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[ToMmemenHble B aTjace CXeMaTHYECKHME KapThl MpPEJAHA3HAYAIOTCAd JUJId CUCTEMaTHYEeCKOW MpopabOTKU Marepuajla IO MpeIMeTy
»CTPYKTypHasi T€OJIOTUS W Teosiorndeckoe kaptupoBanue". Ilpu pabore ¢ 3TUMHU KapTaMHd HEOOXOIUMO HMETh JMHEUKY C JCICHHUAMU B
MUJUTUMETPAX, TPAHCIOPTHDP, MATKUH XOPOIIO OTTOYECHHBIM KapaHaam W pe3uHKy. OdeHb mosie3Hbl OyayT IBETHBIE KapaHJAalld, KOTOpbIe
yA0OHBI IJIs pacKpalluBaHUs T'€OJOTHYECKUX KapT U JJIS NpopabOTKU HECKOJbKUX OJHOTHUIIHBIX 3ajJad MO OJHOHU kapre. XKemaTenbHO Takke
UMETh MUJIJIMMETPOBKY JUJISI BHIUEPUUBAHUS T'€OJOTHYECKUX NPO(HIeH U BCIOMOTraTeIbHBIX TOCTPOCHUH.

Ha HekoTOpbIX KapTax COBMEUIEHO II0 HECKOJBKY CaMOCTOSATENbHBIX 3aJad, HampuMmep, HaHECeHbl 2 WiIM 3 I1JlacTa, B3aUMHO
nepecekawmuxcsd, U T. A. KaxIpli M3 TaKUX IJIACTOB COBEPIICHHO HE3aBUCHM, M IPU pPacCMAaTpUBAaHMU €T0O CIENYyeT UTHOPUPOBATh BCE
npyrue. Ha nereHpe npu HEKOTOpPBIX KapTax YMBIIUIEHHO JaHa HEBEpHas cTpaTturpaduyeckas IOCIEI0BaTENbHOCTh. I[IpaBUIBHYIO
IOCJIEI0BATENBHOCTh TPEOyeTCs B TAKUX CJIydasXx YCTAaHOBUTH 110 KapTe. Bce KapThl OpUEHTHPOBAHBI HOPMAJIBHO, T. €. JUHUA NS napannenbHa
BEpTUKAJIbHOMY Kpato KapT U N HaxoauTcs cBEpXy.

Kaptsel 3amMcTBOBaHBl U3 "ATiaca CXEMAaTHYECKHUX TE€OJOTMYECKMX KapT mis ynpaxsHeHui» E. B. Mwunanosckoro u "Atnaca
CXEMaTHUYECKUX I'€0JOTUYECKUX U OJaHKOBBIX KapT» M. M. MockBuHa, HekoTopsie kapThl mepepaboTaHbl COCTaBUTEISIMH aTjiaca B TOW HJIH|
UHOM cTeneHn. Ha HUX McCHpaBiIeHbl HETOUYHOCTH M ONEYATKH, M3MEHEH MacIITad Miu 3alaHus K KapTe.

PaboTta ¢ reoorH4eCKUMHU KapTaMu 3aHUMAaeT Ba)KHOE MECTO B MOJTOTOBKE I'€0JIOTOB.

VYMeHue npaBuUJIbHO MOHUMAaTh M aHAJIU3UPOBATh COJEp)KAHUE KapT, HHBIMU CIOBAMHU YMEHHE «UMTaTh» MX, SBIsSETCS 00s3aTEbHBIM HE
TOJIBKO JUIS TE€0JOrOB, HO M U BCEX CIEUHAJINCTOB, TAaK WJIM HMHA4Y€ CTAJIKUBAIOUIUXCSA C TEOJIOTUYECKUM CTPOCHHUEM TEPPUTOPHU.
['eonoruueckue kapTol, B HauboJiee sICHOM M TaKOHUYHOU QopMe OTpaKkarolUe 3TO CTPOEHHE, ABIAIOTCS OJHUM M3 OCHOBHBIX I'€0JOTHYECKHUX
JOKYMEHTOB. DTO M 3aCTaBJISIeT yAEIATh UM MHOIO BPEMCHM B NPEIOJABAHUMU IE€OJOTMYECKUX AUCHHUIIMH. [lepBOHauanpHOE 3HAKOMCTBO C
KapTaMH CTYJICHTBHI MOJy4aloT OOBIYHO Ma MPAKTHYECKHUX 3aHATHAX MO oOmiel reosioruu, 6osnee yriayOiaeHHas mpopaboTka obecrneuynBaercs
KypcoM «CTpyKTypHas reoJIoTUsl U Ie0JIOTUYECKOoe KapTupoBaHue». [louTn Bce cnenuanbHble T€0J0TMUYECKUE KypChl MCIOJNB3YIOT KapThl Kak
BakxHOE yueOHOe mocobue.

OnslT mpenojaBaHus B T'EO0JOTMYECKMX BY3aX CBHUAETEIbCTBYET, YTO INOHMMAaHHME COJEPXKAaHUsS KapT JIETKO JaeTcs AAJEKO HE BCEM
cryaeHTaM. OrnpeneneHHble TPYJHOCTH BO3HUKAIOT OOBIYHO B OOBEMHOM, a HE INIOCKOCTHOM, JABYMEPHOM BOCHPHUSATHHU IOJOXEHUH H
B3aMMOOTHOIIEHUHN IJIACTOB M MHTPY3UBHBIX TeJ. 31€Ch OUEHb CKA3BIBAIOTCA MPUPOJHBIE CIIOCOOHOCTH K IPOCTPAHCTBEHHOMY MBIIUIEHUIO, U
MHOTJa JINIIb ¢ OOJIBIIUM TPYAOM IIPEOJ0JIEBAETCS CBOCOOPA3HAS «CIETOTay.

YMeHue BHIETh B KapTax «IJIyOMHY» SBJAETCA COBEPIIEHHO 00sA3aTeIbHBIM JJIsI BCEX TIE0JOroB, M MOITOMY Ha NpUOOpeTeHHe
COOTBETCTBYIOIIMX HAaBBIKOB CTYAEHTAMU MNpPUXOAUTCS oOpamart ocob6oe BHUMaHME. bosbniyr0o momMomes B 3TOM  OKa3bIBAaIOT
CXEMaTHU3UPOBAHHBIE, JOCTATOYHO KpYMHOMACIHITaOHBIE KapThl, HAa KOTOPBIX TIEOJOTHYECKHE Tejla M HUX B3aUMOOTHOIICHHUS IOKa3aHbl B
reOMETPUUYECKH MPOCTHIX popMax. MOMHOCTH MJIACTOB M 3JIEMEHTHI MX 3aJIeTaHus, KaK MPaBUIO0, COXPAHIIOTCSA Ha BCEH IUIOIMIaAu TaKUX KapT
0e3 M3MEHEHU; MOBEPXHOCTU HAIIACTOBAHMS, MOBEPXHOCTH IMJIACTOBBIX HHTPY3MBHBIX TeJ U JAa€K, a TaK)Ke TEKTOHHYECKHE KOHTAKTHI
yHOJOONAIOTCS MPOCTHIM IJIOCKOCTSM. OTO JaeT BO3MOXHOCTh YCHEIIHO BBINOJHATH MO KapTaM pa3IM4Hble TMOCTPOCHHs (OmpenerncHue
3JIEMEHTOB 3ajleraHusl U MOILMHOCTEH CJI0€B, MOCTPOEHHE TOUYHBIX Npoduiel, OJok-quarpaMm u np.). g tex ke neneil cinyxaTt u OJaHKOBBIE
KapThl, O3BOJISIIONME CBOOOAHO U3MEHSTh 3aJaHHUS.

ITonoOHyI0 reoMeTpu3anuio KapThl YJaeTCs OCYLIECTBUTb, €CTECTBEHHO, HE IS BCEX CTPYKTYPHBIX (POpM, BCTpedaroIMXCs B 3€MHOMU



kope. Hanbomnee nerko oHa gocturaercs Iy FOPU3OHTAIBHO U MOHOKJIMHAJIBHO 3aJIeTal0lUX IJIACTOB U NMPOCTBIX Pa3pbIBHBIX HAPYIIEHUM.
['eomeTpuueckn NpocTo MOTYT OBITh HPEACTABIEHbl M KPbLIbS HECIOXKHBIX CKJIAJOK, HO B H300pa)K€HUU KX 3aMKOB OOBIYHO HeH30exkeH
HEKOTOPBIN MPOU3BOJL.

CxemaTnyeckrue KapThl HE OTPaXXalOT BCET0 MHOT000pa3us U CIOXHOCTH, CBOWCTBEHHBIX MPUPOJHBIM I'€OJIOTHYECKUM 00BbekTaM. OHHU He
MOTYT 3aMEHHUTh B NPENOJABAHUU PEalbHBIE, «HACTOSIIME)» I€0JOTUYECKUE IJIAHIIEThl, a CIyXaT JUIIb JONOJHEHUEM K HUM, OMOTAIOIIUM
Jy4lle NOHSATh TEOMETPUUECKYIO CYIIHOCTh KapT.

[IpennaraeMslii KOMIIIEKT COCTOUT U3 40 cxeMaTHUECKUX Fe0JJOrHYEeCKUX U OJaHKOBBIX KapT, MpeAHAa3HAYEHHBIX JJIS IPOBEICHUS 3aHITUH
1o Kypcy «CTpyKTypHas reoJloTus U reoJIOTH4eCKOe KapTUpPOBaHKWE». B HEro BKIIIOYEHBI TaKKE HEKOTOPBIE HOMOTPAMMBI, UCIIOJIB3YIONIHECS B
paboTe ¢ KapTaMH.



Tema 1. I'opu3oHTajbHOE 3aJ1eraHHe.

Ileab 3aHATHMA: CTYIEHT JOJDKEH 3HAaTh ONPEICIIEHWE M IPU3HAKU TOPU3OHTAJIBHOIO 3alleTaHUs CJIOEB, YMEThb paclno3HaTh M IOHMMATh
TOPU30HTAIBHOE 3aJIETAHUE ITOPOJL HA TEOJIOTMYECKUX KapTax.

A TakXe 3HaTh ¥ IOHUMAaTh TEPMUHBI (CJI0M, IPaHULIBI €105, PA3JIMYHBIE BUbI MOIIHOCTH), HEPA3PHIBHO CBA3aHHBIE C TEMAaTUKOM TaHHOT'O 3aHATHS.

T'opuzonmanvnoe 3anezanue nopop (Ci10€B) — 3TO 3aJleTaHUE CIOEB C OTCYTCTBHEM y HMX HAKJIOHA WJIM UMEIOIIMX HE3HAYMTEIbHbIN HAKIOH (HE
6onee 1-2°), BeIpaykaronIMiics MO MPOCTUPAHUIO METP Ha KMIIOMETp. VaeanbHbIX TOPU30HTAIBHBIX TOBEPXHOCTEH HACTIOCHUS B 3¢€MHOM KOpE HE BCTPEUACTCSI.
ITpu n3yueHnn oOMIMPHBIX IUIOIIAACH MO AAHHBIM OYPOBBIX CKBAXKHH, IOJIOKEHHE TPAHMIL CIIOEB ONPEAEIAETCS MO COBIAACHUIO BBICOT HE MEHEe YeM B 3
CKBAKMHAaX.

[Tpu3HaKy TOPU3OHTAIBHOIO 3AJIETAHNS:

- BBIXO/IbI TPAHMUII CIOEB MOBTOPSIOT GOPMBI penbeda;

- TOYEK IIEPECEUEHUS TPAHUL] CJIOEB C TOPU30HTAIIIMU HET WM COBCEM MAJIO;

- YeM BBIIIE a0COTIOTHBIE OTMETKU BBIXO/Ia IJIacTa (CJI0s1), TEM BO3pacT ero MOJIOKE M Ha00O0poT;

- a0COJIFOTHBIE OTMETKH BBIXOZA OJTHOM U TOM K€ IPaHUIlbI CJIOS B Pa3HbIX y4acTKaxX KapThl OAMHAKOBBI MJIM PUOIU3UTEILHO OJUHAKOBBI.

UYro xe TaKkoe ¢/10il, KAKOBbI €I0 I'PAHULIbl U XapaKTEPUCTUKH?

Cnoui — 310 Oo0JIee UM MEHee OIHOpPOIHAsi 000co0IeHHas TOpHas OpOo/ia, OrPaHUUYEHHAs TOBEPXHOCTSMHU HACJIOEHUS U MIPOTATUBAOLIAsCA HA MHOTHE
KWJIOMETpBL. BepxHsis rpaHuLia ClIOsl — 3TO KP06/s, a HUKHSSA TpPaHULA — 3TO nodouiéa. BaxkHelell XapaKTEepUCTUKON €105 ABIJISETCS €0 MOUIHOCHIb —
HIMPUHA BBIXO/A CJI0s. Pa3nnyaroT HECKOIBKO BUIOB MOIIHOCTU — UCHUHHAS, UOUMAA VI 6epmuKaibHan (puc. 1).

MOIIHOCTh €10 MPU TOPU3OHTAIBHOM 3aJ€TaHUU paBHA Pa3HULE BBICOT MEXKIY KPOBJEH M MOJOLIBOM ClOS, ONPENEIEHHBIX B OJHOM MECTE.
Hcmunnas MOITHOCTh — 3TO KpaTdaiiliee paccTostHUE (MEPIEeHIUKYISIP) MEXAY KpoBied u mofaomBod (M), MOXKET U3MEHSATHCS IO MPOCTUPAHHIO CIIOS.
Buoumas moutHocts — 3710 mupuHa ciost (1), BeIxoasias Ha IOBEPXHOCTh H 66PMUKAIbHAS MOIITHOCTD — MEPIICHIUKYIISIp BHYTpH ci10s (M;). Eciin u3BecTHBI
a0COJIIOTHBIE OTMETKH KPOBJIM M MOJOLIBBI CJIOS,, TO UCTMHHAS MOIIHOCTb Oy/ET paBHAa pa3HUIIbl 3TUX 3HadeHUi. [Ipu pacuneHeHHOM penbede UCTUHHYIO
MOIIHOCTh MOKHO BBIYHCIIUTH 110 JAHHBIM M3MepeHui BuauMoi momrHoctH (l) u yrina Hakinona penbeda (), Bocrions3zoBaBmuck Gpopmymoi (111).

Ha xapre 1 mpuBenéH mpumep TOpU30HTAIBHOIO 3ajieraHus MopoA. Beixoawl cinoéB 0003Ha4YeHbl TOJBKO Ha IOTO-3alaJIHOM 4YacTH JIMCTa, Ha
OCTaJIbHOW TEPPUTOPUHN HAHECEHBI TOJILKO TOPU3OHTAIIH.

3anaHus mo kapre.

1. C mpaBoil CTOPOHBI OT KapThl HAPHCOBATh YCIOBHBIE O00O3HAYCHHUS B BUJIE NPSIMOYTOJBHHKOB C pa3Mepamu 8x15 MM, ¢ OTMETKaMu KpOBJIH,
NOJOLIBBl ¥ MOIUIHOCTH, 3aKPAIICHHBIMH COOTBETCTBYIOIIUM KparioM. YCIIOBHBIE O003HAUEHHUS PacIoyIaraloTcsi B CTPOTO XPOHOJIOTHYECKOMH
MOCIIEI0BATEILHOCTH CBEPXY BHU3 — OT MOJIOJIBIX CJIOEB K 0oJiee IPEeBHUM.

2. JlocTpouTh HE3aKpalIeHHYIO YacTh KapThl (IBa BapuaHTA: CEBEPO-3amaJHBIA W IOT0-3alaHbIi) — MPOBEAS HEAOCTAIOIINE TPAHUIIBI CIOEB U
3aKpacuB KparoM CJIOU B COOTBETCTBYIOIINUX UM IPaHUIIAX.

3. Toctpouts reonoruyeckuii paspe3 no nuauu Ab, rrne ropusonrtanbhbiii MacmTad 1:50 000 m BepTukanbHbld MacmTad 1:2 500 unu apyroi.
BeprukanpHpiii MacmTab moaOuparoT Tak, 4YTOOBI CIIOM ¢ MHUHHUMAJIbHONH MOITHOCTBIO H300pakajics mojocod He MeHbme 1 mMm. Bcee
Te0JIOTHYECKHE TPAaHUIIBI Ha pa3pe3e M300pakaloTcsl B BUJIE CIIOUIHBIX TOHKHX JIMHUM yepHoro ngeta. Criepsa, Ha pa3pe3 MEePeHOCITCS TOYKU
TOpPU30HTAJIEH, KOTOPbIE COSAUHSIOTCS TUIaBHOM JIMHUEH, U popmupyeTcs penbed. 3aTeM, HaUMHASL CBEPXY, C MOJIOABIX CIIOEB, OTKJIAJbIBAIOTCS
MOITHOCTH CJIOEB, 3aKPAIIMBAEMBbIE OIIPEIEICHHBIM KPAarioM HUJIH LIBETOM.




BepTukancHbIA pa3pes
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Puc. 1. 'eomeTpust HAKJIIOHHOTO TIACTA U BUJIBI MOILIHOCTH, M — nctuHHas, Mr — ropu3oHTanbHas, MB — BepTUKaJIbHAsI MOILITHOCTH TJIACTA;
| — Buaumas momrHocts (http://www.studfiles.ru/preview/4244284/page:2/).
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Tema 2. HakJIoHHOE 3aJ1€eTaHHE.

[Ipu HaKIOHHOM (MM MOHOKJIMHAIBLHOM) 3aJIETaHUH CJIOM Ha OOIIMPHBIX MPOCTPAHCTBAX HAKJIOHEHBI B OJTHOM HampasiieHuu. [Ipu Takom 3ajieraHnuu
MOPOJI, JUIsl OMPEIETCHUS TOJO0KEHUS CIOEB B MPOCTPAHCTBE MOJB3YIOTCSA 2/1EMEHMAMU 3A71€2AHUsA, B KOTOPbIE BXOIST MOHATUS O JUHUU NPOCIMUPAHUS,
JUHUU nadenuss N yena nadenus (puc. 2). Jlunueu npocmupanusi Ha3pIBa€TCS JTUHUS TEPECEUCHUST TTOBEPXHOCTH CJIOS ¢ TOPU3OHTAILHON TIOCKOCTHIO WIIH,
IPYTUMH CJIOBaMH, J00as TOPU3OHTAJIbHAS JIMHHUS Ha TOBEPXHOCTH CIIOS SIBJISIETCS JIMHUEH NMPOCTHPAHUS AHHOTO ClOs. JIuHuell naoenus Ha3bIBaCTCS
BEKTOp, TIEPIICHAUKYJISPHBIN K JTUHUW MPOCTUPAHUS, JISKAIIHN Ha TTOBEPXHOCTHU CJIOSl M HAIlpaBJICHHBIM B CTOPOHY €ro HakJIoHa. JInHus majgeHus obnamaer
HauOOJBIIMM YTJIOM HAKJIOHAa K TOPU30HTY MO CPABHEHHIO C JIOOOW IPYrod JTUHHEH, KOTOPYIO MOXHO IMPOBECTH HAa TMOBEPXHOCTH CIOS. Yarom naodemus
Ha3bIBACTCSl yrOJI, 3aKJIIOUYCHHBIH MEXIy JWHUEW MMaJeHUs M TPOCKIMEH ee Ha TOPU3OHTAIBHYIO IIJIOCKOCTh. llojlokeHWe IMHUM TPOCTUpPAHUS B
HpOCTpaHCTBe OHpe,Z[e.H}IGTC}I cc aBI/IMyTOM, a JJUHUU IMaCHUS — aSI/IMYTOM nu YTJIOM ImagacHus o.

Puc. 2. DnemeHTHI 3aNieranus aa — TMHUS IpocTupanus, bb — nmuHus magenus, o — yron nagenus. (Ilonsuun, 2014).

Hanomuum, uto asumymom (puc.3) 3aJaHHOTO HANpaBICHUS HA3bIBACTCS NPAaBblii BEKTOPHAJBHBIA Yroj, 3aKIIOUEHHBIH MEXIY CEBEPHBIM
HalpaBJICHNEM HCTHHHOTO MEpUAMaHa W 3aJaHHBIM HampaBleHueM. JIunua npocmupanus, Kak W no0as Apyras JUHUS, UMEET JBa MPOTHBOIIOJIOKHBIX
HaNpaBJICHUs, IO3TOMY Y JIMHUU NPOCTHUPAHHUS MOKET OBITh 3aMEpeHO JBa a3MMYyTa, pa3iHyaromuxcs Mexay coboil Ha 180°. Tak kak squnus nadeuus
BEKTOP, TO OHA MMEET OJTHO OTIPE/ICIICHHOE HAMpAaBJICHNE, U JJIS1 HETO MOXKET OBITh 3aMEpEH TOJIBKO OAMH a3uMyT, oTindatonmiicss Ha 90° oT asuMyTa JIMHUA
npocTUpaHus. 3HaUeHHUE yria MajeHus He MOKeT ObITh Oosbie 90°,

[Ipy HakJIOHHOM 3aJleraHUM CIIOEB, Yallle OKa3bIBAECTCS BO3MOXKHBIM M3MEPHTH JIMIIb BHIMMYIO MOMIHOCTH ciosi. Ha puc. 4 ykasaHbl pazimuyHble
Cllydyad BBIYMCIICHUS UCTMHHOW MOIIHOCTH B CEUCHHUSX, OPUECHTUPOBAHHBIX MEPIECHINKYIISIPHO JIMHUU MPOCTUPAHUS IO U3MEPEHHON BUAMMONW MOIIHOCTH,
YTITy TIAJICHUS CIIOSI M HAKJIOHY TIOBEPXHOCTH pelibeda.



Puc. 3. I3mMepenune oTHOTO U3 a3UMYTOB JIMHUH MPOCTUPaHUS (A) 1 a3umyTa TuHU nagaeHus (B).

Ecnn wucTHHHAS MOIIHOCTBH CIIOS ONpENENseTCs B CEYCHHH, OPUEHTUPOBAHHOM KOCO MO OTHONICHUIO K JIMHWM HPOCTHUPAHMSA, TOTJA BBOJIST
COOTBETCTBYIOIIYIO MOMPABKY Ha OTKJIOHEHHE JMHHUU pa3pe3a OT HalpaBiCHHs MaJeHHs. DTU MOMPABKU BBIPAKAIOTCS YIJIOM Y, MPEACTABISIONIMM CO00i
Pa3HOCTh MEXIy a3MMyTaMHU JIMHUH MPOCTUPAHHSA U u3MepeHus. Beranciaenus nponsBoasat mo ¢opmyne I1.M. JIeOHTOBCKOTO, IS KKAOTO KOHKPETHOTO
ciyyas (puc. 4).

h — paccrosiHEe MexIy KpOBIEH M MOJOIIBOW ClOS (B CiIydae OINPENCNICHUS HEMOJHOW MOLIHOCTH, 33 HEH3BECTHYIO IPAaHHIly NMPUHHMAETCS OCh
CKJIaJKU WM TOYKa Haubojee ynai€HHAs OT M3BECTHOM TpaHMIIbI), U3MEPEHHOE IO JMHUU MaJCHUS HAa HEHAPYLIICHHOM y4yacTKe CJIos. Y4acTKaMu ¢
HapyIICHHBIM 3aJIETAHUEM CUHUTAIOTCS TPAHUIIBI IEPEKPHITHIE HECOTJIACHSIMH, CKIIAIKU M Pa3pHIBHBIC HAPYIICHUSI.

0. — YroJI najieHust ciosi. BeiOupaeTcst yuacTok ciios, TAe Yroi HaJeHusl He U3MEHSETCS OT KPOBJIM K MOJOIIBE U a3UMYT MaJICHUS HE MEHSET CBOETO
HalpaBJICHNsl Ha IMPOTUBOIOJIOXKHOE. B cirydae ecnu 3HaueHne yria majaeHus U3MEHSETCS, COXpaHss CBOE HarpasJeHue, Oepercs cpeqHeapumMeTnIeckoe
3HAa4YEeHHE BCEX 3TUX YIJIOB.



B — yron nakioHa penbeda. Onpenensercs Mo ToH ke GopMysie, UTO U YroJ MaJeHHs CII0d, I/I€ 3a BEPTUKAIBHOE 3AJI0)KEHUE TIPUHIUMAETCS Pa3HULIA
BBICOT peibeda MeKAy KpOBJIEH U IOJOIIBOM IO JMHUM M3MEPEHMs, a 3a TOPU30HTAIBHOE 3aJI0’KEHHE MPUHHMAETCS PACCTOSHUE MEXIY KpOBJIEH U
MOJIOLIBOM MO JIMHUU U3MEPEHHUS, TIepeBeIEHHOE Yepe3 MacIITad B METPHI.

H=h-cos o

| H=hsm {ax-A) H=h-sin(B-a) H=h-sin (a+8)

Puc. 4. Paznuunbie cirydau onpesesieHusi ICTHHHON MOIIHOCTH HAKJIOHHO 3aJIETAIONIMX CJIOEB B CEUCHUSX, MIEPIICHINKYISPHBIX TIPOCTUPAHUIO CITOS:

a — TIpY TOPU3OHTAIBHOM MOBEPXHOCTH penbeda, 6 — M0 KepHY OypOBOil CKBaKMHBI, 8 — MPH HAKJIOHHOW MOBEPXHOCTU peibeda (Cloil magaer B CTOPOHY
HaKJIOHA MMOBEPXHOCTH penbeda, Kpyde penbeda), & — TO ke, HO CJIOH MajaeT B CTOPOHY HakJoHa penbeda, mojoxke penbeda; 0 — TO ke, CIOW MmajaeT B
CTOpPOHY, MPOTHBOIIOIOKHYIO OTHOCUTEIIFHO HAKJIOHA MIOBEPXHOCTH peibeda. H — CTUHHAS MOIIHOCTB: N — BUAMMAs MOIIHOCTB; O — YroJ HaJeHHUs CIIOS;
B — yroJy HakJIOHa TTIOBEPXHOCTHU pebeda.

Ha kaprax 2 — 9 npuBeneHbI TpUMEPHI HAKIIOHHOTO 3aJIeTaHMs MTOPOJI, KPOME TOTO TaM BCTPEUAIOTCs (IIeKCypa M HECOTJIaCHOE 3ayieranue cioéB. Te KapThl, K
KOTOPBIM HYXHO IMOCTPOUTH CTPATUTPpahUUECcKyI0 KOJIOHKY, TOJKHBI OBITH 0(OPMIICHBI B IBETHOM BHJIE. Ecu Bo3pacT clio€B He U3BECTEH, TO €ro CIEAyeT
BBIOPATh CAMOCTOSITEIHHO.

Onpenesienne riryOMHBI 3aJ1eraHUA CJI0S B 32IaHHOM TOYKe HA KapTe.

C nOMOIIIbIO CTPATOU3OTHIIC U 3AT0KECHHS JIETKO ONPEACTUTh MIYyOUHY 3aJIeTaHus oS B JIFOOOH 3a/JJaHHOM TOYKE Ha KapTe C TOPU3OHTAISIMH pelibeda.
MosxHo chopMynupoBaTh 3Ty 3a7ady M Kak ONpelesieHue IIyOMHBI MPOEKTHOW BEPTUKAIBHOW CKBAaXXHHBI 10 TOTO WJIM MHOTO HAKJIOHHOTO TUIacTa B
3aJJaHHOM TOYKE Ha KapTe.



Jnst pemieHust 3TOM 3a7a4M HEOOXOAUMO HAlTH aOCOJIOTHYIO OTMETKY IuIacTa (€ro KpOBIM) B ATOM CKBaXXMHE M CPaBHHUTb €€ C OTMETKOH yCThs
CKBa)XMHBI. BbIUNTAas U3 OTMETKU yCThsl CKBa)KUHBI OTMETKY KPOBJIH IJIACTa, MOJIY4al0T UICKOMYIO INIyOHHY BEPTUKAIBHON CKBAXXKUHBI J]O KPOBJIH I1J1aCTa.

OTMeTKa yCThbs CKBa)KMHBI B 33/IaHHON TOYKE HA MOBEPXHOCTHU JIETKO OIpPENEeNsIeTCs M0 M30JIMHUAM penbeda Ha kapre. 1t Toro 4rodbl onpenennTh
OTMETKY KPOBIIU IIJIACTa B 3alaHHOM TOYKE, IPOBOJSAT, 3HAS 3aJI0’KEHUE, CTPATOU30THUIICH! KPOBJIM B HAIIPABJICHUY IaJICHUS IIJ1acTa 10 TeX MOp, TOKa OJIHA U3
HUX HE NMPOUJET yepe3 3aAaHHy0 TouKy. OTMETKa 3TOH CTPaTOU30THIICH U OyIET OnpeaessaTh a0COMIOTHYIO BEICOTY KPOBJIH IJIacTa B TOUKE IEPECEUCHUS ee
CKBAYKUHOM.

Ecnu 3amaHHas TOuka OKaXeTcs MEXAY CTPaTOM30THIICAMHU, HEOOXOAWMO MyTEM HHTEPHONSIUH HANTH TaKyl0 MPOMEXYTOYHYIO CTPATOU3OTHUIICY,
KOTOpasi COBMECTUTCS C ITOM TOUKOIA.

Tak, HanpuMmep, Touka A HaxOIUTCS MEXIy cTpaTous3orurncamu kposiau ¢ ormerkamu 150 m 100 m (puc. 5). PazgenuB paccrosiHue Mexay 3TUMU
CTPATOM3OTUIICAMU HAa 5 paBHBIX YacTEW, MPOBEAEM MPOMEKYTOUYHBIE cTparomszoruncekl ¢ ormerkamu 140, 130, 120, 110 m. Yepe3 Touky A Ha Kapte
IIPOXOJUT JOIOJIHUTENbHAs cTpaTonsorunca 130 m. CinenoBarenbHO, OTMETKA KpOBJIM IulacTa B Touke A paBHa 130 M. Ecnu Touka A okaxkeTcs MexXAy
JOMOJHUTEIBHBIMH CTPATOU30TUIICAMHU € BEIMYMHOM cedeHus 10 M, To Hy»kHO OyJeT POBECTH B ’TOM MHTEPBAJIE €IE PsI AONOJHUTENbHBIX CTPATOU30TUIIC
C MEHBILIUM CEUYEHUEM, HalpUMep, 5 Wi 2 M.

MOXHO yIpOCTHTh PELIEHHE 3TOH 3aJaud — OMYCTUTh NEPHEHIUKYJSAP U3 3aJaHHOH TOYKM Ha ONMXKaMIIyl0 CTPaTOM30THIICY KPOBIM ILIacTa U, He
MPOBOJIL CTPATOM3OTHUIIC, OTKJIAIBIBATh HA HEM TIIOCJIEIOBAaTEIbHO BEIHYMHY 3aJOXKEHHUS WU, €CIH IMOTpedyeTcs, €ro NpOoNopLUUOHATbHBIE TOJIH 10
COBMEIILIEHUS OJJHOTO U3 OTPE3KOB C 3aIaHHOM TOYKOM.

SIS 111
iy ’ 111
~ |
PR .ﬂ|
i 11!

P ? i

|| [

328828

VYcrbe ckBaKUHBI (TOUKA A)
Puc. 5. Cxema, nyurocTpupyromias onpeie’eHne rIyOrHbI 10 KPOBIM HAKJIOHHOTO IJIACTa B 33/IaHHOM TOYKE 0 CKBKUHE: @ — pa3pes; 6 — IIIaH

2 Cnoco6: OnpenensieM BBICOTHYIO OTMETKY YCTbS CKBR)XHMHBI TaKK€ KaK B IEPBOM ciydae. 3aTeM HaxXOJUM CTPATOU3OTHUIICY KPOBJIM IIJIAaCTa C TOH XKe
BBICOTHON OTMETKOH YTO U YCTbE CKBaXKMHBI, U3 TOUKH A(YyCTbe CKBa)XKHMHBI) OIIyCKaeM NEPIEHAUKYISIp Ha 3Ty cTpaTou3orumcy. M3mepsem pacctosHue ot
YCTbsl CKB@KMHBI JI0 CTPATOM3OTHUIICH KPOBIH IUIACTAa C TOHM K€ BBICOTHOM OTMETKOW M uepe3 MacuiTad MepeBOJUM €ro B METpbl Ha MecTHOCTH. [lamee



BBIUUCIIIEM TNIyOMHY CKBaXHHBI MO (opmyne: H= £L.Xc0os o rae £L -- paccTosiHMe OT yCThS CKBaXXKMHBI J0 CTPATOM3OTMIICHI KPOBJIM IIACTa C TOM XKe
BBICOTHOM OTMETKOM, + CTaBUTCSI €CIIU IBUKEMCS 110 JUHUHM BOCCTaHUS, - CTABUTCS €CIIM IBHYKEMCS 10 JTMHUM MTaJCHUS; a 0L — YTOJI MaJCHUS CII0S.

Ha xapre 2 xaxaplii CJ10¥ 3TO OTAETBHBIN BapuaHT 3a1anus. Touku A, B, - G ckBaXUHBI.
3AJIAHUE:

1. OnpenenuTp 37EMEHTBI 3aJIETaHUs U MOIIHOCTH CJIOEB

2. IlocTpouTh T€0IOTHYECKUN pa3pes

3. Onpenenuth TyOWHY CKBaXKHHBI IO KPOBIIU IIJIACTa IByMsI CIIOCOOaMH

Ha xapte 3 nmoka3zaH BBIXOJl OJTHOTO CJIOSI U pa3pe3bl MO IBYM CKBaKMHAM.
3AIAHHUE:

1. OnpenenuTp 37EMEHTBI 3aJIETaHUs U MOIIHOCTH CJIOEB

2. 1oCTpOUTh T€0IOIMUECKYIO KapTy

3. ITocTpoUTh T€OTOTUYECKUM pa3pe3 BKPECT MPOCTUPAHUS CIOEB

Ha xapre 4 n300paxén mpumep HaKJIOHHOTO 3aJIeTaHus ¢ (DIEKCYpO.

3AJIAHME:

1. OnpenenuTh 3J€MEHTHI 3aJIeTaHUs U MOIIIHOCTH CIIOEB, U AJIEMEHTHI 3aJIeraHUs CMBIKAIOLIET0 KpbLia
2. BeiOpath Bo3pacT nopoa ¥ 0opOpMHUTH KapTy B LIBETHOM BUJIE

3. ITocTpoUTh T€OTOTUYECKUI pa3pe3 BKPECT MPOCTUPAHUS CIOEB

4. ITocTpouTh CTpaTUTPaAPHUUECKYIO KOJIOHKY

®OJIEKCYPBI

dnexkcypaMH Ha3bIBalOTCS KOJEHYAThle M3TMOBI B CIOMCTBIX TOJIAX; BBIPAXKEHbI OHM OOBIYHO HAKJIOHHBIM IOJIOKEHHEM CJIOEB MpHU OOIIEM HX
TOPU30HTAIFHOM 3aJIeTaHUH WM OoJiee KPYThIM IMaJeHHeM Ha (oHe OOIIero HaKJIOHHOTO 3ayieraHus. Y (ruekcyp B BEpTHKAIbHBIX pa3pe3ax BBLACISAIOTCS
CIEeYIOIe 3JIeMeHTHl (puc. 6). BepxHee, WM MOJHATOE, KPbUIO; HIDKHEE, WM OIYIIEHHOE, KPBUIO; CMBIKAIOIIEE KPbLIO; YroJ HAKIOHA CMBIKAIOIIETO
KpbUIa; BEPTUKAJIbHAS aMILIUTY1a CMEIIAOIIEr0 KPbLa.

dnekcypsl, pacIpOCTPAHEHHBIE B IOPOAAX C HAKIOHHBIM 3aJIETAHUEM, MOTYT OBITh COTVIACHBIMU M HECOTJIACHBIMU. B cornacHbIX ¢uiekcypax BepxHee,
HIDKHEE M CMBIKAIOIIee KPbUIbsl HAIPABJICHBI B OJIHY U TY JK€ CTOPOHY, B HECOTJIACHBIX (hJIEKCYpax BepXHEe M HUKHEE KPbUIbS HAaKJIOHEHBI B OJJHY CTOPOHY, a
CMBIKAIOIIEe KPbUIO — B MPOTHUBOMNONOXKHYIO. Eciin KojaeHooOpa3Hbli M3rub mopoj HaOioJaeTcs B FOPU3OHTAIBHONW IUIOCKOCTH, Takas (ieKcypa HOCHUT
Ha3BaHUE NOPU30HTAIIBLHOM.



Puc. 6. Cxema ctpoenus diekcypsl
Ab — BepxHee WM NPUIIOAHATOE KpbUIO; Bl — HM)KHEE MM OIYIIEHHOE KpbLIo; 5B — CMBIKAOIIEe KPbUIO; 0. — Yrojl HAaKJOHA CMBIKAIOLIEro KpblIa; a —
BEPTHKAJIbHASI AMILIUTY/Ja CMBIKAIOIIErO Kpblia

Ha xaprax 5,6,7,9 u300paxEH mpuMep HAKIOHHOTO 3aJ€TaHHUs C HECOIVIACHSIMM, TaK 4TO /Ul Havajla HEOOXOAMMO OMPEICNHTh (hOpMY 3aleraHusi KaIoro
KOMIIJICKCA.

3AIAHHUE:

1. OnpenenuTp 37€MEHTBI 3aJIETaHUs U MOIIHOCTH CJIOEB

2. [TocTpouTh reOJOTUIECKHI pa3pes

3. [TocTpouts cTpaTurpaduuecKyro KOJIOHKY

HECOI'JIACHUA (ITo A. A. borgaHosy.)

Bo3MoxHBI 1Ba ciydasi COOTHOLIEHUM MEXKIYy MOPOJAaMH, CIAraroIlIMMU CIOUCTHIE TOJIIMA. B mepBOM M3 HUX Ka)Iblil BBILICIICKALINN CIOW WIIA
KOMIUIEKC CJIOCB, COCTAaBJISIONIMX JAHHBIA CTpaTUrpad@uuecKuii TOpH30HT, 0€3 KaKuUX-TMOO CJEJI0B TEepephiBa B HAKOIUICHWHM OCAJKOB HAJIeTaeT Ha
MOJICTUJIAIOIINE MOPoAbl. Takue B3aMMOOTHOIICHUS, OTPAKAOIINE HEMPEPBIBHOCTH MPOIECca HAKOIUICHHS O0CaaKa, 00YCIOBIUBAIOT CO2NACHOE 3A1€2aHUe
nopoJi. Bo BropoM ciydae MeXay BBIMICTSKAIIMMH U TTOJCTUIIAIOMIUMH UX CIOSMH CTpaTturpadudecKas Mmocjaea0BaTeIbHOCTh HAPYIIACTCS, U OTIOKEHUS
TeX WU UHBIX CTpaTHrpauuecKux TOPU30HTOB B pa3pese OTCYTCTBYIOT. [Ipy 5TOM BO3HHKAET Heco2nacHoe 3a1e2anue opo/l.

[TosisBnenne Hecoriacuii MOXKET OBITH OOYCIIOBIECHO pa3IMYHbIMU NMpuuuHaMu. OHU MOTYT SIBUTHCS PE3YyJbTATOM IE€pephiBa B OCAAKOHAKOIIJICHUU
mu00 BO3HUKAIOT TIPU TEKTOHWYECKUX TMEPEMENICHUSX OJHUX TONI] OTHOCHUTEIBHO JpYrux. B mepBoM cioydae HeCOrjacusi Ha3bIBAIOTCA
cmpamuepaghuueckumu, BO BTOPOM — MeKMOHUYeCKUMU.

B cmpamuepaghuueckux necoenacusx BeiafieHue T€X WU UHBIX TIOPOJ M3 Pa3pe30B BBI3BIBACTCS MPEKPAIICHHEM 0CaaKo00pa30oBaHusl, T. €. CMEHOM
pexuMa, OJaronpusATHOTO JJISI HAKOIUICHUS OCAJKOB, YCJIOBHSIMH, B KOTOPBIX IPOMCXOAUT pa3pylIeHHE W Pa3MbIB paHee 0Opa30BaBIIUXCS TMOPO/I.



Crparurpadguueckue HECOIJIacHsl MO PsAY pa3lIUYHBbIX MPU3HAKOB (BEJIMYMHA YIJIa HECOTJacHs, OTYETIMBOCTh BBIPAKEHUS IOBEPXHOCTH HECOTJIACHS,
IUIOIIA/b PAacPOCTPAaHEHMs], YCIOBUS BOSHUKHOBEHUS) MOTYT OBbITh pa3/ieleHbl Ha HECKOJIBKO BUJIOB.

[To BennuuHe yriza HECOTJIACHS MOTYT OBITh BBIACITICHBI: nApalelbHoe, Yelosoe U ceozpagduieckoe HeCOTTIacHsl.

Ilapannenvnoe necoznacue BbIpaXkaeTcsi MEPEPHIBOM CIIOEB, 3aJ€raloluX napamiensHo. O0e cepuu CIIOEB BBIIIE U HUXKE NTOBEPXHOCTU HECOTIIACUS
pacrioyiaratoTcsi mapajiesIbHO APYT IPYTY HO OHU OTJIMYAIOTCS IO COCTaBy MOPOJ] U IO 3aKJIIOYSHHBIM B HUX OKAMEHEJIOCTSIM.

PasrpannunBaromnias 3TH CepUM IMOBEPXHOCTb HECOINIACUs BbIpakeHa O4YeHb pe3ko. OOBIMHO OHa MpPEACTaBIseT cO0OM MOBEPXHOCTh JApPEBHEH
MOJIBOJTHOM SPO3UU WM HA3eMHOM JeHyAauuu, cOpMHUPOBABUIYIOCS B TOT OTPE30K BPEMEHM, KOTJa MPOUCXOAMIIO MOTHATHE M MPOILecC 00pa3oBaHUS
0CaJI04HBIX TOJI ObUT IPEKpAaIEH.

Yenoeoe necoznacue Bripaxaercs nepepbIBOM MEXIY ABYMSI KOMITJIEKCAMH CJIOEB, UMEIOIIMMU Pa3IUYHBINA yrojl HaKJIOHa.

[ToBepXHOCTB HecOIIacHsl, pa3zeisis HECOTTIACHO 3ajleralolliie CBUTHI, CPE3ACT MO YIJIOM Pa3jInYHbIe TOPU30HTHI IPEBHEH CBUTHI U IPOXOAUT Ooee
WIM MEHEe MapaJjIeNIbHO TPaHHWIIaM MEXAY OTACIbHBIMH TOPHU30HTAMH MOJIOJIOW CBUTHI. DTOT MpPH3HAK SBISETCS OJHUM M3 HambOoiee BaKHBIX IS
YCTAQHOBJICHHS YIJIOBOTO HECOIJacHus MpPU TIeOJOrMYECKOM KapTUPOBAaHMM M IPU UYTEHUM TIeOJOrMYecKHX KapT. BenwumHa yriia Hecoryiacuss MOXET
KosebaTbesl B 04eHb HUPOKUX npenenax — oT 0 1o 180° u pe3ko U3MEHATHCS B pa3IMYHBIX y4acTKax. B TOM ciydae, eciu yroy Hecoryiacusi He IpeBbIIIaeT
30°, 0OBIYHO TOBOPAT O CIa0OM YTIIOBOM HECOTJIACHU, TIpH yriie Hecornacus 6osee 30° — 0 pe3KOM HECOTJIaCHH.

A3uMymansHvim yeno6viM Hecoenacuem Ha3bIBaeTCsA TaKoe, IPU KOTOPOM MPOCTHPAHHSI KOHTAKTUPYIOLIUX CBUT HE COBIA/IAIOT.

Takum 00Opa3oM, MoHAas XapaKTePUCTUKA YIIIOBOIO HECOIJIACUS CIIAraeTcsl U3 JBYX BEJIMUYMH: 3HAUCHMs yIJIa HECOIJacHs U YIJIOBOH BEIMYMHBI
a3UMYTAJILHOTO HECOTJIACHSL.

TI'eozpachuueckum necoznacuem Ha3bIBaCTCs YIJIOBOE HECOIIAaCHE C YIJIoM MeHee 1°. BceieacTBue Manoro yriia Takoe HECOrjlacMe MOXET ObITh
YCTQHOBJICHO TOJBKO TPU M3YyYCHUH OOUIMPHBIX TeppuTopHil. B KakaoM oOTAeTbHOM OOHAKEHHUM HECOTJIACHO 3aJleraiollie BEpPXHHUE CBHUTHI
XapaKTepU3yIOTCs HAJIETaHUEM Ha pa3IMyHble MOACTUIAIONINE CTPaTUrpapruecKue TOPU30HThI 0€3 BUAMMOIO HapyIIEHUs NapajljIeIbHOCTH B OPUEHTHPOBKE
[IOBEPXHOCTEH HACIOCHHUS.

Ha kapre 8 n300pax€H nmpumep HECOTTIACHOTO 3ajJeTaHus, BMECTO TOPH30HTAJICH JaHbl OTACIbHBIE TOYKU ¢ a0CONIOTHRIMU OTMETKaMH penbeda, s Havana
HEO00XO0UMO OIPEACIUTh (HOPMY 3alIeraHUs KaXI0I0 KOMILJICKCa.

3AIAHHUE:

1. OnpenenuTp 37EMEHTBI 3aJIeTaHUs U MOIIHOCTH CJIOEB

2. BeiOpath Bo3pacT nopoa ¥ 0opOpMHUTH KapTy B LIBETHOM BUJIE

3. IlocTpoUTh T€OTOTUYECKUM pa3pes

4. [TocTpouTh cTpaTUrpaPUIeCcKyro KOJIOHKY
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Macrrra6 1:40000

Ceuenue ropuzonraneil yepes 100 m.
JIETEHJA: 1 — necok 3 — U3BECTHSIK 5 — ruHa
2 — TIecYaHHCTAas TIIMHA 4 — mepreinb
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2—mu3pecrHAKE
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4—rauHn
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Kapra 6 Macrura6 1: 10 000

| — raneunnku W NeckH; 2 — aJeBPOJHTH H aprHJHTH; 3 — MEJKOSEPHHCTble MeCUaHHKH; 4 — KpYNHOIEPHHCTEIE  OY-
JIMHTOBBIE TecHanHKH H TFaleuHHKH; 5—Ba."|)fH!ibIc KOUTAOMEePaThl; 6‘—‘!1339(‘,’!’1{“1(}1; 7 — MHTOKJAaCTHUECKHEe T)’lilbl JAETMADHTOBOrO
cocrapa; 8 — anpneauT-6a3anbTH; 9 — KpeMHHCTHE C/aHIIbl
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. | — necyaHncTEHe MepreJH; 2 -— H3BECTKOBHCTHE NeCYHaHHKH; 3 — TeMHO-CEpHle IOJOMHTH; 4 — Ty(B /AHNapHTOBOTO CO-
craBa; 5— ToHKOeJNOHMCTHIE Ry(onecyaHnku; 6-— OpPraHoreHHO-JeTPHTOBEIE H3BECTHAKH; 7 — AWMApHTH; 8 — KoHrAOMepate; 9—
APTHJJIHTE H AJEBPOJHTHL
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Macmrrad 1:10 000

Z7S
VAR

| — nanuTe; 2 — necyanHkH; 3 — neckH; 4 — H3BECTHRKH; 5 — anne3uTH; 6-— acnHaHWe cAaHuE; 7 — Tydoanespo-
JIRTHL,
Hopuanenas nocneroBateasdocTs 3HAKOB B AereHle He coXpaHeHa



Macmra6 1: 20 000
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I — necKkH M rajeuHHKH; 2 — OJHIOMHKTOBLIE IECKH; 3 — MeprefiH; 4 — necuaHHCTHe IVIHHM; 5-— pHIXJEE KOHIJIOMe-
paThl; 6 — H3BeCTHAKOBLIe OpeKuHH; 7 — KPHCTAJMNOKAACTHYECKHE TY(QH JHNAPHT-JALHTOBOTO COCTaBa; 8 — M3BECTHAKH; 9— mec-
YAHHKH H TrpaBeautsl; 10— Tydonecyaunku ® TydoanenposuTh; 11— KpeMHHCTHIE CAAHIL



Tema 3. CkyaguaTtoe 3aj1eranme.
CKIIAJJKN U UX DJIEMEHTDI

CrilagkaMM Ha3bIBaIOT BOJIHOOOpa3HbIE W3THOBI B CJIOUCTHIX TOJINAX, OOpasyrommecs MpH IJIACTHYECKUX JedOopMalusx TOPHBIX TOPOSI.
COBOKYIHOCTH CKJIaJIOK COCTaBJISIET CKJIA4aTOCTh.

Cpenu CKJIaIOK BBIACISAIOTCS JBE OCHOBHBIE PAa3sHOBUIHOCTH — GHMUKIUHANbHbIE W CUHKIUHATbHbIE. AHMUKIUHATbHOIMU CKIAOKAMU
(aHTUKJIMHAISIMHM) Ha3bIBAIOTCS M3THObI, B IIEHTPAIBbHBIX YacTAX KOTOPBIX pacroyaraloTcss HauOolsiee IpPEeBHUE IMOPOAbl OTHOCUTEIBHO HUX KpaeBbIX;
nepudepuyeckux yacteid. B cunkaunanvnovix cknadkax (CHHKIMHAIAK) HEHTPAIbHBIE UX YAaCTH CJIOXEHBI MOpoAaMu 0oJiee MOJIOABIMH 10 CPAaBHEHHIO C
MOPO/IaMH, CJIaralolIMMH UX KPaeBbl€ YaCTH.

B cknaske BBIACTSIOTCS CIEAYIOIINE JIeMEHTHI. YacTh CKIaJKu B MECTE Meperuda cioeB Ha3bIBACTCS 3AMKOM, c6000Mm Wi adpom (puc. 7. 1-2; 3-4;
5-6; 7-8). TepMuH «s10po ckiadkuy yHOTPeOJSeTCS MPH XapaKTEPUCTHKE IMOPOJ, CIAraroliuXx [EeHTpajdbHbIC 4YacTH CKiaiakd. [Ipw ommcanuu (HOpMBI
neperuba ClI0eB YHOTPEOISIFOTCS TEPMUHBI «C800» WIH «3aMoK». YacT CKIIaZOK, MPUMBIKAIOIINE K CBOAY (3aMKY), Ha3bIBaloTCs Kpolabamu (2-3; 4-5; 6-7).
VY CMEXHBIX aHTUKJIMHAIM U CUHKIIMHAIA OHO KPBUIO SIBJISIETCA OOIIUM. YTO0JI, 00pa30BaHHBIN JTUHUSAMU, SBISIIOIIMMHUCS MPOJIOJKEHUEM KPbUIHEB CKIIAIKH,
HA3bIBAETCS Y2/10M CKAAOKU O.

3
N7
Puc. 7. Dnementsl cknanku: 1-2, 3-4, 5-6, 7-8 — 3amok, 2-3, 4-5, 6-7 — KpbUIbs CKIAJIOK.

Ocegoil nosepxHocmuio CKIAIKU HA3bIBACTCS MOBEPXHOCTh, TPOXOIAIIAS Yepe3 TOUKH IMeperuda cioeB, COCTABISIONIUX CKIAIKY.

Ocegoil nunuell cK1aoKu, Wi 0Cbl0 CKIAOKU, HA3bIBACTCS JIMHUSA NEPECEUCHUs] 0CEBOM MOBEPXHOCTH C MOBEPXHOCTHIO penbeda. OceBas JTUHUSA
XapaKTEepU3yeT OPUEHTUPOBKY CKJIAJKHU B IJaHe. Ee mojoxkenue onpeaensercs a3uMyTOM MPOCTUPAHMUSL.

Hlapuup — 310 nuHus neperunda ckiaaku. [IpocTpaHCTBEHHOE MOJOXKEHUE HIapHUpPA (a3UMYT MOTPYKEHUS M Yrojl MOTPYKEHHS) MOXKET ObITh
3aMEPEHO U BBIHECEHO HA I€0JIOTMYECKYIO KapTYy.

Pa3mMepsbl ckiaiok XapaKTEpU3YIOTCS JJIMHOW, IIUPUHOW M BBHICOTOM. JIJIMHA CKJIAJAKHM — 3TO PAaCCTOSHUE BIOJIb OCEBOW JIMHUU MEXIY CMEXKHBIMU
nepernOamu mapHupa. Hupuna ckaagku (WM FOPU3OHTAIBHBINA pa3Max) COCTaBISETCS U3 PACCTOSHUS MEXAY OCEBBIMU JMHUSMHU JBYX COCETHUX
aHTUKJIMHANIEH WIM CUHKIMHaNed. BblcoToil ckIaaku (WM BePTHKAJBHBIM Pa3MaxoM) Ha3bIBaeTCs PACCTOSHHUE IO BEPTUKAIM MEXAY 3aMKOM
AQHTUKJIMHAII M 3aMKOM CMEKHOMU ¢ Hel CHHKJIMHAJIN, K3MEPEHHOE 110 OJJHOMY M TOMY JKe Clioto (puc. 8).



Puc. 8. Pazmepsn! cknanok:
a — JUTMHA CKJIAJIKH, O — IUpHUHA (TOPU30HTAIBHBINA pa3Max), 8 — BEICOTA (BEPTUKAJILHBIN pa3Max)

MOP®OJIOI'MYECKAS KITACCUOPUKALINA CKITAIOK

Knaccudukanuu ckiagok cTposTcs Ha pa3iMYHbIX NpUHIUNAX. B ocHOBY kiaccupukanuu MOXeT OBITh TMOJNOXKeHa (GopMa CKIAJ0K WU HUX
npoucxoxaeHue. Kmaccudukanus, B KOTOPOH CKIAIAKU pazfesieHbl o (opMe, Ha3bIBACTCAd MOp@hon02uteckoll, KIacCU(PHUKAIMS, OTPaKaIoNas yCIOBHS
o0Opa3oBaHMs CKJIaJOK, HOCUT Ha3BaHUE ceHemuyeckou. Mopghonozuueckasn n ecenemuyeckas KaacCU(PUKAIUU YUUTHIBAIOT Pa3INYHbIE CBOMCTBA CKJIAN0K U
IIO3TOMY AOIOJIHSAIOT IPYr ApYyTra.

B mopghonoeuueckoii knaccugurayuu cknaaku AeiasTcs 1Mo psLy NPU3HAKOB.

I. TIo monoxeHunto 0ceBOr MOBEPXHOCTHU BBIJEIISIIOT:

A. CHUMMeTpHYHbIE CKJIATKH C BEPTUKATBHON 0CEBOM MOBEPXHOCTHIO M OJIMHAKOBBIMH YIJIaMH HAKJIOHA KpbLIbeB (puc. 9, 1).

b. AcuMMeTpuYHBIe CKJIAJKH C HAKJIOHHOHN WIIM TOPU30HTAILHON OCEBOW MOBEPXHOCTBHIO M Pa3IMYHBIMHU yIIIaMH HaKJIOHA KpbUibeB (puc. 9, 2). B
CBOIO OYepelb OHU MOTYT OBITh pa3ziesieHbl Ha YEThIpe BUA:

1) HaAKJIOHHBIE CKJIAKH C M3JICHUEM KPBUTEB B IPOTUBOIIOJIOKHBIE CTOPOHBI PA3IMYHBIME yIIIaMH U HAKIIOHHOHW OCEBOM MOBEPXHOCTHIO (puc. 9, 3).



2) ONPOKHMHYTHIE CKJIATKH C KPbLIbsIMH, HAKJIOHCHHBIMU B OJIHY U TY K€ CTOPOHY, ¥ HAKIIOHHOM OCEBOI MOBEpXHOCTHIO (puc. 9, 4). B onpoKHHYTHIX
CKJIaJIKaX pa3InyaroTCs HOPMaJbHBIC M OMPOKUHYTHIC (MJIM MOABEPHYTHIC) KPbLIbs (puc. 9, 5): B HOpMaJIbHOM KpbLIE IMOPOJIBI 3aJIEral0T HOPMAIbHO, T. €.
MOJIO/IBIE OTJIOXKEHUS PACMOJIAraloTCsl BBIIIE JPEBHUX; B OMPOKHHYTOM, MOJBEPHYTOM KPBLJIE COOTHOIICHHE MEXAY JPEBHUMHU U MOJOJBIMH MOPOJAAMHU
HEHOpPMAaJIbHOE — JPEBHUE MOPO/IbI 3AJIETAIOT BBIIIE MOJIOJIBIX;

3) nexkaune CKIAIKHM C TOPU3OHTAILHBIM MOJIOKEHUEM OCEBBIX TIOBepXHOCTE# (puc. 9, 7);

4) HpIpsIOIINE, WIH MepeBePHYThHIE, CKJIATKH C OCCBON ITOBEPXHOCTHIO, H30THYTOMH 710 00paTHOro maacHus (puc. 9, 8).

I1. ITo oTHOLIEHNIO MEXTY KPbUIbSIMH CKJIAZIOK BBIACIISIOTCS:

1) 00bIYHBIE, WK HOPMAJIbHBIE, CKIIAJKH C TTaJICHUEM KPBLILEB B pasinyuHbie cTopons! (puc. 10, a);

2) M30KJUHAJIbHBIE CKJIAJAKH C MapajUIeIbHBIM PACIONIOKEHUEM KpbUIbeB. [Ipr BEepTUKAIBLHOM PACHOIOXKCHUN KPbUIbEB U30KIMHAIBHBIC CKJIaIKU
HA3bIBAIOTCS MPSIMBIMH, TIPH HAKIIOHHBIX KPBUIbIX — OMPOKUHYTEIMU (puc. 10, 6, 6);

3) BeepooOpa3Hble CKJIAIKHU C BEepOOOPa3HBIM PACIONIOKEHUEM CII0EB. Slapa BeepooOpa3HbIX CKIIAJI0K HEPEAKO OKA3bIBAIOTCS MEPEKATBIMU, T. €.
OTIEIICHHBIMH OT OCTaJIbHBIX UX Yacteit (puc. 10, 2, 0).

I11. TTo dpopme 3amka paznuuarorces (puc. 11):

1) ocTpble CKJIAIKH, C YIIIOM CKIaaKH MeHbIre 90°;

2) Tynble CKJIAJAKH, C yriioM ckiaaku ooubire 90°;

3) cynayuHble (WK KOPo0YaThIe) CKIANAKH, C TUIOCKUMH 3aMKaMH U KPYThIMHU KPbLIbSIMH.

IV. ITo COOTHOIIEHHIO MOIITHOCTEH CIIOEB HAa KPBUIBSX U B CBOJaX CKIIAJOK BBIJCIISIOTCS:

1) momo0HbIe CKJIAIKH, Y KOTOPBIX MOIIHOCTh CJIOEB Ha KPBUIBAX MEHBIIIE MOIIIHOCTH B CBOJIaX, a (hopMa 3aMKa He MEHsIeTCs ¢ rryounoi (puc.12, |);

2) KOHIEHTPUYEeCKHe CKJIAJAKH C OJMHAKOBOW MOIIHOCTHIO CJIOEB B CBOJC M Ha KpbUIbsiX. C MIyOMHOW painyCc KPUBHU3HBI CBOJA TaKMX CKJIAJI0K
M3MEHSCTCS W aHTHKIIMHAIN CTAHOBSTCS 0OJiee PE3KMMHM, a CHHKIWHAIU paciuibiBatotres (puc. 12, 11). B mpupoae pa3BUTHI MPEHMYIIECTBEHHO MOA0OHBIC
cknanku. OIHAKO pa3Inyue B MOIIHOCTSIX Ha CBOJIC M HAa KPBUIBSIX MOJO0OHBIX CKJIAIOK OBIBaeT OOBIYHO HACTOIHKO HE3HAYMTEIHHBIM, YTO HA pa3pe3ax yalie
M300paaroTcsi KOHIIEHTPUUECKHE CKIIAJKU, TaK KaK M3MEHEHUS B MOIIIHOCTSIX Ha pa3pe3ax He BCerJa MOTYT ObITh OTPaXKEHBI;

3) aHTHKJIMHAJIbHBIE CKJIAJAKU C yTOHEHHBbIMU 3amkamu (puc. 12, Ill). B ckmagkax 3Toro BHJa MOIIHOCTH MOPOJ B CBOJAaX MECHbIIE, YeM Ha
KpBUIbSAX, BCIEACTBHE YEro JIsi HUX XapaKTEpHO YBEJIMYEHHE YyIiia MaJeHHs] Ha KPbUIbAX ¢ TiyOnHOM. CHHKIMHAJIbHBIE CKJIaAKH MOAOOHONH (OpMBI He
BCTPEUAIOTCS;

4) CHHKJIMHAJbHbIE CKJIAIKH C MOBBIIIEHHBIMA MOIIHOCTIMHU TOpoA B 3aMkax (puc. 12, IV). Kak u B aHTHKIMHAIBHBIX CKIAJKaX C YTOHCHHBIMH
3aMKaMH, B OTUCBIBAEMOM BUJI€ CKIIQJOK YTIIbI HAKIIOHA KPBUIHEB YBEITMUUBAIOTCS C TITyOUHOM.

V. 1o COOTHOMICHHIO JUTMHOW OCH CKJIaJKHU (JUTMHBI) K €€ KOPOTKOW OCH (IIUPUHE) pa3INYalOT: JIMHEHHBIC, Opaxu(OpMHBIC U KYITOJIOBH/IHbIC.

JInHeliHbIMM HA3BIBAIOTCS CKJIAJIKH, Y KOTOPHIX OTHOIICHHE JUIMHBI K MHpuHEe Oonbine Tpex. CKIalK, Y KOTOPBIX 3TO OTHOIIEHUE MEHbINE TPEX,
Ha3bIBAIOTCS Opaxu(opMHBbIMH (OpaxHMaHTUKIMHAISAMHI U OpaxXUCUHKIMHAISAMU). B ciydae npubIn3UTeTbHO OJJMHAKOBBIX MONEPEYHBIX Pa3MEPOB CKIIAJIKH
HA3BIBAIOTCS KYNOJOBUAHBIMH, 3 CHHKIIMHAIBHBIC CKIIAJIKU ATOTO BUJA — YAIIeBUTHBIMH.

Ha nonoxenue ckiaok B 3eMHON Kope OO0JbIlIOe BIUSHUE OKa3blBaIOT UX MIAapHHUphl. Ha moBepxHOCTH 3emild IpU TOPU3OHTAJIBHBIX MIAPHHUPAX
KpbUIbS CKJIAJOK TapajulebHBl OCEBOW JIMHWUU. Tam, rie IapHUp TMOTPYKAaeTCs WIM BO3ABIMACTCS, CIOM OTHOAIOT OCEBYIO JHMHHUIO. YYacTKH
AHTUKJIMHAJIBHBIX CKJIAJI0K, HA KOTOPBIX IIAPHUP HAKIOHEH, HOCST Ha3BaHUE NMEePUKJIMHAIbHOIO0 3aMbIKaHus. CIIOM Ha TaKUX y4acTKaxX MaJaloT B CTOPOHBI
OT sJipa CKJIAIKU. B CHHKIIMHATBHBIX CKJIAJIKaX YacTU CKIIAJO0K, 00JIaaroNINX HAKIIOHHBIM IIAPHUPOM, HA3bIBAIOTCS HEHTPUKJIMHAJIBHBIM 3aMbIKaHUEeM. B
3TOM CiIy4ae CJoU, orudasi OCh CKJIa/IKM, HAKJIIOHEHBI K €€ sIIpy.



Puc. 9. JleneHue CKJIQAOK MO MOJOXKEHUIO OCEBOW IMOBEPXHOCTH: 1 — cUMMeTpuYHble, 2 — aCUMMETPUYHbIE, 3 — HAKJIOHHBIE, 4 — ONPOKUHYTHIE — B
BEPTUKAIBHOM pa3pese, 5 — ONMPOKUHYTHIC — Ha OJIOK-THarpamMme, 6 — OMpoOKUHYTHIE — B TUTaHe, / — JIeKadyue, 8 — HeIpsromre (M300pakeHbl pa3pesbl); ad,
a'a’ — oceBble IMHUU CKIANIOK; ab, a'0', a"6" — oceBble MOBEPXHOCTH CKIIATOK



Puc. 10. Jlenenue CKiaIOK MO COOTHOIICHUIO MEXIY KPBUIbSIMHU: @ — MPOCTBIC, 6 — W3OKIMHAJIbHBIC MPSMbIE, 8 — M30KIMHAIBHBIE ONPOKUHYTHIE, 2 —
BeepooOpa3HbIe, 0 — BeEpOOOPa3HBIE C MEPEKATHIM SIAPOM (M300paKEeHBI pa3pe3sl).

ik a=

V< 907 2 J

Puc. 11. [lenenue cknanok no popme 3amka: 1 — octpeie: 2 — Tyneie; 3 — KopobuaTsie (CyHAy4YHBIE, (M300paKeHBI pa3pesbl).
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Puc. 12. [lenenne ckaagoK Mo COOTHOIIEHUIO MOIITHOCTEHN Ha CBO/IAaX M Ha KpbutbsX: | — momooHsIe, || — koHnentpuueckue, |l — ¢ yroHstomumucs ciosMu B

cBojie (m300paskeHbl pa3zpesbl), |V — ¢ MOBBIIIEHHBIME MOIITHOCTSIMH TTIOPOJ] B 3aMKax



Ha kaprax 10 — 13 mokasaHo ckyiaj4aToe 3ajeranie mopoj. 1€ KapThl, K KOTOPHIM HY)KHO MTOCTPOUTH CTPATUTPAPUICCKYIO KOJIOHKY, JTOJDKHBI OBITh O(OPMIICHBI
B LIBETHOM BHJIe. Eciiu Bo3pacT cio€B HE U3BECTEH, TO €r0 CIEAYET BBIOPATh CAMOCTOSITENIBHO.

Ha xaprax 10, 11, 12

3AJIAHUE:

1. Onpenenuts 37IEMEHTHI 3aJIeTaHUS KPBUTHEB CKIIa0K M MOIIHOCTH CIIOEB

2. ITocTpoHTh TeOIOTHYECKUN pa3pe3 BKPECT MPOCTUPAHUS CIIOEB

3. [loctpouTh cTpaTurpa@UIecKyr0 KOJIOHKY

4. Onpenenuth MOPQPOIOTHUSCKIE XapaKTEPUCTHKH CKIIAIOK U UX IMapaMeTpsl ( IIMHA, IMAPUHA, BRICOTA, YTOJ CKJIAIKH)

Ha kapte 13 moka3zaHo HecorJIacHOE 3ajieraHue, Tak 4To JUIs Hayalla He00X0IUMO OPeIeNUTh (OopMy 3alleTaHusl Ka)I0To KOMILIEKCA.
3AJIAHUE:

1. OnpeaenuTh 3J€MEHTHI 3aJIETaHUs U MOIITHOCTH CIOEB

2. ITocTpouTh reOTIOTHYECKUN pa3pes

3. [loctpouTh cTpaTurpad@uIecKyro KOJIOHKY

4. Onpenenuth MOPHOIOTUIECKIE XapaKTEPUCTUKU CKIIAJIOK M UX MapaMeTpsl ( JUIMHA, ITUPHUHA, BBICOTA, YTOJ CKIIAIKH)
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| — KOHTJTIOMCPAaTH; 2 — mecualHKH, AJICBPOJHTH C

4 — rpaoe-

AJeEPOJaHTLL;

H

3 — necuyanHKH

JIHII3aMH H3BECTHAKOB;

JHTH H TeCYAHHKH; 5 — H3BeCTHAKH; 6 — MalMTH; 7 — KPEeMHHCTHIe CJAaHIILl
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1 — necuaHuky; 2 — apru/yiuTH; 3 — NYAHHCOBHE NecYaHHKH; 4 — aNeBPOJNHTH; 5 — JONOMHTOBblE H3BECTHSAKH;
6 — mnecyaHHKH H KOHIVIOMEpaTH; 7 — JAHNAPHTE



Kapra 13 Macmrra6 1:5 000
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| — necuaHHcTble H3BECTHAKH; 2 — FaJeYHHKH M NCCKH; 3 — NecHaluHCTHe IMHHE; 4 — NeckH; 5— Ty(QOnecuaHHKH H Ty-
¢oaneBponuthl; 6 — Tydbl JHIAPHTOBOrO cOCTaBa; 7 — NOJHMHKTOBBE NECYaHHKH; 8-— [VIHHBl € [NPOCACAMH NeCcYaHHkos; 9 —
ra06po-nuabasl.
HopmanbHas noc/eloBaTeIbHOCTE SHAKOB B JleTeH/ie He coXpaHeHa




Tema 4. Pa3zpbLIBHbIE HAPVIIICHUS.

Knaccudukauus paspvisnvix napyuienutl (paspviéog co cmeweHuamy) pa3padboTaHa Ha OCHOBAaHUU MHOTOJIETHEH NMPAKTUKU TeosioroB. PaspbiBHBIE
HapyLIEHUs AETATCS Ha IIECTh OCHOBHBIX TPYHI: COpPOCHI, B30POCHI, CABUTH, Pa3iABUTH, HAJBUTU M TOKPOBBI. Pa3pbIBbl KakIOW W3 Tpynn oOnagaroT
OTJIUYUTEIBLHBIMA MOP(OIOTrMUYECKUMH MPU3HAKAMH M 00pa3yloTcsl MPU Pa3IUYHbIX JUHAMUYECKMX U KHHeMaTudeckux ycioBusx. [loatomy nanHas
KJaccu(uKanus SBIIETCS Kak MOP(OIOTUYECKOM, TaK U T€HETUYECKOH.

CBPOCBHI

Copocamu Ha3BIBAIOTCS HAPYIICHUS, B KOTOPBIX MMOBEPXHOCTH Pa3phiBa HAKJIOHEHA B CTOPOHY PACIIOJIOKEHHS OITYIIEHHBIX ITOPO/I.

Knaccudukamust copocoB. COpoCH pa3uyaroTcs Mo Py MPU3HAKOB: YIIIy HAKJIOHA CMECTHUTEIS, OPUEHTUPOBKE 1O OTHOIICHHUIO K MPOCTUPAHUIO
HapYIIEHHBIX TMOPOJ, COOTHONICHUIO HAKJIOHA CMECUTENII M HapyIICHHBIX IOPOJ, HANPABICHHUIO MEPEMEIICHUS! KPBUIbEB, B3aMMHOMY PAaCIOJIOKCHHIO
cOpocoB B 1uiane u B pazpese. [lo yrimy HakiiOHa CMECTHTENsl BBIICISIFOTCS: MOJOrHe cOPOCHI C YoM HakiioHa cMmectutens a0 30°, KpyThle ¢ yriioMm
HaksioHa cmectutens ot 30 1o 80° u BepTUKAJBHBIE C YTTIOM HakJIOHA cMecTuTens 6omee 80°.

[To oTHONIEHHIO K MPOCTUPAHUIO HAPYIICHHBIX IMOPOJ] PA3IUYAIOTCS: MPOA0JIbHbIE COPOCHI, Y KOTOPHIX 00IIIee MPOCTUPAHUE CMECTUTEINS COBIIATACT
C TPOCTHPAHHWEM HApPYIIECHHBIX TOPOJ, KOCble (IMAaroHajJbHbIe) COPOCHI, CMECTUTENh KOTOPBIX OPHEHTHUPOBAH TIOJ] YIJIOM K NMPOCTHUPAHUIO MOPOI, H
nomnepevHbie cOPOCHI, HAMPABICHHBIE BKPECT MPOCTUPAHUS TTOPOJ.

[To COOTHOIIEHNIO HAKJIOHOB CMECTUTENSI U HAPYIICHHBIX ITOPOJI BBIICISIOTCS COTJIACHBIE U HECOTJIaCHbIE COPOCHI. Y COTIIACHBIX COPOCOB HAKIIOH
nmopoa U CMECTUTCIIA HAIIPABJICH B OAHY U TY K€ CTOPOHY; Y HCCOTTACHBIX C6pOCOB mopoabl U CMCCTUTCIIb MMAAAar0T B IPOTHUBOIIOJIOKHBIC CTOPOHEI.

[To HampaBlIeHUIO TBM)KEHUSI KPHUTHEB BBIICISIOTCS YETHIPE BUAA COPOCOB: MpsiMble, 00paTHbIe, IIAPHHUPHBbIE H HHJINMHAPHYecKHe. B mpsiMbIx
cOpocax BHcsUYEE KPBUIO TMEPEMENIaeTCs BHU3, B OOpAaTHBIX — Jie)Kadee KPhUIO IepeMeniaeTcs BBepX. B mapHUpHBIX cOpocax KpbUTbs TOBOPAYMBAIOTCS B
pa3HbIe CTOPOHBI WK B OJIHY U Ty K€ CTOPOHY BOKPYT OCH, TIEPIICHIUKYISIPHOH K mpocTupanuto cmectutens (puc. 13). Eciu och BpalleHus: pacroyiokeHa
HE y KOHIIa cOpoca, a Ha ero MpOJOJDKEHHUH, KPBUIbs HIAPHUPHOTO cOpoca MOTYT JBUTAThCS B PA3IMUYHBIX HANpaBICHUsAX. B mummHapudeckux copocax
JBMDKEHUE MTPOUCXOIUT T10 JTyTe MM HCKPUBJIICHHOW TTOBEPXHOCTH, OJIM3KOHU K Jyre, BOKPYT OCH BpAIlIEHUs, PACIIOIOKEHHON B CTOPOHE OT CMECTUTEIISI.

[To B3aMMHOMY pacmoJIOKEHHIO COPOCOB B IUIAHE PA3IMYAIOT MapajuiejibHble, pajuajibHble U NMepucThie cOpockl. B mapamnenbHbix cOpocax
MOBEPXHOCTH CMECTUTEIICH B TUTAHE U pa3pe3e MapajuieNbHbl, U CMEIICHHE 110 TAKUM cOpocaM HOCHT HEePEIKO CTYIICHYAThIi Xapakrep. PaguansHbie cOpOCH
pacxogdaTces OT O,Z[HOﬁ TOYKHU WA OT OHNPCACIICHHOIO y4aCTKa IO paanuycaM. Takue C6pOCBI MOT'YT BO3HUKATh HA NCPUKIMHAIBHBIX U HCHTPUKIMHAIBHBIX
3aMBIKaHHUAX CKJIQJIOK MJIM Ha CBOJAxX KymosioB. [lepucThie cOpoChl 00pa3yrOT BETBSIIYIOCS CETh, B KOTOPOW BBIIEISETCS OCHOBHOW HamOOJee KPYITHBIH
cOpocC 1 OTBETBISAIOIINECS, O0JIee MENIKHE.

[To oTHOIIEHUIO K BpeMEHH 00pa30BaHMs HAPYIICHHBIX Pa3phIBAMHU OTIIOKECHHUN COPOCHI JACTSATCS Ha KOHCEIMMEHTAIIMOHHBIE, T. €. BOZHUKAIONIHNE U
pa3BHUBAIOIIMECS OJHOBPEMEHHO C HAKOILJICHMEM OCAJIKOB, U MOCTCEAMMEHTAIMOHHBbIE (HAJIOKEeHHbIE). B KOHCeTMMEHTAIIMOHHBIX COpOocax Ha MOIHSITHIX
KPBUIbSIX HEPENKO MOIIMHOCTH TOPOJ OKAa3bIBAIOTCS COKpAIICHHBIMH, W OTACIbHBIE CTpaTUTpa@uuecKue TOPH30HTHI BBIMAAAIOT W3 pas3pe3a. B
MNPOTUBOIIOJIOKHOCTE 3TOMY Ha ONYHICHHBIX KPBUIBAX MOIONHOCTU HOPOJ YBCIWMYHUBAIOTCA, HaGHIO,Z[aIOTCH IIOJIHBIC CTpaTI/II‘pa(bI/I‘-IeCKI/Ie pa3pe3bl U
OTHOCHUTENILHO 00Jiee MEIKO3EpHUCThIE M TIyOOKOBOJHBIC daiuu. B mocrcemMeHTallMOHHBIX (HAJ0KEHHBIX) pa3pblBax MOIIMHOCTH MOPOJ U (aluu He
HMMEIOT Pa3IN4Ui.

[lpy OBWKEHWUU KPBUIBEB, COMPHUKACAIOIIUXCS IPYT C JIPYrOM, IOBEPXHOCTH CMECTHUTENS TPUTHPAIOTCS W CTAHOBATCS TJIAJKAMHU, Kak OBl
OTIOJUPOBAHHBIMH. Takwe OJiecTsIue MOBEPXHOCTH HOCAT Ha3BaHHE 3EpPKa CKOJNbXEeHHsA. Ha 3epkanax CKOJBKEHHS 00pa3ylroTcs MHOTOYHCIICHHBIC
IITPUXU U OOpO3IKU (OOPO3JKU CKOJIBKEHHUS), OPHEHTUPOBAHHBIC IO HANPABICHUIO JBWXCHHUS KpPbUIbEB. 3e€pKajla CKOJBKEHHS BO3HMKAIOT NaXe IPH
OTHOCHTEIIEHO HEOOIBIINX TIEPEMEIICHHSIX.



Puc. 13. [lenenune cOpOCOB MO HAMpaBICHUIO JBMXKCHHS KPBUIbEB: a — MPsIMOM cOpoc, 6 — 0OpaTHBIN, 6, & — MAPHUPHBINA, 0 — MUIUHIAPUYECKH (a, 0, 0 —
BEpTUKaJIbHBIE pa3pe3bl). CTpenku — HampaBiIeHUE JIBHXKCHUS KPbLUIbEB

[Ipu cMmemeHusaX ¢ aMIUIMTYJaMU B JECATKM U COTHH METPOB B pe3yJbTaTe pa3pyLICHUs HEPOBHOCTEM U BBICTYIIOB IIOBEPXHOCTU CMECTHUTEII,
MOMHUMO 3epKaJl CKOJBKECHHUS, MEKAY KPBUIbSIMH cOpoca pa3BUBACTCS OpEKYMs TPEHUS, MPEACTAaBIAIONIAsS cOOOW pa3ApOOJICHHYIO U MEPETePTYI0 MacCy
00JIOMKOB TTOPO/I.

B3bPOCHI

B3opocamu wHa3piBatOTCS HapyImIeHHs, B KOTOPBIX ITOBEPXHOCTH pa3pblBa HAKJIOHEHA B CTOPOHY pACIOJOXKCHUS MPHUIIOMHATHIX IOPOI.
Krnaccudukanus B30pocoB MOUTH COBMAIALT ¢ Kiaccupukanue coOpocoB. B30pock Takke pa3innyaroTces Mo psay TPU3HAKOB.

[To yriry HaKjI0Ha CMECTHUTEIS BBIJCISIIOTCS: MOJI0THe B30POCHhI ¢ yIiioM HakiioHa cMmectutelns 10 30°, kpyTble — ¢ yriom HakiaoHa oT 30 mo 80° u
BepPTHKAJbHBbIE — ¢ yriioM HakiioHa cMectutens oT 80 1o 90°. 1o oTHOIIEHHUIO K TPOCTHPAHHUIO HAPYIICHHBIX OPOJ] Pa3IMyYaloTCsl NPOA0JIbHbIEe B30POCHI,
Yy KOTOPBIX TMPOCTUPAHUE CMECTUTENICH COBIIAJAcT C HANpPABJICHUEM IPOCTUPAHUS MOPOJI, KOChIe WM JMATOHAJIbHBbIE B30POCHI, OPHCHTUPOBAHHBIC TI0]
yIJIOM K HPOCTHPAHMIO TMOPOJ, M MoNepevyHble, HAMPABICHHBIC IO MPSIMBIM YIJIOM K MPOCTHPAaHHIO MOpoA. [Io COOTHOIIEHWIO HaKIOHA MOpPOJ U
cMecTUTENs (B BEPTUKAIBHBIX pa3pe3ax) BHIICISAIOT COTJIACHbIE U HECOTJIacHbIe B3OPOCHI. Y COTJIAaCHBIX B30POCOB HAKIIOH TOPOJ] M CMECTHTEJIsI HalIPaBIICH
B OJ[HY U TY )K€ CTOPOHY, Y HECOTJIACHBIX - MOPOJIbI K CMECTHTEIb HAKIIOHEHBI B TIPOTUBOIOJIOKHBIE CTOPOHBI (pHc. 14).
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Puc. 14. CornacHslii (@) 1 HECOTJIACHBIH (6) B3OPOCHI B BEPTUKAILHOM pa3pe3e

[lo HampaBieHUIO MepeMeIIeHUs] KPbUTEB BBIICISIOTCS TPU BHUJAa B3OPOCOB: MpsiMble, 00paTHble U IIApHUPHBIe. B mpsmbix B30Opocax BHcsuee
KpBLJIO NEpeMeIacTcs BBEPX, B 0OPATHBIX — JieXkauee KPbUIO MEPEMEIIAETCS BHU3, B IIAPHUPHBIX — KPbUIbs IOBEPHYTHI BOKPYT OCH, HAXOJALIEHCS HA OJHOM
U3 KOHIIOB pa3phiBa.

Cremyer OTMETUTh, YTO B IUIMHAPUYECKHX cOpocax (cMm. puc. 13) B BepxHEH MX 4YacTH pa3pblB MOXKET OBITh KJIacCHU(PHUIIMPOBaH Kak cOpoc, a B
HIDKHEH Kak B30poc. DTO JaeT OCHOBaHME HEKOTOPBIM MCCIEIOBATENSAM OTKA3aTbCs OT JICNIEHHUS pa3pbIBOB Ha COPOCHI W B30POCHI, U BCE PAa3pHIBHI,
oTHocAlMecs K cOpocam M B30pocaMm, HasbpiBaTh cOpocamu. C 3THUM, OJHAKO, HENb3sl COIVIACUThCA IO CIEAYIOIIMM INpudMHam. B mopasistomiem
OOJIIIMHCTBE CIy4yaeB JIBUKEHHE KPBUIbEB MO CMECTUTENI0 MPOMCXOOUT mpsiMonuHeiHo. [Ipu 3TOM oTaeneHue cOpocoB OT B30pPOCOB HE BBI3BIBACT
3aTpy[HEHU. B IMIMHApUYECKUX M INIAPHUPHBIX cOpOCAaxX KpbUIbS JBUTAIOTCS HE MPSIMOJMHEHHO, a 10 KPUBBIM BOKPYI OCH, B CBSI3M C YEM INPHUHSTHIE
KJIacCU()MKALMOHHBIE TMPU3HAKH HEIOCTAaTOYHBI Ui MX OTHECEeHHs K cOpocam u B3Opocam. OOBIYHO TakHe pa3pbIBbl Ha3bIBAIOTCS cOpocamu, 3a
UCKJIIOYEHUEM TEX CJIy4aeB, B KOTOPBIX YCTaHABIMBAECTCA IEPEMELICHHE OJHOTO U3 KpblIbeB BBepX. K cOpocaM cienyer OTHOCHTh M Pa3pbIBBI C
BEPTUKAJIHLHBIM ITOJI0)KEHUEM CMECTUTEIISA, €CITU TOJIBKO, KaK M B IMJIMHAPHUECKUX cOpOcax, HE YCTaHABIMBACTCS IEPEMELICHUE OJHOTO U3 KPbUIbEB BBEPX.

[To B3aMMHOMY pPacHOJIOKEHHMIO B IUIAHE pa3iIMyaroT CTyNeHYaTble, paguajbHble U MepUCThbie B30pocbl. CMecTUTENb B30pPOCOB UMEET TE K€
XapaKTepHbIEC YePTHI, UYTO U CMECTUTEIh COPOCOB, U HAIIPABICHUE IBM)KEHUS MO CMECTHTENIO, aMIIUTYIa U BO3PACT B30POCOB OMPEIEISAIOTCS TaK XKe, KaK
TUTs1 COPOCOB.

B36pockl, kak 1 cOpPOCHI, M0 OTHOLICHHWIO KO BPEMEHHM 0Opa30BaHMs HAPYIIEHHBIX UMM OCAJOYHBIX TOJII JENATCS Ha KOHCeAUMEHTAIMOHHbIE U
MOCTCeUMEHTAIlMOHHBbIe. B 1epBbIX mepeMeleHne KPblIbeB MPOUCXOAUT OJHOBPEMEHHO C HAKOIUIEHMEM OCAJKOB, U Ha OMYIIEHHOM KpbLIE€ MOLIHOCTb
MOpOJI OKa3bIBaeTCs 0oJjbIeii, ueM Ha npunoanaToM. [locTceanMeHTaMOHHbBIE B30OPOCH Pa3BUBAIOTCS MO3KE 00pa30BaHUs MOPOJ U HE UMEIOT U3MEHEHHH
MOIITHOCTEH UK (haruii Ha KPbUTbSIX.

I'pynnoevie copocvr u 630pocer. COpocbl U B30pOCH DPAa3BUBAIOTCS TPYIIAMH, OXBATHIBAIOIIMMHU 3HAuUTeNbHBbIE TeppuTopuu. llupoko
pacrpoCcTpaHeHbl CUCTEMBbI CMELIEHHBIX OJIOKOB TOPHBIX MOPOJ, Pa3/IeIEHHBIX cOpOCaMU M B30pOcaMy, Ha3bIBAEMbIX I'paOeHaMM U TOPCTaMH.



cABUIrun
Coséuzamu Ha3bIBAIOTCS PA3PhIBBI, CMEIICHHUS 110 KOTOPBIM MPOUCXOAT B TOPU3OHTAILHOM HANpPaBJICHUH — IO MPOCTHPAHUIO cMecTuTens (puc. 15).
B caBurax pasnuyaroTcs KpbUIbs, CMECTUTENb, YIOJl HAKJIOHA CMECTHUTENIS W aMIUTUTyAa cMemieHus. [lo yrily HakjioHa CMECTUTENsI CIABUTH JENSTCS Ha
ropusoHTagabHbIe (yroa HakiaoHa ot 0 go 10°), mosiorue (yron makmona ot 10 mo 45°), kpyreie (yroa HakiaoHa ot 45 mo 80°), BepTHKaJbHBIE (Yro
HakioHa cmectutens ot 80 go 90°).

[To oTHOIIEHHUIO K TPOCTUPAHUIO HAPYILIEHHBIX MOPOJ CIBUTH, TaK e KaK U COpOCHI, MOTYT ObITh MPOAOJIbHBIMH, KOCBIMH, WIH IMATOHAJIbHBIMH,
Y nomnepe4yHbIMH. Pa3nnyaior npaBble U JIEBbIE CABUTH.

/

//

a o | /]

Puc. 15. BeptukanbHsiii (a), HAKJIOHHBIN (0) U TOPU3OHTAIBHBIN (B) CIBUTH

[To mpemnoxenuto B. B. benoycoBa, pa3pbIBbl, B KOTOPBIX MEpEeMEUICHHE KPbUILEB MPOUCXOIUT MEPHEHANKYIIPHO K MOBEPXHOCTH OTPHIBA,
Ha3bIBAIOT pazdeuzamu. llpu pa3aBUre yBEITUYMBACTCS 3USHUE MEXKIY KpBUIbSMU pa3pbiBa. Pa3peiBEI B30pOCOBOrO XapakTepa, BO3HUKAIOLIHME
OJTHOBPEMEHHO CO CKJIaI4aTOCThIO, HA3bIBAIOTCS HAOBULAMU.

Ha xaprax 14 — 27 u3o0paxeHbl pa3anyHbie (POPMBI 3aJIeTaHus TOPHBIX MOPOJ], pacCEUEHHBIC PA3IUYHBIMK BHJIAMH Pa3phIBHBIX HapymieHu. Te KapThl, K

KOTOPBIM HYXXHO ITOCTPOUTH CTPATHUTPaGUUIECKyI0 KOJOHKY, TOJKHBI OBITh 0(OPMIICHBI B IIBETHOM BHIE. ECi BO3pacT ClIOEB HE M3BECTEH, TO €T0 CIIEAYeT
BBIOPATh CAMOCTOSITEIHHO.

Kapra 14, Bo3pact pa3pbIBHOTO HapylIeHUs BBIOUpAETCs JIMOO OJUTOIICHOBBIN, JTMOO YETBEPTHUHBIH.
3AJIAHUE:

1. OnpenenuTp 37EMEHTHI 3aJIETaHUs U MOIIHOCTH CJIOEB

2. OnpenenuThb 3JIEMEHTHI 3aJIeTaHus] Pa3phIBHOIO HAPYIICHUS

3. JlocTpOUTh re0JIOTHUECKYI0 KapTy

4. TlocTpoUTh T€0JIOTHYECKUN pa3pes

5. [Toctpouts cTpaturpa@uuecKyro KOJIOHKY



Kaptsr 15, 20, 22, 24, 27

3AJIAHUE:

1. OnpenenuTs 3JIEMEHTHI 3aJIeraHusl U MOIIIHOCTH CJIOEB

2. OnpenenuTh SJIEMEHTHI 3JIeTaHus, aMIUTUTYAY, THI U BO3PAcT Pa3pbIBHOTO HApPYIICHUS

3. [locTpouThb reosioruueckuit papes

4. TloctpouTh CTpaTUrpapuIecKyro KOJTOHKY

5. Onpenenutb MOPQOJIOTHUECKHE XapaKTEPUCTUKHU CKIIAJ0K U UX MapaMeTpsl ( IJIMHA, IIMPUHA, BBICOTA, YTOJI CKIAJKH)

Kapra 16, 17, 18, 19, 21, 23, 26

3AJIAHUE:

1. OnpenenuTs 3JIEMEHTHI 3aJIeraHusl U MOIIIHOCTH CJIOEB

2. OnpenenuTh SIEMEHTHI 3aJIeTaHusl, aMIUTUTYAY, THUI U BO3PACT Pa3pbIBHOTO HApPYIIICHUS
3. [TocTpouTh reoJOTHIECKH pa3pes

4. TloctpouTh CcTpaTUrpapuIecKyro KOJOHKY

Kapra 25

3AJJIAHUE:

1. OnpenenuTs 3JIEMEHTHI 3aJIeraHusl U MOIIIHOCTH CJIOEB

2. OnpenenuTh SJIEMEHTHI 3aJIETaHHs U BO3PACT Pa3phIBHOTO HAPYIICHUS

3. JlocTpOUTh re0JIOTHYECKYIO KapTy

4. TlocTpoUTh T€0JIOTHYECKUN pa3pes

5. [TocTpouts crpaTurpaduuecKyro KOJIOHKY

6. Onpenenutb MOPQOJIOrHUECKHE XapaKTEPUCTUKU CKIIAJ0K U UX MapaMeTpsl ( IIMHA, IIMPUHA, BBICOTA, YTOJI CKIAJKH)
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1-mecku c ranbKoif; 2- N3BECTHIKY; 3- 6a3abThL; 4- TPYOO3EPHUCTHIC IECIAHNKH; 5- METKO3EPHICTHIC TIECUaHHK;
6- MIIMHBI U aJeBPOJIUTHI; 7- HECYaHUKH, aJICBPOJIUTHI M apTHJLTUTHL; 8- B30pOC, BOCTOUHOE KPbLIO onylueHo Ha 100 m



Kapra 15 Macmira6 1: 40000
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Ceuenue ropusonraneit uepes 100 m.

JIETEHA: 1 — Meprens KpeMHUCTbIE 5 — U3BECTHAKH OUTYMHHO3HBIE
2 — TTIMHBI C THIICOM M KOJTYEIaHOM 6 — mepressi ¢ KOHKPEIUSIMH CHICPUTOB
3 — JKeJIE3UCThIE IECUaHNKHA IOPA 7 — 4épHBIE TITMHUCTHIE CIAHIIBI CUNJI1YP
4 — ruHEL ¢ pochopuTaMu 8 — KBapIHTHI

9 — apko35I



Kapra 16

Macimrad 1:40 000
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Ceuenue ropuzonraneit uepes 100 m.
KapOoHn: 1- rinuHEI cephie; 2- KpEMHHUCTBIC U3BECTHSKY; 3- TIIUHBI OyphIe; 4- KOHTIIOMEPaThI;
JleBOH: 5- mecuaHHUCTBIC TJIMHBI, 6- TOHKOCIIOMCTBIC U3BECTHSKH; 7- IIECUaHUKH;
Cutyp: 8- ITMHUCTBIC CHAHIBL; 9- MOTOMUTHEI, 10- U3BECTHIKH.
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Kapra 17
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KpeMBEHCThie Meplredd
3— ramEn YepHbIE CAABEBATHE
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Kapra 18

Macirra6o 1:40 000
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Ceuenue ropuzontaneit 100 m.
KapOoH: 1- mec4aHO-TIIMHUCTHIE YITIEHOCHBIE CIIOH; 2- TIMHBI; 3- U3BECTHSKH; 4- KOHTTIOMEPATHI;
Cuityp: 5- 1OJIOMHTHI; 6- Cepble TIMHUCTHIE CIIAHIIBI; 7- Mepreis; 8- 4épHble ONTYMUHO3HBIC CIIAHITHI,
9- He(preHocHbIe NecyaHuky; 10- KPEMHUCTBIE U3BECTHSKH.
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Macura6 1: 40 000
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Ceuenne ropusonzaneit wepes 100 s

Kapra 19

Cuayp
) 3

§ — uepenie canAgn (SutyMunosane

3 — NecHasuKE RePTEROCHN S
T — uamectHuRR

4 — cophe CAAHLEBRTHE TAMEH

5 — pmecuaHdcThe MepreAd

2 — necunHMcTHE TABMN

~

AETEHJ A: i—ceptse naorame Tamew ¢ cuseparon. Ianeores



Kapra 20

Macmrra6 1: 5 000

w
T~
/
(722
|
|
R
R
2
ra
|
L1 1 ¥ 171

o 1
- N =S = i
\ \ NN T
VAN C 2 li |
B g e, -
D 1.0 i ST —
= HHN = _Nl_—
] TR 5
K NS ERINEAS ——f N Ns —
—————— S ;,'-...l\' — = L) —/_!"
————— D S/ | s 4 O3 A T
————— - - ./se J SN QT ToNG Feld
BRSNS - — 2 _» i £ IR

[ =
S

NN\

700109 %%

| — NAOTHHE H3BECTKOBHCTbe APFH/NTHL 2 — KOUIVIOMEDATbl; 3 — aJeBPOJHTH H MEJIKO3epPHHCTME nNecwaHHKE; 4 —
TydduTE H Ty KHCAOTO €OCTaBa; 5 — FAMHHCTHE CJAAHUL; 6 — M3BECTHAKH H JIOJOMHMTH; 7 — DaspuBHbe RapyLIeHHR




Kapra 21
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1 — neckH, rajeuHHKH; 2 — IVIHHBI, CYMVIHHKH, TE€CKH; 3 — MepreJH ¢ MPOCJIOAMH TJHH; 4 — IJIayKOHHTOBHIE NECKH, Ta-
JIeUHHKH; 5 — HeTPHTYCOBble HSBECTHHKH, HM3BeCTKOBHCThle MeCHaHHKH; 6 — TeMHo-cephle IJIOTHBIE TJAHMHBI; 7 — 3€JeHOBATO-cepble
AJIeBPO/NTH ¢ NPOC/IOSIMH Mepredeil; 8 — H3BeCTKOBHCTHIE MecHaHHKH; 9— KPHHOWHbe H3BecTHAKH; 10— GHTYMHHOSHblE H3BECT-
HAKH, MDOJOMHTH; 1| — paspuiBHbIE HAPYLIEHHA



Kapra 22

Macmra6o 1: 2 000
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| — neckH, TVIHHE; 2 — IVHHHCTBIG H3BECTHAKH; 3 — H3BECTKOBHCTIe MeCUaHHKH; 4 — aprHJJHTH, aJeBPOJHTH, Iiec-
QAHHKH, 5 — KPHIOHANLIC H3BECTHSKH; 6 — Meprean ¢ NPOCJIOAMH H3BECTHSIKOB; 7 — LeJHTOMOp(HBIe H3BecTHAKH; 8 — KpacHo-
LUBETHLIE IeCHaHHKH, 9—paapbmuoe HapyuieHye
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| — necyaHucTHle MMIHHBI 2 — MECKR; 3 — rafedHHKH; 4 — Mepreau; 5 — MeCUaHHKH, 6 — neanToMOpHEIE  HIBECTHAKH;

7 — aJeBPOMHTH ¢ NMPOCAOSMH TJHH; 8 — rpaBejHThl M rpyGO3ePHHCTHE NECUaBHKH; 9 — Ty(homecuannxy; 10 — pa3peiBHOe Hapy-
' Inenne .
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| — aunesuTh; 2 — rIHHEL, 3 — [ECYAHHKH H AJEBPOJIHTH; 4 — KOHDJIOMEPAaThl, 5 — H3BECTHIKH, 6 — INOJHMHKTOBLIE
NECUANHKH; 7 — AJEBPOJHTEL H APTHAMMTH; 8§ — TNONHMHKTOBbIE NECHaHNKH W TPaBEIHTDL 9 — tydoanerpoautsl; 10 — anabassl;
11 — paspeBHOE HapyLleHHe
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. | — TOHKO3EpHHCTHE TIOTMMHKTOBHE MECYAHHKH; 2 —IJaYKOUHTOBEIE NECYAHHKH ¢ TadbKo#; 3 — MIHHNCTbe H3BCCTHS-
KH; 4 — apruJauthl ¢ NPOCAOAMH AaAeBpPOJHTOB, 5 -— GHTYMHHOZHLIC H3BECTHAKH; 6 -— MecyalHKH ¢ TPOCAOAMH  JAeTPHTYCOBBIX
H3BECTHAKOB; 7 — Mepresii; 8 — necuaHukn H KOHMVIoMepathl; 9 — cGpoc, BocTounoe KPLUIO moausato wa 10 m
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| — OnoKH; 2 — a/NeBPOJHTH; 3 — NecYaHHKH, 4 — rPaBe/HTH H KOHIVIOMePaTh; 5 — TYy(hONecydHHUKH; 6 — aHZesuTH;
© 7 — MeCUaHMKH H 4J7eBPOJMTH; 8 — TY(bl JHMAPHTOBOrO COCTAaBa; 9 — MecYaHHKH M KOHTJoMepaThl; 10— paspmiBHOE Hapy-
meHHe
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| — rAHHHCTBIE MecKH; 2 — cephle PJHHE 3 — KOHrJOMepaTsl; 4 — TYCIJOHCC‘IEIHIIKH 5—Tydnl JAHOAPHTOBOrO COCTaBa;
b — KPHHOHIIBIE H3BCCTHAKH, 7— MC/JKOICPHHCTLIE TICCHAHHKH C MNPOCGAOAMH MC]}]‘e-’IeH 8 — H3BCCTKOBHCTbLIE TJIHHEI, 9— raayKo-
HHTOBble necuanuxy; 10— paspuiBHOE HapyweHHe




Tema 5. UHTpY3UBHBIE TeJIA.

WHTpy3uBHBIE TOpHBIC MOPOABI PAa3BUTHI B 3€MHOW KOpE YPE3BBIYAHO MIMPOKO M BechbMa pa3HO0Opa3Hbl Mo (opme. OHU pacHpoCTpaHEHHI B
CKJIQTYAThIX O0JIACTSX U MIPAIOT OOJBIIYIO POJIb B CTPOCHUH (yHIaMeHTOB muiaTdopM. [1o Mopdosiorun HHTPY3UBHBIX T BBLACISIOT CICIYIOIINE TUITBI 1
¢dopwmst (puc. 16, 17):

Puc. 16. brok-auorpamMmma CTpOSHHS MarMaTWYeCKUX WHTPY3HH B TOPHBIX MOPOJAX BEChbMa Pa3HOOOpa3HBI MO (OpMe — KOJBIIEBBIC MHTPY3HH (JTalKH,
CyOBYIIKaHBI ), MJIACTOBBIE (CHILIBI), TpHO000pa3Hble (JakkonuThl). CripaBa MOKa3aHbI ITyTOHBI — BCIUTBIBAIOIIUE B OKPYKAIOIIEH MTOPO/IE My3bIPH MarMbl.
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Puc. 17. ®opma MarmMaTuuecKuX WHTPY3UH B TOPHBIX MTOPOJIAX B pa3pese.

Apean-nJIyTOHBI TPEJCTABIAIOT OO0 OrPOMHBIE MO IJIOLIAJAN MAacCUBBI TPAHUTOB U IPAHUTOTHENCOB, HE UMEIOLIUX OMPEIENIEHHBIX OYepTaHuM, C
MOTIEPEYHBIMU pa3MepaMi B COTHU KHIJIOMETPOB. PacmpocTpaHeHbl OHM B apXeHWCKOM W HIDKHENPOTEPO30MCKOM (yHIaMeHTe ApeBHHX MiIaTgopMm Ha
AnganckoM, YKpawmHCKOM mmuTax, B Kapemuum u apyrux obOmactsax. Apean-TulyTOHBI (OPMHUPYIOTCS TPU HEOJHOKPATHO' TMOBTOPSIOMIMXCS ITarax
HHprSI/IBHOI\/'I ACATCIIbHOCTH. Bonbsnioe 3nadenue Ipru 3TOM UMCIOT MMPOUCCChHI 'PAaHUTU3AINU TPOTOOCATAUYHBIX U HpOTOMeTaMOp(I)I/I‘IeCKI/IX KOMIIJICKCOB B



YCIIOBHSIX HE3HAUUTENBHBIX ITyOUH U OYEHb BBICOKHUX TEMIIEPATyp MPUIIOBEPXHOCTHBIX YaCTel apXeiCKol U HIKHEPOTEpO30icKoi 3eMHOM Kapbl. B Goiee
M03/IHUE NEPHOABI UCTOPUH (POPMUPOBAHMS Kapbl HOJOOHBIE YCIOBHS OTCYTCTBOBAIIH.

Batonuramu (puc. 16, 17, 18) Ha3pIBatoTCsSl KpYyINHbIE MACCUBBI MHTPY3UBHBIX TOPOJ, COCTABISIONINE TUIONIAAb BBIXOa HA MMOBEPXHOCTH HE MEHEE
100 kM? 1 UMEIOIIME CEKYIIHUe KOHTAKTHI ¢ BMENIAIOMMMH TTOPOAAMH.

Puc. 18. Cxema cTpoeHus yactu 6aTosura.

IIITokaMH Ha3BIBAIOTCS MHTPY3MBHBIE TENa OKPYIJIOH WM BEITAHYTOH (DOPMBI, MMEIOIIME IIOMAb BBIXOJA HA MOBepXHOCTH MeHee 100 kw2
(puc. 16, 17, 19). lllToku, 0Opa3yromye caMOCTOSTEIIEHBIC MAaCCHBBI, XapaKTEPU3YIOTCS BCEMH YepPTaMH CTPOCHHUS, CBOMCTBEHHBIMU OaToiuTaMm. Hepenko
[ITOKH MPEICTABISIOT CO00M OOKOBBIC WIIM BEPXHUE YaCTU OATONHMTOB, BRICTYMAIOIINE B BUJIE KYIIOJIOB U IpeOHEH HaJl MX TOBEPXHOCTHIO.

Puc. 19. Cxema cTpoenus mroka B paiioHe r. Kuposcka, Konbckuit moiayocTpos.



Jlakkomuramu (puc. 16, 17, 20) naspBarorcs HeOoybmue (0 3-6 KM B MOINEpPEYHUKE) rprO00Opa3HbIe Teja, TPAHHUIBI KOTOPBIX COTIACHBI C
MOBEPXHOCTSMH CIOMCTOCTH BMEMIAIOIINUX X MOPO/I.

Puc. 20. Cxema cTpoeHHS JIAKKOJIUTA.

MarMaTnyeckne IMANMUPHI TPHHAICKAT K THMA0OUCCATbHBIM UHTPY3UsM. OHHU XapaKTepH3YIOTCS PE3KO BBITSHYTOM BEPETEHOOOpPAa3HOW WIIH
rpymeBuIHON (opMoii B MiaHe U B pa3pese, OTHOCHUTEIHHO HEOONBIIMMHU pa3zMepamMu (OT JECSITKOB METPOB 10 HECKOJIBKUX KHUJIOMETPOB) M CEKYIIHMMHU
KOHTaKTaMH{ C BMEIIAIOIIUMHU TOpOoJIaMi. MarMaTH4eCKHe JUaUphl PU CBOeM 00pa30BaHUH BBI3BIBAIOT B OKPYIKAIONIUX TOJIIIAX MOSBICHUE PAa3PhIBOB H
MHTEHCUBHBIX CMSITHH.

Jlomosmramu (puc. 16, 17, 21) Ha3siBaroTcs O10/I1Ic00pa3HbIC TN, 3aJIETAOIINE COTIACHO C BMEIIAIOIIMMHU MTOPOJIaMHU, 00pa30BaHHBIC TJIABHBIM
00pa3oM OCHOBHBIMHU, YIbTPAOCHOBHBIMH WU IIEJIOYHBIMU MTOPOIAMH, a TAKIKE TPAHUTOUIAMHU.

Puc. 21. BymBenbackuii mononut 1 — cuenutsl, 2 — cucrema Kapy, 3 — TpancBaanbCckas cucrema, 4 — rpaHUThI, TpaHO(UpPHI, PeNTb3UThI, S — HOPUTHL, 6 —
npesHue rpanuis (o I'.J[.Axrupero).

ITMOHT (JIp.-Tped. NOUOG «CUTO, PEIIETO, JIYKOIIKO» U Al00¢ «kaMeHb») (prc. 22)— darieoOpa3Hoe HHTPY3UBHOE TEJIO ¢ BOPOHKOOOPa3HBIM
OKOHUYAHUEM B HIDKHEH YacTH, MPEACTABISIONIAM COOOM OBIBIINK MarMOIoBOISIINN KaHAT.



Bwmemaroniye ocagounble CI0U 110 OTHOLIEHUIO K HMKHEH KpyTonagarouieil MOBEpXHOCTH ATMOJIMTA HAaKJIOHEHbI BHU3. [Ipeanonaraior, 4To 3TMOJIUT
dbopMupyeTcs Ha MO3IHEN CTaIuU Pa3BUTHUS MOLIHOTO CHJLIA TI0 CXEME CHJLI > JIOMOJIUT > 3TMOJIHT.

Puc. 22. Dt™monwur.

Bucmanut (ot ap.-rped. focpo — npodka u Aiog — kameHb) (prc.23) — MarmMaTu4eckoe UHTPY3UBHOE TEJNIO, IOX0XKEe Ha JIAKKOJIHT.
[TpencraBnser co-00¥ MO3THIOIO CTaHIO (POPMHUPOBAHMS JTAKKOINTA, OCIOKHEHHYIO IIMIIMHPUIECKUM TOpCcTO00pa3HbIM noxHsATHEM. Ero nmponcxoxaenue
00513aHO N30BITOYHOMY JaBJICHUIO BSI3KOH (KPEMHEKHMCIOTHOW) MarMbl HaJl BECOM BBIIIEIEKAIIUX CIOEB, YTO MPUBOAUT K BOSHUKHOBEHHIO CUCTEMBI TPEILIUH
B KPOBJIC JIAKKOJIMTA, Ky/1a BHEPSACTCSA MarMa ¢ 00pa3oBaHUEM CEKYIIETO IMIMHIPUIECKOTO Tela WIIM KOHUYECKOTo Tena. MoXeT JOCTUTaTh MOBEPXHOCTH
3eMJIM WM OKAaHYMBATHCS B TOJIIIE OCAJT0YHBIX TOPOJ, IPUIOJHIMAS UX B BUJE KYyIOJIa.

Puc. 23. bucmainur.

T'apnosmt (puc.24)— ceprnooOpa3HbIii HHTPY3HB, IO CYIIECTBY, Pa3HOBHIHOCTE (haKoJUTa. [apImoIuT - KPYITHOE HIIH cpeIHee MeX(POPMaIlHOHHOE
MHTPY3UBHOE TEJI0 CEpIOBUIHON (POPMBI, MUTAIOIINN KaHAJI KOTOPOTO PACIIONIOKEH MO OJHUM KOHIIoM "cepria”. HIKHSsS TOBEPXHOCTh TaproynTa
CEeKyIIasi, BEpXHsIS - COTJIacHast ¢ BMEIIAIOIIMMH TIOPOJaMH, BBITYKJIas, C OTJCIbHBIMU BBICTYIIAMH W TOHMKEHUSIMU. OOpa30BaHHE TapIIOIUTOB OOBSICHICTCS
HaroeTaHueM MarMaTUiuCCKOToO paciuiaBa 1o MOBCPXHOCTAM KPYIHBIX PE3KO BLIPAKCHHBIX YITIOBBIX HeCcOorJIacuu. rapHOJ'II/ITBI CJIOKEHBI B OCHOBHOM
TPaHUTOMIaMHU.



-

Puc. 24. T'apnionurt. I'panutHblil uHTpY3uB Ha FOro-3anagnom Anrae (o I'.Jl. Axrupero)

DakoIMTAMH Ha3bIBAIOTCS HEOOJBIINE WHTPY3UH, UMEIOLINE CEepHOBUIHYIO GopMmy B paspe3e. OHU 00pa3yroTcs B sAApax aHTUKIMHAJIBHBIX WIN
peke CHHKIMHAIBHBIX CKIaaokK (puc. 16, 17, 25).

o
Ve Dhunatawa® ot t e Pt ln Tty

Puc. 25. Cxema ctpoeHus Gaxkoiaura.

By/jkannyeckue :Kepja (HeKKHM) MPEACTaBISIOT OO0 KaHambl, MO KOTOPHIM Marma MpU BYJIKAHHYECKUX H3BEPKCHUSX MOJHUMACTCS Ha
MTOBEPXHOCTb.

Jlaiiku, 4acTo HE BIIOJHE NMPABWJIBHO HA3bIBAEMbIC TAKXKE >KUJIAMH, MPEJCTABISAIOT COOON IUIMTOOOpasHbIE Tella, pa3MEINAoNIecs B TPELIMHAX
3eMHOM KOpbI (puc. 16, 17, 26). OHu MOTYT OBITH BBIITOJIHEHBI PA3IMYHBIMU 10 COCTABY MOPOJIaMH KaK MHTPY3UBHBIMH, TaK U 3O @y3uBHBIMU. Pa3mepsl naek
OYCHb pa3JINYHBI.



Bmewaiowne, Konbuepsle !/ Buewatoume' Konbueebie ; .. 17X
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Puc. 26. KonblieBbie 1 KOHUYECKHE Naiiku, (HOpMUPYIOLTUECS TP 00pa30BaHUM KaJIbJIEPhl ByJIKaHA.
HHTpy3uBHBIE 3aJ1€KH, WA CHILIBI (prc. 27), 00pa3yroTcs PH BHEAPSHUH MarMbl BIOJIb IOBEPXHOCTEH HACTIOCHUSI.

Puc. 27. Cxema CTpoeHUS CHIIIOB.

Amnodussl (A3bIKH) MPEACTABISIOT COO0M HEOOIBIIHE, CIIETIO 3aKAHYNBAIOIUECST OTBETBICHHS OT KPYITHBIX MAarMaTUYeCKUX TeJl.

XoHouT (0T rped. KOVeh® — OTIMBAI0 M Tped. AMibog — kameHs) (puc. 28) — HMHTPY3Us HENpaBUIBHON (OopMBI, 00pa3oBaBIascs B HanboJice
ocnablieHHOW 30HE BMEIIAIONIUX TOPOJ, KaK Obl 3alOJHSIONIAS «IyCTOTBI» BO BMEMIAMOIIEH Mmopoje. XOHOIUTH OOBIYHO CIIOKEHBI TPAHUTOUIAMH.
3a4acTyro XOHOJUTHI CYUTAIOT JIAKKOJIMTAMH HENPAaBUIBHON (POPMEI.



Puc. 28. Xonour.

IIpoTpy3un npencTaBisioT co00if MAacCHUBBI CEPIIEHTUHUTOB, KOTOPbIE (JOPMUPYIOTCA B Pe3yJbTaTe BbDKUMAHUS U MEPEMEIICHUs CEepIEHTUHUTOB
BMECTE C y4acCTKaMH CJIa00CEPIICHTHHU3UPOBAHHBIX WM HEM3MEHEHHBIX MOPOJ B «XOJOJHOM) COCTOSHUU, B BEPXHUE CTPYKTYpPHBIC STaXH BIOJIH 30H
IIIyOUHHBIX PA3JIOMOB U MHBIX CTPYKTYp C HMOBBIIICHHOW MPOHHMIIAEMOCTHIO B 3eMHOW Kope. Bo3HuKaroniye mpu ABHKEHUM CEPIIEHTUHUTOB KOHTAKTHI C
BMEIIAIOIIMMH ITOPOJAAMH HOCST TEKTOHUYECKUI XapaKTep U HAITOMUHAIOT TPAHUIIBI, 00paMIISIONINE TUTACTUYHBIE SIIPA COISHBIX KYIIOJIOB.

[TpuBenenHble BbIEe (HOPMBI MHTPY3UBHBIX TeNl MO OTHOIICHHIO K CIOMCTOCTH BMEIIAIOIIUX HMX IMOPOA JAESATCS Ha JBE TPYMIbI: COTJAcHbIE U
HecoryacHble. OrpaHMYMBAIONIME TOBEPXHOCTH Y COTJIACHBIX MHTPY3Mil NapalljiebHbl cioucTocTd. HecormacHble MHTPY3UM MPOPHIBAIOT BMEILAIOIINE
CJIOMCTBIE TOJIIIIN, U UX KOHTAKThl UMEIOT OTJIMYHYIO OT CIOUCTOCTH (hopMy M HHOE 3ajeranue. K coriaacHbIM HHTPY3USIM OTHOCSTCS: JTAKKOJIUTHI, STMOJIUTHL,
(hakoNIHUTHI, HHTPY3UBHBIC 3aJICKH; K HECOTJIACHBIM — OATOJUTHI, IITOKU, HEKKU, JAWKH, TUATTUPHI, XOHOJIHUTHI, OUCMAIIATHI.

Kunbl — HecornacHble MIMTOOOPa3Hble MUHEPAIbHbIE WM MOPOJHBIE TeNla, KaK MPaBUIIO0, C MEHEE POBHBIMHU M 0o0Jiee M3BWIMCTBIMU, YEM Y JaeK,
MJIOCKOCTSIMU OTPAHUYEHUSI U MEHSAIOIIMMUCS B JIBYX HAMPAaBICHUSIX MOUIHOCTSIMH. Yalie BCEro OHU CIOXEHbl TPaHUTAMU U NEerMaTUTaMu. BOJNBIIMHCTBO
reoJI0roB K JKMJIaM OTHOCAT TOJIBKO T€ Tela, KOTOpble 00pa30oBaICh U3 MPOJIYKTOB TOPSYMX T'a30BBIX U BOAHBIX BbIAEICHUI Marmbl (THEBMATOJIUTOBBIE U
TUAPOTEPMANIbHBIE KUJIbl PA3HOT'O COCTaBa).

Ha kaprax 28 — 33 n300pakeHbl pa3IU4HbIC TUIBI 3aJIETaHUs TOPHBIX MOPOJ U 3aJIETalolie B HUX Pa3UYHble HHTPY3UBHBIE TEJa, KaK COTJIACHBIC, TaK U
HECOIJIaCHBIE.

Kapra 28

3AJAHUE:

1. OnpenenuTp 37EMEHTHI 3aJIeTaHUs U MOIIHOCTH CJIOEB

2. OnpenenuTh JIEMEHTHI 3aJIeTaHusl, aMIUITUTYY, TUII ¥ BO3PACT Pa3pbIBHOTO HAPYIICHHS
3. OnpenenuTh JIEMEHTHI 3aJIeTaHus, THII, MOITHOCTh M BO3PACcT HHTPY3UBHBIX TEI

4. TlocTpoHTh TEOJIOTHYECKUN pa3pes

5. [Moctpouts cTpaturpa@uuecKyro KOJIOHKY



Kapra 29

3AJIAHUE:

1. OnpenenuTs 3JIEMEHTHI 3aJIeraHusl U MOIIIHOCTH CJIOEB

2. OnpenenuTh 3JIEMEHTHI 3aJIeTaHus, TUII, MOIITHOCTh U BO3PACT UHTPY3UBHBIX TeJ
3. [TocTpouts reosiorudeckuii pa3pes

4. TloctpouTh cTpaTUrpapuIecKyro KOJTOHKY

Kaptsr 30, 31 u 33

3AJIAHUE:

1. OnpenenuTp 37EMEHTBI 3aJIeTaHUsI U MOIIHOCTH CJIOEB

2. OnpenenuTh JIEMEHTHI 3aJIeTaHusl, aMIUTUTYY, TUII ¥ BO3PACT Pa3pbIBHOTO HAPYIICHHS

3. OnpenenuTh JIEMEHTHI 3aJIeTaHus, THII, MOITHOCTh M BO3PACcT HHTPY3UBHBIX TEI

4. TlocTpoUTh T€0JIOTHYECKUN pa3pes

5. [Moctpouts cTpaturpa@uuecKyro KOJIOHKY

6. Onpenennts MOPHOIOTrHUECKUE XapAaKTEPUCTHKH CKIIAJO0K U MX MapaMeTpsl ( AJIMHA, IUPHUHA, BBICOTA, YTOJI CKIIAIKN)

Kapra 32

3AIAHHUE:

1. OnpenenuTs 3JIEMEHTHI 3aJIeraHusl U MOIIIHOCTH CJIOEB

2. OnpenenuTh SJIEMEHTHI 3aJIeTaHus, TUTI, MOIITHOCTh ¥ BO3PACT UHTPY3UBHBIX TEI

3. [TocTpouTh reoJOTUIECKH pazpes

4. TTocTpouTh cTpaTUrpaPUIECcKyI0 KOJIOHKY

5. Onpenenutb MOPQPOJIOrHUECKHE XapaKTEPUCTUKHU CKIAJ0K U UX MapaMeTpsl ( IJIMHA, IIMPUHA, BBICOTA, YTOJI CKIAJKH)
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Ceuenne ropusontareit uepea 100 .

AETEH I A: 1—mu3pecTBARH

10pa 3 ACAOMUTHEL
O —TyQorenHme MeCYaHVKH ) B

d— HecAonCTHI® TAHEB
5—mepreas
6—cAaBIIeBaTHIC TAHHB
7—aonepuThl

Mpumeuanne. [Nopaiox caces B aeremas usmenen. Ilporepurn mo rapre.

Crayp
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11 — cHenuT-nopdpupu

| —rauHB; 2—TeckH H TafleyHHKH; 3 — H3BeCTHARH; 4 — NMecuaHHKH; 5 — aprunanti; 6 — munmaputel; 7 — Tyds
JHNAPHTOBOTO COCTABa; 8 — MecIaHHKH W afeBpoauT; 9— nnabasu; 10— nHOPHT-NOPGHPHTH;




Macrmrra6 1: 10 000

Kapra 30

TIEEE
T

tl
BIVEL

It

12

JUYI

Csy

necYaHHkH; 3 — [JAHHHCTLIC H3BECTHAKH, 4 — FAAYKOHHTOBLIE nec-
12 — paspuiBHOE HADYILEHHE

6 — H3BECTKOBHCTHE AJeBPOJHTH; 7 — Meprean; 8 — yraHcThie ajdeBpPOJAHTH 9 — aJeBPOAHTHL ¢ 1PO-

i
o«
o
=]
~
=
ol -
4T 2
S
=38z
EEE
¥3 8
(*] =
d@c
285
5.
"ﬂ =
o _
Eo
oo
H .-
€8
L=
£5:
= @
< =
P
212
59 =
2.5
EE8
g9
g5
g
0 b
a.
| =
i
-
=
=]
E
|-
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| — rAHHBL € TPOCAOAMH NEeCYAHHKOB; 2 — necdaHHKH; 3 — MeJdHTOMOD(Hble H3BECTHAKH; 4 — aprHAMHTEL H aNeBPO-

JHTBI; 5 — Ty(onecyaHHKH ¢ MOPOCAOAMH TY(hOalneBpOJAHTOB; G — Tydomecuanuxn H Tybs 06a3anbTOBOrO COCTaBa; 7 — IPaHAT-

nopdupe; 8 — rpaunTsl; 9 — paspuienoe Hapyuwehue; 10— HanpasieHHe H YroJ NaAeHHA JIHHeHHOCTH, 0OYCJOB/IeHHOH KpHCTaJaaa-
MH IIJIarHokJasa,
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e AT

| — KBapleBHe NeCKH, rajeuiuku; 2-— [JIHHDL, CYTJIHHKH; 3 — MEJKOrajleuhible KOHFIOMEpATh ¢ HPOCAOiMH necHaHu-
CTHIX W3BECTHAKOB; 4 — KOHIJIOMEpATbl; 5— aprH/IHTH, aeBPOAHTH; 6-— Necuannku ¢ NPOCAOAMH NMECYaHMCTBIX ~HIBECTHAKOB,
7 — ry(onecuaHuky; 8 — NEJIHTOMOPQHLIE H3BECTHAKH, 9 — kpapuesble xuan; 10— amautel; 11 — auabasw
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Kapra 33

Ceuenne ropusontareii uepes 100 a.

7—rtydorennas CBUTA ¢ TPOCAOAMH NOpQHPOBBIX AAB
10—rygoren «asg ¢BHTA ¢ MPOCAOAMH AHAE3HTOBLIX AAB

1l—rydorennan csuta ¢ NpocroaMH aAHabuzor
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Tema 6. CTPYKTYPHBIE KAPThI.

Ilocmpoenue cmpykKmypHvlxX Kapm memooom mpeyzoabHuKkoe. MeToll TpeyroibHUKOB - OJUH M3 Hauboliee pacHpOCTPaHEHHBIX CIOCOOOB
MOCTPOCHHUSI CTPYKTYPHBIX KapT B T€0JIOTMUYECKOM MpakTuke. Yarie Bcero oH MpUMEHSETCs, €CIM TeppUTOpus pa3dypeHa paBHOMEPHOU CEThIO CKBAXKUH, a
KapTUpyeMbIe CTPYKTYpPHBIE (POPMBI IPEIMOIATAFOTCS H30METPUIHBIMU HIIH OpaXuMOP(PHBIMU.

OTOT METOJ| 3aKJII0YaeTCsl B TOM, UYTO CTPYKTypHasi ¢opma MPEenCTaBIAETCS B BUAE CUCTEMBI TUIOCKOCTEH, KaXKAas U3 KOTOPBIX CTPOUTCS MO TPeM
toukaM. [Ipy mpuUMeHeHHH MeTo/Aa TPEYroJbHUKOB MOCIEe HAHECEHHs CKBAXKWH, ONPENETICHUS CEUYEHHUS CTPATOMU3O0TMIIC W OOILIEro aHajau3a CTPYKTYPHI
MPUCTYMAIOT COOCTBEHHO K MOCTPOCHUIO CTPYKTYPHOM KapTHI.

Pabora mpoBoauTCs B cienyroliei nocienoBarenbHOCTH: Pazouska na mpey2onvHukuy. J1Jis 3TOro COeIUHSIOT MEXAY co00il TOUKM PACIOIOKEHUS
CMEXHBIX CKBA)KHMH, B PE3YyJbTaTE YEro MOJy4aeTCsl CUCTEMa TPEYroJbHHUKOB. [Ipm 3TOM MOMXKHO COEAMHATH TOJIBKO T€ CKBAXKMHBI, MEXIY KOTOPBIMU
ITOBEPXHOCTh 3aJIEraeT MOHOKJIMHAIBHO. CTOPOHBI TPEYTrOJIBHUKOB HE JIOJKHBI IIEPECEKAThCA IPYT € APYIOM M HE JIOJKHBI IIEPECEKATh OCh CTPYKTYpPHI, a
TPEYrOJbHUKU JOJKHBI OBITh KaK MOKHO Ooyiee paBHOCTOPOHHUMH. BI0NIb Ka)KI0W CTOPOHBI TPEYroJibHHUKA MPEAINOIaracTcsi paBHOMEPHOE M3MEHEHHE
abcoroTHON OTMETKH Iacta. Ha pucyHke 3 mpuBeieH BaprHaHT BO3MOKHOW Pa30MBKY TUIOIIAIU HA TPEYTOJIbHUKH.

Jlunetinas unmepnoasyusi - TPONOPIIMOHATBHOE JCTICHUE PACCTOSHUS MKy CKB)KMHAMHU COTJIACHO BEIOPaHHOMY CEYECHUIO cTparousorurc (puc.29).
J1J1s1 TOTO HY>KHO HaTH T€ MECTa Ha OTPE3KaxX MEXKIY CKBaXKMHAMU, T]I€ TOJDKHBI POXOIUThH U30THUIICH (TP BHIOPAHHOM CEUCHHH).

) G B2

Puc.29. Pa3OuBka momand Ha TpPEyroJbHUKH W WHTEPHONSIMs: |- CKBakMHA, 2-HOMepa CKBaKMH M aOCOJIIOTHAsE OTMETKa MapKHUPYIOIIEro

TOpPU30HTAa, 3- IpeaIoaracMasi OCb CKIaIKH.

Hocmpoenue cmpamousozcunc. HOHY‘-IGHHBIG Ha CTOPOHAX TPCYTrOJbHUKOB 3HAYCHUA U3O0THUIIC JIA YI[OGCTBa MOCTPOCHUS KApThl HAAIIUCBIBAOTCA, U
OJHOMMCHHBIC 3HAUYCHHUA COCAUMHAIOTCA IINIaBHBIMHM JIMHHUAMHM, Ha4YHMHaAA OT MAKCHMAJbHBIX HJIHM MHHUMAJIBHBIX 3HAUCHUH CTPAaTOU3O0TUIIC. 3HayeHus



MPHUBEJCHHBIX TTyOWH HM30THIIC MOAMUCHIBAIOTCS B MX «pPa3pbIBEe», MPUYEM OCHOBAaHUE IUQP MOKHO OBITH HANPABICHO BHU3 IO HAKIOHY CTPYKTYPHOM
dbopmsr (puc.30). [Ipu ogrHAKOBON KPYTH3HE T'€OJIOTHUECKOM MOBEPXHOCTH (OAMHAKOBOM YTJI€ TAJCHUS) U30THIICHI MMPOMIYT HA OJIMHAKOBOM PACCTOSHHUH
apyr ot napyra. IIpy yMeHbIIEHUHM YIJIOB HaJICHUS PACCTOSHUS MEXIY H30THIICAMH YBEIMYMBAIOTCS (OHM KakK OBl pacXoisTcs), a NpU YBEIUYECHUU -
yMeHbIaTcs (HabI0JaeTCs UX CTYIICHHE) TOYHO TaK XKe, KaK 3TO MPOUCXOAUT C 3aJ0KEHUEM IJIaCTa WU TOPU30HTAISIME pelibeda.

Puc.30. [TocTpoeHne cTpaTOM30THUIIC.

ITocTpoeHne CTPYKTYPHBIX KapT METOAOM CXOKAeHHsI. MeTos CXOXACHHUS NPUMEHSAETCS B TeX CilydasX, KOrja JUlsl NOCTPOECHUS CTPYKTYpHOU
KapThl HEIOCTaTOYHO JaHHBIX MO CKBaXWHAM. [IpH NOMCKOBO-pa3BeOYHBIX pabdOTax BEPXHUE TOPU3OHTHI, KaK MPAaBHUJIO, U3YUeHBl OypeHHEM Topasio
Jydlle, 4eM HUXKHUE, ITYOO0KO 3aJleraroniye iacThl.

[TosTOMy Ha HpakTHKE NPU MOCTPOEHHUU CTPYKTYPHBIX KapT Ooiiee TiyOOKO3ajerarollero ropu3oHTa MO €AMHUYHBIM CKBa)KMHAM, HUCIHOJb3YIOT,
KpOME 3TUX JAaHHBIX, U CTPYKTYPHYIO KapTy BBILIEIEKAIIET0 TOPU30HTA. DTOT METO/ IIOJIYYHII HA3BaHUE METO/1a CXOXKICHNUS.

[IpumeHeHne 3TOro MeToja BO3MOXKHO B TOM CIIydae, €CIIM UCCIeNyeMblil TOPU30HT BCKPBHIT OTPaHUYEHHBIM YUCIIOM TITyOOKHX CKBA)XHH (HE MEHee
yeM 3—4), paBHOMEPHO PACIOJIOKEHHBIX IO IJIOMIAJH, @ M0 OJHOMY M3 FOPHU30HTOB BEPXHEH YacCTH OCAJOYHOIO 4YeXJlia MMEETCsl CTPYKTypHas Kapra,
TOYHOCTh KOTOPOIl 000CHOBaHa OOJIBIINM KOJIMYECTBOM (DaKTHUECKOro Marepuana. MeToa CXOXIeHUS NPUMEHUM B PallOHAX C MPOCTBIM TEKTOHUYECKUM
crpoenueM. OH 0COOEHHO BaKE€H B PallOHAX ¢ HECOOTBETCTBUEM CTPYKTYPHBIX IUIAHOB MO PA3TUYHBIM TPAHUYHBIM I'€OJOIMYECKHM MOBEPXHOCTAM. MeTon

CXOXIACHUA HCIIB3d IMPUMCHATHL B paﬁOHaX Pa3BUTUA pI/I(bOBBIX MAaCCHUBOB, a TaKXC B 30HaX BBIKIIMHUBAHUA OTACIIBHBIX KOMIUICKCOB MOPOJd, IIpU



HEKOMIIEHCUPOBAaHHOM OCa/IKOHAKOIUJICHUH U IepephiBax B OCAJKOHAKOIUICHUH U pa3MbIBaX. DTOT METOJ HaXOJIUT 00s3aTelbHOE MPUMEHEHHUE Ha MEepPBHIX
JTanax NOMCKOBO-Pa3BEIOYHbBIX PabOT.

CyurHocTh METO/Ia 3aKJII0YAETCA B U3YYEHUU XapaKTepa U3MEHEHHS! BEPTUKAJIbHBIX MOIIHOCTEH MEXIY JBYMsS T'€0JIOTHYECKUMH MOBEPXHOCTSIMU -
NepBOii (OMOPHOIL), 10 KOTOPOH MMeeTcst MoAPoOHas CTPYKTypHast KapTa, U BTOPOH (KapTUpyeMoii), 10 KOTOPOH €€ CIeayeT OCTPOUTb.

CrienoBaTenbHO, MPEABAPUTENIBHBIM 3TAallOM B MOCTPOEHUM CTPYKTYPHOW KapThl METOJIOM CXOXACHHUS SBISETCA IOCTPOCHHUE KapThl PaBHBIX
BEPTUKAIBHBIX MOIIHOCTEH (KapThl M30X0p). TOYHOCTH MOCTPOEHUS CTPYKTYPHOU KapThl MO HMKHEH MOBEPXHOCTH 3aBUCUT OT JIOCTOBEPHOCTU KapThl
BEPTUKAJIBHBIX MOIIHOCTEH.

Opnako, B TF000M CiTydae, OHa IMO3BOJISIET CYAUTh O COOTBETCTBUH MJIM CMEIIEHUH CBOJIA CTPYKTYPHI, & TAK)KE HAMETUTh MECTA PACTIOJIO0KEHUS HOBBIX
MMOMCKOBBIX M Pa3BEIOYHBIX CKBAXWUH Ha M3ydaeMoU miomanu. JIJisi moCTpoeHUs CTPYKTYpHOH KapThl MO Oojiee TIIYOOKO 3ajierarolieil reooTMuecKon
MMOBEPXHOCTU b, BCKPBITON MajabiM KOJIUYECTBOM CKBaXXMH, HEOOXOJMMO CHauaja IMOCTPOUTh CTPYKTYPHYIO KapTy MO BEpXHEH TPaHUYHOUN MOBEPXHOCTH A,
KOTOpasi B JOCTaTOYHOM CTENEHW H3y4eHa OypeHHeM METOJOM HWHBApPHAHT WJIM METOJOM TPEYroJIbHUKOB, TaK KaK MOIIHOCTh MEHEE II0JIBepP)KEeHa
W3MEHEHUSM, Ye€M CTPYKTYpHas MOBEPXHOCTb. B CKBaXXMHAX, BCKPBIBIIUX 00€ TEOJIOTMUECKHE IMMOBEPXHOCTH, OINPEACISIOT BEPTUKAIBHBIC TOJIIHUHBI
KOMIUJIEKCA MOPO/I, 3aKIIOUYEHHOTO MEXy oBepxHOCTIMU A 1 b. JIjis 5TOro B KaXa0i M3 3TUX CKBAXKHUH U3 aJIbTUTYAbl BEPXHEH MOBEPXHOCTU A HYKHO
BBIYECTh ANBTUTYNy HWXKHEH moBepxHocTH b. IlomydeHHBIE 3HAYEHUS MOITHOCTEW OTJIOKEHHH TOJ MHCAaTh y COOTBETCTBYIOIIMUX CKBaxXuH. 1. PazOuth
OTPE3KH MEXKIy CKBOKWHAMU Ha TPEYTOJIBHHKH AaHAJOTUYHO TOMY, KaK 3TO JeNalioch B MpeAblayiiei padore. 2. IIpoBecTd WHTEPIONSIHIO MEXKIY
CKBOKMHAMHU U COEJAMHHUTH TOYKU C OJMHAKOBBHIMU 3HAUCHUSMHU TONIIUH IJIABHBIMU JIMHUSMH, TIONydass KapTy (M30XO0p), OTPakarollylo 3aKOHOMEPHOCTH
M3MEHEHUS BEPTUKAJIBHBIX PACCTOSSHUNA MEXKY YKa3aHHBIMU ITOBEPXHOCTSIMU.

CedeHre N30X0p MO BO3MOKHOCTH J0JIKHO COOTBETCTBOBATH CEYCHUIO M30THUIIC KAPThI BEpXHEH moBepxHocTH (puc.31).

Ecnu rpagueHTsl n3MEHEHUs TOMIIMH MEXTy CKBOKUHAMU 3HAYUTEIBHBI WM, HA000POT, CITUIIKOM MaJjibl, MOKHO U3MEHUTH CEYCHHE U30XO0p, HO ITO
HECKOJIBKO YCIIOKHUT MOCTPOCHHUE CTPYKTYPHOUM KapThl IO HUYKHEN IPaHUYHOM Ire0JIOrHYeCKO MOBEpXHOCTU. 3. COBMECTUTH CTPYKTYPHYIO KapTy BEpXHEU
TPaHUYHOM Te€0JOTMYECKON MOBEPXHOCTH A C KapToil M30X0p. B Toukax mepecedeHus: M30X0p CO CTPATOM3OTUIICAMHU MOBEPXHOCTH A MYTEM BBIUMTAHUSA
HAXOJIT 3HAYCHHUs aOCONIOTHBIX OTMETOK MOBEPXHOCTH b. B 3aBUCHMOCTH OT MOJIOKEHUS TPAHUYHBIX T'€OJOTHYECKHX MOBEPXHOCTEH OTHOCHUTEIHHO
HYJICBOM TIOBEPXHOCTH (YPOBHSI MOPS) MOTYT MOJYYUTHCS MOJIOKUTEIbHBIC MM OTPUIIATEIbHBIC 3HAYCHUS IPUBEICHHBIX TJYOHH oBepxHoctu b (puc. 32).

4. CoeAMHUTD TUTABHBIMU JTUHUSMHU TOUKH, UMEIOIINE OJIMHAKOBbIE IPUBEICHHBIE TIyOuHBI ToBepxHOCcTU b. B pe3ynbTaTe momyuuTcsi cTpyKTypHast
KapTa 1Mo 3TOW HM)KHEN MTOBEPXHOCTH.

OmnucadHoe MPOBCACHUC U3O0TUIIC JJISI TIOBECPXHOCTU b Bo3MoOXKHO IIpHu YCJIOBUH OJUHAKOBOI'O CCUCHUMA W30JIUHUMN IMMOBCPXHOCTHU An KapThbl U30X0DP.
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Puc.31. Kapra BepTHKaJIbHBIX MOIIHOCTEH (KapTa U30X0p): 1- CKBaXHHBI, 2- HOMEPA CKBaXHH U BEPTHKAJIbHBIE MOIIIHOCTH TOJIIH, 3aKJIFOUYCHHOM
MEXKy TOBEpXHOCTSIMU A U b; 3- H30X0pbl TMHUN PABHBIX BEPTUKAIBHBIX MOUTHOCTEH.
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Puc.32. CrpykTypHas KapTa, MOCTPOCHHAs METOJOM CXOXKJICHHUS:
oBepxHOCTH b.

I- CcTpaTOM30THUIICHl TMOBEPXHOCTH A; 2-W30XOphI; 3- CTPATOU3OTHUIICHI

[Tpy ux pa3HOM CeueHHHM IOCIE ONpPEACIICHHUs IPUBEICHHBIX TTTyOHH 3a7eraHus NOBEpXHOCTU b B MpOMEKyTOUHBIX TOUKaX HEOOXOAMMO IPOBECTH
MEXy HUMH JOTIOJIHUTEIbHYIO HHTEPIIOISLNIO, IPEABAPUTEILHO BBIOPAB CEUCHHE CTPATOU3OTHIIC.
5. IlogmucaTe 3HaYEHUs CTPATOU3OTHIIC.



Kapra 34

Ha nmosnsx naHbl pacCTOSHUS OT KPOBJIM TIEPBOM HEPTEHOCHOM CBUTHI 0 KPOBJIM BTOPOH HEPTEHOCHOM CBUTHI IO BOCBMU CKBAKHHAM.
3AJIAHUE:

1. MeToaoM TpeyroJbHUKOB MOCTPOUTH CTPYKTYPHYIO KapTy KPOBJIM NEPBOi HE()TEHOCHON CBHUTHI.

2. MeToioM TpeyroJbHUKOB IMOCTPOUTH KapTy U30X0p MEXKAY KPOBJIEH NepBOil He(hTEHOCHOH CBUTHI M KPOBJIEH BTOPON HEPTEHOCHOM CBUTHI
3. MeToaoMm CX0KJIeHHsI IIOCTPOUTHh CTPYKTYPHYIO KapTy KpOBJIU BTOPOH HE(TEHOCHOM CBUTHI. Ha OTIenhbHOM JTMCTE KAJTbKH.

4. Onucatb CTPYKTYpHBIE KapThl

Kapra 35

LIBeTHBIC TOUKHU YKa3bIBAIOT BBIXO/IbI KPOBJIM CJIOEB COOTBETCTBYIONIETO BO3pacTa, (B COOTBETCTBHUHU CO CTPATHIPAPUUECKOMN IIKAIION).
VY TONMEHHBIE IMHUU — CTPATOM3OTHUIICHI ITO KPOBJIE IEPMCKUX OTIOXKEHUHM U UX BBICOTBHI.

IIpu BBINIOJIHEHUY 3a7jaHKs FOTO-3aaIHasl YacTh KapThl HE UCIIOIb3YETCH.

3AJTIAHUE:

1. OnpenenuTb MOLTHOCTH CIOEB M MMOCTPOUTH KOJIOHKY YCIOBHBIX 0003HAUCHHIA
2. ITocTpOUTD T€0JIOTUYECKYIO KapTy

3. IlocTpoUTh Ire0a0rH4eCKHi pa3pe3 NoNepEK CTPYKTYp

Kapter 36 a,0

3AJJIAHUE:

1. Ucnonb3ys reoorn4eckyio KapTy U pa3pesbl OypOBBIX CKBaXKUH, TOCTPOUTH CTPYKTYPHYIO KapTy MO KPOBJIE BEPXHEHAMIOPCKOIO MOIAbSIPYca C CEUEHUEM
ctpatousorurc 10, 25 umu 50 m.

2. Ucnonb3yst pa3pesbl MIyOOKHX OypOBBIX CKBa)XKHMH, MOCTPOUTH KApTy M30XOpP MEXKIY KpOBJEH BEpXHEHAMIOPCKOTO MOABbApYca U KpoBiel (haMeHCKOro
sipyca C TeM K€ CEeUYECHUEM

3. MeTooM CXOXKACHHSI TOCTPOUTHh CTPYKTYPHYIO KapTy KpOBIH (PaMEHCKOTO sIpyca C TEM Ke CEUCHHUEM

4. TlocTpoUTh T€0JIOTHYECKUN pa3pes

5. [Moctpouts cTpaturpa@uuecKyro KOJIOHKY

6. OnucaTh CTPYKTYpHBIE KapThl
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Ceuenne ropusoHTane gepes 50 M.
Touku ¢ mudpamu 0603Ha4aIOT OYPOBHIE CKBAKUHBI, TITyOWHA KOTOPBIX IO KPOBJIH MTEPBOii HE(TCHOCHOH CBHUTHI JaHA B METPaX.
Tpeyronbuukn 1-8—0ypoBble CKBa>KHHBL.
3amTpruXoBaHbl BBIXO/IbI IEPBOM HETEHOCHOH CBUTHI HA IOBEPXHOCTD.

1-800
2-400
3-520
4-525
5-760
6—400
7-475
8-575
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Pa3pe3bl OypoBBIX CKBaKHH.
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Tema 7. Tonorpaguyeckue 0CHOBBI JJIl IOCTPOCHUSA Te0JIOTMYECKUX KApT.

BpIxo mtacta Ha TIOBEPXHOCTh CTPOUTCS CieayronuM oopasom (puc. 33).

1. B cnydae, korja M3BECTHO MOJOXKEHUE OJIHOM TOYKM BBIXOJA M AJIEMEHTHI 3ajeraHus IJIacTa, CHayalla OIpelessieTcs] BeIMYMHA 3aJI0KEeHUs
cienyromumM obpazom (puc. 33 6).

Ha nuctke Oymarud mpOBOIMTCS HECKOJBKO MapailICHbHBIX JHHHHA C BBICOTOW cedeHMs N, KOTOpas BBIOMpACTCS PaBHOM CEUYEHHIO TOPU3OHTAJICH,
OTIIO)KEHHOMY B MacmTabe kapThl. OT yCIOBHOW TOYKH HA HUKHEW JIMHUU B JIFOOYIO CTOPOHY OTKJIQIBIBACTCSI UCTHHHBINA yroi majaeHust cios. M3 Touek
nepeceyeHus JIMHUU MaJIeHHs C TOPU30HTAIBHBIMH JIMHUSAMU OMYCKAIOTCS MEPIEeHANKYISPbl HA HUKHIOI0 TOPU30HTANIBHYIO JIMHUIO, U MOJIy4aeTcsl BeTMYUHA
3aJI0KEeHUs D, paBHas OTpe3KaM Ha 3TOU JTMHHUHU, PACTIONIOKEHHBIM MY TEPICHIUKYIIIPAMHU.

3areM, B TOYKE BBIXOJ[a IPOBOAUTCS JIMHUS TPOCTUPAHUS U TApaUIEIbHO €l B Ty U IPYTYIO CTOPOHY OT TOUYKHU Yepe3 PacCTOSTHUE, paBHOE BEJITMYHUHE
3aJI0’KEHUsI, OT OJHOTO Kpasl paMKH JI0 IPYrOro MPOBOJISTCS JIMHUW MPOCTUPAHUsS (CTPATOM3OTHUIICHI). Y Kpas PaMKU MOJMUCHIBAIOTCS BBICOTHBIE OTMETKH
STUX JMHUHA, Pa3IMYaIOUINXCs B CTOPOHY YBENUYEHHUs (ITO BOCCTAHUIO TUIACTa) UM YMEHbIIeHHUs (IO MaJeHUIO TUIacTa) Ha BETUYUHY CEUEHUSI TOPU30OHTANICH.
Jlanee, HAXOAATCS TOUKHU MEPECEUCHUM JIMHUM MPOCTUPAHUS CJIOSA C TOPU3OHTAISAMH C OJUHAKOBBIMH BBICOTHBIMU OTMETKAMH, U 3TU TOUYKU COCAUHSIOTCS
TJIABHOM KPUBOM.
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Puc. 33. [Ipumep mocTpoeHHs BBIXOAAa HAKIOHHO 3aJIETAIONIETO IUIacTa Ha KapTe (a) ¢ MOMOIIbI0 3aiokeHusl (0 - OmpelnereHHe BETUYUHBI
3aJI0’KEHUSI.



Takum ke crmocoOOM CTPOUTCS JIMHUS BBIXO/a BTOPOH IMOBEPXHOCTH CJIOSA, TOJIBKO IEpe] 3THM HEoO0XOAMMO HaWTH TOUKYy €€ BbIXOJa Ha
MOBEPXHOCTh. DTO MOXXHO OMPEICIUTH C TIOMOIIBIO TIOCTPOCHUSI BKPECT MPOCTUPAHUST HEOOIBIIOTO (hparMeHTa Tonorpaduyeckoro npoduis BEIHECEHUEM
Ha HEro OJTHOW MOBEPXHOCTH CIIOSI, A 3aTeM U JAPYroi, OTIOKHUB JTMOO UCTUHHYIO, JINOO BEPTUKAIBHYIO MOIIHOCTb CJ10s. BTOpO# crioco0 ornpeneneHus: TOUKH
BBIXOJIa BTOPOW IMOBEPXHOCTH HA3BIBACTCS «METOJIOM CTPATOM3OTHIIC» M 3aKIIOYaeTCsl B CIEAyIonleM. B Todke BBIXOAA, HApPUMEp, KPOBIU C YYETOM
BepTHKaHBHOfI MOIIIHOCTHU CJIOA ONPCACIACTCA BbICOTHAsA OTMCTKA JIMHUU IMPOCTUPAHWA TOAOUIBBI, 1 TOUKA IIEPCCCUCHUA e€c OI[HOBBICOTHOﬁ TOPHU30HTAJIBIO
Oy/eT TOUYKOW BBIXO/Ia ITOIOMIBEI HA TIOBEPXHOCTb.

2. OrmpeeneHne JI€MEHTOB 3ajieraHus 1Mo TPEM TOYKAaM BBIXOJa IUIaCTa Ha MOBEPXHOCTh WIIM IO AaHHBIM TPEX CKBakuH (puc. 34). AOGCOMOTHBIE
OTMETKH IO TPEM TOYKaM BbIXOJa IJIaCTa Ha MOBEPXHOCTh OEPYTCs MO 3HAUYEHUSM TOPHU3OHTANICH Ha KapTe, a B Cllydae ONpEeAeTeHHs MO JAaHHBIM TPEX
CKB2XMH OHHM BBIYHMCISIOTCS MYTEM BBIYMTAHUS W3 BBICOTHI YCThSI CKBRXHHBI €€ TIIyOWHBI IO COOTBETCTBYIOUICH TPAHUIBL. TpW TOYKH COCTUHSIFOTCS
muHuAMHA. [lomydaeTcs TpeyroibHHUK, BEpPIIMHBI KOTOPOrO HMMEIOT pa3Hble BBICOTHBIE OTMETKHM. PEOpa TpeyroipHuKa pa3OMBAIOTCS Ha ONpEIeNICHHOE
KOJIMYECTBO YAaCTEH, KOTOPOE PaBHO Pa3HUIE MEXKAY BBICOTHBIMH OTMETKAMH JBYX CMEXHBIX TOYEK (YIJIOB), pa3/ICjICHHON Ha BEIIMYMHY CECUCHHSI
ropuzonTaneil. Touku Ha pEOpax TPEYroNbHUKA C PaBHBIMH BBICOTHBIMH OTMETKAaMHU COCIUHSEM JIMHUSMH, U 3TO OyayT JMHUU npocTupanus. 1 nanee
oTIpeieisieM a3uMyT | YToJl TIaJIeHHsI IJ1acTa TaK, Kak 3To ObUIO onrcaHo B TeMe «HakioHHOe 3aieraHue.

Puc. 34. OnpeneneHue 3J€MEHTOB 3aJieTaHus CJI0s IO JaHHBIM TNTyOUHBI 3aJIeETaHMsI €70 B TPEX BEPTUKAIbHBIX CKBOXKUHAX.

3areM AOCTpanBarOTCAd B IpCaciiax BCeH KapThbl JIMHUU IPOCTUPAHUA, TAK KAK B JaHHOM CJIy4dac BCIIMYNHA 3aJIOKCHHUA YK€ U3BCCTHA, 4 TIOCTPOCHUC
BbIXO/Ja IMJIaCTa Ha MOBCPXHOCTL ITPOU3BOAUTCH JAJICC TAK, KaK OIIMCAHO B IICPBOM ITYHKTC 3TOI'O pa3acia.

Kaptsr 37-40
Ha ronorpagudeckoii 0CHOBE yKa3aHbI JIMOO TPU BBIXOJIA TPAHUIIBI CJIOSI Ha MMOBEPXHOCTb, JIMOO TPU CKBAXKHMHBIL, JIMOO OJJHA TOYKA BBIXOJa TPAHHIIBI CIIOS Ha
MOBEPXHOCTh. JIaHHBIE 110 TOYKAM U MOIIHOCTSIM CIIOEB MOTYT OBITh B3SThI IIPOU3BOJILHO, TPH TOYKH BBIXO/A ¥ TPU CKBKUHBI TAK)KE B3aHMO3aMEHSICMBI.



Kapta 37

[Tpumep nmanubix: MommuocTtu cnoés: N - 7, [1-40, K-20, J-40, T-40, P-?, Toukn yKka3pIBalOT BBIXOJbI MOJOMIIBEl MEJOBBIX OTJIOKCHUN HA
MOBEPXHOCTb.

3AJIAHUE:

1. OnpenenuTh SJIEMEHTHI 3aJIeTaHUS CIIOEB M MMOCTPOUTH KOJIOHKY YCIIOBHBIX 0003HAYCHUN

2. [TocTpOHTH I'eOJOTHIECKYIO KapTy

3. Iloctpouts reonorundeckuii pazpes ¢ C3 na OB

4. OnpeeuTh HETIOHBIC MOIITHOCTH BEPXHETO M HIKHETO CIIOEB

Kapra 38

[Tpumep mannpix: Momuoctu cnoés: T - ?, P -50, C-100, D -100, S-150, O-50, € - ?, Touka yka3bIBaeT BBIXO/]I TIOJIOMIBEI IECBOHCKUX OTJIOXKEHUI HA
MMOBEPXHOCTH,

3JeMeHTHI 3aneranus: As.man.- 205, o — 20.

3AJIAHHUE:

1. [TocTpouTh KOJIOHKY YCITOBHBIX 0003HAYCHHI

2. [TocTpOHTH I'eOJOTHIECKYIO KapTy

3. IlocTpoUTh TEOTOTUYECKHI pa3pes3 C

4. OnpenenuTh HETIOIHBIE MOIITHOCTH BEPXHETO M HIKHETO CIIOEB

Kapta 39

[Tpumep nanubIX: Momuoctu cinoés: K-?, J-20, T-10, P-20, C-10, D-30, S-10, O-20, € - ?, TOYKH YKa3bIBaIOT BHIXObI CKBAKWH, TTTYOUHBI
CKB)XHH JI0 TIOJIONIBBI IEBOHCKUX OTJIOKEHUH (¢ ceBepa Ha 1or) 35m, 40m, 20Mm.

3AJIAHUE:

1. Onpenenuts 37E€MEHTHI 3aJeTaHusl CI0EB U MOCTPOUTH KOJIOHKY YCIIOBHBIX 0003HaUCHHIH

2. [TocTpoUTh TEOJOTHIECKYIO KapTy

3. IToctpouts reonorunueckuii paspes ¢ F0O3 na CB

4. Onpe;[eJme HCIIOJIHBIC MOIITHOCTHU BerHeI‘O 1 HUXKHETO CJ'IOéB

Kapta 40
[Tpumep nanusix: Momuoctu cioés: J - ?, T -100, P -200, C-100, D -200, S-?,1 Bapuant: Touku A,B.C yka3pIBaloT BbIXO/IbI CKBRXUH, TTTyOUHBI
CKBA)XMH JI0 TIOZOMIBBI IEBOHCKHUX OTJIOKEHUH cooTBeTcTBeHHO 400M, 100M, 400M. AMIUIUTY 16! pa3phIBHBIX HapymeHuid F — 200m, F1 — 100m. 2 BapuaHr:



To4Ka D BBIXOJT TOIOIIBBI MIEPMCKUX OTJIOKECHUM, SJIEMEHTHI 3ayieranus: A3.mafd.- 37, o — 15. AMmiuTyasl pa3peiBHBIX HapymeHuid F — 100m, F1 — 200m.
3AJJIAHUE:

1 Bapmuanr:

1. OnpenenuTsb IEMEHTHI 3aJIeTaHusl CIIOEB U IIOCTPOUTH KOJIOHKY YCIOBHBIX 0003HAaUEHU I
2. [TocTpouTh reOJOTHIECKYIO KapTy

3. [locTpouth reosiorudueckuit papes

4. OnpenenuTb HETIOIHbIE MOIIIHOCTH BEPXHETO M HUYKHETO CIIOEB

5. OnpenenuThb 37IEMEHTHI 3aJIeTaHMsl, TUI U BO3PACT pa3phIBHBIX HAPYIIEHUN

2 BapuaHnr:

1. [TocTpouTh KOJIOHKY YCITOBHBIX 0003HAYCHHI

2. [TocTpouTh reOJOTHIECKYIO KapTy

3. [locTpouth reosiorudueckuit papes

4. OHpe,Z[G.HI/ITB HCIIOJIHBIC MOIITHOCTHU BEPXHETO U HUIKHETO CIIOEB

5. OnpenenuTsb 371€MEHTHI 3aJIETaHMsl, TUI M BO3PACT pa3phIBHBIX HAPYLLIEHUN

Kapra 37 Macmra6 1: 10 000 Kapra 38 Macmta6 1: 5 000
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HOMOFD&M.\IB a8 onpeneneHHs Yraos HAKJAOHA NAACTOB B HanpaBJeHHAX, He TePneHIHKYJAAPHBIX K HX NPOCTHPaHHIO.
Hn oen nﬁcuucc afoanauensl BeJMUHIb Yrjaos Mexay NpocTHpanHeM IWIACTOB H 3alaHHBIM HanpasJjeHuem, Ha OCH OPIAHHAT — HCKOMBIE YrAB HAKJIOHA NJIACTOB, )Kﬂp-
HBle KpHBBIC JIHHHH COOTBeTCTBYIOT YIrjam najelHs NJacToB. Ha cxeme crpaBa NOKasaH NopsioK NoJb30BaAHRA EIOMGI"I]HMMOI‘!
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HomorpaMma 1iA onpefeselys HCKAMEHHS YrAOP NafeHis NIacToB NpH
YIWUIMRIIL DepTHKAILHOrO maciuTaba npoduis 1o OTHOWEHHIG K MaciuTa0y TFOPH3OH-
i TaAbHOMY.

it ven nbeiice oGoanauena crenenb YBedHueHHs BepTHKANLHOTG MaciuTaba, Ha OCH OPIH-
IV == JICKOMBIG  eRkapcetbie yrasl, AKHpHLE KpHBLE JHHEH COOTBETCTBYIOT MCTHHHBIM
YIVOM I aeron. Ha cxeme cnpaBa noxasap nopsnok N0aL20BaHES HOMOrpaMmof
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HOMOI‘D&MM& AAast onpejenenyn MCTHHIIOH MOLWLHOCTH NAACTOB 1O aamepenuoﬁ Bep-
THKAJILHON MOLWHOCTH.

Ha ayrosoii mxane o6osuauens BeAHUHHB YIVIOB NajJeHHs NIACTOB, Ha 0OCH a0ClUHCC — BepTHKAJb-

HBle MOLIHOCTH,

Ha ©OCH OPAHHAT — HCKOMBle HCTHHHBle MouinocTd. [lopsaok negszosanus HOMO-
rpaMMoil NOKa3aH Ha cXeMe, NOMEIeHHOfl cnpasa
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