie BCTPEUAETCs B BUIE CKPHI-
TOKPUCTAUIMIESCKUX 3€PHBIIICK OKPYIJIOH (opMbl. Mcnomnb3yeTcs Kak KalMiHOE YA0OpEHHE B CEJILCKOM XO035IH-
CTBE U JIJISI CMSITYCHUS )KECTKOCTH BO/IBI.

K croucteiM cuimkaTam OTHOCAT OOBIYHO M aMOpQHbIE MUHEpabl awiodaH, HIMOTOJIUT, UMEIOLIHE YCIOBHYIO
bopmyny mA1,03nSiO, pH,0 1 HenmocTosHHBIH cocTaB. Atodan uMeeT GopMy KPOXOTHBIX (pa3MepoM OKOJIO 5
HM) IIAPUKOB, 2 HIMOTOJIUT - BOJIOKOH JIUHOH 10 100 HM. CTpOoro roBOps, 3T MUHEPAIBI IOJKHBI BBIJIEISITHCS B
OTIENBHBIN KIIacC, MOCKOJIBbKY HE MMEIOT KPUCTAJUIMYECKON CTPYKTYPBI, KaK CJIOUCTHIE CUIIMKATBI, OJHAKO OJIH3-
KH K HUM 10 XUMHYECKOMY COCTaBY U HEKOTOPBIM CTPYKTYPHBIM O0COOEHHOCTSIM. AnioaH MOIHOCTBIO aMopd-
HBIW, & IMOTOJIUT UMEET 3a4aTKH CTPYKTYPbI, HAIOMHHAIONIEH CTPYKTYpY KaosnHUTa. BriepBble oHHM ObLTH 00-
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Hapy>KeHBI KaK MPOAYKT M3MEHEHHS BYJIKAHWYECKUX TeruioB. CIOUCTBIE CHIIMKATHI MPaKTHYECKH BCerna Npu-
CYTCTBYIOT B 3HAUUTEIbHBIX KOJMYECTBAX B MOYBAX M BO MHOI'OM OMNPEAETISIOT UX XUMHUUECKUE CBOWCTBA.

Kapkacnoeie cunuxamsi. MUHEpaIbl 3TOTO TOAKIIACCA SBISAIOTCS CAMBIMH PACIPOCTPAaHEHHBIMH, COCTABIISIA 65
% OT Macchl 3eMHOW KOpHL. B MX KpHCTaIIMYECKON pemieTKe KPEeMHEKHCIIOPOAHbIE TeTpaj’Ipbl COSAHHEHBI B
enuHblid Kapkac. CTpyKTypHas siueiika KapKacHbBIX CHIMKAaToB umeeT dopmyrny SisOs Dta dopmyna coorer-
CTBYET M KBapIly; UMEHHO MO3TOMY €Tr0 MHOT/Ia MPHYUCIAIOT K KapKaCHBIM CHJIMKATaM. 3apsi/i TaKOW 3JIeMeH-
TapHOH SIYEHKM paBeH HYINIO, OJTHAKO BO BCEX KAPKACHBIX CHJIMKATaX YacTh KPEMHIS 3aMelleHa Ha aTFOMUHHMA,
Onaronapst ueMy oOpasyercs 3aps/l, KOMICHCUPYEMbI JPYTUMH KaTHOHAMH. | TaBHBIMU TPEACTaBUTEISIMU 3TOH
TPYTIIBI SBJISIOTCS MOJIEBBIE MMATHL. 7T HUX XapaKTepHBI TOBOJIFHO BBICOKAs TBEPIOCTH (5-6), CBETIIast OKpac-
Ka M IOTHOCTH 2,5-2,7 r/cm®. IloneBbie MIMATHI MOAPA3NEIAIOT HA IPYIITY KalbLHEBO-HATPHEBBIX MOJEBBIX
IITAaTOB, WIH TUIaTHOKJIa30B, M HA TPYMITY KalWH-HATPUEBHIX, Wi mpocto KanmueBbix KIII - (memounsie mome-
BBIC ITITIATHI).

[Inaruokmasel mpencTaBisloT W3 ceOs M30MOPQHBIA psf OT YUCTO HATPUEBOH pa3HOCTH - anbOuTa
Na[AIS;0g]mo umcro kanbimeBoit anoprura Ca[Al,Si,Og].B n30MOpGHOM psimy BBIOEIAETCS IIECTh MHUHEPAIOB
IT0 OTHOCUTEIIPHOMY COJIEP’KaHHUIO aTbONTOBOW M aHOPTUTOBOM COCTaBIIAIOMNX. MuHEpa, coaepxkariuii ot 0 1o
10 % aHoptuTa, Ha3kiBaeTcs anbOuUT, oT 10 mo 30 % - omuroknas, ot 30 g0 50 % — anae3usn, ot 50 mo 70 % -
nmabpanop, ot 70 10 90 % - 6utoBHUT, a oT 90 no 100 % - aHOpTHT. Tak Kak HATPUEBBIC PA3HOCTU COJCPKAT
KpeMHUS OO0Jbllle, YeM KaJbIHEBbIE TO, [0 aHAJOTHH C TOPHBIMU MOPOJAMH, allbOUT W OJNWTOKIIA3 HA3BIBAIOT
KHCITBIMHA TUIATHOKIIA3aMH, aHIE3WH Hiabpasop - CpeTHUMH, a OUTOBHUT M aHOPTUT - OCHOBHBIMU. [lo BHemHe-
My BHJy BC€ Pa3HOBHIHOCTH IUIATMOKIJIA30B OYEHb CXOJHBI JPYT C JAPYrOM 3a HUCKIIOYEHHEM Jadpanopa, IUIs
KOTOPOTO XapakTepHa WpH3alus (CHHUE U 3eJIEHbIC TIePEeNNBhI Ha TIOCKOCTAX CMaifHOCTH). OT KalneBhIX MoJie-
BBIX IINATOB IUIArMOKIa3bl OTINYAI0TCS O€I0H, Toly0oBaTON MM 3e€HOBATO-CEPOM OKPACKOM, TOHKOH mapaii-
JEeNFHON IITPUXOBKOW HA TUIOCKOCTSX CHAHOCTH; MOCIETHHE 00pa3yloT yroi 67° (oTcioAa Ha3BaHHUeE: Tped.
"Mmraruokias" — KOCOKOJIFOIIUICS).

Kanuessie mosieBbie mmaTsl UMEIOT 00JI€€ MTOCTOSHHBIA XHMHYECKHH COCTaB. B HUX BO3MOXHO TOJIBKO HEKO-
TOpOE 3aMellleHne Kanus Ha HaTpuid. Kanuessie moneBbie mmathl, umeromime popmyiny K(AISizOg), B 3aBHCHMO-
CTH OT HE3HAYHUTCIIbHbBIX KOHC6aHI/II\/'I B CTPOCHUU KpHCTaHHH‘IeCKOﬁ PEHICTKH, HA3bIBAIOTCA MUKPOKJIMH WA Op-
TOKJa3. DTH MHHEPaIbl UMEIOT JKENTOBAaTO-PO30BYI0 M MSICO-KPAaCHYIO OKpacKy. OpTokiaz obpa3yer mpsMo-
YTOJIBHBIE CKOJIBI MO CIIAHOCTH B JBYX HarpaBieHusX. C STUM CBOMCTBOM CBSI3aHO W Ha3BaHUE MUHEpaja - OT
rpedeckoro "optokias" — nmpsmokosoruiics. KanueBsiii monepoit mmnar, umetomuit popmyiy (Na,K)(AlISiz;Os)
Ha3BIBAETCSI aHOPTOKIIA30M.

[ToMpMO TIONIEBBIX MITMATOB K MOAKIACCY KAPKACHBIX CHJIMKATOB OTHOCAT TPyMITy (helIbAmmaTouioB (T. €. mMo-
XO0XXHUX Ha IIOJIEBBIC HIHaTbI). CDCHI)I[IHHHTOI/II[LI M0 XMMHUYECKOMY COCTaBy CXOAHBI C IIOJIEBBIMHU IIIIaTaMH, HO
OenHee X KpeMHEKUCIOTOH. OHU Kak OBl 3aMEIIaloT MOJIEBbIE MIMATHl B HEKOTOPBIX MarMaTu4eckux Mopojax,
OeIHBIX KPEMHEKUCIIOTON, HO OOTaThIX MIeJI0YaMy, M TOSTOMY WUTPAIOT CYIIECTBEHHYIO POJb B COCTaBE IIEN0Y-
HBIX TIOpOJ. AJIbOUTY (HATPUEBOMY IMMOJECBOMY MINaTy) cooTBeTcTBYeT (enbammnarona Hedenun KNag[AlSiO,)
[0 XapaKTEPHOMY KUPHOMY OJIECKY Ha3bIBAEMBIN TAKXKE AJICOJIUTOM (MAC/IsIHBIM KamMHeM). OH BXOJHT B COCTaB
0OeCKBapIIEBbIX MIEIIOYHBIX MAarMaTHYeCKUX MOPOJ - He()EITHMHOBBIX CHEHHTOB - U NMPUMEHSETCS B CTEKOJBHOM,
KepaMUYECKOH ¥ XMMHYECKOW MTPOMBINIUIEHHOCTSX, & TAKXKe JUIS TPOU3BOICTBA ATFOMHUHUS.

IIpenmyIieCTBEHHO KaiWeBbId (epammaTonn  HaseiBaeTes JaeHuToM[AlSi;Og] mmm K,O Al,034Si0,.
HasBaHue mpouCcXoqUT OT Tpeueckoro ciioBa "nmeikoc" -cBembli. JleHuT - moponooOpasyromuii MuHepan B
HEKOTOPBIX OOTaThIX MIENI0YaMU U OTHOCUTENFHO OETHBIX KpeMHe3eMoM 3(h(y3UBHBIX MOpoaax (JIEHITMTOBBIX
0azasbrax, (OHONMTAX, TPAXUTax W Jp.). KapkacHele CHIIMKATHI HCIOJB3YIOT MPEUMYIIECTBEHHO KaK CTPOH-
TCJIBHBIC MaTCpUaJIbI, CBIpLé JUIA U3rOTOBJICHUA sManen u KE€paMUKH; HEKOTOPLIC IMOJIEBLIC HITATHI UCIIOJIB3YIOT-
Csl Kak TOJICJIOUHbIC U JieKopaTuBHbIe kamuu. Ha puc. 1.57. npeacrapiiensl Hauboiee pacipocTpaHeHHbBIE Kap-
KaCHBIE CHJIMKATBHI.
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Puc. 1.57. Ann0urt (a), nabpamgop (6), oprokinas (B), Hedenud (T)

1.5.5.2.MeToauka onpe/ejeHusi IJIAaBHbIX MOPOA000Pa3yIOIIUX U PYIHBIX MUHEPAJIOB.

Ha ornasienne

Cy1ecTByeT MHOTO CTIEUAIBHBIX METOJIOB OIPEAEICHUS MUHEPAIOB, TPUMEHAEMBIX B MUHEPAJIOTHH: KPUCTAII-
norpaduaecKuii, peHTTeHOMETPHIECKNN, XUMUYECKHA, MUKPOCKOITMYECKHH U Ip. B maHHOM Kypce [T IUarfo-
CTUKU MHUHEPAJIOB MCIOJB3yeTCsS MaKpOCKONUIeckuid Meto (Tadi.1.4.).9ToT MeTo/1, 00bIYHO IIPUMEHIEMBIH U B
MOJIEBBIX YCIOBHAX, OCHOBaH Ha M3YUYEHHH BHEIIHUX (U3MUYECKHX CBOWCTB MHUHEPAIOB, BUIUMBIX HEBOOPYKEH-
HBIM TJIa30M, a Takxke (POpM WX HaXOXKICHUS B TIPUPOJE.

[Ipu MaKpOCKOTMYECKOM OIpeIeICHH MIUHEPAJIOB HEOOXONMO YYUTHIBATH BECh KOMIUIEKC UX (PU3UIECKHUX
W XUMHYeCKHUX CBOUCTB. ClleyeT Takke MMETh B BHJY, UYTO CBOICTBA HambOoyiee OTYETIMBO (DPUKCUPYIOTCS B
KpYIIHOM KpPHCTaJUIE WM 3€pHE MHUHEpajia. B MeNKuxX BKpAIJICHHUKAaX U B MEJIKO3EPHUCTBIX arperarax TOYHOE
ompezieNieHue psiia CBOMCTB 3aTPYAHEHO MIIM BOOOIIIE HEBO3MOXKHO.

Tabmuua 1.4.

[pocreiimas cxema MAKPOCKOTAYECKOTO ONPEIeTIeHES TIABHBIX TIOPOZIO- M PYZI000PasyFOIIX MUHEPATIOB

Teepao LBer IBer Bbrneck CnaitHOCTh Mumnepai u ero JlomonHuTENbHBIE
CTb 4epTH ¢dopmyna MPU3HAKU
1 2 3 4 5 6 7
OueHb Ceppblif, Cepblif IMonymeran | Becema  cosepiien- | I'padur Yenryifuatele  arperarsl,
MATKHE | TEMHO-CepbIi mu-deckuii | Has  nmo  ojxHomy | C IUIOTHBIE MACCHl, KUPHBIE
1,0 HaINPaBJICHAIO Ha OLIyIb
bnenno- Benbrit CrexnsaHubl | To xe Tanbk To xe
3eseHbIit it Mgs(Si4O010)(OH),
benbrii Bbenbrit MartoBslit To >xe, Bu3yansHo He | KaommHut 3eMIIUCThIe, IIOPOIIKOBA-
paznnauma Aly(Si,O5)(OH), TBIE MacChl, JIETKHE, BIIH-
TBHIBAIOT BJIATY
Msrkue | XKenrsiid Ceemnio- | JKupHsii, Hecosepmennas Cepa Kanndomnenogodusie mac-
1,5-2,5 JKEIITBIA aJIMa3HbBII S CB, THE3a, MPOXKUIKH,
npy3bl. [InaButcs u 3aro-
paercsi B IVIAMEHU CIIUYKU
BecuBeTHbIi, Benwrit Creknsgaubsl | Becbma Tumc TabnuTuaTele WHIUBHILI,
OembIit i COBEpIIICHHAS mo | CaSO,2H,0 JIBOWHUKH, MapaJlieiIbHO-
OJHOMY BOJIOK-HHUCTBIE arperaTsbl
HAIPaBICHAIO
benbrii benbrit To xe CoseprieHHast no | Iayur 3epHHUCTBIE MacChl, KyOu-
HHOT 1A TpeM HaIlpaBIEeHUSIM NaCl YeCcKHue KpUCTaIIbl, BKYC
COJICHBIH
KpacHsbrii benprit Creknsnubl | To xe CuibBUH ["opbpKo-coneHslil BKyC
Msirkue i KCI
15-25 Becusernslit benbrit Crexnsaael | Becbma  coBepmien- | MyckoBHT JIucropatsie arperarsl,
31 Has 1o  oguomy | KAIy(AlSiz040)(OH,F), THOKHE YIIPYTUE JINCTOYKH
HaIpaBJICHUIO
YepHnbli, benbrit Creknsanabl | To ke buortut To xe
Oypblit i K(Mg,Fe);(AlSiz040)(OH,
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F2
3eneHbli benbrit Crexnsannbl | To xe Xnopur Jlucroukn  rubkue WH
i MgsAI(AlSiz040)(OH), HEyTIpyTHe
3eneHsIi benbrit MartoBblii Busyansno He | ['maykoHut Oxpyrible 3epHa B oOca-
pasnuyuMa KMg,Al,Fe)(AlSi;0,0) JIOYHBIX TIOPOJIax
Kenrosato- Benprit Crexnsnasl | To xe CeprieHTUH [InotHele  Maccel, ma-
3eJIeHBIH i Mgs;(Si,Os)(OH), paJuIeTbHO-BOIHHC-Tast
Pa3HOBUIHOCTH — acOeCT
Cepslit Cepblit Mertanmue | CoseplieHHas no | I'anenut 3epHUCTBIC arperarsl,
CKuit Tpem HampasieHusm | PbS KyOudeckue KpUCTaIUIBL,
BBICOKAsI INIOTHOCTh
Kpacusrit Kpachsrit | To xe Hecosepiennas Mens JeHapuTsl, BBICOKast
Cu IUIOTHOCTB, KOBKOCTSB,
OKHCIICHUE
Cpenne | XKenrsii, Kopuune | Anmasseni | CoBeplueHHas o | Chanepur 3epHUCTBIC arperarsl,
i KOpHYH., BBIi LIECTH ZnS peakuus ¢ HCI
TBEpAOC | UEpHBIH HaIpaBJICHUSIM
™ JlaTyHHO- 3eneHo- Merannuue | HecoBepiieHHas XanbKOMUpUT CIUIOIIHBIE  BBIICICHUS,
3-55 JKENTHIN YEepHBII cKuil CuFeS, 1100eKaI0CTh, OKHCIICHHE
Becusernniii, | benbrii CrexnsHabl | CoBeplieHHas no | Kansuur 3epHUCTBIE arperarsl,
OebIii, i TpeM Hampasieausim | Ca(COs) poM6o3pEI, OypHO pea-
JKEJITBIH, rupytot ¢ HCI B 06pasie
pO30BbII
To xe benprit To xe To xe Jomomur Pearupyer ¢ HCl B mo0-
Ca, Mg(COs), pOIIKe
beneiii, cepo | bensbrit To xe BuzyansHo IJI0X0 | AHIUAPUT 3epHUCTBIE arperarsl,
BaTbll, romy pasnu4uma CaSO, MePEeXOUT B TUIIC
0OBaTHIIA,
JKEJITOBATBII
To xe benprit To xe Hecosepuiennas Omnan Harteunsle arperatel c
SiO,nH,0 PAKOBHCTHIM H3JIIOMOM
3eneHsli, Benbrit To xe Hecosepiuennas Anarut 3epHUCTBIE Macchl, IpPU3-
rory0oBaThlIi, Cas(POy)3(F,Cl) MaTHYeCKue KPHUCTAIUIEL,
GecuBeTHBII FeKCaroH B IIOIEPEUHOM
CEYCHHH
Teepapr | Csetdio- Yepuplii | Meranuue | HecoBeprueHHas [upur Kpucramner kyomaeckoit u
e5,5-7 JKEJIThIN CKHIt FeS, MIEHTAarOHA0IeKadApHye-
CKOM (OpPMBI, IITPUXOBKA
UepHblit UepHblii [Monymeran | HecosepuieHHas Maruerut CUJIbHOMAarHuTeH,  Kpu-
JINYECKUM FeFe, O, CTAJUTBl  OKTadApUUECKOi
GhOpMBI WM 3EpHHCTHIE
Macchl
Yepuntii  (y | Kpacusit | [Toxymeran | HecoBeprueHnHas I'ematut TabnuTyaThle KPHUCTAIUIBL,
KPHCTAJLIOB) JIMYECKAN Fe,0; HaTE€YHBIE arperartbl, 3eM-
KpacHBIH (Y JIMCTBIE MaCCHI
CIIIOIIHBIX
Macc)
BecuserHslit Benbiii CrexnsHabl | CoBeplieHHas 1no | MUKpOKIMH KpymnHo3epHuctsie
PO30BbIi, i nByM HampasiieHnsiM | KAISizOg arperarsl, NEPTUTOBBIE
KpacHBII BPOCTKH
Benpiii To xe To xe To xe [Inarmokna3 amomocunu- | JIBOMHUKOBAas IITPUXOBKA,
Teepast kat Ca u Na HpU3AIS
e5,5-1 Cepsbiif,  3e- | To xe Kupnsrit Hecosepiuennas Hedenun Acconpanysi ¢ anaThuToM,
JICHBIH;, NasK(AISiO,), IBAUATUTOM
KpacHbIH
TemHo- To xe CrexnsiHabl | CpemHsis 1O OBYM | ABTUT 3epHHCTBIE arperarel,
3eJIeHbIi, i nanpasnennsim  nox | (Ca,Mg)(Al,Ti)Si,Op KOPOTKOCTOJIOUAThIE
YepHBIH yriom 90°
To xe To xe To xe To xe OrupuH HUronpuaTble HWHIWUBHIEL,
NaFeSi,Og paanaIbHO-TyIHC-ThIe
arperarbl
To xe 3enenoB | To xe CoBeplueHHas no | PoroBas obmanka Fe- | IllecToBbIThIE arperarsl
aTas JIByM HarpaBJeHUsIM | aM(puoon
nox yriom 120°
3eneHsbli 3enenoB | Crexnsanubel | HecoBepiuennas OnuBuH 3epHUCTBIE arperaTsl
aTas i (Mg,Fe),(Si0,)
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Becusernsiit, To xe To xe Ksapu ITpusmaTtugeckue KpH-
OeTbIiA, cephlit SiO, CTaJUIbl, XaJILEAO0H OTKPBI-
TOKPHCTAIUTHIECKHH,
HaTEYHbIH

OueHb Paznoobpas. To xe To xe I'panar Kpucramner  pombonoze-
TBepAEl | (Wame Kpac- Me"sMe"5(Si04)3 KadJpUueckoll W  TeTpa-
e HBIA, 3eneH., TOHTPUOKTA3APUIECKOM
>7 KOPUYH.) hopmbl

PasHo0G6pazH To xe To xe Typmanun ITpusmaTtudeckue KpH-

BIH (qame XY 3Z4(SigO15) (OH), CTAUIBl C IIONEPeYHBIM

YepHBIIT) (X=Ca,Na; CeUeHHEM CeprIECKOTO

Y=Mg,Mn,Li Al TPEYroJbHUKA
Z=Al,Fe*

3eneHbIi To xe To xe bepuin [Ipusmatuueckue

Ppa3HbIX BesAlySigOqg KPHCTAILTBL

OTTCHKOB TeKCaroHaJbHOI'0 CEUCHHUS

Becusernsrit To xe To xe Tonas ITpuzmaTtugeckue KpH-

(cuHeBaTBbIH, Aly(SiOy)F» CTaulbl  C  TPOJOJIBHOMN

PO30BAaThIi) LITPUXOBKOM

Bbecusernslii To xe To xe Kopynn [NMupamunaneHo-

(cepsri, Al,O3 [IPU3MaTUYECKUE KpH-

CHHEBATBHIH) CTaJUIbl C TOPU30HTAILHON

HITPUXOBKOM
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1.6. I'opHble mopoabl

1.6.1.0cHOBHbBIE IOHATHS U ONpPeAeICHHS.
Ha ornasnenue

l'opHBIME MTOpOaMU HA3BIBAIOT €CTECTBEHHBIC aCCOIMAIIMA MUHEPAIOB 00JIee I MEHEE YCTOMYUBOTO
cocTaBa, BO3HUKIINE B TIIyOWHAX 3eMJIM WJIM Ha €€ MOBEPXHOCTH B PE3yNbTaTe Pa3UYHBIX I'€OJIOTHIECKUX
mporieccoB. ['OpHBIC TOPOIBI, COMIEPIKAIIME TTOJIC3HBIE KOMIIOHEHTHI U OT/ICJIbHBIC MHUHEPAJIbI, H3BJICUCHHUE KO-
TOPBIX YKOHOMHUYECKH I1eJIeCO00Pa3HO, HA3bIBAIOT MOJIE3HBIMH HCKOMTaeMbIMA. V3ydeHneM ropHbIX TOpoJT 3a-
HUMaeTCs HayKa rerporpadgus.

I'eonoruueckue MpoIeCcChl, MPUBOIAIINE K 00pa30BaHHUIO TOPHBIX MOPOJI, HA3BIBAIOTCS MPOIECCAMU TIET-
poreHesa. Takux MpoLECCOB TPH:

° KpUCTAJUIU3alWd MPUPOAHBIX CUJIMKATHBIX pAaCIIaBOB (MaI‘M nim J'IaB) - MarmMaTusm

e  pa3pylLICHHE paHee CYIIECTBOBABIINX FOPHBIX IOPOJ B IIOBEPXHOCTHBIX
YCIIOBHSX, OTJIIOKEHHUE IIPOLYKTOB pa3pylleHHsI B BOJOEMaX U Ha IIOBEPXHOCTH CYIIH - OCAJAKOKAKOILIe-
HHUE;
®  [EepEeKpUCTAILTU3AIMS TOPHBIX TOPOJ JTI000TO MPOUCXOXKICHHS B Pe3yIbTaTe
W3MEHEHUS PU3UKO-XUMHUYECKHUX YCIIOBHI (TIOBBIIICHHS TEMIIEPATYPBI U JaBICHUS- METaMOp(u3M.
BerecTBeHHBIMH COCTABIISIIONIMME TOPHBIX MOPOJ MOTYT SIBIIATHCS: 1) 3epHa MUHEpaJoB; 2) BYJIKaHHYECCKOE
CTEeKJI0; 3) 00JOMKH paHee CYIIECTBOBABIINX MHHEPATIOB U TOPO; 4) OPraHMISCKHE OCTATKH; 5) KOCMUYECKas
MBLTb.
BemecTBeHHbIN COCTaB TOPHBIX IIOPOJ, XapaKTEPU3YETCsI UX XUMUUECKUM U MUHEPAJIBLHBIM COCTaBOM. BastoBblii
XUMHYECKUN COCTAaB TOPHBIX MOPOJ OHpENesieTcsi coaepxkanueM - (MaccoBoid noneii) okcumoB AlyOs, SiO,,
Fe,03, FeO, Na,O, K,0, H,O u Bripakaercst B mporieHTax. CpeHee coepikaHue KaKI0ro U3 YKa3aHHBIX OK-
cunos Oonee 1 %. MuHepaibHbIM COCTaB, KOTOPBIH TOXE BBIpAKAaeTCs B MPOLIEHTaX, HO ONPEAEISIETCs Coaep-
*aHrueM (00beMHOH J0Jel) TIaBHBIX MOPOJ000Pa3yIOIIMX MHHEPATIOB, UTPAET PELIAOIIYI0 POIb MPU BEHISBIIC-
HUM THUIIa TOPHOHW MOPOABI (XUMHUYECKUI COCTaB MOXKET OBITh OAMHAKOBBIM Y ITOPOJ COBEPLICHHO Pa3HbIX TH-
moB). MuHepanbl, U3 KOTOPBIX COCTOHT IMOPOJA, JACISTCS Ha 2ragHble (KaXABIN 3aHUMaeT Oonee 5 % oOnema
TIOPOJIBI), @mopocmeneHuvle (MeHee 5 %) U aKIeccopHbIe (HE3HAYUTEIBHOE KOIMYECTBO MHUHEPATIOB B MOPO-
ne). Munepansl Knaccu@UUUpYIOTCS HA MEPBUYHBIC U BTOPUUHBIE. [lepsuunbie MUHEPAIBI 00pa3yroTcs B MPO-
necce (hOpMUPOBaHUsI TOPHOI MOPOIBL. Bmopuunbie- IPU NOCIEAYIONINX U3MEHEHHUAX TOPOIBI U TIPH IIHPOKOM
Pa3BUTHH MOTYT MOBJHSITH Ha €€ Ha3BaHUE.

Cpenu mopo000pa3yronux MUHEPAIOB Pa3lIMYalOT CBETJIOIBETHBIC - CHAMYECKHUE, COJEpIKallie MHOTO
KPEMHHUS U aJlIOMHHHUSI M TEMHOLBETHbIE — MauuecKue, colepkKallie MHOro MarHus U xeies3a. K cuanmue-
CKMM MHHEpajaM OTHOCSTCS IUIATMOKJIA3bl, KaJHEBHIC IOJIEBbIC IITATHI, KBAPIl, KaJbIIUT, MYCKOBHT, (ellb-
nmmnarons! (Hedenun). K rpynme mapuuecknx- aMmpud0IIbl, TUPOKCEHBI, OJIMBUHBI, OMOTHT, MAarHETHT.

Ecnu ropHble mopoibl COCTOSAT M3 OJHOTO TNIABHOI'O MUHEPANa, MX HAa3bIBAIOT MOHOMUHEPATbHbIMU, KOT/IA U3
HECKOJBKUX — noaumuneparvbruimu. 1locnennue pacnpocTpaHeHsl B 3eMHON kope Oonee mupoko. Kpome mo-
POI000pa3yIOIIUX U BTOPOCTENEHHBIX MHUHEPAJIOB B MarMaTH4eCKUX MOPOJaxX MHOT/AA NMPHUCYTCTBYIOT KCEHO-
TeHHBbIE (4yKIbIC), WIN ClIy4aiHble, MUHEpaibl. OHM MONAAal0T B TOPHBIE MOPOABI U3BHE U HE CBSI3aHbI C MPO-
[ECCOM KPUCTAITU3ALMHA MarMaTHYecKOro paciiaBa. JleTabHOe MHUHEPaJOrHYeCKOe HMCCIIEOBAHME TOPHBIX
MOPOJ] MPOBOJAT IIPH MUKPOCKOITMYECKOM M3YyUECHUH X TOHKHX CPe30B -uugos. Bee XxapakTeprucTHKHU TOPHBIX
MOPOJ] TECHO CBSI3aHbI ¢ UX MpoHcxoxkaeHreM. [lo crocoOy u ycioBusM 00pa30BaHUsI TOPHBIE TOPOIBI AEATCS
Ha MarMaTHdeckne (M3BEp)KEHHBIC), 0Ca/I0uHble U MeTamop(duueckue. BHyTpeHHee cTpoeHHe TOPHBIX MOPOJ
XapaAKTEPU3YETCS UX CTPYKTYPOM U TEKCTYPOH.

Cmpyxmypa— 3TO COBOKYIHOCTb IPHU3HAKOB CTPOEHMS MOPOJbI, OOYCIIOBICHHBIX pa3MepaMu, (GopMoil u
B3aMMOOTHOIIICHUSIMHU €€ COCTAaBHBIX 4acTei. [1oj CTpyKTypoll MOHHMAIOT pazMepsl U (GOpMY CIararoliux Io-
POy 3epeH MUHEpaNIoB, cTekia u T.1. CTpyKTypa OTpa)aeT CTPOSHUE MHHEPAIBHOTO arperara, XapakTepu3sye-
MOE€: a) CTETIEHbIO KPUCTAIUINYHOCTH, 0) aOCOMIOTHON BEIMUMHON BXOSIINX B arperar MUHEpaioB, B) OTHOCH-
TEJNBbHOW BETMYMHON MUHEPAJIOB, T) (POPMON MHHEPAJIOB, 1) CTENICHBIO0 OTPaHKH MUHEPAJIOB, 3aBUCAIICH OT B3a-
WMHOTO BIIMSIHUSI BXOJISIIIIMX B arperar 3JeMEHTOB H OT CITIOCOOHOCTH MpHOOpeTaTh B pa3HbIX YCIOBUSIX Oolee
WM MEHEe NPaBUIILHYIO OIPaHKY.

[lo creneHn KpUCTAJUIMYHOCTH PA3JIMYAIOT MMOJHOKPHUCTAILIMYECKHE, TOMYKPUCTALIMYECKHE H CTEKIIOBAThIE
CTPYKTYpHL. [loJIHOKpUCTAIITUYECKUE CTPYKTYPhl XapaKTePHbI JUIS TIYOHHHBIX MOPOJ, 00pa30BaBIIUXCS MPH
MEJIJICHHOM OXJI&XKJICHHH MarMmbl, a TaKKe JJIsi OONBIIMHCTBA METAMOP(QHUUYECKHX ITOPOJI, TTONYKPUCTAIUINIECKUE
U CTEKJIOBATHIE CTPYKTYPhI OBIBAIOT B M3JIMBIIMXCS MTOPOAAX.
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B 3aBHCHMOCTH OT pa3MepOB 3€peH CTPYKTYPBI OBIBAIOT: KPYITHO- (pa3sMepHl 3epeH Oosiee 5 MM), cpenue - (2-
5 MM) 1 MEJIKO3EpHUCTBIC (MEHEe 2 MM).

ITpu On1M3KHUX IO pa3MepaM 3epHax MUHEPAJIOB, CIAralolliUX IOPOAY, CTPYKTYypa SIBJISIETCS] PaBHOMEPHO3EP-
HHUCTOMH, B IPOTUBHOM CJIy4ae — HEpPaBHOMEPHO3EPHUCTOH. THIMUHBIMU Pa3HOBUIHOCTSIMU HEPABHOMEPHO3EP-
HHUCTBIX SIBIISIIOTCA TOP(UPOBBIE CTPYKTYPbI, XapaKTEepU3yIOIUecs HATMYUEM B [IOPOJE CTEKJIOBATON MM TOH-
KO3EPHHUCTON OCHOBHOI Macchl, B KOTOPOH PacCEsIHbI OTACTbHbBIC KPYMHBIE KPUCTAIUTB — BKPAIUICHHUKH.

Texcmypy opoJibl OTIpeIeNsieT paclpenesieHIe ee COCTABHBIX YacTeil B MPOCTPaHCTBE, U €€ MOXKHO OXapak-
TEpPHU30BaTh KaK COBOKYITHOCTH IIPU3HAKOB CTPOCHMS T'OPHON HOPOABI, 00YCIOBIECHHBIX OPUEHTUPOBKON U OT-
HOCHTEIFHBIM PACIIONIOKECHUEM U PACTIPEIeICHUEM COCTABHBIX YaCTEH MOPOIBI.

TekcTypa MarmMaTu4ecKux Mopo/J] 3aBUCUT OT 0COOEHHOCTEH KPUCTAJUIN3ALMH, OT Coco0a 3aloIHEHHs IPo-
CTPaHCTBA MACCON MOPOBI BCIEACTBUE MPOLECCOB, NPOUCXOASIINX B pacIjiaBe A0 3aCThIBAHUSA MM BO BPEMs
KpHUCTAIM3alnU, U OT (JOPMBI OTHEIBHOCTH, BO3HUKAIOIIEH BCIEACTBUE OXJIAXKICHMS 3aCTBIBLIETO paciljiaBa
WM TIOZ BIMSIHAEM BHEIIHUX BO3JIEHCTBUI BO BpeMsl KPUCTALUTU3AIMU HIIOcTe e€ OKOHYaHHSI.

B ocagouyHbix =~ MOpOJax BBIACHAIOT ~ TEKCTYpbl  NEpBUYHBIE -  BO3HHMKAWOIIME B TEpH-
O]l CeIMMEHTALIMH (HampuMep, CIIOUCThIE) WK B €l He OTBEPACBIIEM, IUIACTUYHOM Ocajke (Hampumep, Mmoj-
BOJIHOOTIOJI3HEBBIE) ¥ BTOPHUHBIE — 00pa3yIOIIKecs] B CTAANIO IPEBPAILIECHUS 0CaKa B TOPHYIO IIOPOLLY, a TAKXKe
npH e€ JaTbHEHIINX H3MEHeHUSIX (IMareHes, KatareHes, HauajabHbIe CTaAuH MeTaMop(hU3Ma).

[lepBHUYHbIE TEKCTYpPHI OCaJOYHBIX TIOPOJ 00Pa3yIOTCs B pe3yJibTaTe BO3IEHCTBUS Ha OCAAKH MEXaHUUECKUX
¢akTopoB (abuoreHHble TeKCTyphl). Cpean MEPBUYHBIX BBIIEISAIOT TEKCTYPBI, IPUYPOUCHHBIE K IMOBEPXHOCTH
HAIUIACTOBAHUSI MPEHMYILECTBEHHO MEIKOOOIOMOYHBIX TTOPOJ (3HAKH PsIOH, TPEIIUHBI YCHIXaHUSI, CICIbI KU3-
HEJIeSITeIbHOCTH OPraHU3MOB).

[Ipu pacnonokeHU MUHEPAJIOB B TIOpoje 0e3 BCSAKOTo MOpPsIKa TOIydacTcs MacCUBHAs TEKCTypa, BCTpe-
qaomascs B IOpoJax MarMaTH4YecKHx, MeTamMoppuueckux u ocafouHblx. llocmeanume wumerorT da-
CTO CIIOUCTYIO TEKCTYpY.

Croucrast TeKCTypa BBIpaKAeTCsl B YepEIOBAHUHN, MHOT/Ia OYCHb TOHKOM U PE3KOM, CJIOEB Pa3IMYHOTO CO-
CTaBa, YTO XapaKTEPHO ISl OCAJIOYHBIX TOPOJ.

s GonpuimHCTBA MeTaMOp(HUUIECKUX IMOPOJ CBOWCTBEHHA - CIIAHIEBATasl WM IoJiocyaras TeKCTypa, o0y-
CJIOBIICHHASI MapaJICIbHBIM PACIONOKEHUEM MUHEPAIOB, B CTPOCHUH KOTOPBIX JOJKHO OBITH SICHO BBIPAYKEHO
HanpaBJIeHUE — TMHEHHOCTD W TIIaCTHYHOCTD.

dmronpanbpHas TekeTypa 3 (Qy3UBHBIX NOPO,; HAIOMHUHAIOIIAST OTYACTH JIMHEHHYIO TEKCTYPY KpHUCTaJInde-
CKHUX CJIaHLEB U MOKAa3bIBAIOIIAs ObIBIIEE TEUCHUE MAarMbl, HAOIIOAaeTCS B IOPOAAX, COCTOSILUX U3 MPU3MATHU-
YeCKHX MUHEpAJIOB, KOTOPhIe MOTYT 3alle4aTiieTh TEUEHUE JaBbl, U HE BUJIHA TaM, IJIe B TE€X XKe YCIOBHUAX
OTBEPICBaHMUS PACIIABICHHON MacChl MUHEPaIbl UMEIOT H30METPUUHYIO (GopMy.

o criocoOy 3amosiHeHHs TPOCTPAHETBA PA3INYAIOTCs IUIOTHBIE U IOPHUCTHIE TeKCTyphl. 1lpu monHoM 3amon-
HEHWM MUHepaiaMu (B TOM 4YHCJIE CTEKJIOM) MOPOJIBI 3aHUMAaeMOro €l MPOCTPAHCTBA MONYYAKOTCS IUIOT-
HBIE TEKCTYPHI; B IPOTHBHOM CIIy4ae MMEIOT MECTO TTOPUCTHIE TeKCTypbl. CTpoeHHe OpOBOTO MPOCTPAHCTBA OIPSIRIISIETCS
MOPONIOMYECKAMET OCOOSHHOCTAMH TIOP.

[TnoTHast — camasi paclipOCTpaHEHHAs! TEKCTYpa METaMOPPHUUECKUX U MHTPY3UBHBIX MarMaTu4ecKux Mopo.

[Topucthie TekcTyphl 60Jiee CBOMCTBEHHBI (P GY3UBHBIM U OCaJOYHBIM mOpoiaM. CTeneHb MOPUCTOCTH WITH
ee OTCYTCTBHE Y IUIOTHBIX MOPOJ, ONPEAEISIETCS IO BIMTHIBAHUIO BOJBI B MOPOAY, IO MPHIUIIAHUIO K SI3BIKY B
cilyyae KalWUIIPHOHM TIOPUCTOCTH, MO Becy HOpoabl (00beMHOMY Becy) U pbixioctd. Ha Gonpmnx riayouHax u
1oJ1 OOJBIINM JABJIIEHHEM TIOPUCTOCTh UCUE3aeT.

Ecny mycTOThI 3a10JIHEHbI BTOPUYHBIM (Yallle BCET0) MaTepUaIoM, TO MOJTY4al0TCsl MUHAAJIEKaMEHHbIC TEK-
CTYPBIL.

WHorzna TeKeTypHBbIE U CTPYKTYPHBIE IPU3HAKK OBIBAET TPYAHO pa3rpaHUYUTh, HAIPUMED, B OOJUTOBOM H3-
BECTHSIKE, re (hopma u pa3Mepbl OOJTUTOB OMPEICISIOT CTPYKTYPY TOPHOHN TOPOJIBI, @ CTPOSHHE O0JIUTOB, 00Y-
CJIOBIIEHHOE KOHIICHTPUYECKUM PACIOJI0KEHUEM BOKPYT KaKOro-mu0o siipa 0007109eK, COCTOSIINX U3 COBOKYII-
HOCTH MUHEPAILHBIX 3EPEH, SBISIETCS TEKCTYPHBIM MPH3HAKOM.

B 3aBucuMocTu OT TOro, BUJHA TEKCTypa WM HET HEBOOPY)KEHHBIM IJIa30M, Pa3IHYar0T MHUKpPO- U MakKpo-
TEKCTYPBI.

TepMuH TEKCTypa B MUPOBOW T'€0JIOTHUECKON JIUTEPATYPe TPAKTYeTCs pa3iInyHO. B aMepuKaHCKOM, aHTIIHi-
CKOW M 4acTUYHO (PpaHIly3CKOU JHMTEpaType MOHATHE TEKCTypa PaBHO3HAYHO HAIIEeMy TEPMUHY CTPYKTYpa U,
HA000POT, TOJ] CTPYKTYPOH y HUX TIOHMMAETCS TO, YTO Y HAC Ha3bIBAETCS TEKCTYPOH.

Csemuoygemuule Munepavl 20pHuIX nopoo. KBapi MOXeT UMETb OeJbId, ABIMYATBIl 1 TEMHO-CEPHIN LIBET,
HO OH HHMKOI'ZIa HE OBIBAa€T PO30BBIM, CBETJIO-KENTHIM, CBETIO-KOPHUUHEBBIM U CBETIO-TONyOBIM. Yaie Bcero
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BCTpEYaeTCsl KBapll Ceporo I[BeTa, BCerga HECKONbKO 0ojee TEMHOT0, YeM Y MOJIEBhIX mMNaToB. J(axe B BHIBET-
peNbIX MOopoJax KBapll UMEET CBEXKUN BUJ.

3epHa KBaplia MOI'YT B Kpasix IPOCBEYUBATh U UMEIOT XOPOLIO BBIPaKEHHBIM CTEKIAHHBIN Oseck. dopma ux
B OOJIBIIMHCTBE ClIyyacB HENpaBWIbHAA, JUIIb BKPAIUVICHHUKH B W3JMBIIMXCS [IOPOJAX MMEIOT CEUYEHHs AMIIU-
paMuibl, Kpast KOTOPBIX YacTO pa3pylleHbl, KoppoaupoBaHHsl (puc. 1.58.a, 6).

a 0

O @
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Puc. 1.58.. ®opMbI BKpaIICHHUKOB:
- KOPpOJIUPOBAHHOE 3€PHO KBapIla, KpucTauiorpadguiaecku
OTPaHHYCHHOTO;
0- KOppOIUPOBAHHOE 3ePHO MUHEpAa U3 TPYIITHI COAOJIATA,
KpHCTAIOrpa@uecky OrpaHHUSHHOTO

Oco060 Ba)XHBIM OTIMYHEM KBaplia OT MOJEBBIX IIIATOB SBISAETCS OTCYTCTBHE Y HEro crmaiHocTH. [loaTomy
€ro 3epHa HUKOT/IA HE UMEIOT POBHBIX IJIOMIAIOK, A IIPY MONaJaHuy CBETA Ha KBaple He ObIBaeT OTCBEUMBAIO-
LIUX POBHBIX IIOBEPXHOCTEM.

Cpenu MosieBbIX MINATOB [0 BHEIIHEMY BUAY TPYAHO OTJIHYUTH KajiueBble (OPTOKJIA3, MUKPOKIHWH) OT
HaTPUEBO-KaJIbLIUEBbIX — IJIarMOKJIa30B (A1b0HUT, aHAE3UT, aHOPTHT). be3omunboyHo onpenenseTcs JUIb OpTO-
KJ1a3, CABOMHHMKOBAHHBIM IO KapjoBapcKoMmy (KapiacOaicKoMy) 3aKOHY, KOTOpBIH oOpa3yeT KpyIHbIE BKpall-
JICHHUKH B HCKOTOPBIX CBETIIBIX IMMOPOJAaX.

[Inarnokmnas, 0JHaKO, MOXXHO MHOT/IAa ONPEAEIUTh C HOMOLIBIO JIYMbI, €CJIM HA HEM 3aMETHA I0JI0CYaTOCTh
(TOHKHE YacThIe TapajuiebHbIe OOPO3JIKH).

L[BeT moNeBBIX MIMATOB MOXKET OBITH OEINIBIM, CBETIO-CEPBIM JIO CEPOTO, CBETIO-KENTHIM, CBETIO-PO30BBIM
JI0 CBETJIO-KPACHOTO, CBETJIO-OYPBIM MIIH CBETIIO-TOIYObIM (M3MEHEHHE 1IBETA XapaKTEPHO IS TIarHOKIIA30B).

KanueBblii moneBod mmar UMeeT, Kak MPaBHJIO, CBETIYIO OKPAacKy, KOTOpas B IOPOAax CBETIIEE, YEM Y
kBapua. [logoOHyI0 CBETIIYI0 OKpacKy MMEET TOJBKO KUCIHbIM MJIaruoKiIa3, OCTAIbHbIE IIarHOKIa3bl CEpble M
TEMHO-CEpEhIE.

HesriBeTpenble mosnieBble MINAaThl NMEIOT CTEKISHHBIA, a WHOTZA M IEpaMyTpOBbIil OJecK, BBIBETpEIbIE
3epHa OJiecKa He MMEIOT. B M3nuBHIMXCS mMopogax MmojeBble MNaThl HHOTAA UMEIOT CTEKIONOA00HbIH BUI U Ka-
JKYILYIOCS YEPHOU OKPACKY.

BaxHbIM OTITMUMEM TTOJIEBBIX MITIATOB OT KBapIla SIBISETCS UX CHaHOCTh. BONBIIMHCTBO MX 3epeH obnanaer
POBHBIMH IJIOCKOCTSIMH CIIAHHOCTH, KOTOPBIE OTPA)KAIOT CBET OJIHOBPEMEHHO OT 1I€JI0H IJIOCKOCTH.

B consiHOM KMCIIOTE 110JIEBBIE IIIIATHI HE pa3JIaratoTcsl.

Hedenun sBnsiercst ¢penpAIMATHIOM, U OH HE MOXKET BCTPEUATHCS OJHOBPEMEHHO C KBaplleM B MOpojie. DTO
OOBSICHSIETCA TEM, YTO Marma, U3 KOTopoil (opMupoBanack nopoja, MMeiia Majoe COAepKaHHe OKCUAa KpeM-
Hust SiO,, U IIpH ee 3aTBepIeBaHIK OH ObLT H3PAacX0/I0BaH Ha 00pa30BaHKE CUITUKATOB, a HAa 00pa3oBaHUE KBap-
12 HUYEeTO He OCTAN0Ch. B riyOMHHBIX MOpojax 3epHa HedelnHa UMEIOT OeNechlii U CBETI0-CEePhIi C 3eJIeHO-
BaThIM MJIM KPAaCHOBAaTHIM OTTEHKOM IIBET W OTIMYAIOTCS XKUPHBIM OeckoM. B m3nmuBIIMXCS mOpoaax BKparl-
JICHHUKU MOTYT OBITh M OECLIBETHBIMHU, HO B OOJIBIIMHCTBE CIIy4aeB OHU Oellble WM CBETJIO-CEphbIe U 00pa3yioT
KOpPOTKHE CTOHGI/IKI/I C KBaJIpaTHbBIMH, pOM6OBI/I)IHBIMI/I WA MIPAMOYTOJIBHBIMU CECUCHUAMMU.

CraiiHocTh HedenrHa HECOBEpIICHHAs], Ha 3epHAX HE BHIHO POBHBIX IUIOIIAJOK B OTJIHYHME OT IOJEBBIX
LIMATOB, KOTOPBIE HAXOASTCS B IOPOJE COBMECTHO C HEPETMHOM.

B constHoilt kucnoTe HedenrH paznaraercs 0e3 NIHIEHHs ¢ 00pa3oBaHUEM TeJsl.

Jleitiut Takxke GenpaIImaTHA ¥ TTO3TOMY HE MOXKET BCTpeUaThcs B MOPOJIE COBMECTHO C KBapieM. LIBer ero
oT 0enoro 10 cepoBaTo-0enoro, U3peaKa Cepo-KENThIA WIM KPAaCHOBAaTO-cepblii. MoXeT OBITh IMPOCBEYHBAIO-
IIMM U JJaXKe MPO3pavyHbIM, HO B MPHUIIOBEPXHOCTHBIX YCJIOBHUSX Yallle BHIBETPENBbIA W HENmpo3pauHblid. bieck
CTEeKJISTHHBIH, BEIBETpEIble 3epHa, 0e3 Onecka.
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XapaKTepHbIM MPU3HAKOM JICHLIUTA SBIACTCS M30METpUYHas GopMa 3epeH OKpyrioro ceueHus. Ecnu B u3-
JUBILUXCS TIOPOJAX OH 00pa3zyeT BKPAIUICHHUKH, TO OHH YaCTO UMEIOT KpUCTaIorpaduuecKie orpaHnaeHus (B
naBe Be3yBust oHU uMerOT (OpMY TETParoHTPHOKTadApoB). CHaiHOCTH y JIeHIIuTa HecoBepiieHHas. B consHoif
KHCIIOTE pa3yiaraercsi ¢ 00pa3oBaHUEM TeJIsl.

MuHepasbl TPYIIBI COAAINTA SIBISIOTCS (QelbImnaTHIaMi U TaKKe HE MOTYT BCTPEYaThCS B TIOPOJAE COB-
MeCTHO ¢ kBapiieM. K 3Toii rpyrine oTHOCSTCS TpH MUHEpaJIa - COJJAIAT, HO3€aH U TalouH — C MIPAMEPHO O/IMHA-
KOBBIMH BHEITHMMH TpH3HAKaMd. L[BeT mX OenbIi, IMeneabHO-CepPhId, CBETIIO-KCIATHIM, 3€JICHOBATO-CEPhIH U
O4YeHb yacTo roayooi. OOpa3yroT OAMHAKOBBIE TI0 pa3MepaM 3epHa 0e3 3aMEeTHOW CHaiHOCTH, UMEIOIIHE. He-
POBHBIC, PAKOBUCTBIE MOBEPXHOCTH. Kak MpaBuiIo, UX MOXHO BCTPETUTH TOJNBKO B BHJE BKPAIUICHHHKOB B W3-
JTUBIINXCS TIOPOJaxX, TJe OHU MMEIOT XapaKTepPHBIN MPU3HAK - TEMHYIO KPaeByIO IOJIOCY M YacTO KOPPOIUPO-
BaHHBI (cM. puc. 1.58, 6). B consiHoit kucnote pasiararoTrcs 6e3 IUIeHus ¢ 00pa30BaHUEM IeJlsl.

Bynkanuueckoe cTEKJI0, €ClIi OHO HE BBIBETPENIOE, MMEET CTEKJISIHHBIN OJ€CK M PaKOBUCTHIM M310M. Heko-
TOpbIE CTEKJIA 10 BUAY HAIOMHUHAIOT CMOJIBL. B citydae, Korja mopojia He CIUIONIb CJIOXKEeHa CTEKIIOM, €T0 MOXK-
HO HaOmonmaTe dYepes Jymy. CTEKIO BBIMONHIET MENKHE MOJIOCTA CPEdr OCHOBHOW TOHKO3EPHUCTOW MacChl H
UMeeT KOPUYHEBBIA WM YepPHO-KOPHYHEBATHIA I[BET. B OONBIIMHCTBE CilyyaeB, OJHAKO, CTEKJIO B MOPOJE HE
BUIHO, TaK KaKk OHO MpeoOpa3yeTcs BO BTOPHYHBIE MPOAYKTHI, HE UMEIOLINE BHEIIHUX OTIMYUTEIBHBIX 4epT
CTeKJIa.

Kaxnas ropHast mopona oOpa3yeT o0beMHOE Teosornyeckoe Teno (cioi, JIMH3a, MaccuB, IOKPOB U Jp.),
MMEET OTIpe/CICHHBIN BEIICCTBCHHBIN COCTAaB M 00J1a/1aeT CIEIU(PUISCKUM BHYTPCHHUM CTPOCHUEM, 00YCIIOB-
JICHHBIM YCIIOBUSAMH (POPMHUPOBAHHS. YCIOBHS 0Opa30BaHUS TOPHBIX IOPOJM, ONMPENSISIONINe X COCTaB H
BHEITHUHA OOJINK, HAa3bIBAIOT (hallHaIbHBIMH YCIOBUAME (J1aT. "danno" - Buz, o0nuk, mumo). danus - 3To 0AHO-
pOZ[HLIﬁ 110 COCTaBy KOMIIJICKC I'OPHBIX ITOPOM, O6pa3OBaBHII/IXC5[ B CXOHBIX YCIIOBUSIX.

1.6.2.Bo3pacT ropHbIX NOPOA
Ha ornasnenue

B ncropun ¢popmupoBanus 1 pa3BUTHS 3€MITH BBIIEISAIOT ABA Tama - JIOT€OJIOTHYECKUI U T€0JIOTHIECKHI.
I'eonmoruueckuii 3Tar 0XBaThIBAET OTPE30K OT Hadasia GOPMUPOBAHUS 36MHOM KOPBI 1O HACTOSIIIETO BPEMEHH.
3a INIUTENbHYIO TeOIOTHIECKYI0 HCTOPHIO TUIAHETHI 00Pa30BaIMCh MOLIHBIE TOJILM FOPHBIX OpoA. B mpakTu-
YECKHX LIEJIAX He00X0IMMO 3HaTh, KaKHE U3 CIArarolliiX N3y4yaeMyl0 TEPPUTOPHUIO MOPOJL MOJIOXKE, a KAaKue
IpeBHEe, B KAKOU TOCIIEI0BATENbHOCTH OHHU (POPMHUPOBAINCH, K KAKMM HHTEPBajaM I'e0JOrHYeCKOi HCTOPUU
OTHOCHUTCS BpeMs X 00pa30BaHMsl, a TAKXKE YMETh COIOCTABIISTH IO BO3PACTy yAANEHHBIE IPYT OT Apyra TOJ-
L1 TOPHBIX MTOPO/I.

Vuaenue o noCJaCa0BaTCIIbHOCTHU q)OpMPIpOBaHI/IH 1 BO3pPACTC TI'OPHBIX MNOPOJ Ha3bIBACTCHA FeOXpOHOJ’IOFHeﬁ.
I[J'IH OIIPEACIICHUA NTOCICA0OBATCIIBHOCTHU O6pa3OBaHI/IH CJlararommx 3¢MHYIO KOPY I'€OJIOTHICCKUX 00BEKTOB u, B
NEPBYIO OUCPEb, TOPHBIX MOPOA UCITOJIB3YETCA CEPUA METOJA0B, CPEAU KOTOPBIX BBIACIIAIOT METOJAbLI OIIPEACIIC-
HHSI OTHOCHTEIIBHOTO U a0COIFIOTHOTO BO3pacra.

1.6.2.1.0THOCHTEIBLHAS T€0XPOHOJIOT U
Ha ornasnenue

K meTomam onpezneneHnss OTHOCUTENBHOTO BO3PACTa TOPHBIX MTOPOJ] OTHOCSITCS TAKWE, KOTOPbIE JIUIIb (DUKCH-
PYIOT IOCIIEI0BATEIbHOCTE 00pa30BaHuUs TOPHBIX IOPOJ OTHOCUTEIBHO IPYT ApYyTa.

Ot MeToabl 0a3MpyIOTCS HAa HECKONBKUX HPOCThIX nmpuHOunax. B 1669 r. Hukono Creno chopmynuposan
MPUHLUI CYNEPIO3ULIH, IIACAIIUI, YTO B HEHAPYIIEHHOM 3aJ€TaHUM Ka)KJbIi BBIIIEIEKAIINN CIOH MOJIOXKe
HIKeNexalero. B onpenenennn noquépkuBaeTcsi MPUMEHHIMOCTh ITPUHLUIA TOJIBKO B YCIOBUSIX HEHApyLICH-
HOTO 3aJICraHus.

Mertoz onpeiesieHus TOCIeI0BaTEILHOCTH 00pa3oBaHus CI0EB, Oazupyomuiics Ha npuHuune CTeHo, 4acTo
Ha3bBaoT crparurpadudeckum. Crparurpadus - pasjen reojorud, 3aHUMAOIIUICS M3yYeHUEeM TOCieoBa-
TENBHOCTH 00pa30BaHUsl M PaCWICHEHHEM TOJILI OCaJ0YHBIX, BYJIKAHOT€HHO-OCaJ0UYHBIX U METaMOP(HUIECKUX
MIOPO/JI, CJIATAIOIIUX 3EMHYIO KOpY.

Crenyronuii BaKHEHITNIA MPUHIIMT, U3BECTHBIA Kak MPUHIMT NepecedeHuid, chopmyiupoBan xeiimMcom
XaTToHOM. DTOT NPUHLIUI [JIACUT, YTO JII000E TEJI0, IEPECEKaroIee TOJIIILY CIOEB, MOJI0XKE ITUX CJIOEB.

HyxHO oTMeTHTH M emé OIWH BaXKHBIM NMPUHLMIL, TIIACAIIMN, YTO BpeMsl peoOpazoBaHus WK AedopMannuu
MOPOJ] MOJIOXKE, YeM BO3pacT 00pa30BaHUs 3TUX HOPOJ.
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PaccmoTpuM Hcnonbp30BaHIE STHX MPUHLMIIOB Ha MMPUMEPE TOJII 0CaJ0YHBIX TIOPOJ, TPOPBAHHBIX HECKOJIb-
KUMH CEKYIIUMHU MarMatudeckumMu teiaamu (prc.1.59.). TlociaenoBatenbHOCTh coObITHIA crieaytomias. [TlepBona-
YabHO MPOUCXOMIIO HAKOTUICHHE OCaJIOYHBIX TOJII HWXKHEro cios (1), 3aTeM, mocie0BaTelIbHO HAKOIJICHHE
BEIIIIETIKAIINX CI0eB (2, 3, 4, 5), KaXKABIH U3 KOTOPBIX MOJIOXKE HIDKenexamiero. Hakorienne ocamouHbIX Mo-
PO B MOJABIIAIONIEM OOJBIIMHCTBE CIy4aeB MPOUCXOAMT B (popMe TOPH3OHTAIBHO JISKAIIUX CIIOEB, TaK IMep-
BOHAYAIILHO 3ayieTainu U copmupoBannsie ciou (1-5). [Tozmaee st Tommu ObiH AepopMupoBans (6), U B HUX
BHEJIPHIIOCH TEJI0 MarMaTHYECKUX MOpo] 7. 3aTeM, BHOBb TOPH30HTAJIBHO, HAYAJIOCh HAKOIUICHHE BhINIEICkKA-
LIETO CJI0s1, 3aJIETaI0NIero Ha M BHEAPUBIIEMCS] MarMaTnieckoMm tene. [Ipu 3Tom, yauTeiBasi, 4To 00pa3yroumii-
Csl CTIOW JIEKUT HA BBIPOBHEHHOH TOPHU30HTAJIBHOW MOBEPXHOCTH, OYEBUAHO, YTO €r0 HAKOIUICHHUIO IMpesle-
CTBOBAJIO BBIPAaBHUBAHUE TEPPUTOPHUH - €€ pa3MbiB (8). Beien 3a pa3MbIBOM TEpPUTOPUN HAKOTIHIICS CIEIYIO-
it cioi (9). Haubonee MonopiM 00pa3oBaHUEM SBISICTCS MarMaTHIeCKOE TEIIO.

[MoguepkHEM, UTO, paccMaTpUBasi HCTOPHIO I'€OJIOTHYECKOTO Pa3BUTHUS TEPPUTOPUH, pa3pe3 KOTOpoi n300-
paxE€H HA PUCYHKE, MBI MTOJH30BAIHCh UCKITIOYUTEIBHO OTHOCHTEILHBIM BPEMEHEM, ONPEENsisl JIAIIb TOCIIE 0=
BaTENLHOCTH 00Pa30BaHUsI TEIl.

[MocnedosamensHocmb cobbimuii?

1 — 4 - nocnnedosameribHoe HakoneHue
20pU3OHMAarIbHO SIEXawux monu,

9

Hakonnenue
manuu «9»
(20pUZOHMANEHO)

O N S D S SN DA (SN S st DS S S S G O

6 - deghopmayus

10
BuedpeHue uHmpysueHozo mena « 10»

Puc.1.59.0mnpenenenne OTHOCUTENHHOTO BO3PACTa TOPHBIX TIOPOJT
Emé omna Oomblnasi rpynmna METOAOB OTHOCHUTEIHLHOW T'€OXPOHOJOTHH - OMOCTpaTUTpaPUIECKUE METOJIbI
(puc.1.60). 3T MeTOABI OCHOBAHBI HA M3YUCHUHN OKAMEHEJIOCTEH - HCKOTIAaeMBIX OCTaTKOB OPTaHU3MOB, 3aKITIO-
YEHHBIX B CJIOSIX TOPHBIX MOPO/JI: B Pa3HOBO3PACTHBIX CIOSX MOPOJI BCTPEYAIOTCS Pa3HbIe KOMIUIEKCHI OCTATKOB
OpraHu3MOB, XapaKTepu3yIolue pa3BuTHe (Iopsl U (ayHbl B Ty WU HHYIO T€0JIOTHYECKYIO 31oXy. B ocHoBe
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METOOB JIEKHUT NMPUHIUIL, CHOPMYITUPOBAHHBIN YibiMOM CMHUTOM: OTHOBO3PACTHBIE OCAIKU COIEPKAT OIHU
U Te )K€ WIH ONM3KHE OCTATKH MCKOMAEMBIX OPTaHMU3MOB. JTOT MPUHLMII JOMOIHAETCS eI OJHUM Ba)KHBIM
MOJIO’KEHHUEM, TIACSIINM, YTO HCKOTaeMble (IIophl U (ayHbl CMEHSIOT APYT Apyra B ONPEAEIEHHOM IOpPSIIKE.
Takum 00pa3om, B OCHOBE BceX OMOCTpaTUrpauuIecKUX METOJIOB JIEKHT IIOJIOKEHHE O HEIIPEPHIBHOCTH U He-
00paTUMOCTH U3MEHEHUS] OPraHuvecKOro Mupa - 3akoH 3Bosouun Y. JlapuHa. Kaxaslii oTpe3ok reonorude-
CKOT'O BPEMEHH XapaKTepU3yeTcsl ONpeAeIEHHBIMU TIpecTaBuTeNIMA (utopsl U hayHbl. OnpenienieHne Bo3pacTa
TOJIII TOPHBIX MOPOJ CBOJHUTCS K CPAaBHEHUIO HAMJICHHBIX B HHMX MCKONAEMBIX C JAHHBIMH O BPEMEHHU CyIIle-
CTBOBaHMSI 3TUX OPTaHU3MOB B T€0JIOTHYECKOW HCTOPHH.

B kauectBe rpy0oii aHAJIOrMK CYIIHOCTH METOAA MOXHO MPHUBECTH BCEM HW3BECTHBIE METOABI ONpEACICHUS
BO3pacTa B apXEOJOTHH: €CIIU MPU PACKONKaX OOHApY>KEHBI TOJHKO KaMEHHBIE OpYIUs TPyAa, TO KyJIbTypa OT-
HOCHUTCSI K KAMEHHOMY BEKY, IPUCYTCTBHE OPOH30BBIX OPYAHH JaéT OCHOBAaHHUE JJIsI €€ OTHECEHHsI K OPOH30BO-
My BEKY U T.II

Cpenn 6uocTpaturpamueckux METOIOB JIOITOE BPEMsI OCTABAJICS BAKHEHIINM METOJ PYKOBOISIINX (hopM.
PyxoBonsmumu popMaMy Ha3bIBaIOT OCTATKH BBHIMEPIIUX OPraHW3MOB COOTBETCTBYIOIUE CICAYIOIIUM KpPHUTE-
pHsIM:

e OTH OPraHMU3MBI CYIIECTBOBAIM KOPOTKUH POMEKYTOK BPEMEHH,
e  OBUIM paclpoCTpaHEHbl Ha 3HAUUTEILHON TEPPUTOPHUH,
e  1X OKaMEHEJIOCTH YaCTH BCTPEYAIOTCS U JIETKO OIPEAEIIIOTCA.

[Ipu onpenenennn Bo3pacTa cpelld HAWJICHHBIX B M3y4aeMOM CJIO€ HCKOITAEMBIX BHIOMPAIOTCSl Hanbosee st
HEro XapakTepHBIE, 3aTeM OHHU COTOCTABISIOTCS C aTiiacaMd PYKOBOISIIUX (HOPM, OMMCHIBAIOIINMHE, KAaKOMY
WMHTEPBAJy BPEMCHU CBOMCTBEHHBI T¢ WU MHBIC (popMmbl. [lepBhiii M3 TakMX aTIaCOB OBbLI CO3/aH eug B cepe-
nuHe XX Beka naneonrosiorom I'. BporHOoM.

N.p
o VI3BECTHAKM-paKYLEYHUKM C
% Monodacna pseudocatillus;
B OCHOBaHWW - KOHrNomeparbl

N,m
N3BECTHAKN-paKYLLEYHUKM C
congeria subnovorossica;

B OCHOBaHWM - KOHIMoMepaTh!

N,sr,
u3sectHaku ¢ Cardium fittoni,
BHU3Y - necku ¢ Cardium fittoni.

http://popovgeo.professorjournal.ru/

C. fittoni

OnHOBO3pACTHBIMH SIBIISIFOTCS CIIOH, COJIEpKaIlle OJMHAKOBBIN KOMIIJIEKC OKaMEHEIOCTEH.
Puc.1.60.buocrparurpadpuieckue MeTos

Ha ceronusimauii €Hb OCHOBHBIM B OMOCTpaTHrpaduH SBISIETCS METOJl aHAlN3a OPraHMYECKUX KOMILIEK-
coB. [Ipy nmpuMeHEeHUU ATOro METoja BHIBOJ 00 OTHOCHUTEIHLHOM BO3pPAcTe€ CTPOUTCS Ha CBEACHUSAX 000 BCEM
KOMIUIEKCE OKaMEHEJIOCTEH, a He Ha HaXOJKaX €IUHUYHBIX PYKOBOJISIIUX (POPM, 4TO 3HAYUTEILHO MOBBIIIACT
TOYHOCTb.

B xoze reonornyueckux MCCIEIOBAHMN CTOST 33Ja49X HE TOJIHKO PACUIIEHEHHUS TOJII 110 BO3PAcTy U OTHECe-
HUS UX K KaKOMY-THOO MHTEPBAITY I'€0JOTrHYECKON UCTOPHUU, HO U COTIOCTABJICHUS — KOPPEISAIIUU — YAAIEHHBIX
JIPYT OT JIpyra OJHOBO3PACTHBIX TOJIII.
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HauGonee npocThiM METOIOM BBISBICHHSI OJJHOBO3PACTHBIX TOJIIII SBIISETCS MPOCIS)KHUBAHUE CIIOEB HA MECT-
HOCTH OT OJIHOTO OOHakeHHS K aApyromy. OUeBUAHO, YTO STOT METOJ 3(PPEKTUBEH TOJIBKO B YCIOBHSIX XOpPO-
e 0OHaKEHHOCTH.

Bosiee yHHMBepcaIbHBIM SBIISIETCS OMOCTpATUTPAPUUSCKHIA METO/ COMIOCTABICHHS XapaKTepa OPraHMYeCKUX
OCTaTKOB B YJAJIEHHBIX pa3pe3ax — OJHOBO3PACTHBIC CIOU O0JIAAA0T OJUHAKOBBIM KOMIUIEKCOM OKaMEHEIO-
cTell. DTOT METO/I TO3BOJISIET MPOBOIUTH PETHOHAIBHYIO H TTI00ATBFHYIO KOPPESIUIO pa3pe3oB.

[MpuHIMIHATEHAS MOJICIb UCTIONIE30BAHHS OKAMEHEIIOCTEH [Tl KOPPEISIUU YAAIEHHBIX pa3pe3oB OTpakeHa
Ha PUCYHKE.

1.6.2.2.A0C0/1H0THasI T€OXPOHOJIOT S
Ha ornasnenue

Metoabl aGCONOTHON I€OXPOHOJOTHH MO3BOJISIOT OIPEIETUTh BO3PACT I'€0JIOTHIECKUX 00BEKTOB U COOBI-
THi B equHMLAX BpeMeHd. Cpelln 3THX METOAO0B Hauboliee pacpoCTPaHEHB METOABI H30TOIMHOW F€OXPOHOIIO-
MM, OCHOBaHHBIE HA MOJCYETEe BPEMEHH paclaja paiuoakTUBHBIX U30TOMOB, 3aKIIOYEHHBIX B MUHEpaIax (Wiy,
HalpuMep, B OCTaTKax IPEBECHHbI WM B OKAMEHEIBIX KOCTSAX KUBOTHBIX).

CymHocTh METOJa 3aKJI4YeHa B CleyromeM. B cocTaB HEKOTOPBIX MHHEpAIOB BXOAAT paJlOaKTHBHBIC
nzoronsl. C MOMEHTa 00pa3oBaHUsl TAKOTO MHUHEpasia B HEM MPOTEeKaeT MPOLIECC Paln0aKTUBHOTO pacmaga U3o-
TOIOB, COIPOBOKIAIOIIMKCSA HAKOIIJIEHHEM IIPOAYKTOB pacnajga. Pacran pagdoaKkTHBHBEIX U30TOIOB IPOTEKAET
CaMONPOU3BOJIBHO, C IIOCTOSIHHOM CKOPOCTBIO, HE 3aBUCSILEH OT BHEIIHUX (PAKTOPOB; KOJIMYECTBO PAAHOAKTUB-
HBIX U30TOIIOB y6LIBa€T B COOTBCTCTBHH C OKCIIOHCHIIMAJIbHBIM 3aKOHOM. HpI/IHI/IMaH BO BHMMAaHMUA IIOCTOSAHCTBO
CKOPOCTH paclana, AJIsg OIPENEIICHUs BO3pacTa JOCTaATOYHO YCTAHOBUTH KOJIMYECTBO OCTABIIETOCA B MUHEpAJE
PannOaKTUBHOIO H30TONA M KOJMYECTBO OOpa30BaBILETOCS NPH €ro pacnaie cTaObuiIbHOro H30Toma. JTa
3aBUCUMOCTDL OIIMCBIBACTCA I'NIAaBHBIM YPAaBHCHUEM I'COXPOHOJIOTUH:

=1 In (Wk/Ni+1) . roe
M —WicIo H20T ON0E KOHEHHOT 0 IPOAYETA Paclans,
A - gHCIO pamH 0aKTHEHED. H20TONOE, He PACcTIapMECd 0 IPOIIecTEHE
EpEMEHH T,
A - IOCTOAHHAA PACTIANA — NI PACTIABIIIECT AMep FAHHOIO H20TOIA 23
ENHHHLY B EMEHH, ABJLACT O HIECCTHOH LT KK GO0 H30T 012 B eIDHH 0H.

Hast OTIpe/IeIICHUS BO3pacTa UCTIONTB3YIOTCS MHOTHE pannoaKkTUBHBIE
usoromnsl: 238U, 235U, 40K, 87Rb, 147Sm u ap. HasBauus M30TOIMHO-T€OXPOHOIOTHYECKUX METOMOB OOBITHO
o0pa3yrTcs W3 Ha3BaHUM PaJIMOAKTHBHBIX M30TOIOB M KOHEYHBIX MPOJYKTOB MX paclajia: ypaH-CBHHIIOBHIH,
KaJTui-aproHOBBI U T.1. Pe3ynbTaThl onpeaesaeHns BO3pacTa reoJOTHYeCKUX OOBEKTOB BhIpaxkatoTcs B 106 u
109 ner, unu B 3HaueHusX MexayHapoaHoi cuctembl exuuui] (CH): Ma u Ga. Dta abOpeBuaTypa O3HaYaer,
COOTBETCTBEHHO, «MJIH.JICT» U « MIIPIL. JeT» (0T sat.Megaanna — mus. siet, Gigaanna — mip. Jier).

B Hacrosmee Bpemsi HanOoJee TOYHBIM CUHUTAETCS CaMapuii — HEOJAMMOBBIN METOJ, TIPUHATHIN B Ka4ecTBe
CTaHJapTa, C KOTOPBIM CPaBHUBAIOTCS JAAaHHBIC APYTMX METOJIOB. DTO CBI3aHO C TEM, YTO B CHIIy T'€OXUMHYeE-
CKHX 0COOCHHOCTEH JaHHBIC DIIEMEHTHI HaMMEHee TIOIBEPIKEHBI BIUSHUIO HAIO)KEHHBIX MTPOIECCOB, YaCTO 3HA-
YUTEITHhHO MCKAKAIOIIMX WIIM CBOIINX Ha HET Pe3yJbTaThl ONpeaeeHrid Bo3pacta. MeTo/ OCHOBaH Ha pacra-
ne u3otonal47Sm ¢ oOpazoBaHieM B KaueCTBE KOHEYHOTO MpoIyKTa pacmana 144Nd.

Kanuii — aproHoBEIit METOJT OCHOBaH Ha pacmajie paanoakTuBHOro mzorona 40K. DToT MeToq MaBHO U IIH-
POKO HCIIOJIB3YETCs 7Sl ONpPEeAEICHUs] BO3pacTa BCeX IT'€HETHYECKUX THUIOB IOpHBIX mopoa. OH Hambonee 3¢-
(EKTHBEH MpH OIPEITICHNH BpeMEHH (POPMHUPOBAHUSI OCAJOYHBIX TIOPOJ M MHUHEPAIOB, HAPUMEP, TIIayKOHH-
ta. [IpuMEeHNUTENIFHO K MarMaTHYECKHM M OCOOCHHO METaMOpPHUUECKHM T0POJIaM, 3aTPOHYTHIM HaJIOKEHHBIMHU
W3MEHEHUSMH, STOT METOJ 4acTo JaéT «OMOJIOKESHHBIE» TaTUPOBKH, YTO CBSI3aHO C MOTEpel TMOJBHUKHOTO ap-
rOHa.

Pagnoyrnepoiabiii MeTo]1 OCHOBaH Ha pacnaje u3oromna 14C, oOpasyromierocst B BEpXHUX CIOSX aTMOchepbl
B pe3yJabTaTe BO3JAEHCTBUS KOCMHYECKOI0 M3Iy4YeHUs Ha aTMochepHBIe Ta3bl (a30T, aproH, KUCIopoxa). B mo-
cieactBun14C, Kak ¥ HepaJMOAKTUBHBIN M30TOI yriepona, oopasyet yriaekucisiii ra3 CO2, u B ero coctase
BOBJIEKaeTcs B (DOTOCHHTE3, OKa3bIBAsICh TAKMM 00Opa30oM B COCTaBE PACTCHUH W, jJajiee, MMUIIEBOH IeroyKe Ie-
penaetcs kuBOTHBIM. B ruapocdepy 14C nmomamaer B pesynprare oomena CO2 mexay atmocdepoit 1 Mupo-
BBIM OKEaHOM, Jjajiee OH OKa3bIBAETCS B KOCTSIX M KapOOHATHBIX PaKOBHHAX BOAHBIX oOuTaTeneil. IHTeHCHBHOE
nepeMelMBaHie BO3AYIIHBIX Macc B atMoc(epe M akKTUBHOE ydacTHE yIiiepoAa B IT00aJbHOM KPYTOBOPOTE
XMMHUYCCKUX 3JICMEHTOB IPUBOJIUT K BhIpaBHUBaHUIO KoHIeHTpalmi 14C B atmocdepe, ruapochepe u ouoche-
pe. st KUBBIX OPraHU3MOB PaBHOBECHOE COCTOSIHUE JAOCTHIAeTCs MPH yIesbHOM akTuBHOCTH 14C, cocTaBms-

79



80

romeit 13,56 £ 0.07 paciagoB B MuHyTy Ha 1 rpamm yraepona. Ecnu opranusm ymupaer, TO IpeKpalaeTcs mo-
crymuienue 14C; B pe3ynbTare paJnOaKTUBHOIO pacmaga (mepexoaa B HepaanoakTuBHBINA 14N) ynenbHas ak-
TuBHOCTH 14C ymeHbpmaeTcs.MI3MepuB 3HaUeHHE aKTUBHOCTH B TIPOOE M COIMOCTAaBHB €€ CO 3HAUYEHUEM YAEb-
HOHM aKTHBHOCTH B )KHBOW TKaHM, HECIIO)KHO PAcCUUTATh BPeMs MPEKPAIICHHS )KU3HE IS TeIFHOCTH OpPTraHnu3Ma.
PagunoyrneponHoe maTupoBaHKe MO3BONAET ONPEACTATh BO3pacT 00pa3loB, coAepKalluX yriaepos (KOCTH, 3y-
Obl, paKOBUHBI, APEBECHHA, YTOJIb U T.JA.) Bo3pacToM 110 70 THIC. IeT. DTO OTpaHWYEHHE OMpPEENIeT ero uc-
MOJTb30BAHUE B YETBEPTUYHOM I'€0JIOTUH U, 0COOCHHO, B apXEOJIOTHH.

B 3aBepiuenne paccMOTpeHHUsI METOJIOB H30TOMHOM T'€0JIOTHH ClIeyeT OTMETUTh, YTO, HECMOTPS Ha TOIy4e-
HHUE «a0CONIOTHBIX», BEIPAYKEHHBIX B TO/IaX, AJaTUPOBOK, MBI UMEET €0 C MOJEILHBIM BO3PAcTOM - MOTYYEH-
HBIE PE3yNIbTAaThl HEN30EXKHO COAEpKAaT HEKOTOPYIO OIIHOKY M, Ooiee TOro, MpOJOJDKUTEIEHOCTh aCTPOHOMH-
YEeCKOT0 rofia B X0/1¢ AJUTEIbHON Te0JI0TMYeCKON HCTOPUN MEHSIIACH.

Emé onna rpymnma MeTonoB aOCONIOTHONW T€OXPOHOJIOTHH MPEACTaBIICHA CE30HHO-KIMMAaTHIECKUMU METO-
JaMH.

[TpumepoM Takoro mMerona CIyXHUT BAPBOXPOHOJIOTHS — METOZ aOCOIIOTHOM reOXPOHOJOIHH, OCHOBaHHBIN
Ha MOJICUETEe TOANYHBIX CIOEB B «IEHTOYHBIX)» OTIOKEHHUSX MPHIEIHUKOBBIX 03&p (puc.l.61). dnsa npunennu-
KOBBIX 03€p XapaKTEPHBIMU OTJIOXKEHUSIMH CIYXKaT TaK Ha3blBAEMbl€ <«JICHTOYHbBIC IJIMHBDY - YETKO CIOHUCTHIE
0CaJIK{, coCTOAIIME U3 OOJBLIOro uyKciaa napaulenbHbIX JIeHT. Kaxas geHTa — pe3ynbTaT FOAWYHOIO IMKIA
0Ca/IKOHAKOIUIEHHS B YCJIOBUAX 03Ep, HAXOAAMIMXCS OOJNBIIYIO YacTh rojia B 3aMep3uieM cocTosiHuu. OHa Bce-
IZla COCTOHUT U3 IBYX CJI0EB. BepxHuii - 3MMHMI CJION MpencTaBieH IMIMHAMU TEMHOTO LiBeTa (3a c4ér obora-
LIEHUS] OPTraHuKoil), 00pa30BaHHOIO MO JIEASHBIM TOKPOBOM; HIDKHHM — JICTHUH CJIOH clloxeH Oosee rpy0o-
3ePHHUCTBHIMH CBETIIOOKPAIICHHBIMH OCaIKaMH (B OCHOBHOM TOHKHMMH TMECKaMH WA aJleBPO-TIIMHUCTBIMU OTJIO-
JKEHUSAMH ), 00pa30BaHHBIMU 32 CYET IPUHOCHMOIO B 03€pO TaJbIMU JICAHUKOBBIMH BoAaMu Matepuana.Kaxnas
rapa TaKux CIOWKOB COOTBETCTBYET | romy.

Wzyuenne pUTMUYHOCTH JICHTOYHBIX TJIMH TIO3BOJISIET HE TOJBKO OMPEICSATh aOCONIOTHBIA BO3PAcT, HO U
IIPOBOJUTH KOPPEJALUIO PACIIONOKEHHBIX HENOAANEKY APYT OT Apyra paspe3oB, CONOCTaBIIsAs MOIIHOCTYU CJO-
¢B.

O6napatoT npaBubHON CE30HHOM
CNOUCTOCTBIO C YEpeLoBaHUEM necYaHbIX
(BECEHHUX W NETHUX) W  2UHUCMBIX,
obozaliéHHbIX oOpaaHuKol, (OCEHHUX W
3UMHMX) MPOCNOEB

Puc.1.61.Ce30HHO-KIMMATUUYECKUI METO]] OLICHKH BO3pacTa FOPHBIX MOPOL
Ha cxoqHOM IpUHIMIIE OCHOBAH M MOJCYET FOJUYHBIX CJIOEB B OCaJKaxX COJIAHBIX 03Ep, I'lIE JIETOM, 3a CUET

MOBBIIICHUA UCIIAPCHUSA, IPOUCXOAUT AKTUBHOC OCAKICHUC COJICH.
K HEAOCTAaTKaM CE€30HHO-KIIMMATUYCCKUX METOAOB CIICAYET OTHECTU UX HEYHUBCPCAJIbHOCTD.
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1.6.2.3.Ilepuoaun3zanus reoJorudecKoi UCTOPUU.
Crparurpadguyeckasi 1 re0XpOHOJOTHYECKAS MIKAJIbI
Ha ornasnenue

Omnepupysi KaTeropueil OTHOCUTEIHLHOIO BPEMEHH HEOOXOAMMO MMETh YHHBEPCAIbHYIO LKAy [IE€PUOIU3a-
UM UcTopud. B reonorum, ams 3tux uneneil pazpadotanbl MexIyHapoIHas F€OXpPOHOJOrMYecKas LIKaaa M
MexayHapoaHast cTpaTurpapuuecKas mKana.

OcHOBHYI0 HHPOPMALIUIO O TEOJOTHYECKONH NCTOPUU 3eMIIH HECYT CJIOM TOPHBIX MOPOJ, B KOTOPBIX, KaK Ha
CTpaHMLIAX KaMEHHOM JIETOINCH, 3aleyaT/ieHbl IPOUCXOIUBIINE HA IUIAHETE M3MEHEHMS U SBOJIIOLMS OpraHu-
4ecKoro Mupa (TIOCIIeAHss «3areyaricHa B KOMIUIEKCaX OKaMEHENIOCTEH, COAepKaIluXCcsl B Pa3HOBO3PACTHBIX
CIIOSIX).

Ciou TOpHBIX MOPOJ, 3aHUMAIOIINE ONpPEACIEHHOE MOJOXKEHNE B O0IIEel MOCIen0BaTENbHOCTH HAIIACTO-
BaHUH M BbIAEISIEMbIE HA OCHOBAHUM MPHUCYILUX UM OCOOEHHOCTEH (dalle - KOMIIEKCa HCKOMAEMBIX ), SIBIISIIOT-
csl cTpaTurpadUuecKUMH MoApa3AeieHusIMA. [ OpHbIe MOpOJIbI, clarampliie crpaturpadguyeckue moapasierne-
HUsl, (POPMHUPOBAIKCH Ha MPOTSDKCHUU OIPENEeIEHHOTO HHTEpBajla re0JOrn4ecKoro BpeMEHH, U, CIe10BaTellb-
HO, OTPaKaI0T 3BOJIIOLIUIO 36MHOM KOPBI M OPTaHUYIECKOTO MUPA 3 3TOT IPOMEXYTOK BPEMEHH.

Crpaturpadudeckasi IKajga — IIKala, MOKa3bIBaloLIas MOCIEAOBATENLHOCTh U COMOAYMHEHHOCTh CTPATH-
rpadUUecKuX MOApa3eeHNH, ClaralluX 3eMHYI0 KOPY U OTPasKarolluX MPOWACHHBIE 3eMIIEH ATaIbl HCTOPU-
4ecKoro pa3Butus. OOBEKTOM cTpaTUrpaUuecKOl MIKaJIbl SBISIOTCS CIIOM TOPHBIX MOpoa. OCHOBA COBpEeMEH-
HOM cTparurpadudeckoil mKaisl Obla pazpadorana emé B mepBoii momoBuHe XX Beka u Oputa mpuHsTa B 1881
r. Ha |l ceccun MexayHaponHoro reojoruueckoro konrpecca B bononse. Ilozanee ctpaturpaduueckas mkana
ObLIa JOTIOTHEHA TEOXPOHOIOTHYECKON MITKAIOH.

I'eoxpoHonornyeckas mKaga — MIKaja OTHOCHUTEIBHOTO Ie0JOrMYeCKOr0 BPEMEHHM, MOKAa3bIBAIOILAS MOCIIe-
JOBATCIBbHOCTh U COHOI[‘-II/IHéHHOCTI) OCHOBHBIX ATaIloB I'€0JIOTHUECKOM ucTopun 3emnu u Pa3BUTHUA KU3HU Ha
Hell. OOBEKTOM Te0XPOHOIOTHYECKON HIKAIBI SIBJISIETCS TeoJIormdeckoe BpeMsi. BceM cTpaTurpaduueckum mou-
pa3meneHusIM COOTBETCTBYIOT IOAPA3AEICHUS T€OXPOHOIOIMYECKOM WKabl (Tabi.1.5).

Tabmuua 1.5
Crpaturpaduieckne I'eoxpoHonOrnyeckre
Mopa3eNICHHS MO3pa3aeIeHHUs
J0HOTEMA 90H
apatema (Tpyrma) apa
cucremMa epuoy
oTaen 3moxa
apyc BEK
30Ha taza
3BEHO nopa

[Ipm 5TOM MpaKTHUYECKH BCe CTpaTHrpaduuecKue MojpasAelieHus KpylHee sipyca UMEIOT eIUHbIe O0IIenprHsi-
ThIE MEX/IyHapoHble HanMeHoBaHusI (Tab:1.1.6).

HaunOonee kpynHbIMH cTpaTUrpapuuecKUMU MOAPA3IEICHUSIMU SIBIISIOTCSI J0HOTEMBI. DOHOTEMA - 3TO OT-
JIOXKEeHHUs, 00pa30BaBIIMECS HA MPOTSHKEHUH CAMOM KPYITHOM TeOXpPOHOJIOTHYECKON eMHUIIBI - J0HA, JITUTENb-
HOCTBIO KOTOPOT'O COCTaBJISIET COTHH MIJUIMOHOB U O0Jiee JIeT.

Brraensor Tpu 30HOTEMBIL:

apxeickyto,

MPOTEPO3OICKYIO

(haHEepO30MCKyI0. APXEHUCKYIO B TIPOTEPO3OHUCKYIO S0HOTEMBI OOBEIUHSIOT TI0]] HA3BAHUEM «TOKeMOpHii» (T.
€. TOJILIM MOPOJI, HAKOMMBIIUECS 0 KEMOPHIICKOro meprojaa — MepBOro nepuoaa (Gpanepos3os) WM «KpUITO-
300,
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PyGexxom nokeMOpusi u GpaHepo30s CITy>KUT MOSABJICHUE B CIOSX TOPHBIX MOPOJ OCTATKOB CKEJIETHBIX Opra-
HU3MOB.

B noxemOpun opraHudeckue OCTaTKH PEAKH, IOCKOJIbKY MATKHE TKaHU OBICTPO pa3pyIIatoTcsi, HE yCIIEB 3a-
XOPOHUTHCS.

CaM TepMUH «KPUMNTO30i1» 00pa30BaHO MPU CIUSHUN KOPHEH CIIOB «KPUITOCY - CKPBITHIA U «303) - }KU3Hb.

[Ipu pacuneHeHHN TOKEMOPUHUCKIX TOJII Ha 30HOTEMBI U 0oJiee MpoOHBIe cTpaTurpadudeckue moapas3iaeine-
HUSI BAKHEHIIYIO POJIb UMEIOT METOABI U30TONHOI F€0XPOHOJIOTHH, MTOCKOJIbKY OPraHMYECKHE OCTATKU PEAKH
WK BOOOIIE OTCYTCTBYIOT, ONPENEISIOTCS C TPYAOM H, TJIaBHOE, HE MOABEP)KEHBI OBICTPOH 3BOMIOUNH (OTHO-
TUIHBIE KOMILIEKCHI MUKpO(ayHbl OCTalOTCSl HEU3MEHHBIMU Ha MPOTSHKEHHH OTPOMHBIX WHTEPBAJIOB BPEMEHH,
YTO HE MO3BOJISET PACWICHATH TOJIIN 110 3TOMY IIPU3HAKY ).

DOHOTEMBI BKIIIOYAIOT B CBOI COCTaB 3paTeMbl. DpaTeMa WM IpYyIIa - OTIO0XKEHHUs, 00pa3oBaBLINECs B Te-
YEHUEIPBHI; TPONOIDKUTENBHOCTD 3P B (paHepo30e COCTaBIseT MepBble COTHU MHJUTMOHOB JIET. JpaTeMbl OTpa-
KAIOT KPYIHbIE 3TAIlbl Pa3BUTHS 3€MJIM U OPraHUYECKOro Mupa. [ paHHLIBI MEXIy 3paTeMaMH COOTBETCTBYIOT
MIEPEIOMHBIM pyOexaM B HICTOPUH PA3BUTUS OPTaHUYECKOTO MUPA.

B ¢anepo3oe BBACTAIOT TP 3paTEMBI: MAIE030HUCKYI0, ME3030MCKYIO M KalHHO30HMCKYIO.

Oparembl, B CBOIO 04Yepe/ib, BKIIOYAIOT B CBOM cocTaB cucTeMbl. CrcTeMa — 3TO OTJIOKEHHs], 00pa3oBaBIIve-
Csl B TEUCHME IIEPUOAA; AIUTEIBHOCTh IIEPUOI0B COCTABIIAET NECITKH MHJUIMOHOB JeT. OfHa cucrema oT Ipy-
rof oTiHnYaeTcst KoMIuiekcamu (ayHbl 1 GIopsl Ha YPOBHE HAJCEMEHCTB, CeMEHCTB U pooB. B danepozoe BbI-
JenstoTes 12 cucteM: keMOpHiicKasi, OpIOBUKCKast, CHITypHICKasi, IeBOHCKasl, KAMCHHOYTOJIbHasl (kapOOHOBast),
MepMCKasi, TpHacoBas, IOpCKas,, MEJIOBas, MaJICOTCHOBAs, HEOICHOBas M YETBEPTUYHAs (AaHTPOIOI€HOBAsA).
Ha3zBanus OONBIIMHCTBA CUCTEM MPOUCXOIAT OT reorpaduiyecKux Ha3BaHUI TEX MECTHOCTEH, IZie OHHU ObLIH
BIIEPBBIEC YCTAHOBIICHBI.

st KaXIoi CUCTeMbl Ha TeOJOrMYEeCKUX KapTaxX MPHUHATHI ONPENENEHHBIN LBET, SBISIOMIMNACT MEXAyHa-
POIHBIM, U MHAEKC, 00pa30BaHHBIN HaYaJIbHOI OYKBOM JTATHHCKOT'O HA3BAHUS CHCTEMBI.

Otnen - 9acTh CUCTEMBI, COOTBETCTBYIOIIAS OTJIOKEHHUSIM, 0OPa30BaBIIMMCS B TEUEHHE OJHOH 3IO0XU; U~
TEJNBHOCTH 30X OOBIYHO COCTABIISET TEPBBIE ACCATKH MUJTMOHOB JeT. OTINYUSI MEXKIy OTAEIaMH MPOSBIISIIOT-
csi B pasnuunu GayHsl U GUIOpEI HA YPOBHE PONOB WK Tpynil. HazaHus oTaenoB AaHbl MO MOJOXKEHUIO UX B
CUCTEME: HIKHUH, CPEHUMN, BEPXHUM WIH TOJIBKO HWKHUI U BEPXHMI; 3MI0XU COOTBETCTBEHHO HA3bIBAIOT PaH-
HEW, CPEeIHEH, IO3AHEN.

Tabmumal.o.
Crparurpaduueckue moapasaeneHus
Oparema Bpemennoit
DoHOTEMA p Cucrema p
(rpymma) MIPOMEKYTOK
YeTBepTHUIHAS
KaliHO30MCcKas HEOre€HOBasI 65 Ma - HbIHE
MayeoreHoBast
MeJoBast
Me3030icKas fopcKas 251 - 65 Ma
TpHacoBas
(haHepo30MCKMit
nepMcKas
KaMEHHOYTOJIbHAS
JIEBOHCKAs
najeo30ucKas 535 - 251 Ma
CUITypuiicKas
OPJIOBHKCKAs
KeMOpwuiicKas
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BEPXHEMPOTEPO3OHUCKast BEHJICKas 600 - 535 Ma
. 1650 - 600
npoTeposofickas (1650-600 Ma pudeiickas) Ma
HIDKHEIIPOTEPO30HCcKast 2500 - 1650
(xapenbckas) Ma
. . 3150 - 2500
BepxHeapxeHhckas (JommiicKas) Ma
apxemckas
HIDKHeapxenckas (caaMckast) 4000 - 3150
Ma

B cocraBe otrnena BBLACHSIOTCS SIPYCHL SIpyc - OTIIOKEHUs, 00pa30BaBIIMECS B TCUCHUE BEKa; MPOIOJIKH-
TEIHHOCTh BEKOB COCTABIIIET HECKOJIBKO MIJUIMOHOB JieT. PemarommM KpuTepueMm il BBIOENICHUS spyca |
000OCHOBaHUS €r0 TPAHMII CITY)KAaT JaHHBIE OHOCTpaTHrparUecKoro aHaiw3a: KK/l IpyC XapaKTepH3yeTcs
TOJILKO €My MPHUCYIIMMU POJaMU M BUJAMH OPTaHU3MOB. B cocraBe spycOB MHOT/IA BBIACISIOT MOABSPYCHI:
HIKHUH, CPETHUN U BEPXHUU WM TOJBKO HIKHUN U BEPXHUU.

30Ha SABISIETCSA YaCThIO APYCa U OXBATHIBAET OTIOXKEHHS, 0Opa30BaBIINECS B TeUeHUE OIHOU (pa3bl, MPOoIo-
JKUTEIBLHOCTh OKOJIO 1-3 MIIH. JieT. 30HA BBIJCISACTCS MO KOMILUICKCY BHJIOB OBICTPO BOJIIOIIMOHUPOBABIINX UC-
KOTIaeMBIX OpraHW3MoB, Ha3BaHue 30HBI U COOTBETCTBYIOIICH (a3bl 1aeTcs MO HauboJiee XapaKTepHOMY BUIY
HCKOIIAeMBIX OPTaHU3MOB (BUIa-UHICKCA).

B cocraBe yetBepTHUHOM cucTeMbl (Ta0u. 1.7) BeiaesieTcs crnelupuIHoe CTpaTurpaduieckoe moapasiaese-
HUE — 3BCHO. B 3BEHO 0O0BEIUHSIOT TOPHBIC TOPObI, CPOPMHUPOBAHHBIC BO BPEMs OJHOTO IMKJIA KIUMaTH4e-
CKHMX U3MCHCHHIA: TOX0JI0IaHus (JIEIHUKOBBE) U TTOTEILICHUS (MEKIICTHUKOBEE).

BpemeHHBIM aHAOTOM 3BeHa B T€OXPOHOJIOTHUYECKON IITKAJe SBISAETCS 1mopa. YeTBepTUYHAsI CHCTEMa BKITFO-
YaeT 4eThIpe 3BEHA: HWXKHEE, cpeHee, BEpXHee U coBpeMeHHoe. HeoOXoanMocTh BhIJENECHHS MTOP U 3BEHBCB
CBsI3aHa CO CHEHU(PUIHOCTHIO YETBEPTUYHOTO MEPUO/A, 3aKITFOUAIOMICHCS B CIICAYIOIIEM:

e MaJas JUITENBHOCTH Tieproaa (1,65 MitH. 11eT), o0BsICHsIeMas ero He3aBePIIEHHOCTHIO;

® TPHUCYTCTBHE B OTIIOKEHUSIX YETBEPTUIHOW CHCTEMBI OCTAHKOB YEIIOBEKA U CIIEJ0B €r0 MaTepHallb-
HOH KYyJIBTYpBI;

®  DPE3KHE M MHOTOKPATHBIC M3MCHEHUSIMH KIIMMATa,

®  TIOBCEMECTHOE PACIPOCTPAHCHUE YETBEPTUUHBIX OTJIOXKCHHI Ha CYIIIE U JIHE MOPEH U OKCaHOB,;

®  ObICTpPOE M3MEHEHUE UX JIUTOIOTHUYECKOTO COCTaBa M HEOOIBINAsi MOIIIHOCTb.

HyxHO OTMETHTH, 4TO MPHU pPaCUIEHEHNH YETBEPTUUHBIX OTIOXKEHHUH HCIOIB3YIOTCS JIBa MOIX0/a: KIMMaTo-
crparurpaduueckuii u OmocTpaTurpaduueckuil. YeTBepTUUHBIH NEpUOJ, WIM aHTPOIOI€H — I'€0JIOTHUECKUH
MIEPHOJ, COBPEMEHHBIN 3Tall HCTOPUM 3€MIIH, 3aBepIuaeT KaiHo30i. Havancs 2,6 MuimnoHa JieT Hazaj, mpo-
JIOJDKaeTcs o celi IeHb. Hapsiiy ¢ OCHOBHBIMU MOIpa3/IeICHUsIMH CTPATHTpaQUeCcKON 1 FeOXPOHOIOTHYECKOM
LIKaJl IPUMEHSIOTCSl PErMOHAIbHBIE U MECTHBIE mojapasfeneHus. K pernoHanbHbIM CTpaTUrpa@uyecKuM IMoj-
pa3aeNIeHUsAM OTHOCATCS TOPU30HT M JIOHA.

Tabmuma 1.7
YeTBepuyHas cucTeMa

Bo3spacr,
cucTemMa oTIen apyc MJTH JIET
Hazajn

0,0117—

IIneiicTonen O3 HUN
encrore 0371 0,126
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cpe o 0,126—

PEHIH 0,781

. 0,781—

paHHUI 1806

I'enasckuit 1,806—

eJra3c 2 588

Heoren IImmonen  IIpgueHiickuii = OoJbIIE

['opu30HT - OCHOBHOE pETHOHANBLHOE MOAPAa3/ACIeHUE CTPATHUIPAQUIECKON IIKalbl, 00BETUHSIONEEe OIHO-
BO3PAaCTHBIE OTJIOKECHUS, XapaKTEPU3YIOIIHUECS ONPEAEIECHHBIM KOMIUIEKCOM JIMTOJOTHYECKUX W IMAJIEOHTOJIO-
TUYECKHUX MPU3HAKOB. | OpM30HTaM MPHUCBAUBAIOTCS Teorpa@uuecKkrue Ha3BaHuUsl, COOTBETCTBYIOIUE MECTaM, Te
OHM HauOOJIee XOPOIIO NPEACTABICHBI U HM3y4YCHBI. [ COXPOHOJOTMYECKUM SKBUBAJICHTOM CIIY)KUT BPEMS.
Hanpumep, xanpoBCKuil TOPU30HT, pacIpoCTpaHEHHBIN Ha modepekbe TaraHporckoro 3aiauBa A30BCKOTO MOPS,
COOTBETCTBYET TOIIIIE PEYHBIX IECKOB, C(HOPMHUPOBABIIMXCS B KOHIIE HEOTeHOBOro mepuoma. CrparoTui
(manbonee TpeACTaBUTENBHBIA pa3pe3 CTpaTUrpadUuIecKoro TOPU30HTA, SIBISIFOIIUICS €ro 3TaJOHOM) 3TOTO
TOPU30HTA PACIIONIOKEH Y CT. Xanpkl. Jlo0aBuM, 9TO TEPMUH «TOPU30HT YIOTPEOIIIeTCs Il B IBYX CMBICIIAX:

1) ropu3oHT 0e3 reorpaduveckoro Ha3BaHU - CIIOM WIIHM Mayka CIIOEB, BHIIEISIEMbIE HA OCHOBAHUH KaKUX-
60 ocoOeHHOCTEH (ITATeOHTOIOTHUSCKUX I JTUTOJIOTHYECKUX ), 0003HaUeHHEe CBOOOTHOTO MTOJIb30BaHUS;

2) MpUMEHHTENBHO K CTparurpapuy YeTBEPTHYHBIX OTIOXKECHUH, TOPHU3OHT - 3TO OTIOXKEHUs, cHOpMHUPO-
BaHHbIE HA NPOTSLKEHWU OJHOLO JIEAHUKOBbS WM MEXJIEAHUKOBBS U MMEIOIIME MEKPETMOHAIBHOE PAacIpo-
CTpaHEHHUE.

JloHa siBnsieTcsl 4acThIO TOPU3OHTA BBIACISIEMOM 10 KOMIUIEKCY (payHbI u QIOpPEI, XapaKTepHOMY JUIsI JJaHHO-
IO PETHOHA, U OTPAKAET ONpeeNeHHyI0 (a3y pa3BUTHs OPraHMYECKOro MHpa JaHHOTO pernoHa. Hazeanwue mo-
HBI 1a€TCA [0 BUAY-UHACKCY.

I'eoxpOHOIOrM4eCKUM 3KBHUBAJIEHTOM JIOHBI SIBIIIETCS BPEMSL.

MecTHble cTpaTUrpaduuecKue moApa3Ie/IeHUs IPEACTABIIAIOT OO0 TOJIIM MOPOI, BhIISISEMBIC TI0 PSTy MPH-
3HAKOB, B OCHOBHOM I10 JINTOJIOTHYECKOMY HITH METPOrpadhuIecKoMy COCTaBY.

Kommnekce - camoe KpynHOe MeCTHOe cTparurpaduueckoe moapasaencHue. Kommiekc uMeeT o4eHb 00Ib-
Y0 MOIITHOCTB, CIIOXHBII COCTaB TOPHBIX MOPOA, CPOPMHUPOBAHHBIX B TEUCHHWE KAKOTO-TO KPYIHOTO dTara
pasBuTusl Teppuropur. Komrekcy npucBamBaercs reorpaduieckoe Ha3BaHHE 0 XapaKTEPHOMY MECTY €ro
pasBuThs. Yaile Bcero KOMIUIEKCHI BBIACTSIOTCS PH PACWICHEHHH MeTaMOP(QUIECKHX TOJIII.

Cepml OXBaThIBACT AOCTATOYHO MOIIIHYIO M CJIOXKHYIO IO COCTaBYy TOJIITY I'OPHBIX IMOPOA AJIA KOTOPBIX UME-
IOTCS KAKHE-TO OOIMe MPU3HAKU: CXOJHBIE YCIOBHS 00pa30oBaHMsl, MPeodiaaHre ONPeIeICHHBIX TUIIOB TOp-
HBIX TIOPOJ, OnM3Kas creneHb aedopmaiuii 1 Mmetamopdusma u T.1. Ceprr 00BIYHO COOTBETCTBYIOT SIMHOMY
KPYITHOMY LIUKIIy Pa3BUTHS TEPPUTOPHUH.

OCHOBHOH eIWHUIIC W3 MECTHBIX CTpaTUrpapUUecKux Toapa3ieneHull sBisercs cuta. CBH-
Ta PEJICTABIISIET COOOHM TOJIY MOPOA, 00pa30BaHHEIX B ONpPeAeeHHON (GU3NKO-TeorpaguuecKoil 00CTaHOBKE U
3aHUMAIOINX YCTAHOBICHHOE CTpaTturpaduueckoe IMOJoXKeHne B paspese. [NaBHbIE OCOOEHHOCTH CBWTHI -
HaJU4Me YCTOMYMBBIX JTUTOJOTUYECKUX MPU3HAKOB HA BCEH IUIOLIAAM €€ paclpOCTPAHEHUS U YeTKas BhIPAKEH-
HOCTB rpanull. CBOoe Ha3BaHUE CBUTA MOJIyYaeT MO reorpaduieckoMy MECTOHAX0XKICHUIO CTPATOTHUIIA.
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['panutisl MeCTHBIX cTpaTUrpadUIecKuX MOapa3AeICHH YacTO HE COBMAAIOT C TPAHUIIAMU TOJpa3IeICHUN
eMHON cTpaTHrpadUIecKON IIKAIIbI.
B mporiecce paboThI T€0JIOrOM YacTo MPUXOUTCS UCIIOJIF30BATh TAKXKE BCIIOMOTATeIbHBIC CTpaTUrpaduiIecKkie
rmoipa3eNieHus - TOJINA, TTadKa, CIIOH, 3aJIeXb, U T. ., HA3bIBaeMble OOBIYHO M0 XapaKTEePHBIM MOPOJaM, IIBETY,
JUTOJOTHIECKAM OCOOEHHOCTSIM WIIH TI0 XapaKTEPHBIM OPTaHUIECKUM OCTATKaM.

1.6.3.®opmbl 3ajieraHusi TOPHBIX MOPOA
Ha ornasnenue

BaxHOM XapaKTepHUCTHKO# TOPHBIX ITOPOJ, H3YIaeMOH B TTOJIEBBIX YCIIOBUSIX, SBISICTCS (hopMa MX 3ajera-
uus. Ilox dhopmamu 3ajeraHusi TOPHBIX MTOPOJ MOHAUMAIOTCS (POPMBI TEOJOTHYECKUX TEJ, 00pa3yeMbIX UMH B
3eMHOH Kope. 3HaHue (HopM 3alleraHusl UMEeT BaYKHOE TEOPETUUECKOE U MPAKTHYECKOEe 3HAYCHUE, MOCKOJIBKY
OHH SABIISFOTCS JINOO MECTOPOKISHUSMH TTOJIE3HBIX NCKOIAeMBbIX, JIN00 BMEMIAOMIEH X CPEIOi.

1.6.3.1.CJ101i M1 CJIOHCTOCTH
Ha ornasnenue

Ocamku 1 00pa3yromuecs Ipu WX AUareHe3e 0CaJ0vHbIe TIOPOIbl HAKAIUIMBAIOTCS B MOHIKCHHUAX peibeda (Ha
JTHE OKEAHOB U MOpEW, 03€P, B PEUHBIX JUIMHAX, MEKTOPHBIX JIEMPECCUSX H TIP.) U, KaK MPaBUIIO, IIepBOHAYAIb-
HO 00J1aJJaf0T TOPU30HTAIBHBIM 3aJIETaHUEM.

O0pa3yemble MU YIUIOIICHHBIE T€0JIOTHUECKHIE Tella HA3bIBAIOT CIIOSIMHU.

CJ10i1 — 3T0 YNJIOIIEHHOE T€0JIOTHYECKOE TEJI0 OTHOCUTEIHHO OAHOPOIHOE TI0 COCTABY U CTPOCHUIO, OTPaHU-

YEHHOE MPUOIU3UTENBHO MapaljIeIbHBIMA IOBEPXHOCTAMH paszena.

Bepxusis rpaHuna cios Ha3pIBACTCS KPOBJIEH, HUXKHSS - TIOJOIIBOM.

[Mpumeuanue. [ToMUMo TepMHHA «CIIO», 9ACTO YMOTPEOISAETCS TEPMUH «ILTACTY, UMEIOLIMHA aHAIIOTHYHOE 3HA-
YeHUe, HO OOBIYHO MPUMEHSIEMBIH ISl TIOJNIE3HBIX UCKOMAEMbIX, HAIPUMED YTJIsl, H3BECTHSIKA U JIP.

PaccrosiHre Mexay KpoBiel U MOJOMIBO CI0sl OpeAeisieT MOLTHOCTh JAaHHOTO ci10s. Pa3nmuyaior aBa BUa
MOIITHOCTH: UCTHUHHYIO MOLIHOCTD - KpaTuaiiliee pacCTOSHUE MEXIy KpOBJICH U MOJOMIBOI myiacTta (1o mepreH-
JTUKYJSIPY) ¥ BUIUMYEO MOIIHOCTH - JII000e Apyroe (He KpaTJailluee) pacCTOsSHIE MEKIY MOAOIIBOM U KPOBJICH.
UYepenoBaHue CIOEB ONpeeNseT CIOUCTOE CTPOCHUE TOJIII OCAA0YHBIX MOPOJI.

I'pynnsl cnoés, obnamarone HEKOTOPOH OOLIHOCTHIO MPU3HAKOB, OTIMYAIOIINX UX OT CMEKHBIX 10 paspesy
cioéB (Wu rpymi cio€B) 00bEANHSIOT B nadkd (prc.62). Takas 0OUIHOCTE MOXKET OBITh CBsI3aHa ¢ OCOOCHHO-
CTBIO CTpOEHUsI (TIOBTOpSIIOIIEECs] Ha HEKOTOPOH MOIIHOCTH pa3pes3a IepecianBaHUe IBYX WK Oojee pa3Ho-
BUJHOCTEH MOPOJ), OTIMYHEM B JIMTOJIOIMYECKOM COCTaBe (00OramEHHOCTh MUHEPAILHBIMH KOMIIOHEHTAaMH,
OXKEJIE3HCHHE) WM [IPYIMMH IPU3HAKAMHU, BH3yalbHO BBIACISIONIMMH TPYIIy CIOEB W3 OOLICH TOJIIH.

_ Crnon 14.
8 [Iauka U3BECTHSIKOB-PAKYIIEYHUKOB.
Bo3pact: Nym.

# Crnon 13. Konruiomepar. Bospact: Nym.

& Crnoun 3-12.

IMTayka HE3aKOHOMEPHOIO Nepec/IanBaAHUS
H3BECTHSIKOB OCJIBIX OPraHOI€HHO-AETPUTOBBIX U ITIHH
W CephIX KapOOHATHBIX C MEJIKOJASTPUTOBBIMHU OOJIOMKaMH.
s I Bo3pact: N, sr,.

‘TleckH OT GEJIOTO /IO CEPOrO->KEITOrO LIBETA,
° TOHKO3EPHHCTHIC, HECIIOUCTBIE, C IIPUMECHIO
- aJIECBPUTOBOI'O U INIMHUCTOTO MaTepuaia.

: Bospact: N,sr,.

4 ; http://popovgeo.professorjournal.ru/

['pynrbl ¢10éB 00bEAMHEHBI B MAYKY.
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Puc.1.62. ®parmeHT 0OHaKEHUS ¢ TOPU3OHTAIBHO 3aJIETAIONINMU CIIOSIMHU.

BayTpu cnoéB Hepeako oTMEUaeTCsi TOHKOE CTPOCHHE, BBIpaXKarolleecs B UYEPEIOBAHUU YacTBhIX TOHKHUX
CJIOMKOB (TOJNIIUHOM OT JoJicit MM 110 1-2 CM), pa3IUYalONUXCs MO CTPYKTYPE COCTABIISIONIUX TOPOIY KOMIIO-
HEHTOB, MX MHHEpPAIbHOMY COCTaBy WJIM IpHUMeEcsSM. Takoi 3J1eMEeHT BHYTPEHHEro CTPOCHHUS CIIOEB HasbIBa-
0T CIIOUCTOCTH (MJIH CIOHYaTOCTh).DOpMa CIIOMCTOCTH OTPa)KaeT XapakTep ABIKEHUS CPEIbl, B KOTOPOH Ipo-
HCXOJIUT HAKOIUICHUE OCaIKa.

Brigensior geTsipe OCHOBHBIX THIIA CIIOMCTOCTH: MapaUIeNbHYI0 (TOPHU3OHTAIBHYIO), BOJHUCTYIO, KOCYIO,
TUH30BUAHYIO (pHcC.1.63).

[NapamnensHas CIIOMCTOCTh, KOTJIa ITOBEPXHOCTH HACIOCHUS MapauIeibHbBI, CBUACTEIBCTBYET 00 OTHOCH-
TENBLHON HEMOJBIKHOM cpejie, B KOTOPOU HaKalIMBajCs ocaloK. Takue ycloBHsS BO3HUKAIOT B 03&pax WU
MOPCKHX OacceiiHax HIDKE YPOBHS ACHCTBUS BOJH U TCUCHHM.

BonHucTas cI0MCTOCTh UIMEET BOJTHHCTO-U30THYTHIE MOBEPXHOCTH HaciioeHus. OHa GopMHUPYETCs MIPU JBU-
JKEHUSX, UMEIOIINX MEePUOIUYECKYI0O CMEHY B OJHOM HAIlpaBJICHUH, HAPUMEP MpPU OTIUBAX, MPUIUBAX, MPU-
OpeXXHBIX BOTHEHUSAX B MEIKOBOIHBIX 30HAX MOPSL.

JIuH30BHIHAS CIIOMCTOCTh 00pa3yercs mpu OBICTPOM W M3MEHYHMBOM JIBIKEHHH BOJHOM WM BO3TYITHOU
Cpe/Ibl, HAlPUMEP B PEUHBIX MOTOKAX WM NPUIMBHO-OTIIMBHON 1oyioce Mopsi. OHa XapaKTepu3yeTcs: pa3Ho00-
pasueM (HOpM U U3MEHYHMBOCTHIO MOITHOCTH OTACIBHBIX CIIOEB. UacTO MPOMCXOMUT BBHIKIMHUBAHKUE CJIOS, YTO
MIPUBOJINUT K €T0 Pa300IIEeHUIO Ha OT/ACIhHBIE YACTH WM JTUH3BL. | eHeTHYeCKH TECHO CBsI3aHa ¢ BOJHHUCTOM.

Kocoit clIoMCTOCTBIO HA3BIBAIOT CIOUCTOCTh C MPSIMOJUHEHHBIMU U KPUBOJIMHEHHBIMU TOBEPXHOCTSIMHU
HACJIOCHUS ¥ C PA3JIMYHBIMH YTJIAMU MEJIKOW CJIOUCTOCTH BHYTPH ciiosi. OHa 00paszyeTcsl TPy JBUKCHUN CPEJIbI
B OJTHOM HAIIPaBJICHWH, HAIIPUMEP PEKH, MOTOKA, MOPCKOT'O TEUCHHS WM JIBHKCHHS BO3IyXa. B peuHsIx moTo-
Kax Kocasi CIOWCTOCTh MMeeT OOIINI HAKJIOH B CTOPOHY JBWKEHHS BOJIBL. JlenbToBask pa3HOBHIHOCTH KOCOM
CJIOUCTOCTH OoJiee KpymHas M OTJIMYACTCS IUIABHBIM MPUWICHEHWEM KOCKHIX CIOEYKOB K IMOOIIBE CIIOS, a Y
KPOBJIA KOCBIE CIIOEYKH MCUYE3aI0T, U MOSABIsETCs Oojee TpyObiii MaTepuan. Kocast CIIONCTOCTh MOPCKHX OTIIO-
KEHUH XapakKTepu3yeTcs Takke Oollee KPYIMHBIMH pa3MepamMHu M CPaBHHTEIBHO HEOONBIIMM HakjioHOM. Ha
MEJIKOBOJIbe 00pa3yeTcsi O4eHb TOHKAsI, MePEeIIeTAIoONIasACcs Kocast CIONCTOCTh, OPHEHTUPOBAHHAS B PA3THYHBIX
HaIrpaBJICHUAX.
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Puc.1.63.Tunsl cnoucroctu: | - BomHucTast (BBEpXY - MMH30BUAHAS), || - ropusonTansHas, |11 - kocas

Nudopmarus 00 ycIOBUS HAKOIICHHS MCXOJHOTO OCaJIKa OTPaXaeTCs M B TEKCTYPHBIX OCOOECHHOCTSX II0-
BEPXHOCTH HarutactoBasi cioéB. K uuciy Takux ocoOCHHOCTEH OTHOCSITCS: MCKOMAaeMbIe 3HAKW PsiOW, TepBUY-
HBIC TPEUIMHBI YCBIXaHUSI, CIIE/bl XKU3HECITEITbHOCTH OPraHM3MOB, OTIICUATKH JIOXKIEBbIX Kalellb, KPUCTAIUIOB
JBJIa ¥ JIp.

®DopMEI 3ajIeTaHus ICISITCS Ha!
® TICpBUYHBIC (HCHAPYIIICHHEIC),
e BTOpWYHBIC (HApPYNICHHBIC), BO3HUKINUE B PE3yNIbTaTe NUCIOKAIUi mepBHYHBIX (opM. Jucmokamnuu
BO3HHKAIOT B PE3yJbTaTe TEKTOHUYECKUX MPOIIECCOB.

1.6.3.2.1lepBu4HOe M HApYILIECHHOE 3aJ1eTaHNe CI0EB
Ha ornasnenue

Bonbiias yacTe ocagkoB 00pa3yeTcsi B MOPCKHX WM KOHTHHEHTAJIBHBIX BOJOEMAax WM Ha MPUOPEKHBIX
paBHUHAX. 3aJleraHue OCAJKOB IIPU 3TOM NPAKTUYECKH TOPU30HTANBHOE (Yron HakinoHa He Gonee 1°). Takoe
3ajieTaHue Ha3bIBAIOT NEPBUYHBIM. IlepBuuHOE 3anmeranue ¢ 0ojee KPYThIM 3aJIEraHUEM I10POJ, AOCTUIAIOLIEM
3-4°, a mnorma 10° MOMKET BO3HMKHYTH Ha CKJIOHAX HA3€MHBIX M IOJBOJHBIX BO3BBIIIEHHOCTEH, KaHbOHOB,
ycrynoB. llepBuuHoe 3aneranue 0CaO4HBIX HOPOJA COXPAHSETCS CPaBHUTEIBHO PEOKO M HapyllaeTcs Iocie-
IYIOLUTMMU TEKTOHUYECKUMH ABWKECHUSMH, YTO MPUBOAMUT K UX HAKIIOHHOMY 3aJIEFaHUI0, 00Pa30BaHMIO CKIIa-
YaThIX M Pa3pBIBHBIX HapylieHu# (puc.1.64).

Crou MOTyT HMMeThb COIJIaCHOE M HECOIJIaCHOE 3ajleraHue II0 OTHOLICHUIO JApyr K apyry. B cmy-
Yae COIVIAaCHOTO 3aJIETaHus] KaXKAbIM BBIIIEIEKAIIUN clIoH, 0e3 KakuxX /MO0 cIeJoB IepepriBa B HAKOIUIEHUH
0CaJIKOB HaJleraeT Ha HIKenexarue nopozasl. HecornacHoe 3aneranue obpasyercs Toraa, Korja Mex/Iy Bblle-
JIekKALIUM M OJCTUIAIONINM CIIOSMH OTMEUaeTCsl IepephlB B 0CaJAKOHAKOIIICHUH U cTpaTUrpadudeckas rnocie-
JI0BaTEJILHOCTh HapymeHa. HecornmacHoe 3ajeranne MOKeT OBITh MapauleIbHbIM, KOTJa IUIACTHI, HECMOTPS Ha
NEPEPBIB B OTIOKEHUH OCAIKa, COXPAHSIOT MapajuIeNbHOE 3QJIEraHHe U YIJIOBBIM, KOT/Ia OJHA TOJIIA JIEKHT C
HEepPEePBHIBOM 110 OTHOLIEHHIO K APYToi oA onpeaenéHHbIM yriom. Hanpumep, koraa Ha CMATOM B CKJIAKH IUIa-
CT€ M3BECTHAKA FOPU30HTAIBHO 3aJIE€raeT CJIO0H IeCUaHuKa.

MoB0E HECOMACKE

tiE Carvalho
Praia do Telheiro, Portugal

it /iihgvGea prafessorjounal rul

Puc.1.64. TekTroHn4ecKue HapyILICHUS
BrisBnenne crpaturpaduuecKkux HECOTIACHHA SBISIETCS OAHON M3 HamOoJiee BaXKHBIX 3a]]ad Ie0JIOTHIECKOTO

KapTUPOBAHUS U MIPOBOUTCS C UCIIOIB30BAHUEM CJEIYIOIINX MPU3HAKOB:

®  XapaKTEpPHOE CTPOCHHE MOBEPXHOCTHU HECOTJIACHsl, UMEIOIIEH HEPOBHOCTH, BHIMOMHBI, YCTYIIbI;
YIJI0BOE HECOTJIache MEX/Iy CJIOSIMHU Pa3HOT0 BO3PAcCTa;
PE3KHii BO3pacTHOM pa3pbiB MeK1y (ayHOH B BBIIIE- M HHXKEJICKAIIUX CIOEB;
pe3Koe pa3uyuue B CTEIEHH MeTaMOp(hU3Ma JIBYX CONPHKACAIONINXCS CIIOEB;
MPUCYTCTBHE 0a3aJbHOTO KOHIJIOMepaTa B OCHOBAaHHH HECOTIIACHO 3aJIEralolIei Cepru MopoI;
PE3KHif Tepexo/] OT MOPCKUX K KOHTHHEHTAIBHBIM OTJIOKEHUSM U Ha000pOT;
cJie/bl BEIBETPUBAHUS HA MOBEPXHOCTU HECOTIACHSL.

1.6.3.3. TexkToHOChepa U TEKTOHUYECKHUE TUCTOKAIAN
Ha ornasnenue
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TexToHOC(Epa BKIIIOYaET B ceOs 3eMHYIO KOPY U BEPXHIOIO MaHTHIO. B mipeenax TekroHocdepsl pa3BUBaIOT-
Csl M B3aUMOJCHUCTBYIOT TEKTOHMYECKUE, MarMaTHYeCcKre U MeTaMopduieckue nporecchl. TeKkToHnYecKas ax-
TUBHOCTb CBSI3aHAa C MAHTUIHBIM MarMaTU3MOM. Y CTaHOBJIEHA 3aBUCHUMOCTb MEX]Ly TUIIOM TEKTOHUYECKOIrO pe-
XKUMa U CTPYKTYpPOH 36MHOM KOPBI, TEIUIOBBIM ITOTOKOM, CTPOEHHUEM MaHTHH.

TexToHMUYECKHE NBM)KEHUS NPOSBISIIOTCS B IIOAHATHIX U MPOrHOax OTIENbHBIX YYacTKOB JUTOC(hEpPHI, B Ae-
(dopManusax nepBUYHBIX (PopM 3alieraHusi TOPHBIX TOPOJI, B UX TOPH30HTAJIBHBIX M BEPTUKAIBHBIX IIEpeMele-
HUSIX ¥ B 00pa30BaHUM KPYIHBIX 3JIEMEHTOB pejibe(a - KOHTMHEHTOB M OKEaHOB, TOP U IIyOOKOBOAHBIX BIIa-
auH. O xapakTepe TeKTOHHMUYECKMX ABWKEHUH NAJIEKOTO MPOLUIOr0 MOXHO CYAMTH 10 YCJIOBHSAM 3aJICTaHUs
ropHsIx nopoj. Hampumep, ropusoHTanbHOE WK MOJIOTOE 3aJI€TaHUE SIBISAETCSA MEPBUYHBIM 3aJIETaHUEM TOp-
HBIX TOPOJI, HAKAIIJIMBAIOLIUXCS B 00JIACTSX OMYCKaHHS 3eMHOU KOpbl. B mpenenax mogHATHI TPOUCXOIUT pas-
MBIB TOPHBIX IIOPOJ U BBIHOC pa3pylIEHHOTO MaTepHuaia. BTopudyHoe, HapylleHHOe, 3ajleraHue TOPHBIX IOPOA
MOSIBJIAETCS B Pe3yJIbTaTe BO3AECUCTBUS MOCIEAYIONMX TEKTOHUYECKUX ABIKEHUH. TUIHN3as TEKTOHUYECKUX
JBM)KEHHUH K HACTOSAIIEMY BpEMEHHU OHO3HAYHO HE pelleHa.

[IupokuM npU3HAHUEM T0JIB3YETCs] KOHLENIUS TEKTOHUKHY IUIUT, 0a3upyroInascsl Ha THIoTe3ax npetda ma-
TEPUKOB - CIIpeInHTa (pa3IBUTaHUs OKeaHWdecKoro maHa). CorTacHO ATOW KOHIICTIIHAH YXECTKHUE JUToChepHbIe
mwnThl TonmuHoi 70-100 kM, 3aneraroliue Ha TUIACTUYHOM acTeHocdepe, mepeMenaloTesl TPOUCXOAAIINMU B
HEell KOHBEKIIMOHHBIMU TIOTOKaMHU MaTepHH ¢ OOJBIIONW TOPU30HTAILHON COCTABIISIIONICH B IPOTUBOIIOIOKHEIC
CTOPOHBI OT 30H Pa3/BUIa, COBNAJAIOIINX CO CPEAMHHO-OKEAaHMYECKUMHU XpeOTaMu.

[lo BpemeHM MposBIEHUS TEKTOHUYECKHE IBM)KEHUS JEIATCS HAa COBpEeMEHHbIe, HoBelne u npesHue. Co-
BPEMEHHBIE JABIKEHHUS JOCTYIHBI HEMOCPEACTBEHHOMY H3YUEHHUIO W TMOJJA0TCS KOJNYECTBEHHOW OIIEHKE C
MOMOIBIO TEOAE3NMYECKUX, HHKEHEPHBIX, apXeoJIornieckux MetonoB. Hoseiimue KomebaTenbHbIe IBHKEHUS
U3yYaroTCs C IOMOIIBIO TeOMOP(OIOrHYECKUX U T€0JOTMYECKUX METOAO0B U UX KOJMYECTBEHHAs OLEHKA JIena-
eTcs BechbMa MpUOJIMKEeHHO. [t n3yueHus IpeBHUX ABMKEHHUN peibed y:Ke He MMeeT 3HAUeHUs], a UCCICaYIOT-
Cs1 MOILIHOCTH U (paliiyl OTJIOKCHHH.

HeorexToHnueckue OBMXXEHHUsI WM HOBEWIINE TEKTOHMYECKHE OBMOXKECHUS -3TO ABWKCHHMS 3€MHOU KOPBI,
MIPOSIBUBIIIMECS B HEOT€HOBBIN M YETBEPTUYHBIN (aHTPOMOTeHOBHIN) Mepuoapl. OHU MPUBOIAT K MEepeyCTpoi-
CTBY pelbepa 3eMHOI MOBEPXHOCTH, BO3HUKHOBEHHUIO HOBBIX €r0 (JOpM M BIUSIOT Ha pa3BUTHE SK30TEHHBIX
MIPOLIECCOB.

3emnempsacenus. Ilpu BHe3aTHON pa3psiike HaNpsKeHUH B 3eMHOM KOpe MJIM MaHTHH, BHI3BAHHOM TEKTOHHU-
YeCKHMH JBIKCHUSMH, BO3HUKAIOT KPAaTKOBPEMEHHBIC KoJIe0aHusl 3eMHON KOPHI - 3emiieTpsiceHus. [1pu Hanbo-
Jiee CWIBHBIX 3eMJICTPSICEHUSIX B UX ouare, runoneHrpe. Breinensercs sneprust 1o 10 k. 3eMiueTpscenus oka-
3bIBAIOT BIMSHUE Ha peibed 3eMHOM moBepxHOCTH. OOpa3yroTcs MHOTOKHJIOMETPOBBIE TPEIIMHBI, COPOCH U
CIBUTH, O0OBasibl M OMOJ3HU. Hambollee akTUBHO 3eMIIETPSICEHUSI TPOSBISIOTCS B OOJIACTAX caMOW MOJIOJIOH
(anmprmiickoii) ckilagyaTocTU. VIHTEHCUBHOCTD 3eMJIETPSICEHUH onpenensercs mo 12-0anabHoi 1mKane, y4uThl-
Barollel xapakTep Ae(opManyy TOYBEL, CTENEHb MOBPEXICHUS PA3JIMUHBIX COOPYXEHHUH U ap. MopeTpsiceHus
BBI3BIBAIOTCS] TEMH K€ MPUYUHAMM, YTO M 3eMJIETPSCEHHS, OTINYAIOTCA OT MOCIEAHUX PACIOJIOKEHHEM THIIO-
LIeHTpa Ha MopckoM nHe. [lox meiicTBreM BOJIH YIIPYTOCTH B BOJHOM cpejie BO3HUKAIOT BUAMMBIE TPOMaIHbIC
BOJIHBI (IlyHaMH) BBICOTOM A0 25 M, IIPOM3BOIAIINE OMYCTOIINUTENBHOE Pa3pyLICHNE TOOEPEXKbSI.

TexToHMUYECKHE HAPYUICHUs] 36MHON KOPBI — 3TO MPOSIBICHUE TNTyOMHHBIX SHIOTEHHBIX MPOIECCOB, 3aXBa-
THIBAIOIIMX BCE TBEpJbIe 000704KH 3emiu. OHU BhIpaxatoTcsi B (hopMe HEOOPaTUMBIX JUCIOKAIMA — TUTUKA-
THBHBIX (CKJIA[4ATHIX) WM Pa3PhIBHBIX (TU3BIOHKTUBHBIX ).

1.6.3.4.IlaukaTUBHBIE TUCTOKAIMH TOPHBIX TOPO/
Ha ornasienune

B pesynbraTe aefcTBUS IUIACTHYECKHX e opMaluii TOPHBIX MTOPOJ BO3HUKACT HAPYILIEHHOE 3aJIeraHue CII0-
€B 3eMHOI KOpBI 0€3 BUIUMOTO pa3pbiBa UX CIUIOMIHOCTH. Takue (OopMbl HapyLICHUH HA3bIBAIOT ITMKATHBHBI-
MH quciokanusamMu. K HuM oTHOCUTCST 00pa3oBaHre MOHOKIIMHAJIEH, CKITAIOK U (hIIEKCYP.

MoOHOKIIMHATIBHOE 3ajieraHre 00pa3yeTcsl TOraa, Korga rOpH30HTaIbHO 3aJIeralouiie Mopobl B pe3yabTare
TEKTOHMYECKUX JBHKCHUH MPUOOPENTN HAKIIOH TI0/I OJIHMM YIJIOM Ha 3HAYUTEIFHOM HpocTpaHcTBe. MOHOKIH-
HaJIb 3TO HamOosee mpocTtas (opMa TUIMKATHBHBIX JHUCIOKAIMHA, IUPOKO IMPOSBIEHA B YEXJaX MOJIOJABIX H
npeBHux 1miardopm. CymiecTByroT ciiaboHakiaonHbie (10 150), nonorue (16-300), kpyreie (30-750), nocras-
neHHble Ha rosoBy (80-900) MoHoKnHHANN. DIIEKCYPHI - AUCIOKAIMY UMEIOLINE KOJIEHOOOpa3HbIi H3ruo.
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Puc.1.65. 'eomeTpruecKue 3J€MEHThI CKIAA0K: 2-3 - 3aMOK aHTHKIHHAIHU (A); 4-5 - BaMOK
cunknmHanu (C); 1-2, 3-4, 5-6 - KpbUIbSA CKIAZ0K; 07 - YTOJl CKIIAJAKH

Cknanyateie AedopMalvy WIK CKIAAKH - 3TO BOJIHOOOpa3Hble M3THOBI TIIACTOB 0e3 pa3pbiBa CIUIOIIHOCTH
nopoJ. DTOT TUIl AMCIOKALMKA MPOSBIEH Haubojee MHMPOKO. Bo Bcex THIax CKIaloK pa3anyar0T HECKOJIBKO
OCHOBHBIX 3JICMEHTOB.

OCHOBHBIMH T€OMETPUUECKUMHU JIEMEHTAMU CKJIAJIOK SIBIISIFOTCSI KPBUIBSL, PO, 3aMOK, IIApHUP, YTOJ, OCe-
Basi MOBEPXHOCTH U 0Ch (puc.1.65;1.66).

YacTh CKJIAAKHU B MECTE neperuda cio€B Ha3bIBaeTCS 3aMKOM, CBOJIOM WIN SAPOM. Kpbiibs - 60KoBbIe YacTu
CKJIaJIOK, MPUMBIKAIOIIUE K CBOAY. YTOJN CKJIAAKH - yroil, 00pa3oBaHHBINA JMHUSIMU, SBISFOIIUMICS TPOJOIIKe-
HUEM KpPbUTbEB CKIaAKu. OceBas MOBEPXHOCTh CKIIAJKU - BOOOpa)kaeMasi INIOCKOCTb, MPOXOIAIIasl Yepe3 TOUKU
nepernda ciIo€B U nensmas yroia ckianky nomonaMm. OceBas TUHAS (OCh CKIIAJIKH) - JIUHUS TepeceueHus oce-
BOI MOBEPXHOCTH C TOPU3OHTAIILHOMN TNIOCKOCTBIO MM C TIOBEPXHOCTHIO penbeda. OceBast TUHUS XapaKTepHU3y-
€T OpPUEHTHPOBKY CKJIAJIKU B IUIaHE U OTpeaesseTcs a3uMyToM npoctupanus. Lllapaup cknagkuy - TuHUA nepe-
CEYEHHsI 0CEBOI MOBEPXHOCTH CKJIAAKU C IIOBEPXHOCTHIO OTHOTO U3 CJIOEB, COCTABIIOIIMX CKIaaKy. OH xapak-
TEpU3yeT CTPOEHHE CKIAIKH BJOJb OCEBOM MOBEPXHOCTHU (10 BEPTUKAIN) U ONPEAEISIETCS] a3UMYTOM M YIJIOM
NOTPY’KEHMsI WIM BO3IbIMaHHsA. Pa3Mephl CKIalOK ‘XapaKTEPU3YIOTCs IJIMHOW, IIUPUHOW, BBICOTOM. [[nmunHa
CKJIa[IKHU - 3TO PACCTOSHUE BJIOJIb OCEBOW JIMHUU MEKIY CMEKHBIMH neperuOamu mapuupa. Llupuna cknaaku -
pPacCTOSIHUE MEXAY OCEBBIMU JIMHUAMH JIBYX COCEOHMX AHTHUKIMHANCH WM CHHKIMHAIECH. BBICOTON cKiIagku
Ha3bIBAETCSI PACCTOSTHHUE 10 BEPTHKAIN MEX/Ly 3aMKOM aHTHKJIMHAIN U 3aMKOM CMEXHOW C Hel CHHKIMHAJIN.

7 Yeon cknadku
= (npu eepwuHe)

(npu sepwuHe)

Puc.1.66.D5eMeHTHI 3aJIETaHus CKIIAI0K

CKkajgky, TIACThl KOTOPBIX BBITHYTHI KBEPXY, HA3bIBAIOTCS AHTUKIMHAISAMH. Y 3THX CKJIAJOK B SJIpe Ha
JTHEBHOH MOBEPXHOCTH OOHaXkaroTcst OoJiee qpeBHNE TOPOJIBI, @ Ha KPBUIBSAX - O0ee MOJIOIbIe U OHU HAKJIOHE-
HBI OT sapa. CKIaaKu, miacTel KOTOPBIX MPOTHYTH KHU3Y, HA3BIBAIOTCSl CHHKIMHAISIMHA. Y HHX B siIpe OOHaXa-
10TCs1 00JIee MOJIOABIE TOPOABI, U KPbUIbSl HAKJIOHEHBI K AApYy. JTO ABE OCHOBHBIE ()OPMBI CKIIanoK (puc.1.67).
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AHTUKNUHanNbHas CuHKNUHanbHas
CKnaaka CKnaaka

; http ) rjournal.ru/
Puc.1.67. AuTUKINHAILHAS U CUHKINHAILHAS CKIIAAKU.

B 3aBUCHMOCTH OT MOJI0XKEHHsI OCEBOM IMOBEPXHOCTU B NMPOCTPAHCTBE BBIICISAIOT CIEIYIOMIUE Pa3HOBUIHO-
CTH CKJIQJIOK.

[IpsMble ckanku - oceBasi HOBEPXHOCTh BEPTHKAIbHA, a KPbUIbS AJAIOT B Pa3HbIC CTOPOHBI MO OJMHAKO-
BBIMHU YTJIAMH.

HaxsioHHbIE CKIIaJKH - OceBasl IOBEPXHOCTh HAKJIOHEHA K TOPU30HTY, a KPbUIbS MAJAl0T B pa3Hble CTOPOHBI
O]l pa3HBIMH YTJIaMH.

OnpoKUHYTHIE CKJIAAKH - 0CEBasi MOBEPXHOCTh KPYTO HAKIIOHEHA, a KPbUIbS MaJaroT (HAKIOHEHBI) B OJHY
CTOPOHY MO Pa3HBIMH yIIIaMH. B 3THX CKTafkax pazin4yaroT HOPMaJIbHOE U OMPOKHHYTOE KPBUIbSL.

Jlesxaune CKIanKy - oceBasi IOBEPXHOCTh MapauleibHa TOPU30HTAIBHON MOBEPXHOCTH. Kpblibsi HAKIIOHEHBI
B OJJHY CTOPOHY IO OAHUM YIJIOM.

COBOKYITHOCTb CKJIQJIOK, MPOSIBIISIONIASACS B ONpPEEICHHbBIX YIaCTKAaX 36MHOI KOpBI, Ha3bIBaeTCs CKJIa4a-
TOCTBIO.

dopma CKIIaI0K 3aBUCHT TAKXKE OT COOTHOILEHHS KPbUIBEB U 3aMKa. B 3aBUCHMOCTH OT 3TOr0 CKIAAKH MO-
I'yT OBITh OCTPBIMH, KOTJIa KpbUIbs 00pa3yloT OCTpbii yroa (mo 900), TymbiMu, ¢ yrioMm Ooiee
900,130KJIMHANBHBIMHY, C MapajjIeIbHBIM PACHOIOKEHUEM KPBIIbEB U TYNBIM 3aMKOM, BEEpOOOpa3HbIMU, C Ie-
PEKUMOM KPBUIBEB, CYHAYYHBIMHU C OJIOTHM IIUPOKUM 3aMKOM.

B mpomonbHOM ceueHnH CKITagKy ObIBalOT JIMHEHHBIMH, Y KOTOPBIX JJIMHA MPEBBIIIACT IUPUHY Oosiee 4eM B
TpH pa3a, OpaxuPOPMHBIMH, C OTHOIICHUEM JUTMHBI K IIUPUHE MEHbIIE TPEX M KYMOJOBUIHBIMHU, C IPUMEPHO
OJIMHAKOBBIMHU pa3MepaMH IJIUHBI U MIMPUHBI CKIAIKH.

[HapHup CKIaAKH 110 MPOCTUPAHUIO YACTO HUCHBITHIBAET MOIPYKEHNUE WM BO3ABIMAHUE U NPEACTABISET HE
HpsIMYIO, @ BOJHUCTYIO JIMHUIO. JTO SIBJICHUE Ha3bIBaeTCs YHAyJsiuuel. B aTom ciyuae HaOmomaeTcst 3aMbIKa-
HHUE CKJIaJKH, KOTJla OJHO KPBUIO BJIOJb OCH MOCTENEHHO MEPEXOJUT B Apyroe. B aHTHKIMHANBHBIX CKIaIKax
TaKO€ 3aMbIKaHUE HA3bIBACTCS NEPUKIMHAIBHBIM, 3 B CHHKIMHAIBHBIX - IEHTPUKIMHAIbHBIM.
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Puc.1.68 . Knaccudukarust ckiiaok 3aBUCUMOCTH OT IOJIOKEHHUS OCEBOM ITOBEPXHOCTH

dopMBI CKIIaJ0K 04eHb MHOT000Opa3Hbl. Kitaccudukaliysi X OCHOBaHA Ha Pa3IMYHBIX PU3HAKAX.

| - IO MOIOKEHUI0 OCEBOM MIIOCKOCTH;

Il - mo ¢hopme 3aMKa ¥ COOTHOIIEHUIO MEKIY KPBUIbSIMU;
Il - MO COOTHOIIIEHHIO OCHOBHBIX Pa3MEPOB: JIMHEHHBIC - JJIMHA 3HAYNTEILHO MIPeBhImaeT mupuny (1);

OpaxuCKIAAKH - JJHMHA OOJIbIlIe IUPHUHEI B 2-5 pa3

(2a, 20); kymona - aHTHKJIMHAIBHBIE CKIAAKH (3a); MYJIBJIbI - CHHKIIMHAIIEHBIE
CKJIQJIKK/ B KOTOPBIX JIJIMHA MTPEBHIIIACT IIMPUHY MeHee YeM B 2 pa3a (36).
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Pa3HOBUIHOCTAMHM aHTHKJIMHANBHBIX CKJIAJOK SIBIISFOTCS TUATTUPOBBIC CKIIAJKHU M COJITHBIC Kyroya (pHcC.
1.69). Ux o6pa3oBaHKe CBSI3aHO C MPUCYTCTBHEM B SIIPAX STUX CKIAIOK IUIACTHYHBIX MOPO (TJIMH, COJICH, THII-
ca), KOTOpbIe, IO/ IEHCTBHEM OTPOMHOTO JABJICHHUS BBIIIETICKAIINX MOPOJI, BEDKAUMAIOTCS U BHEAPSAIOTCS B 3TH

OopoAakl, o6pa3y51 TOJIOTHH CBOJ] 1 KPYTHIC OOKOBBIE TTOBEPXHOCTH.

£ 63 ) £ () ) () £) £) 6D £ L3 L) L) n
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Puc.1.69.[InanupoBas ckiajika: 1 - BMeIiaronme nopojsl, 2 - IiIacTUYHBIC TOPOJIBI SIIpa, 3 - CONsIHAS Nuisina, 4
- pa3pbIBHBIC HAPYIICHUS

Haunbonee mupoKo pa3BUTHIMH PAa3HOBUIHOCTSIMH JUANKPOBBIX CKIAJOK SIBISIFOTCS COJSHBIE KyIoJia
(puc.1.70.)u ruMHSAHBIC AUAMUPBL. B COMSIHBIX KyMoJax pa3iuvaroT sApoO, CI0KEHHOE TUIACTUYHBIME TTOPOIaMU
u Oosee XpyINKUe BMENIAIONINe MOPOAbL. SApO HOCHT YepThl aKTHBHOTO MPOTHIKAHHS, a BMEIIAOIINE TTOPOJIBI
MACCUBHO MPHUCIIOCA0IUBAIOTCS K ABIKCHUIO sifipa. OUeHb 4acTo COJb B SAPE UMEeT GOpMY LMITHHIPUIECKOTO
ctosba, o0pasys «CoJsiHOM mToK». [Ipu BHEAPEHNH COJSTHBIX Macc CBOJ KYIOJIa MOJIBEPraeTCsl PACTSHKEHHUIO U
B HEM, MOTYT BO3HHMKHYTh MHOTOUYHMCIICHHBIE TPEILMHBI U Pa3iaoMbl. C COJSHBIMU KYIIOJAMHM YacTO CBSI3aHBI
MPOMBIIIJICHHBIE CKOTUICHUs He(TH U raza. GopMupoBaHie JUATUPOBBIX CKIAI0K, 0 AaHHBIM FO.A . KockiruHa,
a TaKke aMepUKaHCKHX HccienoBateneii baprona, HenproHa u Apyrux, mMpoUCXOAMT JHUIIE TaM, TJIe MOIIHOCTh
IUTACTUYHBIX MTOPOJ cocTaBisieT He MeHee 120 M, a rimyOuHa ux 3aneranus npessimaet 300 m. [Inactuunsie mo-
POmbI, OyIy4r BOBJIECUEHBI B IIPOIIECC CHKATHS, B MECTE C OKPYKAIOIIMMH UX XPYIKHMH ITOPOIAMH BEDKUMAIOTCS
U3 KPBUILEB B sifipa aHTUKIHHANCH. [Ipy OIaronpusTHRIX YCIOBUSIX OHH MOTYT IIPOPBATh MEPEKPHIBAIONIUE 110~
posl 1 00pa3oBaTh AUAMUPOBHIE CKIIAIKU.

AHaudpum

— 0 M

— 400

— 800
«" — 1200

— 1600

— 2000

| — 2400

1 — 2800

= 3200

http:/fpopovoeo professarjournal.ruf

Puc.1.70. ConstaHol kymoi (o beniry)
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CrJtajiky 94acTo coOpaHbl B TPYMITBI U 00Pa3yIoT MapauieabHbIe, KyJTUCO00pa3Hbie, YeTKOBUIHBIE, ITYYKO00-
pasHbie coobiecTBa. CII0KHBIC TMHEHHO-CKIIAAUaThIe CTPYKTYPBI 00pa3yIOT CHHKIMHOPUHU ¥ aHTUKIHHOPHH.

AHTUKIMHOPHH — 3TO KPYITHBIE, CI0KHOIIOCTPOECHHBIE aHTHKIIMHAIIBHBIE CTPYKTYPHI, TPOTSHKEHHOCTHIO COT-
HU U JJaXKe ThICTYM KWIoMeTpoB. OHH BKJIFOYAIOT MHOXKECTBO 00Jiee MENKUX aHTUKIHMHANBHBIX W CHHKJIMHAb-
HBIX cKIafoK. [Ipumepom siBisieTcst merantukinHopuii bonemoro Kaskasa.

CHHKIIMHOPUH — 3TO TaKWe Xe KPYITHBIE, CIOXXHOIIOCTPOCHHBIC, HO B IEJIOM CHHKJIMHAIBHBIE CTPYKTYPHI,
OCIIO’)KHEHHBIE CHHKITMHAIFHBIMA M aHTUKIMHAIBHBIMH CKJIaIKaMy 0oJiee HU3KHX MOpsAakoB. CodeTaHue aHTH-
KIIMHOPUEB M CUHKIMHOPUEB 00pa3yeT rOpHBIC XPEOThI U TOPHBIC CUCTEMBI, Takue kak Anbibl, KaBkas, TsaHb-
[Tans u ap.

Pa3HOBHIHOCTBIO KPYITHBIX CKIAJIOK SIBISIOTCS (DIEKCYphI, KOTOPBIE TPEICTABISIOT COOON KOJIEHOOOpa3HbIC
WM CTYIICHYATHIC TIEPEruObl CIIOEB WK TUIACTOB. B o0nacTu nmepernba MOIIHOCTH crlararoiux GueKkcypy. Imia-
CTOB HECKOJIbKO YMEHBINAIOTCSA M YaCTO BO3HUKAIOT pa3pbiBbl. HacTu (hICKCYphl, pacloiIoKEeHHBIE 10 00e CTO-
POHBI OT Tieperu0da Ha3bIBAIOTCS KPBUIbIMU. BhINIeNseTcs CMBIKaIoIIee KpbUIo, OCTaBIIeecs Ha MECTE M HUXKHEE -
OTYIIEHHOE KPBUIO. BepTrukanpHas aMIUTMTy1a CMEIIEHHSI MOYKET COCTABIIAThH JECATKH, M JAaKe COTHH METPOB.
diekcypbl OOBIYHO OrPAaHMYMBAIOT KPYIHBIC TUIATHOPMEHHBIE CTPYKTYPBI, TAaKUE KaK CHHCKIIM3BI, KPacBbIe
MpOTUObI 1 Ap.

1.6.3.5.Pa3pbiBHbIe HapylIeHUs (AU3BIOHKTHBHbIE JMCI0KALMHT)
Ha ornasnenue

TexkToHMUYECKHE ABWKEHUSI HHOT/IA IPUBOASAT K Pa3phIBy CIUIOLIHOCTH IUIACTOB FOPHBIX ITOPOJ U 0Opa3oBa-
HHUIO Pa3pbIBHBIX HAPYUICHUH WM AU3BIOHKTUBHBIX AUCIOKAIMU. Pasnuuaror HapymeHus 6e3 CyLIeCTBEHHOTO
CMEIIIeHHS IO HUM M HapyIIEHHUS CO CMEIEHUIMHU.

@010 10, Nonosa
tiplipopoygeo. professorjoumal.r

Puc.1.71. Pa3pbiBHbIe HapyeHHs: 6€3 CMELeHHs
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Hapymenus 6e3 cMemieHust 1 ¢ He3HAYUTEIbHBIMU NIEPEMELICHUSIME, He 00Jiee HECKOJIBKUX CAaHTUMETPOB,
Ha3pIBalOT TpemHaMu  (puc.1.71). B coBokymHOCTH OHH 00pa3ylOTTPEIIMHOBATOCTb B TOPHBIX IOPO-
nax. Pa3nmuuaroT TpemuHel, 00pa30BaBIINECs B CBS3M C BHYTPEHHHMH IPOIECCaMU U3MEPEHUs BEIIECTBa OPO-
TIbI, TaK Ha3bIBa€Mble IEPBUYHBIC TPELIMHBI, U TPEIINHBI, KOTOPbIe 00pa30BaHbI B CBA3M C BHEIIHHMHU BO3JIEH-
CTBHSAMH Ha MOPOABI — TPEIINHBI TEKTOHUYECKOTO MPOMCXOKACHUSI U IK30TCHHOTO MPOUCXOKACHUS (TPEInHBI,
OTIOJI3HEH, 00BAJIOB, OTCIAMBAHUS U JP.).

[TepBryHas TPEIMHOBATOCTH OCAI0YHBIX TOJIII SBIISCTCS CIEACTBHEM JTUTU(GHUKAIMN (B CBSA3U C YBEIHMUCHHU-
eM o0beMa TOpHOH MOPOABI IPH TUAPATALUKN COCTABIISIFOIINX MOPOIY MUHEPAJIOB, JTUOO B CBS3H C YMEHBIICHU-
eM o0beMa MpH BBICHIXaHUH NMEPBOHAYATILHO BIAKHBIX OCAJOYHBIX OTIOKEHHMH W mp.). B pesymprare 3toro
Ka)XX[IBII CITOM 0Ca09HOM IMOPOIBI OOBIYHO pacwICHSETCS TPEIMHAMH OTPbIBA, CyONepIeHANKYISIPHBIMHA TIOC-
KOCTH HAIJIaCTOBAaHUs, KOTOPbIE B COBOKYIHOCTH C TPaHMLAMH pa3liesia CI0eB 00pa3yloT eCTeCTBEHHYIOOT-
JeNBHOCTD.

[TepBryHas TPEIIMHOBATOCTH IOPOJ MarMaTHYECKO CepHU SBISETCS NMPOTOTEKTOHHMYECKOW, 00YyCIOBICH-
HOH TJIaBHBIM 00pa3oM pa3sBHTHEM TPEIIMH B OCTBHIBAIOIIEM MarMaTudeckoM Teie. [IpoTekToHmdeckas Tpemiu-
HOBATOCTh B 3aBUCHMOCTHU OT COCTaBa M YCIOBHUN KPUCTAIUIM3ALUN MarMaTHIECKOrO paciuiaBa AaeT pa3inyHbIe
(hopMBI OTAETHHOCTH: MaTPalleBUAHYIO B IPaHUTaX, MOIYHICYHYIO B [uaba3ax, INIMTOOOPa3HYIO B J1aBOBBIX I10-
TOKaX KHCIIBIX TIOPOJI, CTOJIOYATYIO MITH MPU3MAaTHUECKYIO B 0a3abTax.

TeKTOHMUYECKHE TPEUIMHBI SIBISIOTCS pe3yabTaToM JedopMalul TOpHBIX mopond. Ilpu BHemHem BO3ZCii-
CTBHH Ha TEJO TOCIIEHEE MOABEPraeTcs INIACTHYECKOH leopMaliuy («TEUSHUIO»), a TIPU MPEBBIIICHUH Tpee-
Jla POYHOCTH — XPYIKOW JedopManyi ¢ o0pa3oBaHUEM TPEIIMH. B reoiormyeckoil cpene IiacTu4ecKue Jie-
(hopMaIuu IpOSIBISIOTCS B 00pa30BaHUU CKIAMIATOCTH (MIEPEKPUCTAILIH3AINH PU MeTaMopdu3Me U 1p. siBJe-
HUSX), XPYIIKHE — B 00pa30BaHUU TPEUIMH M pa3noMoB. K HapylIeHUsIM CO CMEMIEHHEM OTHOCSTCS cOpOCHI,
B30pOCHI, CABUTH M HaJaBUIH.B 11I000M pa3pbIBHOM HapyIICHWH €O CMEIICHHEM BBIACISIOT T€OMETPUYECKHE
anemenTsI (puc.1.72).

Puc.1.72. T'eomeTpuyeckue 3neMeHThl cOpoca: A - HaKJIOHHAs aMIUIMTY/a; a" - cTpaTurpaduuecKasi aMInIu-
Tyna; b - ropusoHTanbHas aMIuUTyAa; 1 - BUCsAYee KPbUIO; 2 —jiexkadee KPbUIo

9HeMeHTaMI/I TEKTOHUYCCKUX HapymeHHﬁ SABJIAIOTCA: CMECTUTCIIb, KPbLIbs, YTOJl HAKJIOHA CMECTUTCIIA
AMILTUTY bl CMCIIICHHS.

CMECTHTENB - 3TO TIOCKOCTb, IO KOTOPOH MPOUCXOAUT CMEIICHHE. YTOJI HAKIIOHA CMECTUTENST MOXKET Baph-
HMpPOBaTh OT HECKOJbKUX rpanaycoB 10 80-900. Kpbuibs - 0JI0KK TOPOJI, PaCONOKEHHBIE 110 00€ CTOPOHBI CMe-
CTUTCJIA. HpI/I HaAKJIOHHOM IIOJIO)KCHHU CMECTHUTECIISL KPBIIIO, KOTOPOE pacmnojaracrca HaJl HHUM, Ha3bIBACT-
CSl BUCSYMM KPBIJIOM, & PACIOJIOKCHHOE MO HHUM - JIeKauyuM. BakHOe 3HAYCHHE HWMEET OMNpejCiCHUE aM-
TUTATY/IbI CMEICHUS. AMIUTUTY/Ia CMEIICHHUS - BEIMYMHA OTHOCHUTEIILHOTO TIEPEMEIICHHS M1acTOB. Pa3inyaroT
aAMIUTATYIy CMEIICHHUS 110 CMECTHTEIII0, BEPTHUKAIbHYIO, TOPU30HTAIBHYIO, CTPATUTPaPUUECKYIO.
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OnHoii u3 Hanbomnee xapakTepHBIX (popM pa3pBIBHBIX HAPYIIEHHUH ABJseTCs cOpoc. DTO HapylIeHHe, y KOTO-
POTr0 CMECTUTENh HAKIOHEH B CTOPOHY OIMYIIEHHOTO Kpblia (HE3aBUCUMO OT TOTO, SIBJISETCS OHO BHCSYHM HIIH
JICKATHM ).

Ecnu ke cMecTHTENh HAKIIOHEH B CTOPOHY MPUIOAHATHIX MOPOJ W YXOJMT IO/ HUX, TO TAKOE HapyIICHHE
Ha3bIBaeTCs B30poC.

B oTnuume oT ONMUCAaHHBIX TUIIOB HAPYIICHUI CIBUTOM Ha3bIBAETCS Pa3phIBHOE HApPYIICHUE, Y KOTOPOTO Tie-
peMelIeHUE POUCXOIUT MPEUMYIIIECTBEHHO B TOPU30HTAILHOM HAIPABIICHUH, 2 CMECTHTEIh PACIIONOXKEH BEp-
TUKanbHO. YacTo (MM MOYTH Bcerda) cOpOChl M CABHTH TPOSABISIOTCS COBMECTHO M Ha3bIBaIOTCS cOpOCO-
CABHUTaMH U CABUT0-cOpOCaMH.

HapnBurom Ha3pIBaeTCsl JUCTOKAIUS C Pa3phIBOM IUIACTOB U HAJBHTAHHEM OJIHOTO KpbLIa Ha JPYyroe Mo or-
HOCHTENFHO TOJOTroil MM TOPU30HTAILHOW TUIOCKOCTH. JTO HapylleHHe B30pOCOBOro THIIA, BOZHUKAOLIEE
00BIYHO BMECTE CO CKJIaT4aTOCThIO0. BriaenstoT kpyTeie (Oonee 450), nonorue (MeHee450) U TOPU30OHTANILHBIE
HAQJIBUTH. DTU CTPYKTYPhI IIMPOKO MPOSIBIICHBI B CKIIAM4YaThIX 00nacTsax. HaxBur ¢ GONBIIMM FOPHU30HTATHHBIM
MEepEeMEIICHHEM Ha3bIBACTCS IAPhsKEM, Y KOTOPOTO BUCSYEE KPBUIO MOXET MepeMemaThcss Ha MHOTHE KUJIO-
METPHI U JaKe Ha JAECATKH KHIOMETPOB.

COpocoBbie HapyLIEHUS! 4acTO MPOSBISIOTCS B BUIE cHcTeM cOpocoB W B30pocoB. IIpu aTom obpasyrorcs
CcBOEOOpa3Hble CTPYKTYpHL. ['pabeH - OmMyImeHHBId YYacTOK 3€MHON KOpPBI OTPaHWYEHHBIN NapajuieNbHBIMH
cOpocamu 3HAUYUTETBHON NPOTSHKEHHOCTH. ['OpCT — NPUNOAHATHINA YY4aCTOK 3€MHOW KOPBI, 3aKJIFOUEHHBIN MEX-
Jly apaJijIebHBIMHA PAa3IOMaMH.

OcHOBHBIE BUIBI Pa3pbIBHBIX HapyIIeHUi: cOpock (a), B30pock (0), HanBuru (B), CABUTH (T), CTYIIEHYATHIE
cOpocsl (1), TopcThI(K), Tpabensi(e,3) - MpencTaBiIeHsl Ha puc.1.73.

. |

cnc,

Puc.1.73. OcHOBHBIE BUIBI pa3pBIBHBIX TEKTOHHYECKUX HAPYIICHHH CO CMEIICHUEM.

95



96

Heckonpko mapayienbHBIX CTYNEHYATO PacllONOKEHHBIX IPpaOeHOB 00pa3yrOT CIIOKHBIN rpabeH. ITo OTHO-
cHUTCs K CTpyKTypam Benukux appukanckux o3€p (Tanranbuka, Ansbepra, Pynonsda), pudty Kpacnoro mops,
pudTty o3epa Baiikan, Pelinckomy rpabeny u ap. Hanbosee KpyIHble HAIBUTH U IIAPhKH, XapaKTCPU3YIOIIHE-
CsI TIepeMEIIeHUAMH TOPOJ Ha JECSATKHA KHJIOMETPOB IO MOJOTHM, TOPH30HTAIBHBIM U BOJHHCTBIM ITOBEPXHO-
CTSIM Ha3bIBAIOTCS MOKPOBaMHU. B MOKpOBax BBIAENSIOTCA HMepeMENIEHHBIE MacChl BUCSYETO KpbUIA, Ha3bIBae-
MBI AJTIOXTOHOM, U OCTaBIIEECs Ha MECTe JiexKkadee KPbIIo, HA3bIBAEMOE aBTOXTOHOM. [IOKpOBEI pa3BUBAIOTCS B
00JacTAX CO CIOXHBIM TIOKPOBHO-CKJIQTYATBIM CTpoeHHeM (B Aubnax, AnennuHax, [ mmanasx, Kapnarax, Ha
Bonpmom Kapkase u npyrux obaactsix).

1.6.3.6.IIpuunHbI BHIX0/12 HA MOBEPXHOCTH KOPEHHBIX MOPO/
Ha ornasnenue

[Iponeccrr ocagkoHAKOMICHUS (CEAMMEHTAK) B XO/I€ T€OJIOTHUECKOT0 BPpeMEHH MPOTEeKaroT 0ojee Win
MeHee HEeTpepbIBHO, XOTsl KpaliHe HEpaBHOMEPHO B pasziMYHBIX palioHax 3eMHoro mapa. [loatoMmy ciemoBaio
OBl 0KHJATh, YTO IPEBHEHIINE Ie0J0rMYeCcKUe HAIUIACTOBAHMS JOJDKHBI MIOBCEMECTHO 3aJIErarh IMOJ CIOSIMU
Oosiee MOJNOIBIX OCAIKOB, MPUTOM Ha OONBLION TimyOuHe. B neiicTBUTENBHOCTH, HAOIIOAAETCS COBEPILECHHO
WHasl KapTHHA: ApeBHeWIINe (HampuMmep, JOKeMOPUHCKIE) MOPOAbl BO MHOTHX pailoHaX BBIXOAST Ha 3€MHYIO
MOBEPXHOCTh U HEPEZIKO HA OIPOMHBIX IUIOINAAAX (HampuMep, Ha MIUTax U B FOPHO-CKJIAUaThIX palioHaxX).

Brixon (oOHa)keHME) OPEeBHUX IeOJIOrHYecKUX 00pa30BaHMI HA 3€MHYIO HOBEPXHOCTH OOBSICHSETCS SIBIIE-
HUSIMH JICHYJAIMH W TEKTOHMYECKHMH JBIKCHUSMH 3eMHOU Kopbl. Kak W3BECTHO, B mpolecce IeHyAaluH
HUMEIOT MECTO CMBIB, Pa3MBbIB U IEPEHOC MPOLYKTOB Pa3pyLICHNs TOPHBIX TOPO] TEKYYUMH BOJAMH, JICAHUKAMHI
U APYTHMMU areHTaMu AeHynauuu. [Ipu 3ToM cHOCSATCA BepXHHE, MOJIObIe HAIUIACTOBAHUS U OOHAaXKAIOTCS MO~
CTHJIAIOIIHE UX OoJiee IpeBHUE MTOPOIBI.

U3zBecTHO, 4TO MpOIECCH ACHYJallMd OCOOCHHO MHTEHCHBHO MPOTEKAIOT B 00JACTAX, BBICOKO MPHITOIH -
THIX HaJ ypoBHeM MHPOBOTO OKeaHa M XapaKTEePHU3YIOIIUXCS BBICOKOW dHeprueil penbeda (00sbIIoi pazHo-
CTBIO BBICOTHBIX OTMETOK ITOBEPXHOCTH).

OCHOBHOE yCIIOBHE JIEHYAALUH - Pa3HOCTh BHICOTHBIX OTMETOK MOBEPXHOCTH — MOCTOSIHHO BO30OHOBIISI-
eTc TeKTOHWYECKHMH JIBIXKEHUSIMU 3€MHOI KOpbl. OOIacTH, UCIIBITHIBAIOLINE TOAHATHE, BMECTE C TEM SIBILS-
1oTcsi o0nacTsiMu AeHyAauuu. HarmpoTus, 0061acTy, NCTIBITHIBAIOIIUE OTPYKEHNE, XapaKTEpU3YIOTCs Ipeooia-
JaHWEM TPOIIECCOB ceanMeHTanuu. Benencreue nuddepeHnmanuy 3eMHON KOpbIHA 00IACTH MPEUMYIIECTBEH-
HOTO MOJTHATHS (M JeHYIAMH) U Ha 001aCTH MPEUMYIECTBEHHOTO MOTPYKEHUS (M CEIUMEHTAIMH) TTOSBIISIOT-
Csl TEPPUTOPUH, B IIPEAETIaxX KOTOPBIX MPOLECCH! AeHYAalluy OOHAKUIN IPEBHEHIINE TOPHbIE TOPObI, U TEPPU-
TOPUH, KOTOPBIE XapaKTEepU3yIOTCs TIYOOKHM 3ajeraHrieM JPEBHEHIINX TOPOJ MOJ| TONIIEeH Oojiee MOJIOJIBIX
HaractoBanui. [1o3TOMy cTerneHb W TIyOMHA OOHa)KEHHUS JIPEBHEHINUX TOPHBIX IMOPOJ 3aBHCAT OT JUIU-
TEJNBHOCTH U UHTEHCUBHOCTH MPOLECCOB TMOAHATHA U CBSI3aHHBIX C HUM SIBICHUH JeHynanuu. IHTEeHCHBHOCTBIO
U JUTMTEJIBHOCTBIO MPOLIECCOB MOTPY>KEHHS OIpeeNnsieTcs Ti1yOrnHa 3ajeraHus APeBHEHIINX MOPOo/ Ha TaHHOM
TEPPUTOPHH.

Takum o0pa3oM, cTereHb OOHAKEHHOCTH M IIIyOMHA 3ajieraHusi TOPHBIX MOPOJI ONPENEIIIOTCS COBMECT-
HBIM JIeHICTBHEM KOJIEOATENBHBIX ABMKEHUH 36MHOW KOPBI M TECHO CBSI3aHHBIX C HUMHU JICHYJAlMOHHBIX U Ce-
JMMEHTAIMOHHBIX MTPOIIECCOB.

OOm1yro KapTHHY 0OHa)KEHHSI TOPHBIX TIOPOJ 3HAUYUTEIHHO YCIOXKHSIIOT IUCIOKAIIMOHHBIE JIBUKEHUS 3eM-
HOMW KOPBI - CKJIaA4aThle U pa3phlBHbIC HApYIIECHHS NEPBOHAYAILHOTO 3ajeranus TopHeix nopoa. Ilectpora pu-
CYHKa BBIXOJIOB JPEBHUX MOPO/] HA 3€MHYIO TIOBEPXHOCTh CBSI3aHA TaK)Ke C Pa3InuHON IIyOMHOUN Bpe3a dpo3u-
OHHOM ceTu (0Bparos, 0ajoK, JIOJIMH PEK, TOPHBIX YIIEIHI) U CI0XKHON (B ITUIaHe) KOH(GUTYypalueld caMoispo-
3MOHHOM ceTH. EcTecTBeHHO, YTO B JONMMHAX PEK, ITyOOKO BPEe3aHHBIX B TOJIIM FOPHBIX OO, OyryToOHaxKe-
HBI 0OJIee IpeBHUE HAIUIACTOBAHMS U Ha OOJIBIIYIO MOIIHOCTh. B 6opTax HeriayOoKuX oBparoB OyAyT BBIXOAUTD
0oJiee MOJIO/IbIe HATLTACTOBAHHS.

1.6.3.7.21eMeHTHI 3aj1eraHUsl TOPHBIX IIOPOA U UX U3MepPeHHe
Ha ornasnenue
Bo Bcex ciydasix, Korja 3ajleTaHue pPa3ju4HbIX I'€OJOTMYECKUX TEN M, B YACTHOCTH, IUIACTOB FOPHBIX ITOPOL

OTIINYACTCA OT TOPU3OHTAJIILHOI'O, I ONPCACIICHUA UX OPUCHTUPOBKU B INPOCTPAHCTBE BBOAUTCSA IMOHATUC 00
anemenmax 3anecanusi. K HUM oTHOCSTCS: MMpOCTHUPAHUC, TAACHUC U YT'OJ IMaJCHUA.
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Ipocmupanue naacma (nn 11000 HAKIOHHOW IJIOCKOCTH) - 3TO €ro MPOTSKEHHOCTH (MOJIOKEHHUE) T10
OTHOILIEHUIO K CTPaHaM CBETa Ha TOPU3OHTANBHON MJIOCKOCTH. HampaBieHne npocTupaHusi MOXKET OBITh BBIpa-
KEHO JIMHUEH TPOCTHpAHUS. JIuHus npocmupanus- 3T0O JIMHUS TIepecedeHuns] TOBEPXHOCTH IIacTa C TOPU30H-
TaJbHOHN IJIOCKOCTBHIO, T.€. IF00asi TOPU3OHTAIBHAS JIMHUS B TUIOCKOCTH TUTacTa. IlojoxeHre IMHUN TpOCTHpa-
HUSI OTHOCHTEJIHO CTpaH CBETa OMpEeesIeTcs a3MMYTOM HPOCTUPAHUSL. A3UMym npocmupanus - 3TO TPaBbIi
TOPU30HTAIBHBIN BEKTOPHAIBHBIN yroJl, OTCYUTHIBAEMBIN OT CEBEPHOTO HAIIPABIIECHHS Teorpad)uIecKoro Meau-
aHa JI0 JINHUM MPOCTHPaHUA. A3UMyT MOXKeT MeHAThCs oT 0 1o 360°. Tak kak mo0as THHUS TPOCTHPAHUS FME-
€T J1Ba B3aMMHO ITPOTHBOTIOIOKHBIX HAIIPABJICHHUS, TO a3UMYT IPOCTUPAHHSI MOKET OBITh BBIPKEH ABYMS 3Ha-
YeHUSIMU, pasnudaromumucs Ha 180°.

Taoenue niacma- ero MOJNOKEHUE N0 OTHOLICHUIO K IUIOCKOCTH ropu3oHTa. OHO ompenenseTcs JTHHUAEH
naaeHus. Jlunus nadenus - 3TO JUHUS NEPECeUeHHs MIOCKOCTH TUIACTa ¢ BEPTHKAJILHOM TITOCKOCTHIO, HANPaB-
JICHHAs! B CTOPOHY €T0 HanOOJIbIIero HakjaoHa. TakuM 00pa3oM, JIMHUS MaJeHUs U JIUHUS IPOCTUPAHHS B3aHM-
HO MEPIEeHANKYISIPHBL. B oTIMumMe OT IMHUYM NPOCTUPAHUS JIMHUS MMaJeHUs IBIsieTCs BEKTOpoM. Hanpasnenue
MaJIcHUs TUIACTa TAKXKE OMPENENACTCS a3UMYTOM. A3uUMym nadenus - yrojl MeXay NpOeKUHUeH JTHHAHU [1aJCHHs
Ha TOPH3OHTAIBHYIO TUIOCKOCTh M CEBEPHBIM HampaBJIeHHEM reorpaduyaeckoro Mepuanana. A3UMyT MafeHUS
MokeT u3MeHAThCs oT 0 10 360° 1 Bcerja MMeeT TOIBKO OJTHO 3HAYCHHE.

Yeon naoenus- 370 NByrpaHHBIN yroi, 00pa30BaHHBINA IUIOCKOCTHIO TUIACTA Ml TOPU3OHTAIHHON TUIOCKOCTHIO
(WK yroy MexIy JIMHUCEH MaJieHHs U €¢ MPOCKIMeH Ha TOPU3OHTANIBHYIO IUIOCKOCTh). YTOJ MaJCHUS U3MCHSI-

eTCsl P HakJIoHax miacTta ot 0 1o 90°. 3anuch JIeMEHTOB 3aJieraHus POU3BOIUTCS CIASAYIONIUM 00pa3oM:
np. KO3 225; nn. FOB 135, < 32.

B moneBbIX ycinoBUsIX OmpenenieHUe 3JEMEHTOB 3aJeraHus T€0JIOTHYEeCKUX TENl IPOU3BOIUTCS C TOMOILBIO
ropHoro kommaca. ['OpHBIM KOMIIacoM OIpeneistoTCsl KaKk TOpH30HTajlbHble (a3MMYyTaJbHBIE), TaK M BEpPTH-
KaJIbHBIE YIJIbl. DJIEMEHTHI 3aJIeTaHMsI HAaKJIOHHOTO TUIacTa M UX W3MEpPEHHEe C MOMOIIBI0 TOPHOTro KoMIlaca Mmo-
Ka3aHbl Ha puc. 1.74.

Puc.1.74.9neMeHTHI 3aJIeTaHus TUTacTa U UX OTMPEJCNICHHE C MOMOIIBI0 TOPHOTO Kommnaca: AB — muHMS mpo-
crupanus; A' B' — nuHNM manenus; a— yroi majeHus; |— HaxoxaeHue JuHun npoctupanus; || — ompenene-
Hue asumyTa npoctupanus; 11 — onpenenenne yrina nageHus; |V — onpenenenue azuMyTa maIcHUS.

Topmblti KOMRAC COCTOUT W3 aATIOMUHUEBOW WMJIM MEIHOW TUIACTHHKH, JUTMHHAS CTOPOHA KOTOPOH OPUEHTH-
pOBaHa TapasUIeIbHO HAMPABIICHUIO C CeBepa Ha IOT, M YKPEIUIEHHOTO Ha IlacThHKe juM0Oa. B meHTpe nuvba
Ha MCTAJUIMYCCKYIO UIJIYy HACAXKCHbI MarHuTHasA CTPEJIKa U OTBEC COOTBETCTBCHHO JIA OIPEACIICHUA a3UMYTOB
u yria nagenus. s ynodctea paboTel tuMO pasaesieH Ha 360° B HampaBiieHUH, 00paTHOM JBHKCHHIO 4aco-
BOH CTpEJIKH; MMePECTaBICHBI U WHACKCHI 3a1aJla U BOCTOKA. DTO IMO3BOJIIET HAHOCUTH JJaHHBIE U3MEPEHUN a3u-
MYTOB IMaJICHUH, B MPOCTHPAHUH Ha KapTy 0e3 Kakoro- JInbo nepecuera. [Ipu onpeneneHnn SJIEMEHTOB 3aliera-
HUSL CJIOSI MOKHO BOCTIOJIB30BAThCS CIIEAYIONINM, JIOCTATOYHO PacpoOCTpaHeHHBIM criocoboM. Ha moBepxHoCTH
CJI0s1, YIS KOTOPOTO HAJI0 YCTAHOBUTH 3JIEMEHTHI 3aJIeTaHusl, PACYUIAIOT HEOOJBIITYI0 POBHYIO ILIOMA/IKY U HA
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Hel cHadvaja ONpeeisatoT NOJ0KEHUE JIMHUY NAJICHUS U 3HadeHue yria naneHus. C 3Tol meiablo K PacyuIleH-
HOM IIJIOCKOCTH CJIOS MIPUKJIAJBIBAIOT JUIMHHYIO CTOPOHY BEPTHUKAIBLHO PACIIONIOKCHHOTO KOMITaca TaK, YTOOBI
oTBec ObLT HarpaBiieH BHU3 (cM. puc. 1.74). BepTukaibHOE ITOJIOKEHHE KOMITACa OMPEAEIISIETCs 110 CBOOOIHOMY
KadaHWIO OoTBeca. MarHWTHas CTpeNKa MPH 3TOM JOJDKHA OBITh 3aKperrieHa. Y Iep’KruBas KOMIac B TaKOM II0-
JIOKEHUH, BPAILIalOT €ro IO MOBEPXHOCTH CJIOs, BHIOMpas MO MOKAa3aHWIO OTBECca KJIMHOMEpA Ha MONyIUMOe
HauOOIBIINH OTCUET. DTO U OyAeT UCTHHHBIA yron maneHus cios. [lo HampaBIeHUIO UIMHHOW CTOPOHBI KOM-
raca Ha IUTIOIIaKe MPOYEPUUBAIOT MIIM MBICIIEHHO IMPOBOMAST HA IIOCKOCTH CJIOS MIPSIMYIO, KOTOpasi U COOTBET-
CTBYET HAlPaBJICHUIO JTUHUU Ta/ICHUS.

Hns ompeneneHus a3uMyTa MajeHUs] KOMIIAC MMOBOPAYMBAIOT O COBMELICHHUSI €r0 OCHOBAaHUS C IUIOCKO-
cThio ciost. KopoTkast cTopoHa KoMIlaca B 3TOT MOMEHT ITOKa3bIBaeT HAIpaBJIeHWE JIMHUU MpocTupanus. Bpa-
11asg KOMIac BOKPYT 3TOW JIMHUH, IPUBOAAT €ro (M0 YPOBHIO KOMITaca) B TOPU3OHTAILHOE MOJIOKEHUE, HO TaK,
9TOOBl CeBepHasi CTOpOHA KoMIaca Obula HampaBlieHa B CTOPOHY MAaACHHUS CIOsS. 3aTEM OTIYCKaloT CTOIOP
CTpEJKH U TI0 €€ CEBEPHOMY KOHITy Ha JIMMOe KoMIaca CHUMAIOT 3HAaUeHHE a3uMyTa MaeHIs. ASUMYT IIPOCTH-
paHus OTIIMYaeTcs OT a3uMyTa majneHus Ha 90°, mo3TOMy ero MOXXHO He M3MEpATh, a BBIMUCIUTH. s aToro
cleayet npubaBUTh (WM OTHATH) K BeJTMUUHE a3uMyTa najaeHus 90°. Hampumep, eciu a3uMyYT MaJieHUs CEBEPO-
BocTOK 40°, TO a3uMyT mpocTUpaHusi Oyaet oro-soctok 130° u cerepo-3aman 310°. M3 3TUX HBYX 3HAYCHUIA
0epyT TO, KOTOPOE HAXOIUTCS B CEBEPHOM MOJI0OBHHE — ceBepo-3anaja 310°.I1pu 3anmucu 31eMeHTOB 3aIeTraHns

00513aTeNbHO YKa3bIBACTCS YETBEPTh KBAAPAHTA, B KOTOPOH PACIONI0KEH 3TOT YIoJl; IPUMEHSETCs] OyKBEH-
Hoe BeipaxkeHue (CB, FOB, C3, F03). DieMeHThI 3aieraHusl 3alMChIBAIOTCS CIASAYIOIHM 00pa3oM:

a 72 Yeon 0
§ SA  padenus y 2 3 Y

[~
8

Puc.1.75. Cxema n300pakeHUsT 3JISMCHTOB 3ajleTaHus (2) ¥ YCIOBHBIC 3HAKHU I H300pakeHUs 3JIEMEHTOB
3aneranus. Ha reonoruyeckoii kapre (6).3aneranune: | — ropusoHTaIbHOE, 2 — HOPMAIbHOE HAKIOHHOE, 3 —
repeBepHyTOe (OMPOKUHYTOE), 4 — BEPTUKAIBHOE

az.majn. 320<42; a3. np.CB 50.

103 230

3HaK rpagyca He CTaBUTCs; YTOOBI HE CIyTaTh €ro ¢ HyJeMm. Ha reonorndeckux Kaprax 3JIEMEHTHI 3aJiera-
HHSI CJIOEB TTOKA3bIBAOTCS CIICIMAIbHBIMU YCIOBHBIME 3Hakamu (puc. 1.75).

1.6.3.8. I'padmueckoe MoeJNPOBAHHE YUACTKOB 3¢MHOI KOPBI
Ha ornasnenue

Topuzonmanvhoe 3anecanue 2opHwvix nopoo. Ilpu ropu30HTaIBHOM 3aJIETAaHUH CIIOEB PAa3IMYHOIO BO3PACTa
M JIUTOJIOTUYECKOTO COCTaBa PUCYHOK I'€OJIOTHYECKON KapThl 3aBHCUT OT PACUICHEHHOCTH pesibe(a U MOIIHO-
CTH CJI0€B, 00pa3yloNIMX COOTBETCTBYIOIIUH Y4aCTOK 3€MHOW KOpPBI. ['paHHIIbI (KOHTAKTHI) TUIACTOB CIEIYIOT
usrubam penbeda, Tak Kak B CHJIy TOPH30HTAJIBHOTO 3aJIETaHUs MOJOIIBA U KPOBJS KAXKJOrO IUIACTa UMEIOT
OTIPE/IETICHHYIO U TIOCTOSHHYIO BBICOTHYIO OTMETKY. B 3TOM ciTy4ae BBIXOABI TJIACTOB HA TIOBEPXHOCTH OYyIIyT
M300pakaTbCsa B BUJIE MOJIOC, BRITATHBAIOIINXCS TapaIEIbHO TOPU30OHTANIIM MecTHOCTH. [lIupruHa 3THX mooc
3aBHCHT OT MOIIHOCTH IJIACTOB M BEJIUYMHBI YKJIOHA MOBEPXHOCTU. OUEBUAHO, YEM MOIIHEE IUIACT U TOJO0XKE
CKJIOH, TeM MIKpe OyAyT MOJOCH BBIXOAOB IJIACTOB U HA0OOPOT.

[Ipu3Hak rOPU30HTAIBHOTO 3aJIeTaHus TOPO]] Ha T€OJIOTUYECKOH KapTe - TOCTOSHCTBO OTMETOK TTOBEPXHO-
CTel pa3JesioB re0JIOTHUECKUX TeJ U IOA00HE re0JI0rnIecKUX IpaHuLl TOPU3OHTAIISM penbeda IMOBEPXHOCTH.

ITo reonornueckoil kapTe MOKHO HE TOJBKO YCTAaHOBHUTb, KAKUE MOPOJIbI BBIXOJAT Ha MOBEPXHOCTh 3EMIIH
(WM TIOJT TTOKPOB YETBEPTUYHBIX OTIIOKEHHH ), HO TaK)XKe MOyYUTh TPEACTABIECHHE O Te0JIOTHIECKOM CTPOSHHUU
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ydactka. [ng aroro
CTPOCGHHE TE€OJIOTH-
3aJleTaHdd  TIOPOJ
ITo Tomorpadu-
3aJJaHHOMY HalpaB-
rorpadMIeCcKuit
WA ciabo-
KapTbl MEJKHHA, TO
BOJIHUCTBIA  Xapak-
TaKuX CIIy4asx Mpo-
CTH pa3pe3a MOXKET OBITh MPUHSAT MPSIMOJIMHEHHBIM.

coCTaBIsieTCs Teosiorndeckuil paspes. Io-
YeCKOro paspe3a MpH TOPU30HTAIBHOM
COCTOHUT B CJIEIYIOLIEM:

YEeCKON OCHOBE T'€0JIOTMYECKON KapThl IO
JICHUIO Ab COCTaBIISIETCS TO-
npoduns. Ecam MecTHOCTh paBHHHHAs
[epeceyeHHas1, a MacIuTad reoJorn4ecKoi
tonorpaduyeckuii mpoduib OyaeT UMeTh
Tep, MaJlo OTIMYAIoUiica oT mpsmou. B
¢nnp MectHOCTH O3 ymep0a 1T TOYHO-

Puc.1.76. Onpenenenue 3J€MEHTOB 3aJI€raHus IJIaCTa BBIXOIAIIEIO HA IOBEPXHOCTh

Hanocstest ¢ reonoruueckoid KapTsl Ha Tonorpaduyeckuii mpoduiib TPAHUIIBI TOJII TTOPOJ, IepeceKacMble 3a-
JaHHBIM HalpaBJICHUEM pa3pesa.

Nzo0pakaroTcst TpaHUIBI paCIPOCTPAHEHHUS TOJL Ha TTyOUHY MTyTEM NPOBECHUSI TOPU3OHTAIBLHBIX JTHHUIH
HCXOJS M3 CTpaTUrpaduuecKoro MojioKeHUs cjioeB (0ojee MOJIOIbIC OTJIOXKCHHS NMEPEKPBHIBAIOT 00Jee APEB-
HHE).

MonoxnunamHoe 3anezanue niacmos. MOHOKIMHANIBHBIM Ha3bIBAa€TCS 3ajleraHHE, KOTAA CIOM MM TOJIIH
MOpOJ B Mpe/esiax yyacTKa HAKJIOHEHB! B OJTHOM HalpaBJIeHUU U MO OJHUM yriioM. COOTBETCTBEHHO MpHU3HA-
KOM MOHOKJIMHAJILHOTO 3aJIeTaHus OPOJ Ha YH4aCTKe SBJSETCS MMOCTOSHCTBO JIEMEHTOB 3aJIeTaHHs, K KOTOPhIM
OTHOCAT a3UMYT NPOCTHPAHMA, a3MMYyT NaJCHUS M yroj naieHus. BeIXoasl oaMHAKOBO (MOHOKJIMHAJIBHO)
HAKJIOHEHHBIX IJIACTOB B YCIOBHAX PaBHUHHONW MECTHOCTH OyyT UMETh BHJl MapajUIEeIbHbBIX APYT APYTY IMOJIOC.
Ecnu MecTHOCTD HEpOBHas1, TO TTOJOCHI BBIXOJIOB TIACTOB OY/IyT MepeceKkaTh ropu30oHTanu MecTHocTU. [lnprHa
MOJIOC BBIXO/IOB 3aBHCUT OT MOLIHOCTH, YTjla HAKJIOHA M YKJIIOHA Ha TIOBEPXHOCTH MECTHOCTH.

ITpyu3HaK MOHOKJIMHAJIBHOTO 3ajieraHus MOPOJ Ha TeOJOrMYeCKON KapTe - 3aKOHOMEPHOE IepeceucHHe
TpaHHIIaMH [TOPOJ] TOPU3OHTaIEH pesibeda B HANpaBICHUH, MEPIEHANKYISIPHOM POCTHPAHHUIO TIOPOJ (BKPECT
MIPOCTHUPAHUS BO3PACT MOPOJI CMEHSIETCS B COOTBETCTBUH CO CTPATHIpadUUECKON IIKAIOi).

PaccmoTpum BapraHTBL ONIPEAETICHUS 3JIEMEHTOB 3aIeraHus rpad)naeckuM criocoOOM 110 IUIaHy HIIN Te0JI0-
rudeckoi kapre. Hanmpumep, Ha TOBEPXHOCTH BBIXOJUT ILIACT yrist (puc. 1.76); MOCKOIbKY JIMHKSI BBIXO/1A TIIa-
CTa IMepeceKaeT FOPU30HTAIH pelibeda, MIacT 3aneraeT HakIoHHO. O003HaUMM OYKBaMH TOYKU TMEPECeUeHHUs
IacTa ¢ TOPU3OHTAISIMU: TOUKH A 1 A' nexxart Ha ropusoHTanu 130 M, B 1 B' — Ha ropusonTanu 120 m. [ps-
Masi, COSIUHSIIONMAst TOUKA A U A', eCTh JIMHUSA NPOCTUPAHUs ¢ a0COMOTHOM 0TMeTKOH 130 M. AHAJIOTUYHO, JIU-
Hus BB'" — nunausg npoctupanus ¢ ormetkoit 120 M. CnemoBaTenbHO, IJIACT HAKJIOHEH M MMEET MajleHHe Ha
oro-3anaj ot tuHuu AA' k nuauu BB'. HaneceM 3Ha4oK 31€MEHTOB 3ajieraHus PSAOM C JIMHHUEH BbIXOJa Iiia-
cTa (OKO0JI0 TOYKH A) U ompenesuM (KOMIacoM MM TPAaHCIOPTUPOM) a3UMYTHI NMAACHUS U IPOCTUPAHHS, KOTO-
pBIe COOTBETCTBEHHO paBHHI: a3.maf. 220 KO3; a3. mp. 130 FOB (310 C3).

st onpenenenus yria nageHus miacta Heo0X0ANMO MOCTPOUTh TPEYToNbHUK 3anoxeHust AB"A". B stom
TpeyroisHuke AA" — BeIMuyMHA cedeHus: Mexxay ropusoHTamsiMu (10 m); A"B" = | —paccrosHue mexay jam-
HusMHU TipocTrpanus AA' uBB' B ropH30HTaIbHON MIIOCKOCTH, T.€. MPOEKIHS JTUHUH MM eHIs Ha TOPU30HTAIb-
HyI0 miockocTs. CoequanB Touku A 1 B", momyunm yron Hakiona mmacta A"B"A = 30°.
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Puc. 1.77. IloctpoeHue IMHAN BBIXOJA IUTACTa HA IMTOBEPXHOCTH IO 3aJaHHBIM (M3MEpPEHHBIM) dJIEMEHTaM
3ajeraHus

Ecnu nnist naknonnozo nnacma uzeecmuul d1emMenmul 3a1e2aHus U moyka €20 6bix00a Ha NOGEPXHOCHb, TO
10 ATUM JIaHHBIM MOKHO HOCPOUmMb JUHUU 8bIX00a niacma Ha nogepxnocms. Ha puc. 1.77. mpuBeneH tomo-
rpadUUeCcKuii TUIaH y4acTKa, B TOYKEe A KOTOPOTO BBIXOAUT JiacT ¢ a3.nal. 240 u yrinom nagenuns 40°.

Uto0bI NOCTPOUTH JUHUIO BBIXOAA, HAZ0 HAWTH CEPHIO TOYEK, B KOTOPBIX OTMETKA IIacTa U OTMETKA I0-
BEPXHOCTH penbeda onuHakoBel. OlHa TOUKA U3BECTHA, 3TO TOUKa A. B 3TOH Touke OTMETKA MOBEPXHOCTH ILIa-
cta paBHa 250 M, T.e. TMHUS IPOCTUPAHUS, IPOBEICHHAS Yepe3 ATy TOUKY, OyAeT uMeTh oTMeTKy 250; Tak Kak
mnacT nagaetr Ha O3, To Ha CB 0T 3TOI JIMHUM OTMETKU NOBEPXHOCTH IJIACTA yBEIMYUBAKOTCS, a HA O3 —
yMeHbIaoTcs. [IpoBeaeM JIMHUM MPOCTUPAaHUSI C OTMETKAMH, COOTBETICTBYIOIIMMH TOPU3OHTAISIM peibeda.
Jlyis onpeieneHnsl pacCTOSIHUSL MEXKTy HUMHU MOCTPOUM TPEVIOJIbHUK 3a0KEHUsI. Benmuunny 3amoxeHus (mpo-
SKIHIO JIMHUH TaJeHus) onpeneaum no gopmyne: |= k /a ( K- BeTMYMHA CEYEHHs MEXKIY IBYMS JITUHUSIMH IIPO-
CTHpaHus, (! — yroj mageHus miacta). 3aTeM HeoOXOOUMO HAHTU TOYKHU IEePeceueHHs JIMHUNA MPOCTHPAHUS U
TOPHU30HTAJIEH MECTHOCTH, UMCIOLIIE OJMHAKOBBIC OTMETKH, M COEANHUTH MX IIIABHOM JIMHUEH, KOTOpas u Oy-
JIeT JUHUEH BbIXoza Iulacta. Ecim HakIOHHAS IUIOCKOCTH HE BBIXOAWUT HEIOCPEACTBEHHO Ha MOBEPXHOCTH, TO
OIpENeNUTh €€ NIEMEHTHI 3aeranus rpaguueckn MOXKHO IPH YCJIOBHHM, YTO OHA Ha IIIyOMHE mepecedeHa TpeMs
TOPHBIMU BBIPAOOTKaMH.

Ha puc.1.78. m3o6paxen ydactok, B Toukax A, b mw B koToporo mpoiifeHbl CKBaKWHBI, BCTPETUBIIIHE
IUIacT yriis Ha rryouHax cooTBeTcTBeHHO 290, 280 u 310 M. Ha moBepxHOCTB 3TOT miacT He BIxoaut. Ompe-
JIEJIUB OTMETKU YCTbEB CKBaKUH (Touek A, b u B), Halinem oTMeTKH KpOBIM IUIacTa B CKBaXMHAX (BBIYUTAEM
13 OTMETKH YCThA INTyOMHY ITOACEUEHUs KPOBIH IJIacTa COOTBETCTBYIOLIEH ckBaxknHOM).OHu OyayT paBubl 210
M (T.A), 140 M (1.5) u 150m (1.B). Coeaunnm mpsiMoit TUHUEH TOYKU C HAUBBICIIEH U HAMMEHBIIIeH OTMETKaMH
(nns puc. 7.6 - T. A u 1. b) u Haligem Ha 3TO# npsAMoITOUKY B' ¢ 0TMeTKOMH, paBHOM OTMETKE KPOBIIH
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Puc. 1.78. Onpenenenne 37eMEHTOB 3aJIeTaHusl IJ1aCTa, BCKPBITOrO TOPHBIMU BBIPA0OTKAMHU
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miacta B T.B. JIlunusa BB' aBngercs nunaueil npoctupanus miacta. Eciu tenepb u3 T. A OMyCTUTh Ha JIMHHIO
MPOCTHUPAHUS NEPHCHINKYIAP, TO MOIYYUM TOPU3OHTAIBHYIO MPOEKIUIO (3aJ0KeHne) TUHUN naneHus. O6o-
3HaYUM nepecedenue Ha puc. 1.78. Toukoii I'. Temepb MOXKXHO ONPEACINTh A3UMYThI JIMHUN IPOCTUPAHUS U Ia-
TEHMSL.

st ompeneneHust yria naaeHus cielyeT HOCTPOUTh TPEYroJIbHUK 3aJI0KEHHUs, KaTeTaMU KOTOpOro OyayT
TOPU3OHTAIbHAS TPOEKINs JTMHUHU TaneHus Al u npeBsimenue T. A Hapg T. I (171 Hatero ciydasi peBBIIIEHIE
coctaBut 210 - 150 = 60 m). Yroa 3TOr0 TpeyroibHuKa u OyaeT yriaom najaeHus miacta (puc.1.79).

%

Puc.1.79. OHpeHCJ’ICHI/Ie yrjia nmaJ€HusA mjiacta mo MOIIHOCTHU CJIOA U IIHUPUHE MOJIOCHL BBIXOJa CJIOA IMMOPOAbL

Crnaduamoe 3anezanue. Bee ckmamuaTeie 00pa30BaHMs MOTIIH OBl Y€TKO MPOCIEKUBATHECA U B peibede, U Ha
MOBEPXHOCTH, €clii Obl He OBLIO TpoleccoB AeHynanuu. OJHAKO, 3TH MPOUECCH, KOTOPhIE MPOTEKAIOT MOYTH
OJHOBPEMEHHO ¢ 00pa30BaHMEM CKJIAJIOK, pa3pylIaiy («Cpe3ain») BO3BHIIICHHBIC yYacTKH penbeda, T.c. 3aM-
KOBBIC YaCTH aHTHKIMHAJIBHBIX U KPbUIbsl CHHKIMHAIBHBIX CKJIAJOK. B pe3ynpTare Ha THEBHOH MOBEPXHOCTH
obHaxaroTcst 6osee ApeBHUE 00pPa30BaHMs, 3aJeTAIONINE B SApaX aHTUKIMHAIBHBIX CKIIAIOK,  O0Jiee MOIIOIbIE
mopoAbl, COXpaHAONIUCCA B AApaX CUHKIMHAJIBHBIX CKJIAaJ0K.

Ha reonormuecknx xaprax pailOHOB, XapaKTepU3YIOIIUXCS CKIaTIaThIM CTPOGHUEM 3€MHOU KOPHI C CHIIBHO Je-
HYJMPOBAHHOW MOBEPXHOCTHIO, PA3HOBO3PACTHBIC CIIOHM MOPOJ MMEIOT Pa3IHYHOE PACMOJIOKEHUE: 3TO MOTYT
6I)ITI> BBITAHYTBIC MAapaUICIIbHBIC, CXOAANIMECA W PACXOOAIIHCCA, 3Ur3aro- nu ,Z[erO6pa3HI)Ie, a TaKXK€ KOH-
HEHTPUYECKHE MOJIOCH, KOTOPBIE CY)KaIOTCs, PACIIMPSIIOTCS, @ MHOT/AA W BBIKIMHUBAIOTCS. Ha reonornyeckoit
KapTe OCHOBHBIM TPU3HAKOM CKJIQJYaTOTO 3aJIETaHUS SIBIIETCS CHMMETPHYHO TIOBTOPSIOIIEECS PacoOKEHIe
MmoJioc (CJI0EB) TOPHBIX MOPOJA OTHOCUTEIBHO IICHTPaIbHOM HEMapHOW MOJIOCH WITH Y4acTKa, COOTBETCTBYIOIIIE-
IO BHYTPEHHEN YacCTH CKIIAAKU - APy CTPYKTYPBL.

AHTHKJIMHATIBHBIE CKJIAIKA HA T€OJIOTHYECKONW KapTe YCTaHABIMBAIOTCS MO CUMMETPUYHOMY PaCIIONOXKE-
HUIO TIOJIOC 00JIee MOJIOMIBIX TOPOJ] OTHOCHTENFHO LEHTPAIBHOTO, HETIAPHOTO yYacTKa ¢ Ooyee ApEeBHUMH I10-
poJaMH, ClaraloluMH SAPO CKIANKUA. Y CHHKIMHANBHBIX CKIIAJOK B SIpe HAXOAsATCs Oojiee MOIOAbBIE TIOPOIBI,
BOKPYT KOTOPBIX CAMMETPHYHO 10 00€ CTOPOHEI pacroiararoTcs 6oyee IpeBHUE 00pa30BaHMUsL.

Pasbepem npumep, Koria MIapHUP CKIAIKHU MapajuieyieH ee 0CH, & MECTHOCTh TUTOCKas, paBHUHHas (puc. 1.80).

Puc. 1.80. briok-nnarpamma JMHEHHBIX CKIaI0K C TOPH30HTAIBHBIMU apHupamu /- [ ull - 11

B sTom ciydae BeIXoABI TUIACTOB Oy IyT BBITSIHYTHI B BUJE TOJIOC, MapaJlIebHBIX OcsAM cKiaaku. Hanbomee
MOJIOJIBIE OTJIOKEHUS, PACIIONIOKEHHBIE B OCEBOM YaCTH CHUHKIIMHAIU, TI0 00€ CTOPOHBI OT Hee OYAyT CMEHSThCS
[0JIOCAMH BBIXOZIOB Bce OoJjiee M Oosiee apeBHUX (MOACTUIAIOIINX) ciioeB. OOpaTHas kapThHA OyaeT HalJro-
naTeCa 'y AHTHUKIIMHATbHOUN CKJIaKH:. B OCEBOM YacCTH 6y)1yT BBIXOJIUTh Ha NHCBHYIO IMOBEPXHOCTH Hauboiee
JPEBHUE CIIOM, & TI0 00€ CTOPOHBI OT HEe MOCIICOBATENBHO BBITSHYTCS MOJIOCHI Bce Oojiee U 00ee MOJIOIBIX
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(mepekpsiBaronux) cioeB. [llupuHa Mosoc BBIXOJ0B CI0EB, KaK U B MPEABIYIIHAX CIydasX, 3aBHCUT OT MOIITHO-
CTH TUTACTOB W YTJIa UX HAKJIOHA.

Ecaun mectHOCTH TIE-
IyT yXe He Iaparielb-
CTETIeHH, YEeM CIIOKHEE

Bbpaxuckmagku,  Kak
(OpaxvaHTHKIMHANG) WIH
HueM cioes. [Ipu mepece-
MOJTy4aTCsl CUCTEMBI KOH-

pecedeHHasi, TO KOHTYPBI BBIXOIOB IIIACTOB Oy-
HBIMH, a HM3BHBAIOIIMMHCS M TeM B OoJblIel
MOBEPXHOCTh MECTHOCTH.

M3BECTHO, XapaKTEPU3YIOTCA KyHMOIO0Opa3HBIM
4 Mynb1000pa3HBIM (OpaXMCHHKIIN- HAJIb) 3aJIera-
| YeHMM TaKMX CKIaJOK INOBEPXHOCTBIO 3eMJIH
| IEHTPUYECKH 3aMBIKAIOIMXCS CIIOeB. [Ipu 3ToM
B smape (B UeHTpe) OpaxuaHTHKIH-
Hanu OynyT BBIXOAWTH Hambolee
JIPEBHHE, a 10 KpasM — 0osiee Mo-
Jo/Ible HACNOeHMs. B meHTpanpHON 9acTh OpaxuCHHKIMHAIN, HA000pOoT, OyAyT HanboJiee MONOABIE, a 10 Te-
pudepun — Oonee ApeBHUE HACTOSHUS.

Cknaoku,
BBIXOJIOB  IJia-
MBI UMEEM JeJI0
WIA  CIBUTOM.
MUYHBIE CIy4an
MOKa3aHbl  HO-
Oojee ApeBHUX

Hapywennvle paspuieamy. KOHTYpBI
CTOB 3HAYHUTEJILHO YCIOMKHSIIOTCS, €CITH
CO CKIJIQJKOW, pa3opBaHHOH cOpocoM
Ha puc. 1.81. nokazansl Haubosee TH-
TAKOro poja HapyuieHud, uudpamMu
Mepa CIIOEB B IOCIIEIOBATEIBHOCTH OT
K 00Jie€ MOJIOABIM.

UroObl  OnpefeiuTs OMYHICHHYIO II0 cOpocy 4acTh CKIaAKH, HEOOXOJUMO
CHayaJla yCTAaHOBUTb, CUHKIMHAJb 3TO WM aHTUKIIMHAIb, & 3aTEM MPOCIEAUTD 34 U3MEHEHUEM PAaCcTBOPA KPBbI-
JbEB CKJIAAKHU. Y AHTHUKIMHAIMA B cOpo- I11 EHHOM 4YacTH pacTBOP KpPBIIbEB

YMEHbIIAETCS, Y
(mon pacTtBOpOM
CKJIaKu B ce-

CHHKIJIMHAJIN, HaO60pOT, BO3pacTacTt
KPBUJIBEB CKIIAIOK MOHUMAIOT HIUMPHUHY
YE€HUH, HOpMAJIBHOM K OCEBOM INIOCKO-

CTH).
a
1
a 0
11
111 a
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Puc. 1.81.XapakrepHble ciaydan HapyIICHUH:
|- anTHKIIMHAE, pa3opBaHHas caBuroMm; l1- To xe, copocom;lll- cuaKIMHATE, pa3opBaHHAs COPOCOM; a-
OITyIIIEHO CEBEPO-BOCTOUYHOE KPBLIO; - OMYILICHO I0r0-3a1afHOe KPbUJIO; OTI0KEHHS; CTPEIKaMH IOKa3aHbI
HaIpaBJICHHs CMEIIEHHS 110 TOPU3OHTAIIH; «IUTIOC» U «MHHYC» - COOTBETCTBEHHO TIOHATHIC U OITyIICHHBIC
O11oKH

Paspuvignvie napyuienus. bonpiioe 3HaueHHe MMEET NMPAaBUIILHOE M300pakeHHE Pa3phIBHBIX HAPYIICHUH.
Pa3pbIBEI B rOpHBIX TOpOJax OBIBAIOT BeCbMa Pa3HOOOPa3HBIMHU IO XapakTepy U macmradaM. OHH MOTYT OBITH
OJJMHOYHBIMH ¥ MHOTOYHCIICHHBIMH, a TTepPeMEeIIeHHs OJOKOB - HE3HAYNTEIbHBIMHI M CPABHUTEIHBHO CHIIBHBIMU
OTHOCHUTEJILHO APYT Apyra. B HapyleHusX Ba)KHO BBIIEIUTH TIaBHBIE JIEMEHTHI: MOBEPXHOCTH pa3pbiBa (cMe-
CTHTEIIb), CMECTUBILINECS OJIOKH U BETUUMHY (aMIUTUTYAY) CMELICHHUSI.

[Tpu cocraBneHNH reoIOTHIECKUX KapT HEOOXOANMO 3HATh, KaKk 0003HAYAIOTCS pa3phIBHBIC HAPYIICHUS HA
KapTax M paspe3ax. ITO 0COOCHHO BayKHO ISl HanOoJiee PacIpOCTPAHEHHBIX Pa3phIBHBIX HAPYIICHHUH CO CMe-
LIEHUEM - cOpOcoB, B3OPOCOB, TOPCTOB, IPAOCHOB, CIIBUTOB U HA/IBUTOB.

s ompeneneHus XapakTepa pa3pbIBHOTO HApYIIEHHUS U €ro 3JeMEHTOB HEOOXOIMMO 3HATh Ba)KHEHIINE
NpU3HAKK HapymeHni. K HUM OTHOCATCS:BHE3aITHOE MCYE3HOBEHHE TOPH30HTOB M MAYEK MOPOJ MPU X IIPO-
CIIe)KMBaHUH B TOJIE WM IO KapTe, a TaKKe «yThIKAHWE» TOPU3OHTOB OJHUX HOPOA B JPYTUE; 3TO CBUACTEINb-
CTBYET O HECOTJIACHOM 3aJleTaHUH TOPOJ (YTO HE MMEET OTHOLICHUS K pa3phiBaM), TEKTOHHYECKHX KOHTAKTaX
WM OTIOJI3HEBBIX SIBIICHUSX; HAJMYHME 30H OPEKUHii, 3aJICTAIONIIX COTJIACHO CO CIIOMCTOCTHIO TIOPOJI; PE3KOe U3-
MEHEHHUE 3JIEMEHTOB 3aJeraHusl IOPOA; MPSIMOIUHEHHOCTh IOJMH PEK, Pe3Kue OrpaHuuYCHUs! 03ep, KOJIEHO00-
pasHble U3MEHEHUS PEYHBIX JIOJIMH; JIMHEHHOE pacloioKeHHe OMOANCBUAHBIX TTOHMKEHHH, O0IOT, 03€p U Ip.;
BEICTyHAIOIINE B peibede Tpsaasl, TPeOHU WK OTpHIATENbHBIE (POPMEI penbeda, oTpakarolne HapyIIeHus,
BBITIOJTHEHHBIE JKWIIBHBIMU TAHKOBBIMH 00Pa30BaHUSAMH, WM (PUKCUPYIOMNE ByTKaHIIECKHE TOCTPOHKH;
HAJINYME CPAaBHUTENBHO Y3KUX U HPOTSKEHHBIX MOJIOC ¢ Oosiee OOMIBHOM pacTUTENbHOCTHIO Ha (oHE OeaHOM

PacTUTENBHOCTHIO TEPPUTOPHH.

1.7. MarmaTu3m. MarMaTnyecKue ropHbie Nopojabl

1.7.1.001ee npeacrap/jieHme 00 3¢pPpy3uBHOM U HHTPY3UBHOM MarMaTusmMe
Ha ornasnenue

MarmaTtu3MoM Ha3bIBaeTCsl COBOKYITHOCTH TIPOIIECCOB OOpa30BaHUS MarMbl, €€ W3BEPIKECHHUS U MOCIEAYI0-
LIIUX 3aTBEpJCBaHUA M KpUCTaUIM3alUuu. Marma -mpUpOAHBIA CHIMKATHBIA MOJBMKHBIM TOpsSYuil paciuias,
BO3HUKAIOIIUM B HUXKHUX CJIOSIX 3€MHOM KOPBI MJIM BEPXHEW MaHTHUM, HACHIIICHHBIN Pa3IMuYHbIMU ra3aMy U Ia-
pamu. Ilo Mepe mpoABIKEHHUS K 38MHOM NMOBEPXHOCTH Marma TepsieT OOJIbIIYI0 YacTh JETy4YHX KOMITIOHEHTOB.
Brimieiirast Ha MOBEpXHOCTh MarMa - JiaBa. SIBleHwus, 00YCIIOBICHHBIE H3BEPKEHUEM JIaBbl, Ha3bIBarOTCS 3D dy-
3UBHBIM MarMaTU3MOM WJIU BYJKAHHU3MOM.

N3Bepraemple 13 MarMaTU4eckoro oyara Ha 3eMHYIO TIOBEPXHOCTb MPOAYKTHI (J1aBa W MHPOKJIACTHUECKHE
MaTepuaibl) CO3MAI0T BYJIKaHUYECKHE IMOCTPOUKH - BYJIKaHBI. X (hopMa 3aBHCHUT OT XapakTepa IMOIBOISIINX
KaHaJIOB, COCTaBa U CBOMCTB U3BEPraeMbIX MPOYKTOB.

C TpemMHHBIMA W3BEPKCHUSIMH CBSI3aHBI M3JIUSHUS 0a3aJbTOBBIX JIaB, PACIPOCTPAHSIOMNXCS Ha OOJb-
IIyIO TJIONIA/Ib B BHJIE TIOKPOBOB U CO3AAIOIINX OOIIMPHEIE JIABOBBIC TUIATO. DTOT THIT BYJIKAHOB XapaKTEepPeH
JIIS. IPOUUIBIX FE0JIOrMYECKUX 310X. B coBpeMeHHoe BpeMsi oHU BcTpevatores B Mcnanauu, Ha Kanapckux u
A3OpPCKHUX OCTPOBax.

B pesynbrare u3BepkeHus yepe3 IeHTpaIbHbIE BBIBOJIHBIC KaHAJBI-Kepia 00pa3yroTCs MOJIOTOBBITYKIIbIE
MIUTOBBIC U 0OJIee KPYTOHAKIOHHBIE KOHUYECKHUE WIIH KYTIOJIOBHIHBIC BO3BEIIIEHHOCTH - BYJIKAHBI IIEHTPAIBHO-
ro tuma. ll{uroBsie ByiKaHbl GOPMHUPYIOTCS 3a CUET UBIMUSAHMIA HanOoJee KUJAKNX 0a3aIbTOBBIX JIaB. DTH BYJI-
KaHbl IIIMPOKO PacIpoCTpaHeHbl Ha ['aBaiickux octpoBax U B Mcnanauu. KoHnyeckne U KyInoJIOBHIHBIEBYJIKA-
HBI CJIararoTcsi 0ojiee BS3KUMHU JIaBaMH CPEIHETO U KHCIOTO cOcTaBa. V3Bep KeHHUs 3THX JIaB 4acTO COMPOBOXK-
JIAIOTCS B3PBIBHOM JESITEILHOCTHIO U BBIOpOCaMH 00JIOMOYHOTO (MTUPOKIACTUYECKOT0) MaTepraa.

WHTpY3UBHBIN WM TIyOMHHBIA MarMaTh3M OXBaTBIBAECT MPOIIECCHl Pa3BUTHS M BHEIPEHUS MarMbl BHYTPH
suTochepbl ¢ MOCIEeIYIOIMUM 00pa30BaHueM Pa3HOOOpa3HbIX MO (OpME W COCTAaBYy MarMaTUYeCKUX TN - WH-
Tpy3uit (puc.1.82). ®opmbl UHTPY3UIT HAXOATCS B 3aBUCHMOCTH OT YCJIOBHI MX 00pa3oBaHus. B 3aBucumoctu
0T ()OPMBI U TIOJIOKEHUSI BO BMEIIAIONIUX ITOPOJIaX BBIACIISIOT:
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A - cornacHble HHTPY3HU:

CHIUIBI - TNIACTOOOpa3HbIE TeNa;

JIAKKOJIMTHI - TPHO000OpPAa3HbIE Teja C BBITYKJIONH KPOBJICH;

JIOTIOJIATHI - OJI0/11Ie00pa3HbIe TeNa C BOTHYTOW MIIH TDIOCKOM KPOBIIEH;

(hakonuThI - yeueBUIIeOOpa3HbIE H30THYTHIE TENa, IPUYPOUCHHBIE K CBO J1aM CKJIaJ0K BO BMEIIAIOIINX T10-
ponax;

B - HecornmacHpie HHTpY3HUH (IpUypOUSHHBIE K CEKYIITUM TPEIINHAM M KaHaJaM):

JaKH - KPYTOIaAaoUIHe )KUI000pa3HbIe Tea;

JKEPJIOBUHBI HJTM HEKKU - TpyO00Opa3HbIe Tena,

OaronuTel TITyOWHHBIE, HANOOJIEe KPYITHBIE U OJIM3IeKalie K MarMaTHIecKoMy odary

LITOKH - T€JIa MEHBLINX Pa3MepoB, 4eM 0aTONUTHI, YAaCTO CBS3aHHBIE CIIOCIECIHUMH Ha TIyOUHE.

WnTpy3uBHas NEeSTETHHOCTh BBI3BIBACT M3MEHEHHSI BMETAIOIIMX TOPHBIX HOPOA HAa KOHTAKTE MX C MHTPY-
3usiMu. K MHTPY3HSIM IPUYPOYEHBI OIPE/IeIeHHBIE PYAHBIE KOMITJIEKCHI TTOJIE3HBIX HCKOTTaeMBIX.

Bynwaw

HAadobers

Puc.1.82. ®opmsI 3aneranus HHTPY3UBHBIX MarMaTH4eCKUX TOPHBIX MOPOJT .

1.7.24dMlacmMaTHYecKHe TOPHbIE MOPO/IbI
Ha ornaBnenue

MarmaTtnyeckrue ropHble MOPOJBI 0OS3aHBI CBOMM IPOUCXOXKICHUEM 3aTBEPACBAHHIO NPUPOIHBIX, B IO-
JIABJISIIONIEM OOJIBIIMHCTBE, CHIIMKATHBIX PACIIAaBOB KaK BHYTPH 3eMJIH, Tak M Ha ee MOBEpXHOCTH. B 3aBucH-
MOCTH OT ycJIOBUH (OPMUPOBAHUS U 3aJI€TaHUsI OHU MOJPA3JEIISIOTCS HA!

Wntpy3uBHeie. [1opoabl NOMHOKPUCTAIUIMYECKUE, C SICHO BUOUMBIMH KpucTajulamu. Craraior OaTONHTHI,
JIAKKOJIUTHI, HITOKH, CHJUTL, ¥ JPyTHE WHTPY3UBHBIC TETIA.

Db ¢y3uBHbie. [TOTHBIE WM MOYTH TUIOTHBIE TIOpdupoBsie. CliararoT JaBOBbIE MOTOKH, HO TaKKe H CyO-
BYJIKAHUUECKUE UHTPY3UH.

XKunensle. [lopdupoBraHbie WIN MENKO- 0 MUKPO- KpUcTauinueckue. CllararoT HUIbl, CUILIbI, KpacBble
YaCTH UHTPY3Ui, MEJIIKUE UHTPY3HUH.

[Mupoxsmactuueckue. Bynkannueckuit Tyd, Tedpa. Crnararot ciiou, HOKPOBBI.

Cpenu 3¢ dy3uBHBIX BBLACISIIOT KAHHOTHITHBIE M AJICOTUITHBIE Pa3HOCTH.

Katinomunnovie nopoou! (IOPOJIbI IOYTH WU COBEPIIIEHHO CBEXKHUE) COJIEPKAT BOIASHOMPO3PAUHBIE, CTEKIIO-
BUJIHBIE, TIOJICBOIIIATOBBIE BKPAIIEHHUKH (OCHOBHASI Macca Hepa3iniuMa), OeCIIBETHBIC HITH BOCKOBO-XKEITHIE,
HUMEIOT LIEpOXOBaThIil Ha OLIyNb (BCIEACTBUE MEJKOW MOPHUCTOCTH) U3JIOM U OJHOPOAHYIO (0e3 mATeH, moTe-
KOB, P’KaBYMHBI) OKPACKy OCHOBHOW MacChl.

Taneomunuvie nopodwt (IOPOJILI M3MEHEHHBIE) UMEIOT BCET/A TUIOTHYIO OCHOBHYIO Maccy, 4acToO HepaBs-
HOMEPHO OKpAIIEHHYIO, IPHYEM I0JICBOLINATOBLIE BKPAIJICHHUKH 3/1€Ch MyTHBIE M OKpaIICHHBIE.

Knaccudpukanus MarmMaTHYecKHX TOPHBIX MOPOJI OCHOBaHA HA YCTAHOBJICHWH MX MHHEPAJIOTHMYECKOTO M
XHMHYECKOTO COCTaBa, CTPYKTYPHBIX M TEKCTYPHBIX ocobeHHOCTel. B Tadn. 1.8 mpuBeneHo cpenanee cojepxka-
HUE MUHepaJoB B Marmatuyeckux mnoponax no T. bapry. Ludpsr Tabnuubl npeactrasisitor coOol cpenHue
apu(MeTHYECKHE, PACCUUTAHHBIE U3 PE3YJIBTATOB aHAIM30B COTEH MOPO/I.
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Tabnuna 1.8
CpenHuii MUHEpaAIBHBIN COCTaB MAarMaTUYECKUX TOPHBIX TTOPO/T
MuHepasl Copepxxanne, %

Keapn 12,4
IllenouHple TTONEBBIC IITATHI 31,0
IInarnoxias 29,2
OnuBuH 2,6
[Mupoxcen 12,0
Porosas oOmanka 1,7
Buorur 3,8
MyckoBuT 1,4
MarseTuT, reMaTHT, HIbMEHUT 41
Hedenun 0,3
Anarur 0,6
Cden 0,3
XJOpUT U CEpIIEHTUH 0,6
CymmMma 100,0

CaMbpIMHu pacnupoCTpaHCHHbBIMU MUHEPpAJIaMU ABJIAIOTCA IMOJICBBIC HIIIAThI, CyMMa KOTOPBIX COCTABJIACT Goiee
60 % ot o01ero o6pemMa Bcex MarMaTH4ecKux MOpoz.

MuHepanbHbIM cOCTaB FOPHBIX MOPOJ 3aBUCUT OT XMMUYECKOT0 COCTaBa MarMbl U OT YCJIOBHH €€ KpUCTaJIU-
3aluK. Y CIOBUS KPUCTAIUIM3ALUK ONPENENSIOT TOSBICHUE T€X WJIM MHBIX MHHEPAIOB, B YaCTHOCTH 00pa3oBa-
HUE TTOTUMOPGHBIX Pa3HOBUAHOCTEH. Tak, KaTMeBBIN MOIEBOH mMAT B 3()(hy3UBHBIX IOPOaX KPHUCTAITU3YETCS
B ()opMe CaHUAMHA, & B MHTPY3MBHBIX [IOPOJAaX — OPTOKJIA3a MM MHUKPOK/IMHA. PoroBbie 0OMaHKH KpHUCTaJUIN-
3YIOTCS TOJIBKO B TTIYOMHHBIX YCIIOBHSX, @ TPH 3aCTHIBAHUM JIABBL HA 3¢MHOH TTOBEPXHOCTH BMECTO HHUX 00pazy-
I0TCSI MUPOKCEHBI. Takol MHUHEpa, KakK JEHIUT, MOXKET 00pa3oBaThCsl JHIIbL B 3G(GY3UBHBIX MOPOJaX, a B UH-
TPY3UBHBIX IOPOAAX OH 3aMEHSETCSl CMEChIO OPTOKJIa3a U HeenaHrHa.

B kauecTBe riaBHEHIINX KIacCU(PUKAIIMOHHBIX MPHU3HAKOB MarMaTU4eCKUX MOPOJ] UCIIONB3YETCs TaKKEe HX
XxuMu4decknit coctaB. CpermHue conep)kaHHs (MaccoBasi 0JIs1) TVIABHBIX ITOPOA00OPA3YIONIMX OKCHIOB Mar-
Matudeckux nopoy (o ®. Knapky u I'.BammarTony) npeacraBieHs: B Tadm. 1.8.

Tab6muna 1.8.
Cpennue cogepkaHust TopoJ000pa3yoInX OKCHIOB
MarMaTH4ecKux Mopos

Oxkcup Conepxanne, %
SiO, 59,12
Al,O; 15,34
Fe,O3 3,08
FeO 3,80
MgO 3,49
Ca0o 5,08
Na,O 3,82
K0 3,13
H,0 1,15
Bcero: 98,01

Otnomierne cymmnl menoueit  K,O+Na,Ok rmuHozemy Al,O; onpenenseT meaoqHoCcTb MOPOIbL: €ClIH OHa
MEHBIIIC SIUHUIIBI, TO TOPOJIa MPUHAJICKUT K HOPMATILHOMY DSy, a €CJid 00JIbIIe, TO K IieaouyHoMy. [1opo/isl
CO 3HAYMTEIBHBIM COACPIKAHUEM IIEIOUYEeH CUMUTAIOT HICIIOUYHBIMH. {11 OTHECEHHUS IMOPOAbI K OJHON M3 ITHX
TpynI 0OBIYHO HE 00s3aTeNleH XUMUIECKUI aHAIN3, TaK KaK XHMAYECKHI COCTaB IMOPOJ] OTPAKAETCS B KX MUHE-
pasbHOM cocTtaBe. Uem Oouibliie B TOpo/ie KBapIia, TeM OHA KUCIIee, C BO3pACTAaHHEM KOJIMYECTBA TEMHOIIBETHBIX
MHUHEPAJIOB OHA MEPEXOANUT B CPEIAHUE, 3aTEM OCHOBHBIC W YJIbTPAOCHOBHBIC. [Ipy 3TOM B HEH yBeIWYMBAETCS
CoJIepyKaHHUe XKeJle3a, MarHus, Kajabl¥sl U YMEHbIIaeTCs KpeMHe3eMa. J{jist mopo1 1meI09HOro psjaa XapakTepHO
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0O0JIBIIOE KOMMYECTBO KaJIMEBOTO IOJIEBOTO IIMaTa. B ImenouHsIx mopojax, Kak MpaBUiio, MPUCYTCTBYET Hede-
JIVH ¥ (WIK) JIEHINT - MEHEPaJbl, KOTOPBIE HUKOTa HE BCTPEYaroTCsi BMecTe ¢ kBapueM. [1o ycmoBusm oOpazo-
BaHUsI MArMaTH4eCKUe TIOPOJIbI ICATCS Ha MHTPY3UBHbBIE U 3 dy3uBHble. UHTpY3UBHBIE TOPOLI chopMUpOBa-
JIUCH HA OTHOCUTENBHO OONBIIIX TITyOnHaX, 3¢ y3uBHBIE (M3IUBIINECS TOPOIBI) 3aTBEPACITH HETIOCPEACTBEHHO
Ha THEBHOH MMOBEPXHOCTH.

[lo cTenmenn BTOpHYHBIX W3MEHEHUH 3¢ dy3UBHBIE IOPOABI JENSATCS Ha KafHOTUIHBIE - "MOJobIe", Hen3Me-
HEHHBIC W TTAJICOTHITHBIC - "ApeBHME", B TOH WM MHON CTEIICHH W3MEHEHHBIE M TIEPEKPUCTAIIN30BAHHBIC TIIaB-
HBIM 00pa3zoM MoJ BiusiHHEM BpeMeHH. CyIIeCTBEHHbIE BTOPHYHBIC H3MEHEHHS MPETepIeBaloT MOJIEBbIe MIna-
ThI, OMOTUT U aM(PuOOIBL. DTH U3MEHEHHUS YCTaHABIMBAIOTCS MUKPOCKOTIMYECKUMH UCCIICAOBAHUSMH.

BusyanpHOE ompeseneHne MarMaTU4eCKUX TOPHBIX MOPOJ HE MPECTABISET OONBIIMX TPYAHOCTEH U OCY-
LIECTBIIAETCS O TNIABHBIM OTIMYUTEIBHBIM Npu3HakaM. [1o 3TUM mpu3HakaMm B MEPBYIO o4Yepeab CIeAyeT ycTa-
HOBHUTB, SIBIISIETCS MOPOJia MHTPY3UBHOH, KWIbHON WK 3¢ ¢y3uBHON. s 3TOTO, Mpekae BCEro, M3y4arT HX
TEKCTYpHBIE U CTPYKTYPHBIE OCOOEHHOCTH.

PaznuyaroTcs Tpu BuAa TEKCTYP, BOSHUKAIOIINX B MPOIECCe KPUCTAILTU3AIMN MarMbl 0€3 BIHSHUS BHEIITHIX
(haKTOpOB: OAHOPOIHASL, UIIX MACCHBHAsI, TAKCUTOBAs (HEOAHOPOJHAS, TISTHUCTAS) U IIAPOBAsL.

TakcuroBas (HEOIHOPOAHAsS, MATHUCTASL, WM LIJIUPOBAasi) TEKCTypa OTIMYAETCS HEOTHOPOAHBIM pacrpene-
JIEHNEM COCTaBHBIX YacTel MOpPOJ B Pa3NUYHBIX YYacTKaxX. DTH yYaCTKH MOTYT OTIMYATHCS IPYT OT ApyTa Kak
MO COCTaBY (HaNW4YHMe CKOTUICHHH MapUUEeCKUX MUHEPATIOB), TaK U MO CTPYKType. Cpean TEeKCTyp, BOZHUKHOBE-
HHUC KOTOPBIX MPOHUCXOAUT MOJ BIWAHHUCM KpUCTAINIM3allUH B ABWKXCHHUU WA APYTrUX HPpHUYUH, pa3jaddaroT JIn-
HEHHYI0, IOJIOCYATYIO, THEHCOBHIHYIO, TPAXUTOUAHYIO, (QIIFOUJAITBHYIO.

JluneitHas TEKCTypa MPOSBISETCS B IMHEHHONW OPHEHTUPOBKE B MPOCTPAHCTBE MPU3MATHICCKUX WM CTOJO-
YaTbIX MUHEPAJIOB.

TpaxuTonaHas TeKCTypa CBsi3aHA C CyONapauIeNIbHBIM PACOJIOXKEHHEM B ITOPOJE TAOMUTYATHIX WIN YILIO-
MIEHHO-TIPU3MATHYECKAX KPUCTAJUIOB ITOJIEBBIX IMATOB. JTa TEKCTypa 00pasyercs MpH KPUCTAJUIN3aldN pac-
I1J1aBa B IBHKCHHUU.

OdmounanpHas TEKCTypa BYJIKAHUTOB XapaKTEPU3yeTCsl MOTOKOOOPA3HBIM PACTIONIOKEHHEM 3epEeH, MUKPOIH-
TOB, KpUCTATUTOB. [1opoabl ¢ QONIATEHOCTEIO YaCTO XapaKTEePU3YIOTCS TOHUYANIINM TiepecianBaHueM pas-
HOOKpPAIICHHBIX IMOJIOC BYJIKAHUYCCKOI'0 CTCKIIA. MHKpOHOJ’IOC‘IaTOCTB BBITAHYTaA B HAlIPpaBJICHWUU ABWKXCHUA Jia-
BbI, O6TeKaCT BKpAIUICHHUKH, KaK IIpaBUJIO, CMsATa B MeJlbYanIme CKJIaaKH. (DJ'IIOI/II[aJ]BHOCTL BO3HHUKACT NIpHU
MPOJIBM>KEHHUHU BSI3KOU 3aCTHIBAIOILICH JIaBBI.

['HelicoBuHAS TEKCTYpa MOJHOKPUCTALNTHIECKIX MHTPY3UBHBIX MOPOJ C CyOmapaieTbHBIM PaCcTIOIOXKEHH-
€M MMPECUMYIICCTBCHHO Ma(bI/I‘IeCKI/IX MHHCPAJIOB HOABJISICTCA B IMPOLICCCC KPUCTAJUIU3ALUNU MarMbl 1100 BO3IICI\/'I-
CTBHEM OJAHOCTOPOHHETO JIaBJICHHS.

[Tomocuaras TekCTypa HaONIOIAETCS Y MOPOJ, CIOXKEHHBIX YePEAYIOUIMMHUCS CIOSMH Pa3HOTO COCTaBa HITH
pasHo#t cTpykTypbl. OOpazoBaHUe TAKOH TEKCTYPHI B HHTPY3UBHBIX TIOPOIaX MOKET OBITH CBSI3aHO C IPaBUTAIU-
oHHOH nuddepeHnmanyedt win ¢ HporeccaMu JIMKBaIMK (pa3aeieHre MarMbl Ha ()PaKI[UM B JKUKOM COCTOSI-
HUH), IPEANIECTBOBABITUMH KpHCTaLN3auy. [lonocdaras TekcTypa ByJTKaHUTOB MPEICTABICHA YepeOBaHUEM
MOJIOC PAa3IMYHON OKpacKd (OOBIYHO MAaJOMOIIHBIX — IEPBBIE CAHTHMETPHI, 4 Yalle MWILIUMETPHI), He3HAYH-
TEJBHO OTIMYAIOIIUXCS IPYT OT APYra 10 XUMHU3MY, CTPYKTYPe OCHOBHOM Macchl, COCTaBy CTEKOII.

[Ty3sIpucTas TekcTypa OOycIOBIeHa HAJMYMEM B MOPOJIe HE3ANOIHEHHBIX IMOJIOCTEH, KOTOphle paHee ObLTH
3aHATHI My3bIphKaMu Ta3a. OHU QUKCUPYIOT MPOIECC OTAEIEHUS OT MarMbl JIETYyYUX KOMIIOHEHTOB ITIPH €€ W3-
BepykeHnu. O0beM My3bIpeil B mopoje, ux (opMa v pa3Mepbl CBSI3aHbI C COCTABOM Marmbl (2 COOTBETCTBEHHO U
¢ronIHOM (asbl), a TAKKe 3aBUCAT OT MPUYPOUESHHOCTH MTOPOJIBI K TOM MM IPYyroi YacTh BYJIKAaHHYECKOTO Te-
J1a, THOT/Ia 3HAYMTEIHHO OTINYAOIIEHCS PEXKUMOM OXJIAXKIEHUS U OT/IEIICHUS JIETyYUX KOMIIOHEHTOB.

[Ipn ganpHEHIIIEM pa3BUTHH MOPOJ MY3BIPHKOBBIE MTOJIOCTH BBIMIOJHAIOTCS BTOPUYHBIMU MUHEpaJlaMHu U 00-
pasyercsi MUHIaIeKaMeHHasi TeKCTypa. MUHIAIMHBI MOTYT OBITH CIIO’KEHBI OJTHUM MHHEPAJIoM (Halmpumep, XJo-
puTOM, KapOoHATOM, KBapIeM) WA ABYMS-TPEMs, TOTJa OHU UMEIOT KOHIIEHTPUYECKU-30HAIBHOE CTPOCHUE —
CTEHKH ITyCTOT BBIITOJIHEHBI OJJHUM MHHEPAJIOM, a IIEHTPAILHBIC YaCTH — JAPYTHMH.

B 3aBucuMocTH OT cTENEHN OXJIAXKIACHUA MarM HaXOAWUTHCA U CTCIICHDb UX KPUCTAJJIN3allun:

1) nmnpum  KpUCTaUIM3allMd  PacIUlaBOB M MarM B YCIOBHSX  ONTHUMyMa  IOJYy4YaroT-
Csl TIOJTHOKPUCTAJUIMYECKUE CTPYKTYPHI,

2) B HaMXyJIIMX YCIOBUSX MOTYT TOJYYHUTHCS COBEPIIEHHO WM IMOYTH JINIICHHbIE KPHUCTA-

JIOB CTEKIIOBATBIE CTPYKTYPHI;

3) B IPOMEKYTOUHBIX YCIOBUSAX MOTYHAIOTCS CTPYKTYPbl HENOJIHOKPUCTAIUINIECKHUE.

C YCIIOBUAMU KPUCTAJUIM3alMU MarM CBA3aHa BCIWMYMHA 3€pHA B MNOJHOKPUCTAIIMYCCKHUX IOpOJax. Ecin
Marma OTBEpJEeBAeT MEUIEHHO, TO yCJIOBHS HanOosee OIaronpHusTHBI IS MONYyYeHUs WK Hanbosiee KPYIMHBIX
KpUCTAJIOB (HEOOJBIIOE KOJTMYECTBO HEHTPOB, JOCTATOYHO OBICTPBIA POCT), MJIM, BO BCAKOM Cllydyae, KpUCTal-
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noB Oomee wnM  MeHee paBHOMEpHBIX. [lomydaemble B pe3yiabTare  CTPYKTYpbl — Ha3bIBaIOT-
Cs1 paBHOMEPHO3EpHUCTBIMU. [IpH 3TOM IO BETMUMHE KPUCTAIIOB Pa3IMyaloT CTPYKTYpBI:

— THTAaHTOKPHUCTAUTNYECKIE TTPH BEJTMYMHE KPHUCTANJIA CBBIIIE 2 CM;

— KPYNHOKPHUCTAJUIMYECKUE MIPU pa3MeEPE KPUCTaIa BBIIIE 5 MM;

— CPEeIHEKPHUCTAUITMYCCKHE ¢ BETUINHON KprcTauia ot 1 10 5 MM;

— MEJIKO- U TOHKOKPUCTAIIMYECKUE — KPUCTAJIbI BUAHBI HEBOOPYKEHHBIM TJ1a30M;

— MUKPOKPHUCTANINYECKUE - KPUCTAJUIBI BUIHBI B JIYILY WIH I1OJ MUKPOCKOIIOM;

— CKPBITOKPUCTAITMYECKHE — B IMOPOAAX MOJ MUKPOCKOIIOM OOHApyXHBAETCS TOIBKO KPHCTAJUIAY-
HOCTb, a OTACJIbHBIE 3€pHA HEPAITNUHMBL.

[Ipu kprCTaNIU3aIH PACIIaBOB |, CIEI0BATENHHO, TPH 00pa30BaHUH TOPHON TIOPOJIBI CHAYaJIa BBIIEISISTCS
OJIMH MUHEepas, KOTOPBIA B JaNbHEHIIEM pacTeT, 3aTeM, MPU MPOAOIKAIOUIEMCS BBIACIEHUN 3TOr0 MUHEpaa,
HaYMHAET BBLACIATHCA CIEAYOIMMA U T.1. KpoMme Toro, npu HAIMYUU NOPAIKA KPUCTAIN3aUUN OTACIbHBIX MU-
HEpaJIOB, COBEPIIEHHO HEN30EXHO, UTO TIepBble MUHEPAIbI, KPUCTALTHU3YICH TIpH OoJiee BEICOKOHM TeMIepaType,
HaxonsTCs B Oosiee OIarompuATHBIX YCIOBHAX AJISL POCTa, YeM OoJiee MO3AHUE, BhIACTIomUecs B Ooliee BI3KOM
XKHUIIKOCTH, U T.A. HakoHel, MOXKET CIyYUThCS U TaK, YTO YaCTh MarMbl 3aTBEpACBAaET B OUCHb OJAronpHUATHBIX
JUTS KPUCTAJUTH3AIH YCIOBUSX Ha TIyOMHE, a He YCIeBIas 3aKpPUCTAINTU30BAThCS YACTh €& BMECTE C BBIJEINB-
HIMMUCS KPUCTAJUIaMU M3JIMBACTCS WK B O0Jiee BHICOKHE TOPU30HTHI HIIM Ha 3€MHYIO [IOBEPXHOCTh. JTH yCIIO-
BUS JJIS1 KPUCTAJUIM3alUN MeHee OJaronpusTHBI MM BecbMa HEeONMaronpusiTHBI KaK BCIEACTBUE OBICTPOTO IO-
HIKEHUS TEMIIEPATYPbl, TaK U BCJIECACTBUE BBIACICHHS FA30B U NapOB.

YkazaHHble 00CTOATENHCTBA, MOPO3Hb WM BMECTE, HEM30EKHO BJIEKYT 32 cO00H HEPaBHOMEPHOCTH 3€PEH
MHUHEPAJIOB OJHUX U TEX K€ WM Pa3HbIX BUJIOB B ropoje. [lonyyaercs Tak Ha3piBaeMasi ophupoBasi CTPyKTypa,
[IpU KOTOPOU MHUHEpasbl MOPOAbl BECbMa CHIBHO OTJIMYAKOTCS APYT OT APYTa MO BEIUYHHE.

Bo Bcsikoit mopdupoBoii CTPYKType pa3IudatoTcs ABa dJIeMeHTa: 0oJee KPYITHbIe KPUCTAIUTBI - HOPGUPHI HITH
BKpAIUICHHUKN W MEJKasi Macca, CTEKIOBaTast WM HENOIHOKPUCTAIIINYECKAs, CIyKallas Kak Obl IEMEHTOM JJIs
BKpAIUICHHUKOB - OCHOBHAs Macca.

Brigenstor, kpoMe HOpMaTBHOI TOPPUPOBOIA CTPYKTYPHI, eIle CTPYKTYpy nmopdupoBuanyto. [log nopdupo-
BUJIHOW NMOHUMAIOT TaKyl0 CTPYKTYPY, P KOTOPOH MOJHOKPHUCTAIIINYECKas OCHOBHAsI Macca UMEET JIETKO pa3-
JTUYUMOe 3epHHCTOe cTpoeHne . OHO MO pa3MepaM MOXET COOTBETCTBOBATh CpPEIHE3EpPHHUCTON mopoje, Kak,
HarmpuMep, B TOpUPOBUIHBIX TPaHUTAX.

CBS3b CTEMEHU KPUCTAIUNIMYHOCTU U BEIMYMHBI KPUCTAIUIOB C YCIOBUSIMU OTBEPJCBAHUS MAarMbl ONpEAes-
eTCsl CKOPOCTBIO Tpoliecca OCThIBaHUSA MarMbl. Marma 3aTBepzeBaeT B MOPOAY HE MPH ONpeeeHHON TeMIepa-
Type, a B HEKOTOPOM MHTEpBaJie TeMIIepaTyp.

Henomuokpucramnaeckyro mopomxy ©€3 YeTKO BBIPaXEHHBIX KPYMHBIX BKPAIUIEHHUKOB  YacTo
0T aUPOBOI.

CtpykTypa, B KOTOpPOH MHUHEpaJIBl MPOpacTaloT APYT JApyra, AaBas Oojiee WM MEHEe NMpaBWIHHBIC TPaHH
Ha3bIBAETCs MUCbMEHHAs WM NerMaTuToBas. Eciu jxe mpu 0IHOBPEMEHHOM BBIJCIICHUA MUHEPAIbl HE IIPpOpac-
TalT JPYT IpyTa, a CONMPHUKACAIOTCS, TO IONyYaeTcsl CTPYKTypa alUIMTOBas, B KOTOPOI BCe MHHEPAIBI Oojee
WM MEHee HIUOMOP(QHEI, OoJiee HITH MEHEee M30METPUYHBI. DTy CTPYKTYPY WHOT/Ia Ha3bIBAIOT CaXapOBUIHOM.

Krnactuueckne CTpyKTyphl IMEIOT Takue MOPOJIbI KaK MAPOKIACTHYECKUE ByJIKaHMYeckne Ty(el. B Hensme-
HEHHBIX WM MaJl0 U3MEHEHHBIX Ty(aX BCTPEUYAOTCS 9aCcTO OOJIOMKHU CTEKJIa, UMEIOIINE HEPEKO XapaKTEePHYIO
dbopMy IyKek, JIYHOK (B pa3pese), COBEPIICHHO HENPAaBWIbHBIX TOHKOIIOPUCTHIX YACTHI] (BYJIKAaHUUECKHMA I1e-
1), IPUAAIIUX [TOPO/Ie TI0]] MUKPOCKOIIOM CBOSOOpa3HbIN O0JIHK.

B TydoBBIX CTPYKTYpax HEPEIKO BCTPEUAIOTCS MPEKPACHO 00pa30BaHHBIC KPUCTAIUIBI, & TAK)KE BKPAILJICHHHU-
KM - KaIlIA 3aCThIBILICH JIaBbI, BRIOPOIIICHHOM CHUIION B3phIBA U3 )KEpJia BYJIKAHOB.

[To cTpykType u TEKCTYpe MOPOJbI ONPEACIAIOT HHTPY3UBHAs OHA Win 3(dy3uBHas. Bce UHTpy3uBHBIC T10-
POIBI UMEIOT TIOJTHOKPUCTAIUIMYECKYIO CTPYKTYPY, MACCHBHYIO HJIM ISTHHCTYIO TEKCTYpy, a 3(dy3uBHbIE —
MPEUMYIIECTBEHHO CTEKIJIOBATYIO, MOP(UPOBYIO, CKPHITOKPUCTALIMYECKYIO CTPYKTYPY M MAacCHBHYIO, IILIaKO-
BYIO, MUHJAJICKAMCHHYIO TCKCTYPhI.

JladoparopHas pa6ora 1.7.2.1.«M3yuyeHne u onucaHue OTJIMYNTETbHBIX MPH3HAKOB HHTPY3UBHBIX I0-
pon».
Ha ornasienue

Llgem. Y MHTpY3UBHBIX TIOPOJ LIBET caMblii pa3HOOOpa3Hblid. Ecin HeKoTopble MUHEpalbl B IOpojAe 00pa3y-
0T HM30JIMPOBAHHBIE CKOIUICHHSA, TO OKpacka OyaeT MATHHCTOH, mosocdatoil u ap. Ilopomel, okpamieHHbIE B
CBETJIbIE TOHA, Ha3bIBAIOTCA JIeWKOKpaToBbIMHE (puc. 1.83, a), a TemHbIe — MenaHokpaToBeIMU (puc. 1.83, 6). Uem
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OoJlblle B nopoac TCMHOLBECTHBIX MUHEPAJIOB, TCM OobliIe OBCTOBOC YHCJIIO (O6’beMHa}I J0JI, % TEMHOIBCTHBIX
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Puc. 1.83. JleiikokparoBast (a), MemaHOKpaToBas (6)

Texcmypa. 1511 MHTPY3UBHBIX OPOJ HanOoee XapaKTEPHBIMU SBISIIOTCSL MaccuBHas (puc. 1.84, a, 6), mono-
cuaras, naTaucTas (puc. 1.85) u ap. Xopomo pa3nuuuMble IPH MaKPOCKOMTHYECKOM HCCIIEIOBAHHH.

a) 6)

Puc. 1.84. TTonHoKpUCTANIIMUYECKAs CTPYKTYpa, MAacCHUBHAsI TEKCTYpa:
G-TPaHUT; 6— TMOPHUT

Puc. 1.85. IIaTHuCcTas TEKCTYpa— CBETJIbIE M TEMHbBIE MUHEPAJIBI B IIOPOJIE
CTPYIIMPOBAHBI OTAEIbHBIMU MATHAMHU. ['ab0po

Cmpyxkmypa. Y MHTPY3UBHBIX TIOpOJT 6€3 MUKPOCKOIIA XOPOIIO Pa3IMYaIOTCs CISAYIONINE CTPYKTYpHI: ada-
HUTOBas (OT/IENBHEIEC 3epHA MTOPObl HEPA3TUYHUMBI ); MEJIKO3EpHUCTAs (KPUCTAIUTBI BUIHBI HEBOOPYKEHHBIM TJIa-
30M); cpennésepuucras (ot 1 10 5 Mm); KpynHo3epHUcTas (0T 5 MM), ruranto3epuuctas (6osnee 2 cm). CTpyk-
TypBl MOTYT OBITh PaBHOMEPHO-3EPHUCTHIMUA M HEPAaBHOMEPHO-3EPHHUCTHIMU, KOTJd OJJHH 3€pHA MO pazMepam
PE3KO OTIIMYArOTCA OT Apyrux. K mocieaHuM oTHOCUTCS U TOp(HUpoBHIHAS CTPYKTYpa, 00pa30BaHHAs KPYITHBI-
MU KPUCTATMUYECKIMHU 36pHAMU B MEITKO3EPHUCTOM KPUCTAJUIMYEeCKOM arperare. ['padudeckas cTpyKkTypa Hiu
MErMaTUTOBAs MPEJICTABISAET COO0I 3aKOHOMEPHOE MPOpacTaHHe KAMEBOTo IOJIEBOTO MImaTta KBapiem. Takas
CTPYKTypa XapaKTepHa JiIsl erMaTuTa — KPYIMHOKPUCTALUTUNIECKOTO KAJIMEBOTO TIOJICBOTO IITaTa € 3aKOHOMEP-
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HO OpPWEHTHPOBAHHBIMH KIWHOBHIHBIMUA BPOCTKaMM KBaplla, HAIOMHHAIONUMY JPEBHUE MHChMEHa (pUC.
1.86).BpocTku KBapiia B MOJEBOM IIIaTe OOBIYHO KIMHOBH/IHBIE.

Puc. 1.86. I'padmueckas unm nermaTuToBast CTpykrypa. [lermatut

Munepanvuwiii cocmag.C 10CTaTOUHOI CTENEHBIO TOUYHOCTU OOBEMHBIE COOTHOILIEHUS] MUHEPAIOB MOXKHO
OTIpeNIeNUTh Ha TJa3. AKIECCOPHBIMA MHHEpaTaMHi 4acTo ObIBAIOT LIMPKOH, MarHETUT, amaTUT. Bropudxsie Mu-
HEpAIbl — XJIOPHT, CEPIIEHTHH U JIp.

KonnvecTBeHHBIE COOTHOIIEHHS IIaBHBIX MHUHEPajoB. OHM BBIPAXAIOTCSA B MPOLEHTAX M0 OTHOLICHHUIO KO
BCEMY 00beMY MOPO/IbI.

IIBeTHOE uMcCHO. BBIpaxkaeTcs B MpOLEHTaX.

Onucanue IIaBHBIX MUHEPATIOB. DTO ONKCAHKE BKIIOYAET MPEeobIajaroIye pa3Mepsl KPUCTAUINYECKUX 3e-
peH, ux GopMy U T€ AUATHOCTUYECKUE MIPU3HAKH, TI0 KOTOPHIM MOKHO 0€30IIMO0YHO HAa3BaTh MUHEPAIL.

JlabopaTopHasi padora 1.7.2.2.«3yyeHue u onucagie OTINUUTEIbHBIX MPU3HAKOB I(PPYy3UBHBIX OPOI».
Ha ornasnenue

Lsem. OnchIBaeTCs TaK JKe, KaK U MPH U3yIeHHH HHTPY3UBHBIX TIOPO/I.

Tekcrypa. Haunbonee pacnpocTpaHeHHbIC TEKCTYpPbI 3¢ Py3UBHBIX
HOPOJI: MacCHUBHasI, noyocyarasi, CIIONCTAA, ISITHUCTAS, y3bIpHCTAast
WIM MUHJalleKaMeHHas. Eciu mycToThl, HaroMUHaromue mo popMe 3epHa MUHJAJS, 3aIl0JTHEHBI ONajoM, XaJ-
LIEIOHOM, KapOOHaTaMH, TO TEKCTypa Ha3bIBaeTCs MHUHAaIekaMeHHo#t (puc. 1.87).

Puc. 1.87. MunnanekameHnasi Tekctypa. MuHanekaMeHHble 0a3aibThl
B oTnmune oT MUHIANIEKaMEHHOW Iy3BIPUCTasl TEKCTYpa XapaKTepU3yeTCsl HaJMYHEeM IyCTOT Pa3In4yHON
dbopwmsr (prc. 1.88).
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Puc. 1.88. ITy3sipucras TekcTypa. bazanbt

Ecnu yanuaenHsle 1o popMe MUHEpabl OPUEHTHPOBAHbI TaK, OyATO OHM HaXOIATCS KaKk Obl B OKaMEHEBIINX
MOTOKAaX M CTPYHKaX >KUIKOW JIaBbl MJIM MarMbl, TO TEKCTypa Ha3bIBaeTCsl (PIIOUAANBHON, a Oyaydu MposBICH-
HOH B IIETOYHBIX JIaBaX — TPAXUTOBOM.

Crnenyer ObITh BHUMATEIBHBIM, YTOOBI HE MPUHATH 33 (IIOMAATBHOCTD TOHKYIO CJIOMCTOCTh OCaJOYHbIX I10-
POI WM THEHCOBHIHOCTH — METaMOP(PHUUECKHUX:(IIONAAIBHOCT OTIUYACTCS KpalHel HEBBIAEPKAHHOCTHIO,
oTaenpHbIe "cI0u" 3/1eCh Ha HEOONBLIOM PACCTOSHUU MEHSIOTCS MO TOJNIIMHE, - IPEPhIBAIOTCS, U3rH0atoTCs B
pa3nuYHbIC CKIAIKH.

Cmpyxmypa. Hanbonee THIMTUYHBIMU SBISIOTCS MOPGHUPOBAsT CTPYKTYPa, XapakTePU3YIOMIascs HAIUYHEM B
OUCHb MEJIKO3EPHUCTON WIIM CKPBITOKPUCTALUTMYECKOW OCHOBHOW Macce OTIENBHBIX, KPYIMHBIX KPUCTAIIOB —
BKparieHHUKOB (puc. 1.89), u aduposas, cBoiicTBeHHass NOPGHUPOBHIM MOPOJAM, B KOTOPBIX HET BKpaIJICHHU-
KOB.

Puc. 1.89. ITopduporas ctpykrypa (mopdup)

Munepanvuviii cocmae 8KkpanientuKoa (eCi OHU €CTh B TIOPOJIE).

Xapakmep pacnpedenenust u KonuuecTBeHHbIE (00beMHBIE) COOTHOLICHHs (B%) BKPAIUICHHUKOB IPYT C APY-
TOM U C OCHOBHOM MacCCOH.

Onucanue 6kpanienHuxos. B onrucanuy JOKHBI OBITh OTPaXKEHBI pa3Mepbl BKPAINICHHUKOB, OpMa 3epeH 1
JUAarHOCTHYECKHE MPU3HAKW MHUHEPAJIOB. 3€JIeHble OTTEHKHM OCHOBHOW MacChl MOTYT yKa3blBaThb Ha MHTEHCHB-
HbIE BTOPUYHBIE M3MEHEHUs (MaJeOTHIIHbIE pa3sHOBUAHOCTH). Hannune ctekiia B OCHOBHOW Macce, Hao0OpoT,
CBWJICTENILCTBYET O KAHHOTHUITHOM OOJHMKe MOpoAabl. Eciy Henb3s yBepeHHO OTHECTH MOPOAY K KaHHOTHITHOW
WM TIAJICOTHUITHOM, TO €€ CIIelyeT ONpeAesITh Kak KaHHOTHITHYIO.

JlaGopaTopuasi padora 1.7.2.3.«Pa3nejieHne MarMaTu4eCKuX rOPHbIX MOPO HA TPYNIBI MO COAEPEPIKA-
HHUIO OKCHIA KPEMHHUS».
Ha ornasnenue

MarmMarudecKux opoJa HaCUMUTBIBACTCSA bouee 1000, HO JIMIIb HCMHOTHEC U3 HUX PAaCHpPOCTPAHCHBI B 3€M-

HOM KOpE JI0CTaTOYHO MIUPOKO. [IJist HHTPY3UBHBIX MOPOJI XapaKTEPHbI pa3IudHbie GOPMBI OTHOKPUCTAIIHYE-
CKHUX CTPYKTYP, 3 (Hy3UBHBIC, KaK MPaBUIIO, 00JIAIAI0T HEMOTHOKPUCTAIUTMYECKUMH CTPYKTypamu (tabm. 1.9).
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3a ocHOBY OONBIIMHCTBa KIacCU(PHKALWN TPUHATO coaepkaHue okcuna kpemHus (Si02), xoropoe u
CITYKHT KpUTEPUEM sl IOApa3IesieHus mopo Ha rpyms (tadi. 1.10).

[Tpy MaKpOCKONIMYECKOH MUAarHOCTHKE MarMaTHYecKHX IOpOJ II0CTE ONPEeNICHUS] UX CTPYKTYPHBIX U
TEKCTYPHBIX XapaKTEPUCTUK H3ydaeTCsi MUHEPAIOTHYECKHI COCTaB, KOTOPBIH MO3BOJISIET OIIEHUTh CO/lEpIKaHHe
B TIOPOZIE OKCHJAa KPEMHHUSI.

OcHOBHBIE U YIBTPAOCHOBHBIE MTOPONBI OOBIYHO He conepxaT kBapua(SiO2). L[BeTHOE YMCIIO OCHOBHBIX
MOPOJT TOCTATOYHO BEIHMKO, MM CBOHCTBEHHA OKpackKa ¢ Mpeo0JialaHeM TeMHO-CEphIX TOHOB (J1abpamop — 1mo-
JIEBOH IINAT OCHOBHBIX MOPOJ — UMEET TEMHO-CEPBIN IIBET, a YABTPAOCHOBHBIE MOPOJIBI OOBIYHO OKpPAIICHHI B
1BeTa, OJM3KUE K YEPHBIM WUIIM TEMHO-3EJICHBIM).

VY cpenHux mopox mpeodiamaer cepast OKpacka, KBaplia Majio MM HeT coBceM. CpemHue mopobl pacto-
3HAIOTCS M0 OONBIIOMY KOJHMUYECTBY KAJMEBOTO ITOJIEBOTO IITATA.

Tabnuma 1.9
CTpyKTypbl MarMaTHYeCKUX TOPHBIX TIOPOJT
CrpykTypa [Topoas!
Iomio- | Pasromepro | KpymHO- oosnee | UHTpy3HUBHBIE
ooy | | HHCTL | sepHmcTas 5 MM TIOPOIBI
Cpenne- 5-3 mMm | (r1yOuHHEIE,
3epHHUCTas abuccabHBIe)
Menko-3epaucTtas | 3—1 Mm
AdanurtoBas MeHee
(ckpoerTokpuctamn | 1 Mm
nyeckas)
Hepasromep [TopduposuHas I'unaGuccanb
HO 3epHUCTAs
ITermatutoBas HbIE
(monyrmyOouH
HEIC)
Henomrokpucraminyeckas Dddy3uBHBIE,
TJIaBHBIM
o0pa3zom
NaJICOTUITHBIE
CrexiioBaTas D¢ dy3uBHBIE

Kucisie ImopoAbl CBETJIIOLBETHERIC, C OOJIBIINM KOJUYECTBOM KBapua. Ilo MEPEC YBCIUMYCHUA KHUCIIOTHOCTH 11O~
poxa coacprKaHusa OKHUCIIOB KEJI€3a U MarHusl 3aKOHOMEPHO Y6LIBaIOT.

yJ'ILTpaOCHOBHLIe IOopOoAbl CIIOKCHBI TOJIBKO OJIMBUHAMU U ITUPOKCCHAMHA; B OCHOBHBIX K HUM IIPUCOCIUHACT-
Csl KaJIbIIMEBBIN IIJIATHMOKIIA3. K Cp€aAHUM HOopoaaM OTHOCATCA I'IaBHBIM O6p330M IMOJICBOUIIIATOBBIC MOPOALI C
HEOOIBIION MNPUMECBIO KCJIC30MAlrHC3UAJIbHBIX MUHCPAJIOB. B xucabpix nopoaax yMCEHbIIACTCA COACPIKAHUC
MAarae3najibHO-KCJIC3UCThIX U KAJbIUCBLIX CUJIMKATOB U MOABJIAIKOTCS HICJIIOYHBIC ITOJICBBIC IMATBHI U KBAPII. B
YIBTPAKHUCIBIX TOPOAAX A0JIA KBaplia 3HAYUTCIIHLHO BO3PacCTacT.

Tabmuma 1.10

I'pynnel MarMaTu4ecKux rOPHBIX MOPOJ

['pynmna nopon Copnepxanue SiO; Hazsanune nopoj

Y IBTpaOCHOBHBIE SiO, <40 % JlyHUT, IepUIOTHT,
MTUPOKCEHUT

OCHOBHEIE SiO, 40-52 % I'ab66po, mabpagopwr,
0a3aneT, quabas

Cpennue SiO, 52-67 % CHeHuT, TMOpHT, Tpa-

XHT, aHJIC3HT, MOJIEBO-
HIMAaToBbIH Iopdup,
noppuput

Kucnsie SiO, 67-75% I'panut, numapur,
KBapIIEeBbIH oppup

111



112

| YabTpakucibie | Si0, >75% | Tlermatut |

Kucnvie nopooei.

Kucnble nHTpy3uBHBIE MApobl HOPMATIBHOTO pajia MpeAcTaBiIeHb! TpaHuTaMu. K aToMy ocHOBHOMY Ha3Ba-
HUIO OOBIYHO J00aBJISIETCS ONpeneNieHre, KOTOpoe JAIOT MO MpeoliajaronieMy TEMHOIBETHOMY MUHEpaly —
OMOTUTOBBIE, POTOBOOOMAHKOBBIC, M [Jp. TpPaHWUTHL. Pa3HOBUAHOCTHIO OWOTHUTOBBIX MM OWOTUT -
POroBOOOMAHKOBBIX I'DAHUTOB SIBJIIIOTCS PallaKUBH, B KOTOPBIX KaJHEBO-HATPUEBBIN IOJIEBOM mmar oOpasyer
KpYIIHBIE OKPYTIIble (PeHOKPHUCTAIITBI (OBOUIBI), OKPYKEHHBIE 000JIOUKON 3€JI€HOTO OJUroKiIa3a. PasHoBUAHOCTH
MUPOKCEHOBBIX TPAHUTOB MPEACTABISIIOT cOO0M YapHOKUTHI -THIEPCTEH-OMOTUTOBBIE TpaHuThl. C rpaHUTaMH
TECHO CBSI3aHbl I'PAHOAMOPUTHI, COAEPIKAIIME IO CPABHEHHUIO C I'PAaHUTAMM MEHBIIE KBapla M 3HAYUTEIBHO
MEHbIIE KaJMEBOro I0JEBOTO LINaTa. I'paHUThl U TPaHOAMOPUTHI, & MHOTAA U AUOPHUTHl OOBEIUHSIOT B TPYIILY
T'PaHUTOHIOB.

K s¢d¢dy3uBHEIM TOpoAaM KHCIOTO COCTaBa OTHOCSITCS JIMMAPHUTHI M MX MaJCOTHITHBIC PA3HOBUAHOCTH —
kBapuesble nopdupsl. CTpyKTypa 3THUX MOpPOX, KakK IpaBWiIo, NOppHUpoBas, BKPAIUICHHUKU INPEACTABICHBI
KBapleM (IMPUCYTCTBYET IMOCTOSIHHO), KalMEBBIM IOJIEBBIM LIMATOM M KHCJIBIM IUIATHOKIAa30M. B 0CHOBHOM
MacCe HepeaKo OTMevaeTcsl CTeKI0. BusyanbHoe onpeneneHue CTeNeHH BTOPUYHBIX U3MEHEHUH KUCTBIX 3 Py-
3MBOB 3aTPyIHEHO, II03TOMY B IIEPBOM IPUOIMIKEHUH MOXHO (YUUTBIBAs PEIKOCTh JIMIIAPUTOB) BCE KHCIbIC
W3JIMBIIMECS MOPOJbl OTHOCUTH K KBapLeBbIM nopdupam. CTekiaa KUCIOro COCTaBa — OOCHIMAHBI TOXOXKHU Ha
OOBIYHOE CTEKJIO, OKPAILICHHOE B pa3IMYHbIC, YaCTO O4YEHb TeMHBIE (10 YepHOro) nBera. K crexiam oTHOCATCS
TaK)Ke TEeXIITEeHH, IMEIOIUI KUPHBIN CMOJITHOM OJecK, U TieM3a — JIeTKasi, O4Y€Hb IIOPUCTas MOpOo/Ia.

Cpedrue nopooewi.

CpenHre WHTPY3UBHBIE MOPOABI HOPMAIBHOTO pPsiia — AMOPUTHI B "unucToM" BUJE BcTpedaroTcs peako. OT
TPaHUTOB OTJIMYAIOTCS OTCYTCTBHEM MM HI3KHM (<5 %) coneprkaHreM KaJMeBOTo MOJIEBOIO IITaTa U OOJIbIINM
(o 20) userHbIM unciaoM. KBapuessie quopuThl, cogepxkamue 0onee 5 % KBapua, IpeACTaBJIsAIOT co00l mopo-
11, IEPEXOHBIE OT JUOPUTOB K rpaHoanoputaM. Cpennue 3¢ ¢y3uBHBIC TOPOIEI HOPMAIBLHOTO Psilia - aHIE3H-
THI M aH/IE3UTOBBIC MOPHUPUTHI — UMEIOT TOPHUPOBYIO CTPYKTYPY, BKpAIUICHHUKH B BHJIE 3€peH IUIaruokiasza u
TEMHOL[BETHBIX MHUHEPAJIOB; KOCBEHHBIM MPHU3HAKOM JJIsI OTHECEHUH MOPOABI K aHAE3UTOBBIM MOPHUPUTAM MO-
KeT CIYKUTh 3€JCHBI OTTEHOK OCHOBHOM Macchl. CpeiHHe MHTPY3UBHbIE TIOPOABI IEJIOYHOTO Paja - CHEHHUTEI
- coiep>KaT 0OJIBIIOE KOJIMYECTBO KAJIMEBOTO MOJICBOTO IIMATA U, B OTIMYME OT TPAHUTOB, MPAKTUUECKH JIHIIE-
Hbl kBapa. Cpennue 3¢ dy3uBHbIE TOPOABI MIEIOYHOTO Paja ~TPaXUThl K OPTOPHUPHl UMEIOT MOPHUPOBYIO HITH
adHUpPOBYIO CTPYKTYPY M HOUTH LIETUKOM COCTOSIT U3 KAJIMEBOIO IOJIEBOTO LINATa.

L]enounvie nopooul.

[enounble UHTPY3UBHBIE MOPOABI - HE(ETMHOBEIE CUEHHUTHI - BHEIIHE TIOX0XKM HAa CPEIHUE, HO COACpIKAT
HedenuH. Hedennn MOXXHO JIerko ciyTaTh ¢ KBapLeM, OITOMY ClIeLyeT IOMHHTh, YTO KBapl U HedEeInH B I1Oo-
poJax HUKOTJa He BCTPEYarOTCsl BMECTE.

OcHosHovle nopoobi.

K ocHOBHBIM MHTPY3UBHBIM HOPOAAM OTHOCHUTCS rab0OpO — TEMHOOKPAIIEHHbIE KPYITHOKPUCTAJUIMYECKHUE T10-
POIBI, B COCTaB KOTOPHIX BXOAWT INIArMOKIa3. Pa3HOBUIHOCTHIO OCHOBHBIX MHTPY3UBHBIX MOPOJ ABJSIETCS J1a0-
palopuUT, COCTOSIINN M3 TEMHO-CEPBIX KPHCTAILUIOB JIabpanopa, KOTOphIe MPH ONpeesICHHBIX TIOBOPOTaX K CBETY
HAYWHAIOT UPU3UPOBATH — CBETHTHCS CHHHUM I[BETOM.

D¢ ¢y3uBHBIE TOPOAEI OCHOBHOI'O COCTaBa PACHpPOCTPAHEHBI B 3eMHOW KOpe O4eHb MHpoKo. basanbTel — mo-
POJIBI C YETKO BBIPAKEHHOM MOPPHUPOBOI CTPYKTYpOii, OoJiee TEMHBIC, YeEM aHJIC3UTHI; BKPAIUICHHUKH 0a3alib-
TOB Ha MOYTH YepPHOM (POHE OCHOBHOW Macchl BBIACTSIOTCS OY€Hb PE3K0, OyAyUu MpeACTaBIeHbI IarHOKIa30M
U TEMHOLIBETHBIMH MUHEpaiiaMH. [laneoTunHelie pa3HOBUAHOCTH 0a3aJIbTOB, TAKXKE KaK U aHJIE3UTOB, OTJINYAIOT-
Ccsl 3eJICHBIM OTTEHKOM. EciM B Takux mapojax €cTb BKPAIUIEHHHKH, TO 3TO OyAyT 0a3ajbTOBbIC HOP(QHUPHUTHL;
aHAJIOTUYHBIE TOpOJbl 0€3 BKPAINIEHHUKOB C OY€Hb MENKO3EPHHUCTHIM, CKPHITOKPHCTAUIMYECKUM CTPOCHUEM
UMEHYIOTCS Inada3aMu.

VaivmpaocrogHvie nopoowl (cunepbazumst).

3TH MOPOJIBI IPAKTHUYECKH HE COJIEPIKAT MOJIEBBIX IITIATOB U COCTOST MTOYTH HAIIEJIO M3 MUPOKCEHOB, OJINBUHA
W MarHeTuta. [IpejicTaBUTeNn STHX MOPOJ] CIEAYIOIINE: JYHHTBI - MACCUBHBIE TEMHO-3€JIEHBIE MTOPOJIBI, COCTO-
SIIME U3 OJINBUHA; IEPUIOTHUTEI - 00JIee TEMHBIE TOPOBI, TJe HAPSILy C OJIMBUHOM BCTPEUYAIOTCS MUPOKCEH; M-
POKCEHUTHI - TEMHO-CEpBIC, TIOYTH YE€PHbIEC, MEJIKO3EPHUCTBIE TSDKENbIE MOPOABI, COCTOSIINE ITIaBHBIM 00pa3oM
13 MAPOKCEHA. Pa3HOBUIHOCTHIO TIEPUIOTUTOB 10 COCTABY SABJISIOTCS KUMOEPIUTHI (B TPyOKax B3pHIBA).

1.7.2.4. JIaGopaTopHasi paboTa. «MaKpoCKONNYeCKoe onpeaeieHue MarMaTH4eCKUX Nopoa».
Ha ornasnenue
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Tpanumul u cuenumol pa3IUUaOTCs] MAKPOCKOIIMYECKH TOJIBKO IO OTCYTCTBHUIO KBaplia BO BTOPHIX (B TpaHU-
Tax KBapla J0JDKHO ObITh He MeHee 20 %), mpencTaBIsaoT co00il TOpoabl CBETIOOKPAIIeHHBIE KPACHOTO, PO30-
BOT0, OYpOBaTOTO, JKEJITOr0, CBETIIO-CEPOT0, HHOTA CEPOBATO-0EIIOr0, MOYTH HUKOT/IA 3eJICHOBATO-0eIIoro IBe-
Ta, ¢ HeOompmmM (He Goee 10 %) KOMMYECTBOM TEMHOIIBETHBIX, Ma()UIECKIX, MHHEPAIIOB, OYepTaHMU KOTO-
PBIX JIETKO YIABINBAIOTCS HEBOOPYKEHHBIM JIaKe JIYIIOH II1a30M.

I'panoouopumul OT TPAHUTOB OTIMIUTH MaKPOCKOIMYECKH TIOYTH HEBO3MOXKHO, IO3TOMY HX B TOJIEBBIX HC-
CIIEIOBAHMUAX YaCTO M HE Pa3eNdioT, Ha3blBas TpaHUTOMAaMA. HeobxommmMo MMeTh B BUAY, YTO B TPaHHUTAX
TEMHBIX MHHEpaJoB He Oonee 5-10 %, HO JydIIe TOPOAbI CBETIOOKPALIEHHBIE C 3€JIEHOBATO-0eIbIMH (MCKITIO-
YHUTENBHO) MOJICBBIMH IIMIATAMU W KBAapIeM Ha3bIBaTh KBAPLEBHIMHU AUOPUTAMH, a T€, B KOTOPBIX HapsIy C 3THU-
MU IBYMSI MHHEpaJlaMU BCTPEUYAIOTCS KOE-TZIe M PO30BaThIe, JKENTOBAThIE M KPACHOBATHIE TOJIEBBIE IITIATHI, OT-
HOCHUTH K TPaHOAMOPUTAM, €CJIH B 3TUX NOPOAAX OKpalIeHHBIX MUHEPaJIOB oKoo win 6omnee 10 %.

Jluopumwi cogepxat o0br4HO He MeHee 15-20 % okpalleHHBIX MHUHEPAJIOB, B YHCIIE KOTOPBIX HAXOASTCS 3€-
JIEHOBATO-YePHBIE MPU3MOUYKH POTOBONH OOMaHKHM M YacTO TaKXe TEeMHOOypbIe ONEecCTsIIne JIMCTOYKA OMOTHTA.
O0bmras okpacka IMopo/ bl MeCcTpast HITH TEMHAsT; TTOYTH BCET/a IMOJIEBBIE ATkl CBETIIbIE, 3eJIeHOBaThIe. B mpoTH-
BOIIOJIOKHOCTh TPAHOJHOPUTAM, THOPUTHI KBapIla He coaepkar (He Oomee 5 %).

T'abbpo - Taxxe OOBIYHO TEMHBIE TOPOABI, B KOTOPHIX HMEIOTCS CBETJIOOYpBIE MPU3MBI M 3€PHA TUPOKCEHOB C
METAJJIOBHIHBIM OJleckoM. B To BpeMs Kak THOPHUTHI, cosiepikariue 6ompiiel yacteio 15-20 % madudecknx Mu-
HEpayoB, M0 MPEUMYIIECTBY HecTphle, Tab0po, conepxaniie 00bI9HO 0K0JI0 50 % TeMHOIBETHBIX KOMIIOHEHTOB,
SIBJISTFOTCS TIOPOJaMU TEMHBIMHU, OYPOBATO- MJIM 3€JICHOBATO-TEMHOCEPHIMU WM YepHbIMU. B radb0po oueHb pe/i-
KO TPUCYTCTBYET JIETKO PaCIO3HABa€MbI OMOTHT, W TIOATOMY OJTHO TOJIBKO MPUCYTCTBUE €r0 B TEMHOH MOpOJIe
3acTaBJIseT OTHOCUTH €€ K AuopuTam. lImarnoxnassl 4acto OBIBaIOT TEMHBIMH, HO MPOCBEYUBAIOT B KPasX.

Heghenunoguie cuenumsi 0TINYAIOTCS OT CHEHUTOB M IPYTUX MOPOJ HamnuueM Hedenuna. becnoneBommnaro-
BEI€ HHTPY3UBHBIE ITOPOJIBI OTIIMYAOTCS OTCYTCTBHEM IMOJIEBBIX IIITTATOB.

3eneHo-4epHBIC U OyphIe C METAITMIECKAM OJIECKOM, 00Jiee CBETIbIE, TTOPOIBI OTHOCATCS K MMPOKCEHUTAM, a
TUIMUYHBIC AOYHUTBI OTJIWYAKOTCA OJIMBKOBO-3CJICHBIM, 10 YE€PHOI'O, IBETOM U C BI)IBCTpeJ'IOI\/'I IMOBEPXHOCTU 6I>I-
BaIOT HOKPBITHI )KEITO-0YpOi TOHKOW KOPKOU BBHIBETpHBaHUS. Bce MHTpY3MBHBIE TOPOBI JOIKHEI OBITH MOJTHO-
KPUCTAIUTMYECKUMHU, YaCTO CpeHE- U KPYIMTHO3EPHUCTHIMHU.

Onpenenenune 3G }y3uBHBIX TOPOJ 00JIee CIIOKHOE W HEBO3MOXKHO 0€3 M3Yy4eHUs ILIU(OB MOPOJ O] MHUK-
pockonioMm. [lopdupoBbie BKparjIeHHUKH 3/1€Ch YacTO OBIBAIOT TaK MBI, YTO OHU OCTAFOTCS MaKPOCKOMHUYECKH
HEPACIO3HAHHBIMU, TaK YTO YaCTO OBIBAET HEM3BECTHO, JAIIUT, PUOJIUT WM TPAXUT HAXOTUTCS Tepel] UCCIIEH0-
BareneM. [Ipu 3ToM MOpPOABI KMCITbIE Yallle BCero CBETIIOOKPAIIICHEI B O€IbIe, )KENTOBATHIE H KENTHIE, PO3OBIEC H
KpacHble IIBETa, B TO BpeMs Kak JUIs OCTaJbHBIX XapaKTepHBI cepble, TEMHOCEpHIE, IOKOJaIHbIE, 3eICHbIE U
YepHBIe IBeTa. B 4acTHOCTH, PHONHUTHI OTIAMYAIOTCS OT TPAXUTOB TOJIBKO HATMYUEM (B PHOIHUTAX) BKPATUICHHH-
KOB KBapIia, BEITIISISNINX HATIOJOOME CTEKIISIICK Ha ()OHE OCHOBHOUM MacCHhl.

Anoezumul u 6azanbmul - TOPOJIBI CEPhIE, TEMHOCEPBIE WM YepHBIE, IIEPOXOBAThHIE HA OILIYIb, MPHUYEM B Oa-
3aJIbTaX MOTYT 6BITB 3aMC€THBI B JIylly OJIMUBUHOBBIC BKPAIVICHHUKH, MHA4YC OTU JABC IMOPOJbLI B II0JIC OTINYUTH
TPYJAHO. AHJIE3UTHI ¢ TEMHO3EJIEHONW WM IIOKOJIaIHO-0YpOi OCHOBHOW MacCoil MMEIOT 3eJIeHOBaTO-0Oelble HITh
pexe Oembie (M3penka W OypoBaThie) MOJICBOIIATOBBIE BKPAILNICHHUKH HApsAy C TEMHOIBETHBIMH; 0a3aibThl
(mmaba3zpl) - MEIKO- WHOTZIA CPEAHE3EPHUCTBIE TOPO/BI, B KOTOPHIX HA TEMHOM 3elieHOBaTOM (oHe, Ooblien
4acThIO HE PACWICHSEMOM TJIa30M, BHIHBI Oelble MM Yallle 3eJIeHOBATO-0elble Y/IITMHEHHBIC TPSIMOYTOJIbHUYKH,
OpyCOYKH IJIarHOKJIa30B.

Dononumul - MOPOJIBL € CEPON HITH cepoil ¢ OypoBaThIM OTTEHKaM OCHOBHOW Maccoi, B KOTOPOH MOXHO 3a-
MCTUTD B JIYITY OKPYTJIBIC WJIM TOJICTOIIPAMOYTOJIBHBIC pa3pe3bl COOTBETCTBEHHO M30METPUYHBIX HeﬁHHTOB 701051
TOJICTOTA0JIUTYATEIX HEPEITMHOB.

Tuxpumul u aseumumul YepHbIE UK 3€JI€HOBATO-YEPHBIE TOPOABI C OOJIBIINM YAECTHHBIM BECOM.

B GonpmivHCTBE citydaeB sMnmpHueckoe npasuio "UYem cBetiiee, TeM kuciee" aist 3G Gy3UBHBIX OO/ SIB-
JIIETCS TIIABHBIM CITIOCOOOM TIPEBAPUTEIHHON JUArHOCTUKA. UTO KacaeTcs KWIBHBIX ITOPOJI, TO CPEAHN HHUX JIeT-
KO OTIPEAEIISIOTCS MErMaTUThI, UMEIOIIHNE KPYITHOE 3€PHO U OPOCAIOIIYIOCS B TJla3a MUCHhbMEHHYIO WIIH ITerMaTH-
TOBYIO CTpyKTypy. C mermMarutamu 4acTo OBIBalOT CBS3aHBI NIOJIE3HBIE UCKOMIAEMBIE (JIparolieHHble KaMHH, CITIO-
1, PEAKO3eMeJIbHbIE MUHEPAIIBI U TIp.), U TIO3TOMY HEO0OXOIMMO CIEIUTh 32 COCTaBOM 3THX 1opod. OcoOeHHO
pacnpocTpaHeHbl TPAaHUTHBIE IETMATUTHI, COCTOSAIINE M3 KBaplla W KAJIHWEBOIO IOJIEBOTO IIMATa, HAXOASLIINXCS
BO B3aMMHOM IIpOpPaCTaHUH. BOO6HI€ K€ MerMaTuTaM 4aCTO HA3bIBAIOT KPYIIHO- U TUTAHTO3CPHUCTHIC ITOPOJbI,
06pa3y}01uple O6BIKHOB€HHO HCIIPAaBUJIBHBIC IIATHA CPEAN CBOUX HMHTPY3UMBHBIX aHAJIOTOB WJIM MEPECEKAIOIIUC
MOCJIeTHUE B BHJIE JKUII, YACTO HENPABUWIBHBIX, HATPUMED, CHEHUT-TIETMAaTUT, Tab0po-IIerMaTuT U T.A.

Tak >xe cBsI3aHBI CO CBOMMH aHAJIOTaMHU U AIlJINTBI, MEJIKO3EPHUCTBIC CaXapOBUIHBIC 110 CTPYKTYPE IMOPOJbI,
JIMIOCHHBIC WJIM MOYTH JIMIICHHBIC BKPAIUICHHUKOB. Ot cBOMX HWHTPY3UBHBIX aHAJIOI'OB, IMEPECCKACMBIX NMU B
BUJE KU, alUIUTHl OTIIMYAIOTCS,, KPOME MEJIKOM CTPYKTYPBI, TOPa3[0 MEHBIIMM COAEP)KaHHEM TEeMHOILIBETHBIX
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TaK dYTO rPAHUT- U CUCHUT-AILTUTHI IOYTH  JIHIICHBI
ATUTATHI CONIEPIKAT MX B JBA-TPU pa3a MEHbIIIE, 9YeM caMo rab0po, u T.11. B CBsI3U ¢ MEITKO3EPHUCTOCTHIO aIlJIMTOB
YacTO BO3HHKAIOT OOJIBIINE 3aTPYAHEHUSI ITPU UX TIOJIEBOM OTIPE/ICIICHHH.

Jlamnpogupul IpeACTaBISIOT COOONW aHTHUIOABI AIIUTOB, OyAy4H, Ha00OOpOT, CHIBHO O0OTameHBl TEMHO-
IBETHBIMA KOMITOHCHTAMU — OMOTHTOM, aM(uOOIIOM W MUPOKCEHOM, 10 CPAaBHECHUIO CO CBOMMHU WHTPY3UB-
HBIMHU aHajioramu. [1opoJbl 3TH, Tak K€ KaK aruIuThl, MEITKO3EPHHUCTHI, TOYTH 03 BKPAILICHHUKOB. DTO TOPOIbI
KpacHO-, TEMHO- WIIH Y€PHO-0YypbIe, HHOT/Ia YEePHBIC, YacTO 3eJICHbIE, C PA3TUYHON T'YCTOTHl M OTTEHKOB OKpac-

TEMHOIIBETHBIX MHUHCPAJIOB, ra66po-

Kou.
B ta6a. 1.11 CBCICHbI KJ'IaCCI/I(bI/IKaIII/IOHHI)IC XapPAaKTCPUCTHUKU U PACTIPOCTPAHCHUEC MAIMAaTUYCCKUX TOPHBIX
TTOPOI.
Tabmuua 1.11
PaCHpOCTpaHGHI/Ie MarMaTu4eCKux ropHbIix mmopozg
Co- | I'pymn Pan Kon | LiBern | UHTpy3uBHBIE D¢ dy3uBHBIC TOPOEHL. Kunpnsle | I'naBHBIC U BTOPOCTEIICHHBIE
JepAK a menod | -BO oe MIOPOJIBL. CTpyKTYpHI TOPHHPOBHIE HOPOJbI (B cKOOKax) MHHEPAIIBI
aHWe | TOpOJ | HOCTM | KBa | YHCIIO, CTpyKTYpEI KailHOTUIIH | MaJEOTUIH (B HEKOTOPHIX Pa3HOCTSX yKa-
Sio, pua, MOJTHOKPHCTA 3E 3 3aHHBIE BTOPOCTENEH. MUHE-
% % JUIMYECKUE (momozple) | (mpeBHHE) paJibl MOTYT OBITh I'IABHBIMH)
1 2 3 4 5 6 7 8 <) 10
75-67 | Kucna | Hopma | 1o 5 TPaHUTBI JIUNapuThl, | kBapuesble | JKuibHbIE | KBapll, KalWeBBIH MOJEBOM
S neHBIH | 50 TIEM3BI, nopdupsr TPaHUTHL, | IIMAT, KHUCIBIH IUIarnoKia3
u CTeKIa aITATHI, (carop1, aM(puOOITEL)
IeJI0Y (obcununan) TerMaTu-
HOM Thl, TIpa-
67-52 | Cpenu | nopma | <5 20 JTHOPHUTHI AHJIC3UTEI, aJIe3UTOBBI | HHUT-TIOP- | CpeAHHI I[UIArHOKIIa3, pOroBas
s JbHBIA | (1O TIEeM3Bl, e Gbupsr; oOMmaHka (KBapl, KaJIHEBBIH
0) cTeKsa nopGUPUT | JIAMIIPO- MIOJIEBOI! LIMAT, CIIFOIBI)
(obcumman) | bl ¢bupsl,
menoy | Her 20 CHEHHTHI TPaXuUTEHI, oproupsr | AUOPUT- KaJMEeBBI  IOJEBOW  IIMar,
HOM CTeKJIa HOpQUPH- | KUCIIBIA ILIATHOKIA3, CIIOMBL,
(obcumnan) TBI, KBapLl | am(uOOIbI (TutarmokJias,
KBapI)
Her | 1050 | HedenmHOBBIE KpaiiHe peiku LEJIOYHBl | KaJIMEBBIM IOJIEBOM  ILIIAT,
CHEHHTHI (OHOIUTEL ¢uHOMMTO- | € HeesNwH, JISWIUT, KHCIBIIT
BBIC M JICHIU-TOBBIC IIOp- | JKWJIBHBIC | IUIATMOKIJIA3, CIFOMBI, IENOY-
¢bupsl TIOPOJIbl Hble aM(UOOITBI U MUPOKCEHBI
52-40 | ocHoB | Hopma | mer | mo 50 | rabGpo 0a3anbTEhL, 0azanpTO | KpaiiHe OCHOBHOW IUTarMoOKja3, IH-
Hast JIBHBIH CTeKna BEIE penku pokceHs! (crmoabl, aM(puOOIIBL,
u noppupu OJIUBHH, MarHETHT)
IeNnoq THI,
HOM Juabassl
MEHE | YIbTp 710 100 | myHUTHI KpaiiHe penku OJINBUH
e 40 a0CHO MIEPUIOTUTBI OJIMBUH U
BHasl MHPOKCEH
Bl
MHUPOKCEHHUTH! | MHUKPHUTHI MUKPUTO | KpaiHe IMupoxcenst
BBIE penku
nopdupu
THI
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Onucanue 0CHOGHBIX MAZMAMUYECKUX NOPOO

Humpysuenvle nopooui.

I'panum (nat. granum - 3epuo) (puc. 1.90).

Kucnoraocts. SiO; 67-75 % - kucnas moposa.

Xumnueckuit cocraB. KBapii, kanueBbie MOJIEBbIE AT, KUCIBIC IUIATMOKIIA3bI, IPUMECH CIIIOIBI, PEXE PO-
roBoi 0OMaHKH, aBruTa. MlHOrAa BCTpedaeTcs AMUA0T, TYPMAaIUH U IPaHaThIL.

L{BeT. Po30BBIii, KpacHOBATHIN, CBETIIO-CEPHIH, XKEITOBATHIN U Ap.

Crpyktypa. [lonHOKpUCTaITNYECKasi, pPABHOMEPHO KPUCTATUUECKAs, CPEAHE- U KPYITHO3EPHUCTASI.

Tekcrypa. MaccuBHasl.

V nenwHbll Bec - 2,7.

dopma 3aneranus. 3aneraioT yaiie Bcero B popme 0aTOIUTOB, IITOKOB, pexke 00pas3yroT, JaKH, JTaKKOIHUTHI
1 JKWJIBL.

OtnenbHOCTB. XapaKTepHa IUIacTOBAask MaTpaleBUIHAS, CTOI0YATAs M apaJUIeNeTUIeHas OTAeTbHOCTH.

Mecrtopoxnaenus. Poccus, Ykpanna, benapycs (Mukamesuun) u ap.

I'enesuc. MaTpy3uBHas (IUTyTOHWYECKas) TOpoJa.

[MpakTrdeckoe 3HaueHwue. Mcmonp3yercss Al BHEIIHEW OOJMIIOBKH 37aHUH M COOPYKCHHH, a TaroKe I
CKYJIBOTYPHBIX paboT. C TPaHUTHBIMH TEIaMH CBSI3aHBI MECTOPOXKACHUS Pa3IMYHbIX IEHHBIX METaJUIOB (0JIOBa,
BoJIb(ppama, MOJIMOICHA, CBUHIIA, IIMHKA U JP.).

PasnoBumHOCTH. P a m a kK ¥ B 1 (QHH. - THIWIONW KaMeHb) -KPYITHO-3¢PHHUCTHIE OMOTHTOPOrOBOOOMAHKO-
BbI€ TPAHUTHI C KPYIHBIMH KpHUCTaJUIaMU OpTokiasza (puc. 61). ' paHu T -mo p ¢ u p - Korza Ha QoHe
OCHOBHOH MENKO3EpHUCTON MAaccChl TPAHUTA BBIICIAIOTCS OTIACIBHBIE KPYIHBIE KPHCTAILIBI MOJIEBBIX IIIIATOB.
YapHOKH - T'MOCPCTCHOBBIM TPAaHUT, YAaCTO BCTpPEUYaeTCsA Cpedu IPaHUTOB IOKEMOpHIICKOro Bo3pac-
Ta. AT A CKHUT - XapakTepHO BBICOKOE COAEPKaHME KAIMEBBIX IOJICBBIX LINATOB, INPEBBIIIAONIEE COACP-
JKaHHE TJIaruokKias3a; MpakTHYeCKH OTCYTCTBYIOT TEMHOIIBETHBIC MUHEPAIIbI, & €CJIM M BCTpedaeTcss OMOTHUT, CO-
JiepXaHue ero Bcerna, Hke 5 %; kBapiy cocraiser 35—40 % o6béMa mopoasl. [ pa HO T M O P U T BI -
OTIMYAIOTCA OT TPAHUTOB TEM, YTO IUIATMOKJIA3 IPEACTAaBICH HE OJMIOKIA30M, & aHAE3MHOM, KOTOpPBIA BCeraa
npeobiagaeT HaJ KaJHeBbIM MOJEBBIM MINAaTOM; KBapll cocTaBisieT nopsaka 20 %; U3 TEeMHOIBETHBIX MUHEpa-
JIOB Haps Ay ¢ OMOTUTOM MPHUCYTCTBYET poroas oOManka. T O H @ 1 M T Bl - OTJIMYAIOTCS OT TPAHOIUOPHUTOB
TEM, YTO KaJIMEBbIH [TOJICBOM IINAT B HUX OO OTCYTCTBYET, JINOO SIBISICTCA BTOPOCTEIIEHHBIM MUHepanoM. B nx
COCTaBe MPHUCYTCTBYET aHNE3WH, POroBasi oOMaHKa, peke OHOTUT | KBapil, cocraBistomuii 25-30 % o0béma
mopog.IllmarmorpaHuTBH -B OMIMYME OT FPAHUTA NPAKTHYECKH HE COAEPKAT KaJIMEBbIe IOJIECBbIC
LIMAaThl; B UX COCTaB BXOJIUT KUCIbIM [UIArMOKIIA3, KBApL], pOroBas 0OMaHKa.

JlnarHoctuka. B oTiau4me oT cX0XEero CHEHUTa COIEPKUT KBapll.

Puc. 1.90. I'panur Puc.1.91.PanakuBu



Cuenum (ot Syene— CueHa, rpedeckoe Ha3BaHue ApeBHeeruneTckoro ropoaa CyH, HeiHe Acyan) (puc. 1.92,

a, 6).

a o

Puc. 1.92. Cuenursl q, 6

Kucnornocts. SiO; 52-67 % - cpennss moposa.

Xumudeckuil coctaB. KanueBblil MOIEBOM MIMNAT, MIarnokia3, ¢ MPUMECHIO IBETHBIX MHHEPAJIOB: pPOTOBON
oOMaHKH, OMOTHTa, MUPOKCEHA, U3PEAKa ONMBUHA. B OTIMuYME OT rpaHUTa MPAKTUYECKU HE CONEPKHUT KBapLa
(menee 5 %). B 3aBHCHMOCTH OT cofiep>KaHHs IIBETHBIX MUHEPAJIOB CHEHUTHI HA3bIBAIOT POTOBOOOMAHKOBBIMH,
CIIIOJITHBIMH, KBaplEBBIMH W JAp. B XHWMHUECKOM OTHOIIEHWH CHEHHUTHI XapaKTepU3YIOTCS COJICpKaHHEeM
KpemHe3éMa oT 52 1o 67 %, a o colepiKaHUIO IIEeNIoYe pa3deNsatoTcsl Ha HOpMalbHble U LIeno4yHble. B HoOp-
MAJIBHBIX CHEHHTAaX IUIATMOKIIA3bl MPEACTABICHBI OJMIOKIA30M M aHAE3HMHOM; B IIEIOYHBIX MMPHUCYTCTBYIOT Ka-
JIMEBBIE MOJIEBBIE IITATHI, PEXKE - ATBOUT.

[[Bet. CBeTIIOOKpALIEHHBIE IOPOIBI, CEPOBATHIE H PO30BATHIE.

Crpykrypa. [lonHOKpuCTanIMuecKas, paBHOMEPHO KpHUCTAIMYECKas, WHOrga MOpGUpOBHIHAS, MEJIKO- H
CpeHe3epHHCTAsL.

Tekctypa. MaccuBHas.

V nenwHbIM Bec - 2,6.

®opma 3aseranus. Jlaliku, NITOKY.

OtnenbHOCTS. [T1acToBast WK MapasuieNenue aibHasl.

Mectopoxnenus. YkpanHa (BosbrHckas oonacts), Ypan, Kazaxcran, Kaskas, Cpennss Asus, CIIA, Kana-
na, I'epmanust, Hopserus u ap.

I'enesuc. MuTpy3uBHas (IUTyTOHWYECKas) TOPOJIA.

[IpakTnueckoe 3HaueHue. CTPOUTENEHBINA MaTepHall.

Paznosugnoctu. [lpu comepxanun kBapua 6omnee 5% nopoaa Ha3bIBaeTCs KBapLUEBbIM CHEHUTOM. CHEHUTBI,
coJiepKaliue HIETIOYHbIE TMHUPOKCEHBI M aM(UOONbI, BBIIEIAIOTCS KaK MICJIOYHBIE CHe-
HUTHI, a (eapamnaTonapl Kak (enpAInaToOuHbIe CHEHUTHI.

JuarHocTuka. B oTiimune oT rpaHuTa «He OJIECTUT», TAK KaK MPAKTUUYECKH HE COAEPKUT KBapIia.

Juopum (ppanm. diorite, rpeq. diorizo— pasrpannunBaro, pasznndaio) (puc. 1.93).

Kucnoraocts. SiO, 52-67 % - cpenusis mopoja.

Xumuueckuit coctas. [lnarnokinas (aHAC3MH WM OJIUTOKIA3), POroBas 0OMaHKa, pexe aBrUT U OHOTHT, HHO-
r7ia MPUCYTCTBYET KBapil. BropocTeneHHbie MUHEPabl MPECTABICHBI TATAHUTOM, allATUTOM U MarHETUTOM.


http://students.web.ru/db/msg.html?not_mid=1165259&words=%F4%E5%EB%FC%E4%F8%EF%E0%F2%EE%E8%E4%FB
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Puc.1.93. Inoputst

[Ber. OOBIUHO TEMHO-3EICHBIN W KOPUYHEBO-3€JICHBIH.

Crpykrypa. IlomHOKpHCTaIIMYECKas, pABHOMEPHO KpUCTaJUINYecKasi, CpeIHE3EPHUCTASI.

Tekctypa. MaccuBHas.

VnenwHbli Bec~ 2,7-2,9.

®opma 3aneranus. IIITOKH, )KUIbL, TAKKOIUTHI U Ip. UHTPY3UBHBIE MAaCCUBBI.

OtnenbHocTs. [1nacToBas, napaenenuneaaibHas.

Mectopoxuaenus. Ceepnas Amepuka (Kopaunbepst). Pacnpoctpanen B BenuxoOpuranun, Llentpanbaoit
Asuu (Kasaxcran), Poccuu (Ypan) u apyrux paiioHax Mupa.

I'enesuc. MHTpy3uBHas nopoaa.

[IpakTnueckoe 3HaueHue. CIyKUT CTPOUTEIBHBIM MaTepHallOM, MCIIONb3YeTCs Ul OOJIMIIOBKH 3/1aHUM, U3-
TOTOBJICHHUS Ba3, CTOJIELIHUIL], IOCTaMEHTOB U T.4. B JlpeBHem Erunre n npeBHeil MeconoTaMuy HCIIOIb30BAICS
M KaK CKyJBITYPHBIN MaTepuan (cMm. puc. 54). B cBa3u ¢ quopuTaMu 9acTo pa3BUBAIOTCS 30JI0TOHOCHBIE KBap-
LEBBIE JKUJIBL.

PasznoBuanocTH. Paznuuaror pa3HOBUIHOCTH: KBapleBble, OeCKBapLEBble, POrOBOOOMAHKOBBIE, ABITUTOBLIE U
OMOTHTOBEIE.

Juarnoctuka. Oxpacka auoputa 6oiie cBeTiasi, 4eM y rab0po, HHOTJa UMEIOT COBEPIIEHHO JICMKOKPAaTOBBII
00JIHK.

T'a6opo (wran. gabbro) (puc. 1.94).
Kucnoraocts. SiO, 45-52 % — ocHOBHas mopo/ia.
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Xumuyeckuil coctas. [lnarnoknas, MOHOKIMHHBIM MUPOKCEH, @ KAYECTBE aKLECCOPHBIX MPHUCYTCTBYIOT ama-
TUT, UJIBMEHUT, MarHETUT, NHOT'1a XPOMHUT.

[Ber. YépHas, TEMHO-3e5IEHAS, UHOTJA IATHUCTAS IOPOJA.

Crpykrypa. [lonHOKpHuCTamIMUecKas, pPABHOMEPHO KpUCTAJIIMYEeCKasl, KPYITHO- ¥ CPEIHE3epHUCTAsI.

Tekctypa. MaccuBHasi, HHOTAA MATHUCTA, IOJOCYaTasl.

VnensHbll Bec. 2,9-3,1.

®opmMa 3aneranusi. KpynHeie JaKKOJUTHI, JOMOIUTHI, JaAWKH, IITOKH.

OrtaenpHOCTB. [1nacToBas, napanienenuneaaabHast.

I'enesuc. MuTpy3uBHas nopoaa.

Puc. 1.94. I'ab6po

MecrtopoxneHusi. PacpocTpaneHsl B pa3IMiHbIX paiioHax BennkoOpuranuu, B CeBepHOH AMepHKe U BIOJb
nobepexbsa n-oBa Jlabpanop (Kanana), B FOAP, ®pannuu, llotnannun (BenukoOpuTtanus) U Ap.; KpyIHbIE
MaccHBbI rab0po U3BECTHHI Ha Ypase, Ykpanne, Koiabckom momyoctpose, B 3akaBKas3be U JIp.

[pakTndeckoe 3HaueHue. [a00po MHOTIA COJiep KaT CKOIUICHHSI PYAHBIX MHUHEPAJIOB M B 3THX CIy4asxX MOTYT
HCTIOJIb30BaThCA KaK Pyl MEAH, HUKENS U THTaHa. YacTo NPUMEHSIOTCS] B KAYECTBE CTPOUTEIBHOrO U 00JIHIIO-
BOYHOI'O KaMH$ BBICOKOH MPOYHOCTH, [UIS HApy>KHOW M BHYTPEHHEW OOJHMIIOBKH, IPEUMYILIECTBEHHO B BUE I10-
JIMPOBAHHBIX TIJIMT WU OJI IPUT'OTOBJICHUA H_[e6HSI " IO0POXKHOI'0 KaMHs.

PazHoBuaHOCTH. AHOPTO3UTHI - JIMIIEHBl TEMHOLBETHBIX MHUHEPAJIOB, HOPUTBI — COCTOSAT U3 IUIarvoKJa3a u
POMOMYECKHX MUPOKCEHOB, TPOKTOJIUTHI - COCTOSIT M3 IUIarnokia3a u onuBuHA. Ecnu B rabOpo BMecte ¢ mu-
POKCEHOM HPHUCYTCTBYET OJIMBHH, IOPOJa HOCUT Ha3BaHHE OJMBUHOBBIE Trab0po. boraTsie mmarnoknasom (85-
90 %) Tab0OpPO BBLIEISIFOTCS 1101 HA3BAHHEM ILIArHOKIA3UTOB.

JuarnocTtuka. bonee TeMHas mopojia o CpaBHEHHIO C THOPUTOM.

Jabpadopum (Ha3BaH 10 MECTY TIEpBOM HaxOAKH — Ha 1-oBe JIabpamop B CeBepHoit AMepuke) (puc. 1.95).
Kucnoraocts. SiO, . 45-52 % - ocHOBHas mopo/ia.
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Puc. 1.95. JIabpomopuTst

Xumnueckuit coctaB. COCTOUT MPEUMYIIECTBEHHO M3 IUIArMOKIIa3a - Jadpajgopa ¢ He3HAYUTENLHON MpUMe-
chlo (He Oonee 5-7 %) MUPOKCEHOB U PYAHBIX MUHEPAJIOB.

LBeT. OOBIYHO Cepblil, KOPUUHEBATHIM WM IOYTH YepHBIA. HO BcTpewaloTcst v CBETIIbIe pa3HOBUAHOCTH.

Crpykrypa. [lonHokpucTauinyeckasi, paBHOMEPHO KpHcTalInyecKast, KpyIHO3EpHUCTAs!.

Texkctypa. MaccuBHas.

V nenwHbIM Bec - 2,7.

®opwma 3aneranud. JIJaKKOIUThL, JTOMOJUTHI, JAHKH, IITOKH.

OtnenbHocTs. [lnacToBas, napasienenuneaaIbHas.

I'enesuc. MHTpy3uBHAs nopoaa.

Mecropoxnenust. OnuH U3 HanboJiee pacpOCTPAaHEHHBIX MHUHEPAIOB TPYIIIBI TUIArHOKIIa30B, BCTPEUAETCs B
W3BEPKEHHBIX MMOPOJIaX OCHOBHOI'O cocTaBa (aHOPTO3MTaX, rab0po u np.). PacmpocTpaHeH B ropax AAMpOHAAK
n Yuuuto (CLHA). Kpynueie maccuBsl naOpagopura umerorcs B Kanane (m-os JlaGpagop), PuHISHINM, B
VYkpaune.

[IpakTuueckoe 3HaueHuE. [IpuMeHseTCS Kak BBICOKOKAUECTBEHHBINH OOJIMIOBOYHBI KaMEHb B OCHOBHOM B
MOHYMEHTAJILHOM apXUTEKType, XOTsI HEKOTOphIe 00pa3Lbl C SIPKOH Toyry0oi U 3eJeHOl npH3aluei NCIob3y-
I0TCA KaK JEKOPaTHBHO-TIOJEJIOYHbIE KAMHH.

PaznoBuaHOCTH. SIBIIIETCS pa3HOBUIHOCTHIO rab0poO.

Jwmarnoctuxa. CUHUI OTJIMB Ha TPaHSX CJIAararollliX KPHUCTAIJIOB.

Jlynum (na3Ban o umenu ropel Iys (Dun) B Hosoii 3enmananu) (puc.1.96).

Kucnoraocts. SiO; <45 % - ynpTpaocHOBHAs MOpoja.

Xumuueckuit cocrar. [TouT MOHOMHHEpATbHAS OJIMBUHOBAS MOpPOJa. B BHE BTOPOCTENCHHBIX MPUME-
ceil BCTpedaeTcs XPOMHT WM MAarHeTHT, WHorna ruiatuHa. CrydaiiHble MUHEpaNbl - rpaHar, kopyHa. [Toutu
BCET/Ia MPUCYTCTBYET CEPIICHTHH.

LBet. YEpHbIil, TEMHO- WU CBETIO-3€TEHBIN.

CrpykTrypa. [TomHOKpUCTaTTHYECKas], PABHOMEPHO KPUCTAIITHUECKAsl, CPEAHE3CPHUCTAS.
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Puc. 1.96. Iynutst

Tekcrypa. MaccuBHasl.

VnenwHbIl Bec - 3—-3,25.

®opwma 3aneranud. LlToku.

OrtnensHOCTD. [IMacToBas, mapanenenuneaaabHast.

I'enesuc. UaTpy3uBHas nopoaa.

Mectopoxnaenus. ¥Ypai, Kaskas, Aurnus, FOxuas Adpuka u ap.

[IpakTndeckoe 3HaueHue. MIHOTIa coepKaT XpOMHUT U IUIATHHY B MPOMBIIIJICHHBIX MaciTabax.

PaznoBuaHOCTH. XPOMUTOBBIE AYHUTHI — OOTaThIe XPOMHUTOM AYHUTHL. CHIEPOHUTOBBIA ITyHHT — TYHHT C
MarHeTUTOM.

Juarnoctuka. TéMHO-3enEHas oKpacka, CBS3aHHAS C OOJIBIIUM KOJIMYECTBOM OJIMBUHA.

ITepuoomum (ot dpanu. Péridot- nepumor, nnu onusun) (puc. 1.97).

Kucnornocts. SiO; <45 % - ynpTpaocHOBHAs MOPOJA.

Xumudeckuii coctaB. COCTOUT TitaBHBIM 0Opasom u3 osmBuHa (70-30 %) u nupokcenos (30-70 %), uHorma
C poroBoii 00OMaHKoO#. B BHJie BTOPOCTENEHHBIX MUHEPAJIOB BCTPEYAKOTCS: MArHETHT, WIBMCHHT, MHPPOTHH,
XPOMHT, LIIMUHENb, TPAHAT U JIP.; HHOTIA ICPUIOTUTHI COACPIKAT IUTATHHY U HEKOTOPbhIC HUKEJICBbIC MUHEPAJIBL.

Puc. 1.97. Ilepunotut

IBer. ITopoaa TEMHON OKpacKH, Yallle BCEro 3eJIEHOT0 WU 3€JIEHOBATO-CEPOro 1IBETA.
Crpykrypa. [lomHOKpUCTAIIIHYECKAs, pPABHOMEPHO KPUCTAJUTMYECKas.

Tekcrypa. MaccuBHasi, yacto adpanuToBast (IUIOTHAS).

V nenpHbIN Bec — 3,2.

®opma 3aneranus. llToku.

OtnenpHOCTS. [IMacToBas, mapanienenuaaibHAsL.

I'enesuc. UuTpy3uBHas nopoja.

Mectopoxnenus. Cesepnas lotnanaus u nip.
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[IpakTuueckoe 3HaueHue. [lepuaoTuT B acconuanuu ¢ JpyruMu yIbTPAOCHOBHBIMU U OCHOBHBIMH ITOPOAaMHU
00pa3yroT MPOTSHKCHHBIC T0SCa W 30HBI, K KOTOPBIM MPUYPOUYEHBI MECTOPOXKICHHUSI XPOMHUTA, TUIATUHOBBIX U
CHJIMKATHBIX HUKEJIEBBIX Py, XpU30THII-acOecTa, TalabKa H Jp. TIOJE3HBIX HCKOMAeMBIX.

PaznoBuanocTu. IlepumoTut ¢ poMOWYECKNM MUPOKCEHOM HA3BIBAETCS TapIOyprUTOM (CAKCOHUTOM), C MO-
HOKJIMHHBIM — BEPJIMTOM; C MOHOKITUHHBIM U POMOMYECKUM OIHOBPEMEHHO BEOCTEPUTOM (JISPIIOIIUTOM).

Juarnoctuka. TeMHO-3eneHast okpacka.

IMupoxcenum (ot ppanu. Péridot- nepunot, wnu onueuH) (puc. 1.98 a,0).

Kucnornocts. SiO; <45 % - ynpTpaocHOBHAs MOpoja.

Xumugeckuit cocrtas. [lupokcen, poroBasi oOMaHKa, W3 aKIECCOPHBIX MUHEPAIOB NMPHUCYTCTBYET OJHMBHH,
OMOTHUT, MATHETUT, UIBMECHUT, UHOTJ]a XPOMHUT.

LBer. TémHBIC, 3€7I€HOBATO-CEPBIC, MHOTIA C OypOBATHIM OTTCHKOM, YEPHEIE.

Crpykrypa. [lomHOKpUCTaIIIHYECKas, pPABHOMEPHO KPUCTAJUINYECKasl, CpEeIHE- U KPYITHO3EPHUCTASL.

Tekcrypa. MaccuBHasi, yacto apanntoBas (TUIOTHAs ), HHOTIa TOPGUPOBUIHAS.

V nensHslii Bec - 3,1-3,25.

dopwma 3aneranus. HeGomnbime MacCUBEIL.

OtnenpHOCTS. [IMacToBas, mapanenenumneatbHas.

I'enesuc. MaTpy3uBHas nopona.

Mectopoxaenus. loTtnanaus.

[IpakTiaeckoe 3HaueHue. K mupokceHUTaM MpUypovYeHbl MECTOPOXKACHUS CYIb(MUIHBIX Py, HUKEIS.

PaznoBugnocTH. K 0 ¢ B B U T BI — MHUPOKCEHUTHI, COCTOSAIINE W3 MOHOKIHMHHOTO MHPOKCEHA CO 3HAYH-
TeJILHOM MMPUMCECBIO MAaruHeTuTaA.

Hwnarnoctuka. [lo cpaBHEeHHIO C IEPUAOTUTAMH B IYHUTaMHU OoJiee TEMHO OKpaIieHb! (TOYTH YEPHBIE), IMe-

10T 6GoJiee KPyIMTHOKPUCTAUIMIECKOE CTPOEHHE.
a 0

Puc. 1.98. Tlupokcenutsi(a u 0)

Iphyzusnvie nopoowt.

Katinomunnule (neusmenénnvie).

Jlumapur (utaxn. Lipari- Jlunapckue octpoBa, riie OH BriepBbie ObLT 00HapysxeH) (puc. 1.99).

Kucnorrocts. SiO, 67-75 % - kxucnas mopoa.

XumMudeckuit coctaB. BynmkaHn4eckoe CTEKJIO, IMoJIeBble MmaThl. KBapil BCTpeyaercs U pexe U MpakTHIeCKH
He3ameTeH. V3 TeMHOIIBETHBIX MUHEPAIIOB BCTPEUAlOTCs OJeCTSIINe TUCTOUKN OMOTUTA, PeXe YITMHEHHBIC WITH
WUTOJIbYAThIe KPUCTAIUIBI POrOBOM 0OMaHKH. TOHKO3EPHUCTBIH aHAJIOT TPAHUTA.

LBer. CeTible, HOYTH OEIIBIC.

Crpykrypa. [lopdupoBas wiu cTekioBaras.

Tekcrypa. CrexiioBaTast win nopdupoas.

V nenwHbli Bec 2,3-2,4.

dopma 3aneranus. Bcrpedaercs B B JTABOBBIX MOTOKOB, BYJKaHUYECKHX KYITOJIOB, TIETUTOBBIX HAKOTLIE-
HU.

OTIenbHOCTb.

I'enesuc. D dy3uBHEIT ananor rpanuTa. KaliHoTumHas mopoaa.

121



122

MecTtopoxnaenus. Bo Bcex BynkaHH4ecKHUX 001acTsIX MHpa.

[IpakTudeckoe 3HaueHue. Mcrnonp3yercs Ui HOKPBITHS JOPOT U I CTPOUTENBHBIX HeNei.

PasnoBumHoctn. P 1 o m u T b1 (rpeu.Rhyax- motok, naBa u lithos- kamens), kailiHOTHITHAs ddy3uBHAs
ropHast mopoja, borarast kpemue3éMom (68-77 %); obmamaet mMOpPUPOBOI CTPYKTYPOH, COMCPKUT BKPATUICHHH-
KM KBapIla, KAJIMEBOTO MOJIEBOTO IIIMATa, TUIATHOKIIAa3a, peke OMOTHTA WM MMUPOKCEHA, MTOTPYKEHHbBIE B CTEKIIO-
BaTYI0 OCHOBHYIO Maccy 00bIuHO ¢urronnansHoit Tekctypsl (puc. 1.100). O 6 ¢ u 1 1 a H - cTekioBaras (I1mo-
gty 0e3 BKpaIyIeHHUKOB) pasHocTh jumnapuTa (puc. 1.101). OHu yacto TeMHOro, Oyporo, KOpUYHEBOTO U Yep-
Horo 1mBeTa. [l e p m U T BI - CKOpJymoBaThle pa3HOCTH OOcuauaHoB. [I € M 3 BI - cBeTNBIe, OYEeHb HOPH-
CThlE, JIETKHE KHCNble uanupimecss moponsl  (puc. 1.102). Tlem3bl - NPOAYKT MOJBOJHBIX — HM3IHSHHUM.
I[lexmTe i HB -4EépHBIE, KpacHbIE, Oyphle, 3eIEHOBATHIC, HHOT/IA )KEITOBAThIe, pexe Oelible ByIKaHYe-
CKHe CTEKJIA CO CMOJISTHBIM OJIECKOM.

Jnarnoctuka. HepoBHBIH, 1I€pOXOBATHIN U3TIOM.

Puc. 1.101. O6¢cunnan Puc. 1.102. TTem3a

Tpaxum (rpeu. trachys mepoxoBartbiii, HepoBHblii) (prc. 1.103; 1.104).

Kucnoraocts. SiO, 52-65 % - cpennss moposa.

XuMHA4YeCKHH COCTaB. [ TaBHBIM KOMITOHEHTOM SIBJISIETCS KaJIMEBBI ITOJIEBOM AT, MpeoOIalaroniuil Hal
KHCIIBIM IDIardOKJIa30M; W3 TEMHOIBETHBIX MHUHEPAIOB MPHUCYTCTBYIOT B HEOOJIBIIOM KOJIUYECTBE OWOTHT, a
Takxe aMm(puOON ¥ MUPOKCEH. BKpalleHHNKH MPeJICTaBICHBI CTEKIOBUIHBIM CAaHHIMHOM, MEHEe KUCIBIM TLia-
THOKJIa30M,; N3 TEMHOIIBETHBIX OHMOTUTOM U amM(puboIoMm.

L[Bet. CepoBato-0eblii, Cepblid, pO30BaThIi, >KEITOBATHIA I KOPUIHEBATHIH.

Crpyxkrypa. [lopdupoBasi, CKPHITOKPHCTAILTUIECKAS.

Texkcrypa. [Tonocuaras, nopucras, GirongansHast

V nenbHbIl Bec. 2,5.

dopma 3aneranus. [loToku, Kynomna, IUTOBUIHBIE BYJIKaHbl, HeOOJbIIME THNIA0OMCCAIbHBIE HHTPY3UH U Jaii-
KH.

OtnenbHocTh. CTONOUaTasi.

I'enesuc. Dddy3uBHEI aHanor cuenuTa. HensmeHEéHHas (KalfHOTUITHAS) TOPOJIA.

Mectopoxnenus. benapycs, Uexust, @pannns, CeBepras Utanusa, Apmenus, Kaskas u ap.

[IpakTnueckoe 3HaueHue. KpacuBo OKpaIleHHbIN TPaxXuT SBIISETCS IEKOPATUBHBIM U TIOJEIIOYHBIM KaMHEM.
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Puc. 1.103. Tpaxut Puc. 1.104. 3010TO 10 TPEIIUHEB TPAXUTE

PasnoBugnoctu.  I[lopomsl, mepexomHsle  MEXIy  JIMOApUTaMHd W TpPaxUTaMd  Ha3blBaIOT-
¢l TpaXuUJAUNODapUTaMU.

Juarnoctuka. MakpoCKONMUYECKH OYEHb NMOXO0KH Ha JIUMApUTHI, HO OTIMYAIOTCS OT HHUX IO OTCYTCTBHUIO
nophHUPOBHIX BBIZICTCHUN KBapla. FIMEIOT IIepoXOBaThI U3JIOM.

Anoesum (ot Ha3zBaHus ropHoi cucrembl AHnbl Andes B FOxkuol Amepuke) (puc.1.105; 1.106; 1.107).
Kucnoraocts. SiO; 52-65 % - cpennss mopoaa.

Xumugeckuit coctaB. [marnokias, BKpanieHHIKY ITOJIEBHIX MITATOB, POTOBOM 0OMaHKH, OMOTHTA
IIBer. TEMHO-cEpBIN UM TIOYTH YEPHBIN.

Crpykrypa. HenmonmHokpucraminueckas (mopduposast), MEIKO3EPHHUCTASL.

Texkcrypa. [InoTHasA wim nopuctas, GpaouaaibHas.

V nenbHEIH Bec - 2,5.

®opwma 3aneranus. [loroku, kynona.

OtaensHOCTH. CTONOUATAS.

Puc. 1.105. Aunesur Puc. 1.106. I'mapoTepmanbHO U3MEHEHHBIH aHAE3UT
€ HOBOOOPa30BaHMAMH XaJILEIOHA U XJIOPUTA

Puc. 1.107. AHne3uT npUpOAHBIA OCKOJIOYHBIN
I'enesuc. Db dy3uBHbI aHanor quoputa. KaitHoTHHAs (Hem3MeHEHHAs) TOpoIa.
Mecropoxnenus. KaBkas (Apmenus), KamuaTka, Kypunsckue ocrpoBa, Ykpauna, I'py3us, Cpennsis Azus.
[IpakTnueckoe 3HaueHue. CTPOUTENBHBIN U KHCIOTOYIOPHBIN MaTepHuall.
PasnoBugnoctu. Ilo  cocraBy =~ TEMHOLBETHBIX  MUHEpPAJIOB  BO  BKpPAIUIGHHMKAaX  pasiMya-
10T aBI'UTOBBIC, TUIIEPCTEHOBBIC, POrOBOOOMAHKOBBIE U OMOTUTOBBIC AH/IE3UTHI.
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JuarHoctrka. B cBe)XeM M3II0Me aHAE3UThI MCHEE IIEPOXOBATHI, YeM TPAXUThI H 00JANAIOT 3aHO3KCTOM IM0-
BEPXHOCTBIO.

Bazanem (nar. basaltes, basanites, orrpeu.Basanos- npoOHbIi kKaMeHb; NO APYroil BEpPCUH, - OT I(HOIL
Basal- xenesocomepxamniuii kamens) (puc. 1.108 -1.111).

Puc. 1.108.bazanst Puc. 1.109. Bazanst

Puc.1.110. Beixonst 6a3ansra B Bymmurce Puc. 1.111. bazanet. Kanatnas nasa.
(Cesepnas Upnanaust) Heoren (muorien).
[To6epexbe TaTapckoro nposnsa

Kucnoraocts. SiO; 45-52 % - ocHOBHas mopo/Ia.

Xumnueckuii cocras. [Ipeacrasnser coboil cmech uiarnoknasa (Jadpagop, OUTOBHUT), MUPOKCEHA U JKEJIe-
3UCTO-MarHe3ualbHbIX MUHEPAJIOB (TJaBHBIM 00pa3oM aBruta). MiHOTr1a IpUCYTCTBYET OJMBHH B 3HAYUTEIHHOM
KoJn4ecTBe. ba3anbThl 4acTO MOPUCTHIC; MOPHI 3AMOJIHEHBI XAJIIEJOHOM, araToM, XJIOPUTOM, KaJbIIUTOM U OCO-
OEHHO IICOTUTaMH.

Ber. Y€pHbIii, TEMHO-CEPBIL.

Crpyxkrypa. [Topduporas unu apuposas.

Tekcrypa. ®nronansHas, My3bIpUCTast, IOPUCTAs], MMUH/IAJIEKAMEHHAs.

VnenwHbll Bec - 2,7-2,8.

®dopma 3aneranus. [lokpoBbl, HOTOKH, HEKKH, TaHKH, CUIUIBL, KYIIOJa, TPAIIIBL U Jp.

OtnensHOCTh. [ImacToBas, cronbyaras, maposasi, npu3MaTHYECKasl.

I'enesuc. O dys3uBHas1, KallHOTUIIHAS TIOPOAA.

Mecropoxaenus. 3anaanas [lornanaus, Mcnanaus, Upnanaus, I'pennanaus, Kamuatka, Kypuel, Cununust
U JIp.

INpaktrdeckoe 3HaueHue. C 6a3anbTaMu CBsI3aH WCIAHJICKWN IIIAT — IIEHHOE OINTHYECKOE CBIPHE, MECTO-
POXAEHHs] MeIly, HUKEJs, TIaTHHbL. BbIcOkas mpodHOCTh 0a3aibTa MO3BOJISIET MCIOJIb30BaTh €r0 KaK CTPOU-
TeJBbHBIA U OOJIMIIOBOYHBIN MaTepUal; B KAUeCTBE CHIPbS Il KAMEHHOTO (0a3aJbTOBOTO) JIUThHS, B BUAE LICOHS
— KaK JKeJIE3HOJIOPOKHBIA 0aluiacT, B BHJIE EOHS U OpycYaTKH — B JIOPOKHOM CTPOHTENbCTBE. ba3anbToBbie
CTOJIOBI HAXOJAT IPUMEHEHHE B IOPTOBBIX COOPYKEHHSX.

PasHoBumHocTH. Il o me p u T bI  (Iped. «mojaepoc» — OOMaH4YMBBIA) — 0a3ajgbThl C JIOJIEPUTO-
BOM(MIOTHOKPHUCTAIUIMIECKOH) CTpyKTypod. ['mM a1 o0 06 a3 a1 b T bl — Pa3HOBUIAHOCTH 0a3aJIbTOB C
OOJIBIIMM KOJIMYECTBOM BYJIKAHHYECKOTO CTEKJIa B OCHOBHOW Macce. [lo MuHEpalibHOMY M XMMHYECKOMY CO-
cTaBy cpeny 0a3aJbTOB Pa3MYalOT O 1 U B U H O B bl € — o0oraiieHsl BKparjIecHHHKaMu oyiBuHa (10 40 %
Macchl MMOPOJI) ¥ HEJOHACHIIICHHbIE KPEMHEKHCIOTOH M T O 1 € M T O B bl € (Iped. «TOJ0C» — WII, TPsI3b)
0a3aJbThl, OTIIMYAIOLINECS [TOBBILIEHHBIM COJeP)KaHUEM KPEMHEKHUCIOTHL. XapaKTepHOW OCOOEHHOCTBIO TOJICH-

124



125

TOBBIX 0a3aJIbTOB SIBJISICTCS HAJTMYWE KBapIla U 4acTO MICIIOYHOTO IOJICBOTO IIMATa; BO BKPAIUICHHUKAX COMEP-
5KaT OJIMBUHLI.
Jwnarnoctrka. IBeT, BelIECTBEHHBIN COCTaB BKPAIVICHHUKOB, IEPOXOBATHIN U3JI0M, HHOT 14 BUIHBI [TOPBI.

THaneomunuvie(usmenénuoie).

Ksapuyesviit nopgpup (mopdup — ot rped. porphyreos— myprypHblid, Ha3bIBACTCS MO I[BETY OJHOW M3 Pa3HO-
BuaHOCTEH mopdupa) (puc.ll12-1.114).

Kucnornocts. SiO; 65-75 % — xucnas mopoja.

Xumuueckuit coctas. [ToaeBoIIIMAaTOBO-KBApIIEBas OCHOBHAS Macca, YaCTHYHO 3aMENIEHHAs BTOPUYHBIMH
MUHepallaM#, U TOPPUPOBBIMH BKIIOYCHUSMH (B OCHOBHOM KBaplla, OPTOKJIa3a, 4acTo ¢ MPUMECSIMHU TUIarHO-
KJla3a, OMOTHTa, pOTOBOW OOMaHKH, aBTUTA).

I{BeT. P030B0- MITH KpaCHO-CEPhIH 10 TEMHO-CEPOro, MHOT/IA C 36JICHOBATHIM OTTECHKOM.

Puc. 1.113. KBapuessiii mopdup  Puc. 1.114. Kapruesiit mophup

Crpykrypa. [lopduposast.

Tekctypa. MaccuBHas uid GirongaabHas.

V nenwHbli Bec - 2,3-2,4.

®dopma 3aneranns. [[0TokH, MOKPOBHI, KyIoJa, pexe JaiKH 1 JAKKOJIHUTHI, XHJIbl X HEOOJbIINE ITOKH. MHO-
IZ1a BBIIOJHAIOT KaJIbAEPB! WK 00pa3yIoT JIaBOBbIE 03€pa.

OtnensHOCTH. CTONOYaTas.

I'enesuc. D dy3uBHast, mageoruriHas (M3MEHEHHAS).

Mectopoxnenus. Yexus, HoBas 3emanmus, CeBepras Amepuka, Smonus, Kazaxcran, Cpennss A3us, Anraid
u JIp.

IMpaktudeckoe 3nadenue. CTpouTeNnbHbIM MaTepuai. Tydbl, oOcUaAMaHBI U TIEM3bl JIMMIAPUTOBOTO COCTaBa
YIOTPEeOISAIOTCA KaK THAPABINYECKHE T00aBKHU K LIEMEHTY.

PaznoBugnoctn. @ € 1 b 3 U T Bl - 0€3 BKpaIJICHHUKOB, ¢ apupoBoil cTpykTypoil. K B a p 1 e B bl €
anlbOuUuTOGHUDP Bl - MOPOABI, COACPIKAIINE UCKIYUTEIBHO albOUT. BeTpedaroTes Tydsl, 00cuuaHbl U
[EM3Bbl JINIAPUTOBOTO COCTABA.

JunarHoctuka. B oTnr4me oT TMNapuTOB 3HAYNTENHHO BBIBETPEHBI, OHU 00Jiee IUIOTHBIE, 00J1aAal0T MaTOBBIM
U3JIOMOM.

Ilonesownamosouit nopghup (nopdup - ot rpeu.Porphyreos- myprypHsiii, Ha3sIBa€TCS 1O IBETY OTHON U3
pasHoBuHOCTEH opdupa) (puc. 1.115).
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Puc. 1.115. INoneBommnaToBslii mopdup

Kucnoraocts. SiO; 52-65 % — cpennss moposa.

Xumnueckuil cocras. [loneBoii mmarT; CTEKIO HE COAEPIKUTCS, WU COAEPKUTCS B HUUTOKHOM KOJIMYECTBE;
o6uotut, am¢pu0oI, MUPOKCEH, KAOIUHUT, CEPULIUT U JP.

L[Bet. TéMHBIN, OypOBaTHIi, CBETIO-CEPHIH.

Crpykrypa. [Topduposas.

Tekcrypa. MaccuBHasl.

V nenwHbll Bec - 2,5-2,6.

®opwma 3aneranns. Kynona, notoku.

OtnenbHOCTh. CTONOUATAS.

I'enesuc. Dddy3uBHas, maseoruriHas (M3MEHEHHAS).

Mectopoxnaenus. Cubupn, Boctounas ®eprana, Annan, Kaskas, Ypan, Kazaxcran, Anraii u ap.

[IpakTnueckoe 3HaueHue. CTPOUTENBHBIN MaTepHall.

PasnoBumHocTH. O p T 0 ¢ M p BI — MaroBbIE, JKEJITOBATHIe WM KPACHOBATHIC, BKPATUICHHHKH COCTOST
U3 MyTHOTO OPTOKJIa3a; TEMHBIE MUHEPAJIbI B 3HAUUTEIFHOMN CTETICHN pa3pyIIeHBI.

Juarnoctuka. B otimune ot TpaxuToB 3HAYMTEFHO BEIBETPEHBI.

Hopgupum (nopdup - ot rped. Porphyreos— myprypHbIii, Ha3bIBACTCS 1O [BETY OJHOU M3 Pa3HOBUIHOCTEH
nopdupa) (puc. 1.116-1.118).

Puc.1.116. [laliku HU3KOTUTAHUCTHIX MTOPHUPUTOB Puc. 1.117. ITopdupur

Puc. 1.118. ITopdupur

Kucnoraocts. SiO; 52-65 %- cpeanss mopoa.
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Xumnueckuii cocras. [lnarnokinas, BKpamieHHUKA MOJEBOTO IIMAaTa; OMOTUT, pOroBasi 0OMaHKa, MUPOKCEH;
W3peaKa BCTPEUaloTCsl BKpaIlsIeHHUKN onuBUHA. [0 cocTaBy moapas3iensioTcsi Ha TpU ceMeicTBa: TUOPHUTOBEIE,
nabazoBble U Ta00PONOPPUPHTEL.

L[Ber. B 3aBMCMMOCTH OT CTEIIE€HN U3MEHEHHsI OCHOBHOM MacChl OBIBAIOT CEPOBATO-3€NIEHOTO W TEMHOOKpA-
HICHHBIE TOP(UPUTHL, 0OBIYHO TEMHO-OYpOTO IBETA.

Crpykrypa. [Topduponsas.

Tekcrypa. MaccuBHasl.

V nenpHbll Bec - 2,5-2,6.

®opwma 3aneranus. Kynona, notoku.

OtaensHOCTh. CTONIOUATAS, IIJIATYATAS.

I'enesuc. Dddys3uBHas, mageorurHas (M3MeHEHHAS).

Mectopoxnaenus. Cubups, Boctounas @eprana, Annan, Kaskas, Ypan, Kasaxcran, Anraii u ap.

[IpakTiueckoe 3HaueHue. CTPOUTENBHBIN MaTepral.

PaznoBugnoctTn. O p T 0 @ U p BI - MaTOBBIC, JKENTOBATHIC WM KPACHOBATHIC; BKPAIUICHHHUKH COCTOST
W3 MYTHOTO OPTOKJIa3a; TEMHbIE MUHEPAIIbI B 3HAYUTENILHON CTETICHN pa3pyleHbI.

JuarHoctuka. B oTiuune oT TpaxuToB 3HAYUTENILHO BBIBETPEHBI.

Juaéba3(dbpanu. diabase) (puc.1.118 —1.121).
Kucnoraocts. SiO, 45-52 % - ocHOBHas mopoa.

Puc. 1.118. JlaiikoBbiii koMiuiekc quadazoB - Puc. 1.119. XKeneszo B nnabase
W PHOJUTOB

Puc. 1.120. /Inao6a3er. KaBkaz Puc. 1.121. Illnud nuabasza.
Oxnas Kannpopaus

Xumuyeckuit cocta. [Inarnoknas (uaiie Bcero jadbpaaop), MUPOKCEH, OJMBHH. AKIIECCOPHBIC MUHEPAJIBI -
MarHeTHT, WJIbBMEHHT, allaTUT, HHOTAa OMOTUT M POTOBBIC 0OMaHKH. VIHOT1a MPUCYTCTBYET KBAPII

[Bet. TEMHO-3enEHBIN, 3€JIEHOBATO-CEPHIN

Crpykrypa. CKpBITOKpHCTAIUINYECKas, MEJIKO- U CPETHE3EPHUCTAS

Tekcrypa. MaccuBHasi, mIoTHasl.

V nenpHbIN Bec - 2,7.

®dopwma 3aneranus. Kuibl, Jaliku, TOKPOBBI, CHJLIHL.

OrnensHocTh. CTOI0UYATASI, IIIAPOBAsL.

I'enesuc. Db dysuBHas, maneorunHas (M3MeHEHHAS).
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Mectopoxnenus. Pacipoctpanensl ouenp mmpoko. KaBka3, Apmenus, Kapenus, 3akaBkaszbe, YKpauHa,

Ypan u ap.

[IpakTiueckoe 3HaueHue. CTPOUTENBHBIN MaTepral.

PasnoBugnocTH. CHIHIHUTHI - obpazyroTcst B pe3yibTaTe MTOJTBOJTHBIX MOPCKHUX W3JIHS-
Huii. Konrangna6as (kBapreBblidi quabas) - nuabasc kBapiiem. JloiaepuTsl - quadas3bl,B KOTOPBIX MPUCYTCTBYIOT
TIPOIYKTHI paspymenns. [lnkput-6a3anbTh (OKEaHUTHI) OJINBHH-

Bble 0a3zanbThl M IIE€PEXOAHBIE K MepuaoTuraMm mnopozasl. Ilpm  Hamuumm  BKpamjeHHUKOB  auabasbl
Ha3bIBIOTCSl Ma0a30BBIMH MOP(UPTAMH.

Huarnoctuka. IlBeT, cTpykTypa.

Tunabuccanvuvie (dcunvhvle) ROPOObL.

Ilecmamum (eBpeiickuii KaMEeHb, MUCBMEHHBIN rpaHuT) (rped.Pégmatos- ckperuienue, cBszp) (puc. 1.122-
1.126).

Kucnoraocts. SiO, > 75 % - ynpTpaxucias mopoa.

Xumuueckuii cocran. [ToneBblie MMAaTHI, Yale BCero KalueBbie, KBapil, CI0Aa. XapakTepHO NPUCYTCTBUE Oe-
pHILIa, TYpMaJInHA.

L{BeT. Po30BBIii, KpacHOBATHIN, CBETIIO-CEPHIH, XKEITOBATHIN U Ap.

Crpykrypa. [lonHoKpucTamindeckasi, KpynHo3epHUcTas. B mermarurax 4acTo pa3BHBAIOTCS CBOCOOpA3HbIE
CTPYKTYpBI 3aKOHOMEPHOTO MPOPACTaHMUs ITOJIEBOTO IIMAaTa MPAaBUILHO OPHEHTHPOBAHHBIMH 3€pHAMHU KBapla —
nermMatuToBast (rpaduveckas) CTpyKTypa.

Tekctypa. MaccuBHas.

V nensHsli Bec - 2,5-2,7.

dopma 3aneranusi. JKuibl, IITOKH, THH3BL. Pa3Mepbl IerMaTUTOBBIX JKWJI CHIIBHO BaPBUPYIOT M MOTYT JTOCTH-
raTh HECKOJIBKUX KHJIOMETPOB B JUIMHY IIPU HECKOJIBKUX METpax IO MOIIHOCTH.

OtnenbHOCTS. [11acToBas.

I'enesuc. ['mnabuccanbHble, MPEUMYLIECTBEHHO KUIIBHBIE TIOPOIBI.

Puc. 1.124. [lermatut Puc. 1.125. MyckoBUT B nermarurax
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Puc. 1.126. [TerMaTtuTOBast HOPO/ia ¢ BKIIIOYCHUSIMHM JIOBO3EPHTA U IBIUOINTA

Mecrtopoxnenus. bpasunus (Munac-Xepaiic), Hopserus (I'mtepé 6mm3 Apennains, Kparepé B Tenemapke),
Iserus (Utrep6n). Kapemus u mp.

[IpakTiaeckoe 3HadeHne. [lerMaTUTHI SBISIOTCS OCHOBHBIM MCTOYHHKOM TIOJIEBBIX HITIATOB TSI K€paMHde-
CKOIl M CTEeKOJIbHON MPOMBIIIEHHOCTH, CIIOABI M MbEe30KBapIa — AJIs 3JEKTPOTEXHUUECKON MPOMBIIIIEHHOCTH, a
TaK)Xe JIparolieHHbIX KaMHell. B HuX conmepkarcs peakoMeTalbHble U PeIKO3eMeNIbHbIE MUHEpabl (CIIOAYMEH,
Oepnut, KOTYMOUT, TAaHTAJINT, JICTUAOIHUT, KACCUTEPUT, U JIp.).

PazHoBupHocTM. ' p a H M T-m €T MaTHuTBHB -CBI3aHBI C TPAHUTHON MarMom.

Huarnoctuka. L{Ber, cTpykTypa.

[Ipumenenune Ta0uuII - OTIpeeTUTeNeH.

JI7st onipeiesieH sl MarMaTHYeCKUX TOPO/] YacTO MPUMEHSIOTCS TaOIuIIbl — onpeaenuTenn (Tadu. 1.12).

B xauecTBe mpruMepa HCHONB30BAHHUS TaKOW TAOIMLBI PACCMOTPHUM OIpenesicHre oopasia cepoi MOpOoIbI C
KPYTHBIMH CBETJIBIMU KOPUYHEBATO-KEITBIMU IISITHAMH.

B mopozie sicHO pa3nmuuuMbl KPUCTAIIIMYECKHE 3epHa Pa3MEpOM B TIONIEPUYHHUKE B CPEAHEM 10 3 MM H Ooliee
KpymHble, nauHoi 1o 1,5 cMm. U3 3Toro cienyet, 4To CIPYKTYpa MOPOAbl MOJTHOKPHUCTAIIINYECKas CpeaHe3epHU-
cTasg noppHUPOBUAHAS, TEKCTYPa MacCUBHasl, a MOPOJia SBISETCS MHTPY3UBHOM (€cin Obl KPUCTAIIMUECKHUX 3€-
peH He OBbIJIO BUIHO, a CTPYKTypa Oblia mophupoBoi miu ahupoBOid, TO MOPOIY CIEAOBAIO OTHECTH K 3ddy-
3UBHOW WJTH JKIIIBHON).

Cepolil 11BeT 00yCIIOBJIEH Pa3BUTHEM CEPBIX 3€PEH IUIaruoKiIa3a 1 KBapla, COCTABIISIOIUX MPUMEpHO 10 30
% obbema mopoxsl. KpymnHble CBETIIbIE KOPUUHEBATO-KENTHIE 3€pHA, KOJIMYECTBO KOTOPBIX TAKXKE JOCTATOYHO
Bennko (= 30%), mpeacTaBiaeHbl KaTUEBBIM IOJIEBBIM IITIATOM. B mopoje mpUCyTCTBYeT HEMHOTO MENKHX de-
HIyiHyaThIX 3epeH YepHOro OMOTUTA U OYeHb MEJIKMX W30METPUYHBIX WM HENpaBHIBLHON (OpMBI 3epeH MarHe-
THTA; TI0 UX KOJIMYECTBY MOXKHO YCTAHOBHTD, YTO IIBETHOE YHCIIO ITOPOJBI OKOJIO 5.

Hannuus kBapua AaeT BO3MOKHOCTh OTHECTH MOPOAY K KHCJIOW WM B KpailHEM clly4yae CpeJHel TpyImIie 1o
coJiepKaHUIO KpeMHe3ema. Tak Kak KOJMYeCTBO KBaplla BEIMKO M B IOPOJE COAEPIKUTCS KaJTUEBBIA MOJNEBOM
LIIaT, OHA NONaAaeT B TPYIITY KHCIIBIX U OJHO3HAYHO OIpeeNsieTcss Kak OMOTUTOBBINA T'PaHHUT.

Hpyroii npuMep: TeMHO-Cepasi C 3eJICHbIM OTTEHKOM, OJJTHOPOAHAs 06€3 BUAMMOM 00111el 3epHUCTOCTH OpoJa
C OTAETHHBIMU BKPAIUICHUSIMU KPYTTHBIX TEMHO-CEPBIX U YEPHBIX KpUCTAIUIMUECKUX 3epeH. CTpyKTypa ee mop-
¢upoBasl, TEKCTypa — MacCHBHAs; Ha 3TOM OCHOBAaHMH IOPOJAa MOXET ObIThb OTHeceHa K 3((dy3uBHON (Miu
JKUIIBHOR).

OTcyTCTBHE KBaplia M KaJJMeBOTO IMOJIEBOTO LIMaTa BO BKPAIJICHHWKAX HCKIIIOYaeT KUCIBIA COCTaB MOPOJIBI.
OH MOXeT ObITh CpeJIHUH (HO HE WIETOYHOW, TaK KaK MOpoja HEe COAEPIKUT KaJMeBOro MajeBOro IIara) WK
OCHOBHOM. bonbiioe nBeTHOE yKcio (BO BKpaIIeCHHUKaX MUPOKCEH cocTaBisieT okosno 20% obbema mopoabl, U
KpOME TOTrO, OH, HECOMHEHHO, COJIEP)KUTCS B TEMHOOKPAIIEHHOH OCHOBHOW Macce) W TEMHO-CepbIi, Io-
BUIUMOMY, OCHOBHOM TITarHOKJIa3 BKPATUIEHHUKOB TIO3BOJISIET CYUTATH TIOPOY OCHOBHOM.

Takum 00pa3oM, yUHMTBIBasi 3eJIEHBIH OTTEHOK OCHOBHOW MaccChl (IIPU3HAK Pa3BUTHsI BTOPUYHBIX MHUHEpa-
JIOB), TOPOJY CIIEAYeT Ha3BaTh 0a3aJIbTOBBIM MOPHUPUTOM.
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Onpenennurens MarMaTHYeCKUX TOPHBIX TTOPOJ]

Ta6muna 1.12

Ne et Kon-o = CrpykTrypa Tekcrypa MuHepabHbIH IInotn Ha3zBanue nopos! 1 X03si-
i TEMHO g . cocraB 0CThb CTBEHHOE HCIIOIB30BaHHE
LBETH. § s
MHHED g §
aJIoB, Sl
% ><
1 2 3 4 5 6 7 8 9
1.AHTPpYy3HBHBIE
1 Cephlif, 5 KHCIIBII OT MEJIKO- JI0 | MaccHUBHas KBap1i, nojeBod | 2,5-2,7 | rpaHuT—
PO30BBIii, THTaHTOKPHUCTA mmar, porosas 00- CTPOUTENBCTBO,
KpacHbIi JUIMYECKOM MaHKa, CJIIObI 00JIN1I0BOYHBIH MaTepUa
2 Oeblit, MEHee | KHUCIBbIi OT cpefHe- 10 | MerMaTuToBasd, KBapll, noneBoit | 2,3-2,5 | mermMatur — comepxkur Oe-
CBETIIO- 5 TUTAHTOKPHUCTA | MAacCHBHas IIMAT, CIIFOJBI pHINI,  M3YMpYH,  30JI0TO,
cepblii, po- JUIMYECKON TOMNA3 U Jp.
30BBIN, 3ele-
HOBAThIH
3 PO30BBIif, 20 cpenHuit MEJIKO- U | MaccHBHas moneBod mmar, po- | 2,6-2,8 | cuenur—
cepslit CpeIHEKPUCTAIT roBasi OOMaHKa, CIIo- CTPOUTEIBCTBO
JI4ecKas bl
4 Cepblif, Jlo 50 cpenHuit CPEIHEKPUCTAT | MacCHUBHAs MOJIEBOM wmart, | 2,7-2,9 | nuoput —
3€JICHOBATO- JIYecKast ABIUT, OHOTHUT CTPOUTEIBCTBO
cepblit
5 Cepblif, o 50 | cpenuwmii cpenHe-KpyI- MacCHBHasi T10JICBOH mmar, | 2,6-2,8 | muopur KBaplEeBBII
3€JI€HOBATO- HOKPHCTAIUTHY KBapIl, aBTUT, OHOTHUT (TpaHOHOpPUT) —
cepblit eckas CTPOUTENBCTBO
1 2 3 4 5 6 7 8 9
6 TEeMHO- fonmee | OCHOBHOM | KPYNHOKPHCTa | MacCHBHas moneBoi mmar, po- | 2,7-3,2 | rabopo -
cephli, 50 JUIRYECKast roBas oOMaHKa, IH- 00JIMIIOBOYHBIN MaTepuan
YepHBII POKCEH, aBTHT
7 TEeMHO- OCHOBHOH | KpYITHO- MacCHBHAs nabpazop 2,7-3,2 | mabpamopwur -
cephli, TMTaHTOKPUCTA 00JIMIIOBOYHBIN MaTepuan
CHHEBATO- JUIHYeCKast
cepblit
8 3€JIeHOUEpH OCHOBHOM | MEIKOpUCTAI | MacCHUBHas OJIBHH, XpOMHT, 3,2 JIYHHT -
BIif, YEPHBIN, nyecKas MarHeTur CTPOUTEIBCTBO
OJINBKOBO-
cepblit
9 YepHBIN YIABTPAOCH | CpeaHe- MacCHUBHAs TTUPOKCEH 3,1-3,3 | MHPOKCEHHUT -
OBHOM KPYIHOKpPHCTa CTPOUTEIBCTBO
JUIHYECKast
10 | zenmeHoBato4 yABTPAOCH | CPEAHEKPUCTAT | MacCHBHAs OJIUBHH, TUPOKCEH 3,0-3,2 | mepupmotwT -
€pHBIN OBHOM JnyecKas CTPOMTENBCTBO
2.09dpdpy3uBHble
11 | Gemnbrit, 5 KHCTIBIN mophupoBas [SITHHUC-Tas!, O- | KBapil, moneBble | 2,3-2,7 | numapwr -
CBETJIOCEPHI pucTast LITATH, porosast abpasuB, OyTOBEIif KaMEHb
0OMaHKa, CJIFOJIBI
12 | po3oBsii, MeHee | KHCHbIit mophupoBas ISITHHUC-Tas!, O- | KBapil, moneBble | 2,5-2,7 | KBapueBblid mophup -
KpaCHBII 10 pucras IITIATHI, poroBast CTPOMUTEIBCTBO
0OMaHKa, CIIFOJIBI
13 | cBemnocepsiit | Jo 15 | cpemmmit nophupoBas [SITHHUC-TAs!, MO~ | MOJIeBbIC wmatel, | 2,4-2,7 | Tpaxwr -
, 3eJIeHOBa- pucTas poroBasi ~ oOMaHKa, JUISL I3TOTOBJICHHS )KEPHOBOB
TO-CephIi CJTFOJIBI
14 | cepwii, 110 50 cpenHuit mophupoBas rojiocyarasi, 10JIEBOM mmar, | 2,6-2,8 | aupesur -
PO30BBIi IISITHHCT. aBrUT, OHOTHT abpasus,
KHCIOTOYCTOWYMBBII
MaTepHal
15 /| TemHO- Jo 50 | cpennumit nop¢upoas TMISTHUCT. OJIEBOH mmar, | 2,6-2,7 | aHxe3uToBHIH MOPHUPUT
Cephli, nojocyarast KBapll, aBTHT, OMOTUT
Oypblii
16 | TemHO- Oonee | ocHOBHOI | adupoBas MacCHBHas, TI0JIEBEIE mmatsl, | 2,6-3,1 | 6azambT —
cephii, 50 TIOPHCT. poroBast oOMaHKa, CTPOUTENBCTBO, KaMEeHHOE
YepHBIH [IMPOKCEH, aBIUT JINTBE
17 | temHo- OCHOBHOH | mopdupoBas MacCHBHasl, TIOJIEBBIE IITIATHI, 3,0 nrabas -
cepslit, IS THUCTAs poroBasi ~ oOMaHKa, CTPOUTEIBCTBO
TEMHO- [IMPOKCEH, aBIUT
3eJIeHbII
18 HEIOCTOSHH CTEKJIOBUIHAS Ty3BIPHCTAS HEIIOCTOSHHBII 0,3-0,4 | mewmsa -
Bl abpasus, MIPOM3BOJICTBO
neM300eToHa
19 | memoctostHH CTEKJIOBU/IHAS My3bIPUCTAS HETOCTOSHHBIN 1,4-2,5 | Bynkanmdeckuit Ty -
blii CTPOMTENBCTBO
20 HEIOCTOSIHH CTEKJIOBUIHAS MacCHBHas, HEIOCTOSHHBIHI 2,2-2,4 | obcumuaH -
Bl ¢uronanbHast HOJICIIOYHBIN KaMEHb
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1.8. Meramopdusm. Meramoppuyeckre ropHbie HOpPoabl

1.8.1. ®akTopsl MeTamopduszma
Ha ornasiienne

Memamopghusm - pouiecc MUHEPATbHBIX U CTPYKTYPHO-TEKCTYPHBIX MPEeoOpa30oBaHUi CYIIECCTBYIOIINX
TOPHBIX TIOPOJ JTFOOOTO COCTaBA M MPOUCXOKIACHUS, TPOTEKAIOIINI BCIEICTBUE N3MEHEHUS TePMOANHA-
MHYECKHX YCJIOBHH Ie0JIOTHYECKOH Cpebl BHE 30HBI SITUreHe3a. McXomHble moiBepraomumecs MeTaMmop-
¢u3My TOpPOABI YAaCTO HA3BIBAIOT MPOTOJIUTOM. M3MeHsIomuecs: yCIoBHs - TIaBHBIM 00pa3oM TMOBBIILIE-
HHE TEMIIepaTyphl U(WJIN) JAaBICHHUS - ONPEACIAIOT HECTaOMIBHOCTh CYHIECTBYIOIINX MUHEPATbHBIX Ia-
pareHe3ncoB, CTPEMAIINXCS K PABHOBECHIO ¢ HOBBIM yciIoBHAMHE. [loquepkuéM nBe BakHEHIINEe 0cOOCH-
HOCTH IIPOILIECCOB MeTaMopdu3Ma:

1) npomonum 6 xo0e memamophuyuecKux usmeHeHull coxparsiem meepooe cocmosnue (T.e. mpeodpa3oBa-
HHE TIOPOJI IPOUCXOANT 03 MX IIABICHUS, YTO OTIMYAET OT MarMaTHYeCKHX IPOIECCOB U MPOIECCOB
o0pa3oBaHHs MUTMaTHUTOB),

2) npoyecc memamoppuzma a6asemcs cyou30XUMU4ecKum - BAIOBBIA XUMUIECKUH COCTaB METaMOP-
(dbraecKoit TOpoaBI U TTOPOABI, 32 CUET KOTOPOI OHA 00pa3oBasachk (IIPOTOJINTA), OCTAFOTCS OMHAKOBBIMHU
(HE3HAYNTETHBIEC €T0 U3MEHEHHsSI CBOAATCS K YaCTHUHOM ToTepe QUIIOMIHON (a3el), T.e. CHCTEMa SBIISCT-
Csl OIHOCTOPOHHE OTKPTOMH, TEpsIOIIei, HO He mprodpeTaromieii BerecTBo u3BHe. DakTopamMu MeTamop-
(1)H3Ma, OIpCACIAOINNMU HAITPABJICHHOCTb U CTCIICHD U3MCHCHHA NCXOAHBIX MUHCPAJIbHBIX MMaparcHe3n-
COB, ABJIAIOTCS TEMIIEpaTypa, TaBJICHUE U HAIW4Ke B opose (monaHol (asbl.

Temnepamypa. TloBblllieHHE TeMIepaTyphl CBA3aHO C TEOTEPMUYECKUM TPaJAHEHTOM, 00yCIaBIHBatO-
UM Harp€BaHUC INOTPYKAOIIUXCA MMOPOA, JII/I6O C BO3I{CI\/'ICTBI/IGM BHCAPAIONIUXCA MarMaTU4€CKuUX pac-
IUIaBOB ¥ rops4yux (iaronnoB. Meramopguueckre TpaHchopMandy HAYMHAIOTCS IPH TEMITEPaType OKOJI0
200°C 1 npoAOIKAOTCS A0 IUIABICHUS TOPO.

Jasnenue. OCHOBHOE 3HaueHHE IPH IMpoleccax MeTaMop(hu3Ma UrpaeT JUTOCTATUIECKOE JIaBICHHE,
00YCIIOBJIEHHOE BECOM BBIIIENESKAMMX MMOpo. JIuTocTaTHyecKkoe NaBICHHUE TPSIMO IMPOIIOPIHOHAIBEHO
riyouHe (M, COOTBETCTBEHHO, MOIIIHOCTH TOJIIIM BBITIEICSHKAIINX ITOPOJ), TPATUEHT JaBICHUS COCTABIISIET
ot 0.26 1o 0.32 xO6ap/kKM B 3aBUCUMOCTH OT IIOTHOCTH MEPEKPBIBAIOMINX MOpo. OJHOBPEMEHHO C JIUTO-
CTaTUYECKUM Ha MOPOJIbI ACHCTBYET (QDIIOMIHOE JaBICHHUE, IOl KOTOPBIM ITIOHUMAETCS IaBJICHUE TIOPOBO-
TO M MEX3epHOBOTO (Ifora B mopoje. B GonbImMHCTBE cydaeB MPUHUMAETCS, YTO JIUTOCTATHIECKOE U
CTpeccoBoe JaBiicHHE paBHbl. OJHAKO MPH OHPEACICHHBIX YCIOBHAX AABICHHUE B MAcce MOPOJ MOMKET
MPEBBIIIATH JINTOCTaTHYECKOE. [IPHUMHON TOMY CITy’KUT TEKTOHHYECKOE JIaBlIeHHE, CBA3aHHOE ¢ aedop-
Manued mopox M HamOojee IpOSBIEHHOE B 30HAX pPAa3JIOMOB, HMJIM BO3HHKHOBEHHE «(IIIOMIHOTO
CBEPXIaBICHHS».

Hanuuune rpanuenTa gaBneHni ©MeeT BXKHOE 3HaYCHHE Kak (pakTop, Onpeemsromuil nepeMenieHue mo-
TOKOB (hITrOMIOB M3 obyacTeil Goiee BBICOKOTO JaBJieHUs B 00macTi Ooiiee HU3KOTro. DTH (QIrouIHbIE TI0-
TOKU ABJIAIOTCA TJIaBHBIM IIEPEHOCUYUKOM TCILJIa © MHOTUX XUMHUYECKHX DJICMCHTOB.

Axmuenocms ¢mouoa. Hanmuue dnronnHol ¢a3pl B 3HAYMTENBHONW CTETIEHH ONpenenseT odiiee aapie-
HHUE B METaMOP(PUUECKON CUCTEME, XapakTep JiepopMaIiuu OpoI, TEIIONEPEHOC, TPAHCIIOPTHPOBKY Be-
HIECTB MPU XUMHUYECKHUX peaknusx. [IprucyTcTBHE I OTCYTCTBHE (IIIOUIOB ONpENENsIeT caMy BO3MOXK-
HOCTh METaMOP(QHUUYECKUX PEAKIU: PHUCYTCTBUE BOJBI PE3KO YCKOPSIET MPOIECCHl MEPEKPUCTAIITH3AIIUH
MHUHEpaJIOB, KPOME TOT'0, MOCKOJIBKY MeTaMOp(UUECKUE PEaKIU MPOXOJST B TBEPAOM COCTOSHUH, TO
UMeHHO (IIroH]] 00ecTrieYyrBaeT MEPEeHOC XUMHUUECKIX KOMIIOHEHTOB OT PAaCcTBOPSIONIMXCS 3EpeH K oOpa-
sytonumMes. [Ipu 3ToOM BaKHYIO POJIb UMEET HE TOJILKO KOJIMYECTBO, HO U COCTaB (IIFOM/IA, BIMSIOIINN Ha
nzmenenue P-T ycnoBuii Mmetamopduueckux peakiuid. Tak npu nossieHHoN gomu CO, Bo (iaronIHON
(ha3ze HAYAJI0 MHOTMX METaMOP(PHUECKUX PEAKI[Hi CMEIIA0TCS B CTOPOHY 00Jiee HU3KUX TEMIIEPaTyp.

1.8.2.MeTtamopduyeckue peakuuu
Ha ornaBnenue

Metamopdusm — 310 QHU3HKO-XUMHYECKHI Tporiecc. [ 1aBHasi TEHACHIUS MeTaMOp(QHUYECKUX MPO-
LIECCOB — MPHUBEACHUE TOPHBIX MOPOJ K PABHOBECHOMY COCTOSIHUIO IIPU U3MEHEHUH (PU3MKO-XUMHYECKHX
ycnoBuil. Kak oTMedeHo Bbllle, H3MEHEHHE MHTEHCUBHOCTH BIHMSHUS (akTOpOB MeTamopdr3Ma IpUBO-
JIUT K TOMY, 9YTO MHHEpAIbHbIE aCCOIHAIINH, CIAaralolIfe TOPHYIO0 TIOPOTy, CTAHOBATCS HEYCTOWYUBHI (HE
MOTYT CYILIECTBOBATh MIPH TAKHUX YCIOBHAX). HaunHaeTcs mporecc XuMHUYECKOT0 pa3iosKeHUs] MUHEPAJIOB
B TBEPJOM COCTOSIHUH H, OJTHOBPEMEHHO, POoLecC 00pa30BaHus 3a CYET HUX HOBBIX MUHEPAIBHBIX acCO-
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[UAIIHA, CIIOCOOHBIX CTA0MIBFHO CYIIECTBOBATH B HOBBIX TEPMOJUHAMHYECKUX YCIOBHUIX. DTOT MPOIIECC
MOJKHO OTIHCATh CIIEAYIOIIeH CXEMOM: BRICBOOOXKICHNE aTOMOB M3 KPUCTAITMYECKUX PEMIETOK HEYCTOM-
YUBBIX MUHEPAJIOB, 00pa30BaHUE IICHTPOB KPUCTAIIN3AIIMU CTAOMIBHBIX MHHEPAJIOB, JBUKCHHE aTOMOB
K 3TUM IICHTPaM, YAaJCHHE M3 MECT PEaKI[MH aTOMOB, HE BOIIEAIINX B COCTaB HOBOOOPA3YIOUIUXCS MU-
HEPaJoB.

MeTtamoppHuIecKyo CHCTEMY MOKHO COIMOCTAaBUTH C KOHCTPYKTOPOM, W3 Habopa JeTaneil KOTOpOoro
(XMMHUYECKHUX AJIEMEHTOB) B 3aBUCHMOCTH OT YCJIOBHI COOMPAIOTCS pa3Hble KOHCTPYKIMH (MUHEPaIbHBIC
aCCOIIHAITUH). Takne Tparchopmanun MOTYT MIPOUCXOANTD HEOJTHOKPATHO.
Meramopdudeckne peakiuy pa3aessSoTCs Ha Ba IIaBHBIX THIIA.

Peaxyuu «decazayuuy, onmuchIBagMbIe CXEMOW MUHEpaJl = MUHEpaJ + Ta3, IPU KOTOPBIX IMPOUCXOIUT
yaaneHue 00JIaJaloNuX BBHICOKOH MOJBUKHOCTBIO JISTYYHMX KOMIIOHEHTOB. [IpuMepoM TakoW peakiuu
CITY’KHT BbIJIEJICHHE BOJBI TIPH Pa3I0KEHUHA OMOTHUTA:

2K(Fe,Mg)3[A|SI3010](OH)2 + 6S|02 = 2K[A|S|30g] + 3(Fe,Mg)2[S|206] + 2H20
6I/IOTI/IT KBa MOJIeBOit TUIICPCTCH
pi mImnar P

Wnorna, ecan npu MeTamopdu3mMe MpOUCXOIUT 3aMeHa 00j1ee BHICOKOTEMITepaTypHbBIX O€3BOJHBIX MUHE-
pasoB Ha OoJiee HU3KOTEMIIepaTypHbIe, PEaKIIMU MOTYT HUMETh OOPATHYIO HAIPAaBICHHOCTD U COMPOBOXK-
JaTbCs TUApaTanueil.

Peaxyuu munepan - munepan, NpUBOAAIINE K 3aMEHE OJHUX MUHEPAIOB Ha Apyrue. [Ipu sTom peak-

UM MOTYT MPOTEKATh KaK MEXy Pa3HBIMH MHUHEPAIaMH, TaK U IIPHBOTUTH K HOIMMOP(HBIM IpeBpariie-
HUSIM.
[Tpumepom mepBoO# M3 HAa3BaHHBIX TPYMIBI PEAKINHA CIYKHUT MIPUBEAEHHOE BBIIIE 00pa3oBaHHUE KalHeBO-
ro MOJICBOTO HINAaTa M TUIepCcTeHa 3a cU€T peakuuu OMOTUT + KBapll, MO0 paziokeHue anpouTa (He-
YCTOMYMBOTO B YCIOBHSAX BBICOKOT'O JaBlieHHsS) C OOpa3oBaHMEM MaparcHe3rca >XKaJeuT + KBapil:
NaAlSi;Og = NaAlSi,O¢ + SiO, Kak BUAHO M3 3THX JOBOJBHO MPOCTHIX MPUMEPAX, B PEAKIIHIX MOMKET
Y4acTBOBaTh Pa3HOE YMCIIO MUHEPAIBHBIX (a3 (OT OAHOM 0 Ooiee IecsITKa) , IPH 3TOM KOJIMYECTBO pea-
THPYIOMIHUX U 00pasyromuxcs a3 He 00g3aTeNnbHO OyAyT OJTUHAKOBBI.

Peakiym MexIy MUHEpaliaMu MOTYT MPOTEKaTh U 0e3 TMOSBICHUS HOBBIX MHHEPaJbHBIX (a3 (COOT-
BETCTBEHHO, U 0€3 M3MEHEHUs] MHHEPAILHOTO COCTaBa MOPOJIBI). DTO TaK Ha3bIBaeMble OOMEHHBIEC peaK-
UM, B XOJIe KOTOPBIX TI0 MEpe M3MEHEHHUsI TeMIIEPaTyphl U JaBJICHUs POUCXOAUT TiepepactpeieieHue
HEKOTOPBIX XUMHYECKHX 3JEMEHTOB MEXIY ACCOLHMUPYIOIIMMH MUHEpanaMd. Tak mapareHe3uc -
POKCEH + IpaHaT YCTOWYMB B JOCTATOYHO IIMPOKOM MHTEpBAJIC TEMIIEPATYpP M IaBICHHUH, POCT TeMIepa-
TYpBI JJayKe Ha MepBbIE COTHHU IPayCcoOB HEe Oy/leT MPUBOAMUTH K PEAKLUSIMHU, CONTPOBOKAAIOIINMCS X pac-
TBOpEHHE M 00pa3oBaHWE HOBBIX MUHEpasioB. [Ipu M3MEHEHUH TeMIepaTypbl MHHEPAJbl C TIEPBHYHBIM
COCTaBOM CTAHOBSATCS HEPaBHOBCCHBIMH, MEXIY HUMH MPOHCXOMUT Tepepacnpenenenue Fe m Mg: no
Mepe pocTa TeMIleparyphl IpaHar oboramaeTcs MaraieM (IpUOIMKasch MO COCTaBy K IHPOILY), a ITH-
POKCeH - jkene3oM. YacTo Takue oOMEHHbIE Peakllny 3aTParuBatoT JIMIIb KPaeBble YaCTH COCEICTBYIOIIIX
MHUHEPAJIOB, MOITOMY COCTaB IIEHTPAIILHOW YacTU OTBe4aeT HadalbHbIM PT-ycnoBusiM meramopdusma, B
TO BpeMs KaK COCTaB PEAKIMOHHBIX KaéMOK OTpa)kKaeT HalpaBlIeHHOCTh u3MeHeHus PT-ycnosuid. Takue
napbl 30HATBHBIX MHUHEPAJIOB SBIISIOTCS BAKHBIM HCTOYHHKOM MH(pOPMAIINH JUTS ONpeaeIeH s abCOII0T-
HBIX 3HAYCHHUI TEMITEpaTyp U JaBIICHHH MeTaMOPQHUYECKOro mporecca (Ha U3yYeHUH TaKUX U3MEHEHUM
OCHOBaHbI MUHEPAJILHBIE T€OTEPMOMETPHI 1 Te00apOMETPBHI).

Jmuana3oH yCTOMYMBOCTH Y Pa3HbIX MHHEPAJIOB Pa3JIMyueH, BCICACTBHE YETo B IIOPOJE HEKOTOPOE BpeMs
MOTYT COXPaHSIThCSI paHee oOpa3oBaHHbIE MUHEpaibl (HalpuMep, HeMeTaMOp(pHUUeCKUe HAa HaYaIbHOM
CTa i MeTaMoppu3Ma).

[TpumepomM BTOPOI TpyMIIBl peaKUid CITyXKaT MPEBPAILECHUS B Py aHAATY3UT-CHIUTMMAaHUT-KHAHHUT; 3TH
MHHEpaJIbl UMEIOT OJMH U TOT ke cocTaB Al,SiOs, HO pa3TUUarOTCs IO CTPOCHUIO KPUCTAJUTHUYECKUX pe-
m€TOK 1 00pa3yroTes npu pazaudnsix P-T ycmoBusx (puc.1.127).

Y CTOHYMBOCTS MUHEPAIOB B pa3HbIX P-T ycioBusx ompenenseT BO3MOXKHOCTh YCTaHOBIICHHSI Mapa-
METPOB METaMOpP(UYECKOro MHUHEpanooOpa3oBaHUs MO COCTAaBY MUHEpaIbHBIX accouuanuid. [Ipucyrt-
CTBHE aHJIANTy3UTa YKa3blBaeT HA (GOPMUPOBAHUE MPU HU3KHUX JABICHUSX W HU3KUX TeMIIEpaTypax, CHII-
JMMaHUTa - IPU HU3KUX - YMEPEHHBIX JaBICHHUSAX M BBICOKHX TEMIIEpaTypax, KHaHUT XapaKTepeH s
nopoj, o0pa3oBaBIINXCS NPU YMEPEHHBIX U BBICOKHMX JaBiieHHsX. HekoTopble MHUHEpabl YyCTOWYHBEI B
JIOBOJIbHO y3KOoM mHTepBaje P-T (mampumep, npucyrcrsue maBconuta CaAl,(OH),[Si,0;]H,0 - mamex-
HBIH MHAMKATOp MeTaMop(hu3Ma MOBBIIIEHHBIX JIABICHUA U HU3KUX TemIiiepatyp).Hy»kKHO OTMETHTh, 4TO
B WACATBHBIX YCIOBHUSX PEaKUUH JAHHOTO TUIA HE 3aBUCAT OT WHBIX KPOME TEMIIEPaTypbl U JaBICHUS

132



133

YCJIOBHI, HO B PEaJbHBIX METAMOP(PHUICCKUX CHCTEMaX MPUCYTCTBHS APYTHX MHHEPAIbHBIX (a3 u (irro-
UJ1a HECKOJIbKO BIIHUSIOT BIUATH HAPT-ycioBus (ha30BbIX MEPEX0I0B, YTO HEOOXOIUMO YUUTHIBATH (TaKHe
JIAHHBIC TOJYYaIOT B XOJIC IKCIIEPUMEHTATHHOTO MOCIUPOBAHUS MPOIIECCOB METAMOP(HUIECKOTO MUHE-
pajiooOpa3oBaHus).
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Puc.1.127.IIpeBpamieHus B psay aHOANY3UT-CHJUTUIMAHUT-KHAHNAT.

Jluamna3oH yCTOMYMBOCTH Y Pa3HbIX MHHEPAJIOB Pa3jiMueH, BCICACTBHE YEro B MOPOJEC HEKOTOPOE BpeMs
MOTYT COXPaHSThCSI paHee oOpa3oBaHHbIE MUHEpaNbl (HallpuMep, HeMeTaMOp(pHUUECKUe Ha HadalbHON
CTauu MeTaMoppu3Ma).

1.8.3. Knaccol MmeTamoppusma
Ha ornasnenue

B 3aBrCHMOCTH OT I'€0JIOTMUYECKOM 00CTAHOBKH M BKJIaZla TOTO MM UHOTO (pakTOpa MeTaMOp(pU3M U Me-
TaMopdHUeCcKHe TIOPO/Ibl TIPUHSITO Pa3eisaTh HA HECKOIBKO KITACCOB: OUHAMO-MEPMATbHbIL MEMAMOP-
¢husm (0XBaTHIBAIOIIUN 3HAYATEIBHBIC 110 00beMaM M ILIONIAJN YYaCTH U Ha3bIBAEMbIi B CHITY 3TOTO
TAKKE PECUOHATIbHBIM); KOHMAKMOBbIL MEMAMOPPUIM T OUCTOKAYUOHHBII MEMAMOPPUIM.

Hunamo-mepmanbusiil (unu pecuoHanbHulil) Memamopgusm 0XBaTblBaeT Oonblne 00bEMBI HOPOT,

MPOCTPAHCTBEHHO COM3MEPHUMBIE C KPYNHBIMU TEKTOHWUYECKUMH CTPYKTYPaMH, U OOYCIIOBJIEH OZHOBpE-
MEHHBIM BO3JEHCTBHEM TEMIIEPaTypbl, BEI3BAHHOW 3HAOT€HHBIM TEIUIOBBIM IOTOKOM, M AaBieHus. [Ipo-
SIBJICHUSI TAKOTO MeTaMop(hu3Ma CBsI3aHbl TEKTOHHYECKHAKTUBHBIMU 30HAMH, B YACTHOCTH C 30HAMHU TO-
pooOpa3oBaHus.
[lopoasl MOTYT OKa3aThCsl B yCJIOBUSX MOBBIMICHHBIX TEMIIEPATyp U AAaBJICHUN M B Cilydae NPUTHOaHUs
TEPPUTOPUH BHE 30H IPOSBICHUS SHAOTEHHONW aKTHBHOCTH M BBICOKHX TEIUIOBBIX MOTOKOB; BBICOKAs
TeMIIepaTypa J0CTHraeTcs 3a C4ET Fe0TepPMHUUECKOro IpaJueHTa, a JaBJICHNe — 3a CYET Beca BbIIIETIekKa-
mux nopoA. Takoil TUN pernoHansbHOro MeTaMop(H3Ma Ha3bIBAIOT METaMOPPHU3MOM NOrpykeHus. 13y-
YeHHE TIYOOKOTIOTPYKEHHBIX TOJII YKA3hIBAET, YTO MPU TAKOM MEXaHU3ME OCYIIECTBIISIOTCS JIUIIb HU3-
KOTeMIlepaTypHble MeTaMOp(GUUECKUE MPeoOpa3oBaHusl, COOTBETCTBYIONINE HAYaIbHBIM JTallaM MeTa-
Mopdusma.

Konmaxmosvii (unu mepmanvuwiii) Memamopghusm cBsI3aH C BO3IEHCTBUEM TEIUIOBOI'O MOTOKA Mar-
MaTHYECKHX PACIUIABOB M COMPOBOXIAIOMINX UX (DIFOMIHBIX TIOTOKOB Ha BMEIIAIOIIUE MTOPOJIbl 36MHOM
KOpHBL. [ TaBHBIM perynupyoomuM (GakTopoM oOpa3oBaHUS METaMOPPHUUECKUX MOPOJ SBISETCS MOBBIIIE-
HHUE TemIeparypsl. MaciuTaObl KOHTAaKTOBOTO BO3/ACHCTBHS Ha MOPOJBI 3aBUCAT OT COCTaBa, 0OBEMOB H
TeMIIepaTypbl MarMaTU4eckoro tena. Mi3aMeHeHus mopo/] Ha KOHTaKTaxX ¢ HeOOJIbIINMH JIaiikaMu, CUJIIa-
MU H JIABOBBIMU IMOTOKAMH HMEIOT IUPUHY OT MHJUIMMETPOB JI0 HECKOJILKUX METPOB, TIPY 3TOM B HUX HE
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OTMeYaeTcs 3HAYUTENFHOTO TPe0Opa3oBaHus MOpo| (MHOTIa OrPAHUIHBAIONIECTOCS JIUIIIb JIeTHpaTaneH
MUHEpaJioB). BOKpYr KpyMHBIX WHTPY3WBOB IMHPUHA K30KOHTAKTOBBIX OPEOJIOB JIOCTUTAET OOJBIINX
MacIITa0oB - 70 COTEH METPOB U KWIOMeTpoB. Hanbomnee MOIIHBIE 35K30KOHTAKTOBBIC 30HBI OKPYKAIOT
KPYIHBIC TPAHUTOUIHBIC WHTPY3UBBI, YTO CBSA3aHO C HACHIIIEHHOCTHIO IPAHUTHBIX PACIUIABOB (IFOMIA-
Mu. OTaeNsisich 0T MarMaTHIECKOTO paciijiaBa, OHU MPOHUKAIOT B TOJIIIH BMEIIAIONINX TOPOJI, TIPHUBOIS K
ux HarpeBy. CTerneHb nMpeoOpa3oBaHus MOPOJ SK30KOHTAKTOBBINA 30HBI CHIDKACTCS IO Mepe YAAJICHUS OT
WHTPY3UBA: MUHEPAIBHBIC aCCOIMAIINY, COCTOSIIUE U3 BHICOKOTEMIICPATYPHBIX MHHEPAJIOB, pacrojara-
I0TCSl BOJTM3U WHTPY3HBa, HU3KOTEMIIEpaTypHBIC aCCOIMANINY - HA TIepU(pepUH KOHTAKTOBOH 30HBL Dop-
Ma KOHTaKTOBBIX OPEOJIOB M BBIICISIEMBIX BHYTPU HUX 30H, OOJMYAIOIINXCS MUHEPAITLHBIMH aCCOITUAIIH-
SIMH, IMCIOT CJIOKHBIC OUEPTaHUs, YTO CBSA3aHO C PA3IUYHON (DIFOMIONPOHUIIAEMOCTBIO TOJIIH (MAKCH-
MaJIbHOHM B 00J1aCTH TPELIUH M Pa3jIOMOB) M COCTaBOM Mopoj. B ciydae Bo3mericTBuUs (IFOMIOB HA TIOPO-
JIl PEaKIUU COMPOBOXKIAIOTCS MPHBHOCOM-BBIHOCOM 3JIEMEHTOB, TO €CTh CHCTEMa MepecTaéT ObITh 3a-
KpBITOH; oOpa3yromuecs MUHEpPAIbHBIC TOPOJBI  OTHOCATCA YK€ K  KIACCy  KOHTaKTOBO-
METaCOMATHYECKUX TTOPOJIbI.

Tabmwmma 1.13.

Kiraccndukarus mporeccoB Mmetamopduzma

Tun meramopgusma daxkTopsl MeTamophuzmMa

YBenuueHue NaBiIeHUS, TUPKYISAIAS

MeTtamopdu3m norpyKeHus
BOJTHBIX PaCTBOPOB

MeTtamopdu3M HarpeBaHus Poct Temneparypsl

BzaumoneiicTBre rOpHBIX MOPO/I C

MetamopdusM ruapaTanuu
pb Aipatall BOJHBIMH PaCTBOPAMU

JIFCIOKaITMOHHBIN
Texronnueckue aeopmannu
MeTaMmophu3M
WmnakTHeIH(yaapHbIi) ITaneHue KpynHbIX METEOPUTOB,
MeTamophu3m MOIIIHBIE SHIOTEHHBIE B3PBIBBI

Jlunamuveckuti (unu OUCIOKAYUOHHBIIL) MemamMop@u3zm IPOTEKAET B YCIOBUSIX MOBBIIICHHOTO JIaBjic-
HUSI TIPH OTHOCHTEIBHO HHU3KOHM TemrepaType (TO4Hee MPU OTCYTCTBUU W30BITOYHOrO MO CPABHEHUIO C
HOPMAJIBHBIM T'€OTEPMUYCCKUM TPAJUCHTOM TEIUIOBOI'O MOTOKA). [ JIaBHBIM PEryiupyronmM (HakTopom
oOpa3oBaHuss METaMOP(HUUIECCKUX ITOPOJT SABJISICTCS MOBBINICHUE JaBICHHs. Takol MeTaMOP(PHU3M CBS3aH C
30HAMU TEKTOHWYECKUX Aedopmanuii (cMsITHS, pa3inoMoB). MTHTEHCHBHOCTh MeTaMophuieckux npeodpa-
30BaHWH BO3pACTaeT O Mepe HapacTaHWs HHTEHCUBHOCTH TEKTOHWYECKHUX HaINpsKeHUH. B MamormyOus-
HBIX YCJOBHSX IPU HU3KHUX TeMIIepaTypax rOpHbIE TOPOJIbI BEYT C0s KaK XPYIKHUE Telia, YTO MPUBOIUT
K UX Jpo0JieHUsl Ha 00JIOMKH pa3HOW pa3MEpHOCTH M (hOPMUPOBAHUIO KaTaKIa3THUECKUX TeKCTyp. [Ipu
JUHAMUYECKOM MeTaMopdu3Me riyOUHHBIX OO/, 00IaIAI0IINX MIACTHYHOCTHIO, BEAYIIIMM MPOIIECCOM
SIBJIICTCS IEPEKPUCTAIIIM3AIIMCH BEIIECTBA B YCIOBUSIX TPAJMCHTA IABJICHHA.

OnHa U3 COBPEMEHHBIX KilacCu(uKaluii Meramopdu3ma, KoTopasi OCHOBaHa Ha (pakTopax, onpeaess-
IOIUX TIpoIiecc, npuBefeHa B Tab6m.1.13.

1.8.4.®anun meramoppuzma
Ha ornasnenue

BeliecTBEHHBIM OTpaKEHUEM CTEIICHHU MPeoOpa3oBaHMs MOPOJ] B MpoLiecce MeTaMopdu3Ma SBISIFOTCS
MUHEpaJIbHBIE MMAapareHe3UChl - OJHOBPEMEHHO KPUCTAJUTM3YIONIUECS MUHEPAasbl, CTA0MILHO COCYIIE-
CTBYIOITHE TIPU JAHHBIX YCIOBHUSIX MeTamopdm3ma. M3ydenne MetaMoOppUIeCKUX apareHe3ucoB MO3BO-
JIMJIO pa3paboTaTh yueHue 0 MeTaMopduueckux (arusax, OCHOBBI KOTOPOTro 3ajokeHs! I1. Dckona B 1920
T.

Memamopgpuueckas ¢payus - COBOKYITHOCTb TOPHBIX TIOPOJI, IPETEPIIEBIINX METAMOP(PHU3M B OJIH3KUX
TEPMOANHAMUYCCKUX YCIOBHAX W BCIICACTBUEC 3TOI'0 o6na11a}01m/1x TUIIMYHBIMU JJIA JaHHBIX yCHOBI/Iﬁ
cTaOMIBHBIMU MapareHe3ncaMu MuHepaioB. Ha rpanuiiax ¢aruii mpoTekaT MHUHEPaIbHbIC TIpeodpa3o-
BaHMUsI, OTPAXKAIOIINE CMEHY OJHUX NaparcHe3UCOB HA ApPYTHUe, YCTOMUYUBBIE B HOBBIX TEPMOJUHAMUYE-
CKHUX yCJIOBUAX. Bce ImopoAbl ¢ OAMHAKOBBIM BaJIOBBIM XUMHNYCCKHUM COCTAaBOM B YCJIOBUAX 0)1H017I (i)aI_II/II/I
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MIPEICTABIICHBI OJHON W TOW ke (paruu mpeacTaBiIeHbl OOHOW M TOHM K€ accolManueli MUHEPaoB. ITO
MPaBUIIO OOBSCHSIET KOHBEPTCHITUIO COCTABOB MTPHU MeTaMop(u3Me.

B 3aBucHMOCTH OT HaIlpaBICHHOCTH CMEHBI (alrii pa3lessaioT MPOrPECCUBHBINA U PETPECCUBHBIN Me-
tamopdusM. [lpocpeccusnwviti memamopghuzm NPOTEKaET B YCIOBHUSIX MOBBIILICHNS TEMIIEPATYPHI U JAaBie-
HUS W TPUBOIUT K CMeHe Ooylee  HH3KOTEMIEpaTypHBIX  MapareHe3ncoB Ha  Ooiee
BBICOKOTEMIIEpATYpHBIE. PecpeccugHbiii Memamopgusm, HAMPOTHUB, IPUBOUT C 3aMEHE BBICOKOTEMITEPA-
TYpPHBIX MapareHe3UCOB Ha 0OJIee HU3KOTEMIIEpaTypHBIE (3TOT MPOIECC HAa3bIBAKOT duaghmopes). IIpote-
KaHWE peaklril perpecCHMBHON BETBH MeTaMOp(u3Ma BO3MOKHO TOIBKO IPH YCIOBUH MOCTYIUICHUS B
MeTaMOpPPHUIECKYI0 CHCTEMY BOAHOTO (UIFOWIA, HEOOXOTUMOTO I THAPOTAIMA MUHepanoB. MIMeHHO
13-32 OTCYTCBHS BOJIBI Ha MIOBEPXHOCTH OOHAXKAIOTCS METaMOpPHUECKHEe KOMIUIEKCHI, c(hOPMUPOBaHHbBIE
B MIyOWHaX MPH BBICOKMX TEMIIEpaTypax M AaBICHUSAX M HE yTPaTUBIINE MUHMaMOp()UUECKUX MHHE-
PABHBIX acCoUMaIil pH MOABEME K MOBEpXHOCTH. [Ipu paccMOTpeHNH OABEPTIIUXC MeTaMOphu3My
MOPOJ Cpe HUX 1eTIeco00pa3Ho BRIACIATH MOPOABI MeTaMOp(U30BaHHBIE M METAMOP(HUIECKHE.

Memamopguzosanuvie - YaCTHYHO TIPeoOpa3oBaHHBIE B Mpoliecce MeTamop(duzMa ropHbIE MOPOABI,
COXpAaHUBIIUE BUAUMBIC IPU3HAKU CBOCH MEpBUYHON Mpupobl. K Ha3BaHUIO TaKUX MOPOJ 100aBIsIETCS
MPUCTaBKa MeTa- (HapUMep, METAIICCUaHHUK ).

Memamopguueckue - TOpHBIE TIOPOBI, CHOPMHUPOBABIINECS B pe3yJbTaTe INIYOOKHUX MeETa-
MOp(HUYECKUX TPEeoOpa3OBaHUMN, YHUUYTOXKHUBIIMX B MPOIECCE MEPEKPUCTAIUIM3AINK BUIMMBIC
NPU3HAKU NEPBOHAYAIBHBIX CTPYKTYDP, TEKCTYp U MHUHEPAIBHOIO COCTaBa HMCXOIHBIX IIOPOL.
['mybokue meramopduueckue mpeoOpa3oBaHUs MPUBOIAT K IMOJHON 3aMEHE MCXOJHOTO0 MHHE-
pajJbHOrO COCTaBa MOPOJ HOBBIMM MUHEPAIbHBIMU HapareHesnucamu. OnpeaeneHue NepBUYHOIO
cocraBa MeTaMOP(UICCKUX MTOpoa TpeOyeT MPUMEHEHHS CIICITUATBHBIX METOIUK.

Dopmul 3anecanusi memamopghuueckux nopoo. I1ockombKy MCXOAHBIM MaTepHajoM MeTaMopQuue-
CKHX TOPHBIX TIOPOJ SBISIOTCSA OCAJOYHBIE W MarMaTW4decKue MOpOJbl, UX (HDOPMEI 3ajeraHus TOJHKHBI
COBMAaTh C (popMaMu 3aJeraHus ITUX MOPoA. Tak Ha OCHOBE OCaIOYHBIX TIOPOJ] COXPAHSIETCS IIacTOBas
¢opMa 3ameranusi, a Ha OCHOBE MarMaTW4ecKux - ¢opMa HHTPY3UH MM TTOKPOBOB. DTUM WHOT/IA TIOJb-
3YIOTCS, YTOOBI ONPEENUTh WX MPOUCXOXKIeHHE. Tak ecnu MeTamopduyeckas mopojaa MPOUCXOJUT OT
0CaJIOYHOM, el AIOT MPHUCTaBKy Mapa- (HampuMep, maparHeicsl), a ecim oHa 00pa3oBaiach 3a CUET Mar-
MaTUYECKO# MOPO/IbI, TO IPUCTABKY OPTO- (HApUMEp, OPTOTHEHCHI).

1.8.5.MeTacomaTto3. MeracoMarnyeckue ropHbie MOpPoabl
Ha ornasnenue

ITox MeTacoMaT030M IOHUMAIOT MPOIECC MTPEOOpPa30BaHMSI TOPHOH MOPOJABI B TBEPAOM COCTOSHUH,
COTIPOBOX/IAIOIIUICS YACTUYHBIM WJIM TIOJTHBIM M3MEHEHHEM €€ XUMHYECKOTO U MHUHEPAIbHOTO COCTaBa.
Kak u npu meramopduzme, pacTBOpeHrEe CYIIECTBYIONINX MUHEPAJIOB U 00pa30BaHHUE HOBBIX IPOHUCXO-
JTIUT OJTHOBPEMEHHO, ONarogaps 4eMy Mopoja COXpaHsIeT TBEPAOE COCTOSHHE, HO 8 OmMaudue om Mmema-
Mopgusma, npU_MemacoMAMuYeckux peakyusx npoucxooum aKmueHbulll NPUGHOC U 6bIHOC XUMUYECKUX
anemeHmog. MeracoMaTudeckas cucTeMa sIBJsieTcsl OTKPBITOM. MeTacoMaTo3 BBI3BIBAETCS BO3/IEHCTBHEM
Ha 1opoay (IPOTONHT) XUMHYECKH OTIIMYHOTO OT He€ (JIFouaa, 1 MeTaCOMaTHYEeCKHe PEeaKIUu MPOTeKa-
10T MEXJIy TBEpoii (TopHas OPOJa) M KHUJIKOW Wiy razoo0paszHoii ((uona) da3zaMu Npu MOCTOSHHOM
COXpaHEHUH TOPHOM MOPOJION TBEPJOTO COCTOSTHUA.

Pezynupyrowgumu cpaxmopamu memacomamosa senawomcs. a) Temreparypa, 0) QIIONIHOE NaBICHHUE
(3aBHUCHIIIEE OT TEMIIEPATYPHI), B) TPAAUECHT XUMUYECKUX TIOTEHIIAIOB KOMIIOHEHTOB B CHCTEME TIOPOoJIa -
taronn, 1) aBomonmst Eh u pH B motoke ¢uronga. B BEICOKOTEMITEpATYpHOM 00JIACTH METACOMATO3 CO-
NpsDKEH C TIpolleccaMd MarMooOpa3oBaHUs; B HU3KOTEMIIEPATYPHOH IMEPEeXOIUT B THIIEPTeHe3 (M Tpe-
KpaIiaeTcs B YCIOBUSIX 3aMepP3aHus BOJIBI).

B 3aBucuMoOCTH OT O0YCITaBIMBAIOUINX METACOMATO3 NMPUYHH €ro Pa3AeisaioT Ha TPU Pa3HOBHIHOCTH:
1) KOHTAaKTOBBIH, CBA3aHHBIA C BO3JICHCTBHEM TEILUIOBOTO MOTOKA M (IIFOMIOB MarMaTHYECKUX TN Ha
OKpY’KaloIle X MOPObI; BKIFOYAs MPOIIECC aBTOMETACOMATO3a - BO3JEHCTBUSI MAarMaToreHHOro (uItou-
JlaHa YCTEBIIME paHee PACKPHUCTAITN30BATHCS MarMaTHYeCKUE TIOPOIbI;

2) pervoHaNbHbIH, CBSI3aHHbIH C PETHOHAIBLHBIM YHIOI€HHBIMU TOTOKaMH ()JIIOUIOB; TaKHe MOTOKH MO-
TYT TIpeJBapsTh M 3aBEPIIaTh MAarMaTH3M, JTUOO HE UMETh C HUM HEIOCPEJICTBEHHOM MPOCTPAHCTBEHHON
CBS3H;

3) rumepreHHsIN, IPUYPOUECHHBIN K 30HE TMIIEPreHe3a-dIUIreHe3a W CBI3aHHBIA ¢ XUMHUECKUM BO3ZIEH-
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CTBHEM Ha TOPOABI QUIBTPYIOMINXCS CKBO3b HUX HH3KOTEMIIEPATYPHBIX PACTBOPOB; OOBIYHO TUIEPTEH-
HO-MeTacoMaTHYeCKre peoOpa3oBaHMs PACCMAaTPHUBAIOT KaK CAMOCTOSATENbHBIN MPOIECC - TUIIEPTeHes.

1.8.5.1.CucreMaTuKa MeTACOMATHYECKUX F'OPHBIX MOPOJ
Ha ornasnenue

B cooTBeTCTBMM ¢ Ha3BaHHBIMH PA3HOBUIAHOCTSIMH METACOMATO3a, THII METACOMATUYECKUX IMOPOJ
pa3neNsaoT Ha TPU KJlacca: KOHTAKTOBO-METAaCOMATHYECKHE, PErMOHAILHO-METaCOMATHUECKUE, THIICp-
TeHHO-METaCOMATHYECKHE.

Konmaxmoso-memacomamuueckue nopoosi 00pa3yroTcs B 30HaX BHEJAPCHUS MarMaTHYSCKHX PacILia-
BOB M 0053aHBI CBOMM IIPOMCXOXKJICHUEM BO3JICHCTBHIO CBSI3aHHBIX C HUMH (DIIIOMIIOB Ha BMCHIAMOIINC
nopoibl. borateie duroniaMu UHTPY3UBBI (OCOOCHHO TPAHUTHOTO COCTaBa) OOPaMIISIOTCS OOIIMPHBIMU
OpeoaMi KOHTaKTOBO-METACOMATHYECKUX MopoA. K 3ToMy Kllaccy Takke OTHOCSATCS MPOAYKTHI aBTOMeE-
TacOMaTo3a - Pe3yJIbTaT BO3ACUCTBHS MarMaTOreHHOro (UIIOMAa Ha YCIIEBLIME PaHee 3aKPUCTAITU30-
BaThCSl MAarMaTHYECKUEC TIOPOJIBI.

Pecuonanvro-memacomamuueckue nopoovi QOPMUPYIOTCS B TEKTOHUECKH aKTHBHBIX 30HA MO/ BITHSI-
HUEM MOIIHBIX TIOTOKOB (DIFOMIIOB, COMYTCTBYIOIIUX Mpoiieccam (HOpMUPOBAHUS TTyOUHHBIX MarMaru-
YECKUX 0YaroB WX BOOOIIE HE UMEIONINX HETIOCPEICTBCHHOM CBSI3U C MArMAaTHYSCKUMH OYaramH.

B eunepeenno-memacomamuyeckuii xacc oObeIUHIIOTCS TOPOABI, C(hOPMUPOBAHHBIE B 30HE THIIEP-

reHe3a, o0pazoBaHNe KOTOPBIX O0YCIOBIEHO XMMUYECKHUM BO3JICHCTBHEM Ha TOPOIBI (DHUIBPYIOIIMMHUACS
CKBO3b HHMX BOJIaMU (BHE 3aBUCHMMOCTH 3HJIOTEHHOT'O WJIM SK30I€HHOTO MPOUCXOKJIeHUs). [ ureprenHo-
METacoOMaTHUECKHE MPeo0pa3oBaHusl TPAIUIIMOHHO PACCMaTPUBAIOTCS KaK CaMOCTOATENBLHBIN Mpolece -
eunepaenes.
MeTacoMaTHTBl Ka)XJIOTo Kiacca MOAPa3esOTCS Ha OTPSIbl 0 XUMHYECKOMY COCTaBy mopoj (00y-
CJIOBJICHHOMY, B CBOIO OUYepe/ib, KHCIOTHO-IIEIOYHBIMU CBOHCTBAMU (DIIFOMIA, TIPUBEIIIIETO K X 00pa3o-
BaHUIO); BbLOCIAIOM MPU OMPs0A.; WerouHble MemacoMamumbl, KUCIOMHblE MEMAcCOMaAmMumsl U OCHOG-
Hble Memacomamumyl (WA 0a3uUKATHI).

1.8.6.MurMaTuThl M MUTMATHTOOOPA30BAHME
Ha ornasnenue

Muemamumom (om epeu. migma, podumenvruiti nadex: Migmatos- cmeuienue, cmecy) Ha3bIBAIOT TOP-
HYIO TTOPOJTY, COCTOSIIIYIO U3 METaMOP(PHUECKOro BMEIIAIOIIETO BEIECTBA C )KUJIKaMHU, OJM3KUMH 110 CO-
CTaBYy K TPaHUTY. B MUrMaTuTax npuCyICTBYIOT B /1Ba INIaBHBIX KOMIIOHEHTA, CO3/IAI0MINX CHIEU(DUIHYIO
TEKCTYpY:

1) penMKTBI KCXOHON MeTaMOp(MUUECKO MOPO/Ibl (TaK Ha3bIBaEMas nA1eocama)

2) HOBOOOpa30BaHHBIE B XOJE€ MarMaTHYECKOro M (WIM) METacOMAaTH4ECKOro Ipolecca MPOXKHIKU
WIN JIUH3BI (Heocoma), 9acTh U3 KOTOPHIX OJM3Ka 1o cocTaBy rpaHuTty. 1o cnenuduke cBoero oopasosa-
HUSI METACOMATHUTHI MOJIPA3JICIISIOTCS HA TPH TeHETHUECKHUX KJlacca.

Memacomamuueckue muemamumsi 00pa3yloTcs B XOJ€ INPOrPECCHBHOIO KPEMHE-IIETOYHOTO WU
IIEJI0YHOr0 MeTacomaro3a. B nmpouecce ¢punbrpanun (Garon B IepByIO oyepeab NPOHUKAET 110 Hanboiee
MPOHUIIAEMBIM 30HAM - TJIOCKOCTSIM CJIaHIIEBATOCTH, OTAEIBHOCTH U TIP., T W MPOUCXOSAT MaKCUMAaIIb-
Hble XUMHUYECKHe mpeodpasoBanus. OOpasyromascs B 3TUX 30HaX Heocoma (a MpH JUIMTEIHHON WHTEH-
CHBHOH (pimonnHON nepepaboTKe M BCs MOPOJA) MO COCTaBy NMpHOMMKaercs kK rpanuty. dopmuposanue
3TOr0 KJlacca MUTMaTHTOB IPOUCXOIUT B BEICOKOTEMIIEPATYPHBIX YCIOBHAX (Ha ypoBHE aM(pHOOIUTOBON
WK TPaHyJIMTOBOH (harmii MeTamop(dr3Ma) co3aaéT MPearoChUIKH JIIsl TIOCJIEAYIOIIEro YaCTHIHOTO HITH
MOJIHOTO IUIAaBJICHUS MOPOABI U 00pa3oBaHUsl IPaHUTHONH MarMbl. YacTo mpomecc Takoro odpa3oBaHUS
MUTMaTHTOB HAa3bIBAIOT «YJIbTpaMeTaMoOp(u3MoM» (YTO, OIHAKO, HE PEKOMEHIYETCs IEHCTBYIOIIUM
«[Terporpaduueckum kogexcom Poccuny).

Memamopghuueckue muemamumol BOSHUKAIOT B X0JI¢ U30XUMHUYEeCKOro Metamopduzma. CornpoBoxk-
Jaromuil Metamopduueckue npeodpasoBanus npouece auddepenrannu odycnaBiuBaer 000cobIeHue
JIEHKOKPATOBBIX MUHEPAJIOB B MPOCIION W XWIKHU (Jetikocoma); OCTaTOYHBIN Marepuan cyocTparta (pe-
cmum), 00oTaIaeTcsi MeTaHOKPATOBBIMA KOMITOHEHTaMHU — BO3HUKAET TUIHYHAS JJIi METMAaTUTOB KOH-
TpacTHas monocyarocTsb. [Ipu 1ocTmkeHNH JIEHKOCOMOM «IPaHUTHOI0» COCTaBa B yCIOBUSAX aM(nOoIu-
TOBOH WJIM TPaHyJINTOBOH (aliy BO3MOXKHO €€ IJIaBJICHHUE.

Huvexyuonno-maemamuueckue muemamumol 00pa3yroTcsi B pe3yibTaTe TOHKUX WHBEKIIUH MarMaTu-
YEeCKOro paciiiaBa IMo IUIOCKOCTSIM CIIAHIEBATOCTH, TOHKHM TPEIIWHKAM WM JAPYTHMM MEJIKUM TEKTOHH-
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YECKHUM dJIEMEHTaM TOopoibl. B 3ToM ciydae cTpoeHHe MHTMaTHTa ONpEesiseTcs] HAIMIHEeM HCXOTHOU
MOPOJIbI ¥ IPUHUBBIBAIOMINX €€ TOHKUX MPOKUIKOB MarMaTHYECKONW MOPOIBI.

1.8.7.1. JIabopaTopHas padora «M3ydyeHHue cocTaBa M CTPYKTYPHO — TEKCTYPHBIX 0CO0eHHOCTeH
MeTaMop(UIECKUX MOPOI»
Ha ornasnenue

Bonblioe 3HayeHre Aiist MpoLeccoB MeTaMop(r3Ma UMEET COCTaB MCXOTHBIX MOPOJ. XUMHUYECKHHA CO-
CTaB METaMOP(PHUUECKUX TOPHBIX IOPOJ pa3HOOOPa3eH M 3aBUCHUT B IEPBYIO OYEpeAb OT COCTaBa MOPO/,
U3 KOTOPBIX OHU 00pazoBanuch. OHAKO COCTAB MOXKET U OTIIMYATHCSA OT COCTaBa MCXOJHBIX MOPOJ, TaK
Kak B Ipoliecce MeTaMop(u3Ma MPOUCXOIAT U3MEHEHHsI MO BIHUSHUEM NMPHUBHOCHMBIX BOJIHBIMH pac-
TBOpaMH BEIIECTB U METACOMATHYECKHUX MTPOLECCOB (TIPOLIECCOB 3aMEILICHN).

I'maBuelimee oTanyre MeTaMOp(UIECKUX MOPOJ OT MArMaTH4ECKUX U OCAAOUHBIX 3aK/II0OYAeTCs B UX
MHUHEPaJILHOM COCTaBE, & TAK)KE CTPYKTYPHBIX M TEKCTYPHBIX 0COOEHHOCTSIX. MeTaMopgruecKie mopoabl
COCTOSAIT JIUIIb U3 MHUHEPAIOB, yCTOWYMBBIX B YCIOBUSX BBICOKHX TEMIIEPATyp U NaBicHUs. TakuMu Mu-
HepaJaMH SIBJIIOTCS: KBapll: aJIbOMT M Ipyrue IUIardOKIIasbl, KaJIMeBbId MOJEBON MMAT (MUKPOKIINH);
cirobl (MYCKOBHT M OMOTHT); pOTOBasi OOMaHKa; MAPOKCEH (aBTHT); MATHETHT; TEMATHUT, TO €CTh, OOJb-
HIMHCTBO MHUHEPAJIOB MarMaTHYECKUX MOPOJ], a TAKXKE XapaKTEPHBIA MUHEPANl 0CaJ0YHbIX MOPOJ - Kallb-
mut. Kpome Toro B MeramMmoppuyeckux nopojax pacinpocTpaHeHbI MUHEPAITbI, TUITHYHBIE TOJNBKO IS 3TO-
'O THIIA TIOPOJ] — CEPULINT, XJIOPUT, aKTHHOIIUT, TaJIbK, CEPIIEHTHH, TpaHar, rpadur.

Metamopduueckre MOpoAbl MOTYT COCTOATh M3 OJHOTO MHHepana (MOHOMHHEpAaJbHBIC), HAIlpH-
Mep KBapia (KBapuurt) win Kaibiura (Mpamop). [lomrMMuHepanbHble MOPOABI COCTOAT M3 MHOTHX CIIOXK-
HBIX CWIMKaTOB. [ aBHBIE MOpOm00Opa3yroLIe MUHEpabl MPEACTaBICHBl KBapLeM, MOJEBbIMH IIATA-
MH, CIIOJaMH, MUpoKceHaMu u ambuoonamu. Hapsay ¢ HUMH TPUCYTCTBYIOT TUIMYHO MeTaMopduue-
CKHE MHUHEpaJbl TpPaHaThl, aHJAy3UT, IUCTCH, CHJUTIMAHUT, KOPAUEPHUT, W HEKOTOpbIe apyrue. s cna-
OoMeTaMOpU30BaHHBIX TMOPOJI OCOOCHHO XapaKTePHBI, TaKHe MHHEPAIbl METaMOP(PUIECKOTO ITPOHC-
XOXIEHHS KaK TaJIbK, XJIOPUTHI, aKTUHOJINT, SHUI0T, KApOOHATHI.

Bce metamopduueckue mopo/ sl 001aJa0T MOJHOKPUCTALITHYECKUMHU CTPYKTypaMH, TaK Kak HH B OJI-
HOU M3 HUX HE MOXKET COXPAaHUTHCS BYJIKAHUIECKOE CTEKIIO.

CTpyKTypbl MeTaMOP(PHUUECKUX HOPOA BO3HUKAIOT B IPOLECCE MEPEKPUCTALIM3ALNN B TBEPAOM CO-
CTOSIHMH, TaK YTO HU B OJJMH MOMEHT MeTaMOp(u3aluy nopoaa He MPUXOIUT HU B COCTOSHHE TIJIaBiie-
HHs, HU B COCTOSIHHE pacTBOpeHus. Takoii mporecc HaspiBaeTcs Kpucrauio-oiacres(blastano- pacru), a
o0pasyrommuecs CTpyKTYphI - KPUCTaNI001aCTOBBIMU.

[To dopme 3épeH BBINCHSIOTCS CIEAYIONINE CTPYKTYPHI:

e —rpaHoOiacToBast (arperat H30METPUUECKUX 3EPEH);
e — nmenu00IacTOBas (arperar JIMCTOBATHIX MITH YeITyHYaThIX KPUCTAILIIOB);
e — HemaroOyacToBas (arperaT UTOJbYATHIX WM JITUHHONPU3MATUYECKUX KPUCTAIIIOB);
e — QubpobaacToBas (arperaT BOJIOKHUCTHIX KPUCTAIJIOB).
ITo OTHOCUTENBHBIM pa3zMepam:
e —romeobiacToBas (arperat 3épeH OJIMHAKOBOTO pa3Mepa);
e —rerepobiacToBas (arperar 3€peH pa3HBIX Pa3MepoB);
e — nopdupobiacToBas;
¢ — noHKMIOOIacTOBas (HAIMYME MEJIKUX BPOCTKOB MHHEPAJIOB B OCHOBHOW TKaHH TIOPOJIBI);
e — cuToBUIHAA (OOMIIME MEJKMX BPOCTKOB OJTHOTO MHHEpalia B KPYIHBIX KpUCTAJUIAX JPYroro
MHHepaa

Ilo BenmunHe 3epeH pa3NUYyarOT KPYMHOKPHCTAUIMYECKYIO CTPYKTYpY (muamerp yactuiy 1 Mm),
cpenne (0,25-1mMm) 1 Menkokpuctammmdeckyto ( <0,25 mm).

Becbma BakHa 711 paclio3HABaHHUS MAaTEPUHCKON HOPOABI, U3 KOTOPOW MPOMU30IIIIa JaHHAs METaMop-
(uyeckas, Tak Ha3bIBaeMasi penuKkToBas (laTuHCKOe reliCtus — octaBiieHHBIN, OCTaTOYHBINA) CTPYKTYpA,
T.€. OCTAIOMIAsACs B HEOOJBIINX YIACTKaX METaMOPPUUECKONH MOPOABI CTPYKTypa MEepBOHAYAIBHON MOPO-
Jbl. OOBIYHO PENTUKTOBBIC CTPYKTYPBI COXPAHSIOTCS B IOPOJAAX, MOJBEPTaBIINXCS JIHIITh HU3KAM CTYIIe-
HsAM MeTaMmopdusma.

B meramarmarudeckux HOpoAax 4acTo OOHApYKMBAIOTCA CIIEABl TAKMX CTPYKTYP MarMaTU4ecKux
nopoj, Kak cdepoiauroBas U ap. B MeraocamouHbIX NOpPOAAx BBIAEIAIOTCS OnacTorcaMMuTOBasi, Oia-
CTOQJIEBPOJIUTOBAS ¥ T.II. CTPYKTYPBHI.
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B HexoTOpHIX ciydasx OcTaTOYHBIE CTPYKTYPHI COXPAHSAIOTCSA W B MOPOJAX CPETHUX CTYIEHEH MeTa-
Mophusma. Berpewarores Taxoke cinaboMeraMoppu3npoOBaHHBIE CKPHITOKPUCTAIUTNIECKIE U TIEPEXOTHBIE
Pa3HOCTH, COJIEpXKAIUE YIACTKH MIEPBUYHBIX MTOPOJ] HEKPUCTAIUTMYECKOTO CTPOCHHS.

Cy1iecTByeT ele oHa Ipymna CTPYKTYp METaMOp(QHUUECKUX MOPOA - KaTaKIaCTHUECKHE, KOTOpBIE
(hopMupYIOTCSL B pe3yibTaTe NMepBOHAYAIHHON AECTPYKTYpH3aIllMU a 3aTeM IEePeKPHUCTALTN3ANN Tep-
BUYHOU MOPOJIBI.

TekcTypa mopoA, Kak MPOCTPAHCTBEHHASI XapaKTEPUCTHKA CBOUCTB MOPOJBI, OTPaXKaeT CIOCco0 3armo-
HEHUs mpocTpaHcTBa. [lo B3auMHOMY pacmoNOKEeHHIO W THIIaM 3€PEH BBIIEISIOT CIEeMyIOIINe TEKCTYPhI
MeTaMOP(PUIESCKUX TTOPOI:

e —ClIaHIeBasi- C MapaJUIeTHHBIM PACIIONOKEHNEM YEITyHUaThIX HITH Ta0JIMTYAThIX MUHEPAIIOB;

e —THelcoBas- C MapaJUIeIbHBIM PACIOIOKEHUEM TaOIUTUATHIX MUHEPAIOB TIPU MajoM COAEp-
JKaHUM YEITyHYaThIX YACTHIL;

e —TI0J0CYATas- C YepeAOBAHUEM IIOJIOC PA3TMIHON TONIIUHBI U Pa3IMIHOTO MUHEPAILHOTO CO-
CTaBa;

® —BOJIOKHHUCTAas- C BRITIHYTHIMH PUMEPHO B OJHOM HAIPaBICHUH BOJOKHUCTHIME M UTOJIbYa-
THIMH MUHEpPAJIAMH;

® —OYKOBasi- C PaCCEeSTHHBIMHU B ITOPOIe OoJiee KPYITHBIMHI OBAJIBHBIMH 3€pHAMH WM arperaTtamu,
0OBIYHO BBIACTSIONIAMHUCS TI0 I[BETY;

e — [oiuaras - B ClIy4yae IPUCYTCTBUS B IIOPOJE OYEHb MEJIKUX  CKIANO0K;

e —0ecropAnoyHas- C HEOPHEHTUPOBAHHBIM PACIIOIIOKEHHUEM 3€pPEeH OOBIYHO OKpYTIJIO-Hermpa-
BUJILHON (OPMBL;

® —MacCHBHAs- B CIy4ae MPOYHOTO CIOKEHUS TMOPOJIBI MIPH TIOTHOM, CBSI3aHHOM COEIWHEHHUH
MUHEPAJIHHBIX 3epeH.

CrnaHreBaras TEKCTypa, CBOWCTBEHHAsI OTPOMHOMY OOJBIMAHCTBY MeTaMOpP(pHUIECKUX MOPOJ — KpH-
cTaJuln4eckuM ciannaMm. CIaHIIeBaTOCTh XapakTepU3yeTCs TEM, UTO MOPOJbI PACIaJaroTCs Ha TOHKHE
TUTHTKYA W TUIACTHHKYU OJarofiapst TOMy, 4TO B METaMOP(PHUECKUX MOPOaX MOIYUHIH IIHPOKOE PACIIPO-
CTpaHEHHWE IMCTOBAThIe, YeUIyHdaThle W TUIACTHHYATHIC MUHEPABbI, KOTOPbIE (OPMUPYIOTCS MPH KpPH-
CTaJlJIn3aluy B YCIIOBUAX BBICOKUX [IaBHCHI/II\/II.

CrnaHIIeBaTOCTh BRIPAKACTCS B MAPAJLICIIbHOM PACIIOIOKCHHA MUHEPAJIOB ITOPOJIbI: OMOTHTHI, BOOOIIIE
CITFO/IBI ¥ XJIOPHUTHI PACTIONATAIOTCS TaK, YTO SIBHO JIEXKAT B IMapaIIeNIbHBIX TUIOCKOCTSX, PU3MOYKH POTO-
BOIl OOMaHKH BCE YAJIUHECHBI B OJHOM W TOM K€ HAIIPpaBJICHHUU U T.II. CﬂaHHCBaTOCTI) O6BHCHHCTCH TEM,
YTO MUHEpaJbl B CIaHIaX Pa3BUBAIOTCS M PACTYT B HanOosee OIaronpusSTHOM IJIsl POCTa HalpaBlCHHY,
T.€. B HalpaBJICHUH, TIEPIICHAUKYISIPHOM K AaBlieHuto. [Ipy 3TOM cllaHIIeBaTOCTh 00YCIIOBIMBACTCS WIIN
MIPEKHUMH TUIOCKOCTSIMU HACJIOEHUS OCAJ0YHON MOPOJIBI, MM BHOBH OOPa3YIOUIMMHUCS, IO/ BIASHUEM
CIIPpECCOBBLIBaAHUS, ITIOBEPXHOCTAMU OTACIbHOCTHU, CKOJILXKXCHUA UJIN KIIMBAXKa.

PazBuTHIO CTaHIIEBATON TEKCTYPHI CIIOCOOCTBYET CTpecc. Pa3nnyaroT ciaHieBaToCcTh, BOSHUKAIOILYIO
MIPH MEXaHUYECKHUX JeQOpPMAIIHsIX, U KPUCTADIH3AIMOHHYIO CIIaHIIEBATOCTh, KOTOPAasl CBSA3aHA C SBJICHH-
MU TiepekpucTauu3anuy. ClaHeBaTOCTh MOXKET OCTIOKHATHCS MEIKHMH CKIIQJIKaMH, TOT/Ia 00pa3yercs
ioiyarocts. CymecTByeT Takxke JIMH30BUIHASL CIaHIEBATOCTh — OYKOBAas TEKCTypa, Korjaa Ha GoHe oc-
HOBHOHW MacChl MOTYT BBLAETSATHCS OTAEIbHBIC MOPGHUPOOIACTHI WITH TMH30BHUIHBIE arperaTbl KPUCTAILIOB
(TIONeBBIX MIATOB, KBapIia), 00JIeKaeMble CIaHIIEBATOCTHIO.

[TomocuaTasi TekcTypa, XapakTepu3yIomiasics YepeJOBaHUEM OTIMYAIONINXCS M0 MHUHEPaTbHOMY CO-
CTaBy ITAPAJUIEIBHO PACIIONIOKEHHBIX CJIO0EB, MOXKET 00pa30BaThCs MO MCXOIHBIM TTOJIOCYATHIM TOPOJIaM.
BozHuKaloT Takue TeKCTyphl U 3a cueT MeTamopduieckon quddepeHnuanyy BCleACTBUE epepacpee-
JIeHUs BEIIECTBA.

[TsaTHHCTBIE TEKCTYPHI GOPMHUPYIOTCS TPH HETPABHILHOM ISATHUCTOM PACHpPEAEICHUH MUHEPAJIOB B
nopoyax. OHU BCTPEYAIOTCS B METAaMOP(PU30BAHHBIX 00JIOMOUYHBIX TIOPOaX, B TOM YUCie Ty(ax, a Takxke
MOSIBIIIFOTCS 33 CYET CTSHDKCHHUS B Ipollecce MeTaMopdu3Ma MepBUYHO paBHOMEPHO PACIIPEICICHHOTO B
MOpoJie TOHKOJIUCIIEPCHOTO BelecTBa. Hampumep, MATHUCTBIE TEKCTYpPhI OTMEYAIOTCS MPHU CTHKEHUU
YTJIIMCTBIX YaCTHYCK, TOHYANIITHX YCUIYCK XJIOpUTA U CEpUINTA B OK30KOHTAKTOBBIX 30HAX I/IHpr3HI>‘I.

MaccuBHasi TEeKCTypa XapakTepH3yeTcsl OTCYTCTBHEM OPUEHTHPOBKH IMOPOJ000Pa3yIOMIMX MHHEpa-
JIOB.

Cpenu pelUuKTOBBIX TEKCTYp MeTaMOP(OUIECKHX TOPOI XOPOIIIO pa3IndaeTcsl MUHIaJeKaMEeHHAs, KO-
TOpas O6Hapy>KI/IBaeTC$I B M€TaMarMaTu4€CKux Iopoaax HU3ZKUX CTyneHeﬁ MeTaMop(mea, 1 UHOTda B
am¢pubonuTax. MuHjAIeKaMEeHHAs! TEKCTypa MpeAcTaBiIeHa 0oyiee Wi MEHee OKPYTJIBIMU MIIH OBATbHBI-
MU arperaTamy Cpe/iv CIaHIIEBATON MACCHI MTOPOIBL.
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dronaIbHBIC TEKCTYPBI, OOBIYHBIC JUIS BYJKAaHHYECKUX MOPOJ KHCIOTO COCTaBa, TAKKe H3peIKa
COXPaHSIOTCS B METAMOP(MHUYECKHUX MOPOJaX HU3KUX CTyIIEHEH MeTaMopdu3ma.

B MeTaocamouHbIX MOPOAaX HEPEAKO OTMEYAIOTCS PETUKTHI CIIOUCTOM TEKCTYPhI, HHOT/Ia YCTaHABIIH-
BAeTCs MEPBUYHAS PUTMHYHAS WM KOCas CIOMCTOCTh. MeTamopduyeckasi CIaHIEBATOCTh M IOJI0CYa-
TOCTh Pa3BUBAIOTCS MApaUIETbHO MEPBUYHOM MOJOCYATOCTH (YTO OBIBAET Yallle) WM CEKYT €€ MO He-
KOTOpbIM yritoMm (puc. 1.128.).

Puc. 1.128. TTopoxa, pacciouBIIAsCS 1O JBYM HEPICHANKYIISIPHBIM HATPABICHUSIM

1.8.7.2. JlabopaTopHasi pabora «3yyenue MeTamop(uuecKuX rOPHHIX MOPOJ B 3aBHCUMOCTH OT
YCJIOBHSI MX IIPOMCXOKTEHHS»
Ha ornasnenue

[lopoasl pernoHanpHOrO MeTaMop¢u3Ma 00pa3yrOTCsA MO ACHCTBUEM BBICOKOTO HEPaBHOMEPHOIO
JaBJICHHUA U BBICOKOM TEMICpaTyphbl HAa OOJIBIINX MMPOCTPaHCTBAX. OCO0EHHO 3HAYUTEILHEIC U3MEHEHHUS
WCTIBITHIBAIOT TJIMHUCTBIE TOpoAbl. B mponecce auareHe3a MIMHBI YIUIOTHSIOTCS M 00€3BOKUBAIOTCA U
IpeBpalIaoTcs B apruinTel. Ha HavanpHOM cTaguu MeTamMop(u3Ma B YCIOBHSAX HU3KHUX TEMIIEPATyp
MoJT JeHCTBHEM TEKTOHHUYECKOTO JaBJIEHUS apTHJUIMThI IPETEPIIeBAI0OT paccaauBaHUe U MPEBPALIAtOTCs B
APTUIIMTOBBIC CJIAHIBI, UMCIOINE TOHKOCIAHIEBATLIC TCKCTYPHI. HpI/I BO3paCTaHuX B OPOJAC KpUCTall-
JIMYECKHUX YaCTHUII IOPOJIa TBEPEET, IPEBPAILASACH B KPOBEIbHBIE MM ACTTUIHBIE CTIAHLIBL.

HanbHelimee ycunenne MeraMopdu3ma, CBSI3aHHOE C MOBBIILIEHHEM TEMIEpPaTyphl, IPUBOAUT K MOJ-
HOU MEepeKpUCTAIUTM3AUK TTIMHUCTOTO BEIECTBa ¢ 00pa3oBaHueM (QUIUIUTOB - MUKPO3EPHUCTHIX MOJTHO-
KPUCTAJUIMYECKUX MOPOJI C TOHKOCIAHIIEBATOM TEKCTypoil. BHeNIHe OHM CXOHBI C ApTHIUINTOBBIMHU
CJIaHI[AMH{, HO UMEIOT LIETKOBUCTHIN OsecK. COCTOSAT M3 TOHKOUYCIIYHYaTOM MacChl CEpULUTA, XJIOPUTa U
kBapua. [Ipu MOBBIIEHNH TEMIIEPaTyphl M NaNbHEHIIeM YBEIUYEHUH JAaBJICHHUsS (UIUIUTHI TIEPEXOAT B
KPpHUCTAJUIMYECKUE CJIaHIBI, (C.]'IIO):[SIHBIe, XJIOPUTOBBIC WJIN XJIOpI/ITCJHOJIHHBIe). OHH OTINYAIOTCS CUJIb-
HBIM ILEJIKOBUCTHIM OJIECKOM M HAIMYHEM XOPOIIO pa3InYMMBIX yelryek MuHepainoB. CTpyKTypa cpenHe,
pexe KpynmHOKpHUCTalIndeckasd. TeKkcTypa ciaHIeBaras Wid mioiyaTas. B coctaB BXOJAT KBapll U CIIO-
Jbl WK XJI0pUT. KpHcTammaeckre cliaHIbl 4acTo cojiepkar rpaHatsl, rpadut u ap. LiBer oOycioBieH
OKPACKOW TOCTIOACTBYIOMINX MUHEPAJIOB.

Ha camoii BbICOKO# cTaznu MeTaMop(dr3Ma IIIMHUCTBIE TOPOJIBI IIPEBPALIAIOTCS B THEHCHI. DTH 1OPO-
JIbl 00JIa1al0T MacCUBHOM THEMCOBOM, peKe CIaHIIEBATON MM OYKOBOH TeKcTypol. CTpyKTypa UX 3epHH-
CTO-KpHCTAJUIMYECKAs!, CPEIHE- WM KPYITHO3EPHUCTAasl. BMECTO XJIOpUTA M CIIOABI, KOTOpPask COXPAaHAETCS
B HEOOJIBIIOM KOJINYECTBE, B THEICax MpeodIaiatoT MOJIEBbIE MIIATHl - MUKPOKIIMH U IUIarHoKias, MHpo-
KO pa3BUT KBapIl, MPUCYTCTBYET OMOTUT U MYCKOBUT, MHOTIa aM(hUOOJIbI, MHPOKCEHBI, rpaHathl. [10 Mu-
HEPaIbHOMY COCTaBY THEWCHI OJM3KU K IpAaHUTaM, OT KOTOPBIX OTIMYAIOTCS OPUEHTHPOBAHHOM THEHCO-
BOI TEKCTYpOIL.

CylIecTBEHHO WHBIC MOPOJIbI POPMUPYIOTCS NPH MeTaMophu3Me NiecuaHuKoB. KBapiieBbie nmecyaHuKH
C KPEMHHUCTBIM LIEMEHTOM MPEBPAIIAIOTCS B KBAPLUTHI - KPETIKHE MAaCCHBHBIE TIOPOABI, COCTOSIIINE LIEJIH-
KOM M3 HETIPaBWIBHBIX 3€pEH KBaplia, KOTOPbIE MHOT/Ia IOYTH HEpa3IHYUMbl. TeKkcTypa cllaHIeBaTas.

KBapIIeBI)Ie INECYaHUKHN C TTIMHUCTBIM IEMEHTOM npe06pa3y}0Tc;1 B CIIIOAAHO-KBAPUHUTOBBIC CJIAHIILI C
TOHKHUMH TPOCTIOWKAMH CITIOJIBI TIO CTIAHIIEBATOCTH.

ApKO30BBIE TIECYAHUKH, OOraThle 3epHAMH IIOJIEBOTO IIIIATa, NEPEXOIsiT CHaYaja B KBAPLUTOBBIE MeC-
YaHWKH, a TIPH BBICOKOH CTETeHH MeTaMopu3Ma - B THEHCHI, OTiaHyaroniecs 0ojiee paBHOMEPHOH 3ep-
HUCTOCTBIO U TMOBBIIIEHHBIM COAECPKAHUEM KBapIa.

['Heficel U cnanupl, o0pasyromuecs Mpu MeTaMopdu3Me OcCaJoYHbIX MOpoA (IJIMH U NECYaHHKOB),
Ha3bIBAIOTCS MMaparHeiicaMu K rnapaciaHIaMu.

M3BecTHAKH TIpW MEPEKPUCTAIUIM3AINH TEPEXOIiT B Mpamopsl. llocnenHue cocTosT u3 KajbIWTa,
MUMEIOT 3€PHUCTO-KPUCTAIUIMYECKYIO CTPYKTYPY U OOBIYHO MAaCCHMBHYIO, HHOIZIA HESICHYIO IIOJIOCYATYIO
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TEKCTypy, peke HaOIrogaeTcs cianneBarocTb. /i mopoas! xapakTepHa Oerast MiId CBETIIO-cepasi OKpac-
Ka.

KpeMHuCTBIE TOPO/IBI — OTMOKH, SIIMEI - TIPE0OPa3yIOTCs B MEIKO3EPHUCTBIE KBAPIUTHI, OTIIMYAOIIH-
ecsl BeCbMa paBHOMEPHOM, C1ab0 pa3IMIuMON 36 PHICTOCTHIO.

B pesynprare MetamopduizMa KHUCIBIX M CPETHMX MarMaTHYECKHX MOPOJ — TPaHUTOB, AUOPUTOB U
Ipyrux — (hOPMHUPYIOTCS THEHCHI M CIIOASHBIE CIAHIBI. B OTIHYMe OT aHaJIOTHYHBIX TOPOJ], BO3ZHUKAO-
IIFX TpY MeTaMop(du3Me 0caloIHbIX 00pa30BaHU, OHM HOCST Ha3BaHUE OPTOTHEMCOB M OPTOCIIAHIIEB.

[IpoxykTamu u3mMeHeHHs rabopo U 0a3aJbTOB HA HU3LICH CTaTuM MeTaMopHu3Ma SBIISIOTCS 3eCHbIC
CIIaHIIbI, CIIOKEHHBIE XJIOPUTOM, SIUA0TOM, aKTHHOJIUTOM M ansoutoM. Ha Gonee BbICOKOH cTeneHU Me-
TamMopdHu3Ma 3eJIEHbIC CIAHIBI MEePeXOoAiIT B aM(PHUOONIHUTHI, KOTOPBIE MPEACTABITIOT COOOM MaCCHBHEIC
KpEInKHe IOpOJIbl CO CIAHIEBON MIIM BOJIOKHUCTONW TEKCTYpPOH, TEMHO-CEPOTo (10 YEPHOTO) 1IBETA, COCTO-
AIIMe U3 POroBoi 0OMaHKH M Tularnoknasza. Ha Beiciiei cTynmeHu MeTaMopdusmMa aM(pHOOIUTH TIEPEX0-
JSIT B TpPaHaTOBbIE aM(HOOIIBI M SKIOTUTHI. [ TaBHbIe MUHEpaITbl IOCIEAHUX - TPaHAT M MTUPOKCEH.

YIbTpaoOCHOBHBIE MOPOIBI (AYHHUTHI, IEPUAOTUTHI) TPEBPAIIAIOTCS B 3MECBHKH (CEPIICHTUHHUTHI) U
TaJIbKOBBIE CIIaHIBI. 3MEEBUKH COCTOSIT U3 CEPIICHTHHA U NMPUCYTCTBYIOIIMX B BUJE MPHUMECH MarHeTuTa
Y XJIOPUTA, CIIATalOIINX MUKPOUYEITYHIaTyI0 TEMHO-3€JIEHYI0 MacCy C IMeCTPBIMHU IS THAMH.

1lopoosl pecuonanvrozo memamopghuzma. 3aech MPUBEACHBI TOPHBIE TIOPOIBI, 00Pa30BaBIIHECS B pe-
3yJlbTaTe PErHOHATBHOTO MeTamopdusMa (0T MeHee K Oonee MmeTamopdu3oBaHHBIM). | THHHCTBIE
CJIaHIIBI - TPENCTABISAIOT HAYaJbHYIO CTaJui0 MeTamopdu3Ma IIIMHUCTHIX opol. CocToAT mpeumylie-
CTBEHHO U3 THUIPOCIIOJN, XJOPUTA, HWHOI/A KAOJMHUTA, DPETUKTOB JPYIMX TJIMHHUCTBIX MHHEpaJIOB
(MOHTMOPHILIOHUTA), KBapIla, MOJICBBIX IINATOB U APYTHX HETIIMHUCTHIX MHHEPAIOB. B HUX XOpOIIIO BBI-
pakeHa CIIaHI[EBATOCTb.

OHU JIETKO pacKaJbIBAIOTCS Ha IUTUTKU. L[BeT craHIeB: 3en&HbIi, cepblil, Oypblit 10 uépHoro. Coxaep-
JKaT YTIUCTOE BEIIECTBO, HOBOOOPa30BaHUs KapOOHATOB M CYNIb(HUIIOB JKemesa.

OuHuTh [rped.pUIUIHTEC - TUCTOBATHIN]| — MJIOTHAS TEMHas C IICIKOBUCTHIM OJIECKOM CiIaHIIeBa-
Tasi MopoJia, COCTOsINAsi U3 KBapla, CEpUIMTa, WHOTJA C MPUMECHIO XJOpHTa, OMoTHTa U ankouTa. Ilo
CTETeHN MeTaMoppu3Ma MepexoaHas MOpoJia OT TIMHUCTHIX K CIIOSTHBIM CITaHIaM.

XJIOPUTOBBIE CIAHIBI — MPEACTABISIOT COOOW CIIAHIEBAThIE UM YENIyHJaThie MOPOJBI, COCTOSINNE
MPEUMYILECTBEHHO U3 XJIOPHUTA, a TaKKe aKTHMHOJINTA, TajlbKa, CIIObI, SMUA0Ta, KBapla U APYruX MHUHE-
panos. LIBer ux 3enHbIN, Ha OIILYIb XUPHBIC, TBEPAOCTh HeOObIIas. YacTo copepikaT MarHETUT B BUJIC
XOpOIII0 0OPa30BaHHBIX KPUCTAILIOB (OKTa3POB).

TanbKkoBBIE CIAHIIBI - arperatr JUCTOYKOB M YEINlyeK TajbKa CIIaHIEBATOr0 CTPOCHHS, 3eJIE€HOBATOTO
WM GeNoro 1BeTa, MAToK, o0IagaeT KUPHBIM OJieckoM. BeTtpeuaercst n3penka cpeir XJIOpUTOBBIX ClIaH-
1IeB ¥ QIUIHTOB B BepXHEAPXEHCKUX (TYPOHCKHX) 00pa30BaHUAX, HO WHOT/A SIBIAETCS PE3yJIbTATOM Me-
tamop(u3anuu u 60yee MOJOABIX OCATOYHBIX U M3BEPKEHHBIX (OJIMBHHOBBIX) TOPHBIX Mopoi. Kak mpu-
MECh MPUCYTCTBYIOT MarHe3uT, XpOMHT, aKTHHOJIHT, allaTHT, TypMaJuH. YacTo K TanbKy B OOJBIIOM KO-
JMYECTBE MPUMEIINBAIOTCA JIMCTOUYKH W YEUIYWKH XJIOpHUTa, O00YCIOBIMBAIOIINE TEPEX0]] B TaJIbKOBO-
XJIOPUCTOBBIN CIIAHETI.

Kpucramiuueckue cliaHifpl - 001ee Ha3BaHUE OOIIMPHON TPYIIbl METaMOP(UIECKUX MOPO/I, XapakK-
TEpU3YIOILIUECs cpeliHel (YaCTUYHO CUJIBHOM) CTENeHbI0 MeTaMopdu3Ma. B oTimune oT THEHCOB B KpH-
CTAJNTMYECKUX CIIAHI[AX KOJMYECTBEHHBIC B3aMMOOTHOIIEHHS MEXAY KBapIlleM, MOJIEBBIMH IIIAaTaMd U
TEMHOIBETHBIMH MHHEpaAJIaMi MOTYT ObITh pa3HbiMHE (puc. 1.129).

Puc. 1.129. Actiuasblii (KpUCTAIITMYECKHUI) CllaHeL
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AmpubomuTel - MeTamopduUeckas ropHas Mopoja, cocrosmias u3 aMm(puooIa, MIarnokia3a i MUHe-
pasioB npumeceii (puc. 1.130). PoroBast oOmanka, cozepxaiiascst B aMpuO0IuTax, OTIH4aeTcst OT aMpu-
00JIOB CIIOKHBIM COCTABOM U BBICOKUM COJEp)KaHUEM TMTUHO3EMA. B MpOTHBOMOIOKHOCTE OOJIBIIMHCTBY
METaMOpP(HUUECKUX MOPOJ BBICOKHX CTYNEHEH PErHOHAIBbHOrO MeTamopduiMa ampuOOIUTH HE BCeraa
00Taaf0T XOpOIIO BBIPYKEHHOW claHieBaTold Tekctypol. CTpykTypa ampuOOIMTOB rpaHoONIACTOBAs
(Ipy  CKIIOHHOCTH POTOBOM OOMAaHKH K OOpa30BaHWIO YIMHEHHBIX IO CIAHIEBATOCTH KPHUCTAIIOB),
HemaToOJIacToBas u jaxe GpuopodiacroBas. AMPpUOOIUTEI MOTYT 00Pa30BBIBATHCS KaK 3a CYET OCHOB-
HBIX HM3BEP)KEHHBIX IOPOA - Tabbpo, amabdazoB, 0a3aiabTOB, TY(QOB B 1p., TaK M 3a CYET OCATOYHBIX
MOPOJT MEPTENUCTOr0 cocTaBa. Ilepexomupie pazHOCTH K Ta00Opo Ha3pIBarOTCS radOpo-ampudoINTaMu U
XapaKTepU3yIOTCS PETTMKTOBBIMH (OCTATOYHBIMHU) TaOOPOBBIMH CTPYKTYypamMu. AMGHUOOTUTHI, BOSHUKIIHE
3a Cu€T YJIBTPAOCHOBHBIX TOPHBIX MOPOJ, OOBIYHO COCTOSAT LEIUKOM M3 POroBod oOMaHkH, Oora-
TON MaruueM(aHTODHILTUT, KESIPHUT).

Paznuuator  cnenmyromme  BuAbpl  aMuOONMMTOB:  OMOTHTOBBIE,  TIpaHATOBBIE,  KBaplle-
BbIe, KHAHUTOBBIE, SMHUIOTOBBIE H JP.

KBapiutsr - 3epHHCTas TOpHAS TOPOJa, COCTOSIIAs U3 3ePeH KBapIa, CIEMEHTHPOBAHHBIX OoJiee Mell-
KUM KBapIeBbIM Matepuanom (puc. 1.131, a, 6). O6pa3zyeTcs npu MeTaMoppu3Me KBapIIEBBIX MECUAHH-
KOB, MOpGHUpoB. BcTpeuaroTcs B KOpax BBIBETPHBaHUS, 00pa3ysich HpU MeTacomarose (TMIepreHHbIe
KBapIUTHI) C OKUCICHUEM MEJHOKOTYEJAHHBIX MECTOPOXKIeHNH. OHHU CITy’>KaT MOMCKOBBIM ITPU3HAKOM Ha
METHOKOTYEIaHHBIE Pyabl. MUKPOKBApIUTH 0Opa3ylOTCSl M3 IOJBOAHBIX THAPOTEPM, BBIHOCSAIINX B
MOPCKYIO BOJTy KpEeMHE3&M, IPU OTCYTCTBUH JIPYTUX KOMIIOHEHTOB (3KeJIe30, MarHuii U JIp.).

Puc. 1.131. Keapuuts! a, 6

I'neiicer - MmeramMopduueckas ropHast IOPOa, XapaKTepusyomiasicst 0ojiee Wi MEHee OTYETIIMBO BhI-
PaKEHHOM Napaie/IbHO-CIaHIIEBATON, YaCcTO TOHKOIOJIOCYATON TEKCTYPOH ¢ MpeoOiagaroliuMu rpa-
HOOJACTOBBIMHA M TMOP(HUPOOIIACTOBEIMU CTPYKTYpaMH M COCTOSIAs W3 KBaplla, KAJIMEBOTO ITOJIEBOTO
IIT1aTa, MIArHOKIa30B U 1BETHBIX MuHepaioB (puc. 1.132). Boiuensror: GHOTHTOBBIE, MYCKOBHTOBBIE,
JIBYCITIOJISTHBIE, aM(UOO0IIOBEIE, TMPOKCEHOBHIC U JIP. THEHCHI.
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Puc. 1.132. I'netic

ITlopoowsr dunamomemamopghuszma. IT0 TIOPOJIBI, BOZHUKAIOIIUE TTOA ACHCTBHEM TUHAMOMETaMOp(H3-
Ma M TeKTOHHUYECKHX HapyLIEHUH B 30He ApoOieHus. pobnenuro u aeopmMaiuy nogBepraercs He TONb-
KO cama MopoJia, HO U cocTaBistone e€ MuHepaisl. [lopoasl GopMHUPYIOTCS TOA BO3JCHCTBUEM IaBiie-
HUSI B YCIIOBUSIX HEBBICOKHX TEMIIEPATYp B pe3ylbTaTe MHTEHCUBHOTO JPOOJICHHS TOPHBIX MOPOI U MH-
HEepaNbHBIX 3epeH 0e3 CYLIECTBEHHON WX mepekpucTaumzanun. K TakuM moponaM OTHOCSTCS TEKTOHH-
YeCKUE OPEKYMH W MUJIIOHUTBHI.

TekToHMUYECKHEe OpeKYNH, 00pa30BaHHBI YIIIOBATHIMH, WM JIMH30BUIHBIMH OOJOMKAMU Pa3IpoOIIcH-
HBIX TIEPBUYHBIX MOPOJ CAMOW Pa3INYHON BEIMYHHBI, CIIEMCHTUPOBAHHBIMU MENKOPa3IpOOJICHHBIM Ma-
TEpUAIOM TeX ke Mopo. s HUX XapaKTepHO OTCYTCTBHE CIIOUCTOCTH M OJJHOOOpa3ue cocTaBa 00JIOM-
KOB.

MWUJIOHUTBI TPECTABISIOT COOOW TOHKOMEPETEPTHIC TOPHBIC MOPOIBI C OTYETIMBO BBIPAKCHHON
claHieBaroil Tekctypoir.  OOpa3yrTcssi B 30HaxX  JpoOJieHWs, OCOOEHHO IO  IUIOCKO-
CTSIM HaJIBUTOB 1 cOpocoB. PazopBaHHBIE OJIOKH TOPHBIX MOPOJI, MEePEMENIasich, OPOOST, MEPEeTUPAIOT U
OJTHOBPEMEHHO CIIABJIMBAIOT MOPO/IBI, BCICACTBHE Y€T0 OHA CTAHOBUTCS KOMIIAKTHOW M OJTHOPOAHOM. Jlmst
MUJIOHATOB XapaKTEePHbI TEKCTYPHI: CIAHIICBATAs!, TOHKOIIOJIOCYATas, HEPEJKO OYKOBAs U PacCiIo&HOCTb.

Ilopoovr konmaxkmosozo memamopgusma. Bo3HUKAIOT O] AEHCTBHEM BBICOKOH TEMIIEpaTyphl, TapoB
W pacTBOPOB, CBA3AHHBIX C BHEJAPECHHEM MarMaTH4eCKuX pacruiaBoB. KOHTAKTOBBIMH MeTaMOp(hU3M Mpo-
SIBIISICTCSL BJIOJIb TPAHUI] MATMATHYCCKUX TENl U UMEET MECTHOE 3HAUYCHHE B MPEOOpPa30BaHUM BMEIIA0-
mmx nopoa. OH BbIpakaeTcsl NPEUMYILECTBEHHO, B MEPEKPHCTAIUIM3ALUK TIOPOJI, MPOTEKAIOMIEH MOA
JIeficTBUEM BBICOKOW TeMIeparypbl 0e3 3aMEeTHOrO y4acTHs AaBicHus. [103ToMy A7 BOZHHKAMOIIUX B
XO0JIe 3TOTO MpOoIiecca MOPO/Jl - POTOBUKOB; THITMYHO OTCYTCTBUE OPUEHTUPOBAHHBIX TEKCTYD.

PoroBuku - O4YeHb KpEMKHE MENKO3EPHUCTHIC TOPOJIbI MACCHBHON TEKCTYpBI, B KOTOPBIX WHOI/IA
BCTPEYAIOTCSI KPYITHBIC KPUCTAILIBI OTAGIBHBIX MUHEpaoB (puc. 1.133).

Puc. 1.133. Porosux
IlecyaHO-TIMHUCTBIC TTOPOJIBI MIEPEXOAT B OMOTUTOBBIE POTOBUKHU, COCTOSIINE U3 KBapIia U OMOTHTA C

MIPUMECKIO TTOJIEBOTO IITIaTa, MAarHETUTA, TPaHaTa.

OCHOBHBIE U CpeIHUE TOPOIbI TPeodpa3yroTcs B aM()UOOIOBBIE POTOBUKH, CIIOKEHHBIE aM(pUO0IIOM H
IIJIATHOKIIa30M.

®darust yabTPaOCHOBHBIX MHPOKCEHOBBIX POTOBHKOB (hOPMHUPYETCS NPU HAUOOJIee BHICOKHUX TEMIIepa-
Typax Mmetamopdusma: > 700-800 °C.

KapOoHaTHbIE TIOPO/IbI TPEBPAIIAIOTCS, B U3BECTKOBO-CUIIMKATHBIC POTOBUKH, @ UHOTJA B MPaMOPBIL.
LIBeT poroBUKOB OOBIYHO CEPHIH, YEPHBIN WIIA TEMHO-3EIICHBIH.

Hlopoodvl nneemamonumogozo u euopomepmanvio2o memamopgusma. IIpu sTom Tune meramoppusma
(hOpMHUPYIOTCSI CKAPHBI M IPEH3EHBI.
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CkapHBI BO3HHMKAIOT HA KOHTaKTe KapOOHATHBIX W WHTPY3UBHBIX TOPOJ B PE3yJIbTaTe KOHTAKTOBO-
METACOMATHYECKUX IMPOIECCOB, MPOTEKAIONIMX MPU BO3JACHCTBUH IMOCTMArMaTHYCCKHX PAaCTBOPOB. JTU
MOPOJIBI UMEIOT BXKHOE MPAKTHUYECKOE 3HAYCHHE, TaK KaK K HUM HPUYPOUYEHBI MECTOPOXKICHUS MHOTHX
MOJIC3HBIX UCKOMAEeMBIX — MEJIH, JKele3a, MOJIMMETaIUIOB, MOJUO/IcHa, Bolb(pama, onoBa. [ maBHbIe MO-
POI000pa3yroIe MUHEPATbl CKAPHOB — ITMPOKCEHBI, TTATMOKIa3bl U TpaHaThl (puc. 1.134).

I'pefizennbr 00pa3yroTCs 3a CYET TPAHUTOB WIIM MECYAHO-TIIMHUCTHIX MOpo. OHU COCTOAT U3 KBapla U
CBETJION CITIOJIbI, UMEIOT KPYITHOKPHCTANTUICCKYIO CTPYKTYPY.

1.8.7.3. JlaGopaTtopHasn

Ha ornaBienue

Puc. 1.134. latonuToBsrii ckapH. [lansreropcek. [Ipumopne

padora «Onucanue u onpeaea¢Hue MeTaMOPpPUIECKUX T'OPHBIX IOPOI»

OnpeneneHrne MeTaMOPPUUECKUX TOPHBIX TIOPOJ HAYMHACTCS C YCTAHOBJICHUS! UX MHUHEPAIBLHOTO CO-
craBa. BTOpbIM BaXHBIM IIPU3HAKOM SIBISIETCS TEKCTypa. IMEIOT 3HaUeHUe TaKkxKe CTpYKTypa U uBer. s
OTIpeIeJICHHSI 3TUX MOPOJ MOKHO MOJIb30BaThes Tab. 1.14, B KOTOpOIi npencTaBIeHbl OCHOBHBIE Xapak-
TEPUCTUKHM BaXHEUIIHMX MeTamopduueckux mopof. llpu nccnenoBannu MeTaMop(hUUecKuX HOPOA BaX-
HO yCTaHOBUTb, 4YTO MpeJCTaBIIsia co00i mopoaa 10 Meramopdu3mMa U Kakue SBJICHUS 00yCIOBUIN Me-
tamopdusm. st 3Toro HeoOXOAMMO M3YHUTh MMOPOJBI B €CTECTBEHHOW OOCTaHOBKE, a TAKXKE IETAJIbHO
UCCIIeIOBaTh MX MMOJ MHUKpPOCKONoM. CyIIecTBEHHBIM SIBISIETCS M MaKpOCKOIMMYECKOE OIpeieieHHE.
Onwucanne MeTaMOpPUUECKUX TTOPOA TPOBOAUTCS MO0 TAKOMY XK€ IUIaHy, YTO M MAarMaTHUECKHX:

|) Ha3BaHue;
2) uBer;

3) CTpyKTypa U TEKCTYpa;
4) MUHEpaJIbHBIN COCTAB;
5) KHIIBI ¥ TIPOKWIKA MIUHEPAJIOB, BCTPEUAIOIIHECS B TIOPO/IE;
6) mOCTOpOHHHE BKJIFOUYEHHWS M BKparuieHus. J(OTOTHHUTEIHHO YKA3bIBAIOT THI MeTaMopdu3Ma H
Ha3BaHUE UCXOJHOU MMOPOIBI.

Tabmuma 1.14.

OCHOBHBIE 0OCOOCHHOCTH BayKHEHIITUX MeTaMOp(l)I/I‘IeCKI/IX nopon

Ksapu u cmoma (6wo-
THT, MYCKOBHT)

Xmopwur,
MPUMECH CITFOJIBI
Xnopwr, AKTHHOJIUT,
anbOuT, SIUIOT

Tampk

KBapiIl,

CeprnieHTHH, MarHe3uT

CrnanieBaras,
WHOT A IIoHyaras

CrnaHneBaras,
WHOT A IIoHyaras
CrnanieBaras,
HMHOT/IA [LI0oMYaTas
CnanneBaras,
HMHOT/IA [LI0oMYaTas
MaccuBHas WIIN

CBeTiI0OKpalIeHHass KpenKasl Iopoja ¢ MIen-
KOBHCTBIM OJIECKOM Ha IUIOCKOCTSIX CIIAHIeBa-
TOCTH, HEPEAKO IJIMTYaTasd

Yemryiiyatass WM JUCTOBas MOPOJA 3EJIEHOTO
IBETa, KBapI[ 3aMETEH TII0XO
Menko3epHHUCTast 3eJIeHas!, JOBOJBHO MAaCCHB-
Has TIOPO/ia C MISIIKOBUCTBIM OJIECKOM
Yemryiiyaras Macca Tajiabka

ToHKouemnIyiyaTasi cepo3eieHasi Mmopoja ¢

MuHepanbHbIi cocTaB Tekctypa CrtpoeHne 1 BHEUTHAHN BHT Ha3zBanue, xo3siicTBeHHOE
HCIIOJIB30BaHUE

1 2 3 4
Capunur, xyoput, CrnaHuesatas, 3eneHast, CBETJIO- MM TEMHoOcepas MUKpoue- DT
KBapI[ HWHOT/IA IIoivaras nryifyaras mopojaa, KBapil 3aMeTeH Ii0xo, CTpOoUTEeIbCTBO

c1a0bIi MIETKOBUCTHINH OJIeCK

Buorur, myckoBuT, CraHueBaTas, CpenHe- wim KpynHouemryidyaras mopona ¢ CIoAsHOU claHer
KBapIl, MHOTAA TPAHUT, WHOT/A IUIoiyaras OYeHb OOJBIIMM KOJHYECTBOM CITIOIBI, KBapl  DIEKTPOHUKA
rpadur 3aMeTEH IUI0X0

CrroisTHO-KBapIEeBbIi
ClIaHel|

XTOpUTOBBIH CcIaHel
3eeHbli clTaHel;
TanbKOBBIii clTaHEel]

X¥M. IP-CTh, MEIULIHA
3MeeBHK (CEepIEHTHH)
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ClIaHIeBaTast ISTHAMH TEMHO-3eJIeHoro, Oenoro, 4depHoro JKwsl acbecta
I[BETA U TJAJAKUMU 3€pKabHO-IMAJEBBIMU
MOBEPXHOCTSIMU
Porosas obmanka, MaccuBHas WM 3epHUCTO-KPUCTAUIMY. TEMHO-3eJieHass Wi  AMPHUOOIUT
TUIaruoKI1a3 CcllaHIeBaTast YepHas IOpoja, WHOTAA TOHKomosiocyartas, CTpOUTEIbCTBO
HEpeJIKO 3aMeTeH OeJBIi IUIarnoKIIa3
Ksapu, MUKpOKJINH, MaccuBHas, 3epHUCTO-KpUCTAIIMYEC-Kasi cepasi WIK Kejl- MUKPOKINHOBBIN THEHC
uHOTHa poroBas o00- TrHeifcoBas TOBaTasl MOPOJa, HHOTAA C IOJIOCYATOH, 0YKO-  ByTOBBII kKaMeHb
MaHKa, MHPOTKCEH, BOM WMJIM CJIAHIIEBATOM TEKCTYpO
rpaHat
IImaruoxmnas, KkBapl, MaccuBHas, To ke, 4TO M MUKPOKIMHOBOIO THe#ca, HO IlmarnoknasoBblil THelcC
poroBas oOMaHka, OMO- THelcoBas LBET Yalle cephlii, boee TeMHBIH
TUT, TUPOKCEH
Ksapn Maccusnas Menxo3epHucTast (OTA. 3epHa TPYAHO pa3nu- Ksapuut
ynTh) Oemas, enras, KpacHoBaTas mnopona, CTpOHUTENHCTBO, OTHEYIIOP
OnecTsmas Ha W3JIOME, MHOT/A ClAHIeBaTas,
TUTUTY.
Kanpuur, pexe nomo- MaccuBHas 3epHUCTO-KpUCTAIMYecKass Oemas, cBeTio- Mpamop
MHT, HHOTAA IIPUMECH cepas, pexe KpacHoBaTas WIH Kento-Oypas CTpOHUTEIbCTBO, HCKYCCTBO
rpaduTta u ap. MopoJia, U3peaKa CO CIaHLEBATONH MU Hesc-
HO-BOJIOKHUCTO-TI0JIOCYATOM TEKCTYpPOn
KBaprn, 6motur, marHe- MaccuBHas, Menko3epHHCTasT Kpemkasi cepasi, OypoBaTo- — BHOTHTOBBIH POrOBHK
TUT, WHOTZIA TIOJIEBOM  OecropsgodHas cepasi, ’HOIJa po30BaTo-cepasi Hopoja
LII1aT, TpaHaT
[Mnaruoknas, amdubon, MaccuBHas, Menko3epHHUCTas, OUYCHb Kpemnkas TeMHO- AMGHUOOIOBbIA POrOBHK
MTUPOKCEH GecriopsiioTHAs cepasi, TEMHO-3eJIeHas WM YepHas IOpoaa
I'panar, MUPOKCEeH, MaccuBHas, Buemnnit Bun ouens pasnooOpasueiii. Ctpyk-  CkapH
IUIaTMOKNIa3,  SMUAOT, OecropsmodHas Typa OT MENKO- [0 KpPYHHOPKPUCTaJLIHUe-
pyAHbIE MHHEpAJTH, CKOH, 9acTO HEpaBHOMEPHO-3EPHUCTAs
AKTHHOJIUT
Kgapu, cBernas cimona, MaccuBHas, KpynHokpucramingeckas Oenast Win CBETIO- [ peii3eH
HHOTAA TypMaJIuH GecriopsiioyHast cepas mopoja

1.9. DK30reHHbIe re0JI0rudecKue npouecchbl
Ha ornaBnenue

OK30Tr€HHBIE I€0JIOIMYECKHE POLIECCHI B OTIMYHNE OT 3HJOTCHHBIX IIPOTEKAIOT B CAMBIX BEPXHHUX CIIOAX
3eMHOH KOpBI Ha €€ TpaHHuIle ¢ BHEITHUMH Teocepamu. VX sHepreTHueckoil OCHOBOH SIBIISIETCS DHEPTHUS
costHeuHOM paanarumn(6,95.1024 /I exxerolHo) U CUJI TpaBUTAIIMN. JK30TEHHBIE POIIECCHI MTPOTEKAOT
[pY HOPMAJIbHBIX 3HAYEHUSIX TEMIIEPATYphl U AABJICHUS 110 SHAOTEPMHUYECKON CXeMe C MOTJIOMCHUEM
Teria. BeiiensroT 4eTsIpe rpyIibl SK30I€HHBIX T€0JIOTHUECKUX IPOLIECCOB: BBIBETPUBAHUE, ICHYAALMS,
AKKyMYJISLUS, JHareHes.

BriBeTpuBaHue - mpolecc pa3pyLleHus U U3MEHEHHS TOPHBIX MOPOJ Ha MOBEPXHOCTH U HEOOJBIION
riIyOuHe B CBSI3M ¢ (pU3HYECKUM, XUMHUUECKUM BO3JeHCTBUEM aTMOC(ephl, BOA U OpraHu3MoB. BeiBeTpu-
BaHME PAa3BHBAETCsI BBIIIE 30HBI [IEMEHTAIIMH, B KOTOPOH OCYIIECTBISETCS MEPEXO/1 PHIXJIBIX 00OBOIHEH-
HBIX OCAJIKOB B KAMEHHCTBIE OCa/I0UHBIE TOPHBIE MOPOABI. B 3aBMCHMOCTH OT MpeoOiaganusi TOro WU
nHoro Makropa B 3TOM IPOLECCE BBIACISIIOT TPH €ro TUMa: Gpu3nyeckoe (MEXaHHUECKOe), XUMHYECKOE U
OpraHuueckoe. BpiaensieMple THIIBI HMEIOT HEOAMHAKOBOE pPa3BUTHE B Pa3IMYHBIX  (HU3UKO-
reorpauueckux yciIoBUsIX. B mpuUnonspHBIX 001acTax npeodiiagaeT GU3nIecKoe BEIBETPUBAHUE, B TPO-
MHYECKUX 00JacTAX NPEeUMYIECTBEHHOE Pa3BUTHE UMEET XMMHUYECKOE BBIBETPUBAHHUE. XapaKTep U CKO-
POCTb BBIBETPUBAHMS 3aBUCST TaK)XXe OT COCTaBa U CTPOEHUS TOPHBIX MOpoA. B mommMuHepanbHBIX Opo-
JlaX BBIBETPHBAHUE TPOSIBIISICTCS WHTCHCUBHEE, YeM B MOHOMHUHEpaIbHbIX. HepaBHOMEpHO- U KpYITHO-
KpUCTAUIMYECKHE TIOPOJbl BBIBETPUBAIOTCS OBICTpEE, YeM DPAaBHOMEPHO- W MEIKOKPHCTALTHYECKHE.
MarmaTuyeckue mapojpl, COCTOALINE U3 CHIMKATOB U KBapla, yCTOWYHBEE 110 OTHOIIEHHIO K BBIBETPH-
BaHUIO [0 CPABHEHHIO C OCAIOYHBIMH, COCTOSIIIMMH U3 KapOOHATOB, CYNHL(ATOB ¥ THIPOCHIMKATOB.

Ou3nueckoe BHIBETPUBAHHE O0YCIIOBICHO B OCHOBHOM KOJIEOAHHSMHU TeMIEpaTyphbl U TPEACTaBISET
co00l MEXaHWYeCKOe Pa3pbIXJIeHWE TOPHBIX MOPOJ M MpEeBpalleHrne UX B 00JIOMOUHBIH Matepuai. IIpo-
IOYKTHI BBIBETPUBAHMS TOPHBIX MOPO/I, 3AJIETAIOUINE Ha MECTE€ CBOEr0 00pa30BaHMii, Ha3bIBAIOTCS DIIOBH-
eM. boubIme ckorureHust KpYITHOOOJIOMOYHOTO AITFOBUSI HA3BIBAIOT KYpyMaMH.

XWUMHUYECKOE BBHIBETPUBAHHUE CBSI3aHO INIABHBIM 00pa3oM ¢ BO3JCHCTBHEM BOJbI, 3aKIIOUEHHOH B Tpe-
MIMHAX ¥ Mopax ropHbIX NMopoa. OHO NPUBOIUT K XUMHUECKOMY PA3JIOKEHUIO MEPBUYHBIX U BO3HUKHO-
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BEHHUIO HOBBIX MHUHEpANIOB, 0OJiee YCTOWYMBBIX B IPHUIIOBEPXHOCTHBIX YCIIOBHSX. XHUMHUYECKas aKTHB-
HOCTH TOA3EMHBIX BOJl BO3PACTAa€T B CBS3U C MPHUCYTCTBHEM PACTBOPEHHBIX B HUX YTJIEKHCIIOTO Trasa,
KHCIIOPOJIa ¥ APYTUX areHTOB. TUITUYHBIMHE JIJISI XUMUYE€CKOT'O BRIBETPHBAHUS SIBIITFOTCS PEAKIIUU THIPA-
Talluy, ACTUIPATAINN, THPOJIN3a, OKUCICHHS, IPOCTOTO U CIIOKHOTrO 0OMeHa. XMMHUYECKOE BHIBETPHBA-
HHUE pa3BHBAETCS TOCie (PU3MYECKOTo BBHIBETpHBaHWA. Ha mepBoil cTamuu BEIHOCATCSA HamOoliee pacTBO-
pUMBIE COJIM KaJIsl HATPWs, Ha BTOPOIl - KanbIusl 1 Maraust. CHIIMKATH U AIFOMOCHITMKATHI PEBPAIafOT-
Csl B TUJIPOCUJIMKATHI. | JIMHUCTBIC MUHEPAIBI CTAHOBSATCS MPEOOJIATAOIIUMU CPEU MPOTYKTOB BEIBETPH-
BaHus. Ha TpeTpeil cTaany TIIMHUCTBIE MHUHEPANBl pasiararoTcs ¢ 00pa30BaHHWEM OKCHIOB M THAPCK-
cuoB. OcTaTouHbIe TPOAYKTHI, 00OTAIIEHHBIE STUMH COCTNHEHISIMH, HA3bIBAIOTCA JTAaTEPUTAMH.

Opranuyveckoe BHIBETPUBAHKE MPOSIBIIACTCS MPU aKTUBHOM (DU3MUYECKOM M XMMUYECKOM BO3JICHCTBUH
Ha TOPHBIC MOPOJIBI OPraHU3MOB U MPOYKTOB UX JKU3HEAeATeNIbHOCTH. OCOOCHHO BEIIMKA MPHU 3TOM POJIh
OaxTepuit 1 pacTuTenbHOCTH. OAWH U3 TPOAYKTOB OPTaHUIECKOTO BBIBETPUBAHMS - I0YBA.

1.9.1.I'uneprene3
Ha ornasienne

B 30HE rHmeprenesa, COOTBETCTBYIOIIECH MPUIIOBEPXHOCTHON OMOKOCTHOW HacTh JUTOC(EPHI, BHIBE-
JCHHbIE Ha [TOBEPXHOCTH JINOO Ha THO MOPCKOro OacceliHa TOpHbIE IOPOABI CTPEMSTCS! IPUITH B paBHO-
BecHe ¢ OKpy»Katouiel cpeaoil. OCHOBHBIMH UCTOYHMKAMK HEPTUU 3/1€Ch ABJSIOTCSA COJIHEYHOE TEIUIO U
B 3HAYUTEIILHO MEHBIIICH CTEIICHH BHYTPEHHE TEIUIO 3eMIH. Ba)KHEHIIYI0 pOJIb B THIEPTEHHBIX MPOIIeC-
cax UrparT OPraHUYECKOe BEIIECTBO M BOJA.

BepxHeli rpaHUIEil 30HBI THIIEPIeHE3a CIYKHUT 36MHas TOBEPXHOCTh. HUKHASA TrpaHnia COOTBETCTBY-
€T YPOBHIO 3aTyXaHHs BO3ICHCTBHS HA TOPHBIC MOPObl (HOTOCHHTE3UPYIOLICH KU3HH, YTO COMPOBOKAA-
€TCsl Pe3KHM COKpALICHUEM COAEP)KaHMs KUCIOPOAa U COOTBETCTBEHHO M3MEHEHHEM XMMUYECKHUX YCIIO-
Buii cpensl (Eh,pH, yraetenne mpoieccoB OKHCIICHHS, THAPOIHN3a, KOLIOHI000pa3oBanus). OObIdHAsS
MOIITHOCTD 30HBI THIICPIreHE3a HE MPEBBIIIACT ACCATKOB METPOB, HO MHOrJa r’MNCPreHHbIC ITPOLCCCHI ITPO-
SBJIAIOTCS Ha I‘Hy6I/IHaX B COTHU U OaKC NCPBLIC THICAYMW MCETPOB. Hx IMPOSABJICHUC B FJIy6I/IHHLIX 30Hax
IPUYPOYCHO K 30HaM TPEILIMHOBATOCTH, KAPCTOBBIM IMOJOCTSM, [TOBEPXHOCTSIM KOHTAKTOB MOPOJ, MOJ-
3€MHBIM I'OPHBIM BI)Ipa6OTKaM, COXpaHAOIINM CBA3b C 3eMHOM IMMOBCPXHOCTBIO U CIIyXXAllUM IIYyTAMU
IMPOHMKHOBCHHUSA TUINICPICHHBIX ar€HTOB.

B 30He runeprenesa Bcerna NpUCYTCTBYIOT [BA HPUHLUMIHNAIBHO PA3IMYHBIX KOMILUIEKCA MUHEPab-
HBIX 00pa3oBaHuii: 1) MaTepuHCKHE MOPOABI (CyOCcTpaT) U 2) MPOAYKTHI THIIEPTeHe3a.

B 3aBucuMOCTH OT yCIIOBHI IIPOLIECCHI TUIIEpPreHe3a MOKHO Pa3ieIuTh Ha TPU TPYIIIbL:

MOBEPXHOCTHBIM (MJIM HA3E€MHBIH) THUIEPreHe3 — KOMIUIEKC SBJICHWH U NPOLECCOB, HMPOMCXOASALINX
HETOCPEACTBEHHO Ha MOBEPXHOCTH CYIIH HJIM CBSI3aHHBIX C MPOHUKAIOIIMMH B TOJIIM NOPOZ MHUIb-
TpallMOHHBIMU BOJAMU;

TITyOMHHBINA (VITH ITOA3EMHBIH) THIIEPTeHe3 - KOMIUIEKC SIBICHHH U MPOLIECCOB, MPOUCXOISIINX HIKE
3eMHOW MOBEPXHOCTH W CBSI3aHHBIX C BO3JEHCTBUEM IOI3EMHBIX BOJ, IBIKYIIUXCS 110 BOJOHOCHBIM I'O-
PHU30HTaM HMJIM BOCXOJAIIHNX IO IMPOHHUIACMBIM 30HaAM (33MCTI/IM, YTO 3THU BOJbI TAKXKEC MMEIOT IIOBEPX-
HOCTHOE MPOUCXOXKIEHHUE);

NOJBOHBIN I'MIleprene3 (WM rajJbMHUPOJIN3) - KOMIUIEKC SIBJICHHH M IIPOLECCOB, MPOUCXOMAIINX Ha
JTHE MOPEH 1 OKEaHOB IPH B3aUMOJEHCTBUM MOPCKHUX BOJ C TOPHBIMH ITOPOJAMH.

(DOpMI/IpOBaHI/Ie IMPOAYKTOB IMOBEPXHOCTHOT'O TUIICPI€HE3a CBA3AHO C ITPOLCCCAaMU BLIBCTPUBAHUA.

1.9.1.1.11pouecchl BbIBETPUBAHUS
Ha ornasnenue

BriBeTprBaHMEe — 3TO NPOLIECC U3MEHEHUS U Pa3pyLICHHs MUHEPAJIOB U TOPHBIX IIOPOJ HA 3€MHOM 10-
BEPXHOCTH O] BO3ACHCTBHEM (PU3MUECKUX, XUMUIECKUX U OPraHUYECKUX (HDaKTOPOB.

B 3aBucuMocTu 0T TOro, Kakue (pakTopsl 00YCIaBIMBAIOT MIPOLECCH MPE0OpPa30BaHMsl TIOPOJ, BBIBET-
pHUBaHHE MOXKHO ITOJIPa3/IeNIUTh Ha r3ndeckoe (WM MEXaHHIeCcKoe) U Ha XuMudeckoe. bruorennele mpo-
LIECChI, OYEHDb LIMPOKO IPOSIBJIECHHBIE B IIPOLIECCAX BBIBETPUBAHUS, IPOSBISIOTCS KaK B MEXaHUYECKOM,
TaKk ¥ B XUMHYECKOM BO3ACHCTBHM Ha MHHEPAIbHBIH cyOcTpaT. MexaHndyeckoe pa3pylieHue NOopoa Ipu
OMOTeHHOM BBIBETPHMBAHUHU OCYIIECTBIISICTCS, HApUMeEp, KOPHIMH PACTEHUH, PAaCIIMPSIONIMMH TpPEIIH-
HBI, WJIK POIOIIMMHU OpraHu3Mamu (4epBU, MypaBbU, TEPMHUHBI, CYCIHKH, KPOTHI U 1Ip.). bnoxummuueckue
MIPOLIECCHl AKTHUBHO BO3AEHCTBYIOT Ha MHMHEPAJIBHOE BEIIECTBO KaK B IPOLECCE KU3HEAEATEIbHOCTH
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(HampuMep, JUIIAHHUKY U3BJICKAIOT MUHEpAJIbHbIE BEIECTBA U3 MUHEPAJIOB, YTO IPUBOJUT K pa3pylle-
HUIO IOCJICIHUX ), TaK U TIOCTABJISIsI XUMUYIECKHU aKTUBHbIE COEIUHEHUS B IIpOLiecce PasiIokKeHus (OpraHu-
YecKHe KHCIIOTHI, BOSHUKAIOIIME TIPH Pa3IoKEHUH OMAaBIIeH JMCTBH U Mp.). B3anMoneiicTBue MuHepaib-
HOT'0 U OPTraHWYECKOI0 BEIIECTBAa IPUBOANT K BOZHUKHOBEHHIO TOYBHI.

dusnueckoe BHIBETPUBAHKE MTOAPA3AEIAETCS HA TEMIIEPATypPHOE U MOPO3HOE.

TemmnepaTypHOe BBIBETPHBAHUE — pa3pyllI€HHE TOPHBIX ITOPOJ M MUHEPAJIOB HAa IOBEPXHOCTU 3eMIIU
10J] BIMSHUEM KoJieOaHUi TeMnepaTypbl. M3BecTHO, YTO MPU HATPEBaHUHU U OXJIAXACHUH TBEPABIC Teja
U3MEHSIOT CBOM 00BbEM. He sIBIsIIOTCS HCKIIFoUeHHEeM TOpHbIE OPOAbl M MUHepaisl. B pesynbrare cyTou-
HBIX KOJIEOAaHUH TeMIepaTypsl B MacCHUBE FOPHBIX IOPOJ BO3HUKAIOT HAIIPSKEHUs ABYX Tuios. Hamps-
JKEHHMs TIEPBOTO THMa (Ha3bIBaeMble 00bEMHO-TPAJEHTHBIMH) CBS3aHbl C HEPABHOMEPHBIM HarpeBaHHEM
MIOBEPXHOCTHOM 1 OoJiee ITyOOKHX YacTel MaccuBa; paziaudyue Temreparyp (u, COOTBETCTBEHHO, Pa3iny-
HOE€ pacIIMpEeHHEe) B 3TUX YaCTSIX MAcCHBAa IPUBOIAT K OOpa30BAHUIO TPELIMH, HAIPABICHHBIX Iapai-
JIEIBHO €ro MOBEPXHOCTH. BeaencTue 3Toro npoucxoauT HIeNylieHHe U OTCIanuBaHUe TOpOJ, Ha3bIBae-
Moe JeckBamanuer. Bropoii Tun HanpspkeHuid B penenax o0bEéMa Mmopoasl U MUHEpaa CBs3aH ¢ pa3iu-
yreM K03((GHUIMEHTOB TEIUIOBOTO PACIIMPEHUA-CKATHUS MUHEepanoB. HanpspkeHus 3T0oro Tuna npuBOAAT
K pacKaJbIBaHHIO JI0 YPOBHSI MHHEPAIbHBIX 3€peH W Jajiee, MO0 TPEeIMHaM CIaiHOCTH, A0 00pa3oBaHUs
YJacTHUI[ Pa3MEPOM JI0 COTHIX J0jed MM. bricTpee paspymiaroTcs TEMHOOKpPALIEHHbIE MUHEPAIBl U TIOPO-
Ibl, a TAKXKE KPYMHOKPUCTAJUINYECKUE ITOJIMMHUHEPAIbHbIE TOPOBI C OONBIIMMH Pa3InIusIMu Kod3ddu-
IUCHTOB PACHIMPCHUA COCTABJIAIOIINX WX MHUHCPAJIOB. Tak B mponuecce TEMIICPATYPHOT'O BBIBETPUBAHUA
MaccHB TIOPOJ pa3pylIaeTcs ¢ 0Opa3oBaHUEM OOJIOMOYHBIX MOPOJ] PA3IMIHOTO pa3Mepa — OT IIeOHS /10
aneBpuToBoro marepuaia. CyTouHble KojeOaHMs TeMIepaTyphl NPOSBISIIOTCA 10 TIyOMHBI 1 M, 4TO
omnpeessseT MAKCUMAIbHYIO MOIIHOCTh BO3HUKAIOIIUX TAKUM IIyTEM OOJIOMOYHBIX OTJIOKECHHH.

Haubonee akTuBHO TEMIICPATYPHOC BLIBCTPUBAHUC ITPOTCKACT B ITYCTBIHAX U, B HCCKOJIBKO MeHBbIIeH
CTETICHH, B HUBAJIBHBIX O0JACTAX M B BBICOKOTOPHBIX pailOHax, HE MOKPBHITBIX CHETOM. DTOMY CHOCOO-
CTBYET coueTaHue AByX (hakropos: 1) pe3kue cyTounble KosjeOaHus Temneparypsl, gocruraroume 50 C u
2) 0OHaXEHHOCTH TOPHBIX TIOPOJ BBUAY OTCYTCTBUS PACTUTEIBLHOIO MIOKPOBA U TIOYBEHHOTO CIIOA.

Mopo3Hoe BBIBETpUBaHHE — pa3pyllIeHHE TOPHBIX MOPOJ B pe3ysbTaTe MepUOJTUUYECKOr0 3aMep3aHus
nomnajaroueld B TpemuHsl Boasl. [lonagas B TpemuHbl, B XOJI0AHOE BPEMs CyTOK BOJA 3aMep3acT — mpe-
Bpamiaercsi B J€1, 00bEM KOTOPOTO, KaK W3BECTHO, 3HAUUTEIHHO BHIIIE, YeM HCXOAHBIH 00BEM BOMBIL.
Kpucrannmusyromuiics 1€ oka3plBaeT Ha CTEHKH TPEIMH BeChbMa CYIIECTBEHHO JIaBJIeHUE, JOCTUTAIOIIEe
1000 xr/cm3 u Gosee, YTO 3HAUYUTEIHHO BBILIE IPOYHOCTH OONBIIMHCTBA TOPHBIX MOpoA. JlaBneHue jbaa
NPUBOIUT K PACIIMPEHUIO TPELIMH M PACKAJIBIBAHUIO MOPOJ HA KPYIHbIE OOJIOMKH Pa3MEpOM OT AeCAT-
KOB CAHTUMETPOB JI0 METPOB B Auamerpe. OTcyTcTBHE OoJiee MENKOro MaTteprana 00yCIOBIEHO TEM, YTO
cBOOO/THAS BOJIA HE CIIOCOOHA TIPOHUKATh B MUKPOTPEIIHHEI.

Hanbonee akTHBHO MOpPO3HOE BHIBETPHBAHHE HMPOTEKACT B XOJOJHBIX M YMEPEHHBIX O0JIACTSX C pe3-
KMMHU CYTOUYHBIMU KOJ€0aHuSIMHU TCMIICPATYPhbI, a TAKKC B obnactu pa3BUTUA BEUHOM MCEP3JIOTEI U B 30HE
JACATCIIbHOCTHU JICAHUKOB.

Obpasyromuecs: B X0[I€ (PU3MIECKOr0 U XMMUYECKOrO0 BBIBETPHUBAHUS NPOAYKTHI Pa3pyLICHUs MOTYT
OBITH MEepEeMEILEHBI ¢ MECTa CBOEro 00pa3oBaHMs MOA EHCTBUEM BOJHBIX MIOTOKOB, BETPA, ABHKYIIUXCS
JIETHUKOB M JAPYTHX 5K30T€HHBIX (aKTOpoB (Tpolecc MepeMeneHns MPOIYKTOB Pa3pyIIeHUs] TOPHBIX
MOPOJ] Ha3bIBACTCS ACHYAALMs) WM OCTAaThCs HAa MECTE CBOEro oOpa3oBaHusl. IIpoayKThl BEIBETpUBaHHS,
3aJieraroliue Ha MECTe CBOEro oOpa3oBaHUsl, HAa3bIBAIOTCA AMIOBUH. K 3II0BHIO OTHOCAT MPOIYKTHI BBI-
BETPUBAHMS, HE CMENIEHHBIE 3a MPeIeIibl UIOIAAN Pa3BUTHSI MATEPHHCKUX MOpo/] (cydcrara 3a cYéT Ko-
TOPOTO OHU O0PA30BAIIHCH).

B pesynbrare duzndeckoro BeIBETpUBaHMS 00pa3ytoTcst ocoOble hopmel nangmadTa. Eciu BeiBeTpH-
BaHUEC ITPOUCXOAUT B I‘OpHOﬁ O6J'IaCTI/I, rac UMEIOTCA IJIOCKUE, TOPU3OHTAJIBHBIC TOBEPXHOCTHU, TO IPO-
AYKTbI BBIBECTPUBAHUA HAKAIUIMBAIOTCA HA HUX B BUAC 610 U Oosee MEJIKOro APECBAHOI0 Marcpuaa. B
pe3ysbTaTe CO3AAI0TCS SIMIOBHAIBHBIE POCCHINN U JAaHAMAPTH O€CHOPSII0YHOI0 HarPOMOKACHUS TIIbIO,
MOJTyYUBIINE HA3BaHUE «KAMEHHBIX MOPE».

XapaKTeprIM HaHZIH_Ia(i)TOM 30H (1)I/ISI/IT-IGCKOFO BBIBETPpHUBaHUA ABJIAIOTCA KAMCHUCTBIC IIYCTBIHU, WUJIH,
Kak uX Ha3bBaloT B Caxape, ramMmmazpl. ['aMMaibl IpeacTaBisitoT co00i HarpOMOKACHUS TIIBIO U IeOHH,
oOpasyromuecst 3a CUET BHIBETPUBAHUS TOPU30HTAIBHO JIEKAIUX IJIaTOB TOPHBIX MOPOJ U BBIHOCA BET-
POM TIBUIEBATHIX M MECUAHBIX MPOAYKTOB MX paspyiieHus. Kparo miactoB 4yacTo pacujeHEeHbl Ha OCTaH-
II6I KOHYCOBHIHOHM (DOPMBI, TTOHMKEHHS MEXIY KOTOPBIMH 3allOJIHEHBI POCCHIIISIMH KaMEHHBIX TJIBIO U
eGHeM.

T'oBopst 0 Gu3MUECKOM BBHIBETPHBAHUM HEOOXOJMMO HMOIAYEPKHYTH, YTO OHO MPUBOAMUT K MEXaHHUYE-
CKOH JAC3UHTErpalm 1mopoa 1 MUHEPAJIOB, HO HE MIPUBOAUT K UX XUMHUYCCKOMY Hp606pa30BaHI/IIO.
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XMMHYECKOe BBIBETPHUBAHUE MPEACTABIAET CO00Il mpoliecc XMMUYECKOro MmpeoOpa3oBaHUs MHUHEpPa-
JIOB U TOPHBIX IIOPOJ MOA BO3JEHCTBUEM BOJbI, KUCIOPOa, YIVIEKUCIIOrO Ta3a, OPraHUYeCKUX KHUCIIOT, a
TaKXe BCIEACTBUE OMOr€OXUMHUYECKHX MPOLECCOB.

[IpeoOpa3oBaHKe NPOUCXOAUT BCIECICTBHE PEAKLU OKHCICHHS U THApaTaluy (Hampumep, nmpeodpa-
30BaHMe THpHUTa 1o cxeme FeS, + mH,O + nO, — FeSO, - Fe,SO,— Fe(OH); — Fe,05.nH,0), pacteope-
HUs ¥ ruapoan3za. Ocodoe MecTo 3aHMMAIOT PEAKIUK THAPOJIN3a - HOHHOTO 0OMEHa MEXIy BEeIECTBaMHU
U BOJIOM, MPUBOASIINE K pa3pyLICHUIO 1a)Ke BECbMa YCTOMUMBBIX CTPYKTYP CHIMKATOB, CONPOBOXK/A0-
HIeMyCsl X TUApAaTaldeld U BBIHOCOM 3JIEMEHTOB U3 KpUCTAIIMYecKoi peméTku. [lpumepoM Takoi peak-
LM, MOXKET CIYKUTbh pa3pylICHHE KAPKACHOM CTPYKTYpbI MOJIEBBIX IIMATOB (CaMbIX PacIpOCTPaHEHHBIX
B 3¢MHOH KOpe MHUHEPAJIOB) ¢ 00pa30BaHKUEM INIMHUCTHIX MUHEPAJIOB U, fanee, THoOcuTa:

K[AISiO3z] + CO; + H,0 — Aly[Si4040](OH)g + K,CO3 + SiO, — AIO(OH); + SiO,.

Heobxomumo oTMeTHTh emé oaHy (hYHKITHIO BOABI, 0€3 KOTOPO HEBO3MOXHO XUMHUYECKOe Ipeodpa-
30BaHKE TIOPOA: BOJIa 00ECIICUNBACT «IOCTABKY» areéHTOB XUMHUECKOT'O BHIBETPUBAHHS U BBIHOC MTPOAYK-
TOB PEAKLUN.

TpaHCIOPTHPOBKA BELIECTB IIPOMCXOIUT TOYBEHHO-TPYHTOBBIMHM BOJAMHU B BHJIC UCTUHHBIX U KOJIIO-
UAHBIX PaCTBOPOB.

BaxHoe 3HaueHne B mpoleccax XMMUYECKOTO BBIBETPUBAHUS UMEIOT OPraHUYeCKHe KHUCIIOTHI, aKTUB-
HO CIIOCOOCTBYIOIIME Pa3jI0KEHUI0 MUHEPaIoB. IIponecchl XMMUUECKOrO BHIBETPUBAHUS IPOTEKAIOT HU-
K€ MMOYBEHHOTO CJIOsI, MPOCAYUBAsCh Yepe3 KOTOPBIA BOABI 0OOTaIalOTCs OPraHNueCKUMH COEAMHEHMSI-
MHU.

HCO6XOI{I/IM])IMI/I YCIOBHUAMHA I‘Hy6OKO XUMUYCCKOI'O BBIBETPUBAHUS ABJISAIOTCA:

KJIMMAaT, IPU KOTOPOM JOCTHUIAETCSl COUETAHNE BBHICOKUX TEMIIEPATyp U BJIAKHOCTU (TYMHIHBIA TPO-
MTUYECKH);

o0miIMe 1 xapaxkTep pacTUTENBFHOCTH (IpU €€ pa3lioKEeHUH O00pa3yloTCsi OpPraHMYECKHe KUCIOTHI, aK-
TUBHO Pa3pyLIAOIINE MUHEPAbI);

BBIPOBHEHHBIH pelbed, oOecreunBaroInil HEMOABHKHOCTD ITPOAYKTOB Pa3pyIICHUS;

IMPOAOJLDKUTCIIBHOCTE BBIBETPUBAHUA.

BaxHo mom4epKHyTh poiib JaHAmMa(THRIX ycaoBUl. B rymuanpix nanamadrax pa3BuTa jecHas pac-
TUTEIBHOCTD, 001aaromasl OrpOMHOM OMOMaccoil 1 paziararomasicst I04Be MUKPOOpPTaHU3MaMu ¢ o0pa-
30BaHHUEM OPTraHUYCCKUX KHCJIOT, TIO3TOMY IMOYBCHHBIC BOALI T'YMUIHBIX HaHI[HIa(I)TOB o6nana}0T KHCJION
peaxuneﬁ N aKTUBHO BO3I[CI\/'ICTByeT Ha MUHEPpAJIbl UCXOJHBIX ITOPHBIX MOPOA; B TAKUX YCJIOBHUAX BBIBET-
pPHBaHUE MPOTEKAET O] BO3ACHCTBUEM MOCTOSIHHOTO IMPOMBIBAHMS TOPHBIX MOPOJ KUCIBIMU PAacTBOpPa-
MH.

B apuaneix nangmadrax, OTIMYAIIMXCSI HEJIOCTATOUHOM YBIAKHEHHOCTBIO, paclpOCTpaHeHa Tpa-
BSHHUCTAs! PacTUTENbHOCTh. E€ OMoMacca B ecsITKH pa3 MeHble Ouomacchl JiecoB. Kpome Toro, nouseH-
Hasi MUKpodJIiopa repepadaTbiBaeT pacTUTEIbHbIE OCTATKH C 00pa30BaHUEM BBICOKOIIOINMEPHU30BAHHBIX
OpPraHMYECKUX COEIUHEHUI, KOTOpble He 00JIaAal0T arpeCCUBHBIMM CBOMCTBAMH 110 OTHOIIEHHUIO K MHHE-
pajiamMm. ITouBenHnie BOJBI UMCIOT HeﬁTpaJ]bHYIO HJIN cna6ou1en0qHon PCaKIuI0, MO3TOMY MHTCHCUBHOI'O
NPOMBIBaHMS BBIBETPUBAIOLICHCS TOJIIN arpeCCUBHBIMH BO3aMH HE HMPOHMCXOAMT, U B HEH MOCTENEHHO
COXPaHAIOTCA OTHOCHTEIHHO JIETKOPACTBOPUMBIE COEMHEHUSI.

IIporeccsl XUMHUECKOT0 Pa3oKEeHUs MPUBOIAT K pa3pyLICHHIO0 KPUCTAIMYECKUX PEeIIETOK MUHEpa-
JIOB, JAa)Xe BEChbMa YCTOMUYHMBBIX, BEICBOOOXKICHUIO U3 HUX XMMHUYECKHX 3JIEMEHTOB. Tak BBHIBETPHUBAHUE
TPaHUTOB MOXKET 3aBEPILUTHCS (POPMHUPOBAHMEM 3a CUET CIArarollMX UX MHHEPAJOB TONIIH IJIMH, 000-
FaH_[éHHBIX BOJHBIMH OKHCJIAaMH aJIFOMHUHHSA.

1.9.1.2.Kops!I BbIBETPUBAHMNS.
Ha ornasnenue

['eonoruyueckue Tena, CI0KEHHBIE DITIOBUEM, TO €CTh MPOYKTaMU TITYOOKOTO MOBEPXHOCTHOTO (Hr3H-
YEeCKOro, XUMUYECKOT0, OMOXMMHUYECKOT0 IPeo0pa30BaHus TOPHBIX MOPO, OCTABILMXCS HA MECTE CBOETO
o0pa3zoBaHHs, OOBEANHSIOT MOHATHEM KOPA BHIBETPUBAHUSI.

Kopy BBIBETpHBaHHSI MarMaTU4eCKUX U METaMOP(UUECKUX TOPHBIX MOPOJ]] HA3BIBAIOT OPTOITIOBUEM.
O1n nopoas! (OPMUPOBAINCH B YCIOBHUSAX, PE3KO OTIIMYHBIX OT 36MHON MOBEPXHOCTH, W ITOAITOMY OHHU
U3MEHSIOTCsl Hanbojee cuiibHO. COOTBETCTBEHHO, Pa3BUBAIOLIMECS MO HUM KOPBI BHIBETPUBAHHS PE3KO
OTJINYAIOTCS OT MATEPUHCKON NTOPOABI.
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Kopa BeIBeTpHBaHUS MOPCKUX OCaJIOYHBIX IIOPOJ HA3bIBACTCS Iapa’IioBUEM. V3MeHeHHe TakuX Io-
PO, IO CPaBHEHUIO C MarMaTW4eCKUMHU U MeTaMOp(pUYEeCKHMH, 4acTO MEHee 3HauuTesbHO. IloaTomy
KOpa BBIBETPUBAHMS HE BCEr[a Pe3KO OTIMYACTCS OT MaTEPUHCKHUX MOpOJ (HampuUMep, PpHU BHIBETPUBA-
HUU TJIMH).

DIMOBUH KOHTHHEHTAJLHBIX OTIIOKCHHH 0003HAYAETCS TEPMHUHOM HEODTIOBHHA. MaTepHHCKHE TTOPO-
Ibl, 32 CYET KOTOPBIX MPOUCXOAUT (OPMHUPOBAHHUE TAKOI'O BJIFOBHSI, CAMHU SIBJISIOTCS NIEPEOTI0KECHHBIMU
MPOAYKTaMH BHIBETPHBAHUS, M B MIOBEPXHOCTHBIX YCIOBHSX YK€ C1a00 M3MEHSIOTCS; B CHIIy 3TOTO HEO-
3IIIOBUH YacTO BhIpaykeH HEOTUYETINBO. Hepenko BeIBETpHBAHNE 3aXBAaTHIBAET TONBKO OYBEHHYIO TOJIIILY
U KOPBI BBIBETPUBAHUS HE 00pa3yeTcs.

THUNUYHBIM KOMIIOHEHTaMH KOP BBIBETPUBAHMS CIYXaT MPOIYKTHI A€3UHTETpalllK cyOcTpaTa, TITHHH-
CTBIH 3JIIOBUM U JTATEPUTHI.

[IpomyKThl Ie3UHTErpaluy NPEACTaBISIOT coO00H noaBeprirecs GU3NIecKoMy BBIBETPHBAHUIO (pac-
TPECKUBaHHIO, APOOJICHHIO) MOPOIBI CyOCTpaTa, MPAaKTHYECKH HE W3MEHHBIINE XUMHUYECKOIO COCTAaBa.
[TpumMepoM MOTYT CITy>KUTb TJILIOOBBIA U MIEOHUCTHIN IIOBHI HA TPAHUTHBIX IOPOAAX B apUIHBIX U CyO-
apuaHbIX 00NacTsIX, TOJOMUTOBAs MyKa Ha AOJIOMHUTax W np. VHorma, B yCIIOBHSAX JKapKOTrO BIIaXKHOI'O
KJIMMaTa, IOBEPXHOCTHAs AC3MHTETPaLus COINPOBOXKIAECTCS HAYAJIbHBIM XUMHUYECKHM BBIBETPUBAHUEM -
THIIPOJIM30M, YAaCTUYHBIM BbIIICIaYMBAHUEM HanOosee MOABMXKHBIX KOMIIOHEHTOB (Hampumep, HMIeOHH-
CTbIC DMMIOBHANbHBIE CyTTTMHKY B LlenTpansHom Kazaxcrane, 00OpazoBaHHBIE 3a CUET TPAHUTOB).

I'MUHUCTBIA 3I10BUM - TJIMHBL, COXPAHUBLINE PEIUKTOBYIO CTPYKTYpY MATepUHCKUX nopox. ['nmuHu-
CTBIH DIIOBUI OOBIYHO CJIaraeT OCHOBHYIO MaccCy KOPBI BBIBETPHUBAHUS U MOJpPA3JEIseTCS 10 MUHEPallb-
HOMY cOCTaBy (THAPOCITIOTUCTHIN, MOHTMOPWIITIOHUTOBBIH, KAOJIMHUTOBBIHN). XapakTepeH IJisi 00nacTel ¢
TYMHUZIHBIM KIMMaTOM.

Jlatepurom (ot nat. «later» - kupnu4) Ha3bIBAIOT KPAaCHOLBETHBIC JKEIE3UCThIC HIIH IKEIC3UCTO-
TITUHO3EMICTBIC JIIOBHAIBHBIE 00pa30BaHUs, COCTOSIINE MPEUMYIIECTBEHHO U3 MUHEPAJIOB T'HIPOOKHC-
JIOB M OKCHJIOB K€J€3a, ATFOMUHUS M THTAaHA C IPUMEChI0 KaonuHuTa. OHM BO BIaXKHBIX TPOITMUECKUX U
cyOTponHYecKux obacTsX B YCJIOBHSX MHTCHCHBHOTO BbIHOCAa KpemueséMa (SiOy) u ocnoBanmii CaO,
Na,O, K,O, MgO u HakomieareM okuciaoB amomuuus (ruoocut - AIO(OH)s), skenesa (rematur -Fe,0s,
rérut - FeOOH) u TuTaHa B OcTaTOYHBIX NopoAax. OOpa3yroTCs JIATEPUTHI 3a CYET MATEPUHCKUX TTOPO/I,
OoraTpIX alfOMHHNEM (HAIpUMeEp, TPAHUTOB WM CHEHHUTOB). YacTo Ha MOBEPXHOCTH JIATEPUTOB (HOpPMH-
pyeTcs Kupaca - opojia, COCTOsIAasl U3 -00JIOMKOB JIaTEpUTa U KOHKPEIIMOHHBIX 00pa30BaHHM, CIIEMCH-
THPOBAHHBIX AIFOMOKEIE3UCTHIM IIEMEHTOM.

Pa3HOBHIHOCTBIO KOPBI BBIBETPUBAHMUS SIBISIOTCS PyOHbIE LUIAIBIL, (OPMUPYIOIIMECS NMPH XHUMUYE-
CKOM BBIBETPHBAaHUH MOPOA, OOraThiX PyAHBIMH MHUHEpajaMu, OObIYHO Cylb(HUAaMu MIN OPYTUMH JIET-
KOOKHCIISIOUIMMUCS COeIMHEHUSIMU. Ha MOBEpXHOCTH py/IHBIE IUIAIBI OOBIYHO CII0KEHBI KaBEPHO3HBIMU
JKeNe3HSIKaMH, 00pa3yIOILMMH [JIBIOOBBIE M II€OHEBBIE Pa3Balibl, BBIACISIIOIIMECS TEMHO- U CBETJIO-
KpacHOM, OXpUCTON 1 OypOBaTO-KPAaCHOM OKpAacKOH, CBA3aHHOW C OKHMCIAMU M THAPOOKHCIAMH JKeJie3a
(rétuT, TUAPOTETUT, TUAPOTEMATUT U 1p.).DopMHpoBaHUE HUIAI CBSI3aHO C BO3JEHCTBHEM BOJBI HA PY/I-
HbI€ MHUHEPAJIbI: TPOMCXOAUT BHIHOC TPYHTOBBIMH BOJIaMHU JIETKOPACTBOPUMBIX COEIMHEHHII, a B OCTaTKe
HaKaIuIMBaeTCsl HEPacTBOpUMAasi MUHepallbHasi Macca, oOpasytomas nuidny. Tak mpu pa3ioKeHUn xKelle-
30CO/IePIKAIIUX CYTBMUIHBIX PYJ YacTh Kelle3a BBIHOCUTCS B BHJIE CY/b(aToB, HO OoibIIast ero A0,
PO/ Yepe3 CyabPaTHyl CTaIuio, OKUCISETCS 0 THAPOKCHIOB M HaKarTUBaeTcsl O1M3 BBIXOJA py/I-
HBIX TEJ Ha 3€MHYIO IOBEPXHOCTh, (OpPMHUPYS Kene3Hyro mnurny. 1o cocTaBy KOHEUHBIX HPOLYKTOB
PYAHBIE LU NOAPA3ACISIIOTCSA Ha OKCUAHBIE U cynbdaTHble. [lepBble XapakTepHbI A1 )KapKUX U yMe-
PEHHBIX TYMUHBIX 00JIacTel; BTOPbIE — HIMPOKO Pa3BUTHI B apUIHBIX M 30HAX U 30HE BEYHOU MEpP3IIOTHI
OxcunHbIe IUISBI XapaKTEPU3YIOTCSl PE3KUM MpeobalaHueM Cper HOBOOOPAa30BaHHBIX PYAHBIX MUHE-
pajioB _THIPOOKHCIIOB Kejle3a, a B TIIMHHUCTBIX (PpakuMsax ramlya3uT-KaoJMHHMTOBOM accouualyy; OHU
UMEIOT OTHOCUTEIBHO OOJBIIYI0 MOIIHOCTh, KaK MPaBUIIO, MHOTHE JiecsITKH MeTpoB. CynbdaTHble muis-
B OTJIMYAIOTCS TIPUCYTCTBUEM 30HBI CYNL(ATOB jKene3a U 00IaaroT 00bIYHO HEOOIBIION MOIIHOCTHIO
(MeTpbl, 0 EPBBIX AECATKOB METPOB).

IToBepXHOCTHOMY BBIBETPUBAHHIO MOTYT TOJBEPraThCsl W 3aJ€KHW HEPYTHBIX IOJIE3HBIX HCKOIIae-
MBIX. B 9acTHOCTH, pH MOBEPXHOCTHOM PAaCTBOPEHHUH COJISTHBIX TOJII] BO3HUKAET TUIICOBAS IILJISMA, WU
KETIPOK, MPEJICTaBIISIONIAs OKPHIIIKY HA 3aJIEKaxX COJNEH U COCTOSIIAs U3 CMECH THIICA C TIIMHOM, IECKOM
u kapOoHatamu. llpu pa3noskeHHH TUIICOB GOPMHUPYETCS LUIAINA, B COCTaB KOTOPOH BXOAST BTOPUUHBIN
TUIIC B CMECH C MEeCYaHO-TIIMHACTHIM MaTepuaioM. [ myGmHa pactpocTpaHEHHs! PyIHBIX [UIAI HIKE 3eM-
HOW TOBEPXHOCTH OOBIYHO OTPAaHMYMBAETCS YPOBHEM T'PYHTOBBIX BOJ W JIOCTHTAeT JECSITKOB U COTEH
METPOB.
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IIporeccsl XUMHYECKOTO BBIBETPUBAHHS MPOTEKAIOT CTAAMITHO, YTO HATJITHO JEMOHCTPUPYETCS TPH-
BEJIEHHON BBIIIE MOCIEAOBATENILHOCTBIO NMPE0Opa3oBaHysl MMPHUTA U TOJIEBOTO IINMaTa. JTa CTaguitHOCTh
OTYETIMBO MPOSBIACTCS B Pa3BUTHH M CTPOCHWH W pa3BUTHU Kop BbeiBeTpuBaHus. b.b. [lombiHo-
BbIM OBUIH BBIJIEJICHBI CTAJNU PAa3BUTHSI KOPHI BEIBETPUBAHUsI, HAOOJIEe POSIBICHHBIE B OPTOIIIOBHH.

IlepBas cragus - o0ioMOYHasE XapakTepu3yeTcsl (PH3MUecKrM BBIBETPHUBAHHEM MATEPHUHCKUX MOPO/I,
XUMHYECKHX MMPeoOpa3oBaHMil B Ipeeiax KOpbl He IPOUCXOauT. [le3nHTerpanys TopHbIX opos, obpa-
30BaHKE B HUX TPEHIMH 00yCIaBIUBACT, C OAHOW CTOPOHBI, HX XOPOIIYI0 BOJAOMPOHUIIAEMOCTD, & C JIpYy-
TOW — PE3KO YBEINYNBACT PEAKIIMOHHYIO MIOBEPXHOCTH BBHIBETPUBAIONIUXCS MTOPOA. ITO CO3MAET YCIOBUS
JUTSL aKTUBU3AIIMN Pa3HOOOPa3HBIX (PH3UKO-XUMHYECKUX, XUMUIECKIX H OMOTEOXUMHYECKHX MPOIECCOB,
COITYTCTBYIOUINX XUMHUYECKOMY BBIBETPHBAHUIO.

Bropas craauns - cuayuinTHas1, WM 0ObI3BECTKOBAaHHAS 3HAMEHYEMCSI Ha4uajIoM MPoLecca XUMIYECKOro
BBIBETPUBAHUS, COITPOBOXKIAIOIIIMCS U3BJICUEHHEM U3 KPUCTAINIOXHMHYECKUX CTPYKTYP CHIIMKATOB IIIE-
JIOYHBIX U LIETIOYHO3EMEIIbHBIX AJIEMEHTOB (TJIaBHBIM 00pa3oM Kanbuusi W Hatpus). [Ipm sTom 3a cuér
OCaXXJIeHHs BBIHOCHMOTO KaJIbIUsI B BBIBETPUBAIOLICHCS TIOPOAE 00pa3yIoTCsl MIEHKH, HATETHI U KOHKpe-
IIUU KaNblnTa («0OBI3BECTKOBAHHBIN AMIOBHINY). CHIIMKATHI HA ATOM CTaIUH HAYMHAIOT THIPATHPOBATHCS,
Y TIOBEPraThCs TUAPOIIN3Y, IPH 3TOM THAPOJIN3 CHIMKATOB CO CIOKHOW KPUCTAIOXUMHYECKON CTPYK-
TYpOH COIPOBOYKAAETCS HE MOTHBIM UX PaspyIleHHEM, a paciagoM Ha OTACIbHBIC «OJIOKM», U3 KOTOPBIX
3aTeM BO3HUKAIOT HOBBIE MUHEPAJIBI - IPOUCXOAUT TpaHC(HOPMAIUs B TITUHUCTHIC MUHEPAITHI (THIPOCITIO-
JTbI, MOHTMOPHWJUTOHAT, OEHAEIUTUT U 1p.). 3a TpeAensl KOPHIBHIBETPHUBAHMS BOJAAMH BBIHOCSTCS JIUIIb
HaunboJiee MOBIKHBIE 3JIEMEHTHI — XJIOp M YaCTUYHO cepa.

Tperbs cTaaus - Kucias CHAJUIMTHAS — COMPOBOXKIAETCS NAJIbHEHIINM, YK€ BeCbMa 3HAYUTEIbHBIM,
peoOpa3oBaHNEM MHHEPAJIOB - 3a CYET MATEPUHCKUX IMOPOJ 00pa3yeTcs «CHAJUTUTHBIA DITFOBUID, TTOTY-
YMBIIWI Ha3BaHKE TI0 PEOOIaJaoUM XuMudeckumM temenTaM Si u Al. Jlist 910t cragnm xapakTepHbI
Oorarple aTIOMUHHEM TJIMHBI - KAOJHHHUT, TAITYa3UT, U JKENIe30CoAepKallue OKCUABI U TUAPOKCHIBI -
TUMOHUT U T1p. [IpoxykTer BeIBeTpuBanms numaroTcst ocHoBanwmid (Ca0, Na,O, K,0, MgO), BeiHOCHMBIX
13 KOPBI (PIIIBTPYIOLINMICS CKBO3b HE€ BOJaMH.

YerBépTas cragus - aJUIUTHAS - MPOSIBIIEHA B MHTEHCHMBHOM BHOCE U3 MPOAYKTOB BBIBETPHUBAHUS HE
TOJIBKO IIETOYHBIX U LIEIOYHO3EMENbHBIX 3JIEMEHTOB, HO M KpeMHe3éMa CUIIMKATOB, BCIEJICTBHE YEro B
TpeJieax KOphl OCTAOTCs HaMMEHee TOBM)KHBIE COSAMHEHUS - BOJIHBIC OKHCIBI AIFOMHUHUS U JKele3a,
oOpazytomue nareputsl. [Ipy Hanu4YuK OMPEAETEHHOTO COCTAaBa UCXOAHBIX MOPOJ KOHEUHBIE TPOTYKTHI
BBIBETPHUBaHUs O0OTAIAIOTCS OKCUAAMH aTIOMHUHUS (OTCIOIa W Ha3BaHWE aJUIMTHON cTaguu). Tak B
YCIIOBUSIX KApPKOTO KIMMAaTa M BBICOKOW BIAXKHOCTH MPeoOpa3oBaHME IMOJIEBHIX IINMATOB MPUBOIUT HE
TOJIBKO JI0 YPOBHS KAOJNWHHUTOBBIX IJIMH, HO M Jajiee, IpUBOAA K (popmupoBaHHIO OOKCUTOB (OT ¢p.
«beauxitey», mo Ha3zBaHuio MecTHOCTH Beaux Ha rore ®dpaHiuuU) - ATIOMHHUEBOH pyna, COCTOSIIAs U3
ruapokcuoB amoMuHus (10 40-60%), okcuIoB kene3a W KpemHud. lIpuBenéHHas BhIIe MOCien0Ba-
TEIBHOCTh TPe0Opa3oBaHMsA HCXOIHBIX TIOPOJ] SBISETCA, KOHEYHO, OOOOMIEHHOW HJICATBbHON CXEMOW,
WITIOCTpHpYIolIel o0MIyro HampaBleHHOCTh Ipoliecca BhIBeTpuBaHuA. [Ipolriecc BhIBETpUBAHHS MOXKET
MPepBaThCs Ha JIIOOOW CTaIuHU B CBSI3U C HEOJIAronpUATHBIM U3MEHEHHEM (PU3UKO-Teorpad)uIecKuX yCio-
BUW (Hampumep, B CBS3H C apuaM3alMell KiMMaTa) WIH TI0J BO3JIEHCTBHEM T'€OJOTHYECKUX COOBITHI
(HarpuMep, BO3ABIMAHUE TEPPUTOPHUH, MPOBOASINEE K DPO3MH KOPHI BBIBETpUBAHHA, OO Ha00OpOT,
OITyCKaHHEM M 3aXOpPOHEHUS KOPHI BEIBETPUBAHUS O] ocankaMu). CienoBaTeabHO, OY€Hb JPEBHSSI Kopa
BEIBETPUBAHUSI MOXKET OBITH HEMOJHO Pa3BUTON, a TEOJIIOTHYECKH 0oJiee MOJIOJasi Kopa, Pa3BUBABIIASCS
Ha TIPOTSDKEHUU OoJiee [UTUTEIHHOTO BPEMEHH, MOXKET 0Ka3aThCs 0oliee XopoIro chopMHpPOBAHHOM.

CocTaB KOHEYHBIX MPOIYKTOB XMMHUYECKOTO BBIBETPUBAHUS OIpPEENIeTCs KaK CTEIEHbIO 3BOIOINH
KOpBI, TAK ¥ COCTABOM MaTEPUHCKHUX MOpoj. s Kop, pa3BUBAIOMIMXCS 1O YIBTPAOCHOBHBIM ITOPOJIAM,
XapaKTepHO O00OTaIleHHE JKeIe30M, COAEpPKAIUMCS B OOJIBIIIOM KOJHMYECTBE B MAaTEPUHCKUX MOPOIax.
WHorna Takue Kopbl UCTIONB3YIOTCS B KQUECTBE KeJIe3HOH py/bl (HanpuMmep, MecToposk/eHus Ha 0. Ky0a,
T7Ie MOIITHOCTh KOPBI JOCTUTAET 25 M). Jpyrum 31emMeHTOM, ClIOCOOHBIM 00Pa30BBIBATH IMTPOMBITIUICHHBIC
KOHIIGHTPALMK SIBJISICTCSI HUKEINb, HAKAIUIMBAIOIIMICS B HIKHHMX YacTsAX KOpPHl BHIBETPHBAHUS 3a CUET
ocaxJIeHHs U3 GUIBTPYIONIUXCSI BOJHBIX pacTpoB (00OTamEHHBIX B BEPXHUX TOPU3OHTAX KOPHI JIOBOJIBHO
MIOJIBM’KHBIM HHKEJIEM).

[Ipu 3TOM, BHE 3aBHCHMMOCTH OT pa3iIM4Mil cocTaBa CyOcTpara, CyIIECTBYET OINpelesi€HHAs 3aKOHO-
MEPHOCTh B MOJBMKHOCTH BJIEMEHTOB (CIIEIOBATENbHO, M MOCIEI0BATEIILHOCTH UX BBIHOCA M3 KOPHI),
MO3BOJIMBIIAS BELACTUTH PS/IBI METPALIMU DJIEMEHTOB B KOPaX BHIBETPHUBAHUS.

Psinpl MUTpanuyu XMMUYECKUX JJIEMEHTOB KOpPE BBIBETPHBAHUS CHIIH-
kaTHbIX opoA (o b.b. IlonpHOBY ¢ ynpoueHusMu)
II/IHTGHCI/IBHOCTB MUTPaLUU |XI/IMI/I'{CCKI/IG 3JIEMEHTBI
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OueHb CHIIbHAS Cl, S, B, Br, |

CuibHast MUTPALUs Ca, Na, Mg, Sr, Zn, Mo, U, F
Cpeausist MUTparnys Si, K, Mn, Ba, Ni, Co, Cu
Cirabast v OYeHb cr1abas MUTPAIHsT Al Fe, Ti, Zr, Y, Nb, Ta, Sn, Pt

B crpoeHnn pazBUTHIX KOP BBHIBETPUBAHUS BBIACISIOTCS DSl TOPU30HTOB, COCTAB KOTOPBIX COOTBET-
CTBYET Pa3HBIM IOCIIEIOBATENbHBIM CTAANSM BBIBETPUBaHUs cyOcTaTa. B COBOKYITHOCTH 3TH TOPU30HTEHI
00pa3ytoT npouib KOpbl BeIBETpUBaHKS. HKHIE FOPU30HTEI, 3aJIerarolnue HelOCPEICTBEHHO HA MaTe-
PHHCKHX IIOPOJax, COOTBETCTBYIOT OOJJIOMOYHOM CTaAuH, BBEPX CTEIECHb BHIBETPEHHOCTH IIOBBIIIACTCSI.

Hanpumep, kopa BeIBeTpHUBaHHS Ha IpaHUTaX UMEET cIeIylolee CTpoeHHE MPOoQuis (CHU3Y BBEPX):

1 - ropusoHT mieOeHYaToi, Wi 00JIOMOYHOM, KOPBI BEIBETPUBAHUS, OOPa30BaHHBIN < IE3UHTETPUPO-
BaHHBIM B X071€ (PM3UUECKOr0 BHIBETPUBAHUS I'PAHNUTOM;

2 - TUAPOCTIONUCTBIA TOPU30HT, B MOPOJaX KOTOPOro, MPEACTABISAIOMINX COO0H clabocueMeHTHpo-
BaHHYIO MAaccCy, NPOCJIEKUBACTCS CTPYKTypa HMCXOJHOTO TPAHUTHI, HO 3HAUMTENbHAs 4acTh IIEIOYEH
U IIeJ0YHO3EMEIbHBIX 3JIEMEHTOB U3 MHUHEPAIOB BbIHECEHA, U OOJbILIAsl YacTh IIOJIEBBIX LINATOB 3aMe-
IIEHA arperaToM TOHKOYEITYHYaThIX THAPOCIION;

3 - KOAJMHUTOBBI TOPU3OHT, MPEACTABISAIOMINN COOOH CBETNIYIO TIMHUCTYIO MAaccy C OTIENbHBIMU
y4acTKaMH PBIXJIOro MEOHUCTOro MaTepuaia. B HeM MpUCYTCTBYIOT KpaCHO-Oypble ISITHA OT CKOIJICHUS
THIPOOKCUIOB XkeJie3a. M3 3Toro ropu3oHTa MONMHOCTHIO yIaJIeHbl BCE OJTHO U JBYXBAJICHTHBIE KaTHOHBI,
THIPOCIIOABI 3/1€Ch 3aMEIEeHbl KOATHHUTOM.

Takum 00pa3oM, KOphl BBIBETPUBAHUS, HNPEACTABISAIOT COOOH COBOKYIMHOCTH Pa3IMUHBIX MPOLYKTOB
(hU3UIECKOT0, XUMUIECKOTO U OMOXUMHUYECKOTO BBIBETPHBAHUSA, TN00 3aJIETAIONINX Ha MecTe 00pa3oBa-
HUSL, JINOO MepeMelleHHBIX Ha HeOobiue paccTosiHus. CoBpeMeHHas: Kopa BhIBETPUBAHUS, BBIXOISIIAS
Ha 3¢MHYIO TOBEPXHOCTH, COCTOUT MB 3JIIOBUSA U ITOYBCHHOT'O CJIOA. I[peBHﬂH KOpa BbBIBETPUBAHUSA IIOT'PEC-
Oena mox Oonee MOJOABIMU OOPAa30BAHUSAMHU M OOBIYHO MPEICTaBIeHa KOMIUIEKCOM BTOPHUYHBIX HHU3KO-
TEMIIEPaTypHBIX MUHEPAJIOB. MOIIHOCTh KOPHI BEIBETPHUBAHUS KojeOiercs oT moneit merpa mpo 100 m.
Paznuuaror JIBa OCHOBHBIX THIIA KOPBI BBIBETPUBAHUS.

OcrtaroyHass KOpa BBIBETPHUBAHMS - HAXQIHUTCA Ha MECTE Pa3IOKEHHUS] MATEPUHCKUX MOPOJ U YacCTO
COXpaHsieT 0COOCHHOCTU CTPYKTYPbI U TEKCTYPBI HCXOJHBIX OPOA.

[lepemerienHas Kopa BBIBETPUBAHUS - 00pa3yeTcsl 3a CUET M3MEHEHMs OCTAaTOYHOW IPEBHEH KOPBI
BBIBETPHUBAHUs B PE3yJIbTaTe €€ MepeHoca U TEePEeMbIBaHHUSI.

1.9.2. flpouecchl AeHYTANIMA U TeHYTAIHOHHbIE areHThI
Ha ornasienue

Lenyoayus (nat."peHynanuo’ - oOHaXKEHHE) - 3TO COBOKYITHOCTh IPOLIECCOB yAalleHHs (CHOca M Iie-
peHoca) MpOAYKTOB BBHIBETPUBAHUS ¢ MecTa X oOpa3oBaHus. [lepemenienne MaTepuana ¢ BO3BBIIIEHHO-
CTell B MMOHMKEHHBIE YJacTKH penbeda MPUBOAUT K 00pa3oBaHMIO BBIPOBHEHHBIX (hopM penbeda. [eny-
JTAIIMOHHBIE TPOIIECCHI "TECHO" CBA3aHBI C aKKyMyJsiuei. CKOpoCTh aKKyMYJISITUBHBIX IIPOIIECCOB 3aBH-
CHUT OT MHTEHCUBHOCTU MIPUBHOCA MPOAYKTOB Pa3pyLICHUs IEPBUYHBIX TOPHBIX NOPOA. [BIKYyIIMMHU CHU-
JIaM{ 3TUX JIBYX I'PYIII 9K30T€HHBIX MPOLIECCOB SBJISIIOTCS OAHU M Te e areHTbl. K arentam aeHynaunu
OTHOCHTCS: BETEP, BOJIa KOHTUHEHTOB, MOPEIl U OKEaHOB, JIETHUKH, CUIIBI TPABUTALIMH.

I'eonoruueckas nesTenbHOCTH BeTpa. I eonornyeckyro paboTy BeTpa Ha3bIBAIOT 30JI0BOM HITH 30JIULIH-
eil. mo umenu Oora Dona. JleaTeslbHOCTh BETpa UMEET IUIaHeTapHbIA XapakTep. B atMocdepe akkymynu-
pyeTcs OTPOMHBIN dHepreTudeckuil moTeHnuan. Hanbonee WHTEHCHBHOE BBIJICIIEHHE YHEPTUH MTPOUCXO-
JIIT BO BpeMsi yparaHoB u Oypsb - 2«1013kB1/4 - sHepreruueckue norpedbHoct CIIIA B TeueHue 6 mecs-
1eB. CKOpoCTh yparaHoB MOKET ObITh 3HauuTeNbHO Oombine 40-60 mM/c, a TopHamo (cMepy) MOXKET Ipe-
BBIIIATH CKOPOCTH 3ByKa -331,8 M/c.

JloGoBoe naBneHue BeTpa yxe npu ckopoctu 40 m/c npessimaet 1 kIla. B 1o e BpeMs pe3koe n3Me-
HeHue JasneHus Bcero Ha 50 Ila mpuBoauT K mepepacnpeneseHUI0 TeOMEXaHNIECKOr0 HalpsKeHHS B
MacCHBE FOpHBIX MOPoA. B celicMoonacHbIX 30HaX 3TO MOXKET BBI3BATh 3EMIIETPSICEHUE.

IIpomeccs! pa3pymieHus: TOPHBIX TOPO/I, TPAHCTIOPTUPOBKH U aKKYMYJISIIIUHM Pa3pyIIEHHOTO MaTepuaia
NPEACTaBISIOT CO00I B3aMMOCBSI3aHHBIE BUIIBI MEXaHHUECKOH paboThl BeTpa. Berep BbI3bIBaeT apoldie-
HHUE W BBIAYBaHHME TOPHBIX MOPOJ Ha MOBEPXHOCTH 3eMiH - Aedusinuio. "OO0TaunBaHue" TOPHBIX MOPOA
TEPPUTEHHBIM MaTepUaOM Ha3bIBaeTCsl Koppasus. Paspymienne oOpbIBHCTBIX O€pPEToB MO COBMECTHBIM
BO3JICHCTBHEM BOJIBI U BETpa - abpasus - SBJISETCS OJIHUM M3 HanboJiee MHTEHCUBHBIX CIIOCOO0B MEXaHU-
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YEeCKOI'o pa3pylleHus Mopoj. TpaHCIIOPTHPOBKA 30J0BOI0 MaTepuaia 3aBUCUT OT CHUJIbl BETpa, a TaKKe
oT (opMbI, pa3MepoB M IUIOTHOCTH 4acTHL. M3 TeppureHHOro Marepuasia aKKyMyJIHPYIOTCS TPU KOM-
TUIEKCA: DOJIOBBIE IECKH, JIECC U KpacHble CYTIMHKH. KonndyecTBo mepeHocuMoro B TeUEHHE rojia ypara-
HamH U OypsmMu Martepuana oueHuBaercs N'108 — n'109 1. Cymmapsslii BeiHOC ¢ cymu B Mope 0,4-1,6
MJIPA. T B TOZI.

PaspymurenpHas OeATeNbHOCTh BOX IOBEPXHOCTHOI'O CTOKAa 3aKJIOYAeTCs B IUIOCKOCTHOM CMBIBE
MPOAYKTOB BBEIBETPUBAHUS CO CKJIOHOB BO3BBIIICHHBIX YYacTKOB pelibedpa (IemoBHaTbHBIC TPOLIECCH) H
PYCIJIOBOM pa3MbIBE TOPHBIX MOPOJ] ABMKYLIMMHUCS BOJHBIMU OTOKaMHU (3PO3UOHHBIE ITPOLIECCHI).

[Ipy NI0CKOCTHOM CMBIBE AOXKIEBBIMH M TAJIBIMU BOAAMH 3MIIOBHATbHBIE O0JIOMKH IEPEMELIAOTC U
YaCTUYHO OKAaTHIBAIOTCA. Takue HaKOMMBLIMECS MOJyOKaTaHHbIE OOJIOMKHM HAa3bIBAIOTCS JCIIOBHAIBHBI-
MU. OTI0KEHHS BPEMEHHBIX BOAHBIX TIOTOKOB B BUE KOHYCOB _BBIHOCA HAa3bIBAIOTCS MPOJIIOBHUEM.

Ha neomHopoaHbIX U cab03aepHOBAHHBIX CKIJIOHAX CTPYHKH HEPYCIOBOTO CTOKA CIMBAIOTCS B 0O-
Jiee MOIIHBIE CTPYH (PUKCHPOBAHHOTO CTOKA. M CKIIOHOBBIA CTOK MEPEXOJUT B JHHEHHBIA PYCIOBBIN
CTOK.

Cpenu pyciOBBIX IIOTOKOB II0 CTEHNEHH IOCTOSHCTBA CTOKA PA3JIMYAlOT BPEMEHHBIE M MOCTOSHHBIC
BOJIHBIE TIOTOKU. B paBHHHHBIX 00JIACTSIX MOJ BIMSHUEM BPEMEHHBIX IIOTOKOB 00pa3yIOTCs OBpPary.

[TocTossHHBIME BOAOTOKaMH SIBIISIIOTCSI peKU. B pesynbTare Spo3uilHON AESATEIBHOCTH TEKYYHX BOJ
CO3JAI0TCS peuHble AONMHBL. B nonmMHax pasnuyaroT AHO U CKJIOHBL. B mpenenax IHa BBIOCISAIOTCS PYCIIO
u moiimMa. Pycio - 3To Hambolree HU3Kast 0JI0ca, IO KOTOPOH TeYeT BOJOTOK, a MOWMA - YacTh JTHA, 3aJTH-
BaeMasi €XEeroJHO BOJOW NMpH MOoBoJbe. CKIOHBI JOJIMH YacTO OCJIOMHEHBI MPOJOJIbHBIMA TOPU3OH-
TaJBHBIMHU MJIH CTA00OHAKIIOHHBIMH K PYCITy IJIONIAJIKaMH -pPEYHBIMHU TeppacaMu.

OpO3HUIHHO-aKKYMYJISITUBHAS AEATEIIFHOCTh PEK Pa3BUBAETCSI KAaK MPOLECC B3aUMOJCHCTBUSI BOJHOTO
NoToKa U pycna. Kunernyeckas sHeprusi MOTOKA, WM JKuBasi cuia ero K , B OCHOBHOM pacxojyeTcs Ha
NepeIBIKCHUE TIOCTYIAIOUIETO B MOTOK MaTepuana -T W Ha pa3pylleHne TOpHbIX mopo (3posuto). Eciu
K>, To mpeobnanaroT 3po3unnslie npoueccel; ecan K=T, HaOnromaercs paBHOBecHue MEXAy 3pO3HeH U ak-
KyMyJIsiLuel, paboTa peku HampasieHa Ha nepeHoc; eciau K<T, mpeobnanaer akkyMyJsALusl MPOLYKTOB
JPO3UIHON AESITEIBHOCTU. B pa3sBUTUM PEUHBIX JOJMH BBIIEISIIOT TPU CTAAUN: MOJIOAYIO, 3PEIYI0 U CTa-
pyto. B craguro Monomocti pexu npeodinanaeT rinyouHHast spo3ust. [IpomxonsHbIi npoduiIb JOMHHBL B 3TO
BpEMs1 CTyIIEHUYAThI, HEBBIPAOOTAHHBIN, N300MIYIOUN BOAONAIaMH M IIEpeKaTaMy, YePEAYIOIIUMUCS C
mwiecamu. [lonepeunsrii mpoduiab KOHBOHOOOPAa3HbIKM iV -00pa3Hbiid, B 3penyro cramuio peka Beipada-
THIBAaET MPONOJBHBIN MPOQUIs PaBHOBECHS, TIOCIIE Yer0o BO3MOXKHA JIMIIb O0KOBasi 3po3ust. [lonepeunslit
pohMITh TOMH 3pebiX pek npuHuMaeT U-o0pasHbiii uin sSmukooOpa3Hblid Bua. B crapyio ctaanio peka
3aMoJHsET ANIIOBHAJIBHBIMUA OCaJKaMH (PEYHBIMU OTJIOKEHHMSIMU) BBIPAOOTAHHYIO paHee AOJIUHY, Me-
aHapupyeT (0Opa3yeT W3JIyYHHBI) U OTWICHSAET OT ce0s cTapuilpl. [lonepeyHslii MpoQuiib CTAHOBUTCS
KOPBITOOOpa3HbIM.

Bo3o0OHoBNeHNE TTyOMHHOM 3pO3UH NPOMCXOAUT NPHU MOHMKEHUHU 0a3uca 3pO3UH B Pe3yJIbTaTe TeK-
TOHUYECKUX TpolleccoB. Pa3pyinaeMbiii u mepepabarbiBaeMblli peKaMy MaTephall NEePEeHOCHTCS BOJIO-
YeHHEM, CKauKo0Opas3HO, a TaK)Ke B3BEChIO M B pacTBope. [Ipu 3TOM MPOMCXOIUT U3MeNbUeHUE U "OKa-
ThIBaHUE" 0OJIOMKOB M COPTHPOBKA MX IO BECY U KPYITHOCTH C 00Pa30BaHUEM POCCHIITHBIX MECTOPOXK/IE-
HUI TOJIE3HBIX UCKOMAEMBIX (30JI0Ta, IIATHHBI, aJIMa30B H TIp.).

E>xerosiHo 3a cyeT BOJIOUEHMS M CAbTAllMH NepeMeriaeren 1| MIpA.T peIXJIOro MaTepuaia, a BO B3Be-
LIEHHOM cocTosHUM 12,7 mapa.1. B yctbe pexku ¢opmupyercs qenbTa - KOHYC BBIHOCA PEKH y4acTOK Cy-
IIM, CJIOKCHHBI B OCHOBHOM aJIIOBHEM. JlenbTa-ajiioBUaibHas paBHUHA 00JataeT OONbLIIMMHU pa3Me-
pamu (STHizs! - 0,5 muH. kM2 Turp-EBdpar - 48 Thic.km?). EsKerofmslii MPHPOCT AETbTHI OCTHTAET, (B
m/rox): Boira - 170, Kypa - 300, Tepek - 100. C nenbramul cBsi3aHbl KpyMHEHIIIHE MECTOPOXKACHUS YIJIs
1 HeTH.

T'eonornyeckas pabora mog3eMHbBIX, BOjA. Bce BUABI BOBI, HAXOISIIMECS HUKE MOBEPXHOCTH 3€MIIH,
NPUYpPOYCHHBIE K TOPHBIM TIOPOIaM KOPbI K BEIIECTBY MAaHTUU U 00pa3yrollue ¢ IOBEPXHOCTHBIMHU U aT-
Moc(hepHBIMU BOAAMH E€IMHYIO BOJHYIO 000104Ky 3emin (Tuapocdepy), MPUHATO HA3bIBATh ITOA3EMHBI-
Mu. [loazeMHBIC BOJBI MOTYT OBITh B Pa3JIMYHOM BHJIE:

B CBOOOJTHOM COCTOSTHWH (T1ap, KareabHO-KUIKAsS BOA, JIeH);
B (u3HUYECKH CBA3aHHOM BHJE (KaIMUIAPHBIE BOJBI, 1u(y3Has, acOpOMpOBaHHast);
B BUJI€ XMMHYECKH CBSI3aHHOM BOJBI (KpUCTAUIM3ALMOHHAS, EOJIUTHAS, KOHCTUTYLIMOHHAS).

PaspymmrensHas paboTa MoJ3eMHBIX BOJ CBOIUTCS K XUMHUYECKOMY B3aUMO/JICHCTBUIO UX C TOPHBIMU
MOpPOJIaMUA U MEXaHUYECKOMY pa3poOJIeHUI0, BHIMBIBAHHMIO CHJIAMU JIBUXKYIIUXCS MOTOKOB. IlepeHoc
PaspyLIEHHOr0 MaTepHuaja IPOUCXOANT IIIa3HbIM 00pa30M B BU/IE XUMHUECKH PACTBOPEHHOTO BEIIECTBA.
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[Iporeccsl XUMHUYECKOTO PA3I0KEHUS TOPHBIX MOPOJT IO/ BO3/ICHCTBHEM TOI3EMHBIX M TIOBEPXHOCT-
HBIX BOJI Ha3bIBAIOTCS KApPCTOBBIMHU MPOIIECCAMHU HMJIM KapcToM. B pe3ynbraTe GOpMHPYIOTCS KapCTOBBIC
BOPOHKH W KapCTOBBIC IEUICpPHl. B ONpeneneHHbIX YCIOBUAX MOA3EMHBIC BOJBI MPOU3BOIAT MEXaHUYEC-
CKYyI0 paboTy 1O pa3pylICHUIO0 TOPHBIX TIOPoJ - cyddo3uto (atr."cyddo3uo” - moakansiBanue). B penbe-
(he TOBEPXHOCTH MIPH ATOM BO3HHKAIOT Cy(h(O3UOHHBIE TTPOBAIIBI, KOJIOIIBI, OBParu, BOPOHKH U OIIOIIA.

PaspymmrensHas paboTa cHera u nibja. JlegHHMKaMu Ha3BIBAIOTCS €CTECTBEHHBIE CKOIICHHS JIBHXKY-
1Ierocs JipAa, o0pasyroluecs Ha Cylie B pe3ynibTaTe mpolecca HakoIuleHus. B HacTosmee Bpems JieAHU-
kamu OKpBITO 11%. Beelt tuomanyu cymu. Jlem Bo3HMKaeT Oarofaps CKOIICHHIO CHETa B TIOHIKCHHIX
penbeda (kapax). B pesymbraTe BHauase oOpasyercst nensHas kpyna (pupH), KoTopas cMmep3aeTcs U
yIUIOTHSIETCS, GopMUPYst PUPHOBHIN Jiea. B nanbHeliem GUpHOBBIN Jiexa eie 0oJiee YILUIOTHACTCS, IPH-
o0OpeTaeTr TonyOy0 OKpPacKy U CTAHOBUTCS TJICTYEPHBM JIBJIOM, IIOTHOCTh KOTOPOTO 3HAYMTEIBHO Ipe-
BBIIIACT IUIOTHOCTB cHera(no 1 1/nm°) .

[Tpu moctmxenuu MontHocTH 15-20 M Jiex mpuoOpeTaeT IIACTUYHOCTD U NPU HAIMYUHA HAKIIOHOB TIO-
BEPXHOCTH peibeda HAauMHACT Te4b, 00pa3ys JICAHUKOBEIC s3bIKU. CKOPOCTh JBMIKEHUS JIbJa MOXKET W3-
MEHSTHCS OT JIOJIEH MeTpa 10 COTHU U 00liee METPOB B CYTKH.

Bce HBIHE CylIecTBYIOMINE JISTHUKH MTOAPA3IEIIOTCS Ha TOPHBIE U TIOKPOBHEIE. | OpHBIE XapaKTepH-
3YIOTCSl OTHOCUTEJIBHO HEOOJBIIUMHU pa3MepaMu” YETKO BBIPAKCHHOHN TPaHUIEH MEXITy O0JIACTIMH ITH-
TaHUS W pasrpy3ku, [lokpoBHBIE NegHUKHN 3aHUMAIOT 98,5% Bceil 3aHATON JIETHUKAMH ITOBEPXHOCTH U
MOYTH CIUIOIIb ITOKPBIBAlOT AHTapKTHIY, | peHnanmuio, orpoMHusie paiionsl Mcnanauu, llmundeprena,
Hogoti 3emiin u Ceeproit 3emiu. OTiuunTenbHas 0COOEHHOCTh MOKPOBHBIX JICTHUKOB -OTPOMHBIC pa3-
MEPBI 1 OTCYTCTBHUEC YCTKUX I'PAHUL] MCKIOY 00JIaCTIMHU MUTAHUS U pasrpysku.

PazpymmrensHas paboTa JIETHUKOB HAa3bIBAETCS dK3apaliei (JaT.- BeIMaxuBaio). JIemHuKoBas dK3a-
panysd B TOPHBIX 06HaCT$IX MMPOABJIACTCA B BbIIIaXMBAHUU, CIJIAJ)KUBAHUHN 1 U3MCHCHUU (1)OpM E)Z[I/IHI/I‘IHLIC
CKaJlbl, 06TO‘-ICHHI>I€ JICAHUKOM, Ha3bIBalOTCA 6apaHbI/IMI/I J'I6aMI/I, a UX CKOIUICHHUA - KYy4YCpsABBIMU CKaJla-
MHU. DpO3HIAHbIE IOJWHBI O JAEUCTBUEM ABIKYIIUXCS Macc JibJa mpeoOpa3yroTcs B KOPBITOOOpa3HbIe
JIETHUKOBBIE TOJTUHBI - TPOTH, UMEIOIINE IMPOKOE TIOJIOT0E THO U KPYThIe CKIIOHEI.

BosHukaromuii B pe3ysabTaTe 3K3apaiui 00JIOMOYHBIN MaTepral OKa3bIBaeTCs 3alle4aTaHHBIM B TEJIC
JICJIHUKA U Jlajiee TPAHCHOPTHPYETCS K MECTY aKKyMyJSAIUU. DTOT MaTepHal Ha3bIBACTCS ITOJBHIKHOW
MopeHoii. MopeHa nepemeIaeTcs 10 TeX Mop, MOoKa He MPOUCXOTUT TIOJTHOTO TasHUS JIbaa. | opHbIe ne/-
HUKHU MEPSHOCAT MOPEHY Ha JICCATKHU, PEXKE COTHU KHIOMETPOB. [IOKpOBHBIC K€ JICIHUKH, pacrioaras
CYIIECTBEHHO OOJIBIICH MacCOH Jib/ia, CIOCOOHBI TPAHCIIOPTUPOBATH OOJOMKH Ha THICSAYY KUJIOMETPOB U
nanee. KpymHbie BayHBI U3 KOpeHHBIX mopo CKaHIWHABCKOTO IMIMTAa OOHAPYKUBAIOTCS B YETBEPTHYU-
HBIX OTJIOKEHUSIX B HU30BbsX [[nemnpa u Jlona.

B ucrtopun 3emin BeIJIeNsIETCS YETHIPE KPYIHBIX MTEPHOAA OJIeZIeHEHUS (OT APEBHUX K MOJIOJIBIM):

1) nokemMOpuiicKmii;

2) T03/THEOPJOBUKCKUH;

3) mepMCcKO-KaMEHHOYT OJTbHBIN;

4) KaifHO30MCKHIA.

I'paBuTanoHHBIE MPOLIECCH IeHYaINK. J{eliCTBIEe TpaBUTAIIMOHHBIX CHJI 00YCIaBINBaET BOZHUKHO-
BCHUEC U Pa3BUTHC CO6CTBeHHO T'paBUTAllMOHHBIX W BOAHO-TPABUTAIIMOHHBIX IPOINECCOB KaK HAa KOHTH-
HEHTAaX, TaK U B OKCAaHUYCCKOM JHE.

CoOCTBEHHO TPaBUTAIIMOHHBIE MTPOIECCH PA3BUBAIOTCS HA CKIIOHAX C yriaMmu HakioHa 6onee 30°. Ha
OOPBIBHCTHIX W HABHCAMOIINX CKJIOHAX Pa3BUBAIOTCS MPOLECCHl OOBANMBAHUWS - BHE3AITHOE OOpYIICHHE
COPHBIX MOPOJI B BUE OTICIBHBIX IJILIO MIIM OJIOKOB, CONMPOBOXKJAIOIICECS APOOICHUEM COpBaBILIEHCS
MacChI TIPH ee MmajieHun. [ opHbIe 00BaJIbI YaCTO UMEIOT KaTaCTPOPUUECKUN XapaKTep.

HemocpeacTBeHHOM TpU4HHOM 00Baa MOTYT OBITh 3€MJIETPSICEHHS, CHIIbHBIE JIMBHH, YIaphl MOJHUU.
OCBITTHBIE TIPOIIECCHI, TPOSBISIIOTCS TPU MEHbIIEH KpyTH3HE CKIOHOB. OHM Pa3BUBAIOTCS HAMHOTO MEJ-
JIeHHee OOBaJbHBIX IMPOIECCOB, HO PACHPOCTPAHEHBI 3HAYMTENBHO Hiupe. YacTo oHM HaOMIOJArOTCS B
TOPHBIX palioHax. HakIOH MOBEPXHOCTH OCHITM OJIM30K K YTy €CTECTBEHHOI'O OTKOCA MaTepuania, u3 Ko-
TOPOTO OHA clIoKeHa. JIJI Tmecka yroi eCTeCTBEHHOTO OTKoca paBeH 33°, mist meprens - 25°, claHIEeB -
26-29°, u3BecTHsKa - 32°, rHefica - 34°, rpanura - 35-40°.

BoaHo-TpaBUTAIMOHHBIE MPOIECCHl MPOTEKAOT HAa CKIIOHAX Pa3IMYHONW KPYTHU3HBI, HE 00s3aTElNbHO
MIPH 3HAYUTEIBHOM YBIQYKHEHUU CMEMIAIONIUXCS TOPHBIX TTopoJ. Onona3aHue - MpoIecc COCKaNb3bIBaHUS
BHH3 110 CKJIOHY MacCC I'OPHBIX IMOPO/J IO BO3HUKAIOIIUM ITOBEPXHOCTAM OTPBIBA, IIPU HACBIIIICHUU BO)IOﬁ
MOBEPXHOCTHOIO U MOJI3€MHOT0 CTOKA 3aJICTalolMX Ha CKJIOHAX FOPHBIX HOPO] MPOUCXOJNUT YBEIUICHUE
WX MacChl, MTOJIaBJICHHE CICIJICHUS U YMEHbBIIIEHHE CHII TpeHUs. [Ipyu NBIKEHUN BHU3 1O CKJIOHY OIOJI3-
HEBBIH MaccuB 00pa3yeT BHIPOBHEHHYIO TUIOMIAJIKY - OTMOJI3HEBYIO Teppacy. CKOpOCTh JBUKEHUSI OIOJ3-
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HEll - OT IePBBIX CAHTUMETPOB B CYTKHU /10 COTEH KMJIOMETPOB B yac. TpaHCHOPTHPYIOMIasi CIOCOOHOCTD -
OT JECATKOB JI0 COTEH KyOHMUECKUX METPOB.

Conmudmokuus (rped. "comom" - mousa, "Quokcyc" - TeyeHHne} - MEAJICHHOE TeUYCHHE TTOBEPXHOCT-
HOT'O CJIOSl TOPHBIX TIOPOJ MOJT BAMSHUEM CHJIBI TSDKECTH U yBIaKHEHUs. CKOPOCTh IBMKEHUS] OYEHb Ma-
JIa - CAaHTUMETPHI, PEIKO TIepBbIe METPHI 3a Ce30H. B pesymnbrare commudIroKiuu 00pa3yroTcs comudIoK-
LIMOHHBIE TEPPachl, HATEYHbIEC MOJIOCHI, BaJbl, IOTOKU. TUNMYHBIE COMUQIIIOKINN Pa3BUBAIOTCSA B 30HAX
MHOTOJIETHEMEP3/IbIX TOPHBIX TOPOJ Ha Mojorux (2-6°) CKIOHaX B BOJOHACHIIIEHHBIX [ITMHUCTHIX Mac-
cax. OcoOblIii TN cONMGUIIOKINOHHBIX MPOLIECCOB BOSHUKAET HAa IOBEPXHOCTSIX, CJIOKEHHBIX MarMaTuye-
CKUMH U MeTamopdudeckumu nopogamu. Ha ckioHax ckarumBaroTcs KaMEHHBIE TJIbIObI, KOTOPBIE Mel-
JICHHO TEePEeMEIIAOTCsl BHU3 MPH KpyTusHe oT 3-5 mo 40-45°. Takue NBMKEHHS KaMEHHOTO MaTepuana
Ha3bIBAIOTCS KypyMbl (SIKyTCK "KypyM" - KaMeHb).

I'eomornyeckas AesITEILHOCTL 03ep U 0010T. O3epa - 3TO BOJOEMEI C 3aMEIJICHHBIM BOJIOOOMEHOM,
pacIoioKeHHbIE B 3aMKHYTHIX YIIyOJIeHUIX Cyln (KOTIoBUHAX). OHM 3aHUMAIOT OKOJI0 2% 3eMHOMU TI0-
BepxHOCTH. Benuuaiimee o3epo mupa - Kacnmiickoe Mope MMeno nepBOHaYalbHYIO MIomaab 395 Teic.
kM. CaMbIM TITyOOKHM 03epoM sBisieTcs baiikan(nanbomnpiias riryouna 1741 m).

B o3epax mpotekaroT pazauuHbIE MPOLECCH, NPUBOIIIINE K 00pa30BaHUIO KOHTHHEHTAJIbHBIX OCa-
JOYHBIX MOpoJ. JleHyaanuoHHas NesTeIbHOCTh 03€p TaK ke, Kak U MOPCKHX BOJOEMOB, CBOIUTCA K pa3-
PYIIEHUIO OEPEroBhIX YCTYIOB M MPHOPEKHBIX YacTel AHa (abpa3usi), pa3sHOCY 00JIOMOYHOTO W PacTBO-
PEeHHOro Marepuana. J[BmkeHne BOIHBIX Macc NPOSIBISETCS B BUIE BOJIH, TEYEHUM, TYpOYIEHTHOIO Ie-
peMenIrMBaHus BOABI.

XWUMHUUECKHI COCTaB M MUHEpAIN3AIMsI 03€PHBIX BOJ OTIMYAIOTCS OOJBIIMM Pa3HOOOpa3ueM: mpec-
HBIE - MUHEpan3anuei 10 1 T/kr; conmoHoBatkie - oT 1 10 35 I/Kr U CoJeHbIe WU paccoibHbIE - Oonee 35
T/KT.

B cocTaB 03epHBIX OTIOKEHHI BXOIAT BEIIECTBA, 00Pa3yIOIIHECS B 03€pe M MOCTYIAIOIINE B HETO C
peKaMHM, BETPOM U B Pe3yJIbTaTe YeI0BEUECKON AeaATeNbHOCTH. Ha XapakTep 1 HHTEHCUBHOCTB IIPOLIECCOB
ocangkoo0pa3oBaHMs B 03epax pellarollee 3HAYCHHE OKas3bIBaeT JaHAMA(THO-KIMMATHIECKasl 30HANb-
HOCTB.

1.9.3. AKKYMYJASITMBHbIE NPOLECCHI
Ha ornaBnenue

O0JIOMOYHBIE OTJIOKEHHUS UTPAIOT CYIIECTBEHHYIO POJIb B KPYITHBIX 03€pax ¢ OOJIBIIMM KOJUYSCTBOM
BITAJAFOIINX BOJIOTOKOB M B TOPHBIX 03epax. Y Oepera ocaxmaercs rpy0o- ¥ KPYITHO3EPHUCTHIA MaTepH-
an (rpaBHii, TIECOK), 3aTeM OTIOKeHUs aneBpuToBoil ¢pakumu (0,1-0,01 MM) ¥ B IEHTpPANIBHBIX YaCTsIX
BO/IOEMa MOMMOBBIE U TTIMHUCThIE Wikl ¢ pazMepoM vacTturl 0,01-0,001 mm u meHee.

OpraHoreHHbIE OTJIOKEHHUSI 00Pa3yrOTCs 32 CUET HAKOIUICHUS HEPa3JIOKHBIIUXCS U MOJYpPa3I0KUB-
LIMXCSI OCTaTKOB PACTEHUH U *KUBOTHBIX. JTO OJJHA U3 BETBEH "nmeTpuToreHe3a", 0XBaTblBaoIas npouec-
chbl 00pa3zoBaHus canpornelisi u Topda. B 3THX OTII0KEHUSIX COCPEIOTOUCHBI 3HAUMTEIILHBIC 3aIachl SHEP-
TUH B BUJIE OPTAaHIMYECKOI0 YTIIEepo/ia, IEPEBOUMOTO B 3TO COCTOSIHUE M3 YTIIEKUCIIOTO ra3a B pe3yibTaTe
nporiecca porocnnTe3a. DaKTUYECKN OPraHOTEHHBIE OTIIOKEHHS - TIPOU3BOJIHBIE TTpollecca POTOCUHTESA.
Bropasi, He MeHee BaxxHasi CTOpoHa ()OTOCHHTE3a,- TOTOIHEHNE KHUCIopogaoM atmochepst 3emim. ['o-
0aJIbHOE I'e0JIOTHUECKOE 3HAUCHUE 03ep M 0O0JIOT - 3TO MPOIIECCHI ICTPUTOTEHE3a, TP KOTOPBIX B OPraHo-
TeHHBIX OTJIOKEHUSIX aKKYMYJIUPYETCsl SHEPrus, aTMocepa TepsieT W30bITOK YIIIEKUCIOThI U MOTOHSICT-
Cs1 KHCIIOPOJIOM.

Ha jHe mpecHOBOIHBIX 03€p U3 OCTATKOB BOJIOPOCIIEH, IJIAHKTOHHBIX U OSHTOCHBIX OpPraHU3MOB 00-
pasyeTcsi camporeinb, COACpPKAIINi KpOMEe OPraHMYECKOTO BEIIECTBA M MHUHEPATBHBIC COCTABIISIONINE
TeCYaHble, AJIEBPUTOBBIE W TJIMHHUCTHIE YaCTHUIIBI, a TAK)Ke XeMOTeHHbIe ocaaku. CarporieneM Ha3bIBarOT
THWJIOCTHBIN W, IMEIOIINHN KOJJIOUHYIO CTPYKTYpy B He MeHee 50% opraHuuyeckoro BemecTsa. B ecre-
CTBEHHOM COCTOSIHMH CaIlpOTIe]Ib UMEET OYeHBb BHICOKYIO BIAKHOCTH (10 97%) w1 Ha BUJ HPECTABIIACT
c000# CTYJIEHUCTYIO MacCy KEJITOBaTO-OyphIX OTTEHKOB, XUPHYIO Ha OLIYIb. BBICOXHYB, CTAaHOBUTCS
OYEHb IUIOTHBIM U HE Pa3MOKAET B BOJIE. B CyXOM COCTOSIHUUM €ro Ha3bIBaIOT CAMPOKOIL.

B Teuenue roma oTiiaraeTcs CIIOW CaImporesis OT HECKOJIBKUX CAHTUMETPOB IO HECKOJIBKUX JCITUMET-
POB. MOIITHOCTH CammpomneNiel - 0T METPOB A0 AECATKOB MeTPOB. COBpEMEHHBIE MECTOPOXKICHUS CaIlpoIie-
neit obpaszoBanuck B nocienaue 10-12 teic. net. bonee npeBHHE OTIIOXKEHUS CAlpOIENs B Pe3yibTaTe
JrareHes3a MpeBPaTIINCh B TOPIOYHE CIIAHIIBI M MICKOTIaeMbIe yriid. [Ipu 3apacTaHuy IPECHOBOIHBIX 03€P
HaKarumBaeTcst TOpd.
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[Ipu oTi0XEeHUM B 03epax KPEMHHUEBBIX CKEJIETOB AMATOMOBBIX BOZOpPOCIEi oOpa3yercs AUAaTOMUT -
HopHCTasi phixiias mopoja 6eoro, ceporo, KPEMOBOI'O LIBETA ¢ MaJIbIM YIIEJIbHBIM BECOM.

O3zepHas u3BecTb 00pa3yeTcs Ha JHE O3ep M3 MUHEpala KalbLUTa. 3arachkl 03€PHOIM M3BECTH OYEHB
BEJIUKH.

XeMOreHHbIe 0CaIKH. B 03epax rymMuaHON TEppUTOPHUN HAKATIIIMBAIOTCS MIIMCTBIE OCAAKH, COCTOSIINE
OoJbIIeH YacThI0 M3 TIMHUCTBIX MHHEPAJIOB (ATFOMOCHIINKATOB). CKOIUICHUS OKCHIOB M THAPOKCHIOB
JKele3a, Maprania v allloMUHHS (OPMHUPYIOT MEJIKHE KOHKpeHH - ""0000BbIe pyabl".

W3 rmuHKUCTBIX WII0B, 00OTalICHHBIX KApOOHATHBIMU MUHEpaIaMH, 00pa3yroTcs IPOCIOn MEpreiei.

B apuaHOii 30HE M3 CONEHBIX 03€p OCAKIAIOTCS CONM. BHavaie KaabsIWT U rurc, 3areM rajaut KCI, ga-
nee cuibBUH KC1 1 B OCIeAHIO0 ouepeab XJIOPHUIbI MarHHs.

B o3epax ByiakaHHYECKOTO THIIA YacTo 00pa3yeTcsi caMOpOHas cepa.

bonora. 910 N30BITOUHO yBIa)KHEHHbIE YYACTKH CYIIH, YaCTO UMEIOLINE TOPQSIHYIO 3aJI€XKb U IOKPBI-
ThIe cenu(UIecKoil OOJOTHON pacTUTENFHOCTHIO. BOIOTHBIE MacCHBBI OCOOEHHO Pa3BUTHI B 00JIACTSX C
BJIQYKHBIM KIIMMaTOM. BrIiensroTcst 1Ba OCHOBHBIX CIIoco0a o0pa3zoBaHusi 0OJIOT < 3a00JauyUBaHNE CYIIU
U 3apacTaHue o3ep.

3abonaunBaHye CyLIM HNPOMCXOAMT HA NMEPEYBIAKHEHHbIX MMOYBaX. V30BITOUHOE YBIaXXHEHHE MOYB
BBI3BIBACTCS pa3HBIMHU NpUYMHaMU. OCHOBHBIMH SIBIISIIOTCS: OOMIIME aTMOC(EPHBIX OCaJKOB U OJIM3KOE
3aJeraHue K IMOBEPXHOCTH CJIO€ BOAOYMOPHBIX mopol. Yacto Oosora 00pa3yroTes B MOMMax peK - MX
Ha3bIBAIOT IUIABHAMH. 3a0o0jlauvBaHHE MOXKET Pa3BHBATHCS B MECTAaX IUIACTOBBIX BBIXOJOB IOA3EMHBIX
BOJ WJIM MOYaX1H, PACIIOJIOKCHHBIX Ha OTHOCHUTECJIIbHO POBHBIX, TOPU30HTAIbHBIX YHaCTKax pCJII)C(ba.

B Tpommueckux 30HaX U SKBATOPHAIBHOM TI0OSICE HAXOJSATCS OOIIMpPHBIC 3a00JI0YEHHBIE TPHUOPEKHO-
MOPCKHE HU3MEHHOCTH, a TAKXKe IIMPOKO PaclpOCTPaHEH CBOCOOpa3HbI TUI 0OOJIOT - MAaHTPOBBIE JIeca.

Bonora, oOpa3syromyecss myTeM 3apacTaHusi 03ep, MPEACTaBISIOT COOOH CTaaHI0 CTapeHHs U yMHUpa-
HUS 03epa. 3apacTaHue u 3aTOP(OBBIBAHUE 03€pa POUCXOIUT KaK OT OEPEeroB K HeHTpy (Ipu 3ToM 00pa-
3yI0TCSL TOpQsIHBIE 3aJ€KHU, 110 COCTABYy COOTBETCTBYIOLIME OTMHUPAIOIICH PAaCTUTENBHOCTH), TaK U II0
BepTUKanyd. OTMHpaoLas pacTUTENbHOCTh, HAKAIJIMBAsACh HA JHE, IOJBEPraeTcs ClIaboMy pa3ioKeHHUIO
B aHa’POOHBIX YCIIOBUSX, YTO CIIOCOOCTBYET 0OMesieHHIo 03epa. [Ipoliecc 3TOT pa3BUBaeTCs najiblie: 00-
MEJIEBIINE YIaCTKH O0KHUBAIOTCS MEJIKOBOJHON pacTUTEIBHOCTBIO H PUOPEKHBIE PACTEHUS TOABHTAI0T-
Cs1 K LIGHTPY BOJOEMa.

B rmy0okux o3epax ¢ 3aCTOMHBIM PEKHUMOM 3apacTaHHe MPOUCXOAUT M0 BepTuKanu. Ha moBepxHOCTH
BOJIbI U3 TUIABAIOIIEH PacTUTEIHHOCTH 00pa3yercs IMIIaBalolIvii KOBEep, Ha3bIBaeMbli CIIaBHHOW. Mo1-
HOCTh CIUIaBHHBI IIOCTEIICHHO YBEJIHMYUBACTCS, @ HA JHE HAKAIUIMBACTCS CIIOW OTMEPIIHUX PACTHUTEIBHBIX
octaTkoB. Ecnu crmaBuHa MOKPBIBAET BCIO BOIHYIO TIOBEPXHOCTH 03epa, o0paszyeTcsl 3bI0Koe 00II0TO.
CrutonHoe TIoTHOE 60510T0 GOPMHUPYETCS MIPH CMBIKAHWU 3bI0YHA C JOHHBIMH OCA/IKaMH.

Ha ocHoBannu ycnoBuil BOZHOIO M MHHEPAIBLHOTO NMUTAHUSA, @ TAKXKE MECTOIOJIOKEHUS BBIIEISIOT
pasHble TUIBI 00JIOT:

Husunnasie 6OJIOTa pacmnojiararorCsa B IMOHMKCHUAX penbe(ba U IIUTAKOTCA B OCHOBHOM ITOA3EMHBIMHN
BOJIaMU; OOTaThIMKU MHHEPaJIbHBIMU BelllecTBaMH. Ha HUX mpowm3pacTtaioT eBToTpodHbIe (TpeOoBaTElb-
Hble K MHUHEPaJIbHOMY IHUTAHUIO) PACTEHHUS, M3 OTMEPLIMX OCTAaTKOB KOTOPBIX HAKaIUIMBAeTCA TOPQ.
TOp(l) HU3UHHOTO THUIIA COCTOUT M3 XOPOLIO PA3JIOKUBHIUXCA PACTHUTCIIBHBIX OCTATKOB M HUMECT I10-
BBIIICHHYIO 30JIbHOCTE (6-18%). B 3aBUCHMOCTH OT OOTaHMYECKOTO COCTaBa BBLACISIOT BUABI TOpda:
COCHOBBIH, TPOCTHUKOBBIN, TUITHOBBIN U Ap. [10BepXHOCTH HU3MHHBIX OOJIOT IIOCKAs WM BOTHYTAsl.

Ilepexonnbie OooTa ¢ 00EIHEHHBIM MUHEPAJILHBIM MUTAaHUEM O0Pa3yIOTCs 3a CUET aTMOC(EPHBIX U
noJ3eMHBIX Boj. Ha aTux 6osioTax pa3BuTa Me30TpodHas paCTUTEILHOCTh, HE TPeOYyOIas OOUIUS TUTa-
TeJIBHBIX BELIECTB M 0Opa3ytomias Topd mepexoqHoro tuna (3015HOCTh 4-6%). [lo xapakTepy 3tu 6onora
MPOMEXYTOYHbIE MEXy HU3UHHBIMHU U BEPXOBBIMHU.

BepxoBbie 6omora 00pa3yroTCs B YCIOBUSX HCKIIOUUTENBHONH OETHOCTH MUHEPATBHOTO COCTaBa -
TOJIBKO 3a cUeT aTMOC(EpHBIX 0CaJKOB, OCOOCHHO 3TO XapaKTEePHO LIS BOJIopas3ieioB. Bepxossie 6osora
Ha3bIBAIOT OJUTOTPO(GHBIMH M0 XapaKTEePy PAaCTHTEILHOCTH, HE TpeOOBATEIbHOM K COACPIKAaHUIO IHTa-
TEJIbHBIX BellecTB. TUITMYHBIE PACTUTENLHBIE (JOPMBI - MXH, MHOTO KyCTapHHUKOB. BepxoBoii Topd nmeer
MOHIKEHHYIO 30JIbHOCTH (2-4%) 1 HEBBICOKYIO CTENIEHb Pa3I0KEHHSI PACTUTENBHBIX OCTATKOB.

Cpenu 4eTBEPTHYHBIX M COBPEMEHHBIX OOJOTHBIX OTJIOXKEHHWH HauOOJjbllee paclpoCTpaHEHUE M
npakTH4ecKoe 3HaueHue umeet Topd. Topd 3To ropHas mopoja OpraHOTEHHOTO MPOUCXOKACHUS, 00pa-
3YIOIIAsiCSl B PE3yJIbTaTe HEMOJNHOTO PAa3JIOKEHUS] PACTUTEIbHBIX OCTATKOB B YCIOBHUSX H30BITOYHON
BJIXXHOCTH W HEJOCTaTKa KUCIOpojaa, cojepxkamias meHee 50% MUHepanbHBIX BemiecTB. Topd mpesc-
TaByIAeT co00i MPOAYKT HaYaIBLHON CTaAMU MPeoOpa30BaHUs PACTUTEIBLHOIO MaTepruaia B yroib. OgHuM
13 BOKHEHIIINX TPOIIECCOB MPHU ATOM SIBIIICTCS OMOXUMHUYECKas TyMUBUKAIHS - 00pa3oBaHue aMoOpQhHOTO
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BemiecTBa - rymyca. CojepaHue 3TOro BEIIecTBa OINpeessieT MHOTHE MPaKTUIEeCKHe CBOCTBa Topda.
HHTEeHCUBHOCTDh OKpacKH TOpda TakkKe 3aBHCUT OT cozepkaHus rymyca. CTpykTypa Topda npu HU3KOH
CTETICHH Pa3JIoKEHHsI COXPaHsIET HEKOTOPbIE MPU3HAKN UCXOTHOTO PACTUTENBHOIO MaTepHaia (BOJIOKHH-
CTas, BOWIOUYHas, JeHTo4yHas u ap.). [lopucrocte Topha mpu manoi creneHu pasioxeHus - no 80%,
BJIQKHOCTH TPH €CTECTBEHHOM 3allerannd - 10 95%. Topd 3aneraer B BuAe JWH3 WM TUIACTOB. Moi-
HOCTB TUTACTOBBIX 3aJIe)KEH JOCTUTAET MEPBBIX IECATKOB METPOB.

[TokpeiTHE TOPQSIHUKOB MOPOJAMH KPOBJIHM O3HAYaeT MEPeXoA K yriieHUKaluu, 3aKI0Yalonieics B
npeBparieHny Topda B Oypslid Yroib U Jajnee, Mpu OIarompHsITHBIX T€OJIOTHYECKIX YCIOBUAX, B KAMEH-
HBIA YTOJIb U aHTPALUT MIPH JTUTENEHBIM BO3/ICWICTBUEM MOBBIIIICHHBIX TEMIIEPATyp W JaBIEHUHA 0€3 10-
CTyIa KHCIOpoJa Bo3Iyxa. XUMHUYECKHE U3MEHEHUS TIPH ATOM 3aKIIIOYAIOTCS B YBEIMUCHUH COJIEPKAHUU
yriepoga (ot 65% B OypbIx yrisix 1o 98% B aHTpalnuTax), yMEHBLUICHUH COAEpKaHHS KHciaopoaa (OT
30% no 1 %) u Bogopona (ot 6% 1o 1%) cooTBETCTBEHHO.

K 60IOTHBIM OTJIOKEHHSM OTHOCSTCSI TAKKE XEMOTCHHBIE OCAJIKH: B YCIOBHSAX HU3MHHBIX OOJIOT 00-
pas3yroTCs Kele3Hble PyIbl WIIH Oypble KeJIe3HSKH, BUBUAHHUT, CUAEPHUT, OONOTHAsI N3BECTb. | eomoruye-
CKas JIeATeIbHOCTh OOJOT MHOTOIIAHOBA. BOOTHBIE MacCHBHI HTPAIOT POJIb TUTAHTCKUX (DHUIBTPOB, TIO-
CTOSIHHO OYHIIAIOIINX aTMOC(epHYyI0 BoAy. MHOTHe KpyIHeimre pekn Mupa 6epyT Hadaino u3 OoyoT -
BOJIOPETYIUPYIOLIAs pOJib OOJOT.

I'eomornueckas nesATEIHPHOCTE MOpPEH M OKEaHOB. B T€0JOrHYecKOW HCTOpHHA 3eMIIH POJIh MOpEH H
OKeaHOB Ype3BhIUaifHO Benmwka. [Inomane akBaTopur MHUpPOBOTO OK€aHa COCTaBIseT 2/3 Beel MOBEPXHO-
CTH IUIAHETHI, T.€. 361 MIIH. KMZ.OI[HI/IMI/I 13 BOXHEHIINX XMMUYCCKUX OCOOCHHOCTEH MOPCKOW BOJIBI SIB-
JIIETCSL €€ COJIGHOCTh M COJIEBOi cocTaB. CpenHss cosieHoCcTh B MupoBoMm okeane 35%. B coneBom cocrta-
Be TIpe00I1a1aloT PacTBOPUMBIE COITH.

ConepxaHue KUCIOpojaa B Boze Oosee ueM B 1,5 pasza mpeBbILIacT ero cojepkaHue B BO3AYXE, YTO
CcO31a€T BECbMa 6ﬂaFOHpI/IHTHLI€ YCJI0BUA IJid CylIS€CTBOBAaHHUA B HEH SKMBOTHBIX U PaCTUTCIBbHBIX Opra-
HU3MOB H PE3KO TOBBIIMIAET €€ XUMUYECKYI0 aKTHBHOCTb.

Bona B MupoBoM oOKkeaHe HaXxOAWTCS B HENPEPHIBHOM JBIDKCHHWH, BOJHEHHS, TEYCHHS, CTOHHO-
HaroHHbIC ABWIKCHHS, IMPUIIMBHO-OTIIMBHBLIC JIBUIKXCHUA. Pa3pyHH/ITCIH)Ha$I pa60Ta Mopeﬁ U OKCaHOB
Ha3bIBaeTcs abpasueii(ar. "abpa3uo"” - cockaonmBarw). OHa 1Mojapa3yMeBaeT MEXaHUUCCKOE pa3pylICHUE
TOPHBIX TIOPOJ] BOJTHAMH W MTOJBOAHBIMY TeueHUsiMu. Hanboree aktuBHO abpa3ust IpOTEKaeT B MPUOPExK-
HOU 30HE, I/Ie TPOUCXOAUT (popMUpOBaHKE a0Pa3UBHON TEPPACHI.

[TponykThl abpa3un BMecCTe C JAPYTMM OCAJOYHBIM MaTepHajoM, JOCTABICHHBIM PEKaMH, BETPOM U
JBI0M, HAKAIUTUBAIOTCS B OMpeAelIeHHONH 3aKOHOMEPHOCTH, (OPMUPYS pa3IHYHBIE BHIBI OCAJKOB: TEp-
pUTEHHBIE, OMOTeHHBIE, XeMOT€HHBIE, 3 KOTOPHIX B MPOIIECCEe AUareHe3a 00pa3yrTCs COOTBETCTBYIOIINE
0CajI04HbIC TIOPOJIBI

1.9.4.I1poueccsl 1uareHesa
Ha ornasienue

Huarenes (rped. "auarenesuc") - mepepokIeHUe, MPOUCXOIUT BCICACTBUE CIECTYIONIUX MPOIIECCOB.
[Mon BIMSHUEM CHJI TPABUTAIIUH 110 MEPE HAKOTUICHHUS OCAJIKOB MPOUCXOUT UX YIUIOTHEHHE, YTO MPHUBO-
JIUT K aKTHBHOMY B3aWMOJICHCTBHIO COCTABJISIFOIIMX MX KOMIIOHEHTOB JIPYT C JPYrOM, a TaKkXe C MOpo-
BBIMU BOJIAMU U CPENOW UX HAKOIICHHUS.

HOI[ TAKECTHIO BBIIICIIC)KAIIUX OCAAKOB B HMIKHHUX CJIOAX IMMPOUCXOJUT BbBIDKMMAaHHUEC HOpOBOﬁ BOJHbI -
00€3BOKMBAHUE.

OTI[GJ'IBHBIC KOMITOHCHTEI OCaJiKa ITPpU 3aIl0JIHCHUU IMMOPOBOI'0 MPOCTPAHCTBA CBA3BIBAIOTCA MCKIY CO-
0ol - leMeHTalMs. B kauecTBe 1eMeHTa BCTPEYAOTCS KPEMHE3EeM, OKCHJIbI JKene3a, kapOoHatsl, Gocda-
ThI U Jp. YIJIOTHEHUE, UM YMEHBIIIEHUE 00beMa, 00YCIOBICHO B OCHOBHOM BBIIICIIEKAIIUMH OCATKAMU
U TPOUCXOTUT B PE3yJbTaTe MEPEKPUCTATUTU3AIMH, O00C3BOKMBAHUS W I[EMCHTAIUM OCAJ0YHOTO Be-
IeCTBa.

B KOHEYHOM HUTOTE JHArcHe3a PBIXJIBIC OCAJIKH MPEBPAIIAOTCSA B TBEPAYIO, OKAMEHEBIIYIO TOPHYIO
nopojy. Hanpumep, necku mpeoOpa3yroTcs B IECYAHUKH, TEPPUTCHHBIC Wb - B TIIHHBI, COJIEBAs pana - B
KaMCHHYIO COJIb, Kap60HaTHI)Ie WJIbI - B U3BBCCTHAKU U T.1O.

1.9.5.0canounble ropHbIe MOPO/bI
Ha ornasnenue
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OcamouHble TOpPHBIE TOPOJBI 00Pa3yIOTCS B PE3yNIbTaTe OCAXKACHUS MHHEPAIBHBIX U OPTraHMYECKUX
BEIIECTB B BOJHOW MIJIM BO3AYILTHON Cpee B XO€ SK30TeHHBIX MpotieccoB. [1o crmocoly obpa3zoBanust Mu-
HEPaJIbHOI'O BEIIECTBA OCAI0YHBIC TOPOABI ACNIATCS Ha

e  00JIOMOYHBIE, COCTOSAIIUE U3 OOJJOMKOB MUHEPAJIOB U TOPHBIX TIOPOJI;

® OpPraHOTCHHBIC — B OCHOBE KOTOPBIX HAXOJSATCS TBEPJbIC YaCTH OPraHU3MOB U MPOTYKTOB
UX JKU3HEACITEIbHOCTH;

® XEMOTCHHBIC, MPEACTaBICHHbIE MUHEPaIaMH, CHOPMUPOBABIINMHCI XUMHUIECKUAM ITyTEM.

Mesx 1ty 3TUMU TPYIIIIaMU 0CaJOYHBIX TIOPOJ] HET YETKUX TPaHUI], TIOATOMY YacTO BCTPEUYAIOTCS TIOPO-
JTBI CMEIIAaHHOTO TporcXokaeHnss. OcOOEHHO YacTO 3TO HaOIIOJAETCs CPEN OPTraHOTeHHBIX U XeMOT€H-
HBIX (TpyIIa XeMOT€HHO-OPTaHOTEHHBIC MOPOIbI). XEMOTCHHBIEC ¥ OPTraHOT'CHHBIC MOPOBI KiacCH(HIIH-
PYIOTCA TI0O XUMHYECKOMY COCTaBy, MOATOMY IIelIeCO00pa3HO WX paccMaTpuUBaTh COBMECTHO, Hambolee
pacIpoCTpaHEHHBIMH U3 HUX SIBIISIOTCSI KApOOHATHBIE: W3BECTHSKH, JTOJIOMHUTHI, MEPTEIIH.

U3BecTHSIKM - MOHOMHUHEPANIbHBIE TOPOBI, cocTosue u3 kKanpuura CaCO3. OHM MOTYT UMETH XEMO-
TE€HHOE ¥ OPraHOT€HHOE MPOUCXOXKIICHHUE. XEMOTCHHBIC U3BECTHIKHU MOAPA3ICISIOTCS Ha PA3HOBUTHOCTH
B 3aBHCHUMOCTH OT WX BHEIIHero o0iuka. OHU MOTYT OBITh KPHUCTAIUTMYECKHMH, CKPBITOKPHCTALINYE-
CKHMH,

1.9.5.1. /InarnocTuveckue NPU3HAKUA 0CAT0YHBIX rOpHBIX IOPOA.
Ha ornaBnenue

['maBHBIME TPU3HAKAMH, OTIPEACIISIONTMME OCAI0OUHBIC TOPOJIbI, SIBIISIOTCSA COCTAB 0CAJKa, CTCIICHb
JMareHesa, 1BET, TeKCTypa, CTPYKTYpa, MOPUCTOCTh U INIOTHOCTh. COCTaB Ocajika 3aBUCHT OT Criocoda
ero o0pa3oBaHuUs: ATO MOTYT OBITH OOJIOMKH TOPHBIX MOPOJ ¥ MUHEPAJIOB, OPraHOTEHHOE BEIIECTBO HIIH
MPOAYKTHl XUMUYECKUX peakiuii. B COOTBETCTBUU ¢ 3THM ITOPOAY OTHOCAT K OOJOMOYHOM, OpraHOTCH-
HOM, XEMOT€HHOW WJIM CMEIIIAaHHOT'O COCTaBa.

CreneHb AuareHesa - MPU3HAK, KOTOPHIN MOKA3hIBAET, KAKUEe M3MEHEHUS MTPOU30IILTH B 0CAJIKE TOCIIEe
ero oOpasoBaHHs B TPOIIECCE MPEBPAICHHUS B TOPHYIO TIOpoay. MHOTAa BUIUMBIX MPHU3HAKOB TUarcHe3a
HET: HAaIpUMeEp, BCTPEUAIOTCS MECKH, KOTOPhIe, 00pa30BaBIIKMCh MUJUIMOHKI JICT Ha3all, HE Mpeo0pa3oBa-
JIUCh B JTUTO(MUIIMPOBAHHYIO ITOPOY, @ TaK W OCTAIMCHh HECIIEMEHTHUPOBAHHBIMU TIeCKaMH. B TakoMm city-
Yae O0CaJ0K CUUTACTCS TOPHOW MOPOOH, €CITU OH MEPEKPBIT CBepXy 0oJice MOJOABIMH OTIOXKCHHUSIME.
OcraBasich Ha TIOBEPXHOCTH, OH COXPaHICT Ha3BaHUC OCAJIKa, JAXKE €CIIM OKPYIKAIOIIME YCIOBHS HU3ME-
HUWJINCh, HANPUMEP, MOPCKHUE YCIIOBUS CMCHUJINCh KOHTUHEHTAIbHBIMU. /lnareHe3 cBs3aH ¢ 00E3BOXKH-
BaHMeM (Jierujpaparanueil) ocaaka, MepeKpUcTaIU3ale, crapeHieM KoJutouoB u ap. O6pa3zoBanue
[EMEHTa B OOJIOMOYHBIX TIOPOJAX - OJMH U3 MOIIHBIX (DAaKTOPOB JuareHe3a. Yaie BCero 1eMeHT ObIBaeT
[JIMHUCTBIN, KPEMHUCTBIN WM JKEIE3UCTBIN, COCTOSAIINN U3 OKCHUA JKEJIe3a.

I{BeT mopo/ bl HE OTHOCUTCS K TJIABHBIM JTUATHOCTHYECKHM MPHU3HAKAM, HO YaCTO MOXKET CIIOCOOCTBO-
BaTh ee onpeesieHrio. OKpacka 0caJ0vYHbIX TOPOJI BKIIOYAET BCE N3BECTHBIC IIBETA M OTTEHKHU. Ee mosis-
JICHUE 3aBUCHT OT MHOTUX NMPHUYWH, TIABHBIMU M3 KOTOPBIX SBJSETCS OKpacka OOJIOMKOB M MUHEPAJIOB,
clIararolmx Mmopojay, a TaKkKe I[BET leMeHTa. Tak, OeJIbIMU WJIM CBETJIOOKPAIIICHHBIMUA OBIBAIOT TIOPO/IbI,
coJiepKaniue KapooHaThl, CyNb(haThl, FATOWIbI, KPEMHHCTOE BEIECTBO MM KBAPIl; JKEIC3UCTHIN [IEMEHT
MPHUJIAET TIOPOEC Pa3IHMUHbIe OTTCHKH KOPUYHEBOTO IIBETA; 3€JICHBIN I[BET CBSA3aH C OKPACKOM 3epeH Tiay-
KOHUTA, XJIOPUTOB U T.II.

TekcTypa ocaJouHbIX TIOPOJI - PACIIOIOKECHUE 3ePEH B MOPOJIE - MOJIHEE BCETO U3ydaeTcs B OOHaXe-
HUM, MEHEE MOJIHO — B KepHe OYPOBBIX CKBXHUH U B 00pasnax. TekcTypa omnpenenseT MHOTHE (u3nve-
CKHE CBOWCTBA MOPO/IBI - IPOHUIIAEMOCTh, KPEIIOCTh, PACKAIBIBAEMOCTD U T.]I.

TekcTypbl OCaIOUHBIX M BYJIKAHHYESCKUX MOPOJ TOAPA3ACISIOTCSA HA MOBEPXHOCTHBIE, MPUCYIIUE TT0-
BEPXHOCTSIM HAIUIACTOBAHUS U O0OBbEMHBIE, CIIararoIlre BECh 00bEM TTOPO/IBL.

Jliis yueOHBIX LieJIel BayKHEEe M3Y4YeHHE MMEHHO O00OBEMHBIX TEKCTYpP, KOTOpPhIE MOKHO HAOJI0/IaTh B
KaMepaJIbHbIX YCIIOBUSAX B OTAEIBHO B3SThIX 00pa3iiax.

B 3emHOI KOpe HarboJiee YacTO BCTPEUYAIOTCS CIIOUCTHIC TEKCTYPBI, KOT/Ia MTOPOJIE YeTKO Pa3IUIatoTCs
CJIOW: TIOJIOCYATHIEe, KOTIA CIIOM PAa3JIMYarOTCs M IO [BETY; MACCHUBHBIC, KOTJa HEJIb3s YCTAHOBHUTH 33aKO-
HOMEPHOCTH B ITOJIOKEHHWHU COCTABHBIX YacTel; IMATHUCTBIC, KOT/Ia OT/ACIbHBIC COCTABHBIC YaCTH ITOPOJIbI
00pa3yrT 000co0IeHUs B BUJIC TISITECH.

Ha puc. 1.135. nokazaHo TUITMYHOE 3aJIETAHUE OCAJOYHBIX TOPOJ.
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CTpyKTypa BO MHOTOM 3aBUCHT OT MPHHAICKHOCTH TOPOABI K TOHM MM HHOW T€HETHYECKOH rpyrre.
Tak, CTpyKTYpBbI 00JIOMOYHBIX ITOPOJT - OOJIOMOYHBIE, pa3IHyaroTcs mo GopMe 1 pazmepam 00JIOMKOB Ya-
ctuil pazmepom Oostee 0,01 MM, TIpekIE CYIIECTBOBABIINX MTOPO/I.

Puc. 1.135. TunuvHOe 3aneranue 0CajouHbIX OPO.

ToOHKOOOIOMOYHBIE - TMENUTOBBIE CTPYKTYPHI XapaKTEPHBI JUIS [NIMHUCTBIX HJIM TEIHTOBBIX MOPOJ
(rpeu.menéc - rMHa), COCTOAIINX U3 YacTHIl pasMepoM Meree 0,01 MM (TTTHHA, MEpTeb).

XeMOTreHHBIE TIOPObI  YacTO MMEIOT KPUCTAJUTUYCCKUE . Pa3HO3EPHUCTHIC CTPYKTYpbl. KprcTamibt
MHUHEPaJIOB MOTYT BU3yaJbHO HAOIIOJAaThCS B IOpoje (KaMEeHHasl couib, TUIC). [Ipu CKpBITOKpUCTaIITNYe-
CKOM CTPYKTYpE - apOHUTOBOH KpHCTAIIBI MUHEPAJIOB B TIOPOJE MPOCMATPUBAIOTCS TOIBKO MO MUKPO-
CKOITOM (MeIT).

Hexkotopeie moposs! (KpeMEHb) UMEIOT; aMOP(HYIO CTPYKTYpY.

B opraHorenHsIx mopojax - 1u00 OPraHOTEHHBIE CTPYKTYPBI, €CIIA TIOPOJia COCTOUT M3 LIENBIX PaKo-
BUH WJIH JIPYTUX OCTATKOB CKEIIETOB, JIMOO NETPUTYCOBBIC (JIAT.ICTPUTYC - MEPETEPTHIN), KOT/Ia OCTATKU
OpPraHU3MOB OKa3bIBAIOTCS MEPETEPTHIMU WK PA3IPOOICHHBIMH.

[Mopucrocts sBNSETCS XapaKTEPHBIM MPU3HAKOM JJIsl MHOTHUX OCaI04yHbIX mmopoj. OHa olleHWBaeTcs
0 pa3Mepy Mop, UX KOJIMYECTBY U CIIOCO0Y 00pa3oBaHUsI.

[InotHOCTH. OnpeneneHue MIOTHOCTH, AaXe ClIeIaHHOE MPUOIM3UTEIBHO, MOXKET 00JIerYuTh AUATHO-
CTUKY: HAlIpUMEP, BHCHIHC MMOXOXXUEC TUIIC U AaHTUAPUT JICTKO PA3JIMYUTDH 110 3TOMY IMPU3HAKY; IIJIOTHOCTH
3THX MHHEPAJIOB COOTBETCTBEHHO 2400 1 2900 kr/m’.

Crnouctoctb CBONWCTBEHHA OOJBIIMHCTBY OCAJOYHBIX Mopod. OHa ype3BbIYaiiHO pasHooOpasHa. s
JUAarHOCTHKH, OCaIOYHBIX TOPHBIX MOPOA CIOMCTOCTh MAJONPUIOAHA, TaK KAaK TUIl CIOMCTOCTH NPaKTH-
YEeCKH HE CBS3aH C COCTABOM MOPO/IBI.

1.9.5:2 JTabopartopnast pabota. «M3yueHue 00JOMOYHBIX TOPHBIX MOPOJ M MX KIACCUDUKAITII.

Ha ornasienue

O0n10MOYHBIE HITH KJIacCHYecKHe (Tped.KiiacTec - 00JI0MOK) HOPOAbl 00pa3yroTcsl U3 00JIOMKOB MUHE-
PJIOB 1 TOPHBIX MOPOJ; Yallle BCErO0 OHU HAKAIUTMBAIOTCS Kak Mopckue ocaiaku. Kiaccudukanus obmo-
MOYHBIX ITOPOJI OCHOBAHA HA BEJIMYMHE OOJIOMKOB, CTENIEHN X OKaTAaHHOCTH M HAJIMYMU WIIH OTCYTCTBUHU
neMenTta. Omnpenernsiss BHEMIHUH BHJ MOPOA, TH NPHU3HAKNM OTPAKAlOT M HMX MPOHUCXOXKAeHHE (Taldil.
1.15).I'py6o06oMouHBIe TOPOIEI MK TIceUTHI (rped.mncedoc - KaMeleK) COCTOAT U3 00JOMKOB, KOTO-
pble 1o (opMe U pa3Mepam JeJSTCs Ha OKaTaHHbIE U HeOKAaTaHHBIC, KPYIHBIE, cpeaHue u menkue. K oka-
TaHHBIM OOJIOMKaM OTHOCATCS TaKHe, KOTOPbIE UMEIOT OKPYTJIEHHBIE WM CTJIa)KeHHBbIE pedpa: BalyHBI,
raJieuHuK, IPaBUii; HEOKaTaHHBIE OOJIOMKU BCET/Ia OCTPOYTOJIbHBI: IMBIOBI, eOeHb, apeca. [lceduts ¢
OKAaTaHHBIMH OOJIOMKaMH, CKPEIUICHHBIMH IIEMEHTOM, Ha3bIBAIOTCSl KOHIVIOMEpATaMM, a COCTOAIINE U3
HEOKaTaHHBIX CIIEMEHTHPOBAHHBIX 00JIOMKOB - OpPEKYHSIMH.
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O06;I0MOYHBIE TOPHBIC TTOPOJIBI

Tabnuma 1.15

I'pynma Pazmepst PrIxyible Opoib CrieMeHTHPOBaHHbBIE TOPOIBI
opos 00JIOMKOB, | OKAaTaHHbIE | HEOKATAHHbBIE OKaTaHHbIE HEOKaTaHHbIE
MM 00JIOMKH 00JIOMKH
I'py60006- > 200 BaJyHbI TJIBIOBI Konrnomeparst: TJIBIOOBEIE
JIOMOYHBIE BaJIyHHBIE Opexunn
(iceuTol) 200-10 rajibka, ie0eHb rajieyHble Opexunu
TaJIeYHHK
10-2 TpaBHi JpecBa rpaBHIHBIE
Ilecuansie Iecku: Ilecuanuku:
(TIcaMMUTBHI) 2-1 rpy003epHHUCTHIC rpy003epHHUCTHIC
1-0,5 KPYITHO3EPHHCTHIE KPYIHO3EPHHCTHIE
0,5-0,25 | CPCAHE3CPHHCThIC Cpe/IHE3EPHUCTHIC
0,25-01 | Me/IKO3EpHHUCTbIE MEJIKO3EPHUCTHIC
ATeBpUTHI 0,1-0,01 | AneBpUTHI ATEBPOIUTHI
Ienuter™ 0,01 I'munel ApPTUIUTHI
*HCJ'II/ITLI paccMaTpuBarOTCs KaK 00JIOMOYHEIE nopoOJbl YCJIOBHO, TaK

KaK B UX 00pa30BaHUHM IJIaBCHCTBYIOLIMMH IPOIECCAMH SIBIIIOTCS XUMUYeckre. IHOTIa OHM BBIIENSIOTCS B OTACIBHYIO T€HETH-
YECKYIO TPYIITY - TIIHNHUCTHIE.

CueMeHTUpOBaHHBIE 00JIOMOYHBIE TIOPOABI 00PA30BAIKChH IyTEM LIEMEHTAIMN PBHIXIIBIX TIOPOJ pa3HO-
00pa3HbIMKM XUMHUYECKUMHU BemecTBaMu. Hanbosnee mpouHbIM SIBIISIETCSI KPEMHE3EMHUCTHIA LIEMEHT (BTO-
PUYHBIA KBapIl, Oraj, XajlelOH), MEHee MPOYHBIE - JKENEe3UCThI (JIMMOHHT), KapOOHATHBIN (KaTh-
1uT).Manoil neMeHTHpyomel CHoCOOHOCThIO OTINYAETCS TTIMHUCTHIN LIEMEHT.

bpexunu npeacTaBisioT coOOH KOMIAKTHBIC ITOPOJBI, COCTOSAIINE U3 YIJIOBAThIX OOJIOMKOB APECBBI
WK 1eOHs, CIIEMEHTHPOBAaHHBIX KaKUM-IH00 meMeHToM. llerporpaduuecknii coctaB 3THX OOJIOMKOB
OTJINYACTCS OJHOPOJHOCTBIO. YTioBaras GopmMa 0OJOMKOB OOecreunBaeT XOpollee CLEIUICHHE HX C
NPUPOAHBIMU IIEMEHTaMH, TIOATOMY OpPEKYMH MPH HEKOTOPBIX BUAAX LIEMEHTOB MUMEIOT JOCTATOYHO BBI-
COKYIO NIPOYHOCTh U HMCHOJB3YIOTCS KaK OTAEIOYHBIE KaMHH. BpeKuuu MMEIOT OrpaHn4eHHOEe pacipo-
CTpaHEeHHe.

Konrnomepartbl- ClieMEHTUPOBaHHBIE IPUPOJHBIM LIEMEHTOM CKOIUICHUS TaJIbKU, TPaBHsl, MEJIKHX Ba-
JYHOB U JIp., OTJIMYAIOLINECs OT OpeKYnil MecTpoToN NeTporpaguuecKkoro cocTaBa, IMUPOKUM JHAIa30-
HOM IpodHOCTH OT 5 710 160 Mlla u u3MeHeHneM cpeaneit motHocT B mHTepBasie 1500 ... 2900 kr/m3.
ITo cpaBHEHHIO C OpPEKYUSIMH KOHTJIOMEPATHI OTIUYAIOTCS MEHBIICH MPOYHOCTHIO, TaK KaK OKATAHHBINA
00JIOMOYHBINH MaTepHan JOBOJIBHO Cl1ab0 CBSI3BbIBAETCS C eMEHTOM. [IpakTHueckoe 3HaueHHE 3TUX MOPOA
HeBenuko. Cabo cueMEeHTUPOBaHHBIE MX PAa3HOBHUIAHOCTU HCIIONB3YIOTCS UL HOJIydeHHs Oamnacta, a
KpacuBble - KaK OTIENIOYHbIC JEKOpaTHBHBIC KaMHH. MOIIHBIE OTIOXKEHHUSI KOHIJIOMEPAaTOB M3BECTHHI B
Kpeimy u Cpenneit Azun.

[Tpu onricanny TicepUTOB ClieAyeT YKa3hIBaTh COCTAB, BEIMUUHY M CTEIIEHh OKATAHHOCTH OOJIOMKOB,
CTEleHb JareHe3a, COCTaB M OKPACKy IIeMEHTa, KOJINYEeCTBEHHbIE COOTHOMICHHs! (0OBIYHO, B TIPOIIEHTAX
1o 00beMy) OOJOMKOB M LIEMEHTA; €ClIM OOJIOMKU MMEIOT Pa3HbIM COCTaB, TO OTPAKAIOTCS MX KOJIMYe-
CTBEHHBIE COOTHOLICHUS, TaK K€, KAK U KOJIMYECTBEHHbIE COOTHOILIECHHUS 00JIOMKOB Pa3HBIX Pa3MepoB.

IIpumep onucaHus KOHITIOMEpaTa: KOHIJIOMEPAT IPaBUMHBIN, INIOTHO CLIEMEHTHUPOBAHHBIM, KOPUYHE-
BBIW, IISITHUCTBIN, C CEPBIMHU, 3€JIEHOBATO-CEPHIMH U TEMHO-CEPBIMHU IIITHaMU. OOJIOMKH UMEIOT Pa3MephbI
B monepeuynuke 5-20 MM; npeobiiagaeT rpaBuil; MEIKOH OKPYIJIO-YIUIOIIEHHOH rajbKy, IIaBHBIM 00pa-
30M M3 MecUaHuKoB, He Oonee 15 %. Cpenut 06I0MKOB, KpOME TIECYAHUKOB, BCTPEYAETCs KBApI[ U XJIOpHU-
TOBBIE claHIbl. LleMeHT Oypbiii, KOPUUHEBBIH, JKEIE3UCTONIECUAHHCTBIH, 3aMONIHICT YYACTKH MEXKIY MPH-
JIETAIOLUMU IPYT K IpYry IpaBUeM U MesIKoH rainbkoi. Coxepikanue B mopoze nemeHTa okoio 20 %.

B rpynmy ncaMMUTOB - mecdaHbIX MopoJ ( Tped.lICaMMOC - MIECOK) BXOJST MOPOABI C Pa3MepoM 00-
noMkoB 0T 0,1 1o 2 mm. VX IpUHATO pa3iensTh o KPyMHOCTH 3€pEH Ha

rpy003epHHUCTHIE C AUaMETPOM YacTHL OT 1 110 2 MMm;

KpynHo3epHHCTHIE -0T 1 10 0,5 Mwm;

cpemneseprauctoie -otT 0,5 10 0,25 mMm;

MenKo3epHUcTsIe - oT 0,25 10 0,1 MMm.
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PoIxiipie pa3HOBHIHOCTH TCAMMHTOB HA3bIBAIOT MECKaMH, a CIEMEHTHPOBAHHBIE - MECYaHUKAMU
Ilecku cocToAT MPEeUMyYIIECTBEHHO M3 KBapIla, HanOoJee yCTOMYNBOTO K XMMUYECKOMY BBIBETPHUBAHHUIO
muHepana. [lcamMMuTBI, cocTosIIME W3 3€peH OJHOIO0 MHHEpaja, Ha3blBalOT OJIMTOMHUKTOBBIMU
(Tpey.onuroc - HEMHOTUH, MEKTOC - CMEILIAHHBIH), & COCTOSIINE U3 HECKOJIBKUX MUHEPAIIOB - TOJTUMHK-
TOBBIMU. 10 MIUHEpATBHOMY COCTaBy Pa3NHYalOT CIEAYIONINE TIABHBIEC TPYIIEI TECYaHBIX MOPO/I.

UncTtele KBaplieBbIe MECKH U TIECUaHUKU (OJIMTOMUKTOBBIE) CBETIION OKPACKH, COAEpIKaIIie B BUIC
npuMecel TIoJIeBbIe MIMAThI, CNIOABl | Ap.

Cwmemanaple (TIOMMMUAKTOBBIC) TIECKH, COCTOSIIHE M3 CMECH MHHEPAIOB, B KOTOPOH IMpenMyIie-
CTBEHHO HAaXOJIATCS TOJIEBBIE MINATHI, CIFOIBI, aMPpuoOobl 1 np. Cpeau STUX MOpoi HauOobIIee  pac-
NPOCTPaHEHHbIE HMMEIOT apKO30BbIE MECKH KPACHOTO MJIM CEPOro ILIBETa, MPEHMYILIECTBEHHO KHCJIOTO
MOJICBOLINIATOBOTO COCTaBa, C HEOOIBIION MPUMECHIO KBapla U IPYyTruX MUHEPAJIOB.

Ilecyannkm 06pa3yroTCs MyTeM IIEMEHTAIMH 3epeH MecKa MPH MPOCaYnBaHUU 4epe3 HUX PasHo00-
pasHBIX MHUHEPANbHBIX PAaCTBOPOB. B 3aBUCHMMOCTH OT pa3HOBHJHOCTH LIEMEHTOB Pa3IHYalOT KPEeMHHU-
CTBIE, H3BECTKOBEIE, KeJe3UCThIe, THIICOBBIE, TTIMHUCTHIE, (pocopruToBEIe, ONTYMHUHO3HBIC U APYTHE BH-
IIBI TIECYaHUKOB. VX MPOYHOCTH OMpenemnsieTcss BUAOM MPUPOIHOTO [IEMEHTa, XapaKTEpOM ero Clernie-
HUS ¢ 3€pHAMH TIeCKa, IIOTHOCTRIO Mopoasl. OHa KoJledieTcs B IMHUPOKKUX mpeaenax ot 1. go 150 MIla u
BHIIIE, & CpeAHsst IIOTHOCTh OT 1900 mo 2800 xr/m3. HaubGonee npounsivu (100... 150 MITa u 6onee)
SIBIIIIOTCS. KPEMHHUCTBIC IIECUaHUKU CO CPeaHeH IOTHOCTRIO 10 2800 Kr/m3. Maoit npo4HOCThIO OTIIH-
YalOTCs TJIMHUCTHIE TIECYAHHKH, JIETKO Pa3pyIIAIONINECs MPU HACHIIMEHUH BOJON MM UKINIECKOM 3a-
MOpaXMBaHWU U OTTaWBAHWU. H3BecTKOBBIC IECYaHUKN HeBO[IOCTOfIKPIe.

B OMTYyMHHO3HBIX MeCcYaHHKaX OWUTYM, MPOMUTHIBAIOIIUN TOJIIM TOPoJ, cocrarisier a0 20 % wux
MAacCCBHI.

Oxpacka MmecuaHNKOB 3aBHCUT OT IIEMEHTa: KPEMHHUCTHIE U U3BECTKOBBIE UMEIOT Oelble U CBETIIbIC
TOHA, KCJIC3UCTBIC - KCIITHIC U KPACHOBATLIC U T. 1.

Ilecuannku mmpoko pacnpoctpaHeHsl B Kapenun, Ykpaune, u n1p. OHH UCHOIB3YIOTCA VIS MOTY-
YeHHsI CTEHOBOTO KaMHA, OyTa, MEeOHA, a TakKe JEKOPATHBHOTO OTIEIOYHOTro Martepuana. Mx pasHo-
BUJIHOCTH, cojiepKaiue He Meree 97 % kpemHe3eMa, HAyT Ha U3TOTOBJICHUE KUCIOTOYIOPHBIX MaTepH-
AJIOB | CBIPbSA, AJIsI TOYYCHUS] OTHEYITOPOB, a0pPa3uBOB H AP.

JKenesucTpie IECKU W MECYaHUKH OOBIYHO IIPENICTABISIOT COOON KBapIleBble MECKH U MECUYAHUKH,
3epHa KOTOPBIX MOKPHITHI KOPKOH OypBIX JKEIC3UCTHIX MHUHEPAJIOB; IEMEHT MECUaHHKOB TAKXKe JKEIe3H-
CTBIH, TOATOMY IIBET IOPOJ KOPUYHEBBIN -OT JIMIIOBO-0YPOT0 JI0 PKABO-KOPHYHEBOTO.

MarseTuToBbIE ¥ TPaHATOBEIE IMECKH U TIECHAHUKH BCTPEYAIOTCS PEIKO.

KBapi riaykoHUTOBBIE IECKU U [TECUAHUKH COCTOAT U3 3epeH kBapua (20-40 %) u rnmaykonura (60-
80 %) ¢ HEOOIBIITON IPUMECHIO CITIOBL U IPYTUX MHHEPAJIOB; B 3aBUCUMOCTH OT KOJMYECTBA TIIayKOHH-
Ta TIECKH MUMEIOT 0oJiee MM MEHEee BBIPAKEHHYIO 3elleHYI0 OKpacKy. [Ipu BEIBETpMBaHUM, KOTOPOE CO-
MIPOBOXK/IAETCS PA3IOKEHUEM TIIAYKOHUTA W 00pa30BaHUEM OKCHIOB JKeJe3a, I[BET WX CTAaHOBUTCS piKa-
BO-OYpBIM.

ApPKO30BbI€ IECKH M TTECUaHUKN 00pa3yroTcs MpH pa3pylIeHnH TPaHUTOUI0B, TIOATOMY B X COCTaB
BXOJISIT KBapIL, MOJIEBBIE IIMATHl U HEOOJIBIIOEe KOJIMYECTBO TEMHOIBETHBIX MHUHEPAIOB, OMOTHTA, POTO-
BOW 0OMaHKH, TMPOKCEHA; COCTAB IIEMEHTA MIECYaHUKOB Pa3HOOOpa3eH.

I'mayBakku - TeMHO-CepbIe, 3€JIEHOBATO-Oyphle WM 3€JI€HOBATO-KOPUYHEBBIE, YACTO TUIOTHO CIie-
MEHTHPOBAHHBIE TICAMMUTHI, CIIO’KEHHBIE TJIABHBIM 00pa30M 3€pHAMH TEMHOI[BETHBIX MHUHEPAJIOB - aM-
¢ub0JI0B, TMPOKCEHOB U JIP.

IIpy onucaHuM NCAMMHUTOB CIEAYET yKa3blBaTh pa3Mepbl 3€pEH, MUHEPAIbHBIA COCTAB U OKPACKY.
CrereHb OKaTAaHHOCTH 3€peH IS TUATHOCTHKY OOJIBIIOrO 3HAUEHHUS HE MMEET, HO €CITH OHA BH3YaIbHO
pazirumuMa, TO IPUBOAUTCS B OMMCAaHUU. [[JIsi ClieMEHTHPOBAHHBIX MTOPOJT IO BO3MOXKHOCTH B OIUCAHHUH
MIPUBOJUTCS COCTAB IIEMEHTA M €r0 0COOCHHOCTHU. [1JIsl MOJIMMUKTOBBIX MOPOJT HEOOXOUMO OIPEICIIUTh
KOJIMYECTBCHHBIC COOTHOMICHUA 3€PECH pa3JINYHbIX MUHEPAJIOB U CTCIICHb COPTUPOBKHU.

[Ipumep omucanus mecyaHWKa: IUIOTHAs 3eJIEHOBATO-cepas MOpOAa, COCTOSIIasi U3 3epeH KBapla
pasmepom B moniepeunuke 0,3- 0,5 mm (20 %), rmaykonuta 10 3 MM (60 %), IpHIarOIMIero 3eIeHbII
OTTEHOK TIOPOJIE, U 3eJIeHOBaTO-ceporo meMmenta (<20 %), BCKUTAIOMEro P BO3JACHCTBUM pa30aBiieH-
HOU comsiHO# kucnoToi. [lopoaa onpenensercs Kak NECYaHUK W3BECTKOBHUCTHIH, MTOJIMMHUKTOBBIN (KBapIl
- TTIAyKOHUTOBBIH), CPeTHE3EPHUCTHIN.

Haubonpuielt 9uCTOTON U OJHOPOJHOCTHIO 3€PEH OTJIMYAIOTCS MOPCKHE M D0JOBBIC OTIOXKCHHUSL.
Mopckue U pedyHble NEeCKH MMEIOT OKaTaHHYIo (GOpMy 3€peH, a JISJIHUKOBBIE - YriioBaTyio (opmy,
HauboJiee ONArompHATHYIO JUIsl CTPOMTENBHBIX Lenei. BpeaHoil mpuMechio MECKOB SIBISIOTCS TIIMHH-
cteie U meiieBateie Gpaximu (0,05...0,005 mm). [Ipu oneHke KauecTBa rmecka Kak CTPOUTENHLHOTO MaTe-
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pHana yYuThIBalOT €r0 MUHEPAILHBIN U TPaHyJIOMETPUIECKUN COCTaBbl, (OPMY 3€pEH, MOPUCTOCTh, KO-
¢ punment GunpTpanuu u ap. CpeaHss IIOTHOCTH MeckoB - 1800 kr/m3.

[ecku SABNSIOTCS TIaBHBIM CHIPbEM JIS1 TIOTYYEHHsI KEpaMHKH, JUHACA, CTEKOJI, OETOHOB M pacTBO-
POB, KHpIHYa; UCTIONB3YIOTCS ISl TOPOXKHBIX MOKPHITHH, B aOpa3sMBHOM MpOHU3BOACTBE. PacmpocTpane-
HBI TIOBCEMECTHO.

ATeBpUTHI (PBIXJIBIC) U aJIEBPOJUTHI (TUIOTHBIE) MTOPOABI, OTIMYAIONTHECS OT TIECYAHBIX COMEPIKaHM-
eM Oonee Menkux vacTul. OHHM CIIOKEHBI MBUICBATHIMU YacTUIIAaMU MUHepasioB pazMepom ot 0,1 mo
0,01 mm. K aneBpuTaM OTHOCATCS:

Jecchl (JIéce - CBETIIOOKpAIICHHAS TIOPUCTAs TOPOJIa, CoaepsKalas KBapil, IoJIieBble maTel, 10 30
% xanbuuta 1 70 50 % TIUHUCTBHIX MUHEPAJIOB);

cynecH (aleBpUTOBBIH MaTepUal ¢ IIECKOM);

CYTJIMHKHY (aJIEBPUTOBBIA MaTepHall ¢ TIIMHON) U HEKOTOpBIe Apyrue mopoasl. CpemHss TIIOTHOCTh
necco— 1200...1800 kr/m°. OHH OTIHYAIOTCS MPOCATOYHOCTBIO, JITKO PA3MOKAIOT B BOJIC.

Hcnonb3yroTes B IEMEHTHOM MPOMBIIIICHHOCTH KakK JI00aBKa B OCTOHBI, B IPOU3BOACTBE KUPIINYA,
YEePEeIUITHI U JIp.

Ilenutel, vy TIUHBI (Tped.leNec - TINHBI), TPYHa TOHKOOOIOMOYHBIX ITOPOA, COCTOSINX Ooiee
4yeM HamoJioBuHy u3 Menpuaiimux (menee 0,01...0,001 Mm) yenryeoOpa3HbIX YacTHUI] TIMHUCTHIX MUHE-
paJioB, cpean KOTOpeIx He MeHee 25 % umeroT pasmeps! MmeHee 0,001 mm. 1o OCHOBHBIM cBOWCTBaM Tie-
JUTHI OTIIMYAIOTCS OT OOJIOMOYHBIX TTOPOJ, UMEST MaJlble Pa3Mephl, YaCTHUIIBI IEIATOB HE 0CEAIOT Ha THO
MOJ, IEHICTBUEM CHUIIBI TSDKECTH, a 00pa3yIoT CyCICH3HH.

I'musbI - mopoakl, 00pa3yrolue ¢ BOJOU MIIACTUYHYIO MAcCy, TBEPACIOLLYIO IIPY BHICBIXaHUH, & TIPH
00xure MproOPETAIOIYI0 TBEPIOCTh KaMHA. B CyXOM COCTOSHHM TJIMHBI OBIBAalOT 3€MIIMCTHIE, PHIXJIBIE
WINM OYEeHb IUIOTHBIC. TBEPAOCTh MX paBHA [, OHM JIETKO IapamaroTcsi HOITeM, €CII MOTEPeTh MOBEPX-
HOCTh TUIOTHOM TJIMHBI, HA HEH ocTaeTcs OlecTsas moaocka. [THBL IUIHYT K S36IKY U, B OTJIIMYHE OT
aJIeBPOIINTOB, HE CKPHUIIAT Ha 3y0ax. Hackimasce, 3Ta mopoaa pasdyxaer U mpeBpamiaeTcs B INIACTUIHYIO
Maccy, KOTopasl pHu JajbHeIeM J00aBIeHUN BOJBI IPHOOPETAET CIIOCOOHOCTH TeUb. 3a CYET THUTPO-
CKOITMYHOCTH OHa crocoOHa moriomark 10 70 % (1o 00beMy) BOABI, a IOCIIE MTOJHOTO HACHIIICHUS BO-
JIOW CTAaHOBUTCS BOJOYIOPHOH M HE MPOMYCKAET BOMY. YMCThIC TIIMHBI Ha3bIBAIOTCS )KUPHBIMU; C TIPHU-
MECBIO TIECKA - TOIIFMH.

B 3aBucHMOCTH OT cojiep)KaHMsl B IOPOAC IMEcKa Pa3iNyaloT MECYaHHUCThIE TIUHBI WK TJINHUCTHIC
MIECKH; TJIMHBI C IPUMECHI0 KapOOoHaTa Kalblns Ha3bIBAIOTCS H3BECTKOBBIMH.

I'muabr 00pa3yroTes Mpu BEIBETPUBAHWH MOJIEBOIIIATOBBIX M HEKOTOPHIX JIPYTHX CHIIMKATHBIX TI0-
POl ¥ COCTOSIT NMPEUMYIIECTBEHHO U3 TIUHICTHIX MHHEPAIOB THIA KAOIWHUTA, MOHTMOPWJLIOHUTA H
THIPOCIIIOJ C IPUMECHIO KBapIa, CIFObI, BTOPHYHOTO KAIBIUTA, ONasa u JIp.

BonbIIMHCTBO TIIMH SBISFOTCS MTOTMMHUHEPATbHBIMU, OJJHAKO CPEIM HUX WMEIOTCS Hambolee IeH-
HbIE MOHOMUHEPATbHBIEC: KAOJTHHUTOBBIE 1 MOHTMOPHIUIOHUTOBBIE PA3HOBHTHOCTH.

I'maBHBIM (hakTOPOM MPH MPUMEHEHUH TJIMH B CTPOUTENLCTBE M MPOU3BOJICTBE CTPOUTEIBHBIX Ma-
TEPUAJIOB SIBJISIETCS. X MHHEPAJbHBIN cocTaB. [loMMUHEpaIbHBIEC TIHHBI SBISIFOTCS CHIPHEM ISl IPOH3-
BOJICTBa KHPITUYHO-YEPEITUYHBIX U3AETUi, Tpy00il KepaMuKH, TIIMHO3EMa, OTHEYTIOPOB U T. 1.

KaonuHel - Genble TIHHBI, CII0KEHB B OCHOBHOM KaOJIMHUTOM W CPABHHUTEJILHO CBOOOHBI OT MpHU-
Mecel OKera0B xkene3a. OHU MPECTABISAIOT OO0 Oelbie TOHKO3epHUCTHIE, JKUPHBIE Ha OIIYIh MaJIO-
TUTACTUYHBIE TIOPOBI, SBIISIONIUECS MMPOYKTAMU PA3IIOKEHUS (THAPOITN3a) ATFOMOCHINKATOB JTUCCOITH-
MPOBAHHOW BOJIOM, cozep Kalleil cBoOOJHbIE HOHBI BoiopoJia U pacTBopeHHYI0 CO,. OHu obpasyrorcs
HpPY BBIBETPUBAHHH TIOJIEBOIITIATOBBIX IOPO/. B KOope BEIBETpHBaHUS KAOJIHWHBI COIEPKAT IPUMECH 3€-
peH KBapIia, 4enryeK CIFO/Ibl U APYTUX, YCTOMYMBBIX K BEIBETPUBAHUIO MIHHEPAIIOB, BXOJISIINX B COCTaB
MCXOAHOH mopozpl. Hanbomnee yncThie KaOTMHBI BOSHUKAIOT MPH Pa3MbIBE KOPHI BEIBETPUBAHMUS U Tie-
PEOTIIOKEHHS €€ MPOTYKTOB.

Kaonmunbl HCOIB3YIOTCS B IPOU3BOCTBE (haphopo-PassHCOBBIX U3/ICIHMI, [IEMEHTA, IIAMOTA.

KaonuHuTOBBIE TIINHBI SBISIOTCSI KOHTHHEHTAIBHBIMU OTJIOKEHUSMH U 00Pa3yIOTCs B YCIIOBHAX
KHUCJION Cpelibl.

MOHTMOPHIUIOHUTOBBIE TJIMHBI TIOSBIISIFOTCS TIPH PA3JI0KEHUH BYJIKAHIMUYECKHX TETUIOB B MIETOYHOM
cpene. Cpenu HUX BBIACISIOTCS CHIIBHO Ha0yXarolue B BOAE HATPOBBIE TJIMHBI € MpeodiaiaHueM KaTH-
ona Na Hax katnonamu Ca, Mg u Hepa3Oyxatomine KajblueBble — ¢ npeobnananreM Ca HaJ KAaTHOHAMH
Na u Mg. K niepBbIM oTHOCSITCS OEHTOHHUTHI U (PIIOPHIMHEL, TOPOBI O€loii, cepoBaTo-0eIIoii, po3oBaToi
U JIPYTO# OKPACKH, XapaKTepPHOI 0COOEHHOCTHIO KOTOPKIX SIBIISIETCS CHIIbHOE HA0yXaHKe NIPH YBIIaXKHe-
HHUHM C yBeJIMUeHHEeM 00beMa MPUMEPHO B 16 pa3 u 6ojiee U BHICOKas aJCOPOLIMOHHAS CTIOCOOHOCTb.
BoJIBIIMHCTBO 3TUX TIHMH 00JIaIaeT PE3KO BhIPAKEHHOH IIaCTHYHOCTHI0. C YBEIMYCHHEM B TIIMHAX Me-
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XaHWYIECKUX MPUMECEH TNIACTUYHOCTh MX OBICTPO CHIDKaeTcs. MOHTMOPHILTIOHUTOBBIC TIIMHBI IPUMeE-
HSIOTCS B KA4eCTBE aJICOPOCHTOB, TaK KaK 00JIaIal0T BHICOKOH MOTJIOTHTENLHON CIIOCOOHOCTHIO.

B onmcanuy riiuH yKa3pIBaIOT CICAYIONINE MPU3HAKU: I[BET, CTETICHD BIAXKHOCTH U KUCIOTHOCTH,
MPUMECH, YaCTO 00YyCIIaBIMBAOIINE OKPACKY MOPOJBI (YIIIMCTHIC TJIMHBI TEMHBIE, TIOYTH YEPHBIC; OUTY-
MUHO3HBIC - TEMHO- KOPHYHEBBIC WJIH TIOYTH YEPHBIC, UMEIOIINE 3arax OUTyMa BO BIaXKHOM COCTOSIHUH,
OCTaBIISIONIIE KUPHOE MATHO Ha Oymare); TeKCTypy (JIMCTOBasI, TUIOHYATas U [p.); HATMIHE PACTUTEINb-
HBIX OCTATKOB OKaMEHEJIOCTEH U JIp.

APTHITUTHI — 3TO TUIOTHBIE, TBEPAbIE (TBEPIOCTH 10 3) OPOABI, 00pa3yrorecs B pe3yIbTare
JMareHe3a TIH, KOTOPhIE P 3TOM YTPAYUBAIOT TUIACTHYHOCTH U BOOIOTIIONIAEMOCTb.

B kope BeIBeTpUBaHUS TIOPO/I, COACPIKAIINX AITFOMOCHIIMKATHI — TPAHUTOUIIOB U JIP., HEPEIKO
BCTPEUAIOTCS CIeNU(UICCKHIE TOPOJIbI — OOKCUTHI. DTO TUIOTHBIE MIOPOJIbI, OKPAIlIEHHBIE B KPaCHEIE, Pe-
JKE B CepbIe TOHA, COCTOSIIINE MIABHBIM 00pa30M U3 OKCUJIOB AJTFOMHHUS, YaCTO C TPUMECHIO OKCUJIOB
JKenes3a, UMEIOIIHe 00JIOMOYHYIO UM COJIMTOBYIO CTPYKTYPY. | TaBHBIMU MHHEpaJlaMd OOKCUTOB SIBJIS-
FOTCSL AMACTIOP U TUAPAPTHIUINT, CHIPhE JUIS MTPOU3BOICTBA ATFOMHUHUS.

1.9.5.3.J1adopaTopHas padora. «OnucaHue H onpeesieHue OPraHOTeHHBIX M X€eMOT€HHbIX TOPHBIX
mopoa».
Ha ornaBienue

[Topozp! 3TuX Tpynn 00pa3yroTcs Kak B BOIHOHN cpelie, TaK U Ha IOBEPXHOCTH CYIIH B PE3YJIbTaTe
JKU3HEAESTeTbHOCTH )KUBOTHBIX M PACTUTEIbHBIX OPraHU3MOB WM XMMHUYECKUX MTPOLIECCOB, @ YaCTO TeX
U IpYTUX MPOIECCOB BMECTE. B CBSA3M € 3TUM OpraHoreHHbIe M XEMOI'eHHBIE IOPO/IbI pACCMAaTPUBAIOTCS
BMECTE U KJIaCCU(UIHUPYIOTCS [0 XMMUYECKOMY COCTaBY, B COOTBETCTBUH C KOTOPBIM BBIACISIOT KapOo-
HaTHbIE, KPEMHHCTHIE, CEPHOKHCIIbIE, TaJoreHHble, (hochaTHbIC U YTITIEPOIUCTHIE.

Kapbornamuule nopoosi

W3BecTHAKH — 00pa30BaHMs, COCTOSIUE U3 KAIBLNTA, YACTO C IPUMECHIO TTIMHEI U necka. [1o co-
JIep>KaHUIO TIIMHHUCTHIX IPUMecel pa3nuyaroT MIMHUCTBIE N3BeCTHIKH (THuHBI < 20 %), H3BECTKOBUCTHIE
meprenu (> 20 %), meprenu (30-50 %) u n3BeCTKOBUCTHIE MTUHBI (TTUHEI >50 %). [Ipn yBennueHun Ko-
JIMYECTBA IIECKA B U3BECTHIKAX UX HA3bIBAIOT MECUAHUCTHIMHU U3BECTHIKAMH MM U3BECTKOBUCTHIMHU
MeCYaHUKaAMHU.

[Tpu onpeieneHny U3BECTHIKOB UCTIONB3YIOTCS PEAKIUK ¢ pa30aBIeHHON COISMHOM KucinoTol (10
%), Ipy BO3JI€HCTBUHU KOTOPOIl OHM OYpHO BCKUMAIOT, HO IIPH 3TOM Ha IIOBEPXHOCTH 00pasia He oOpa-
3yeTcs, B OTJIMUUE OT MEpresiel, TPsI3HOE MATHO.

o cTpykType cpeau U3BECTHAKOB PAa3INYalOT KPYITHO - CPEeIHE- U MEIIKO3EPHHUCThIE, PABHOMEPHO -
Y HEPaBHOMEPHO-3€PHUCTHIC, 3eMJIMCThIE, COTMTOBBIE, KPUCTAIIMYECKH-3€PHUCTHIE, AETPUTYCOBBIE
(J1aT. meTpuTyC - HepeTepThlii), ahaHUTOBBIE (Iped. adaH3C — HEACHBIN), IIOTHBIE U Ap. OHU TaKxKe
BEChMa Pa3IN4HbI [0 TEKCType, OKPAcKe U JIPYTUM IPHU3HAKaM.

Ilo MpoHCXO0XIEHUIO M3BECTHIKU PAa3AEIAIOTCS HAa OpraHOT€HHBbIE M XeMoreHHble. OpraHOreHHbIE
M3BECTHSAKM OBIBAalOT KAaK IUIOTHBIMH, TaK U MOPUCTHIMH U Ja)K€ KaBepHO3HBIMU. OpraHoreHHOE MIPOUC-
XOX/IEHHE M3BECTHSKOB YacTO JIETKO ONpPENeIIeTCs: BO MHOTHX CIy4asX OHHM COCTOST U3 XOPOIIO pas-
JUYMMBIX PAaKOBHH MOJITIOCKOB, YJICHHKOB MOPCKHX JIUJIHMM, PAaKOBHH, CKEJIETHBIX YacTel - 300T€HHBIC
M3BECTHSKU WM U3 CKEJIETHBIX 00pa3oBaHMUil BOAOPOCIEH - pUTOreHHbIE U3BECTHIKU.

B 3aBucumocTu oT TOrO, CKENneTHbIe 00pa30BaHMA, KAKUX OPIaHU3MOB CIaraioT MOPOAY, Pa3inudaioT
W3BECTHSIKH KOPAJUIOBBIC, (Py3yJTHMHOBBIC, HYMMYJIUTOBBIE.

M3BecTHAKH, KOTOpPBIE COCTOAT M3 TOYTH MOJIHOCTHIO COXPAHMBIIUXCS CTBOPOK PAKOBWH IJIACTHH-
4aTo-KaOEPHBIX MOJUTIOCKOB, Ha3bIBAIOT paKylleuHHUKamMH. UMCTbIE WM3BECTHSAKM Oeible, HO NpUMecH
OKpAIINBAIOT X B CAMBIE pa3HbIE [[BETA.

broxnMudeckne N3BECTHSIKN COCTOAT M3 MEIbUANIINX 3ePEH KaJbIUTa, BHICIEHHBIX OaKTepusIMH,
Y B HUX HE HAaOJI0JIaeTCsl KAaKMX-JIMOO MPU3HAKOB OPTaHOT'CHHOW CTPYKTYPBI. DTH W3BECTHAKH 00pa3yloT
MEPEXO0/Ibl K U3BECTHAKAM XUMHUYECKOTO MTPOUCXOXKICHHUSL.

MHorue M3BECTHSIKHA MMEOT CMEIIAHHBIM OpraHOINE€HHO-XEMOTEHHBIM I'€HE3UC, HAIPUMED, MUCUUN
mei (60-70 % ocTaTKM IJIAHKTOHHBIX OPraHU3MOB, a OCTaJbHAs Macca - MOPOLIKOOOPA3HbBIN KalbIUi
XUMUYECKOT0 MPOUCXOKICHHSA).

XeMOoreHHbIE N3BECTHSAKH BCTpedaroTcs 4acTo. Cpey HUX pa3indaroT: MEKPO3EPHUCTHIE N3BECTH -
KH, COCTOSIIE U3 MENbYAWIINX 3ePEH KAIbIIUTA; OOJUTOBBIC N3BECTHIKH, 00pa30BaHHbBIE IAPOBUIHbI-

161



162

MU U3BECTKOBBIMHU 3€pHaMH, 10 (hopMe M pa3MepaM HATIOMHHAIONIME MPOCSHOE 3epHO («HKPSHOW Ka-
MEHbB»); W3BECTKOBBIE TY(BI - MOPHUCTBIE MOPOMABI, (POPMHPOBAHHE KOTOPHIX CBS3aHO C OTJIOKCHHEM
KaJILIIUTa BOJJaMH UCTOYHHKOB, OOTAaTHIMHU JBYYTICKUCION N3BECTHIO. DTH MOPOBI YacTO CONEPIKAT OT-
MEYAaTKH PACTHTENBHBIX U )KHBOTHBIX OPraHU3MOB. XEMOTEHHBIC U3BECTHIKN YaCcTO 00pa3yrOT HATCYHBIC
(hopMBI, IpUMEpaMH KOTOPBIX CIYXKAaT CTATAKTUTHI M CTaJarMUTHI B M3BECTKOBBIX IETepax.

Meprenu - MAPOKO pacmpoCcTpaHEHHBIE KapOOHATHBIE ITOPO/IBI, UMEIOIIHNE OOBIIOe PAKTUIECKOEe
3HAYCHHE KaK CBIPHE JJIs IEMEHTHOU MPOMBINUICHHOCTU. MIMEIOT BBICOKYIO TIOTHOCTh, PAKOBUCTHIN HITH
HEPOBHBINA CKOJ, OeNble WM CBETIOOKpAIICHHBIE, OYPHO pearupyloT ¢ pa30aBIeHHOM COISHON KHCIO-
TOH, IPUYEM Ha TTOBEPXHOCTH MOPOJIBI OCTAETCS TPS3HOE IMSATHO.

Cpenu W3BECTHAKOB M MEpreyiel MHOT/IA BCTPEUYAIOTCSl KPEMHHCTBIE PAa3HOBUAHOCTH. Y. HUX OOIb-
11asi TBEPAOCTb ¥ HE OYeHb HHTECHCUBHASI PEaKLs ¢ pa30aBICHHON CONSTHON KUCIOTOM.

JlonoMuTel - TOPOJBI, coaepkamiie He MeHee 95 % wmuHepana monmomuTa. UUCTHIE JOJOMHUTHI
BCTPEYAIOTCS] OY€Hb PENIKO, B OCHOBHOM HAONIOJAIOTCS pa3IMyHbIE MEPEXOAbl OT U3BECTHSAKOB K JI0II0-
MuTaM. M3BeCTKOBUCTHIE TOJIOMUTHI coaepikaT oonee 50 % momomuTa, a TOJIOMUTOBBIC U3BECTHAKH ME-
Hee 50 %. MakpoCKOMMYECKUM CITIOCOOOM OTIHYUTH TOJIOMHUTHI OT M3BECTHAKOB OOBIYHO Henb3s. wma-
THOCTUYECKHUM MPHU3HAKOM SIBJISIETCS PEAKIUs C pa30aBIeHHON COMISTHONW KUCIOTOM; JOJTOMUTHI BCKHUIIAIOT
TOJIBKO OyAydYd pacTepTHIMHU B MOPOIIOK. [ 1OIOMUTOB XapakTepeH (HO HE 00s3aTeNieH) IepIIaBblid,
KaK ObI TOHKOIIECYaHUCTHIN H3JIOM.

Kpemnucmole nopoosi

Iloponpl, cocTodie NPEeUMYIIECTBEHHO U3 KPEeMHE3eMa, MOT'YyT UMETh KaK OpraHW4YecKoe, TaK U
XUMHYECKOE MTPOUCXOKICHHE.

JnaToMUTHI - CKOTUIEHUS! MUKPOCKOITMYECKHAX CKEJIETOB JMATOMOBBIX BOAOPOCIEH, COCTOSIIUX M3
omana. lnaToOMUTHI - OeNble UM CBETIO-KENThIE TOPOAbI, MATKHE, JIETKUE, PHIXJIbIC, YaCTO MMOXO0XKHE Ha
MHUCYUN MEJN, HO B OTJIMYKE OT MOCJIEAHErO HE PEArupyIoT C COJAHON KUCIOTON. J[MaTOMUT JIETKO pacTu-
paeTcs, pykaMy B TOHYAUIIYIO TIYpPY, )KaJHO BOUTHIBAET BIATY U MPUIIATAET K SI3BIKY.

Tperensl - BHENTHE HE OTIMYMMEBI OT AUATOMHUTOB, HO UMEIOT KOJJIOWJATbHO-XUMHUYECKOE ITPOHC-
xoxaeHne. OHU COCTOST U3 MEJIbYaWIINX 3epHBILEK ONaia, BUIUMBIX JHIIb 0] MUKpOcKonoM. [lna-
TOMUTBI M TPETIENbl IPUMEHSIOTCSI B CTPOUTEIBCTBE, XUMMUYECKOH (TIOTJIOTUTENN) U Ap. OTpacisxX Mpo-
MBIIICHHOCTH.

Onoku - MOpHUCThIE NMOPOABI OT Ceporo o 4epHoro IBeTa. COCTOAT U3 omana U MpUMECH KPeMHHU-
CTBIX OCTaTKOB MEJbYaWIINX OPraHM3MOB (paAMONSpHuil, maHupen auatomei u ap.). OHU TBepable U
JIETKHE, TIPU yJape PacKalbIBAIOTCS HA MEIKHE OCTPOYTOIFHBIE OOJIOMKH C PAKOBUCTHIM H3JIIOMOM.

SIMEI - TUIOTHBIE W TBEpIBIE MOPOABI, CIOKEHHBIE CKPBITOKPUCTAJUTMYECKUM KBApIEM WIIH XaJIle-
noHoM. YacTo conmepxar octarku pamuoisipuii. O0pa3yroTcs B pe3ysibTaTe HaKOIUICHHS KPEMHHCTOTO
BEIIeCTBA BYJIKAHMYECKOTO MTPOUCXOXKICHUS (M3 THIPOTEPM Ha JTHE BOJJOEMOB).

KpemHuCcThIE KOHKPEUN HEPEAKO MPUCYTCTBYIOT B CAMBIX PAa3IMYHBIX OCaJI0YHBIX Toponax. [Ipen-
CTaBISIIOT COOOH KeJIBaKK C IUIOTHBIM KPEMHHUCTBIM SIIPOM U KOHIIEHTPUYECKU-30HATIBHON TEKCTYypOn
oOpacTaHusi, €ClTi OHU UMEIOT BHYTPH MYyCTOTHI, TO HA3BIBAIOTCS KEOJaMH.

Cepnoxucasie u 2anoeentvle  nOpoobl

CepHOKHCITBIE ¥ TAIOTEHHBIE MTOPOJIbl PA3THYAOTCS [0 XUMUYECKOMY COCTaBY, HO OJIM3KH IO YCIIO-
BUsSM popmupoBanus. Cpeay 3THX MOPOJI paclpOCTPaHEHBI MOHOMHHEPAJIbHBIE Pa3HOCTU: KaMEHHas
COIlb, TUTIC M aHTHJPUT, KOTOpPbIe 00pa3yrOTCs B COJICHOCHBIX BOJIHBIX OacceiiHax.

KamenHnas conp (TayuT) - 3¢pHACTO-KPUCTAJUITMYECKAsT MAcca OT CBETIION JI0 YepHOH okpacku. J{na-
THOCTHYECKHE TTPU3HAKH: COJICHBIN BKYC, JieTKas pacTBOPUMOCTH B Bojie. KameHHast conb BcTpedaeTcs
KaK B CIUTOIITHBIX MACCHBAX, TaK ¥ B BHJIE IIpUMecel B 00JIOMOYHBIX MMOpo/ax W rimHax. [Ipu BeiBeTpH-
BaHWU HA MMOBEPXHOCTH TAKUX IOPOJ BOZHUKAIOT Oelbie HaeTh ("BBITOTHL") COIH.

T'unc ob6pasyeTcst B Buje 3epHUCTO-KPUCTATUINYECKUX Macc. YUCTHIN THIIC - CHEXHO-OEIBIN, JKel-
THIN WJIM PO30BBIA. B 3aBHUCHMOCTH OT mpuMeced OKpacka MOXKeT OBITh pa3sHooOpa3Hoi. Jlerko pactmo-
3HAETCs MO HEOOJBIION TBEPJOCTH, M MAJIOW IJIOTHOCTH, HEe npeBbimaromiel, 2400 xr/m3. YacTo rumc
BCTPEYAETCS B PA3IMYHBIX OCAIOYHBIX TIOPOJaX B BUIE MENKHUX 3€PEH WIH APY3.

AHTUIPUT - cepasi WM roy00oBaTO-cepas INIOTHASI IOPoAa ¢ TIOTHOCTHIO 10 3100 kr/mM3 U TBEepI0-
CTBIO JI0 3,5, 4TO PE3KO OTIMYAET €ro OT TWIca. AHTHAPUT BCTpeUyaeTcs Ha Ti1yOonHax Oonee 70 M, a Ha
MMOBEPXHOCTH OH BCJIEJCTBUE TUAPATAIIMH MIEPEXOIUT B THIIC, YBEITUYMBAsChH ITPH 3TOM B 00beMe, U TIPH-
obperaeT rohpuPOBaHHYIO TEKCTYPY.

Kenesucmole nopoosi
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OouTOBEIE XKelle3HbIe PYABI - CKOIICHHUS OOJINTOB JIMMOHHUTA pa3MepoM B nonepednuke ot 0,2 1o
15 MM. OTH pynabl 4acTo 00OTaIIeHBI TICHIOMETAHOM - MapraHIeBoi pymoi. OOpa3yroTcsi OHU TIPH BBI-
naJieHNH THAPOKCHIOB JKeJie3a B 0CAJ0K U3 MOPCKOW MITH MPECHON BOJBI.

Cugepur - BCTpeuaeTcsl B BUJe MUHEPAIBHBIX BKIIOUCHUH B 0CaJOYHBIX MOPOAAX HIIH, pexke, oopa-
3yeT HeOOJBIIINE TUTACTHI U JINH3EL. VICIoNmb3yeTcs B KauecTBe PYIbI PEIKO.

[Iuput 1 MapKa3HuT TaK)Ke CararoT WHOTAA TUIACTHI U JIMH3BI, HO OOJBIIOTO MPOMBIIUICHHOTO 3HA-
YeHUS HEe UMEIOT.

Dochammwvie nopoovl

®docdoputsl - mopoapl, borateie dochaTaMu KaIbIHA. B 3aBUCHMOCTH OT COCTaBa M KOJHYIECTBA
npuMecel BHEIIHUI BUII U3MEHSETCSl B IUPOKUX Npeaenax. Oaau GocopuTel UMEIOT OOJIUK MecuaHu-
KOB, JpyrHe - aaHUTOBYIO CTPYKTYpPY M TIaAKUi, poBHBIH m3iaoM. OKpacka B OCHOBHOM TEMHas, HO
BCTPEUAIOTCS] U CBETJIBIE PA3HOBUIHOCTH, TBEPIOCTh 110 5. s ¢ochopuToB xapakTepeH deCHOUHBIN
3amax, KOTOpBIA OHW M3/AAIOT NpHU yAape uin TpeHur. OOBIYHO BCTPEYAIOTCS B BHIE KOHKPEUWH pas-
JTUYHON (OPMBI, pexe ciararoT mactel. MHorga HabmoaaloTesl ciou 00JIOMOYHOrO Matepuaia ¢ Goc-
(datHbM rieMeHTOM. DocPOpHUTHI cofepKaT OOJIBIIOE KOTMIECTBO OKCHIa docdaTa, SIBISIIOTCS TIEHHOM
PYIOH M UCTIONB3YIOTCA KaK B XUMHUYECKOW MPOMBIIIIEHHOCTH, TaK U B CEILCKOM XO3SHCTBE IS IIPO-
M3BOJICTBA yIOOPEHUIA.

Yeneso0opoonvie coedunenus u yenepooucmole nopoosl

K xmaccy yriieBomOpoIHBIX COEAMHEHWH OTHOCHUTCA OOIBIINOE KOIHMYECTBO CPaBHHUTEIHHO ciabo
W3yYCHHBIX COSAMHEHHM, IPEACTABISIONINX U3 ce0s MPEeHMYIEeCTBEHHO OUTYMBI, BOCKa M COJTU OpPraHH-
YEeCKHUX KHCIIOT.

[Ipumepom Outyma siBisieTcst mapadvH, KOTOPHIA BBIIANaeT B OCAJOK IMPH IBIHKCHUH HEPTH IO
TpeUIMHaM; Pa3HOBUAHOCTH MapadrHa HOCUT Ha3BaHUE 030KEPHUT (TOPHBII BOCK).

[Tpumepom cmonsl sBisietcs ssHTaph (C4OHgsOy4). Cosi OpraHMyeckuX KUCIOT B MPHPOAE MHOTO-
YHUCIIEHHBI, HO OMFCAaHO KaK MUHEpaIbl BCEr0 HECKOJHKO, HATPUMEpP, CONM IABEICBON KHCIOTHI BE.-
nemmut (CaC,042H,0) u Beperumnt (CaC,04H20), kxprcTammuk KOTOPEIX 00pa3yroTcs B KJIeTKax pac-
TeHUH, yrisix u cnannax, wim okcaaut (FeC,042H,0), o0pasyromiuiicst B OypbIX YIJIsX.

BonbIIMHCTBO YrIIeBOJOPOAHBIX COSAMHEHUH MMEET SK30TeHHOE (0OBIYHO OMOTEHHOE) MPOUCXOXK-
nenune. HekoTopsle, Kak sHTaph U napadvH, MPUMEHSFOTCS KaK OTIeNbHBIE MUHEPAIbI, OOJBIIIMHCTBO K
SBJISICTCS. KOMIIOHEHTAaMH HEe(QTH U yriied. B Ipymmy yriepoaucThIX BXOISIT Kak OpraHOreHHbIE, TaK U
XEMOTEHHBIEC TOPOBI.

W3 HUX mMpOKO pacrpocTpaHeHBI TOPQBI, UCKOMIAEMbIE YIIIM, TOPIOYHE CIAHIbI, ONTYMHUHO3HBIE
MOPOJIBI U HEPTH.

Topd — mopoxa, cocrosimiasi U3 He TOTHOCTHIO PA3JIOKHUBIIUXCS PACTHTEILHBIX OCTATKOB U TYMH-
(UIIMPOBAaHHOTO BEIIECTBA, 00OTAIEHHOTO OPTaHUYECKIMH KHCIOTaMH.

Hckonaemple yriaum 0o0pa3oBaluCh M3 OCTATKOB PACTUTEIHHOCTH, HAKOMHUBIIEHCS B MEITKOBOJHBIX
BoJloeMax u OoyoTax B Ipollecce yriaedukaium, B pe3ybTaTe KOTOPOrO OPraHMYecKOe BEIIECTBO TEPsi-
JIO KUCJIOPOJ ¥ BOAOPOA M 000TaIanoch yriiepoJoM 1o cieayroinei cxeme: aperecuna (50 % C), Oy-
poiit yrois (=70 % C), kamenHsli yroius (82 % C), aarpaur (95 % C).

Bypeiii yrons - mioTHast TeMHO-Oypast WM YepHasi OpoJia C MaTOBBIM HIITU PEXKE CTEKIISTHHBIM OJiec-
KOM, PAaKOBUCTBIM U3JIOMOM U OypOil 4epTO.

KaMeHHBII yToib - YepHBIN, C JKUPHBIM OJIECKOM M YE€PHON MaTOBOU WM OJECTSIIEH YepToid, Xpy-
TIOK, ITAYKAEeT PYKH, U3JIOM PAKOBHUCTHIH. O0NIa1aeT XOPOIIO BRIPAXKEHHON CIIOMCTOCTHIO.

AHTpALMT - OTIMYAETCS OT KAMEHHOTO YISl OOJbIIeH TBEPJOCTBIO, SPKUM MONTYMETATHYECKIM
0J1ecCKOM, HEPOBHBIM HM3JIOMOM H T€M, YTO OH HE TTaYKaeT PYK.

I'oproune cnaHIbl - CIAaHIEBaThle TEMHO-CEphIe, Oypble MM KOPUYHEBBIE MOPOJIBI, TOPSIINE KOTI-
TAIIAM TUIAMEHEM C BBIJICIICHHEM T'yCTOIO JIbiMa M 3amaxa outyma. O0pa3yloTcsi OHH MPU HaKOIUICHUH
OWTYMOB OJTHOBPEMEHHO C OTJIOKEHHEM TOHKHX HJIOB.

Butymsr npencTaBisioT codoit HeTH U JeTyune roprodne BemecTBa. bUTyMUHO3HBIE TOPOBI IPO-
MUTaHBI WK COJIEPIKAT PaCCEesSTHHbIE BKIIOUSHHS HEPTH. DTO TEMHBIEC MOPO/IbI, U3/IAI0NINE 3arax OuTyMa
npu ynape. BUuTymbl B mopojie  00HapyKUBAFOTCS M0 PEaKIMy ¢ XJIopodhopMOM; Ha Oymare moclie ucra-
PEHHS KAy XJI0podopMa ¢ HOPOIIKOM MOPOIBI, COAEPIKAIIEH OMTYMBI, OCTAETCSl MACIISIHOE MISTHO.

HedTu npencraBnstoT co00i )KUIKOCTH OT CBETIIO-KENTOTo (JIeTKHe pa3sHOBUAHOCTH) 10 KOpUUYHE-
BaTO-YEPHOTO (TsDKETble PAa3HOBHIIHOCTH) IIBETA CO CIEMU(PHUECKHM 3alaxoM OUTyMa M MAacIisHBIM
OJieckoM, Karuis HeTH Ha BOJe 00pasyer, paayKHYIO IJICHKY.
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IIpu onpeneneHny B OMUCAHWN OCAJOYHBIX TOPHBIX MOPOJT XapaKTEPU3YIOT TEKCTYPY U CTPYKTYPY
MOPOJIBI, XapaKTep CIOUCTOCTH (B clydae €€ OTCYTCTBHUS 3TO JOJDKHO OBITh CHENUAILHO OrOBOPEHO).
VYka3bIBaeTCsl OKpacka, TBEPIOCTh (711 MOHOJUTHBIX MOHOMHHEPAIBHBIX TOPOJ), U3JIOM, ILUIOTHOCT,
COCTaB MIOPO/IbI, a TAKXKE BCE BUJIBI BKIIOUCHUM.

Yacte 2. MecToposKaeHHs N10JIe3HbIX HCKONIAEMBbIX U UX pa3BeiKa

2.1. O6mme cBeIeHUsI 0 MECTOPOKIEHHSIX MOJe3HbIX HCKOMAeMbIX

2.1.1.0cHOBHbIE IOHATHUS U ONpe/IeIeHUs
Ha ornaBnenue

Ilosre3HpIM HCKOTTaeMBIM HA3BIBAIOT MPUPOAHOE MUHEPAIbHOE 00pa30BaHUE; KOTOPOE NCTIOIB3yeTCs
B HApOJHOM XO3SHCTBE B €CTCCTBEHHOM BMJIC HIIM IIOCIIE IIPEABAPUTEIbHON 00paboTKu (mmepepaboTKm)
nyTeM IpoOJIeHHUs, COPTUPOBKH, OOOTAICHHUS JAJIsl M3BJICUCHUS [IEHHBIX METaJUIOB WM MUHEpasioB. [1o
(U3NUECKOMY COCTOSIHUIO TIOJIE3HBIE MCKOMAeMble OBIBAIOT ra3000pa3HBIMH, )KUAKUMH U TBepAbIMH. K
ra3000pa3HBIM OTHOCSITCSI TOPIOYHE Ta3bl YIIIEBOJOPOJHOTO COCTaBAa M HETOPIOYHE WHEPTHBIC Tasbl, K
KUAKUM - He(DTh, PaccoIlbl, BOABI, K TBEPABIM - OOJBIITMHCTBO TOJIE3HBIX MCKOMMAEMBIX, KOTOPHIE TIpUMe-
HSIOTCS KaK XMMHMYECKHE 3JIEMEHTHI WM WX COeMHEHUs, a TaKKe KPUCTAJUIbl, MUHEPAJIbl, TOPHBIE MO-
POIIBL.

[lo mMpOMBINIIIEHHOMY HCITOF30BAHUIO TOJIE3HBIE MCKOIAEMBIE Pa3eNaoTCI Ha METAJUTHYECKHE,
HEMETAITMYECKHe, TOPIOYNE, WIIN KayCTOOHOIUTHI, THAPO - K Ta30MUHEPAJIbHEIC.

Mertannnueckue Moje3Hble UCKOMaeMble CIyKaT A M3BJICUEHUS M3 HUX METaJJIOB U 3JEMEHTOB:
YepHBIX (Kene30, TUTaH, XpOM, MapraHen); JISTUPYIOIINX (HUKETh, KOOANbT, BONb(paM, MOITHOICH);
[BETHBIX (IIOMUHHNA, ME/Ib, CBUHEII, IIMHK, CypbMa, PTYTh); OJaropoJHbIX (30JI0TO, cepedpo, IUIaTHHA,
NaJUTa uii); panOaKTUBHBIX (YpaH, paauid, TOpUH); PEIKUX U paccessHHBIX (BUCMYT, IMPKOHUI, HUOOHH,
TaHTall, TAJUTHIA, TepMaHUi, KaIMUH, HHAUN); PEIKO3EMENbHBIX (JIaHTaH, IIepuii, HTTPHA, IPOMETHH, ca-
MapHid, JTIOTEIHH ).

K nHemeraminyeckuM Mojae3HbIM HUCKOMAEMBIM MIPUHAJIEKAT CTPOUTEIbHBIE TOPHBIE MTOPOJIBI (ecTe-
CTBEHHBIE CTPOUTETHHBIE KAMHHU, TIECKH, TJIMHBI, CHIPHE JIJIsi KAMEHHOTO JIUThSI, CTEKOJI U KEPAMUKH), HH-
JIycTpuaiibHOe (anmas, rpaduT, acoecT, CIIOIbI, AparoleHHbIe W MOJIEIOYHbIe KaMHH, MThe30KPUCTAILIIEI,
ONITUYECKUE MUHEPAITBI), & TAKIKE XUMHUIECKOE U arpOHOMHUECKOE ChIpbe (cepa, pimroopur, 6apuT, rajmr,
KaJMIHBIE COJIU, anlaThT, GocopuTs).

l'oproune uckomaeMbie BKIOYAIOT TOp(d, OyphIi yroib, KaMEHHBIH yrollb, aHTPAIUT, TOPOYHE
CJIaHIIbI, 030KEPHUT, He()Th, TOproumii Ta3. OHU CIyKaT SHEPTeTUYECKUM M METaJLTYPrHYeCKUM

(KOKC) TOITUBOM, a TaK)K€ CHIPHEM ST XUMHUYECKOM MPOMBIIIIIEHHOCTH.

K razomuHEpabEHOMY CBHIPHIO OTHOCSTCS HETOPIOUNE HHEPTHBIE Ta3bl: T, HEOH, aprOH, KPUIITOH
u Jip.

I'mapomuHepanbHbIE TOJIe3HbIE HCKOMTAeMbIe Pa3AeaioT Ha MOJI3EMHbIE BOJIbI: IUTHEBBIE, TEXHUYE-
CKHUe, 0aTbHEOJNOTHUECKIe, I MHUHEpalbHbIC, 1 HEPTAHbIC, COJEpXKAIUe [[EHHbIE 3JIEMEHTH (OpoM,
o, Oop, paauii 1 Ap.) B KOJIWYECTBE, ITO3BOJIIONIEM U3BIEKATh X, & TAK)KE Paccoibl (03epHBIE pacco-
JIbl, MUHEPAJIbHBIC TPSI3H, WIbI). BaXXHBIM THAPOMUHEPATLHBIM CHIPHEM SIBIISIFOTCS TAK)KE BOJBI MOpEl n
OKE€aHOB, UCTIOIb3yeMbIe JUIA MOTyUYeHHs MPECHON BOJIbI U M3BJICUEHUSI MHOTHX [IEHHBIX JIEMEHTOB.

Pynoii Ha3pIBaeTCs MUHEpAIBHOE CHIPHE, COJIEpKallee LIEHHbIEC TOJIe3HbIe KOMIIOHEHTHI (METaslIbl,
UX COCTUHEHUS, MUHEpaJIbl) B KOJIMYECTBE, JOCTATOYHOM JIJIsl IPOMBILIIEHHOTO M3BJICUEHUSI IPH COBpE-
MEHHOM COCTOSIHMM SKOHOMHUKH, TEXHUKH M TEXHOJOTHH. B 3aBHCHMOCTH OT BHa M3BJIEKAEMOT0 KOM-
MOHEHTA BBIJIEJIAIOTCS Py/Ibl METAJUIMYECKUE (3KeJIe3HbIe, MEIHbIE, CBUHIIOBO-IIUHKOBBIE U T. JI.) U HEMe-
TalIMyeckue (cepHble, acOecToBble, TpaduToBbIe, amaTuToBBle W Ap.).Ilo KOIMYECTBY KOMIIOHEHTOB
pazIn4aloT pyabl MOHOMETAIbHBIE (MOHOMUHEPAIbHBIE), OMMeTaJUTbHbIC (OMMIHEpAJIbHbIE) U TIOJINME-
TaJuThHBIC (TTOTUMUHEPATBHEIE).

[loHATHS «TIONE3HOE UCKOMAEMOE» U «pyJa» SIBISIOTCS, B M3BECTHOH CTENEHH, YCIOBHBIMH, OTpa-
KaIOT XapaKTepHbIE YIS ONPEJIEIIEHHOT0 HCTOPHUECKOTO TIEpHOia MOTPEOHOCTH HAPOTHOTO XO35HCTBA B

164



165

PasINYHBIX BUAAX MHUHEPAIBbHOI'O ChIPhS, TEXHOJIOTUUECKUE BO3MOYKHOCTH U 3KOHOMHUYECKHE YCIIOBHS
UX 100BIYH, IEpepadOTKH U MIPOMBIIIICHHOTO HCTIOIB30BAHHS.

Tak, cornacao B. U. Bepragckomy, uenoBek motpeOisiyi B ApeBHUE BeKa TONBKO 18 3eMEHTOB, K
XVIII B. ux gncio Bo3pocio 1o 25, B XIX B.- 10 47, B Hauane XX B.- 10 54, a B cepenuHe XX B. NIpH-
mensutock 80 anementoB tabmmisl . . Menneneesa, ve cuntas 12 TpancypanoBbix. B XX B. momes-
HBIMH HCKOIIAEMBIMH CTaJI KaJIMMHBIE COJIM, YPAHOBbIE PYAbl, HE(QEIUH, IEPIUT, BOJUIACTOHUT U MHO-
rue npyrue. [IpomblieHHOE 3HaYeHUE TPUOOPENN TaKkKe JKeJe3UCThie KBapIUThI (Tociie pa3paboTKu
TEXHOJIOTHH UX oboramieHus B 1955 1.) u anatuT-MarHeTUTOBBIE pyAbl (6Jaromapsi MpUMEHEHUIO TOMa-
COBCKOTO croco0a miaBku). B mocnennue roael Bo3zpocia moTpeOHOCTh HOBBIX OTpAciel TEXHUKH B
paccesHHbIX MeTayuax (TepMaHUid, TaJUIuid, peHnH, HHIUN U ap.). PazpaboTka TeXHOJIOTHU pa3aeicHuUs
PeNKO3eMENbHBIX 3JIEMEHTOB MpHBEa K MHTEHCUBHOMY MCIIOJIb30BaHHIO UX B METAJUTyprUU CIICIHallb-
HBIX BBICOKOKaUECTBEHHBIX CTaJEH U CIUIABOB.

YBennueHnue noTpeOHOCTH B MOJIE3HBIX HCKOMAaEeMBIX 00YCIOBMIO 3HAYUTENBHBIN pOCT 00BEMOB X
Jn00bIYn. Bee HOBBIE BUBI MEHEPAJIBHOTO CHIPhS BOBIEKAIOTCS B IPOMBIIIJICHHOE UCIIOJIb30BAHNE B CBSI-
3M C 3apOCaMH BHOBb BO3ZHHMKAIOIIUX OTPACIEH TEXHUKH, HY>KIAIOLIUXCS B HOBBIX KOHCTPYKIIMOHHBIX
Marepuaax, 00JagalomuX BBICOKOH TBEPAOCTHIO, IPOYHOCTHIO M IPYTHMMH CICHU()UYECKIMU CBOM-
ctBamMu. HexoTopsiii JepHUIUT OTAEIBHBIX METAJUIOB MpeAONpenensieT He0OX0AUMOCTb 3aMEHBI UX APY-
TMMH METa/lIaMH WIN HEMETAJUINYECKUM ChIPheM, A0ObIYa KOTOPOTrO TAKXKE PE3KO BO3POCIA B CBS3H C
POCTOM CTPOHUTENBCTBA, LIMPOKUM NPUMEHECHHEM MHHEPAIBHBIX YIOOPEHUM, pPa3BUTHEM XUMHUYECKON
MPOMBIIUIEHHOCTH. OTpoOMHBIE MaclITa0bl JOOBIYM TOJIE3HBIX HCKOMAEMBIX BBI3BIBAIOT HEOOXOAMMOCTh
HaunboJiee MOJIHOTO M3BICUCHHS MX TpPU J00bIYE W MepepadOoTKe, KOMIUIEKCHOCTH HCIIONB30BaHUS U
YMEHBIIECHUS MTOTEPb.

MecTopoxKIeHHEM T0JIE3HOI0 HCKOIaeMOT0 Ha3bIBAETCs €ro MPUPOAHOE B BU/IE€ T€OJIOTHUECKUX T
CKOIUIEHHE B 3€MHOI KOpe, KOTOpOe IO YCIIOBHUSM 3ajeraHusi, KOJHYEeCTBY M KaueCTBY MHHEPAIbHOI0
CBIPbsI IPH ITAHHOM COCTOSIHMM SKOHOMHKH M TEXHUKU MOKET CIYXXHUTh O0BEKTOM HPOMBILUICHHOH pa3-
palboTKM B HacToALIee BpeMs WM B OunxaiinieM Oyaymiem. K MecTopoxXneH!sIM OJIe3HBIX HCKOIAeMbIX
MPOMBIIIIEHHOCTh TPEABSBISIET TPeOOBaHMS, ONPEAeNsieMble TEXHHYECKOH BO3MOKHOCTHIO U SKOHOMH-
YEeCKOW I1eJIeCO00pa3HOCThI0 MX pa3paboTku. COBOKYITHOCTh TPEOOBAaHUI HA3bIBACTCS KOHIUITUSMH.
OHH He ABJSIOTCSA IOCTOSHHBIMH M 3aBUCST OT SKOHOMUYECKHUX YCJIOBUH U COCTOSHHS TEXHHKH U TEX-
HOJIOTHH 0OBIYH U TIepepabOoTKH MUHEPAIBHOTO CHIPHSL.

[Inomanu pacmpocTpaHeHUs MOJE3HBIX UCKOMAEMBIX B MOPSIKE UX YMEHBIICHUS pa3iessioTcs Ha
MIPOBUHINH, 001acTh (Tosica, 0acCeHHbI), paioHBI (Y3JI6l), ITOJIS, MECTOPOXKICHHSI, TEIa.

[TpoBHHLIMS TONE3HBIX MCKOMAEMBIX MPEACTABISAET COOOH KPYMHBIA yJacTOK 3€MHOM KODBI, OTHO-
csmmiicst K margopMe WM CKIAI4aToi TeOCHHKIMHABHON 30HE, CO CBOWCTBEHHBIMH €My M pa3Me-
IIEHHBIMH B €T0 Ipefenax MeCTopoxacHuAMU. [1o aToMy mpu3HaKy BBIIEIAIOT NPOBHHIMH Pycckoil u
Cubupckoit atgopmsel, Ypanbckyro (repuuHuabl Ypana), KaBkazckyro (anenuasl KaBkaza) u T. 1.
Paznuyaror Takke HPOBHHIMH 1O BWJIaM MHHEPAJIBHOTO CBHIPbS: METaJUIOTEHHYECKHE, YTIICHOCHBIE,
HedTerazoHocHble. Cpei METANIOTEHMYECKUX OTMEYAIOTCS MPOBHHIUK JOKEMOPUHCKUX TUIATPOPM,
KaJMJOHCKHUX, TEPLHMHCKUX, ME3030MCKUX M aJbIMHCKUX CKJIaI4aThIX 30H. YTJIECHOCHBIE NMPOBHUHLINU
pas3eNsoT M0 OCHOBHBIM ATI0XaM YTIJICHAKOIUICHHUS Ha KapOOHOBEIE, EPMCKO-IOPCKHE, TIO3JHEMEIIOBBIE,
najieoreH-HeoreHoBbIe. [lonany npoBUHINK BeCbMa 3HAYUTENBHBI U MOTYT COCTABISITh OT COTEH ThI-
CS14 10 MUJITMOHA U OoJiee KBaIpaTHBIX KUIOMETPOB.

OO6nacTh MOJIE3HBIX NCKOMAEMBIX COCTABIISET YACTh MPOBUHIIMHU U XapaKTepusyercss HabopoM ompe-
JENEHHBIX TI0 COCTaBY U MPOUCXOKICHUIO MECTOPOXKICHHI TIOJIE3HBIX HCKOTIaeMbIX. OHH IPUYPOYEHBI K
OJTHOMY MJIHM K TPYIIIe KPYIHBIX TEKTOHHYECKUX JIEMEHTOB, 00YCIOBIMBAIOLINX T'€0JIOTHYECKOE CTPOe-
HUe npoBuHIMU. K TakuM cTpykTypam Ha IuiaTgopMax OTHOCSTCS IIUTHI, aHTEKJIN3bl U CUHEKIIU3bI, B
npezienax reOCHHKINHAJICH - aHTHKJIMHOPHH, CHHKJIMHOPHH, KpaeBble U MEXKIOPHbIE MPOTHOBI, CPEIIH-
Hble MaccuBbl. [Lomann obnacreii M3MEHSIOTCS OT JAECATKOB THICSY JIO TIEPBBIX COTEH THICSY KBAJIpaT-
HBIX KHJIOMETPOB. B mpenenax obnacteil pasmelieHne MECTOPOXKICHUH MOJIE3HBIX MCKOMAEMBIX MOXKET
MMETh TTOSICOBOM MJTN 6aCCEHHOBBIN XapakTep.

ITosic moIe3HBIX UCKOMAEMBIX MPEJICTABIAET cO00I 007acTh, B Mpeaeaax KOTOPOH MECTOPOKICHUS
NPUYPOYCHBI K JIMHEHHO-BBITSHYTHIM TEKTOHHYECKUM CTPYKTypaM. BbInensor mosica MeTajuioreHuye-
CKUE, WU pyIHble, HEQTEra30HOCHbIE M YIJICHAKOIUICHHUS. TUNMYHBIME PYJHBIMH TOSICAMHU SIBIISIFOTCS
nonuMeTayumdeckuil mosic Pynnoro Anrast pasmepom 300X40 km u SAno-Uunurupo-Konsmmckuit 3050-
topynHerii pazmepom 1000X (60— 100) km.

Bacceiin - 3T0 00;1aCTh MOYTH HENPEPHIBHOTO PACIIPOCTPAHEHHS IIACTOBBIX OCAJ0YHBIX MOJIE3HBIX
WCKOIIAEMBIX C IUIOIMIAABI0 OT HECKOJIBKHX COTEH JI0 HECKOJIBKHUX COTEH ThICSY KBaJPAaTHBIX KUIOMETPOB.
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Paiion (y3e1) mMoIe3HbIX UCKOTIAEMBIX COCTABIISICT YacTh O0JACTH U XapaKTEPU3YETCS MECTHBIM CO-
CpPeIOTOYeHUEM MeCTOpOoKaeHUH. [lIomany pyIHbIX paifoHOB KOJEOIIOTCS OT COTEH 0 MEPBBIX THICSY
KBaJIPaTHBIX KAJIOMETPOB, IIOMIAN Y3JIOB YIIICHAKOIUICHHS 3HAYUTEILHO OOJIBIIe

[ose mONIE3HBIX UCKOMAEMBIX - TPYIIA MECTOPOKACHUN, 00BEIUHAEMBIX OOIIHOCTHIO POUCXOK-
JICHUS] ¥ €AMHCTBOM TEOJIOTUYECKON CTPYKTYphl. llmomaan monel cocTaBisIOT OT HECKOJNBKUX A0 Je-
CATKOB KBaJPATHBIX KMJIIOMETPOB.

TenoM MmoJe3HOro MCKOMAaeMOTo Ha3bIBAIOT OTPAHUYEHHOE CO BCEX CTOPOH CKOIUICHHE MHUHEpab-
HOTO BEI[ECTBA, KOTOPOE MPUYPOUEHO K OTIEIBHBIM CTPYKTYPHBIM JJIEMEHTaM HITH UX KOMOWHAITHSIM.

KoHTposbHbIE BONPOCH U 3a1aHUs

1. UYrto Ha3bIBaCTCS MOJE3HBIM UCKOTIAEMBIM, PYIOH?

2. Kak paznenstoTcs mojie3Hble UCKOMAeMble M0 (PH3MIECKOMY COCTOSIHUIO M TIPOMBIIIICHHOMY HC-
MOJIL30BaHUIO?

3. Maiite omnpenencHue CACAYIONIMX OHATHHU: IPOBUHIIMS, TOsIC, OacCeliH, paioH (y3e), mojie, Me-
CTOPOIKICHHE, TEJIO MOJC3HBIX HCKOMaeMbIX. [IprBeIuTe MPUMEpHI.

2.1.2.Mopdosorusi 1 yca0BHs 3ajieraHus TeJl MoJIe3HbIX HCKOMAeMbIX
Ha ornaBnenue

MunepanbHble arperaTsl, IPEICTABISIONIIE COO0H IMOIe3HbIE HCKOIIAEMBIE, 3aJIeTal0T B 36MHON KOpE B
BHUJIE€ TEOJIOTHUECKUX TeJ pa3nuuHoi popmbl. Dopma, pazmepsl U MPOCTPAHCTBEHHASI OPHEHTHPOBKA TEIl
MIOJIE3HBIX UCKOMAEMBIX Cpeld BMELIAIOIIHX ITOPO]I ONMPEACIIOT UX Mopdotoruto. Mopdoiorunieckue
0COOEHHOCTH MECTOPOXKIECHUH TOIE3HBIX HCKOIAEMBIX 3aBUCST OT YCIOBHUI HX 00pa30BaHMs, a TAKXKE OT
T'€0JIOTHYECKOTO CTPOSHHSI TEX YYaCTKOB 3eMHOU KOPHI, K KOTOPBIM OHH MpUypoYeHsl. M3yuenue Mopgo-
JIOTHH M YCJIOBUH 3aJIeTaHus TeJl TIOJIE3HBIX HCKOIAaEMBbIX HMEET OO0JIbIIOE MPAKTHIECKOE 3HAUEHHE, 0CO-
OCHHO JJIsl COCTaBJICHUS PallMOHATIBHBIX MPOSKTOB PA3BEIKU M IKCILTyaTallil MECTOPOXKICHHUH.

JIss MeCTOpOXKICHUH TBEPBIX TOJE3HBIX UCKOMACMBIX BBIACISIOT TPU OCHOBHBIX MOpGOJorHye-
CKHX THIIA TEJI: K30METPUYHBIC, TNIMTOOOpa3HbIe (TNIOCKUE) U TPyOOOOpa3HEIE.

H3oMeTpuyHbIe Tesa NpUOIM3UTEIBHO PABHOBEIUKY B TpeX U3MepeHHsX. K HUM OTHOCSTCS HITOKH,
THe37a U TOKBepku (puc. 2.1).
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Puc. 2.1. ®opMbI H30METPUIECKHUX TEJT TIOJIE3HBIX HCKOMAEMBIX:

a — ITOK (B IUIaHe), ITOKBEPK; B — rHE3/a (B IJIaHE)

ITokom Ha3biBaeTcs KpynHas (0T 10 M) n3oMeTpHUYHAs 3a/1eKb CIUIOLIHOTO MJIU MOYTH CIUIOLIHOTO
MUHEpaJIBHOTO ChIpbs. Eciin pa3smepsl Takux 3anexkeil He mpeBbimaoT 10 M, UX Ha3bIBAIOT THE31aMu. B
KadecTBE MpuMepa MOXKHO Ha3BaTh IITOKH KAMEHHOHW COJIH, THE3[]a XPOMHUTOB B YIABTPAOCHOBHBIX MOPO-
nax. OCHOBHBIM 3JIEMEHTOM, ONpeNesIommM GOpMY U pa3Mepbl H30METPUYHBIX TEJ, SBIAETCS UX MO-
IepeyHoe CeUCHUE.

Korga mTok miM THE3I0 CIUIFOUICHBI B OJIHOM HANpaBICHUH, 00pa3ylOTCs JTMH3BI M YEUEBUIBI —
TeJa, MepexoAHble o GopMe OT H30METPUUHBIX K IUIMTOOOPA3HBIM.

ITokBepk mpeacrasisieT co0oii Oosiee WM MEHee N30METPUYHBIA 00bEM TOPHON MOPOJIBI, TPOHU-
3aHHBIN PAa3INYHO OPHUECHTUPOBAHHBIMHU MMPOKUIIKAMH ¥ HACHIIIEHHBIH BKPAIJICHHOCTHI0 MHHEPAIEHOTO
BEIIeCTBa. |’ paHuIBl MPOMBILUICHHON 3ajJieKd B Npeesiax INTOKBEPKa YCTAHABJIMBAIOTCS IO JaHHBIM
onpoOoBaHus. B xadecTBe pyabl B IaHHOM ClIydyae paccMaTpHBaeTCs Macca TOpHOW MOPOJbI, mepece-
YeHHAas! IPOXKUIIKAMH, €CIIH OHA yJOBJIETBOPsieT TpeOOBaHMSAM KOHIUIMHK. [IpuMepamMu MTOKBEPKOB MO-
TYT CIIy>KUTh T€Ta HEKOTOPBIX MECTOPOXKICHHUI ME/IH, 0JIOBa, MOJHMO/IEHA U IPYTUX MOJIE3HBIX UCKOIIae-
MBIX.

[InuroobpasHble (IUIOCKHE) TeNa XapaKTepU3YIOTCs IByMs OOJBIIMMHU U OJHUM (MOIIHOCTh) 3HAYH-
TEJIEHO MEHBIINM pa3MepoM. ITO caMblif paclipoCTpaHEHHbBIH B MPUPOJe MOP(OIOTHIESCKUH THII, K KO-
TOPOMY IpUHAAJIEkKAT IUIACThI U KWL (puc. 2.2)

a

¥ 2 ¥ t el s ‘r
Puc. 2. 2. ®opmbl miuTo00pa3HbIX (IIOCKKX) TEJT MOJE3HBIX HCKOMAEMBIX
a — CJIOXKHBIN 1iact, 6 — mpocTast )Kuiia, B — CJI0XKHAS JKUJIa
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IImact — 3T0 IMTOOOpa3HOE TENO, OOBIYHO OCAIOYHOTO MPOUCXOXKACHHUS, OTACIEHHOE OT APYTUX
nopoz 0osee WM MeHee MapauleIbHBIMH TUIOCKOCTSMHU HAIUTaCTOBAHMS (TIOAOIIBOM, MU TOYBOMH, H
KpoBJeil iacta). [lnacTel MOTyT OBITH IPOCTBIMU, KOTJJa OHH OJJHOPOJHBI IO COCTAaBY U HE BKIIIOYAIOT
MPOCIIOEB BMEMIAOIINX TTOPO/I, M CIOKHBIMH, COCTOSIIIIMH M3 YePeIyIOIINXCS MPOCIOEB MOJIE3HOTO HC-
KOIMaeMoro ¥ BMeIaromux nopol. CleayeT OTMETHTD, YTO B CTPYKTYPHOU T€OJIOTHH YaIlle HCIIOb-
3yercst Oonee oOmMIA TEPMHUH — CIIOH

[ImacTel MOTYT IMETH pa3IyBBbI M MIEPEKUMBI TI0 MOIITHOCTH, TIPOCTOE HIIN CJIOKHOE BBHIKJIMHUBAHME.
IIpuMmepamMu MOTYT SIBIATHCS TUTACTHI YTOJBHBIX, MAPTAHIEBBIX, JKEIE30PYIHBIX U APYTUX OCATOUHBIX
MecTopokaeHui. Tena mojae3HpIX HCKONaeMbIX HE0CaI0YHOTO MPOUCXOXKACHHS, OH3KIe 10 popMe K
TUIacTaM, MPUHATO HA3bIBATh IIACTOOOPA3HBIMHU 3aJIeKaMHU.

JKwvel ipencTaBmstoT OO0 TPEIIMHBI B TOPHBIX MIOPO/Iax, BHITIOJTHEHHBIE MHHEPAIBHBIM BeIlle-
CTBOM II0JIE3HOTO UCKOMaeMoro. Mx Tak:ke cYMTaIOT IIUTOOOPAa3HBIMH TeJIaMH, TIOCKOJBKY, IPOTSITH-
BasICh [0 MIPOCTUPAHUIO U Ha TNTyOUHY Ha JACCATKH U COTHU, METPOB, OHH XapaKTEPU3YIOTCS 3HAUNTEIBLHO
MEHBIIINM TPETHUM H3MEPEHHEM - MOIITHOCTHIO, KOTOPasi 0OBITHO M3MEHSETCS] OT HECKOJIBKUX CAaHTH-
METPOB JI0 TIEPBHIX METPOB.

3aneraHue K MOXKET ObITh HAKJIIOHHBIM, BEPTHKAJILHBIM, PEXKE TOPU3OHTANBHBIM. B ciydae
HAKJIOHHOTO 3aJIeraHus TOPOIBI, IEPEKPBIBAIOIINE KUY, Ha3bIBAIOT TIOPOIAMH BUCSIIETO OOKa, a MOJI-
CTHJIAIONINE €€ — TOpoAaMH Jekadero 0oka. [loBepXHOCTB, 110 KOTOPOIl MUHEPAIbHOE BEIIECTBO CO-
MIPUKAacaeTcsl C BMEIAIONIEH Mopo/10ii, Ha3hIBAIOT 3anb0an oM. [Ipy pe3kOM YMEHBIICHUH MOITHOCTH
JKUJIBI TOBOPAT O €€ BBIKIIMHUBAHWU WIX IIEPEKUME, ITPU YBCIIMYCHHUU MOIIHOCTHU - O pa3ayBe.

JKwpl Tak ke, Kak M IUIaCTHI, ST Ha MMPOCTHIE U CIIOXKHBIE. K TPOCTHIM OTHOCATCST OTUHOYHBIE
MHUHCPAJIN30BaAHHBIC TPCHIUHBI, K CJIOKHBIM - CUCTEMBbI NICPCIICTAIOLIUXCS TPEUIUH, 30H I[pO6J'ICHI/ISI,
paccianieBanus (cM. puc. 2,6, B). [1o geransim MophoJIOTUN CPEAM KUIT Pa3INYa0T YSTKOBHUIHBIC, Ka-
MEpHbIe, CeJIOBHIHbIC, ICCTHUYHBIC, Pa3IUCTOBAHUS U Jp. (pHC. 2.3).

Jnst BeTBAIMXCS (CETYATHIX ) K TUITUYHO HAJMYWE OTBETBICHHUH (armou3) OTXOASIINX OT OCHOB-
HOU pyJTHOH JKWIIBI B CTOPOHY OT €€ JIe)kayero ¥ BUCSIEro OOKOB.

Takune (I)OpMI)I CBOMCTBEHHBI MHOTUM MECTOPOXKACHUAM CIIOJOHOCHBIX U PEAKOMETAJIJIBHBIX IICTrMa-
TUTOB. JIeCTHUYHAS K¥JIa COCTOUT M3 CHCTEMBI TIOTIEPEYHBIX TPEIIHMH B TUIACTaX WM JaWKaX XPYIKAX
TIOPOJI, 3aJIeTaoIX cpenu OoJiee TUIACTHYHBIX O0pa3oBaHuii. XXKuia pa3mcToBaHus PEACTABIISET CO-
60171 CHUCTCMY XKW U MPOKUIKOB, BO3SHUKAIOINX BCJICACTBUC BLIITOJIHCHUA

MUHEPaJHHBIM BEIIECTBOM CIOKHOU CETH TOHKHX O0Jiee MM MeHee MapalIeIbHBIX TPEIUH, TTPH-
YPOUYCHHBIX K 30HE pacclaHIeBaHMs. B KaMEpHBIX U YeTKOBUIHBIX KHJIaX MO WX MMPOCTUPAHUIO Yepemy-
I0TCS Pa3ayBbI PA3IMYHON (GOPMBI U TepekuMbl. CeIOBUIHBIC KUJIBI TIPUYPOUCHBI K 3aMKOBBIM YaCTsIM
CKIIQTUaThIX CTPYKTYp. Hanbonee xapakTepHbI Tena KUIBHON (GOPMBI 111 MECTOPOK/ICHHIA 1TBETHBIX,
peaKux 1 0J1aropoTHBIX METAIIIOB.

OCHOBHBIMH T'€OIOTHIECKUMU SJICMCHTaMU, OIIPCACIIAIONIUMMHA pa3MEpPhl U YCIIOBU 3aJICTaHUA I1JI1-
TOOGpaSHBIX TCJI, ABIIAIOTCS HAITPABJICHUC IMTPOCTHPAHUA U JJIMHA 110 IPOCTUPAHUIO, HAIIPABJICHHUE U YT'OJI
MaJICHUs, JITUHA TI0 HEMY, a TaK)K€ MOIITHOCTb.

Puc.2.3.®opMbI )KUITBHBIX TN MOJE3HBIX UCKOMAEMBIX a- YeTKOBUIHAS, O-KaMepHasi, B-
CEeJIOBUIHAS

Tpy0oobpasnble (cTo10000pa3HbIe) TeIa MOJIE3HBIX HCKOMIAEMBIX BBITSHYTHI IO OAHOI ocu. [lome-
PEYHOE CEYCHUE TAKUX T MOXKET OBbITh H30METPHYHBIM, DIUTUITHYECKUM, THH3000pa3HbIM (puc. 2.4).
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Mopdororus 1 ycIoBus 3alieraHusi TPy000Opa3HBIX Tell ONMPEACISIIOTCS YIIIOM NOTPYXEeHUs (MITH
HBIPSHUS ), JJIMHOW MO HATIPABJICHHUIO MTOTPY>KEHUS U TUIOMIA IBI0 TIOTIEPEYHOr0 CEYeHUA. YOI TI0-
TpY>KEHHS- 3TO YroJl MEXy OChI0 TpyO00Opa3HOTo Tella U TOPU30HTAILHON MIIOCKOCTEI0. OH MOXKET

Puc. 2.4.Tpyboobpa3zHoe Teno:

@ - TEOJIOTMYECKUI TIaH, 6 - pa3pe3 KUMOepauToBoii TpyOkH (1o A. I1. bo6paesuuyy).1- Hanocsr;(2-
4)-kuMOepIuT: 2 - K3MCHEHHBIH XKENThIH, 3 - U3MEHEHHBIHN 3€NeHbIH, 4 -Manon3MeHEHHBII; 5 - kKap6o-
HaTHBIE TOPOJIBI

m3MeHAThes ot 0 1o 90°. Pa3meprl momepeyHoro CeYeHus M IJIMHA OCH JOCTaTOYHO U3MEHUYUBEL. Ha
MECTOPOXICHHUSAX MOJIE3HBIX UCKOTIAEMbIX TPyOOOOpa3HbIE Tela BCTPEUaIOTCs TOBOIBHO penko. Hanbo-
Jiee TUMTUYHBIC MPEICTABUTEIIN UX - aJIMa30HOCHBIE KUMOCPIIUTOBBIC TPYOKH B3phIBA.

[To BO3pacTHOMY COOTHOIICHHUIO ¢ BMEMIAIONUMHI MTOPOJAAMH Pa3INYaiOT ABE TPYIIBI PYAHBIX TEll
(1 MECTOpPOKICHHMIT) - CHHT€HETHIECKHE U SITUTEHETHIECKHE.

CHHTeHeTHYECKIMH SBIISIOTCS Tela, chopMHUPOBABIINECS OAHOBPEMEHHO HITH ITOYTH OJTHOBPEMEH-
HO C BMEMIAIOIINMH MOpoaMu. TUIHMYHBEIMU IPUMEpPaMU UX MOT'YT CITYXKHUTh TUTACTHI U JIMH3BI 0Ca-
JTOYHBIX MECTOPOXKICHHM.

ONUTeHeTHYECKIMHE Ha3bIBAIOTCS Tejla, 00pa30oBaHHEIE MO3/IHEE BMemaromux mopo. K aroit rpyn-
Te BCera OTHOCSTCS Pa3IMYHOTO POJIa KUK .

Bce onucanHbie pyIHbIC TEIa MOTYT JKM0O0 BHIXOAMTH HA JIHEBHYIO MIOBEPXHOCTB, JIMOO 3ajieraTh Ha
TOH WM WHOW TiTyOnHe: B mocieqHeM ciydyae UxX Ha3bIBAIOT «CIIETIBIMID, HITH CKPBITEIMU. B 3a-
BHUCHUMOCTH OT TJIYOMHBI, Ha KOTOPOW Pa3MEIIAIOTCs Tejla IOJIC3HBIX UCKOMAEMBbIX, MX JICSAT Ha IOBEPX-
HocTHBIE (10 100 M) U ri1y0oKO-3aj1eraroniue.

Ilo xapakTepy 3aieraHus cpeny Tell TMOJIe3HBIX HCKOMIAeMbIX Pa3IMyaroT TOPU30HTAIbHBIE (YTOI TIa-
nerusi o 10°) n Hakmonnsle. [Ipu yrie manenus 6onee 45° Tena Ha3pIBalOT KPYTOMAAIOIIMH.

[To oTHOMICHHIO K IEPBUYHOMY HAIIACTOBAHUIO MM KOHTAKTaM BMEIAIONTUX ITOPO/T Telia MoJIe3-
HBIX UCKOTAaeMBIX OBIBAIOT COTJTIACHBIE U ceKymre. CHHIeHETHUECKUE TeJla BCET/Ia UMEIOT COTJIacCHOe
3aJICTaHuE.

BBIKTMHMBaHNE TEJT TOJE3HBIX HCKOMIAEMBIX MOXKET OBITh ITPOCTHIM, KOTJ[a MOIIIHOCTh YMEHBIIACTCS
MMOCTETICHHO, TYTIBIM, €CJIM MOIITHOCTh YMEHBIIIACTCS PE3KO0, U CIOKHBIM, KOT/Ia TEJIO MOJIE3HOTO UCKOTIa-
€MOT0 pa3AeseTcs MPU BRIKIMHUBAHUU HA MHOTOUKCICHHBIE TOHKHE MPOIIACTKY U HMPOXKUIKH.

KOHTaKTHI TEI MOJIE3HBIX UCKOMIAEMBIX OBIBAIOT PE3KUMU (YETKUMH) U TIOCTENIEHHBIMU, €CITH
CILJIOITHAS Macca TOJIE3HOT'0 UCKOITaeMOTO TIEPEXOINT B TTOPOY Uepe3 30Hy BHaUaie 00raToi, a 3aTemMm
MOCTENeHHO yObIBaroIed BKparieHHOCTH. [10 Gopme BBIIEISIOT KOHTAKTHI POBHBIE U U3BUJIMCTEHIC.

Tea moNe3HBIX KCKOMIAEMBIX JIF000W (hOPMBI MHOTIa HAPYIIEHBI TOCTMHHEPATNU3AIHOHHBIMH TEK-
TOHUYECKUMU JeOpMaLIASIMH, YCIOKHIIONTUMHI TIEPBOHAYAIBHYIO CTPYKTYPY MECTOPOKIACHUS U HE-
PEIKO BI3BIBAIOIINMU CEPhE3HbIC TPYAHOCTH TP BECHUH TOPHBIX padoT. Bo-mepBbix, OHU MPUBOIAT K
M3MEHEHUI0 ()OpM Tell, YXYAIIAIOT YCIOBUS pa3pa00TKU UIH JIETAI0T €€ HEBO3MOXHOU. Bo-BTOpHBIX, 110
30HAM TEKTOHUYCCKHUX HAPYIICHWHA IBIKYTCS TPYHTOBBIE BOJIBI. B-TpeThUX, B TAKUX 30HAX MOJIE3HOE
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MCKOTIaeMOE CMSITO M Pa3ApO0IIEHO, Ka4eCTBO €r0 YXYAIIEHO, TPOXOAKa U KPETUIEHHE BRIPa00TOK 3a-
TPYIHEHBI.

[TocTmMuHEpaTM3allMOHHBIC TEKTOHMYECKUE HapyIeHus (1edopManuun) nensTcs Ha CKIIaaqaThie U
paspbiBHBIC. CKIIauaThie HApyIIEHUS HanOOJIee XapaKTePHBI JIJIsl 0CAJI0YHBIX MECTOPOXKICHUN MeTa-
JUYECKOT0 M HEMETAIUTMYECKOTO CHIPhS M YTIIs. Ecii UM 1o/IBep)KeHBI KECTKIE HEIUTACTUIHEIE IT0JIe3-
HBIE NCKOTIaeMble (KeJIe3HBIE PYbl, H3BECTHSIKH ), TO U3MEHEHHSI MOIITHOCTH Tesa He oTMedaeTcs. [Ipu
CKJIQTUaTHIX Je(OopMaI¥sIX TUIACTUYHBIX TOJIE3HBIX UCKOMAeMBIX (THUIIC, YTOJIb, COJb, IPa(UT) OOBIYHO
MPOUCXOANT YMEHBIIIEHHE MOITHOCTH TIACTOB Ha KPBUTHSIX U YBEJIMICHNE B 3aMKaX CKIIAJIOK.

Hawnbonee pacpocTpaHeHHBIMHA Ha MECTOPOKICHHUSX Pa3phIBHBIMI HAPYIICHUSAMU SBISIFOTCS COPO-
ChI, B30pOCHI U ciBUrd. OHU XapaKTepHBI KaK JUTsl SHAOTCHHBIX, TaK U JJIs 9K30TCHHBIX MECTOPOXKICHHIMA.
OOBIYHO BCTPEYAOTCS KOMOMHAIIMY PA3TUYHBIX HapymieHui. [1o B3aMMOOTHOIIIEHUIO POCTUPAHHIA 3a-
JIEKH U CMECTUTEIST COPOCHI M B3OPOCHI JENIAT Ha MIPOJOIbHBIE, IONEPEYHBIE U JHaroHaJbHbIE.

[Tpu n3ydeHun pa3pbhIBHBIX TEKTOHUYECKUX HAPYIICHUH YaCTO BAYKHO OIPE/ICIIUTh HATIPABICHUC
JIBUKCHHSI OTJICIBHBIX OJIOKOB, YTO TIOMOTAET OOHAPYKUTh CMEIICHHYIO YaCTh Teja [IOJIC3HOTO HC-
Komaemoro. J[js 3Toi e UCTIOIB3YI0T TAaKHe Te0IOTUIECKHE U CTPYKTYPHBIE TIPU3HAKH KaK 3aTHOBI
TUTACTOB (IJIACTHI MIACTUYHBIX MTOPOJI HECKOIBKO M30THYTHI IO HATIPABIICHUIO ABIKEHH ), O0pO3 16 HA
3epKajax CKOJkKeHHS (TIyOruHa 00p03/1 yMEHBIIACTCS B HANIPABJICHUH JIBUKCHUS), OPHCHTUPOBKA
«CIIOWCTOCTW» B TJIMHKE TPEHUS U IIp.

KoHTponbHBIE BOIIPOCH! U 3aaHuUs

1. [aiiTe XapaKTepUCTUKY OCHOBHBIX MOP(OIOTHIECKUX THIIOB TEJI TIOJIE3HBIX HCKOMAEMBIX.

2. Kakue reonoruueckue 3J1eMEHTHI ONpeaesstoT (GopMy, pa3Mepsl U YCIIOBHS 3aJI€TaHusl H30MET-
PHUYHBIX, TNIOCKHUX U TPYOOOOPa3HBIX TEJ MOJIE3HBIX HCKOMAEMBIX?

3. Kaxwue Tena (MECTOpOKACHUS ) TIOJIE3HBIX HCKONAEMBIX HA3bIBAIOTCSI CHHTCHETUYECKUMU H DIIH-

TeHETUYECKIMH, COTJIACHBIMH M CEKYIIUMH?

Kakue cymecTByIOT TUIIBI BHIKIMHUBAHNS M KOHTAKTOB TEJI MOJIE€3HBIX HCKOIAEMBIX ?

HazoBuTe oCHOBHBIE BU/IbI TEKTOHUYECKUX HAPYLICHUH IEPBUYHOTO 3aJleTaHHs Tell MTOJIE3HBIX

HCKOTIAEMBIX.

o &

2.1.3.BeliecTBEHHBIN COCTAB MOJIE3HBIX HCKOMAEMBIX
Ha ornasienue

SIBsIsICH IPUPOTHBIME MUHEPATBHBIMU 00pa30BaHUSMHU, BCE TIOJIE3HBIE UCKOTIaeMbIe 00I1aIat0T
OTIpe/ieNICHHBIM BEIIeCTBEHHBIM (MHUHEPATFHBIM U XUMHUYECKHM) COCTABOM, CTPOCHUEM, HITH CTPYKTYP-
HO-TCKCTYPHbIMHA OCO6eHHOCTHMI/I, a TaKi)K€ HCKOTOPBIM KOMIIJICKCOM (1)I/I3I/IT-IGCKI/IX, (bl/ISI/IKO'XI/IMI/I'-IeCKI/IX
Y TEXHOJIOTHYECKUX CBOMCTB. Bce 3TH XapaKTepuCTHKH B 00IIIEM cydae 00yCIOBIUBAIOT KAYECTBO MO-
JIE3HBIX MCKOTIAEMBIX, KOTOPOE UMEET BXKHEMIIIEe 3HAUSHHUE JIJIS OIEHKU MECTOPOXK/ICHHUH C TENTBbI0 UX
ITPOMBITIJICHHOI'O MCITI0JIb30BaHUA.

BeIIIeCTBeHHBIfI COCTaB MCTAJINIMYCCKUX U HEMECTAINIMYCCKUX Pyl ONPECACIIACTCA COOTHOILICHHUEM
PYIHBIX, WV MEHHBIX, U COITyTCTBYIOMINX VM HEPYAHBIX, WIH )XIIHLHBIX, MUHEPAJIOB. B MeTaimmaecknx
pylax pyAaHbIE MAHEPAIBI ABIISIOTCS HOCUTEISIMU IIEHHBIX METAIUIOB (Ta0u. 2), B HEMETAITNYECKUX-
ICHHBIC MUHEPAJIBI CJIYKAT HOCUTCIIAMUA JICMCHTOB-METAJIJIOUIOB WJIM K€ CaMU IPEACTABIIAIOT IIPAKTU-
YyecKwuii HHTepec Onmaroaaps creru@uyeckuM CBOHCTBaM.

KonngecTBeHHBIE COOTHOIIEHUS MEXKIY PYAHBIMH U COITYTCTBYIOIIMMH KHJIbHBIMA MUHEpaIaMH
KOJIe6JHOTC$I B pa3HbIX MECTOPOKACHUAX B IIMPOKUX IpEaACiax. TaK, B 30JIOTOHOCHBIX JXMJIaX KBaplia Ha
JIOJIFO 30J10Ta IPUXOJIATCS THICAYHBIE JOJIM MIPOLEHTA, B IOJUMETAIUIMYECKUX PyAax COAEpKaHUE rajie-
HuTa U chaneputa MoxkeT nocturath 30 - 50%; GoraTeie pyabl jkene3a MOYTH IETUKOM COCTOAT U3 PY/I-
HBIX MHHEPAJIOB.

ITo cocraBy npeoOiamaronieii YacT MUHEPAIOB BhIICISIOTCS CACIYIOIINE THUIIBI PY/I:

CaMOpPOJTHBIC - CAMOPOJIHBIC METAIUIBI 1 UHTEPMETAITMYECKAE COSAMHEHUS - MElb, 30JI0TO, TUIATH-
Ha;

CCPHUCTHIC U UM HOHO6HBIC - Cyan)HﬂBI, ApCCHU bl U aHTUMOHH/IbI TSAXKECIIbIX METAJJIOB - MEIH,
[IMHKA, CBMHIIA, HUKEIIS, KoOallbTa, MOJINOACHA;

OKCHJIHBIE - OKCHJIBI U TUIPOKCHUJIBI JKee3a, MapraHila, XpoMa, 0JIOBa, ypaHa, aTFOMHHUS;

KapOOHATHBIC - KapOOHATHI JKejle3a, MapraHiia, MarHus, CBUHIIA, [IMHKA, MEIH;

cyibhaTHbIe - Cyab(haThl Oapus, CTPOHIIUS, KAJIbIIKS;
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dochartHbie - anaTUTOBBIC U (HOCPOPUTOBBIC HEMETAIUIMYCCKUE PY/IbI, a TakKe (pocdaTsl HEKOTO-

PBIX METAJLJIOB;

171

CHWJIMKATHBIC - CPABHUTEILHO PEIIKKE PYBI JKeJe3a, MapraHia, Meu; ITUPOKO PacIpoCTPaHCHHBIC
HEMETAJUTHYCSCKHUE MOJIC3HBIE HCKOIaeMbIe— CJIFOJIA, aCOECT, TAJIbK;
TaJIOUIHBIC) - MUHEPATbHBIC COJH U (DITIOOPHT.

IIo BCIICCTBCHHOMY COCTaBy, OIPCACTIAIOMICMY ITPOMBIIJIICHHYIO HEHHOCTh U TEXHOJIOTHYCCKUC
CBOﬁCTBa, ITOJIE3HBIC NCKOIIAEMBIC pa3aCIAOTCA Ha IIPUPOJHBIC TUITBI U IIPOMBIINIJICHHBIE COPTA.

Tabmuiia riiaBHbIC IEHHBIC MUHEPAITHI py . 2.1

OneMeHT Musnepan Dopmyna Co- IIn
JIepIKaHue |OTHOCTb,
sne |u-10',
MEHTa, Kr/m3
%
AnroMuHUH Juacnop AlO(OH) 47,2 3,3
» Bémut AlO(OH) 47,2 3,0
» Tl'uppaprunur Al(OH)3 36,2 2,4
(rubocwur)

Hedenun KNa3[AlISiO4]4 18,9 2,6

» AunyHuT KAI3[S04]2(0H)6 20,5 2,7
bapuit Bapur (Ba, Sr)[504] 58,0 4,3
bepunmit Bepunn Be3AlI2[Si6018] 51 2,7
Bonedpam Bonbhpamut (Fe, Mm)[WO)4] 60,5 7,0
» [eemut Ca[WO)4 63,8 6,0
Keneso Maruerut Fe304 72,3 5.2
» T'ematur Fe203 70,0 52
» JIumoHuT FeO(OH) * nH20 55,0 4,0
» Cunepur Fe[CO03] 48,1 3,8
» Wnemenut (Mg, Fe)TiO3 36,8 4,5
Kannuii CunbBUH KCl 52,4 2,0
» Kapnamnur KCIMgCI12+6H20 14,1 1,6
Jlutuit CnonymeH LiAl[Si206] 8,1 3,2
» Jlenunonut KLi2Al[Si40]0] » 3,7 2,8

(Fe, OH)2
Mapranen IMupomosut Mn02 63,2 4,8
» MaHrasuT MnO(OH) 62,5 4,3
» TIcunomnan TMn0*Mn02enH2 45,0 46
Menn Mens camo- Cu 100 8,8
pon
» XanbKo3uH Cu2S 79,8 5,7
» Kogemnmuu Cu2S « CuS2 66,5 4,7
» XaabKOUPUT CuFeS2 34,6 4,2
» Bopuur Cu5Fe34 63,3 52
» Kynpur Cu20 88,8 6,0
» Manaxur Cu2[C03](0H)2 57,5 4,0
» Asypur Cu3[C03)2(0H)2 55,3 3,8
Monubnen MonubaeHut MoS2 60,0 48
MBIbAK ApCEeHOTPHUT FeAsS 46,0 6,0
» Peasnbrap AsS 70,1 3,5
» AyYpUIUTMEHT As2S3 61,0 35
Huxens ITenTnangur (Fe, Ni)9S8 34,2 48
» Cunukarsl 18,0 2,8
HUKEJIS
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O10BO Kaccurepur Sn2 78,7 7,0
Pryts Kunosaps HgS 86,2 8,1
CBuHeI| Tanenur PbS 86,6 75
Cepa Cepa camo- S 100, 2,0
poxn- 0
» [Tupur FeS2 53,4 52
» [MuppoTun Fel-xS 36,5 4,6
» I'umc CaS04-2H20 23,2 2,3
Cyppma AHTUMOHUT Sh2S3 714 4,6
Turan Pyrun (tuta- TiO2 60,0 4,2
HUT)
» Wnsmenut (Mg, Fe)TiO3 31,6 4,7
Dochop Anarut Ca5[P04]3(F, Cl, 41,5 3,2
OH)
» dochopur CmMmech anatura u 20,0 3,0
THAPOKCHII-
arnaTura
drop Dnrooput CaF2 48,8 3,2
Xpom Xpomut FeCr204 46,4 4.4
Iuak Ccanepur ZnS 67,1 3,8

Tunamu Mmose3HBIX MCKOMAeMbBIX HA3bIBAIOT HX IMPUPOAHBIC PAa3HOBHUIHOCTH, BBIACIISICMBIC B 3aBU-
CUMOCTH OT MHHEPaJbHOTO COCTaBa, TEKCTYPHBIX H CTPYKTYPHBIX OCOOCHHOCTEW C Y4ETOM BO3MOXK-
HOCTH TIPOCTPAHCTBEHHOro 000coOieHus. [IpoMbIIUIeHHBIE COpPTa BKIIOYAIOT OJUH WM HECKOJBKO
NPUPOAHBIX THIIOB IMOJIE3HBIX HCKOMAEMbIX, Pa3paboTka KOTOPbIX peHTalbenbHa U obecreynBaeT Heoo-
XOAMMOE Ka4eCTBO TOIy4aeMOl MPOAYKIHH.

o cTreneHn KOHLEHTPALUH LIEHHBIX MUHEPAJIOB Pa3IN4aroT Ooratele (MacCUBHbIE, CIUIOIIHBIE), Psi-
JIoBBIE W OeqHbIe (BKparuieHHBIE) pyasl. [lo TeHe3ucy pyasl AensT Ha MepBUYHbIC (HEM3MEHEHHBIE) U
BTOpHYHBIE. HakoHel, CylecTByeT rpymnupoBKa MUHEPAIBLHOTO CHIPhS MO0 COpTaM, OCHOBaHHAas Ha pa3-
JTUYUH ceNU(PUISCKUX CBOWCTB U XapaKTEPUCTHK IEHHBIX MUHEPAJIOB.

BaxxHpIM MokaszareneM BELIECTBEHHOI'O COCTaBa PyX, BIMSIOLIMM Ha OLIEHKY MX KAaueCTBa, CIIYXKHUT
COZiepKaHue BPEeAHbIX IIpUMecen. [[nst pya skene3a U MapraHia BpeAHbIMU IIPUMECSIMU SBIISIFOTCS cepa U
docdop, 11 GOKCUTOB - KPEMHE3EM U cepa, AJsl 30JI0TBIX PYJ - MBIMIBAK, U1 (POcHOPUTOB - MAarHuii,
JUIS CEPHBIX py[ - oOUmid yraepoa, OUTYyMBbl, MBILIBSK U CeJieH. BpenHble MprUMecH CHIKAIOT KauyeCTBO
PYAd, a B psiie CllyyaeB JeNaloT KpaiiHe CIIOKHBIMHU WM HEBO3MOKHBIMH HMX NEpPepabOTKy M HCIIONb30-
BaHME.

B GonpmmHCTBE ciTydaeB pyasl KpOME TJIaBHBIX COAEPKAT COMYTCTBYIOLINE LIEHHBIE KOMIIOHEHTBHI.
WX n3BiIeYeHne Aaxe MpHu HeOOJBIIOM COJIEPKAHNH MOBBIIIAET OOLIYI0 IEHHOCTh pyd. YacTo momyTHbIe
ICHHBIC KOMIIOHCHTHI 110 CTOMMOCTH MPEBLIIIAIOT I'JIaBHBIC, a4 UX 3allaCbl B KOMIUICKCHBIX MECTOPOX/IC-
HUAX HEPECAKO BbIIIC, YEM Ha KPYIHBIX CaAMOCTOATCIIBHBIX MECTOPOXKIACHUAX. K COXKAJICHUIO, MHOTHUC
KOMIIJIEKCHBIE Pyl TPYZAHOOOOTaTHMBI.

JU71s TI0JIe3HBIX UCKOMAeMbIX, KOTOPBIE HCHOIB3YIOTCS LETTUKOM, 0e3 MpeaBapHTeNIbHOM nepepadboT-
Kd (HarpuMep, CTPOUTENbHBIE TOPHBIE MIOPOJIbI), IIEHHBIE U COMYTCTBYIOINE MUHEPAIIbI HE BBIICIISIOTCA.
K OCHOBHBIM XapaKTepHCTHKaM HX BEIIECTBEHHOT'O COCTaBa, ONPEIEISIONIM KaueCTBO MHHEPAILHOTO
CBIPBS, OTHOCSTCS (PU3MKO-TEXHHYECKHE CBOKCTBA MOPOJI, COOTBETCTBYIOIINE HAMPABICHHUSM ITPOMBIII-
JICHHOTO IPUMEHEHHUSI.

Crenmgudeckuii cocTaB UMEIOT TBEPbIE TOPIOYNE UCKOMIaeMble- YTIH, TOPIOYHE CIIAHIIBI, OHU CO-
JepKaT OpraHUYecKUe M HEOpPraHWYeCKHe KOMMOHEHTHL. OpraHudeckre KOMIIOHEHTHI MPEACTaBIISIOT
c000i1 000c00JICHHBIE HIIEMEHTHI HCXOJHOTO PACTHTENILHOTO MaTepraa M MPOAyKTOB €ro npeodpas3oBa-
HUA. OHM OOBIYHO Pa3JIMYAIOTCS MOJ MUKPOCKOIIOM, TaK Kak, C OJJHOM CTOPOHBI, 001a1aioT ONpeaeseH-
HBIMH MOP(]OJIOTHYECKUMH U CTPYKTYPHBIMH MPHU3HAKAMU, & C APYrod, - N3MEHYMBBIM O] BIHUSHUEM
reoJIOrn4ecKux (pakTOpoB XMMHUYECKHM COCTaBOM U (pu3uyeckumu cBoiictBamu. [lo ocoGeHHOCTSIM CO-
CTaBa W CBOMCTB Cp€au TBEPABIX I'OPIHOYMUX UCKOITACMBIX BBIACIIAIOT MaKPOTHIIBL (HI/ITOTI/IHBI), MUKPOJIN-
TOTUIBI © MUKPOKOMITOHEHTHI.

172



173

K HeopranuueckuM KOMIIOHEHTaM, 00s3aTe/IbHO IPUCYTCTBYIOIUM B TBEPABIX IOPIOYUX HCKOIIae-
MBIX B OOJIBIIMX WJIM MEHBIIMX KOJIMYECTBAX, OTHOCATCS MUHEpaJIbHbIE NPUMECH (TJIMHUCTHIE MUHE-
pauiel, KapOoHaThI, CyIb(UIBI JKene3a, KBapil u ap.). Kpome MUHEpanbHBIX MPUMECEH B TBEPABIX TOPIO-
YUX UCKOMaeMBbIX cofepxurcs ot 15 1o 60 % Bnaru.

B coctaB oprannueckux KOMIIOHEHTOB BXOIST YIJIEPO, BOAOPO, KHCIOPOL, a30T, cepa u Gocdop.
MunepaipHBIC PUMECH B Boja cunTarores 6amractoM. Cepa u ¢pocdop nmpruHAIISKAT K BPSIHBIM TIPH-
MmecsiM. CopeprkaHue OaTacTHBIX M BPEAHBIX COCTABISIOUINX ISl OOJBIIMHCTBA HAMPaBICHUH HCIOIb-
30BaHMS TBEPABIX TOPIOYMX UCKOIIAEMBIX CTPOTO JIUMUTHPYETCH.

TeKkcTypHO-CTPYKTYpHbBIE OCOOCHHOCTH ITOJIE3HBIX HCKOIAEMBIX SIBIISIIOTCS] BAXKHBIMU [TOKa3aTEISIMU
OLICHKM KayecTBAa MUHEPAILHOTO CBHIPbS AJISl TEXHOJIOTMYECKUX IieJieil. B3anMOOTHOIEHHS MUHEPAIb-
HBIX arperartoB, ¢opma, pa3Mephl U CIOCOOBI COUYETaHHsl B HUX MHHEPAJIOB BIMSIOT Ha CXeMy Iepepa-
OOTKM IMOJIE3HBIX MCKOIAEMBbIX, OOYCIaBJIMBAIOT ONTHMAJbHYIO KPYHNHOCTh HMX JPOOIEHUS U HU3-
MEJIbYEHHS], 00eCTIeUNBaIONIYI0 HanboJee TOIHOE PACKPBITHE 3€PEH M M3BJICUCHHUE MOJE3HBIX KOMIIO-
HEHTOB B COOTBETCTBYIOIINE KOHLIECHTPATHI

TekcTypa HOJIE3HBIX MCKONAEMbIX OINpPENeIseTCs IPOCTPAHCTBEHHBIM B3aHMMOPACIIOIOKEHHEM MU-
HEePaJIbHBIX arperaToB, OTIMYAIOLIUXCS APYr OT Apyra Mo cOCTaBy, ¢popMe, pazmepaMm U cTpykrype. Ilo
MaciTadaM MposIBICHHUS BBIACISIOT Mera-, Makpo- ¥ MUKpO - TeKCTypbl. [lepBas xapakrepusyer Kpyn-
HBI€ 110 IUIOIAAN MMHEpAIbHBIE arperarsl, B3aMMOOTHOIIEHHUSI MEXKAY KOTOPBIMH H3y4aroTCs B €CTe-
CTBEHHBIX WJIM UCKYCCTBEHHBIX OOHaKCHHMAX. MaKpOCTPYKTypa pa3inuacTcs BU3YaJbHO B OTAEIBHBIX
mTydax Mmoae3Horo uckonaeMmoro. MUKpOTeKCTypa HaOI0AaeTcsl MoJ MHUKPOCKOIIOM.

CTpyKTypa MoJie3HBIX HCKOMaeMbIX orpesensiercs GopMoi, pasMepaMu U CIIOCOOOM COYETaHHS OT-
JEeNIbHBIX MUHEPANbHBIX 3€PEH WM UX 00JOMKOB B IPOCTPAHCTBEHHO 000COOIEHHBIX MUHEPAJIbHBIX ar-
peratax. MUKpOCTPYKTypa U3y4aeTcsl B MEJIKO3EPHUCTBIX arperarax mnoji MUKpOCKOITOM.

[To MopdonorndeckuM TNpU3HAKAM BBIIEISIOTCS CICAYIOUIME THITBI TEKCTYpP MOJE3HBIX HCKOIae-
MBIX: MacCHBHasi, ISTHUCTAs, MOJIOCYATasl, MIPOXKUIKOBAsL, cepornaanbHas, MOYKOBHIHAS, APOOICHAs,
MTyCTOTHAsA, KapKacHasl, perxias (puc. 2.5).

MaccuBHast (CIUTomIHAasl) TEKCTypa XapaKTepU3yeTcsl paBHOMEPHBIM BBHITOJHEHHUEM IMPOCTPAHCTBA
arperatTaMd MOHO- WJIM IOJIMMUHEPAIbHOIO COCTaBa; OHA PACIPOCTPaHEHA HAa MECTOPOKICHHSIX BCEX
TeHETHYECKUX TUIIOB.

IIaTHUCTON (TaKCUTOBOI, BKpAaIUIEHHOI) TEKCType CBONMCTBEHHBI HETPABWJIbHBIE BBIJIEICHUS PY/-
HBIX MUHEPAJIOB CpeAH HEPYAHON MUHEpalbHOH Macchl. OHa OTMEYaeTCcss B MECTOPOXKICHHUSAX BCEX TH-
MIOB, KPOME 0CaJOYHBIX.

[Tonocyatast TEKCTypa U €€ Ppa3HOBUIAHOCTH - JICHTOUHAS, CJIOUCTAsl, TMH30BUAHAS.

[notiuaras, THEWCOBUIHAS, TPEOCHYATAS U JIP.- MIPEICTABICHBI Y€PEIOBAaHUEM I10JIOC PA3INYHOIO
MHUHEPAJIBHOIO COCTaBa WM C Pa3IUYHON CTPYKTypoil. OTaenbHble Pa3sHOBUAHOCTH IIOJIOCYATON TEK-
CTYPBbI IIPUCYLIH MECTOPOKACHUIM OIPEICIICHHBIX THIIOB:

CJIOUCTAs - OCaZOYHBIM,

THEHCOBU/IHAS, CITaHIIEBATAs M TUIOHYATas - MeTaMOp(OTeHHBIM,

rpeberyarast (KpycTH(GUKAIIMOHHAS) U TIOTOYHAs ((DITYKTyallHOHHAS) - MArMaTOT€HHBIM.

[MpoxunkoBasi TEKCTypa TUIIMYHA JJIsSi MArMaTHYECKUX U TUAPOTEPMANBHBIX MeCTOpoKaeHui. OHa
o0pa3yeTcsi CHCTEMOM CeT4aThIX, MePECEKAIOIINXCS UK [TOYUTH MapalIeIbHbIX MPOKUIKOB.

CdeponpanbHas TeKCTypa OTIMYACTCS KOHLIEHTPUYECKMMH BBIIEICHUSIMH MUHEPaJbHBIX arpera-
TOB. J{JIs1 pa3nuYHbIX TUIIOB MECTOPOXKACHUM XapaKTEPHbI OTJACIILHBIE €€ PAa3HOBUIHOCTH:

HOJIIyJISIPHAS - JIJISl MATMaTHYECKUX,
KOKap/IoBas, Ipy30Basi M CEKPEIMOHHAS - JJIS THIPOTEPMAIbHBIX,
KOHKPEIMOHHAs ¥ CEKPEIIMOHHAS - JIJIsl MECTOPOKICHU BEIBETPUBAHUS,
00JuTOBas, 0000Basi, KOHTIIOMEPATOBAs - ISl OCAI0YHBIX, KOJIbIEBas,
e JIpy30Bas W JIy4UCTas - A1 METaMOP(OTeHHBIX.

IToukoBuHAS TEKCTYpa BO3HHKAET NPU BBIACICHUH MHHEPAIBHBIX MacC M3 KOJUIOMIHBIX PacTBO-
poB. Haubosee yacto oHa HaOMoaeTCs B pyJax MECTOPOXKICHUH BRIBETPUBAHUS U TUAPOTEPMAILHBIX.

Tekctypa apobiieHust popMHupyeTcsi B pe3ysibTaTe IpoOJICHUsT MUHEPAIbHBIX MacC paHHEH reHepa-
Y ¥ TOCJIEAYIOMEH IIeMEHTAITNN 00JIOMKOB MUHEpAIaMH TTO3MHUX reHepanuii. OTAeNbHBIE €€ pa3Ho-
BUJHOCTU — OpekuuneBasi, OpeK4rneBUIHAS, TIETebYaTas — OTMEUYAIOTCS B PyJlaX MECTOPOXKICHUN Me-
TaMOp(OTeHHBIX, MAarMaTHUECKUX, THAPOTEPMAIHHBIX ¥ BHIBETPUBAHMS.
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Puc. 2.5. Tunsl TeKCTYp MoJNe3HBIX UcKomaeMbIX (1o B. U. Cuuprosy):
a - IATHHUCTAsL, O - mosocyaras, B - KpyCTU(QHUKALMOHHAS, T - IPOKUIIKOBAs, JI - KOKapAoBasi, € -
OO0JINTOBAS, K — OpeKuneBast

[lycrotHas (mopucTas, my3slpyaras, COTOBast) TEKCTypa TUIIMYHA AJIS OTACNIBHBIX Y4aCTKOB MECTO-
POXIEHHUH BBHIBETPUBAHUS U OTIMYAETCS KABEPHO3HBIM CTPOCHHEM PYAHOM MaccChl, O0YCIIOBICHHBIM H3-
OuparteIbHBIM BBIIICTAYNBAHIEM MUHEPAIIOB.

Kapkacnas (sauencrast, SIIM4Has) TEKCTypa TAaKXe BO3HHKAET B 30HE OKHCIICHUS PYIHBIX MECTO-
poxnenuil. OHa mpencTaBiIeHa CHUCTEMON TOHKMX MHHEPAJIBHBIX MEPEropoioK, SYEHKH KOTOPBIX BbI-
IIOJIHEHBI PHIXJION MUHEPAJIBLHOU MACCOH.

Peixnas (00omMovHast, 3eMIIHCTas], TOPOIIKOBAs, CAXKUCTAs1) TEKCTypa HaOII0JaeTCsi Ha MECTOPOXK-
JCHUSX BBIBETPUBAHUS U 0CaA04HBIX. OHa CBOWCTBEHHA C1ab0 YIJIOTHEHHBIM OCaJKaM, CJIOXECHHBIM
00JIOMKaMH U 3epHAMHU PA3IMIHOTO pa3Mepa.

Cpenu CTpyKTYp MOJIE3HBIX HCKOMAEMBIX MO0 MOP(OIOTHYECKUM MPU3HAKAM BBIICIISIFOTCS CIIEIYTO-
IMEe TUIBI: PABHOMEPHO3EPHUCTAs, HEPABHOMEPHO3EPHHUCTAs, INIACTUHYATAs!, BOJOKHUCTAsA, 30HAJIbHAS,
KpHCTAIUIOrpaMuecKl OpUEHTUPOBAHHAs, TECHOTO CpPacTaHMs, 3aMEIeHHs, APOOJICHHs, KOJLIOMOpP(-
Hasi, chepomuToBas, ooiomMouHas (puc.2.6.).

PaBHOMEpHO3epHHUCTAsT CTPYKTYpa XapaKTepU3yeT MHHEpaIbHBIE arperarbl, CIOKEHHbIE 3epHaMU
MHUHEPAJIOB NPUOIU3UTEIBHO OJHOrO pasMepa. OHa TUIHMYHA AJIS1 SHAOTEHHBIX MECTOPOXIEHUH. B py-
JlaX -MarMaTOTeHHBIX MECTOPOXJIEHUH BCTPEYAIOTCS PaBHOMEPHO3EPHUCTHIC CTPYKTYPBI OTIIOXKCHUS
(rumImoMopHO3EPHUCTAS, AITIOTPUOMOPGHO3EPHHUCTAS, CHACPOHUTOBAS U Jp.), a BpyJax MeTamop-
(hOTEHHBIX MECTOPOXKICHUH - CTPYKTYPBI IEPEKPUCTATITU3ALHH.

HepaBHOMepHO3epHHCTasI CTPYKTypa OTMEUYAETCS B MENKO3EPHUCTBIX arperarax, BKIFOUYAIOIINX BBIZC-
JICHUs] KPYITHBIX 3€peH, WM B KPYITHO3EPHUCTHIX arperarax, CoJepKaiiux MeJIKHe BKIFOUEHHs KaKoro-
100 MuHepasia. ITOT THUIl CTPYKTYpP MPUCYLI MArMaTHUECKUM U THAPOTEPMAIEHBIM MECTOPOXKICHHUSIM.

[InactuHYaTas U BOJIOKHHUCTAs CTPYKTYpHI, HAOIIOAaEMbIE B SHJOTCHHBIX MECTOPOXKICHMAX, Xa-
PaKTEpU3YIOTCS  COOTBETCTBEHHO IUTACTHHYATOW M HUTEBUAHON (POPMOU Clararomux rmojie3Hoe UCKO-
naeMoe MUHEpabHBIX BBIJICIICHHH.
3oHanbHasE CTPYKTypa BBIPAXKAETCS] B 3aKOHOMEPHOM UepeAOBAaHMM MHHEPAJIBbHBIX I10JIOC, TOCIIEA0BA-
TEJIGHO OTJIAraBIIUXCS M3 THIPOTEPMAIbHBIX PACTBOPOB.
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Kpucrannorpaduuecky OpUeHTUPOBaHHAS CTPYKTypa (pelieTrdaras, 3MyJIbCHOHHAsI) CBOMCTBEHHA
MarMaTHYeCKHM, TErMaTUTOBBIM H PEXe THAPOTEPMATBHBIM MECTOPOXKIeHUIM. [IJIsi Hee THITUYHBI BbI-
JISJICHUS. OJTHOTO MUHEpaja Mo KPUCTAILIOrpanIeCKUM HAMPABICHUSIM JIPYTOro.

CtpyKkTypa TeCHOTO cpactaHus (ceTuaTasi, Tpaduveckas U Jp.) BOZHUKAET B PE3yJIbTaTe IIyOOKOro
NPOHUKHOBEHUSI OJHUX MHUHEPAIOB B JPyrue ¢ 0oOpa3oBaHHEM CIIOKHBIX W3BWIMCTHIX rpanuil. OHa
BCTpEYaETCsl MPEUMYIIIECTBCHHO B MArMATOT€HHBIX MECTOPOXKICHHUSIX

Crtpykrypa 3ameineHus: GopMupyeTcst B IpOIECCe METACOMATUYECKOTO BBIJICICHUS OJTHUX MUHEpa-
JIOB TI0 KOHTYpaM paHee o0pa3oBaBIInXCs. Ee pasHOBUAHOCTH - TeTebuaTas, CKeJIeTHas, PEITUKTOBas-
OTMEYAIOTCS B PY/IaX 30HbI BRIBETPHUBAHUS U THIPOTEPMATIHHBIX MECTOPOXKICHHH.

CtpykTypa Ipo0iieHus: HAOM0JaeTCS B OCHOBHOM B METaMOP(OTeHHBIX MECTOPOKAeHUsIX. OHA 5B-
JISICTCS PE3YIBTATOM OTJIOKEHUSI TIO3THUX MUHEPAJIOB B Pa3pyIICHHBIX 30HaX paHEe BHIICISABIINXCS ar-
peraTos.

KommomopdHas cTpykTypa MOJIE3HBIX UCKOMAEMbIX KOPBI BHIBETPUBAHUS, a TAK:KE OCAJTOYHOTO U
TUAPOTEPMAIILHOTO TPOUCXOKICHHS PA3BUBACTCS NIPU BBIJICIICHUNA MHHEPAJIOB U3 KOJIIOUIHBIX PacTBO-
pOB.

[

NESMLS S |

Puc. 2.5. Tuns! cCTpykTyp moie3HbIX nckomnaeMbix (o B. . Cuuprosy):

@ -paBHOMEPHO3EpHHCTAs, O ~-HEPAaBHOMEPHO3EPHUCTAsSI, B —KPUCTAIUIOrpa)nIecKu OPUEHTUPOBAH-
Hasl, T-IIPOOCHMS, 1 - KoJuIoMophHas

CdeponurtoBast CTpyKTypa OTIMYACTCS JIyYUCTHIM WIIM KOHICHTPUYECKU-OKPYTIIBIM CTPOSHHEM MH-
HepanbHoro arperara. OHa HaOMOAAETCSI B Py/IaX MECTOPOKACHUI BEIBETPHBAHUS U THAPOTEPMATBHBIX.
O06a0MOYHAas CTPYKTYpa TUIIMYHA JUIS OCAJI0YHBIX MECTOpOKAeHUH. OHa XapaKkTepHa JUIsl pa3ieIbHO-
3€PHUCTHIX WM CLIEMEHTUPOBAHHBIX MUHEPAILHBIX Macc.

KoHTponbHbIE BOIIPOCH! U 33aAaHNA

1. Yro Ha3pIBaeTCA Ka4€CTBOM ITOJIE3HBIX HCKOMAEMBIX ?

2. Kakue xapaKTepHCTHKH OTPENIENSIOT BEIECTBEHHBIN COCTAB METAIMYECKUX W HEMETAITHYe-
CKHX py[l, HICKOIIAE€MBIX YIJIEH, CTPOUTEIbHBIX TOPHBIX ITOPOA?

3. HazoBuTe rnaBHbIE MPOMBILIJICHHBIE MUHEPAIBI Py aTFOMUHUS, BOJb(Gpama, xeJie3a, Mapratua,

MeJIH, HUKEIIs, cepbl, hocdopa.

Uro TaKkoe THIIBI ¥ COPTA MOJNE3HBIX NCKOMAeMbIX ?

UYto Ha3bIBaETCS TEKCTYPOH U CTPYKTYPOH MOJE3HBIX HCKOMAEMBIX ?

o>
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2.1.4. 'eonoruyeckue ycJI0BUsI 00pa30BaHUSI MeCTOPOKIEHHU I MOJIE3HBIX HCKOMAaeMbIX
Ha ornasiienune

W3y4eHrne reolornIeckux yCIOBHM 00pa30BaHUS MECTOPOXKICHHUN ITOJNIE3HBIX MCKOIAEMBIX BKIIFO-
yaeT B ce0sl BOMPOCHI, Kacarollrecss MX TeHEeTHYECKOW CHCTEMAaTHKH, CBS3HM C OIPEIEICHHBIMH TeO-
JIOTUMECKHMHU CTPYKTypaMU U KOMIUIEKCAMH TOPHBIX TOPOJI, ICTOYHUKOB U CIIOCOOOB OTJIOXKCHHUS T10-
JIE3HBIX MIUHEPAIBHBIX Macc, a TakKe (PU3NKO-XUMHIUECKHUX TTapaMeTPOB MPOLIECCOB PYA000pa30BAHMS.

Tabauma 2.2.
I'eHeTHvecKast KIIaCCU(UKAIIHS ITOJIC3HBIX UCKOMAEMBIX
Cepus I'pynma Kirace ITogxmacc
OnporeH- |Marmaro |Marmartndeckuii |PaHHeMarmaTHdecKHit
Has reHHas Ilo3pHemMarmMaTUYeCKHit
JIMKBaIMOHHBIHN
ITermaTuTOBBIM IIpocThix nErMaTUTOB
IlepexpucraminzoBaH-
HBIX IIETMATHTOB
MeTtacoMaTHYCCKU 3a-
MEIIEHHBIX IIETMAaTUTOB
I'maporepmans- [InyTroHOoTEeHHBII  (TITYy-
HBI} OUMHHBII)
Bynkanorenssiii - (npu-
ITOBEPXHOCTHBIN)
Marmaro- | KoHTakToBO- AIEOUTHTOBBIN
T€HHO- MeTacomaTuye- ['peitzenoBbIit
MeTa- CKHH CkapHOBBIH  (HM3BECTKO-
Mopdo- BO- U MarHe3nalbHo-
TeHHast CKapHOBBII1)
Mera- Metamopduzo- Pernonansho-
Mopdo- | BaHHBII MeTaMopdU30BaHHBII
TeHHas KonrakroBo-
MeTaMop(hU30BaHHBII
Metamopduue- PernonansHo-
CKHI MeTaMophUIecKuid
KonTakToBo-
MeTaMophUIecKuit
Dunoreno- |Marmato- | BynkanorenHo- He BrBIEEHEI
9K30I€H- |TeHHO- 0CaJIOYHBIN » »
Has cequMeH- | 'maporepmanbHO-
TOreHHas |O0caJOYHBIN
Ox3ored- |Cemu- BriBeTpuBanus Ocrarounsnii Mu-
Has MEHTO- (bUIBTPAIIMOHHBIN
reHHas
OcagouHbIi MexaHn4ecKui
XuMHUYecKuH
brnoxummueckuii

2.1.4.1.'eneTuyeckas kjaaccupukanus MeCTOPOKIAEHH I
Ha ornasnenue

KIIaCCI/I(i)I/IKaI_II/IH TMOOBIX O00BEKTOB 3aKJIr0O4acTCsa, KaK HM3BCCTHO, B O6’LGZ[I/IHCHI/II/I HUX B TPYIIHL,
OJM3KHE 110 OIIPEACIICHHBIM IIPU3HAaKaM, KOTOPBIC ABJIAIOTCA IMPUHOUIIAMU K.]'IaCCI/I(bI/IKaI_II/II/I. CHC}IOBa-
TCJIbHO, BBIJICIICHUC I'PYIIIL MeCTOpO)K)IeHPIfI, CXOIHBIX I10 YCJIOBUAM q)OpMI/IpOBaHI/IH, OCHOBAHO Ha I'CHEC-
TUYCCKOM IIPpUHIUIIC. I'eneTnueckas cucTeMaTuKa MeCTOpO)K,Z[eHI/Iﬁ HUMECT BA’KHOC HAYYHOC U MPAKTUY-
CKOC 3HAYCHUEC, ITIOCKOJIBbKY MMCHHO YCJIOBUSA 06pa3013aH1/m MeCTOpO)K,I[CHI/Iﬁ OMpeACIAOT 3aKOHOMEPHO-
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CTH WX pa3MeUICHUs B 3€MHOH KOpe, OCHOBHBIC NPOCTPAHCTBEHHO-MOpP(oIOrHdeckne U 0ObEMHO-
Ka4ueCTBEHHBIC XapaKTEPUCTUKHU.

CymecTByeT AO0CTaTOYHO OOJIBIIOE YUCIO BAPUAHTOB KJIacCH(PUKALNN MECTOPOXKICHHUHN 110 X TeHe-
3ucy. B tabnuue 2.2.mpuBeneH oAMH U3 Haubolee pacmocTpaHeHHbIX. CaMbIMU KPYIMHBIMH €JMHALIAMA
KITacCH()MKANK SBISIOTCS CEPUU- SHAOTCHHAS, YHIOTEHHO-K30T€HHAsl M 3K30T€HHAs!, BBIJICIICHHBIC 10
NPUHIUITY HCTOYHUKOB SHEPTUH, 32 CYET KOTOPOH COBEPUIAIOTCS T'€0JOIMYECKHe MPOLECCHl, IIPHBOIS-
mue K OPMUPOBAHHUIO MECTOPOKICHHI MOJIE3HBIX HCKOTIAEMBIX.

OOBbearHeHNEe MECTOPOKACHHN B TPYIIIBI CBSA3aHO C TPEMSI OCHOBHBIMH IPOIECCAMU IIETPOTEHE3a,
a ClIeZIoBaTeNIbHO, M Pyn000pa3oBaHMs - MarMaTH3MOM, MeTaMop(u3MOM U cexuMeHToreHe3oM. [lpn
9TOM Hapsny C TPaAWLIHOHHO ONHMCHIBAEMBIMH MarMaTOreHHBIMH, METaMOP(OTeHHBIMH M CEIUMEHTO-
TeHHBIMU MECTOPOXKICHUSIMH JOTOJHUTENLHO BBEACHBI MEPEXOJHbIE MarMaToreHHO-MeTaMop(oreHHast
TpyIIa B SHIOTCHHON CEpHH U MarMaToOreHHO-CEIMMEHTOTEHHAsI B 9HJIOTEHHO-9K30reHHoH cepun. [1o-
CKOJIbKY Ka)KIBIH U3 Ha3BaHHBIX MPOLIECCOB OUEHb CIOXKEH IO XapaKTepy Pa3BUTHUSA BO BPEMEHH U IPO-
CTpaHcTBe, (popMamM W YCIOBHSAM MPOSBICHUS, (DUINKO-XMMUYECKOMY MEXaHHU3My 000COOIeHUs u
HAKOIUICHNS! MHUHEPABbHBIX MAacC, UMEHHO Ha 3THX T€HETHYECKHUX NPHUHIMIIAX OCHOBAHO BBIIEIEHHE 00-
aee IpoOHBIX eIMHUI KIaCCH(UKAINH - KJIACCOB M MOAKIIACCOB.

Tak, MarMaTOreHHbIE MECTOPOKICHHUS TTOAPA3ACISIOTCS Ha KIaCChl B COOTBETCTBUM ¢ OCHOBHBIMHU
STamaMy SBOJIONUH U An(PEepeHINAE MarMaTHYeCKUX PACIUIaBOB, B TCUCHHE KOTOPBIX MEHSETCS W
XapakTep cpelbl MUHEPaI000pa3oBaHusL.

[Moaxmaccel CBS3BIBAIOTCA CO BPEMEHEM M MEXaHHU3MOM 00OCOOJCHHS TOJIE3HBIX MHUHEPaJIbHBIX
Macc, TI1yonHol GOPMHUPOBAHHS MECTOPOKICHHIA.

MeTtamopdoreHHbsle MECTOPOXKICHHS KIacCUPUUUPYIOTCS COTJIACHO OCHOBHBIMHM THIIAM METaMOp-
¢duzma.

Jnsi cemMMEHTHBIX KilaccuuKanus 0a3upyeTcs Ha OCHOBHBIX ATalaxX CeIMMEHTOreHes3a (B IIU-
POKOM CMBICTIE 3TOI'O CJIOBA) - MOOMJIM3AaLMH BEILECTBA B KOPE BBIBETPUBAHUS U MOCIEAYIOILEM OCaIKO-
HaKOIUJICHUH, a TAKXKe Ha (PU3MKO-XMMUIECKOM MEXaHH3ME MTPOTEKAHUS 3TUX IPOLIECCOB.

2.1.4.2.CBs13b MeCTOPOKIEHUI1 ¢ OCHOBHBIMU CTPYKTYPHBIMH 3JIEeMEHTAMH 3€MHOMH KOPbI
Ha ornaBnenue

MecTopoXIeHUs TI0JIEe3HBIX NCKOTIAEMBIX TPOCTPAHCTBEHHO M T€HETHUYECKH CBSI3aHBI C OMpEIeIICH-
HBIMHU YYacTKaMU 3€MHOH KOpBL, HIH €€ OCHOBHBIMH CTPYKTYPHBIMH DJIEMEHTaMH, OT HCTOPHH
TeOJIOTMYECKOr0 Pa3BUTHsI KOTOPHIX 3aBUCAT B KOHEUHOM HTOTE KaK XapaKTepHbBIC JJIs KaXIO0ro U3 HUX
THIIBI MECTOPOXKICHUH, TaK U YCIOBHS UX (OPMHUPOBAHHA. B CBS3HM C 3THM BBIICISAIOTCS MECTOPOXK/Ie-
HUS:

1 )reoCHHKIMHAIBHBIX 00JIACTEH;

2)nnatdopMeHHbIX 00JIacTeH;

3)1Ha MOpE U OKEAHOB.

Mecmopooicoenus 2eocuHkaunanrbHulx ooaacmeil. I €OCHHKIMHAIBHBIE 00JACTH MPEJICTABISIOT CO-
0ot HanboJree MOIBIKHBIE B TEKTOHHYECKOM OTHOIICHHN YYaCTKH 3€MHOU KOphl. Ha BceM mpoTsokeHun
Pa3BUTHUSA STUX MOOWIBHBIX 00JacTell MPH MX MOCTEIICHHOM MPEBPANICHUN B OTHOCUTEIBHO CTAOUJIbHBIC
CKJIa4aThle COOPYKEHHUsI 00pa3yroTCs SHAOTEHHBIE U YK30TE€HHBIE MECTOPOXKICHHS MHOTHX MOJE3HBIX
uckonaeMbix. OHaKO ycIOBUSI (POPMHUPOBAHUSI MECTOPOXKICHUH CYIIECTBEHHO Pa3IMYalOTCs Ha Pa3HbIX
CTa/IMSAX ABOIIONNY TEOCHHKIIMHANIEH. B MX reomornyeckoll HCTOPUU BBIIEISIOT JIBE OCHOBHBIE CTa/INU:
PaHHIO (OPTOTC€OCHHKIIMHATBLHYIO) U TO3THIO0 (OPOTeHHYIO).

Pannsst craanst pa3BUTHSI TEOCHHKIIMHAIIM OXBAaThIBA€T HanOoJee JAIUTEIBHBIA OTPE30K BPEMEHH -
OT €€ 3aJI0XKEHHUS JI0 OCHOBHBIX (ha3 CKJIAAUaTOCTH. ['€0IOrnuecKue mpoIiecchl, B TOM YKCIIE U py000pa-
3yIOIIKE, TPOUCXOAST B 3TO BpeMs B 0OCTaHOBKE MPE0OIIaaroiero pacTsKeHHs 3eMHOM KOPBI, TPUBO-
JISIIIETO K HAPYIICHHUIO €€ CIIONIHOCTH, a TAKXKE B YCIOBHSX OOIIEro MPOrubanus TePPUTOPHU, MOIIHO-
r'0 0CaIKOHAKOIUICHUsI, ”HTEHCHUBHOT'O MPOSIBIICHHSI TOJBOJHOI0 0a3aIbTOBOrO ByJlKaHU3Ma. B nmporubax
HAKaIUTMBAFOTCS. MOITHBIE TOJIIY BYJIKAHOTCHHBIX M OCaJIOYHBIX MOPOJ, a 10 KPYIHBIM pa3ioMaM BHEJI-
PSIIOTCS MarMbl OCHOBHOTO M YIIbTPAOCHOBHOT'O COCTaBa, CIIAraloliie HHTPY3UBHEIE TEla.

Ko Bcem kommuiekcam mopoJ| paHHeW CTaJuy MeOCHHKIMHAIBHOTO Pa3BUTHS - OCAJI0YHBIM, 3D dy-
3UBHBIM W WHTPY3UBHBIM - MPUYPOUYECHBI ONpECIICHHbIE TPYIIbI MOJE3HBIX WMCKOMAEMBIX, MPHYEM B
(OpMHPOBaHNH PYAHBIX CKOTUICHHI OCHOBHOE 3HAUYEHHE MUMEIOT MaHTHUITHbIE UCTOYHHKH BEIIECTBA.
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C 0caZioYHBIMU KOMIUIEKCAMHU CBA3aHBI MECTOPOXKACHUS 0OJIOMOYHBIX M TITMHUCTHIX MOPOJ, KapOo-
HATHBIX TOPOJT C TUIACTOBBIMH 3aJIS)KaMU JKEJIE3HBIX U MapraHIIeBbIX pyJ, O0KCUTOB, GocdopuToB u p.

B cyOMapuHHBIX YCIOBUSAX 00pa3yIOTCS MOIIHBIC BYJIKAHOTCHHBIC TOJIU 0a3alibT-TUIAPUTOBOTO
COCTaBa, C KOTOPBIMU ACCOLMUPYIOT BYJKAHOT€HHO- U TUAPOTEPMAIBHO-OCAJOUYHBIE MECTOPOKIACHUS
MeIH, [IUHKA, CBUHIIA, a TAK)XKE OKCUIHBIX PY[ JKeJle3a U MapraHia.

YapTpaOCHOBHBIE M1 OCHOBHBIE MHTPY3UBBI MPOIYLIMPYIOT MECTOPOKACHUS XPOMUTOB, TUTAHOMAT-
HETUTOB, METAJIJIOB ILITATUHOBOM TPYIIIIHL.

Ilo3ausist (oporeHHas) CTamus COOTBETCTBYET MPOSBICHHUIO TIaBHBIX (ha3 CKIATIaTOCTH W TOCTe-
MIEHHOMY TpPEBpamleHNu0 MOOMIBHONH T€OCHHKIMHAIBHON 00JacTH B MOJOJO€ TOPHO-CKJIaIdaToe Co-
opyxenue. OHa XapakTepU3yeTCs CMEHOW 3HAaKa TEKTOHWYCCKUX JBWKCHUH M OOIIUM BO3JbIMAHHCM
TEPPUTOPHUH, KOTOPOE HAYMHAETCS B IICHTPAJIBHBIX €€ YaCTSIX U MOCTEIICHHO Pa3pacTaeTcs K nepudepum.
W HTEHCHBHO TIPOSBISIFOTCS MTPOLIECCH MeTaMopdu3ma.

I'maBHBIM (ha3aM CKIIQTYATOCTH CBOMCTBCHHA MOIIHAS MHTPY3UBHAS JIEATEILHOCTD, TPUBOISIIAS K
00pa30oBaHMI0 0ATONMTOBBIX TEJ MPAHUTOUIHOTO COCTaBa. [IJis HUX THUIIMYHBI IETMATUTOBBIC, AILOUTH-
TOBBIE, TPEH3EHOBBIE MECTOPOXKICHUS OJI0OBa, BONb(dpama, TaHTana, tutus, oeprmtust. C yMepeHHO Kuc-
JBIMU TPaHUTOWAAMH aCCONUUPYIOT CKapHOBBIE MECTOPOKICHHS BOJIb(ppaMa U THAPOTEPMaIbHBIE 30J10-
Ta, MEJH, MOJIHOJICHA, peKe CBUHIIA M ITMHKA. C MaJbIMU MHTPY3USIMHU 3aKITFOYATEIBHBIX 3TAllOB Pa3BU-
THS T€OCUHKIIMHAJICH T€HETUYECKU CBSI3aHbl THAPOTEPMAIbHBIE MECTOPOKACHUS Py LIBETHBIX, PEAKHX,
PaIMOAKTUBHBIX M OJIATOPOJHBIX METAJIOB, a TaKXKe CKAPHOBBIE MECTOPOXKIEHHS KOMIIEKCHBIX Py
(CBMHIIOBO-LIMHKOBBIX, BOJNb(PaM-MOIHOICHOBBIX).

C nazemHbIMU 3¢ (Dy3UBaMU IPEUMYIIECTBEHHO aHJIE3UTIAMTOBOIO COCTaBa aCCOIMUPYIOT THIPO-
TepMaJIbHBIE BYJIKAHOTEHHBIE MECTOPOXKACHHUS 30J710Ta, cepebpa, oioBa, pTyTu. llpeamomaraercs, 9ro
HWCTOYHUKH PYJHOTO BEIIECTBA HA 3TOM CTaJUU UMEIOT CMEILIAHHBIA MAHTUIHO-KOPOBBIN XapakTep.

C mporieccamMu 0CaIKOHAKOTICHUS, KOTOPhIE B TEUCHHE OPOreHHOW CTaJNH Pa3BUBAIOTCS B Ipese-
Jax MporuOoB, CBsi3aHO O0pa30BaHWE MECTOPOXKIACHUH CTPOWTENHHBIX MAaTEpHUAIOB, KayCTOOHWOINTOB,
MUHEPAJIHHBIX COJNieH. BONMBITMHCTBO MECTOPOXKICHHUI T€OCHHKIMHAIBHBIX 00JacTel OTIIMYaeTCs CIIO0XK-
HOW Mopdosorueld Ted MOJE3HBIX HCKOMAaeMBIX, X CHJIBHOM TEKTOHHYECKOH HApPYIIEHHOCTBHIO, YTO
MPEIbABISIET 0COObIE TPEOOBaHMSI K MPOIIecCaM UX pa3paboTKy.

Mecmopoowcoenus nnamgopm. 1lnaThopmbl SBISIOTCS OTHOCUTENHFHO YCTOWYHMBBIMH B TEKTO-
HUYECKOM OTHOIIICHUU OOJIACTSAMU 3EMHOM KOPBI, XaPaKTEPU3YIOIIMMHUCS JIBYXbAPYCHBIM CTPOCHHEM C
COOTBETCTBYIOIIUMH KKJIOMY U3 SIPYCOB KOMIUIEKCAMU MECTOPOXKICHUN MOJIE3HBIX HCKOTIAEMBIX.

HwxHnit cTpyKTYpHBIA sipyc, Mn GyHAaMEHT TaTopM, CIO0XKEeH OOBIYHO CKIIATYaTHIMHA CHIBHO
MeTaMOp(PU30BaHHBIME (POPMALHASIMU TOPOJT APXEHCKOr0, IPOTEPO30KUCKOT0 MM O0Jiee MOJIOIOTO BO3-
pacta. Bepxuuii sipyc - miiaTOpMEHHBINA Y€XO0JI - MPEACTABICH OTHOCUTEIBHO CIIOKOWHO 3ajIeraroniMK
0CaJIOYHBIMU, PeXKe BYJIIKAHOT€HHO-0CAI0YHBIMH ITOpoIaMH (aHepO30sl.

st TpaHUTO-THEWCOBOTO OCHOBaHHUS HAaUOO0JIee TUITMYHBI MECTOPOXKICHHS CIIOJSIHBIX U PEOKO-
METaJIbHBIX ITerMaTuToB. K MeTamophruiyeckiuM 00pa3oBaHUsIM 3TOTO K€ CTPYKTYPHOTO Spyca OTHOCST-
Csl KpyITHEHIIINEe MECTOPOKICHHIS JKEJIC3UCThIX KBApIIUTOB.

MHorue MecTopokIeHus 1aThopM 00pa30BaHbl B CBI3U C MPOSBICHUIMU MarmMatusMa. C Tparo-
BBIM MarmMaTU3MOM CBsI3aHO (hOPMHUPOBAHHE MECTOPOXKIACHUHN CYJIb(QHUIHBIX MEIHO-HUKEIIEBBIX PYJI, HC-
JIaHJICKOTO 1marta. B cimydasx, Koraa Tpanmnbl KOHTAKTUPYIOT € IUIACTaMU YIJIe, BOSHUKAIOT MECTOPOXK-
neHus rpadurta. OdeHb XapaKTepHBI U TIATGOPM MECTOPOXKICHUS aTMa30HOCHBIX KUMOepiauToB. C
YIIBTPAOCHOBHBIMH — IIEIIOYHBIMH TOPOJAMH, YacTO CIATalolUMH MHOTO(a3HbIE KOJIBIIEBBIE WHTPY-
30U, aCCOLUUPYIOT MECTOPOXKIACHHMS (DJIOTOIUTA, PEIKUX 3€MEIIb, aIFOMUHUEBOTO ChIPhSI.

MecTopoxnenus miatpopMeHHOro dexiia GOPMUPYIOTCS B OCHOBHOM B X0JI€ SK30T€HHBIX T'€0JI0T -
YeCcKuX mporeccoB. Cpen HUX cleayeT Ha3BaTh MECTOPOXKICHUSI OOKCHTOB, JKEJIE3HBIX U MapraHIIeBBIX
pya, GochopUTOB, KATMIHHBIX U KAMEHHBIX COJICH, YIJIeH, OTHEYIOPHBIX TJIMH U Pa3IMYHBIX CTPOUTEIIb-
HBIX MaTepHaioB. B 00pa3oBaHmM SK30TCHHBIX MECTOPOKACHIN 3HAUUTEIHLHYIO POJIh UTPAIOT MPOIIECCHI,
00YyCIIOBIIGHHBIC KU3HEICATEIILHOCTHIO Pa3IMYHBIX OPTaHU3MOB.

Mecmopooicoenus ona mopeii u oxearnog. MupoBoit okean 3aauMaeT 70,8 % MOBEPXHOCTH HaIICH
IUTAHETHI U SIBJIAETCS 00JIACTHIO ¢ OCOOBIM OKEaHWYECKUM THIIOM CTPOSHHUS 3eMHOU KOpbI. be3yciioBHO,
OH TIPEACTABISET cO00M 001acTh 00pa30BaHMsI MHOTHX MECTOPOXICHUHN MOJIE3HBIX UCKOMaeMbIx. OHa-
KO HallIW 3HAHUS O HUX TIOKa OYEHb OTPaHUYCHBI.

K ocobomy THIly pYIHBIX MECTOPOKIACHHUN 37eCh MPHHAICKAT MKeJIe30-MapraHIIeBble KOHKPEIUH,
MPUYPOUYCHHEIE K TIIYOMHHBIM 30HaM OOJIBIITMHCTBA OKEAHOB M 3aKIIFOUAIONINE B ce0e TpaHAMO3HBIE 110
MaciiTadaM 3amachl MOJIE3HBIX KOMIOHEHTOB. KOHKpenny - moJuMeTauIbHbIe 00pa3oBaHus, cojepKa-
1K€ JKeJIe30, MapraHell, Ko0ajibT, HUKEJIb, BaHaaui. Hanboblime 3amackl TakuX KOHKpELUd oOHapyKe-
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HbI BIoJb 3amanHoro modepexns CIIA Ha riyomnax 1500—3000 M, rie OHHM HOKPBHIBAIOT ILIOIIAIbL
OKOJIO 5 MJTH. KM2. B psijie cTpaH npenpuHUMAIOTCS TIOMBITKA HANAJAUTh MMPOMBIIIICHHYIO pa3paboTKy
3TUX OOTaTEeUIINX PY/I.

Jpyroii cpaBHUTENBEHO HEAaBHO OOHAPYKEHHBIN TUM PYIHBIX MPOSBICHUH - YCTAHOBJICHHBIC B TITY-
OOKOBOJIHBIX YACTSX OKEAHOB METAJUIOHOCHBIC TOPSIYHE PACCOJBl M MOJMMETAJUILHBIC PYTHBIC YKHIBI,
NpUYpOUYCHHBIC OOBIYHO K 30HaM KPYITHBIX Pa3lioMOB. B uX nokanu3anuu OONbIIOe 3HAYEHUE UMEIOT
PUGDTOBBIE CTPYKTYPHI.

Haxkoner, oOIien3BecTHO cojiepykaHre B MOPCKO# BOJIe OOJIBIIOTO YKCIa MOJIE3HBIX METATUTUIECKUX
Y HEMETAJUTMIECKUX KOMIIOHEHTOB, CYMMapHBIE 3aMachl KOTOPBIX BO MHOTO pa3 MPEBbIIIAIOT TAKOBBIE BO
BCEX M3BECTHBIX MECTOPOXJICHUSAX KOHTHHEHTOB. OMHAKO M3-32 HU3KOTO COJCPIKAHUS XUMHUYCCKHX
3JIEMEHTOB ¥ OTCYTCTBUS JICIICBOM TEXHOJIOTUH MACCOBOTO M3BJICUCHUS UX U3 BOJ MOPEH M OKCAHOB I10-
Ka HE MPOU3BOJUTCS, XOTSI MOMBITKH OCBOCHUSI STHX PECYPCOB YXKe MPEIIPUHUMAIOTCSI BO MHOTHX CTpa-
Hax.

2.1.4.3.T'eosornueckue U Gu3nKo-XxuMu4eckme (paKTopbl, ONpee/silome yCJI0BHUs 00pa30oBaHus U
pa3MelneHHus] MeCTOPOKICHU I
Ha ornasnenue

Bce xapakrepucTHKH MeCTOpOKAeHUH (dopma, yCIOBHUS 3alieTaHusl, pa3Mephl, BeleCTBEHHBIH co-
CTaB) OMNpENENAIOTCA UCTOPUEN M MpolLeccaMy TeoJOTHYECKOro pPa3BUTHS TE€X YYAaCTKOB 3€MHOM KOpHI,
KOTOpbIE BMEIIAIOT MeCTOpokAeHus. [1loaToMy MecTOopoXIeHHs MOJEe3HBIX MCKONAeMbIX HE00XO0ANMO
M3y4aTh BO B3aUMOCBSI3H C OKPY’KAOLIEH MX I€OJIOTMYECKOM CPENoM ITyTEM aHaluu3a YCIOBHMH, reoiio-
THYECKUX (PaKTOPOB, OJIArONPHUATCTBYIOMINX 00pa30BaHHIO MOJIE3HBIX HCKomaeMbIX. [t popmupoBanus
Pa3INYHBIX TCHETUYECKUX TPYII MECTOPOKACHUH BeAyIIMMH (hakTopamu SIBIAIOTCS MarMaTU4ecKue,
cTpaTurpaduuecKue, JINTOIOTUIECKUE U TEKTOHUYECKHE,

Maemamuueckue ¢paxmopul. Paznuuablie 23HIOTCHHBIE MECTOPOKICHHS MTOJIC3HBIX UCKOTAEMBIX CBSI-
3aHBI C ONPEACICHHBIMU I10 COCTaBY KOMIUIEKCAMHU M3BEPKEHHBIX TOPHBIX MOPOJ.

C ynbTpaoCHOBHBIMHU MOPOAaMH (IyHUTaMH, HEPUAOTUTAMH, TUPOKCEHUTAMH) aCCOLMUPYIOT Mar-
MaTHYECKHE MECTOPOXKICHUSI METAJUIOB IUIATHHOBOW TPYIIIBI, XPOMUTOB, HUKEIb-KOOAIBTOBBIX DY,
TUTaHOMarHeTuTa, anMaszoB. Kpome Toro, K 3TuM mopojaaM MpUypoUeHbl THAPOTEpMaIbHbIE MECTOPOXK-
JeHus acOecTa, MarHe3uTa, TajabKa.

OcHoBHBIE TTOPOIBI (TAOOPO, HOPHUTBL, AHOPTO3UTHI) MPOAYLUPYIOT MArMaTHYECKUE MECTOPOKICHHUS
TUTAHOMArHETUTOBBIX U CYNbQUIHBIX MEIHO-HUKENEBBIX pyaA. s menoyHbx nopon (HeelnHOBbIe
CHEHHUTHI) XapaKTepHbl MarMaTHUECKNE MECTOPOKACHHS anlaTuTa U HedeanHa.

I'paHUTHl ABIAIOTCS MATEPUHCKMMHU MOPOAAMH ISl MErMAaTUTOBBIX MECTOPOXKIEHUI MYCKOBHTA,
JIparolieHHBIX KaMHEH U PEAKNX 37eMeHTOB. K yMepeHHO KUCIIBIM TPAaHUTONIaM TATOTEIOT KOHTaKTOBO-
METacoOMaTHUYECKHE (CKapHOBBIE) MECTOPOXKACHUS Kejle3a, Boib(pama, MOMHOACHA, a TaKXKe THAPOTEP-
MaJIbHBIE MECTOPOKACHAS 30JI0TBIX, MEIHBIX, OJIOBSIHHBIX, OJUMETANINYECKUX U YPaHOBBIX PY/I.

CBs13b MECTOPOK/ICHHH MOJIE3HBIX HCKOMAEMbIX C U3BEPIKEHHBIMH MOPOJaMH OBIBAET IeHETHYeCKast
(npsaMas, siBHas) U MapareHeTHyeckas. B mepBom ciydyae mMarmMaTtuieckue, IerMaTUTOBBIE U CKapHOBBIE
MECTOPOXKACHUSL HENIOCPEACTBEHHO ACCOLMUPYIOT ¢ KOHKPETHBIMH MacCHUBaMHU M3BEP)KEHHBIX MOPOJ, a
pYIHBIE TEJa 3aJIEeTaloT, Kak IPaBUIIo, B UX Npeaenax. [lapareHernyeckas cBs3b OTMeYaeTcs 111 MHOTHX
THIPOTEPMaIbHBIX MECTOPOXK/IEHUH, pyAHbIE Tella KOTOPhIX MOTYT HE UMETH MPSIMOM CBSI3U C MHTPY3H-
BaMH, HO T€ U JIpyTHU€ SBISIOTCS NPOU3BOAHBIMU €INHBIX TTTyOMHHBIX MarMaTHYECKHX O4aroB.

Jlumonozuueckue ¢paxmopsvt 0OHAPYKUBAIOTCS B IPUYPOUECHHOCTH TOCTMArMaTu4eCKuX MECTOPOXK-
JEHUH K TOPHBIM IOPOAaM, KOTOPHIE XapaKTepu3yloTcs Chenu(UYeckuM COCTaBOM, (HU3UKO-
XUMHUECKUMHU U (PU3UKO-MEXaHUYECKMMHU CBOWCTBaMHU. B 3TOM ciiyuae CBOHCTBAa W COCTaB FOPHBIX I10-
POJ BBICTYNAIOT KaK (paKTOPhI, CIIOCOOCTBYIOIINE Pa3BUTHIO OPYIECHEHHUSI.

W3BecTHBI THIPOTEpMaTbHBIE MECTOPOXKIEHUS, KOTOPhIE (POPMUPYIOTCS TPH 3aMEIICHUH PYyTHBIM
BEIIECTBOM KapOOHATHBIX NOPoA. KpyIHble MecTOpOXKIEHHsI METHBIX, CBHHIIOBO-IIMHKOBBIX, CYPBMSIHO-
PTYTHBIX U APYTUX PY] 4acTO JOKAJTU3YIOTCS B IOPOJaX € MOBBILIEHHON MOPUCTOCTHIO U TPEIIMHOBATO-
CTBIO, B TOPU30HTAX, CIOKEHHBIX XPYIKUMH FTOPHBIMU IIOPOJaMH.

Cmpamuepaguyeckue ¢axmopsvt 00yCIOBIUBAIOT MPHYPOUYSCHHOCTh SK30T€HHBIX MECTOPOXKICHUH K
OTIpeJIeJIEHHBIM CTPATUTPa(hUIECKUM YacTsIM re€0JI0rHIeCKOro paszpe3a. MecTopokIeHHS U BMELIAIOLIHE
UX MOPOJIBI 00Pa3yIOTCs B pe3yibTaTe OJHUX U TEX K€ MPOLECCOB U BXOAAT B COCTAB KOHKPETHBIX I'€0-
JOTHYeCcKUX (popMaruii
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OcankoHakoIUIeHUE OBIJIO CBSI3aHO € KOJeOaTeIbHbIMU TEKTOHUYECKMMU JIBIDKEHUSAMU 3€MHOM KO-
PBI ¥ IPOUCXOAMIIO PUTMHYHO. B mepnon 3atyxanus ropooOpa3oBaHus IPU TpaHCTPECCu Mopst hopMu-
pOBaJHCh pyIHBIE MECTOPOXKICHHUS JKee3a, Mapranua, OOKCUTOB. B cuity 3Toro mogoOHeie MECTOPOXK-
JICHHS 3aJIeTal0T B HU3aX TPAHCTPECCUBHBIX CEPHid ONMpeIeIeHHOTo Bo3pacTa. B mepuos moaHATHIA U pe-
IPECCUH MOpPs BO3HHMKAJIM MECTOPOXKAEHHS KayCTOOMOIMTOB M MHUHEpPaIbHBIX cojel. Iloaromy onu
BCTPEYAIOTCS] B BEPXHUX YaCTSAX PETPECCUBHBIX CEPUNA OCAIKOB.

s MHOTHX MECTOPOKACHHUI XapakTepHa CBA3b C OTJIOKEHHUSMHU OIPEeNICHHOTO BO3pacTa, KOTO-
pasl XOpOLIO BBIIEPKHUBAETCS B HpeAeiax pPa3IduHBIX T€0JIOTMYECKHX CTPYKTyp. Takas cBs3b Ha-
OmoaeTcs B mpesenax YIIeHOCHBIX 0accelHOB, MECTOPOXKIIEHH MUHEpPATbHBIX coiel, (HochopuToB,
OOKCHUTOB, KENE3HBIX PYI.

Texmonuueckue gpakmopul. PazMenieHne MecTOpOKACHUH MOJIE3HBIX NCKOMAEMbIX, PYAHBIX MOJEH
U TI0SICOB KOHTPOJIMPYETCS, KaK MPaBHIO, KPYIHBIMU TEKTOHUYECKUMH ieMeHTaMu. K Hum oTHOCSTCS
rIIyOMHHBIE Pa3JIOMBI, CKIIa4aThie 30HBI, MPEATOPHBIC IPOTHObl, BHYTPUIOPHBIE KOTIOBUHEI, TIaTHOP-
MEHHBIE AaHTEKJIM3bl M CHHEKITU3BI.

Oco0eHHO 060JBIIOE PYAOKOHTPONHPYIOIIEe 3HAUEHHE WMEIOT TIyOWHHBIE Pa3IOMbBl. DT 30HBI
IPOTATMBAIOTCS HA MHOTHE COTHHM KWJIOMETPOB IPHU IIUPUHE N0 AECATKOB KuiaoMeTpoB. K riyOnHHBIM
pas3yioMaM TATOTEIOT 3HIOTCHHBIE MECTOPOXKICHHS MOJIE3HBIX HCKOMAEMBIX, PEXKE - 0CaJ0YHBIE MECTO-
POXIEHUS YISl U MUHEpaIbHBIX coieil. C 30HaMH peTMOHAIBHBIX HaJBUIOB, COPOCOB, CABUIOB, CMSITHS
CBSI3aHBl MECTOPO’KACHNUS LIBETHBIX U PEAKUX MeTaiuioB Pyanoro Antas, 3abaiikanes, KaBkaza, Muoro-
YHCIICHHBIE MECTOPOXKICHHUS IPHUYPOUCHBI K TPAHUIIE TUIATPOPM U CKIAAYaThIX 001acTei.

Inybuna obpazosanus. MecTOPOXKACHUS TOJE3HBIX HCKOMAEMbIX (OPMHUPYIOTCS Ha Pa3InHBIX
rIyOMHAaX, MOJ KOTOPHIMH IIOHUMAIOT PACCTOSIHUE OT 36MHOM IMOBEPXHOCTH, COOTBETCTBYIOIIECH BpEMEHH
pyAooOpa3oBaHusl, JO MECTa JIOKAJTH3AIUK MOJE3HBIX MUHEPAIBLHBIX Macc. MOXKHO BBIAECITUTH YETHIPE
OCHOBHBIX TJITyOWHHBIX 30HBI (POPMHUPOBAHUS TTOJIE3HBIX UCKOIIAEMBIX:

1) HOBEPXHOCTHO-IIPUIIOBEPXHOCTHYIO;

2) ManbIxX TiyOuH (runaduccanpHas);

3) cpenuux rayouH (abuccanbHast);

4) 6onpmmx riryOuH (yapTpaabuccanbHast).

IToBepXHOCTHO-IIPUIIOBEPXHOCTHASL 30HA MPOCTHPAETCS OT MOBEPXHOCTHU 3eMiH A0 riay6unst 1 0-,5
KM. 371eChb HPOUCXOIUT CTAaHOBJICHHE BCEX MECTOPOXKICHHH SK30T€HHOTO TEHe3Hca, a TakkKe BYJIKa-
HOI'CHHO- W TUAPOTEPMAJIBHO-0CATO0YHBIX MeCTOpO)KI[eHI/II‘/'I. I/IHOI‘ILa B HNPHUIOBCPXHOCTHBIX YCIOBHAX
00pa3yroTcs OTAeNbHbIE MATMAaTHYECKUE U CKAPHOBBIC MECTOPOXKICHHUS.

3oHa ManbIx T1yOuH (runaluccanbHas) oxBaTelBaeT MHTEpBad oT 1 -1,5 mo 4 kM. Ot0 Haubomee
6naronpm{THa;1 JJIA BO3HHUKHOBCHUA SHIAOT'CHHBIX MeCTOpO)K]IeHI/Iﬁ 30Ha, XapaKTCpU3lyromasiacsa OITH-
MaJIBHBIMH (PU3MKO-MEXaHUUYECKUMH CBOMCTBAMH CpPEAbl, TOCKOJIBKY B MOPOAAx LIMPOKO PA3BUTHI pas-
PBIBHBIE HApyLICHH, OJIATONPHUSATCTBYIONINE IEPEMELICHUIO PYA000Pa3yIoIIuX pacTBOPOB WIIM paciiia-
BoB. C 9TOH 30HO# cBsA3aHO (POpPMUPOBAHKE MOAABISIONIETO OOJBIIMHCTBA TUTYyTOHOTEHHBIX THIPOTEP-
MaJIbHBIX MECTOPOXKACHUH, CKAPHOBBIX MECTOPOKACHUH JKelle3a M MEJIH, a TakKe MarMaTHUECKHX Me-
CTOPOXKICHUH CYNB(QUIHBIX MEAHO-HUKEIIEBBIX PYJ U KapOOHATHUTOB.

30Ha cpeaHux riyOuH (aduccaibHas) pacnpoctpaHsercs npuMepHo ot 4 10 10 kM. Huskas nopu-
CTOCTH U INIACTUYHOCTD IMOPOJ, OTCYTCTBUEC OTKPBITBIX TPCIIWH 3aTPYAHAIOT NPOCAYMBAHUC paCTBOPOB,
B CBSI3M C YeM B 3TOH 30He npeoliagaeT HHOUIBTPAMOHHO-IU(PPY3MOHHBIH MacCONEPEHOC U IIUPOKO
pacrpocTpaHeHbl METACOMATHIECKHUE TIPOLIECCHI.

3nech (HOPMUPYIOTCS PEUMYIIICCTBEHHO IMErMaTUTOBBIC U KOHTAKTOBO-METACOMAaTHYECKHE MECTO-
POKACHUSL.

3oHa Gonpmux riryOuH (ynbpTpaabuccanbHas) HAaMMEHee OaronpusTHa s pyaooOpa3oBaHus, MO-
CKOJIBKY MpHU BBICOKOM BCECTOPOHHEM AABJICHHU TPCHIWHBI IOJHOCTHIO 3aKPBIThI, IMOPO/IbI 06HaIlaIOT
BBICOKOW TIACTHYHOCTBIO M CIIA0OTIPOHHUIIAEMBI ISl pacTBOpoB. K 3T0l 30HE B OCHOBHOM MPHYPOUEHO
CTaHOBJICHHE METaMOP(OTreHHBIX MECTOPOKICHHH.

Bo3aukmue B Pa3IMYHBIX YCIOBUAX FJ'IYGI/IHHOCTI/I MECTOPOXACHUA MOT'YT ObITH HCOAMHAKOBO 3pO-
JpoBaHbl. [ TyOrHA SPO3UOHHOTO Cpe3a ONPEJEIETCs MOJIOKEHHEM Tell TIOJIE3HbIX UCKOIIAeMbIX OTHO-
CUTEJILHO COBPEMEHHON 36MHOM MOBEPXHOCTH. MOKHO BBIACIHUTH TPH CTENEHU 3POAMPOBAHHOCTH Me-
CTOPOXKICHHUI: HAYaJIbHYIO, KOTa PyIHBIE TeNa TOJBKO BCKPBIBAIOTCS 3PO3MEH U MECTOPOXKICHHE Tep-
CIICKTUBHO Ha I'.]'IY6I/IHy; IIOJIHYIO, KOT1a Ha MMOBEPXHOCTU oOHaKaroTcs KOPHEBBLIC 4YaCTU PYAHBIX TCJI U
NEPCIIEKTHBBl MECTOPOXKICHHST YK€ OTPaHHUEHBI, ¥ CPEIHION — MPOMexyTouHyro. OOBIYHO TIyOHHA
SPO3MOHHOTO Cpe3a OMpEeAesieTCsl MIPH T'e0JIOropa3BeJOYHbIX paboTax ¢ HMCHOJIb30BAaHUEM Pa3IMYHbIX
TCOXUMHNYECCKHUX U MUHCPAJIIOTHYCCKUX METOJ0B.
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Temnepamypa u Oasnenue. MecTOPOKICHUSI TTOJIE3HBIX HCKOMAEMbBIX (DOPMUPYIOTCS B JIOKAIBHBIX
yYacTKax 3eMHOW KOPBI - PYA00Opa3yIOIIUX CHCTEMAax, BKHCHIIUMH TEPMOJMHAMHYECKUMH Tapa-
METpaMH KOTOPBIX SIBJISIIOTCS TeMIlEpaTypa W AaBlieHue. TemnepaTrypHblii HHTEpBaj CTAaHOBJICHUS pas3-
JIMYHBIX MECTOPOKIAEHUN 10cTaTouHO MHPOK - oT 0 -50 °C mis sk3oreHssix u o 800 - 900 °C u naxe
1200 - 1300°C muist sHporenHbix. OnpenesieHre TeMIeparyp pyaHOro mporecca 3a PeIKUM UCKITIOYCHU-
€M TIPOM3BOJIUTCS KOCBEHHBIMU METOJIAMHU, CPEIH KOTOPBIX MOTYT OBITh HAa3BaHbI TEPMOMETPHUYECCKHE
(10 Ta30BO-KMAKUM BKJIIOUEHHSIM B MHHEpajax), MUHEpaJOrHuecKie (C MOMOIIBI0 MHUHEPATIbHBIX TEp-
MOMETPOB, OCHOBaHHBIX Ha (Da30BbIX MEpPEX0/ax B Pa3IMIHBIX MUHEpajax) U TeoXuMudeckue (0asupy-
IONIHECs] Ha 3aBHCUMOCTH KOA(Q(QUIMEHTA paclpe/ielieHHs SIEMEHTOB B COCYNIECTBYIONIMX MHUHEpaliax
OT TeMIIEpaTypbl UX (POPMHUPOBAHUS).

JaBnenue npu mporueccax pyAoo0pa3oBaHusi OOBIYHO KOJIEOJETCS OT COTHH 0 HECKOIBKUX COTECH
Meranackajeid, TOCTUrasi B peJKUX CIIydasX, HanpuMmep, JJIs MECTOPOXKICHUHN aiMa30B B KUMOEpIHTAX,
5- 7 I'lla. HapexXHBIX 3KCTIEPUMEHTAJIBHBIX METOJIOB €T0 ONpENEICHUs] B HACTOALICE BPEMs HET, XOTS
JIeNA0TCs MOMNBITKH KOJMYECTBEHHON OLICGHKM HaBJCHHS B Pyd000pasyIOMIMX CHCTEeMax MO 3aMepam
JIABJICHUI BO BKITIOUCHUSIX B MUHEpaJIax.

[Momumo TemmepaTypsl U AaBICHHS, BAXKHBIMU (DU3UKO-XUMHUCCKUMH MapaMeTpaMu pyaoo0pasy-
IOLIMX CUCTEM SIBIIIOTCS] KUCIIOTHOCTh — MIEIOYHOCTE cpenbl (pH), OKHCAUTENbHO-BOCCTAHOBUTEIBHBIN
noteniman (Eh), pesxum. YriekuciaoTsl, cepbl, XuMUYeCKasi aKTHBHOCTh HOHOB.

Hcemounuxu sewgecmea u cnocobwl e2o omaodcenusi. VICTOUHHKH BeUIECTBa, U3 KOTOPOro (Gpopmu-
PYIOTCSI MOJIE3HBIE MHHEPANBbHBIE MacChl MECTOPOXKACHHM, JOCTaTOYHO pazHoo0pa3Hbl. OCHOBHBIMH U3
HUX CUUTAIOTCS CIETYIOLIHE:

1) MarmMaTu4eckue paciiiaBbl KOPOBOT'O MIIH MAHTHHHOTO TIPOUCXOXKICHUS;

2) ra3oBble, ra30BO-KHUJIKHUE U KUJKHE PACTBOPHI, KOTOPBIE MOTYT OTAENATHCSA OT MarMel Ha oTpejie-
JICHHBIX CTAJIMSIX €€ DBOJIONWHU WM BO3HUKATH BHE CBSI3M C MarMaTHYECKUMH pacIylaBaMH; CPEIU pac-
TBOPOB HEMarMaTH4YeCKOTO T€He3Hca CIeyeT Ha3BaTh 0Opa3yIoNIMecs: MyTeM Jiera3aluy U3 riIyO0OoKuX
yacTell 3eMHOIM KOPBI M BEpXHEH MaHTHH, a TaKXKe MUHEPATU30BAHHBIC TIOBEPXHOCTHBIC W TIOJ3CMHBIC
BOJbI;

3) ropHble TOPOABI Pa3IMYHOTO TMPOUCXOKACHUS, TOABEPraloIIuecss MEXaHNIECKOMY U XHUMHUYe-
CKOMY BO3JICHCTBHIO B DK30TCHHBIX HJIM DHJOTCHHBIX YCIOBUSIX M COCTABIISIOIINE Ty NEOJOTHYECKYIO
cpely, B KOTOpOW OCYIIECTBIISIETCS TIEpEMEIICHNAE PACIUIaBOB U PACTBOPOB, aKTHBHO B3aUMOCHCTBYIO-
X C Heu u 3aMMCTBYIOIIUX ITPU 3TOM MHOT'ME IECHHBIC KOMIIOHCHTBI;

4) IPOTYKTHI XKU3HEISATESIHPHOCTH PA3TMYHbBIX )KUBOTHBIX U PACTHTEILHBIX OPraHU3MOB;

5) BemecTBO KOCMHYECKOTO MTPOHCXOXKICHHS.

OTnoxeHne BellecTBa MOJE3HBIX MCKOMAEMbIX U3 MUHEPAIO00pa3yIoNIMX Cpell TAK)Ke UMeEeT pas-
TUYHBIA XapakTep. Mcxozs U3 Ha3BaHHBIX MCTOYHHKOB, MOXKHO TOBOPUTH 00 OTJIOKEHHH BEIECTBA U3
pacIiaBoB, pacTBOPOB WM €T0 MEPErpyInuPOBKE B TBEPIOM COCTOSHHH.

OTnoxeHne BEUIECTBA M3 PACIUIABOB, OCYIICCTBILIONIEECS MPU 0Opa3oBaHMM MarMaTHYECKHX W
IIErMaTUTOBBIX MECTOPOKIAEHUM, HOCUT XapaKTep KPUCTALIM3ALMH, IIPOUCXOIAIIEN IPU IIPOTPECCUB-
HOM CHHKCHUU TEMIICPATypPHI.

Hanbonee pacrnpocTpaHeHHBIM CIIOCOOOM SIBIISIETCS BBIENEHUE BEUISCTBA M3 BOJHBIX U T'a30BO-
BOJIHBIX IPUPOAHBIX PACTBOPOB. DTOT MPOIECC OOBIYHO PETYIUPYETCS U3MEHEHHEM TeMIIepaTyphbl, 1aB-
JICHUS1, KOHIEHTPAIMU U JPYrUMH (PUIUKO-XUMHUECKUMH YCIOBUSIMHU cpefibl. [I0CKOJIbKY BEIECTBO B
pacTBOpax MOXET HaXOJUThCS B HOHHO-MOJIEKYJISIpHOM (hopMe (B MCTHHHBIX pacTBOpax), B BHJIE KOJUIO-
WJIHBIX YacTHIl (B KOJUIOWAHBIX PacTBOpax) WM B3BeCeH, CIIOCOOBI ero OTIOKeHHs pa3nudHbl. Cpean
HUX CIIeIyeT HA3BATb:

1) MexaHHYECKOE OCAXICHHE;

2) caMOIIPOU3BOJILHYIO KOATYJISIINIO0 KOJIJIOUIHBIX PACTBOPOB;

3) XUMHYECKOE OCaXICHHUE, SBISIOIIEECS Pe3yIbTaTOM Pa3MYHBIX XUMUYECKIX PEaKIIHii, a TaKKe
WCIIapEeHHUs U MIEPECHIIEHHUS PACTBOPOB;

4) 6GUOXHMHYECKOE OCAXKJCHHE B PE3yJbTaTe )KU3HENEATEIbHOCTH M OTMUPAHNS )KUBOTHBIX M pac-
TUTCIIbHBIX OPraHU3MOB.

U3 ra3oBbIX pacTBOPOB BEIIECTBO MOXET HAKAIUIMBATHCS MyTeM CyOJIMMaIlMM WM BO3rOHKH. B pe-
3yJIbTaTe YKa3aHHBIX CIIOCOOOB BBIJICIICHUSI BEIIECTBA 00Pa3yIOTCs 3aJI€KH OTIIOKECHUS.

Oco60 HE00X0IMMO OTMETUTH CIIOCOO OTIIOKEHHSI BEIIECTBA TPU OOMEHHBIX XUMHUYECKUX PEaKIi-
SX PacTBOPOB ¢ OOKOBBIMHU MOpOJaMu (IIPOIIECC METacoMaTo3a), HauboJiee NIMPOKO PACTIPOCTPAHEHHBIN
npu (GOpMHUPOBAHUU KOHTAaKTOBO-METACOMATHUECKMX MECTOPOXKACHUH. MaccomepeHoc 31ech HUMeeT
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GUITBTpaOHHO- TP PY3MOHHBIN XapaKkTep, a BOZHUKAIOIINE 3aJICKH MOJIE3HBIX HCKOITAEMBIX SIBIISIOTCS
TEeJIaMU 3aMeIICHUSI.

[TeperpynmupoBka BemecTBa B TBEPAOM COCTOSHHUMY, MPOUCXOIAIIAS IPU U3MEHEHUHU TEMIICPATyPhl
W JABJICHUS, IPH QUIBTPALUU XUMUYCCKH aKTUBHBIX PACTBOPOB — OCHOBHOM CIOCOO 00pa3oBaHUs MO-
JIE3HBIX MHHEPAJIbHBIX MAacC B MECTOPOXKICHHSX METaMOp(OreHHOro TeHe3uca. MaccomnepeHoc npu
3TOM oOmanaeT audGy3HOHHBIM WK GUIBTPAITHOHHO-AH(PPY3HOHHBIM XapaKTEPOM.

Bce BbIIen3noxkeHHOE YKa3bIBaeT HA YPE3BBIYAWHYIO CJIOKHOCTH (POPMHUPOBAHUS MECTOPOKIACHHMIA
MOJIE3HBIX HCKOIAeMbIX, OOJIBIIOE PAa3HOOOpa3Ue TEONIOTUYCCKUX M (UIUKO-XHMMUYCCKUX YCIOBHM,
OTIPEIEIIAIONINX MPOIECCHI PyIOTeHe3a.

KonTponbsHbIe BOpoCH! U 3a1aHus

1. Ha xakux mpuHLIMIAX IOCTPOEHA NpeaaraeMas KiaccupuKanus MECTOPOXKICHUH TOJIEe3HbIX UC-
KOINAeMBbIX, U KaKh€ TaKCOHOMUYECKHE €MHUIIBI OHA CONEPIKUT?

2.Kakumn 0COOEHHOCTAMU yCIIOBUI o0pazoBaHus u BEIIECTBEHHOTO cocTaBa
XapaKTePU3YIOTCSI MECTOPOXKICHUS T€OCHHKINHAIBHBIX U MJIaT(HOPMEHHBIX 001acTei?

3.Kakue BUzIbI NOJIE3HBIX HCKOIAEMBIX IPUYPOUYCHBI K THY MOpPEi U OKeaHOB?

4.JlaiiTe XapaKTepUCTUKY T'€0JOTHUECKHX (aKTOPOB, OMPEACISIONINX YCIOBHS 00pa30oBaHus U pas-
MEILEHHUSI MECTOPOXKACHUH MOJIE3HBIX UCKOIIAEMBbIX.

5.HazoBuTte rimyOnHHBIE 30HBI (HOPMUPOBAHUST MECTOPOXKIACHHUN TIOJIE3HBIX UCKOMaeMbIX. Kakue Tu-
MBI MECTOPOXKICHHUH (POPMUPYIOTCS B Pa3IHYHBIX 30HAX?

6.Kakune usnko-xuMuveckre napaMmeTpsl ONPEAesIOT YCIOBUs 00pa3oBaHUs MOJIE3HBIX HCKOMae-
MBbIX?

7.Ha30BUTE UCTOYHMKH BEUIECTBA M CIIOCOOBI €TI0 OTJIOKEHUS pH (POPMHUPOBAHUH ITOJIC3HBIX HCKO-
MAeMBIX.

2.2.CucTeMa reoJ0THIECKOTO0 U3ydeHust Heap.
Ha ornanenue

['eonornueckoe n3yueHHe HEApP MPOBOIUTCS MOCIEAOBATEIBHO U TUIAHOMEPHO, YTOOBI HE TOJBKO
MOJYYUTh HEOOXOAMMYIO Te€OJOrHYECKYI0 MH(POpMAIHIO O HEeapaX, HO U CBOCBPEMEHHO BBISBUTH IPO-
MBIIIUIEHHBIE U 0TOpaKOBaTh HENPOMBIIUICHHBIE CKOIUICHHS MOJIE3HBIX MCKOMaeMbIX. B o0mieil cucreme
T€0JIOTHYECKOT0 M3YYeHHsI HEAP MOYKHO BBIICIUTH YETHIPE OCHOBHBIX JTala: T'€0JOTMYecKas ChbeMKa
TEPPUTOPHUH; TIOUCKH MECTOPOIKACHHH TOJNIE3HBIX NCKOMIAEMBIX; HX Pa3BelKa; dKCIUTyaTanus (pa3paboT-
Ka) MECTOPOXKIEHHHA. OJTalbl TeOJOTHYECKOrO M3Y4YEeHUS BKJIIOYAIOT B ce0s  HECKOJIBbKO
HIOCJIEIOBATEIIbHBIX CTAAMIA:

®  PETHOHAIBHOE TEOJIOTHYECKOe H3YUEHUE TEPPUTOPUH

e macmraba 1:1-000 000— 1:500 000;

o PETUOHAIBHBIC I‘eO(l)I/I?,I/I‘IeCKI/Ie, T€0JIOTr0-CbEMOYHBIC, TUAPOTCOJIOTMYCCKUE U MHIKCHEPHO-
reojiorugeckue pabotel MacimTada 1:200 000(1:100 000);
reosIoro-cheMounsle pabotsl MacmTaba 1:50 000 (1:25 000) ¢ oOmmuMHu orcKaMu;
TIOVCKOBBIE paboThI;
MIOHMCKOBO-OIICHOUHBIE paboTHI;
npeBapuTesbHas pa3BeKa,;
JeTajbHas pa3BelKa,
Jopa3Belika MECTOPOKICHHS: a) HE OCBOCHHOTO MPOMBIIIUIEHHOCTbIO;
0)pa3pabaThiBaeMOro;

e SKCIUTyaTalMOHHAs Pa3BeIKa.

Ha xaxao#t ctazuy reosloriueckoro U3y4eHusl HeAp OCYIIECTBIISIETCS] X T'€0JIOTO-TIPOMBIIIUICHHAS
OIICHKA, 3aKJFOYAIONIAsCsl B ONPEICICHUU JCUCTBUTEILHOW MM BO3MOXKHOW 3HAYMMOCTH HM3y4aeMOTO
ydacCTKa 3eMHOH KOPEI, B KOTOPOM COACPKATCA I MOTYT COACPKATHCSA CKOIIIICHUA MOJIE€3HON MHHEpa-
JM3alKU WIK Ke TPEAIoNaraeTcsi TOpHoe CTpouTenbCTBO. C 3TOH LEIbI0 HCCIEAYIOTCSI COCTaB U CTpOe-
HHUE TOPHBIX ITOPOJI ¥ MOJIE3HOI'0 HCKOIAEMOT'0, YCIIOBHS 3aJIeTaHusl, CTENIEHb U XapaKTep TEeKTOHUYECKOH
HapymE€HHOCTHU, THAPOTCOJIOTUYCCKUE U MHIKCHCPHO-TCOJIOTUYCCKUE XapaKTECPUCTUKN MECTOPOKICHUS,
reorpago-3KOHOMHYECKHE YCIOBHs paiioHa U T. II.
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I'eonoro-npoMsIIieHHas OLEHKA, TaK JKe KaK M F€0JIOTMIeCKOe H3YUCHHUE - TIPOIECC HEIPEPHIBHBIH.
OTO 03HAYAeT, YTO KAXKJ0€ HOBOC ONMMCAHNE OOHAKECHUSI, CKBAKHHBI, PE3YNIbTAaT HCCIEAOBAHMUS MPOOBI
JOJDKHBI YYUTHIBATHCS U 110 3TUM JaHHBIM JIOJDKHBI, €CITH HEOOXOAMMO, BHOCUTBCS KOPPEKTHBEI B OLICH-
Ky Ha BCEX 3Tamax MpOMBIIUIEHHOTO OCBOCHUS. Ha mpeanpoeKTHBIX 3Tanax MpOMBIIUIEHHOTO OCBOCHUS
HEJp TeOoJIOro-TIPOMBIIUICHHAS OIEHKAa 3aKII0YaeTcs B IMPEABAPUTEIBHOM HM3YUCHHH T'eOJIOTHYECKHX
YCJIOBHH W OTIPEETICHUH NPOTHO3HBIX PECYpCOB, a B CIy4ae, €CIH NMPOMBINUICHHOE 3HAUYCHHE MeCTO-
POXIIEHHS HE BBI3BIBAET COMHEHHH, TO U B MOJCYETE 3a1acoB.

Ha srame mpoekTupoBaHHsS TOPHOJOOBIBAIOIIEr0 NPEIIPHUITHS I 00BEKTa TOPHOTO CTPOUTEITH-
CTBa PE3yJbTATOM T'€OJIOTO-IIPOMBIIICHHON OIEHKH JOJDKHO OBITh BBISBICHHE C HEOOXOAMMOI cTe-
MICHBIO JTOCTOBEPHOCTH BCEX MPOCTPAHCTBEHHO-MOP(OIOTUIECKUX, 00bEMHO-KauYeCTBEHHBIX, THIPOTE0-
JIOTHYECKHUX M MHKEHEPHO-TE0JIOTHUECKUX (PaKTOPOB U IMOKa3aTellell 0CBaMBaeMOro NpUpOIHOrO 00BEK-
Ta.

Ha pganpHeWmmx sTamax MpOMBIIIJICHHOTO OCBOEHHSI T€0JIOTO-NIPOMBIIIICHHAS OIICHKa OCYILECTB-
JsieTcsl B Mpolecce MOJTy4YeHHUs] HOBBIX 3HAHUK O T€0JIOTMYECKHX OCOOCHHOCTSIX 00BEKTa U C YUETOM H3-
MEHEHHS TEXHUKO-KOHOMUYECKHX ITOKa3aTeIel U YCIOBHI €r0 OCBOCHHUSL.

Takum 00pa3oM, HEOOXOIUMYIO TEOJOTHYECKYI0 HH(POPMAIHIO U TEOJOTO-TIPOMBIIIIIEHHON
OLICHKW HEJp Ha MPEANPOESKTHBIX 3TallaX UX OCBOCHHUS MOJYYalOT B Pe3yJbTaTe MPOBEACHHS KOMIUICKC-
HOHM T'e0JIOTHYECKOH CHEMKH, TOMCKOB M Pa3BEIKH Pa3HOW CTENEHU JAETATHHOCTH, a Ha ITOCIEIYIOIINX
JTamnax - o JaHHBIM J0pa3BelKy (pa3BeAKH B IIpeesax TOpHOro OTBOA), HKCIULYaTalluUOHHON Pa3BEeIKU
U Fe0JIOTMYECKOro 00ecrnedeHns TOPHO-IKCITyaTallMOHHBIX paboT.

KonTponsHbIe BONPOCH U 3a1aHUS
1.Kakue cTaauu BeIISISIOTCS B OOIICH CUCTEME T'€OJIOIMYECKOr0 U3YUYCHUS HeIp?
2.B yem 3akirodaeTcs reosioro-poMBIIUICHHAs OlEHKA HEIP Ha PAa3IMYHBIX CTaJUAX UX OCBOCHHS?

2.3.Knaccupukanus 3anacoB MeCTOPOKIeHHH U MPOrHO3HBIX PECYPCOB TBEP/bIX MOJIE3HbIX HCKO-
naeMbIx
Ha ornaBnenue

Hrorom FCOHOFO'HPOMBIHIHCHHOﬁ OLICHKU MCCTOpO)KI[eHI/II\/'I ITIOJIE3HBIX MCKOIMIAa€MBbIX ABJIACTCA IO~
CUET 3aracoB M OIEHKa INPOTHO3HBIX PECYpPCOB TOJIC3HBIX HMCKOMAEMBIX WIIM ONpe/IesieHHE TOpPHO-
re0JIOTHYECKUX YCIOBUI TOPHOI'O CTPOUTEIHCTBA.

Kitaccugukanus 3amacoB MECTOPOXKICHUN M MPOTHO3HBIX PECYPCOB TBEPJBIX IMOJE3HBIX HCKOIAe-
MBIX YCTAQHABJIHMBACT €IMHBIEC MPUHIMIBI OLIEHKH MPOTHO3HBIX PECYPCOB, MMOJICYETA U yYeTa 3aracoB o
CTENEeHU M3YYCHHOCTH M XO3SHCTBEHHOMY 3HAYECHUIO, a TAK)KE YCIIOBHS OINPECICHUS MOArOTOBICHHO-
CTH MeCTOpO)K]IeHI/Iﬁ I IPOMBINIJICHHOI'O OCBOCHMUH.

[Tox 3amacamu ¥ TPOTHO3HBIMH PECypcaMH MOHMMAETCsl KOJUYECTBO TOJIE3HOIO MCKOMAeMOro u
HIOJIE3HBIX KOMITOHEHTOB B MpeJieNiaX MECTOPOXKICHUS (TPOSBICHNUS) HIIM €T0 y4acTKa, ONpeIeNICHHOE B
HeJpax, T. €. 0e3 BbIUETa MOTeph NPH JA00bIUE, TPAHCIIOPTHPOBKE, 0OOTallleHNH U IepepadoTke. 3amacsl
CTPOUTENILHBIX MaTepHaliOB TMOJCUYUTHIBAIOTCS (IPOTHO3HBIE PECYpChl — OIEHUBAIOTCS) B 00BEMHOM
BBIPQ)KEHHH, a 3aI1achl JPYTHX TBEPBIX MOJE3HBIX UCKOIAEMBIX — IO Macce.

3anackl MOJICUYUTHIBAIOTCS M YUYUTHIBAIOTCS, a MPOTHO3HBIE PECYpPCHl OLIEHHBAIOTCS BCEMH HEAPO-
IIOJIB30BATCIIAMU IO KAXKJIOMY BUAY IIOJC3HBIX HCKOMMACMbBIX WM HAIIPABJICHUAM HMX BO3MOXXHOTO IIPO-
MBIIIIEHHOTO UCIIOIb30BaHUSL.

B cooTBeTcTBHM C X035CTBEHHBIM 3HaYE€HHEM BBIJICIISICTCS JIBE TPYIIIBI 3a11acOB: OaJlaHCOBBIC U 3a-
OaylaHCOBEIE.

K GaslaHCOBBIM OTHOCSITCS TAaKUE 3arachl, HCIOIb30BAHUE KOTOPBIX COTJIACHO YTBEPKICHHBIM KOH-
JHMLUSIM SKOHOMUYECKH 11eJIeCO00pa3HO NPH CYIIECTBYIOIICH MM OCBAaMBAEMOM TEXHHKE M TEXHOJIOTUH
¢ coOutroieHreM TpeOOBaHHIA 10 PallMOHATILHOMY HCIIOIB30BAHHIO HEAP U OXPaHE OKPYKAOIICH CPeIbl.

3a0aaHCOBBIMH CUHMTAIOTCSI 3aIlachl, KOTOPbIC B HACTOSIIEE BPEMsS HCIIOJIb30BaTh IKOJIOTHUCCKH,
IKOHOMHYECKH HELEeNIeCOOOPa3HO MJIM TEXHHYECKHM M TEXHOJIOTMYECKH HEBO3MOXHO, HO B Oyayliem
MO’KHO NIEPEBECTH B OaJIaHCOBBIE.

Ounn MMOACUUTHIBAIOTCA U YUUTBIBAIOTCA B TEX ClIydasdaX, KOrja JOKasaHa BO3MOXKHOCTHE COXpPAaHCHHA
UX B HEApax WM 11eJeco00pa3HOCTh MOMyTHOTO U3BJICUCHHUS U3 HEJIp BMECTe ¢ OalaHCOBBIMHU U TIOCIIE-
JTYFOIIIETO COXpaHEHMs Ha CKIaiax (B OTBajax).
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K rpynme 3a0aiaHCOBBIX 3a1achl MOI'YT ObITh OTHECEHBI IO PA3IUYHBIM IPHUUUHAM:!

BCIIEICTBHE MAJIOTO KOJIMYECTBA IOJIE3HOI0 MCKONIaeMOT0 U WIIM MOJIE3HOTO KOMIIOHEHTA,

HU3KOTO COAEPKaHU MOCIEAHETO,

BBICOKOTI'O COZIepKaHMs BPEIHBIX pUMeceid,

MaJIOMl MOITHOCTH ITOJIE3HOTO HCKOMIAEMOTO,

0c000 CIIOXKHBIX YCIOBUH pa3pabOTKu (HampuMep, 1o NPUYUHE CUIBHOM TEeKTOHUYECKOW HapyIleH-
HOCTH U JIp.),

HEOO0XOIUMOCTH NMPUMEHEHHUS TOPOrOCTOSAIINX M CIIOKHBIX CXEM OOOTalleHusl WK epepaboTKu 1
T.A.

B 3aBHcMMOCTH OT CTENEHU M3YUYEHHOCTH COOTBETCTBYIOLIMX YYaCTKOB MECTOPOXKACHUS BBIACIAIOT
YeThIpe KaTeropuH 3amacoB MoJsie3HbIX uckonaeMblx A, B, C;,C,. IIpu aToM kareropuu A,B, C; Ha3biBa-
I0TCSI pa3BefaHHbIMU, a KaTeropuu C, IpeABapUTENIbHO OLICHEHHbIMU. {151 OTHECEHMS 3allacoB K TOM
WIM VHOM KaTeropuu M3Y4aroTCsl C pa3jIMyHOW CTENEeHbIO JETAJIBHOCTH -« MPOCTPAHCTBEHHO-
MoOpQOJOrudeckrue OCOOCHHOCTH IOJIE3HOTO HCKOIMAEMOT0, KaueCTBEHHBIE XapaKTCPUCTHKH, TOPHO-
TexHu4eckue ycioBus. Kpome Toro, HeoOX0AMMO HCCIIEOBaHIE TEXHOIOTHUYECKUX CBOICTB IOJIE3HOIO
HCKOIIAEMOT'0 € JIeTaJIbHOCTBIO, IOCTATOUHON ISl KATETOPUH A- IJIsl COCTaBJICHUSL IPOEKTa TEXHOJIOTH-
YeCKOil cXeMbl, KaTeropuu B - 171t BeIOOpa NpUHIKUITHATIBHON TEXHOJIOTHYECKOW CXeMbl, Kateropuu C; u
C; - g 000CHOBaHUS IPOMBIIIIJIEHHOW LEHHOCTH MOJIE3HOTO UCKOIAEMOro.

Takum 00pa3oM, KaTeropuu 3amacoB XapakTepU3yIOT HE CTOJIBKO TOYHOCTh OINpPEAETICHUs KoIude-
CTBa I0JIE3HOTO HCKOMAEeMOT0, CKOJIBKO MOJIHOTY U JIOCTOBEPHOCTh U3yYEHHs T'€0JIOTMYECKUX U FOPHO-
TEXHUYECKUX 0COOEHHOCTEH COOTBETCTBYIONIETO yYacTKa MECTOPOKICHUS MOJIE3HBIX NCKOTIAEMBIX.

IIporHo3Hble pecypchl OOBIYHO OLIEHMBAIOTCS HA HAYaJbHBIX CTAAMAX I'€OJIOTMYECKOr0 M3YUCHUS
HEOP. B 3aBucumoctu ot ACTAJIbHOCTU MNPOBCIACHHBIX I/ICCJ'ICI[OBaHI/Iﬁ U JOCTOBCPHOCTU MOJIYUCHHBIX
JIAHHBIX BBIICIISIOTCS TPU KaTErOpUU IPOrHO3HBIX pecypcoB: Pq, Py, Ps.

IIporHo3nble pecypcsl Kateropuu P; oneHHMBaroTCs, Kak MpaBWiIo, Ha (paHrax SKCIUTyaTHPYEeMbIX
MECTOPOXACHNUN M YUYUTHIBAIOT BO3MOKHOCTB NIPUPOCTA 3a11aCOB 34 CUET PACIIMPEHUS IUIOIIAIN Pa3Be-
KM 32 KOHTYpHI 3amacoB kateropunC,. Pecypcel 3101 KaTeropuu moJCUNTHIBAIOTCS 10 pe3ylbTaTaM Io-
HCKOBO-OIICHOYHBIX Pa0OT Ha OCHOBE T'eOJOTHYECKUX, Te0()U3NIecKuX W TeOXMMHYECKUX HCCIe0Ba-
HUH, IO JAHHBIM T'€OJOTMYECKOM SKCTPAIONSANUN KOJIMYECTBA M KAa4eCTBA MOJE3HOIO MCKOMAaeMOro U
YUUTBIBAsI TUTOJIOTMYECKUE CTPATHIPAQUISCKUE U CTPYKTYPHBIC MPEATIOCHLIKY.

IIporuosueie pecypchl kareropuu P, xapakTepu3yroT BO3MOXHOCTh OOHApy>KeHHS HOBBIX MECTO-
POXIEHNI HA OCHOBE BBISABIICHHBIX TIPH KPYIIHOMACIITAOHOH T€0IOTHYECKON ChEeMKe MPOSBICHHUN I10-
JIE3HOH MUHEpaM3aliy a TaKke Teo(U3NIeCKUX WIM FeOXMMUYECKUX aHOMAJUH, IPUpOJa KOTOPBIX
YCTAaHOBJICHA €AVMHUYHLIMHA BI)Ipa6OTKaMI/I. KomnnuectBeHHas OIICHKa IMPOTHO3HBIX PECYPCOB KATECTOPHUU
P, ocymecTBisercs o npeaBapuTENbHBIM TapamMeTpaMm 10 aHaJOTHH ¢ U3BECTHBIMU MECTOPOXKACHUSMH.

IIporaosHele pecypchl KaTeropuu P; MO3BOJSAIOT OLEHUTH MOTEHLIUAIBHBIE BO3MOKHOCTH HaJIW4YUs
HOBBIX IIPOMBIIIJICHHBIX MGCTOpO)K}Z[eHI/Iﬁ Ha OCHOBC CTpaTI/II‘pa(I)I/I‘-IeCKI/IX, JIUTOJIOTNYECKHUX U TECK-
TOHUYCCKUX IMPCAINOCHUIOK, BBIABJICHHBIX IIPU reoJorudeckoi cremke. KonnuecrBeHHas OIICHKa IIpo-
THO3HBIX PECYPCOB 9TOW KAaTETOPUU MPOU3BOJUTCS MO MPEANOIOKUTEIBHBIM ITapaMeTpaM M0 aHaJIOTHU
C CYHIECTBYIOIIMMH MPOAYKTUBHBIMHU paiOHAMH W OONACTAMHU PacCIpOCTPaHEHHs IOJIE3HBIX HCKOIae-
MBIX

Krnaccngpukannuy 3amnacoB MoJie3HBIX UCKONIAEMBbIX, AEUCTBYIOLINE B 3apyOEKHBIX CTpaHaX, MOCTPO-
€HBbI 110 CXO)KUM HPUHLIMIIAM: CTETIEHU W3yYEHHOCTU (BEPOSITHOCTU HAIMYMS) U SKOHOMUYECKOH Iiesie-
c000pa3HocTH (peHTA0EIBHOCTH) UX JOOBIUN U Pa3pabOTKH.

KoHTponbHbIE BOPOCH U 3a1aHUS

1. Yro Takoe 3amachl ¥ MPOTHO3HBIC PECYPCHI?

2. Ha kakue Ipymniibl IeIsITCS 3aMachl MOJIE3HBIX HCKOMAEMBbIX 10 UX HAPOIHOXO3IHCTBEHHOMY
3HAYECHUIO?

3. Tlo kakuM MpUYKMHAM 3aIachkl MOT'YT OBITh OTHECEHBI K IPYIINe 3a0aaHCOBBIX?

4. Tlo kakoMy NMPUHITAITY U HA KAKUE KATETOPUH JIEIISTCS 3aMMachl TIOJIE3HBIX HCKOTTAeMBIX ?

5. Kakue dakTops! 1 mokaszareiar HeOOXOUMO U JOCTATOYHO M3YUHTH JUII OTHECEHUS 3aIllacoB
K TOW WJIHM UHOM KaTeropuu?

6. Ha3soBuTe 1 KpaTKO OXapaKTEPU3yHTE TPU KATECTOPUHU IPUPOIHBIX PECYPCOB.
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2.4. Teosornyeckasi ChbeMKa U MOUCKH
Ha ornasienne

OcCHOBHaA TIE€Th TEOJOTHYECKON ChEMKH - KOMIUIEKCHOE M3YyYeHHE MOBEPXHOCTHOW YacTH 3eMHOM
KOpPBI U BBIJIEJICHNE HA 3TOW OCHOBE MEPCIIEKTUBHBIX JJIS1 BBHISIBICHHS] MECTOPOXKIECHUH MMOJIE3HBIX HCKO-
MAeMBIX YYaCTKOB, MOJJICKAIIUX O0JIee NeTaTbHOMY HCCIICIOBaHUIO. [ eomorniyeckas cheMKa OCyIIeCTB-
JSIETCS IyTeM HETIOCPE/ICTBEHHBIX T'€OJOTHUECKUX HAOMIONeHMH (IOKyMEHTAIUsl €CTeCTBEHHBIX U HC-
KYCCTBEHHBIX OOHa)KEHWH), NeMHU(PPUPOBAHUS a3P0- U KOCMHYECKUX (DOTOCHUMKOB W TPOBEIEHUS Ieo-
(U3MYECKUX, TCOXUMHUYECKUX, TETPOrpaUUecKuX M APYTruX BUAOB CICHUATBHBIX I'€OJIOTMYSCKUX HC-
CIIETOBaHMII.

[To pe3ympTaTram reoIornyecKoil CheMKH COCTABIISIOTCS HE TOJIBKO COOCTBEHHO T€0JIOTHYecKasi, HO
U psJl CHCIHAIBHBIX KapT: TEKTOHUYCCKAs, TeOMOP(OIOrHISCKas, METaJUIOTCHUYeCKasl, THIPOT€OIOT -
YyecKasi, KapTa Te0(pU3NIEeCKUX U TEOXUMHYECKAX aHOMawid U Ap. KapTel compoBoxaatoTcs moapoOHOH
MOSICHATEIHHOM 3aIACKOH, B KOTOPOH XapaKTePU3yIOTCS T€OJIOTHIECKOE CTPOCHUE W UCTOPHSI TEOIOTH-
YEeCKOT0 pa3BUTHsI paiioHa, 0OBCHICTCS NMpUpoAa oOHApYKEHHBIX aHOMallMi, 0OOCHOBBIBAIOTCS yCTa-
HOBJICHHBIC TIOUCKOBBIC TTPU3HAKH U TIPS/ IITOCHLIKH.

B 3aBucumocTi oT MacmTaboB COCTaBISIEMBIX KapT H, CIEIOBATENBHO, OT JETaIhHOCTH M 00beMa
WCCJICJIOBAHUMN «TCOJIOTUYECKAst CheMKa Moapas3aeiisaeTcs Ha 0030pHyo (Macmtads! o 1:100 000 000 1o
1:500 000), pernonanshyto (MacmTads! ot 1:200 000 1o 1:50 000) 1 TOKaNbHYO, WM KpyITHOMAacIITao-
Hyr0 (Macmrradst ot 1:25 000 mo 1:1 000).

Ecnu mo pesynbraTtamM reojorndeckoil CheMKH BBISBIEHBI OWCKOBBIC MPU3HAKH U TIPEATIOCHITKI
nIIn I‘CO(i)I/I3I/ILICCKI/Ie U Fr€OXUMHUYCCKUEC aHOMAIUU, IPpHUPOJa KOTOPBIX MOXKCT 6I)ITI) CBs3aHa C HAJIMYUEM
TMOJIE3HBIX MCKOMAEMBIX, TO TIPOBOMATCS T€OJIOTHYeCKhe MOUCKA. OHM MPENCTaBIAIOT COO0H KOMILIEKC
Pa3HOOOpa3HBIX HCCIENOBAaHUA U PabOT, BHIMOIHIEMBIX C IENBI0 OIEHKH MPOMBIIUICHHOTO 3HAYCHHS
HpOHBJ’ICHI/Iﬁ MOJIC3HOM MUHEpAIU3alUN UM IMMOUCKOBLIX IPU3HAKOB U NPCANOCHIIOK, YCTAHOBJICHHBIX B
MPOIIECCe Fe0JIOTHIECKON CHEMKH.

IlorckOBBIMH MPU3HAKAMH CUHTAIOTCS KaKHe-TH00 KOHKpeTHBIC (DaKThI, YKa3bIBAIOIINE HA HATHMINE
B JJAHHOM paiioHe IMoJie3HOi MuHepaiu3aund. OHU MOTYT OBITh KaK T€0JIOTHYECKOTO (BBIXO/BI IMOJIE3HO-
r0 MCKOIMAeMOI0 Ha MOBEPXHOCTh, OOJIOMKH €r0 B JICJIIOBUU U AJUTIOBHHU, MOBBIIICHHAS KOHIICHTPAIUS
OCHOBHBIX W COITYTCTBYIOIIMX JJIEMEHTOB B TIOYBE W 30JI€ PACTEHHUH U Jp.), TaK H HE TEOJOTUIECKOTO
xapakrtepa (Harmpumep, HCTOPHKO-apXEOIOTHIECKOTO - HAXOAKH JPEBHUX TOPHBIX BRIPAOOTOK, OCTaTKOB
TUTABWJIBHBIX TI€YEH, COOTBETCTBYIOIIAS TOOHUMUKA, MU(DBI U 1Ip.).

ITonckoBrie NPpEANTOCHIIKA W KPUTECPUU - 3TO I'COJIOTMYCCKUC q)aKTLI, mpAMO WJIN KOCBCHHO CBU-
JIETENLCTBYIOIINE O BOBMOXHOCTH OOHAPY)KEHUS B JaHHOM pailOHE MOJIe3HBIX UCKOomaeMbiXx. K HuUM oT-
HOCSITCSI Pa3lIUUHBIE TEOJOTHYECKHe (PaKTOPbl CTPaTUTPahUIECcKOTO, JINTOIOTHIECKOT0, MarMaTu4ecKo-
TO WM TEKTOHUYECKOTO XapaKTepa, ONpeAesSiolIue YCIOBUs 00pa30BaHus WIH JIOKATH3AIMUUTIONE3HBIX
MCKOTIAeMBIX,

I'eonornueckue MOMCKH BBITIOTHSIOT MOATAITHO C ITOCIIEOBATEIHHBIM YBEIHUEHHEM JETabHOCTH
uccnenoBanui: oomue noucku macmrada 1:50 OO0 (1:25 O00); nouckosbie paboThl MacmTaboB 1:25
000 - 1:5 O00; mouckoBo-oreHOYHBIE padboTsl MacmTaboB 1:5 OO0 - 1:1 OOO. Kaxsiii mocnemayto-
VA 3TAI OPraHu3yeTCs, €CIH Ha IPEABIAYIIEeM ITOTydeHbI TTOJI0KUTENbHBIC PE3YIbTATHI.

B mporecce MOMCKOB MPOBOJST BU3YyallbHBIE T€OJIOTHUYECKHE HAOIIOACHUS, 3aPHCOBBIBAIOT M OMH-
CBHIBAIOT €CTCCTBCHHBIC M MCKYCCTBCHHBIC OOHAXKEHUS, MPOXO/IAT MPOCTEHIIIME TOPHBIC BHIPAOOTKH (3a-
KOMYIITKK, PacYMCTKH, HEOONbIINe KaHaBbl W IIyp(dbl), OTOMpPaOT MPOOBI MOJIE3HOTO HMCKOMAeMOro u
BMCIIAIOUINX MOPOJ, KOTOPLIC 3aTEM AHAJIM3HUPYIOT U HUCIBITBIBAIOT [JIs1 OLCHKHW Ka4YCCTBCHHBLIX ITOKa-
3aTelel, OCYIIECTBISIIOT pasHOooOpa3Hble reodu3ndyeckrue naMepeHus u rccieaoBanus. OCHOBHbBIE 3a71a-
Y¥ OOIUX MTOMCKOB — IMPOBEPKA MEPCIEKTHBHOCTH MOMCKOBBIX MPHU3HAKOB U MPEANOCHUIOK U BBISCHE-
HUE MPUPOIBI Te0PU3NIESCKUX M TCOXUMHUYECKUX aHOMAJIHI, 00HAPYKEHHBIX B IIPOIIECCE Te0IOTUISCKON
CBbEMKHU. FeOHOFO-HpOMBIIHHeHHaS[ OIICHKa HCCHC}IOBaHHOﬁ TEPPUTOPUN HA )IaHHOfI CTaIuH 3aKJIH0YaACTCA
B OIPENICJICHUU MPOTHO3HBIX pecypcoB Kareropuu C, U BBIJCIICHUN YYACTKOB, IEPCIEKTUBHBIX IS TIO-
CTaHOBKH JIAILHEHIIINX TOUCKOB.

[TonckoBrle, a 3aTeM MOUCKOBO-OIICHOYHBIE PA0OTHI BHITIOJIHSIOTCS HA YYacTKax, TJie MoJe3HOe UC-
KolmaeMoe yxe oOHapykeHo. OHM COMpPOBOXKIAIOTCS HEOONBIIMMH OOBEMaMH TOPHBIX DPAa0OOT, XH-
MHUYECKHX aHAIM30B U TeO(PU3NIECKUX UCCIeaoBaHui. VX 3a7ada COCTOUT B T€OJIOTO-TIPOMBIILICHHON
OIIEHKE TPOSIBIICHHS MOJIE3HOTO UCKOMaeMoro. [10CKOoNbKyY KOMMYECTBEeHHBIE U3MEPEHHS B IPOIIecce Mo-
WCKOB MPOBOJISATCS B HEOOIBIIOM 00beMe U, KaK MPaBUIIO, HEJOCTATOYHOM JJIsl TIOJICUETA 3aI1acoB JIaXKe
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no kareropur C,0CHOBOH T'€OJIOTO-IPOMBIIIICHHONW OIEHKH CIy)KaT He pacdeThl, a 0OOCHOBAHHBIC
TpEoNIoKeHHs 0 GopMe U pa3Mepax Tell MOJNE3HBIX UCKONAEMbIX, WX KAueCTBEHHBIX MOKa3aTelsX U
TOPHO- TEXHUYECKUX YCIOBUAX pa3paboTku. OCHOBHOW croco0 OIEHKH - aHAJOTHs, T.€. CPAaBHEHHUE Ta-
pamMeTpoB OOHAPYKEHHOTO TPOSIBJICHUS C YK€ U3YUCHHBIMH MECTOPOXKICHUSIMH TIOJIC3HBIX HCKOMIAEMBIX.

CpaBHEHHIO (aHAIOTHN) TIOAJIEKAT B 0053aTEITHHOM TOPSIIKE CIIETYIOIINE TTapaMeTPHI:

MacmTab MecTopoXXKaeHuUs (00miee KOIMIECTBO MOJIE3HOTO MCKOMAeMOTO0, YHCIO M pa3Mephl TElI U
ap.);

Ka4eCTBO MOJIE3HOTO MCKOMAeMOro (COJIEpKAHUE TOJIE3HBIX U BPEIHBIX KOMITOHEHTOB, TEKCTYPHO-
CTPYKTYpHBIE XapaKTEPUCTUKH, MUHEPAITBHBIA COCTAB U JIp.);

MPOAYKTUBHOCTh MECTOPOKACHHUS (KOJMYECTBO IMOJIE3HOTO UCKOITAEMOT0 Ha SIMHUILY TUIOIIAU WU
00BbeMa MECTOPOXKIICHHSA);

TOPHOTEXHHYECKHE YCIOBUS (KPEroCTh, YCTOWYNBOCTH MOJE3HOI'O HCKOMAEMOr0 M BMEIIAFOIIUX
MOPOJI, TUAPOTEOIIOTUICCKUE U HHIKEHEPHO-TCOJIOTHUSCKUE XapPAKTEPUCTHKH U JIP.);

9KOHOMHKO-TeorpapuecKie YCIOBHsA paiioHa (00ecreueHHOCTh SHEeprueH, crpoiMarepuaiamu,
TPYAOBBIMH peCypCaMHu, TPAHCIIOPTHBIC CBSI3H, pelibed, KIMMaT, BO3MOKHOCTH BOJOCHAOKEHUSI U JIp. ).

KoHeuHBIM UTOrOM TaKuX CpaBHEHHU SIBJISETCS] OICHKA MPOTHO3HBIX PECYypCcOB IO Kareropusm P,
i Py (o pe3ynbraTaM NOMCKOBBIX Pa0dOT) U MOJCYET 3anacoB o kareropu C; (Ha cTaIny MOUCKOBO-
OIICHOYHBIX PaboT).

KoHTponbHbBIE BOIPOCH U 3aJaHUs
Kaxwe nienu u pe3ynbTaThl re0IornaecKoi CheMKH?
UTO Takoe reoJoruuecKue MOMCKH, MOMCKOBbIE MPU3HAKY, IIOUCKOBBIEC TPEANOCHUIKH UX 3a0a4n?

2.5. MeTtomoJiorusi pa3BeikKd MeCTOPOKIEHMU IOIe3HBIX HCKOMAeMBbIX
Ha ornasienue

PasBenka MeCTOPOXKICHUHN TOJIE3HBIX HCKOMAEMBIX IIPEICTABISICT COO0M KOMIUICKC UCCIICIOBAaHUN U
HEOOXOMMBIX JIJISl X BBITONHEHHS Pa0OoT, HAIIPaBIeHHBIX HA OMpPE/eIeHHEe TPOMBIIUICHHOTO 3HAYCHUS
MECTOpPOXKAEHUN. Pa3BeKkol 3aBeplIaeTCsl T€0JOTMYECKOEe M3YyUYEHHUE TaHHOTO y4acTKa HEAp Ha Mpea-
MPOEKTHOM CTAIMU €r0 MPOMBIIIJIEHHOT'0 OCBOCHHUSI.

2.5.1.3anaum pa3Benku
Ha ornasienue

KoHeuHoii nenpio pa3Beky, ee pe3ysibTaToOM B KOJIMYECTBEHHOM BBIPAXKEHUU SIBIISCTCS MOJICUET 3a-
MacoB IMOJIE3HOr0 MCKONAEMOIr0 U IMOJIE3HBIX KOMIOHEHTOB. [loaTOMY riaBHas 3agavya pa3BelIKH - 3TO
omnpelieleHue KOJIMYECTBA M KAauecTBa MOJIE3HOIO HCKOMAEMOT0, COJEPKALIErocs B MECTOPOXKACHUH.
KonmdecTBO TMMOJIE3HOTO HCKOMAEMOTO MOXKET OBITh TOJCYMTAHO IIyTeM BEHIIBICHUS OOBEMa, 3a-
HHUMaeMOro UM B mpocTpaHcTBe. Clen0oBaTeabHO, AJIsl pELIeHUs] 3TOM 3aa4u B MPOLIECCE PA3BEAKU U3Y-
4aroTcs popma, pa3Mephl, yCIOBHS 3aJIeTaHus M HAPYIIIEHHOCTh TEJ MOJIE3HBIX UCKOITaeMBbIX.

IlokazaTenu kayecTBa MOJE3HOTO UCKOMAEMOIO IPEIONPEAEISIOTCS €r0 IPOMBIIUICHHBIM HAa3HAYe-
HUeM. Tak, 71 METAUTHYECKUX Py U arpOXHUMHYECKOTO CHIPhS BAXKHO YCTAHOBUTH COZCPIKAHUE TOJIE3-
HBIX U BPEIHBIX KOMIIOHEHTOB U COEIMHEHHIA; JIJISl CTPOUTENHHBIX MaTepHAIIOB - (DM3MUYECKUE CBOMCTBA;
JUTSE MUHEPAJILHOTO TOILIMBA - TEIIOTY CTrOPaHMs W 30JbHOCTh U Jip. KauecTBO ChIpbs 00YCIIOBJICHO HE
TOJIBKO OCHOBHBIMH KOHJIMIIMOHHBIMH MTOKA3aTEISIMH, HO M XapaKTePOM PaCTIPEICICHIS dTUX IMoKa3aTe-
neil B 00beMe MECTOPOXKICHHUS, a TAK)KE HATMYHEM PAa3IMYHBIX MUHEPAIBHBIX U MIPOMBIIUICHHBIX COP-
TOB U TUIOB MOJIE3HOI'0 UCKOMAEMOr0 U UX B3aUMHBIM pacrnojioskeHreM. OIeHUBAETCsl KaueCTBO MOJE3-
HOTO MCKOITA€MOT'0, UCXOMsI M3 BO3MOKHOCTEH M yCIIOBUH €Tr0 JaibHEHIeld nepepaboTKy, T.€. TEXHOJIO-
THYECKHX CBOKHCTB, KOTOPBIE SIBJIAIOTCS (QYHKIMEH MUHEPAIBHOIO M XMMHUYCCKOTO COCTaBa, TEKCTYPHO-
CTPYKTYPHBIX XapaKTEPUCTUK U (PU3UKO-XUMUIECKUX CBOWCTB.

Takum 00pa3oM, AJIs OIIEHKH Ka4ecTBa MOJIE3HOTO NCKOMAaeMOr0o B MPOIIECCE PA3BEIKH BBISBISIFOTCS
BEIIECTBCHHBIN (MUHEPATBHBINA M XUMHUYIECKHIH) COCTaB MOJIE3HOTO MCKOTAeMOT0, €T0 CTPYKTYPHO- TEK-
CTYpHBIE XapaKTePUCTUKH, (PH3UKO-XMMHUYECKUE CBOWCTBA M OCOOGHHOCTH paclpeielieHHs] BCEX Kade-
CTBEHHBIX MOKa3aTelel B MPOCTPAHCTBE.
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Opnako ompeneyeHne KOJIMIECTBA M KadecTBa MOJIE3HOTO MCKOMAaeMOoro He €IMHCTBEHHBIC 3a7auH,
pelaeMbie B IPOIIecce Pa3Be/IKH, TaK KaK 3TOW Te0JIorHueckor HHpOpMAaIMK HeIocTaToqHO st 3 dek-
TUBHOW SKCILTyaTallil MeCTopoxaeHus. [IpoekTupoBanue, a TeM 0oliee CTPOUTEIBCTBO TOPHOIOOBIBA-
IOIIETr0 MPEANPUATUS 0a3UPYIOTCS TaKKE€ HA CBEICHUSIX, XapaKTEPHU3YIONINX MECTOPOXKICHUE U paiioH
ero pasMemeHus. JTo, MPEX/Ie BCEro, TOPHOTEXHUIECKIE YCIOBUS: TIIyOWHA 3alleraHrs MEeCTOPOXKIe-
HUS; OTHOIIIEHHE Tell TIOJIE3HBIX MCKOMAaeMbIX K popMaM penbeda; BO3SMOKHOCTh Pa3BUTHSI OCOOBIX HH-
JKEHEPHO-TCOJIOTMUECKUX SBJICHUH (KapcT, CEHCMUYHOCTh, CKJIOHHOCTD Pyl K CAMOBO3TOPaHMIO U T. 11.);
(M3MKO-MEeXaHNYECKHEe U BOJAHO-(PH3NIECKHE CBOMCTBA MOJIE3HOT0 HCKOMAeMOT0 U BMEIIAIOIINX TIOPO/T;
KOJIMYECTBO W B3aMMOCBS3b BOJOHOCHBIX TOPHU30HTOB, MX BOJOOOMIBHOCTH, XUMHYECKHH U OaKTe-
PHUANIBHBIA COCTaB MOA3EMHBIX U MOBEPXHOCTHBIX BOJ U T. 1. KpoMme Toro, HEoOX0AUMBI CBEIACHHS KO-
HOMHMKO-T€OTPa(UIeCKOTO XapaKkTepa: MPOMBINUICHHAS OCBOSHHOCTh paiioHa, KJIMMAT, peibed, dHep-
TeTHYECKHe PECYPCHI, TPAHCIIOPTHBIE BO3MOKHOCTH, 00ECTIeYeHHOCTh MUTHEBOW M TEXHUIECKOU BOJIOM,
CTPOUTETHLHBIMU MAaTEpUATAMH U T. 1.

Takum 00pa3oM, OCHOBHBIMHY 33jJa4aMU Pa3BEJIKH SBISCTCS MMOJIyICHUE HEOOXOAMMON U JOCTaTOY-
HOW MH(OPMAINH O TEOJIOTHIECKHUX, TOPHOTEXHUIECKUX U SKOHOMUYECKUX YCIOBUAX OCBOEHHS MECTO-
POXKICHHUS.

2.5.2. I1puHIMIBI pa3BeaKu
Ha ornasnenue

MecTopOoXIeHUs TTOJIE3HBIX HCKOMAEMBIX SBISIFOTCS MPUPOAHBIMHU TellaMH, O0JaqalolIMMA Pa3HO-
00pa3HbIMU M U3MEHUMBBIMH CBoMicTBaMU. OJHAKO, HECMOTPSI HA MHIUBUAYAILHOCTh CTPOCHUS KaXKI0-
0 MECTOPOXKACHHUSA, B OCHOBY Pa3BeIKH JIFOOOTO M3 HUX MOTYT OBITH MOJIOKEHBI €MHBIE TIPUHITHIIEI, TaK
KaK reoJIOropa3BeloUHbIA MPOLECC OCYLIECTBISIETCS HA ONPEAEICHHOM YPOBHE pa3BUTHUS MPOU3BOAU-
TETBHBIX CHJI U TIpecieyeT OAHY LIeJh — BBIABJICHUE B HEIPaxX MPOMBIIUICHHBIX 3al1aCOB MOJIE3HBIX HC-
KOIIa€MBbIX.

Pa3Benka MeCTOpOXKIECHUN MOJE3HBIX UCKOMAEMBIX OYEHb JOPOTOCTOSILUNA U MOPOIO IJIUTEIbHBINA
nporiecc, TpeOyIIUN ydacTHs OOJIBIIOrO KOJIMYSCTBA MHOTHUX CIICIUAIMCTOB M 3HAYUTEIIBHBIX 3aTpat
MaTepHaIbHBIX pecypcoB. B To ke Bpems, B pe3yabTaTe pa3BEAKHA HE MPOU3BOIITCS MaTepHUATbHBIC
neHHocTu. Ee ntorom siBisiercss nHGOpMAIys 0 Helpax, OT JOCTOBEPHOCTH U MOIHOTHI KOTOPOU 3aBUCHT
3¢ (eKTUBHOCTD aTbHEUIIETO MPOMBIIUIEHHOTO OCBOCHHS MECTOPOKAeHHs. [[03TOMy OCHOBHBIE TIPHUH-
MBI Pa3BEIKHU IMOCTPOCHBI HA TEOJIOTHUECCKO OCHOBE M MCXOJISAT U3 TJIABHOTO MPUHIIUIIA COIIMATUCTHU-
YECKOTO XO035CTBA - HAPOJHOXO3SIMCTBEHHOM 1EIeCO00pa3HOCTH. DTH MPUHITUITHI TAKOBHI:

ITOJTHOTA MCCIIEOBAHMIA;

MocIie0BaTeNbHbIE TPUOIMKEHMS,;

PaBHOMEPHOCTH (paBHasI JOCTOBEPHOCTD);

HaWMEHbIIIME MATEPUATIbHBIE U TPYOBBIC 3aTPATHI;

HaWMEHBIIIKME 3aTPaThl BpEMEHHU

[TpvHIUIT TTOJIHOTHI MCCIICIOBAHUIN 3aKITFOUAETCS B HEOOXOIMMOCTH M3YUYCHHS C TOW MJIU WHOM CTe-
MIEHBIO JIETATbHOCTH BCEro 00beMa, 3aHMMAEMOTO MECTOPOXKIIEHHUEM, T. €. B pPe3yJbTare MPOBEIEHHON
pa3BeIKN JOJDKHA OBITH JaHa OIIEHKA BCEM TellaM ITOJIE3HBIX NCKOMAeMbIX U MECTOPOXKICHHUIO B IIETIOM.

Co0Jtro/IcHHE TAaHHOTO TIPUHITUIIA IPEIYCMATPUBACT BBITIOJHEHHE Psijia TPeOOBaHUM, OCHOBHBIMH M3
KOTOPBIX SBJISTFOTCS CJICTYIOIITHE:

ITOJIHO€ OKOHTYPUBAaHUE BCETO MECTOPOKACHHUS U, €CJIA B €I0 COCTAaB BXOAUT HECKOJIBKO TEJl, OKOH-
TYpUBaHUE BCEX TEJ MOJE3HBIX NCKOMAEMBIX;

MOJIHOE TEePECCUCHUE Pa3BEIOUYHBIMU BHIPA0OTKAMHM TEJa TOJIE3HOI0 MCKOMAEMOT0 MJIH TIPOJTYKTHUB-
HOM 30HEI;

BCECTOPOHHEE M3YYEHHE KauyeCTBEHHBIX MOKA3aTeNel MOJIE3HOr0 MCKOMAEeMOT0 U BCEX COMYTCTBY-
FOIAX €My MUHEPATbHBIX CKOTICHUH;

KOMILJIEKCHOE U3YYEHHE MECTOPOKACHMUS.

ITepBoe TpeOoBaHME MPUHIINIIA TTOTHOTHI HCCIIEIOBAHUN BBITEKAET M3 HEOOXOAUMOCTH OIICHKH BCEX
BO3MOXHBIX TEPCIIEKTHB MECTOPOXKACHHUSA. B TPOTUBHOM ciTydae HE MCKIIIOUCHBI KaK HalpacHBIC 3aTpa-
THI Ha CJIMIITKOM JIeTaIhbHOE M3YYCHHE HEIIPOMBINICHHOTO MPOSBIICHIS, TaK M HEONPABIaHHBIC 3a/IePK-
KU C BOBJICYEHUEM B 3KCIUTYaTALUIO IPOMBIIUICHHBIX MECTOPOXKIACHUI.

PaccmarpuBast TpeboBaHMe TOIHOTHI OKOHTYPUBAHUS, HE CIICAYET 3a0bIBaTh, YTO €O BBIIOJHCHHE
HE CBSI3aHO C 0053aTEJIbHBIM UCIOJIb30BAHUEM TOPHBIX BBIPAOOTOK MJIM JAPYTUX JOPOTOCTOSIIMX TEXHH-
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YECKHUX CPEJICTB JIII OKOHTYPHUBAHHUS BCEM MEPCIEKTUBHOM IuIomaau. ECTecTBEHHO, YTO HAIEKHOCTh U
TOYHOCTH ONPEICIICHUS I'PaHHIl MECTOPOXKICHHS WX OTIACIIBHBIX TEN IMOJIC3HBIX HMCKOMACMBIX OymyT
OTIPECIATHLCS, UCXO/IS U3 UX MACIITA0OB ¥ JIETATBHOCTH Pa3BEAKH, C YIE€TOM CPOKOB ITOCIIEIYIONIEH OT-
paboTku. OaHaKO OO0IIME KOHTYPHI MECTOPOXKICHUS WX OIS TOJIC3HBIX MCKOMAEMBIX JTOJKHBI OBITH
XO0Ts OBl PHUONMKEHHO YCTAaHOBJEHBI Ha CaMBIX HAadalbHBIX dTamax pasBenkd. llpm passemke ocobo
KPYIHBIX MECTOPOXKICHWH OKOHTYpPHBaHHE, 0€3yCIOBHO, MOJKHO MPOBOIUTHCS IO YacTsAM, a OO0Iue
KOHTYPBI TIOJISl PaclpOCTPAHECHHUS TOJIC3HOTO MCKOMACMOI'0 BBISBIATHCS C MPHUBICYCHUEM TeO(PHU3UYIC-
CKHX METOJIOB U I'€0JI0r0-CTPYKTYPHOTO KaPTHUPOBAHUSI.

HeobxomumocTs cOOMIONEHUS 3TOTO TPEOOBAHUS MOXKHO IMPOMJUTIOCTPUPOBATH TAKUM IIPHMEPOM.
OmHO U3 MECTOPOKICHUHN 30JI0Ta B TEUCHHUE HECKOIBKUX JIET MPU3HABAIOCH HE 3aCIy>KUBAIOIIUM MPO-
MBIIJICHHOTO OCBOCHHUS, TaK KaK OICHUBAJIACH TOJIBKO IICHTPAJIbHAS, OTHOCUTEIHHO HEOOIbINAS KIIA U
HE W3yYaJrch BMEMIAIONINE TTOPOIBI, KOTOPBIE, KaK OKAa3aJIoCh MpH Oo0Jiee MOTHOM MCCIEA0BAHUH, ObBLIN
MMPOHU3AaHBI TYCTOM CETBIO MEJKHMX 30JIOTOCOACPIKAIINX MPOKHUIKOB, PACTIPOCTPAHAIOIIMXCS HA 3HAYM-
TEJNBHYIO IJIOMIA/b U TIyOuHYy. B pe3ynbTare 3T0 HEOOJNBIIOE IPOSBICHUE)» OKA3aJI0Ch MPOMBIIILICH-
HBIM MECTOPOXKJICHUEM.

O013aTeTbHOCTD BBITIOTHEHHS BTOPOTO TpeOOBaHUS MPHUHIIUITA TTOJTHOTHI HCCIEAOBAHUH - TIOJTHOTO
MEPECEUCHUS TeJa MOJIE3HOTO0 UCKOMAaeMOTr0 WIIU MPOyKTUBHOMN 30HBI - OUEBUIHA. TOJIBKO MIPHU MOJTHOM,
OT KOHTaKTa J0 KOHTAKTa, IEPECEUCHUH TeJla MOJE3HOI0 MCKOMAEMOr0 MOYKHO YCTaHOBHUTH €r0 MOIL-
HOCTb, YCIIOBUS 3aJI€raHUs, paclpeaesieHue MUHEPAIbHBIX COPTOB U HPOMBINUICHHBIX THUIIOB MOJIE3HOTO
HMCKOMAeMOr0 1 MOJE3HBIX KOMIIOHEHTOB.

Heo0x0auMocTh COOITI0ICHNS TPEThETo TPEOOBAHMSI - BCECTOPOHHETO U3yUYCHHS Ka4eCTBa OCHOBHO-
TO TIOJIE3HOTO MCKOIAeMOT0 M BCEX COIMYTCTBYIOIIMX KOMIIOHEHTOB - 00OCHOBBIBAETCS, TIPEKIE BCETO,
TE€M, YTO B HNPUPOJE MPAKTUYECKU HET MOHOMHUHEPAIbHBIX PY/. BOJIBIIMHCTBO MECTOPOKAECHUN YEPHBIX
Y IBETHBIX METAJUIOB COJEPKAT HECKOJIBKO MOJIE3HBIX KOMIIOHEHTOB, B TOM YHCJIE PEIKUE U PACCESTHHBIE
AIIEMEHTHI, & B TAKOM, Ka3alloCh OBI, «IIPOCTOMY, MTOJIE3HOM HCKOIMAeMOM, KaK yroib, HEPEIKO OTMEeYa-
FOTCSI MPOMBIIIICHHBIE KOHLEHTPAUU LEHHEHIINX KOMIIOHEHTOB - BaHAAWs, ypaHa, FepMaHus U Op.
Kpowme Toro, BOJIM3M Tella OCHOBHOTO TOJIE3HOTO MCKOMAEMOr0 WJIM COBMECTHO C HUM MHOT/IA PacIiolia-
raroTCcsl 000COOJICHHBIC CKOIUICHHUS JPYroro IMOJE3HOr0 HMCKOMaeMoro (Yrojb W OTHEYIOPHBIC TIIMHBI,
YTOJIb ¥ KEIe3HBIE PY/bL, JKEIEe3HbIE PYAbI M OOKCHUTHI, TOJUMETAIUTEI U (IIFOOPHT, ITOJIMMETAIIIB U Oa-
put u 1p.). [Ipudem, HepeaKo 3TH IOJIE3HBIE HCKOMAEMBIE CAaMOCTOSTEIHLHOIO MMPOMBIIIUICHHOTO 3HaUe-
HUS HE UMECIOT, HO MX pa3pabOTKa MOMYTHO C OCHOBHBIM CYIIICCTBCHHO YJIy4YIIaeT SIKOHOMHYECKUE TIOKa-
3aTel TOPHOIOOBIBAIOIIETO TIPS IIPUSTHSI.

YerBepToe TpeOOBaHUE - KOMIDIEKCHOCTh M3YYEHHUS - BHITEKAeT U3 OOIMHWX 3amad pa3Beaku. OHO
03HAYAET, YTO B MPOIIECCE IeOJOrOPa3BEIOYHBIX PaOOT JOKHBI M3Y4YaThCs HE TOJIbKO TOKa3aTesH, Xa-
PaKTEpU3YIOLIUE KOJIMYECTBO U KAYECTBO MOJE3HOTO MCKOMAEMOT0, HO U BCE IPYrHE I€OJIOrHYEeCKUEe U
TOPHOTEXHUYECKUE YCJIOBHS, T.€. MPUMEHIEMbIE TEXHHYECKHE CPENICTBA JOJDKHBI O0ecIeuynuBaTh BO3-
MOYKHOCTb BBITIOJIHEHMS TUIPOT€OJOrMUECKUX U UHKEHEPHO- T€OJOTMUECKUX UCCIIE0BaHUM U UCTIbITA-
HUH.

B 3akmoyenne HE0OXOMMMO OTMETHTh, YTO TPUHIIMII ITOJHOTH UCCIICIOBAHUN HE SBISIETCS a0co-
JIIOTHBIM, T.€. OH HE TpeOyeT aOCOJIOTHO IMOJIHOTO U JCTAJLHOIO M3YYEHHUsS BCEr0 MECTOPOXKICHUS O1-
HOBPEMEHHO. DTOT MPHUHIMIT JTOJDKEH COOJIOAAThCA B COOTBETCTBHM C YPOBHEM Pa3BUTHS TEXHHKH U
TEXHOJOTHH U UCXOAUTD U3 3aIIPOCOB MTPAKTUKH.

[TpuHnMTT MocnemoBaTeNnbHBIX NpuOMMkeHuid. [IpemqycMarpruBaeT mocreneHHoe, MOdTaHOe Hapa-
uMBaHUe 00beMa CBeICHUI 0 MecTOpoXkAeHUHU. OH MPSIMO CBS3aH C MPUHIUIIOM TOJHOTHI UCCIIEA0BA-
Huil. B pe3ynbraTe pa3BelkH ITOJKHBI OBITH COOpaHBI HEOOXOAMMEBIE, HO IOCTATOYHBIE JUIS MPOEKTHPO-
BaHMsI M HKCIUTyaTallly, JaHHbIE O CTPOCHUH MECTOPOXKICHUS, KOJIUYECTBE U KAYECTBE MOJIE3HOTO UCKO-
MaeMOro, TOPHOTEXHUYECKUX YCIOBUAX ero pa3paborku. OHako, Jajieko HE Bce OOHAPYKEHHBIEC MPO-
SIBJIEHUA MOJIE3HOW MUHEpaIu3allid MOTYT UMETh MPOMBIIIUIEHHOE 3HAYEHUE — B CPEJHEM TOJIBKO OJJHO
U3 ABYXCOT IMPOSIBICHUM OKA3bIBAETCS MECTOPOKIAeHUEM. bonee Toro, MHOrne mposiBIICHUs, OLICHEHHbIE
Ha Ha4yaJIbHbIX CTaJUsAX UCCIIEIOBAHUS KaK MEPCIEKTUBHbIE, IPU JalbHENIlIeM U3YUYEHUH NTPU3HABAIUCH
HE MPEJICTABISIONIUMH ITPOMBIIIIJIEHHOTO HHTEpeca. BMecTe ¢ TeM, cpasy MOJy4YUTh JOCTATOYHO MOJIHBIE
Y TOYHBIC JIaHHBIE 000 BCEM MECTOPOXKIIEHUH MPAKTHIECKH HEBO3MOXKHO, J1a U HE BCEr/a Iesiecoodpas-
HO, OCOOCGHHO B CIIyyae €ro CJIOXKHOTO CTPOCHHS WU 3HAYUTEIBHBIX MacmTa0oB. Takum oOpazoM,
HEOOXOIMMOCTh COOJIFOACHHUS 3TOr0 MPHHIMIIA MPOJUKTOBAHA MPEXKIE BCEr0 SKOHOMHUYECKHMMH COO00-
PaXXEHUSIMU: PacXoJiI0BaTh CPEJICTBA Ha pa3BEJKy C HAaUMEHBIIMM PUCKOM WX HEONpPaBJaHHBIX 3aTpaT
WM 3aMOpakuBaHusl. J[eMCTBUTENbHO, IPU MOCTEIIEHHOM YBEIMYEHUHU JNETANBHOCTU HU3YYEHHUS MOXKHO
CBOEBPEMEHHO MPEKPATUTh PA3BEJKY, €CIIUA BBISICHIETCS, YTO MECTOPOXK/ICHUE HENPOMBIIIUIEHHOE, U TEM
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caMbIM M30eaTh HEOIPaBIAHHOTO PAaCXOJOBaHUS CpeACTB. Ecim e MecToposkieHne o4eHb O0JbIIoe,
TO pa3Bellka y4acTKOB, KOTOpbIe OyayT pa3padaTeIBaThCsl Yepes ITUTENBHOE BpeMsi, O3HAYaeT Iperk/ie-
BpPEMEHHYIO TpaTy CpPeACTB, T.€. UX 3aMOpaKMBaHHUE W JaKe OMEPTBIICHHE.

Ha mpakTuke 5TOT NpUHIMIT BBIpakaeTcs B COONIOJCHUN CTaIuHOCTH pa3Benku. Kak yxe ynomu-
HAaJIOCh, BBIICIACTCS HECKOIBKO MOCIIEI0BATENBHBIX CTa I Pa3BEeIKH:

®  TIOMCKOBO-OIICHOYHBIE PaOOTHI;

e mpeaBapuTEIbHAs PA3BEOKa;

e JeTaibHas pa3BelKa;

e opa3BeiKka (pa3BedKa B IIpeneaXx TOpHOTO OTBOA);
e OKCIUTyaTallMOHHAs Pa3BeIKa.

[TpuHIMI paBHOMEPHOCTH (PaBHOM JOCTOBEPHOCTH). 3aKIIOYaETCsl B HEOOXOJUMOCTH PaBHOJIOCTO-
BEPHOT'0 M3YyYEHHS BCEro MecTOpokIeHu. OIHaKO, BBITOJHEHUE 3TOrO MPUHIIMIIA HE 03HAYACT, YTO BCE
IYHKTHI HaOMIOAEHUH MM Pa3BeOYHbIC BBIPAOOTKH JIOJDKHBI PACHONATaThCsl Ha OANHAKOBOM PacCTOs-
HHH JPYT OT Apyra BO BCEX HANpaBiIeHUIX. PABHOMEPHOCTH JTOJDKHA OBITH T€0JIOTHYecKast, a He TeOMeT-
pHuuecKasi, T.e. pa3BeJovHbIe BHIPA0OTKHU CIEAyeT pacrojiaraTh ¢ y4eTOM aHH30TPOIMHU CBOMCTB MOJe3-
HOT'O UCKOMIAeMOT0.

Ecnn, Hanpumep, K03 GUIIMEHT BapHalliy paclpeaeieH sl M0JIe3HOr0 KOMIOHEHTA M0 MPOCTHpa-
HUIO TeJ B JIBA pa3a MEHbIIE, YeM BKpPECT MPOCTUPAHUS, TO PABHOJAOCTOBEPHASI XapaKTEpPUCTHUKA MTOKa3a-
TeJiel KauecTBa 10 BCEH MIomaay Tena OyJeT MmojiyyeHa, Koraa pacCTOSTHUE MEXKIY pa3BeOYHBIMHU BbI-
paboTKaMu BKpecT NpocTHpaHus OyneT B Ba pa3a MEHbIIE, YeM 110 IpocTupanuio (puc. 2.7, a), a pas-
MEILEHHE BBIPAOOTOK «PaBHOMEPHO» - Ha OAMHAKOBBIX PACCTOSIHUSAX IO MPOCTUPAHUIO U BKPECT HPO-
cTupanus Tena (cM. puc. 2.7, 0) - OyaeT omHMOOYHBIM, Tak KaK HHGOPMAaLUS O pacipeelieHnH TO0JIe3HO-
ro KOMIIOHEHTa 0 IPOCTHUPaHMIO OyzaeT u30piTouHON. TakuM 00pa3oM, NPUHLIKI PaBHOM JOCTOBEPHO-
cTH He OyneT coOJII0JieH, a 3aTpaThl Ha NPOBEACHUE JOIIOIHUTEIBHBIX BBIPAOOTOK OKAXYTCS U3JIULIHU-
MHU.

Puc. 2.7. Pacnonoxxenue pa3BegO4HbIX BEIPA0OTOK C yYETOM aHM30TPOIMHU CBOWCTB MOJIE3HOTO HC-
KOIIaeMOro:
a - mpaBUIIbHOE; O — HETPaBHIBHOE

PaccmarprBaeMblii TPUHIIAIL IPEIBSIBISET K TEXHUKE U METOIUKE T€0JIOrOpa3BeIOYHBIX padoT clie-
JyIoIue TpeOOBaHus:

PaBHOMEPHOCTh OCBEIICHMSI Pa3BEIOYHBIME BBIPA0OOTKAMH BCETO MECTOPOXKJEHUS WM Y4aCTKOB,
HAXOSIINXCSA B OJTHOM ¥ TOH )K€ CTaINN Pa3BEIKH;

PaBHOMEPHOCTH Pa3MEIICHHsI ITyHKTOB OIMPEAEICHNs KaueCTBEHHBIX MTOKA3aTeNeH MOJIe3HOTO HCKO-
MaeMOro - ITyHKTOB OIPOOOBaHUS;

MIPUMEHEHUE TEXHIUYECKUX CPEJICTB Pa3BEIIKH, JAIOIINX COM3MEPUMBIE PE3yIbTATHI;

WCITOJTb30BAHUE PABHO3HAYHBIX M PABHOTOYHBIX METOJMK HCCIICIOBAHUS BEIIECTBA MOJE3HOTO HC-
KOIaeMoro.

HeobxomumocTs TpeOOBaHNN PaBHOMEPHOTO (C T€OJOTHYECKON TOYKH 3PEHHUsI) OCBEIIEHHUS pa3Be-
JIOYHBIMH BBIPAOOTKAMH BCETO MECTOPOXKACHUS M PaBHOMEPHOTO PACIIPENIEIICHUs] TyHKTOB OMpOoOOoBa-
HUS OYCBHUJIHA - €CJIM KaKUE-TH0O YJaCTKM MECTOPOXKICHMsI HEe OYJIyT BCKPBITHI Pa3BEIOYHBIMH BbIpa-
0oTkaMu ¥ ONpoOOBaHBI WM €CIM Ha Pa3HBIX y4yacTKaX OyAyT HCIIOJIb30BAThCS Pa3jNYHBIE CETH, TO
MPABIIILHO OIIEHUTH KOJIWYECTBO W Ka4eCTBO MOJIE3HOTO UCKOIMAaeMOro Oy/IeT HEBO3MOXKHO H, CIIeZIOBa-
TETHHO, TJIABHBIC 3a/1aYU Pa3BEAKH HE OYAYT BHITIOJHEHBI.

OmHako, paBHOMEPHOCTh PACTIPEICIICHHs] BHIPAOOTOK HA MECTOPOXKICHHWU HE CIeAyeT MOHUMAaTh
OykBasIbHO. B mpakTrke pa3BeoYHBIX pa0OT HEPEIKO OJIHA YACTh MECTOPOXKICHHS HAXOAUTCS B CTaJUU
JIeTaTbHOM pa3BEeAKH, a APyTasi — B CTAJWH MPEABAPUTEIbHON. ECTECTBEHHO, UTO B TAaKMX CIydasx pas-
MEIIeHUEe BhIPAOOTOK (M IMyHKTOB OMPOOOBAHUS) B IIEJIOM 110 MECTOPOXKICHUIO HE MOXKXET ObITh PaBHO-
MEPHBIM.

Ha pemrenue riaBHBIX 3a/1a4 pa3BelIKH HAIIPABIICHBI TAKXKe JPYTUe TPEOOBaHUS MPUHITUIA PABHO-
MepHOCTH. J[eWCTBUTENHFHO, HENB3S OIICHUTH C OJMHAKOBOW JOCTOBEPHOCTHIO KOJHYECTBO M KAYECTBO
MOJIE3HOTO MCKOIMAEMOr0, €CIIU OJMH yY4aCTOK MECTOPOKIACHHS Pa3BEAyeTCs TOPHBIMHU BHIpaOOTKaMH, a
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JIPYTOW TOJBKO TEO(PU3NUECCKUMH METOJAMH WM €CJIM KaueCTBECHHBIE IOKA3aTeIM B OJHOM CiIydae
OTIPENIETIAIOTCS XUMUICCKUMH aHAIM3aMH, a B IPYTOM - TT0 KOCBEHHBIM JTAHHBIM.

[TpuHIHMIT HANMEHBIIUX MATEPUANBHBIX U TPYJOBBIX 3aTpar. O3HAYaeT, YTO 0OBEMBI I'e0JIOrOpa3Be-
JIOYHBIX PabOT JOJKHBI OBITh MHHUMAJIBHBIMH, HO JJOCTATOYHBIMHU JUISl BBITIOJHEHHUS OCHOBHBIX 3314
pasBenku. MHade TOBOps: BBIPAOOTOK, WCCICAOBAHHM, WCIBITAHWH, aHAIM30B JOHKHO OBITH POBHO
CTOJIBKO, CKOJBKO HEOOXOIMMO MJISl BHISIBIICHHUS C HY)KHON CTEIIEHBIO JOCTOBEPHOCTH BCEX XapaKTEpH-
CTHK Pa3BeIyeMOI0 MECTOPOXKACHUS WIH Py THOTO Tena. OUeBHIIHO, YTO MEHBINNH 00beM paboT HE M03-
BOJIUT TIOJNIYYWUTh HYKHOH CTETIEHH TOCTOBEPHOCTH, a OONBIINI TpHBENET K H3NUIIHUM 3aTparam
cpencts. [Ipu monckax oNTHMAaIbHOTO COOTHOIIEHHUS MEXIY MaKCHMAaJIbHON TOCTOBEPHOCTHIO W MHHH-
MaJbHBIMH 3aTpaTaMU CPEACTB CIEAYET MOMHUTh, YTO TIPU JOCTHKEHUU HEKOTOPOT'O 3HAYEHHUS TOYHO-
CTH TIOKa3aTens (Pa3HOTo, KOHEYHO, JUIsS Pa3HBIX XapaKTEPUCTUK MOJIE3HOTO UCKOMAEMOT0), YBEITNYCHUC
TOYHOCTH Ha JIOJIFO TPOIICHTA BBI3BIBAECT POCT 3aTpaT Ha HECKOJIHKO MPOIICHTOB MIIH JaXXe B HECKOIHKO
pas.

[IpuHIMTT HAMMEHBIIMX 3aTPAT BPEMEHHU. DTOT MPUHIIMII UMEET HAUOOJIbIIIECE SKOHOMUYIECKOE 3Ha-
YeHHe: 9eM OBICTpee 3aBepIIUTCS pa3BeKa, TEM CKOpEe MOYKHO Ha4aTh IKCILTyaTaI[UI0 MECTOPOXKICHUS
¥ T€M paHbIIIe TOJYYUTh OTJady OT BIOXKEHHBIX Ha Pa3BeAKYy CpeAcTB. Eciu B IpOMBIIUIEHHON 3HAYH-
MOCTU MECTOPOXKJICHUS HET COMHCHHS, TO PaJy COKPAIICHUS CPOKOB Pa3BEIKU MOTYT OBITh HapyIICHBI
JIpyTHEe MPUHIHUIIBL, TJIABHBIM 00pa3oM, MPUHIIMIT MTOCIIEA0BATEbHBIX MPUONMKSHHN, T.€. CTaANHHOCTD

pa3BEIKU.
Hrak, paccMOTpEHBI IATh IPUHLUIIOB pa3BeaKu. 1IepBolii U3 HUX OTpa)kaeT Ledb Pa3BEIKH, BTOPOU
U TPETHH - METOJOJIOTMIO, YETBEPThIM M MATBIA - TEXHUKO-DKOHOMUYECKHE II0KA3aTeld TIeo-

JI0ropa3BeJO4YHbIX paboT. Ha nepBhlii B3I, NPUHIMIIEL Pa3BeAKU IPOTUBOPEYAT APYT APYTY: NPUHLMII
ITOJIHOTBI HCCHGI{OBaHHﬁ, HarpuMmep, NpUHIUITY HAMMCHBIIUX MATCPUAJILHBIX U TPYAOBLIX 3aTpaT U HE-
KOTOpbIM TpeOOBaHUSAM TPUHIMIA PaBHOMEPHOCTH; MPUHIMITEL TTOCIEAOBATENBHBIX NPUOIIKEHHN U
HaNMEHBIINX MaTePHAJIbHBIX U TPYAOBBIX 3aTpaT — MPUHLUMIY HAMMEHBIINX 3aTpaT BpeMeHu u ap. Ox-
HaKo, 3TH MIPOTUBOPEYHS HOCAT HE aHTArOHUCTUUECKUI Xapakrep. bonee Toro, nx Hanu4ue CTUMYJIHPY-
eT pa3paboTKy M COBEPIICHCTBOBAHNE BaKHEHIIIEH MPOOIEMBI T€0IOrOpPa3BeJOYHOTO JIeia: JOCTHKSHHUS
HEOOXOTUMOM U IOCTATOYHOM JOCTOBEPHOCTH UCCIICHOBAHUSI.

MeTomonornyeckue MPUHIUIIEI (TTOJIHOTHI UCCIIEA0OBAHIMN, PABHOMEPHOCTH) OOBIYHO COOJFOIA0TCS,
HO BCS pa3Be/ika MOJYMHEHA OJHOM IICJH - CKOPEMIIeMYy TOJYyYSHHUIO MPHUOBLIN, CKOpPEHIeH Mpoaxe
3aI1acoB. HOC—)TOMy HWHOTOa IrJIaBHBIM U IMPAKTHYCCKU CIUMHCTBCHHBIM MMPUHIUIIOM CTAHOBUTCA HNPHUHIUIT
HaMMEHBIIUX 3aTpaT BpeMeHU. Kak MmpaBuio, pa3BeaKa OCyIIECTBIsICTCA B Ipeaenax Hanbosee 0oraTeix
YYaCTKOB MECTOPOXKICHHS.

B cnyuae, eciii MecTOpOXKICHNE WM €T0 YacTh OKAXKETCsl HepeHTa0eIbHOM s pa3paboTKu, B 3a-
Tparax Ha pa3BeJKy NPEeAyCMOTPeHa HOpMa pUCKa, BhIpaskaemas B MPOLEHTaX OT OOLIed CTOMMOCTH
Pa3BelKH.

2.5.3. OcHOBHBIE 32/1a4¥ CTAANH pa3BeIKH
Ha ornaBieHue

Kak yke oTMeuasnoch, B COOTBETCTBUH C MPUHIMIIOM IOCIEIOBATENBHBIX MPHOJIMKEHUHN I'e0I0ro-
pa3BENOYHBIN MpPOIlECC OCYIIECTBISETCS B IATh IOCTENOBAaTENBHBIX CTaauil pa3BeIKH: IMOHCKOBO-
OILIEHOYHBIE paboThI, MIpeJBapUTEIbHAS PAa3BEIKa, JIeTalbHAS Pa3BellKa, I0pa3Be/iKa U AKCILTyaTalluoOH-
Hasl pa3Beska. B mpakTuke reojoropasBeJOYHBIX paOOT CTaAWU Pa3BEAKH OOBIYHO OTYETIMBO OTJIMYA-
IOTCS JIPYT OT ApYra, 0COOCHHO MPH pa3paboTKe HOBBIX MECTOPOXKACHHUH C HESICHBIMHU MPOMBIIIICHHBIMA
NepereKkTuBaMu. B To jke Bpemsi pu pa3BeIke MECTOPOXKACHUN JOCTATOYHO KPYIMHBIX WM COAEPIKAIINX
ocTpoaepUIIUTHOE ChIphe HEPEAKH Clydad, KOrja He TOJIBKO HEBO3MOXKHO OTHENUTH CTAAMU JIPYT OT
Jpyra BO BPEMEHH, HO M YK€ B IPOILECCE Pa3BEIKH HAYMHAETCS CTPOUTEIBCTBO T'OPHO-I00BIBAIOLIETO
MPEPHUATHS.

Craaus MOUCKOBO-OLEHOUHBIX paboT. OCHOBHBIE 3a[ja4l TIOMCKOBO-OLICHOUYHBIX pabOT — YCTaHOB-
JIeHWE MPOMBIIUIEHHOTO THIA HAWIECHHOTO NMPOSBJICHUS IOJIE3HBIX MCKOMAEMBIX W €ro MPUOIMKEHHAS
Teo0JIOr0-3KOHOMHUYECcKas oneHka. Kak mpaBuiio, TOMCKOBO-OIIEHOYHBIE PA0OTHI MIPHYPOUEHBI K MTOBEPX-
HOCTH ¥ TSDKEJble TEXHUYECKHE CpeACTBa (MOA3eMHbIE TOPHBIE BBIPAOOTKH, ITyOOKHE CKBAXKWHBI) eIl
He npuMeHstoTcs. Ha 3Toii ctanuu npoBoanTcs nepsas 0TOpakOBKa MECTOPOXKICHHH, U, TI0 CBOCH CyTH,
MIOVUCKOBO-OIICHOYHBIE PA0OTHI SBISIOTCS MPOMEKYTOYHBIM 3BEHOM MEX]y MOMCKaMHU U COOCTBEHHO
pasBenkoil. Ha ocHOBE MaHHBIX MTOWICKOBBIX paOOT OOBITHO pa3pabaThIBAIOTCS TEXHUKO-D)KOHOMHYCCKUE
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COOOpaKCHMS O TIEPCIICKTHBAX BBISBICHHOTO PYAONPOSBICHUS MOye3HbIX nckomaeMbrx (TOC), mo3Bo-
JSIOIIME TPUHATE OOOCHOBAHHOE DELIEHHE O LEeJecOOOpPa3HOCTH M CpOKax IPOBENCHMS IIpe]Ba-
pUTENBbHOI pa3Benky 00beKTa (HauanbHas OLCHKA).

Craaus npeaBapuTenbHON pa3Beaku. [ TaBHas 3a1aua npeABapUTENbHON pa3BeKU - 00IIas OleHKa
MECTOPOKACHUS MOJIE3HBIX UCKONIaeMbIX. /1 ee pemeHns: NpoBOAUTCS CIEAYIOINI KOMIUIEKC padoT:

BBICHSIOTCSI O0IIKE pa3Mepbl MECTOPOXKICHUS;

NpUOTMKEHHO ONpEAeNsioTcs (opMa, YCIOBHUS 3ajieraHusi, MOIIHOCTh, HHTEHCUBHOCTH Pa3BUTHS
TEKTOHHYECKUX HapyLIEHUH 1 00LIue pa3Mepsl TE MOJIE3HbIX HCKOAeMBbIX;

IpUOIMKEHHO OLICHUBAIOTCS KaueCTBEHHBIE IT0Ka3aTeIH, 0COOCHHOCTH PACIPEAEICHUs MOJIE3HBIX U
BpPEIHBIX KOMIIOHEHTOB, MHUHEPAIbHBIX TUIIOB U MPOMBIIUIEHHBIX COPTOB, BO3MOXHAsl CXeMa TEXHOJO-
THUYECKOT0 Tpoliecca nepepaboTKu WM 000TalIeHus TOJIE3HOT0 HCKOaeMOro;

4) npoBonuTcs 001Iasi OLIEHKA MHXEHEPHO-TEOJIOTHUYECKUX U THAPOTeOI0TNIECKUX YCIOBUH MECTO-
POXIEHHUS U SKOHOMHKO- reorpaguueckoil 00CTaHOBKH pailoHa ero pa3MereHHsI.

Ha ocHoBe matepuanoB mpeaBapuTEIbHON pa3BeKH BBIOIHICTCS OPUEHTUPOBOYHBIN TIOACYET 3a-
nmacoB (1o kareropusiM C; u C;) ¢ MeTbI0 OIEHKH MacIITab0B MECTOPOXKICHHUS, a TAaKXKE COCTABISICTCS
TeXHUKO-d3KoHOMHYecknid mokman (TO]l), B KoTopoM maeTcss SKOHOMUYECKH OOOCHOBAaHHAS IIpeIBapH-
TeJbHAs MPOMBIIIJICHHAs OIIEHKa MECTOPOXKIICHHSI, 0O0OCHOBBIBAIOTCS PEABAPUTEbHBIC KOHAULIUHU IS
OTOPaKOBKHY HEMPOMBILIICHHON 4acTH 3amacoB. Eciau MecTopoxaeHHe UMeET O4eHb OOJIbIINE pa3Mephl
U JajbHEHINas pa3BeqKa BCel IUIoImaan HeueaecooopasHa, TO BhIIENAOTCs (000CHOBBIBAIOTCS) yYaCTKU
JJIA IOCTaHOBKU ZICTaHbHOﬁ Pa3BCaKU.

Cranus netanpHOM pazBeakn. OCHOBHAs 3a/laua JeTaTbHOW pa3BEAKH - U3YUUTh MECTOPOXKICHUE C
MOJTHOTOM M JTOCTOBEPHOCTHIO, TIOCTATOYHOW JJISi COCTaBIEHHsI IPOEKTa ero paspadorku. lIpoBenenune
pabot 3ToM cTaguu TpeOyeT BIOKEHUS 3HAYUTEIBHBIX CPEACTB U OOJBIIOro BpeMeHU. B o0mux 3arpa-
TaxX Ha pa3BCAKY Ha UX JOJIO MPUXOAUTCA OCHOBHAA 4acCThb. HOBTOMy JCTajibHasd pa3BCIKa HAYMHACTCA
TOJIBKO, €CNM NPHHATO pelIeHHe O pa3paboTke MecTopokieHus. JleTaspHasi OLEHKA CIYyKHUT OCHOBOH
Ut pa3pabOTKK NpUEMIIEMOTO Ui OaHKa JTOKYyMEHTa, 00ECIeUHBAIOLIETO LEIeCO00Pa3HOCTh U IKOHO-
MHUYECKYI0 3PEKTHBHOCTh HHBECTHLIMI B peain3alnui MPOeKTa.

Ha kpynmHBIX MECTOPOXXICHHUSX, a TaKXKe Ha MECTOPOXKICHUSAX OCTPOACPUIIMTHOTO CHIPhS M CIOXK-
HOT'O T'€0JIOTMYECKOr0 CTPOEHHUS, TIe pa3BeAKa OCYIIECTBIIACTCS NMPEUMYLIECTBEHHO I'OPHBIMU BBIpa-
0OoTKamH, JeTaabHas pa3BeAKa AO0JDKHA COBMEIIATHCA C MPOCKTHPOBAHHEM M CTPOUTEIBCTBOM TOPHO-
JTIOOBIBAFOIIIETO TIPEIPUSTHS.

B mpomiecce meranbHOM pa3BeAKH BEAYT CIAEMTYIOIINE PAaOOTHI:

C BBICOKOM TOYHOCTBIO OKOHTYPHBAIOT Ka)KI0€ TEJIO MOJIE3HOT0 MCKONAeMOr0, YCTAaHABIUBAIOT €r0
(bopMy | ycIOBUS 3aleTaHus;

JETaJbHO U3YYalOT XapaKTep U 3aKOHOMEPHOCTH U3MEHUYUBOCTH MOP(OJIOTHH U BHYTPEHHETO CTPO-
€HHS TeJl TI0JIE3HBIX HCKOMAaeMBIX;

BBIACIIAIOT 1 OKOHTYPUBAIOT B IPOCTPAHCTBE MHUHECPAJIbHBIC THIIBI U IMTPOMBIIIIJIICHHBIE COPTA IOJIC3-
HOI'O HCKOIIa€MOr'o, a  TaK¥XKeE GeSPYI[HBIe U HCKOHAWIHNOHHBIC YYAaCTKH BHYTPH TCJI IOJIC3HBIX HC-
KOTIa€MBIX;

YCTaHaBJIMBAIOT BCC PA3pbIBHLIC HAPYIICHHA W BBIABJIAIOT MX TUIIBI, HAIIPABJICHHUA W aMIUIATYAbI
CMCIICHHSA 110 HUM;,

ONPENICNISAIOT COAEPKAaHUS U OCOOCHHOCTH PACHpEACICHUs] B MPOCTPAHCTBE MOJIE3HBIX, COMYTCTBY-
IOLINX U BPEAHBIX KOMIIOHEHTOB;

UCCIIEAYIOT CTPYKTYPHO-TEKCTYPHBIE XapaKTEPHCTUKH TOJIE3HOTO MCKOIAEMOT0 U €ro TEXHOJIOTH-
YecKHe CBOMCTBA (U1 KaXKJIOTO MPOMBIIIJIEHHOTO COPTa U MUHEPAJIBHOTO THIIA) C AETAIBHOCTBIO, J10-
CTaTOYHOH ISl COCTABJICHUS POEKTA TEXHOJIOTMUYECKON CXEMBbI 00OTaIlleHuS;

YCTaHABIUBAIOT T'HJIPOTre0JIOTHIECKHE YCIIOBHS MECTOPOIKICHUS,

OTIPEISIISIOT WHKEHEPHO-TEOJIOTMYECKHE CBOMCTBA MOJIE3HOTO UCKOMAeMOT0 M BMEIIAIOIINX TTOPOJT
U JIpyTrue ropHO-TEXHUYECKUE YCIOBHS Pa3pabOTKU MECTOPOKICHHUS.

KoHeuHbIME pe3ynbTaTaMu JETaTbHOW Pa3BEJKU SIBISIFOTCS TOJICYET 3aracoB M pa3paboTKa mpo-
MBIIIJICHHBIX KOHHHHHﬁ. OTH OCHOBHBLIE OTYETHEIE JOKYMCHTBI ﬂeTaﬂLHOﬁ Ppa3BCAKH. Bce MaTepualibl
pasBenkH (KapTbl, pa3pesbl, IUIAHBI, IPOCKIUH, PE3YIbTaThl UCIBITAHUN W aHAIM30B, TeOPH3NYECKHX,
THIPOTEOJIOTHYECKHX W HMH)XEHEPHO-T€OJIOTHUECKUX HCCIICAOBAaHUN) MepeAaloTcsl MPOEKTHBIM oOpra-
HU3AIHSM JIJTsI COCTaBJICHHSI TPOEKTa OTPAOOTKH pa3BelaHHOTO MECTOPOKICHHSI.

Cranus mopassenku. [locne mepepadn MECTOPOKICHNS B TIPOMBIIINIEHHOE OCBOCHUE OOBIYHO BO3-
HHUKaeT He0OXOIUMOCTb JIOTOJIHUTEIBHOTO U3YUYEeHHUS AETANBHO pa3BeJaHHOI0 y4acTKa MECTOPOXKICHHS
WIN PacUIMPEHHUs €ro pa3MepoB. B Takux cirydasx MpOBOJUTCS JIOpa3BeKa MECTOPOXKIICHHS (paHee 3Ta
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CTa/IuA Te0J0ropa3BeJOYHOr0 MpoIiecca HOCHIIa Ha3BaHHE «pa3Bellka B IMpejesax TOPHOTO OTBOJA, HIIH
«TIpOMpa3BeIKay).

OcHOBHBIE 321241, METOJMKA BBIOJIHEHHSI Pa0OT, PacloIOKEHNUE U THIBI BEIpaOOTOK B mpolecce
JIOpa3BelIKd HOBOTO, €llle He pa3padaThiBaeMOro MECTOPOXKIACHHUS TIONTHOCTHIO aHATOTUYHBI TAKOBBIM MIPH
JIETAIIbHOM pa3BeKe. J{OTOTHUTETPHO MOXKET OBITh IIOCTABIICHA JIUIIH OJHA 33/1a4a - TEPEeBOJ] 3aI1acCOB B
Oonee Beicokme kareropun (n3 B B A, n3 C B B u 11p.) B mpepenax y4acTKOB, HOJJIEKAIIIX IIEPBOOUE-
penHol pa3paboTKe, eclii KOJIMYECTBO pa3BelaHHBIX 3allacOB BBHICOKMX Kateropuii (A u B) HemocraTou-
HO TSI PEHTa0EIIbHOM SKCILTyaTallnd MECTOPOKICHHUS B HAYAIBHEIHN MEPHOJ €ro 0TPaboTKH.

Jopa3Beaka MECTOPOXKISHHS OCYIIECTBISIETCS C MENBI0 PACIIMPEHUs] MUHEPAIbHO-CHIPHEBON 0a3bl
JeicTByomero ropaoo0OpBatoniero npeanpusatusa. OHa 0XBaThIBACT MPEUMYIIECTBEHHO (JIAHTH U TITY-
0OKHe TOPU30HTHI MeCTOpOKAeHUS. OCHOBHBIE 33Jaull U METOJMKA, B 0OLIEM, T K€, YTO U Ha MPebl-
IyIUX CTaausAX pa3BeIKH, OJHAKO €CTh P 0COOEHHOCTEH, OOYCIOBICHHBIX TeM, UTO I0pa3BeaKa
0OBIYHO BeJeTCs B Mpeaesax MECTOPOXKICHHUS C XOPOULIO M3YUYEHHBIMH TE€OJIOTHYECKHUMU M Teorpado-
9KOHOMHYECKHMH YCIOBHIMHU.

PaccMoTpuM OCHOBHBIE OCOOCHHOCTH J0pa3BelKH (TI0 CpaBHEHHWIO C JeTaJbHOW pa3Benkoii). Bo-
TIEPBBIX, OAHOHN W3 TIIaBHBIX €€ 3a/1a4 SBISIETCS IEePEeBO]] 3allacoB B Oojiee BBICOKHE KaTeropuu. Bo- BTO-
PBIX, B X0A€ paboT 3TOH CTaguH IIUPOKO MPUMEHSIOTCS TEXHHUYECKHE CPEACTBA FOPHOAOOBIBAIOLIETO
MPENNpHUATHs, a IUIOMAAb CEYEeHHS TOPHBIX BBIPA0OTOK NPWHUMAETCA TaKOH, 9ToOBl MX 0e3 pe-
KOHCTPYKITUH MO>KHO OBLTO OB MCTOJIB30BATH B MPOIlECCe IKCILUTYaTAINH, AaXe eCIH OTO yBEITUIHBACT
3aTpaThl Ha J0pa3BeaKy. B- TpeThuX, paccTOSHUS MEKAY TOPHO-PA3BEIOYHBIMH BHIPA0OOTKAMH BBIOHpa-
I0TCSl KPaTHBIMH PAcCTOSIHUIO MEXIy TOPHO-IKCIUTYaTallMOHHBIMH BBIPA0OTKAMU. ITO MOJIOKECHUE MOXK-
HO TIOSICHUTH CJIEIYIOIUM TPUMEpPaM.

Juis n3ydeHus y4acTka MECTOPOXKACHUS C JeTaNbHOCTBIO, COOTBETCTBYIOIIEH KaTeropuu A, n1ocra-
TOYHO MPOXOAUTH PyIHBIE IITPEKU Ha paccTossHuK 60 M 1o BepTHKaiu. OHAKO, €CIH BBICOTA IKCILTya-
TAIMOHHOTO 3Ta)ka MpHUHATA paBHON 50 M, TO pa3BeAOYHBIE PYAHBIE IITPEKU JOKHBI OTCTOSITH IPYT OT
npyra umeHHo Ha 50 M. B ciydae, ecnu BeicoTa 3taxa S50 M, a 11 oOecriedeHnst KaTeropuu A paccTosi-
HHUE MEXAY BBHIPAOOTKaMHU JIOJDKHO COCTaBIATH 30 M, TO ClIeyeT MPOXOAMUTh UX 4epe3 25 M, MpUMEHss
AJ1 TPOMEKYTOUHBIX MCKT'OPU30OHTHBIX BI)Ipa6OTOK YMCHBIICHHBIC CCUCHU.

5. Cranusa SKCIUTyaTallMOHHOM pa3BeNKH. ODKCIULyaTalMOHHAs pa3BelKa HAUYMHAETCA C MOMEHTa
CTPOUTCIILCTBA FOpHOI[O6bIBaIOIlI€FO MMpEANnpUuATHIa U BEACTCA BIUIOTH N0 €ro JIMKBUAALIH. OnbIT paspa-
0OTKHM MECTOPOXKIICHUIH, 0OCOOCHHO IBETHBIX, PEIKUX U OJArOpPOIHBIX METAJUIOB, ITOKA3bIBACT, YTO BO
MHOTHX CITy4asX CTETIeHb Pa3BelaHHOCTH (IOCTOBEPHOCTH OOIUX PE3yIbTATOB PAa3BEAKH), TTOTyIaeMast
TIpH TI0JICUeTe 3aracos mo kateropusim A + B + C, 00BIYHO JOoCTaTOYHA JJIST COCTABIIEHUS TEXHUIECKIX
MPOEKTOB CTPOUTENHCTBA TOPHOJOOBIBAIOIINX MPEANPHUITHI, HO HE 00ECleUnBAET ONTUMAIILHOTO Olle-
paTHBHOTO W  TEKYIIETO = IUIAHWPOBAaHHWS, a TakXKe pAIMOHAIBHOTO TIPOBEIEHUS TOPHO-
MOJITOTOBUTEHHBIX, HAPE3HBIX M OYHCTHBIX paboT. ['eomoropasBeounbie pabOTHI HA STOW CTAIUU pa3-
BCAKH BBIIIOJHAIOTCA B INPCICiIaxX CPaBHUTCIILHO HeGOJIBIlII/IX Y4aCTKOB MECTOPOXKACHHUA, KOTOPBIC ILIa-
HUpYyeTCs 0TpaboTaTh B ONMKaNHIINE MECSIIBI M T'O/1-/1Ba (MUHUMAJIBHBIN CPOK).

OcHOBHBIE 3a7ayuu. OKCIUTyaTallMOHHOM Pa3BEIKU - YTOUHEHHE B IpelesaX AKCILTyaTalluOHHOI'O
0JIOKa WJIM TPYNIbI OJOKOB KOJMYECTBA M KauecTBa 3alacoB IMOJIE3HOr0 MCKOMAeMOro, YCIOBHH 3aie-
TaHus, TOPHOTEXHUUYECKUX YCIOBUHM M JPYTUX XapaKTePUCTUK, HEOOXOJUMBIX IJisi 00ecTedeHus TO/10-
BBIX W TEKYIIMX TUTAHOB TOPHOMOOBIBAIONINX TPEANPHUITHHA Hauboyiee pa3BelaHHBIMU JIOCTOBEPHBIMU
3armacaMy ¥ MOBBIIIEHIE HA 3TOW OCHOBE TEXHUKO-YKOHOMHYECKUX MOKa3aTeNel padoThI MPeIIPUITHH.

B otmmune or MpEeAICCTBYIOIIUX CTa}leI, OKCIUTyaTallMOHHAA pPa3sBCJKa MNPOBOAWTCA B KOHTYpax
PYIHBIX Tell, XapakTepusyeTcs (C y4eTOM paHee MPOIJICHHBIX TOPHBIX BEIPA0OTOK M CKBa)XKMH) MaKCH-
MaJIbHOM TUIOTHOCTBIO CETH HAOIIOJIEHUS W, COOTBETCTBEHHO, Hanboliee TOCTOBEPHBIMH Pe3yJbTaTaMH,
OHA TECHO CBS3aHa C TOPHO-TIOATOTOBUTEIHHBIMHU M HAPE3HBIMH paboTaMH, a TaKkKe ¢ T0ObIuei pybl.

B coorBeTcTBUH C [ICJICBBIM HAa3HAYCHUCM, BPEMCHEM IIPOBCACHUA W TUIIOM PCHIa€MBIX 3aJlad 3KC-
TUTyaTalOHHAsl Pa3BeKa pa3AeisieTcs] Ha ONEepekatouIylo 1 COIPOBOKAAIOIIYIO.

OCHOBHBIE 331241 OTIEPEKAOIIEH IKCIUTYaTAIIMOHHOM pa3Be/IKH - ONpPEICTICHHUE 3aacoB ITOJIE3HOTO
HCKOIIa€MOI'0 U MOJIE3HBIX KOMIIOHECHTOB YU YTOYHCHUE TOPHO-TEXHUYCCKUX YCHOBI/Iﬁ B IIpe€aciiax nmoaro-
TaBJIMBAEMBIX K BBIEMKE 3aracoB. [laHHBIE 3TOT0 BUA HKCILTYyaTallMOHHOW Pa3BEeIKU UCIIOIB3YIOTCS IS
TEKyILIero IulaHupoBaHus. PazBegouHble BRIPAOOTKM pa3MEIAOT 10 ONpPENEIEHHOH CEeTH € Y4eToM
CJIO)KHOCTH T'€0JIOTMYECKOTO CTPOCHHUS Pa3BelyeMoro ydactka. [1o BpeMeHH MpoBeIeHHsI OTIepeKaromas
JKCIUTyaTallMOHHAsE  pa3Be/ika COBNAJAET MM  HECKOJIBKO  OlepeXaeT IPOXOJKY  TOpHO-
MOJTrOTOBUTEIBHBIX BHIPAOOTOK.
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Pe3ynbTaThl omnepekaronield dKCINTyaTallHOHHON pa3BeNKH, HAPSAMY ¢ MHGOPMAIHMEH, MOTydaeMoin
IIPY NIPOXOJKE TOPHOIIOATOTOBUTENBHBIX U HAPE3HBIX BBIPAOOTOK, UCTIONIB3YIOTCS Ul IIOZCUYETa ITOAr0-
TOBJICHHBIX 3aI1acOB, KOPPEKTUPOBKM CXEM MOJATOTOBKH WU MPOEKTOB OTPAOOTKH PYAHBIX TEN WIH HX
YYacTKOB, pacueTa HOPMaTHBOB MOTEPh U pa3yOOKUBAHUS, T€OJIOT0-IKOHOMUYECKOH OLIEHKH YacTu 3a-
[IACOB 3KCIUTyaTUPYEMbIX MECTOPOXKICHMUH, ONEPATUBHOIO IJIAHUPOBAHMS, NIEPEBOJA 3allacOB U3 HU3-
IIMX KaTeropuil B BBICLINE.

OOBEKTOM OCHOBHOTO BHUMAaHUS TMPH JKCIUTyaTallMOHHON pa3BeAKe Ha KOHKPETHOM MECTOPOXKIe-
HHUH SBIISIIOTCS TTapaMEeTPhl PYA U PYAHBIX Tell, HEAOCTaTOYHO U3yUYEHHBIE HA CTAMUAX IPEABAPUTEIBLHON
WM JETATBHON pa3BelKH U 3HAYUTEILHO BIUIONTHE HA XOJ TOPHO-IOOBIYHBIX pabOT. ITH 00CTOATEIh-
CTBa 00YCIIOBITUBAIOT CIIEAYIOMINE 0COOEHHOCTH IKCIUTYyaTalMOHHON Pa3BellKH, OTJIMYAIOLINE €€ OT APY-
TUX CTAJUN:

pas3BeziKa MPOBOAUTCS HE HAa BCEM MECTOPOXKICHHUH, a II0 MEpE Pa3BUTHsI HOOBIYHBIX paboT, onepe-
Kasi uX He Oojiee 4yeM Ha OJWH-ABA roja (IpoBeleHHE pa3BelKH Ha OONBIIWI MEPHOA MPHBOAUT K
«OMEPTBIICHHUIO» OCHOBHBIX (DOHJIOB;

KpoMme Toro, 3¢ (eKTUBHOCTH €€ Oy/IeT YMEHBIIATHCS C YBEIMUCHHEM TITyOUHBI);

3aJa4y, I10CIEIOBATEIbHOCTh IMIPOBENEHUS], IPOCTPAHCTBEHHAs! NMPUYPOUYCHHOCTh M IOIIyCTHMBIE
npeensl onepexennss (GpoHTa OYUCTHBIX pabOT MPHUBOAAT K TOMY, YTO Pa3BENOYHBIC BBIPAOOTKU U
CKBa)KMHBI 4aCTO HE MEPECEKAIOT PYIHOE TEIO Ha BCIO MOIIHOCTD, TIOCKOJIBKY B PSIZie CIIy4aeB CKBaXKUHBI
Y BBIPaOOTKH 33JaI0TCsl U PELLICHNS YaCTHOM 3a/1auu, HallpuMep, AJsl yCTaHOBJICHUSI KOHTAKTa BHCSUe-
rO WK Jiexkadero OJ0Ka, aMIUIUTYIbl CMEIIEHUs, TPOCIICKUBAHUS TEKTOHHYECKH OCIIAOJICHHBIX 30H U
ap.;

CHCTEMa 3KCIUTyaTallMOHHON Pa3BelKU U MJIOTHOCTH Pa3BeAOYHON CETH 3aBHCAT HE TOJIBKO OT MPH-
POIHBIX T€OJIOTHYECKHUX (PAKTOPOB, HO M OT MPUMEHSEMBIX CUCTEM Pa3padoTKH;

METOANKH SKCIUTyaTallMOHHOW Pa3BelIKM MPU OTKPBITOM M IMOJ3EMHOM Crioco0ax pa3paboTKu cylie-
CTBEHHO Pa3JIM4aOTCS.

I'maBHas 3amada CONMPOBOXKAAIOIICH SKCIUTyaTaUMOHHOHN pa3BelKH 3aKJI0YAeTCS B YTOUHEHHH KOH-
KPETHBIX JIETaNIe CTPOeHNUs, OCOOCHHOCTEH 3aJleranusi, KauecTBEHHBIX MOKa3aTesed OIe3HOT0 HCKOTIa-
€MOT0 ¥ TOPHOTEXHUUYECKUX YCIOBHH B Mpeleliax dKCIUTyaTaluoHHOTO 070ka. OOBEKTHI COMPOBOXKIA-
IOLIEH HKCIUTyaTallMOHHOW Pa3BelKU - YYaCTKU PYIHBIX TeJ B IPEIENIax OYUCTHBIX OJIOKOB, yCTYIIOB Ka-
PBEPOB, TIE BEAETCS T00bIYA.

PesynpTaTel CONPOBOXKAAIOIIEH SKCILTyaTAIIMOHHOM Pa3BENKU CIIy>KaT OCHOBOW JUIS PELICHMS
CIIEAYIOIIMX 3aJay reoJ0rn4eckoro 00ecneyeHrs: MOBCEIHEBHOTO KOHTPOJISI U KOPPEKTUPOBKH MPOBO-
JUMBIX OYMCTHBIX PabOT; ONEPAaTHUBHOIO IIAHUPOBAHMS U COCTABJICHUS] ONTHMAIbHOM LIMXTHI (CYTKH,
JIeKaia, Mecs); yueTa 1 HOpMUPOBAHUS TIOTEPh M pa3y00KUBaHUs; CpaBHEHUS (110 OTJCIBHBIM OJIOKaM)
JaHHBIX JIETaJIbHOHN pa3BelKU C pe3yIbTaTaMU SKCILTyaTaluy.

OO0BeMbl U 1eJIeBOE 3a/1aHHE CONPOBOXKAAIONIEH IKCIUTYaTallMOHHON pa3BeIKU Ha JEHCTBYIOLIEM
OPEANPUITAN ONPEAEISIFOTCS TOIOBBIM IIJIAHOM TOPHBIX pabOT M KOPPEKTHPYIOTCS MPHU COCTAaBICHUU
MECSIYHBIX TPa(UKOB MPOXOJKH BEIPAOOTOK M TOOBIYH. [T HOBBIX MPENNPUSATHH, COTIIACHO HOPMATHB-
HBIM TpeOOBaHHUAM, OObEMBI COITPOBOXKAAIOLIEH Pa3BEIKN YUUTHIBAIOTCS IPU COCTABICHUH IMPOEKTOB UX
CTPOMTENLCTBA. JKCIUTyaTallMOHHAs pa3Belka OOOMX BHJOB BBIMOJIHSETCS 33 CYET CPEJICTB TOPHO-
JOOBIBAIONIETO TPEANPHATHS, €r0 TEXHUIECKUMH CPEJICTBAMH U TI0J] PyKOBOJICTBOM €0 T'€0JIOTHUECKON
CITyKOBI.

OkoHomuuecKast 3GGEKTUBHOCTh 3KCILTYyaTallMOHHON Pa3BEAKH ONPENENAETCS NJOCTUTHYTBHIM 3a
CYET ee TPOBEJICHUS CHIDKEHHEM ce0EeCTOMMOCTH BBIITyCKaeMOW MPOAYKIUH 1 OoJee 3(h()EeKTHBHBIM HC-
I10JIb30BaHUEM BJIOXKEHHBIX B MIPEANPHUITHE KAIUTAIBHBIX 3aTPaT, T.€. YBEIIMUEHUEM MIPUOBUIH IPEATIPH-
ATHS. DKCITyaTalMOHHAsl pa3Belka SKOHOMUYECKHU OIpaBJaHa JIMIIb B CiIydyae, €CIIM 3aTpaThl Ha €€ Ipo-
BeJICHHE MEHBIIE, YeM CyMMa 3KOHOMHH, IoJydaemasi MPH JKCIUTyaTalld MECTOPOXIEHHS 3a CYEeT
HAKOIUICHUS JIOTIOJIHUTENBHOW WHpOpMauK. Jta HHPOpMAIUs JTOJDKHA o0ecrieunuTh Oosiee d3PPeKTHB-
HYI0O U IUTaHOMEpHYIO paloTy, MpeXJe BCero, TOpHOro Iexa W odoratuTenbHOH (abpuku 3a cuer
YMEHBIICHUS KOJIMYECTBA TOPHOTIOATOTOBUTENILHBIX PA0OT, CHUKEHHS TIOTEPH U T.I.

[Ipu pacyere ynenbHBIX 0OBEMOB TOPHBIX BBIPAOOTOK, CKBXKHH M MPOO DKCIUTyaTAIIMOHHOW pas-
BEAKH Ha PYAHBIX MECTOPOXKACHUIX YUUTHIBAIOTCS CIEAYIOIINE TOPHO-TE0JIOTHUECKUE YCIOBHS: CIIOCO0
0TpabOTKH MECTOPOXKIACHHUS, CTPYKTYPHO-MOP(OIOTNIECKUE TUIIBI PYAHBIX TEJl; CIOXKHOCTh MX BHYT-
PEHHETO CTPOCHUS M YCIIOBUS 3ajJieraHus B MaclITa0ax ydacTKa WM TOPU30HTA; CTEIIeHh HepaBHOMEp-
HOCTH pacipe/elieHHus B PyJlaX OCHOBHBIX, COIYTCTBYIOIUX U BPEIHBIX KOMIIOHEHTOB U COPTHOCTH PY/I;
TOPHOTEXHUYECKHE TTapaMeTPhl SKCIUTyaTallui U CUCTEMBI pa3padOTKH.
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Paznuynbie crmocoObl pa3pabOTKH MECTOPOXKACHUN (OTKPBITHIA HMJIM MOA3EMHBIH) 00YyCIOBIMBAIOT
IPUMEHEHHUE Pa3JInYHbIX CUCTEM M TEXHUYECKUX CPEACTB IKCIUTyaTallMOHHOMN pa3BeiKH.

MeTtoarka U 00beMBbI IKCIUTYaTallHOHHON pa3BeAKH Il MECTOPOKACHUH, 0TpadaThIBAEMbIX OTKPHI-
TBIM CIIOCOOOM, OIIPEIEISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH UX BHYTPEHHETO CTPOSHHSA, KPOME TOTO,
OHHU YYHTBIBAIOT CIIOCOO MPOBEAEHUS U 00BEMBI BCKPBIIIHBIX paboT, BBICOTY U YHCIIO YCTYIOB, CXEMY
[I0CJIEJ0BAaTENBPHOCTH UX pa3paboTkyu. Ha3HaueHue onepexaromieil 3KCIuTyaTalliOHHON pa3BelKH Ha Ka-
pbEpax WM YrOJbHBIX pa3pe3ax COCTOMT B YTOUHEHHUH, MPEXKIE BCETr0, BHEIIHUX KOHTYPOB 3aJI€KU Ha
TOPU30HTAX (OZHOM-IBYX), PACIIOJIOXKEHHBIX HMXXE TOPH30HTA TEKYLIMX OYHCTHBIX paldoT, B Ipea-
BapUTEJILHOM IIPOCIIC)KUBAHNM ¥ OKOHTYPUBAaHUN BHYTPUPYIHBIX OJIOKOB ITyCTBIX IIOPOA, OPEOJIOB pa3-
BUTHS Pa3IMYHBIX PUPOJHBIX TUIIOB M MPOMBIIUICHHBIX COPTOB PYA. DTO CBA3aHO C HEOOXOAMMOCTHIO
oTpeJiesieHHs pa3HOCOB OOPTOB Kapbepa, a TaKKe C 33la4aMi EPCIeKTUBHOIO U TEKYIIErO TIaHUpOBa-
HUs 100b19M. COOTBETCTBEHHO 3aIlachl Pyll, OXBaueHHBIE OIEPEKAIOUIEH IKCITyaTallMOHHON pPa3BEeIKOM,
JOJDKHBL OBITH HE MEHbLIE 00beMa TOJ0BOH JOOBIYHM, a /Uil 0OecHeyeHnss MaHEeBPUPOBAHUS TOPHBIMU
paboTamu - IPeBHILIATH €r0 B JBa-TPHU pasa.

OCHOBHBIMH TEXHHUYECKHMHU CPEICTBAMHU OIEPEKAIOIIEH IKCIUTyaTallMOHHOM Pa3BEIKU Ha Kapbe-
pax SBISIIOTCS KOJIOHKOBBIE BEPTUKAJIBHBIC UM HAKJIOHHBIE CKBAXKHMHBI, & TAKKE OECKEPHOBBIE CKBAXKH-
HBI, PeKe - KaHaBbl M JaHHBIE [IJJAMOBOI'O OoNpoOoBaHus nepeOypoB OypOB3pPHIBHBIX CKBaKUH. [Ipu co-
IIPOBOXIAIOIIEH IKCIUTyaTallMOHHOW pa3BelKe, Kak MPaBUJIO, IPOBOAITCSA ONpoOoBaHME HuIamMa Oypo-
B3PBIBHBIX CKBaXHH, a TaKKe 00p0310BOe 0po0OBaHUE CTEHOK U MOJOIIBHI YCTYIIOB.

[1noTHOCTH pa3BeJOYHON CETH ONMpeAeNseTCs] B 3aBUCMOCTH OT CJIO)KHOCTH I€0JIOTHYECKOTO CTPO-
eHus. B cpenneM oHa B ABa pa3a MpeBbIIIAET MIIOTHOCTh CETH IS 3a11acoB Kateropuu B.

CucteMy 3KCIUTyaTallMOHHOM Pa3BEIKH 4acTO MPUCIOCA0IMBAIOT K CUCTEME AETAILHOU Pa3BEeIKU
IMYTEM IOCJICA0OBATCILHOTO YMCHBIICHNA PACCTOAHUA MEKAY CKBaA)KMHAMU B HpO(l)I/IJISIX IlCTEUII)HOfI pas-
Beaku. Pa3Benounas ceTh crymaercs quepeHInpOBaHHO B 3aBUCUMOCTH OT CIIOKHOCTH CTPOCHUS 3a-
nexu. Ilpu 3TOM, B epByto ouepenp, OypsAT CKBaXXKMHBI B KOHTYpHOH 30He. [IpoMexyTounsie npodunn
pa3OypuBaroOT B Cily4asiX, €CIIM JaHHbIC OCHOBHBIX Npoduiiel He Jat0T OJHO3HAYHOIO PEIICHUS.

[Mpodumu MOryT OBITH PA3THMYHON NPOTSHKECHHOCTH, HAIPUMED, KOPOTKUMH, OXBATHIBAIOIIUMHU TPH-
KOHTYpPHYIO TIOJIOCY JHOO y4YacTKH BHYTPUPYIHBIX IIPOCIOEB MYCTHIX MOPOJ, TEXHOJOTHYECKH pa3-
JMYHBIX THIIOB U COPTOB pya U Ap. Ha ydacTkax CiI0)KHOTO BBIKIMHUBAHMS U CHJIBHON TEKTOHHYECKON
HapyHICHHOCTBIO CETb MOXKET CTyIIAaThCA. KpOMe TOro, i pCHICHHUA OTACIbHBIX HECACHBIX BOIPOCOB O
Te0JIOTHIEeCKOM CTPOCHUH 00BEKTa OYpAT OJMHOYHBIE CKBaXKUHBI. Ha puc. 2.8 mokazaHa cxema 3KcIitya-
TaIMOHHOM pa3BelKH AJ IJIacTOBBIX 3anexel. llepBonauanbHas cerh ckBakuH (50X50 M) crymieHa
3/1eCh B JBa Pa3a, YTO BBI3BAHO HEOOXOIMMOCTHIO YTOYHEHHUS! KAUE€CTBEHHOI'O COCTaBA PyJ U KOHTYPOB
PYAHBIX IIJIACTOB.

W

T
\\

!
7z

Puc. 2.8. Cxema 3KcmTyaTallmOHHON pa3BeAKH IIacTOOOPa3HbIX 3alekel «bakaibpckoro» tuna. Io
M.H. Ans60By U A.M. beiboukuny. 1 - pyaHbIe Tena; 2 - JOJIOMHTHI U H3BECTHIKY; 3 - tnabdassl; 4, 5 -
CKBa)XMHBI: 4 - IeTalbHOM Pa3BEIKH, 5 - SKCIUTyaTallMOHHOHN pa3BeaKH; 6 - MOJIOKEHUsI KOHTYpa Kapbepa
1o Mepe yriayOiaeHus JOObIYHBIX padoT

Ha MecTopoxJeHUsIX Py IBETHBIX M PEJKMX METAJUIOB DKCIUTyaTAIlMOHHAS pa3Belika IPOBO-
JUTCS IPEUMYIIECTBEHHO C IMOMOILBIO0 OYPEHUs] KOJOHKOBBIX WIM OECKEPHOBBIX CKBAaXKHH, a TaK)Ke MPO-
XOJKH KOHTPOJBHBIX HIypdoB (vHOrAa kaHaB). HeoOXOAMMOCTh MPOXOIKHM TOPHBIX BBIPAOOTOK 00Y-
CIIOBJICHA PACXOXKICHUEM JAHHBIX Pa3BEIKH M HKCIUTyaTalllH, BO3SHUKAIONIMM H3-3a N30MPATEILHOTO
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ucTtupanus kepHa. OHaKo B psie CIy4aeB JOKa3aHa BBICOKAs PEICTABUTEIILHOCTD IIAMOB OECKEpHO-
BBIX CKB&KHH OOJBIIOTO JHAMETpa, MOITOMY OHH MOTYT CIIyKHTh KOHTPOJBHBIMH IO OTHOLICHHUIO K
CKBa)XMHAM KOJIOHKOBOTO OypeHHs Manoro auamerpa. K coxxanenuro, B 06CKEpHOBBIX CKBa)KMHAX HEJlb-
351 YCTaHOBUTBH TEKCTYpHBIE OCOOCHHOCTH Py, OPHEHTHPOBKY M CTPOCHHE MPOXKUIKOB, XapaKTep pac-
npeeeHrss KOMIOHEHTOB, YTO 3HAYUTEIbHO CHU)KAET JOCTOBEPHOCTh U MPEICTABUTEIBHOCTh MOTyda-
Mot T0 HUM WH(OPMAIIHH.

ComnpoBosxaaromas SKCIUTyaTallHOHHAs pa3BeaKa Ha Kapbepax (YrOJNBHBIX pa3pe3ax) COBMAJaeT 10
BPEMEHH C OYMCTHBIMH Pa0OTaMHM, BEAYIIMMHUCS C HCIIOJIb30BaHWEM OYypOB3PBHIBHBIX CKBaXKHH. Kpome
TOTO, POJIb Pa3BEAOYHBIX BBIITOJHIIOT TAKXKE Hape3HbIE TpaHILeH, OopTa yCTynoB u 3abou kaprepa. Oc-
HOBHBIE 33/1a4H, CTOSIUE MEPes COMPOBOXKAAIOUIEN IKCIUTyaTallMOHHON pa3BelKOM, COCTOAT B JI€Tallb-
HOM OKOHTYpPHBaHHM THUIIOB pYJ, BHYTPUIIOPOJHBIX IPOCIOEB, M3YUYEHUH XapakTepa pacrpeaesieHus
KOMIIOHEHTOB B PYZAax, IIPOBEIEHHM TEXHOJOIMYECKOTo ompoOoBaHus M KapTupoBaHus. Ilo manHbeIM
onpoOoBaHMsI OYPOB3PHIBHBIX CKBAYKMH COCTABIISIFOTCS MPOEKTHI HA MAacCOBBIE B3PBIBBI, OCYLICCTBISIOT-
Csl IJIAaHWPOBaHHUE ¥ KOHTPOJIb JOOBIUH.

[InoTHOCTH ceTn 0TOOPa MPOO 3aBUCHUT OT XapakTepa paclpeiesieHHsi KOMIOHEHTOB B PYIHOM TEJE;
OIpENICJICHHOE BJIMSHUE OKA3bIBAIOT TAKKE PasMEpbl OYUCTHOrO OJIOKa U PacCTOSHUS MEXIy Oy-
POB3PBIBHBIMU CKBakMHamMH. Hanbonee pacrpocTpaHeHbl CHCTEMBI ¢ OTOOPOM HPOO U3 KaKAOH mpoly-
PEHHOM CKBa)KHHBI 10 ceTh 6X6, 8X8 M (CII0XKHBIE [0 PACIIPEACICHII0 KOMIIOHCHTOB K COPTOB 3aJIC)KH )
WIN 4epe3 OHY CKBaKMHY 12X12 M (OTHOCHTENBHO HpOCThIE 3ayeku). s 3amexeil ¢ OTYETIMBO BhI-
paKeHHOM aHM30TpOINEll B TOPU3OHTAIIFHOM CEUEHUH pacIpe/ieNeHrs KOMIIOHEHTOB yCTaHaBIMUBAETCs,
KaK TpaBUIIO, MIPSIMOYTOJIbHASL CETh: OMPOOYeTCS Kakasi CKBa)KHHA BKPECT MPOCTHPAHUS U Yepe3 OJHY
1o npoctupanuio. [lapamerpsl cetn onpoOyeMbIX CKBa)KMH M IIPEACTAaBUTENBHOCTh MIJIAMOBBIX P00 Ha
Ka)KJIOM MECTOPOKJIEHUH. Y CTaHABIMBAIOTCS SKCIEPUMEHTAIbHO, HHOT/Ia METOAOM aHAJIOTHH, a TaKkKe
C TIOMOIUIBI0 aHATTUTUYECKUX MeTOAOB. ClieyeT Takke OTMETUTh, YTO, TOMUMO XUMHUYECKOTO OnMpodo-
BaHMsI, IJIaM OypOB3PBIBHBIX CKBa)KMH MCIOJB3YIOT [UIS aHAJIM3a MaJbIX TEXHOJIOrHueckux mpob. Ilpu
OIIpEeNeNICHHBIX YCIOBUIX ATl OMPOOOBaHUsI OyPOB3PHIBHBIX CKBAXHH HNPUMEHSIOT reo(h)U3nIecKue Me-
TOMBI.

Opna U3 BayKHEHIINX 3a]a4 3KCIUTyaTallMOHHON pa3BelKH Ha Kaphepax - MPOrHO3 OCHOBHBIX Mapa-
METPOB 3aJIEXKH Ha HIDKHUX FOPU30HTaX. JTa 3afaya B OOJBIIMHCTBE CIy4yaeB pelIaeTcs IyTeM Iociie-
JIOBATEIBHOTO CTYIICHUSI CEeTH CKBaKWH JAeTalbHOM pa3Benku. OAHAKO Ha psAle MECTOPOXKICHHUH CKBa-
JKUHBI KCIUTyaTallUOHHON pa3BeJIKM HE MO3BOJISIOT OCYLIECTBUTH IIPOTHO3 MPOCTPAHCTBEHHOTO pa3Me-
IICHUS] COPTOB PYZ Ha HIDKENEXaUINX TOpu3oHTax. lak, mist ycnosuid Capbaiickoro u COKOJIOBCKOTO
JKENe30pYOHbIX MECTOpOKAeHUH Poccum noKa3aHo, YTO omlepexarolias SKCIUTyaTallMOHHAs pa3BeiKa
IMPAKTHUYCCKH HE MMO3BOJIACT YTOUHUTL JAHHBIC JlCTEU'II)HOf/i Pa3BCaKU O paCpeacICHNU, KOJINYECTBECHHOM
COOTHOILCHUH M Ka4eCTBEHHOM XapaKTEPUCTUKE COPTOB PyHA. YKa3aHHBIE OOCTOATENbCTBA 3aCTAaBUIIN
OTKa3aThCsl OT ONEPEKAIOMIEH SKCIUTyaTallMOHHON pa3BEAKH, a COPTOBBIE IJIaHBI M Pa3pe3bl COCTABIATh
C YYETOM CTPYKTYPHBIX 3JIEMEHTOB M OCOOCHHOCTEHW BHYTPEHHETO CTPOCHHUS PYIHBIX 3aJIe)KeH, YCTaHOB-
JICHHBIX 110 JaHHBIM HeTaJIBHOﬁ Pa3BCAKHU U YTOUYHCHHEBIX B IIPOLECCE reoJI0rn4ecKoi JOKYMCHTAaIlUU yC-
TYIIOB Kapbepa.

Puc. 2.9 Cucrema pa3paboTku MO TAKHBIMU IITPEKAMH C MaraHU3UPOBAHUEM PY/IbI:
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1 - OypoB3pBIBHBIE CKBKWHBI, MMOJIJICKAIIHE OMPOOOBAHHIO MTPH COMPOBOMKIAIONICH IKCILTyaTalld-
OHHOH pa3Benke; 2 - BRIPAOOTKH, IOJICKAIIUE OMPOOOBAHUIO MPH OINEPEKaroIIel SKCILIyaTallHOHHON
pasBezke; 3 - OTpe3HbIE BOCCTAIOMINE.

OKcIUlyaTallMOHHasi pa3Be/ika MpH MOA3EMHON pa3paboTKe 3HAYMTENbHO MHOTOBAapHaHTHEE, YeM
MIPH OTKPBITOW. DTO OOYCIIOBIEHO, C OAHON CTOPOHBI, pa3HOOOpa3ueM MOP(OIOTHIECKUX THUIIOB 3aJIe-
JKel, BOBJIEKa€MBIX B 00pabOTKy, a ¢ IPYrod CTOPOHBI - MHOTOYHCIICHHOCTHIO CHCTEM DPa3pabOTKHU: C
OTKPBITHIM BBIPAOOTAaHHBIM MIPOCTPAHCTBOM, C KPEIUICHHEM, C 3aKJIaJKON BHIPaOOTaHHOTO MPOCTPAHCTBA
WA ¢ OOpYIIEeHHEM HaJIETAoIMINUX MOpoA (TIPH HATHYUH CpPEeHE- M HEYCTONYMBHIX PYJ M BMEIIAOIITINX
TTOPO)H .

[Ipu moazeMHBIX paboTax 0ojee OTYETIMBO, YEM MPH OTKPHITHIX, 000COOISIIOTCS IBE MOACTAANU
9KCIUTyaTallMOHHOM pa3Beaku. (s 000CHOBaHHA METOAMKH COMIPOBOMKAAIOUICH IKCILTyaTallMOHHOW pas-
BEJIKHM CHUCTEMBI Pa3pabOTOK MPH MOA3EMHON A00BIYe pyIbl pa3/eleHbl Ha JBe Tpynmbl: 1) momyckaer
npeObIBaHKE JIIOJICH B OYHCTHOM MPOCTPAHCTBE (IIOTOJKOYCTYIHASI C PaclOpKOW KPEerblo, ¢ MaraHu3H-
pOBaHUEM PYABI, CIOEBasl C 3aKJIaKOM), YTO 00eCleuyuBaeT HEMOCPEICTBEHHO HAOII0ACHUE U OIpobo-
BaHWE OYUCTHOTO 332004 ; 2) JOITYCK JIFOICH B OYMCTHOE MPOCTPAHCTBO MUCKITIOYEH (TIOADTAXKHOE U ATAXK-
HOE OOpyIeHne, MOAITAXHBIE ITPEKH U 1p., puc. 2.9, Tak Kak OTOOMKa Pyasl BEASTCS C ITOMOIIHIO
ckBaxkuH. [Ipu 3TOM conpoBoKAaromascs pa3Beika COBMEIIAETCS C MPOXOAKON HAPE3HBIX BHIPAOOTOK U
OypeHHreM CKBaXUH ISl OTOOMKH PyIbI.

OCHOBHBIMH TEXHHYECKHMH CPEACTBAMH COIPOBOXKIAIOIIEH SKCILTYyaTAIIMOHHON Pa3BEAKH CITyXKaT
TOpHBIE BHIPaOOTKH, ITOA3EMHOE KOJIOHKOBOE HJIH yJIapHO-MeXaHH4YecKoe OypeHue.

[Tpu pa3paboTKe PyAHBIX TEN MAJIOW MOIIHOCTH, IOMYCKAIOIUMH MPeObIBAHUE JTIOJCH B OUUCTHOM
MIPOCTPAHCTBE, COTPOBOXKIAOIIAS pa3BelKa CBOJUTCS, B OCHOBHOM, K OpTaHW3aIlH YKCIUTYaTallHOHHOTO
OMpOOOBaHMST; Yalle BCero MpUMeEHseTcs 00po3oBoe orpodoBaHue. [Ipu 0TpaboTKe KUIBHBIX PYIHBIX
TEJ CO CIIOKHOH MOp(oJiorvel WM 3HAYUTENbHOW HAPYUIEHHOCTHEO MPOBOJUTCS IKCILTyaTallMOHHOE
onpoOoBaHKE, MPOXOAITCS TOPHBIE BHIPAOOTKU (OPTHI, PACCEUKH), peske OypsITCsS KOJOHKOBBIC CKBAXKH-
Hel. [Ipr 0TpaboTKEe MOIIHBIX JTMHEHHO-BHITAHYTHIX PYIHBIX TNl CUCTEMaMU C OTOOWKOHN pyabl TIy0o-
KUMHU CKB2)XKMHAMH, UCKITIOYAIOIIUMH MPeObIBaHUE JIIOACH B OYMCTHOM MPOCTPAHCTBE, COMPOBOKAAI0-
miasi pa3Bellka CBOJUTCS K OYpPEeHUIO KOJOHKOBBIX CKBa)KMH M OpPraHU3alMK OMPOOOBAaHHSA U KapoTaxka

B3pBIBHBIX CKBA>XHUH.
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Puc. 2.10. YTouHeHHe KOHTYpa PYAHOIO TENa MO Pe3y/ibTaTaM MarHMUTHOTO KapoTaxa (Ay3spOaxoB-
CKOE€ CKapHOBO-MarHETUTOBOE MECTOPOXKIeH e, Poccus).

1,2 - xoHTYpHI pyaHOTO Tena: 1 - Ha BpeMs COCTaBJICHUs MPOEKTa OTPabOTKH, 2 - 1O JaHHBIM Mar-
HUTHOT'O KapoTaka OYpOB3PHIBHBIX CKBAXKUH; 3 - BIPAOOTaHHOE MTPOCTPAHCTBO

[110THOCTD 3KCIUTYaTallMOHHOTO OMPOOOBAHMS, T.€. YHCIIO B3PBIBHBIX CKB2YKMH HA OYHUCTHOH OJIOK,
MOJUISKALIUX ONPOOOBAaHUIO, & TAKXKE JJIMHA UHTEPBAJIOB OMPOOOBAHMS, 3aBUCAT OT CTETIEHU HEPAaBHO-
MEPHOCTH OpYyJEHEHUs, PAcIIOIOKEHUSI BEEPOB CKBAXXHH U IIeJieil onpoboBanus. Hanpumep, mig yrod-
HEHHsI COJIEPXKAHUS TOJIE3HOr0 KOMIIOHEHTa B OOYPEHHOM JICHTE JKeNaTeIbHO OMpoOOBaTh WHTEPBAJIBI
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BCEX CKBaXXHMH, PACTIOJI0KEHHBIX B MpeesiaX MPOMBIIUICHHBIX Py IPH AJUHE cekmun 2-3 M. s yrod-
HEHHS KOHTYpa MPOMBIIUIEHHBIX PYJl C TTIOMOIIBIO TOPU30HTAIBHBIX WIN BEPTUKAIBHBIX BEEPOB B3PHIB-
HBIX CKBXXHH, PACIHOJIOKEHHBIX MO MPOCTUPAHHIO PYAHOTO Tela, IOJHOCTHIO OMPOOYIOTCS TOJNBKO
OKOHTYPHBAIOIINE CKBaXHHBL. [Ipyu pacrmonokeHnH BeepoB MEPIEHAUKYISPHO MPOCTUPAHHIO PYIHOTO
Tea ONpOoOYIOTCS JUIIb KOHEYHBIE HHTEPBAIBI B3PHIBHBIX CKBAXHH. Ecin HE0OX0IUMO YCTaHOBHTH Ka-
YECTBO OTOMTOM PY/bI, TO B3PbIBHBIE CKBAXIHEI OMTPOOYIOTCS Ha BCIO JUTHHY.

Ha puc. 2.10. nokazansl cxema pa3BeIKH, COBMEIIEHHAs C OUUCTHOW BBIEMKOW, U YTOYHEHHE KOH-
TypOB PYyIHOTO Tela TO JAHHBIM MarHUTHOTO KapoTaka ISl YCIOBHH Ay3pOaxoBCKOTO CKapHOBO-
MAarHeTUTOBOTO MECTOPOXKACHUS kene3a B Poccuu. [lpu pacyeTe cpelHHMX coliepKaHUNA B CEUCHHUH Bee-
pa OypOB3PBIBHBIX CKBaKHUH YUHUTBIBAJIOCH, YTO PACCTOSHUE MEXKIy CKBRKWHAMHU HE OCTAETCs MOCTOSH-
HBIM, TUIOTHOCTH CETH ONPOOOBaHMUS y YCThsl CKBaYKMH HECPABHEHHO BhIIIE, yeM y 3a0oeB. Ecnn He yuu-
THIBaTh OTMEYEHHOE OOCTOSTENIECTBO, TO MOKHO TOYYUTh 3HAYNTENBHO HCKAKEHHBIE CPETHIE COMEp-
JKaHMs [0 Beepy U B 1iesioM 1o Osoky. Tak, mo nanaeiM A.C. CyHueBa, pu onpoOOBaHUN MECTOPOXKIE-
HUI a0COMIOTHOE OTKJIOHEHHE PACUETHBIX COJACP)KaHUI OT UCTUHHOTO CPEJHETO B'CEUCHHH MOKET Baph-
upoBaTh o Moaymo oT 1,8 mo 8,7 %, 4To mpu cpegHeM conepikaHuu jkeme3a B pyaax 45 % naer oTkio-
HeHue (oTHocHuTenbHOE) OT 4 10 20 % mpu norryctuMom 110 2 %.

Omnepesxaromiasi dKCIUTyaTallMOHHAs pa3BelKa, KaK YK€ OTMeYalloch, COBMEIIACTCS C MPOXOIKOU
TOPHO-KaMUTAIBHBIX WM TOPHOIIOATOTOBUTENHHBIX BHIPA00TOK. [10 ee pesyipTataM ompenesnstoTcs nin
YTOYHSIFOTCSI 3allachl, KAYeCTBO M IIPOCTPAHCTBEHHOE pPa3MEIleHHE MOJIE3HOTO UCKOTIAeMOT0 B TIpeeax
BBIEMOYHOTO YYaCTKa M SKCIUTyaTallHOHHOTO Onoka. [loydeHHbIe JaHHBIE UCTIONB3YIOT AJIS JIOKATBHOTO
MPOCKTHPOBAHUSI OTPA0OTKH M TEKYIIETO (TO0BOT0) MIaHUPOBAHHS TOPHBIX PadoT.

B npomnecce moATOTOBKK PYAHBIX TEJN, OTHOCAIIMXCS K KHIIBHOMY THITY, OTIepeXkKarolas pa3BeKa
Yarie BCero MPOBOAUTCS C TIOMOUIBIO OPTOB U MOJ3EMHBIX CKBAXKHH, KOTOPBIE TPOXOJATCS U3 3TAXKHBIX
HITPEKOB U BOCCTAIOMIKMX. DTO MO3BOJISIET YyCTAHOBUTH OCOOCHHOCTH MOP(OJIOTHH U YCIOBHUI 3aeranus
CMEMICHHBIX YacTel KW, MPOCIEeINUTh MapaieIbHOE PACIONI0KEHNE COMMKEHHBIX PYIHBIX TNl U KO-
potkux anodus (puc. 2.11;2.12), onpenennuts pa3Mep M MPOCTPAHCTBEHHOE MOJIOKEHNE BCTPEUAFOIINXCS
B JKIJIax Oe3pyIHBIX y4acTKOB, OKOHTYPHBATh PYJHBIE CTOJIOBI, BBISICHUTH BO3MOYKHOCTH MX CEJICKTHB-
HOM OTPaOOTKH U T.1.

= B2 Bor Bz

Puc. 2.11.. [Toucku cMenaromux 4acTei pyaHoOn Xuibl pacceukamu (A) u ckBaxuaamu (b):
1 —oskwuna; 2 — pa3pbIBHBIE HAPYIICHUS; 3 — TOPHBIE BHIPAOOTKHU; 4 — BBIPaOOTKH IKCILTyaTaIH-
OHHOM pa3Belku (a — pacceyku, 0 — CKBa)KUHBI)

Puc. 2.12. TIpocnexuBanue anou3 ¥ MOUCKU CONMIKEHHBIX PYAHBIX TEJ TOPU3OHTAIBHBIMU CKBa-
JKUHAMH.
Yeci. obo3Hauenus - cM. puc. 2.11.
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Ha mecTopoxeHusx, peacTaBlIeHHbIX MOLUIHBIMU PYIHBIMU T€JIaMHU, YTOUHSIOTCS YIJIbl TaJeHUs
PYAHOTO TeJla MEXIy TOPU30HTaMH, IIPOCIICIKUBAIOTCA HAPYIICHUS U BBIACHIIOTCS aMIUIUTYbl CMelle-
HUSI PYIOHBIX TeJl, YCTaHABINBAIOTCS IMOJIOXKECHUE KOHTAKTOB, HAJHYNE COMMKEHHO-TIApAIICNBHBIX PYa-
HBIX TeJl, IPOCIICKUBACTCS BBIIEPKAHHOCTh PYAHBIX TEN IO MPOCTUPAHUIO U MAACHUI0, 0COOEHHO Ha
ITaXHBIX TOPU30HTAX. DTH 3aJa4d PELIAIOTCS IIyTE€M IPOXOIKU PACHOJIOKEHHBIX COOCHO WM B IAX-
MaTHOM IIOpSIIKE OPTOB M PAacCceyek, a TakkKe OypeHHs OIMHOYHBIX CKB)XUH WJIH BEEPOB T'OPH-
30HTAJIbHBIX MOA3EMHBIX CKBAXHMH, a4 TAKKE HUCXOAAIINX WM BOCXOISIINX BEEPOB CKBAKUH (pHC.
2.13)).

[Ipy UCKITIOYUTENBHO CIOKHOW MOP(OIOTUU PYIHBIX TNl CKBR)XHUHBI B 3HAUUTEIBHON Mepe 3ame-
HSIIOTCS TOPHBIMU BHIPAOOTKaMH, HAampUMep, MPOXOAAT PACCEUKH M3 BOCCTAIOUIMX BBIPAOOTOK, B OT-
JENBHBIX CIyYasX — MOAITAXKHBIE IITPEKH C OPTaMU. DTO MO3BOJISIET YTOYHUTH MOIIHOCTE PYIHOTO Te-
na (puc. 2.14).

[Ipu BEIOOpE METOAMKH OliepekarolIel SKCIUTyaTallHOHHOW pa3BeKU U IUIOTHOCTH CETH HalIoze-
HUIA 32 OCHOBY MPHUHUMAETCS TOT (PaKTOp, KOTOPBI OKa3bIBAET pelIalollee BIUSHUE Ha X0 MOATOTOBH-
TEJIBHBIX U OYMCTHBIX pa00T B KOHKPETHBIX FOPHO-TEOJIOTHYECKUX YCIOoBHIX. Hampumep, npu ycTaHoB-
JICHUU IUIOTHOCTH CETH Ha BBICOKOrOpHOM >Kesie30pyJHOM MECTOPOXKACHUN ONPEACISIOMNM KpUTEPHEM
CIy’)KUT (aKT CMEIICHUS PyIHBIX TeJ MOCIePyAHON TeKTOHUKOM (puc. 2.15.). TlmotHOCTE ceTn Oypenus
Pa3sBEelOYHBIX CKBAXXHH OINpENesieTcs AJIUHON TeKTOHHYECKH OAHOPOIHBIX OJIOKOB, pa3zMephbl KOTOPBIX
BapbUpyIOT OT 5 10 90 M, cocTaBnss B cpeaneM 25 M. IloaToMy 3amayeil sKCILyaTallHOHHON pa3BeIKH
SABIACTCA YTOUHCHUC IMOJIOKCHUA TCKTOHUYCCKU OJHOPOAHBIX YYAaCTKOB Ha HMIKCJICIKAIICM I'OPU3OHTE.
CKBa)KUHBI 32JIAI0TCSI C TAKHM PacdeTOM, YTOOBI MOJTYYUTh XOTS OBl OJJHO TIEpEeceueHue B mpeaenax oio-
ka. [loaToMy paccTosiHue MEXIy pa3BEIOYHBIMU IEPECEUCHNSIMH COCTAaBIISIET B CPEAHEM 25 M U U3Me-
HSIETCSl B 3aBUCHMOCTH OT KOHKPETHOH OOCTaHOBKHM, KOTOpasi BBISICHAETCSI HA OCHOBaHUM JaHHBIX JKC-
TUTyaTaliy BEPXHUX TOPU30HTOB. [lociie OKOHTYpUBaHHA PYA Ha OCHOBHOM FOPH30HTE 00OCHOBBIBACTCS
cucTeMa pa3pabOTKH U COCTABJISIETCS MPOEKT Ha OTPAOOTKY KaMep U JaJbHEHIIyI0 pa3BeaKy OJ0Ka.

Puc. 2.13. Cuctema omepexaromeil SKCITyaTallMOHHON pa3BelKH JIMH3000pa3HbIX PYIHbBIX TET Be-
€paMHU MOJI3€MHBIX TOPU30HTAIBHBIX CKBAXKUH

Puc. 2.14. Onepesxaromas SKCIUTyaTallMOHHAs pa3BelKa JIMH3000pa3HOTO PyJHOIO Tejla CUCTEMON
OpTOB:
1 - KoHTYp pyIHOTO Tena; 2 - 30HBI OPEKUYNPOBAHUS;, 3 - TEKTOHWYECKHE HAPYIICHHUS
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TIpu pa3Benke pyAaHbIX T bOrocioBCcko# rpymnmbl CKApHOBO-MarHETUTOBBIX MECTOPOXKACHUHN B Ka-
YeCTBE OCHOBHOTO KPHUTEPHS MPHUHSITA CIOXKHOCTH (POPMBI PYAHOTO Tella U er0 BHYTPEHHETO CTPOCHHS
(puc. 2.16.). DkcrmyaTallMOHHAS pa3BeAKa OCYILECTBISICTCS OypeHHEM CKBa)XKMH M3 BBHIPAOOTOK TEXHH-
yeckoro HazHaueHus. Hambomnee panuoHansHOE pacloiioKeHre pa3BelOYHbIX CKBAXKUH — BeepooOpas-
HO€ B OJTHOU ITJIOCKOCTH, BKPECT MMPOCTUPAHMUS WM 110 MAJACHUIO0 PyIHOTO Tejla. BBy He3aKOHOMEpHO-
ro u3MEeHeHHUs (POPMBI M BHYTPEHHETO CTPOSHHSI B TIEPBYIO OYEpelb CETh AETATBHOIN pa3BeKH CTyIaeT-
Cs BIBOE, a IIPH BBIABIICHUU OOJBIINX U3MEHEHUI — elle BABOE, BILIOTH 10 10-12 M.

CKBa)XMHBI PaCTOJAraloTcsl MPEUMYIIECTBEHHO B IUIOCKOCTSAX BEPTHKAIBHBIX M TOPH30HTAIBHBIX
CEYeHNH, HO WHOTJa MPUMEHSETCS U «ITy9Koo0pa3Hoe» WX OypeHHe ¢ pacueToM NepecedeHurs pyabl Ha
Pa3IMYHBIX Pa3BeJOYHBIX JUHUAX. TakuM 00pa3oM, pa3BeiouHas CeTh HE MOXKET OBITh CTaHIAPTHOH, ee
napameTpbl M3MEHSIOTC OT 25X25 mo 25x(10-M2) m. IlpumeHenne reom3MUecKuX HCCICIOBAHHM,
HanpUMep, MArHUTHOTO KapoTaxa, SIBISETCS 003aTelIbHBIM M CYIIECTBEHHO MOBHIMAET 3 (EKTUBHOCTh
Pa3BeIOYHO-IKCIUTYaTallHOHHBIX PA0OT.

3HAYUTENBHO CJIOXHEE B TEXHMYECKOM OTHOUIEHWH Pa3Be/iKa FOPU3OHTAIBHBIX M I1OJIOT03aJIeraro-
IIFX TeJ ¢ M3MEHYNBON MOIIHOCTHIO W HETIOCTOSHHBIM YTJIOM MajeHus. B 3Tux ciaydasx mis pa3Beaku
WCTIONB3YIOT TIOJITOTOBUTEIBHBIE BEIPAOOTKH, MPONICHHBIE B Jie)kaueM OOKY PYJHOIO Tela, M3 KOTOPBIX
OypATCsl BOCCTaIOUIME CKBAKUHBI; YaCTO CKBAKWHBI PACIIONAraloTCcsl BEEPOM C OUEHb OCTPBIMHU YIJaMH
BCTPEYH PyIHOTO TeJa.

DKCIUTyaTallMOHHAs pa3BeKa BeChMa CIIOKHBIX M0 CTPOSHUIO 3ajieKeld pelKnX M OJIaropoaHbBIX Me-
TaJJIOB MTPOBOJUTCS MITPEKAMHU, OPTAMH M pAacCCEUKaMH, KOTOPBIC MPOXOIAT TaK, YTOOBI KX MOXKHO OBLIO
WCITIOJIb30BaTh B KA4eCTBE 3a€3/10B MU BBIMYCKE PYyIbl U3 OJOKOB. sl pa3BelKy HCHONB3YIOT TaKke
BEHTWIALMOHHBIE WIH TIEPEIYCKHBIE BOCCTAIOIIUE, OTCTOAIINE APYT OT APYyTa IO MPOCTHPAHHUIO PYIHO-
ro tena Ha 20 M, U3 KOTOPBIX IPOXOASATCS PACCEUKH UM OYPATCS KOPOTKOMETPaKHBIE CKBKUHEI C pac-
CTOSTHUEM MEKIy HUMHU IO MaJieHuIo pyaHoro tena 10-20 m.

I1ran

Puc. 2.15. CxeMa »53KCIUTyaTallMOHHOM pa3BEIKHW pPyAHBIX Tel BBICOKOrOpcKoro CKapHOBO-
MarHeTuToBoro mecropoxnaeHus. (Poccust) KonTypsl pyaHoro tena mo JaHHeIM: 1 - J€TanbHON pa3Bea-
KH. 2 - 9KCIUTyaTalMOHHOW Pa3BeIKH; 3 - TEKTOHMYECKHE HapyIIeHus; 4 - CKBRXKMHBI SKCILTyaTallHOHHON
pasBeku
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Puc. 2.16. Pa3pe3 CeBepornecyaHoro ckapHOBO-MarHeTUTOBOTO JKEI€30PYAHOI0 MECTOPOKACHHUS.
Poccus

1 — nopdupuThl; 2 — AMOPUTHL, 3 — U3BECTHSKH; 4 — CKapHBL; 5, 6 — KOHTYPHI pyIHOTO TEJa 0
JIAHHBIM: 5 — JeTaNIbHON pa3BeIKU, 6 — IKCILUTyaTAI[MOHHOMN pa3BeIKU; 7, 8§ — CKBaKUHBIL: 7 — Je-
TaTbHOM pa3BeAKH, C? — IKCILTyaTAIlMOHHOMN pa3BeaKH; 9 — TEKTOHMYECKHE KOHTaKThI; 10 — reomoru-
YEeCKHE TPaHULIbI

Oxennyamayuonnas paszeeoka npu noozeMHol 0oovive yenetl. HeoOX0auMOCTh SKCILTyaTaIl[HOHHON
Pa3BEIKH Ha JACHCTBYIONIMX YTOJBHBIX IIAXTaX BbI3BaHA BBICOKOW H3MEHYHBOCTHIO TOPHOTEOIOTHIECKHUX
(haKTOPOB HA MECTOPONKICHUSX, HEIOPA3BENAHHOCTRIO MAXTHBIX MOJICH B MEPUOJ ACTATLHOU Pa3BelKH,
a Tak)ke MOBBIIICHHBIMU TPECOOBAHUAMHI COBPEMEHHON BBICOKOMEXAHHU3UPOBAHHON TEXHOJOTHH TOOBIYH
yrist. K OCHOBHBIM 3a/1a4aM 3KCITyaTallMOHHON pa3BEAKH OTHOCSTCS:

YTOYHCHHE U JIETAlbHOE M3YYEeHHE TCKTOHUKH IMAXTHBIX MOJIeH, XapakTepa W3MEHUYUBOCTH THIICO-
METPUH KPOBJIHA M TIOYBBI YTOJILHBIX IJIACTOB, OUCKH CMEIIEHHBIX YaCTeH MOCIIEIHUX;

BBISICHEHHE M3MEHYNBOCTH CTPYKTYPBI M MOIIHOCTH IIACTOB, MX BENIECTBEHHOI'O COCTaBa, obecre-
YeHHUEe PeabHbIMHU 3aracaMu yIis;

JIeTabHOE M3Y4YeHUE ra30HOCHOCTH YrOJbHBIX IUIACTOB M Ta30JMHAMHYECKUX SBJICHUH JJIs BRIOOPA
CXEMBI U pacyera mapaMeTpOB BEHTWISAIMY BEIPaOOTOK;

n3yueHrne PU3UKO-MEXaHMUECKHX CBOWCTB TOPHBIX MMOPOJI C IETBI0 YIPABIECHUS KPOBIIEH 1 obecre-
YyeHUs1 OecriepeOoHOM paboThl MEXaHU3UPOBAHHBIX KOMIUIEKCOB B OUHCTHBIX 320051X.

ITo JaHHBIM SKCIUTyaTAIIMOHHOW Pa3BeIKH MPOBOAMTCS TEKYIIEE W ONIEPATUBHOE TUITAHUPOBAHHUE J10-
ObIuM yriist, pa3pabaThIBAlOTCS MEPONPHUATHSA 10 OE30MacHOMY BEAECHHIO TOPHBIX paboT, TpeaBapH-
TENLHOMY OCYIICHHIO U JICTa3allik YroJbHBIX TUIACTOB.

Drenyamayuonnas pazeéedka OCYIIECTBISETCS MyTeM OYPEHHUsS KOJOHKOBBIX Pa3BEIOYHBIX CKBa-
JKUH C IOBEPXHOCTH, TPOXOIKH TIOA3EMHBIX BEIPAOOTOK (OPTHI, KBEPIIIATH, PACCEUKH U JIP.), a TAKKe
OypeHUs MOI3EMHBIX CKBXKHH U3 FOPHBIX BBIPaOOTOK. I1Iupokoe pacnpocTpaHeHHe NOTYYHIH TeoPH3U-
YECKUE METOJIbI, B YaCTHOCTH, JJISl TIPOCIICKUBAHUS TEKTOHMUYECKHAX Pa3phIBOB YrOJIbHBIX IIACTOB (101
3eMHast paJMOJIOKAIINS ), BBEISIBIEHNS KAPCTOBBIX TOOCTEH (37EKTPOpa3BeIKa, CEHCMOAKYCTUIECKUI Me-
TOM).

B mporiecce 3KCIITyaTaliMOHHON Pa3BeIKU YTOUHSIOT MOJIOKEHHE BOJIOHOCHBIX TOPU3OHTOB U BOJIO-
OOMIIBHBIX 30H IyTeM OypeHWs] CKBaKWH W3 IOA3EMHBIX TOPHBIX BBIPAOOTOK. I TpemylpeKIeHUs
BHE3AITHOTO TPOPBIBA BOIBI OYPST OIMEpeKaroliie CKBaKUHBI IT0 OCH BBIPAOOTOK. BOIOHOCHEIE 30HEBI
TEKTOHHUYCCKUX HAPYIICHUH Pa3BEIyIOT CKBAXHHAMHU, KOTOPbIC OYpST M3 TOPHBIX BBIPAOOTOK BKPECT
MPOCTUPAHUS] CMECTUTEIICH.

JlomoHATENRHOE H3yUYeHHe (DU3HKO-MEXaHHUECKUX CBOWCTB TOPHBIX TOPOJ MPH DKCIUTyaTallMOH-
HOW pa3BeIKe MPOBOAMTCS IO KEPHY CKBAXHH, a TAaKKe IyTeM H3YyYEHHs Marephalia MOATOTOBH-
TENBHBIX, OYHCTHBIX U TOPHO-PA3BEIOYHBIX BBHIPAOOTOK. YUACTKH, OMACHBIC MO BBHIOPOCY YIJIS U Tasa,
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M3YYalOTCS CIENUATbHO IyTeM OYpEHHS OIEepeKalolMX CKBaKHWH, B TOPHBIX BBIPAOOTKAX aHAIW3U-
PYIOTCS IPU3HAKH BHIOPOCOOIIACHOCTH M TOPHBIX yIapoB. ['a30HOCHOCTH yroJBHBIX IUIACTOB HA paspa-
0aThIBAEMOM TOPH30HTE ONPEICIISIOT U B BBIPA0OTKAX, M B MOJI36MHBIX CKBOKHHAX.

2.5.4. MeToab! pa3Benkn
Ha ornasnenue

OOuenpuHATOrO ONpeAeNeHNs] TOHITHUS «METOABI pa3BelKW» B HacTofllee BpeMs HeT. Hepeako
METOAaMHU pa3BelKH HA3bIBAIOT T€ WIIM MHBIE CIIOCOOBI PACIONOKEHHs Pa3BEJOYHBIX BBHIPAOOTOK HIIN
TEXHUYECKUX CPEICTB, YTO, KOHEYHO, HE COBCEM BepHO. HanGonplnM MpHU3HAHUEM MOJIb3YETCS TPAK-
TOBKa OCHOBOIIOJIOXHHKA COBETCKOT0 reojoropassegounoro aena B.M. Kpeifrepa, koTopblii, ncxoas us
CaMoro OmpeneeHUs MOHATHS «METO» (CIOCO0 MO3HAHUS, U3YyUCHHUS SIBJIICHUS), IPEIOKUI TPUCBAK-
BaTh €r0 TaKUM Pa3BEHOYHBIM MEPOIPUATHIM, KOTOPbIE IO3BOJISIOT TEOPETUYECKH OOOCHOBAaHHO pe-
IIaTh IJIaBHBIE 33/1a4M Pa3BEIKH HE3aBUCHMO OT CJIIOXKHOCTH U pa3HOOOpa3Hsl UCIOJIb3YEMbIX TEXHHUYE-
ckux cpeacts. B.M. Kpelitep mpemnaran Tpu OCHOBHBIX METO/IA Pa3BEAKHU: CO3/JaHUE CUCTEMBI Pa3pe3oB,
ONpoOOBaHKE IOIE3HOTO NCKOMIAEMOT0 U OLIEHOYHOE COIIOCTABIICHHE.

Co3paHue cuCTeMBbl pa3BEIOYHBIX T€OJOIHUECKUX Pa3pe30B SBISIETCS JO HACTOAIIEIO BPEMEHHU OC-
HOBHBIM CITOCOOOM BBISICHEHUS ()OPMBI, BHYTPEHHETO CTPOCHHS U YCIOBHI 3ajleraHusi MeCTOPOXKICHHS.
Pa3pe31)1 MOT'yT OBITh BCPTHUKAJIIBHBIMHU U T'OPU3OHTAJIbHBIMH, ITIO3TOMY BBIACIAIOTCSA TPU Pa3HOBUIHOCTH
METOJa pa3pe30B:

e  BEPTHUKAIBHBIE Pa3pe3Hl,

® TOPHU30HTAJIBHBIE PAa3pPeE3bI,

e KOMOWHUPOBAHHBIN- BEPTUKAIbHBIE U TOPU30HTAIbHBIEC PAa3PE3H.

B nocnennue ronsl mproOpeTaeT caMOCTOSITEIbHOE 3HAUCHHUE €lIe OJUH METOJ MO3HaHUs MOp¢o-
JIOTHYECKUX 0COOEHHOCTEH MECTOPOXKIACHUH MOJIE3HBIX UCKOMAEMBIX - T€OMETPU3AINS MECTOPOKICHHUH
¢ moMmoIieo nepconanbHbix kKomnbeioTepoB(I1K). Panee, 1o Buenpenns [1IK B MpakTUKY M TEOPHIO TEOII0-
ropa3BeloYyHOro Aeja, crocoObl n3y4eHus! (OPMBbI U CTPOEHUS TEJl MOJIE3HBIX HCKOMAEMBIX C IIOMOILBIO
IMOCTPOCHUA W30JIUHUN MOIIIHOCTH U JPYTUX IoKa3areliei OBl OYeHb TPYAOCMKHU U JOBOJIBHO HpI/I6JII/I-
SUTCJIbHBI. HOC—)TOMy OHH HCIIOJIB30BaJIMCh, TI'NIaBHBIM 06pa30M, B Ka4€CTBC BCIIOMOI'aTCIIbHBIX, WJIJIIO-
ctpatuBHBIX. Ceifuac CyIIECTBYIOT MakKeThl MpUKIAAHBIX mporpamm st [IK ¢ rpadomoctpourensamu,
MO3BOJISIONINE B KOPOTKUE CPOKU U C TOUHOCTHIO, COOTBETCTBYIOIIEH JETATbHOCTH Pa3BeKH, MOIYIUTh
WCUEPITBIBAIONIYIO U HATTISAHYIO MHPOPMAIUIO 0 BHYTPEHHHUX W BHEIIHUX OCOOCHHOCTSIX CTPOCHUS Tell
MIOJIE3HBIX UCKOMaeMbIX. BIlojiHE BO3MOXXHO, YTO B OyAyILEM 3TOT METOJ BBITECHUT TPAAULUOHHBIN Me-
TOJI CO3/1aHUS CUCTEMBI Pa3pe30B.

EnuHCTBEeHHBIH CMOCO0 M3YYeHMs KAaYeCTBEHHBIX MOKAa3aTesei IOJE3HOTO0 HCKOMaeMOro — 3TO
onpoboBaHue. Borpockl, cBs3aHHbIE ¢ ONIPOOOBAHUEM, PACCMATPUBAIOTCS Jaliee.

OneHouHOE COMOCTaBJIEHHE MPEACTaBIAEeT COO0H croco® BBISIBICHHS BO3MOXHOCTEH M YCIIOBHH
HCIIOJIb30BaHHUA MECTOPOXKACHHA 1O JAaHHBIM Pa3BCAKH. HpOMBIHIHeHHaSI OIICHKa BCACTCSA B TCUCHHC
BCEro IpoLecca pa3BeIKH U 3aKJII0YaeTCsl B CPaBHEHHWH IAapaMETPOB Pa3BEIyeMOT0 MECTOPOXKIEHUS
(3HaueHHS KOTOPBIX MEHSIOTCS MM YTOUHSAIOTCS C Ka)I0W HOBOW BBIpaOOTKOM, mMpoOOH, aHaIM30M U
JIp.) ¢ IIapaMeTpaMu JAPYTUX MOJ00HBIX, HO YK€ OCBOSHHBIX MECTOPOXKJICHUMN, a TAKKE B ONpPEICICHUN
HapOTHOXO3AUCTBEHHO! 11€1eco00pa3HOCTH NaNbHEHIIIEro OCBOCHUSI JAHHOTO MECTOPOXKIICHHS IT0JIe3-
HBIX UCKOTIAEMBIX.

2.5.5. TexHn4eckue cpecTBa pa3BeaKu
Ha ornasnenue

3agaun pa3BeAKH PELIAlOTCSl C MOMOIIBI0 TEXHUYECKUX CPENICTB, XapaKTEPU3YIOIIUXCS Pa3InIHON
CTOMMOCTBIO M CKOPOCTBIO MPOBEAEHUs padoT, a Takke 00NaJarolIX pa3HOi T0OCTOBEPHOCTHIO IMOJY-
YaceMbIX JaHHBIX. BI)IJICJBHOTCSI TPHU I'PYHITbI TEXHUYCCKUX CPCIACTB pa3BEAKHU:

pa3BelouHbIE TOPHBIE BEIPAOOTKH,

pas3BeiouHble OypPOBBIE CKBAXKHHHBI,

reousnueckre paboThI.

Paseedounvie copnvie svipabomxu. I103BONAIOT MOMYYNTh HAHOOJIEE TOJIHYIO U JOCTOBEPHYIO HH-
¢dopmanuio, Tak Kak OHM 00ECIIEYHBAIOT HETIOCPEICTBEHHBIN JOCTYI UCCIEA0BATENS K MOJIE3HOMY HC-
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KOIIAEMOMY M IIO3TOMY MCCJIEJOBAaHUSI MOI'YT OBITh IPOBEIEHBl B MAaKCUMAJIbHOM O0ObEME U, B CIydae
HEoOX0IMMOCTH, TIOBTOPeHBI. KpoMe Toro, ropHble BRIPAOOTKH MOXKHO NPOAOJDKUTH B JTI0OOM Hampas-
JICHUH.

s neneit pa3BeKu UCTIONB3YIOTCSl TOBEPXHOCTHEIE M ITOA3EMHBIE TOPHBIE BEIpaOOTKH. K moBepx-
HOCTHBIM BBIPAOOTKaM OTHOCSITCS PACUMCTKH, 3aKOILYIIKH, KaHABbI, HIyP(bI U TyIKH.

PacuncTkamu u (MaK) 3aKOMyIIKaMH OOHAXKAIOT IOJIE3HOE HCKONAEMOE IPH MOIIHOCTH PBIXJIBIX OT-
JIOKECHUH, TMEePEeKPBIBAIOIINX TOJIe3HOE HCKomaemoe, He Oornee 1 m. Yamie 5TH BBIPaOOTKH NPUMEHSIOT
IIPH TIOUCKOBBIX paboTax.

KanaBel npeacTaBisitoT co00i TOpU30HTAIBHBIE BHIPAOOTKH TPANCIIMEBUAHOTO IIONEPEUHOTO Ceve-
HUS U TITyOMHOI He Oonee 5 M. B 3aBHCHMOCTH OT Ha3HAUEHHS CPEH HUX Pa3IMUalOT MarucTpajibHbBIE U
npocieXuBaroIue (COOCTBEHHO pa3BelovHbIe). MarucTpanbHble KaHaBbl CITyKaT AJISl U3yYeHHS Te0JI0-
THUYECKOI0 CTPOEHMs pyAoBMelnaromeid Tommy. OHM MPOXOAATCS BKPECT NMPOCTUPAHMS BMEILAOIINX
MOPOJ] M TeJl TIOJE3HBIX UCKOMAEMBIX M UMEIOT 3HAYUTENbHYIO UIMHY (0 HECKOJIBKUX COTEH METPOB),
BCKPBIBasl BMEIAIOIIUE TTOPOIbl HA 3HAUYUTEIBHBIE PACCTOSHUS OT HOJIE3HOro nckomaemoro. [lpocnexu-
BAIOIINE KaHABbl TAK)KE MPOXOASTCSA BKPECT MIPOCTUPAHUS, HO MX JUIMHA ONPEAENseTcs] BUAUMONW MOII-
HOCTBIO TIOJIE3HOTO HcKomaeMoro. OHHM pacrionararoTces Ha paccrosHuu oT-20 mo 50 M apyr ot apyra.
Ecnu MOIIHOCTH pyAHOTO Tella MEHbIE ITMPUHBI MOJOTHA KaHABBI, TO Pa3BEJOYHbIC KaHABbl OPUEHTH-
PYIOT 110 €ro IIPOCTUPAHUIO, IPOCIEKUBASI PYAHOE TEJIO BIOJb. B 3TOM ciydae IjiMHA KaHABbI 3aBUCUT
OT IPOTSHKEHHOCTH TeJIa.

ypds! 1 KyIKu - 5TO BEpTHKAIbHBIE BHIPAOOTKU MPSIMOYTOIBHOTO (IIypdBl) WK Kpyriaoro (Iya-
KH) TIorepeyHoro cevenus. Mx rioyouna pocruraer 20-30 M. Ilypdbl 00BIYHO MPOXOIAT CKPEIUICHUEM
CTCHOK U Ha OoibIyto (>10 M) rimyOuHy WM B HEYCTOWYMBBIX MOPOJAAX, HIOITOMY HX CEUCHUS TOBOJIBHO
3HA4YMTENBHBI - 1,5-3,5 M 1 OoJee, a AyAKH - B KPENIKUX YCTOMYUBBIX MOPOJAX, TOITOMY UX CEUCHHS, KaK
NpaBUIIO, HE MpEBHIIAT | M. BepTukanbHbie MOBEPXHOCTHBIE BHIPAOOTKH MpEAHA3HAYCHBI ATl pas-
BEJIKM BEPXHEH YacTH IOJIE3HOTO MCKOIIAeMOr0, IEPEKPBITOr0 HaHOCaMH 0OJbInoi MomHocTH. C 3TOH
LeNpl0 U3 IyphoB U AYAOK NPOXOISIT HEOONBbIIWE TOPH3OHTAIBHBIC BBIPAOOTKH - PAaCCEUKH, pac-
noJjiaracMble Kak 1o MPOCTHPAHUIO TEJIa TMOJIE3HOT0 MCKOIIAEeMOT0, TaK U BKPECT €ro.

K moazeMHBIM BBIpaOOTKaM OTHOCSITCS IIAXThHI, KBEPUUIATH, IITPEKH, OPTHI, BOCCTAIOIIUE U IITOJb-
HU. Pa3BenouHble mMaxThl MPEICTABISIIOT COOOM BEPTHUKAIbHBIC BBIPAOOTKH MPAMOYTOJBHOIO CEUCHUS
UIOIIAABI0 OT 5 10 12 M, HaYMHAIOMIKMECS Y TIOBEPXHOCTH U UMEIOIINE OoblIyto ryouny. M3 cTBonoB
HIAXT MPOBOJMTCS CUCTEMA TOPU30HTAIIBHBIX TTOA3EMHBIX BBIPA0OTOK, BKIIIOUYAIONIAs B CeOsI:

KBEpILIAry, MPOXOIUMbIE TUArOHANBHO MM BKPECT MPOCTHPAHUS MOPOJ U IOJIE3HOIO HCKOMAEMO-
T'O A7 IOJTHOTO TIepeceveHNs] IPOAYKTUBHON TOJIILY;

IITPEKH, OPUEHTHUPOBAHHBIE MTAPAILIEIILHO TPOCTUPAHHIO TEJI TIOJIE3HBIX HCKOTIAEMBIX;

OPTBI, OTXOJSIIME OT IITPEKOB M MO3BOJISIOLINE MOIYYUTh MOJHOE IEPeceYeHrue PyAHOro TeJa 10
MOIITHOCTH.

Jiist pocTe:KUBaHUs MOJIE3HOTO MCKOTIAEMOI'0 M0 BOCCTAHHIO WM TMAJACHUIO M3 TOPU30HTAIBHBIX
BBIPA0OTOK, IMTPEKOB, KBEPULIATOB WM OPTOB MPOXOJSAT HAKIOHHBIE WM BEPTHKAIBHBIE BHIPAOOTKH -
BOCCTaroIue (CHU3Y-BBEPX) MJIH YKJIOHBI U CIIETIBIE CTBOJIBI (CBEPXY-BHHU3).

IToNBHMA - 3TO TOPU3OHTAIBLHBIE BEIPAOOTKH, MPOXOAUMBIC C TIOBEPXHOCTH 110 MPOCTUPAHUIO TeJa
TOJIE3HBIX MCKOIMAaeMBbIX (TPOIOIBHBIE) WU BKpeECT ero (momnepeunsie). OHU MPUMEHSIOTCA B yCIOBHIX
TOPHUCTOTO penbeda MECTHOCTH.

B 3aBucumocTH 0T crocoba OTKaTku OTOMTOM TOPHOW Macchl (CKpENepHBIMU JIeOeIKaMHt, PebCco-
BBIM TPAHCIOPTOM HJIM CAMOXOIHBIMHU TOPHBIMH MalllMHAMH) M BHJIA KPETUICHUsI CEYSHUsSI TOPU30HTAIb-
HBIX TOPHBIX BBIPA00OTOK KoeomroTes ot 3,5 mo 7,1 m".

CKOpOCTH NPOXOAKH TOPHBIX BBIPAOOTOK 3aBHCAT OT cHOCo0a MPOXOJIKH, KPEOCTH M yCIOBUH 3a-
JIeTaHus [TOPOJI, OT IJIOMIA]A CEYCHUS M BHUJIA BBIPAOOTKH. J{JIsi MOBEpXHOCTHBIX TOPH30HTAIBHBIX BhIpa-
00TOK (KaHaB) - 3TO COTHH METPOB B MECSII, JIJISl MOBEPXHOCTHBIX BEPTHKAIBHBIX - JIECATKH METPOB,
MOJ3EMHBIX TOPU3OHTANBHBIX - A0 100 M B Mecsl, Ui MOA3EMHBIX BEPTUKAIBHBIX - OT 15 (CTBOJBI
mraxt) 10 40 M (BoccTaromre).

BypoBble CKBaXXWHBI. DTO - BEpTHKAIbHbIC, HAKJIOHHBIE WM TOPU30HTAILHBIC BBIPAOOTKH ITUIINH-
JIPAYECKOTO cedeHus Hebopmoro (ot 36 g0 250 MM) nmuameTpa M 3HAUMTENBHOU (10 2,5 KM H Oonee)
riryOunsl. [lo ciocoOy paspyliieHust oposl pa3inyaroT:

BpalareibHoe,

yIIapHO-BpalIaTeNbHOe

yaapHoe OypeHue.
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IIpu BparareabHOM OypeHHH MOpPOZAa pa3pyllaeTcs JUOO MO BCeMy 3a0010 CKBaKHHBI (OypeHue
CIIOITHBIM 3a00eM), JIMOO 10 BHEITHEMY KOJIBITY (KOJIOHKOBOE OYpEHFE); BO BTOPOM Ciydae B IICHTpPE
CKB)KUHBI OCTACTCS IIMJIUHIPHUSCKUN CTOJIOUK Hepa3pyIICHHON TOPOIbI, Ha3bIBAEMBI KEPHOM.

KononkoBoe OypeHue - rIaBHBIN BHI Pa3BeJOYHOro OypeHHs, TaK KaK OHO IO3BOJSIET HEMOCpe.-
CTBEHHO (110 KEPHY) M3y4aTh MOJE3HOE MCKOMAeMOEe W BMEIIAIOIINE IIOPObI, a B CIydae 0TOOpa OpHeH-
TUPOBAHHOTO KEPHA - JIOBOJIEHO TOYHO OTPENENATH YCIOBHS 3AJICTaHUS MOPOJ| JaXKe MO CAMHUYHBIM
ckBaxuHaMm. [1o Buay npuMeHseMoro OypoBOro HAKOHEYHHKA (KOPOHKH) Pa3IUYaoT aiMa3HOe, TBEP/I0-
CIUTABHOE U JIpoOOBOE KOJIIOHKOBOE OypeHHe. YacTHIlbl pa3pymieHHOW MOPOABI yNAISIOTCS W3 3a00s
CKBa)XKMHBI ITPOMBIBOYHOH JKHUAKOCTHIO HIIM CXKAThIM BO31yxoM. OCHOBHBIM IMOKa3aTeleM KadecTBa KO-
JIOHKOBOT'O OYPEHHS CUUTACTCS BBHIXOJ] KEPHA - OTHOIICHHE JITMHBI MOJYYSHHOTO KepHA K JITIMHE TIpo0y-
PEHHOTO MHTEpBaia, BRIPAXKECHHOE B MpOlleHTax. J[aHHBIC MO CKBAKMHAM, B KOTOPBIX BBIXOJl KepHa HE
npesbimaet 50-70 %, oObIYHO B pacyeT HEe MPUHUMAIOTCS (CKBKUHBI Opakyrorcs). Jist mocuera 3arma-
COB I10 BBICHIMM KaTteropusM (A u B) yauThIBarOTCS JaHHBIC O CKBaXXUHAM, B KOTOPBIX BBIXOJ KEpHA 110
MOJIE3HOMY MCKOIaeMOMy cocTaBiisieT He MeHee 85-90 %.

BypeHne CKBaXkMH CIUIOIIHBIM 3a00eM MOXKET OBITh BpallaTeIbHBIM, yJapHO-BPAIIATEIEHBIM H
ynapHeiM. [Ipu 3TOM BHJie OypeHHs KepH HE MONYYaroT, OPOAa M3MENbYAeTCs Ha MEJKHE KYCOYKH W
MBUTH - IIJIAM, KOTOPBIA BBIHOCUTCS Ha MTOBEPXHOCTH CKATHIM BO3AYXOM, IIPOMBIBOYHOM KHUIKOCTHIO HIIN
YIANSETCS] U3 CKBAXKUHBI CIIEIMATIBHBIM COCYJIOM - JkelnoHKoU. [1lamM MMeeT cMemaHHbIi COCTaB U T0-
CTyIaeT Ha TIOBEPXHOCTh C HEKOTOPOU 3aJIePIKKOH - yKe MOoCie MPOXOJIKH COOTBETCTBYIOIETO HHTEPBA-
Ja, TIO3TOMY ONpeAeICHUE COocTaBa MOPOJ] U OLEHKA KayecTBa IMOJIE3HOr0 MCKOIMAaeMOro B JAHHOM CITy-
4yae BECbMa 3aTPYAHUTEIBHBI, a BBISIBICHUE YCIOBUM 3aJ€raHMs IOPOX U TEKCTYPHO-CTPYKTYPHBIX Xa-
PAKTEPUCTUK MOJIE3HOTO UCKOMAEMOro BOOOIE HEBO3MOXKHO. DTH BUBI OYPEHUS MPUMEHSIOTCS, TJ1aB-
HBIM 00pa3oM, MPH IKCILTyaTAIIMOHHON pa3Bellke AJIsl 00IIeH OIEHKH KayecTBa MOJIE3HOT0 HCKOIaeMOro
B 00JIBIINX 00BEMAX.

CKOpOCTh U CTOUMOCTh OypeHHUs Pa3BeIOYHBIX CKBAXKKH 3aBHCAT OT €ro BUA, Kpernoct (0ypumMo-
CTH) MOPOJI, NTyOUHBI U YIila HAKJIOHA CKBRKHWHBI W BapbUPYIOT B IIUPOKHUX MpeesiaX, HO OHa BO BCEX
ClIydadaX 3HAYUTCIbHO HUIKE, YEM CTOUMOCTDL IMPOXOAKH FOPHBIX B])Ipa6OTOK B TCX K€ yCJIOBHA.

Bbicokue ckopocTH pa3BeJOYHBIX paboT, MX OTHOCHUTENbHAs JCHIeBH3HA OOYCIOBHJIHM IIMPOKOE
npuUMeHeHUe OypeHHs B Ka4eCTBE OCHOBHOTO (& MHOTA M CIUHCTBEHHOT0) TEXHMUYECKOTO CPEICTBA MPH
pa3BeIKe MECTOPOXKACHUN TOPIOYMX HMCKOMAEMBIX, CTPOUTEIBHBIX MaTEPHUAIOB, arPOXUMHUYECKOTO ChI-
Pbsl, YSPHBIX ¥ HEKOTOPBIX THUIIOB MECTOPOXKICHUHN MBETHBIX META/LUIOB. [I0BCEMECTHOE MCIOIB30BaHHUE
pa3BeIOYHOr0 OypeHHS B KA4eCTBE TNIABHOTO TEXHUYECKOTO CPEICTBA CIEPKHUBACTCS PSIIOM HEIOCTAT-
KOB, MIPHUCYIINX 3TOMY BUJY padoT.

Bo-niepBbix, HE0OBIION 00bEM KEPHA YaCcTO HE MO3BOJISET MOJIYYUTh JJOCTATOYHOE JUISI BCECTOPOH-
HEro M3YYCHHsI MOJIE3HOTO MCKOMAEMOr0 KOJNMYECTBO BelecTBa. Kpome TOro, MONHBIN BBIXOJA KEpHA -
SIBJICHUE JIOCTATOYHO PEIKOE, @ KAKUMH MPUYMHAMH BBI3BAHO pa3pyllCHHE KEPHA U HA KAKOM WHTEpBa-
Jie, BBISICHUTH yJlaeTcs NaleKo He BCET/ia.

BO'BTOpLIX, B Impouecce 6ypeHI/I$I CTBOJI CKBa>XHWHBI OTKJIOHACTCA OT 3aaHHOI'0 HAIIpaBJICHUA B I'O-
PHU30HTAILHOM (a3UMyTaIbHOE HCKPUBIICHHE) U B BEPTHKAIBHOMN (3¢HUTHOE UCKPUBIICHHE) MIIOCKOCTSIX.

TOYHO YCTaHOBUTH HMCTUHHOE IIOJIOXKEHUE €r0 B IPOCTPAHCTBE AOBOJBHO TpyIHO. MckpuBneHus
CKBa)KHMH BbI3BIBAIOTCS KaK Ie0JOTMYECKUMHU (HEOTHOPOAHOCTh (PU3NYECKUX CBOMCTB TOPHBIX TIOPOJI, UX
TPEIMHOBATOCTh, CIIOMCTOCTh, CIAHIIEBATOCTD), TAK U TEXHUYECKUMHU (TIEPEKOC HAMPABIIOIICH TPYOBbI,
HEeMpaBWILHOE 3a0ypHUBaHUE CKBAXKHH, HEYIAUHO BBIOPAHHBIN PEIKUM OYpEHUS U Jp.) IPUUNHAMH.

B-Tpetbux, HEpeaKH Cclaydyau UCKaXCHHS COJCPXKAaHMS TOJIE3HOr0 KOMIIOHEHTA B KEPHE BCJICACTBUE
ero M30upaTenbHOro ucThpanus. Eciin mone3Hoe uckonaeMoe o (pU3MKO-MEXaHUYeCKUM CBOMCTBAM H
(WITM) TeKCTYPHO-CTPYKTYPHBIM OCOOCHHOCTSIM pa3pyliaeTcsi B mporecce OypeHHus Jierue uiik, Hao0opoT,
Tpy/ZHEEe BMEIIAIOIINX TTOPO/JI, TO MOKET MPOU30iTH, MO0 0beaHeHue, 11Mbo oboraieHne KepHa mnojes-
HBIM MCKOIIACMbIM 110 CPaBHECHUIO C UCTUHHBIM COJCPKAaHUEM €TI0 B MaCCHUBCE. B CiiydasaX, Koraa CTCIICHb
o0eTHeHHs WM 00OTaIlIeH!s] KepHa YCTaHOBJICHA, OIIMOKa OTpeAeNIeHHs TIoKa3aTeleil KauecTBa 1o Kep-
HY MOXET YYUTBIBATHCS C IOMOIIBIO MOMpaBodHOro kodddurmenta. OqHako Topa3ao yalie yaaceTcs
BBISIBUTD JIMIIIb O6IIIyIO TCHACHINIO UCKAXXCHH, @ HC €TI0 BEJIMYUHY.

UToOBI CBECTH K MUHUMYMY BIIMSIHAE YKA3aHHBIX HEJIOCTATKOB OypeHUs, CKBaXHHBI 00s3aTEIbHO
3aBEPSIOTCS TOPHBIMH BBIpaOOTKaMu. TONBKO KOTJa JOKa3aHo, YTO IMojlydyaeMas B pe3yibTare OypeHHs
reoyiornieckasi HHpOpMaIus JJOCTAaTOYHO TIOJHA M JOCTOBEpHA, pa3peniaeTcsl UCIONb30BaTh CKBaKHHBI
B Ka4eCTBE IIIABHOTO TEXHUYECKOTO CPEJICTBA Pa3BeJKH. B MPOTHBHOM ciydae, a TakkKe, KOrjia 3aBepoy-
HBIE TOPHBIE PabOTHI HE MPOBOIATCS, Pa3BEIOYHOE OYpPEHHE pacCMaTPUBAETCS B Ka4eCTBE BCIOMOTa-
TEJILHOTO CPEJICTBA OIICHKU OOIIUX YCIOBHH U MEPCIIEKTHB MECTOPOXKIACHUSI.
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T'eogusuueckue pabomul. B mporecce pa3BeKi MECTOPOXKICHHUH C TIOMOIIBIO METOJ0B Te0(hn3nKH
peLIaoT CIEAYIOIIYE 3a/1auu:

BBIACHSIIOT OOLIYIO T€0JIOTHYECKYIO CTPYKTYPY pailoHa U OKOHTYPUBAIOT MEPCIEKTUBHBIC YYaCTKH;

U3y4yaroT BHYTPEHHEE CTPOEHHE MECTOPOXKICHUS — IMPOCIESKUBAIOT U MPHOIMKEHHO OKOHTYpHUBa-
0T TeJla MOJIE3HBIX NCKOMAEMbIX MIIM XapPaKTEePHBIX (MapKUPYIOIIKX) IOPOA, BRIACHSIIOT MOJIOKEHHUE TEK-
TOHUYECKUX HAPYLICHUN;

NpUOIMKEHHO (2 A YPaHOBBIX PYA W HEKOTOPHIX THIIOB Py MEIH, CBUHIA, OJOBA M JPYTUX —
TOYHO) ONPEAEISIOT COAEPKAaHUS MOJIE3HBIX M BPEIHBIX KOMIIOHEHTOB;

YCTAQHABIUBAIOT (PU3MUYECKUE CBOWCTBA MOPOX U IMOJE3HOTO MCKOMAeMOro (INIOTHOCTh, BOJOHACHI-
IIEHHOCTb, YIIPYTUE XapaKTePUCTUKH U Jp.);

KOHTPOJHMPYIOT OypeHHEe CKBAKHUH (M3MEPSIFOT UCKPHUBJICHUS! — MPOBOAST WHKIMHOMETPHUIO U Kapo-
Tax).

KapoTaxk cKBaKMH M MHKIMHOMETPUS OCYLICCTBIISIOTCS B 00sI3aTeILHOM MOPSAKE, TOTAa KaK JIpy-
rue reopu3nuecKre padoThl BBIOTHIIOTCS NPU HATMYMH OJarONPHUSITHBIX YCIOBHHM (3aMETHOTO OTJIMYHS
B 3HAUCHMAX T€X WJIM MHBIX (DU3NYECKUX CBOWCTB Pa3IHYHBIX I'€oJIOTHYecKuX oOpa3oBanuii). [lox reo-
GU3MUECKUM KapoTaXOM IOHHMMAIOTCS MCCIIEIOBAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX (PM3MUECKHX
MoJIeH MO CTBONY CKBaXMHBI. C €ro IMOMOIIBI0 YCTaHABIMBAETCA COCTaB MOPOJ U YTOUHSAETCS MOJI0XKe-
HHE MX TpaHML, OINpPEENsAeTCS MOIMHOCTh IOJE3HOTO MCKONAeMOTO M €ro. KauyeCTBEHHBIE Xa-
PaKTEPUCTUKH, U3yUYarOTCs TEMIIEPATYPHBIM PEKUM, BOJO-, FA30HOCHOCTh U APYTHE SBJICHUS, BIHUAIOLINE
Ha YCJIOBHA Pa3paboTKH MecTopokaeHHs. C TOMOIIBIO CKBAKMHHBIX Te0(HU3NIECKUX padoT BBISBISETCS
3eHUTHOE W a3UMYTalIbHOE MCKpUBIIEHUE CKBaXXHH. [10 cpaBHEHHIO ¢ OYypeHHEM M MPOXOJKOW TOPHBIX
BBIPAa00OTOK CTOMMOCTh re0(h)U3NUYEeCKUX padoT B HECKOJBKO Pa3 MEHbIIE, & CKOPOCTh UX MPOBEICHUS B
HECKOJIBKO pa3 Oomnpie. OHAKO, MHTEPIPETAys reo(hU3NIecKuX JaHHBIX JaJeKO HE BCET/ia OJHO3HAY-
Ha, MO3TOMY reo(u3nveckue paboThl UCIONB3YIOT OOBIYHO B Ka4€CTBE BCIIOMOTaTeIbHOTO cpecTBa. Ha
puc. 2.17.npuBeneH npuMmep BbISIBICHUS 30J0TOPYAHBIX TEJl HA OCHOBE 3JICKTPOIIPOBOJHOCTH TOPHBIX
HOPOA.

CCPINCHTUHUTBI MACCUBHBIC U PACCIIAHIIOBAHHBIC

IJI1aruorpaHruThbL X0IOUHCKOro KOMILIEKCa

CJIaHIIbI OCIIMHCKO# CBHUTBI

MOPCEHHBIC JICTHUKOBBIC OTJIOXKCHUA

30JI0TOpY IHBIE Tesa (YCTAHOBICHHBIC U MTPE/TIONaracMbie

METACOMATHUYCCKUE OKOJOPYIHBIC H3MEHEHHS (Oepe3uTu3alus, pexe
CyabhuaM3aLHS)

kaHaBbl (1997 1.)
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30Ha MaKCUMAaJIbHOH SJICKTPOIIPOBOANMOCTH (,Z[aHHLIC reoq)mnqe—

~)
S ckux pabot 1997 1.)
+ Puc 2.17..BeisiBenue 30J0TOpyIHBIX Tel TanHCKOro MECTOpOKae-
i3 Hus (Poccust) Ha OCHOBE IIEKTPOIPOBOANMOCTH TOPHBIX TIOPO.T
o
|// —
o
(-

2.5.6. CucreMblhpasBeaKH
Ha ornasnenue

CHcTeMBl pa3BeAKH - 3TO KOMIUIEKC TEXHUYECKHX CPEACTB, KOTOPHIE NAIOT BO3MOXHOCTB C TOCTa-
TOYHOH JTOCTOBEPHOCTBIO U MOJHOTOW BBISICHUTH OPMY, Pa3Mephl, YCIOBHUS 3aJIeTaHusl, Ka4eCTBCHHbIC
XapaKTEPUCTUKH ITOJIE3HOTO UCKOIIAEMOr0, OIPEIEIUTh €r0 KOJUYECTBO U TOPHO-TEXHUYECKUE YCIOBUS
pa3paboTKH, T.C. PEIINTh OCHOBHBIE 3aa4M Pa3BeIKU. BBIIENAIOT TpU OCHOBHBIE TPYIIBI CHCTEM pa3-
BeJIKH: OypOBBIE, TOPHBIE U TOPHO-OYPOBHIE.

BypoBsle cucreMsl. IIpUMEHSIIOT IIpU pa3BeIKe MECTOPOXKACHUM, XapaKTEPU3YIOIIUXCS YCTOWUHU-
BBIMU (hOpMaMu, OOJIBIIUMH Pa3MEPaMu, HENPEPHIBHOCTHIO OPYJCHEHUS] U OTHOCUTEILHO PABHOMEPHBIM
pacrpeneneHleM IMoKa3aTesiell KauecTBa. B 3aBUCHMOCTH OT re0JIOrM4ecKUX OCOOCHHOCTEH pa3Bemye-
MOTO MECTOPO’K/IEHHUS UCTIOIB3YIOT TP OCHOBHBIX BHJAa OYPOBBIX CUCTEM: MEJIKUX BEPTUKAJIBHBIX, TITy-
OOKHX BEpPTUKAIBHBIX M HAKJIOHHBIX CKBaKHH. B mpepenax KakAoro BHaa Ha3BaHHE KOHKPETHBIX CHC-
TEM ompezessieTcss Mo THIy OypoBOro o0OOpylOBaHUS, HAampUMeEp, CHCTEMa MEJIKHX BEPTHKAJIbHBIX
CKBa)XHMH yJIapHO-KaHATHOTO OypeHHs WMJIM CHCTeMa BEPTHUKAJIbHBIX CKBRKHH KOJIOHKOBOTO OypeHHs H
Ap.

CucTteMbl MEJIKMX BEPTHKAIBHBIX CKBaKMH MPEIHA3HAYAIOTCS JUIS Pa3BellKHM HerlryOoKo3ajeraro-
IIMX [OJOTUX U TOPHU3OHTAIBHBIX IMIIUTOOOPA3HBIX TEJ C OTHOCUTEIFHO PABHOMEPHBIM paclipeieIeHuEM
Ka4yeCTBEHHBIX ITOKa3aTeleH, T.€. JUIsl Pa3BEeIKU MECTOPOXKACHUM IUIMH, IECKOB, 'PYHTOBBIX BOJ, MECTO-
POXIEHNI KOPB! BBIBETPUBAHMSA, CUIIBHO OOBOIHEHHBIX JTOJMHHBIX POCCHINECH U JIp.

CucteMbl TTyOOKHX BEPTUKAIBHBIX CKBAXKHMH CIYXAaT U Pa3BeIKU TyOOKO3aJeTaroIuX MOJIOTUX
TUINTOOOPA3HBIX M KPYITHBIX H30METPUYHOM (POPMBI T MECTOPOXKIACHUH YTiiel, MEUCThIX MECYaHNKOB,
MEIHO-TIOP(PUPOBBIX Py, COIH U APYTUX HEMETAITMYECKHUX ITOJIE3HBIX UCKOMAEMBIX.

CucTeMbl HAKIOHHBIX CKBAKUH HCIOJB3YIOT NP Pa3BEAKE KPyTONAJaroIMX M HAKJIOHHBIX IJIUTO-
00pa3HBIX, a TaK)Ke TUIACTOBBIX, KHJIO- M JIMH3000pa3HBIX TeNl TOJE3HBIX MCKOMAEMBIX, Pa3BUTHIX Ha
MEIHOKOTYETaHHBIX MECTOPOKICHHUAX, CTPATU(OPMHBIX MOTUMETAIUIMYECKUX, T€OCHHKINHAIBHBIX Me-
CTOPOXKICHUH YIiie, macToBbixX ¢pochoputHbeix Tuna Kaparay u ap.

T'opnsle cuctemsl. [IpuMmensaroTesa Ui pa3BeIKU Tell MOJE3HBIX MCKOMAEMBIX, KaK MPaBWIIO, OYEHb
CIIOKHOHM (DOPMBI, C KpailHe N3MEHYMBBIMA YCIOBHSMHY 3AJIETAHHS M PacTIpeAeTICHIEM IT0JIE3HBIX KOMITO-
HEHTOB. BBIIENSIOT TpU BUJA TOPHBIX CHUCTEM: LIyp(bl, IITONBHU U aXThl. BHYyTpH Kakgoro Buga ot-
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JIeTIbHBIC CHCTEMbI HA3BIBAIOTCS 10 KOMIUIEKCY BXOSIIUX B HUX BhIpaOboTOK. Hampumep, cucrema mryp-
(OB ¢ pacceukaMu WM CHCTEMa Pa3BEIOYHBIX [IAXT C KBEPILIaraMH U MITPEKaMH U JIp.

CHCTeMbI Pa3BEIOYHBIX IIYP(POB CIYXkKAT A Pa3BEIKU MOJOTHX TUIMTOOOPA3HBIX MM HEOOIBIITHX
HU30METPUYECKUX TEJ MOJIC3HBIX NCKOMAEMBIX, 3aJIeralonux Ha rryonHax 10 20—30 M OT MOBEPXHOCTH,
T.€. JUISl Pa3BEIKH MECTOPOXKICHUN KUPIMIHBIX TJINH, KAOJHMHOB, KOPYH/IOB, MaJIOOOBOHEHHBIX POCCHI-
el 30J10Ta, AJLUTFOBHAIBHBIX H JACTIOBUABHBIX POCCHINEH aIMa30B | Jp.

CHCTeMBbI pa3BeIOUHBIX MITONCH UCIOIB3YIOT B YCIOBHSX TOPUCTOTO penibeda T pa3BeIkKh CaMbIX
Pa3HO00Pa3HBIX 1O GopMaM U YCIOBHSM 3aJ€TaHuUs TEJ MOJE3HBIX HCKOMAEMbIX.

CucreMaMu pa3BeOYHBIX IIAXT Pa3BEIYIOTCS Teja KpaliHe H3MEHYHUBBIX (DOPM, YCIIOBHH 3aJIeTaHuUs
W pacrpe/ieiCHUs MOJIE3HBIX KOMIIOHCHTOB, PACMOI0KEHHBIE OTHOCHTENBHO TTyOOKO OT TMOBEPXHOCTH.
Yariie BCEro 3T0 MECTOPOXKICHUS PEAKHUX M APAroleHHBIX METAJIOB U MUHEPAIIOB.

I'opHO-0ypoBbIe cUCTeMBbI. CMONMB3yrOTCS ISl Pa3BENKU OOJIBIIMHCTBA MECTOPOXKICHUN YEPHBIX,
[[BETHBIX, PEAKUX W JAPATOIEHHBIX METAUIOB U MHOTUX MECTOPOXKICHUH HEMETAIMUYCCKHUX MOJIe3HBIX
uckonaemsix (puc. 2.18.).

Puc.2.18. T'opHo-OypoBas cuctema pazpeaku bamckoro 3omoropyaHoro mectopoxaenus (Poccus)

B 3aBHCHMMOCTH OT CTETIEHH M3MEHYHMBOCTH CBOMCTB ITOJIE3HOTO HMCKOIIAEMOTO B OJHHUX CHUCTEMAX
npeo0IaaoT CKBaXHHBI, B PYTUX - TOpHBIE BBIpaboTKH. HanOGombIiM pacpocTpaHEeHHEM MOJIb3YIOT-
Csl JIBa BUJIa CUCTEM: Pa3BeI0YHBIX IITOJICH U CKBAKUH; PAa3BEIOYHBIX IIAXT M CKBAKHUH.

Kak u B npenpiiylinx ciy4asx, KOHKPETHbIE CHCTEMbI HA3bIBAIOTCS MO BHAY COCTABISIOIIMX HX
BBIPA0OTOK, HANPHMEp, CUCTEMa Pa3BEIKH IIAXTON C KBEpILIaraMu, MITPEKaMH, a TaKKe MOBEPXHO-
CTHBIMH U TTOJ3EMHBIMHU CKBa)XKHHaMU. OOIINe yCIOBUSI IPUMEHEHHUS TOPHO-OYPOBBIX CUCTEM TE XK€, YTO
¥ TOPHBIX - C MX MOMOIIBI0 Pa3pabaThIBAIOTCS Teja CIO0KHON (OPMBI, 3HAYUTEIBHBIX Pa3MEpOB, C U3-
MCHYMBLIMU YCIOBUAMU 3aJICTaHUA, HCEPABHOMCECPHBIM PaCIIPECACICHUEM ITOJIC3HBIX KOMIIOHCHTOB, HO
3ajieraromye Ha OONbIINX TTTyOHHAX.

Takum 00pa3zom, BHIOOP TOM MIIM MHOM CHCTEMBbI Pa3BEAKU OMPEACIISETCS, IIaBHBIM 00pa3oM, reo-
JJOT'M9Y€CKNMHU q)aKTOpaMI/I. OI[HaKO Ha KOMILJICKC HCIIOJIb3YEMbIX TEXHUYCCKUX CPEACTB MOTYT BJIMATH U
reorpag0-3KOHOMHUYECKHE YCIOBUS palioHa: pesibed), KIMMaT, TPAHCTIOPTHBIE BOZMOXKHOCTH U JIp.

2.5.7. PacnoJioxkeHue pa3Bel0YHBIX BLIPA0OTOK
Ha ornaBnenue

CucremMa reoJoriyecKkux Pa3pe30B CO3JaCTCA Ha OCHOBC aHalin3a T€OJIOTHYSCKON JOKYMCHTaINN
Pa3BECAOYHBIX BBIpa60TOK, IIO3TOMY 3THU BBIpa6OTKI/I JOJDKHBI pacniojiaratbCs B OMPEACIICHHOM IOPSJAKE,
O6CCHC‘II/IB3IOI]_IGM A0CTAaTOYHO NPaBUJIIBHOC MPEACTABICHUEC O (bopMe, CTPOCHUU U OCOOEHHOCTSIX pac-
MMpEACICHUA KaYC€CTBCHHBIX ITOKa3aTeJIeH IOJIE3HOTO MCKOITaeMOoT0.
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B cooTBeTcTBUM C IPUHIMIIOM IIOJIHOTHI UCCIEJOBAaHUs Pa3BeJOYHbIE BEIPAOOTKU JIOJDKHBI IIOIHO-
CTbIO IIEPECEKATh TEJIO MOJIE3HOTO MCKOIIAEMOr0, YTO ITO3BOJIUT ITOJIyYUTh JJaHHbIE O MOP(HOIOrHUECKUX
Y Ka4eCTBECHHBIX 0COOEHHOCTSIX 3TOTO TeJia Ha BCEM €ro MPOTsDKEHUH B TaHHOM HarpaBieHud. C oMo-
IIBI0 TIOCTPOCHHS Pa3pe30B Uepe3 COCEAHME BBIPAOOTKH MOXHO YXKE OCBETUTh HEKOTOPBIM 00BeM Me-
CTOPOXKICHUS WM OTAEIBHOIO TeJIa IOJIE3HOT0 HCKOMaeMoro. TOUYHOCTh pa3pesa TeM BBILIE, YeM OJIrKe
K €ro IUIOCKOCTH OyIyT pa3sMelIaTbCsl pa3BelOuYHbIC BHIPAOOTKM, TAaK KakK IOCTPOCHHE pa3pe3a IyTeM
NPOEKIMK Ha €ro IUIOCKOCTH BCEr/a YpeBaTo OIIMOKaMHU, OCOOCHHO B Cilydae CJIOKHOIO 3ajeraHus U
n3MeHunBoi Mopdosoruu Ten. OTCroa BHITEKAET NEPBOE MIPABMUIIO: Pa3BEIOYHbIE BHIPAOOTKU OIDKHBI
pacrionaraTbcs 0 BO3MOXKHOCTH B IJIOCKOCTH HaMedaeMoro paspesa. HazHaueHue pa3pe3oB COCTOUT B
TOM, YTOOBI C MAaKCUMAaJILHOHM TOJTHOTOM OCBemaTh GopMy, SIIEMEHTHI 3aJIeraHusl, BHyTPEHHEE CTPOCHHE
MOJIE3HOTO HCKOMAeMOTro M €ro B3aWMOOTHOILIEHHWS C BMeWAomuMHu mopojgamu. OueBHIHO, YTO
HaWIy4IIIM 00pa3oM 3TO MOXET OBITh JOCTUTHYTO, KOT/Aa HANPaBICHHUE pa3pe3a COBHANAET C HAIIPAaB-
JIeHHeM HamOoJiee Pe3KOro M3MEHEHHs CBOMCTB MOJE3HOTO0 MCKOMAaeMOro. DTO YTBEPKIEHHE CIpaBe-
JIMBO U B OTHOIICHUH OTAEIBHBIX BBIPA0OTOK. U3 3TOTO ciemyeT BTopoe MpaBuilo: pa3BelovHbIE pas3pe-
36l (M OTIENbHBIE pa3BeOYHbIE BBHIPAOOTKH) NOJKHBI OBITh OPHEHTUPOBAHBI 110 HATPABIICHUIO MAaKCH-
MaJbHON U3MEHYUBOCTH CBOMCTB MOJIE3HOTO HCKOMAEMOTO.

Yame BCcero U3MEHUYMBOCTh CBOMCTB IMOJIE3HOTO MCKOMAEMOT0 HaMMEHbINAsk M0 MPOCTUPAHUIO Tell,
MI03TOMY TPEThE IIPABUIIO0 MOXKET OBITh CPOPMYITHPOBAHO TaK: IVIOCKOCTH PAa3BEIOYHBIX PA3PE30B OJIK-
HBl OBITh OPHUEHTUPOBAHBI MONEPEK HANpPaBJICHUS NMPOCTUPAHUS Tella MOJIE3HOTro Mckomaemoro. B Tom
cilydae, KOTJa Tejla ITOJIE3HOTO HMCKOMaeMOro MMEIOT HM30METPUYHYHO (hopMy M He 00JIafaloT 3aKo-
HOMEPHOW M3MEHYNBOCTBIO CBOMCTB B KAKOM-JIMOO HANpaBlIieHHH, OPHEHTHUPOBKA Pa3pe3oB OIpeaesseT-
Cs1 TEXHUYECKUMH cOOOpaxkeHusIMH. U 31ech npaBuiibHEE TOBOPUTH HE 00 OPUEHTHPOBKE Pa3pe3oB, a O
PacIoioKeHUH BHIPA0OTOK MO TUIOLIa I MECTOPOXKACHUS, T.€. O CETU BBIPAOOTOK.

Pa3Mmernienre BEIpabOTOK MO CETKE BO3MOXKHO U TOT/IA, KOTAa TEJIO MOJE3HOr0 UCKOMAaeMOro Xapak-
TEpU3YeTCs BBIPAKCHHOW aHU30Tponuel (OpMbl WM CBOMCTB; TOJBKO B 3TOM ClIyyae CeTKa TOXe Oyzer
AHU30TPOIMHOM.

Takum 00pa3oM, CYIIECTBYIOT JBa CIIOCO0a PACIOIOKEHHUS pa3BEeOYHBIX BBIPAOOTOK: 1O JIMHHUIM
(pazpe3am, mpodunsaM) U 1o cetke. [Ipu pacroloXEeHWH MO CEeTKE pa3BelOYHBbIE BHIPAOOTKH TOMe-
maroTcs B ee y3iax. [lo ¢opme ceTka MOXKeT OBITh KBaJpaTHOW, MPSIMOYTOIBHON WM POMOUYECKOM
(TpeyronbHoii). Ilepecedenue nHUHUIH, MPOBEACHHBIX 4epe3 ee Y37bl, 00pa3yeT cHuCTeMy Iepece-
KaIOIIMXCsI Pa3pe30B, YeM JIOCTUTACTCsl 00beMHasl XapaKTePUCTHKA Tela TOJIe3HOTO UCKOIIAeMOTO.

Heo6xonnmo nMeTs B BUIY, YTO TEPMHH «pa3BEIOYHASI CETh» MOIPa3yMeBAET 000 perysipHOe
PacIooxXeHre pa3BeAOYHbIX BBIPAOOTOK, T.€. HE TOJIBKO 10 T€OMETPUYECKU NPaBUIBLHOM CETKE, HO U IO
nuaUAM (TipoduiisiM). HeperymsipHoe pasMelieHre pa3BelOYHBIX BHIPAOOTOK JIOMYCKAaeTcsl TOJNBKO Ha
OTJENBHBIX YYacTKax MpPH OY€Hb PE3KHX OTKIOHEHHSAX OT OOIIeH 3aKOHOMEPHOCTH KaKMX-THOO mapa-
METPOB MECTOPOXKICHMS (MOLIHOCTH, YCJIOBUH 3ajeraHus, paclpeaeeHus MoJe3HbIX KOMIIOHEHTOB U
Jp.) Uil YTOYHEHUS STHX aHOMAJIbHBIX SIBICHHH.

Bri6op Toit winm uHOW (hOPMBI pa3BeloOuHON ceTH 00yCIOBIeH MOP(OIOTHYECKUM THIIOM Tella I0-
JIE3HOr0 MCKONAEMOIo, IOCKOJIBKY JAJISl KQKIOr0 M3 HUX TpeOyeTcs passMuHbBId MOJXOX K pasBelKe, B
YaCTHOCTH, pa3Has OPHEHTUPOBKA pa3pe3oB. HamoMHNM, YTO MO COOTHOIIEHUIO Pa3MEPOB BBIJIEISIOTCS
Tesa Tpex MOP(OIIOTHIECKUX THIIOB: N30METPUYHBIE, TUTUTO- U TPYOOOOpa3HEbIe.

W3omeTpuyHbIe Tea (IITOKBEPKH, FHE3Aa U Ap.), UMEIoIue OJIM3KUE pa3Mephbl BO BCEX TPEX U3Me-
PEeHHUSIX, OOBIYHO Pa3BEAYIOTCS 110 KBAAPATHOW MM TPEYTOJIbHOHN CETKE, YTOOBI MOKHO OBIJIO OCTPOUTH
CHCTEMY Pa3HOOPHUEHTHPOBAHHBIX IEPECEKAIOIINXCS pa3pPe30B.

[Tnuroobpasuble Tena (IIacThl U TUIACTOOOPA3HBIC 3AJICXKH, KHJIbI, JTUH3BI U JIp.) - Haubosee pac-
NMpOCTpaHeHHbIe B pupose. PasBenka nx onpeaessiercsl yCIOBUsIMHU 3aJIeTaHUSI U OYEPTAHUSIMU B IIaHE
WIHA B MIPOEKIINH Ha TJIOCKOCTh, TapaJlIeNbHYIO0 MajeHuio Tena. [Ipu ropu30HTaTIbHOM WK TOJIOTOM 3a-
JIETaHWU TeJla MOJIE3HOTO UCKOMIaeMOT0 MOXKET MMPUMEHSATHCS CeTKa J000# (hopMbl: KBajpaTHas, IPIMO-
yroipHas Wik pomoOudeckas. B ciyuae kpyToro mageHus Tena pa3BellKka OCYLIECTBIsIETCS NpoduisiMu
(JIMHWSIMUT), OPUEHTHPOBAHHBIMHU TIEPIICHIMKYIISIPHO ero mpocTupanuio. [lonoxkenue npoduiei u Beipa-
060TOK Ha TpoduIie BEIONpaeTcsa Tak, YTOOBI TOUKH MepecedeHus BRIpaOOTKaMH TOJIE3HOTO HCKOMTAeMOTo
COCTaBHJIM B INIOCKOCTH TeJa MPaBWIBHYIO ceTh (puc. 2.19).

TpyOoobpasnble Tena (pyaHbIe CTONOBI, TPYOBI, BEITSHYTHIE IITOKH) Pa3BEyIOTCS CHCTEMOH paspe-
30B, OPHEHTHPOBKA KOTOPBIX 3aBHCHUT OT IOJIOKEHHS TeJla MOJIE3HOTO FCKOIAeMOTr0 B IPOCTPAHCTBE.
['opu30oHTANBHBIC WK MTOJIOTHE TPYOBbI pACCEKAIOTCsl BEPTUKAIBHBIMU PAa3BEIOYHBIMH pa3pe3aMu BKPECT
NpoCcTUpaHus (TOYHEE, MPOTSHKEHMS) Te, TAK KaK MAaKCUMaJIbHas H3MEHYMBOCTh X CBOHCTB Yallle BCEro
HaO0JaeTcd B TOMEpPeYHOM HampasiieHHH. Kpyromamaromiue TpyObl pa3BenylOT TOPHU30HTAIHHBIMHU
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paspesamu. Mrak, pacnoiaoxeHue pa3BeJOYHbIX BEIpaOOTOK ompenesnsercs GopMoi, yCIOoBUAMY 3ajera-
HUSI U U3MEHUYUBOCTHIO CBOMCTB IOJIE3HOTO MCKomaeMoro. Jljisi KoJaM4yecTBEHHOH XapaKTEepUCTUKU pa3-
BEJOYHBIC Pa3pe3bl (M OTIENbHBIE pa3BEeIOUYHbIC BEIPAOOTKN) TOHKHBI OBITH OPUEHTHPOBAHEI 10 HAIIPAB-
JICHUIO MaKCUMaJIbHOW M3MEHUYHMBOCTH CBOMCTB MTOJIE3HOTO UCKOIIAEMOTO.

UYame Bcero M3MEHYMBOCTh CBOMCTB IOJIE3HOI'O MCKOIAEMOT0 HaMMEHbILAs 110 IPOCTUPAHUIO TET,
MI03TOMY TPEThE IIPABUIIO0 MOXKET OBITh CPOPMYITHMPOBAHO TaK: IVIOCKOCTH Pa3BENIOYHBIX PA3PE30B 1OJIK-
HBl OBITH OPHUCHTUPOBAHBI MOMEPEK HANpaBiCHHUS MPOCTHPAHUS Tella MOJE3HOTO McKomaemoro. B Tom
cilydae, KOrJa Teja IOJIE3HOT0 HMCKONaeMOro MMEIT HM30METpPHYHYI0 (opMy M He O00JIafaroT 3aKo-
HOMEPHOW M3MEHYNBOCTBHIO CBOMCTB B KAKOM-JINOO HalpaBlIeHUH, OPUEHTHUPOBKA Pa3pe3oB OIpeelsieT-
Csl TEXHUYECKUMH cooOpaxkeHusiMH. M 31ech npaBuiibHEE TOBOPUTH HE 00 OPUEHTHPOBKE Pa3pe3oB, a O
PacIoioKeHN! BEIPAOOTOK O TUIOLIa I MECTOPOXKACHUS, T.€. O CETU BBIPAOOTOK.

Urak, pacronoxeHue pa3BelOYHbIX BBIPAOOTOK ompernessercs (GopMoH, yCIOBUSIMM 3aleraHus U
M3MEHYMBOCTBIO CBOMCTB MOJIE3HOr0 McKomaeMoro. [l KoJIM4eCcTBEHHON XapaKTepUCTUKU pa3MeILeHUs
pa3BeIOYHBIX BBHIPAOOTOK MO TUIOIIAAN MECTOPOXKACHUS MOJIB3YIOTCS MOHSATHEM TlapaMeTphl pa3Beaoy-
HOH ceTd. DTO IOHATHE BKIIIOYAET B ce0sl CIeNyolie XapaKTepUCTUKU: TIyOuHy Pa3BelKH, INIOTHOCTD
U TYCTOTY Pa3BEIOYHOM CETH.
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Puc. 2.19. Cxema pa3Benku miIuToo0pa3HOro Tena (KUbl):

a - tuia; 0 - pa3pe3 o guHun ll-11; B-ipoekins Ha HAKIOHHYIO IJIOCKOCTH, MApaJUIeIbHYIO Taje-
HUO JKWIBI;, 1,2 - CKBOKUHBL: 1 - HE BCTPETUBIIIKE MMOJIE3HOE UCKOMAEMOe, 2 - TIEPECEKIITIe PyAHOE TETIO;
3 — pyxaHoe Teio (a) U ero KOHTYp B npoekiiuu (0)

I'myOvHa pa3Benku MOKa3bIBa€T, HA KAKOE PACCTOSHHE OT MOBEPXHOCTH BCKPBITO Pa3BeOYHBIMU
BBIpaboTKaMu TIoNIe3HOe wmcKomaemoe. OHa OOYCIOBJIEHAa, C OMHOW CTOPOHBI, TIIYOMHOW pacmpo-
CTpaHEHHs TOJIE3HOTO UCKOMAEMOTro, C JPYroW, eciH TOJe3HOe HMCKOMaeMoe MPOCTHPACTCS Ha OYCHb
OombIye TIyOUHBI, - TEXHUKO-YKOHOMUYECKUMH cOOOpakeHusIMH. B mocneaneM ciydae riyOuHa pas-
BEJIKM YCTaHABJIMBACTCS 3apaHee MCXOJS M3 CPOKOB OTPAOOTKU MECTOPOXKIACHHS IO MAJACHUIO WIH TeX-
HUYECKHMX BO3MOXXHOCTEH MPUMEHIEMOI'0 000PY/I0BaHHS.

IImoTHOCTE pa3BenouHO# ceTu 50 BBEIpakaeTCs OTHOIICHWEM BCEU IUIOIIAA MECTOPOXKICHHUSI 5 K
YHUCITy Pa3BEOYHBIX BHIPAOOTOK 11, MOJIHOCTHIO MEPECEKIUX MOJIE3HOE NCKomaeMmoe, T.e. 50 = 8/m.
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B mpaxTuke reosoropa3BeJOYHOTO Aela JUIs KOJMYECTBEHHON XapaKTePUCTHKH Pa3BeqOYHON CETH
Yaie MCMOJb3YIOT MOHITHE TYCTOTa Pa3BEAOYHON CETH — T.€. PACCTOSHUE MEXKIy BhIpAOOTKaMH, BbI-
paxeHHoe B MeTpax, Hanmpumep, 100x50 m. IlepBast nudpa 0oOBIYHO COOTBETCTBYET PACCTOSHHIO MEXKILY
COCEIHUMH BBIPAOOTKaMHM MO MPOCTUPAHUIO Tela, BTopas — Mo naaeHuro. [Ipu passenke npoduisiMu
YKa3bIBAIOTCSl PACCTOSHHE MEXTy MpomisaMu (riepBas mudpa) U paccTosHUE MEXIy BBIpaOOTKaMH B
npodmre (Bropas nudpa).

Bce mapameTpbl pa3Be1ouHOM ceTH JOKHBI OTBEUATH CIEAYIOMIMM TPEOOBAHUSM:

o01riee YMCIIo BRIPaOOTOK M TIIyOWHA Pa3BeIKH JOJDKHBI OBITh MUHUMAIFHO HEOOXOIMMBIMHU;

B KaXX/IOM pa3BeJOYHOM pa3pe3e TEeJO IMOJIE3HOTO FCKOMAaeMOTro JOJDKHO OBITh IEepecedeHo B He-
CKOJIbKMX (MHHUMYM B JIBYX) TOUKax (TpeOOBaHHE «IIEPEKPHITOTO MEPECCUCHU»).

Heo6xonumocTs cobmioaeHmi mepBoro TpeOOBaHMS JUKTYETCS, TJIaBHBIM 00pa3oM, SKOHOMHYE-

CKHMHU COOOPaKEHUSIMHU M COOTBETCTBYET IIPUHITUTIAM HAUMEHBINX MaTePHABHBIX U TPYJOBBIX 3aTpaT
¥ HaMMEHbBIIUX 3aTpaT BpeMeHH. HecoOmomenue TpeGoBaHUs MEPEKPHITOTO MEpeceueHms BeaeT K He-
BEPHOMY WJIM HEJOCTATOYHO MOJHOMY ONpeAeeHUI0 (pOpMBI, YCIOBUI 3ajJeTaHdsi M KauecTBa I10JIe3-
HOT'O HCKOMaeMOro.
Tak, mpu pa3BeqKe MECTOPOXKACHUS [IEMEHTHOTO CBHIPhSi — W3BECTHSKA, MOTPeOSHHOTO 101 HAaHOCAMU
HEeOOJIBIION MOIITHOCTH, UCTIOIh30BAJIACH CUCTEMa BEPTUKAILHBIX CKBaXHUH (puc. 2.20), kaxmas u3 KoTo-
PBIX TOJNBKO OJIMH pa3 Tepecekaia IIacT W3BECTHSIKA WM TIUHBI, T.€. pa3pe3 MOIydaeTcs He IMepeKphl-
TBIM. B pe3ynbTare, KauecTBO CHIPHSI ONPENEISIIOCh TOJIBKO B OJTHOM IIEPECEUEeHUH U CyIUTh O XapaKTe-
pe ero pacmpelesieHusl 0 MPOCTUPAHHUIO KKAOTO Iiacta ObUI0 HeBO3MOXHO. ClieoBallo MPUMEHUTH
CHCTEMY HAKJIOHHBIX CKBaXHMH. B 3TOM cilyyae KauecTBO M YCIOBHSI 3aJIeTaHusl TIOJE3HOTO HCKOTAaeMOT0
XapaKTepU3yITCA TOCTATOYHO MONHO. VcIomb30BaHue TaKoW CHCTEMBI HECKOJBKO YAOPOXKAaeT pa3Bel-
Ky, HO JOCTOBEPHOCTh M TIOJIHOTa TOJY4YE€HHOH HMH(POpPMALUHN € M3OBITKOM OKYMAIOT HE3HAUYHUTEIHLHOE
YBEITMUEHHE 3aTPaT.

Ha mapameTpsl pa3Be104HOM ceTH BIMAIOT cleayrolue (HaKkTopbl:

CTETIeHb U XapaKTep N3MEHUYNBOCTH TOJIE3HOTO HCKOMAeMOT0;

pa3Mepsl Temna MoJjie3HOr0 KCKOaeMoro;

THUI IPUMEHSIEMBIX pa3BeI0YHBIX BEIPaOOTOK;

CTa/Ius Pa3BEIKH.

Puc. 2.20. Ilpumep co3paHus NEPEKPBITOTO MEPECEUCHMUS:
1 — HaHOCHI; 2 — TJIUHBI, 3 — U3BECTHIKHU; 4 — HENpaBuiibHAL (a), HE JaroIiasi BO3MOXKHOCTD I10-
JIYYUTh MIEPEKPHITOE CeUeHNe, U TpaBuiIbHast (0) OpUEHTHPOBKA CKBaKUH

3HavyeHue mepBoro (akTopa OYEBHIHO - YeM OOJbLIe U CIOKHEE W3MEHUYHMBOCTH paclpenecHus
MOJIE3HOTO KOMITOHEHTa, MOIIHOCTH W YCJIOBHMH 3ajleTaHus, TeM IUIOTHEee NOJDKHA OBITh pa3BelodHas
CETb.

Bnustaue BTOpOTO hakTopa - pa3smMepoB Telia MOJIE3HOTO0 UCKOIAaeMOT'0 CKa3bIBaeTCs, TTIaBHBIM 00pa-
30M, TIPH pa3Bejike HeOONMbIIUX TeN. B TakuX cioydasx Ha MepBblil TUIaH BHICTYIAIOT TPEOOBAHUS TOYHO-
CTH pacyeTa CpeJHUX BEIMYHH IOKa3aTelNe, I Yero MOryT moTpeOoBaThCS PACCTOSHUS MEXITY BbIpa-
0O0TKaMH MEHBILNE, YEM 3TO TOHATO00MIIOCH OBl JUIS XapaKTePUCTUKU COOCTBEHHO I'€0JIOTMUYECKUX YCIIO-
BUI MecTopokJeHus. Hanpumep, pa3mepsl Tena MeHbIIe, 4eM HeoOX0UMast TyCTOTa pa3Be0vHON ce-
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TH, HO JJIS1 BBIIOJHEHHS TPeOOBAHUS MEPEKPHITOTO pa3pesa HYXKHO He MEHee IBYX BeIpaboTok. Ciemo-
BaTEJIbHO, (DAKTHYECKOE PACCTOSTHUE MEXKAY BbIpaOOTKaMu OyleT MEHbIIIE, YeM IIPUHSThIE IapaMeTpBhI.

3aBUCUMOCTB OT TpeThero (hakropa 00yCIIOBIIEHA TOCTOBEPHOCTHIO Pa3BEAOYHBIX JaHHBIX, ITOTyYa-
eMBIX TEXHUYECKUMH CPEICTBAMU Pa3JIMYHOrO TWHa. Tak, MpH pa3BeAKe TOPHBIMH BBIPAOOTKAMH pac-
CTOSIHHMSI MEXly HUMU OyayT OoJblile, a INIOTHOCTh WM I'yCTOTa COOTBETCTBEHHO MEHBIIE, YEM IIPU pas3-
BEIKE CKBAKHHAMH.

[TapameTpsl pa3BeAOYHON CETH JOJKHBI COOTBETCTBOBATH JNETAIbHOCTH PEIICHHs MOCTaBICHHBIX
3a1a4, I03TOMY Ha CTaJuy NPEABAPUTEIBHON pa3BeAKH, Koraa Tpedyercs oOmas npuOinKeHHas OLeH-
Ka MECTOPOXKICHUS, PACCTOSIHUS MEXy BBIpaOOTKaMH OyIyT 3HAYUTENILHO OOJbIIE, YeM Ha CTAAUU Jie-
TaJbHOW pa3BEe/KH, B 3a/1a4 KOTOPOH BXOAMUT TOYHOE W MOJHOE ONpeJeNieHHE BCEX XapaKTEPUCTHK Me-
CTOPOKACHUS.

OnrtrMmanbHbe MapaMeTphl Pa3BEJOYHON CETH yCTaHABIMBAIOT HECKOJIBKMMHU CIIOCOOaMU: aHAJO-
T, 9KCTIEPUMEHTAIBHBIM M aHATUTHYECKHM.

Crioco6 aHanoruii. 3akiirouaeTcs B MPUMEHEHUH Y)Ke anpoOMPOBAaHHON Ha APYTOM MECTOPOXKICHUH
pa3BelOYHON CEeTH, ECIM Pa3BEAyEeMOe MECTOPOXKICHUE UMEET OJM3KUE K 3TATOHHOMY XapaKTEPUCTHKH.
Ha cmocobe ananoruii 0OCHOBaHbl U CHELUAIbHBIE MHCTPYKIHMY, PEKOMEHAYIOIINE ONPEACICHHBIE CEeTH
BBIPa0OTOK ¥ TEXHUYECKHE CPEICTBA ISl Pa3HbBIX CTaaUi pa3BeKH ONPEAETICHHBIX TUIIOB MECTOPOXKIe-
HUU.

OKCIIepUMEHTANBHBIA CIIOCO0 BBISIBICHUS NAPaMETPOB Pa3BEIOYHOI CeTH MMEET OBe MoIudHKa-
uuu. IlepBas OCHOBBIBAETCS HAa CPAaBHEHUU ITapaMETPOB MECTOPOKICHUS, YCTAHOBIEHHBIX 110 JaHHBIM
Pa3IMYHBIX BapUaHTOB OoJiee pelKOi ceTH, ¢ mapaMeTpaMu, IOTYYEHHBIME MIPH SKCIUTyaTallH WIH [IPU
3aBEJOMO MEPEYINIOTHEHHOW pa3BeqouHoil ceTu. [lo Mepe yBennueHus pacCTOSTHUN MEXIy pa3Bedoy-
HBIMHU BBIpaO0OTKaMu, IPUHUMAEMBIMHU B PacyeT, OIIMOKa B OIICHKE BEIMYMHBI [TOKa3aTeineld MeCTOPOXK-
JICHHsI TOKE pacTeT. B urore BeiOMpaeTcst Takas IUIOTHOCTh Pa3BEAOUHON CETH, KOTOpask MPH HaHuOOIb-
IIMX PACCTOSHUIX MEXIy BhIpaOOTKaMH JaeT AOCTATOYHO TOYHBIC 3HAUCHHUS CPAaBHHMBAEMBIX IIOKa3aTe-
Jieil MeCTOpOXKIeHHUs. Pe3ynbpTaThl pacueToB UCIONIB3YIOTCA Ha TOM K€ MECTOPOXKICHHUHU, €CJIN OHO IPO-
A0JDKACT pa3BEAbIBATLCS, WJINM HAa APYTUX aHAJOTHMYHBIX O6BCKT3X. O9ToT CHOCO6, OYCHb HIMPOKO IMpUME-
HSIIOIIMICS B IPAKTUKE Te0JIOT0pa3BeA0YHBIX padoT, MOIYyYHI Ha3BaHUE CIIOC00a pa3peKeHusI.

Bropas moandukanus 3KCIepuMEHTaIbHOTO crioco0a onpeaeseHns NapaMeTpoB pa3BEeA0OYHON CEeTH
MOCTPOEHA Ha TOM >K€ MPUHIUIIE pa3pelieHts], HO 3TAJIOHOM CIIY>KUT UCKYyCCTBEHHas Mozenb. Moaenb
MOJKeT OBITh KaK (pU3uuecKast (M3 TUIICA, TIMHBI U JPYTUX MaTepualioB), TaK U MareMaTtndeckas. BeiBo-
Jbl O PallMOHANBHOCTH MapaMEeTPOB Pa3BEIOYHON CETH ATl MECTOPOXKICHUS C MOACIMPYEMBIMH CBOMi-
CTBaMU PACHPOCTPAHSIOTCS Ha IOJ0OHBIE MECTOPOKACHHUSL.

AHaJIMTUYECKUE CIIOCOOBL pacueTa MapaMETPOB Pa3BEIOYHON CeTH 0a3upylOTCs Ha NMPUMEHEHHU
MaTeMaTHYECKON CTAaTUCTHKH, TEOPUH BEPOSITHOCTEH U JAPYIMX MaTeMaTHYECKHMX METOJOB OLIEHKH CTe-
NIEHW W3MEHYMBOCTH Pa3IMYHBIX MTOKa3aTeNe nojIe3Horo uckonaemoro. lnpokoe ucmnoap30BaHue 3TUX
CIOCO0OB CIEPIKUBAETCS TEM, UTO MMOKA HE YCTAHOBJIEHBI KOJIMYECTBEHHbBIE 3aKOHOMEPHOCTH U3MEHYH-
BOCTH CBOWCTB MOJIE3HOTO UCKOIMAEMOTO B 3aBUCUMOCTH OT YCJIOBHUI 00pa3oBaHus U (hakTOpPOB JIOKAIH-
3aLUH OpyICHSHUS.

B Hacrosiiniee BpeMsi MHOTHE HayYHO-HCCIIEIOBATEIILCKUE OPraHU3allii PadOTaI0T HaJ BOMPOCAMHU
NpUMEHEHUs] MaTeMaTnieckux Meto0B u [1K B reomoropa3Be1ouHOM Jiene, Tak Kak OT TOTO, HACKOJIBKO
NPaBWIBHO ONpPENENICHbl apaMeTpbl pa3BeOYHON CEeTH, 3aBUCAT CPOKH, CTOMMOCTD, a IJIABHOE — J10-
CTOBEPHOCTh Pa3BEI0YHBIX JAHHBIX.

KonTtponbHbie BONPOCH U 3a1aHUs

Ilepeuncnure 3Tanel re0JOTHYECKOro U3yUYEeHUs HEP.

Urto moHuMaeTcs Mo/ 3aracaMy ¥ MPOTHO3HBIMU pecypcamMu Heap?

JaiiTe xapakTepucTUKy 0aJIaHCOBBIX 3aMacOB IOJIE3HBIX HCKOTIACMBIX.

JlaiiTe XapakTepuCTHKY 3a0allaHCOBBIX 3a1acoOB IMOJIE3HBIX HCKOIaeMbIx JlaiiTe XapaKTepUCTHKY
3aIacoB B 3aBUCHUMOCTH OT CTEIIEHU U3YYEHHOCTH

HEIp.

Kaxkue ¢akTopsl 1 1moka3aTeld XapakTepu3yloT CTENeHb H3YYSHHOCTH 3aI1acoB Pa3IMYHBIX KaTe-
ropuii?

JaiiTe XapaKTepuUCTUKY MECTOPOKIECHUHN IO CIOKHOCTH I€0JIOTMYECKOTO CTPOCHHUS.

Yt10 aBIIsI€TCS OCHOBHOI LEIBI0 N€OJIOTMUYECKON CHhEMKH U IIOMCKOB?

UTto Takoe pa3BeaKa MECTOPOKACHUN MOJIE3HBIX UCKONAEMBIX U KaKOBBI €€ TJIaBHbIE 3a1aun?

o0 r~wbdhpE
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10. HazoBuTe OCHOBHBIC MPUHIIMITHI Pa3BEIKU. B "eM 3akirtodaeTcst MPUHIIMI TOJTHOTHI HCCIIE0Ba-
HUH 1 cOOJII0ICHNE KaKUX TPeOOBaHHUI OH MpeaycMaTpuBacT?

11. [osicHuTe CMBICI IPUHLIUIIA [TOCTIEIOBATEILHBIX MPUOMKeHNH. Kak oH oTpakaeTcs B IpaKTHKE
reoJIoropa3BeiouHbIX padoT?

12. B 4em 3akitovaeTcs MpUHIMI paBHOMepHOCTH? Kakue TpeOoBaHMs OH NPEABIBISCT K METOJIHKE
1 TEXHHUKE TIPOBEICHHUS T€0JI0r0pa3BeAOIHBIX PaboT?

13. KakoBbl OCHOBHBIE TpeOOBaHNUs MPUHLINIIA HAUMEHBIINX MaTepHaIbHBIX 3aTpatr?

14. TlepeuncnuTe OCHOBHBIC IIENH, 33/1a4l U PE3YIbTATHI IOMCKOBO- OIEHOYHON CTaIWU W TpeBa-
pUTEIbHOU pa3BEIKH.

15. KakoBeI 1ienu, 3a1aun ¥ pe3yibTaThl ACTATFHON pa3BeAKH MECTOPOXKICHUH? B kakux cimydasx
MPOBOJMTCS IeTalbHAas pa3BeaKa?

16. OxapakTepu3yiiTe IeNId ¥ 3a/1a4H OTEPEIKAOIIESH IKCIUTyaTaIllMOHHOM pa3BeaAkH. [ penieHus
KaKHX BOIIPOCOB HCIOJIB3YIOTCS JJAHHBIE OTEPEeKalOIIe KCIUTyaTalluOHHON pa3BeaKu?

17. OxapakTepusyiiTe LeJH U 3a[Ja49d COMPOBOKIAIOINIEH IKCILTyaTallMOHHOW pa3Beaku. st perie-
HUS KAKAX BOIIPOCOB HCITOIB3YIOTCS TaHHBIE COITPOBOXKIAIOIIEH IKCIUTYaTAIIMOHHON pa3BeIKu?

18. [laiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY DKCILTYaTAIIMOHHOW pa3BEAKH TPH OTKPBITHIX W IOJ-
3€MHBIX TOPHBIX paboTax.

19. HazoBuTe 1 0XapakTepu3ynTe OCHOBHBIE METO bl PA3BE/IKH.

20. Ha xakue rpymmsl ATsATCS TEXHHYECKNE CPEACTBA Pa3BEAKHU?

21. Yto Takoe cuctembl pa3Beaku? Ha3oBHTe MX OCHOBHBIC BHJIbI U YKAXHUTE YCIOBHS BbIOOpa TOM
WJIA UHOM CHUCTEMBI.

22. JlaiiTe KpaTKyIO XapaKTEePUCTUKY OYPOBBIX CUCTEM Pa3BEAKH.

23. Kornma npuHHMAalOTCsi TOPHBIE W TOPHO-OYpOBBIE cHCTeMBI pazBeakn? Kakue mx Buapl Bam m3-
BECTHBI?

24. Kakne OCHOBHBIE TIpaBHJIa OIPENCISIFOT PACIONIOKEHUE pa3BeIOYHBIX BhIpaboTok? HazoBute
TJIaBHEIE CITOCOOBI MX Pa3MEIICHHS.

25. OT KaKuX OCHOBHBIX XapaKTEPUCTHUK MECTOPOXKICHHI 3aBUCUT BBHIOOP (hOPMBI Pa3BEIOUHOM Ce-
™H?

26. Uto Takoe mapameTpsl pazBeqouHoi cetn? Kakumu ciocodaMu BRIOMPAIOTCS ONTHMaIbHBIE T1a-
pameTpsl ceTH?

2.6. I'eos10ro-mpoOMBbINITIeHHAS OIIEHKA MECTOPOKIEHUSs

2.6.1. 3agaun oueHKH
Ha ornaBienue

[IpaBunbHas ¥ CBOEBPEMEHHAs [€0JIOr0-9KOHOMUYECKasl OLIEHKa MECTOPOXKICHUH Ha BCEX CTaIusIX
Te0JI0ropa3BeA0YHbIX PadOT CIYKHT OCHOBOM WX paIlOHAIBHOTO IUIAHUPOBAHMS, OLIEHKH WX JKOHO-
MUUYECKON 3PPEKTUBHOCTH, CIIOCOOCTBYS CBOCBPEMEHHOMY BBISBIICHHIO MUHEPAJIbHBIX PECYpPCOB H pa-
[MOHAJIBHOMY HCIIOJIB30BaHHIO HEIP.

['eonoro-sxoHoMuveckas (MM reoJoro-IMpoMBIIIICHHAS) OLEHKA OCYIIECTBIIIETCS B MPOLIECCE U3Y-
YEHHS] MECTOPOXKJICHHS WJIM MPOSBICHUS TOJIE3HBIX MCKOMAeMbIX HEMPEpBIBHO, TaK Kak KakJas HOBas
BBIpa00TKa, KaXIbld aHAJIM3 BHOCAT M3MEHEHHUS M YTOYHEHUS B KOJIMYECTBEHHYIO M KaYE€CTBEHHYIO
OLIEHKY 00BEKTa U TOPHOTEOJIOTMUYECKHE YCIOBUS €r0 pa3paboTKH.

OcHOBHast 1IeNTb TE0JIO0TO-ITPOMBIIIJICHHON OIEHKH Ha dTarle MOMCKOB - ONpeesieHue 1iesnecoodpas-
HOCTH JaJbHEHIIEr0 OCBOEHUS HM3Y4aeMOTO IPOSABIEHUS IOJIE3HBIX HCKOMAEMBIX, T.e. Ielecoodpas-
HOCTH TTIOCTaHOBKH IpeIBapUTENbHON pa3BeakH. [lockonbky mHGOpMaLUK, MOJy4aeMon Mo pe3ysbTa-
TaM TIOMCKOB, OOBIYHO HEJOCTATOYHO JJIsi KOHKPETHBIX TEXHHKO-YKOHOMHUYECKUX PacdyeToB, TO OCHOB-
HBIM CIIOCOOOM T€0JIOTO-TIPOMBIIIIEHHONW OINEHKH Ha 3TOW CTaJWW SBIISETCS aHAJOTHS - CpaBHEHHE
YCTAHOBJIEHHBIX XapaKTEPUCTHK MPOSBIECHUS MOJE3HBIX UCKOMAEMBIX C TOKA3aTEIsIMU XOPOLIO U3y4YeH-
HOT'0, aHAJIOTUYHOT'O TI0 TPOMBILUIEHHO-T€0JIOTMYECKOMY THITY MECTOPOKICHMS.

B otnmenpHBIX ciydasx Ha JTane IMOWCKOB (Yalle, IOMCKOBO-OIEHOYHBIX paboT) reosoro-
NPOMBIIIEHHAs] OLIEHKA MOKET OCYLIECTBIATHCS IyTEM TEXHUKO-?PKOHOMUYECKUX pacyeToB. Llenecoob-
Pa3HOCTb JANbHENIIETO OCBOEHMSI MECTOPOKICHUS MOJTBEPKAAETCS pacueTOM BO3MOXKHOMN MTPOU3BOAU-
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TEIHHOCTH, CPOKOB CYIIECTBOBAHHSA OYIyIIETO TOPHOAOOBIBAIOIIETO MPEANPHUSITHA W LEHHOCTH TO-
JIE3HOTO WCKOTA€MOTO, BBITIOTHIEMBIM, UCXOJS M3 BO3MOXKHOTO (TaK Kak 3amachkl Ha STOW CTaguu HE
MOJCUUTHIBAIOTCS) KOJIMYECTBA MOJIC3HOIO HCKOMAEMOT0 M TOJIE3HBIX KOMIIOHEHTOB, COACPKAIINXCS B
MECTOPOKACHUH, U TOTPEOHOCTH MPOMBIIUICHHOCTH B IAHHOM BHJIE CHIPBSL.

I'eonoro-npoMeInieHHast OLIEHKa 10 pe3ylbTaTaM MpeaBapUTEIbHON pa3BEeIKH MPAKTHIECKH Iie-
JTUKOM 0a3MpyeTcs Ha TEXHHUKO-I)KOHOMHYECKHX pacueTax. OCHOBOHM TaKO#l OIEHKH SIBIAIOTCS TEXHUKO-
skoHoMHYeckoe obocHoBaHue (TD0) npeABapUTENbHBIX KOHIUINUN U TEXHUKO-9KOHOMHYECKUN TOKIa
(TBMH), B KOTOpPOM paccMaTpUBaETCS SKOHOMHYECKas IIeIeCO00pa3HOCTh MABLHEHIIIETO OCBOCHUS Me-
CTOPOXKACHUSA, UCXOAS M3 ero MacmTaboB, TOPHOTEXHIUUECKAX YCIOBHN pa3pabdOTKH, BO3ZMOXKHBIX TEX-
HOJIOTHYECKHX CXEM MepepabOTKH TOJIE3HOTO HCKOMAeMOr0 W SKOHOMHKO-T€OrpaMuecKuX YCIOBHN
paiiona. JJis MECTOpOXKIEHH, 3aciTy>KHBAIOIIUX JalibHelniero ocBoeHus, B TOJ/le 000CHOBEIBaeTCS
BO3MOKHOCTh COBMEMICHHUS JETANBHBIX Pa3BEIOYHBIX PabOT C MPOEKTUPOBAHHEM . CTPOUTEIHCTBOM
TOPHOA00OBIBAIOLIECTO MPEANPHUSTUS, 1 PEKOMEHAYIOTCS YYaCTKH JAJIsl IEpBOOUEPEAHOT0 OCBOCHUs. B Xo-
JIe Te0JIOTO-IIPOMBIIUIEHHON OLEHKH MO Pe3yJibTaTaM JeTalbHON pa3BeIKU JOJKHBL ObITh OIPE/ICIICHBI:

KOJIMYECTBO 3aITacoB TMOJE3HOTO MCKOMaeMoro (yCTaHaBIHMBAETCS MPH M3YYCHAU (DOPMBI, YCIOBHI
3aJleraHrs ¥ Pa3MepOB Tell TMOJIE3HBIX MCKOMMAEMBIX ITyTEM ITOCTPOCHHS CHCTEMBI T€0JIOTHIECKIX pa3pe-
30B);

Ka4ecTBO TOJE3HOT0 MCKOMAEMOTO M KOJMYECTBO MOJIE3HBIX (OCHOBHOTO U COMYTCTBYIOIINX) KOM-
MMOHEHTOB (BBISABISIOTCS ONPOOOBAaHUEM) ;

TEXHOJIOTMUYECKHE CBOMCTBA IMOJIE3HOTO MCKOIMAeMOro, T. €. BO3MOKHOCTb M PaI[MOHAIBHOCTH H3-
BJICYCHHUSI BCEX ITOJIE3HBIX KOMIIOHEHTOB WJIM TIepepabOTKH MOJIE3HOr0 MCKOMAEMOro sl JalbHEeHIIero
WCTIOJB30BaHMs B COOTBETCTBYIOMIMX OTPACISAX MPOMBIIUIEHHOCTH (yCTaHABIMBAIOTCS B XOJ/I€ TEXHOIO-
THYECKOT0 OPOOOBaHUS);

TOPHOTEXHUYECKUE YCIOBHsSI pa3padOTKH MECTOPOXKICHHS (BBISICHSIOTCA MO pe3yIbTaTaM CHIIPOTeo-
JIOTUYECKUX M WH)KEHEPHO- T'€OJOTHYECKUX HICCIENOBaHHMA, a TAaKXKe MPU U3yUYEeHUH MPOCTPAHCTBEHHO-
MOpPGOIOrUIecKUX 0COOEHHOCTEN Te MOJIE3HOI'0 HCKOIAeMOro) ;

9KOHOMHKO-TeOrpapuuecKre yCIOBUS pailoHa MECTOPOXKICHHUS - KITUMAT, pesibe() MECTHOCTH, JHEP-
TeTUYECKUE PECYpChl, TPAaHCIOPTHBIE YCIOBHS, OOCCHEUEHHOCTh TOIUIMBOM KM MECTHBIMH CTPOH-
TEJTHHBIMU MaTEpHAJIaMH, TPYIOBBIE PECYPCHI, SKOHOMUYECKHH PO HIIh paioHa | T. II.

OxoHuaTeNnbHas OLEHKAa MECTOPOXKACHUS MPOBOAUTCS 11OCIIE 3aBEPLISHHS pa3BelKU, TOUHEE, Moce
MOJ/ICUeTa 3aIacoB U YTBEPKICHUS MPOMBIIIJICHHBIX KOHIUIINHN, TaK KaK TJIABHBIM KPUTEPHUEM ITPOMBIIII-
JIEHHOW 3HAYUMOCTH MECTOPOXKICHHUS, OCHOBOW PACYETOB €ro IEHHOCTH SBISIOTCS 3aIlachl MOJIE3HOTO
MCKOTIAeMOTO W TOJIE3HBIX KOMIIOHEHTOB. [IpideM, BayKHO OTpeAenuTh HE TONBKO KOJIMYECTBO 3aI1acoB
MUHEPAJIBHOTO CHIPBS, HO U UX JOCTOBEPHOCTb, T. €. BAXKHO, YTOOBI 3TH 3aMachl OKa3aIuCh IPH OTpaboT-
KE B TOM MECTE, UMEIIN TO Ka4eCTBO M T€ OCOOCHHOCTH, KOTOpPbIe OBUIH YCTAHOBIICHBI B IPOIIECCE IMOJI-
cdera 3amacoB. Ha ocHOBe mojcueTa 3aracoB OIEHUBAIOTCS TOJI0Bas POU3BOAUTEIHHOCTh TOPHOAOOBI-
BAaIOIIETO TMPEANPHUITHS, BBIIYCK TOBAapHON MPOAYKUMH (PYyIabl WJIM KOHIIEHTPATOB), C€0ECTOMMOCTD,
pEeHTa0ENBHOCTh Pa3pa0OTKH MECTOPOXKACHHS C YYETOM MEPOIPUSATHIA 10 COXPAHEHUIO OKpY)KarouleH
cpensl. [Ipu 5ToM oIleHOYHBIE TIOKAa3aTeNd MOTYT PACCUUTHIBATHCS HE TOJIBKO JUIS BCETO MECTOPOXKIE-
HUS, HO ¥ JUIA OT/IENBHBIX €r0 YYaCTKOB.

2.6.2.ITousTHE 0 KOHIUIIUAX
Ha ornaBuenue

Kaxk npaBuio, mpoMBIIIUICHHOE 3HAYCHUE UMEET HE BCE Pa3BEIaHHOE MECTOPOXKICHUE WU TEJIO 10~
JIE3HOTO HMCKOMAeMOTro, a TOJIBKO Ta UX YacCTb, KOTOpas MO KOJHUYECTBY M KaY€CTBY MUHEPAIBHOTO ChI-
pBsi, a TaKKe YCIOBUSM OTpPaOOTKM NPUTOIHA JJIS peHTabenbHOW sKkcruryaTanuud. OKOHTYpHBaHUE U
MOJICYET MPOMBIIIJICHHBIX 3aIlacOB C BBIICICHUEM CpPEeIM HUX OallaHCOBHIX M 3a0ajaHCOBBIX OCYIIIE-
CTBJISTIOTCSI HA OCHOBE KOHIMITHH.

Konaunuu Ha MuHepanbpHOe chipbe. [IpencTaBisitor co00it COBOKYITHOCTh TPeOOBaHMIA K KA4eCTBY U
KOJIMYECTBY IMOJIE3HBIX NCKOTAEMBIX, TOPHO-TEOJIOTUIECKIM M UHBIM YCJIIOBUSM UX pa3paboTku, obectie-
YUBAIOIINX YKOHOMUYECKH BBHITOIHYIO U 0€30ITacCHYIO SKCIUTyaTaI[i0 MECTOPOXACHUS. DTH TPeOOBAHMS
BBIPKAIOTCS TTapaMeTpaMu KOHIUITUH — JTUMUTHBIME (TIPEACTbHBIMI) 3HAYCHUSIMH HEKOTOPBIX HATY-
PaJIBHBIX TIOKa3aTeliel JUIsl OKOHTYPHUBAHUS U TOJcYeTa 3anacoB (00pTOBOE W MHUHHMAIbHOE TIPOMBIIII-
JICHHOE€ COJEpP)KaHUE MOJIE3HOr0 KOMIIOHEHTa, MUHUMAaJlbHasg MOUIHOCTb TEJ MOJE3HOr0 MCKOMAaeMoro 1

p.).
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Kongnmmu pa3pabaTeiBaloTCs M YTOUHSIOTCS B IPOIIECCE TE€0JIOTO-SKOHOMUYECKOW OIIEHKH MECTO-
POXKICHUN TIO MaTepHaliaM MX Pa3BEIKH U KCIUIyaTaIllH ITyTeM COCTaBJICHHS CHEIHaIbHOIO TEXHUKO-
SKOHOMUYECKOT0 000CHOBaHUS C y4ETOM Croco0a JOOBIYM U TEXHOJIOTHH NepepabOTKH MUHEPATHHOTO
ceipbsi. TOO KOHAMIMH COCTaBISAIOTCS TPUMEHUTEIBLHO K OTJCIBHBIM MECTOPOXICHUSIM CaMHUMU
HEAPOTIONH30BATEISIME WA TIPOSKTHHIMHU (HAYYHO-HCCIIEA0BATENbCKIMI) OPTaHU3AIMSIMA M YTBEPK/Ia-
IOTCS B YCTAaHOBJICHHOM TOpsSiAKE. B COOTBETCTBHM C 3TamaMu U3yYeHHUS U OCBOCHHUS MECTOPOKICHHN
KOHJIMIIUY Pa3JIEISIFOTCS Ha pa3BeIOYHbIC (BPEMEHHBIC U MIOCTOSIHHBIC) M AKCILTyaTallHOHHbIE.

Bpemennsie pazBeogHbIe KOHIUITNH Pa3padaThIBAIOTCS [0 MaTepHUajiaM OIIEHKH MIIM He3aBepIIeH-
HOW pa3BelKH MecTopoxaeHus. OHU CIyXKaT Ui TPEIBApPUTEIBHON OIEHKH MAacIITadOB M SKOHOMH-
YEeCKOW 3HAYMMOCTU MECTOPOXKICHUS, ONPEIEIICHUS 11eJIeCO00Pa3HOCTH HHBECTUPOBAHUS B JaJIbHEHIIICS
nzyyenne. HeoOXxomumMocTh pa3paboTKy, cofiepKaHnue U MOPSIOK PacCMOTPEHUS] BPEMEHHBIX pa3Benoy-
HBIX KOH/JWIWN yCTAaHABIHMBAIOTCA CAMUMH HEIIPOIOIB30BATENIMUA WJIH, B COOTBETCTBYIOIIUX CITydasX,
OpraHaMH yIPaBJICHUS TOCYAapCTBEHHBIM (DOHIOM HEJIP.

[MocTosiHHBIE pa3BeOYHBIE KOHAWIIMU pa3pabaThIBAIOTCS MO MaTepHajaM 3aBEPIICHHBIX I'€0JI0Tr0-
pa3BenoYHBIX PaboT (AeTanbHAs pa3BelKa, JOpa3BelKa) M MMEIOT CBOEH IENbI0 YCTAaHOBIEHHE Mac-
MTa00B M MPOMBIIUICHHON [IEHHOCTH MECTOPOXKACHUS I ONpEIeNIeHUs HelleCO00Pa3HOCTH U IKOHO-
MUYECKON A3PPEKTUBHOCTH €TO MPOMBIIUIEHHOTO OCBOSHUS.

TOO pa3BemovHBIX KOHIUITMN MTODKHO CONEP)KaTh B ceOe T'eoMOTHYECKOE, IOPHO-TEXHHUIECKOE,
TEXHOJIOTHYECKOE, FIKOJIIOTHIECKOe M SKOHOMHYECKOEe 000CHOBaHUS. J{J1s1 KOMITIIEKCHBIX MECTOPOXKICHHIA
B TOO HEoOX0OUMO pPacCMOTPETh BO3MOXKHOCTH HCIIONB30BAHUS KAaK OCHOBHOTO IMOJIE3HOTO WC-
KOIAeMOro, TaK ¥ COBMECTHO C HUM 3aJICTAIOIIMX ITOJIC3HBIX MCKOMAEMBIX, @ TAKKE MOA3EMHBIX BOJI,
YYaCTBYIOIIUX B OOBOJHEHHUH MECTOPOXKACHUS (TSI XO3SHCTBEHHO-TTUTHEBOTO BOJIOCHA0KEHUS HITH W3-
BJICUCHUS U3 HUX IOJIC3HBIX KOMIIOHCHTOB). Pa3BeOUHbIC KOHIUIUH JIJIsl TIOJICUETA 3allaCOB BCKPHIIII-
HBIX M BMEIIAIOIIUX TOPOJ, MPHUIOJHBIX ISl XO3SIMCTBEHHOTO HWCIOJb30BaHMs, pa3padaThIBAIOTCS U
YTBEPXKAAIOTCS OJHOBPEMEHHO C KOHAWIHMSAMHU IS TOJACYETa 3aIlacOB OCHOBHBIX IOJIE3HBIX HCKOIIae-
MBIX.

B TOO xoHauiuii 10MKHBI OBITH JOKa3aHbl BO3MOXHOCTh COXPAaHHOCTH B HEJpPAax UL MOCIEAYIO-
HIET0 M3BJICUCHHS H 11eJIeCO00Pa3HOCTh OTACIBHOTO CKIAAMPOBAHMS M COXPAHEHUS ISl UCTIOJIb30BAHMUS
B OymymieM 3a0aaHCOBBIX pa3BelaHHBIX 3aIlacoOB, a TAK)KE paccMOTpeHa W 000CHOBaHa Ierecoodpas-
HOCTB TOJICYETA U Y4eTa 3allacoB, 3aKIFOUEHHBIX B OXPAaHHBIX IIEJTUKAX KPYIHBIX BOJOSMOB U BOJOTO-
KOB, HACCJICHHBIX IYHKTOB, KAITUTAJILHBIX COOPYKEHUH M CEIIbCKOXO3IHCTBEHHBIX 00BEKTOB, 3aIlOBE]I-
HUKOB, TAMSTHUKOB TTPUPOJIBI, UCTOPHUH U KYJIBTYphl. Bompoc 00 OTHECEHNH 3a11acoB B OXPAHHBIX [IEJTH-
Kax K 0aJTaHCOBBIM WM 3a0aTaHCOBBIM PEMIAETCS] HA OCHOBE TEXHHUKO-DKOHOMHUYECKHX PAcyeTOB, B KO-
TOPBIX YYHUTBHIBAKOTCS 3aTPAThl HAa MEPEHOC COOPYKCHUN WJIM CIICLUAIbHBIE CHOCOOBI OTPabOTKM 3ara-
COB.

Pa3zBeounble KOHIUIAH Pa3padaThIBAIOTCS, UCXO M3 SKOHOMHYECKOTo 3¢ (eKkTa OCBOSHUS Me-
CTOPOXKJICHHUS B 1I€JIOM, OTPENEICHHOTO Ha OCHOBE CIIOKHBILETOCS Ha mepuo] coctaBieHus TOO KOH-
JUIAH 11eH, Tapru(OB U HAJIOTOBBIX CTAaBOK. B mpoliecce 0CBOCHMSI MECTOPOXKICHUST BOSHUKAET HEOOXO-
JIUMOCTh KOPPEKTHPOBKHU YCPETHEHHBIX TOKa3aTelNiell pa3BeAOYHBIX KOHAUIUHN I KOHKPETHBIX T€0JI0-
THYECKU WU TeXHOJIOIMUECKH 000COOJICHHBIX YYaCTKOB MECTOPOXKICHUS ¢ YYETOM aKTyalbHON CHUTya-
MY Ha PBIHKE TOBAPHOI'O MPOJYKTa, MPOU3BOAMMOI0 rOPHOI00BIBAOIIUM NpeAnpusTHeM. 1Jis peaiu-
3aIMH TAKOW KOPPEKTUPOBKH CYIIECTBYIOT IKCILUTYaTAIMOHHBIE KOHUIIHH.

OKCIUTyaTallMOHHbIE KOHUIIMA Pa3padaThIBalOTCS M0 WHUITMATHBE HEIPOIONBL30BATENs MIPH HE00-
XOJTMMOCTH YTOYHCHUS TPAHUYHBIX TPEOOBAHMI K KA4eCTBY M3BJIEKAEMOTO IMOJIC3HOTO MCKOIAEMOro U
YCIIOBHH €T0 3alleraHus MPUMEHHUTEIHHO K KOHKPETHBIM YacTsSM MECTOPOXKICHHS (ITaXKaM, MOAITaKAM,
9KCIUTYaTallMOHHBIM OJIOKaM, TTaHEIsIM, BEIEMOYHBIM y4acTKaM, CYIIECTBEHHO OTIMYAIOIIMMCS 110 yCIIO-
BUSM OTPaOOTKHM OT CPEIHUX IOKa3aTelsiel, NPUHATBIX MPU 00OCHOBAHUM Pa3BEIOYHBIX KOHIHUIIMIA), a
TaKKe IS o0ecredeHus CTaOuIbHON 0e3yOBITOYHON paboThl MPEANPHUITHS B TIEPUO]] PE3KOIO U3MEHE-
HUS PRIHOYHON KOHBIOHKTYPBI HA MUHEPAILHOE ChIPbEe, TPOAYKTHI €r0 MepepadoTKH U IICH Ha SHEPreTH-
YECKHE U ApYyTue pecypcehbl. IlapaMeTphbl SKCIUTyaTallMOHHBIX KOHAWIIMKA B OTJMYUU OT Pa3BEI0YHBIX MO-
ryT ObITh MU GEPESHIIMPOBAHBI 10 Y4aCTKaM MECTOPOXKICHHUS C YYETOM YTOUHEHHBIX B IPOLIECCE JA0pa3-
BEJIKM U AKCIUTyaTalllMH JJAHHBIX 00 WX re0JIOTUYECKOM CTPOSHHUH M YCIIOBUSAX OTPaOOTKHU MOJIE3HOTO HC-
KOIIaeMOro.

DKcInTyaTalioHHbIe KOHUIIMU pa3pabaThIBAIOTCS HA OCHOBE JICTAbHOTO T'€OJIOTHYECKOTO U3yde-
HUSI MECTOPOKICHMSI, aHAJIN3a MPOCKTOB Pa3padOTKU KOHKPETHBIX OJIOKOB, TEXHOJIOTMYECKUX CXEM IIe-
pepabOTKH MUHEPAILHOTO CBHIPhS C YYETOM aKTYaJIbHBIX II€H, Tapu(OB M HAIOTOBBIX cTaBOK. TOO 3kc-
IUTyaTallMOHHBIX KOHIMIIMKA COCTaBJISETCS, KaK MPaBHJIO, HA OIPAaHUYEHHBIA CPOK, COOTBETCTBYOIIUN
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BEJIMYMHE 3aI1acOB MOJIE3HOTO MCKOIIaeMOT0, 3aKJIIOYEHHOT0 B HAMEUEHHBIX K OTpaOOTKe Ha 3TOT MepH-
O]l TEXHOJIOTHYECKH O00OCOOJIEHHBIX YacTAX MecTopoxaeHus. IIpm 3ToM momkHa obecreunBaThCs CO-
XPaHHOCTD 3allacoB, BPEMEHHO HE BOBJIEKAEMBIX B MPOMBILIUICHHOE OCBOCHHE. TakuM oOpas3oM, B Mpo-
necce pa3paboTKH MECTOPOXKIACHHS SKCIUTyaTallHOHHbIE KOHAMIMN MOTYT HEOJHOKPATHO MepecMaTpu-
BaThCS U KOPPEKTHUPOBATHCS B 3aBUCHMOCTH OT M3MEHEHHUS SKOHOMHUYECKHUX, T€OJIOTHIECKUX U TOPHO-
TEXHHICCKUX (PAKTOPOB.

[TapameTpsl KOHAULIUI, KOTOPbIE HEOOXOAUMBI ISl T€0JIOT0-3KOHOMHYECKONW OLEHKH JaHHOTO Me-
CTOPOXKACHHSA, YCTAaHABIMBAIOTCA B 3aBHCHUMOCTH OT BHJA IIOJIE3HOTO HCKOMAEMOT0 W HATWYHS TI0-
MyTHBIX TIOJIE3HBIX MCKOMAEMbIX W KOMIIOHEHTOB, T€OJIOTHYECKOTO CTPOSHHUS MECTOPOXICHHUS, TOPHO-
Te0JIOTUYECKUX YCIOBUI ero oTpabotku, obocHoBaHHOTO TOO crocoba Jo0BYM M MEepepadOTKH Mo-
JIE3HOT'O MCKOTMAeMOro, TpeOOBaHUH MPOMBIIIICHHOCTH K KaueCTBY MUHEPAJIBHOTO CHIPbsi: [ OKOHTY-
pUBaHUS U TIOJICUETA 3aI1acOB OOJBIIMHCTBA MECTOPOXKACHUH Py M HEPYAHOTO CHIPHSL JOCTATOYHO CIe-
JQYIOUIMX OCHOBHBIX MapaMeTPOB KOHIUINH.

BoproBoe conepxanue - HaMMEHbILIEe COJIepKaHne TMOJIE3HOT0 KOMITIOHEHTA (17151 KOMIUTEKCHBIX Pyl
- CYMMBI COZIep’KaHUil KOMITOHEHTOB, IIPUBEICHHBIX K COAEPIKaHUIO YCIIOBHOTO OCHOBHOTO KOMITOHEHTA,
MMEIOIIET0 MaKCHUMAaJbHYI0 M3BJIEKaeMyI0 IIEHHOCTh) B Mpo0ax, BKIIOYAEMBIX B HOJCYET 3allacoB MpPH
OKOHTYPHBaHHH TeJla MOJIE3HOT0 UCKOMAeMOro 110 MOLTHOCTH (TIepeceUeHUI0 Pa3Bel0uHON BEIPa0OTKOM)
B CIIy4ae OTCYTCTBHSI €T0 YETKHX T'eOJOTHYeCKUX T'paHuIl. bopToBOE ColepkaHne yCTaHABIMBAECTCS Ha
YpOBHE, 00ECIIEYHBAIOIIEM MaKCHUMAIbHYIO SKOHOMHUYECKYIO () (eKTHBHOCTh HCITONB30BAaHUS 3aIacoB.
OHo ompenensieTcsl HA OCHOBE MOBAPHAHTHBIX TEXHHKO-YKOHOMHUYECKHX pacueToB. Kak mpaBuio, BbI-
MIOJIHSIETCS. HE MeHee Tpex (OOBIYHO YeThIpe-TISITh) BapHaHTOB C PACUETHBIMH 3HAYCHHSIMHU OOPTOBOTO
COJIeprKaHus BBIIIE U HIKE ONITUMATBHOTO.

MuHHMaNbHOE COIepKaHie KOMIIOHEHTA B KPaeBOH BBIPAOOTKE YCTaHABIMBACTCS KOHAUIMSIMUA IS
MECTOPOKACHUH, MPEICTABICHHBIX OTHOCHTEIFHO MAaJOMOLIHBIMH TeJaM{ IOJIE3HOTO HCKOIaeMoro,
UMEIOIINMH YE€TKHAE T€0JIOTUIECKHE TPAHUIIBI U XapaKTePU3YIOMUMHUCS 3aKOHOMEPHBIM CHIDKEHUEM CO-
JIep>KaHUs TOJIe3HBIX KOMIIOHEHTOB, YTO OOBIYHO HAOIIOJACTCS B KPAeBBIX YACTIX TEJ, HO WHOT/IA MO-
JKeT ObITh U BHYTPH HUX. PacueT MUHMMaJIbHOTO COJEpKaHWs KOMIIOHEHTa B KpaeBoW (OKOHTYpHBAIO-
nieid) BBIPaOOTKE BBITIONHSCTCS AaHAJOTHYHO PAcdeTy OOPTOBOrO COACP)KaHHS MOBAPHAHTHBIM CIIOCO-
0oM.MuHIMaTbEHOE TIPOMBIIIIEHHOE COJIepKaHKe MOJIE3HOTO KOMITOHEHTa (WJIN MPHUBEIEHHOE K COJEp-
JKaQHHUIO YCIIOBHOTO KOMIIOHEHTA) B TIOJCYETHOM OJIOKE - cofepikaHue, IPH KOTOPOM M3BJIeKaeMasi 1IeH-
HOCTh MUHEPAIILHOTO CHIPBsSl 00ecreyrBaeT BO3MEINEHHE SKCILTyaTallMOHHBIX 3aTpaT Ha MOJY4YEeHUE TO-
BapHOH MPOAYKITUH TIPH HYJIEBOH pEHTA0EITHPHOCTH ITPOU3BOICTBA.

MuHuMabHas MOITHOCTH TEJ MOJIE3HOTO NCKOTIAeMOTO - YCTAaHABIMBACTCS, UCXOSI U3 PUMEHEHUS
ONTUMAJIBHBIX JUISl JaHHOTO MECTOPOXKICHHUS criocoda W CUCTEM pa3palOTKH, a Takke 000pyIOoBaHHUS
JUTSE MEXaHU3AIUH TOOBIYHBIX paboT. OKOHTYPHBAHHE MaJOMOIIHBIX TEJN C IMOBBIIICHHBIM COJEPKAHHEM
TMOJIE3HBIX KOMIIOHEHTOB MPOU3BOJUTCS 110 METPOIIPOLIEHTY (METPOTPaMMYy), UCXOS U3 YCTAHOBIEHHBIX
KOHJIMIISIMA MUHUMAIBHOW MOIITHOCTH TeJa MOJIE3HOT0 UCKOMAeMOTo M OOPTOBOTO COAEPKAHMUS, a MPH
T€0JIOTHYECKUX TPaHUIAX Teja - 10 MUHUMAIEHOMY COJICPKAHUIO B KPAaeBOW BBIPAOOTKE.

MakcrManbHO JOITyCTUMAsi MOIITHOCTH IMPOCIIOEB MYCTHIX MOPOJ W HEKOHAWUIIMOHHBIX MOJIE3HBIX
WCKOTIAEMBIX, BKIIIOYAEMBbIX B MOJICUET 3allaCOB, 3aBUCUT OT FOPHO-TEOJIOTUYECKUX YCIOBHH MECTOPOXK-
JICHHsI, ONPEACIAIONIMX CUCTEMBbI Pa3pabOTKU U MPUMEHsieMOoe 000pyIOBaHUE, U OT TEXHOJIOTUH Iepepa-
0OTKH MUHEPATHHOTO CHIPHSI.

MakcrManbHO JOMyCTUMBIC COJEPIKaHUS BPEIHBIX MPUMeECceH B IMOJCYETHOM OJIOKE, B BHIPAOOTKE
WM Tpo0e yCTaHABIMBAIOTCS B COOTBETCTBHM C TPEOOBaHUSIMH JCHCTBYIOIIMX CTaHAAPTOB U TEXHH-
YECKMX YCIOBUM K KA4eCTBY TOBAPHOU MPOAYKIIMH TOPHOIOOBIBAIOIIETO MPEAIPHSITUS.

TpebGoBaHHs K BBIJEICHUIO TPU TOCYETE 3aI1acOB TUIIOB U COPTOB IOJIE3HOTO MCKOITAEMOT0 yCTa-
HaBJINBAIOTCS MPH HAJTHYUKA HA MECTOPOXKICHUHM HECKOJBKUX MPUPOIHBIX PA3HOBHIHOCTEH IMOJIE3HOTO
HCKOIIAEMOT0, OTIMYAIOIINXCS TI0 TEXHOJIOTHYECKUM CBOMCTBaM M TPEOYIONIMX pa3felbHON JOOBIYH 1
nepepaboTku (JIUOO CTPOro NO3WPOBAHHOW MIMXTOBKH). B 3ToM cinyyae B TOO KOHIUINIA TOIKHBI OBITH
oTpeJiesieHbl OOPTOBOE COZIEPIKaHKE U JPYTHE MapaMeTphl, HEOOXOIUMBIE JIJISI TTO/ICYeTa 3a1acoB Moje3-
HBIX UCKOIAEMBbIX TI0 THIIAM U COPTaM.

MakcumanbHas r1yOuHa NOoZcYeTa 3amacoB ONpeaesseTcss SKOHOMIUUECKH 000CHOBaHHBIMHU KOHTY-
pamMu ux pa3paboTku. B cimyyae OTKpBITOH pa3paOOTKH MECTOPOXKIEHHH C CyOrOpHM30HTANIFHO 3aje-
TAFOIUMH TEJIAMH TIOJIE3HBIX MCKOMAEMbIX M OTPaHUYEHHON MOITHOCTBIO BCKPBIIIHBIX MOPOJ MaKCH-
MaJlbHas TIIyOWHA TOJCcUeTa 3amacoB OOYCIOBIUBAETCS MPENENbHO JONYCTHMBIM KO3 duIreHToM
BCKPBILIN, OTHOCSIIIUMCS K KQXKJOMY HOJICUETHOMY OJIOKY.
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MunuManbHeI K03 GHUIUEHT PyIOHOCHOCTU B IIOJCUETHOM OJIOKE PErJIAMEHTUPYETCS] KOHAULMS-
MH Ul MECTOPOXIEHHH C HpPEpHIBUCTBIM pACIPENEICHUEM IOJE3HbIX KOMIIOHEHTOB, KOTJa IIpo-
MBILIJICHHBIE PYJBI 10 TOPHO-TEOJIOTHYECKIM KPUTEPHSIM HE MOTYT OBITH OKOHTYPEHBI M TIOACYET 3ara-
COB MPOU3BOJIUTCSA B KOHTYypaxX PYAOHOCHOH 30HBI (3aJ€XH, Tela) CTAaTHCTHUYECKH. MUHUMAIBHBIA KO-
3¢ GHULKEHT PyIOHOCHOCTH YCTAHABIMBACTCS HA OCHOBE IPAMBIX PAcUeTOB IyTEM COIOCTABICHUS 3KC-
IUTyaTallMOHHBIX 3aTpaT Ha OTPa0OTKy OlOKa C M3BIEKAEMOH IIPU 3TOM CTOMMOCTBIO KOHEYHOW TO-
BapHOH NPOIYKIIHH.

MuHuManbHbIe T'€0JIOTHYECKUE 3aIlachl M30JIMPOBAHHBIX Tel (Y4acTKOB) IOJIE3HBIX HMCKOIAEMbIX
OTIPENIEJIAIOTCS IPY HAIMYMU HA MECTOPOKACHUSX, MTOUIEKAIIMX [O3eMHOM pa3paboTKe, H30JIMPOBaH-
HBIX Tell (Y4acTKOB), OTCTOSIINX Ha 3HAYMTENHHOM PACCTOSIHUM OT OCHOBHBIX TeJI TOJIE3HOTO MCKOIae-
MOTO M TPeOYIOIIMX MPOXOAKH JOTONMHUTEIBHBIX BCKPHIBAIOLINX BBHIPaOOTOK. PaccmaTpuBaeMblii mapa-
METp KOHAWIMM yCTaHaBIMBAETCSI HA OCHOBE NPSAMOIO TEXHHMKO-JKOHOMHMYECKOI'O pacyera HCXOAsS U3
npuHIuna 6e3yObITOYHON JOOBIYH 3aM1acOB M30JIMPOBAHHBIX Tel (Y4aCTKOB) MOJIE3HOTO HCKOMAEeMOro.

Hapsany ¢ ykasaHHBIMH mapamMeTpaMy KOHIUIMK IJIsl TIOJCUEeTa 3alacoB OTACIBHBIX BHJOB MUHE-
PabHOTO CHIPBS, B TOM YHCIIE pa3padaThIBAEMbIX HETPAAULMOHHBIMU CIIOCOOAMH, MOI'YT IIPUMEHATHCS
U Ipyrue napameTpbl KOHOULui. B yacTHOCTH, U1 yrOJIbHBIX MECTOPOKACHUI KOHAUIUSIMH PETJIaMeH-
TUPYIOTCS MAKCUMaJIbHAas 30JIbHOCTD yTJIeH, TpeOOBaHUS K UX KAUeCTBY IO HAMPABICHUSM HCIIOIb30Ba-
HUSI IPOMBIIUIEHHOCTBIO U PSII APYTUX MapaMeTpoB. IIpuMeHnTensHO K MECTOPOXKACHUAM, pa3padaThl-
BAaEMbIM CII0COOOM MOJ3E€MHOTO BBIIIEIAYNBAHUS, OMHUMHU M3 OCHOBHBIX HMApaMEeTPOB KOHIULMN SIBIIS-
I0TCSl MUHUMAIIbHBIH K03 uieHT GuibTpanun mo 00Ky (3aexu) W MpeaeibHas ryOuHa 3aieranus
MOJ3eMHBIX BOJ. sl MECTOPOXKICHUH OOIMIIOBOYHOTO KaMHSI KOHAMIUSMH yCTaHABIMBACTCS MUHU-
MaJIBHBIN BBIXOJ OOJIMIIOBOYHBIX IUIUT WM OJIOKOB.

Texuuko-s3koHOMHUecKoe obocHoBaHKe (TD0) u pacdeTsl TTapamMeTpOB Pa3BEHIOYHBIX KOHIUIHH.
OCyHIECTBIISIIOTCSL HA OCHOBE aHANM3a M OLEHKH BCEX OCHOBHBIX (DAaKTOpPOB, OMPEACISIONINX YCIOBHUS
peanu3anyy MPOEKTa OCBOCHHS MECTOPOXKACHUS (3KOHOMHUKO-Treorpauyeckoe MOJOXKEHUE, TOPHO-
re0JIOrM4eCcKue, THAPOreOIOTHIECKUE U APYTHE IPUPOAHBIC YCIOBHS, KAUECTBEHHAsI U KOJIMYECTBEHHAS
XapaKTePUCTUKU 3aIacoB IOJIE3HBIX HMCKOTAEMBIX Pe3yJbTaThl MCIBITAHUN TEXHOJIOTHUECKUX Mpo0,
HanboJiee MprueMIieMble CIIOCOOBI U CUCTEMBI Pa3pabOTKH, MpenanoaracMas cxema nepepadoTKi MUHe-
PabHOTO CHIPhSl, HOMEHKJIATypa TOBAPHOM NPOAYKIIMU M CXE€Ma €€ pean3ally Ha PbIHKE, SKOJOrude-
CKHE TOCTIE/ICTBHS Pa3pabOTKH MECTOPOKACHUS W MEPOIIPUATHSI, HEOOXOJUMEBIE ISl X MPeNoTBpalle-
HUSI WM MUHAMU3AIIHN).

OKOHOMHYECKAs! OLICHKA MPOEKTa pa3padOTKU MECTOPOXKIAEHHS BBIIOIHACTCS HA OCHOBE MOJEIUPO-
BaHMs IIOTOKOB MPOAYKLUH, PECYPCOB U NEHEKHBIX CPEACTB B Ipelesiax CpoKa OTPabOTKH MECTO-
poxnaeHus Wi ero 4vacth. OCHOBHBIM TIOKa3aTejeM, KOTOPBIM HCIONB3yeTcsl MpPH TEXHUKO-
9KOHOMHUYECKOM OOOCHOBAaHHMHU Pa3BEIOYHBIX KOHAWIMM, SBJISIETCS YUCTHIA AUCKOHTUPOBAHHBIA J0XO0.
(UAH). AuckoHTHpOBaHUE - 3TO MPUBEICHNE JCHEKHBIX TOTOKOB K €TMHOMY MOMEHTY BpeMeHH (Hada-
JIy OCBOCHHSI MECTOPOXJICHHS) C Y4eTOM BEIMYUHBI OaHKOBCKOM cTaBku. Takum oOpaszom, YJIJ] ectsh
yycTasi NTpUObUTh NPEANPUHUMATEIS, YMEHBIICHHAsS HA BEJIUYMHY J0XO0J/1a, KOTOPBIA OH MOT OBbI TIONY-
YHUTh, HE BKJIbIBAs IEHHICU B IPOEKT Pa3pabOTKH MECTPOKICHHMS, a IPOCTO XpaHs UX B OaHKe.

I'eonoro-skoHomMuyeckas oreHka MectopoxkaeHus B TOO pa3BeOYHBIX KOHIWIUHN BBIMOIHIETCS B
JIBYX BapHaHTax - 0a30BOM, Ha OCHOBE KOTOPOTO OIPENEINSIOTCS oOmMe reonorndyeckue (MOTEH-
LUaJIbHBIE) 3aI1achl MECTOPOXKICHNUS, U KOMMEPUYECKOM, YCTaHABIMBAIOIIEM Ty YacTh 3al1acOB, KOTOpPasi B
JTAHHBIA MOMEHT MOXKET OBITh OTpaboTaHa C MpUEMIIEMBIM 3KOHOMHIYECKUM 3¢ deKkToM (0armaHCOBBIE 3a-
TAChI).

BazoBeIii BapuaHT MpeamosiaraeT, YTo B COCTAB 3aTPaTHBIX MTOKa3aTeJIeld MPOEKTa He BKIIOYAIOTCS
YCTaHOBJICHHBIE 3aKOHO/AATEILCTBOM HAa MOMEHT pa3paboTku TOO Haorosble W MHBIE, OTHOCUMBIE Ha
ce0ECTOMMOCTh MPOAYKIMN TUIATEXKH, a TaKKe MIaTeXu 1o KpenuTaMm O0aHkoB. PacueTHas cTaBka Juic-
KoHTa npuHUMaercs: paBHoi 10 %. KomMepueckuii BApHaHT BKIFOYAET B ce0sl BCe YKa3aHHBIC 3aTPAThI,
HE yuuTbIBacMble B 0a30BOM BapuaHTe. B 3ToM cilyyae cTaBKa JUCKOHTa COCTABISIET OOBIYHO HE HIDKE
15 %.

TeXHUKO-9KOHOMHUECKUE MTOKA3aTeIH SKCIUTYyaTAIIMOHHBIX KOHJMIIMI pa3padaThIBalOTCsl TaKKe Ha
OCHOBE aHaJIM3a AMCKOHTUPOBAHHBIX MOTOKOB ACHEKHOW HAIMYHOCTH C YYETOM CYLIECTBYIOIIMX Ha
JaHHBI MOMEHT LI€H Ha MPOW3BOJIMMYIO MPOAYKIHIO, JHEPTOPECYPChl, CUCTEM M CTABOK HAJOroo0Jio-
KCHUSI, TAMOKEHHBIX Tapu(OB, IbrOT M yCIOBUH MPHUBJICUCHHS 3aeMHOTO Kanutana. OHU paccUUThIBA-
IOTCSI IPUMEHUTENILHO K KOHKPETHOW YaCTH MECTOPOXKIICHUS, TUIAHUPYEMOM K OTpaOOTKE B PaMKax TeX-
HUYECKOTO NpOEKTa B OmmKaiiime HEecKodbKo JieT. CpoK NeHCTBUS SKCIUTyaTallMOHHBIX KOHIULIMN
obocHoBbIBaeTcsi B TOO M OKOHYATENFHO YCTAHABJIMBAETCS B TPOIIECCE €ro rOCYJAapCTBEHHON KCIep-
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TH3BI C YI€TOM peaIbHONH SKOHOMUYECKOH 0OCTaHOBKHU M T€OJIOTHYECKUX OCOOCHHOCTEW KCILTyaTHupye-
MOTO MECTOPOXKIACHHUS.

2.6.3.110Ar0TOBIEHHCTH METOPOKIEHHUS /IJIsl MPOMBIIIIEHHOTO 0CBOEHUS
Ha ornasienune

Kiaccudukanueit 3aracoB MeCcTOpOXXKIEHHI U MMPOTHO3HBIX PECYPCOB TBEPABIX MOJE3HBIX HCKOIIae-
MBIX ONpEIENIEHbl YCIOBHS, MPH KOTOPBIX MECTOPOXKICHHE CUWUTAETCS IMOATOTOBICHHBIM IS IIPO-
MBIIICHHOTO OCBOCHHUS. DTH YCIIOBUS TAKOBBHI:

3amackl yrepxkaeHsl ['K3 nmu TK3 (ecnu mMecTopoxaenue HoBoe) win LleHTpanbHOl KoMuccuei
IO 3armacaM OTPacieBOT0 MUHUCTEPCTBA (ECIIH MECTOPOXKICHUE YKe pa3padaThIBaeTCs);

BEIIECTBEHHBIN COCTAaB M TEXHOJIOIMUYECKUE CBOICTBA MOJE3HOTO HCKOMAEMOIo U3yUYeHBI C JeTallb-
HOCTBIO, JIOCTATOYHOM JJIsi MPOCKTHPOBAHUS TEXHOJOTHYECKONH CXEMBI M3BJICUCHHUS TOJIC3HBIX KOMIIO-
HEHTOB;

THUAPOTEOJIOTHYECKHAE W WHKEHEPHO-TEOJIOTUIECKIE YCIOBHS N3YYEHBI C IETATBHOCTHIO, JOCTATOY-
HOU /7151 COCTaBJICHUS MPOEKTa Pa3paboTKH MECTOPOKACHUS;

y4acTK{, HAMEUEHHBIE K TIEPBOOYEPEIHOMY OCBOCHHIO, pa3BeaHbl HanOollee NeTaIbHO;

W3YYEHBI JIPYTHE IOJIE3HBIE MCKOIIaeMbIe, 3aJIeTaloIIe B MpeesiaX 3eMeIbHOr0 OTBOJA (BCKPHIII-
HBIE TIOPOJIBI, OTXOJIbI), OTIPEIEICHBI BO3MOKHOCTH HX UCIIOIBb30BaHMS U MOACYUTAHO KOJIHYECTBO;

OIICHEHA BO3MOYKHOCTD X0O3SIMCTBEHHOIO M OBITOBOT'O BOAOCHAOKCHUS;

pa3paboTaHbl MEPOTIPHUATHSA MO OXpaHe OKPYXKAIOMIeW CPeasl W PAlHOHATHLHOMY HCIOIB30BAHUIO
Hezp;

YTBEpKICHHBIC 0aIaHCOBBIE 3aMachl IOJDKHBI UMETh OIPEeNIEHHOE COOTHOIIIEHHE PA3TUYHBIX KaTe-
Topuii, BAppUPYIOIIEe ISl MECTOPOXKISHHH, TPHHAIICKAIIUX 110 CIIOKHOCTH T€0JIOTHIECKOTO CTPOSHHS
K pasHbIM rpymmnam (tadm. 2.1).

Tabmuma 2.1

CooTHOLIEHHE 3aM1acoB Pa3IMYHbBIX KaTeropuid (%) s MECTOPOKACHUM

pa3nugHbIX Tpynn (1-4) Mo cI0KHOCTH TeoJIOTHYECKOTO CTPOCHUS

Kareropus MeTtannndeckre H HeMETAUTHIECCKUE Yrnu u roprouue CiaHubl
3aI1acoB MOJIE3HEIE UCKOITaEMBIE
1 2 3 4 1 2 3
A 10 — — — 20 — —
B 20 20 — — 30 50 —
C, 70 80 80 50 50 50 100
G, — — 20 50 — — —

2.6.4. OnpoobIBaHue
Ha ornaBicHue

OnpoOoBaHUE - MPAKTUYECKH SIMHCTBEHHBIN CIOCOO M3yUeHHs KAUeCTBEHHBIX MOKa3aTesel moses-
HOI'0 MCKOMaeMoro. B GOJBIIMHCTBE CIy4acB OHO MPEJACTABIIAET COOOW MOCIENOBATEIBHBIA TPEXCTa-
JUIHBIN Tporiecc: 0TOop, 00pabOTKy U UCCIIe0BaHUE MPOO.

HepBaﬂ cTagus 3aKJIrO4acTCsa B OTACJICHHUHN OT MacCHUBA TEM WJIN UHBIM CHOCOGOM HeKOTOpOﬁ Top-
UK - TIPOOBI - MOJIE3HOTO MCKOMAeMOT0 HMIIM MTOPOJIbl, KAYeCTBEHHbIE TOKA3aTe/IH KOTOPBIX U3y4YaroTCs.
Bropas cranus - npomexxyrouHasi. Ee HazHaueHHe - MOATOTOBKA MPOOBI K AaTbHEHIIINM HCCIICIOBAHHSM,
HUCIIBITAHUAM, aHaJIn3aM. 33218‘13 TpeTbeﬁ CTaauun - MOJYYUTb KOJMYECTBCHHOC 3HAYCHUC HU3YydaCMOTI'O
nokasarens kadecTBa. MccneqoBaHus BemecTBa mpood, KOTOPhIMU 3aHUMAKOTCS CIICHUANbHbIC J1aboparo-
pHH, HE SBISIOTCA (32 UCKITIOYCHUEM MHHEPATIOTro-MeTporpaduuecKuX UCCIICAOBAHNN) MPEAMETOM HAYK
re0JIOTMYECKOr0 IUKIIa, TOATOMY B JAHHOM Kypce He pacCMaTpHUBArOTCSI.

B cOOTBETCTBHHM C HA3HAYCHHEM BBIJICISAIOT CICAYIOINE OCHOBHBIC BHIbI OPOOOBAHUS:

XHUMHYECKOE - OTpe/Ie/ICHIe XUMHYECKOTo (3JIEMEHTHOTO0) 1 (ha30BOT0 COCTAaBA MOJIE3HOTO MCKOMa-
eMOr0;

MHHEPAIIOTHYECKOE - OMNpe/IeiCHHe MUHEPaIbHOIO COCTaBa IMOJIC3HOTO MCKOIMAeMOro M BMEIIar0-
HIUX TTOPO/T;

TEXHOJIOTHYECKOE - UCCIIEI0BAHNE 000raTHMOCTH MOJIE3HOTO UCKOIAeMOro;
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TEXHUYECKOEe- aHAIN3 (PU3HMUECKUX U TOPHO-TEXHUYECKHX CBOMCTB ITOJIE3HOTO MCKOMAeMOT0 U BMe-
IMAIOIIUX MOPOA (IUIOTHOCTH, BIAXHOCTH, TIOPUCTOCTH, CONPOTUBIICHUS CXKATHIO, Pa3spbiBy M CIBUTY,
abpa3uBHOCTH, OypUMOCTH H 1D.);

reo()U3NIECcKoe - UCCIeI0BaHNe PU3MUECKIX CBOWCTB MOJIE3HOTO HCKOIAEMOr0 U BMEIIAIOIINX T10-
PO ¥ HA 3TOM OCHOBE OIPE/IEIICHHIE COIEPKAHMS MOJIE3HBIX U BPETHBIX KOMIOHEHTOB M IPYTHX MTOKa3a-
TeJed KauecTBa.

OCHOBHBIE LIEH Pa3BEJOYHOTO OMPOOOBAHHS TAKOBBI:

XapaKTEePUCTUKA Ka4eCTBA MOJIE3HOTO HCKOIIAEMOT0 M 3aKOHOMEPHOCTEH ero pactpeeaeHus B 00b-
eMe MECTOPOK/ICHHS HIIH TeNa;

ompeJiesieHNe KOJIMYECTBa MOJIE3HBIX KOMIIOHEHTOB (IIOJICUET 3a1acoB KOMIIOHEHTOB);

BBIBIICHHE (PH3MKO-MEXaHUYECKUX CBOWCTB IOJIC3HOrO MCKOMAeMOTO M BMEIIAIOIIMX MOPOM LIS
OLICHKH TOPHOTEXHUYECKHUX YCIOBHI pa3pabOTKNU MECTOPOKICHUSL.

Jis ToCTIKEHHS 3TUX LeNel W YCIEIIHOTO pelleHHs 3a/1a4 pa3BeKH ONMPOOOBaHKE JOKHO OTBE-
YaTh CJICIYIOUIMM OCHOBHBIM NMPHHLUIAM - OHO JOJKHO OBITh MpPEACTaBUTEILHBIM, PAaBHOMEPHBIM, a
YHCII0 P00 - MUHUMAIIBHBIM.

OmnpoboBaHue CUUTACTCS MPEACTABUTEIBHBIM, €CITH, BO-TIEPBBIX, YCTAHOBJICHHBIC 110 JaHHBIM BCEH
CHCTEMBI OIPOOOBaHUS OCOOCHHOCTH paclpeelieHns oKa3areiel KayecTBa COOTBETCTBYIOT UX HCTHH-
HOMY pacHpe/ie/IeHHI0 B 00beMe MECTOPOXK/ICHHUS, @ BO-BTOPBIX, 3HAYCHUS TIOKA3aTeNneil KauecTBa Kax-
JI0 OTJEeNMbHOM NMPOOBI OTBEYAIOT MX 3HAYCHMSAM B Ipeienax o0beMa, XapaKTepH3yeMoro 3TOH M Mpo-
60il.

[lepBoe monoXeHUe ITOr0 MPUHIMIA UMEET T'eOJIOTUIECKUi cMbIcH. OHO O3HAYaeT, YTO Pacrolio-
JKEHHE IIYHKTOB OIIPOOOBaHMUS TOKHO COOTBETCTBOBATH MOP(HOIOTMUECKUM, CTPYKTYPHBIM U JIUTOJIOTO-
neTporpapuuecKuM 0COOCHHOCTSIM TMOJIE3HOTO MCKOMAeMOro, a TakKe YUYHUTHIBATh CTETEHb M XapaKTep
€ro M3MEHYMBOCTH. BTOpoe NonokeHue NpUHIUIA IPEJCTaBUTSALHOCTH 00YCIOBICHO, KPOME Te0IOTH-
YECKHUX, €Ile W TEXHUKO-SKOHOMUYECKHMH COOOpKECHHAMH: Pa3Mepbl KaXI0W MPOOBI JTOKHBI OBITH
MHHUMAaJIBHO HEOOXOIMMBIMH, TaK KaK YBEJIHMYCHHE MAcChl MPOOBI B apH()hMETHIECKON MPOTPECCUH BbI-
3BIBAET POCT CTOMMOCTH €€ 00pabOTKH B TEOMETPUIECKOM MPOTrpecCu.

[TpuHIMIT paBHOMEPHOCTH ONMPOOOBAHMS COTIIACYETCSl ¢ MPUHLIUIIOM PaBHOMEPHOCTH (PaBHOM 110-
CTOBEPHOCTH) pa3Beldku. [IpoObl HOMKHEI pacmonaraTbcs paBHOMEPHO IO IUIOLIAIX M MOLIHOCTH TeJia
MOJIE3HOT'O MCKOIIaeMOr0, HO, KOHEYHO, C Y4EeTOM aHU30TPOIIMH €r0 CBOMCTB.

Crioco0bl 0TOOpa MpPo0 ONMPECNISIOTCS, TIaBHBIM 00pa3oM, Ha3HAYCHHEM OMPOOOBAHMS W BHIOM
onpoOyemoii BeipaboTku. Hanbosee yacto ynorpeGuisitoTes cieayromuye crnoco0sl oT6opa npob: mryd-
HOW, TOYEUHBIH, OOPO3I0BBIH, 3aANPKOBHIH, BAIOBBIN, KEPHOBBIN U IITAMOBBIH.

[Tpu mrydHOM criocobGe 0T MaccuBa OTAENsIeTCs (OTKANBIBACTCS WM BBIMTHIMBACTCS) OTACIBHBINA
KyCOK wir 010K (mTy() MOpOoIbl MIIK MTOJIE3HOTO UcKomaeMoro mMaccoi ot 0,2-0,5 mo 10-15 xr u Gonee.
OTOT c11oco0 UCTONIB3YETCS IPH MUHEPAIOTHUECKUX M (PU3NKO-MEXaHUUECKUX MCCIIEOBAHMSIX.

ToueuHsIi cr10CO0 3aKiroUaeTcs B cieaytomnieM. Ha oOHa)KeHHEe MOJIE3HOTO HCKOMIAaeMOT0 MJIM HABa
OTOMTOM TOPHON Macchl HAKIIAIBIBAETCS peabHas WM BOOOpakaeMasi CeTKa C KBaJpaTHON WIIH MPSIMO-
yroJasHOH Gopmoil ssueek. 13 y3710B sueex nin U3 UX LHEeHTPOB OTKAJIBIBAIOTCS (0TOMparoTCs) HeOOIbLINe
KYCOYKH MOJIE3HOTO UCKOMAEMOT0 (4acTHUYHBIE MPOObI), KOTOPBIE BMECTE COCTABISIFOT HAYAIbHYIO TPO-
Oy. Ilpu _ompoOoBaHMM TOYEYHBIM CIIOCOOOM HaBasia Pa3pBIXJICHHOH TOpHOW Macchl B 3a00€, OTBajlax
WJIN TPAHCIIOPTHBIX EMKOCTSX 3TOT CIIOCO0 Ha3bIBAETCSl TOPCTHEBBIM, HIIH BHIUEPIIBIBAHUE.

ITpu 60po3mpoBoM criocoOe Ha OOHaKEHHOW MOBEPXHOCTH TeJla MOJIE3HOTO MCKONAeMOTo BPYUYHYIO
(3yOMIIOM U MOJIOTKOM) WJIM C TIOMOIIBI0 MEXaHUYECKOT0 MPOOOOTOOPHUKA PEXKYIIETO THIA C IIEKTPH-
YEeCKMM WMJIM THEBMAaTHUECKUM NPUBOAOM BHIOMBAETCS WM BBIPE3aeTCsl KaHaBKa — 00po3/1a — MpsIMO-
YLOJIBHOTO, TPEYTOJBHOTO MJIM TPANELUEBUIHOTO MOMEPEYHOI0 CeYeHUsl. DTOT Coco0 — caMblil pac-
NPOCTPaHEHHBIM KaK MpU pa3BelKe, TaK M MPH pa3padOTKE MECTOPOKIACHUN pa3IMYHBIX BUAOB (TJaB-
HBIM 00pa3oM METAJUTMYECKUX) TIOJIE3HBIX HMCKOMAaeMbIX. PazMmepsl morepevyHoro cedeHus (IIUpUHA U
riIyOMHa) NMPSIMOYTOJIBHBIX OOPO3]l 3aBUCAT OT CTENEHH PABHOMEPHOCTH PACHpENEICHUs] OpyICHEHUS U
MOIIHOCTH PpyAHOTro Tea (tadm. 2.2.).

B mpouecce neTanbHO# pa3BeAKH M OCOOSHHO JIKCILTyaTalluH, KOTJia OTOMpaeTcsi OYeHb OOJbINoe
YHCII0 MPO0 ¥ JOMYCTHUMO HEKOTOPOE CHIKEHHE TOYHOCTH OIpeeNICHHs IoKa3aTesel KauecTBa B Kax-
JOW W3 HUX, Pal COKPALICHUS 3aTpaT Ha onpoOoBaHME M oOjerdyeHrne oOpabdOTKH Mpod AOMycKaeTcs
m00 YMEHBIICHHE CeueHns: 00po3/, 100 Jlake MPUMEHEHUE TaK HAa3bIBAEMOW «ITYHKTHPHON 0OPO37IbI»
(IO TMHHUM OTIPEIENICHHOTO HANpaBJICHHSI U pa3Mepa OTOMBAETCS CEpUsi KyCOYKOB IMOJIE3HOTO MCKOMae-
MOT0, KOTOPBIE U COCTABISIOT poOy). CiieayeT 3aMeTUTh, YTO MyHKTHPHAs: 00p0o3/1a JaeT pe3ynbTaThl
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JIOBOJIFHO HHU3KOI TOYHOCTH, MO3TOMY, HECMOTPSI Ha BBICOKYIO MPOU3BOAMTEIHHOCTh U MAIIyI0 CTOH-
MOCTB 3TOTO cItocoba OMpoOOBaHMs, UCIIONH30BAHUE €0 OMPABIAHO JIHUIIL MPU IKCILTyaTallud MECTO-
POXACHUH ¢ XOPOIIO W3yYEHHBIM U OTHOCUTEIHLHO PaBHOMEPHBIM PAaCHpeAeiICHUEM IMOJIE3HBIX KOMIIO-
HEHTOB.

IIpu ompo6oBaHWHM YTONBHBIX MECTOPOXACHUN pasmep Oopo3asl BapeupyeT oT (10-16)x(3-5) cm
JUTSL OMHOPOAHBIX yried mo (25-30) x (3-5) cM ams yriied CIIO)KHOTO W HEYCTOWYMBOTO TMETPO-
rpaguueckoro cocraBa. Ha pocchimsax U MECTOPOKICHUAX MHOTUX HEPYAHBIX MOJIE3HBIX HCKOMAEMBIX
(TIeMeHTHOE CHIphE, KUPIUYHBIE TJIMHBI, MECYaHO-TPaBUHHBIE CMECH W Jp.) MPUMEHSIOT OOpOo3MdblI ce-
gernueM (25-30) x (10-20) cm.

Tabmuma 2.2
[IpumepHsbie ceuenus: 60po3 (cM) pu OPOOOBAHUN
PYAHBIX MECTOPOXKICHUI

Xapakrtep OpyIeHEHUS MomHOCTh PYOHBIX TEN, M
2,5-2 or 2,5-2 no 0,8—0,5 0,5
Becsma paBHOMEpHBIHM U paBHO- 5x2 6x2 10x2
MEPHBIN
HepaBaomepHbIit 8x2,5 9x2,5 10x2,5
BecbMma u kpaiiHe HepaBHOMEP- 8x3 10x3 12x3
HBIH

Bopo3ap! pacnionararTcsi NepHeHIUKYIISIPHO MOLITHOCTH PYAHOTO TEJIa U B MpeesiaX OAHOTO MUHE-
PaJbHOTO WM IPOMBILIUIEHHOTO THIA IOJIE3HOI0 MCKOMAeMoro. B cioydae oueHb 0OJBIION MOLIHOCTH
WIN CIIO)KHOTO CTPOEHHS IMOJIE3HOE MCKOoMaeMoe ompoodyeres cekuusimMu anunaoit 0,7-1,5 m (puc. 2.21).
Kaxnas cekuus 3arem o0padaThIBaeTCsl M aHATU3UPYETCS Kak OTAeNbHAs CaMOCTOsITeNIbHAs pooa.

3aIMpKOBBIN CIIOCOO 3aKIFOYAETCS B TOM, YTO C-OOHa)KEHHOH MOBEPXHOCTH ITOJIE3HOTO HCKOMaeMOo-
ro MO BCEH IIoUIaau caupaeTcsi TOHKUH (00bIMHO He OoJiee 2—5 MM) CIIOH MOJIE3HOT0 MCKOIMAeMOTO.
OTOT cocob UCIMONBb3yeTCs TOJIBKO B Cllydae KpaHe HEPAaBHOMEPHOTO PACIpPEICTICHHS MOIE3HBIX KOM-
MIOHEHTOB M MaJOH MOIIHOCTH IOJE3HOTO HMCKOIAeMOro WM B KayecTBE KOHTPOJIBHOTO Uil OOpo3-
JOBOTO U TOYEYHOT'O ONPOOOBaHMUS.

[Tpu BanoBoM cnocoOe B mMpoOy OTOMpaeTcst MO0 BCsA TOpHAS Macca, MOJyYeHHas: MPU MPOXOJIKE
JAHHOTO HHTEpBaJla pa3BeJOYHON BHIPAOOTKH MO MOJE3HOMY HCKOMAeMOMY, JTHOO Kakas-TO 4YacThb,
HanpuMep, Kaxaasi BTopasi, TpeThs, aTas (1 Ap.) jJonara, BaroHeTKa, KOBII U Ap. Macca BajoBoi poOsl
MOXET OOCTHUIaTb HECKOJILKUX TOHH, IO3TOMY I[aHHBIﬁ CHOCO6 OHpO6OBaHI/IH npe€aHasHa4dCH, rJIaBHbIM
00pa3om, Ui TEXHOJOTHUECKHX MCCICOBAHUI WM JUIsl KOHTPOISl APYTHX CIIOCOOOB OMPOOOBaHHS, a
TaKXe MPU pa3BeAKe POCCHIIHBIX MECTOPOXKICHUN APAroLEHHBIX METAIJIOB U alIMAa30B.

+ +
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Puc. 2.21. Pacnonoxkenne 60po3710BBIX mpod (60po3d) Mpu ONMPOOOBAHUU CIIOKHOTO IO COCTaBY
PYIHOTO Tena:
1 - BMermaronue Nopossr; 2, 3 - pyabl: 2 - TAIEHUTOBEIE, 3 - casieputoBsie; 4 - 00pO31bI

KepnoBoe orpoboBan#e POBOAUTCS CleAyONMM 00pa3oM. KepH cKBaKWHBI pacKallbIBaeTCs BIOJb
JUTHHHOM ocu. OfHa MTOJIOBHHA UAET Ha MPo0y, BTOpasi OCTACTCS YIS KOHTPOJIS U MHHEPAIIOTUYECKUX UC-
cnenoBaHuid. Eciiu muameTp KepHa HEAOCTAaTOYEH, YTOOBI M3 €ro MOJIOBHHKHU ObLIa TOJTy4YeHa MpejcTa-
BUTENIbHAS MPpo0a, TO OTOMPACTCs BECh KePH. DTOT CIIOCOO ONMpoOOBaHMS MPUMEHSCTCS MPU Pa3BEIKe
BCEX BH0B ITI0JIC3HBIX UCKOIIACMBbIX.
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[Ipu 1amoBoM criocode oTOopa B Mpo0y MOCTYHAIOT KYCOYKH MOPOABI WIIK PY/bl ¥ HbLIb (II1aM),
oOpasyromuecs mpu OypeHUH IIITypOB U CKBaKMH. MIHOT1a TPH HU3KOM BBIXO/IE€ KE€pHA 3TOT c11ocol 10-
MIOJTHSAET KEPHOBBIM.

[ToMuMO YyMOMSIHYTBIX OCHOBHBIX CIIOCOOOB OIpPOOOBAaHUS, CYIIECTBYET HECKONBKO IyTel Ompese-
JIEHUsT KadecTBa ITOJIE3HOTO MCKOIaeMoro 0e3 oTdopa OTAENbHBIX Mmpod. K HUM oTHOCATCS Teodu-
3W9eCKHE CIIOCOOBI ONPOOOBAHMS M BU3yAIbHOE (OIIPE/IeIEHHE COIePKAHMS MOJIE3HOTO KOMITOHEHTA «Ha
rnasy»), B 3TuX ciydasx MCIONB3YIOTCS pa3iMYHbIE CBOWCTBA MOJE3HOTO MCKOMAEMOT0, OTINYAIOIIHe
€ro OT BMEIIAIOIINX ITOPOJ.

I'eodusnueckoe ompoboBaHWEe B MOCICIHUE TOMBI OBICTPO Pa3BHBACTCS M HAXOOUT BCe Oojee M-
pOKoe MpHMeHeHHe. B jomonHeHne K TakuM IIHPOKO HM3BECTHBIM criocobaM reopu3nyeckoro ompo-
0OBaHMs, KaK MarHuTo- (oIlpefelicHHe COACp)KaHHA JKele3a B MarHEeTHTOBBIX pylax) H PaaHOMETpUs
(ompeneneHne coepykaHus ypaHa U TOPUS ITyTeM W3MEPEHUS YPOBHS €CTECTBEHHOMN palMOaKTHBHOCTH),
Jno0aBuiIach 3HAUYUTEIbHAS TPYINA SACPHO-PU3HYECKHX METOAOB, CPEAN KOTOPBIX BBIACISIIOTCS IBA TH-
ma: raMMa-MeTO/bl, OCHOBAaHHbIE Ha M3MEPEHUH HCKYCCTBEHHBIX (HaBEACHHBIX) HCTOYHHKOB TramMma-
U3ITy4CHUs, U HEHTPOHHBIE, PETUCTPUPYIONINE MHTEHCHBHOCTh HEHTPOHHOTO WM CBSI3aHHOTO C HHUM
ramMma-u3nydeHus. C moMomnspo sepHo-(pru3ndeckoro onpoOOBaHHs BO3MOKHO OIIPEEICHUE COlepiKa-
HUS XKeJe3a, CBUHIIA, PTYTH, BoJb(pama, CypbMbl, Oapusi, IWHKA, MOTHO/ICHA, BUCMYTa, 0JI0Ba, XpOMa,
HUKEJsI, Mapraina, Mean, ATFOMUHNS, OSpIIUINS U JPYTHX KOMIOHEHTOB BO MHOTHX (HO, K COXaJICHHIO,
HE BO BCEX) TUMAX PY/I.

®dorto onpoboBaHue 3aKirodaeTcs B GororpadupoBannn oOHaKCHUS (32005 WJIM CTCHKH BBIPA0OT-
KW) U TMOACYETe IJIOMIAZCH, 3aHATHIX MOJE3HBIM MUHEpATOM. DTOT CHOCO0 OMpPOOOBaHMS AAET IMOJIO-
KHUTEIBHBIE PE3yJIbTATHI, €CIIU 110 ONTUYECKHM CBOHCTBAM IOJE3HOE MCKOMAEMOE TOCTATOYHO PE3KO OT-
JIM4YacTCA OT BMCUIAIOIMX ITOPOI. B Takux ClIydadX MOXET MMPUMCHATHCSA U BU3YAJIbHOC OHpO6OBaHI/IC, C
IMOMOMIBIO KOTOPOTO IpHU JOCTATOYHOM OIIBITC Ha6J’IIOILaTeII$I MOI'yT OBITH IMMOJIy4€HbI JOBOJIbHO TOYHBIC
pE3yJIBTATHI.

Cremyer OTMETUTB, 4TO (POTO- M BH3yaJIbHOE OMPOOOBAHUE HOCSAT BCIIOMOTATEIIBHBIN XapaKkTep s
NpUOTMKEHHON OIEHKH KavyecTBa IMOJIE3HOT0 UCKOMAeMOT0, TaK KaK MX TOYHOCTh (OCOOCHHO BU3yalb-
HOT'O OIPOOOBaHMS) 3aBHCUT OT MHOTHX CyOBEKTUBHBIX (DaKTOPOB.

Br16op cniocoba ompoboBaHust 00YCIIOBIEH NBYMS TpymIiaMy (pakTOPOB: TEOIOTHIECKIMH M OOTIIH-
MU. 'TaBHBIMU SIBJISIIOTCSI T€OJOTHUYECKUE q)aKTOpI)I, a UMCHHO: HpOMLIHIJ'ICHHBIf/i THUIT MECTOPOXKIACHUA,
TEKCTYPHO-CTPYKTYpHBIE XapaKTEPUCTUKH MOJE3HOTO HMCKOMAeMOro, THUI paclpeAeCHUs] MOJIEe3HBIX
KOMITOHEHTOB B pPyJI€, pa3Mep PYIHBIX TeJ, MX MOIIHOCTb M KPYITHOCTh MOJIE3HOT0 HCKomaeMoro. Mac-
CHBHBIC M DPAaBHOMEPHO-BKPAIUICHHBIC PYIBl 3HAYUTEIEHONH MOIIHOCTH MOTYT OHPOOOBATHCS JIFOOBIM
CHOCO6OM, HO MPEANOYTUTCIIBHO NTPUMEHCHUE MIJIaMOBOTI'0 MJIM TOYCYHOT'O OHpOGOBaHI/IH. HOJ’IOC‘IaTI)Ie,
NPOXXHUJIKOBBIE ¥ HEPAaBHOMEPHO-BKpAIJICHHBIE TIOJIC3HbIE MCKONAaeMble palroHalbHee onpoboBath 00-
PO3IOBBIM CIIOCOOOM IPU OPHEHTUPOBKE OOPO3IbI MEPIEHIUKYISIPHO TosiocaTocTH. Kpenkue u BecbMa
KpeTK#e MOJIe3HbIe UCKOMacMble OnpoOyIOTCs JIMOO MUIAMOBBIM (€CIM pacrpe/ielieHHe MOJIe3HbIX KOM-
MOHEHTOB OTHOCHUTEIBHO "PaBHOMEPHOE), TUOO TOUYEHHBIM U 33IMPKOBBIM CIIOCOOAMH, TaK KaK B MOA00-
HBIX TT0JIC3HBIX HCKOITAEMBIX BEIOMBATh MPABIIBHYIO OOPO3ly OY€Hb TPY/IHO.

Cpenu o0mmx (hakTopoB, BIUSIOMIMX Ha BBIOOP crocoba onmpoOOBaHMsl, CIEAYET BBIACTUTD CIEIY-
IOIKe: 3aiadll onpoO0oBaHus, 00beM paboT U MPUMEHSEMBIE CUCTEMbI Pa3paboTKH (pU OMPOOOBaHHUN
IKCIUTYaTUPYEMbBIX MECTOPOXKACHUI). 3aJadll ONpOOOBaHUS MHOT/IA SBISIOTCS PEHIAIOIUM (akTopoMm.
Tak, mast onpeneneHust pU3NKO-MEXaHMYECKUX CBOWCTB IOJIE3HOTO MCKOMAEMOr0 MHOTO Crocoda, 4yeM
wITy(QHOH (BHIMUIMBAHHUE TIPABUIILHBIX KYOUKOB), IPUMEHUTH HENB3S, a JUIS OIIEHKH TEXHOJIOTHUECKUX
CBOMCTB IOJIE3HOTO MCKOIIAeMOTro TpeOyeTcst OO0JbIIOe KOJIMYECTBO MaTepHala, CieJoBaTelbHO, He0O-
XO/IMMO TIPOBOJMTH BAIIOBOE OMPOOOBaHKE H JIP.

O0BeM paboT mo oTOOpy NPod TaKKe MOKET UMETh BaXXKHOE 3HAUYEHHE TPU BLIOOPE Criocoda onpo-
OoBanwus. Eciu oTOMpaeTcst cpaBHUTENLHO HEOOIBINIOE YHCIIO MTPOO, TO CIETyeT UCIOIb30BaTh, HEB3UPas
Ha TPYAOEMKOCTb, CIIOCOOBI OMPOOOBaHMS, 00ECTICUHBAIOIINE MAKCUMAIbHYIO TOCTOBEPHOCTD PE3yJIbTa-
ToB. Hamporus, mpu Oonbmux o0beMax padoOT 1Mo onpoOOBaHUIO TPEANIOYTCHUE OTHAETCs Hawbojee
MPOCTBIM M JEMIEBBIM crtocobaM oTbGopa mpob B ymepO BBICOKOW TOYHOCTH PE3yJIbTAaTOB MO KaXIOH
npobe (Hanpumep, MyHKTUpHas 00po3Ja BMECTO OOBIYHON).

BnusiHue npuMeHseMBIX CHCTEM pa3padOTKU Ha BBIOOp crocoba onpoOoBaHMs NPEUMYILECTBEHHO
OTIpeIETSAETCS BOSMOKHOCTBIO M [UIUTENHHOCTHIO MPUCYTCTBHS JIIOJEH B BHIPAOOTAHHOM MPOCTPAHCTBE
(eciii 1OCTYH B OUYMCTHOE MPOCTPAHCTBO CBOOOIHBIN, TO MOXKHO MPUMEHSTH JII000# criocod onpoboBa-
HUSI, €CJIM HET - IIJIAMOBBIA MJIM KEPHOBBIH), T.€. JOCTYIHOCTBIO MOJE3HOTO MCKOIAeMOro Ul B3STHUS
MPOOBL.
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[IpaBUIBHOCTE OIpEJIeNICHNs] KAYeCTBEHHBIX OCOOCHHOCTEH TOJIE3HOTO MCKOMAaeMOro 00YCIIOBIICHA
HE TOJIEKO CIIOCOOOM OIPOOOBaHMs, HO U IIapaMeTpaMH ero ceTH. B 3TOM Bompoce TiIaBHBIMHU SIBISIFOTCS
TeoJIOTHYECKHUe (PaKTOpPhl — HEPAaBHOMEPHOCTHh PACHPEEICHUS TOJIC3HOTO KOMIIOHEHTa U W3MEHYH-
BOCTh (pOpMBI Tell. ParmoHanbHBIE PacCTOSIHUS MEXIy MPOOaMH, MOATBEPIKICHHBIC OOJIBIIUM OIBITOM
passenku, npuBogur B.M. Kpeiitep (tabm. 2.3).IIourn mpu BcexX BHmaxX OMpPOOOBaHMs IOCIE 0TOOpa
mpo0 MPOBOIUTCS MX 00paboTKa. [Ipy MUHEpaIOrHIeckoM OIpoOOBaHUN 00pa0dOTKa 3aKITFOYACTCS B M3-
TOTOBJICHUU TMPO3PAYHBIX W MOJUPOBAHHBIX HUTU(OB I M3YUYCHHsI MOJIC3HOTO UCKOMAEMOTO ONTHYE-
CKUMH METOJIaMH HITH K€ B JIPOOJICHUH BelecTBa Mpod JUIsS UCCIIeOBAHISI MUHEPAJIBHOTO COCTaBa MO
OMHOKYIIAPOM.
Tabmuna 2.3.
Paccrostaus Mexty npobamu (1o MPOCTUPAHUIO) HA MECTOPOXKICHUSIX Pa3HBIX THUIIOB

Xapaxtep pac- MecTopoxaeHus Paccrosinus,
Ope/ieNiCHHsT  KOMIIO- M
HEHTOB (K03(duIeHT
BapHaIlim)

PaBHOMEpHBI IMpocthie  yriei, TOPHOYUX 50—6
(5—40 %) CJIaHIEB, CTPOUTEIBHBIX MaTepHa-

JIOB, (JIFOCOB, IIEMEHTHOTO CHIPHSI,
cephl, KAMEHHBIX M KaJMHHBIX CO-
JIed, HEKOTOPBIX KEIE3HbIX U Map-
TaHIEBBIX PYI, TJIMH, KOAJMHOB U
Ap.
HepasHoMepHBIit I'mnporepmanbHble METHBIX U 6-4
(40—100%) MOJMMETATHYECKUX Py, CKapHO-
BbI€ 30JIOTOPYAHBIC, BOJbHPaMo-
BbIE, MOIMOEHOBBIE

Becbma HepaBHO- HekoToprle mnonmmeramtndae- 4—25
mepHblii (100—150 %) |ckue, OONBIIMHCTBO — OJOBOPY/I-
HBIX, BOJIb(PPAMOBBIX, MOJIMOIEHO-
BBIX, MHOTHE 30JI0TOPY/IHbIC

Kpaitne HepaBHoO- MHorue peakux METaJuIoB, 2,5—2
MepHbIi (> 150%) 30JI0TOpPYJHbBIE, INTATHHOBBIE

O6paboTka MPoO TEXHUIECKOIO0 OMPOOOBAHMS 3aBHCUT OT KOHKPETHOTO HA3HAYECHMS 3TOTO BUIA
onpoOoBaHwus. J{ns BeIABICHHS (HDU3UKO-MEXaHUYECKHX CBOWCTB M CPEJHEW IUIOTHOCTH MPOU3BOIUTCS
pacnimiioBKa OTOOpaHHBIX IITY(OB Ha MPAaBWIbHBIE TeOMETpPHUUECKUe QUryphl: KyOukH, OJIOYKH, a I
OIICHKH KaueCTBa WHYyCTPHUATHHOTO CHIPhS - COPTUPOBKA, PACCEUBaHUE, OTMBIBKA U JIP.

Hawnbonee croxna 00paboTka mpod IUisi XMMHYECKOTO aHaiIn3a, 0COOEHHO MHOTOKOMITOHEHTHBIX
(kommekcHBIX) pya. s coOcTBeHHO aHanmm3a o0bYHO AoctaToyHo 50-200 r BemecTBa, a HadalbHAsS
Macca IMpeACTaBUTEIbHOM MpoObI mpeBbiiaeT 3-5 kr. Kpome Toro, moje3Hbie KOMIIOHEHTHI HEpPaBHO-
MEPHO PACIPEICICHBI B Macce MPOOkI, a MOJIe3HbIE MUHEPAJIbl HAXOAATCS B CPOCTKAX C KMIbHBIMU. [1o-
3TOMY 00pa0OTKa XUMHYECKUX P00 BEIMOIHIETCS C IENbI0, BO-TIEPBBIX, OTIENCHUS(PACKPBITUS) PYII-
HBIX MUHEPAJIOB OT XWJIBHBIX M, BO-BTOPBIX, OOSCIICYCHHSI PABHOMEPHOCTH, TOMOTEHHOCTH BEIIECTBA
MPOOBI ¢ TeM, YTOOBI CO/IePIKaHNEe KOMIIOHEHTOB B J1JaAOOPAaTOPHOU HaBECKe OBLIIO TAKMM JK€, KaK U B UC-
XOJIHOM Tpo0e. DTa 1eNb JOCTUTACTCS PSIOM IOCIEA0BATENBHBIX MTOBTOPSIIOIINXCS IIUKIIOB U3MeENbue-
HUS, TIEPEMENINBAHUS ¥ COKPAIIEHHs] HCXOJHOro MaTepuana mpoObl. CTermeHb COKpalleHus MpoObl B
KOHIIe KaXJIOTO TaKOTO IHKJIA OMPEIEIIETCS pa3MepoM YacTHIl (CTETICHBIO JPOOJICHHS WIIA U3MeETbue-
HUM) U CTETICHhIO HEPAaBHOMEPHOCTH paclpeielieHus KoMIoHeHToB. Hanbosee ynorpedurensHon Gop-
MYJIOH JJIs1 pacdeTa HeoOXOAUMOM Macchl POOHI MOCIIE OYEPEIHOTO 3Tana JIPOOJIeHUS U TIepeMeIInBa-
Hus (4, TEM CaMbIM, BO3MOXKHOM CTEIEHU COKpAICHHs HadalbHOH Macchl) sBisercs ¢popmyina I'.0O. Ye-
YOTTAa:

Q =kd2

rae Q- mMacca mpoObl TIOCHIE COKPAIICHHUS, KT, 0 — JAUaMeTp 4acTHIl MAKCUMATbHOU (QpaKIluu, MM;
k- k0o uItMenT, 3aBUCAIINI OT CTENEHH HEPABHOMEPHOCTH paclpeae/icHus KOMIIOHEHTOB; JUIS pas-
JINYHBIX MOJIE3HBIX UCKOIIAEMEIX ero 3HadueHue meHsercs ot 0,05 go 1.
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Ha ocHoBe 3T0# (hopMyIIBI COCTaBISAETCS cxeMa 00padOTKH MPOOKI, B KOTOPOH YKa3hIBAIOTCS YHCIIO
9TanoB JpoOJIeHUs, U3MENLYCHUS U UCTUPAHKS MaTepHaia mpoObl, a TaKKe KOJIUYECTBO U CTENEHb CO-
KpAaIIeHUs Ha KaXJIOM dTare U3MEIbUCHUSI.

2.6.5. OKOHTYpHUBaHHE TeJI MOJIE3HBIX HCKOMAeMbIX
Ha ornaBienue

OKOHTYpHBaHHE — O5TO MPOLECC OrpaHMYCHHUsS TeNa IMOJIE3HOIO HMCKOMAaeMOro B MPOCTPAHCTBE.
JanHb1il mporiecc 00BIYHO BKJIIOYAET B ce0s1 ABE MPOLEAYPHI: ONpeaesicHHE MOJOXKECHHUS OTIOPHBIX TOUEK
U COEAMHEHHE ITOCIECTHUX JIMHUEH, KOTopasi U Ha3blBaeTcs KOHTYpoM. OKOHTypUBaHHE Tell MOJIEe3HbIX
MCKOTIAeMbIX TIPOU3BOAUTCS Ha TpadHuecKiX MaTepuanax: IJaHax, pa3pe3ax, MPoeKIusIX U OJoK- nua-
rpammax. BBIIenstoTcst 1Be OCHOBHBIE TPYIIBI KOHTYPOB - €CTECTBEHHBIE, 00YCIOBIACHHBIE MPUPOTHBI-
MU IPUYUHAMH, U UCKYCCTBEHHBIE. K €CTeCTBEHHBIM KOHTYpaM OTHOCSITCS CIIEAYIOLIe: HyJIEBOU, Mpea-
CTaBJISIOIINI COOOM JIMHUIO MOJHOTO BBIKJIMHHUBAHMS TeJla MOJIE3HOT0 MCKOIAEMOTrO MM OrpaHUYHBAIO-
muid 00nacTp, B mpeaesiax KOTOpOH MOJIE3HbIH KOMIIOHEHT OTCYTCTBYET, a TaKKe COPTOBOH, pa3rpaHu-
YMBAIOLINH MUHEPAJIbHbBIE TUIIbI WM IPOMBILUICHHBIE COPTA MOJIE3HOI'0 UCKOIAEMOT 0.

HckyccTBeHHBIE KOHTYPBI, 0€3yCIIOBHO, CBSI3aHbI C €CTECTBEHHBIMU, HO OHU IIPOBOJSTCA Yallle BCe-
ro mo ¢GpopMajgbHbIM NpHU3HAKaM. VICKyCCTBEHHBIMHU SIBISIFOTCS KOHTYpPHI 0alaHCOBBIX M 3a0alaHCOBBIX
3aMacoB, KaTeropuii 3amacoB, MIAXTHOTO oA U Ap. [lojokeHne ecTeCTBEHHBIX KOHTYPOB HE MEHSETCS
BO BPEMEHM M IPOCTPAHCTBE, OHO MOXET TOJBKO YTOUHSATHCS B PE3YJbTaTe MOIYUEHHUS IOIOIHH-
TEJIbHBIX JaHHBIX, @ UICKYCCTBEHHBIX - 3aBHCUT HE TOJIBKO OT 00beMa HALIMX 3HAHUW O TeJe MOJIE3HOIO
MCKOIIAEMOT0, HO U OT Pa3iIMYHBIX MPUYUH TEXHUKO-YKOHOMHUYECKOTO U OPTaHU3AIIMOHHOTO XapaKTepa.
Hanpumep, npu nepecMoTpe KOHAXULMH (BCIEACTBUE BHEAPEHUS O0Jiee MPOrpecCHBHON TEXHOJIOTHH Te-
pepaboTKu pya WIK MO IPYyTrdM NPUYMHAM) MOHU3WIOCH HPEAEIbHOE COIEPKaHUE MOJIE3HOI0 KOMIIO-
HEHTa B MPOMBIIUICHHBIX pYyJax, B pe3ylbTare KOHTYp OalaHCOBBIX Pyl MOXKET «OTOJBUHYTHCS» Ha
3HAYMTENFHOE paccTosiHue. Jpyroi mpuMmep - 0 HTOraM MPOBEACHUS AOTIONHUTEIBHOMN pa3BeaKH 3ara-
CBl KaTeropun B mepeBeneHbl B KaTeropuio A, 4TO BbI3BAJIO M3MEHEHHE KOHTYPOB 3allacoB ATHX KaTe-
TOpUH, TOTJa KaK €CTECTBCHHbIC T'PaHMIIBI TENIA TIOJIE3HOTO UCKOMAEMOTo W B TOM, M B JPYyrOM Cilydyae
OCTAJIMCh HEU3MEHHBIMU.

B 3aBucuMOCTH OT IPUMEHSEMBIX CIIOCOO0B OKOHTYPHBAHUS BCE TPYIIBI KOHTYPOB 00BEIUHSIIOTCS
B JIBa BHJa: BHYTPEHHHME M BHELIHHE. BHYTpeHHHE NPOBOAATCS CTPOrO uepe3 BBIPAOOTKH, Iepe-
CEeKaloIlKe TOJIE3HOE MCKOMAaeMoe, U, KaK MPaBUIIO, SBJSIFOTCS MCKYCCTBEHHBIMHU, a BHEIIHHE - MEXIY
TAaKMMH BbIpaOOTKaMHU WIIM 3a MX MpEHesIaMK; ITOCIEIHIE MOTYT OBITh KaK MCKYCCTBEHHBIMH, TaK U ecTe-
CTBEHHBIMHU.

Crnoco® OKOHTYpPHBAHHS TeNa HOJIE3HOTO MCKOMAEMOTro ONpeAeseTcs ero Mop(hOIOrHiIecKM TH-
TIOM ¥ YCIIOBUSIMH 3aJICTaHHS.

ITmuTooOpa3Hble TeNla Mpy MOJI0roM NaJeHUH OKOHTYPHUBAIOTCS B IUIaHE, IPU KPYTOM - B IPOCKIUH
Ha BEPTUKAIBHYIO IUIOCKOCTh, MIPU HAKJIOHHOM - B TPOCKIHUAX HA BEPTHKAIHHYIO U TOPH3OHTAIBHYIO
IUIOCKOCTH MM B IIPOEKIMU HA HAKJIOHHYIO IJIOCKOCTb, MapajlIeNbHy0 najeHuio Tena. OKOHTypHUBaHHe
TpyOOOOpa3HBIX TeJl MPOBOAMTCS TAKXKE B MPOCKIMU HA BEPTUKAIBHYIO MM TOPU3OHTAIBHYIO IIIOC-
KOCTb, @ N30METPUYHBIX - 0OBIYHO B MIPOEKIMH HA TOPU3OHTANBHYIO IJIOCKOCTh. Tena Bcex MOpgoJIoru-
YEeCKHUX TUTIOB OKOHTYPUBAIOTCS Ha pa3pe3ax U OJOoK-TuarpaMmax.

B mopsinke yObIBaHMSI TOYHOCTH TIOCTPOEHUSI KOHTYPOB Pa3HUalOT TPH Ccllocoba OKOHTYPHUBAHHMS:
HETIPEPHIBHOTO MPOCIIEKUBAHNS, HHTEPIIOJSILIAN M SKCTPAIIOJISALIUH.

HempepsiBHOE MTpOCIe)XMBaHNE KOHTAKTOB BBITIONHSETCS, KOTJa MOITHOCTH Teja TOJIe3HOTO HCKO-
MAEMOT0 MEHBIIIE pa3MePOB MPOCIIEKMBAIOIIEH BIPaOOTKH (IITpEKa, BOCCTAIONIET0, KAHABHI U JIp.) WU
e 3Ta BbIpabOTKa MPOXOAUT HETIOCPEICTBEHHO 110 KOHTAKTY TeJa MOJIE3HOI'0 UCKOMAeMOro ¢ BMEIaro-
muMHU nopogaMu. OOBIYHO € MMOMOILBIO 3TOTO CHOC00a yAaeTcsl HOCTPOUTH TOJBKO YacTh KOHTYpa Telia
HOJIE3HOTO MCKOIIAeMOT0.

WnTepnonauus 3akinroyaeTcsl B IPOBEICHUN KOHTYpa Yepe3 HeMOCPEICTBEHHO YCTaHOBJICHHBIE TOY-
KM KOHTAKTa IOJIE3HOI'0 MCKOMIaeMOro ¢ BMEIAIOIIMMU MOpoJiaMH (Ha pa3pe3ax) WM uyepe3 TOUKH Iepe-
CeUeHHsl Pa3BeIOYHBIMH BBIPAOOTKAMH TOJIE3HOTO MCKOMaeMoro (TMpH MOCTPOSHUH KOHTYpa Ha TPOEK-
nusx — puc. 2.22).

OKCTpanossiys MpeacTaBiIsieT coOO0H OKOHTypUBaHKE 3a NpeesiaMH BEIpaO0TOK, BCTPETUBIINX T10-
JIE3HOE MCKOIaeMoe, T.€. JTAHHBIM CIIOCOOOM OTCTPAMBACTCS TOJIHKO BHEIIHUHA KOHTYp (cM. puc. 2.22).
CyIlecTBYIOT JiBa BUJa SKCTPAIOJSIMU: OTPaHUYEHHAs W HeorpaHudeHHas. OrpaHudYeHHas: IKCTParo-

221



222

JSIIMS - 9TO TIPOBEJICHUE KOHTYPa MEXy BIpaOOTKaMH, OJTHA M3 KOTOPBIX Tiepeceka Mojie3HOe UCKoma-
emMoe, a nipyras - HeT. KoHKpeTHOe MoI0KeHne OMMOPHON TOYKH U, CIEIOBATEIBHO, KOHTYpa OIpeIes-
10TCs 1100 0 (POPMATBHBIM MPU3HAKAM - Ha TIOJIOBUHY, TPETh, YeTBEPTh PACCTOSHUS MEXTy 3TUMU BbI-
paboTkamu, JIMOO Ha OCHOBAHWU T'€OJIOTMUYECKUX 3aKOHOMEPHOCTeH. [Ipy HeorpaHUYeHHOM 3KCTpanos-
MU KOHTYp OTCTPAaWBAIOT 3a IMpeAesaMH BhIPAOOTOK, MOJCEKIINX IMOJIE3HOE MCKOMAaeMOoe, T.e. B 3TOM
ClTy4ae YCTAaHOBJIEHHBIX MPEENIOB dKCTPAIONSIIAY HET, HO MOJIOKEHNE OMOPHBIX TOYEK KOHTYypa, KaK U
MIPH OTPAHUYCHHOMN SKCTPAITOJISAIIUNY, BBISBISACTCS MO0 M0 (pOopMabHBIM MPU3HAKAM - Ha Y€TBEPTh, T0-
JIOBHHY, II€JI0€, YIBOCHHOE WIIN APYroe PAcCTOSHUE MEXIy pa3BeJOUYHBIMU BhIpaOOTKaMH, TIHOO TIO reo-
JOTHYECKUM Tpm3HakaM. EcTecTBeHHO, Hamboiee IOCTOBEPHBIM OYAET IOJIOKEHHWE KOHTypa, KOT/aa
onpeieJICHUE MPEEIOB HKCTPANONSLIUKA OCHOBBIBAJIOCH HA TEOIOTMYECKUX 3aKOHOMEPHOCTSIX

L] v o |2 e=rimis—1%

Puc. 2.22. OxoHTypHBaHHE KPYTOIAJAIOIIEro Teja B MPOEKLHI0 Ha BEPTUKAIBHYIO MIOCKOCTh. [0
B.M. Kpeiirepy.

1,2 — Touku nepeceyeHns1 CKBRXXHH C IUIOCKOCTHIO MIPOSKIUH: | — MepeceKIux pyIHoe Temo, 2 —
HE BCTPETHUBILUX IOJE3HOE UCKOMAEMOE; 3, 4 M-nuHuu koHTypos: 3 — BHYTPEHHEro. 4 — BHeLUHero

Haunbonee yacto BcTpewaroTcs clelylome MpUueMbl IPOBEICHHUS BHEIIHETO KOHTYpPa C HCIIOIb30-
BaHHEM I'€0JIOTHUECKHX 3aKOHOMEPHOCTEH:

[0 TPaHUIE Pa3INYHbIX (Qauuil - JOBOJHHO THUIMYHBIN CIOCOO AJISI MECTOPOXKACHUI 0CaZo4HOTO
MMPOUCXOXKACHUA, HAIIPUMED, IJId ITOJIC3HBIX HMCKOIIACMbIX, CBA3aHHBIX C OCaAKaMH HICHI)(i)OBOI\/'I 30HBI -
0 TPaHHULIE PACTIPOCTPAHEHUSI STHX OCAIKOB;

0 TpaHuLEe «OIaronpHUATHBIX» NOPO; JAaHHBIM HPUEM HIMPOKO MPUMEHSIETCS ISl STIMTeHETHUECKUX
MECTOPOKACHUH, HapUMep, MPOBEACHNE KOHTYPa 0 TPaHUIIe OO, He MPOHUIAEMBIX IJIsl TUAPOTEP-
MaJIbHBIX PACTBOPOB;

M0 TEKTOHUYECKOMY HapyLICHHUIO, CMEIIAIONIEMY WM OIPaHUYMBAIOLIEMY TEJIO0 MOJIE3HOI0 MCKOIa-
emoro (puc. 2.23).

L2 L s 1 =1« L="15
Puc. 2.23. IIpoBeieHne BHEITHETO KOHTYpa 10 TEKTOHUYECKOMY HapYIIEHHIO.
1 - BBIXOJ MOJIE3HOT'O MCKOMAEMOTo Ha MOBEPXHOCTh; 2 - JIMHUM Pa3pbIBHBIX HApyLIEHUH; 3 -
CKBQKWHBI, TIEPECEKIIINE PYAHOE TeJO; 4, 5 - TMHUU KOHTYPOB: 4 - BHYTPEHHETO, 5 - BHEIIHETO

N0 €CTCCTBCHHOMY IIJIABHOMY BBLIKJIMHUBAHUIO 3aJICKU IMOJIC3HOI'O UCKOIIAEMOTI0; 9TOT crocoo JacT
XOopouue pe3yjbTaThbl IIPYU OKOHTYPHUBAHWUU JIMH30BHUIHBIX TCJI ITOJIC3HBIX UCKOITACMBbIX. B Takom cjydac
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MOJIOXKCHUE BHENTHETO KOHTYpa MOXKET OBITh BBISBICHO IMOCTPOSHUEM JIHOO MO YTy €CTECTBEHHOTO BbI-
KJIMHABAHIS, JINOO 110 M30JIMHUSIM MOIIIHOCTH IIOJIE3HOr0 UCKomaeMoro (puc. 2.24).

BHemrHuit KOHTYp OTCTpauBaeTCs CIIOCOOOM HEOTPAHUYCHHOM SKCTPAIIOJISIIIUY C HCIIOJIb30BaHUEM
(opMaNbHBIX TTPUEMOB B TE€X CITydasx, KOTJa HET CKOJIbKO-HUOYAbh YOeIUTENbHBIX JaHHBIX O TPaHU-
[[aX pacmlpoCTpaHEHUs! MPOTYKTHBHON 30HBI (TUIOMIAIN) 33 MpPEesiaMi Y9acTKa, OCBEIIEHHOTO pa3Be-
JIOYHBIMU BBIpAaOOTKaMU. B Takol CHTyalMy €ro MOJIOKEHUE 3aBHCUT OT Pa3MEpOB Teia MOJIC3HOTO UC-
KOIaeMOT0 ¥ IapaMeTPOB Pa3BEAOYHOMN CETH.

Puc.2.24.IlpoBeneHre BHENIHEr0 KOHTYpa MO U30JIMHUSIM MOIIIHOCTH
Toukamu ¢ un¢ppamMu 0003HAYCHBI CKB@KMHBI, IEPECEKIINE PYTHOE TEJIO; M30JIMHUU MOIIHO-
CTH(CIUTOLIHBIE) TTOCTPOEHBI METO/IOM UHTEPIOJISIMY - (TYHKTUPHBIE) - METOIOM SKCTPATIONISALIUH.

Hawnbonee gacto nmpumeHsIOT (opMalTbHBIE TPUEMBI HEOTPAHHUEHHON SKCTPAIOISAIINHU, TPU KOTO-
PBIX BHEIIHUI KOHTYP MPOBOIUTCS CICLYIOIIUM 00pa3oM:
® TapaUIeNbHO BHYTPEHHEMY Ha PACCTOSHWH, KPATHOM PACCTOSHUIO MEXIY Pa3BEeIOYHBIMH
BEIpa0OTKaMU (IIPEAeIT DKCTPATIONSINY YCTAaHABIMBASTCS B 3aBUCUMOCTH OT CTETICHH H3Y-
YEHHOCTH MECTOPOXKIEHUS B COOTBETCTBUH C H3MEHUYNBOCTHIO (DOPMBI T€J TIOJIE3HBIX UCKO-
MAEMBIX);
® B 3aBHCHMOCTH OT JIMHEHHBIX Pa3MepoB Tella TOJIE3HOr0 MCKOMaeMoro (IpaBUIIO0 «IOJOT-
Ha») B BUJC TPECYTOJIbHUKA WIIM MPSAMOYTOJIbHUKA, BBICOTA KOTOPOTrO paBHa 1/2 JJIHMHBI WU
EJION JJIMHE BBIXO/1a Tella Ha TOBEPXHOCTH;
® [0 MOBEPXHOCTH KOHyca WM moiycdepsl (JUIsi H30METPHUYHBIX TEN), OCHOBaHHE KOTOPBIX
COCTaBIISIET IUIONIA]h CEUCHHUS TeJla MOJIE3HOTO MCKOMAEMOro, OrpaHnYeHHasi BHYTPEHHUM
KOHTYpOM, a BBICOTA PaBHA ITOJIOBUHE CPETHETO MOMIEPEYHOTO pa3Mepa Tena.
KoHTyp Tena mone3Horo MCKOMaeMoro B pa3iMyHBIX €T0 YYaCcTKaX MOXET OBITh IMONTydeH pa3iind-
HBIMH CTioco0amMu. VHave ToBOps: KaXKIIbIi U3 MEPEUNCIICHHBIX TIPUEMOB TIO3BOJISIET MTOCTPOUTH KOHTYP
KaK BCEro Teja MOoJIe3HOTO UCKomaeMoro (cM. puc. 2.22—2.24), Tak u ero yactei (puc. 2.25).

‘el
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Puc. 2.25. TlpoBenenue KoOH-
Typa Tejia TOJIe3HOT0 HCKOaeMo-
TO C MCITOJIb30BaHUEM Pa3IMYHBIX
MIPUEMOB: HEMPEPBIBHOIO  IIPO-
CIIeXKMBAHUST KOHTAKTOB;, HHTEP-
MOJIAIMH; HEOTPAaHWYEHHOH U
OTpPaHUYEHHOMN SKCTPATIOJISIIHH.

2.6.6. IToacyeT 3anacos
Ha ornaBnenue

el e e e S R N B pesynbTate KomIuiekca reo-

—— e — — e — — —

—Ad —— - AT T T T JIoTOpa3BelOYHBIX PaboOT co3aaeT-
Csl MOJIENTh MECTOPOXKICHUS TTOJIE3HBIX HCKOMaeMbIX. [Ipu 9TOM, 4eM moiHee AeTambHOCTD MPOBEACHHBIX
paboT W, TIIaBHOE, ONTHMAJIFHEE METOJMKAa MX BBIIIOJHEHUS, TeM OJFDKE IMOJTYYCHHAs MOJEIb COOT-
BETCTBYET peajibHOMY 00BeKTy. B o0mieM Buae MOAenb MECTOPOXKACHHUS MTOJIE3HBIX HCKOTIAEMBIX BKITIO-
yaeT B ce0s KOMIUIGKC pPa3HOOOPa3HBIX TpaUuecKuX M TaOJIMYHBIX MaTCpHAJIOB. CHUCTEMY BEPTHU-
KaJIBHBIX ¥ TOPU30HTAIBHBIX Pa3pe30B; MPOCKINH Ha BEPTUKAIBHYIO, TOPU30HTAIBHYIO W HAKIIOHHYIO
IUIOCKOCTH; OJIOK-IMarpaMMbl; TaOMULBl Pe3yIbTaTOB ONMPOOOBAHUS; PE3YIbTaThl re0pU3NIECKUX, TH-
POTCOJIOTUYECKUX M WHKEHEPHO-TEOJOTHYECKUX HCCIICOBAHNN M APYTHX MaTepHaliOB, XapaKTepU3yto-
mux MectopokaeHne. OCHOBHAs IIeJTb MOJACYETa 3a[acoB — ONPENeNICHHE KOINYECTBA ITOJIC3HOTO HC-
KOIIAeMOTO ¥ TOJE3HBIX KOMIOHEHTOB. UTOOBI O0JIErYuTh ITOJICYET, HE CHIDKAs CYIIECTBEHHO €ro TOY-
HOCTH M JIOCTOBEPHOCTH, MPOBOJUTCS HEKOTOPOE YHpOUICHHE (OPMBI Tel TMOJE3HBIX HCKOMAEeMbIX U
pacrpeneneHus MoJie3HbIX KOMIOHEHTOB. Coco0 MoACYeTa 3anacoB NpeACcTaBiIsIeT CO00H pueMm, ¢ Io-
MOIIIBI0 KOTOPOTO PEeabHOE TEJIO MOJIE3HOr0 HCKOMAeMOro pa30MBaeTCsi Ha YYacTKH (IOJcYeTHBIE Oro-
KH) OTHOCHUTENHLHO MpPOCTOW (pOpMBI M (WJIM) € OTHOCHUTEIHHO PABHOMEPHBIMU 3HAYCHUSIMH HCXOHBIX
JaHHBIX I10JCYeTa 3aI1acoB.
B o6mem ciyuae KOITMYECTBO IMOJAE3HOTO HckomaeMmoro (Q ompenensercst Kak MPOU3BEACHUE €ro
obbema V u cpenneit miotHocTH d).

Q=Vvd. (2.1)

KonmaecTBo mone3Horo KOMHoHeHTa P BeMUCIAETCS KakK MPOHW3BEACHHUE KOJIHYECTBA ITOJIE3HOTO
uckonaemoro (Q u cpemHero cojepKaHWs MOJE3HOTO KOMIIOHEHTa B mojcdyeTHoM Osoke C, BbIpa-
JKaeMoro B TiporieHTax. Pacuet Beaercs mo gopmyre:

P =QC/100. (2.2)

Bo MHoOrmx ciydasx o0beM IOJIE3HOTO MCKOIAEMOro OTAENHHO HE BBIYUCISETCS, TaK Kak OH, B
CBOIO Ouepe/ib, YCTaHABIMBACTCS MyTEM YMHOXKEHHS TUIOIIA/IN Teja MOJIE3HOT0 MCKOMaeMoro S Ha ero
CPEIHIOI0 MOIITHOCTH M

V -Sm
IlomcraBmss 3HaueHUs: 00beMa B BeipakeHus (2.1) u (2.2), momydum:
Q=Smd; (2.3)

P=SmdC/100 (2.4)

®opmynsl (2.3) u (2.4) Ha3pIBaroTCa o0IIKMMHU (popMynamMu nojcuera 3anacoB. [lepBas u3 HUX HC-
MOJIB3YETCS AJISl ONPEENIEHUs] KOJMUECTBa MOJIE3HOT0 MCKOMAaeMoro (pyabl), a BTOpas — KOJWYecTBa
MeTasia (TI0JIe3HOTO KOMITOHEHTa). PacueTHble mokazaTeny, BXOJSIIME B 3TH (GOPMYIbI, — IUIONMIAIb
Tena (OJI0Ka, CEYEHHUs] U 1p.), CPEAHSS MOIIHOCTH IOJIE3HOTO MCKOINAEMOro B IpefesiaX MOACYETHOTO
05oKa, cpeHee coJep:KaHue TOJIE3HOT0 KOMIIOHEHTa B IMOJICUETHOM OJIOKE U CPEAHSs IJIOTHOCTDH IO-
JIE3HOTO MICKOMAEMOTO0 - TIPECTABIISAIOT COOOM MCXOIHBIE JaHHBIE I MoIcyeTa 3amacoB. [itomans Temna
MOJIE3HOTO MCKomaeMoro S (0J10Ka, ceueHusl, NPOCKINH, OCHOBaHMS U Jp.) onpeaessieTcsl Ha rpaduye-
CKUX MaTepHajiax (IUIaHaxX, HPOEKLHUAX), Yallle BCEr0 WHCTPYMEHTAIBHBIM CIIOCOOOM C MOMOIIBIO CIIe-
UabHOTO MpUbopa - TIaHKUMeTpa (3TOT PUEM MOJIPOOHO U3YydYaeTcs B Kypce reoJIe3NH U 37IeCh He pac-
cMarpuBaetcs). st mpuOImKeHHOTO ONpeAesICHHs TUTOaan (WIIM TIPHU OTCYTCTBUH TIAHUMETPA) JTN00
yIoA0OISIIOT Teja MOJME3HBIX HCKOIIAEMBIX IPOCTEHIIMM reOMETPHUECKIM (QUrypaM (€cii TPaHUIbl Tell
WIN TIOJICYCTHBIX OJIOKOB TPEJICTABICHBI MPSMBIMH JIMHUSIMU) U TPOBOJST MPOCTHIE PACYUeThl, JINOO
MIOJIB3YHOTCS TAJIETKOM.
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Crioco0 maneTK MO3BOISIET AOCTATOYHO TOYHO M OTHOCUTENHHO OBICTPO YCTAHOBUTH IJIOMIA/Ab TENa
MPaKTUIECKH 000 KoHpurypanuu. [laneTka - 3To JUCT MPO3pavyHOro MaTepuala (Hanpumep, KajabKH),
Ha KOTOPKIH 10 KBJAPATHON CETKe HaHECeHBI TOUKHU. Kaxkaast Touka XxapakTepu3yeT ONpe/IeICHHYTO
TIOMIA Ik (IICHA JICTICHHS MANCTKH -Sp), 3aBUCSIIYIO OT MaciTaba MaJIeTKH U PACCTOSHUS MKy TOUKa-
Mmu. Ecim, HanpruMep, TOUKK HaHECEHHI Yepe3 5 MM, TO IieHa AefieHus maneTku B macmrade 1 : 1000 Oy-
net 25 M2 , B MacmTabax 1 : 2000 m 1 : 5000 - coorBercTBeHHO 100 11 625 M2 1 T.11. 111 onpeienneHus
TUTOIIA]IU TeJla MOJIE3HOTO HCKOIaeMoro (MIIM €ro 4acTH) NaJIeTKa HAKJIa(bIBACTCS HA COOTBETCTBYIOMIUI
rpadudeckuii MaTepua, 3aTeM MOJCYUTHIBACTCS YHCIIO0 TOYCK BHYTPH KOHTYpa N M 9HCIIO0 TOYeK, I0-
MaBIINX Ha KOHTYp moacueTHOro 61oka Np. O0Imast omas BEYHCIseTcs Mo GopMyie:

S= SON]_ + SON2/2

CpenHsisi MOITHOCTh MOOBIYHO OTIpeaeNnsieTcs CIIOCO00M CpeTHETO apu(METHIECKOro 1Mo hopMyie

m=(2.5)

rﬂemi-qacmele SHAYEHUA MOWHOCMU 6 i-m U3MEpPEHUH, M;N— YHUCIIO I/I3MCI)€HI/II>1

Cpennee coneprkanue C M0JIE3HOT0 KOMIIOHEHTA PACCYUTHIBACTCS THMO0 CIIOCOOOM CpeiHero apud-
METHYECKOTO (KOT1a MHTEPBAJIBI OMPOOOBAHNUS U PaCIIpe/IelICHUE OTACIbHBIX 3HAYCHUH CONEpIKaAHUS
MOJIE3HOTO KOMITOHEHTA TI0 TpoOaM OTHOCHTEIHHO paBHOMEPHBI), THOO CTIOCOOOM CPETHETO B3BEIICH-
HOTO 110 hopmyre:

C=X Ciai/¥ ai, (2.6)
I'me Ci — oTenbHbIE 3HAYCHUS COMEPIKAHMS MTOJIE3HOTO KOMIIOHEHTA B i-if TIpobe, %; -OTAeabHbBIC 3HA-
YeHUs MapaMeTpa, Ha KOTOPBIM «B3BEIIMBACTCSD) COJiepKaHne (MHTEpBal ONpOOBIBAHHS, MOIIHOCTS,
IOk, 00hEM, INIOTHOCTD H T.1I.).

CpenHsisi III0THOCTD MOJIE3HOT0 HCKOMIAEMOI'0 YCTaHABIMBACTCS 110 pPe3yabTaTaM TeXHUIECKOTO
OMpoOOBaHMS U PACCYUTHIBAETCSI CIOCOOOM cpeiHero apudmMeTndeckoro. KoHkpeTHble cnocoObl oA-
CyeTa 3aracoB 3aBUCST OT CIIOCOO0B M MPUEMOB T'eoMeTpu3aiy. BeIOop Toro mim nHOro crocoba omnpe-
nensiercs (opMOH Tesia TOJIE3HOTO UCKOMIaeMOoro0, €r0 pa3MepaMy, CTEIICHbI0 H3MEHYMBOCTH MOIIHOCTH
U pacrpeesieHus! CoJepKaHusl MOJIE3HBIX KOMIIOHEHTOB, PACTIOJIOKEHHEM M TYCTOTOH pa3BeIOYHBIX BbI-
paboToK, a Tak)Ke MPaKTUICCKUMHU 3aJadaMu nojcueTa. [Ipu BceM MHOrooOpa3uu CyIecTBYIOMIUX CIO-
co00B MojicYeTa 3a1macoB HanboJee MUPOKO MPUMEHSIOTCS TPH U3 HUX: CPEIHETO apUPMETHIECKOTO,
TEOJIOTHIECKHUX OJIOKOB U pa3pe30B (CEYCHUH ).

Croco0 cpemnero apuMeTHIECKOro, KaK U CIelyeT U3 ero Ha3BaHUs, 3aKIII0YaeTcs B pacueTe
CPEIHMX 3HaYECHUI NCXOIHBIX JaHHBIX I10JICUETA 3aMlacoB, a 3aTeM Ha X OCHOBE - KOJIMYECTBA I10-
JIE3HOT'0 MCKOIIaeMOr0 | M0JIE3HOr0 KoMIIOHeHTa 1o Gopmyram (2.3) u (2.4). DToT criocod npumMeHseTcs
IIpU NMOJACYETE 3ar1aCOB ITOJIE3HBIX UCKOIMAEMEBIX B PYJHBIX TCJIaX OYCHDb HpOCTOfI q)OpMLI " CTpOCHUA, C
KpaiiHe paBHOMEPHBIM PaclpeesIeHUEM MOJIE3HBIX KOMIOHEHTOB. OOBIYHO OH HCIIOJIb3YETCs B KaUeCTBE
JOTIOJTHUTENIBHOTO JJIsl IPOBEPKU TOYHOCTH ITO/ICYETa OCHOBHBIM, 00JI€€ TOCTOBEPHBIM CIIOCOOOM.

Crioco06 reosornueckix 0JI0KOB COCTOUT B OKOHTYPHUBAaHUH y4acTKOB (OJIOKOB), B Ipeiesiax KOTO-
PBIX OCHOBHBIC IMapaMETPhI TEJIA MMOJIE3HOI'0 NCKOIIa€MOro 6JII/I3KI/I 1o 3HadeHusM. MHaue roBOps, B IIpC-
JieNiax Te0JIOrMYECKOro MOACYETHOTO OJI0Ka TOJDKHBI OBITh MPUMEPHO OJMHAKOBBI COAEPIKAHHS MOJIE3-
HOTI'0 KOMITIOHEHTA, MOIIHOCTh, CTENIEHb Pa3BeIaHHOCTH (TYCTOTa WM IUIOTHOCTh Pa3BEI0YHON CETH),
YCIIOBUSL 3QJIETaHUs], COPT U THUII MOJIE3HOTO UCKOMIAEMOT0, TEXHOJIOTUYECKUE CBOMCTBA, THIPOTe0I0TH-
YEeCKHE U MH)KEHEPHO- Fe0JIOTMYECKHE YCIIOBHSI, CPEAHSS INIOTHOCTD, YCIOBHUS BCKPBITUS U Pa3pabOTKH.

B mpenenax kaxaoro reojJorndeckoro 0Jioka NCXOIHBIE TaHHBIE PACCUNUTBIBAIOTCS CIIOCOOOM cpeli-
HEro apu(MEeTHYECKOTO, a €ro TIONIA/b ONpeAeIsIeTCs IITAHUMETPOM HJIH MAJIETKOH. 3amackl B Ooke
MOJICYUTHIBAIOTCS 110 popmynam (2.3) u (2.4). OO61iue 3anachl 0 MECTOPOXKICHHUIO MOIYYAI0T ITyTeM
CYMMHPOBAaHHUS 3a11aCOB MOJIE3HOI0 UCKOMAeMOro (PyZbl) U MOJIE3HBIX KOMIIOHEHTOB (METAJIJIOB) 1O OT-
JIeNTbHBIM OJIOKaM, a cpefiHee coJiep kaHue MOJIe3HOTO KOMIIOHEHTA YCTaHABIIMBAECTCSl OOpaTHBIM pacyde-
ToM 13 popmymsl (2.2), T.e.:

C =100P/Q (2.7)

Croco0 pa3pe3oB (cedeHuil) MUPOKO UCTIONIB3YETCS B IPAKTHUKE T€0JIOrOPa3BeJOYHOTO Je1a, TaK
KaK IMO3BOJIACT JOCTATOYHO IMPOCTO U TOYHO NOACUUTATH 3aI1aChl ITOJIE3HBIX UCKOITAEMBIX B TEJIaX IIpaK-
THUYECKH JII000H (HOPMBI M CII0)KHOCTH TE€OJIOTUYECKOr0 CTPOCHHUS. DTOT CIIOCOO MMEET HECKOJIBKO MO-
JUQUKaLni: BEPTUKAJIbHBIX MapajuIeIbHBIX Pa3pe30B, BEPTUKAIBHBIX HelapaJulelbHbIX pa3pe30B U ro-
PHU3OHTANIBHBIX pa3pe3oB. Hanbouee yacTo UCIONb3yeTcs COco0 BEPTUKANBHBIX MMapalIelIbHBIX pa3pe-
30B.
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[eonoruveckue pa3pesbl PACHICHSIOT TEO TOJIE3HOT0 UCKOMIAEMOT0 Ha OT/ICbHbIC YIaCTKH - TIO-
cueTHBIC OJ10KH (pHc. 2.26). KpaeBbie 6JI0KH C OJTHOM CTOPOHBI OTpaHUYEHBI KOHTYPOM PYIHOTO TEJa, C
JIPYTOH - IEpBEIM (ITOCIIEAHUM) pa3pe3oM. BHyTpeHHHE OJIOKM IO TPOCTUPAHUIO Tela OrpaHNYCHBI pa3-
pe3amu, a Mo 6oKaM - KOHTYPaMH Teja MOJIEe3HOTO HcKomnaeMoro. Takum 00pa3om, rpaHULIAMH [TOCYET-
HOTO OJIOKa CITy>KaT KOHTYPHI TeJa ITOJIE3HOTO HCKOMIAEMOT0 U pa3pe3bl (CeUeHus).

11 111
’\

|
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Puc. 2.26. CxemMa k moJicUeTy 3aracoB CIioCOOOM BEPTHKAIBHBIX MAPAIICIIEHBIX CCUCHUIA:
a -Tu1aH; 0- pa3pes Mo MPOCTUPAHHIO PyaHOTo Tena; ly,-l4- amuHer mogcuerHsix 6mokoB 1-4;1-111- u-
HUH Pa3pe3oB

[Tomaap MoIE3HOT0 HCKOMIAEMOT0 OTPEIeIIeTCs Ha pa3pe3ax OOHUM M3 PaHee YKa3aHHBIX CIIOCO-
00B, a 00BbEM TOJIE3HOTO HCKOTIAEMOTO B TIOJICUETHOM OJI0Ke V ycTaHABIMBAETCS IO OJHOM U3 ciie-
Iyromux Gopmyir:

a) npusmel V=1,;(2,8)

0) yceuennoro konyca V= 13;(2.9)
B) KIIMHA V=14(2.10)

') KOHyca V=14(2.11)

r7ie — IUIOIIAAb MOJIE3HOTO NCKOMAEMOr0 IO COOTBETCTBYIOLIEMY pa3pesy, M2 (cM. puc. 2.26);
11,12,L.3,14— paccrosiust Mex Iy pa3pe3aMu HWid OT pa3pesa 0 TOUKH BHIKIMHUBAHHS TTOJIE3HOTO UC-
KOTIaeMOT'0, M.

Dopmynel (2.8) 1 (2.9) npUMeHSIOTCS 17151 BEIYUCICHHS 00beMa OJIOKOB, 3aKITFOUEHHBIX MEXIy pas-
pe3amu (0oku 2 u 3 Ha puc. 2.26); IpHr STOM TiepBasi U3 HUX UCTIOIB3YETCsl, KOTa IIIOMIaIN OJIe3HOTO
HCKOIAeMOT0 B COCEIHUX CCUSHHSX OTIUUAIOTCS He Gonee, uem Ha 40 % (65ok 2), a BTopasi — B Cliy4ae
peskoro, 6oinee yem Ha 40 %, oTaHuMsI IUIOIMAAEH B coceIHUX pazpesax (0ok 3). opmyna knuHa (2.10)
MIPEIMOYTUTENbHA, KOT 12 BBIKIIMHUBAHKE ITOJIE3HOTO HCKOIMIAeMOT0 TIPEJICTaBIIEHO TMHNEH. B aTOM ciy-
yae KOHTYp 0JI0Ka B IJIAHE MOXKHO YIOJ00UTh MPSMOYTOJIbHUKY (0JI0K 1), a B pa3pese Mo MPOCTUPAHUIO
— TpeyroiapHuKy. @opmyna (2.11) naet mocToBepHBIE Pe3yNIbTaThl MPH MoJIcUeTe 00heMa B KPAeBBIX
0JI0KaX, KOT/1a TeJIO MOJIE3HOTO NCKOTIAeMOTO BHIKIIMHUBAETCS B TOUKY, T.€. KOHTYPHI OJIOKa U B TUTaHE, U
B pa3pese Mo MPOCTUPAHHUIO MOKHO YIOA0OHTh TPEYronbHUKY (010K 4).

Cpeonee codepoicanue TIOJIE3HOTO KOMIIOHEHTA BBIYHMCIISICTCS B JIBA MJIM TPU dTana. BHauane ycra-
HABJIMBAETCS COJIEpyKaHNe MeTallJIa 10 CKBKHHAM (BBIPabOTKaM), 0OBIYHO CTIOCOOOM cpetHero apudg-
METHYECKOTO. 3aTeM CITI0COOOM CpPEHEr0 B3BEIIEHHOT'0 Ha MOIIHOCTh — CM. BhIpakeHue (2.6) — pac-
CUMTBIBACTCS CPEIHEE COJIepKaHue 1Mo pa3pesy. Ha TpeTbeM drarie BEIMUCISETCS CpeHEe CoIepIKaHne
JUTSE BHYTPEHHHX OJIOKOB CIIOCOOOM CPEIHETO B3BEIICHHOTO Ha IJIOMmaab. J{jist KpaifHuX OJI0KOB, orpa-
HUYEHHBIX OJTHUM pa3pe3oM, CpefHee CoJIepKaHue IT0 STOMY pa3pe3y MPUHUMAETCS 3a CPeTHee COJIep-
JKaHUE 110 OJI0KY.

Obwue 3anacel TIONE3HOTO KCKOIAEMOTO U MOJIE3HBIX KOMIIOHEHTOB TI0 BCEMY MECTOPOXKICHHIO
NPEACTABISIIOT CO00H cymmy 3anacos no oroxkam. CpegHee coaepikaHue MOJIe3HOr0 KOMIIOHEHTa 110 Me-
CTOPOXKACHHIO OTIPEICIIIETCS] OOpaTHBIM pacdeToM 1o gopmyde (2.7).

Memoo mHo20y201bHUKOE — €T0 HA3BIBAIOT TAKIKE METOJIOM OJuUdiCAliuie20 patioHa VA Memooom
A.K. Bonodwvipesa, KOTOPBIN 000CHOBAT BO3MOKHOCTB €r0 IPUMEHEHHS JIJIS TIOJICYETa 3a11acoB MUHE-
PaBHOTO CHIPBSI.

[Ipu nojcuere TUM METOJIOM OKOHTYPEHHOE TEJIO TIOJIE3HOTO HCKOMAaeMOro pa30OUBaIOT Ha PsIJ] OT-
JIENILHBIX yYacTKOB, COOTBETCTBYIONIMX YUCIY Pa3BeJOYHBIX BHIPAOOTOK, C TAKAUM PacyeToM, YTOOBI K
KXKI0H U3 BBIPAOOTOK OTOIIEN ONFKANIINN, TATOTEIONINH K Hel yyacToK. Torna Bce TOUKH MOCIIETHET0
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OynyT Oosee OIM3KUME K TaHHOW BBIPAOOTKE, YeM K JpyruM. MOIIHOCTh, 00BEMHYIO Maccy U coJepika-
HHE KOMIIOHEHTOB IIPUHUMAIOT TI0 TAaHHBIM Pa3BEIOYHOI BEIPAaOOTKH, K KOTOPOH OTHECEH paccMaTpHBa-
€MBIH y4acTOK.

VY4acTky, Ha KOTOPbIE Pa3leIIieTCsl MECTOPOXKACHHUE, SIBIISIOTCS IPSIMBIMH MHOTOTPAHHBIMU TIPH3-
MaMH, OCHOBaHHEM KOTOPBIX CIIy>KaT MHOTOYTOJIbHUKH, [IOCTPOEHHBIE OKOJIO Ka)KI0H pa3BeiouHON BBI-
paboTku. BeIcOTOM MPU3MBI CITY>KUT MOIITHOCTH MOJIE3HOTO CKOMAEMOT0 10 BEIpaOOTKe, Ha KOTOPOHi Mo-
cTpoeHa naHHas npusma (puc. 2.27). O0beM Kax10# NprU3Mbl HOITy4aeTcsd YMHOXKEHHUEM IO MHO-
rOyrojbHHUKA Ha COOTBETCTBYIOILYIO MOLITHOCTb.

[NoxcunTteIBast 00bEM MOJIE3HOTO UCKOMIAEMOT0, €T0 MACCy M MacCy KOMITOHEHTA, 3aKIFOYSHHOTO B
Ka)KIO0H Ipu3Me, 1 3aTeM CYMMUPYS 3TH JaHHbIE, MTOIYYaroT 3alachl JIJIs BCETO MECTOPOXACHIS WK JJIS
nocynThBaeMoit gacTH. [locTpoenne MHOTOyTONBFHIUKA (TUIOMIaRel OMKalMX palilOHOB) Ha TUTaHE
WM Ha pa3pe3e MPOU3BOIUTCS CIEAYIOIINM 00pa3oM.

a
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Puc. 2.27. KonTyp 3anexu Noje3HOr0 HCKOMAaeMOI0 B TE0JIOTHYECKOM pa3pese (a) U KOHTYP 3TOil 3aJeKu
B paspese, COOTBETCTBYIOILEM MOACYETY 10 Coco0y Onmxaiiiiero paiiona (6)

CoeauHSIOT NPSAMBIMU JIMHUSMH KaKAYIO Pa3BEI0UHYI0 BRIPa0OTKY ¢ OMMKaHIIUMHU (IIyHKTHD Ha
puc. 2.28); U3 cepeIuH MyHKTUPHBIX JTMHUN BOCCTAHABIUBAIOT NEPICHINKYJIISIPBI, KOTOPBIE, IIEpeceKasich
MEXIy c000il, 00pa3yroT MHOTOYTrOJIbHUK. JF06ast ToUKa MHOTOyrojbHUKa OyneT Oyinke K JaHHOH pas-
BEJI0YHOI BBIpabOTKE, yeM K ApyruM. [lepnenaukymnsp k nuanu 1—4, Kak NpoxoAsiuidi BHE MHOTO-
yrojibHUKa, He mpoBoautcs. Ha puc. 2.29 npencrasiena miomaab, pa3ouTas OIMCaHHBIM CIOCOOOM Ha
P51 MHOTOYTOJIBHUKOB; €€ KOHTYp MPOBEJIEH [0 BOCBMHU Pa3BeJI0YHBIM BHIPaOOTKaM.

Puc.2.28.IlocTpoeHne MHOTOYTOIbHHUKA
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Puc. 2.29. [Tnomanp, pa3dburas Ha MHOTOYTOJIbHUKH

B npeaciax MC)KKOHTypHOﬁ IMOJIOCHI TAKKE CTPOATCA MHOI'OYT'OJIbHUKU. Ecnu BHemAMM KOHTYpD
MpeaACTaBJICH HyﬂeBOﬁ J'II/IHI/IGf/i, TO MOCPCANHE MCKAY BHYTPCHHUM U BHCITHUM KOHTYPAaMHU IIPOBOIAT
JIMHUTIO TTPOMEIKYTOYHOI'O SKCTPAIIOJIUPOBAHHOTI'O KOHTYpA. OTuM HNCKYCCTBCHHO YMCHBIIAIOT IUIOIIAAb
O0Ka U KOMIICHCUPYIOT TAKUM o6pa30M YMCHBIICHUC MOIIHOCTH TCJia 110 HAIIPAaBJICHUIO K Hyj'IeBOI‘/JI JIn-
HHWHW BHCHIHCTO KOHTYpa. Ecnu storo He CACiaTh, TO paCIpoOCTpaHCHUC MOIIIHOCTH TEJId, onpeneneHHoﬁ B
KpaﬁHHX BBIpa6OTKaX, Ha BECb MHOT'OYT'OJIbHUK 3aBCAOMO IMPUBEACT K 3aBBIIIICHUIO 3aI1aCOB.

Pazpenenue macta Ha 4acTH, COXPAHSIOIIKE OHY U Ty K€ BEJIMYUHY yIJla DaJeHUs, YacTo 3aTpya-
HUTEJILHO, U B 3TOM CJIyYae IeIeco00pa3Hee MOCTPOUTh M30THIICH IUIACTA. M302uncel IPEICTABIISIIOT CO-
0ol IMHNUY PaBHBIX BBICOT IMMOBEPXHOCTH ILIACTA, T.€. CIEABI €r0 CEYCHHS TOPHU3OHTAIBHBIMHE ITIOCKOCTSI-
mu. OHH TIPOBOJIATCS HA TIJIAHE TEMH KE CIIOCO0aMH, YTO ¥ FOPU30HTAIH HA TOMOTpa(paecKoi moBepx-
HOCTH.

[Tyctb Ha puc. 2.30 maHa 4acTh MOBEPXHOCTH TIACTA ABMC, orpaHmdeHHast n3orumncamu AB u CO; ro-
PH3OHTATBHAS IPOEKIIHS 3TOM moBepxHocTH Oymet 5] O\C\.

0O003HaYNM: a\ — JUIMHA CPEAHEH JIMHUU MKy U30TUIICaMHU, a\ = JI/YVY; b\ — paccTosiHuE MEKITY
KpailHUMH H30THIICAMH B TUIaHE; T\ — CpeiHee PACCTOSHNUE MEKIY HU30THIICAMU HA MIOBEPXHOCTH ILIACTA,;
H\ — OTBECHO€ PAcCTOSIHUE MEKAY U30TrUIIcaMu AB u CO.

N3 npsiMoro TpeyroJjibHUKa EE\E HAXOINM:

1 :\/Eerf.

[Tnomane moBepXHOCTH TWIacTa ABGC BRIpA3uTCs (hopmyIioit:

S=an=ah +b |,

3HadyeHns BeHUMH a\ 1 b\, BXOASAIINX B ITOJCUET, OMPEACIIAIOTCS HEMOCPEACTBEHHBIM H3MEPEHHEM
Ha tuiaHe; M\ — W3BECTHO M3 TIOCTPOCHHUS KaK MPUHSATOE CEUCHUE MEKIY U30THIICAMHU.

Janiee yMHOKEHUEM BBIYMCICHHOM TUIOMIAAM HA MOIIIHOCTh U 00BEMHYIO MacCy HaXOJuM 00beM U
3amachl pyJbl 1 KaXA0ro yyactka. [loyyeHHble 3HaU€HUs] CYMMUPYEM U ONpeIeIIsieM 3arac BCer MoJI-

E
N
///lv \\ N

<R
\/ \\\ 2 \\ .
o= R > a, N =

CUHTHIBAEMOI YaCTH ILIACTA.

Puc. 2.30. Cxema k moJic4eTy 3a1acoB METOIOM H30THIIC
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I[J'I}I OMpEACICHUA TUIOMIAAXW TMOBCPXHOCTU IJIACTA, 3AKIIFOYCHHOTO MCKAY HU30TUIICAMU, A K. ba-
YMSAHOM HNPCJI0KCHA CIICAYIOIIad (bopMyna:

S=n/P" +T?,
riae K — OOKOBasi IOBEPXHOCTD IIUIHH/PA, PaBHAS POM3BEICHHUIO [UTMHBI CPETHEH JIMHUH, TPOXOISIICH
MEK/Ty U30THIICAMH, WIN JUTHHBI TIPOMEKYTOUHON M30THUIICHI (0, Ha puc. 2.30), Ha BEpTHKAIBLHOE PACcCTO-
SIHUE MKy HU30THIICAMH H\ ; T— IIIOIIAAb A\BP\C\, M3MEpEHHAas Ha MJIaHa MEX/TY ABYMS HU30TUIICAMHU.

W3 s1oii HhopMyITBl SCHO, YTO TOBEPXHOCTH IIIACTa MOXET OBbITh ompejaerncHa U rpadudecku. s
3TOTO CJEAYET MOCTPOUTH MPSIMOYTONBHBIA TPEYTOJBHHUK, KATEThl KOTOPOTO YHCICHHO PaBHBI (B Mac-
mrade) BeaTHYHHAM K u T. B TAKOM TPEYroJbHHUKE JJTMHA TUIIOTEHY3bl OYAET YHUCICHHO paBHA TLTOMIAIN
MMOBEPXHOCTH IIIacTa S.

ITnan MECTOPOXKICHUS B U30THUIICAX JAET HATJIIIHYIO KApPTHHY MPOCTPAHCTBEHHOTO PACIIONOKEHUS TTa-
CTa ¥, B Y4CTHOCTH, €T0 CMEIICHUI KaK B TOPU30HTAIBHOM, TaK M B BEPTUKAIBHOM MIOCKOCTSIX.

229



230

2.7. T'eosornueckasi JOKyMeHTAIHSA
Ha ornasienne

I'eonormyueckre MaTepuaibl, NCTIONB3YEMbIE MTPH MPOEKTUPOBAHUHN TOPHBIX paboT, JOJKHBEI OBITH B
HanOOJIBINIEH CTETICHH NOCTOBEPHBIMHU. HEeTOUHOCTh CBEEHNI BiIeUeT 3a COOOM OMMOOYHBIE MPOCKTHEIC
pelIeHns: IO MHOTHM 3JIEMEHTaM TEXHOJOTHYECKOH CXeMBl TOPHOTO MPEATIPUATHS, BEACT K OIHNOKaM B
OTIpeIeTICHIH BaKHBIX TEXHUKO-PKOHOMHYECKUX TIOKa3aTelNeil U, B KOHEYHOM CUeTe, K SKOHOMUYECKOMY
ymepOy.

OnBIT IPOEKTUPOBAHUS H MOCIIEAYIOIEeH paboThl TOPHBIX MPEANPUSTHI CBHAETEIHCTBYET, 4TO HanboIee
4acTO OMMOKH JOITyCKAIOTCS MPH OIleHKE Ka4eCTBa U 3aI1acoB MOJIE3HOT0 NCKOTaeMOTO.

B mporiecce pa3Benku NOCTOSHHO BEJETCS TIIATEIbHAS TOKYMEHTAIUs BCEX UCCIIeIOBaHU U paboT.
ITo xapakTepy JOKyMEHTAHs MOXET OBITb Hep8UtHOl, COCTABIAEMON HETIOCPECTBEHHO Ha MECTE BBI-
MOJTHEHMSI pa0bOT M MCCIEAOBAHUH, C800HO, COAEpKaIel pe3ybTaThl 00pabOoTKH MEPBUYHBIX MaTepHa-
JIOB, U UMO2060l OM4emHoll), B KOTOpoi 0000IIaI0TCsS Bce MaTeprallbl M pe3yIbTaThl KAKOro-aubo 3Ta-
na uiM Bcel pa3zseaku. OObeM reoJornyeckoil JOKyMEHTAlu| 3aBUCHT, TJIaBHBIM 00pa3oM, OT MacIlTa-
0O0B MECTOPOXICHHUS U CIIOKHOCTH €T0 Te€0JOTHIECKOTO CTPOSHUSI.

Lenu ceonozuuecxoti 0OKymeHmayuy- yCTAaHOBICHNE WCTHHHBIX TPAHUI] TEJ TOJIE3HBIX HMCKOIae-
MBIX, BBIABJICHHUEC UX BHYTPCHHETO CTPOCHUA U PASMCIICHUA TUIIOB M COPTOB JIA pallMOHAJIBHOIO ILIa-
HUPOBAHUS IMMOATOTOBUTENHHBIX, HAPE3HBIX W OYHCTHBIX PabOT, MPEAOTBPAIICHUS CBEPXHOPMATHBHBIX
moTeph U pa3zyOokuBaHus mpu 100brde. K OCHOBHBIM BHIaM T€0JIOTHYECKON TOKYMEHTAIIMH OTHOCSATCS:
WITIOCTPaTUBHO-TEKCTOBOI — 3apHCOBKH 3200€B U APYTHX 3JIEMEHTOB MOJ3EMHBIX TOPHBIX BBIPA0OTOK,
YCTYTOB, KapbepoB, UX OMHCAHNE; TAOMUIHBIA — JKypHaJibl OTIMCAHKS KEpHA U NIJIaMa CKBaKUH, OIPO-
0OBaHUs; KaMEHHBIN — 00pasIbl, KEPH U [IUIaM CKBAXWH, IUTU(BI U aHIUTH(EI; POTOTOKYMEHTAITHSL.

Obvexmamu 2eonozcudeckoli OOKymMenmayuu CIyXaT TEoJOropa3BellOYHbIe, MOJ3EMHBIE TOPHBIC
(ITpeku, KBepIiard, OpThl, PACCEUKH, BOCCTAIOIINE, YKIOHBI, T€3€HKH) U OTKPHITHIE TOPHBIC (YCTYIIBI
KaphepoB) BHIPAOOTKH, a TAKXKE Pa3BENOYHBIC W TEXHOJIOTUYECKHE CKBAXHMHBEI. BBIIENSIOT Cliemyromme
8UObL NEPBUUHOU 2€07102UYECKOU OOKYMEHMAYUU:

1) maccoBas - mokymeHnTaius (B macirade 1:500-1:200) Bcex CKBaKMH Pa3BEIKHM M 3KCIUTyaTalld-
OHHOH pa3BeIKH, BCEX JOCTYITHBIX /ISl HAOMIOAEHHS TOPHBIX BHIPAOOTOK (ITOA3EMHBIX U OTKPBITBHIX) U
OYHMCTHBIX 3a00€B, )KYpHAJBI OMPOOOBAHNS, THAPOTEOJOTHISCKUX W WHKEHEPHO-TEOJIOTHIECKUAX HCCIIe-
JIOBaHUI, KaTaJOrX 00pa3lioB FOPHBIX MOPOJI M MOJE3HBIX HCKOMACMBIX;

JeTajbHas- XapaKTepu3yeT HanOoJiee HHTEPECHBIC B T€OJIOTUIECKOM, OTHOIIEHUH 0OBEKTHI, TEKTO-
HUYECKHE HapYIIeHNs, KOHTAKThI, 30HbI BEIKIIMHUBAHUS U BHYTPEHHEE CTPOSHHUE TeJl MOJIE3HBIX NCKOTa-
C€MBIX; CIICHUAJIMU3NPOBAHHAA - IPEAHA3HAYUCHA JJIA 0T06pa)KeHI/IH PA3IMYHBIX MUHCPAJIBHBIX IMaparcHe-
3HCOB, CTPYKTYPHO-TEKCTYPHBIX 0COOCHHOCTEH, (hallaibHbIX IEPEX00B, TPEIIMHOBATOCTH H JP.

JoxymeHnTanusi 6ypoB3pHIBHBIX CKBRXHH OCHOBAaHA HA M3YYCHHH M ONPOOOBAHUY ILTaMa, KOTOPBIN
CHUCTEeMaTUYECKH OTOMPAETCS C OmNpe/elieHHBIM WHTEPBAJIOM B Iporiecce OypeHus. Pa3senounsle ckBa-
JKMHBI KOJIOHKOBOTO OYPEHHUs IOKYMEHTHPYIOTCSI TI0 KepHY, a PU HHU3KOM ero Bbixoje (Menee 50 %)
UCTIOJIb3YETCS IIITaM.

[Ipu oTKpEITON pa3paboTKe MECTOPOXKIEHUIN K MEPBUYHBIM T'€OJIOTHUYECKAM JIOKYMEHTaM OTHOCST-
cs:

JKYpHaJIBI MACCOBBIX 3apPHCOBOK U (oTorpaduii yCTymoB KapbepoB M 3a00€B OUYUCTHBIX 3aX0/I0K Ha
yCTynax, a TakKe )KypHabl IeTATbHBIX U TEMaTHYECKUX 3aPUCOBOK;

JKypHAJIbI TOKYMEHTAIIMH W OMPOOOBaHUs CKBXHH (OypOB3PBIBHBIX M 3KCILTYyaTAI[MOHHOW pa3Be-
K1), 3200€B 1 yCTYIIOB Kapbepa,

pabourie pparMeHTHI TeOJOTHUECKUX TUIAHOB YCTYIOB KapbepoB IS OTAEIHHBIX YYaCTKOB U OII0-
KOB;

KYpHAJIBI 3aMEPOB BOJIOTIPUTOKOB, OTIPEENIEHUS] 0O0BEMHON MacChl U APYTUX (PU3NIECKUX CBONCTB
TOPHBIX IMOPOA U IMOJIE3HBIX MCKOIIA€MBIX, O6y0HOBHHBaIOIIII/IX Hux pa3pa6aTBIBaeMOCTB u YCTOIZHHBOCTB
OTKOCOB.

IIpn moazemHO# pa3paboTKe pyIHBIX MECTOPOXKICHHUH MTEpBUYHAS JOKYMEHTAIMS BKIIOYAET B ceOs:

MAacCCOBBIC 3aPpUCOBKH U q)OTOFpa(i)I/H/I Pa3B€I0YHLIX, KalTUTAJIbHBIX, ITOATOTOBUTCIIbHBIX, HAPE3HBIX U
OYHMCTHBIX TOPHBIX BBIPAOOTOK;

JKypHAITBI IOKyMEHTAIIUH U T€OJOTHYECKUE KOJIOHKH CKBa)XKMH (OYPOB3PBIBHBIX M 3KCILTyaTaIlMOH-
HOW pa3BeKn);
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JKypHaJIBl ONPOOOBaHMS CKBaKMH M TOPHBIX BHIPAOOTOK, ONpeAeneHus (PU3MUECKUX CBOWCTB rop-
HBIX MTOPOJ M TOJIE3HOTO HMCKOMAEMOTo; JKypHAJbl THAPOTEOTOTHUECKUX HAOIIONCHUN U OIpeIeICHHs
BOJIOTIPUTOKOB; )KYPHAJIbI JOKYMEHTALIUHU MIPU3HAKOB MPOSBJICHUS TOPHOTO TABICHHSL.

[Ipu nmonzeMHOM pa3paboTKe YrodbHBIX MECTOPOXKICHUH JOKYMEHTHPYIOTCSI CKBRKUHBI SKCILTyaTa-
IIMOHHOW Da3BEe/IKM, BEPTUKAIbHBIC, TOPU3OHTAIBHBIC W HAKJIOHHBIC IOATOTOBHTEIBHBIC W Hape3HbIC
BBIpa0oTKH. PopMa MOKyMEHTAIlMM OYMCTHBIX BBHIPAOOTOK 3aBHCUT OT NPHHATOW HA IAXTE€ CHCTEMBI
paspabotku. Ceppe3HOe BHUMAaHHUE YAEISIETCS TOKYMEHTAI[MH THIPOTEOJOTHUECKHX, Ta30METPUIECKUX
Y HH)KCHEPHO-TEOJIOTUUECKHUX UCCIIEOBaHUH.

K CBOAHBIM Te0IOrHUecKUM MaTepHaIaM OTHOCATCS I€0JIOTHYEeCKUe KapThl palioHa U MECTOPOXKIe-
HUSI C TIONEPEYHBIMHU U TMPOAOIBHBIMU TEOJIOTHYECKUMH pa3pe3aMy, KOTOPbIE COCTABISIIOTCSA Ha OCHOBE
JAHHBIX J0 MPOCKTHBIX CTaIHH re0JI0ropa3BeAOUYHBIX PadOT U AAIOT BO3MOKHOCTh OLICHUTH MEPCIIEKTH-
BBI PaCIIMPEHUSI CHIPEEBOM 0a3bl MPEATIPUATHS.

['eonornueckue paspessl W IJIAHBI TPEACTABIAIOT cO00M COOTBETCTBEHHO BEPTHKAJIbHBIE M TOPU-
30HTaJIbHBIC CEYCHHUSI MECTOPOKACHUS. Pa3pessl 1 MIaHbl COCTABISIOTCA Ha MAaPKIICHIEPCKOM OCHOBE B
macmTabe 1:200 — 1:2000 B 3aBUCHMOCTH OT Pa3MEPOB U CIOXHOCTH CTPOCHUSI MECTOpOXKAeHH. bosee
MEJIKHE MaclITa0bl IPUMEHSIOTCS peaKo. Pa3Benka OONbLIIMHCTBA MECTOPOXKACHHUI OCYILIECTBIISIETCS CH-
CTEMOH BEPTHKAJIbHBIX CEUCHUH, OPHEHTHPOBAHHBIX BKPECT MPOCTHPAHUS Tell MOJIE3HOTO UCKOIaeMoro.
B sTOM ciydae 6a30BBIMH CBOAHBIMU JTOKYMEHTAaMH SIBJISIFOTCS IOIEPEUHBIE T'€OJOTMYECKHE Pa3pesbl
(puc.2.31). Ha pa3pe3bl HaHOCAT MPOQUIb 36MHOU MOBEPXHOCTH, JTUHUU TOPH3OHTOB uepe3 50-100 M ¢
yKa3aHHeM aOCOIIOTHBIX OTMETOK, Pa3BEJOYHbIC CKBRKUHBI M TOPHBIE BBIPAOOTKH. Y YCThsI CKBRKHUHBI
IPOCTABISIIOT €€ HOMep, HHOTAa ITyOuHy. Pa3sBeqouHble BBIPAaOOTKM HAHOCST Ha pas3pes MpU YCIOBUH,
€CJIM OHM OTCTOSIT OT HETO Ha PAacCTOSHHUHU, HE MPEBIIAOMIEM 1/4 pacCTOSHUS MEXAY CMEKHBIMH Pa3-
BeZ0UHBIMU TipodmiisiMu. [Ipu 5ToM BEIpabOTKH, OTCTOAIINE OT pa3pe3a Ha PacCTOSHHUE 10 5 M, PUCYIOT
CIUIOIIHOM JIMHUEH, a pacloI0)KeHHbIE Ha OOJIbIIEM YAAIeHUU OT HETO - ITyHKTUPHOM.

Xvi ;(x"

Puc.2.31.IlpononbHas BepTHKalbHas MPOEKIMS PYAHON 3anexu bemopenkoro MecTOpoXxAeHUs
(cpaBa moka3aH MorepevHbIi reojoruueckuii paspes). [lo A. B. 316xu ny u T. C. Kanyrunoii:

1, 2 - neBoHCKHE MOPOABL: | — MecyaHuku U Ty(HONeCUaHUKH, 2— MPaMOPHU30BaHHBIC N3BECTHAKU
1 KapOOHATHO-CHUJIMKATHBIE CIAHIBI; 3 - CKApHBI; 4 - )KeJle3HbIe PyAbl; 5-7 — 3amackl: 5 - kateropuu B +
C, 6 — xareropuu C2, 7 - IporHO3HBIC; § - TOYKH BRIXOAAa CKBAKXWHBI U3 PYAHOU 3aJIeXku; 9 - 6e3pyaHbIe
CKBaXHUHBI; 10 - M30JIMHUA MOIITHOCTH PYIHOM 3aiiexku, M; 11-14 — nrama3zoHpl H3MEHEHUS

ITo Tpacce pa3BeOYHBIX BBHIPAOOTOK MOKA3BIBAIOT BCKPHITHIC UMU PA3HOBUIHOCTH TOPOJ, THITBI U
COpTa IMOJIE3HOTO UCKOMIAeMOTr0, MHTEPBAJIBI ONPOOOBaHHs, HOMepa npo0. JlaHHbIe 0npoOOBaHUs TIPUBO-
JISITCS OOBIYHO 10 YKPYITHEHHBIM MHTEpBaNaM (CpejiHee 0 TUITY MOJE3HOro uckomaemoro). Muorma pe-
3yJIBTAThl aHANIKU3a MPOO JAIOT PSJOM C pa3pe3oM B BUAC TAOMHIIBI. YBSI3Ka JaHHBIX MEXIY pa3Beq0Y-
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HBIMHU BBIPaOOTKaMH OCYIIECTBIIAETCS IyTEM COEAMHEHUs C yU4EeTOM OCOOCHHOCTEH CTPYKTYphI MECTO-
POXIEHHS OJHOTHUIIHBIX I€0JOIMYECKUX I'PaHMILI, B pe3yjIbTaTe Yero Ha pa3pe3e OKOHTYPHUBAIOTCS Tena
Pa3IMYHBIX TOPOA U TOJE3HOTO HMCKOIIaeMOro, €ro THIMbI M copTa. Ha pa3spe3ax Takke MOKa3bIBAIOT
yrBepkacHHbIe [ K3 KOHTYpBI B OIIOKMPOBKY TEJN MOJIE3HOTO UCKOTIAEMOT0 MO KaTeropusM pa3BeJaHHO-
CTH 3aI1acoB, IT'PaHUIBI 1 HOMEpa MOJCUYETHBIX OJ0KOB. I'eosornyeckue pa3pesbl 0 pa3BeAOUYHBIM IIPO-
¢bmisaM cayKaT OCHOBOW AJIS MOJICUETA 3alacoB II0JIE3HOI'0 MCKOIAEMOro CIIOCOOOM BEPTHKAIBHBIX Ce-
YeHuil, HanboJee YacTo MPUMEHSIEMBIM B IPAKTUKE Pa3BEIKH MECTOPOKACHHH.

B cnydae cino)xHOTO CTpOEHUS TeJ MOJIE3HOT0 UCKOIIAeMOr0, I'yCTON CETH Pa3BelOYHBIX BHIPAOOTOK
1 0OJIBIIOro 4yucia Mpod, HAapsly ¢ OMMCAHHBIMH MTOJICYETHBIMH I'€OJIOTHUYECKUMH Pa3pe3aMH, 0 Kax-
JOMY MPOMUITI0 COCTaBIAIOT (0OBIYHO B OoJiee MeTKOM MaciuTabe) cOOCTBEHHBIE Te0IOTHIECKUe paspe-
3bl, HA KOTOPbIE HE BBIHOCAT AaHHBIE T€OJIOTUUECKON JOKYMEHTAIUU U OMPOOOBaHMs BEIPAOOTOK, a TaK-
K€ I'paHMLBl OJIOKOB IOJIE3HOTO MCKomaeMoro, yreepskaeHHsle ['K3. Takue paspessl ciiy>xkaT HCKIIOUH-
TEJBHO 7Sl OTOOPaKEHUSI TEOJIOTMIECKOTO CTPOSHUSI MECTOPOXKACHUH, aHaIN3a 3aKOHOMEPHOCTEH pas-
MEILEHHS TIOJIE3HOT0 UCKOMAeMOro M OLIEHKHM MEPCIEKTHB €Tro pa3BUTHs Ha (uiaHTax U riIyOOKHX TOpH-
30HTaX.

Kpome momepedHsIx pa3pe3oB, Kak MPaBUJIO, COCTABISIOT IPOJOJIbHBIE I€OJIOTMYECKHUE Pa3pe3bl
(oouH - Tpu paspe3a Ha MecTopoxkaeHue). OHH CITyKaT Ul XapaKTePUCTUKH M3MEHUYMBOCTH CTPOCHHUS
M0 MPOCTHUPAHUIO (BBITSHYTOCTH) MPOAYKTUBHBIX 30H, OTAEIBHBIX Tell (3ae)el) IMOIe3HOT0 MCKOomae-
MOTO U B LIEJIOM CTPYKTYpPhl MECTOPOXICHHA (IOTPYKEHHUS WM BO3AbIMAHMS LIAPHUPOB CKIANOK, MX
VHIYJISIINHA, JTATONOTO-(alliaIbHbIX EpEX0/I0B, BEPTUKAIBHBIX CMEMIEHUH TEKTOHUYECKUX OJIOKOB MO
MIONIEPEYHBIM pa3pbIBHBIM HapylieHusM).[lpomonbHbIe pa3pes3bl CTPOSIT Ha OCHOBE TOMNEPEYHBIX, CTpe-
MSICh IIPU TOM, YTOOBI C Ka)KJOr'0 M3 HUX B IUIOCKOCTh IPOJOIBHOTO pa3pesa Homajia Wik MpoXoIuia
BOJIM3M Hee pa3BelovyHas CKBaKHMHA. Ha MpogolibHOM pa3pese IMOKa3bIBalOT BEPTHKAILHBIMU JTHUHUSIMHU
MOJIOKECHUE TIONIEPEUHBIX Pa3pe30B ¢ yKa3aHHEM UX HOMEpa, a Ha TU JIMHUHU BBIHOCAT CJIEABI Tiepecede-
HUS T€OJIOTMYECKUX TPAaHUL, YCTAaHOBJICHHBIX HA IONEPEYHBIX Pa3pes3ax, ¢ IUIOCKOCTHIO MPOAOJIEHOIO
paspesa. IlociegoBaTenbHBIM COEIUHEHUEM CJIEOB OAHOTUIHBIX I'PAHULl MEXKAY JIMHUSAMHU MOMIEPEUHBIX
pa3pe3oB OTCTPAUBAIOT FEOJIOTHUECKYIO CUTYAIIHIO B TNIOCKOCTH MPOJOIBHOTO pa3pesa.

[Toropu30HTHBIE T€OJIOTHUECKUE IJIaHBI COCTABIISIIOTCS B CiIydae, KOTr/ia Tejla MOJIE3HOr0 MCKOoIae-
MOTO MMEIOT 3HAUYUTEIbHYIO IPOTSHKEHHOCTh Ha IITyOUHY U OyIyT OTpadaThIBaThCsl HECKOIBKUMU YCTY-
nam# (IIpH OTKPBITOM CIIOCO0€) WK dTakaMu (Mpu-Hoa3eMHoM criocobe). Kak mpaBuio, 3To  KpyTomna-
JIAIOIIKME TeIa caMOoM pa3iuuHOoi (GOopMBI (IIACTHI, JKMJIBI, IITOKH, CTOJIOBI U T.I1.) MaciTal IiaHoB ¥ UX
COJEepKaHUE COOTBETCTBYIOT TAKOBBIM I'€0JIOIMYECKUX PA3PE30B MECTOPOXKIACHUS.

Ha craguu pa3BenouHsix pab0T 0OBIYHO COCTABISAIOT OAMH-TPH, PEIKO O0Jiee Ie0I0rHIECKUX I10r0-
PHU3OHTHBIX M1aHOB Yepe3 50-200 M 1Mo BepTHUKAIM B 3aBUCUMOCTH OT ITyOUHBI pa3Beku. CpaBHUTEb-
HBIH aHaJIM3 TAaKUX [UIAaHOB MO3BOJISIET OLCHUTh U3MEHEHHE C TIyOHHON (OpPMBI, pa3MepOB U BHYTPEHHE-
r'O CTPOEHHSI TeJl TIOJIE3HOTO MCKOIIaeMOT0.

[Tpy NpoeKTHPOBaHUM TOPHOJOOBIBAIOIIETO MPENNPUITHS OTCTPAUBAIOT I'€OJOTHYECKUE TIIaHbI TOPH-
30HTOB OTPaOOTKU. DTH TIAHBI CITY’)KaT OCHOBOHM NPU MPOEKTHPOBAHUH TOPHBIX paboT Ha SKCILTyaTalu-
OHHBIX TOPU30HTAX U T'€0JIOTMYECKOM 00eCeYeHNH X MPOBEACHUS

KOI‘ZIa pasBeiKa MECTOPOKACHHNSA BBINIOJIHACTCA CUCTEMON TOPU30OHTAJIBHBIX Ce‘IeHHfI, I'eoJIorn4c-
CKHEC MOTOPHU30HTHLIC TUIAHBI ABJIAIOTCA IMEPBUYHBIMUA 110 OTHOIICHHIO K pa3pe3aM. B 9THX, AOCTATOYHO
PEeNKUX CilydasxX IUIaHbl COCTABIISIOTCS IO JAaHHBIM HEPBHYHON I'€0JIOTMYECKON NOKYMEHTAlMHd U pe-
3yJbTaTaM onpoOOBaHUs pa3BelOYHBIX BhIpaOOTOK. CoCTaBlE€HHbIE TAKMM O00pa30M IeoJIOrHYecKHe Io-
TOPU3OHTHBIC TUIAHBI CITY)KaT OCHOBOW JJISI ITOJICUETAa 3a1acoB CIIOCOOOM TOPH30HTAIIBHBIX CCUCHHH.

Eciin MecropoxeHne pa3BebIBacTCs CUCTEMON BEPTHKAJIBHBIX CEUCHHH (KaKk OTMEYalloch paHee,
TakKasi CUcTeMa pa3BeAKH caMasl PaclHpOCTPaHEHHas), TO T'€0JIOTHYECKHE TOTOPU30OHTHBIE IUIaHbl U3HA-
YaJIbHO ABJIAIOTCA MPOU3BOJHBIMU OT I'€OJIOTHYCCKHUX pa3pe30B, 4 B ILaJ'IbHefIIHeM, IIpu yCJIOBHUU BOBJIC-
YCHHUA MECTOPOXKIACHUA B OKCINTyaTallulO, YTOUHAKOTCA U IOIIOJIHAIOTCA 110 MEPE pa3sBUTHA I'OPHBIX pa60T
Ha ropu3oHTe. Ha MapkueiepcKyto OCHOBY IUIaHa HAHOCST JIMHUM pa3BelOvHBIX mpoduiei (mepece-
YCHHUEC MOMNEPEUYHBIX I'€OJIOTMYCCKUX pa3pe30B C HHaHOM), CKBaXHNHbI (TO‘IKI/I TNEPECCUYCHUA UX CTBOJIOB C
MJIAHOM), TIOATIMCHIBAIOT HOMEPA pa3pe30B U CKBAXWH. Ha KaXk10#l THMHUY TTOKA3bIBAIOT CJICBI T€0JI0TH-
YECKHX T'PaHML, B3ATBHIX C MOMEPEYHBIX Pa3pe30B. YBS3Ka IeOJOrMYECKON CUTyallud MEXAY JUHUSIMU
npoduiiei U MocTpoeHrne MOrOPU30HTHOTO FE0JIOTMYECKOTO MIaHa OCYIIECTBISIFOTCS C YIETOM CTPYKTY-
PBI MECTOPOXKIEHHS.

21_]'[5[ MeCTOpO)KZ[eHI/Iﬁ CO CJIOKHBIM BE€IIECTBEHHBIM COCTaBOM MUHEPAIBHOI'O CBIPbs, KPOME I'€0JI0-
THUYECKUX MOTOPU30HTHBIX TJIAHOB, COCTABIISIIOT KaueCTBEHHBIE M COPTOBBIE IMOTOPH30HTHBIC IJIAHBL, a
TAKXKC IUIaHBI B U30JIMHUAX COACPIKAHUA IOJIEC3HBIX U BPEAHBIX KOMIIOHCHTOB. Ecan none3noe nckomnae-
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Moe TpeOyeT 00oraIieHus], TO B POIECCe Pa3BEAKH MECTOPOXK/ICHHS MOXKET OBbITh BHIITOIHEHO T'€0JIOTO-
TEXHOJIOTHYECKOE KapTHPOBAHUE ¢ OTOOPOM U MCTIHITAHUSIMH MaJOOOBEMHBEIX TIP0O0, pa3paboTKO# Kitac-
CHU(UKALNU TEXHOJIOTUYECKUX THIIOB CHIphs. Pe3yiapTaThl TAKOro KapTHPOBAaHUS OTPaXaroTCs HA T'e0JI0-
rO-TEXHOJIOTUYECKUX Pa3pe3ax U MOTOPU30HTHBIX IJIaHaX.

[Ipoeknuu UrparoT poiib OCHOBHBIX CBOJHBIX I'€OJIOTHUECKUX JOKYMEHTOB (Hapsay C pa3pe3amu u
TUTAHAMH) TIPU Pa3BelIKe YIUIOMEHHBIX JTHH3000pa3HbIX, MIaCTOOOPA3HbIX, MITOKOBUIHBIX U KHIBHBIX
TeJ MOoJIe3HOTo McKonaeMoro. OHM HArMIATHO OTPaXatoT KOHPUTYpaLuio Teja, CTeleHb ero Pa3BeJaHHo-
CTH, U3MEHYUBOCTH TI0 MPOCTUPAHUIO U MAJICHUIO MOIIHOCTH M KAa4eCTBAa MOJIE3HOTO NCKOMAEMOT0, CITy-
JKAT OCHOBOM JUTS MOJICUETA 3a11aCOB METOJIOM T€OJIOTMYECKHX (IKCIUTyaTallHOHHBIX ) 0JI0KOB. [10CcKOCTh
MPOEKIMHU AOJDKHA OBITh MapajlIebHON TeHEpaTbHOMY MPOCTHUPAHMIO Tesla MOJIE3HOTO HCKOIIaeMOoro U B
3aBUCHMOCTH OT yIJja €ro MajeHus 5 ropu3oHTaibHOU (8 = 0+45°), BepTukansHoi (8 = 60+90°) nnn
HAKJIOHHOW 1 TapajuienbHou ey (8 = 45+60°).

Ha mpoeknusix mokasbIBatOT JIMHUM T€O0JOTHYECKUX Pa3pe30B M MOTOPH30HTHBIX IIAHOB, KOHTYPHI
TeJa MOJIE3HOTO MCKOMAeMOT0, MEPECEUCHHs] €r0 Pa3BeOYHBIMU BBIPAOOTKaMU, CpeaHee MO KaKIOMY
MIEPECCUCHHIO COJICPIKAaHHE KOMIIOHEHTOB, PETrJaMEHTHPYIONIMX KadeCTBO IOJIE3HOTO HCKOMAeMOro,
yrBepxkacHHbIe ['K3 rpaHuIlbl OIOKOB 1O KaTEropusM pa3BelaHHBIX 3aIacoB, TPAHMIBI 1 HOMEpa MO/I-
cdeTHBIX 0J10K0B. [Ipy mpoenupoBaHry Tena Ha TOPU3OHTANBHYIO TUIOCKOCTh BCE 3HAYCHHS MOIIHOCTH
MEPECUUTHIBAIOTCS B BEPTUKAIBHBIC, HA BEPTUKAIBHYIO TUIOCKOCTh - B TOPU30HTAIBHBIC, 2 HA HAKJIOH-
HYIO - B UCTUHHBIC MOIITHOCTH.

JJisl XapaKTepUCTHKH W3MEHUYMBOCTH KayecTBA MHHEPATBHOTO CBHIPhS, MOUIHOCTH M MPOJYKTHBHO-
CTH TeJa TMOJE3HOTO MCKOMAaeMOTO CTPOSIT MPOCKIMY B U3OJUHUSAX COACPIKAHMS MOJIE3HBIX U BPEIHBIX
KOMIIOHEHTOB. Mopomornieckrie 0COOEHHOCTH Tejla IMOJIE3HOTO NCKOTIAeMOTO0, B TOM YHCJIe CBSI3aHHBIE
C MJIMKATUBHBIMHU OCIIOKHEHUSIMH M CMEILCHHSMH 10 Pa3phIBHBIM HAPYIICHUSM, OTPaXaroTCsl Ha TOPU-
30HTAJIBHBIX MPOCKIUAX B U30JIMHHUSIX a0COMOTHBIX OTMETOK BUCSUETO MM JIexkauero 0oka (KpoBJIU U
TTOYBHI) TEJA.

brok-nmuarpamMmma mpeacTaBisieT co0O aKCOHOMETPHUYECKOE, PeKe MEePCHEeKTHBHOE M300pakeHne
MECTOPOXKICHHSI, Tella MOJIC3HOTO MCKOIMAEMOI'0 WM WX OTIEIbHBIX yacTeil. Biok-muarpamMmsl naioT
00BEMHOE OTOOpPaKCHHE TI'EOJOTHYECKOr0 CTPOCHHS MECTOPOXKICHMSI M CHOCOOCTBYIOT MPaBUIIBHOMN
YBSI3KE IJIAHOB U pa3pe3oB. B 3aBHCHMOCTH OT TEOMETPUIECKOTO KapKaca ONOK-AHarpaMMbl MOTYT CO-
CTOSTh TOJILKO M3 IUIAHOB, TOJIBKO U3 Pa3pe30B UIIM COBOKYITHOCTH TeX M Apyrux. /i 0ojee HarsqHOro
MU300paKCHUST OTACIbHBIC YacTH OJIOK-AMAarpaMMbl pa3lBUTAOT, CMEUIAIOT HWJIM BBIPE3arOT. bBIiiok-
JrarpaMma MECTOPOXKIICHUS, BBIMOJIHEHHAs B MaTepHalle, MPEJCTABIAET €T0 00beMHO-MAKEMHYIO MO-
Oenb (cM. puc. 2.32). HanboJiee MoTHOM W HATIISAAHON SABIAETCS 00bEMHO-MAaKeTHAsh MOJICIb, CleTaHHast
U3 Mpo3pauHbIX MarepuanoB. OHa TpecTaBIsIeT COOOH TPEXMEPHYIO MOJENb MECTOpOXaeHHs. M3-3a
OOJBIION TPYTOEMKOCTH TIOCTPOSHHUSI, KOPPEKTHPOBKH M TIOMOJIHEHHS C YY€TOM HOBBIX JaHHBIX OJIOK-
JuarpamMmbl 1 00b€MHO-MaKETHBIC MOJIEIIA UCTIOIB3YIOTCS PENKO.

Puc.2.32. O0bemMHast MO/I€Ib MECTOPOXKICHHMS
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B pesynbrate aHanm3a u 0000IIEeHNS MaTEepHAIOB IIEPBUYHON JTOKYMEHTALNH Ha MPEATPUATHAX CO-
CTaBJISIOTCS CBOJIHBIE T€0JIOTMUECKUE TOKYMEHTBI:

MOTOPU30HTHBIE T'EOJIOTHYECKUE TUIAaHBI (Ha MapKIIeHJepCKOH OCHOBE), COOTBETCTBYIOIIME MO a0-
COJIFOTHBIM OTMETKAaM IOYBE 3KCIUTyaTallMOHHBIX YCTYIIOB MIIM AKCIUTyaTallHOHHBIM TOPH30HTaM PyIHH-
Ka (IaxThl); HA HUX HAHOCSTCA CTPYKTYPHBIC JIEMEHTHI, CTpAaTUrpaduuecKue rpaHULbl, TEXHOIOTHYE-
CKHE THUIIBI ¥ COpPTa MOJIE3HOT'0 UCKOTIaeMOro;

HOIIEPEYHbIC U MPOJOIbHBIE T€0JOIMUECKHE Pa3pes3sl M0 NPo(UiIsiM AETAIBHONW M 9KCIUTyaTallMOH-
HOU pa3BeIKH, XapakTepusylomue MOpPQOJIOTHI0 M YCIOBHS 3ajeTaHUs Tel MOJIE3HbIX HCKOMAEMBIX,
pa3MelieHne UX TEXHOJIOTWYECKUX THUIIOB, IOJIO)KEHHE BOJOHOCHBIX TOPU30HTOB U HH)KEHEPHO-
TEOJIOTHYECKUX SPYCOB;

MOTOPU30HTHBIE KAYECTBEHHBIE, COPTOBBIE HIIN T'€0JIOTO-TEXHOJIOTHYECKHUE TIIIaHBbI;

CBOJIHbIE T€0JIOTHYECKHE IJIaHbl Kapbepa, CBOJAHBIE IUIaHbl 3KCIUTyaTallMOHHBIX MOJ3EMHBIX TOpH-
30HTOB PYAHHKA (ILIAXTHI);

IUTaHBl U Pa3pes3bl C U3OJIMHUAMH CTPYKTYPHO-MOP(OJIOIMYECKHX M KaueCTBEHHBIX IOKa3aTesen
MECTOPOXACHHUS U OTAEIBHBIX TEJ MOJIE3HOTO UCKOMIAEMOTO;

OJIOK-MarpaMMBl  MECTOPOXICHUsSI, THIPOTEOJOTHYECKHEe W WH)KEHEPHO-TEOJOrMYeCKHe IUIaHbl
(xapThl) U1 MECTOPOXKIECHHUN CO CIIOKHBIMH yCIOBUSIMH.

Ha yronpHBIX MECTOPOKIECHHAX, KPOME MEPEUNCIICHHBIX, HCIOJIB3YIOTCS TaKKE CIECAYIOIUE CBO-
HBIE T'€0JIOTMUECKUE TOKYMEHTBI:

TuTaH (KapTa) BBIXOJIa YTOJIBHBIX TUIACTOB MO/ TOKPOBHBIE OTJIOKEHHUS;

TUIICOMETPUYECKHE IIIaHbI UM BEPTUKAIBHBIE POSKIIAN YIOJIbHBIX IJIACTOB;

re0JIOTHUECKUE padoyre IUIaHbI 110 YTOJILHBIM IIacTaM (Ha MapKIIeHJepCKoi OCHOBE);

TUTaHbI U30JIMHUIA MOIITHOCTH (7SI HEBBIIEP)KaHHBIX YTONbHBIX IIACTOB);

IUTaHB! (MM BEPTHUKAJIbHBIE MPOEKIINN) U3MEHEHMS KaueCTBa YIjied B M30JUHUAX COIEPKAHUS 30-
JIBI, BJIATH, BBIXOJA JETY4YHX KOMIIOHEHTOB, CEPHI M APYTUX KaYECTBEHHBIX MOKA3aTeNei, BIUAIOMUX Ha
TEXHOJIOTMYECKHE CBONCTBA YIJIs;

JIUTOJIOTO-TIPOYHOCTHBIE TUIAHBI MOPOJ KPOBIHU (Ha MIAXTaX) M MOPOJ MOYBHI (Ha Kapbepax) yroib-
HOTO IJIacTa;

aMbOOMBI CTPYKTYPHBIX KOJIOHOK YTOJNIBHBIX TIJIACTOB.

K cBoanoit reonornueckoil HHGOPMALIMU OTHOCATCS TaK)KE MaTepUallbl MaTEMaTH4ecKoi 00padboT-
KM, JaHHBIX ONPOOOBaHMS, TEXHOJIOTUUECKUX HCIBITAHUH, THAPOTEONIOTHYECKUX U HHKECHEPHO- I'€0JI0-
TUYECKHX HCCIIETOBaHUM.

Llens CBOJTHOM T€OJIOTHYECKOW JOKYMEHTAIUU - 0000IEHHE U yBSI3Ka MEXIYy COOOH MaTephajioB
NEPBUYHON I'€0JIOTHUECKON TOKYMEHTALUH AMCKPETHBIX JMHEHHBIX PAa3BEAOYHBIX IMOJCCUYEHHH (CKBa-
JKUH U TOPHBIX BBIPAOOTOK) C IMOJIyYCHHEM B Pe3ysbTaTe 3TOW MPOLEIypbl CBOJHBIX T€OJIOTHYECKUX J10-
KyMEHTOB (KapT, TUIaHOB, Pa3pe3oB U T.II.), OTPAKAIOIMINUX CTPOCHHUE MECTOPOXKICHHS, KaueCTBO MOJIe3-
HOT'O HCKOMaeMOro, TUAPOTEOIOTHIECKHE U MHKEHEPHO- T€0JIOTMYECKUE YCIOBUS €ro OTPaOOTKH.

T'eonozuueckue kapmul OTPaKAIOT IEOJOTUIECKOE CTPOCHHE OINPENIEIIEHHON TEPPUTOPUH HA YPOBHE
3eMHOM MmoBepxHOCTU. OHU CTPOATCS Ha TOMOT€0Ae3MYECKON OCHOBE (TOPU30HTAIHHON MPOEKINH 3eM-
HOU TIOBEPXHOCTH) IYTEM YBS3KH MEXIy cOOOH NaHHBIX MEPBHUYHON JOKYMEHTAIUH OOHAXKEHHI, TOp-
HBIX BBIPAOOTOK (KaHaB, IIyp(OB) U CKBaKUH.

B oTnenbHBIX ciaydasx, CBA3aHHBIX C OCOOCHHOCTSMH pa3MeIeHHs M0JIe3HOI0 HCKOIIaeMOro, KapThl
CTPOSTCS TAKKE 110 MOBEPXHOCTH, SIBJSIFOLICHCS TPAHUIICH MEXIY CTPYKTYPHBIMHU spycaMu (3Ta)KaMu).
Hanpumep, MectopoxieHus sxene3Hsix pya B 6acceiine KMA 3aieraior B 10KeMOpUIICKOM KpHCTaJLIH-
YyeckoM (yHIAaMeHTe MIaT(opMbl, IEPEKPHITOM YEXJIOM MOJIOABIX ((paHEepO30MCKUX) 0CaJOYHBIX ITOPO/,
BCJIEJICTBHE YETO B COCTAB CBOJIHBIX JOKYMEHTOB TI0 3TUM MECTOPOXKACHHUSM 0053aTEIFHO BXOJUT T'€0-
JorryecKas KapTa IoBEpXHOCTH PyHIaMeHTa 1miaT(opMBbl.

OOBIYHO K OTYETy MO pa3BellKe MECTOPOXKICHHUS MPUIIAraroTCs TeoJornveckas KapTra paiioHa me-
CTOPOKACHUSA U T€OJIOTUIECKast KapTa MECTOPOKICHHUS.

LTeonocuueckas xapma paiiona mecmopodcoeHusi coctapisiercs B macmrabde 1:50 OO0 — 1:25
00O, uHoraa KpymnHee, 1o pe3yabTaTaM MOHMCKOBO-ChEMOUYHBIX padoT, MPEeAIECTBYIONINX Pa3BeaAKe Me-
cTropoxxkaeHus. OHa MMeeT 0030pHBIN XapakTep M OTpa)kaeT I'e0JIOTHYECKOE CTPOSHHE, MUHEPAareHHIO,
MUHEPaAILHO-CHIPhEBYI0 0a3y palioHa, a TakkKe TeoJIOro-CTPYKTYPHYIO MO3WIMI0 B HEM Pa3BeyeMOro
MECTOPOXACHHUS.

Teonoeuueckan xkapma mecmopodxcoenus COCTAaBIETCA MO Pe3yslbTaTaM MOMCKOBO-OLIEHOYHBIX U
reoJIoropa3BeIouHbIx padoT. MacmTab KapThl 3aBUCHT OT pa3MepOB MECTOPOXKICHUS U MEHSETCS OT
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1:1000 go 1:10 OOO; naubonee pacnpocrpanen Maciirad 1:2000 - 1:5000. Kapra conpoBokaaeTcs oi-
HUM - TPeMs XapaKTEepPHBIMH pa3pe3aMH pa3INYHBIX y4acTKOB MeCTOpoxaeHus. Ha Hell, kpome reoso-
TUYECKON HArpy3KH, HAHOCST Pa3BeOYHBIC IUHUH, CKBOXKUHBI, TOPHBIC BRIPA0OTKH 1 X HoMepa. CTBo-
7b1 TIYO0KUX (00b14HO 6osiee 500 M) CKBaXKHH, MTOIBEPTaIOIIUeCs CYyLIECTBEHHOMY HCKPUBIICHHIO, TOKa-
3BIBAIOT B BUJI€ TOPU3OHTAIBHON MPOEKIINH, KOTOpasi OTCTPAUBAETCS MO JAaHHBIM WHKIMHOMETPHH. DTa
KapTa OTPaXaeT Te0J0ro- CTPYKTYPHBIE OCOOEHHOCTH MECTOpPOXIeHHS, (opMy, pa3Mepbl H IpO-
CTPAaHCTBEHHOE TIOJIOKEHHE TeJN IMOJIC3HOr0 MCKOMAeMOT0, CUCTEMY MX Pa3BEAKH M CTETCHb pa3BeldaH-
HOCTH, COCTOSIHME M3YYEHHOCTH (PIIAHTOB MECTOPOXACHUs. | eosorndyeckast Kapra MECTOPOXKICHUS SIB-
JISIETCSI OCHOBOM IS TPOEKTHUPOBAHMS BCEH HAa3eMHOM MPOM3BOACTBEHHON WH(GPACTPYKTYpHI TOPHOTO
MPEIPUATHS U IS OIICHKH MEePCIICKTUB PaCIIMPEHUS €TI0 CHIPheBOM 0a3bl.

COBOKYMHOCTH CBOJIHBIX T'€OJIOTMYECKHUX JOKYMEHTOB, 110 CYLIECTBY, ABJSETCS rpadudecKor Moje-
JBI0 MECTOPOXKICHUS, KOTOpasi CIIY>KUT OCHOBOW JJISI TIOJICUETa 3aIacoB, IPOSKTHPOBAHUS BCKPBITHS H
pa3paboTKN MECTOPOXKICHUS, MJIAHUPOBAHUS JOOBIUM IOJIE3HOTO HCKOMAEMOro, MPOTHO3a €ro pachpo-
CTpaHEHUs Ha TIYyOUHY W (DJIAaHTM MECTOPOXICHUS, IPOSKTUPOBAHUS JOPA3BEIOYHbBIX U IKCILTyaTallH-
OHHO-Pa3BeIOYHBIX paboT. CBOMHAS TeojoTHdecKas TpaduKa BBITOTHICTCS B COOTBETCTBHH ¢ TpeOoBa-
HUSIMU CYIIECTBYIOMUX VHCTPYKIUil ¥ ¢ MpUMEHEeHnEM YHU(DHUIIMPOBAHHBIX ISl JaHHOTO THUIIA MECTO-
POXIEHHI YCIOBHBIX 0003HaYeHnH. /10 KOHIIAa POLIIOro BEKa CBOAHBIC T€0JIOTHYECKIE MaTepHabl KaK
rpadudeckue IpUiIoKeHHS K OTYeTaM O Pe3yIbTaTaX Ie0JIOrOpa3BeIOYHBIX PA0OT € MMOICYETOM 3aIlacoB
0 MECTOPOXKICHUSAM BBITIONHSUIACH UCKITIOUNTENFHO PYYHBIM crtocoboM Ha Oymare. [la u cam mojcyer
3aMacoB MPOU3BOAMICS aHAJOTMYHBIM CIIOCOOOM C MTPUMEHEHUEM MTPOCTHIX BHIYUCIUTENBHBIX YCTPOICTB
(apudmMomMeTpOB, KaIBKYJIISITOPOB).

B nacrosmee BpeMs, 6marogapsi MIMPOKOMY PacIpOCTPAHEHHUIO MOIIHBIX MEPCOHATBHBIX KOMITBO-
TEPOB U MEepUPEPUNHBIX YCTPOUCTB (CKaHEPOB, MPUHTEPOB, TUIOTTEPOB), (OPMHUPOBAHKE CBOIHBIX I'€O-
JIOTUYECKUX ANOKYMCHTOB U IMOACYCT 3allaCoB IO MCECTOPOKACHHUAM OCYIICCTBIACTCA C NMPUMCHCHUEM
KOMITBIOTEPHBIX TEXHOJOTHUH, KOTOPHIE MO3BOJSIOT OBICTPO W TOYHO COCTABIIATH TPATUIIMOHHBIE CBOJ-
HBIE TEOJIOTHYECKUE TOKYMEHTHI (KapThl, TUTAHBI U Pa3pe3bl), CTPOUTH TPEXMEPHBIE MO MECTOPOIK-
I[eHHf/'I, XpaHUThb U NEpCAaBaTbh UX B JBJICKTPOHHOM BHJAE, IMOJYYaTh UX BBICOKOKAYCCTBCHHBIC LIBETHBIC
n300paxxeHus1 Ha Oymare.

Hmoeoevie mamepuansl PEACTABISAIOT COOOM €KETOMHBIC T€OJOrMYCCKHE OTUETHI, ONIEPATUBHBIN U
TeHEpaIbHBIN (110 UTOTaM Pa3BEIKH) MOJACYETHI 3aI1aCOB MOJIE3HBIX HCKOTIAEMBIX H MOJIE3HBIX KOMIIOHEH-
TOB.

CBoeBpeMeHHasI TEOJIOTHYEeCKasi TOKyMEHTAIMs pa3BeOYHBIX paboT UYpe3BBIYAHO BajKHA IS
ompezeNeHNs JaTbHEHIINX Te0I0ropa3BeJOYHBIX PadoT, pe3ylbTaTOB Pa3BEKA U B UTOTE - JJIS TPO-
MBIINUICHHON OI[CHKH MECTOPOKACHUS, a Takxke st d()(HEKTUBHOTO MPOCKTUPOBAHUS M IKCILTyaTalluu
TOPHOIOOBIBAIONIETO MPEITPHUSI THS.

KoHTposbHbIE BONPOCH! U 3a1aHUS

OxapaxTepu3yiTe e 1 BUJIbI T€0JIOTUYECKON TOKYMEHTAIIHY.
Uro BKIIFOYAET B CE€0s MEepBUYHAS T€0JIOTHYECKast JOKYMEHTAIUS?
Uro BKJIFOYAET B ce0s CBO/IHAS T€0JIOTHYECKast JOKYMEHTAIUS?
Ha3HaueHue NTOroBoi reosIorn4eckoi J0KyMEHTalUH.

M wbdpe

2.8.YueOHas1 NpaKkTUKAa
Ha ornaBnenue

Jnst 3aKkperuieHns 3HaHUH MOTYYEeHHBIX NPU U3YYEHHUH TEOPETUYECKOTo Kypca o AMCHUIUIMHE «I eoro-
THSI M pa3BejIka MECTOPOKIACHUH MOJIE3HBIX UCKOMAEMBbIX» TIPOBOINUTCS JIETHSS y4eOHAast PaKTHKA.

IIpakTika COCTOHUT U3 ABYX YacTeu:

1)npoBeneHus pa3BeJOYHBIX PadOT HA MECTOPOXKICHUU TOp(a;

2)U3yueHHEe MECTOPOXKICHHUSI TIECKa.

C opraHm3allMOHHOM CTOPOHBI y4eOHas MPAaKTHKa OCYIIECTBISETCS CleAyIomM oopasoM. CtyneH-
THI pa30uBarOTCs Ha Opuraael MO 6-8 4esl. W BBINOJHSIIOT YCTAHOBIICHHBIH PYKOBOAMTENIEM IMPAKTUKU
00BEMITONIEBBIX M KaMepallbHBIX Pa0OT, HA OCHOBAHMU KOTOPBIX COCTABIISIETCS] OTYET MO KaXKJIOW 4acTu
MPAKTHKH.
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BrinonHeHre TOp(OHUCCICI0BATSILCKUX PabOT (30HIUpOBaHHE TOP(SIHON 3a1eku, O0TOOp Mpod
Topda U Jp.) MPOU3BOJUTCS MO ChEMOYHO-30HJINPOBAYHON CETH B CTPOrOM COOTBETCTBHUU C TEXHHUE-
CKHMU TPEOOBaHUSMU, U3JI0KCHHBIMH B UHCTPYKIIMKA  TI0 Pa3BeAKe TOP(SIHBIX MECTOPOKIACHUH.

O0BeM paboT (pacCTOSHUE MEXIY MOMEPEYHUKAMU M THUKETaMH, KOJHMYECTBO IYHKTOB OTOOpa
po0 Topda ¥ Ap.) BBITIOTHIETCS C OTCTYIUICHHEM OT TEXHHYECKUX TPeOOBaHUI 10 3a1aHUI0 PYKOBOIH-
Tens ydeOHoW mpakTuku. Kaxnon Opurane BbIACTSICTCS YYaCTOK TOPQIHOTO MECTOPOXKACHUS, HA KOTO-
POM MPOU3BOAMTCS Pa30OUBKA ChEMOYHO-30HIMPOBOYHOM CETH M ChEeMKa CHTYAIIHU.

OO0s13aTeNIbHBIM  YCIIOBHEM YCIIEITHOTO BBITIOJTHEHUSI TPOTpaMMbl YUCOHON TPAKTHKH — SBISICTCS
YYaCTHE KaXJOTO CTYJICHTa B BBITIOJIHEHHH BCEX BHJIOB MOJICBBIX U KAMEPATIbHBIX padoT.

KanenmapHslii 11aH ¥ OCIE0BATEILHOCTh BHITIOIHEHUST Pa00OT MOTYT KOPPEKTUPOBATLCS TPEIO-
JIaBATEJIEM,pYKOBOISIIMM IMPAKTUKON B 3aBUCUMOCTH OT MOTOJIHBIX YCIIOBHUH, a TaKXKe OT HAJTUIHS Ape-
BECHOM pacTUTEIHLHOCTH Ha MMOBEPXHOCTH TOPHSHOTO MECTOPOXKICHHS, TITyOUHBI TOP(IHON 320U U e
00BOJIHCHHOCTH.

2.8.1. Pa3Benka (yueOHas1) TOP(PSIHOTO MeCTOPOKIEHHUSI
Ha ornasnenue

Wuctpykrax. [ToaroroBka BeIOMOCTEH M JOKYMEHTALMU JUJIsL BBIMOJHEHHUS MOJeBBIX padoT. Co-
CTaBJIeHHE paboyero IjaHa.

[Iporpamma mpoBeieHUE MMOJIEBEIX PadoT:

a) 30HIUpPOBaHUE TOPGSIHOH 3aJeKHU IJIs1 ONPeIesICHHs] €€ MOIIHOCTH;

0) mocioitHOe OypeHue ¢ 0TOOpOoM IPoO JUIsl JTAOOPATOPHBIX aHAIM30B HA OOIETEXHUYCCKUE CBOM-
CTBa;

B) 30HAMPOBAaHHE TOPGSHON 3aJIeKHU IS ONIPEIEICHUS THACTOCTH;

r) cOop cBeleHHIt O reorpaUIecKoM H TeOMOPQOIOTrHUSCKOM TOJOKEHUHN TOPPSHOTO MECTOPOIK-
JICHUS, 00 YCIOBUSIX BOJHO-MHUHEPAIHHOTO TUTAHHUS;

Il) WCCIENOBAaHHUE PACTUTEILHOTO MMOKPOBA M MAKpPOpENbeda MOBEPXHOCTH.

KamepanbHast 06paboTka, MOTyYEHHBIX B MOJIEBBIX YCIOBUAX PE3yJIbTaTOB U COCTABIICHUE OTYETA:

a) OIpeJesicHHE CTETIeH! Pa3IoKCHUST U OOTAHWIECKOT0 COCTaBa Topda C HebIo ero Kiacchuduka-
IUH;

0) aHaNMM3 OOIIETEXHUIECKUX CBOMCTB TOP(a (30JIbHOCTD, BIAKHOCTB);

B) pacyeT MHUCTOCTH TOP(HIHON 3aJICHKMU;

r) Tojcyer 3amacoB topda (ompenencHue cpeaHer TITyOUHBI 3aJIeXKH, IDIONAIA B YCTAHOBICHHBIX
rpaHUIaX U 00beMa);

) TOCTPOCHHUE cTpaTUrpaduieckux npoduiei 1 miana TopGhsHOrO MECTOPOXKICHHUS

€)COCTaBJICHUE MOSICHUTEIBHOM 3aITUCKH.

2.8.1.1.MeTonnka mpoBeIeHUSINOJIEBbIX PadoT
Ha ornaBnenvie

3onouposarue mopgsanoii 3anesxicu

Ha BrIOpanHOM monuroHe (y4acTtke TOp(SHOTO MECTOPOXICHHUS) MPOU3BOAUTCS pa3OMBKa pasBe-
JIOYHOM CEeTH, B y3J71aX KOTOPOH 30HIUpYyeTcs: TopdsiHast 3a1exb. [ 30HIUpOBaHMs 3aJIeKH UCIIONb3Y-
ercs TopdsiHo Oyp TBI-1 . Bece u3Mepenus ipu 30HAMPOBAHUH TPOU3BOJATCS € TOYHOCTBIO JIO JeCs-
TBIX J0JIeH MeTpa. 3allUCH MO 30HJUPOBAHUIO BEAYTCS B ITOJIEBOM KypHAJeE.

OcHOBHO# 3a/1aueii MPOU3BOCTBA PabOT 10 30HIUPOBAHUIO SIBIIIETCS OIIpEICIICHIUE!

a) rryOumH 3aneranus Topda B Ipeeax MIomaal pa3BeaKu;

0) MOIIIHOCTH OYeca MM MUHEPAJIHLHOTO HAHOCA Ha MIOBEPXHOCTH 3aJICHKU;

B) TJIyOMH 3aJIeraHusi 1 MOIIHOCTH MUHEPAIbHBIX, BOIHBIX U IPYTUX NPOCIIOEK B 3aJIeKU Topda;

T) HaJU4us B 3QJI€KHU MTHEH M KPYIHBIX JPEBECHBIX OCTATKOB U TITyOWMHBI UX 3aJIeTaHuUs;

J1) MOIIIHOCTH JJOHHBIX OTJIOKEHHUH (carporeneid, Mepreis u IpyTuX 03epHBIX OTIOKEHUH);

B) XapakTepa MUHEPAIBLHOTO JHA TOP(HSIHOTO MECTOPOKICHHSL.

[Tpu 30HIUPOBaHNHU OYpPC TUIOTHO 3aKPHITHIM YEITHOKOM IIPH JIETKOM ITOCTOSIHHOM ITOBOPOTE BIIPABO
(BO M30exaHne MPOU3BOIBHOTO OTKPBITHS KaMePhl YETHOKA) BBHHUYMBAETCS CTPOT0 BEPTHKAIBHO Ha BCIO
NIyOuHY 3aJIe)Kd 10 MHUHEpaJbHOTO AHA. [lpu MOIIHOCTH 3anexu, mpeBblIamme amuHy oypa (1m),
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IPON3BOIAT TOCTENEHHOE HapamuBaHue InTaHr. Ecim Oyp AOCTUT MHMHEpaqbHOTO JHA, TO, CIErKa
Ha)KMMasi, BBUHYMBAIOT €T0 B THO HECKOJIBKMMH ITOBOPOTAMH ciieBa HarpaBo. [lorom moBopoTom Oypa B
HECKOJIBKO 000pOTOB MPOTUB YAaCOBOW CTPEJIKH OTKPBIBAIOT YETHOK M HAOMPAIOT B BEPXHIOIO YacTh €ro
TOpd, a B HIDKHIOIO — MHUHEPAJILHBIA TPYyHT. 3aTeM MOBOPOTOM Oypa BIpaBo(ZBa-TpH pa3a) 3aKpHIBAIOT
YeJTHOK, OTMEYAIOT OOIIYI0 ITyOHHY MOTpyXeHHUs Oypa, Iocie Yero M3BIeKaloT ero u3 3anexu. Mssie-
YEeHHBIH YeTHOK Oypa OYMINAIOT CHapYX M, OTKPHIBAIOT €0 M OTMEYAIOT, KAKYIO YacTh YeIHOKA 3aHHMa-
€T MUHEpaJIbHBIN TPyHT. Berauras u3 o0miel rayOnHbI IOTpyKeHHs Oypa BETUUMHY, 3aHATYIO B YETTHOKE
TPYHTOM, ONPENeNsIoT IIyOuHy Topda, KoTopast M 3aIHCBIBAaeTCs  KypHas 30H1upoBanus. [Ipn Hanu-
YUU B YeJIHOKE Oypa MM HAKOHEYHHKE MHUHEPAIbHOI'O TPYHTA B XKypHAJI OJHOBPEMEHHO C TITyOHMHON
Topda 3aMUCHIBACTCSl XapaKTEPUCTUKAa MHUHEPAIBLHOrO IpyHTa (METKO3EpHHUCTHIN MAacOK CEporo LBETa,
TJIMHA 3€eJIeHast U T.1.)

O4eCcoBBIN CIIOH  TPEACTABIAET COOOM KUBOM CIIOM MXa W BCEH OTMepINeH, HO HE TIepEeTHUBIICH
TpaBsHOW pacTuTenbHOCTH. OnpeneneHue TTyOHMHBI OYECOBOTO CIIOS MPOHM3BOAMUTCS HA BCEX MYHKTaX
30HIUPOBAHUSl MYTEM HEMOCPEICTBEHHOI'0 M3MepeHHs. TOJIIMHA 04ecOBOro cjos BXOAMT B OOMIYIO
IITyOuHY TOp(SHOM 3aJIeKU U, KPOME TOTO, B KypHAJIC 30HIMPOBAHNS OTMEUACTCS OTACIIBHO.

MuHepabHBIi HAaHOC — BCTpedYaeTcst OOBIYHO Ha MOWMEHHBIX TOP(SHBIX MECTOPOKACHHAX, U TITy-
OWHa ero ompesenseTcs OAHOBPEMEHHO C 30HIMPOBAHUEM 3alie)kd Topda Ha BCeX MyHKTax. | myOuHa
HAHOCHOTO CJIOSI ZI0 TOBEPXHOCTH TOP(SHOM 3a1eKN OIpeeNsieTcs ¢ MOMOIIBIO NIypQoB.

MuHepalibHbIe MPOCIONKH Yalle BCEro BCTPEYAIOTCS B TOP(QSHBIX MECTOPOKACHHUSX HU3MHHOTO
TUNa B BUJE WJIOBAaTHIX TJIMHUCTBIX WJIHM TECYAaHBIX OTIOKEHUI; N3BECTKOBBIX MEpTreieii; paKOBUCTHIX
W3BECTHSKOB, 3aJIETAIONINX Ha Pa3NUuHbIX rryOuHax. [Ipu oOHapyKeHHMH MWHEPaJbHBIX MPOCIOCK U
BKJIIOYCHUH MX TITyOMHA, MOIIHOCTh M PaCHpPOCTPaHEHHE I10 TUIOIAIH ONPEACIAIOTCS MyTel OOIHU-
TEJILHOTO OypeHHUsl He TOJBKO B TOUKE OOHAPY)KEHUs, HO U HA COCEIHUX MUKETaxX U BU3UpPKax. 13 30HbBI
MPOCIIOWKH YETHOKOM Oypa oTOupaeTcs o0pasel, Mo KOTOpoMy ompeaersiercs ee BUa. [Ipu 3aTpynHeHnn
omnpeJesieHHsI BUAa (Xapakrepa) IpociIoriku Oepercs mpoba At HCclie1oBaHus ee B 1JabopaTOpHu.

[Tan B TOpGsHOI 3a1exu O0OHAPYKUBAIOTCS MPH MONAJaHNH Oypa Ha IeHb, XapaKTePH3YIOIIIMCS
00BIYHO TIIYXHM CTYKOM MeTaJlja 1o AepeBy. Bce momaganus Ha neHb, OOHapy)KeHHBIE TIPU 30HIUPOBa-
HUM 3QJIC)KH, OTMEYAIOTCSl B JKypHAJe 30HIUPOBAHUS H WCTIONB3YIOTCSI ISl BHISBIICHUSI ITHUCTHIX
Y4YacTKOB ¥ MOCJIEAYIOLIETO pacipeaeIeH s MPOOHBIX IIIONIAI0K Ha ITHUCTOCTb.

Ombop npob 01 1a6OPAMOPHBIX AHATUZ08

sl xauecTBeHHOW OIEHKHM Pa3BEIaHHBIX 3arlacoB Topda, ompeneneHus] CTPOCHHUS 3aJIeKu K I0-
CTPOEHUS CTPAaTUrpauiIeckoro MpoQuiIs MPOU3BOIUTCA OTOOP MOCIONHHBIX HPOO I 1a0OpaTOPHBIX
aHanu30B. [locnoliHble MpoOkl COCTAaBISIOTCA U3 Top(dha, 0TOOpaHHOTO OYPOM U3 OTAEIBHBIX CIOEB TOP-
¢sHOM 3anexu. KonmndyecTBo MyHKTOB 0TOOpa OT 3 10 6 ycTaHaBIHMBaeTCs PYKOBOJIUTEIEM MPAKTHKH.
Bb160p MX MpoM3BOAMTCS MO OKOHYaHUH padoT 1O 30HAMPOBaHUIO TOpdsHOHN 3amexu. OCHOBOH s
Ha3HAYEHHs CIYKUT pabouuil IuTaH ¢ npodWIIMH 30HIUPOBAaHHS M OOIIEH CHUTyalHeil OBEpXHOCTH.
[TynkTh 0TOOpa P00 HA3HAYAIOTCS Ha MMHKETaX ¢ HanboJiee MOITHOM 3aJieKbI0 Topda.

HameuenHbie myHKTHI 0TOOpa Mpod HaHOCATCS Ha pabouuii ian Hymepaiys mHKeToB monepeuHu-
Ka OCYILIECTBIISIETCSI OT TPAaHML] y4acTKa apaOCKUMH udpamu,

[MpoObl TOopda oTOHMparoTCs TOJNBKO Ui OOIIEr0 aHaiu3a, K KOTOPOMY OTHOCSTCS CJETYIOLIHe
omnpeJiesieHus: a) 00TAHMYECKOTO cOocTaBa; 0) CTEMEeHU Pa3NIOKEHUs; B) 30JIbHOCTH TOP(]a; T) €CTeCTBEH-
HOH BJIAKHOCTHU.

Briemka 00pasioB npousBoauTcs depe3 0,25 M ¥ HaYMHAETCS OT MOBEPXHOCTH TOP(HSHOTO MECTO-
poxaenust o riyounsr 0,25 M, ganee ¢ rayounst 0,25 M 10 0,5 M, ¢ mryounst 0,5 M 10 0,75 M U Tak 10
MHHEPAJILHOTO I'PYHTA, BKIFOYAst CIIOM TIPHIOHHBIX OTIO0KEHHH.

OOpasmusi-Tropda, oTOOpaHHBIE IS JTA0OPATOPHOTO aHAIM3a, YNAKOBBIBAIOTCS HEMOCPEICTBEHHO
NpY BbIEMKE U3 3aJICKU B TIOJIMATHIICHOBBIE MEIIIOYKH | IJIOTHO 3aBsizbiBatoTcs. Kakas mpoba cHabxa-
€TCs STHUKETKOM, Ha KOTOPOW yKa3bIBaeTCss HOMEP MOIEPEYHNKa, HOMEP IyHKTa 0TOopa NmpoOsbI, TIIyOnHa
B3sTHs 00pa3na. Bec o6pasma - 250-300 r. Homep o0Opasiia 3aHOCAT B IMOJIEBOH KypHAJL.

Hccneoosanue pacmumensbHo2o NOKpo8a u MUKpopeivedha nosepxHocmu Mmop@hsiHoeo Mecmo-
POdICOeHUs

HccnenoBanne pacTUTENHHOTO MOKPOBa M MUKpopenbeda MpOU3BOAMTCS MO sipycaM Ha 2X~3X
HanOoJiee XapaKTEPHBIX yJaCTKaX y MyHKTOB 0TOOpa Mpo0 MyTeM 3aI0KeHHUs MPOOHBIX TUIomanok. Ha
wiomaake pazmepom 10X10 1 npou3BoANTCS MepecyeT BCeX JePEeBBEB MO NOPOAaM, ONpeeIsieTcs UX
CpeHSIsl BBICOTA M CPEJHUN THaMETP.

[pu HanuuMK Mo/IecKa MM BRICOKUX KYCTapHHKOB JIAETCS OMHCAaHUE JEPEBBEB 110 MOPOJIaM C
yKa3aHHEM HX BBICOTHI, JUAMETPa U MPOLEHTA MOKPBITHS IUIOMAAN KX IbIM BHIOM.
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Jnst onucaHus KyCTapHUKOBO-TPABSHOI'O M MOXOBOTO SIpyCOB Ha MpoOHOoM miomagke 10X10 m
BBIZICISIETCS TUIOMaAKa 2X2 M* Bcee BHABI pacTeHHUIS 00pa3yrommx Ha HEH KyCTapHHUKOBO-TPaBSHON
sapyc (monden, 6aryiabHUK, BEPECK, KIIIOKBA, OCOKa, MyIIXIa U Ap.) HOAPOOHO OMUCHIBAIOTCA C YKa3aHU-
€M HX IIPOLICHTHOT'O COOTHOIIECHHUSI.

[Ipu onrcanny MOXOBOTO MOKPOBA MEPEUHCIISIOTCS BCE BUIBI BCTPETHBLIMXCSI MXOB C YKa3aHUEM
IIPOLICHTA MOKPHITUS IJIOLIAIN KaXKAbIM U3 HUX.

HewusBectHbie BUABI pacTeHHH OTOMpalOTCs B repOapHii A MOCIEeAYIOUIETO ONpeAeiCHUs MpH
MPOBEICHNH KaMepaJIbHBIX PadoT.

HccnenoBanne Mukpopenbeda 3akIrodacTcs B CISLyOMEM:

ompenenseTcsa o0muil xapaktep GpopM MUKpopenbeda (KOUKH, OYTphl, TPSIbI, MOYAXKUHBI U T.11.).

yCTaHAaBIUBAIOTCS Pa3MEphbl 3JEMEHTOB MHUKpopenbeda, (IIMHA ¥ IIUPUHE - IS TOHWKEHUS, UX
BBICOTA HaJl OHMKEHUSIMU JUTS TIOBBIILICHHUS);

BBICUMTBHIBAETCSl B MPOLIEHTAaX COOTHOIIEHHE TUIOIIACH, 3aHAThIX KaKIOH (OpMOM MUKpOpeIbe-
da.

OnwucaHue pacTUTENBHOCTH U MUKpOpenbeda 3aHOCAT B MOJICBOH JKypHAJ.

3onouposanue mopghanoil 3anedxncu Ha nnucmocms. JIsl onpeaeneHys MHUCTOCTH TOPQSIHOro Me-
CTOPOXKICHHUS UCTIONIB3YIOT JaHHBIE, OTy4YaeMble IPY 30HUPOBAHUH 3aJISKH Ha MHUCTOCTh. B ycnoBu-
AX y4eOHOW MpPaKTUKW 3aKJaJbIBAlOTCS OJHA MPOOHAs IUIOMAAKK Ha MHUCTOCTh HAa y4yacTKe, Tlie NpHU
00I11eM 30HIUPOBaHUHN OTMEYAIOCh HAUOObIIEE YHUCIIO MOMAJaHuii Ha MeHb. Pa3Mep nmpoOHOM moIiai-
ki 100 M° B BHJie MPSIMOYTOIBHUKA YUTHHEHHOH (opmbr 1X100 mra 2x50, TInomanka o cBOei LIHHe
pacronaraeTcsi BAOJb IMONEPEYHIKA, HAuMHAasl OT MHUKETa, Ha KOTOPOM MPOM3BOAMICS OTOOP Mpod Top-
¢a. 3oHaMpOBaHKME MPOU3BOIAMUTCS 30HIUPOBOYHBIM OypoM (OHO 30HIMUPOBAHWE HA Ka)KJIOM KBaJpart-
HoM MeTpe) B 100 mynkTax. B kaxmoii Touke Oyp omyckaeTcst TOIbKO OJHH pa3. Ecnu oH cpasy mpoiiaer
JI0 JIHA, TO OTMeuaeTcsi oOmiasi TIyOrHa 3alle)X B OypeHHe MPOU3BOAUTCS B clieayromeM nyHkre. [Ipu
nomnajanuy Oypa Ha TeHb (O YeM CBHJCTENBCTBYET TONYOK I PE3KO BO3pOCIIEE COMPOTHBICHHUE IMPO-
JBIKEHHUIO Oypa) OTMEUaloT IIyOrHY MoNajaHus 1 OypeHUe MPOU3BOASAT IOBTOPHO, OTCTYITUB HA HEKO-
TOpPOE PACCTOSHUE OT MEPBOHAYAILHOW TOYKH. Eciu mpy MOBTOPHOM 30HIUPOBAHWUU OOHAPYIKHUTCS HH-
JKeleKalui MeHb, TO B JAHHOM IyHKTE OypeHHsl OTMEYAI0T 00¢ IIyOWHBI MMOMaJaHus, IpuieM 3Hade-
HHUE TIEpBO M3 HUX 0003HAdaeTcs B CKOOKax. JIJsl KaxKIOro MyHKTa 30HIUPOBAHUS ONPENENsIeTCs TIy-
OuHa TopdsHOH 3anexu. Bee 3aMepbl Mpou3BOAATCs ¢ TOYHOCTHIO A0 *+ 0,05M. [TonmydeHnuble pe3ynbra-
TBI 3aHOCST B MOJIEBOM KYypHAJL.

2.8 2. KamepaabHbie padoThI
Ha ornasnenue

Memoouxa pacuema nnucmocmu

Iloka3arenb MHUCTOCTH TOPPSHON 3aJeKU - OMH U3 BaKHEHMIINX KadeCTBEHHBIX MOKa3areiel. B
3aBHCUMOCTH OT €r0 BEJIMYMHBI HAMEYAETCsl Ta WM MHAs CXeMa MOATOTOBKH TOP(SIHOIO MECTOPOXKIE-
HUSL K 9KCIUTyaTaluu.

Ilon nokazatenem."HHUCTOCTH" TOHUMAIOT MPOLIEHTHOE OOBEMHOE COJIEPKAHUE ITHS B TOP(SHOI
3aJIeKU

[MI=MVv'100,%,
rae I1 - maucrocts, %;

M - o0beM mHS Ha JaHHOM y4acTke 3anexu, M3; V - o0bem 3anexu, M3. OmHAKO HETocpe-
CTBEHHBIE 3aMephI 10 3Tol GopMysie 3aTpyAHUTENHHBI W3-32 OOJBIIOTO 00beMa paboT, MOATOMY Ha
MPaKTUKE "MHUCTOCTH" ONPEAEISIOT KOCBEHHBIMU M3MEPEHMSIMH 110 BCTPEYaeMOCTH Oypa ¢ ITHEM BO
BpeMs 30HAUPOBaHMs, B HacTosee Bpemst onpeaeeHue MocIOWHON U CpeAHe THUCTOCTH MTPOU3BO-
JISIT TIO0 METOJTY, TpeIiokeHHoMY nipodeccopoM N.D. [lapsarunasiM. [{i1st onpeieieHus: BOCIIONb30BaTh-
cs1 1a00paTOPHBIM NPAKTHUKYMOM.

Ompenenienue cmenenu pasiodcenus, 6OMAHULECKO20 COCMA8A, 1AXCHOCHU U 301bHOCMU TIPO-
BOJUTCS TIO THIIOBOM METOJMKe. Pe3ynbrarsl aHanusa 1Mo ONpelesieHuIo CTENCHH pasioxkKeHus, 6oTa-
HUYECKOTO COCTABa, BIAYKHOCTH M 30JIbHOCTH TOP(a CBOJSATCS B HTOTOBYIO TaOIUILY.

2.8.1.3. locTpoenne miana TOPGIHOT0 MeCTOPOKIEHM S
Ha ornaBienue

Tlocmpoenue npoghuneii 30HOuUposanus
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[locne nanecenus Ha nucT Oymaru (A2) cbeMOYHO-30HAMPOBOYHON CETH M pa30MBKU MHUKETaKa Ha
HEH Ha TUTaH HAHOCAT pe3yJIbTaThl 30HAUPOBAaHUS TOPQSIHOH 3aJeKu B BUJE 30HANPOBOYHBIX NMpoduitei.
Jns aToro Ha IIaHe, Ha KaXKIOM ITYHKTE 30HAMPOBAHUS MO BEPTHKAIM OT MONEPEYHHKA BHHU3
OTKJIa/IbIBaeTCs TIIyOMHa 3aJie’Ku B BEIOpaHHOM MaciuTabe. MacimTad NpuHHMaeTcs B 3aBUCHMOCTH
OT TITyOWHBI 3aJIEKU M OT PACCTOSHUS MEKAY MolepeyHnKamMu B iane: B lem - I m; Bl .com - 2 M, B
lem - 2,5 M; B | oM - 5 M. Tlpu BeIGOpe mMacmiTaba HyKHO PYKOBOACTBOBATHCS TEM, YTOOBI JINHUH CO-
CeIHUX 30HIUPOBOYHBIX MpoduIIeii He mepeceKanach.
Ha mpodunsix 3onampoBaHus, KpoMme TIIyOHHBI 3alie’kd Topda, B YCIOBHBIX 0003HAYEHHAX
HAHOCSTCS: TITyOMHBI MUHEPAJIbHBIX HAHOCOB M MPOCIIOEK, TOHHBIX OTIOXKEHUH (U1, caliporesb).
Haanucu rmyOuH (Cc TOYHOCTBIO 10 OJHOTO JACCATHYHOTO 3HAKA) pacloiaraloT BAOJb BEpPTHUKA-
Jieid, Ha KOTOPBIX OTJIOKEHBI TITyOHHBI Topda.
30HAMPOBOYHBIE TPOQUIN BEIYEPUHUBAIOTCS JIMHUSAMH Pa3HOM TONILIMHBL: MOMEPEYHUKH, BEPTH-
KaJM ¥ TPaHUIIBI IPOCIIOEK BHYTPH NPOQHIIS TOHKUMHU JTUHUAMH, THO- YTOJIICHHBIMH.
IIposedenue nynesoti spanuywl
Jlunus mHA TOPQAHOM 3aJIEKU MO KAKIOMY MONEPEYHUKY BHIBOJUTCS Ha HYJb K TOUYKE TIEpeceUeHus
¢ cyxozonoM. JInHus, IpoBeJeHHAs Yepe3 TOUKH, I7ie TOPPSIHOE MECTOPOXKICHHE TPAHUYHT C CyXOJ0JI0-
MU MOILIHOCTb TOP(SHOM 3a/ie)kn paBHA HYINIO, Ha3bIBae€TCSl HyJIeBOM rpanuieil. Takas rpaHHIIa MOKET
MPOXOIUTH HE TOJBKO MO Mepudeprur TOPGSHOrO MECTOPOXKACHUS, HO M BHYTPU €ro OOIIEero KOHTYpa,
BBIPHCOBBIBass BHYTPEHHHE CYXOJOJbHBIE OocTpoBa. Ha mutane HyneBas rpaHuiia NPOBOAUTCA KPACHBIM
LIBETOM B BU/I€ IUIABHOW yTOJIIICHHON ITyHKTUPHON JIMHUM.
IIposedenue npomvluLieHHOU epanuybl
I'pannia MpOMBIIIIEHHON 3aJie)Ku Ha Y4eOHO# mpakTuke mpoBoautces riayoune 0,7 m. Touku nepe-
CEUeHMsI TPaHUIIBI IPOMBIIUICHHON 3aleXu ¢ JTUHHEH Tpoduis TopdsHON 3aleKu HaxXoJsaT IyTel WH-
TEPIIOTUPOBAHUS BEIMUMH, XapaKTEPU3YIOIIUX TyOHHY 3alIe)KH Ha JIBYX COCEAHUX IMyHKTaX 30HIUPOBa-
HUSI, U3 KOTOPBIX OJHA OoJjbllie, a Apyras MeHbIe UCKOMOM. [lonyueHHbIe TOUKM COEAMHSIOT IUIaBHOM
BOJIHUCTOM JIMHUEW BHA4alle KapaHJAILOM, a 3aT€M TYWIBIO CILIOIIHOM YTOJIIECHHON JIMHUEH KPacHOTo
1[BETA,
Hanecenue nynkmos ombopa npo6 u npooHvix naowadox
[Tpu nocTpoeHnu npoduiei 30HIUPOBAHUS HaA IUTAH TOPPIHOTO MECTOPOXKICHUS HAHOCAT ITYHKTHI
otbopa mpob6 Topda, MIOMAJAKH 30HIUPOBAHUS HA MHUCTOCTh U MYHKTHI APYTUX HCCICIOBAHUH COOTBET-
CTBYIOIIMMH YCJIOBHBIMU 3HaKaMH. Y CIIOBHBIE 3HAKH IyYHKTOB HAHOCATCS B TIEPBYIO O4Yepelb, YTOOBI He
nepeceKkaTh UX HUKAaKUMU APYTUMH JTHHUSIMU.
Buwiuucnenue niowaoet
[Tnomanp TophsSHOTO MECTOPOKICHUSL HA TIaHE OMPENENIeTCs] B TPaHUIAX HYJICBOM M MPOMBIII-
JeHHOM 3anexelt, Onpeaenenre TUIOMIAeH IPOU3BOIUTCS INIAHUMETPOM WIJIM C TIOMOIIIBIO nayeTku. [la-
JIETKa TPEJCTABIIACT cO00 Mpo3payHblii TpadapeT ¢ HAHECCHHOW HAa HEM CEThIO MPSAMBIX JMHUN C H3-
BecTHBIM I1aroM. OHa HaKJIaJBIBAETCS HA KOHTYP C HEM3BECTHOM IIONIAABIO, 3aT€M MTPOU3BOAUTCS 3aMep
JUIMH JTIUHHH, TTepeceKarolmux KOHTyp. [nomans KoHTypa Mo icunuThIBaeTCs 0 GpopMyIe:
F =Y1K, c™’,
raey.l - cyMMa JUTMH JTMHAN TaJleTKH, TIePECEKaoNINX KOHTYP TOP(SIHOTO MECTOPOKACHUS, CM;
K - paccTosHHE MeXIy TUHUSMU NaleTKH, T.e. mar 0,5 cm.
Tony4eHHyIO [IO[Ab B CM> MEPEBOIUM B FEKTapHL.
Buiuucnenue cpedneti enyounul 3anexcu
Cpennsist riTyOrHa 3a1€KH BBIYUCISIETCS TS TUIOIIAAN B TPAHUIIAX MPOMBIIIIJIEHHOH 3aJ1€K1 U OTpe-
JieNsieTes Kak cpelHss apuMeTHIecKas BelIMunHa NTyOUH MyHKTOB 30HUPOBAHUS IO pPaHee OMMCaHHOU
METOIUKE:
MourHOCTh oveca MpH MOJICUETe CPEHUX TIIyOWH He MUCKIII0YAeTCs, T.€. CPEHUE TIYyOHHBI ITOICYH-
THIBAIOTCS C OUYECOM.
Cpenaue TiyOrHBI MOJICYUTHIBAIOTCS C TOYHOCTBIO /IO BTOPOTO 3HAKa.
Buwiuucnenue 3anacoeé mopga
3amac Topda-ceIpiia onpeenseTcs B rpaHUIax MPOMBIIIIICHHOW 3aJIeXKH 10 (popMylie
V=10000.Fhcp ,
rae V - 3amac Topda-ceipiia, M3;
F- mmomans ygacTtka, ra;
hcp-cpennsis riyouHa TophsHOM 3aISKH, M;
10000- meperoa ra B M
OOBIYHO MMOJCYMTHIBAIOTCS T€OJIOTMYSCKUI M T0JIe3HbIH 3amackl Topda. B reomornyeckuii 3amac
BXOJUT BCSl TOp(sHAs 3aJeXb B MPOMBIIUIEHHBIX TPaHHIIAX, BKIOYAs OYECHBIM CIIOW, MHUHEpaJbHBIE
IIPOCIIOMKH, ITHA U BOJHBIEC NPOCIOMKH. II0BEpXHOCTHBIN MUHEPAIbHBIM HAHOC U JOHHBIEC OTJIOKEHUS HE
BKJIFOUYAIOTCSl B T€OJIOTMYCCKHUI 3amac. B mojiesHblil 3amac BKIIIOYAETCS TOJNBKO TOp(], UMEIOIIMNA Cpe-

239



240

HIOIO 30JIbHOCTH 10 TIypdy MeHee 35%, a mo cioto - MmeHee 45 %. Yuactku u ciion Topda ¢ Oombieit
30JIbHOCTBIO OpPaKyIOTCH.

PesynbTarhl mpon3BeIeHHBIX MOACYETOB IUIOMAAEH TOPHSIHOTO MECTOPOXKICHHU CpEeAHEH TTyOuHBI
(c ouecom, Oe3 oueca) U pa3BeaHHBIX 3aMacoB TOp(da CBOAATCS B CICIHAIBHYIO TaOIHIly, KOTOpas pH-
BOJIUTCA B BUJIE SKCIUIMKALMK B OTUYETE U Ha TUIaHEe TOPPSHOTO MECTOPOKICHUSI.

Ha ocHoBe ananu3a moJjeBbIX U Ja0OPaTOPHBIX NAHHBIX, MOJXYYEHHBIX B pe3yibTaTe KaMepalbHON
00pabOTKH MaTepualioB, COCTABISACTCS TEXHUUECKHH OTYET - MOSACHUTEIbHAS 3aIKCKa, KOTOpas cOCTaB-
JsieTcs IO CIeIyIoNIel cxeme:

Beenenne. KpaTtkoe onucanue reorpaduueckoro 1 aJMUHUCTPATUBHOTO MOJIOKEHUS TOPHSHOTO Me-
CTOPOXKICHHSI.

Ousnko-reorpapuuecKie yCIoBus o0pa3oBaHusl. 3ajeraHue TOpGSHOrO MECTOPOXKICHHUS MO PENbe-
¢y, uctopusi pa3BUTHS M COBPEMEHHOE COCTOSIHHME, KOH(UTYpalus, peibed U xapakTep MHUHEPAIHLHOTO
JHA.

Mukpopenbed MOBEpXHOCTH TOPHSIHOTO MECTOPOKICHHS U PACTUTEIBHOCTh. XapaKTEPUCTHKA MHK-
popenbeda (Kouek, MOYaKHH, TPsA), PACIPOCTPaHEHHE PA3InUHBIX (OpM penbeda Mo MIoMAgH. Xapak-
TEPUCTHKA PACTHTENILHOTO IIOKPOBA IO ApYyCcaMm.

Xapakrepuctuka TopdsiHOH 3amexu. OmnucaHue CTPOCHHS 3aJCKH, PACTIOJIOKEHHs 10 penbedy.
OOmre KOMMYEeCTBEHHBIE M KayeCTBEHHBIE MOKa3aTelu B Bujae TaOmuu. ONUCaHWe W XapaKTePHCTHKA
JOHHBIX OTJIOKEHUH W MUHEPAIbHOTO AHA. [[HUCTOCTD 3a5IeXKH.

3akIo4YeHre M0 Ka4eCTBEHHOW OLEHKE TOPQSIHOTO ChIpbs. OOMIast OLeHKa MIPUrOAHOCTH TOPQSHOM
3aJIeKH JUIs1 TOTO MJIM MHOTO BHJA UCTIOIB30BAHMSL.

K nosicHuTenbHOI 3ancke IpuiiaraeTcst CIeAyomui rpahuyeckuii MaTepuar;

TuIaH TOp(SHOTO MECTOPOXKACHUs (Ha BaTMaHe); cTpaTHrpaduieckuil mpoduiib, TOCTPOSHHBIH MO
3aJJaHHOW JINHUM; KYPHAJIBl U BEIOMOCTH B MOPSAKE X HyMEPaIHH.

2.8.2.M3yuenue MecTOPOKAECHHS TIeCKa
Ha ornasnenue

KoneuHoi1 1esbio reoJorndeckoro UeciaeoBaHusl JII00O0ro pailoHa SIBISIETCS] M3YYSHUE ero re0JIoTH-
YECKOI'o CTPOCHUA U BBIABICHUC IMOJIC3HBIX MCKOIIACMBIX. MHuorue 0CaJIOYHBIC TOPHBIC TOPOABLI UCIIOJIb-
3YIOTCSl KaK ChIphe JUIA CTPOUTENIbHON HHIYyCTpur. OCOOCHHO B OOJIBIIIOM 00BEME B CTPOUTEIILCTBE HC-
HOJIB3YIOT TIECOK, TPaBHid, rajbKy, BAIyHBI U T.1I.

JJis OLIEHKH MEeCTOPOXKICHUH CTPOUTEIBHBIX MaTepUaloB HEOOXOAWMO YUUTHIBATH CIEAYIOINE
TpeOOBaHUS:

MaJTyl0 MOIIHOCTh OTJIOKEHHH, MEPEKPHIBAIOIINX 3aJI€XKb ITOJIE3HOTO MCKOMAaeMoro (Maias MOII-
HOCTb BCKPBITHS);

OJIN30CTH PACIONIOKEHUS K MyTAM COOOIIEHHs (KeNE3HBIM, HIOCCEHHBIM, MPOCETOYHBIM JIOPOTaM);
MOIITHOCTH TOJIE3HOTO MCKOMaeMoro (He MeHee 2-3 M.

[MporpaMma paboT BKIFOUAET B ceOs

a) ToJIeBbIe PabOThHI:

H3yYeHUE perbeda MECTHOCTH;

OCMOTp U oIMcaHue oOHaxxeHul (0opra Kapbepa);

0T0Op 00pa3IoB;

3HAKOMCTBO C TEXHOJIOTHEH TPOU3BOJICTBA CTPOUTENBHBIX MaTepHAJIOB;

0) KamepasbHBIE PaOOTHI:

H3ydeHue 00pasioB MOPO/I;

COCTaBIIEHHE CTpATUTpaQHUIECKOTO pa3pesa Kapbepa.

2.8.2.1. IToneBbie padoTHI
Ha ornaBienue

Obwas xapakxmepucmuxa peibeha u 2IA8HEUUUX €20 EMEHMO8

Penbed mr000ro yyactka Cymlid MpeCTaBiseT COOOM CIOXKHOE, HO 3aKOHOMEPHOE COUYCTAHHE
MPOCTHIX 3JEMEHTAPHBIX (OPM, TOJIOKUTETBHBIX (BBIMYKIIBIX) ¥ OTPUIATEIBHBIX (BOTHYTHIX), KOTO-
pBie OTpaHUUCHBI TTOBEPXHOCTSIMH, TPUOIMKAIOIIUMUCA K TEOMETPHUUECKUM IIOCKOCTAM. DTH MPO-
cThie (DOPMBI, MX pasMepsl, MPOTHKEHHOCTh, HANPaBICHHE, paclpeae/icHre B MPOCTPAHCTBE, HX OJI-
HOPOJIHBIC TPYIIUPOBKH WM COYCTAHHS MPEACTABIAIOT HEMOCPEACTBEHHBIH O0BEKT TeOMOPhOIOTH-
YeCKHUX HAOJIIOIEHUN.
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JJ1s moHOTO IpeAcTaBieHUs O pesibede HEJOCTATOUHO BHEIIHETO OMUCAaHUs penbeda U HaTHIiH
YHCIIOBBIX XapaKTEPUCTHUK: Pa3MEPOB OTAETBHBIX (POPM, X TUIICOMETPHIECKOTO MOIOKEHHUS, PacCTOs-
HUH MEXAY BBICUIMMU U HU3IIMMH TOYKaMH, YTJIOB HaKJIOHA TOBEpXHOCTEH orpanuueHus. Heobxomau-
MO YCTaHOBHTb, KAKMMH IIpoLieccaMy 00YCIIOBJIEHO MOsIBICHUE TON WM MHOHM GopMbl penbeda, korga
OHa BO3HMKJA. [{M 3TOr0 HEOOXOAMMO HM3YYHTh BEIIECCTBEHHBIH COCTaB TOPHBIX MOPOJ, KOTOPHIMHU
cinoxena Habmogaemas popma penbeda, CTPYKTYpHBIE U TEKCTYPHBIE OCOOEHHOCTH TOPHBIX TMOPOL,
YCIIOBUSL MX 3ajeraHus. TOJBKO IIUPOKUH KOMIUIEKCHBIA (HU3UKO-TeorpadUuecKuil MOAXoa K H3yde-
HUIO penbeda MOXKET MPUBECTH K BCECTOPOHHEMY PAaCKPBITHIO 3aKOHOMEPHOCTEH M UCTOPUH ero dop-
MHUPOBAHUSI.

Ocmomp u onucanue 0OHANCEHUT

[Tpuctynas Kk OCMOTPY W ONMHCAHUIO €CTECTBEHHOTO WJIM MCKYCCTBEHHOTO OOHakeHHs (irypda,
Kapbepa, y4acTKa Tpacchl U T.J.) CIeayeT:

A) OcymiecTBUTh MIPUBA3KY OOHAXKEHHUS, 3aIIMCaB B MIOJIEBYIO KHIDKKY €0 HOMEP M MECTOIOJIOKEHHE.
Ecnu obHaxenue (mypd) HaxoauTcst Ha Oepery peku, TO MPUBOIUTCSA HAa3BaHUE PEKU U yKa3bIBaeTCA Y
Ha KakoM OHO Oepery - Ha JIeBOM WM Ha mpaBoM. [1o BO3MOXKHOCTH OTMEUaeTCsl PacioIoKeHUEe 00Ha-
JKEHHMsI 10 OTHOILIEHHIO K HanboJjiee MPUMETHOMY MYHKTY Ha MECTHOCTHU (MOCTY, IOMY, OKpauHe AepPEB-
HH, XOJIMY, OAMHOYHOMY JIEPEeBY U T.I.), YKa3bIBA€TCs a3UMYT OT OOHA)KEHUS HAa JaHHBIM MPEIMET U Ha
"rma3" ompeaessieTcsl pacCTOsHUE 10 HEero. 3/1eCh jK€ YKa3bIBalOTCS APYrue XapaKTepHble 0COOCHHOCTH
0OHa)KEHHS U €r0 IPUMEPHBIE Pa3Mephl.
b) Cnenatp cxemMaTHUYecKylO 3apHCOBKY OOHa)keHHs. Ha 3apucoBke 3a1enaroTcs CIOH, pa3iudHbIC 110
JIUTOJIOTHYECKOMY COCTaBY, OKpacKe, CIIONCTOCTH U JPYTHM MpH3HAKaM, 0003HAYaI0TCSl TPAHUIIBI MEXK-
Iy HuMH. Ha 3apucoBke ciefyeT ykaszaTh pa3Mepbl 0OHaXEHUs (110 TOPU30HTAIN U BEPTUKAIN), OPUCH-
TUPOBKY OTHOCHTENIFHO CTpaH CBeTa. BhijeneHHble ciion 0003HAYarOTCs Ha 3apHCOBKE CBEPXY BHU3
mudpamu |, 2, 3, 4 u T.4. [lpu onucannu oOHaXXeHHsI TA€TCs ero KpaTkasi 00Iast XapaKTeprCTHKa, a 3a-
TEM AETaJIbHO ONHCHIBAETCS KaXIbli cinoil. Onucanue ClioeB BEAETCS IPUMEPHO B CIEIYIOLIEM HOpsI-
Ke:

Ha3BaHHE TIOPO/BI;

UBET (BO BIAYKHOM U CYXOM COCTOSIHUH);

neTporpadMuecKuii 1 MUHEPAJIOTHYECKMI COCTaB (HampUMep: rajbka M I'PaBHi, CIOKCHHBIC

0CaJIOYHBIMU, HM3BEP)KEHHBIMH M METaMOpP(QHUUYECKUMH MOPOJaMHU; IMECOK KBapLEBBIH, IMoJie-

BOIIMNATOBBIH, U T.11.);

e KpYNHOCTh U OKAaTaHHOCTh OOJOMOYHOIO MaTepuaja (MeCOK KPYIHO-, CpeAHe-, MEIKO3EpHH-

CTBIN, XOPOILIO OKaTaHHBIN);
XapakTep CIOUCTOCTH (TOPU3OHTAIbHAS, KOcas  T.1.);
HaJIMYMe BKJIIOYEHUM, KOHKPELUIA, UX PACIIOJIOKEHHE B CJIOE ;
HaJIM4ME OPraHNYEeCKUX OCTATKOB, MX paclpeiesICHHE;
XapakTep KOHTAKTa C HIKEJIEkKAIUM CIoeM (YEeTKUH, HeYeTKHI );
XapakTep KacTOBBIX IOBEPXHOCTEH (POBHBIE, HEPOBHBIE, OyropyaThie H T.11.);
TPELIMHOBATOCTD, JIEMEHTHI 3aJIeTaHNsl TPELIHH;
XapakTep 3ajJieraHusl cjaoeB (TOPU30HTAIBHOE, HAKJIOHHOE, COTJIACHOE, HECOTJIACHOE) U DJIEMEH-
THI UX 3aJI€TaHusl;
®  MOIIHOCTH KaXJIOTO CJIOSI.

2.8.2.2. Ilpumepsbl onucaHus 00HaKeHH
Ha oryaBnenvie

Oonaxxenue Nel. Haxomurtcs Ha neBoii Oepery p, 3.bepesuna, B 200 m ot goporu r. Bonormmn —
ITon6epesbe. OHO mpencTaisieT cOO0 CTEHKY Kapbepa BeICOTOM 19 M, mupuHON 36 M, Y HOAHOXUS
MUMEETCS OCBITb, COCTOSMIAS 13 0OJIOMKOB Pa3InYHBIX MTOPO/I.

B oOHa)keHMH BBIAEISIOTCS CIEAYIOIINE CIIOU (CBEPXY BHH3):

(8378 ITouBeHHBIN CIION MPEACTABIICH CYIIECHI0 CEPOBATO-OypOBATOTO IIBETa, KOMKOBATOM, C
BKITIOUEHUEM 3€pPEH IPaBUsi, TOBCEMECTHO MTPOHM3aHHONW KOPHSIMH pacTeHuil. K mogomiBe 3amMeTHO yBe-
JMYUBAETCS] KOJIMYECTBO Mecuanbix yacTuil. Cpeanss MomHocTs 0,8 M.

20i1. ITecok cBETIIO-CEpBIi, MEIKO- U CPETHE3CPHUCTHIN, ITOJIEBO- MIIATOBO-KBaPIIEBBINA. 3ep-
Ha CpeJHel OKaTaHHOCTH. B mecke HaOmiogaeTcs rOpu30HTAIbHAS M KOCAs! CIIOMCTOCTh. DJIEMEHTHI 3a-
neranus cioucroctu: a3. naa. Cb 15 7 u a3. man. Cb 25 8.

B HwxHell yacTu clos IMECOK HECKOJBKO CLEMEHTHpOBaH, yiuioTHeH. LlemenT rnmuucteiid. Ilo-
BEPXHOCTb CJIOSI €1a00 BOJTHUCTASI, KOHTAKT C HIDKEJISKAIIMM CIIOEM YETKHH.

MomHocTb 4,5 M,
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3uii. [lecuano-rpaBuitHo-raneunas cmech. L{BeT (00mwmii GoH) cBerio-cepolil. [IpubausuTenbHbIN
MPOIEHTHBII COCTaB 00JIOMOYHOTO MaTeprana: raibii — 65%, rpasus - 20 %% mnecka - 15 %. Oxaran-
HOCTh O0JIOMOYHOT'O Marepuana xopoias. [lerporpaduueckuii cocraB: rpaHHuT, CHEHUT, Tab0Opo, mu-
POKCEHHT, TyHUT, KBapIIUT, SIIMa, JTOJOMHT, ITECYaHUK, KBapil. Marepuain ciabo OTCOPTHPOBaH, y4acT-
KaMHU CHJIbHO BBIBETPEH 0 COCTOSHMS "THHI0ro KamHs'", CIOMCTOCTh TOPU3OHTANIbHAS M JUAarOHANIb-
Hasi, cmabo BeIpakeHHas. brmmke K mopomiBe cios HAOMIOJAIOTCS BKIFOYECHUS €IMHUYHBIX BayHOB
cpenHeli okaTaHHOCTH. [I0BEpXHOCTB CJI0S1 BOHUCTAs, KOHTAKT C HUKEJICKAIUM CII0eM YETKUH.

MomHoCTb 8,5 M.

4p1ii. Ilecok cepoBaTO-KENTHIN, TOJIEBONIIATOBO-KBAPIEBBIH, HEMHOTO CIFOINUCTHIN, MEITKO3EPHH-
CTBIH, XOpOIIO OKAaTaHHBIH, C MPOCIOSAMH U OTACIHHBIMU BKJIIOYCHUSMH T'paBUsi MOUTHOCTHIO OoT 10 1o
25 cm.

I'paBuii HepaBHOMEPHO OKpalleH B Oypble U JKeNThle TOHA, cabo crueMeHTHpoBaH, LlemeHT xemne-
3UCTBIN. [leTporpaduuecknii cocTaB TOT K€, YTO M B BBIMIEISKaEeM citoe. OOJIOMKH CpemHel oKaTaH-
HOCTHU. B mecke HaOI01aeTCst XOPOIIO BIPAXKEHHASI TOPU30HTAIBHAS CIIONCTOCTb.

Berpewarotesi KOHKpeM B BHIE TOPOLIMH O EJIE3HEHHOI'O PBIXJIOro necyanuka. KoHkperwn
pacrpeneneHbl 0e3 BCIKOW 3aKOHOMEPHOCTH, MOIIHOCTS - 4,0 M.

Bce cion cexyTcst TEKTOHNYECKUM HapylIEHHEM C 3JeMeHTaMu 3aneranus: ad.naf. 100 80°. Am-
TUTATY1a CMEIIEHHUS TI0 HAPYIIEHUIO COCTABIISIET OKOJIO | M.

Oo6naxenue Ne 2. lllypd Nelzagan na nepBoii HagmoiiMeHHOH Tep pace p. 3..bepesuna B 25 M ot
pycna peku. A3uMyT Ha okpauny I. Kyrensira - CB 35° (600 M), Ha okpanny 1. Kangsiku - B 89° (400
M)

LTypdoM BCKPBITHI CIEAYIOIINE CIOU;

leiii. [TouBeHHBINH CTIOH, MpEACTaBICHHBI T'YMU(QHIMPOBAHHOW CYIMEChI0 TEMHO-CEPOTO IIBETA,
MIPOHU3aHHOU KOPHSIMU PACTCHHIM.

MomHocTs cnost 10 cMm.

20ii. Cymech TeMHO-cepasi, TOHKas, MOJIEBOINATOBO-KBapIleBasi ¢ IPUMECHI0 TEMHOIIBETHBIX MU-
HepanoB. OkaTaHHOCTh MaTepuana xopoas. B BepxHeil yacTu pa3pes3a HaOM0AAaETCs HE3HAYUTENbHAs
MpUMECh TIeCKa U I'paBUs, KHU3Y BO3pAcTaeT KOJWYECTBO IIIMHUCTOro MaTepuana. CIoucTocTh HE BBI-
paxeHna. Cnoi 3aneraet FOpu30HTaIbHO, BEPXHUIM KOHTAKT HEUETKUM, HUKHUM - YETKUU,

MoruHocTs ciost 80 cM.

B3st obpazer; Ne | Ha rpaHyTOMeTpUYECKUN aHAIN3.

3uif. CyrmMHOK CepoBaTO-KENThI, MeCTaMHu OypOBaTHIN 3a CUET MPUCYTCTBHUS THIPOOKHUCIIOB JKe-
ne3a. [ToBcemecTHO HaOmMOaETCS OOUIHLHOE OTJICCHUE.

B cyrnmuke BeTpeuarorcs: HeOombIue rHe3aa (cedenue 1o 120 cm”) cepoBaToO->KeITOro KBapleBo-
O MecKa, MEIKO3EPHUCTOr0, XOpolIo okaraHHOTro. CIIOMCTOCTh B CyriiMHKe He Habmronaercs. [lepexon
K HIDKEJISXKALIEMY CJIO0I0 IOCTEICHHBIMH,

MoutHocTh citos 65 cM.

4p1ii. Tlecok cepblif MENTKO- U CPEAHE3EPHUCTHIHN, MOJIEBOLINATOBO-KBAPIEBbI U OKaTaHHBINA. M3-
pellka BCTpeyaroTcs TPaBUi M rajibka U3BEPKEHHBIX U 0CaJ0YHBIX 1opoJ. Cnado BeIpaskeHa FOPHU30H-
TaJbHAs CJIOUCTOCTb.

Bunnmasg MomHOCTE ¢lios 45 cM.

YpoBeHb TPYHTOBBIX BOJ HaxonuTcsa B 180cM oT ycThs mypda.

O160p 00pa3on

ITpu n3yueHny coctaBa MOPOJ B MOJIEBBIX YCIOBHUIX NPOU3BOAATCS JHIIbL MPOCTEHIINE peBapH-
TeNbHBIC ompeneneHus. [logpoOdHoe n3ydeHne 00pas3ioB BeleTcs MPH J1a00pPaTOPHBIX HUCCIIETOBAHUSX.
C 31011 mesbio 0TOMparoTCst 00pasIpl U3 KAKJIO0Tr0 BeIAEICHHOro cinosi. O0paszer cHabkaeTcsi STUKETKOH,
COCTaBJISIEMOH TIO MPUBEACHHON HIDKE (opMe. DTUKETKY, IpUilaraeMyo K o0pasily, CKJIaJbIBalOT He-
CKOJIBKO pa3 M aKKypaTHO 3aBEPTHIBAIOT B yrojl 00epTOUHON Oymaru, B KOTOPYIO 3aBOpadyuBaeTcs oopa-
3en. Ecnm oOpaser; yrakoBbIBaeTcsl B MEIIOYEK, TO STUKETKY BKJIAABIBAIOT B HETO, IPEABAPUTEIBHO 3a-
BEpHYB B Oymary.

®opwma stuketkn BHTY, kadenpa ["opHbie paboTh
MecTtonaxoxaeHue oopasia

Ne o6pasma. Onucanue (1oJIeBOe ONpee/ICHHE).
Bpurana

Yucno

[Moamucek nuia, 0TOOpaBIero oopaseil.

Pa3mep 06pasiioB: a) s TBep10it moposl (9X12 mim 6X9 cm);
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0) s peIxiIoit mopost 1mo Becy 100-300 T

OO0pa3ibl 0OTOMPAIOTCS Ha MEXaHMUYCSCKUH U neTporpadudeckuii aHaau3sl. OTOOP UX MPOU3BOIUTCS
CIEIYIONIMM 00pa3oM: TOMEepPeK BCEro BBI Xoja IiacTta (TIECKOB, TIIHH, MECYaHO-TPAaBUIHO-TaTCUHON
CMecCH) MEePIeHANKYIISIPHO IIACTOBOM MOBEPXHOCTH 3yOHIIOM, CKpPEOKOM, JIOMATOW WIIM MOJIOTKOM JIe-
naetcs 6oposna (6opo3noBoe ompobOoBaHue). Beck 00pa3oBaBIIUiiCS NP 3TOM MaTepUall TIIATEILHO
coOupaeTcs, a 3aTeM - UCCIIETYeTCsl.

OO6pa3npl ¢ payHO aKKypaTHO MEpPEKIabIBAIOTCS BaTOW M 3aBEpPTHIBAIOTCS B Oymary M 3a cOOT-
BETCTBYIOIIUMH HOMEPAMH 3aITUCHIBAIOTCS B TIONEBYIO KHIXKKY.

O0pa3zell ¢ OpraHMYECKIMU OCTATKAMU U3 OCBIITA aKKypaTHO 3aBEPTHIBACTCS B OyMary ¢ HaJIIAChIO
MecTa ero B3situs. [Ipy 3ToM 0053aTeNIbHO YKa3bIBaeTCs, YTO (hayHa HaiiJleHa B OCHIIIH.

OO0pa3siipl TOPHBIX TOPOJI, MUHEPAIOB, TIPOOBI CHITYYHX MOPOJ], OKAMEHEJIOCTH TIIATSIEHO: YIIaKO-
BBIBAIOTCS B OT/IC/TBHBIC SIIITHKH.

2.8.2.3.0npenesienue o0pa3uoB u rpadpuyeckue padoThbI
Ha ornaBneHue

Amnanu3 00pa3LoB IPOBOJUTCS C UCIIOJIB30BaHUEM J1a0OPATOPHOIO MPaKTHKyMa 110 Kypey «I'eonorus u
pa3BeqKa MECTOPOXKICHHUH MOJIE3HBIX UCKOMaeMbIX». [lopoipl n3ydaeMoro pailoHa npeacTaBiIeHb! PhIX-
JIBIMHU OCaJOYHBIMH 00Pa30BAHUSIMH aHTPOIIOTEHA, CPEIU KOTOPBIX [JIaBHYIO POJIb UTPAIOT MPOAYKTHI
JIETHUKOBOM IeSTENbHOCTH.

Cocmaenenue cmpamuepaguuecko2o paspesa

CBoaHbIN cTpaTUrpadMuecKuii pa3pe3 CTPOMTCS B BUAE KOJIOHKH WX NPOQUIS Ha OCHOBAHUH
JAHHBIX M0 KaXJI0My oOHakeHWt0. Macmral kojgoHkr o0srgHO 1:100 mmm 1:50, mmpuna 5 cm. Ha xo-
JIOHKY HAHOCSITCSI BCE CJIOM C YYETOM MX MaKCHMMaJIbHOH MOIMHOCTH. CrpaBa OT KOJOHKH YKa3bIBaeTCs
MOIIHOCTb KaKAOI'0 CJIOSl M KpaTkoe ero onucanue. Ciea - yciaoBHbIe 0003HaueHus. OOpa3ibl ycIoB-
HBIX 0003HaYCHNH W IPUMEPHI 3aPUCOBOK OOHAKCHUH MPHUBEICHBI HA PUC
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Puc.2.33.ITpumepsr oOHaxkeHus1.Pa3pes - cTeHka kapbepa (BBepXY), pa3pes — CTeHKa 1rypda 1 ycJIoBHBIE
0003HauCHHS (BHU3Y).

V.
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4. EpmioB B.B. I'eonorust u pa3Bejika MECTOPOXK/ICHHUIA MOJE3HBIX MCKOMAeMBbIX: yueO./uis By30B / B.B.
Epmros [u np.]; mox pen. B.B. Epmora. - M.: Henpa, 1989. — 400c.

5. Honukxapnosa H.H. O6mas reosorus: yue0.-MeToA. mocodue Assi CTYACHTOB 3a04HON (GopMbl 0Oyue-
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