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AHHOTanus

Kypc nekmuii coctaBieH mo marepuaiaM MeToaudeckoro mocoduss bunnemana H.H.
UteHue 3TOro Kypca NpeanoiaraeT O3HAKOMJICHHE CTYJEHTOB C IpPUEMaMU NPOBEICHUS
reoJIoropa3Be/IouHbIX paboT MPpHU MOUCKAX U pa3BeIKe MECTOPOKICHHI MOA3EMHBIX BOI.

B xypce naetcst onucanue pa3iMuHbIX THUIOB THAPOTE€0JIOrHYECKUX YCIOBHM, K KOTOPBIM
MOTyT OBITb MPUYPOUEHBI MECTOPOXKICHUS TOA3eMHBIX Boj. OmnucaHbl 0COOEHHOCTH
MPOBEACHUS PAa3BEIKH IMPUMEHHUTEIBHO K pPa3IUYHbIM THUIIAM MECTOPOXIeHUU. OTAeNbHO
paccMaTpuBaeTCsl COBpPEMEHHas HOpPMAaTHBHas 0a3a perjiaMeHTHUpPYIoLlas dSTambl U O0BEMbI
MPOBOAMMBIX paboT, omeHuBaercs d(P(HEKTHBHOCTh WCHOJIB30BAHUS PA3IMYHBIX METOJIOB
reoJIOropa3Be/Iku B THAPOT€0JI0TUH.

DTOT Kypc JIEKIIUN PEKOMEHJYeTCsl CIylIaTh Ha Kypcax «/luHaMuka moja3eMHBIX BOJ»,
«MeronuKa MOUCKOB M pa3Beqku Noja3eMHbIX Boa» «luaporeonorusi» «Texnonorus OypeHus
CKBQ)KUH Ha BOIY», «TE€XHOJOTHSI Ire0I0Oropa3BeI0IHBIX PaboT.



Beenenue

[IpecHbie TOM3EMHBIE BOJBI MPEACTABIAIOT COOOW OJHO W3 BAKHEUIIUX IOJIE3HBIX
UCKOMAeMBbIX, B IIMPOKUX MacmTabaXx HCHOIb3yeMOe Ul XO3SIMCTBEHHO-TTUTHEBOTO U
TEXHUUYECKOTO BOJOCHAOKEHHUS, OpPOIICHUS CEIbCKOXO3SIMCTBEHHBIX YTOAWN W Ui JIPYrHX
Lemnen.

B cBsi3u ¢ OCTOSTHHO BO3pACTAIOIIMM PAa3BUTHEM MPOMBIIUICHHOTO MPOU3BOACTBA B HalleH
CTpaHe, pOCTOM TOPOJIOB U YJIYULICHHEM KYJIbTYpHO-OBITOBBIX YCJIOBHI HaceJleHHs M3 roja B
roJl YBEIMYMBAETCS MCIIONb30BAaHHE MPECHBIX MOJ3EMHBIX BOJl M COOTBETCTBEHHO pAaCTYT
3aTpaThl HA UX IOUCKHU U Pa3BEIKY.

CraauifHOCTh Ireo0JIoropa3Be04HbIX padoT
IIpenBapurenbHas pasBenka. Ha ctanuu npenBapuTenbHOM pa3BeIKU BBISICHSIOTCS OCHOBHBIE
BOIPOCHI T€OJIOTMUYECKOr0 CTPOSHUS M TUAPOTEOJIOTUYECKUX YCIOBUHM NEPCIIEKTUBHOM TUIOIIAIH,
JTaeTcsl 00111asl OLIEHKA €€ ECTECTBEHHBIX BOJHBIX PECYPCOB U ITPOU3BOIUTCS MOJACUET
9KCILTyaTallMOHHBIX 3aI1acOB MOJ3EMHBIX BOJ B OCHOBHOM IO HU3KUM KaTErOpUSM B LIEJIOM IO
riomaan. Ha KpymHBIX MECTOPOXKACHUSAX MOI3EMHBIX BOA U OOJIBIIHMX IUIOLIA X
pacmnpocTpaHeHHs MEePCIEKTUBHBIX BOJOHOCHBIX TOPU30HTOB, 3a1achl MOA3EMHBIX BOJI KOTOPBIX
BO MHOTI'O pa3 MPEBBIIIAIOT TPeOyeMOe UX KOJUYECTBO, IPEABAPUTEIBHON pa3BeaKe
MOJIBEpraeTcsi He BCs IUIOIIA/b, a JIUIIb YYaCTKU, Hanboee OJIM3KO PaciooKEHHbIE K 00BEKTY
BOJIOTIOTPEOJICHHSI U XapaKTepHu3yroluecs Hanbosee 0IaronpusaTHBIMU THAPOTEOIOT HUECKUMH
YCIOBUSIMHU U TEXHUKO-3KOHOMHYECKUMH MOKA3aTeISIMU CTPOUTEIHCTBA U AKCILITyaTal[uu
Bos103a00pa. KonnyecTBo yyacTKoB, Ha KOTOPBIX OJJHOBPEMEHHO IIPOBOJUTCS IIpEABApUTEIbHAS
pa3Be/Ka, 3aBUCUT OT MOTPEOHOT0 KOJIMYECTBA BOJIBI U CTEMIEHH BOJOHOCHOCTH YYacTKOB,
YCTAHOBJICHHOM HA CTa UM MOMCKOBBIX padoT.

B cocraB npenBapuTenbHON pa3BeaKU TPYHTOBBIX U HETNIYOOKO 3aJIeralolluX HAOPHBIX BOJ
BXOJST CIENyIOIUe BHUABI paboT: THUAPOTEOJOrHYecKass CheMKa, OypoBbIe pPabOTHI,
reousnveckre HccIeIOBaHUS, MPOOHBIE M OMNBITHBIE OTKAYKH, HAOIIOACHHS 32 PEKHUMOM
NOJI3EMHBIX BOJ, JabopaTOpHble PAa0OTBI M B HEOOXOJUMBIX CIIydasiX THUAPOMETPHUYECKHE
paboTHI.

['unporeonoruyeckas che€MKa IPOU3BOJUTCS TOJIBKO B CIIOXKHBIX T'HAPOT€OJOTHYECKUX
YCIOBUSAX M B T€X IPEUMYILIECTBEHHO CIIydasX, KOTJa OLIEHWBAEMbIII OCHOBHOW BOJOHOCHBIN
TOPU30HT 3aJIeraeT HEriyOOKO OT MOBEPXHOCTH, YTO JAE€T BO3MOXKHOCTbH BBISIBUTH MU3MEHEHHE
MHUHEpaJIM3alliil BOJbI, OOJAacCTH €ro pacnpoCTpaHEHUs, NUTaHUS U JIpeHUpoBaHus. B
3aBUCHUMOCTH OT pa3MepoB pa3BeayeMOW TEPPUTOPUM MaciiTad cheMKU udmeHnsiercst ot 1:50000
1o 1:25 000. CpreMKka COMpOBOKIAETCSI COOTBETCTBYIOIINM 00HEMOM OYPOBBIX U TOPHBIX PadoT.

[lo marepuanaM ruApOreosOrHYecCKO ChbeMKHM HAaMEUaroTCsl MecTa OypeHHs pa3BeJOUYHBIX
CKBaXXMH, YYaCTKH JUJIsl MPOBEJCHUS reo(hU3NUECKUX UCCIEI0BaHUN U HAOIIOAEHUH 32 PeXUMOM
MOJI3€MHBIX BOJ.

BypoBble pa0oThbl, BBINOJHSIEMbIE Ha CTaJAWU IPEIBAPUTEIBHOM pa3BEIKH, COCTOAT U3
OypeHMsl pa3BeJOYHBIX M HaOJI0/aTeNbHBIX CKBaXKUH. Pa3BenouHoe OypeHHe MpOBOAMUTCA AJIS
YTOYHEHMSI T'€0JOTMYECKOr0 CTPOEHHs Yy4acTKa, YCIOBHH 3alleraHus, MOLIHOCTM M COCTaBa
BOJIOHOCHBIX ITOPOJ U Pa3JelIAIoNX UX BOAOHEIPOHUIIAEMbIX TOJI. Y CTaHABIUBAIOTCS YPOBHU
Y Haropsl BOJIbI BOJIOHOCHBIX TOPU30HTOB, XUMUYECKHM COCTAB IMOA3EMHBIX BOJ.

JlnameTpsl pa3BeOYHBIX CKBaXXHH JOJDKHBI JIOMYCKAaTh MPOM3BOACTBO W3 HHUX MPOOHBIX
oTKauek. JluameTpel CKBa)XKMH, W3 KOTOpPBIX HAMEUAETCsl IPOBENECHUE OIBITHBIX OTKAYEK,
JOJKHBI 00ecreyrBaTh BO3MOXKHOCTb MPUMEHEHHS JIOCTaTOYHO MOIIHBIX HAacocoB. OTBITHBIE
OTKaYKW Ha OITOH crTaguu paboT MPOBOMATCS Ul OIpPENeNIeHUS] THAPOre0IOrHYeCKUX
napaMeTpoB BOJOHOCHOTO Iuiacta (ko3¢ duuueHToB QuUIbTpaluy, YpPOBHENPOBOIHOCTH,
bE30MPOBOIHOCTH).

Jlis u3ydeHus: XMMHMYECKOTO COCTaBa IOA3EMHBIX BOJ TMPOU3BOASTCS COKpAIIEHHbIE U
MIOJIHBIE XMMHUYECKHE AaHAIMU3bl, a TAK)KE OMNPEIEICHUs COACPXkKAaHMsI BPEIHBIX KOMIIOHEHTOB
(Menp, HIMHK, CBUHELI, MBIIIbIK, PaIUOAKTUBHBIE AIEMEHTHI, pTOp, dheHon u ap.)- [IpousBonsarcs
Takxke OaKTepHOJOrMUECKUe aHAIM3bl. B ciydae HEOOXOIUMOCTH Ha CTAIMM MpPEIBapPUTEIbHOM
pa3BeKU MPOBOAATCA Teou3nyecKre UCCIe0BaHus AJi YCTAaHOBJIEHUS U OKOHTYPUBAHUS 30H
MOBBILIEHHONH BOJOHOCHOCTH IIOPOJ B IIJIAHE U Pa3pe3€, YTOUHEHMs 3aJIEraHMsl BOJOYIOPHBIX



KPOBJIM 1 TOAOMIBBI BOJOHOCHLIX TOPU30HTOB, I'PAHUIBI IPECHBIX 1 MUHCPAJIM30BAHHBIX BOI.

Ecnu moBepXHOCTHBIE BOJBI YYacTBYIOT B BOCIOJHEHUHM OSKCIUTyaTallUOHHBIX 3aIllacoB
MMOA3CEMHLIX BOH, TO JOJIKHBI IIPOBOJUTHCA TUAPOMCECTPHYCCKUC pa6OTBI AJI MOJTYUYCHUS JAaHHBIX
00 yCIOBHSIX MUTAaHUS BOJOHOCHOTO TOPU30HTA B PA3JIMUHbIE MIEPUOJIBI TO/IA.

[Tpu npeaBapUTENBHON pa3BelKe TYOOKO 3aJIETafoIIUX BOJIOHOCHBIX TOPU30HTOB B COCTaB
paboT BKIItOUaeTCst OypeHHe OAMHOYHBIX Pa3BeIOUYHbIX CKBAXKHUH, re0O(PpU3NUECKUe UCCIeI0BaHUs
pPa3pe30B CKBAXKUH U NPOU3BOJACTBO HpO6HBIX U OIIBITHBIX OTKAYCK B CKBAXKMHaX U3 Han60nee
MEPCIIEKTUBHBIX BOJOHOCHBIX TOPU30HTOB C OTOOPOM IIPOO BOJIbI HA AaHATIU3HI.

B paﬁOHax C OPOCTBIMHU THAPOTCOJIOTMYCCKUMU YCIIOBUAMHU M XOpPOUIO M3YYCHHBIX, TAC
pecypchl MOJ3EMHBIX BOJ| 3aBEJOMO INPEBBINIAIOT MOTPEOHOCTH B BOJE, a4 YYAacCTOK MOJ
JIETAILHYIO Pa3BeAKy M BOJ03a00p MOXKET OBITh BBIOpAaH 1O HWMEIONIMMCS MaTepHaliaM,
npelBapuTeNibHas pa3BeaKa
MOKCT HC IIPOU3BOAUTHCA.

JeranbHas pa3Benka. [lo marepuanaM mnpenBapUTeNbHOM pa3BelKH, MYyTEM CPaBHEHUS
pPa3IMYHBIX YYaCTKOB BO3MOXXHOTO PACIIOJOXKCHHSI BOJI03a00POB, IMPOU3ZBOJIUTCS BHIOOD
Haubosee OIaronpusTHOrO U3 HUX C YY4ETOM KaK THIPOTre0JIOrHUeCKUX YCIOBUHM, TaK U TEXHHUKO-
HSKOHOMHUYECKUX IIOKa3aTelie, HamMeyaeTcsi cxeMa B0J03a00pa W MPUMEHUTEITBHO K HeEH
OTIpEeIeNIAI0TCA 00BbEM M XapaKTep AETaIbHOW pa3BelIKh, METOAMKA €€ MPOBEICHUS, B YACTHOCTH
OMpEeNETAI0TCS Han0oJiee PallMOHAIEHOE PAa3MEICHHE Pa3BEIOYHBIX BHIPAOOTOK M PACCTOSHUS
MEXIy HUMH, TIyOMHA pa3BeAKH, OOBEM U XapaKTep OMBITHBIX TUIPOreOIOrHYECKHUX,
reo(pU3NIECKHUX, THIPOMETPHIECKUX, PEKUMHBIX, TJAOOPATOPHBIX U APYTHX HCCICTOBAHUN.

MecTormosoKeHne u pa3Mepbl y4aCTKOB MO JACTaIbHYIO Pa3BeIKy OMPENEISIOTCS ¢ YIETOM
KOJMYeCTBAa TMOTpPeOHOM BOJIBI W TpeOOBaHUM K €€ KadeCTBY, COIJIACOBBIBAIOTCS C
BOJIONOTPEOUTENIEM, a B ClIydae HaME4aeMOro UCIOJIb30BAHUS BOJ JJI X035 HCTBEHHO-TIUTHEBBIX
nejael — TakkKe M C OpraHaMd CaHUTapHOrO Haa30pa B OTHOIICHHH BO3MOXKHOCTH
YCTaHOBJICHHS 30H CAHUTApHOUM oXpaHbl. B Tex ciydasx, Korjaa Ha IJIOLIAJAM y4acTKa, BHIOpaH-
HOTO TOJ JIETaJbHYIO Pa3BElIKy, WU B 30HE BIMUSHHUS HaMEYaeMOro B0/J03a00pa pacroiOKeHbI
JKUJIBIE CTPOCHMSI, TPOMBIILJICHHBIE COOPYXEHHUS, CKOTOBOAYECKHE (epMbl U Jpyrue
MNpCanpuAaATHUsd, CTOYHBIC BOJbI KOTOPBIX MOT'YyT ABJIATBHCA UCTOYHHUKOM 3arpsA3HCHUA
UCCIIEyeMbIX BOJ, BOMPOC O BO3MOXXHOCTH M I1€J1€cO00pa3HOCTH UX TMepeHoca WIu
YHUYTOXKCHHUA OOJIKCH OBITH COIJIACOBaH C COOTBCTCTBYIOIIMMU MECTHBIMH IOCYydapCTBCHHBIMHA
opraHaMu JI0 Hauyaja JeTalbHOM pa3BelIKH.

B mpormecce neranbHON pa3BeNKH MPOU3BOAUTCA WM3yYE€HHWE HAMEUEHHOTO IO B0J103a00p
y4acTKa C JeTalbHOCTHIO, 00ECTIEUNBAOIIEH MOJCUET IKCILTyaTallMOHHBIX 3al1acoOB TMOJ3EMHBIX
BOA IO BBICOKMM KaTCTOpUAM B Tpe6yeM0M HNX COOTHOLICHUHU U MOJYUCHUH MAaTCPpHUATIOB JJIA
MPOEKTUPOBAHUS HOBBIX BOJ03a00PHBIX COOPYKEHUH WM PACHIMPEHUs CYIIECTBYIOUIUX
BO103a00poB. Ecnu moTpeOHOCTh B BOJIE TOTO WJM HMHOTO OOBEKTa BBIPAXKAETCS OOJBIITUMU
BEJIMYMHAMU, TO C LEIBI0 MPEAYNPEXKACHUS NMPEXKICBPEMEHHBIX 3aTpaT Ha PAa3BEIKY CIEAYET
OTPENIETTUTh OYEPEIHOCTh YIOBJICTBOPEHHUS BOJOMOTPEOHOCTH U COOTBETCTBEHHO JTOMY
YCTAaHOBUTH OYEPETHOCTh BBOJAA B JIETAJIBHYIO PAa3BEIKY OTAEIbHBIX YACTEH MECTOPOKICHUS
HJIN OTACIBHBIX €I0 YYaCTKOB [JIsI BBIABJICHHSA 3allaCOB BBICOKHX K&TCFOpI/Iﬁ JJIA | oucpeaun
CTPOUTENbCTBA BOA03a0opa, ams |l ouepenu u T. 1, B Takux cinyyasix neTanbHas pa3BeaKka MOXKET
OrpaHUYnBATHECA O6’L€KTaMI/I, HaMC€4YaC€MbIMH TOJIBKO IJId IIEPBOOYCPCIAHOI0 HMCIIOJIB30BAaHUA.
Hanpumep, npu Hanuuuu psifa M30JMPOBAHHBIX JPYr OT JApPyra BOJOHOCHBIX TOPHU30HTOB,
3aJIeraloNuX Ha Pa3IMYHBIX TUIYOWMHaX, MPH JCTAIbHOW pa3BeaKke HamOoJiee TIIATEeIhHO MOTYT
OBITh H3y4eHBI TOJBKO BEpPXHHE, HIM HMEIOIINE HAuOOJNbIee MPAKTUIECKOe 3HAYCHUE,
TOPU30HTHI M 3a11acChbl IO HUM IMOACYUTAHBI B OCHOBHOM I10 BBEICOKHMM KaTCropusaM; 110 HUKHUM,
WIA BTOPOCTENICHHBIM, BOJOHOCHBIM TOPH30HTaM pa3BelKa U ONpPOOOBaHHE MOTYT OBIThH
IMPOBCACHBI B MCHBIIEM 061)eMe, IIO3BOJIIFOIIIEM OLCHHUTH 11O HUM 3aIllaCbl TOJBKO IIO HHU3KHUM
KaTeropusiM ¢ TeM, 4ToObl B OyayieM WX Jopa3BenaTh s crpoutenbcTBa |l ouepenu
BOj103a00pa.

[Ipu geranpHOM pa3BeAKE HaMEYaeMOro IOA BOA03a00p ydacTKa MPOU3BOTUTCS
CIeNUaTM3UPOBAHHOE 00CIIeIOBAaHNE yJacTKa BO103a00pa M HEMOCPEICTBEHHO MPUIICTAIONICH K
HEMY TEppUTOPUU C OypeHHUEM  pas3BEelOYHBIX, Pa3BEIOYHO-IKCILTYyaTAlMOHHBIX U



HaOJI0aTeNbHBIX CKBAXXHUH. Kpome TOoro, mpoBOIsATCS THAPOMETpUYECKHE PaboThl, HAOIIOACHUS
3a PEXHMOM IMOA3EMHBIX BOJI, a TAaKXKe OTKAYKU U3 CKBAXXMH, PHUOOpETAIOIUE NP JETaIbHOU
pa3BeJIKe OCHOBHOI, INIaBHBIN BUJ TUAPOTr€0IOTHYECKUX padoT.

Ha cragum neranbHOM pa3Beaku OypOBbI€ CKBAKHHBI 3aKJIAJbIBAIOTCS MPUMEHHUTENIBHO K
HAaMEUYEHHON cxeMme Bojo3abopa. Jlmamerp pa3BeOYHO-3KCILUIyaTallUOHHBIX  CKBa)KUH
BbIOMpPAETCsl TaKUM, YTOOBl 3TH CKBaKMHBI MOYKHO OBLIO HCIOJb30BATH IPU AKCIUTyaTallMH
IIOJI3€MHBIX BOJ.

OneITHBIE OTKAYKH NMPOBOJATCS M3 BCEX Pa3BEJOUYHBIX M Pa3BEJOYHO-IKCILTyaTallMOHHBIX
CKBAKUH U UMEIOT LIEJIbI0 YTOUYHEHUE 3HAUEHUN TUAPOTr€0IOrMUECKUX TapaMeTpPOB BOJOHOCHBIX
IUIaCTOB, 3aBUCUMOCTEH MEX]y NeOUTOM M IMOHM)KEHUEM YPOBHS BOJbl U BEIMYMH CPE30K JUIS
pacueToB B3aUMOJICHCTBUS CKBAKMH; COOTBETCTBEHHO HA3HAYEHMIO OTKAYKU MOTYT OBITh
IPOBE/IEHBl U3 OTIEJBHBIX WJIM OJHOBPEMEHHO W3 IPYIIbl CKBaKUH (OJMHOYHBIE, KYCTOBBIE,
IPYIIIOBBIE).

Bo Bcex nmpoOypeHHBIX Ha y4acTKe HaMeyaeMoro Boj03a00pa pa3BeOYHbIX U pa3BeA04HO-
OKCIUTYyaTallMOHHBIX ~ CKB&)KMHAX, BCKPBIBIIMX  TPEUIMHOBATblE WM  3aKapCTOBaHHbIC
BOJIOBMELIAIOIME IOPOJbl, MPOU3BOIUTCA KOMIUIEKC TIeO(pU3NYECKUX HCCIEA0BaHUM s
YCTAHOBJIEHHMSI MOIIHOCTH M CTENEHU BOJOHOCHOCTH 3TUX mopofd. IIpuMeHeHue komiuiekca
reo(pU3NYECKUX HCCIIECIOBAHUI SBISETCS COBEPUICHHO 00s3aTesIbHBIM IpU OypeHHHU TIIIyOOKHX
CKBaXHH (POTOPHBIX, TYPOMHHBIX); B 3THUX CIy4asx IeO(QHU3NUECKUE HCCICTOBAHHS HApSIy C
OOBIYHBIMH CHIOCO0AMHM JIOKYMEHTAIlUU U HAaOJIIOJCHUN NPH OypeHUH CKBAaXKUH MOTYT OKa3aThCs
OCHOBHBIMM  JUI1  OIpENEJCHHs] MOILHOCTH, COCTaBa M  BOJOINPOBOJSALIMX CBOWCTB
BOJIOBMeELIAOIUX MopoJ. ['eopusnyeckue wucciaenoBaHUs B CKBOXKHUHAX MPEIIECTBYIOT
OTBITHBIM OTKA4YKaM WJIU BBIITYCKaM.

ITpu pa3Beake MECTOPOKACHUM NOJ3EMHBIX BOJ MM YYaCTKOB, PACIOJIOXKEHHBIX B JIOJIMHAX
PEK, MOJDKHBI OBITh TPOBENEHBI THUIPOMETPHUYECKHE pabOTHl IS YCTaHOBIICHHS pacxoja
IIOBEPXHOCTHBIX BOJI, @ TAK)KE CTEIIEHU B3aUMOCBSI3U IIOBEPXHOCTHBIX BOJ C IIOA3EMHBIMH.

N3yuenmne GpU3NIECKUX CBOWCTB, XMMUYECKOTO COCTaBa U OAKTEPUOIIOTHIECKOTO COCTOSHUS
HOJ3EMHBIX M TOBEPXHOCTHBIX BOJ JIOJDKHO OBITH JIOCTaTOYHBIM JJIi OCBELICHHS KauecTBa
0oTOMpaeMbIX BOJ BO BPEMEHHU KaK HEMOCPEICTBEHHO Ha y4yacTKe HaMeyaeMoro BoJj103abopa, Tak
U IIPU Pa3HOPOJHOM COCTaBE IMOJI3EMHBIX BOJI — B COCEJHHMX C HUM 30Hax (IO MJIOLIaJU U B
paspese).

[To marepuanam oOcienoBaHHS M JAHHBIM, IOJIYYEHHBIM IPH Pa3BEIKe, COCTABISAIOTCS
TUIPOTe0JIOTUYECKUE KapThl (THAPOU30THUIIC, THAPOXUMUYECKas!, IIYOUH 3aJleraHus MOJ3€MHBIX
BOA W T. M.) pa3BegaHHoro yyactka B Macmrabe 1:5000—1:10 000 wmm 1:25 000 Ha
MHCTPYMEHTAJIBHOM Tomorpaguyeckoil OCHOBE COOTBETCTByomlero wmacmraba. Ha Hux
HAHOCATCS (B COOTBETCTBHHM C COZEPKaHUEM KapThl) BCe CKBKMHBI U MCTOYHHKH, JIIs1 KOTOPBIX
HEOOXOJUMO OIpPEAETUTh KOOPAWHATHl B IMPHUHATON [JIs TOMOOCHOBBI CHUCTEME; IOCIIETHUE
JOJDKHBI  OBITH  CBEJEHbI B CHElMajbHble BeAOMOcTH. Ha KapThl HaAHOCATCS TakKxke
IPOMBIIITIEHHbIE 00BEKThI, HACEJICHHBIE MMYHKThl U APYTrUe OOBEKTHI, KOTOPhIE MOTYT CIYXHUTh
MCTOYHUKOM 3arpsI3HEHUs OLIEHMBAEMOI'0 BOJOHOCHOI'O TOPU30HTA.

ITpu pa3Benke Ha yyacTKax JEHCTBYIOLIMX BOJ03a00POB (111 X PaCIIUPEHUS] WU
PEKOHCTPYKIIMH) JTOJKHBI OBITh OPraHU30BaHbl HAOIIOJICHHS 32 PEXUMOM UX PaOOTHI, a TAKXKe
3aJ105KE€HBI Ha0JII01aTeNbHbIE CKBAXKHHBI JJIs1 YCTAaHOBJICHUS [NTYOUHBI U TPAaHHULL
pacnpoCTpaHEHHs B IUIAHE IENIPECCUOHHOM BOPOHKH, BBI3BAHHOM dKCILTyaTalMel MOA3EMHBIX
BO/I.

KATEI'OPUU DKCIINIYATAIIMOHHBIX 3AITACOB

Hcnonp30BaHue MOA3EMHBIX BOJI B HAPOJIHOM XO3sIIICTBE Halllel CTpaHbl perjaMeHTUpYyeTCs
npaBuTenbcTBeHHbIME opraHamu. MITP Poccun ot 22 nekabps 2007 r. yctaHoBjieHO, 4To ¢ 1
okTsi0pst 2009 T. MPOEKTUPOBAHWE WM CTPOUTEILCTBO HOBBIX W PACHIMPEHHE JEHCTBYIOIIMX
IPENIPUATHH, CBSI3aHHBIX C UCIIOJIB30BAHUEM MOA3EMHBIX BOJ], BO3MOKHO TOJIBKO TPU HAJIUYHU
YTBEPKACHHBIX 3alacoB MOA3€MHBIX BOJ [ocynapcTBeHHOW WM TeppUTOPUATBLHBIMU
KOMUCCHSIMU TI0 3aI1acaM IOJIE3HBIX NCKONAaeMbIX. be3 yTBepkIeHns 3a1acoB IPOEKTHPOBAHNE U
CTPOUTENICTBO pa3pelieH0 TOJBKO B TEX Clydasx, Korga O0ObeM MPOEKTUPYEMBIX
KaIlTUTaJIOBIIOKEHUI Ha YCTPOMCTBO B0/103a00pOB U KanTaxel He npesbimaeT 500 Toic. pyOei,



a U1t 0OOBEKTOB KeNe3HOJOPOXKHOT0 TpaHcnopra— 10 MitH. py0eii( B COBpeMEHHBIX LIEHaXx).

[ToctanoBnennem komuterun MIIP Poccun ot 12 aBrycra 2007 1. ycTaHOBIEHBI OCHOBHBIC
MOJIOKEHUS JCUCTBYIOLICH B HACTOAIIEE BpeMs KiacCU(UKAIIUHM SKCILTyaTallMOHHBIX 3aI1acoB
noa3eMHbIX BoJ. COrJIacCHO 3TUM MOJOXKEHHsM: 1) MO HapOJHOXO3SHUCTBEHHOMY 3HAYCHHIO
3arachl MOJ3EMHBIX BOJ MOAPA3ACIAIOTCS Ha JIBE IPYMIbI: OajJaHCOBBIE U 3a0anaHCOBEIC; 2) B
3aBHCHUMOCTH OT CTENEHU pPa3BEIaHHOCTH, M3YYEHHOCTH, KauecTBa M YCIOBUI pa3paboTku
3amacel MmojpaszessioTces Ha yetbipe Kareropuu: A, B, Ci u Cr; 3) cocTaBiieHHE POCKTOB U
BbIJICJICHHE KAlUTAIbHBIX BJIOXKEHHM Ha CTPOMTENBCTBO HOBBIX U PEKOHCTPYKIIHIO
JEHCTBYIOIUX BOJI03a00PHBIX COOPYKEHHUN M MPENNPUATHH, UCTIONB3YIOUINX MOI3EMHBIEC BOJBI,
MPOU3BOJATCS MPU HAIWYUHM YTBEPXKICHHBIX [OCyaapcTBEHHONW KOMHCCHEH 1O 3amacam
none3nbix uckomaemblx (K3 mpu CM CCCP) unm B COOTBETCTBYIOIIMX —CIy4asx
TEPPUTOPUATBHBIMU ~ KOMHCCHUAMHM MO  3amacaM  noje3Hbix — uckomaembix  (TK3)
HKCIUTyaTal[MOHHBIX 3aracoB MOJ3EMHBIX BOJ Kareropuid A um B, mpum 3TOM 3amacel Kar. A
JOJKHBI cOCTaBNIATh He MeHee 50% 3Toro konuyecTtBa; 4) BO3MOXKHOCTh MPOEKTUPOBAHUSA U
CTPOMTENHCTBA BOJI03a00PHBIX COOPYKEHHM MPH HATMYUN MEHBUINX KOJMYECTB 3alacoB KaT. A
Wik B IpoTHB KOMUYECTB, ONpeAeNsieMbIX YKa3aHHBIM BBIIIE COOTHOIIIEHUEM, YCTAaHABIUBACTCS
I'K3 (wmm B cootBercTByrommx ciydasx TK3) mpu yTBepkaeHHHM 3amacoB; 5) B mpolecce
MPOEKTUPOBAHUS TIPU OMPEACTCHUN BO3MOXHBIX TEPCHEKTUB PACHIUPEHUS BOJ03a00OPHBIX
COOPYKEHHI OJDKHBI YYUTHIBATHCS 3aI1achl MO3eMHBIX BOA Kat. C.

[Ton OamaHCOBBIMM TOHHMMAIOTCS 3amachl, HCIOJIb30BAHUE KOTOPBIX HKOHOMUYECKU
1e51eco00pa3Ho U KOTOPBIE JOJDKHBI YOBIETBOPSITh KOHIUIMSAM, T. €. TPEOOBAHHIM K KauyeCTBY
BOA I JAHHOTO Ha3HAYeHWS U 3aJaHHBIM YCIOBUSIM pEXHUMa OKCIUTyaTalldd, 0.
3a0aJIaHCOBBIMH — 3arachl, MCIOJb30BAHWE KOTOPBIX B HACTOSIIEE BPEMs SKOHOMHYECKH
HEIeJIeco00pa3Ho:  M3-3a MaJoro KOJMYECTBA, HECOOTBETCTBHSI KauyecTBa 3aJJaHHOMY
Ha3HAYEHHUIO, 0CO00 CIIOKHBIX YCIOBHH SKCIUTyaTallid WM TEXHOJIOTUM W3BIICYCHUS IICHHBIX
KOMIOHEHTOB. OJIHAaKO OHU MOTYT pacCMaTpUBATHCS KaK OOBEKT UCIIOJIb30BAHUS B Oy TyIIEM.

OCHOBHBIE BOITIPOCBI METOJJMKMN OLEHKHN SKCIUIYATALIMOHHBIX 3AITACOB
[TOA3EMHBIX BOJI

OBIIME 3AMEYAHUA

Pa3Beaka moa3eMHBIX BOJ| JOJDKHA IPOBOAMTHCS B TECHOM YBSI3KE C METOAMKOW OIEHKHU
DKCILTYaTal[MOHHBIX 3aI1acoB.

Onenka 3anacoB (OpMalbHO SBISETCS 3JIEMEHTOM KamepalbHOW 00pabOTKM MaTepuasos,
OJIHAKO €CJIM THUIPOTeosor HE 3aJyMaeTcsl 3apaHee, KaKMM METOJOM M IO KakOW pacyeTHON
CXeMe eMy MpeACTOUT OLEHUBATh 3aIlachl, ’TO HEM30EKHO MPUBEIET JIMOO K U3JIUIIECTBAM, JTU00
K HE/IOCTaTOYHOCTH BBITIOJHEHUS pa3BEeJOYHBIX PaOOT.

Ha ocHoBaHMM NaHHBIX MOMCKOBBIX PaldOT, a MPU JOCTATOYHOM H3y4YEHHOCTU pailoHa — IO
JAHHBIM AapXUBHBIX M JIMTEPaTYpHBIX MaTEepUalOB MOXHO, Kak IIPaBWJIO, COCTaBUTh
HE0OXOUMOE TPEACTABIEHUE O TE€0JIOTMYECKOM CTPOEHUH U THIPOTeOJOTHYECKHX YCIOBHSIX
paiioHa JUIs TOro, 4ToObl HaMETHTh METOJ OLIEHKH 3alacoB M pacyeTHYI0 CXeMy, KoTopas
JOJKHA YTOYHATHCS M MOXKET JaXe paJuKallbHO IEepecMaTpUBaThCs MO Mepe HaKOIUIEHUs
MaTEpUaloB B IIPOLIECCE PA3BEAKHU.

B nmanHOM pyKOBOJCTBE MPEICTABIISETCS IIEI€CO00pa3HBIM OCTAHOBHUTHLCS Ha HEKOTOPHIX OOITHX
BOIIPOCaX METOJMKH OLIEHKH 3KCILTyaTallHOHHBIX 3aI1acoB.

OneHka HKCIUTyaTallMOHHBIX 3al1acoB MOA3EMHBIX BOJI 3aKJIFOUAETCS B MOJIYYSHHUH JI0KA3aTEIbCTB
BO3MOXXHOCTH JKCIUTyaTalliM TOA3€MHBIX BOJA NpU 3aJaHHOM Jebute Bojxo3abopa u
YIIOBJIETBOPSIONIEM MOTPEOUTENSI KaueCTBE BOJIbI B TEUEHHUE OMPEICIIEHHOTO0 CpoKa ero paboThl
(mpuHMMaeTcs oObIYHO 25—30 JleT) WM HEOTpaHWYEHHO J0JIroe BpeMms. JTa 3ajadya B
KOHEYHOM HTOTE CBOJUTCS K MPOTHO3Y MOHMKEHHUM THHAMUYECKUX YPOBHEH BOJBI B CKBAXKMHAX
BO/1I03a00pa.

OneHka 3KCITyaTal[MOHHBIX 3alacoB MOA3EMHBIX BOJ MPOU3BOJUTCS CIEAYIOIIMMU METO/IaMu:
1) runpoauHaMUYeCKUMU; 2) THAPABINYECKUMHU; 3) OanaHcoBBIMU. Hibke MPUBOIUTCS KpaTKas
XapaKTepUCTHKA 3THUX METOJOB, MX OTHOCHUTENBHBIX JOCTOMHCTB M HEIOCTATKOB, a TaKXe



JMAIOTCS. PEKOMEHJAlMKM [0 COBMECTHOMY NPHMEHEHHIO JTHX METOAO0B (uTo Haubolee
3(PEKTUBHO) B Pa3TUIHBIX THAPOTCOTOTHIECKUX YCIOBUSX.

Ir'maPOAUHAMUYECKUE METO/IbI
OueHka OSKCIUTyaTallMOHHBIX 3allacoB MOJ3EMHBIX BOJI THUAPOJAUHAMUYECKUMH METOJaMU
3aKJTFOYAETCS B pacyeTax IO COOTBETCTBYIOMIMM (opMmysaMm, BBIBEJCHHBIM W3 OCHOBHBIX
YpaBHEHUH MaTeMaTH4eckol (U3MKH U TEOPETHUYECKOW TUAPOJWHAMUKH, a TaKXkKe IyTeM
MOJICJTMPOBAHUS Ha aHAJIOTOBBIX MAIlTUHAX.
OCHOBHBIM  JTOCTOMHCTBOM  THAPOJAMHAMUYECKUX  METOAOB  SIBISETCS  BO3MOXHOCTH
MPOTHO3MPOBATh HM3MEHEHHE JMHAMHUYECKUX YpOBHEH BOJBI B CKBaXHMHAX BOj03abopa B
Ipolecce ero  dSKCIUlyaTalldd, T. €. TMOJIY4YUTh JOKa3aTelIbCTBO  00ECIeYeHHOCTH
OKCIUTYaTaI[MOHHBIX 3aI1aCOB BO BPEMCHH.
Huddepenunansuble ypaBHEHUS THAPOIMHAMUKY YUUTHIBAIOT COMTPOTUBIICHUS IBHKEHUIO BObI
B IJJACTC€ W BOJHBIA OaJaHC B KaXJIOM OCCKOHEYHO MAaJOM »JJEMEHTE IO0TOKa, a TpHU
UHTETPUPOBAHUU — B IOTOKE B LIEJOM B Ipefenax 3aJaHHbIX TpaHull. [lockonbky 3Tu
YpaBHEGHUS OJHOBPEMEHHO SBISIFOTCS H JUHAMHYECKMMHU U 0ajaHCOBBIMH, (HOPMYIIBI
TUAPOIMHAMUKHA YUUTHIBAIOT OajaHC MOA3EMHBIX BOJA U, B YaCTHOCTH, BO300HOBISIEMOCTH
3aImacoB B €CTECTBEHHBIX U AKCIUTYaTAIIHOHHBIX YCIOBHSIX.
['pannuHbIE YCIOBHUS XapakTEpU3YIOT CBA3b BOJOHOCHOTO IIJacTa C OKpYXaromiel cpenoit
(aTMocdepoit, TOBEpXHOCTHBIMH BOJIAMH, TTOKPBIBAIOITMMH U TIOICTHIAOIIMMY IacTamu). Tum
TPaHUYHBIX YCIOBUU OINpeAenseT 3aKOHOMEPHOCTH pEXMMa TOJ3€MHBIX BOJ B paloHE
B0/103a00pa, CKOPOCTh CHW)KCHHS YPOBHEW BOJBI B CKBaXXHHAX BOJ03a00pa BO BPEMCHHU,
B3aMMOJICICTBHE CKBaXMH TPYIIOBOr0 Bojpo3abopa u mp. He 3Has TpaHUYHBIX YCIIOBUH,
HEBO3MOXKHO OIEHUTH 00ECIIEYCHHOCTH 3alacoB Ha TOT WJIM WHOW CPOK UX UCIOJIB30BAHUS HITU
Ha HEOTPAaHWYEHHO JOJITUN CPOK HKCILUTYaTaIl|H.
Hwmxe paccMOTpeHBI OCHOBHBIC THUIBI TPAHUYHBIX YCIOBHIA BOJOHOCHBIX IUTACTOB TOJ YIJIOM
3peHus UX BIUAHUA Ha (POPMUPOBAHHE JCTIPECCHOHHBIX BOPOHOK U IKCILTyaTAI[MOHHBIE 3arachl
MIOJI3EMHBIX BOJI.
CrnenyeT pa3nuuaTh T'PAaHUIBI BOJOHOCHOTO IIacTa B paspe3e (BEpXHHUE W HUIKHUE TPaHUIIbI
1JacTa) U B IiaHe (KOHTYpPHI TU1AaCTa).
Ha BepxHeli rpaHuile BOJOHOCHOTO IUIacTa pa3lM4yarOT, KaK W3BECTHO, HAIMOpHBIE U
Oe3HanopHbIe (CO CBOOOIHON MOBEPXHOCTHIO) MOA3EMHBIE BOABL. [[pUHIIMTIHATBEHBIM OTIUYHEM
ATHX BUJOB T'PAHUIl SBISETCS TO, YTO MPH SKCILTyaTalluu BoJ03a0opa B OE3HAMOPHBIX BOAAX
BCEr/ia MPOMCXONUT TO WU MHOE OCYIICHHE TUTACTa, TO3TOMY MOITHOCTh TUIACTA YMEHBIIIACTCSI.
Ecnu mnact HEOAHOPOEH, TO MPHU €ro OCYIICHUU MPOUCXOTUT U3MEHEHHE CPEIHEN BETUYHHBI
ko durmenta dunptpanuu. Jlenpeccus, co3gaBaeMas OTKA4KO#M, paclpOCTpaHSETCsl B
HATMIOPHBIX BOJIaX 3HAYUTEIHHO OBICTPEE, YeM B OE3HAMTOPHBIX BOJAX.
Ha BepxHeii rpanuiie BOJOHOCHOTO TUTACTa CO CBOOOIHOM MOBEPXHOCTHIO MOA3EMHBIX BOJI MOTYT
UMETh MECTO CIIeAyIolue ycloBus: 1) muTaHue MHPUIbTpaIMe aTMOc(hEepHBIX OCaaKOB; 2)
UCTIapeHUe C TIOBEPXHOCTH MOA3EMHBIX BOJI; 3) OTCYTCTBHE MTUTAHUS M HCIIAPCHHUSL.
B mepBoM u TpeTheM ciyyasix YCIOBHUS Ha MOBEPXHOCTH MOJI3EMHBIX BOJ IMPH SKCITyaTalluu
COXPAHSIIOTCS, BO BTOPOM — MOTYT M3MEHHUTKCS, TaK KaK MpU OOpa30BaHHUH JIEMPECCUOHHON
BOPOHKHU MPOUCXOIUT YBETUYCHHE TITYOUHBI 3aJleTaHusl MOA3EMHBIX BOJI, YTO MOKET IPUBECTU K
YMEHBIIICHUIO WUJIU MPEKPAIICHUIO NCTIAPCHHUS.
Ecnu ycrmoBuss Ha TOBEPXHOCTH TOJ3EMHBIX BOJA MPHU IKCIUTyaTallid HE H3MEHSIIOTCS, TO
JIETIPECCUsl C TEUYCHUEM BPEMEHHU PACIpPOCTPAHSETCS O KOHTYpa BOJOHOCHOTO TUIACTA, ITOCIIEe
4ero B 3aBHCHUMOCTH OT XapakTepa JTOr0 KOHTypa [BIKEHUE MPOJOHKAET OCTaBaThCs
HEYCTAaHOBHUBIIIMMCS W JUHAMHYECKHEC YPOBHU B CKBaXHHAX CHWKAIOTCS WU IPOWCXOJUT
cTabunu3anus.
B Tex ciydwasx, Korja HWCIApeHHe C IOBEPXHOCTH TPYHTOBBIX BOJ TPH IKCILTyaTaIr[uu
YMEHBIIIAETCsl, TO, HE3aBHUCUMO OT XapaKTepa KOHTYypa IUIacTa, MOKET MPOU30UTH CTaOUIH3aIus
JIETIPECCUOHHON BOPOHKHM (€CJIM YMEHBIIIEHUE pacxojia BOABl Ha WCIAPCHHE CTAHET PAaBHBIM
nebuty Bogo3abopa).
[TooOHBIE ycOBHS OCOOCHHO THITMYHBI JUTSI apUIAHON 30HBI, HO BCTPEYAIOTCS M B 0OJACTSIX
M30BITOYHOTO YBIXKHEHUS. Tak, Ha MUPOKUX U TUIOCKUX MEXKIYPEYHBIX MPOCTPAHCTBAX B



00J1acTH pa3BUTHUS 3aHIPOBBIX TECKOB I'PYHTOBBIE BOJABI Ha PsJie YYaCTKOB 3aJ€raloT BeChMa
OJIM3KO OT MOBEPXHOCTHU 3eMJI. BenencTBre Manoil MOITHOCTH 30HBI a3paliiil B JIETHUN MEPUOJT
3HAUUTENbHOE KOJIMYECTBO TIPYHTOBBIX BOA Hucmapsiercs. [lpum skcmmyatanuu Bojgo3zabopa
OCBOOOKJAaeTCS €MKOCTh, KOTOpasi MOXET 3alOJHIThCS MpOocauuBarolleics BOAOHM, 0 3TOro
0ecI101e3H0 pacxo0/10BaBLICHCS Ha HCIIApEHNUE.

Ha nuxHell rpanuile BOJOHOCHOIO IJIacTa cO CBOOOJHOM MOBEPXHOCTHIO, a TAaKXKE B KPOBJIE U
MOJIOIIBE TUIACTa, K KOTOPOMY IPHYPOYEHBI HAITOPHBIE BOJABI, MOT'YT OBITh JBa THUIIA IPAHUYHBIX
yCJIOBHM: 1) OrpaHMYMBAIOIIMI CJIOM BOJOHOCHOTO ILIacTa MPAKTHYECKH HEMpOHUIlaeM; 2)
OrPAaHUYMBAIOUIMN CIIOM B TOW WJIM HMHOM MEpEe IMPOHULIAEM U 4YEpe3 HEro OCYLIECTBISAETCS
TUIPABINYECKast CBS3b C IPYTUM BOJJOHOCHBIM FOPU30HTOM.

Cny4yan abCOMOTHON HENPOHUIIAEMOCTH KPOBJIH MJIM MOJOUIBBI BOJOHOCHBIX TOPU30HTOB, T. €.
MOJIHOM M30JIALIMK HUX OT BBIIIE- M HUKEPACHOJOKEHHBIX TOPHU30HTOB, SBISAIOTCS B MPHUPOJE
CKOpee HCKJIIOYEeHHEM, 4YeM mpaBwioM. OHHU OTHOCSATCA TJaBHBIM 00pa3oM K TIIyOOKO
3aJIeralolUM TOPU30HTaM, OTPaHHMYEHHBIM MOIIHBIMHU IIACTaMU TJIMH, CHJIBHO YIJIOTHEHHBIX
JIABJICHUEM BBIIIENEKAIIMX MOpoJA. B 30HE aKTHMBHOTO BOJOOOMEHA, MPEACTABISIONICH
HauOOJIBIINKA UHTEpEC A BOAOCHAOXKEHUs Oiiarojaps XOpoIlleMy KauecTBY MOJ3EMHBIX BOJ,
peodiiajatoT yCIIOBUS, IIPU KOTOPBIX BOJOOOMEH IO BEPTUKAIU BOo3MoOeH. [Ipumepamu moryt
CIY’)XHTh BOJOHOCHBIE TOPU30HTHI JIEAHUKOBBIX OTJIOKEHUN benopyccuu, BOJAOHOCHbBIE
TOPU30HTHI TPETUYHBIX OTJIOKEHUN 3anaH0-CuOoUpCcKoil HU3MEHHOCTH U JIp.

B 3aBucumMocTH OT COOTHOILIEHUII HAMOpPOB B PAcCMAaTPUBAEMOM TOPU30HTE (KOTOPBIN
IpeaIoiaracTcsd AKCIUIyaTUPOBAaTh) M CMEXHBIX TOPU30HTAX B E€CTECTBEHHBIX YCIOBHAX
BO3MOXXHO MOJANUTHIBAaHUE WU, HA0OOPOT, MOTEPs] BOJABI U3 JIAHHOTO TOPU30HTA B BHIIIE- WU
HIDKE3aJIeTalole BOJIOHOCHBIE TOPU30HTHI. BakHO 3ameTuTh, uTO NeOuT Bomg03abopa, Korjaa
BOJIOHOCHBI TOPHU30HT OTpPaHMYEH Cla00 MPOHUIAEMBIMU CJIOSAMU, a HE «HUACaTbHBIMUY
BOJIOYIIOpaMH, OyleT TpW TPOYMX pPABHBIX YCJIOBUSAX Bcerna Ooinbiie. Eciau BOZOHOCHBIN
TOPU30HT J0 AKCILTyaTal[uy MOJIydai HOAMUThIBAHUE, TO IIPU €T0 IKCIIIyaTalluy MOANUTHIBAaHHE
YCUJIUTCS, TaK KaK Iepenaji HanopoB Bo3pacTeT. Eciau BOJOHOCHBIM FOPU30HT B €CTECTBEHHBIX
YCIIOBUSX OT/AaBall BOJAY B JIPYrod TOPHU3OHT, TO MOTEPs] BOABI M3 HETO MPHU IKCIUTyaTalluu
YMEHBIINUTCS WIH Ja)kKe CMEHHUTCS NMUTaHUuEM (B ciydae, KOrja Ibe30METPUUYECKHE OTMETKU
JENPECCUOHHON MOBEPXHOCTU OKAXYTCSl HMXKE OTMETOK Harmopa B CMEXKHOM BOJOHOCHOM
ropuzonte). CrnemoBaTenbHO, TpeHeOperas BEPTHKAIbHOM B3aWMOCBSI3bI0 TOPU30HTOB U
MOJIB3YSCh opu  pacuerax dopmynamu, BBIBEICHHBIMU u3 IIPEATTOJIOKEHHUS
BOJIOHENIPOHUIIAEMOCTH KPOBJIM M TMOAOUIBBI IJJacTa, Mbl BO BCEX Ciydasx OyleM HMeETh
HEKOTOPBIN «3arac MpoYHOCTH» pacyera Bojo3abopa.

Poct nenpeccuoHHON BOPOHKM B YCJIOBHSAX, KOTJIa BO3MOXKHO IE€pETEKaHUE, MPOUCXOIUT
3HAUUTENBHO MENJICHHEE, YEM INPU M30JSIIMM TOpu30HTOB. Ecim Hamop BoAbl B BOZOHOCHOM
TOPU30HTE, U3 KOTOPOrOo IPOUCXOJUT IMEpeTeKaHHe, NPAKTHUUECKU HE U3MEHseTcs, TO
MIOHWKEHUSI YPOBHEH BOJABI B CKBaXMHAX BO BPEMEHHM CTPEMATCS K HEKOTOPOMY IIpeleny,
3aBUCSIIEMY OT COOTHOUIEHMM KO3(PPUIMEHTOB (UIbTpallMd BOJOHOCHOTO TOPHU30HTA U
pa3feAoINX CI0EB, a TAKKE OT UX MOIHOCTEH.

Hapsiny ¢ noiao0uTenbHbIM BIUSIHUEM [TEPETEKaHUsI OHO MOXKET MPUBOJUTH U K HEXKEIaTeJIbHBIM
MOCJIEACTBUSIM, €CIIM BOJOHOCHBIE TOPU30HTHI, U3 KOTOPBIX MPH 3KCIUIyaTallUd BO3HUKHET WUIIU
YCUJIUTCS TIEpeTeKaHue, COAepKaT BOJly HEJIOMMYCTUMO BBICOKOW MHUHEpaIM3alliy UM BpEIHbIE
JIIEMEHTHI.

['pannuHbIE YCIOBUA B IJIaHE TAK)KE€ OKA3bIBAIOT BEChbMa CYIIECTBEHHOE BIMSHHE HA BEJITUUYHUHY
HKCIUTYaTAal[MOHHBIX 3alacoB IOJA3EMHBIX BOA. TUOHU3alMs ATUX TPAHUYHBIX YCIOBHUI
MIPOU3BOJIUTCS MO MPU3HAKY ITOCTOSHCTBA WM U3MEHEHHS Haropa U pacxoja MoA3eMHBIX BOJ Ha
IPaHULE B YCIOBUSX dKcILTyatanuu. Jlo Tex mop, moka AeNpeccHsi, BbI3bIBaeMas dKCILTyaTaluen
B0/103a00pa, HE PacIpOCTPAHUTCS IO TPaHMI] BOJOHOCHOTO IUIACTa, MOCIEAHHE HE BIMSIOT Ha
PEKUM IOJI3EMHBIX BOJ, M TUIACT MOXKET PacCMaTpUBAThCs KaK MPAKTUYECKU HEOrPaHUUCHHBIN.
Bo MHOrux cimyyasix 3T0 yciaoBHe cOOJI0JaeTCsl Ha BECh MEPUOJT SKCILTyaTalluu, IPUMEHUTEIBHO
K KOTOPOMY ¥ IIPOM3BOAMUTCA OLICHKA 3KCIUTyaTallMOHHBIX 3al1aCOB MTOJ3EMHBIX BO.

Ecny BOJOHOCHBIN MMJIacT MPUMBIKAET K MOBEPXHOCTHOMY BOJOTOKY HJIM BOJOEMY, C KOTOPBIM
MO/I36MHBIE BOJIBI MMEIOT HEMOCPEICTBEHHYIO TMIPABINYECKYIO CBSI3b, TO HAIOp HA T'PAHULE



I1acTa ONPENENIeTCs MOJI0XKEHUEM TOPU30HTA BOJBI B PEKE, 03€pe U T. II. U HE U3MEHSETCS NPU
JKCIUTyaTaluu Bojo3abopa. IlogoO6HOro posa rpaHuiia Ha3bIBaeTCs I'PAaHUIEH C MOCTOSHHBIM
HaropoM (H — CONSst), mpuyeM CJIOBO «IIOCTOSIHHBIN» B JAHHOM Cllydyae HajJ0 MOHUMATh HE B
CMBICJIE HEM3MEHHOCTH Hallopa BO BPEMEHHU (HAIIOp MEHSAETCs IPU U3MEHEHUU TOPU30HTA PEKU
WIA 03epa), a B CMBICIIE €ro HE3aBUCHMOCTH OT pPaboThl Bonmo3abopa. Ecim peka mmeer
MEXEHHBIN pacxo], MEHbIIHH, ueM AeOUT B0103a00pa, TO MOKET IPOUCXOUTh MEPUOJUUECKOE
OCYIIIEHHE €€ pycia, T. €. U3MEHEHHE I'PaHUYHOI0 YCIoBUA. Pacxos MOTOka NOJ3EMHBIX BOJ Ha
IPaHULIE BOJOHOCHOTO IUIACTA NP 3KCIUIyaTallUd MOKET U3MEHATHCS HE TOJIBKO IO BEIUYMHE,
HO U 1O 3HaKy. Tak, eciin B €CTeCTBEHHBIX YCIOBUAX IMOTOK I'PYHTOBBIX BOJ OBUI HalpaBJeH K
peKe, TO MpH HKCIUIyaTalud BO103a00pa MOXKET BO3HHUKHYTh TEUEHHE B IIPOTHBOIIOJIOKHOM
HalpaBJIEHUU — OT PEKH B ITy0Ob Oepera.

Jpyroil T rpaHUIBl XapaKTEPU3YETCsl NPUMBIKAHUEM BOJOHOCHOIO IUIACTa K BOJOYIOPHBIM
noposaM. B aTux ycnoBusix moja BIMSHMEM OTKauKM HAlop Ha I'PAaHUIE BOJOHOCHOIO IUIAacTa
OyIeT IMOHMKAThCS, HO PAacXoJ] MOA3EMHBIX BOJA Ha rpaHune He m3Menutcs (Q = const).
[IpencraBum cebe, YTO ¢ BOJOYHNOPHOTO IIOKOJI M3 BOJOHOCHOTO TOPU30HTA CTEKAeT BOAA U
IIOCTYNAaeT B APYTroil BOJOHOCHBIN NOPU30HT, HE UMEIOIINN T'MAPABINYECKON CBSA3U C MEPBBIM.
CoBepIlIEHHO $ICHO, YTO OTKauyKa M3 HM)KHErO0 BOJOHOCHOTO TOPU30HTAa HE MOXKET MU3MEHUTh
pacxona IOTOKa Ha ero rpanuue. I[Ipy OTCyTCTBHM INpUTOKa W3 BBILLEPACIIONIOKEHHOIO
TOPU30HTA MOCTOSIHHBIM pacxo/] BOJIbl Ha IPAHHULIE IJIACTa PABEH HYII0. DTOT «4aCTHBIN» cllydail
SBJISIETCS BEChbMa paclpOCTPaHEHHBIM B IPHUPOJE, TaK Kak OOBIYHO pPACXoj BOABI Ha
BOJIOYIIOPHOM T'PaHUIIE OYEHb MaJ U UM MOKHO IpeHeOpeyb.

Tun rpaHMYHBIX YCJIOBUH OKa3blBaeT pellarollee BIMSHUE Ha Ipouecc (OPMHUPOBAHUSA
JENPEeCCUOHHON BOpPOHKH. llepBoe Bpems, Moka MOHMKEHUE YPOBHS HE PacIpOCTPAHUIIOCH /10
IpaHUIbl IUIacTa, HOCIEJHHE MPAKTUYECKW HE BIMAIOT Ha (OPMHUPOBAHHUE JACTIPECCUOHHOU
BOPOHKH, U OHAa Pa3BUBACTCS TaK K€, KaK B HeorpaHuueHHOM Iacte. C T€4eHHEeM BpPEMEHU
BJIMSIHUE TPaHUI] IUIacTa Bce OONbIIE YCUIMBAETCS, IPUYEM OHO IPUHIMIIMAIBHO PA3JIMYHO B
3aBUCHUMOCTH OT TOTO, SIBJISIFOTCSA JIM TPaHULIAMU PEKHU (yCJIOBHE IOCTOSIHCTBA HaIopa) WId
BOJIOYIIOPHBIE ITOPO/IbI (IOCTOSIHCTBO PAacxo/a).

B HekOTOpBIX T'HIPOre0I0OrHv4ecKUX YCIOBHUSX IPU AKCIUTyaTallMu BOJ03a00pa M3MEHSIOTCS U
pacxoi, W Hamop NOTOKAa Ha rpaHMIe. Takue yCIOBHsS CBOMCTBEHHBI, HalpUMeEp, KOHycaM
BBIHOCA, CJIO)KEHHBIM B BEPXHEH 4acTU CKIIOHA MPEUMYIIECTBEHHO TaJIeYHUKAMH, a B H)KHEH —
MEJIKO3EPHUCTBIMM CYTJIMHUCTBIMU Topojamu. [loa3zeMHble BOABI B Taj€YHUKAX HCIBITHIBAIOT
MOJAIMOpP, M HAa KOHTAKTE C CYIJIMHKaMU BBIXOASAT MCTOYHMKH. B mporecce skcriyaranuu
BOJ103a00pa, pacrmoiOKEHHOro BOJM3M BbIXOJAa HCTOYHUKOB, JEOUT TNOCIETHUX Oynaer
MOCTENIEHHO YMEHbILATHCS, T. €. PacX0/ NOTOKA Ha IPAHULIE OKAKETCS MEePEMEHHBIM, MPU 3TOM
Hamop, COOTBETCTBYIOIIMN OTMETKE BBIXOAA MHCTOYHUKOB, coxpaHuTca. OJHako depes
HEKOTOpPO€ BPEMs UCTOYHUKU MOTYT MCCSKHYTh; PacxXoj Ha I'paHHUIe CTAaHET PaBHBIM HYIIO, a
Harop Oyner majgath BO BpeMeHH. ClieoBaTeNbHO, HKCIUTyaTalusl MOA3EMHBIX BOJ KOHYcCa
BBIHOCA COIPOBOX/IAETCSA M3MEHEHUEM Ha IPaHMIIe KaK pacxo/ia, TaK U Haropa MOJ3€MHBIX BOJ.
ITpy omeHKEe SKCIUTyaTallMOHHBIX 3alacoB IMOJA3€MHBIX BOJ B OIHMCAaHHBIX BBIIIE YCIOBUAX
HEO0OXOMMO YUUTHIBaTh PacX0J €CTECTBEHHOTO IMOTOKA MOA3EMHBIX BO/I.

Takum 00pa3oM, MOXKHO pasziMyaTh YEThIpE OCHOBHBIX THIIA TPAHUI[ BOJOHOCHOIO IJIacTa B
3aBHCHUMOCTH OT U3MEHEHUS TPAaHUYHBIX YCIOBHUM MPH 3KCILTyaTalluy MOJI3€MHBIX BOA:

1) HaIop M pacxo]] Ha IPaHULIE OCTOSIHHbIE (HEOTPaHUYEHHBIN I171acT);
2) HaIlop MOCTOSTHHBIN, pacXo]l U3MEHSETCH;

3) HaIlop U3MEHSETCA, PaCXOJ IIOCTOSHHBIN;

4) HaIlop U pacxo]l U3BMEHSIOTCA.

B mepBbIX Tpex ciydasx NpU NPUMEHEHUH THAPOAMHAMMYECKHX METOJOB OLIEHKH 3aracoB
MOJI3EMHBIX BOJI HET HEOOXOJWMOCTH OLIEHMBATh OTAENIbHO MUTaHHE MOJ3EMHBIX BOJ, TaK Kak
YCTAaHOBJIEHHE IIOJIOKEHUSI JIETIPECCUOHHOW IIOBEPXHOCTM B  E€CTECTBEHHBIX  YCIOBMSIX,
YUUTHIBAIOIIEE 3TO MUTAHUE, JOCTATOYHO JUIsl MPOTHO3a MOHMWXEHUH JMHAMHYECKUX YPOBHEH
BOJIbI B CKBaXMHAaX BO BPEMEHU. B ueTBepTOM cityuyae, Korjaa npu dKCILTyaTallud U3MEHSIOTCS U
Hafop, M Pacxoi BOABI Ha TIpaHUIlEe, TpPeOyeTcs MOMHMO 3TOTO HE3aBHCHUMOE OIpE/ETeHUe
MUTaHUs BOJOHOCHOTO TOPU30HTA UIIM Pacxo/a MOA3EMHOIO ITOTOKA B €CTECTBEHHBIX YCIOBHSIX.



Pabora Bo/103a00pa MOXKET HAXOOUTHCS IO BIMSHUEM OJHOW, HECKOJIBKUX WJIM BCEX TPAHUII,
OKOHTYPHBAIOIINX 00JaCTh PACHPOCTPAHEHUS BOJOHOCHOTO Iutacta. IIpm 3TOM BBIIENSAIOTCA
CJICAYIOIINE OCHOBHBIE TUTIOBBIE CXEMbI IPAHUYHBIX YCIOBHIA.

1. CHmkeHue JWHAMHUYECKHMX YPOBHEH B  TMpolecce OKCIUIyaTalud  HOAYUHSETCS
J0rapu(pMHUECKON 3aBUCUMOCTH — HEOTPaHUYEHHBIE TIACTHI.

2. Ha paboty Boj03abopa OKa3bIBacT BIMSHUE TOJIBKO OJHA I'PAHUIA, OCTAIBHBIC YIAJCHBI 3a
npezenbl BO3MOXKHOTO BIMSTHHSI OTKA4KH, a IMOTOMY PAacCMaTpPUBAIOTCS KaK HaXOISIIUECS «B
OeckoHeunoctn».  Takwe  mIacTel  HA3bIBAIOTCS  MOJYOTpAaHMYEHHBIMH.  Pasmmuaror
MOJIyOTPAHWYECHHBIEC TUIACTHI C MOCTOSIHHBIM HarmopoM (PeKH, o3epa U T. I.) U C MOCTOSHHBIM
pacxosoM (KOHTakT ¢ BOJOYIOPHBIMH IOpoJamMu). B mepBoM cirydae dyepe3 HEKOTOpOe BpeMs
IPOUCXOIUT CTAOMIU3AIMsI IUHAMHUYECKUX YPOBHEW (yCTaHOBHUBIIEECS IBM)KEHHUE), BO BTOPOM
— YPOBHH HEIIPEPHIBHO CHMKAIOTCSI BO BPEMEHH, 110 JIOTapU(PMHUUYECKOH  3aBHCUMOCTH, HO B
0osee ObICTPOM TEMIIE, YEM B HEOIPAHUYEHHOM ILIACTE.

3. Pexxum paboThl BOJ03a00pa 3aBUCHT OT BIMSHHSA JBYX OoJjiee MM MEHEe IMapajlieNbHBIX
TpaHUIl, OCTAJbHBIC JIBE TPAHMUIBI PACCMATPUBAIOTCS KaK OCECKOHEYHO YAaJCHHBIE OT
B0J103a00pa, KOTOPBIN pacroyiaraercsi Kak Obl B ImoJjioce (Iuact-nojoca). Pasnuyaror Tpu Buaa
ATHX TPAaHUYHBIX YCJIOBHMU: 1) IUIaCT OTpaHHWYEH C ABYX CTOPOH TPaHUIAMU C TOCTOSHHBIM
HaropoM (MeXIypeube); 2) oJHa TpaHUIa XapaKTEPU3YeTCs MOCTOSHHBIM HAIlOPOM, Apyras —
IIOCTOSIHHBIM PAacXoJIoM (Teppaca, OrpaHMUYEHHasi C OJJHOM CTOPOHBI PYCIOM PEKH, C IpYyrol —
HEMPOHULIAEMbIMA KOPEHHBIMH TOpoAamH); 3) Ha 00enX TpaHHLaX pacxo]| IMOCTOSHHBIH
(«cyxue» nmomuubl KaszaxcTana, JHIIEHHBIE ITOCTOSIHHBIX BOJOTOKOB M OrpaHUYEHHBIC
HETPOHHUIIAEMbIMU KOPEHHBIMH ITOPOJAMHU ).

B mepBoMm u BO BTOpOM ciydasx uepe3 HEKOTOpOEe BpEeMs HACTYMAeT NPAKTUYECKU
YCTaHOBHBILEECS JIBUKEHUE, B TPETHEM — IPOUCXOIUT MOHIDKCHHWE ITUHAMUYECKHX YPOBHEH
BOJBl B CKB@WKMHAX, NpU ITOM Oosee OBICTPO, YeM B HEOTPAHMYCHHOM IUiacte (o
napaloJIMYecKoii, a He 10 Jorapu(GMUIecKol 3aBUCUMOCTH).

4. Tlpu pabore Bomo3a00pa €ro BIHMSHHE PACHPOCTPAHSETCS IO BCEX T'PAHUI] BOJOHOCHOTO
iacta (OrpaHMYCHHBIH IIIacT). B orpaHMueHHOM BOJOHOCHOM IIIACTE€ BIMSHHE TPAaHUIL
0COOEHHO PE3KO.

Ecnyu miact OKOHTypeH IpaHUIled ¢ MOCTOSIHHBIM HamopoM (y4acTOK MOMMBI MEXIy PEeKOoH u
CTapHIIel, OCTPOB), TO IBM)KEHHE MOJ3EMHBIX BOJ MPH MX IKCILUTyaTalldl OBICTPO CTAHOBUTCS
ycraHoBuBIIMMCcA. Hao00poT, mpy orpaHW4YeHny I1acTa BOJOYIOPHBIMU MTOPOiaMH (OTAEIbHbIE
CHHKJIMHAJIIGHBIE W AHTUKIMHAJIBHBIE CTPYKTYyphl Ka3zaxcraHa) MOHMKEHHE JIHHAMHYECKUX
YPOBHEH IOCIE PAacHpOCTPaHEHHUsl JENPECCUU JIO0 I'PAaHUI] IJIAcCTa MPOUCXOIUT C MOCTOSHHOU
CKOPOCTBIO, T. €. HE 3aTyXaeT BO BPEMEHH.

VYcTaHoBIIEHHE THUIIA TPAaHUYHBIX YCIIOBHMM B pa3pe3e M B IUIaHE SIBJISETCS BaKHeHIIel 3amadeit
THJIPOT€OJIOTUYECKUX CHEMOK M Pa3BEeNOK. JTa 3ajada He MEHEe BaKHas, YeM OIpeesieHHe
XapaKkTEepUCTHK BOJOHOCHOTO IJacTa, IOA3€MHbIE BOABI KOTOPOTO  Ipearojaraercs
SKCIUTyaTupoBaTh. [Ipu pa3Benke HEOOXOAMMO M3y4aTh HAMOPHI U XMMUYECKUN COCTaB BOJBI B
MO3TaKHO PACIIONIOKEHHBIX TOPU30HTAX, €CITM UMEIOTCSI THIPOr€0JIOTNYECKHE MPEANOCHIIKH JUTs
CBSI3W ITHX TOPU3OHTOB HEMOCPEICTBEHHO (Yepe3 TMPOMBIBBI M «OKHa» B BOIOYIOpax) WU
IyTEM IMEepeTeKaHus uepe3 pas3eisiolue ~-OTHOCUTENbHO ¢1a00 MPOHUIIAEMBIE CIIOH, TIPU 3TOM
HanOoJiee IEHHBIE JaHHBIE MOTYT OBITH IOJIYYEHBI TPU W3YYEHUW PEXKHUMA IMOJI3EMHBIX BOJ B
€CTECTBEHHBIX U OCOOEHHO HAPYIICHHBIX SKCILTyaTalluel yCIOBUIX.

[lpu OypeHWH clemayeT TIIATENFHO JOKYMEHTHPOBATH OTHOCHUTEIHFHO BOJOYIIOPHBIE CIIOH,
Jekaliye B KpOBJ€ W IOJOLIBE HAMEYaeMOro Ui HKCIUTyaTallid BOJAOHOCHOTO TOPHU30HTA,
oOpamiaTh BHUMaHHWE Ha CTENEHb WX TPEIIUHOBATOCTH, W3 CYIJIMHUCTO-TIMHHUCTBIX TTOPOJT
oTOMpaTh 00paslbl s omnpeneneHus KodhduuueHtoB ¢unbTpanuu B jadopaTopud, Hpu
HAJIMYUHA BOJIOHOCHBIX MPOTUIACTOK WIIM JINH3 — OTOMPATh BOAY HA XUMUYECKUH aHAIH3 | TI.
[Ipy xapakTepuCTHKE TPaHUYHBIX YCIOBHHM B IUIaHE CIEAYeT YAETUTh 0C000€ BHHUMAaHHE
BBISICHEHHIO B3aWMOCBSI3M  TOA3EMHBIX W TMOBEPXHOCTHHIX Boxa. Ilpm mpomsBojacTBe
THJIPOT€0JIOTHYECKOH ChEMKH HEOOXOAMMO YCTaHOBUTb, HMEETCS JIM HENOCpeACTBEHHAs
THJIPaBIINIECKasi CBS3b MOJ3EMHBIX BOJI C PEKOM, B KaKOW Mepe OHa 3aTpyTHEHA 3aMJICHHEM JTHA
pPeKM M HE NPUBOAUT JIM 3TO 3aWJICHHE K «IIOBEIIMBAHHIO» pyClla PEKH HaJ TOPHU30HTOM



noa3eMHbIX BOJ. OCHOBHBIM METOJIOM pELICHHs 3TOH 3aJadyu SBISAETCS H3YyUEHHE PpEeXHUMa
MOJI3EMHBIX BOJI B IMIPUPEUYHBIX 30HAX, a TAKXKE OIMBITHBIE OTKAYKU ¢ pUKCAlue JeNpecCHOHHOM
KPUBOW 10 HAOIIOJATENbHBIM CKBaKMHAM, PACIOIOKEHHBIM IO JIydy, MEepHeHIUKYIIPHOMY K
peke.

JUis  OoLleHKM 3amacoB  MOA3EMHBIX  BOJ  BaXKHEWIee 3HAYCHHE HUMEIOT, KOHEYHO,
TUIPOTEOJIOTHYECKUE CBOMCTBA TOrO IIJIacTa, IMOA3EMHBIE BOJABI KOTOPOTO MpEIojiaraercs
AKCIUTyaTupoBaTh. OCHOBHBIMU CBOWMCTBAMH BOJOHOCHOTO IUIACTa SIBISIOTCS: 1) CIOCOOHOCTB
1acTa MpoBOJAUTH BOAY; 2) CIIOCOOHOCTH C TOM WJIM MHOM CKOpPOCTHIO MepefaBaTh U3MEHEHUE
HAropa, KOTopoe ObUIO 0OYCIOBIEHO €CTECTBEHHBIMH NMPUYMHAMU ( HAIpUMeEp, MMaBOJKOM Ha
peKe, ¢ KOTOpOil BOJOHOCHBIM IUIACT MMEET THAPABIMYECKYIO CBSI3b) WM HCKYCCTBEHHBIMU
(oTKayka WJIM HarHETaHUE BOJIBI).

['unporeosoruyeckuM mapaMeTpoM IuIacTa, OT KOTOPOro 3aBUCUT Pac XOJ MOTOKA, SBIISAETCS
npousBeaeHue  kodpdunmeHta  QUIBTpaMM  HA  MOIIHOCTh  IUIACTa,  Ha3bIBaeMOe
K03 (HUIIMEHTOM BOJAOIPOBOAUMOCTH.

Ecnu rpanudHble yCIOBHS TaKOBBI, YTO JABMJKEHHE IIOJ3EMHBIX BOJ K BOJ03a00py uepe3
HEKOTOpOoe BpeMs (MEHbIee, YeM CpPOK aMOpPTH3alMK BO0A03a00pa) CTaHET MNPAKTUYECKU
YCTaHOBUBIIUMCS (HAIpuMep, MPHU PaCIIONIOKEHUU BOJ103a00pa BOJIU3U PEKU), TO ONPEACIICHHUE
KoddduImeHTa BOJAOMPOBOANMOCTH SBISETCS JOCTATOYHBIM Ui OLIEHKH AKCIUTYaTallHOHHBIX
3aIacoB MOJI3€MHBIX BOJ.

Ecnu mpu skcermyaTtaniuu He MPOU3OMIET CTaOWIM3AIUU JABUKCHUS TOJ3EMHBIX BOJ, TO JUIS
OLICHKM 3allacoB  oOmpejaeieHne KodpQuuueHTa BOAOMPOBOJUMOCTH HEOOXOIMMO, HO
HEJOCTaTOYHO. B 3THX ciyuyasx cienyeTr OmnpeAensTh THUAPOTEOJIOTMYECKHEe IMapamMeTphbl, OT
KOTOPBIX 3aBUCUT CKOPOCTbH IEpefadd Haropa B IJIacTe M, CIEJOBATEIBHO, CKOPOCTh PAa3BUTHUS
BOPOHKHU JIETIPECCUH, CKOPOCTh CHUKEHHSI TUHAMHYECKOTO YPOBHS B CKBaOKMHAX BOJ03abopa u
B3aUMOJICHCTBHS CKBAXKHH.

Ecnu BOIOHOCHBIM IUTacT WMeeT CBOOOJHYIO MOBEPXHOCTb, TO PAa3BUTHUE JEHPECCHOHHON
BOPOHKH 0053aTEIbHO COMPOBOXIACTCS OCYIICHHEM BOJOHOCHOTO IUIACTa, MPHU ATOM UYEM
0oJbIle  BOJONPOBOJUMOCTh IIacTa  (BBIpaXKAIOLIAsiCs Mpou3BeneHHeM Koddduinenta
(GuiIbTpaluy FOPHBIX MOPOJ HAa MOIIHOCTH IJIacTa), TeM OBICTpee paclpOCTpaHSETCs] BIUSHUE
oTtkauku. HaobGopot, yem OoJjbllle BOJOOTHAYA MOPOJ, TEM HpU MPOYMUX PABHBIX YCIOBHSIX
JIeTIpeccrsi pa3BUBACTCS MEIJICHHEe, TaK Kak MPH TOM ke 00beMe OTKa4aHHOW BOABI 00beM
OCYIIEHHOT'O IUIacTa MEHbIIEe. ODTH 3aKOHOMEPHOCTH, HEMOCPEICTBEHHO BBITEKAIOIIME U3
T epeHInaIbHOr0 ypaBHEHUsT HEYCTAaHOBUBIIETOCS JBM)KCHUS TOI3EMHBIX BOJ, JaBHO
noaMeueHbl Ha NpakTuke. Tak, HampuMep, M3BECTHO, YTO MPU OJAMHAKOBOW JUIUTEIBHOCTH
OTKAYK{ PATUYChl BIHMSHHS TPH OTKAaYKaxX W3 BOJOHOCHBIX IUIACTOB, CJIOMCTHIMH IECKaMH,
Oosble, YeM U3 IJIACTOB MEJIKO3EPHUCTHIX MECKOB. B cKadbHBIX MOpoJax, MPOHUIAEMBIX I10
TpeurHaM, o0mui 00beM KOTOPBIX OYEHb Majl M0 CPaBHEHHUIO ¢ 00BEMOM IUIACTA, JETPECCHUS
pacTeT 3HAUUTENBHO ObICTpEe, YeM MPU OTKAuKe U3 BOJIOHOCHBIX MECKOB, TAJIEUHUKOB U JPYTUX
PBIXJIBIX TIOPOJ, TPOHHUIIAEMBIX IO ITOpaM U 001aJaroIuM OOJIBIIIEH BOIOOTAAYEH.

CriocobHOCTh TMacTa TepefaBaTh HM3MEHEHUs YPOBHS IOJ3€MHBIX BOJ. CO CBOOOJHOM
MOBEPXHOCTBIO  XapakTepuzyercs Kod(Q(UIIMEHTOM  ypOBHENPOBOTHOCTH, BBIPAYKAIOIIAM
OTHOILIEHHE BOJIOMPOBOJUMOCTH IUIacTa K BOAOOTAAYe MOPOA. 3HaueHUs Kod(PPHUIHNEHTOB
YPOBHETIPOBOJHOCTH BOJIOHOCHBIX TOPH30HTOB, MCIOJIB3YEMBIX JJISI BOJIOCHAOKEHHS, OOBITHO
BBIPA)KAIOT MOPSIIKOM HECKOJIBKHUX THICSY KBAJIPATHBIX METPOB B CYTKH.

[lpn oTkauke W3 HATIOPHBIX BOJ OCYIIEHHUS TUIACTa HE TPOMCXOJHUT, U CKOPOCTH Pa3BUTHSA
JIETIPECCUN PETYIUPYETCs UHBIMU TporieccaMu. Eciau Obl Boja ¥ mopoja BOJOHOCHOTO IIacTa
ObTH OBl AOCOJIIOTHO HEC)KMMAeMBIMH, a KpOBJS M TIOJOIIBA HAMOPHOTO BOJOHOCHOTO
rOpHU30HTa a0COIOTHO HEMPOHHUILIAEMBIMH, TO BCAKOE M3MEHEHHE HAMOpPa, BEI3BAHHOE OTKAYKOM,
pacnpocTpaHsIoCh Obl O BOJOHOCHOMY IUIACTY, Kak B TBEP/AOM Tele, T. €. CO CKOPOCThIO 3ByKa
(mpakTHYECKH MTHOBEHHO). IIpyn 3TOM NOHMKEHHE Hamopa MOJ3EMHBIX BOJ B 30HE BIIUSHUS
OTKAaYK{ OKa3aJoch OBl MPAaKTUYECKH PABHBIM IMOHIKEHHIO HANopa B CKBOKUHE, U3 KOTOPOH
NPOM3BOJIUTCS OTKauKa,, T. €. TPAJUEHTHI MOTOKA, MUTAIOLIETO CKBAXXUHBI, ObLIM Obl OJM3KH K
HYJTIO, ¥ CKBWKMHA dYepe3 KOPOTKOE BpeMsi MPaKTUYECKH TIepectana Obl JaBaTh, BoIy. B
JIeMCTBUTENIEHOCTH U3BECTHO, YTO MIPU OTKAYKE M3 HAMOPHBIX BOJ, XOTS JENPECCUOHHAs KpUBas



U pa3BUBAeTCA ropas3go ObIcTpee, YyeM MNpHU OTKauke U3 OE3HANmOpHBIX BOJ, HO MOIOOHBIX
SBJICHUH HUKOT/1a HE HAaOJII0JaeTcsl.

OpnHuM 13 (HaKTOPOB, BRI3BIBAIOIINX «TOPMOKEHHE) Pa3BUBAIOIICHCS: JICIIPECCHH, SIBISETCS TO,
YTO NPOTUBOJABICHHWE HAa KPOBII BOJOHOCHOIO IIJJacTa NPH OTKA4YKEe YMEHBUIAETCS; IO
BIMSIHUEM OTOTO IUIACT COKUMAeTcs TI0J BECOM BBILICNEKAIIMX IOPOJA, W BOJA Kak Obl
BBIJIaBJIMBAETCS U3 ILJJacTa B CKBaXMHY. Takum oOpa3oM, BO3HHMKAaeT CBOEOOpa3HbIN yHpyrui
PEKUM: MOJA3EMHBIX BOJ], TEOPUIO KOTOPOro HamboJee MOJHO U BCecTOpoHHE pa3paboran B. H.
[lenkaueB. Ynpyrue cBONCTBA BOABI U TOPHBIX MOPOA, OINpPENEIIAIOLINE HEYCTaHOBUBIIEECS
JBI)KEHUE TIOJ3€MHBIX BOJ B HAMOPHBIX YCJIOBUSAX, YYHUTBHIBAIOTCA KO3(D(UIIMEHTOM
[IbE30MPOBOAHOCTH, T. €. KO3(PPUIHUEHTOM CKOPOCTH PACHpPOCTPAHEHUS JaBJICHUS, BEJIWYMHA
KOTOPOTO MPSMO IMPOMOPIHOHATbHA KO3 duUIMenTy GuapTpaun 1 yObIBaeT ¢ yBEIHMUCHHEM
HOPHUCTOCTH NOPOA U KO3(p(PULIMEHTOB YIPYTrOCTH BOJIBI U IIOPOA.

3HavyeHus: K0d(h(HUIMEeHTa Mbe30IPOBOJHOCTH IPEBOCXOIAT KOAPPHUIMEHT YPOBHEIIPOBOIHOCTH
B COTHH M THICSYM pa3, YeM M OOBACHAETCS 3HAUUTEIbHO OOJbIAs CKOPOCTh DPA3BUTHUSA
JIETIPECCHOHHBIX BOPOHOK B HAITOPHBIX BOAAX 110 CPABHEHUIO C O€3HATIOPHBIMH.

[Tpu mpoBeieHUH ONBITHBIX OTKAY€eK, a TAK)KE IPU aHAJIM3€ JAHHBIX 3KCIUTyaTalluu BOJ103a00pOB
HEPEIKO OKA3bIBACTCS, YTO CKOPOCTh PACIPOCTPAHEHHUS JCTIPECCUU 3HAUYUTEILHO MEHBIIE, YeM
3TO MOXHO ObUIO OBl OXHJaTh, UCXOAS W3 3HAYEHUH KO3((UIMEHTA MbE30IPOBOIHOCTH,
BBIYUCIICHHOTO [0 TEOPETUYECKOH (hOopMyIie, YUUTHIBAIOUICH YIPYrue CBOMCTBA BOJBI U TOPHBIX
nopox. Tak, Hanpumep, npu Koshduumente mbesonpoogroctd 10° w?/cymku u Bpemenn
SKCIUTyaTaluu Bojo3abopa 10* CYTOK, TIPUBEJICHHBIA PaJNyC BJIUSHHUS OTKAYKH COCTaBUJ ObI
150 xm, TOrma Kak B pEalbHBIX YCIOBUSX PAJUYChl BIMAHUSA J@Ke OYEHb KPYIHBIX
IKCIUTYaTUPYEMBIX JECATUICTUSIMHI BOA03a00POB He MpeBbIatT 00br9H0 20—30 xm.
«HecooTBeTcTBUE)» TEOPUM YHPYTOro pexuMa ¢ JaHHBIMM NPAKTHKU OTHIOAb HE 00YCIIOBJIEHO
KaKMMHU-TO TIOTPEIIHOCTAMU Teopur. OHU CBS3aHBI C TEM, YTO B TEOPUHU YIPYTOro PEXHMa HE
YUUTBIBAETCS BIMSHHUE BHEIIHEH (110 OTHOLIECHHIO K UCCIIEIYEMOMY ILIACTY) CPEabl.

CKOpOCTh Iepeaun Haropa 3aBUCHT HE TOJIBKO OT YIPYTHUX CBOMCTB BOJABI M TOPHOM MOPOJIBL,
CJIararoleil BOJOHOCHBIH IJIACT, HO M OT CTENEHU MPOHULIAEMOCTH TOPHBIX OPOJ, 3aJIEratoLNX
B KPOBJIE U TIOJIONIBE IIIACTA.

[ToHnxeHne Hamopa B Iiacte, o0yCIOBICHHOE Pa3BUTHEM IbE30METPUUECKOH Jerpeccu Ipu
OKCIUTyaTallii, MOXKET BBI3BaTh NEpPETeKaHHWE ITOJ3EMHBIX BOJ W3 BBIIIE- M HIDKEIEKAIIUX
BOJIOHOCHBIX TOPU30HTOB 4epe3 OTAEISAIONINE X OTHOCHTEIBHO €1a00 MPOHMLAEMBIE CIIOH, a
TeM Ooyiee dYepe3 «OKHa». braromaps 3TOMy CKOpOCTh TIepelayd HM3MEHEHHUs Haropa
YMEHBIIAETCs, a JIeNpeccHs pa3BUBaeTCs MeJUIeHHee, 4YeM ecilu Obl 3TOT Mpolecc
00yCIIOBIMBAJICS YIPYTUMHU CBOHCTBAMHU TIOPOJ] M BOJIBL.

Tak, Hanpumep, B MOCKOBCKOM apTE3MaHCKOM OacceifHe CKOpOCTb Ilepefadd Hamopa B
BOJIOHOCHOM TOPH30HTE CpeIHETr0 KapOOHa, MMEIOIIEM MECTaMH CBSI3b C TPYHTOBBIMH BOJaMHU
ME3030MCKHUX M YETBEPTUYHBIX OTJIOXKEHWH, mpuMepHo B 10 pa3 MeHblle, 4eM B HIKHEM
KapOOHe, MepeKpPhITOM Ha OTPOMHOM TUIOIIAIU TJIACTOM IJIMH BEPEUCKOro spyca.

KoadduumeHt mnbe30npoBOAHOCTH, OIpelenseMblid B HaType (JUIMTENIbHBIE OTKAuKH,
HaOJIO/IeHNe 32 BOCCTAHOBIIGHUEM YPOBHS ITOCIIE OTKaueK, HarHETAaHHs BOJBI, aHAIN3 PaOOTHI
NEMCTBYIOIMX BO0J103a00pOB) SBISETCS, TakUM 0Opa3oM, IMapaMeTpoM, XapaKTEePH3YIOLIUM
CIOCOOHOCTh TUIACTA TepeaaBaTh M3MEHEHHS Haropa He TOJBKO B 3aBHCHMOCTH OT YIPYTHX
CBOWCTB IUIacTa W BOJABI, HO U OT THIPOTEOJIOTHYECKON OOCTaHOBKH, B KOTOpPOW IIIacT
HaxoauTcs. PasznenbHbIl ydyeT (akTopoB, BIUSIHHE KOTOPBIX 0000Imaercs Kod(pGuIueHTOM
IbE30MPOBOIHOCTH, BEChbMa TPYJCH, TaK KaK 3aKOHOMEPHOCTH JBWXKEHHMsS BOJbI B CJIabo
MPOHHIIAEMBIX TUIACTAaX, OTPAHMYMBAIONIMX BOJOHOCHBIH TOPU3OHT, W XapakTep aedopmaruid
KPOBIIM OuYeHb c1a00 u3y4deHbl. B CBA3M C 3TUM [ pelieHHs NpPaKTUYECKUX 3a/1ad
MIOJTb30BATHCS ATUM 0000IIEHHEM TapaMEeTPOB MOKA BITIOJIHE OMTPABJIAHO.

[ToMumo ompeneneHusi TPaHUYHBIX YCIOBHHM U MapaMeTpoB BOJOHOCHOTO ILIACTa Ul OLIEHKU
OKCIUTYaTaIl[MOHHBIX 3allacoOB TIOA3EMHBIX BOJI BaKHO 3HATh TaK Ha3bIBaeMble HavaJbHbBIE
ycnoBus. DOpMylibl HEYCTAaHOBMBILIETOCS JBHIKCHUS BBIBEJCHBI INPU TMPEANOCHUIKE, YTO
JBW)KEHUE TIOJ3EMHBIX BOJ B MOMEHT, OT KOTOPOTO OTCUUTHIBACTCS BPEMsI HCIOJIb30BAHHS
3armacoB, OBUIO YCTaHOBUBIIMMCS, T. €. HUKAaKOTO «HACIEACTBa» OT IPeIIIeCTBOBABIIUX



IIPOLIECCOB HE HMeeTcs. Takoe YCIOBHE B pacyeTax »SKCIUIyaTallMOHHBIX 3allacoB CTPOTO
HUKOTZa HE MOXET ObIThb COOJIOAEHO, TaK KaK YPOBHHU ;IOJ3EMHBIX BOJ, KaK MH3BECTHO,
HETPEPHIBHO U3MEHSIOTCS MO BIUSHUEM €CTECTBEHHBIX U UCKYCCTBEHHBIX (PaKTOPOB.
KosebanusMu Hanopa MoJ3eMHBIX BOJ apTe3UaHCKUX 0acceiHOB IOJ| BIUSHUEM €CTECTBEHHbIX
(akTOPOB MOXKHO BO BCEX CIIydasix MpeHeOperaTh, yUUThIBas X HE3HAUUTEIbHYIO BEJTHUUHY I10
CPaBHEHMIO C BeJIMYMHAMU HaropoB. IIpu oleHKe 3KCIIyaTallMOHHBIX 3allacOB IPYHTOBBIX BOJ
€CTECTBEHHBIE KOJICOAHUSI YPOBHS CIIEAYeT YYUTHIBATh, €CIM MX BEIMYMHA COCTABIISIET CBBIIIE
10% MOIIHOCTH BOJOHOCHOI'O IUIacTa. DTO BCTpEYaeTcs, HapuMep, B MPUPEUHbIX 30HAX, II€
aMIUTUTYAa KoJeOaHWil YpOBHS TIOA3EMHBIX BOJ B TOJOBOM LHMKIE MOXET BbIPAXKaThCs
HECKOJIbKUMHM MeTpamM (a uHorja cBbimie 10 k), B TO BpeMsl Kak MOLIHOCTb BOJIOHOCHOI'O
TOPU30HTA AJUTFOBUAIBHBIX Teppac OObBIYHO He mpeBbimaer 20—25 m, a Takke B KapCTOBBIX
paiioHax, XapaKTEepU3YIOLIMXCS OOJIBLIION BOJONPOHUIAEMOCTHIO M OJHOBPEMEHHO Malloh
€MKOCTbIO0 MacCHBOB.

3a HavalbHYI0 OTMETKY YpPOBHS IOJ3EMHBIX BOJ, OT KOTOPOW OTCUMTBHIBAIOTCS HMOHUKEHUS
YPOBHSL IIPU OILICHKE 3aIacoB, CJIEAYET NMPUHUMATh Ty, KOTOpas COOTBETCTBYET IIOJIOKEHUIO
YPOBHSI TIOJ3€MHBIX BOJI B MEPHOJbI UX HauOoJiee HU3KOTO CTOSHUS, YTO MOXHO YCTaHOBHTb,
OCHOBBIBASICh Ha JAHHBIX 110 U3YYEHUIO PEKUMA MOJI3EMHBIX BOJI.

[Ipu omeHke 3KCIUTyaTallMOHHBIX 3alacoB B pailoHaX, B KOTOPBIX PEKUM IOA3EMHBIX BOJ
dopMupyeTcss 1OJ BIUSHUEM MCKYCCTBEHHBIX (DakTOpoB (SKCIUIyaTanusi B0J03a00pOB
HOJ3EMHBIX BOJ, BOJOOTJIMB U3 TOPHBIX BBIPAOOTOK, MOJNOP MOA3EMHBIX BOJ B CBSA3H C
THJIPOTEXHUYECKUM CTPOUTEIBCTBOM M T. 11.), 3@ HAYaJbHbIE YPOBHU MOTYT OBITH NPHHATHI
YPOBHHM, HaOJIIOJICHHbIE NpHU pa3Benke. Kpome Toro, MoxxeT ObITh JaH MPOTHO3 MX HW3MEHEHMS
O] BIUSTHUEM YK€ JCHUCTBYIOIIMX HCKYCCTBEHHBIX (pakTopoB. JlomycTum, 4TO B paiioHe, B
KOTOPOM IPOM3BOJUTCS OLEHKA OHKCIUTyaTallMOHHBIX 3allacoB IOJ3EMHBIX BOJ, paboTaer
B0O/03a00p B YCJOBHMSIX YCTaHOBUBIIETOCS JBM)KEHUA (A€OMT M YpOBHU NPAKTHUYECKU
CTa0WIN3UPOBAIMCE). B 3TOM ciyyae mnpu OLEHKE OHKCIUTyaTallMOHHBIX 3alacoB YPOBHHU
MOJI3EMHBIX BOJl, YCTAHOBMBILIKECS B 30HE BIMSHUS IEHCTBYIOIIETO BOJ03a00pa, MOKHO CUUTATh
Kak HauyaibHble YycinoBus. Ecimum B pailoHe JeifcTByromero Bojo3a0opa poAosKaeTcs
(dbopMUpOBaHUE JIENPECCUOHHONW BOPOHKH U YPOBHU IOJ3EMHBIX BOJ MOCTENEHHO CHUYKAIOTCH,
TO TPU OIIEHKE SKCIUTyaTallMOHHBIX 3alacoB, NPUHSAB HAOJIIOJICHHbIE YPOBHU 3a HayallbHBIE,
HaJ0 BMeECT€ C TEM YYecTh MpoJOJDKAIoUleecs HX CHIKEHHE B TEYEHHE [epuoJa,
IPUMEHHUTEIBHO K KOTOPOMY PaCCUUTHIBAIOTCS SKCIUTyaTallMOHHBIE 3alachl.

BbICOKyI0 TOYHOCTH M TEOPETUYECKYIO OOOCHOBAHHOCTH (HOPMYN THUAPOAMHAMHUKHU HEIb35
OTOXKJECTBIATh C PEabHONH TOUHOCTBIO OLEHKH HKCIUTYaTAlMOHHBIX 3alacoB MO3EMHBIX BOJ
1o 3tuM (opmynam. Pemaromiee 3HaueHre UMeET TOYHOCTh ONPENEICHHS THAPOIMHAMUYECKIX
apaMeTpoB IUIACTOB W TPAHUYHBIX YCIOBUH. OCHOBHBIE TMIPOTEOJOTHYECKHE IapaMeTphbl
BOJIOHOCHBIX IIJIACTOB CYIIECTBEHHO U3MEHSIOTCA 10 IUIOIAIN, MEXY TEM, TPOU3BEAS pacUeThl
3aracoB MO AHAIMTUYECKUM (opMmyliaM, NPUXOAUTCA MO HEOOXOAMMOCTH TNPHUHUMATh HUX
ycpeaHeHHoe 3HadeHue. OcoO0eHHO Oo0ibIIoN MOXKeT ObITh OIIMOKa MpU YCpPEeIHEHUU
Kod(pduureHTa BOJONPOBOAUMOCTH, BEIMYMHE KOTOPOTrO JeOMT B0103a00pOB  IMPSIMO
nponopunoHaneH. Ilpu pacuerax BechbMa yNpoINAOTCS U IPaHUYHBIE YCJIOBHS BOJIOHOCHBIX
IUIACTOB: KOHTYPHI IJIacTa B IJIaHE TIPUHUMAIOTCS MO0 MPSIMOJIMHEHHBIMU, JTHOO KPYTOBBIMH.
Cy1iecTBEHHOE MOBBIIIEHHE TOYHOCTH OLIEHKH SKCITyaTAallMOHHBIX 3allacoB IMOA3EMHBIX BOJ
MOYET OBITh JOCTUTHYTO MPUMEHEHHEM MOJICIIMPOBAHMS (PUIBTPALIMH HA aHAJIOTOBBIX MalllMHAX
(ceruarble anekTpouHTerparopbl, meroa DI JIA, rugpounterparop). B artom cimydae MoxHO
y4ecTb U3MEHEHHE BOJIONPOBOIMMOCTH Iu1acTa AU(PepeHInpOBaHHO MO IJIOMIAIU, 0TOOPa3UTh
CIIOKHYIO KOH(PUTypaluio rpaHull B miacte. MoienrpoBaHue, BHITOJHEHHOE Ha OCHOBE JAHHBIX
IpeBapUTEeIbHON Pa3BelIKHU, CIOCOOCTBYET TOBBIIICHUIO LEJIEHANPABICHHOCTH JETaIbHON
pa3BeIKH, I[IO3BOJISIET BBLACNUTh HaubOoiee TMEepPCHeKTUBHBIE YYAaCTKH JJs  3aJI0’KEHUs
B0/103200pOB.

MonenupoBanue, SIBJISIOILIEECS HauboJee COBEpUICHHON Pa3HOBUAHOCTHIO
THJIPOAMHAMUYECKOTO METO/a, BechbMa >(PQPEKTHUBHO TaKXke s PEHICHHs TaK Ha3bIBaeMbIX
oOpaTHBIX 3ajad, T.€. s ONpEleNeHHUs TUIPOreoJOrHuYecKux IapaMeTpoB IulacTa
(k03¢ GUIMEHTOB  BOAONPOBOJUMOCTH, BE30NPOBOJAHOCTH,  YPOBHENPOBOJHOCTH),  JJIS



XapaKTEPUCTHKH B3aUMOCBSI3U MOJ3EMHBIX BOJI C PEKaMH, OLEHKU MUTAHUS U T. 1., OCHOBBIBASChH
Ha JAaHHBIX O TOJIOXKEHUH AETPECCHOHHONW MOBEPXHOCTH M €€ M3MEHEHUsX BO BpeMeHU. Hano
3aMEeTHUTh, OJHAKO, YTO OJHO3HAYHOCTH PEUICHUS JTOCTUTAETCS TOJIBKO B TOM CIly4yae, KOT/a
HCKOMOM BEJIMYMHOM SIBIISETCS OAHA W3 IEPEUUCIICHHBIX BBIIIE, A& OCTAJbHBIE OIPEACICHbI
HE3aBUCHMO.
[TprMeHeHre MOIETMPOBAHUS LIEIEeCO00Pa3HO MPH CIOKHBIX MMJIPOr€0JIOTHYECKUX YCIOBUSAX; B
OPOCTBIX K€ YCJIOBHUSX OIEHKY OKCIUIyaTallMOHHBIX 3allacOB MOXKHO TIPOU3BOAMTH C
JOCTAaTOYHOM [yl MPAKTUKU TOYHOCTBIO [10 COOTBETCTBYIOILUM (POPMYIIAM.
IT'NMIPABJIMYECKUE METO/bI
['mapaBiarueckue METO/bl pacyeTa SKCIUTyaTallMOHHBIX 3aIacoB IMOA3EMHBIX BOJI MPU LIMPOKOM
UCTIOJIb30BaHUH SMITUPUYECKUX TPUEMOB OCHOBBIBAIOTCSI HETIOCPEICTBEHHO HA JTAHHBIX OIIBITA.
['mapaBivka paccMaTpuBaeT JBUIKEHUS BOJIBI «yCpEeOHEHHO», 00oOmeHHo. Tak, Hampumep,
CBSI3b MEXIY JeOMTOM M TMOHW)KEHHEM YPOBHS BOJBI MPH OTKAYKE M3 CKBAKWHBI 3aBUCHT OT
COIIPOTHUBJIEHUH JBMKEHUIO BOJIBI B IUIACTE B IPU3a00iHOM 30HE, B pUIbTpe U TpyOe CKBaKUHBI.
Y4ecTh MOPO3Hb ATH CONPOTHUBICHHS IO COOTBETCTBYIOIIMM (OpMysiaM TEOpETHYECKOU
TUJIPOAMHAMUKY NPUHIUIIMAIBHO BO3MOKHO, HO IIOJIyYEHHBIE PE3yJIbTaThl MOT'YT OKa3aThCs
JAIEKUMU  OT JICHCTBUTENBHOCTH W3-32 TPYIHOCTH OIPEICIICHUS] HMCXOIHBIX MapaMeTpOB.
['opazno HajnexxHee, Kak 3TO U JeNlaeTcs Ha MPAKTHKE, ONPEIeIATh 3aBUCUMOCTh TOHUKEHHSI OT
nebuTta HEMOCPEICTEHHBIM ONBITOM — OTKAYKOM M3 CKBXWHBI TPH Pa3HBIX AeOUTax, T. €.
BOCIIOJIb30BaThCsl THAPABINYECKUM MeToAoM. [lo ompeneneHHbIM MpH OIBITHBIX OTKayKax
OIMIIUPUYECKUM NapaMeTpaM MOKHO MPOTHO3UPOBATH TUHAMUYECKHE YPOBHH MPUMEHHUTEIBHO K
9KCIUTYaTallMOHHBIM JIeOUTaM IyTeM IOCTPOCHUS «KPHUBBIX AE€OMTa» IO COOTBETCTBYIOIIUM
IMIIUPUYECKUM POpMyIIaM.
Kak n3BecTHO, TeopeTHueckas 3aBUCMMOCTb IOHMKEHHsI OT 1eOUTa B HAITOPHBIX BOJAX SIBIISETCS
JMHEWHOW, B OE3HANOpHBIX — mapabonndeckoil. [IpomoproHanbHOCT, BEMHYMH J1eOuTa |
INOHMKEHUsT B HANOPHBIX BOJAX OOBIYHO COOJMIOAAETCS € JOCTAaTOYHOM Ui NPaKTUKU
TOYHOCTBI0. UTO KacaeTcst 0€3HANOPHBIX BOJI, TO TaM B CBSI3M C OCYIIEHHEM BOJIOHOCHOTO TIJIACTa
OpU OTKauyKe M3MEHSAETCS He TOJIBKO €ro MOLIHOCTh (Y4TO yduThIBaeTcsi (opMysoi), HO U
cpenHee 3HaueHue Kod(puiMeHTa GUIBTPAIMK, €CJIM TUTACT HEOJHOPOJIEH IO BepTUKaIh. B
ciydae, Korjga kodhduuueHT (uibTpauuu Ijacta ¢ NIyOMHOM yBenuuuBaeTcs (IpuMep —
MOWMEHHBIN aJUTIOBUN PEYHBIX JIOJIMH), TIOHI)KEHUE TP yBEJIHMUEHUH JAeONUTa MEHBIIE, YEM ITO
cienyeT no teopernyeckoit popmyie. Haobopot, mpu yMeHbIIEHUH BOAOIPOBOIUMOCTH I1JIaCTa
¢ mIyOWHOW, YTO HAONIOMAeTCs, HAlpUMEp, B 30HE BBIBETPUBAHHS TPEHIMHOBATHIX TTOPOJ,
NOHMKEHUsI C YBEIMYEHHEM Jiebuta pacTyT ObIcTpee, 4eM IO TEOpeTHUecKo ¢opmye.
CrnenoBarenpbHO, B HEOJAHOPOJHOM IUIACTE DKCTPANOJSIHSA JAHHBIX OINBITHBIX OTKA4eK st
OTpeNieNIeHUs] HKCIUTyaTal[MOHHOTO MOHMKEHUS MOXET NPUBOJIUTH K OIMIMOKaM, HMMEIOLINM
pasHbIii 3HaK. B CBS3M C ATHM TNpPHU OIEHKE SKCIUTYyaTallMOHHBIX 3alacoB MOJ3EMHBIX BOJI B
OE3HANOPHBIX YCIOBUAX pPEKOMEHAyeTcss (OCOOCHHO B KapCTOBBIX pailoHax) MPOM3BOAUTH
30HAJIbHBIC OIBITHBIE OTKAYKH WIH TU(PPEPEHIIMPOBAHHO HCCIEA0BATh BOJONPOHUIIAEMOCTh
METO0M PE3UCTUBUMETPHH.
['mapaBiamyecKkiue METOAbl TPUMEHSIOTCS TaKkKe JUISl PacYeTOB B3aWMOJICHCTBHS CKBAXKWH, MPU
TOM HAONI0JIaéMble TPH OMNBITHBIX OTKAuKaX «CPE3KH» YPOBHEH B COCEIHUX CKBaKMHAX
SBIISTIOTCSI B HEKOTOPBIX CIydasix Oojiee HaJIeKHOHW OCHOBOHM JJISi TIPOTHO30B HMX BEIMYHMHBEI B
YCIOBHUAX OKCIUTyaTalldd, YeM pacueThl Cpe30K [0 TEOPEeTUYEeCKUM (opmynaMm, MpH
YCPETHEHHOM 3HaueHWH KodpduuueHTa GUIBTpaluu JUIsi BCETO ydYacTKa BOA03abopa.
['mapaBiarueckuii METO ] OLIEHKH B3aUMOICHCTBUS CKBaKUH MOKET MPUMEHSTHCS MPU YCIOBHH,
YTO TIPU OIBITHBIX OTKa4YKaX JOCTHTHYTAa CTa0WIIM3allusl YPOBHEH BOABI B 30HE BIHMSHHS
OTKayKu. B OCHOBHOM 3TO OTHOCHTCS K OLIEHKE 3allacoB Ha y4yacTKax, paclioyIOKEHHBIX BOJIU3U
peK, 03ep U T. 1.
[Tpu MTeNnbHONW SKCIUTyaTallMM BOJ03a00pa, COCTOSIIEr0 W3 OOJBIIOrO0 YHMCIA CKBAXHH,
obpasyercst o0mupHast ¥ TIIyOOoKas AENpeccHsi MThe30METPUIECKON UM CBOOOTHOM MTOBEPXHOCTH
NoJ3eMHBIX BOJ. Ha OCHOBaHMHU JaHHBIX O CyMMapHOM J1e0MTe CKBaXXKMH U MOHMKEHUN ypOBHEH
BOJBI HAa YYacTKe BOJ03a0opa 3a psja JE€T MOXKHO TOCTPOMTh KpHBYIO aeOuTa BOs103a00pa,
paccMaTpuBasi €ro Kak €AWHBIA «OONBLION KOJOAEL», M SKCTPANOJIHUPOBaTh 3TY KPHUBYIO



NPUMEHHUTEIBHO K HaMeyaeMOMY YBEIMYCHHMIO AeOMTa BoJ03a0opa. DTOT NpHUEM SBISIETCS
OpUOJIMKEHHBIM, IPU 3TOM OH HE JaeT «MHXEHEPHOro 3amaca» B pacderax, Tak Kak
OJTHOBPEMEHHO, C YyBEIMYEHHEM [Je0uTa NPOHUCXOAMT pa3BUTHE IENPECCUU BO BPEMEHH,
CBSI3aHHOE C HEYCTAHOBUBILIMMCS XapaKTepOM ABM)KECHHUA NMOA3EeMHBIX BOJ. 1loaTOMy yka3aHHBIN
METOJI OLEHKM HKCIUTyaTallMOHHBIX 3alacoB, CTPOrO TrOBOps, MPUMEHHUM, KOIJa BOJ03a00p
paboTaeT B YCIOBHMSX YCTAaHOBUBLIETOCS IBM)KEHHUS (Hampumep, IpUpEdHble BOJ03a00pHI).
OpnHako ¢ HEKOTOpPOW YCIOBHOCTBIO 3TUM METOJIOM MOKHO IIOJIb30BAThCA M B TEX CIIydasXx,
KOrja B0J03a00p JKCIUIyaTUpyeTCs JUIMTENbHOE BpEMs W IOHWKEHHS YPOBHEH BOJBI BO
BPEMEHM H3MEHSIIOTCS HECYILECTBEHHO, TaK KakK 3aBUCHUMOCTb IIOHMKEHHMSI OT BpPEMEHU
jgorapupmuueckas. B 3akimrodyeHue emie pa3 NOJYEPKHEM, YTO OCHOBHBIM JOCTOMHCTBOM
THJIPABIMYECKUX METOJIOB SIBISIETCS BO3MOXHOCTH MMPOU3BOAMTH OLIEHKY 3a11acoB, He rpuberas K
OIPECIICHUIO [TapAMETPOB, BECbMA CUJIbHO BAPBUPYIOLIUX 110 IUIOIIAAH, a IOTOMY B HEKOTOPBIX
ciyyasix (Hampumep, KapceT) TPYAHO MOAAOIIUXCS YCPEAHEHUIO.
Hcxonnple NaHHBIE A DKCTPANOJSALUU TUAPABIMYECKMM METOJOM—3TO HENOCPEICTBEHHO
(UKCUpOBaHHBIE MOHIWKEHHUA W JACOMTHI MPH ONBITHBIX M HKCIUIYaTAllMOHHBIX OTKadKax.
OCHOBHBIM HEJIOCTATKOM THAPABINYECKMX METOOB SIBISETCS HEBO3MOXKHOCTbh IIPOTHO3UPOBATH
W3MEHEHHS TTOHM)KCHUH YpOBHS B CKBOXKMHAX B0OJ[03a00pa B MpOIEcCce ero HKCIUTyaTaluu, T. €.
HEBO3MOXXHOCTb  JIOKa3aTh O0ECHEYEHHOCTh BOCIOJHEHHUS S3KCILIyaTallUOHHBIX 3aIacoB
NOJ3EMHBIX BOJ, TaK KaK »JKCTPAlOJSALUOHHbIE (OPMYJIbI HE BKJIKOYAIOT BEJIUYMH,
XapakTepu3yroIux OalaHC MOTOKA.
[ToaTomMy ruipaBIMYECKUMU METOJAMH MOXHO OLIEHMBAaTh SKCILTyaTallMOHHbIE 3aachl, JIUIIb
IPUMEHSS UX COBMECTHO € THPOJANHAMHYECKUMHU WM OalaHCOBBIMU METO/IaMHU.
BAJIAHCOBBIE METO/1bI
CymHocTh 0a1aHCOBBIX METOOB 3aKIII0YAETCS B CIETYIOLIEM.
OO0beM BOJIBI, W3BIICUEHHOW BOA03a00pPOM 3a TOT WJIM MHOM MEPHOJ] €ro SKCIUTyaTallud, PaBeH
CyMMe O00BEMOB BObI, MOJy4Y€HHON 3a cueT: 1) 3amacoB, HAKOIUICHHBIX B 3E€MHOH Kope
(ecrecTBEHHBIE WM CTaTHUCTUYECKUE 3amachl); 2) NUTaHUS BOJOHOCHOIO TOPHU3OHTA,
00yCJIOBIMBAIOIIEI0 BO300HOBJIEHHE 3alacoB (€CTECTBEHHBIE pECypChbl WIM JUHAMUYECKHE
3amachbl); 3) yBEJNWYEHHs] HUTaHUS BOJOHOCHOTO TOPU30HTA, BBI3BAHHOTO (OPMHUPOBAHUEM
BOPOHKH Jernpeccud ((GuibTpauuss BOABI U3 PEK, YMEHbIIEHHE HCIApPEHUs C IOBEPXHOCTHU
TPYHTOBBIX BOJ).
Kak orMedamoch Bpllle, NpHU OLEHKE HKCIUIyaTallMOHHBIX 3allacoB IOA3EMHBIX BOJ
TUIPABIMYECKUMH METOJIaMU HET HEOOXOAMMOCTH OIpENEessaTh dJIEeMEHThl OaaHca MOA3EMHBIX
BOJI, TaK KaK OaJaHC MMOTOKA YYUTHIBAETCS B KaXJI0M OECKOHEYHO MaJIOM €ro sjiemMeHTe. Pemas
3a/1a4y TUJIPOJUHAMUYECKMMHU METOJIaMH, MOYKHO ONPEIENIUTh MOHMKEHUS YPOBHSI BOJIBI MPU
HKCIUTyaTallMi BO/03a00pa B JIIOOOH TOYKE BOJAOHOCHOTO IUIacTa (B TOM YHCIE B CKBaKMHAX
BO7103a00pa) Ha JIF0OOH MOMEHT BPEMEHHU.
[Ipy npumeHeHHUH OaJaHCOBOTO METOJa MOYKHO CYIUTh O CpeAHeW A Bcero 0anaaHCoOBOIo
palioHa BeIMYMHE U3MEHEHUs YPOBHS MOA3EMHBIX BOJI, HO HENb3sl MPOTHO3UPOBATH TTOHUKEHUS
YPOBHSI BOJIbI B BO103a00pe, T. €. J0Ka3aTh 00€CIeYeHHOCTh UCTIOIb30BaHUs MOJ3€MHBIX BOJ] BO
BPEMEHM JaHHBIM B0j03a00poM. [lo mpuBeneHHBIM COOOpakeHHUsIM OalaHCOBbIE METOMBI MpHU
OLIEHKE JKCIUTYaTallMOHHBIX 3alacoB IMOJ3EMHBIX BOJ B OOJIBIIMHCTBE CIy4yaeB SBISIOTCA
M0JICOOHBIMH U JIOJKHBI IPUMEHSITHCSI COBMECTHO € APYTUMHU METOJIaMU (TUAPOAMHAMUYECKUMU
U ruapaBindeckuMu). OHAKO B HEKOTOPBIX YCIOBHUSIX NPUMEHEHHE 0aTaHCOBBIX METOJOB JUIs
OILICHKH 3aIlacoB OKa3bIBaeTCsS BECbMa Ba)KHBIM BCJIEJCTBUE U3MEHUYUBOCTU U HEYCPEAHSIEMOCTHU
3HaYeHUH KOA(PPHUIMEHTOB BOJONPOBOJHOCTH (HampuMmep, B Kapcre). bamaHcoBble pacueTsl
TpeOyroTCsl TakXKe MpU HeOOJBIION IMIIOMAAN pachHpOCTpPaHEHUS! BOJIOHOCHOTO TOPU30HTA IS
OIPEEIIEHUS €r0 EMKOCTH U TUTAHMUS.
B crnoxxuBHmIMXCS YCTOBUSIX PACCTOSIHUS MEXIY BOA03a00paMy MOA3EMHBIX BOJ, KaK IPaBUIIO,
NPEBBIMIAIOT YABOECHHBIC BEIWYMHBI M3MEPUMBIX PaJNYCOB BIMSHHUS BO/103a00pOB, KOTOpHIE
paboTtatoT mpakThyecku Oe3  B3aumopeiictBug. Ilo 3TOM mpuuMHE TIpH  OLIEHKE
BOJI00OECIIEYEHHOCTH TOT'O MJIM MHOTO OTHENBHO B3SATOr0 BOA03a00pa OoJbIIeld 4YacTbio HET
HEOOXOJUMOCTH OLIEHUBATh TUAPOTEOJIOrMYecKuil OajaHC BOJAOHOCHOTO TOPU30HTA B LIETOM.
OpnHako Takas HEOOXOJUMOCTh BO3HHMKAeT, €CJIM PacXoJbl BOA03a00POB COM3MEPHMBI C



HKCIUTyaTAal[MOHHBIMU pEeCypcaMu BOJOHOCHOTO TOpPH30HTAa B IeIoM (T. €. B ciydae
HEOOXOIMMOCTH ITPOBECTH OLIEHKY PECYPCOB B PETHOHAIBHOM IUIAHE).
B 3aBHCHMOCTH OT MOCTaHOBKH 33/1addl PETMOHAIbHAS OLEHKA PECYpPCOB MPOM3BOIUTCS JHOO
NPUMEHUTEIBHO K KOHKPETHOMY pAacCHOJO0KEHHIO HaMe4aeMbIX B0J103a00pOB (pemieHue
CBOJIUTCS K pacyeTy CHCTEMbl B3aUMOJCHCTBYIOIIMX BOA03a00pPOB, KaXIbIH M3 KOTOPBIX
NpuHUMaeTcs 3a «OONbIIOW KOIOneI»), OO0 TPHUMEHHWTEIFHO K IIOBCEMECTHOMY W
PaBHOMEPHOMY pa3MEIICHUIO IO IUIOMAAXd BOJ03a00pHBIX CKBRXUH IO HEKOTOPOM CeTKe
(HampuMep, C PacCTOSIHUEM MeXay CKBaxmHamu 3—5 xm). Ecam mpencraButh cebe, 4ro Bce
CKBa)XMHBI BBEJICHBI B JICHCTBUE OJHOBPEMEHHO, TO MPU JJIUTEIBHOMN dKCIUTyaTanuu (0COOEHHO
B HAIOPHBIX BOJIOHOCHBIX TOPU30HTAX) CONMPOTHBIICHUE JIBU)KEHHIO BOJBI B IJIACTaX CTAHOBUTCS
BTOPOCTETNIEHHBIM ~ (DAKTOPOM, H THAPOJUHAMUYECKHE YpPaBHEHHS «BBIPOKIAIOTCA» B
OayaHCOBBIE 3aBHCHUMOCTU. B CBS3M ¢ 3THM IpH pErMOHAILHON OLIEHKE PECYPCOB IOA3EMHBIX
BOJI OQJIAaHCOBBIC METO/IbI MPUOOPETAIOT OOJIBIIIOE 3HAYCHHE.
I[Ipu pacuerax GagaHCOBBIMU METO/AMH YOBUIb BOJIBI M3 BOJJOHOCHOT'O TOPU30HTA OTHOCHTCS KO
BCEMY OaJlaHCOBOMY pailOHy, W TOHFDKEHHs YCIOBHO CUMTAIOTCA OIAMHAKOBBIMU B Iperenax
9TOro paiioHa (BKIOYas ydacTOK Bojo3abopa). [lns comocraBieHus nebuta Bomoszabopa ¢
3armacamMM MOJ3EMHBIX BOJ M WX BOCIOJHEHHEM HEOOXOAMMO 3HAaTh KOHTYPHI BOJOHOCHOTO
rOpU30HTA M 00JIAaCTH, B MpeesaX KOTOPBIX JMHUU TOKOB MOJ3E€MHBIX BOJ IPU AKCILTyaTaluu
OyInyT HampaBlieHbI K BOA03a00py. Eciu 3Ta 001acTh 0XBaThIBA€T BECh BOJIOHOCHBIM TOPU30HT,
TO TPaHMIBl IUIOUIAJH PACHPOCTPAHEHUS TOPH30HTA SIBISAIOTCS OJHOBPEMEHHO KOHTYPaMH
OanmancoBoro paifoHa. TakoBBl yCJIOBHSA, HampuMmep, HEOONBIIMX AapTe3MAHCKUX OacCeHOB
HOA3EMHBIX BOJI TOPHOCKJIQIYATBIX CTPYKTYP, KOHYCOB BBIHOCA, AJUTIOBHAJIBHBIX OTIOXKCHUH
«CyXUX» JOJIMH, 3aJI0KCHHBIX B HEMPOHHIIAEMBIX KOpEHHBIX noponax. Eciu obnacte muTaHus
BOJ103a00pa MEHBIIE IUIOIIAJN PACIPOCTPAHEHHs] BOJAOHOCHOTO TOPH30HTA, TO YCTaHOBJICHHUE
rpaHuI] 0aJIAaHCOBOTO paifioHa ABISETCS JOCTATOYHO YCIOBHBIM.

COBMECTHOE IPUMEHEHUE METOJI0OB OHEHKH! 3KCIIVIYATALHUMOHHBIX

3AITACOB NOBEMHBIX BO/J]

Kaxaplii M3 pacCMOTPEHHBIX METOJOB OIEHKH SKCIUTyaTallMOHHBIX 3aIIacoB ITOA3EMHBIX BOJ
(TUAPOIMHAMUYECKHUN, THPABIMYECKUH, OaTaHCOBBII) IMEET CBOU JIOCTOMHCTBA M HEAOCTATKH,
MO3TOMY 11€J1eCO00pa3HO MPUMEHSTh UX COBMECTHO.
Becpma 3¢ (GeKTHBHO OJHOBpEMEHHOE NMPUMEHEHUE THAPABIMYECKOTO M THIPOJANHAMHYECKOTO
METOI0B (B HEOOXOJMMBIX ClIydasiX € HpPHUMEHEHHEM MOJEIUpoBaHusd). [ uapaBindeckum
METO/IOM OTIPENENSIOTCS TOHMKEHHUST YPOBHEH BOJBI B CKBRXMHAX M B 30HE WX BIHSHHSA,
KOTOpbIE 3aTeM IE€PEeCUUTHIBAIOTCS MPUMEHUTEIBHO K HaMEUEHHBIM HKCIUTyaTal[MOHHBIM
nebutam  ckBakuH. C  TIOMOIIBIO THAPOJAMHAMHYECKHMX METOJOB OTH  IOHFDKEHUS,
COOTBETCTBYIOILIME JIUTEILHOCTH OINBITHOM OTKAaYKH, MOTYT OBITh 3KCTPAINlOJUPOBAHBI BO
BpPEMEHHU Ha BECh CPOK JKCIUTyaTalluy Bojo3abopa. BakHO MOAYepKHYTH, YTO B 3TOM CIIydae
HOTPEIIHOCTb OT YCPEIHEHHSI IHIPOr€0JIOTHYECKUX MTapaMeTpOB ropa3o MEHbIIIE.
[Ipy nmpUMeHEHHH TUAPABIMYECKOIO METOAAa COBMECTHO € OaJaHCOBBIM JeOMT Boj03abopa
paccuMThIBaE€TCS OTAEIBHO OT BO3MOXKHOI'O BOCIIOJHEHMs 3aracoB, W TpeOyercs JIUIIb
coOroZieHHe paBeHCTBA 3THUX BeIWYMH. [IpOorHO3 MOHMKEHUN YpOBHEH BOJbI B CKBa)KHHAX BO
BpPEMEHU 3THUMHU METOJAaMH CJIeNaTh Henb3s. [Ipu ncnoinbp30BaHuU THAPOANHAMHYECKOTO METO/1a
NPUTOK BOJBI K BOJ03a00Opy, OCYIIEHWE IUIacTa W THMTaHHE BOJOHOCHOTO IUIACTa
paccMaTpUBAIOTCSl KaK €IWHBIA Tpolecc, H3MEHsALmiics Bo BpeMeHH. CrenoBarenbHO,
COBMECTHOE MCTIOJIb30BaHUE 0aTaHCOBOTO U THIPABIMYECKOTO METOMIOB, BOOOIIE TOBOPS, MEHEe
3QPEKTUBHO, YeM TNPUMEHEHHWE THJIPOAMHAMHYECKOTO  METOo/Ja C  IPUBJICYCHHEM
ruapaBaudeckoro. OmHaKO B TeX CiIydasX, KOTJIa THIPOTE€OJIOTUYECKHE IMapaMeTphl IUIacTa
HE/IOCTaTOYHO OmpeJeneHsl (Hampumep, B Kapcere), Oosiee  1enecoo0pa3HO COBMECTHOE
NpUMEHEHHE THIPABIMYECKIX U 0AIaHCOBBIX METO/IOB.
Haxkownern, B 0c000 CIOXHBIX THAPOTEOJOTHUECKUX YCIOBHUSX, NMPH HE3HAYUTEIbHBIX pazMepax
00JTaCTH THUTaHUs, PE3KO BBIPAKEHHOW HEPABHOMEPHOCTH THTAaHUS BO BPEMEHH, HEOOJBIION
BEJIMYMHE €CTECTBEHHBIX 3alacoB MOJ3EMHBIX BOJ II€JI€COO00Pa3HO JJIsl B3aUMHOTO KOHTPOJIS
COBMECTHOE IIPUMEHEHHUE BCEX METOIOB U 0COOEHHO MOJICITMPOBAHHSL.



OCHOBHBIE ®OPMYVYJIbI JJIs1 OHEHKU SKCINTYATAIIMOHHBIX 3AITACOB
HNOJA3EMHBIX BO/JI
OreHKa HKCIUTyaTallHOHHBIX 3aM1aCOB MOA3EMHBIX BOJ FHIPOAMHAMUYECKAM METOJIOM CBOIHMTCS
K MPOTHO3Y MPOU3BOAUTEIHLHOCTH BOI03a00pa, T. €. K MIPOrHO3Y U3MEHEHUS YPOBHS MOA3EMHBIX
BOJI TIPH 3aJIaHHOM JiebuTe BOA03a00pa B TEUCHHUE CPOKa AKCIUTyaTanuu. Pemenue 3Toi 3amaun
0OBIYHO MPOBOJUTCS B CIIEAYIONIEH MOCIeI0BaTEIHLHOCTH.
1. 3amaercs neOUT ONMHOYHOM CKBAaXXHMHBI, MCXOAS W3 JAHHBIX OIBITHBIX PAa0OT C y4eTOM
MMEIOLIETOCs OIbITa HKCILTyaTallii U BO3MOXHOCTEH HACOCHOTO 000PYI0BaHHUS.
2. OmpenensieTcsi KOJWYECTBO BOJ03a0OPHBIX CKBAKUH M CHCTEMa HUX pACIOJIOXKEHUS B
COOTBETCTBUU C TMPUHATHIM JEOUTOM CKBOXHHBI M 00IIed NOTPEeOHOCTHIO B  BOJE.
LlenecooOpa3HO paccMOTPETh HECKOJBKO CXEM (pa3iMyuHbIe PACCTOSHUS MEXIYy CKBOKMHAMH U
UX PACIIOJIOKEHHUE B BOJI03a00DE).
3. PaccunThiBaeTCsl MOHMKEHUE YPOBHS B CKBXMHE HAa KOHEL MPUHITOTO CPOKA SKCIUTyaTalluu
1o (opmysam, OTBEUAIOIIUM ONpeAeICHHBIM IPaHUYHBIM yCIOBUSIM. PacueT cnenyeT nmpoBoauTh
JUTSE CKB2XWH, HAXOMSIIMXCS B HAUXYIIIMX YCIOBUSX B3aMMOJICHCTBHS. PacueTHBI Cpok
SKCITyaTalliu YCTaHABIMBAETCA NPOEKTUpPYIOLIeH opraHuzanueii. B Tom ciywae, ecnu B
3aIaHUM CPOK HE pPErjJaMeHTUPYeTCs, CleAyeT NMpPUHUMATh ero paBHbIM 25—30 romam, 4To
HECKOJIbKO MPEBBIIIACT aMOPTU3AIIMOHHBINA CPOK paboTh BO103a00pa.
4. Tlomy4eHHOE PacyeTOM IOHIKEHHE YPOBHS COIIOCTABISETCSA C JIOMYCTHMBIM MOHHKCHUEM.
JlonmycTrMoe MOHMKEHUE YCTaHABIMBACTCS B 3aBUCUMOCTH OT TEXHHUUYECKUX YCIOBHUM OTKAYKU U
THJIPOT€OJIOTUYECKUX yCIOBUH. B Oe3HAmOpHBIX BOAOHOCHBIX TOPH30HTaX OHO MPHHUMAETCS
00b14HO paBHBIM 0,5—0,6 MOLTHOCTH BOJAOHOCHOTO TOPU30HTA, B HAMOPHBIX — BEIUYHHA
Hanopa 1moc 0,5—0,6 momHoctu. [lpu 3TOM crnenyer MMeTh B BHAY, YTO IIPU Ha3HAUYECHUU
JOIYCTUMOI'O TOHWXEHUS, MPU OCYIICHWU BOJOHOCHOTO TOPU30HTA JOJDKHA OBITH BBISABIICHA
3aKOHOMEPHOCTh M3MEHEHHs (DMIBTPAIIMOHHBIX CBOWCTB B BEPTHKAJIBLHOM pa3zpeze. Bo Bcex
CIIy4asix He0OXOIMMO yYUTHIBATh, YTO MIYOMHA TMHAMUYECKOTO YPOBHS HE JOJDKHA MPEBBIIIATH
BO3MOXHYIO JUIsI HACOCHOTO OOOPYIOBaHMS BBICOTY MOIBEMA, a OCTATOYHBIA CTOJIO BOIBI B
CKBQ)KMHE JIOJDKEH OBITh IOCTAaTOYHBIM IS HOPMalbHOM paboThl Hacoca.
Ecnu pacueTHOEe TOHMKEHNE OKA3bIBACTCS MEHBINIE WM PABHBIM JIOITYCTHMOMY, 3aI1achl MOXKHO
CUMTaTh 00ECleYeHHBIMU. B MpOTUBHOM ciydae HEOOXOAMMO YMEHBIIUTH NEOUTHI CKBAXKHUH,
YBEIMYHB WX KOJMYECTBO, HITH TMPETYCMOTPETHh PACCPETOTOUCHNE CKBAKUH U TIPOBECTH PACUETHI
B0J103a00pa MpU U3MEHEHHBIX YCIOBHSIX.
Hwxe mpuBOASTCS OCHOBHBIE pacdeTHbIe (HOPMYIBI ISl ONpEesieHHs] TIOHMKEHUS YPOBHS B
HANIOPHBIX BOJOHOCHBIX TOpH30HTax. PacueTsl B0M03a00pOB B O€3HAMOPHBIX IJAacTax
cleayeT TPOBOAMTH MO (opMysamM [Js HalmOpHBIX TOPH30HTOB IyTEM CIEayIoUei
3aMeHBbI:
2ms— H?* — h?, 1L 1)

/i€ M — MOUIHOCTh HAallOPHOTO FOPU30HTA;

S — MOHMWYKEHUE YPOBHSI B HAIIOPHOM TOPU30HTE;

H — momHOCTh 6€3HaOPHOTO TOPU30HTA;

h — BenmuunHA OCTATOYHOTO CTOJI0A BOBI B OE3HAIIOPHOM T'OPHU3OHTE.

dopMyabl I pacudeToOB BOJ03a00pa MPUBOAATCS MPUMEHHUTEIbHO K TPAaHHYHBIM
YCIIOBHUSIM, PACCMOTPEHHBIM B HacToslied riaBe. [Ipu 3ToM, Tak KaKk OOBIYHO BOJ03a00pHI
COCTOSAT W3 OOJBIIOTO KOJIMYECTBAa CKBAXHH, PACCMOTPUM (OPMYIBI [Js OINpeaeleHHs
MOHMKEHUH B «OOJBIINX KoJjogmaxy», K KOTOPbIM IMPUBOAATCA pEaJlbHBIC CHCTCMbI
CKBaXWUH.

Heorpann4eHHbIH mJ1acT

[ToHnxeHue ypoBHSI B CKBOKMHE, PACIOIOKEHHON B IIEHTPE «OOJIBIIOr0 KoJoaay, mo .
M. Bouesepy (1963) paccuutbiBaeTcs 1o ¢popmyie

S=18p 4+ S& (1, 2

I'Z1Ie SgH—IOHM>KECHHUE YPOBHS, BHI3BAHHOEC CHCTEMOM CKBa>XHH,
SC — JOMOJIHUTCIIBHOC IMOHNKCHUC B CKBAXKUHC, 3aBUCANIICC OT PACIIOJIOKCHHUA CKBAXHWH



BHYTPHU CHUCTEMBbI, UX HECOBEPIICHCTBA U HArpy3KU HA KAKAYI CKBAXWHY. Benuunna
Sen OIpENENIsAeTCA 10 CIenyoel popmyie:

Qc_\-.u Rnp

s’“':m'"_ﬁ’?’ (i, 3)

rae QCyM — cyMMapHBIi 1eOUT CKBaXKHH, M3l CYMKU;
Kk — ko3 dunmeHt punbrpanuu, m/cymku;
M — MOIIHOCTh BOJIOHOCHOTO TOPU30HTA, M,
Rnp — npuBeneHHbIN pagnyc BIUSHHUS, M,
RO — paaunyc «O0IBIIIOr0 KOOI, M.
BenuunHa npuBeAeHHOTO pajguyca BIUSHHUS PACCYUTHIBACTCS MO (HhopMmyIie

Ry,=15Vat, (i1, 4)
rae a — Ko PHUIMEHT Mhe30IPOBOIHOCTH, Mz/cymku;
t —BpeMs dKcIuTyaTanuu, CyTKU.
Pagmyc «0onbmoro KoJoda» B 3aBUCHMOCTH OT CHUCTEMBI PACIOJIOKEHUSI CKBaKHH

OTPEACISIETCS MO CICAYIOIMUM 3aBUCHMOCTSIM, MOJy4eHHbIM u3 pabotel ®. M| Bouesepa
(1963):

R0~0,2] — ayis1 TuHEHHOTO psiia CKBaXHH, (1, 5)
R0o~0O,1p — mIst JI0Ia{HON CHCTEMBI, (11, 6)
Ro = R — ju1s KOnbIeBOIl CUCTEMEL. n, 7)

B dopmynax (11,5) — (I1,7) npunsatel cineayromue 0003HaYCHNUS;

| —nnuHa psia npu JIMHEHHON crcTeMe, M,

p —TIIepUMET TUTOIIAIN PACIIONIOKEHHS CKBKUH MPH TUIOIIAHON CHCTEME, XK;

R— paamyc KojbIa, T0 KOTOPOMY PacIOIOKEHbBI CKBKHHBI IIPH KOJIBIIEBOU CHCTEME, M.
Pacuetst Sgy o popmye (11,3) MokHO TPOBOAUTE:

at _ .. - IpU JIUHEHHOU CUCTEME,
== 25
R
_Ii",’__‘ 4 - IIpH IUIOLIAJHOM cUCTEME,
R 35 o
W~ 9w- IIPH KOJILLICBOM CUCTEME.

B Tom cryuae, ecnu :—E MEHbIIIE YKa3aHHBIX BEIMYUH, YTO MOXET OBITh B OUEHb PEIKUX
0

cllyyasix MpH OYeHb OOJBIINX 3HauUeHUsX RO, pacueTbl MOHMKEHUH claeayeT MPOBOJUTH 1O

rpagukaM, onyonrukoBaHHbIM B pabote @. M. bouesepa (1963).

Benunuuna S¢, Bxonsmas B popmyiny (11,2), onpenensercs no cienyromiei 3aBUCUMOCTH:

r

Q n
Se 2nkm In Ie

+ 0,55 |, (11, 8)

Q — neGuT CKBaXKUHbI, M3/cyTKu;

fp— NpHBEAEHHBI pajuyc ycaosHoH 00AacTH BAHAHHA JAaHHOM CKBa-
AKHHBI, M;

re — PajHyc CKBamHHE, M,

{0 — BeAHYHHA (DHALTPANHOHHOIO CONPOTHBJIEHHS, YYHTHIBAIOWlAs He-
COBEPIUEHCTBO CKBAXKHH *,

[Ipusesennuft paauyc oGAacTH BAMAHHA CKBAXKHHLI OMpeAenseTca no
dhopmyaam

riy= —2: — 151 AHHCHHOH H KOJBUEBOH CHCTeM, (11, 9)
T€ o — PACCTOSHHE MEXKIY CKBAXKHHAMH, M;

ra=047 @— ANR NJAOLAaHOH CHCTeMBEI, (11, 10)
rge Fo—nnomaas obaacTH, OrpaHHuyeHHON  JHHHAMH, NPOXOAAIUIHMH

nocpeanHe MeKAy COCeHHMH cKBaxkHHamu (puc. 1, a).



Orpa}mqenm,le IJI1aCThI

Benuunbna mnDoHMKeHUs YPOBHA B IMOJYOIpaHMYCHHBIX IIJIaCTax W IJIaCTax,
OTPaHWYCHHBIX JIByMs KOHTypamMH (HapauleIbHBIMH W B3aUMHO MEPECEKAIONIMMUCH),
onpeaensercs Takxke mo popmyie (11,2). MeHst0TCS TOIBKO 3aBUCHMOCTH JIJISl OTIPEACTICHUS
BEJIMYMHBI Spyy/

Bennuuna Sgy onpeaensercs no cieayoumM GopMyaam.

1. [TmacT, orpaHMYEHHBIA OJHUM KOHTYPOM C MIOCTOSIHHBIM HaropoM (puc. 1, 0):

ra— Q 2‘71- .
Sm.—mlﬂwp (I, 11)

rae 2o— paccrosune or Boaosabopa 10 KOHTYpA.
2. aacr, orpaduvyedHbli OAHHM HENpPOHHIIAeMbIM KOHTYpoM (pHC. 1, 8):

Qxfm In —T—‘z““‘ a1, 12)

S =

3. Maact, orpaunvenupift APYMsa NMapanieJbHLIME KOHTYPaMH ¢ NOCTO-
AHEBIM Hamopom (puc. I, 2):

wZy

0,64z sin

In—pr — (1, 13)

Q
2nkm

s!!ll -

4, aacr, orpanuyeHHbift ABYMS NapasjelbHHIMH HENnpPOHHILAEMBIMH
KOHTYpaMH (puc. 1, d):

0,16z

Q I 71Vat

S = 4=km n z

+-21n (I, 14)
Ry sin %—

2

* Bemnunna §o onpejeasercs no npusogusodt serosuxke (em. ra. VI, crp. 130).

5. Ilnact, orpaHMYeHHbIH ABYMs MapayieIbHBIMA KOHTYpamH, OAMH M3 KOTOPBIX —
HENPOHUIAEMBIH, a IPYTroi SABJISETCS] KOHTYPOM MOCTOSIHHOTO Hamnopa (puc. 1, e):



1,27z ctg %

S
T T o ; (I, 15)
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Pic. 1. CxeMa pacnoaomenus RoRosaGopom » PAsANSNMX IrPANNGHME YCIOBHSX

B dopmyaax (I1,13)—(11,15):
2 — WHPHHA NMONOCH (PAcCTOsHHE MEXKAY KOHTYpPaMm), A;
Z;— paccTosHie OT HeHTpa sonosaGopa no GanKafmero KOHTYpa.

6. Mnacr, orpaunueHnbifi ABYMsI B3aHMHO TNEPECeKAIOUIHMHCH KOHTY<
paMH C nocToAHHLIM Hanopom (puc. 1, a¢):

Sor = g N (11, 16)

7. Tlaacy, orpaHHvYeHHBIA ABYMsA B3AHMHO NEPeCceKalOMIHMHUCH HENpPOHH-
naeMeIMH KouTYpamu (puc. 1, 3):
ey In 225a¢
R T

8. Ilnact, orpaHvuYeHHBIH OBYMsI B3aUMHO IEPECEKAIOIIMMUCA KOHTYypaMH, OJUH U3
KOTOPBIX—HENPOHULIAEMBIi1, a IPYTOH SIBJIETCSI KOHTYPOM MOCTOSIHHOTO Haropa (puc. 1, u):

s (, 17)

Sou = o I B (1, 18)

Beawaunsl p;, ps M ps ONPEACARIOTCH MO CACAVIOUIHM 3ABHCHMOCTAM:
pi=2%;; (1, 19)

pa==22,, (11, 20)

pa=V (22, F + (2z5)* . (1, 21)

B dopmyne (11, 18) z; paccTosiHue 10 KOHTYpa MOCTOSIHHOTO HAropa.
9. Ilnact, orpaHUYEHHBIN KPYTOBBIM KOHTYPOM MHUTaHUS (puc. 1, x):



o R Ry ’
S-—-m]nwo-. (”. 22)

rae R — pajinyc Kpyrosoro KOHTypa.
10. TInacr, orpanuueusnfi KPYroBHM HEMPOHHIACMEHM KOHTYPOM
(puc. 1, a):

9 (1 2 ). (11, 23)

St = Togm | MRy T RE

[Ipu Goawmix sxavenusnx spemenn Qopmyay (23) moxno npeoGpaso-
BaTh CAEAYIOIHM obpasoM:

S = i T3 (I, 24)

Bce BhimenpuBeneHHbie (GOpMyINbI ISl OTPAaHUYEHHBIX IUIACTOB MOTYT MPUMEHSATHCS
TOJBKO B TEX CIydasiX, KOrja KpallHue CKBaXXKMHBI CHUCTEMbI OTCTOST OT Onmxkailmiei
TpaHMIBl TUTACTa HA paccTosHUHM, OosibmeM 2,5 Ro mpu nuHelHOW cucreme, RO mpu
KoJIblIeBOM cucteMe u 1,6 RO npu moimagHoi cucreme.

Kpome Toro, cinenyer yuutbiBath, uro dpopmyist (11,11) — (11,18) cnpaBeqiusel uepes
OTNpPENCJICHHOE BpEeMs IOCJ€ Haudaja SKCIJIyaTalluh. OJTO BpPEMs ONpEAeiseTcs u3
COOTHOIICHHUS

t>25+L, (1, 25)
TJIe p OmpenesieTcs mo Gopmyiam
P=2z0 — B TOJIyOrPaHUYECHHBIX IIACTAX, (11,26)
p=2(z1 + Z)—8 mIacrax, OrpaHUYCHHBIX JBYMS MapajuIeIbHBIMH
KOHTYpaMH, (", 27)
p = p3s — B IUIacTax, OTPaHHYCHHBIX IBYMs B3aHMHO II€PECEKAOIIMMUCS
KOHTYpaMH,

rie ps onpenensiercs no Gopmyne (11,21).

B nacrosiiiel riaBe NMpPUBEIEHBI TOJBKO CaMble OCHOBHBIC ()OPMYIBI, MPHUMCHSICMBIC
uis pacueta BojozabopoB. Psag dopmyn, kpome Toro, OyneT mnpuBeNeH B TIjaBax,
MOCBAIICHHBIX PA3JIMYHBIM THIIAM MECTOPOKICHHW MOJ3eMHBIX Boja. bornee moapoOHO
pacueTHble (HOPMYIBI IS OIIEHKH SKCIUTyaTallMOHHBIX 3alacoB MpHUBEAEHBI B padorax .
M. bouesepa, H. H. Bepuruna (1961), ®. M. bouesepa (1963) u H. H. bunnemana (1963).

I'EO®H3NYECKUE METO/Ibl NUCCJIEJIOBAHUI

OBIIME MOJIOKEHUSL
['eodusnueckue MeToApl MpHUOOpeTaoT Bce Oojblliee 3HAYEHHWE IPH TUAPOTEOJOrMYECKUX
HCCJIEIOBAaHMSX, B YaCTHOCTU NPHU pa3BeIKax IMOA3EMHBIX BOJ AJs BOJOCHAaOXKEHHS. MOXKHO
CKa3aTh, YTO Ceiuac HeT TaKMX THJPOTreOJOTHYEeCKHUX 3a]ad, JJIs PEeIIeHUS KOTOPHIX B TOM WU
WHOW CTENEeHW HeNb3sl OblI0 Obl MpUMEHHTH reodu3uky. OIHAKO MPU THAPOTEOTOTHUECKON
ChbeMKE TeO(pU3NYECKUE METOAbl Pa3BEeIKH IMOYTH HE MPUMEHSIOTCS. MOKHOMPUBECTU Pl
IPUMEPOB, KOI'/la 3aTPayuBajoCh MHOIO BPEMEHHM W OOJbIIME CPEACTBA Ha pEIICHHE TeX WU
JIPYTUX THIPOTEOJOTHYECKHX 3a/lad OOBIYHBIMU Pa3BEAOYHBIMU CPEJCTBAMH, B TO BpeMs Kak
METOJIaMU TeOo(DH3UKH 3TH 3a/J]a4¥ MOTJIU OBITH PENICHBI OYeHb MPOCTO M OBICTpo. Hampumep,
IpU TUIPOTEOJOTHYECKOH ChEeMKE B MYCTHIHHBIX paiioHax TypkMEHHUH 10 CHX TMOp elle
OKOHTYPHBAaHWE JIMH3 TPECHBIX BOJ B TECKaX IMPOBOAUTCS IyTeM OypeHHsi OOJBIIOro 4YHcia
pa3BeOYHBIX CKBAKUH, B TO K€ BPEMsI 3TH JIMH3BI IPECHBIX BOJ OUEHB OBICTPO U C 3HAYUTEITHHO
0oJbIIel TOYHOCTHIO MOYKHO OKOHTYPUTh METOAAMH AJIEKTPOPA3BENKH C OTAEIBbHBIMH TOJBKO
KOHTPOJIbHBIMU CKBAKUHAMH.
C npyroil CTOpOHBI, 4acTO Tepea TeoPu3uKaMu CTaBSATCSA 3aqadd, JUIsl PEHICHUS KOTOPBIX
MPUMEHSTh STH METOAbl COBEPIICHHO HEpallMOHAIBLHO, HAMpPHMEp pa3BelKa TPYHTOBBIX BOJ
(GIIOBUOTIISAIMAIBHBIX OTJIOXKEHUH, B pe3yJbTaTe Yero 3aTpayuBalOTCS HEMPOU3BOJUTENHHO
CpEICTBa.
B mnepBomM mnpuOIMKEHHWH pa3IMyYHbIE THIPOTeOJOTHYECKHe 3ajaud, pellaeMble METOAO0M
reopu3uKd TpPH TIOMCKAX W pa3BelKe IMOA3EMHBIX BOJ, MOTYT OBITh TOJpa3ieNeHbl Ha

CJIETYIOIINE Pa3/IeIIbl:



1. M3yueHne oOIIETO T'eOJOTMYECKOrO CTPOCHUS HCCIENyeMbIX PalOHOB M JeTajeil 3TOro
CTPOEHUS, UMEIOLINX BaXKHOE I'MIPOT€0JIOTNYECKOE 3HAUCHHE.

2. CnenmanpHble THUAPOTEOJIOTUYECKUE 3aJa4yd: TOUCKM W KapTHUpOBaHUE oOnacrei
pacrpocTpaHeHUs MOA3EMHBIX BOJ| C Pa3HOM MHUHEpaau3aluel, onpeaeieHne riyOuH 3ajieranus
IOJI3€MHBIX BOJ], U3YUEHHE HAIIPABJICHUS U CKOPOCTH JBUKEHUS 3TUX BOJ U JIp.

3. VI3yyeHue KOJUIEKTOPCKUX CBOMCTB FOPHBIX OPOJ] B UX €CTECTBEHHOM 3aJIeraHUU.

4. 3amauM W3yYEHUS ECTECTBEHHBIX (M3NYECKUX TIOJEeH B 3EMHOW KOpe, HMEIOIIUX
CaMOCTOSITENIbHOE THPOre0JIOTHYeCKOe 3HaUeHHUE.

Haubonee mmpoko reodusmueckue METOAbl MPUMEHSIOTCS I HM3Y4YCHHS T'eOJOTHUYECKUX
CTPYKTYp OOJBIINX TEPPUTOPUN U HA OOJbIIMX MIyOMHaX. J[JIs 3THUX Lened ¢ yCIeXoM MOKEeT
OBITh IIPUBJICYCH BECh apCeHaT Te0(PU3NUECKUX METOJIOB, IPUMEHAEMBIX NIPU pa3Beake HedTu u
IIPU PErMOHAIBHBIX FE€0JIOIMYECKUX HCCIEIOBAHUSAX.

Hapsany c¢ takumMu oOmuMH reo(U3MYECKMMU HCCIEIOBAHUAMHU OONBIIMX TEPPUTOPUN H
OonbIIMX [IYyOMH IpPU TUAPOTeOJOrMUECKHX H3BICKAHMSAX 0C000€ 3HadeHue IMpHOOpeTaroT
reopusznyeckue MeTOAbl sl OoJjiee NETaTbHOrO HM3YyYeHHS TOPHBIX MOpPOJ Ha MEHBIIUX
rIyOuHaX.

[Ipy ruaporeosornyecKkol chreMkKe, MPOBOJAMMON Ha OCHOBE KOHJUIMOHHBIX TI'€OJOTMYECKHX
KapT, JaloIluX SICHOE IMpeJCTaBlieHue 00 OO0IeM Ie0JIOTM4eCKOM CTPOEHUHM paloHa, CTaBUTh
crienuanbHble Teopu3nIecKrue paboThl Ui BBIICHEHHS 3TOTO CTPOCHHUS yXkKe HeparuoHaibHo. C
JPYroi CTOPOHBI, 4AaCTO AAXKe MPH XOPOLIMX I'€0JOTHUECKUX ChEMKaX OCTAIOTCS HE U3yUYCHHBIMU
HEKOTOpBIE JIETalM TIE€O0JOTMYECKOr0 CTPOEHMS, HUMEIOUIME Ba)XXHOE TI'MJIPOre0JOrH4ecKoe
3Ha4YeHUue, [yl U3y4eHHsI KOTOPBIX LeIeco00pa3HO NPUMEHSTh Fe0(U3UKY.

K Takum BompocaM OTHOCATCS: MOIIHOCTb PBIXJBIX HOKPOBHBIX OTJOXKEHUIH, MOIIHOCTh
QUIIOBUAIIBHBIX  OTJIOXKEHUH W HaIW4YMe MepeyriayOsieHuil pedHbIX JIOJHMH, CTEeleHb
TPELIMHOBATOCTH CKaJIbHBIX IIOPOJI, KapCT, [IyOUHA 3aJIeraHMsl MEP3JIbIX MTOPOJ U UX MOIIHOCTb,
HaJINYME TAJTMKOB B MEP3JIbIX OPOAAX U OCTPOBOB MEP3JIOTHI B TaJIbIX TOPOJAX U T. JI.

He mMeHee BaXHBIM SIBIISICTCSI IPUMEHEHUE Te0()U3MYECKIX METOJIOB JUIS PEIICHHS CIICIIHATbHBIX
THJIPOr€0JIOTHYECKUX 3a7jady. B 3TOM OTHOIIEHHHU 3JEeKTpopa3Be/ika IUPOKO IMPUMEHSeTCs JUIs
KapTUPOBaHUS JIMH3 NPECHBIX BOJ CpPEOU COJIEHBIX (paboThl Ha mobepexbsax ['epmaHumn u
benbrum, a Takke ombITHl pabOTHl B MyCTBIHHBIX M MOMyNycThIHHBIX pailonax CCCP). upoko
CTaJIi IPUMEHSTHCS AJIEKTPOpa3Be/iKa U celicMopa3BeKa JUIsl ONpeieeHUs TTyOuHbI 3a1eraHus
TPYHTOBBIX BOJ M JJIsi TIOMCKOB HamOojee MEepCHEeKTHBHBIX YYacTKOB B0/03a00pa I'PYHTOBBIX
BoJA. MeTogamMu 3J€KTpopa3BeIKU MOXKHO OIPEAENSATh HalpaBiICHHE U CKOPOCTH JIBUKEHUS
MOJ3EMHBIX BOJl, TOJOXXEHHE 30H IOIVIOIIEHUS B PEKax, MUTAIOLIME KapcTOBble NMOTOKH. C
MOMOIUIbI0 HEKOTOPBIX KAPOTAXKHBIX MOAM(DHKAIMI B CKBaXKMHAX yJIAeTCsl ONpeAeNsTh MecTa
HOMJVIOIIEHUSI W CKOPOCTH  (WIBTpPAMU  MOA3EMHBIX  BOJ, OLCHHWBAaTh  BEJIMYMHBI
BOJIOIIPOHUIIAEMOCTHU TOPO/I.

Oco60 cienyer OTMETUTh BO3MOXHOCTD 3(P(PEKTUBHOTO NPUMEHEHUSI T€OTEPMUYECKUX METOI0B
JUISL U3yYEHUs W Pa3BEIKHU IMOJ3EMHBIX BOJA. OTH METOIbl JAIOT BO3MOXHOCTH C OOJBIION
TOYHOCTBIO OIPENEISATh MECTa BBIXOJA BOCXOMAUIMX BOJ IIOJ HAHOCAaMH, YCTAHABIMBAaThb
MOJIO)KEHHWE  BOJIOMPOBOJAIIMX TPEUIMH B KOPEHHBIX IOpOAax, OLEHUBAaTh CKOPOCTh
BOCXOJSIILIETO U HUCXOMSIIETO IBUKEHUS BOBI.

Beibop Meronuku  reous3HuecKkod  pa3BeIKM  JJI1  PEUIEHHsS]  BBIIIENIOCTABIIEHHBIX
TUPOTEOJIOTHYECKUX 3aJ1a4  ONPEIENAECTCS MECTHBIMU INPUPOJHBIMU YCIOBMSIMHM, @ TaKke
OpPraHU3aIMOHHBIMH M SKOHOMHYECKMMH COOOpaKeHUSIMU. B CBSA3M € 3TUM A KaXA0ro
KOHKPETHOI'O palioHa TUAPOTre0JIOTHYECKUX UCCIEA0OBAHNN OJIKEH COCTaBIATHCS CBOM MPOEKT
reousndeckux paldoOT, YYUTHIBAIOIIMN 3aJaud, IIOCTABJIEHHBbIE TEpel] TUIAPOTEOIOraMu,
HEOO0XOIUMBIA MacIiTad, KOHIUIMIO U TOYHOCTh MCCIIeIOBaHHM, MPUPOIHBIE YCIOBHS paiioHA
paboT, cTeneHb UX N3YYEHHOCTH, HATMYME CKBAXXUH M TOPHBIX BHIPAOOTOK, OpraHU3allMOHHbIE U
HKOHOMHUYECKUE COOOpaKEHUSI.

UcxomupiMu  ¢daktopamMu  JUIsi  IJIAHUPOBaHUS ~ reou3UyecKux  paboT  SABISIOTCA
TUIPOTe0JIOTHYECKUE 33/1auM, BCTAIOIIME Nepe] uccaenosarenaeM. [1oaTomy aBrop momsiTancs
NEPEYUCIIUTh OCHOBHBIE Teo(U3HUECKUe METOJbl Pa3BEAKU NMPUMEHUTEIbHO K TEM 3ajauam,
KOTOpBIE MOTYT BOZHMKHYTb IIEPE] THAPOre€0JI0rOM IIPH ITOMCKAX U Pa3BEAKE MOJ3EMHBIX BOJ.



B kpyr paccmaTpuBaeMbIX 3a/1au BKIIOUEHBI TAK)Ke OOIIME BOMPOCH M3YYCHHUS TE€OJOTHIECKUX
CTPYKTYp KpPYIHBIX PETHOHOB, OIpPEIEICHUS CTPOCHUS KPHUCTAJUIMYECKOTro (yHIaMEeHTa,
MPOCJIEKUBAHUS TPAHUL PA3JACIOB MEXKAY PA3JIMYHBIMU CBUTAMU WJIM PETUOHAJIbHBIMU
Pa3pbIBHBIMU JAUCIIOKALIUSIMHU.

Bce »tu 3amaun oOLIEro reojlorM4eckoro M3y4eHWsl pailoHa OTHaAaroT B TOM Ciydae, €Clid
TUAPOTreOJOTUYECKasi ChEMKA MPOBOAUTCS B XOPOLIO M€0JIOTMYECKU U3YYEHHOM paiione. OJIHaKo
JaKe B ATUX YCIOBHUSX THIPOTEOJIOTY LEIecOO0pa3HO BEpHYTHCS K MarepHajaM paHee
MPOBEJCHHBIX Teo(U3NYECKUX pPadOT M 3aHOBO HX IMEPECMOTPETh B AaCIEKTe CBOUX
TUJPOTE€OJOTUUYECKHX 3a]ay.

Hpyrum HemanoBaxHbIM (AaKTOPOM TMpU IUIAHUPOBAHUU TeO(U3HUECKUX padboT
SIBJITFOTCST TOTIOTpaUUIecKue, KIMMATHIECKHE U T'COJOTUYECKHUE YCIOBUS, OMPEICIISIONINE
3¢ (HEeKTUBHOCTh IOCTAHOBKM TeX WM UHBIX reodusnueckux pador. I[lostomy B
HIDKCTIPUBOJAMMOM TIepeyHe TEeO(PU3MUECKUX METOAOB CJIelaHa IMOMBITKA BBIJACIUTH
OnaronpusaTHbIE W HeOnaronpusTHble (GakTopsl Ux npoBereHus. Crienyer OTMETHTb, UTO
BBIJICTICHUE JTHX (DAKTOPOB B 3HAUUTEIBHOW CTENCHHW SIBISETCS YCIOBHBIM M MOXKET
CIIY>KUTb TOJIBKO /Il OPUEHTHUPOBOUHBIX COOOPaKEHUH NPU MJIAHUPOBAHUU Te0(PU3NUECKUX
pabor.

Hanpumep, cyxue mycThiHH B OOIIEM SBJISIOTCS HEOJIArONPUATHBIMH JAJIST TPOBEICHUS
AEKTPOPA3BEIOYHBIX PAOOT METOIaMHU IIOCTOSTHHOTO TOKA, OJTHAKO, BBHITIOIHSIS 3T PaOOTHI
3UMOM M paHHEH BECHOI, MOXXHO MOJYYUTh OYEHb XOPOIIHE Pe3ybTaThl ¢ HEOOINBINON
3aTpaToil CPEACTB.

Kpome TOro, BO3BMOXKHOCTH MPOBENEHUS Tre0PU3NIECKHX padOT B Pa3HBIX yCIOBHSIX B
OOJIBIIION CTETIEHH 3aBHCUT OT MPUMEHSIEMO anmapaTypbl U TEXHUYECKOH pa3padOTaHHOCTH
Metona. [loaToMy dacTo HeONAarompusiTHBIE YCIOBHUS MJS MPOBEACHUS Teo(PU3UUECKHX
paboT, KOTOphIe OBUIU €Ile BUepa, OTMANAIOT CETOAHS, KOT/Ia Ha BOOPYKCHHE MOCTYIAcT
HOBas OoJiee COBEpIICHHAs alaparypa.

[Tpoektupyss reodu3ndeckue pabOTH, THUIPOTECONOr JODKEH OICHHBATh  HX
TEXHUUYECKYIO 3((HEKTUBHOCTh U IKOHOMUYECKYIO 11e51eco00pa3HocTh. [Ipu 3ToM OH AomkeH
YYHUTBIBATh, YTO TIOYTHU BCE BUJBI TEOPU3MUECKUX PabOT I HAJASKHOW UX UHTEPIIPETAIIIU
TpeOyIOT HEKOTOPOTO 00beMa KOHTPOJIbHOTO OypeHus. B To e BpeMs mpu panroHaTbHOM
KOMILUIEKCUPOBAHUM PA3HBIX TE€O(U3UUYECKUX METOJO0B M Pa3BEJOYHOTO OypeHHUs dYacTo
MOYHO ITOJYyYNUTh 3HAYUTEIIbHYI0 SKOHOMHIO B CPEACTBAX MPHU OJJHOBPEMEHHOM IOBBIILIEHUU
JIETAIBHOCTH ¥ TOYHOCTH UccaenoBannil. Hanmpumep, onpenenenne ckaabHOrO OCHOBAHUS B
JONMHE PEKH TMOJA TPYAHOIPOXOTUMBIMU OypeHHEM HaHOCAMH B OONBIIMHCTBE CIy4yaeB
MOXXET OBITh YCIEIIHO PEIICHO IMyTeM IOCTAaHOBKHM KOMILIEKCA JJIEKTPOPA3BEIOYHBIX U
ceiicMopa3BeJOUHBIX PabOT ¢ MPOXOJKON OIHOM-IBYX pa3BeNOUYHBIX CKBaKMH. C Apyroit
CTOPOHBI, €CJIIM  AJUIIOBHAJBHBIE OTJOKEHUS MPEACTABICHbl TJIMHUCTO-TIECYAHBIMU
pPa3HOCTSIMH, a KOPEHHBIE MOPOJABI MO CBOUM (PU3UYECKUM CBOMCTBAM MAallO-OTIMYHBI OT
AJUTIOBUS, W3yYE€HHUE PEYHOM MOJMHBI IiesiecooOpa3Hee MPOBOAUTh 0€3 TNPUMEHEHHS
reo(pu3uKH, TOIHKO Ha OCHOBE Pa3BEAOYHOIO OypeHUsl.

Kowmrmuiekc pa3BeouHbIXx ¥ reo(pU3nIecKux METOI0B ISl KaKI0TO KOHKPETHOTO paiioHa
WCCIICTOBAaHUIA JIOJDKEH BBIOMPAThCSI HA OCHOBE CIICIMATIBLHOTO TMPOCKTHUPOBAHUSA CO
CPaBHUTEIBHOM SKOHOMHYECKOW OILICHKOW BO3MOYKHOCTH PEIICHUS IMOCTABJICHHBIX 3a]1a4
OJHUMH . Pa3BEIOYHBIMU METOJAMH.

N3YYEHUWE PEXXMMA ITOA3EMHBIX BOJ{

N3yuyeHnue pexrma IOA3EMHBIX BOJ SIBJIAETCS OJHOM M3 COCTaBHBIX 4YacTeld KOMILIEKCa
TUAPOTrE€OJOTHYECKUX HMCCIIEIOBAHUM, MPOBOJMMBIX JUIS OLIEHKM 3KCIUTYyaTallHOHHBIX 3aIlacoB
MIOA3EMHBIX BOJ Kak Ha IIOMCKOBO-Pa3BEIOYHBIX CTaAUsAX MW3BICKAHUN MECTOPOXKICHUN
MMOA3EMHBIX BOJ|, TAK U IPHU 3KCIUTYyaTallUH YK€ Pa3BEJaHHOTO MECTOPOXKICHHUS MTOA3EMHBIX BOJL
( Ha CyIIECTBYIOLIMX BO/103a00pax).

BBuay TOro, 4to BONPOCH M3YyYEHHs pEXKUMa MOA3EMHBIX BOJ B paliOHaX JIEHCTBYIOIINX
B0/103200poB ocBelleHsl B rnaBax V u VII, B 1aHHO# riiaBe Mbl OCTaHOBUMCS JIMIIL Ha BOTIPOCaX
M3Yy4YEHUs €CTECTBEHHOI'O PEXUMa MOI3EMHBIX BOJI.



3AJIAYM N3YYEHUSA ECTECTBEHHOI'O PEXKUMA
MNOA3EMHBIX BO/I HA IIOUCKOBO-PA3BEJOYHBIX CTAAUSAX
W3BICKAHUH ITOJI BOJO3ABOPHI

OnbiT pabotel ['ocymapcTBEeHHON KOMHCCHM IO 3amacaMm ToJie3Hbix uckoraembix (I'K3)
IIOKA3bIBAET, YTO HM3YYEHHE U AHAIU3 €CTECTBEHHOIO peXuMa IMOA3EMHBIX BOJ IPHU pa3BEIKe
MECTOPOXKJICHUN MTOI3EMHBIX BOJI U OLIEHKE UX SKCIUTyaTallMOHHBIX 3allaCOB BO MHOTHX CIy4asx
MIPOBOJIUTCSI HEJIOCTATOYHO IIEJICHANIPABICHHO U KauecTBeHHO. Hamboiee oOummmu, vaie BCero
BCTPEYAIOLIUMHCA HEIOCTaTKaMHU IIPU OpPraHU3alMM U H3YYEHUHM pPEKUMa MOJ3EMHBIX BOJ
SBJIAIOTCS CIENYIOIIME:

1. HabnronarenbHas ceTh 3aKja/blBA€TCsl HEPALMOHAIBHO, 0€3 J10CTaTOYHO HPOAYMAHHOM
cucteMbl 1 0e3 HeoOXoaMMoro Ha To 0OOCHOBaHMA. B pe3ynbrare Takas ceTb HEPEIKO HE
XapaKTepu3yeT BCEro pa3HooOpa3usi BUIOB M PAa3sHOBUIHOCTEH peXHMMa MOA3EMHBIX BOJ Ha
y4acTKe IPOEKTUPYEMOTro BO103a00pa.

2. HaGumtoieHust poBOJATCS. B BECbMa HENPOOKUTENIbHbBIE IPOMEKYTKH BPEMEHH (4acTo
BCETO JIMIIb OKOJIO OJHOTO ToJld) U MPHU ITOM HOJYYEHHBIE TaKUM O0pa3oM KOPOTKHE DPSJIbI
HaOJI0ACHUH HE YBA3BIBAIOTCS C MHOTOJIETHUM XOJIOM PEKUMA MOJI3€MHBIX BOJ.

3.B Meromax OLEHKM pa3MepoB BOCHOJHEHHS 3alacoB  IOA3EMHBIX BOJ IO
YCTQHOBUBLIEMYCSl IIa0JIOHY pacyeT BeaeTcss M0 HaOMroJaBLICHCs CE30HHON aMILTUTYAe
KojeOaHui YpOBHSI NMOA3EMHBIX BOJ (HE3aBUCUMO OT pa3HOOOpa3susi I'PaHUYHBIX YCIOBHHM U
OLIEHKU 00€CIIeYeHHOCTH TaKUX AMIUIMTY]l B MHOTOJIETHEM aCIIEKTe).

Bce 310 He MOXeT He cKa3aTbCsl HA TOYHOCTH PACYETOB JKCILIyaTAllMOHHBIX 3aIlacoB
IIOJI3EMHBIX BOJ U HE JJaeT HE0OXOAMMOW YBEPEHHOCTH B UX 00ECIIEYEHHOCTH BO BPEMEHHU.

Pa3memienne HaOM0qaTENBPHON CETH B pailoHe MPOEKTUPYEMOIrO BO103a00pa J0IKHO OBITh
IIOJTYMHEHO TEM 3ajjauaM, KOTOpbIe Mepe]] Heil CTaBATCs, M TEM METOJaM, KOTOPBIMU 3TH 3a7jaul
Oyayt pemarbes. B CBSI3M ¢ 3TUM HUKE MBI KPATKO OCTAHOBMUMCS KaK Ha OCHOBHBIX 3aJadax
U3yUYeHHs peKuMa IOJI3EMHBIX BOJ B pailoHaxX B0J103a00pOB, TaK M HAa HEKOTOPBIX METOJaX MX
pelIeHus.

K 3agauam u3yueHHs] €CTECTBEHHOI'O pEeXHMa IOA3EMHBIX BOJ| Ha IOMCKOBO-Pa3BEJOYHBIX
CTaIUAX MOKHO OTHECTH CJIEIYIOIINE.
1. Ompenenenue mo AaHHBIM HAOMIONEHUM 3a PEKUMOM TMOA3EMHBIX BOJ pPsijia OCHOBHBIX
pacUeTHBIX TMIPOre0JoTHYecKiX napamMmerpoB. K HUM MOryT ObITH OTHECEHBI:
a) MUHMMAaJIbHbIE U CpPEeIHHE MOILIHOCTH WJIM Hallopbl BOJOHOCHBIX TOPHU30HTOB, T. €. UCXO/HBIE
CTaTMYECKHUE YPOBHU MOJ3EMHBIX BOJ U B COOTBETCTBUU C HUMHU—OINPEEIIEHNE MaKCUMaIbHO
BO3MOYKHBIX JOITYCTUMBIX TOHMKEHUH YPOBHS NP SKCILTyaTalluH;
0) K03 GUIIUEHTHI YPOBHE-U TTHE30MPOBOTHOCTH;
B) HEJIOCTATOK HACBIIEHUS MTOPOJI B 30HE KOJIEOAHUH YPOBHS MOA3EMHBIX BOJI U BOJOOT/1A4a;
T') BOAOIIPOBOJUMOCTb BOJJOHOCHOT'O TOPU30HTA;
1) KOOQPHUIHUEHTH! YIPYTOeMKOCTH IIacTa 1 Jp.
2. YTOyHEHUE rPaHUYHBIX YCIOBUN BOJOHOCHOTO TOPU30HTA B 30HE BIIMSHUS IMPOEKTUPYEMOTO
BOJI03a00pa (YTOYHEHHE CTENEHU TUIPABIMYECKON CBSA3M BOJOHOCHOIO TOPHU30HTA C PEKOii,
3aBUCHUMOCTH DPEKHMMa TIPYHTOBBIX BOJl OT OCAJKOB, HCIApeHUs; YTOYHEHHME B3aUMOCBS3U C
JPYTMMH BOJOHOCHBIMU TOPU30HTAaMU U T. 11.).
3. OueHka pa3MepoOB €CTECTBEHHOTO BOCHOJHEHHS (IMUTaHMsI) BOJOHOCHOTO TOPH30HTA H
000CHOBaHNE BO3MOXKHBIX U3MEHEHUH pa3MepoB MUTAHUS B IpolLecce paboThl BOg03a00pa.
OcTaHoBHMCS KpaTKO Ha BOIPOCAX, CBA3aHHBIX C MEPEYUCICHHBIMU BBIIIE 3a/ladaMH U3y4EHUS
pEeKMMa NOJI3EMHBIX BOJ U METO/IaX UX PELICHMUS.

ONPEJEJIEHUE YIIPYTOM BOJOOTJAAYHU IIIACTA U KOO®OUIIUEHTA

HBE30OINPOBOJHOCTH BOAOHOCHOI'O
TOPU30HTA IO JAHHBIM HABJIIOAEHWH 3A PEXKUMOM YPOBHS
INOBEMHBIX BOA 1 ATMOC®EPHOT' O TABJIEHUSA

VYmpyras BomoOTHada BOJOHOCHOTO IUlacTa, TaK k€ Kak W Kod(PuImeHt
IbE30MPOBOHOCTH, MOXKET OBITH OINpeneieHa MO JaHHBIM HaOMIOAEHUH 3a W3MEHEHHSIMHU
YpOBHEHN MOJ3EMHBIX BOJ, TPOUCXOISIINX MO BIUSHUEM U3MEHEHUH aTMOC(EpPHOro JaBICHHUS.

O cBs13u Koje0aHMi YPOBHS MOJ3EMHBIX BOJ ¢ aTMOC(EPHBIM JaBICHHEM H3BECTHO €lle C



Hauana XVIII B. Oromy sBinenuto nocesmieno muoro pator: H. H. bunneman, 1938 r.*; C.
Jacob, 1940; D. Todd, 1959; B. I1. Sxosnes, 1959; B. M. Illectakos, 1965 u ap. OaHako 10 cux
Mop JTO SBIEHUE €IIe¢ HEAOCTATOYHO IIMPOKO HCIOJB3YeTCS [UIsl  ONpPEIeTICHHS
THIPOTeOJIOTHYSCKUX IMAPaMETPOB B MPAKTHUKE THAPOTrCOIOTHYCCKUX UCCIICIOBAHUH.

Kak wu3BecTHO, ¢ yBenmuyeHHEM aTMOc(epHOro [aBJICHHS YPOBHU BOJbI B CKBaXHHAX
MOHIDKAIOTCS, JEOUTHI POJHUKOB TAKKE CHH)KAIOTCS, @ C YMCHBIIEHHEM aTMOC(HEPHOIo
JaBJICHUS, HA00OPOT, YpOBHU W JeOWTHI MOBBIMIAIOTCA. Hambosee 4YeTko 3TO sIBICHHE
(¢uKcHpyeTcss B HAIOPHBIX BOJAX, OJHAKO W B IPYHTOBBIX BOJAX, HAIPUMEP 3MMOH, KOrjaa
30Ha a’paluu MPOMOPOKEHA, WIU JIETOM, KOTJa B OTACIBHBIX CIIyYasXx, MOCJIE BBITABIINX
OCaJIKOB B BEPXHEH YacTH 30HBI a’pallMd OOpa3yeTcs IOJBEIICHHAs KalWUIAIpHas Kaima,
MPEMSITCTBYIONIAs OBICTPOMY MPOHUKHOBEHUIO M3MEHEHUN aTMOC(PEPHOTO JABJICHUS BIIyOb
JI0 BOJIOHOCHOTO TOPU30HTA, TAaKKe HAOJIOIAIOTCS KOJeOaHUs YPOBHEH BOJBI B CKBOKHHAX
MOJT BIUSHUEM aTMOC(EPHOTO JaBIEHHUS, TaK KaK B TAKUX CIIy4asX BOJOHOCHBIM TOPU30HT
CTAaHOBHUTCS KaK OBl MEKITIACTOBBIM.

OTHONIEHUE W3MEHEHUW YPOBHS NOJ3EMHBIX BOA AH, BBI3BAHHOE COOTBETCTBYIOIIUM
U3MEHeHHeM aTMoc(hepHoro aaBiieHus APa, Ha3bIBaeTCs 0apoMeTprUuecKor 3(P(PEKTHUBHOCTHIO
B, xoTopas Beraucisercs mo Gopmysie

B:A—ﬁ%, i, 1)

rje I — OOBEMHBIH BeC MOA3EMHONM BOJIBI, KOTOPBIH JUIsl PECHBIX BOJ paBeH 1 2lem’.

Benuunna B SBIsSeTCS THAPOTEOIOTHYSCKUM MTApaMETPOM, 3aBHUCSIIUAM OT YIIPYTUX CBOKCTB
BOJIOHOCHOTO ToOpu30HTa. JI>KEKOO TPUBOIUT CIEAYIONIEe BBIPAKEHUE OapOMETPUUYECKON
3¢ (HEeKTUBHOCTH:

al,
3E, T Eg’ (Vl, 2)

I @ —IIOPUCTOCTh BOJIOHOCHOTO IIJIACTA;
Es — Momynb ynpyroro cxatus miacta (WM CKeleTa Mmopo/i BOJOHOCHOTO TOPU30HTA);
E\w— Moaynpe ynpyroro cxxatusi Bojbl, paBHbiid 22 000 Kke/em®
B runporeonoruyeckoit muteparype (IllenxaueB, 1959) yacto MOXHO BCTPETHUTH APYTrUe
KOHCTAHTBI YIPYTOCTH BOJIBI (By) U TOPO/IBI (Bs), OOpaTHBIE YKa3aHHBIM MOTYJISIM:

B=

* Cwm. B kH. I'. H. Kamenckoro u nip., 1938.

o= El HBe=—, (VI, 3)

rne 6y — K03(pPUIMEHT yNpyroeMKOCTH WIN OOBEMHOM YNPYrocTH BObI, paBHBIN IS
npecHbIX Box 4,5%10 cxi’/ke (wmu 1/at™);

Bs —KO3((UIMEHT YINPYrOoeMKOCTH TMOpPOJ, CIArarolMX BOJOHOCHBIM T'OPHU30HT,
WU3MEHSIOMINICS B 3aBUCUMOCTH OT COCTaBa M CTPYKTYPHI MOPOJ B 3HAUUTEIBHBIX TpeAeax: OT
0,26*10° 510 2*107,

Jis  TUAPOTEOJIOTHYECKUX K€ PACYeTOB BAXKHO 3HATh KOID(DUIMEHT YIPYrOeMKOCTH
ropu30HTa — B*, KOTOPBIiL, onpenensercss ynpyruMu CBOMCTBaMHU Kak IU1acTa, TaK ¥ BOJBI:

; p o 1 ;
B¥ =af_, -l 3, nau B* -T:;- _L'T;}_‘ (Vl. 4)

Jns onpenenenus B* HemsBecTHas Es (niu 65) MoxkeT ObITh HaiineHa u3 popmyast (VI, 2):

E,=—fre_ (V1, 5)

IpHU yCJIOBHH, YTO MO JAHHBIM (PAKTUYECKUX HAOIIOACHUN OIpeaelieHa OapoMeTpuyecKas
sddextuBHOCT, Tacta (B) m wum3BectHa ero mopuctocth (a). Ilocme wero, mopactaBisist
Beipaxenue (V1, 5) B ypasaenue (VI, 4), monyuaem:

B =g (V1, 6)



3nas kodpduuuent Gunprpanun (K) 1 k03huIKEHT ypyroeMocTH BOJIOHOCHOTO IUIACTa
(B*), MOXKHO y>Ke OnpeIeauTh KO3) UIMEHT NbE30IPOBOJHOCTH BOJOHOCHOTO TOPHU30HTA (a):

@ ==t (V1. 7)

[TonydyeHHble TakuM nyTeM Ko3()(ULIMEHTHI MbE30NPOBOAHOCTH, KaK IOKa3aja MpPaKTHUKA,
XOPOIIO COTTIACYIOTCS ¢ TAKOBBIMH, OTIPEJICIICHHBIMU 110 IaHHBIM OIBITHBIX OTKAaueK.

Hns  ompenenenus — OapoMeTpudeckod — 3(PQPEKTUBHOCTH  HEOOXOJUMO,  YTOOBI
HaOJroaTeNIbHBIE CKBa)KMHBI OBLTM 00OpYZOBaHBI caMomucuamu. Jlaxke B 3TOM ciydae He
BCErJa C JOCTAaTOYHOM TOYHOCTBIO MOXKHO YJIOBUTh Hayajo W3MEHEHMH B PEKUME YPOBHS
MOJ3EMHBIX BOJI [0 JIUMHUTPAMMe, CBS3aHHBIX C HA4aJIOM M3MEHEHUI aTMOC(EpHOTo JaBICHUS
no OaporpaMMe, Tak Kak pEXHUM HOI3EMHBIX BOJ (OpPMHUpPYETCs MOJ BIMSHMEM MHOTHX
¢dakTopoB. B CBs3M ¢ 3THM BBIYMCIEHHBIE BEIMYUHBI OapoMeTpuueckoil 3¢ddexTuBHOCTH,
HOJIy4EeHHBIE [TPU Pa3HbIX ONPEENICHHX, JAI0T ONpeIeleHHbINH pa30poc (4ero He JOHKHO ObITh,
TaK KaK BEJIMYMHA B 15 KaXA0M CKBaKUHBI SBJIAETCS NOCTOsIHHOM). [loaTomy st onpenenenus
B nenecooOpa3Ho cHayajla HAHECTH BCE UX 3HAa4YeHUs Ha rpaduku (puc. 8), OCpeJHUTh UX KAKOM-
TO IPSIMOU

U TOJIBKO 3aTeM OmIpeAessaTh BenuuuHy B, kak tga. Pasmepsl OGapomerpuueckoit
3¢ (HEKTHBHOCTH JIJISl Pa3HBIX BOJOHOCHBIX TOPHU30HTOB KoJseOmores ot 0,2 o 0,8, HO wame oT
0,5 mo 0,6.

Onpenenenre OapoMeTpuueckoil A(P(HEKTUBHOCTH BO3MOXKHO HE TOJBKO B YCIOBHSX
€CTECTBEHHOI'0 PEeKUMa MOA3EMHBIX BOJ, HO TaK)KE U B YCJIIOBUAX c1a00 HApYLUIEHHOTO pexXHuMa,
IJIe UCKYCCTBEHHBIC KOJICOaHUS YPOBHS HE HACTOJBKO PE3KHM M YaCThl, YTOOBI HE 3aMETHThH
KoJIeOaHUN YpOBHEH, MPOUCXOAALIMX I10J BJIMSHUEM H3MEHEHUH aTMOC(HEpHOro JaBJICHHUS.
KcraTn, pa3meps! Takux xkonedanuii Moryt gocturatb 20—25 cm.

&

w20 0

Puc. 8 Tpadwks ZaswcHmOocTm OTHOCATEARMMX W3-
mesenndi  ypounst or armocdepHoro pamacums (n3
MATePHAIOS KesGpuficko® rHAporeosornveckoi
crananm)
@ — rpadux xoxeGomufl yponnw soaw ® armochen-
HOPO [JaSACMHR NO CcKsaxuie o pafiowe noc, Koa-
Tymn; 06— rpadUK SABNCHMOCTH OTHOCHTEAMINX R«
Alom sMepexnll  ypoan  or  arsochepmoro  nasaenns
g T T I » pafowe noc. Koarymm

ONPEJAEJEHUE CTENEHU 'MIPABJIMYECKOM CBSI3U BOJOHOCHOTI'O
TOPU30HTA C PEKOI
Kak ™Mbl yxke ykaspiBaiid, HAOMIONEHUS 32 PEKUMOM TOJ3EMHBIX BOJ MOTYT OBITh
WCTIONIb30BAaHbl U N7l YTOUHEHUS! TPAHUYHBIX YCJIOBUM, B KOTOPHIX OyAeT paboTarh Oymymuit
Bo103a00p. [IpuMepoM 3TOr0 MOXKET CIIYKUTh OIlEHKa, M0 JaHHBIM HAOJIOJCHHUN 32 PEKUMOM
MOA3EMHBIX BOJl CTENEHH THUAPABIMYECKOW CBA3M BOJOHOCHOTO TOPU30HTA C PEKOH,



ONpeneNsieMO CTEMEeHbI0 3aWJICHHOCTH pYyClia pPEKH, HECOBEPLICHCTBOM Bpe3a pEeKH,
CONPOTHBIICHUEM JIOXKA PEKH, KOJIbMATaIlel Op BOJOBMEIIAIOIINX ITOPO]] B TPUPYCIIOBOI 30HE
U JpYrUMH TpHYUHAMU. AHaIM3 peXuUMa pPadoT BOJ03a00pOB MOKAa3bIBAET, YTO YPOBHHU
HOJ3EMHBIX BOJI OY€Hb YaCTO OTPBIBAIOTCSA OT ype3a PEeKH Jaxke NPH HATUYUHM CTaOMIH3aluu
ypoBHel u nebutoB. CTeneHb TAKOTO OTPhIBA YPOBHEW MOXKET ObITh paznuuHoi. Ha puc. 9
NIOKa3aHbl TPH PA3JIMYHBIX BApHAHTA OTPHIBA YPOBHEH MMOJI3EMHBIX BOJ:

a) YpOBEHb MOA3EMHBIX BOJl OTOPBAJICSA OT ype3a PeKH, HO Ha MPOTHUBOIOJIOKHOW CTOPOHE
PEKH OHIDKCHHUSI YPOBHS TPYHTOBBIX BOJI HE HAOIIOAACTCS;

0) ypoBeHb I'DYHTOBBIX BOJ Ha MPOTHBOIIOJIOXKHONH CTOPOHE PEKH CHHU3HJICS, HO BMECTE C
TEM OH €lIe HE OTOPBAJICS OT JHA PEKH (T. €. BOCIIOJHEHUE M3 PEKH OCYIIECTBIIICTCS 33 CUET
(GMIBTpaluM PEUHBIX BOJ, @ HE JOXK/IEBAaHUs) U, HAKOHEII,

B) YpPOBEHb TPYHTOBBIX BOJ| CHHU3HWJICS HIDKE JHA DPEKH, M3 KOTOpOW HMEET MECTO
JI0KJICBaHUE.

B mepBBIX IBYX ciydasx pacdeT 3amacoB IOJ3EMHBIX BOJ (IEOMTOB 3KCILUTyaTallMOHHBIX
CKBRXHMH) MOXET OCYIIECTBIISATHCS 1O OOBIYHBIM (opmynam s HMHQUIBTPALIMOHHBIX
Bon03a00poB (MDopxreiimepa, Mackera-JleiibeH3oHa W Ap.), Kak JUIS IIOJyOTPaHUYECHHOTO
IIacTa, ¢ TOW JHIIb PA3HUIEH, YTO BMECTO DPACCTOSHUS JO PEKH, PABHOTO d, JOJDKHBI
IPUHUMATBCS PACCTOSIHUSI C YYEeTOM CTENCHH 3aWlieHHOCTH pycina, paBHbie a+Al. Heyuer
THJIPABIMYECKOTO CONPOTHUBIICHHS PyCiIa MOXKET IMPUBECTH K PE3KOMY 3aBBIIICHUIO PAaCUETHBIX
neOUTOB BOJ03a00opa (MHOT/Aa B JBa C JIMIIHMM pa3a), OCOOEHHO €CIM pacyeThl BEAYTCS IO
dopmymnaM, Tae pacCTOSHHE 10 PEKH BXOAWUT HE IMOA JorapupmoM, a mpsmMo (Hampumep, 1o
Mackerty-JleitOeH30ny).

B Tperbem ciyuae pacdeT AOJDKEH BECTHUCh YK€ Kak Ui HEOTPAHWYEHHOTO IIIAacTa.
Pa3zmepsl noxaeBaHus IPH 3TOM OYAYT «aBTOMAaTHYECKH» YUYUTHIBATHCS B apaMeTpax.

W3 cka3aHHOro BHMJHO, KaK BaXHO 3HAaTh
CTENEHb 3aWJIEHHOCTH pycia. OnpeaenuTh €€ MOXKHO
JIByMsI METO/IaMHU.

1. B ecrectBennbix ycnoBusx Al Moxer ObITh
onpeaeneHa no ¢opmyne B. M. IllecrakoBa (1965)
JUIsL CTBOpA, COCTOSALIETO M3 JBYX CKBaXKUH,
pacroyIOKEHHBIX ~ BOJIM3M  pEeKH 1O  TMOTOKY
TPYHTOBBIX BOJI:

AzzH(xz_x,)—xl, (VI, 8)
rae i — MOIIHOCTh WJIN YpPOBEHb IOJ3EMHBIX BOJ
BOJIOHOCHOTO TOpPH30HTa B Oymkaiiied K peke
CKBA)KUHE;

H, — MOIIHOCTb BOZOHOCHOIO FOPU30HTA HA ype3e
pexu;

H;—MoImHOCTh BOJIOHOCHOTO TOPU30HTA BO BTOPOM
OT PEKU CKBAKUHE;

fffff
J

T T i i

] X1 — pacCTOsHHUE CKB. | OT peku;

Puc. . Cxesmm minos ruppasawscckoll camaw momepxwocr- X2 —— PACCTOSHHC CKB. 2ot PCKH.
MHX W TMORICMWMX BOX B DPOUECCE WX  IKCHAYRTAINNE:

G — CPABMMTEXENO  XOpomfam; & — nAQXas; @ — OPAETHYe-
CKH  OTCYTCTBYRT

2. B HapymieHHBIX yCIOBHUSX (MO JAaHHBIM OTKA4YeK WU HaONIONEHUN Ha JEHCTBYIOIIUX
BOJ103a00pax) Tak)Ke MO JIBYM CKBOKWHAM METOJOM, npesioxkeHHbM E. J.MunkuaOM, myTem
non0opa 3Ha4eHHi a o hopMmyIe:



Ly
S ,H I
= —,—szz AAs HANOPHHIX BOA, (Vl, 9)

Ig B

¥ no popmyae :
<@y
s (Mo—s) B
So\ SHy—83) lg'.’(au - b)

aas rpystoex soa, (VI 10)

rae Sy M Sy - TOHMIXKEHHSI COOTBETCTBEHHO B CKB.l W CKB.2 (B JaHHOM cily4ae CKB. 1—
9KCILTyaTallMOHHAA, a CKB.2 PacHoJIoKeHa MEXy CKB.1 U pekoi);
dp - paccTostHuE BO103a00pa 10 PeKH;
b - paccrosiHue HaOFOIATEIBHOM CKBAXKHUHBI OT BO103200Da;
Ho - MOIIHOCTH BOJOHOCHOT'O TOPU30HTA 10 OTKAYKH.
[loncraBisis B mpaBble 4YacTH  YKa3aHHBIX

o
(GopMmyn pa3nuuHbIe 3HAYEHHS d, CTPOUTCS IpaduK
3aBHCUMOCTH 4 OT a. [locre yero, 3uas daktuuecku 3
o2t
HOJTy4eHHOE IIPU OTKa4Ke 3HaYCHHE = {
- #l
S s, #H, -s ; |
a=—" wm a=—2—02""1= ¢ rpapuxa ¥ I
S, s, 8H, -s, & :
wh
CHUMACTCs. ~ MCTHMHHOE  PacueTHOE  3HAYCHHE x
“r |
BEJIMYMHBI @, : al ™o
B 6 ; e — —
olee  TOYHBIE PE3yNbTaThl MOIYT OBITH e Ao =y N o
WG 2 a0 W8

IMMOJIYUCHBI IO ABYM Ha6JIIOIlaTeJH)HI)IM CKBa>XUHaM
10 COOTHOLICHHNIO

i 2(a—by)
b, g Puc. 10. Fpaduxu ™ OF R
J_Wn (\l’l. 11) l!;’za_
—_— a
[ T
rae by u by — paccrosinue cooTBer- el (a)bno B
L K o on e
CTBEHHO nepnofi H  paceersoro suaswenws » yuop:ln ":melnoro AHA
BTOPO# nabaiona- PEN
TEJBHBIX CKBAXHH OT
LeHTPalLHOM.

Jnis cinydast, Koraa B pe3yibTaTe 3KCIUTyaTallud CHUKEHHE YPOBHS HAOII0JaeTCs 3a PEKOH,
B pacueT HeoOXoauMo OpaTh JaHHBIE MO CKBa)KMHE, PACIIONIOKEHHON 3a PeKOl, Tak Kak B Hel
0osiee TMOJIHO YYMTHIBAECTCS CTEMEHb CBSI3M BOJOHOCHOTO Tropu3oHTa ¢ pekod. Ha puc. 10
IpUBEJIEH MpHUMEp pacyeTa paccTosHus 1o peku no Kypckomy Bomo3zabopy, Mpou3BeAEHHBIN
JUISL IBYX CIIyYaeB:

1) s Boyto3abopa 1 HaOI0JaTeIbHON CKBaKHUHBI, PACTIONIOKEHHOM MEX Ty BO103a00pOM U
pekoii (mpu b = 60 m);

2) s Bojo3abopa W HAOMIOMATEIBHOW CKBAKHHBI, PACIONOXKEHHOW 3a pekoi (mpu
b=120m).

Kak BunHO u3 puc. 10, Bo BTOpOM ciydae BeIMYMHA &, [OJy4€Ha HECKOJIBKO OOJbIIEH
(165m), uem B mepBom (150 m). OmpenenawiB OMBITHBIM TYTEM OTHOIICHHE HCTHUHHOTO

paccTosHUs BOJ103a00pa 10 PEKU K pacueTHOMY B _ A, OTpa)KarolIEro CTENEHb 3aUJIEHHOCTH U
a,

CONMPOTHUBIIEHUSI JIO)KA PEKH, HEOOXOIMMO BCE pacueThl 3amacoB IOJ3EMHBIX  BOJ
UHOUIBTPAMOHHBIX BOJJ03a00pOB, IPOBOIUBIIMECS 0€3 yuyeTa CTeleH! THAPABINYECKON CBA3H,
COOTBETCTBEHHO YMEHbBIIINTh, IOMHOKUB UX HAa BETUYUHY A.

B. M. llecrakoB (1965) npeoxun METOI ONpeIeieH s COPOTUBIICHHS pyciia peku (AL)
JUIsl HEYCTAaHOBMBILIETOCS peXHMa (HIbTpAIH, UMEIOIIEro MeCTO BO BpeMsl maBojka. Mcxons
U3 MapaboIu4ecKoil 3aBUCUMOCTH U3MEHEHHUH YPOBHS B peKe M 3Has OTHOIIEHHWE MOIIHOCTEH



AH
BOJIOHOCHOT'O TOPHU30HTA B HAOJI01aTEILHON CKBOXKUHE U B PEKE F“’“‘, MOHO ompeaenuTb AL

p
W3 ypaBHEHUS

s
y at

AL =2 _ 4, (Vl, 12)

IJIe X — PacCTOSHUE CKBaKUHBI 10 ype3a PeKu;
{ — BpeMs MeX1y IMKOM YPOBHS B pEKE U IIUKOM YPOBHS B CKBAXKUHE;
a — KO3 PUIIMEHT YPOBHEPOBOAHOCTH ILIACTA;
¢ — BenmuuHa, onpenenomasics mno tadiu. 16.

Ta6auna 16

AH 0 5 2 = AR B 65
3H, 1 02 0,3 04 0,5 0.6 0,7 08 0,65
< 0,09 I 60,214 ‘ 0,36 0,53 l 077 | 1,11 1 165 | 207 I 1,34

ONPEJEJEHUE KO®P®UIIUEHTOB YPOBHEITPOBOJHOCTHU U
KO2®PPUIUEHTOB ®UJIbTPALIUU 11O KOJTEBAHUAM
YPOBHEM MOJIBEMHBIX BOJ, MPOUCXOIAIINAX O BJINSAHUEM
MMABOJAKOB

Jis Bcex MH(UIBTPALMOHHBIX BO03a00POB, BOCIIOJIHEHHE 3alacoB MOJ3EMHBIX BOJ B
paiioHe KOTOPBIX OCYHIECTBISETCS TIIAaBHBIM 00pa30M 3a CUET MOBEPXHOCTHBIX BOJ, OCOOCHHO
Ba)XHO 3HaTh (WIBTPALMOHHBIE CBOICTBAa 30HBI, PACIOJIOKEHHOM MEXIY BOA03a00pPOM U
MIOBEPXHOCTHBIM, BOJIOTOKOM HMJIM BOJOeMOM. Jlayke OTKadKaMH 3Ta 30Ha HE BCET/Ia MOXKET OBbITH
OXapakTepU30BaHa JIOCTATOYHO KayeCTBEHHO (OCOOEHHO, €clIM BOA03a00p pacloyioKeH
CPaBHUTEIHHO JAJIEKO OT PEKU W €CIIU CKBAXWHBI HecoBepuieHHBI). Habmonenus 3a pesxxumomM
YPOBHSI ITOJI3€MHBIX BOJ| BO BPEMs IAaBOJKA MO3BOJIAIOT ONPENENINUTh YCPEIHEHHbIE Ui JaHHOM
30HbI NapaMeTpsl. BiepBbie 3ToT MeTon Obul npeanioxked H. H. bunnemanom (1957) n nonyunn
CBOe JanbHelIee pa3Butue B padorax A. B. Jlebenesa (1961 r.), I1. A. Kucenesna (1961 r.), B.
M. IllecrakoBa (1965) u np. IlpuBenem tpu mnpennoxenHsix H. H. bunnemanom namnOoinee
HIMPOKO MPHUMEHSEMBIX CII0C00a OmpeseNeHHsl MapaMeTpoB, OCHOBAaHHBIX Ha MCIOJIb30BaHUU
KOHEYHO-Pa3HOCTHBIX YPaBHEHUH.

Ilepgviii mMemoO OCHOBaH Ha HaONIOJEHMSX 3a DPEXUMOM IOA3EMHBIX BOJ IO JBYM
CKBa)KMHAM, OJIHa M3 KOTOPBIX pacroyiaraercs Oau3 ype3a peku (Judo 1Mo OAHON CKBaXKUHE U
JTAaHHBIM Kosie0aHUH ypoBHs B peke). Jlydle e BCero MMeTh TPU CKBa)KHUHBI, PAaCOI0KEHHBIE
Ha pPaBHBIX PacCTOSHUSAX (X) ApYT OT Apyra.

Bpems moBellIeHHs TOPU30HTA PEeKH pa30OuBaeTcs He MeHee yeM Ha 8—10 MHTEpBasoB.
3areM MpPOU3BOAUTCS pacyeT JAENPECCUOHHOW KPHUBOH B KOHEUYHBIX PAa3HOCTAX U CTPOUTCH
rpaduK, MO OcH alCIHCC KOTOPOTO OTKJIAIBIBAIOTCS HOMEpa pPAaCUYETHBIX CEYEHWH, a To
OpAMHATaM — TOBBILICHUs] YPOBHEH BOJBI 3a BpeMs t, BBIUMCICHHBIE JUIsl 3TUX Ce4YeHUH (puc.
11).

Koadduument ypoBHENIpoBOAHOCTH OTpeiensercs o Gpopmyiie

km nx:

a=—"=ryyr, (WA d8)

TAC n — YHUCJIO UHTCPBAJIOB BPEMCHH, IIPHU KOTOPOM IPOU3BOIHUTCA
pacyeT B KOHCYHBIX Pa3HOCTAX,
X — PACCTOAHUC CKBAKUHBI OT PCKU,

Mofeusrue ypolie Sadst 30 20CmoK
e
=

N — alcuucca TOukM Ha rpaduke, OpJUHATA TOBBIILICHUS
YPOBHS B KOTODOii paBHa IIOBBIIICHHIO YPOBHS BOJBI B e
CKBaKMHE; P 554567890
t — BpeMs, B TEYEHHE KOTOPOrO MPOUCXOAUT IOBBINIEHUE e g o vl g
YPOBHSI BOJIBI. SokNe HITNTORME. B0k, DA

CUNTAHNHAN N0 MOeTOAY KOHEw-
WX pasnocteft



AHaNOTUYHbIN METO onpeeaeHus KoddpuImeHTa
YPOBHENPOBOJAHOCTH TaKXe JJIsl IBYX CKBaXXUH, PACIIOJIOKEHHBIX Ha
paccrostnuu  x, npemioxkun B. M. IllecrakoB (1965). 3Has
W3MEHEHHUs YPOBHsS BOJOHOCHOTO TOPH30HTAa B HAOIIOAATEIHLHOM
(AH) m rpanuuHOM (AHO) IIE30METPAaxX 3a IEPHOJ BpEeMEHH {,
K03 (UIIMEHT YPOBHEIIPOBOJHOCTHU @ onpeensercs no gpopmyse

a= (VI, 14)

rae A — BeIU4rHa, onpeAesonasics mo tabdm. 17.

faoanna 17

0,15

04 (o_r; 02 0,1

0,44 (),:',71 0,71 ‘ 0821 095

09 0,8 l 0.7 i 0,6 | 0.5

0,26 | 0,35

A | 0 0,055 0,1 l.":' 0,18

Bmopoii memoo H. H. bunnemana ocHOBaH Ha OIpEACIICHUH IIJIOMIAIA HACBIIIEHUS I1JIacTa
(F), orpaHr4YeHHON JAETIPECCHOHHOM KPUBOH /10 MABOJIKA M MPH MABOJKE Ha 000N MPOMEKYTOK
Bpemenu t B mpenenax ero (puc. 12, a). lna omnpexneneHus 3Toil Iwiouiaad HEoOXOIUMO
MUHUMYM JIB€ HAOI0IaTEIbHbIE CKBAXHUHBI (HO YeM OOJIbIIIe, TeM JTy4llle — TOYHEE Pe3yIbTaThl
pacuera). O/lHa W3 CKBAKUH Pa3MEIAETCS HEMOCPEACTBEHHO Yy peku. OmnpenenuB Ha pas3pese
IUTAHUMETPOM 3Ty IUIom@aab F, a Takke 3Has MOIIHOCTH BOJOHOCHOT'O TOPHU30HTA MO JIBYM
CKBaKMHaM JI0 TaBOJIKa M CIYCTs Kakoe-To Bpems (t) B TedeHHe maBojKa (MM Jy4Ilie Ha IEPUo.
MaKCHMyMa MaBOJKa), MOXHO OMPEIeIUTh:

km % F S H

N //‘//(p,"]/ Ha (Vl, 15)

rne F — ruromanps HackIeHUs I1acTa, T. €. 00bEM MOPO/bI, HACHIIIEHHOH NpU MaBOAKE BOJOH
Ha €/IMHUIY JUIMHBI Oepera peKu;
H — noBblllIeHNe TOPU30HTA BOJbI B ONMDKaIIeH K peke CKBaKUHE 3a BCE pacueTHOE BpeMs
t.
Hcp BeIumCIsieTcs no popmyse

H, \ Y
11 — T ll'_v + HJ— PR —"H"_| ); (\“Il 16)

=ty [ M+
P n—1 2
IJle n — YUCIIO 3aMEpOB MOAbEMa YPOBHS IPYHTOBBIX BOJ B OJIKaiIel K peke CKBaXXHHE BO
BpeMs IaBOJKAa 4YEpe3 paBHbIE INPOMEKYTKM BpeMeHM Atl, BKIoyas 3aMep Inepen
naBogkoM Hiy; a Hi, Hy ¢ ¢ o, Hn — moBeIlIeHHe ypOBHS BOABI B ONmkKalIIel Kk pexe
CKBAKMHE 10 OTHOLICHHIO K MEKEHHOMY YPOBHIO BOJbI, 3aMEPEHHBIE UEpE3 paBHBIE
MIPOMEXKYTKH BpeMeHH At.
Tpemuii memoo. BOnu3u peku, 3a mpeaesaMu MaBOJKOBOIO 3aTOIJICHHUS, 3aKJIaJbIBAIOTCS JBE
CKBQ)XUHBI 10 JINHHUH, IEPIICHAMKYISIPHON K Oepery BOJOXpaHWIIUING, Ha paccTosHuM | apyr oT
apyra (puc. 12, 6). Ilo >TUM CKBa)XMHaM B TeueHHE BpEeMEHM ! MPOM3BOIATCS €KEIHEBHBIC
3aMephl YPOBHEN BOJIbI C TIOCTEAYIOUINM olpeesieHneM ux pasHoctu AHy, AHy, AH3, . . ., AH,,
KOTOpbIE MPH HANpaBJIECHUHU MOTOKAa OT PEKH K Oepery CumTaroTcs MOJOXKHUTEIbHBbIMHU. Pacuer
MIPOU3BOUTCS IO opMyIIe



il bl (VI, 17)

Tt 7/t e A

Puc. 12, Pacuernme cxemM 2af onpejescnns xosd-

SHUNCHTR  YPOBNCHPOSOAMOCTH N0 BAOMIAAM HACM-
Rienns osacry Tt e

G~ MAOILAAL BOCKHIMEHNS BDOROHOCHMX TNOPOX npw

nasonke; & —cxeMa aax pacuera xosdduumenta 4
YDODBREN POBOAHOCTH

rae
: A - A
B (A | aH, 4 AH, + ..+ 8H,)5 (V18
N — 4YHCJIO pa3HOCTeH YpPOBHEH BOJBI B CKB)XHWHAX, ONPEICICHHBIX Yepe3 paBHBIC

IIPOMEXYTKHU BPEMEHH, BKJIIOUAsl ypOBEHb Iepe]] maBogkoM AHy;
Fi2 — miomans HachlleHUs,, OrpaHUYEHHAass KPUBBIMH JEIPECCUU 10 MABOJKA, U MPH €ro
MakcuMyMme, a Takxke JuHueid MN, npoxoasieit nocpennue Mexay ckBaxuHamu Nel
u Ne 2.
OIIPEJAEJIEHUE BOJOOTAAYM ITOPO/J
Bopoornaua nopox (mpu CHM)KEHHM YpPOBHEH) MIIM HEIOCTAaTOK HAChIILIEHHs MOpPOJ B
30He KOJe0aHWH YPOBHS TPYHTOBBIX BOJA (IpW TIOBBIIICHWH YPOBHS) MOTYT OBITH
ornpeneneHsl o ypasHeHuto I'. H. KameHCKoro B KOHEUHBIX Pa3HOCTSAX MPH HAIWYUU TpeEX
HaOJIOAAaTeNbHBIX CKBaXWH. Tak, HampuMmep, NP Claje YpPOBHS B 3UMHEE BpeMs, KOTIa
MHOWIBTpALUs paBHA HYJIO, BOJOOTAada IMOPOJ B Mpelenax 30Hbl KoleOaHWH YpOBHS
MOXeET OBITh OmpeseneHa mno Gopmysne

b= i =i+ ) (Hy — Ha)—(ha + s) (Hy — Hy), (V1 19)

rie hy, hy, u h3 — MomHOCTH BOJIOHOCHOTO TOPU30HTA COOTBETCTBEHHO B ITEPBOM, BTOPOH 1
TpPeThel CKBaXKUHAX;
H1, H, 1 H3 — Hamopbl BOJIOHOCHOTO TOPU30HTA TAKXKE B TIEPBOM, BTOPOM U TpeThel
CKBa)XHMHAaX B YCJIOBUSAX HAaKJIOHHOTO Bojoymnopa (cm. puc. 13).
Ax— pacCcTOsSTHUE MEXK/Ty CKBOKUHAMHU.

[Ipu pasubix paccTOSANHAX MEKAY cKBamuHamu ;o H los jnausoe
ypasHeHHe MOKer ObiTh BHPaKEHO cAefyiolKuM 06pazoM:

KAl [ Rykhy Hy—Hy\ Ryt hy  Hy—Hy :
( - h s )— < ol (Vl, 20)

P =37

A (I_s + l3_3)

[Ipn ropusonTaJLHOM BOJOYNOpPE 3TO ypaBHEHHe npuHMMaerT Gouee
NpocToi BHIL

Rt 2k At h 2 fy? Ryt — hy? i
P = + o) ( W o s ) (V1, 21)

Bonpocam OnpeaeeHust BOJIOOTAQYH u
HEJIOCTaTKa HACBIIIEHUs] TOPOJ TMOCBSIIEHO MHOTO
pabor A. B. Jle6enema, I'. H. Kamenckoro, H. H.
bunnemana u ap.



OIEHKA ECTECTBEHHOI'O IITMTAHUA
INOA3EMHBIX BOJ;

Onenka €CTECTBEHHOI'0 HUTaHUS WIH
€CTECTBEHHOI'O BOCIIOJHEHUS 3aIlacoB MOJ3EMHBIX BOJ
ABJIIETCS OJHUM H3 OCHOBHBIX 3JIEMEHTOB B OOIIEM
KOMIUIEKCE THUIPOTrE€OJIOrMYECKUX HCCIECJOBAHUNA Ha
ydacTKax Boj03a00poB. Pa3mepsl ecTeCTBEHHOTO
BOCIIOJIHEHMS 3aIlacOB IOJ3EMHBIX BOJ, OIPEAEIAIOT:
OyZIeT 1 3KCIulyaTalys MOA3EMHBIX BOJ BECTHCH B
YCIOBUSAX YCTaHOBUBLIETOCS pPEKHUMa B TEUYCHHUE
HEOTPAaHMYEHHO OOJIBIIOTO MPOMEXYTKa BPEMEHU HIIH,
HA000pOT, FKCILTyaTallus MOA3EMHBIX BOJ MPUBEAET K
HEH30€KHOMY HCTOLICHHIO MX 3amacoB. Takum
00pa3oM, OLIEHKa €CTECTBEHHOI'O BOCIIONTHEHHMS 3aIIaCOB i 1 e e e naamacren o
NOJ3EMHBIX BOJ HeoOXomuma Ui OIpeaesieHUs
00EeCIIEYeHHOCTH BO BPEMEHHU HKCIUIyaTallMOHHBIX
3a11aCOB M BO3MOXKHOCTH UX U3BATHSL.

Kpome TOro, oneHka €CTECTBEHHOTO NUTaHMS NOJ3EMHBIX BOJ IO3BOJIAET ONPENEIINUTH TOT
MUHUMYM 3KCIUTyaTallUOHHBIX 3aracoB (0€3 IMpHUBJIEKAEMbIX 3allacOB M CPAOOTKH CTaTHUYECKUX
3aI1acoB), Ha KOTOPbI MOXKHO pacCUMTHIBATh B TE€UEHHUE HEOTPAHUYEHHO OOJIBIIOTO MPOMEKYTKA
BPEMEHU.

Kak MBI yxe OTMeuYanu BHA4Yaje, pacuyeTbl CE30HHOIO BOCIIOJHEHMS 3allacoB ITOA3EMHBIX
Boj, ucxons u3 mnpaktuku ['K3, mpousBoxasdrcs wyaile BCEro HEJOCTaTOYHO OOOCHOBAHHO.
PacueTsl, Kak mpaBWjOo, BEIYTCS IO aMIUIMTyAaM KojeOaHUl YpOBHS MOI3E€MHBIX BOJ,
IOJIyUEHHBIM B pe3yJibTaTeé OJHOIO-ABYX JI€T HaOmoaeHuil, T. €. 0e3 Heo0XoauMoro
000CHOBaHUS 00ECIIEYEeHHOCTH 3TUX aMIUIMTYJl B MHOTroJeTHeM paspese. Kpome Toro, pasmepsl
BOCIIOJIHEHHSI ONPENEISIIOTCS. BO BCEX CilydasX JuMOO0 HENOCPEICTBEHHO IO BEJIHMYHMHE
aMIUTUTYAbl KOJIEOAHUN YpOBHSA, HAOMIOAABIIEHCS 3a 3TOT NPOMEXKYTOK BpEeMEHHM, MO0
YBEJIMYKMBAs €€ M0 MPSIMOJMHEWHON 3aBHCUMOCTH Ha Kakyro-To BenuuuHy Ah (no bunnemany,
1963), yuuTHIBAIOIIYIO0 MOCTOSHCTBO pa3MEpOB CTOKA BO BPEMEHM, HE3aBUCHUMO OT W3MEHEHMH
MOIIIHOCTHA BOJIOHOCHOTO TOPU30HTA. Takol MOAXOJ, HE YUYMTHIBAIOIIMMI Pa3IN4Mil B YCIOBHIX
(dopMHpOBaHUs peXHMMa TMOJ3EMHBIX BOJ B pa3HbBIX IMPHUPOIHBIX YCIOBHSAX, HE MOXXET HE
IIPUBECTHU K CYILIECTBEHHBIM OIINOKaM.

MeToapl OLIEHKM pa3MepoOB IHUTAHMS MOA3EMHBIX BOJA U1 PAa3HBIX BHJOB HMX pEXHMaA
JIOJKHBI OBITh PA3JINYHBIMU, YUUTHIBAIOIIUMU T€HETUYECKUE PA3INYUS YCIOBUH (POPMUPOBAHUS
peXHMMa MOA3EMHBIX BOJ U, B YACTHOCTH, XapaKTep U YCIOBUSA UX NMUTAHUS.

Oco0eHHO Ba)KHO YUMTHIBATh 3TO JJI TPYHTOBBIX BOJ. Tak, B Ipejenax ydacTka U3bICKaHUN
MOTYT OBITh BBIZIENICHBI YEThIpEe HanOosee pachHpOCTPAHEHHBIX BUJA PEXHMa I'PYHTOBBIX BOJ:
NpUPEUYHBId (MM NPUOPEXKHBIN), TEppPacoBbId, CKIOHOBBIH M  MEXIYpeUHbIH (MU
BOJIOpA3JeNbHBIN). PazHblil XapakTep pekuMma IpPYHTOBBIX BOJ 3THX BHJIOB, NMPUYPOUYEHHBIX K
orpesieIeHHbIM TeoMOP(OJIOTUYECKUM 3JIEMEHTAM, OIPENEsAeTCs TJIaBHBIM 00pa3oM OTJIMYHEM
IPaHUYHBIX YCJIOBUH YyYacTKOB PACIPOCTPAHEHMsI BOJOHOCHBIX TOPM30HTOB B IPENENaX ITHUX
reoMop(oIoruuecKkux 3JIeMEHTOB, a TAK)KE€ HEPENKO U Pa3IMYMeM JIMTOJIOTHYECKOrO0 COCTaBa
BOJIOBMELIAIOIINX TOPOA, IIyOWH 3ajeraHusi TPYHTOBBIX BOJ, a CIIEJOBATENIbHO, U Pa3HBIMHU
YCIIOBUSIMH BO3MOKHOCTH HH(UIBTpAalUU aTMOC(HEpHBIX OCAJKOB JO TPYHTOBBIX BOJ,
pasnuyueM IOYB, PACTUTEIBHOCTH MU JPYruX (PakTopoB, GOPMUPYIOIIMX U OINpPEIENISIONINX
0COOEHHOCTH peXHMa IPYHTOBBIX BO/I.

He ocranaBnuBasich Ha 3HAUE€HUH U BIMSHUU KaXKAOTO U3 MEPEUNCIICHHBIX BhIIIE (PaKTOPOB
B (popMHpOBaHUU PEKMMa IPYHTOBBIX BOJ, OXapaKTEPU3yeM JIHILb pa3Inure B METOAAX OICHKU
pa3MepoB INHTAaHHUA T[PYHTOBBIX BOJA B Pa3jIMYHBIX TUAPOTEOJIOTMYECKUX  YCIOBMSIX,
XapaKTEePU3YIOLIUXCS PA3HBIMU BUJAMHU PEKUMA TPYHTOBBIX BOJI.

[Tpupeunslii BUJ pexnMa. PexxuM MOA3€MHBIX BOJ INPUPEYHOTO BUJA, a CIEJOBATEIbHO, U
aMIUIUTY/IbI KOJIeOaHUM YPOBHEHM IPYHTOBBIX MPUPEUYHBIX 30H HAXOASTCA B TECHOM 3aBUCUMOCTH
OT peXHMMa MOBEPXHOCTHBIX BOJI, aMIUIUTY/bl KOJeOaHUI ypOBHS TPYHTOBBIX BOJ B IPUPEYHOMH




30HE OIPENESAIOTCS B OCHOBHOM IOJBEMOM YPOBHS IOBEPXHOCTHBIX BoA. llpm 3tom ¢
IOJbEMOM YPOBHS BOJIbI B peKe (JIs1 30H, IJIe PEKH APEHUPYIOT TPYHTOBBIE BOJIbI) IPOUCXOAUT
HOJAIOP I'PYHTOBBIX BOJ, T. €. MX pa3rpy3ka B 3TOT MOMEHT Inpekpaiuaercs. CiaenoBaTelbHO,
TOJBKO JUISI NPUPEYHOro0 BHJA PpPEXHMMa TPYHTOBBIX BOJ AaMIUIMTyJa KOJEOaHUS YPOBHSA
ITPYHTOBBIX BOJ B YHMCTOM BHUJE WM 30HA (3alUTPUXOBAaHHAs) HachlleHUs (cM. puc. 12),
oOpa3oBaBlIasAcs IpU NOJbEME YPOBHS TIPYHTOBBIX BOJ, XapaKTEpU3yeT TOYHO pa3Mepbl
BOCIIOJIHEHMSI 3allacOB TPYHTOBBIX BOJ Ha Iepuoj ux nurtanus. llostomy ToJBKO Uit
IPUPEYHOI0 BUJA PEXHMMa I'PYHTOBBIX BOJ JJI pacyeTa eCTECTBEHHOI'O BOCIIOJIHEHHS 3aIlacoB
MOJ3EMHBIX BOJI MOTYT OBITH B35Thl HEITOCPEICTBEHHO HAOIIOAABIINECS aMIUTUTYIbI KOJIeOaHui
YPOBHSI TPYHTOBBIX BOJI.

Bo Bcex ke OCTalbHBIX Cllydasix HEOOXOAMMO YYHUTBIBATH TO, YTO IMPH MOJBEME YPOBHS
IPYHTOBBIX BOJ] BO BpeMsl MX IUTAHUS OJHOBPEMEHHO MPOUCXOAUT YBEIUUYEHUE PA3MEPOB CTOKA
(umm pasrpy3ku) 3TuX Boj. HaOmromaemble ke H3MEHEHUS B YPOBHSIX TIPYHTOBBIX BOJ
IPEACTaBIAOT COOOW Ppa3HOCTh KakK YBEJIMYMBILErOCs HUTAHUSA, TaK M yBEIMYUBIIEHCS
pasTpy3KH TPYHTOBBIX BOJ. YUHUTBIBasg TO OOCTOSTENBCTBO, YTO B IpPOIECCE IKCIUTyaTaIlluH
YCIIOBHSI €CTECTBEHHOM Pa3rpy3KH I'PYHTOBBIX BOJI PE3KO HM3MEHSIOTCS (M OHa BOOOILIE MOXKET
OTCYTCTBOBATh, TaK KaK BECh IMOTOK I'PYHTOBBIX BOJ Oy/A€T HaIpaBleH B CTOPOHY BOJ03a00pa),
HEOO0XOMMO M0 JAaHHBIM PEXKUMHBIX HaONIONEHUN YCTaHOBUTH pa3Mepbl €CTECTBEHHOTO
MUTAHUS TPYHTOBBIX BOJ B IIOJIHOM 00BEME.

JUis pek cpeqHea3HarcKoro Tuma (IMOCTOSIHHO IUTAIOIIMX TIPYHTOBBIE BOJbI) pa3Mephl
BOCIIOJIHEHMSI 3allacoOB TIPYHTOBBIX BOJl HAa €IMHUIY JJUHBI MOTOKA JUIi HPUPEYHOTO BUIA
pe’KuMa BO BpeMsl MaBOAKA MOTYT ObITh PUOJIMIKEHHO OLIEHEHBI 110 hopMmyIie

Q=k- Ak, [ AL, (VI 22)
rae Ahep — cpeansis aMIIETYAa NOAbeMa YPOBHA BOAM B pPeKe Ml B CKpa-
JKHHe, pacnoJoKeHHoH y ype3a pekd (puc. 14),
fop — CpPenHnil YKJIOH IMOTOKA MEXIAY ABYMA CKBAMKHHAMH

(A, + Ahy) — (h; — Ahy)
Icp= Bx ’

Ax — paccTosiHuE MEX]ly IBYyMSI CKBaKUHAMM;

k — ko3¢ duirenT Gpunbrpanuu;

At — nepuo]1 MaBoJIKa.

TeppacoBblil BUII pexXUMa XapaKTepU3yeTCs
OTHOCUTENIbHOM  CcTa0MJIBHOCTBIO, T. €.
CPaBHUTENIBHO MaJbIMU KOJEOaHUSIMU YPOBHEH
TPYHTOBBIX BOJ. DTO CBSI3aHO IPEXKJE BCETO C
TEM, YTO Pa3BUTHIE B THUIOBBIX HacTAX Teppac
WIM TONM 3a00JI0YeHHbIE MOHMKEHUs, 03epa
WIA TpPOCTO y4yacTKM ¢  ONM3KUM  OT

. e i t >
ITOBEPXHOCTH 3E€MJIU 3AJICTAHUEM YPOBHA B o A A o P /e
TpyHTOBBIX ~ Box  (puc. 15) kak  ObI Puc. 14 Pacuernas cxeMa XIS ONDEICACHHR PASMEDPOs
AHTaHWS [PYHTOBMX BOX B NPHpesHOH 3some (aas pex
CTa6I/IJ'II/ISI/IpyIOT KoJIeOaHus YPOBHA I'PYHTOBBIX CPEAHEAIHATCKOrD THRZ)

BOJI 32 CUET MOBBIIIEHHOTO B 3TUX YaCTsIX
HUCMApCHHU, a TaKXKE KalluJUIAPHOI0O MW IMOBEPXHOCTHOI'O c6poca HN3JIMIIKOB BOJHEI. Takum
00pa3oM, TeppacoBBI BUJI PEKHUMA OMPEAEISETCS CBOCOOPA3HBIMU YCIOBHUSIMHU (OPMHUPOBAHUS
pEeXHMMa TPYHTOBBIX BOJ[, KOTOPbIE MOTYT OBITh CXEMaTHU3UPOBaHbI, MO TepMuHosioruu ®. M.
BoueBepa, kak «miacT-moiioca», ¢ MOCTOSHHBIMH HAamopaMd Ha TpaHMIAX Tiacta. B Takmx
YCIIOBUAX PasMEpPbl OTTOKa I'PYHTOBBIX BOJA CO CTOPOHBI TEPpac BO BPEMCHHU CYHICCTBCHHO
U3MEHSATHCS HE MOTYT.

AMIIIUTYAa KoJieOaHUil YPOBHS MPU TEPPACOBOM BHJIE PEXKUMA MOXKET OBITh C 1OCTATOYHOM
JUISE TIPAKTUYECKUX Ieield TOYHOCTBIO OMpeNeeHa MpH IOMOIM Tpaduueckoro mpuemMa,
npemnoxxenHoro H. H. bungemanom (1963). DTOT npueM 3akitodaeTcsi B CISAYIOMEM: TI0 3TaITy
CIa/ia YpOBHS, MPOUCXOASAIIETO B YCIOBHIX OTCYTCTBHS MUTAHUS (HApUMeEp, B 3SUMHUINA TIEPHO]I,



KOTIJIa 30HA a’palliy IIPOMOPOKEHA, UM JIETOM
IPU OTCYTCTBUM JIOXKJEH), KOIJa TIPYHTOBHIE
BOJIbI TOJILKO PACXOMYIOTCS IOJ3EMHBIM CTOKOM,
ompezeiseTcss TEMI 3TOro cmaga. Bo BpeMs
N0JbeMa yPOBHSI BECHOI Ha KAaKyIO-TO BEIMUUHY
Az (puc. 16) mnpeanosaraeTcsi, 4YTO TEMII
MOA3CEMHOI'0 CTOKa CYHICCTBCHHO HC H3MCHUIICH. pue. 15, Cxema rpamwummx ycAossfi LI Y4RCTKOR € npHpes-
ITosTOMY, HPOIOIKUB IPaUUECKH CIaj YPOBHS oocRon s nprlhetloy g Sy i

3a BpeMs [TUTaHUsS TPYHTOBBIX BOJ At,

ONPENENIAIOT TOUKY A, 10 KOTOPOH CHU3MIICA Obl YPOBEHb IPYHTOBBIX BOJ IIPU OTCYTCTBHHU UX
nutanus. B pesynprare mcTMHHAs (pacuyeTHas) BeJIMUMHA AMILTUTYAbI MOAbeMa ypoBHS Ahj
oTanyaercs oT (aKTHUECKHM HaOJIONABINEHCS aMIUIUTYAbl AZ Ha BEJIUYMHY X, JOCTUTAOLIYIO
MHOIJIA 3HAYMTENILHBIX pa3sMepoB. AHAIOTHYHBIM 00pa3oM ONPENENsAIOTCS  aMILUIUTY/IbI
IOLEMOB YPOBHSA M B JPYTHe MEPUObI IIMTAHHUs TPYHTOBLIX Box (Ahy, Ahs, « « o, Ahy), mocne
4ero pazMephl roJ0BOr0 BOCIIOIHEHHS 3al1aCOB ITPYHTOBBIX BOJ| OIPENEISAIOTCS 110 GopMmylie

Q=Y (Ah,, Ahy, Ahy)pF, (V1, 28)

rie F HEJOCTATOK HACBILEHHS MOPOJ B 30HE aspallki;
naowaibr paccMaTpHBaeMoOro ywacTka ¢ JAanHbIM BHAOM peKuMa
FPYHTOBBLIX BOJL,

CKIIOHOBBIH BUJ peXHMMa XapaKTEPU3YeTCsl CIabOi CBSA3bI0 ¢ aTMOC(HEPHBIMU OCaIKaMH,
KOTOpbIE€ B YCJIOBMSAX CHJIBHO PACUJICHEHHOro peibeda INIaBHBIM 00pa3oM pacXOoAyHTCs Ha
MOBEPXHOCTHBIN CTOK. [IMTaHue ke rpyHTOBBIX BOJI CKJIOHOB OCYIIECTBJISIETCS B OCHOBHOM 3a
CYeT TPaH3UTHBIX BOJ — CO CTOPOHBI BOJAOpa3Jeiaa U PAsrpy3KH IOA3EMHBIX BOJ W3
ME)KIJIACTOBBIX BOJOHOCHBIX TOPU30HTOB. B pe3ysbTare moabeMsbl U Cliajibl ypOBHEN IPYHTOBBIX
BOJI XOPOILIO KOPPEIUPYIOTCS C TAKOBBIMU Ha MEKYPEUHBIX IPOCTPAHCTBAX U CIEAYIOT 3a HUMU
C OMpeJeNIEHHBIM OTCTaBaHuEM. Pasrpy3ka rpyHTOBBIX BOJ Ha CKJIOHAX OCYLIECTBIISIETCS JTMOO B
BUJIE MCTOYHMKOB, JIMOO B BUJE CKPBITBIX OYaroB B THUIOBBIX yacTAx Teppac. 1 B ToMm, U B
JIpYroM cilydae yclioBUsi (OpPMUPOBAHUS PEXHMMa T'PYHTOBBIX BOJ Ha CKJIOHaX MOTYT OBITh
CXEMAaTHU3UPOBaHbl B BUJE IOJYOIPAaHUYEHHOI'O IIACTa C IOCTOSHHBIM HAIlOPOM Ha HMYKHEN
rpaHuLe IJIacTa. BeIXol BOJOHOCHOTO TOPU30HTAa HAa MOBEPXHOCTh (HEMOCPEICTBEHHBIM HIIN
CKPBITBIN) MPUBOAMUT K TOMY, UTO B YCIOBHUSAX OTCYTCTBHSI MUTAHUS

Pre. 16, Cxema pacweta pasmepos nMTakWs TPYHTOEMX mpoa  npH
TEPPACOROM NHAC PEKHMA

UJET CHU)KEHHUE YPOBHSI IPYHTOBBIX BOJ, IOJUMHSOIIEECS ONPENEICHHON 3aKOHOMEPHOCTH TaK
Ha3bIBAEMOT0 «HE3aBUCHMOI0 PEXXMMay, OMCAHHON ypaBHeHHEM Maiir-byccuHecka:

Q=0Q,e™, (V1, 24)
rae Q — 1eOUT UCTOYHKMKA B MOMEHT BpeMeHH {;
Q0 — neduT MCTOYHMKA B HAYABHBIH MOMEHT (IpW TPEKPAIICHHH TMHUTaHUS ITTOA3EMHBIX
BON);

t — Bpems ¢ HavasIa MpeKpaIleHus MUTAHKUS [TOI3EMHBIX BO/I;

a — k03 (PHUIMEHT UCTOIICHHUS.

YuuThIBast, YTO MEKIY MOIIHOCTHIO BOJAOHOCHOTO TOPH30HTA W PACXOAaMH HCTOYHHUKOB
CYIIECTBYET MpsiMasi 3aBUCUMOCTh, & TaK)Ke, YTO YKJIOHBI MIOTOKA B TIEPUO/] MUTAHUS MECHSIOTCS



HECYIIECTBEHHO, MOXKHO (110 aHajoruu ¢ ypaBHeHHeM VI, 24) 3ammcaTh AaHHBIE ypaBHEHHS
OTHOCUTEJIBHO MOIIHOCTH BOJOHOCHOTO TOpPU30HTA B COOTBETCTBUM C O00O3HAuYCHUSIMH,
IPEeACTaBICHHBIMU Ha pUC. 17, CleyromMM 00pa3oM:

H,,,=B8H,e o= "n), (VI, 25)

rae Hp+1 — uckomasi BelnurHa MPEBBIIEHUS MOIIHOCTH BOJOHOCHOTO TOPH30HTA B paiioHe
HaOJI0AaTeNbHOM CKBXHHBI HAJl YPOBHEM Pa3TPy3KH BOJ Ha BpeMs tniq
H, — wu3BecTHOE 3HAa4YeHHE MPEBBIIICHUS MOIIHOCTH BOJOHOCHOIO TOpPHU30HTA 3a
HaOIo1aBIeecs paHee BpeMs t;
B — KO3 UIMEHT, YIYUTHIBAIOLIUI CTEIIEHb CBA3M PAacX0/a U MOUIHOCTU BOJOHOCHOTO
TOPHU30HTA.
[Tocne omnpeneneHuss kodpdunmueHTa a KoOIOPHUIMEHT B JETKO ONpenersieTcs Hu3
ypaBuenus (VI1, 25) u B nanpHeHIINX pacyeTax MOXKET ObITh IPUHAT BETUYNHON OCTOSHHOM.
Koaddumuent ucromenuss a MOXeT OBITH ONpPEAESICeH Ha JIIDOOM OTpPEe3Ke HE3aBUCHMOTO
Crajia ypoBHS TPYHTOBBIX BOJ (T. €. IPU OTCYTCTBHH MUTAHUSA) TIO POpMYIIe
=2 InHy 1 —InH,

Iy = Iny

2 = const. (VI, 26)

Jlnst onpeneneHusi pa3MepoB MUTaHUS TPYHTOBBIX BOJI IO CKBa)KWHAM, PACIOJIOKEHHBIM Ha
y4acTKaX, XapaKTEePU3yeMbIX CKIIOHOBBIM BHJIOM PEXKHMa, HEOOXOJAUMO BpPEeMs MMOJIbEMa YPOBHS
(OT MHHUMAJILHOTO €ro IOJIOKEHUS M JI0 MAaKCHMyMa) Pa3leIuTh Ha PaBHBIC NPOMEXKYTKH
Bpemenu. [Ipu 3ToMm, uem Oonee ApoOHO OyAeT pa3OUT AAHHBIA OTPE30K, TEM TOYHee OyneT
pesyabTar. OpHaKo, IS TNPAKTHYECKUX MEJNEH JJIOCTaTOYHO BBINENHUTH JIMIIb YETHIPE
npoMexxyTka Bpemenu (t1; tp; t3 u ty) U paccuutaTh I KOKIOr0 M3 HUX aMILTMTYLy MOIbeMa
ypoBHs rpyHTOBBIX BOJ (Ahy, Ahy, Ahz u Ahg; cMm. puc. 17).
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Puc, 17. Cxema pacwera pasMepos nWTANNS rPYNTOAMY BOX
(B %) npm cKIOMOBOM DBHAE peRHMA

Tag, wanpumep, A4 NepBoro MPoMexXyTka Bpemend (£,—Ip), cooTBer-
CTBYIOUIETO HAYANAY NOABEME, NOJOKEHHE YPOBHA HJAH MOUIHOCTH BOAOHOC-
woro ropu3donta ("), xoropas OGbiia Gbl NPH OTCYTCTBHH NMHTAHHA TPYH-
TOBHIX BOJA E MOMEHT BpeMeHH f; MOXKHO onpepeants 1no dopmyae (VI, 25),
KaK H|'=Hof' LN l“).

Oanako B pe3yabTaTe NMHTAHHA MOLLHOCTL FOPH3OHTA cTajJa pasHa .
CaenoBareJpHo, pasMephl MATAHHSA 32 JaHHBI NPOMEKYTOK BPEMeHH MOryT
6uTh onpenesnens xax (H,—H) =Ah,.

B caeayomuit nNpoMexyTok BpeMeun (fy—f;), ecam Owbl NHTAHHE CO

BPEMEHH [; NPEKpaTHIOCh, YPOBEHb IPYHTOBLIX BOJ CHH3HJCH OBl KO Bpe-

MeHn o 10 H2’=H,e"'”’_"’. 4 CJAeloBaTe/NbHO, Pa3Mepsl NHTAHHA 34 3TC

ppeMs onpepeasiores Kak Hy—Hy'=Ah;. AnanormuneiM obpasom onpene-
JAIOTCH  aMOJHTVbE NOJbEMA YPOBHS TPYHTOBBIX BOJ W 38 MNepHOAH

speMens fo—1fy n ts—fy: Ahv=Hy—Hy, rae Hiy=Hse*" ™ 3 Ahy=H,—
._..H", rae H4I-: Hse_u “A"".
Cymmapuoe nutanue rpyntonux sos W 3a pech nepuoa nutanus Af,
TaKiHM 06pa3oM, MoXeT ObiTh ONpeieJeHo Ha eJHHHIlY MJIONIATH Kak
WAt = (A, -+ Ak, + Ak, -+ Ak, (V1, 27)

Fie p— BOJA0OT/lava NopojL.



MexnypeuHnslii BUJ pexuma. Mexaypeunslid (wim BogopasaenbHsiil, o I'. H. Kamenckomy)
BUJ PEXKHMa XapaKTepU3yeTcsl TECHOW CBA3bI0 KoJeOaHWH YpOBHsS TPYHTOBBIX BOJ C
aTMOC(EepHBIMU OCAJKaMH. YCIOBHS (POPMUPOBAHHS PEKUMa TPYHTOBBIX BOJ MEXIYPEUHBIX
IPOCTPAHCTB MOTYT OBbITh CXEMAaTU3UPOBaHbl KaK «HeOrpaHWuYeHHbI miuact». [lpu
PaBHOMEPHOM THMTAaHUM TPYHTOBBIX BOJ (UTO MOMKET OBITh MPHUHATO NPU CPABHUTEIHHO
OJTHOPOJTHOM T'€0JIOTUYECKOM CTPOEHHM y4acTKa M3BICKaHUM M HEOOJIbLIMX BapualUsaX INTyOHH
3ajieraHusl TPYHTOBBIX BOJ| B IpeleNiax 30HBI BIHMSHUSA OyAyllero Bojo3abopa) MOABEM HX
YPOBHSI NMPOUCXOAUT MapajlIeNbHO MEepBOHAYAIbHBIM ypoBHAM (puc. 18, a). CienoBareibHoO,
YKJIOHBI TNOBEPXHOCTHU TIpYyHTOBBIX BOA (I) B MOMEHT moabeMa YpOBHSI IpPaKTHUYECKU HE
U3MEHSIOTCS. YUNThIBas K€ TO, YTO (PUIBTPALIMOHHBIE CBOMCTBA BOJIOHOCHOI'O TOPU30HTA B 3TOT
MOMEHT TAaK)XE€ HE MEHSIOTCS, CTAHOBUTCSI IOHSTHBIM, YTO pa3Mepbl MOA3EMHOI0 CTOKA B TAKUX
YCIOBHUAX TPAKTUUYECKU MPSAMO MHPONOPLHUOHAIBHBI M3MEHEHUSAM MOIIHOCTH BOJIOHOCHOIO
TOPU30HTA U 3aBUCST JIMIIb OT Hee. B cOOTBETCTBUM € 3TUM, pacCUUTaB B MEPUOJ OTCYTCTBUS
NUTaHMS pa3Mep (UM TEMIT) OJ3EMHOI0 CTOKA KaKk %, IIpU CPEAHEN MOILHOCTH

1
h, +h,

2
11000M TOJIOKEHUU YPOBHS I'PYHTOBBIX BOJ (IO MPSIMOM 3aBUCUMOCTH BEJIMYMHBI CTOKA B
METpax OT CPeJHEN MOLTHOCTH BOJIOHOCHOTO T'OPU30HTA 3a JIF00O0H Ipyroi MpoMexyTOK

= hcp U JaHHOI'O II€puoga, MOXKHO 3aTEM OIIPCACIUTb USMCHCHUA pasMCPOB CTOKA IIPHU

Puc. 18, Cxesma pacuern PasMepon nurasMs rpysTonux sox (m %) npu Mexay-
PeuHOM BHAL PeXHMA:

G — HIMEPEHNE TORLEMA YPOBER TPYNTOBMX NOX S0 DpeMs NX THTANHN, 6 —
pacuaerense TpadAke KoJeOGamnR YPORMM IPYMTORBIX BOX W Oonpedelespme pac
qerrofl aMnAMTYAM noAveMma ypoaum (4k)

BpeMenH). AMnantyaa koheGanuit VPOBHA IPYHTOBHX BOA Al A8 Mex-

JIYPEHHOrO BHAd pEXHMAa, CJeIOBATeNbHO, MoXer OuiTh onpeaenesa Mo

dopmyae (puc. 18, 6) Ah=2z4x,

rae

(hy — ha) (hy + hg) Aty
(1, + My) B4

Bce 0603HaveHus wrocTpupyores puc. 18 6.

B — (VI, 28)

OIEHKA OBECIIEYEHHOCTH IITMTAHUA BO BPEMEHHU

OnpeneneHHble OJTHUM U3 YETHIPEX MPHUBEACHHBIX BBIIIE METOJOB aMIUIUTYbl KOieOaHUs
YPOBHS €11e HE MOT'YT OBITh MOJIO’KEHBI B OCHOBY pacyeTa eCTECTBEHHOI'O BOCIIOJIHEHUS 3a11acoB
no/i3eMHbIX BoJ. HaOnromaBimmecs aMIUIMTYABI IPU KOPOTKHX MEpHOAaX HAOIIOJIEHUN MOTYT
OKa3aTbCsl CIy4YalHBIMHU, HE XapaKTEPU3YIOUIMMHU HU CPEIHEMHOIOJETHMX aMIUIMTYH, HU TEM
6onee ammuutyn 95%-noit obecneueHHocTu. IlosTomMy Tak ke, Kak W IpPHU ONpPEIEICHUU
00€CIeYeHHOCTH BO BPEMEHU MOIIHOCTEH BOJIOHOCHBIX TOPU30HTOB, HEOOXOAMMO IPOBECTH
COOTBETCTBYIOIIHMI aHAJIN3 MO OIIEHKE 00ECTIEYCHHOCTH HAOIIOJABIINXCS aMIUIUTY KOJieOaHUH
YPOBHEN IPYHTOBBIX BOJl B MHOT'OJIETHEM pa3pese.

Jns »TOM 1enu, Tak K€ Kak M MpPH aHAIW3€ W3MEHEHUHW BO BPEMEHUM MOUIHOCTEH
BOJIOHOCHOTO T'OPH30HTa, HEOOXOIUMO OMPEAETUTh OCHOBHBIE pEXHMOOOpazyomue (HaKkTopsl,
OT KOTOPBIX 3aBHUCST pa3Mephl aMIUIUTY]l KOJIeOaHUHM YpOBHEW, YCTAHOBUTH C ATUMHU (aKTOpaMu
KOpPENSTUBHBIE 3aBUCUMOCTH (TpapuuecKue WM aHAJUTUYECKHE) U 3aTeM, UMes JAIUTEIbHbIE
nepuoAbl HaOMIOAeHUH 3a 3TUMHM (DaKTOpamM, HApacTUTh KOPOTKHE psibl HaONIOJEHUN 3a
KOJICOAHUSIMU YPOBHS MOA3EMHBIX BOI.

Jlnst GONMBIIMHCTBA CIy4yaeB OCHOBHBIM PEXHUMOOOpa3yIOUIMM (aKkTOpOM, OMpPEIeNSIIOIINM



pa3Mepbl aMIUTUTY]] KOJeOaHUl YPOBHS, SIBISIETCS PEKUM IMOBEPXHOCTHBIX BOJ M aTMOC(EPHBIX
ocankoB. [loaToMy mnig y/UIMHEHHUS pPAOOB HAOMIOJEHUI MOTYT OBITh HCIIOJI30BAHBI JBE
OCHOBHbBIE 3aBUCUMOCTH:

1) MexIy aMILUTMUTYI0H KoJeOaHUi YPOBHS MOBEPXHOCTHBIX BOJ U aMILUTUTYIOH MOI3EMHBIX
BOJ U

2) MeX1y CyMMOU aTMOC(hEpPHBIX 0CAJKOB M aMILIMTYIO0H MOI3EMHBIX BO/I.

[lepBas 3aBUCUMOCTb MOKET OBITh MCIIOJIB30BaHA JIMILb JJIs1 HIPUPEYHOIO BUJIA PEXKUMA, T1€
PEXUM MOA3EMHBIX BOJI B OCHOBHOM ONPEIENSIECTCS PEXKUMOM MOBEPXHOCTHBIX BOJA. AMITIUTY/IbI
KoJIeOaHWH YpOBHEH TMOJ3EMHBIX BOJ, CIJIEJOBATEbHO, TECHEWIIMM O0pa3oM CBs3aHBl C
aMIUIUTYI0M MOBEPXHOCTHBIX BOJI, YMEHBIIASCh, KaK MPABUIIO, C yJaJIeHUEM OT peku (puc. 19).

Omspure aMRTYE Yoolur spymireoce BT & arensic-
e gooden peny

a3 a8
a4 -
o &2}
L n X o O {

1 i L
2 & W R B 2 X 20 8 R R B 220 A

Paccmornue do peNU, M
€
Puc, 10, Tpaduku SasHCHMOCTH AaMBaANTYZ xoxelamMii yposss rpysroskx sox
OF PACCTONMMA RO PeKM:

G~ B cyraunsax, p, KyOepae (Pasxopexnfl pocr): 6 —n neckax ¢ raasxofl,
p. Anrapa; & —n neckax ¢ ramskoft, p, Jlewopa; ¢ — B raasewxuxax, p. Ewncef;
J—=8 npeckax, p. Hoara (Besensyxcxo-Cnacesmfl nocr): € — 0 KonecTHRKAX,

p. Boara (O6pasuoncxufl moct)

[ToaTomy, 3Hast aMIUIUTYAbI KOoJeOaHU yPOBHEHW IPYHTOBBIX BOJ U MOBEPXHOCTHBIX BOJ 32
OJIVH WJIM JIBa TOJa, MOKHO TaK)K€ COCTABUTh JUTMHHBIN Psijl JAaHHBIX 00 aMIUIUTyAaX KoJieOaHU
YpOBHEH MO M3BECTHOMY UIMHHOMY Py HaONIOJCHUN MO ONMXKalIIeMy THIPOMETPHUECKOMY
CTBOpY.

Ha ocTanpHBIX TEpPPUTOPUAX OCHOBHBIM PEKHUMOOOPA3yOmUM (PaKTOPOM SBISIOTCS
atMocdepHbie ocanku. [Ipu sToM TOMOBas aMmIuMTyAa KoJjeOaHUN YpOBHEH, ompenensemast
TJIaBHBIM 00pa30M MO Pa3HOCTH MEXAY BECEHHHUM MaKCHMYMOM M MPEIBECEHHUM MUHUMYMOM
YPOBHSI TTOA3E€MHBIX BOJ, 3aBUCUT B OCHOBHOM OT CYMMBbI OCaJIKOB 33 3UMHHI MEPHOJ WJIA OT
3amacoB BOJbl B cHere. [locTpoeHHbIE MHOTOYHCIEHHBIE Tpa@UKHd 3aBUCUMOCTH BECEHHETO
MoJbeMa YPOBHS TPYHTOBBIX BOJI OT 3allacoOB BOJBI B CHETE MOKA3bIBAIOT HAJTUYHE JIMOO MOUYTH
npsimoit (puc. 20, a), nubo mapabonuyeckoro Buna 3aBucumoctu (puc. 20, 6). ns Gonbiieit
YaCTH PallOHOB CTpPaHBl XapaKTEPHO, UYTO BEIWYMHA BECEHHETO MOJbEMa YPOBHS OIpPEAeIseT
BEJIMUMHY BCEH TOJJOBON aMITTUTY/bI KOJIEOaHW YPOBHS TPYHTOBBIX BOJ; TO9TOMY BBISIBICHHAS
3aKOHOMEPHOCTh MOXET SIBUTHCS OCHOBHOW JIJISi AKCTPAIOJISIIUM JAHHBIX 10 aMIUIUTyIaM
KoneOaHuil ypoBHEH B 3aBHCHMOCTH OT CyMMBI 3UMHHUX OcaiakoB. [lyist aToro c Onwxkaifimen x
palioHy W3BICKAaHMM METEOCTAHIIMHM MOTYT OBITh TIOJYYEHBI NAaHHBIE MO 3WUMHHUM OCaJKaM I10
BCEMY CYIIECTBYIOIIEMY IMepuoay HaOmoaeHuil. [Ipy 3TOM B CyMMy 3UMHHUX OCaJKOB MOTYT
OBITh OTHECEHBI BCE OCAJKH, BBHINABIIHME 3a TMEPHOJ C YCTOWYMBO OTPUIIATEIbHBIMHU
TeMIlepaTypaMH BO3oyXa.

[lo paHHBIM KOHKPETHBIX HAONIOJCHWM 3a PEXUMOM YpPOBHS TPYHTOBBIX BOJI
MpeBapUTENHLHO YCTAaHABIUBAETCS 3aBUCUMOCTh aMILIUTY/ KoJeOaHui ypoBHs (B M) OT CYMMBI
3UMHHUX OCAJIKOB (B MM), JIJIS1 4ETO HEOOXOUMO MUHUMYM TpH Toja HaOmoaenui. [locne atoro,
3Hasl KOJIMYECTBO 3MMHHUX OCAJIKOB 3a MPEAbLAYIIHE TOJbI, KOrjJa HaONMIOACHHNA 3a PEKUMOM
TPYHTOBBIX BOJ HE OBLJIO, MOKHO CHATH IPSIMO C Tpaduika BEIMYMHBI aMIUIUTYH KOJIeOaHHI
YPOBHEW TPYHTOBBIX BOJ, COOTBETCTBYIOUIME BEIUYMHAM 3MMHHX OCAJKOB 3a MPEIbIAYIINE



ronbl. TakuM 00pa3oM, HA OCHOBAHUU ITUX 3aBUCUMOCTEH MOXET OBITh MONTYYCH JJIMHHBIA PSIT
MHOTOJIETHUX aMIUTUTY]] KojeOaHuM ypOBHS I'PYHTOBBIX BOJ JJIs y4acTKa BOJ03ab0pa, KOTOPBIN
YK€ MOKHO CTaTUCTUYECKH 00padaThIBaTh.

o HEKOTOPBIE I}/IETOI[])I
i 3 CTATUCTHYECKOU OBPABOTKH
Lo
‘n [Monyyenuble yKa3aHHBIMH BBIIIIE criocobamMu
3 i 2 o MHOTOJICTHHE  JAHHbIE MO  MOIIHOCTAM  BOJOHOCHBIX
8 A TOPU30HTOB W aMIUIMTYJaM YPOBHEH IIOJ3EMHBIX BOJ Ha
X » Y4acCTKe TUIPOTCOIOTHYECKUX MCCIEA0BAHMIA 10/ BO103a00D
a ”‘"‘"_'T”—"?_—,}—_: MO3BOJISIIOT YK€ MPABHIBLHO BBIOpATh [UIS pacdeTa TOT HJIM
P Rt "‘"'q"""””"""".‘“ MHOM mapaMeTp Ha OCHOBE CTATUCTHYECKOTO aHajIu3a
MUMEIOIIUXCSl €ro 3Ha4eHWid. B 4YacTHOCTH, Ha OCHOBaHHH
i MOJYYEHHBIX JaHHBIX MOTYT OBITH  ONpEHC/ICHBl B
¥ 3aBUCUMOCTH OT TPHHSTOM CXEMBI pacyera 3armacoB
§ MOA3EMHBIX BOJI HEOOXOAMMbIE Jisi Hero: 1) cpeanue

5 200k o o
._ MHOT'OJICTHUC MOIIHOCTH U aMIUIUTYIbI KoaeOanuii YPOBHEHU

MO/I3€MHBIX BOJ; 2) MOIIHOCTH M aMIUIMTYAbl KoJieOaHUM
YPOBHEH TOJ3EMHBIX BOJ Pa3HOM CTENEHH 0OECIICUYCHHOCTH;
3) wuHTEepBaJIbl MAKCUMaJIbHO BO3MOXHBIX OTKJIOHEHHH
¢ " Z) 10 40 3HAueHHil ypOBHEil MIOA3EMHBIX BOJ OT CPEJIHHX.
He ocranaBiuBasch Ha HE TPEOYIOLIEM IOSCHEHHI
e, hevw. OTIPENEICHNH CPEJHEMHOTOJIETHHX 3HAYEHWH YKa3aHHBIX
TOBWX BOA OT 3anacos BOAW B CHere

(wa  marepuanon  rugporeosornueckoii I1APAMECTPOB, KpaTKo IIOSICHUM IIPUHIMIT MMOCTPOCHUA
cTAHUME  LieHTpadbHO-MepHOIEMHON  nO-

100

4 Heoonnes nodhiuenue M

Aocu) rpaduka obecriedueHHOCTH. ['paduku  obecrieueHHOCTH
- ot sanne Tty 0
R apatommeckan  samiervocrs  IMMPOKO BHEAPEHBI B HPAKTHKY T'HAPOre€OJOTMYECKUX
HCCIIEJOBaHUM.

B runporeonormyeckux xe paboTax OHHM €Ile HE HAIUIM HEOOXOAMMOro MPUMEHEHUS,
HECMOTpS Ha TO, YTO UX 3HAYCHHE OYEBUIHO U JUIS TUApOreosnornueckux pador. [Ipu ananuze u
000011IEeHUH MaccoBOro MaTepuana KakK MO MOIIHOCTSM U aMIUIMTyAaM KojieOaHuM ypOBHEH
MOJI36MHBIX BOJI, TaK U B OTAENBHBIX CIlydasx W MPHU BBHIOOpE APYTUX PacUETHBIX MapameTpoB
(0coOeHHO ISl perHOHAIBHBIX 0000IIEHUH) JOHKHA OBITh JJaHA OIIEHKA dTUX JAHHBIX C TOUKH
3peHus uX 00eCIeYeHHOCTH KaK BO BPEMEHH, TaK U B POCTPAHCTBE.

[Ipn nmoctpoenuu rpaduka obecrnieueHHOCTH (puc. 21) MO OCHM OpAMHAT OTKJIAIBIBAIOTCS
3HAUEHUS] MOIIHOCTEH, aMIUIUTY]l WIH KaKOT0-IH0O APYroro pacyeTHOro rmapamerpa, a o ocu
abciucc — 00€CIeUeHHOCTh B TPOILIEHTAaX. 3aT€M BBIYUCISIETCS BBIPAKEHUE OJHOTO U3
3HaueHU# B mporeHTax, npuaumas 3a 100% cymmy Bcex 3Hadenuii. [locne atoro, cymmupys
MOCJIEIOBATEILHO 3HAYEHUSI OIEHUBAEMOI'0 IMapamMeTpa OT OOJIBIIEro U3 HUX K MEHBIIEMY, B
MPOLIEHTaX, OTKIAABIBAIOTCA 3TH CyMMBI Ha Trpaduk. B xaduecTBe mpumepa npuBeaeM rpaduk
00€CTIEUeHHOCTH aMIUIMTYJ KoJie0aHWW ypOBHEH TPYHTOBBIX BOJ IO OJHOMY W3
MECTOpOXACHUHN moa3eMHbIX BoJ B Kazaxcrane. Beero umeercs 33 3Haduenust ammutyna ot 0,26
10 0,92 m. CnemoBaTenbHO, KaXJI0€ W3 ITHX 3HA4eHH cooTBeTcTByeT 3%. CremoBarenbHO,
MPOTUB MHHHUMAJILHOTO 3HAYECHHSI aMIUIUTYJbI OTKIIAJbIBACTCS TOYKA COOTBETCTBYOmmIas 3%,
POTHUB cienyromiero — 6% u 1. 1. COeJMHUB BCE TOYKH, TOCTPOCHHBIC TAKUM ITYTEM, ITOTYIHM
KPUBYIO OOECIIEYEeHHOCTH, C KOTOPOH, 3a/laBasich 000 creneHpto obecrieueHHocT (97, 95,
50% u 7Ap.), MOXKHO JIETKO TOJYYUTh COOTBETCTBYIOLIYIO MM aMIUTUTYIy KojeOaHUW ypOBHS
MOJ3EMHBIX BOJ. AHAJIOTHYHBIM TIyTeM MOTYT OBITh TOJY4YeHBl M Pa3HOW CTENeHH
00€CTIeueHHOCTH MOIIIHOCTH BOJJOHOCHOT'O TOPU30HTA, a TAKXKE APYTHE MapaMeTpPhI.

N3 maremMaTH4eckoW CTaTHUCTUKH H3BECTHO, YTO TOYHOCTH MPEACTABICHHA O CpPeIHHX
(HarmpuMep, CPeTHEMHOTOJICTHHX YPOBHEH IMOJ3EMHBIX BOJI MJIM WX aMIUIMTYI) W BO3MOXKHBIX
OTKJIOHEHHH OT OJTHUX CPEAHHUX AaMIUIUTY 3aBUCUT OT MPOJODKUTEIBHOCTH TMepHoaa
HaOmofeHuit. [losToMy TIpu HAMYWUK OTPAHWUYECHHOTO YHWCJIa HAaONIOJEHUN HCCIIeIOBATENh HE
BCEr/la MOXET JIOCTAaTOYHO 0OOCHOBAHHO OIPENEIUTh KaK CPeTHEMHOTOJIETHIOK, TaK U JIF000I



JOpyroii 00ECIEeYeHHOCTH BEIMYUHY HCKOMOIO >
napamerpa. ’t\

B stux  choywasx  gus [OJy4YCHHS &
OpPEACTAaBICHUNH O BO3MOXHBIX  KOJeOaHMSX
YPOBHS NOJ3EMHBIX BOJ (MIM MX aMIUIMTY.H)
MOTYT OBITb HCHOJb30BAHbI H3BECTHBIE B
MaTeMaTHYECKOM CTaTUCTHKE MIPUEMBI,
ucronb3yromme: 1) MeTox  JAOBEPUTENIBbHBIX
MHTEPBAJIOB U 2) PABUIIO KTPEX CUTM).

Ananus HaOJIFOJEHUI 3a PEKUMOM
NOJ3EMHBIX BOJI MPH TIOMOIIM JOBEPUTEIBHBIX 2ol
MHTEPBAJIOB I03BOJISICT ONPENEIUTh T€ MPEAeibl ' ) R S TR
a u b, MeXIy KOTOPBIMH pPacHoj0XaTcs BCE ¢ 0 nNKNED N W
3HAYCHHUA WM II0JaBJIAOLIAsT HNX YacTb U3 Puc. 21 rv-ml ygﬁ:::ﬂf:;::::u-:::"yn xanebi-
0EeCKOHEUHO OOJBIIOr0 4YHcia HAOMIOICHUHA C
Harepe/ 3aJaHHOM TOYHOCTBIO.

OTH mpenensl MOTYT OBITh OIpeesieHbl U3 (POPMYIIL:

a—=H-—t ~‘,—n_ nb=H4t, ‘,_. (VI, 2

a6 -

Ampuimydr. Roreloned  yrolng, m
sl v o

rine H — cpeHeMHOroleTHee 3HauveHHe MOUIHOCTH BOAOHOCHOrO TOPH30HTA
(v amnantyas KoneGaHMit yposus),

h
Y
H=2=__.

n

]
SH;— cymma 3anayennil Beex oTAenbHbX nadawoennit M
=1
n —uncao wabnoeHnin WAR Tak Hasusaemuft ofnem subopku (npn
n<30, smecto n npuaHMaercs n—1);
3 — CPeAHEKBaIpATHYHOE OTKJIOHEeHHE,

/ H(/h—H)’
)

ta — pacnpenenenne Creronenta. Ornpezgensercs 1Mo TabaWlle B 3aBUCUMOCTH  OT
JIOBEPUTEIBHOM BEPOSITHOCTH (@) ¥ YKcIiia HabmoaeHu# (cM. Tadi. 18).



TaGéauua 18

Pacnpenesenne HOPMHPOBANHMX OTKAOMCHHA [a B 3aRHCHMOCTH OT ofnemMa suGOPKHM
(n—1) n sepoarnoctn ()

e e
W ! 0, 0,95 K ),
2 N 0 0.8 il 0 0,99

1 1,96 3.08 6,31 12,71 31,52 63,66
2 1,39 1,89 2.92 4,30 6,97 9,93
3 1,25 164 2,35 3,18 154 5,84
By 1,19 1,53 2,13 2,78 3,75 4.60
35 1,16 1,48 2,02 257 337 4,03
6 1,19 1,44 1,94 2,45 3,14 3,70
7 1,12 1,42 1,90 237 3,00 3,50
8 111 1,40 1,86 2,30 2,90 3,36
9 1,10 1,38 1,83 246 282 3,25
10 1,09 1,37 1,81 2,23 2,76 317
11 1,09 1,36 1,80 2,20 2,72 3,11
12 1,08 1,36 1,78 2,18 2,68 3,06
13 1,08 1,35 1,77 2,16 2,65 3,01
14 1,08 1,35 1,76 2,14 2,62 298
15 1,07 1,34 1,75 2,15 2,60 295
16 1,07 1,34 1,75 2,12 2,58 2,92
17 1,07 1,33 1,74 2,11 2,57 290
18 1,07 1,33 1,73 2,10 2,55 2,88
19 1,07 1,33 1,73 2,09 2,54 286
20 1,06 1,33 1,72 2,09 253 2,85
21 1,06 1,32 1,72 208 2.52 283
22 1,06 1,32 1,72 207 251 2,82
23 1,06 1,32 1,71 207 2.50 2,81
24 1,06 1,32 1,71 2,06 249 2,80
25 1,06 1,32 1,71 2,06 249 2,79
26 1,06 1,32 171 206 248 2,78
27 1,06 1,31 1,70 2,05 247 2,77
28 1,06 1,31 1,70 2,05 247 2,76
29 1,06 1,31 1,70 2,05 2,46 276
30 1,06 1,31 1.70 2,04 246 2,75
oo 1,03 1,28 1,65 1,96 2,33 258

Takum oOpa3om, 3a/1aBasiCh OMPEIETCHHON BEPOSITHOCTHIO (MJIM HAJCKHOCTHIO a) TOYHOCTH
3HaUEHUH MapaMerpa, MOXKHO, HUCIIONb3Yys IOBEPUTEIbHBIE HHTEPBAJIbI, yCTAHABIUBATH MIPeIeibl
BO3MOXKHOTO pa3zbpoca 3HadeHHWH wuckomoro mapamerpa H wiu Ah. C 1enbio co3maHus
OTIpPEIeNIEHHOTO 3araca «IPOYHOCTH» B THAPOr€0JOrMYECKHX pacdyeTaXx 0cOOEHHO Ba)XKHO 3HATh
MUHHUMaJIbHBIE TIpenenbl koneOanuii H unmm AH (wame Bcero 95%-Hoi o0OecreueHHOCTH).
[apaHTHpOBaHHBIC 3HAYCHUs Moka3zatenaeid H wiu Ah MOTYT BBIYHCIATBCS OJHOBPEMEHHO IS
HECKOJIbKUX JIOBEPUTEIbHBIX BEPOATHOCTEW, 3aT€M HAaHOCUTHCS Ha TpapuK 3aBUCUMOCTHU
rapaHTUPOBAHHOTO 3HAUEHUs MOKa3aTessl OT JOBEPUTENbHON BeposTHOCTH a. ['paduk cTpouTcs
Ha CIeIHalIbHOM BEpOsATHOCTHOM Oymare (puc. 22). 3HaueHUsI HCKOMOTO MapaMeTpa MOTYT ObITh
3aTeM CHATHI ¢ rpadyka B 3aBUCUMOCTH OT HEOOXOAMMOI! cTeNeHN 00eCTIeYeHHOCTH Pacy€eTOB.

[IpumeHeHne JOBEPUTENbHBIX WHTEPBAJIOB, CTPOrO TOBOPS, BO3MOXKHO JIMIIb IS
HOPMAJIbHOTO 3aKOHa paclpesielieHus, OJHAKO, YYMThIBas, 4YTO B OOJIBIIMHCTBE CIIy4yaeB
Koje0aHusl ypOBHEH MOJ3EMHBIX BOJ MOMYUHSIOTCS HOPMaJIbHOMY WM OWHOMHAIBHOMY
3aKOHAM pacHpeesieHHs, a TakXke TO, YTO NMpH OOoJIbLIOM 4YMcie HaOmoJeHU (3HadeHud n)
BEPOATHOCTb COOBITUH, CBSA3aHHBIX C OWHOMHAJIBHBIM pAaCIpeleleHUEeM, C XOpOIIUM
npuOJIMKEHHEM MOXeT OBITh ONKCaHa C IOMOIIbI0 HOPMAaJbHOIO 3aKOHA paclpeieieHus
(Teopema Jlamaca), JOBEpUTENbHBIE WHTEPBaJbl MOTYT OBITh HCIOJB30BaHbI B IPAKTHKE
THJIPOT€0JIOTUYECKUX MCCIIE0BAHUI TOCTATOYHO MUPOKO (MPAKTUYECKU IS JIF0OOTO Cirydast).

JIump mpu BecbMa OrPaHUYEHHOM YHuCie HaOMIOACHWM A MPUMEHEHMs JOBEPUTENbHBIX
UHTEPBAJIOB HEOOXoJuMa TpOBEpKa 3aKoHA pachpeneneHus (g u30ekKaHUs PE3KOro
3aHIKEHUs mapameTpoB). IIpoBepka HOPMaNbHOCTH paclpeieNeHusi MPOU3BOAUTCA IMpHU
MIOMOIIIM KPUTEPUS «XU»-KBaJpar (X°), HA OMMCAaHUU KOTOPOTO Mbl OCTAHABIIMBATHCS HE OyJeM,
TaKk KaK 3TOT METOJ JOCTaTOYHO MOJPOOHO U3JO0KEH BO BCEX Kypcax MaTeMaTH4ecKOn
CTaTHCTHKH.

Hpyrum Oosnee rpyObIM NMPUEMOM OIIEHKHM BO3MOXKHOTO pa3Opoca 3HAYEHHM MmapamMeTpoB
SBJISIETCS IPUMEHEHUE MpaBHiia «TpexX curm» (3y) WM TPEXCUTMOBBIX NPEJIeNoB, OCHOBAHHOTO
Ha YCTaHOBJIEHHOW B MaTeMaTH4eCKOW CTaTHCTUKE 3aKOHOMEPHOCTH, 3aKJIIOYAIOLIEICS B TOM,



YTO BCE 3HA YEHUS UICKOMBIX BeuMH (99,7%), Kak paBuilo, YKIaAbIBalOTCA B peaenax +3y or
CPEIHEMHOTOJIETHETO 3HAYECHUS 3TOMU
BEJIMYUHBI.

Hcxons W3 3TOro U paccuuTaB CpPEAHIO0
MHOT0JIETHIOIO BEJIIMUUHY MOILHOCTH |
BOJIOHOCHOTO TOPU30HTA Wiu I
CPEIHEMHOTOJIETHIOI0 aMIUTUTYAY KoseOaHui E
YPOBHS TIOJJ3€MHBIX BOJ, a TaKKe, ONpe/IeInB 23—l
CpEIHEKBAIPaTUUECKOE OTKJIOHEHHE WM;ME?
3HaYeHW (y) OT OTHX CpPEIHHUX, MOYKHO
OIpEeAEIUTh MUHUMAaJIbHOE 3HaueHUe
MOIIIHOCTH WJIM aMIUTUTYZIbl, OTHSB OT
CPEIHEMHOT0JIETHETO 3HAUEHUS BEJIMUYHHY, PaBHYIO 3Y.

VYcranoBneHo, uto 95% Bcex 3Ha4YeHM pacrnojaraercs B npeaenax ot MuHyc 1,96y 1o miroc
1,96y (mo o0e CTOpOHBI OT CpEIHEr0 3HAYCHHS WCKOMOTO Iapamerpa). Bce 3HadeHHs
BBIOMpAEeMOro TapaMeTpa, BBIXOAAIIUE 3a OTH Mpeleibl, MOTYT paccMaTpUBaThCS Kak
cllydaiiHble, HE XapaKTEpHbIC, BbI3BAaHHBIC JIMOO pPE3YIbTaTOM KaKOH-JIMOO OmuOKH, JH00
KaKUM-HHOY]Ib CITy4aiiHBIM CT€YEHUEM OOCTOSATEIbCTB.

[losydyeHHbIE ITyTEM JOBEPUTENBHBIX MHTEPBAJIOB WM CUTMOBBIX MPEAEIOB MUHUMAaJIbHbIE
3HAYEHHUs TMapaMerpa MOryT OBbITh UCIHOJIB30BAaHBI TaKXKe M ONpPENCNICHUS CPEAHHX
MUHHMAJIbHBIX 3HAYEHUI TAaHHOTO ImapaMeTpa o ¢popmyie
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rje ¥ — cpejiHee apH(pMETHYECKOE 3HAYCHHE;
X — MHHHMAaJbHOE 3HAYEHHE.

METOIUKA OIIBITHBIX PABOT

OnbiTHBIE PabOTHl (OTKAYKK M HAOIIOJIEHUS 32 BOCCTAHOBIEHHUEM YPOBHS MPU OCTAHOBKE
B0/103a00pOB TIOJI3EMHBIX BOJ[) SIBJISIFOTCSI OCHOBHBIM BHJIOM Pa0OT TPH THUIPOTCOTOTHUSCKHUX
WCCJICTOBAHMSX, BBITIONHSIEMBIX JUIS OIEHKH JKCIDTyaTAIl[MOHHBIX 3aacoB IOJA3EMHBIX BOJ MPH
BOJOCHA0KEHUHU U OPOIICHUH 3EMElTb.

[To cBRoeMy Ha3HAYCHHWIO OTKAYKH IOAPA3JCISAIOTCS Ha TPOOHBIC, ONMBITHBIE M OIBITHO-
JKCILTyaTal[MOHHBIE.

[TpoOHBIC OTKAYKH MPOU3BOAATCS JIIS TPEIBAPUTEIHLHON OIIEHKH BOJIOHOCHOCTH BCKPBITOTO
TOPU30HTA M KadecTBa IMOJ3EMHBIX BOJ W OINpeAeNeHUS BO3MOXKHOTO Ae0uTa OJWHOYHOM
CKBRKUHBI.

[{enbro OMBITHBIX OTKAYEK SIBIISIETCS:

1) ycTaHOBJIEHHE 3aBUCHMMOCTH JeOWTa CKBXHHBI OT TMOHIKECHHS YPOBHS BOJBI B HEH
(xpuBas nebuTa);

2) ompejieNieHUe TaK Ha3bIBAEMOTO «BHYTPEHHETO COMPOTHBIICHUS», BO3HUKAIOIIETO O]
BIUSHUEM (IIBTPA CKBAKHUHBI U MPOIIECCOB, MPOTEKAIOIINX B TPU3ab0HON 30HE;

3) ompenenenne KOIQOUIMEHTOB (PHUIBTPAIMM W  BOJOMPOBOJUMOCTH  BOIOHOCHBIX
TOPU30HTOB;

4) omnpenencuue K03 PUIIHEHTA THE30MPOBOIHOCTH HIIH YPOBHEIIPOBOAHOCTH;

5) ompeneneHue BEJIMYUH CPE30K YPOBHS B TMpeieiaX y4acTKa BO3MOXKHOTO PACIOIOKCHHUS
BOJ103a00pa IIPH COBMECTHOM pabOoTe IKCILUTYaTAIlMOHHBIX CKBAYKHH;

6) ompeneneHre MPUBEACHHOTO paauyca BIUSHUS. OTNBITHO-3KCILTyaTallMOHHBIC OTKAYKU
MPOBOAATCS B 0CO0O CIOXKHBIX THIAPOAMHAMHYCCKUX W THAPOXUMHYCSCKUX YCIOBHSAX IS
oTpeieNieHUs] BO3MOKHBIX U3MEHEHUH pacxo/a, YPOBHS U KadyecTBa BOJbI BO BPeMEHH. Takue
OTKAQYKH CIIEAYET TPOBOJHUTH TOJIEKO B CJIOXKHBIX THJIPOTCOJOTHYCCKHX YCIOBHSIX, KOTOPHIC
HEBO3MOKHO TMPEJICTABUTH B BHJIE PACUETHON CXEeMbI 0€3 CYIIeCTBEHHBIX MOTPEIIHOCTEH.

MeTomuka oTkadek (BBIOOP THIIA OTKAYKH — OJHWHOYHAS WJIA KYCTOBas, KOJUYECTBO U



MOJIOKECHUE  HAOJIOAATENbHBIX  CKBAXWH, MPOJODKUTEIBHOCTh  OTKA4YeK, KOJHYECTBO
MOHMXEHUH, UX MOCIIEA0BATENBbHOCTh) ONPEAEIIAETCS LEIEBbIM Ha3HAYCHUEM OTKauKH, CTajnuei
npoBeAeHUsT paboT W TUAPOTEOJIOTMYECKHMMH YCIOBUSMH. ['MIpOreoornuecKkue ycloBHS U
pekuM pabOThl CKBaXXMHBI OOYCIIOBIMBAIOT PEXKUM ABMIKEHHS MOJ3EMHBIX BOJ NPH OIBITHBIX
OTKayKaX, B 3aBHCHUMOCTH OT OCOOEHHOCTEM KOTOpPOro BBIOMpAETCS METOJUKA MPOBEACHUS
OTKayeK. B cBsI3M ¢ 3TMM KpaTKO OXapaKTepU3yeM pEeXHM IOJ3€MHBIX BOJ IMPHU OIBITHBIX
OTKauKax.

PEKUM ABUXEHUSA NIOA3EMHBIX BO/I ITPU OIIBITHBIX OTKAYKAX

[Tponiecc pa3BUTUS [E€NPECCHOHHOW BOPOHKM BO BpEMs OIBITHOM OTKAaukd SBIISETCS
JIOCTaTOYHO CJIOKHBIM, TaK Kak ()OPMHPOBAHUE JICMPECCUOHHON MOBEPXHOCTU MPOUCXOAUT O
BO3CHUCTBUEM psfa (aKTOPOB, BaXHEWIIMMU M3 KOTOPBIX SBISIOTCS OCyLIEHHME Iiacta (B
0e3HaNOpHBIX BOJIAX) WM BIMSHHUE YIPYroro pexuma (B HalopHbIX Bojax). OlHAKoO aaxe npu
HENPOJIOJKUTENNBHBIX OTKauKax (MOpsaKa HECKOJIbKUX CYTOK) C IOCTOSHHBIM JA€OMTOM B 30HE,
OKpY’KaloIel CKBKUHY, PEKUM JABIKEHUS OJ3EMHBIX BOJ MPUOOPETAaeT KBa3HCTAIllHOHAPHBIN
XapakTep, T. €. KpUBbIE JIENPECCUU NEPEMEIIAI0TCS MapaliebHO caMuM cede. Pasmepsl 30HbI, B
KOTOpOM  NpPAaKTUYECKW  HACTYNWJIO  KBa3UCTALlMOHAPDHOE  COCTOSIHME,  3aBUCAT  OT
JMTOJIOTUYECKOT0 COCTaBa BOJOBMELIAIONIUX MOPOJ], THIPABIMYECKOr0 XapakTepa ropu30HTa U
IPOJOJKUTEIBHOCTH OTKAUKH.

Tax, npu TpoOAOHKUTEIBLHOCTH OTKaueK 1—2 cyTOK paaunyc 3Toi 30HbI Kosebnercs ot 20 10
100 wm B 6e3namopubix Bogax u ot 200 mo 1500 » — B HanopHbIX. [Ipy ATUTETHHBIX OTKAYKaX,
KOTOpPbIE MPOU3BOJATCS JUIsl POTHO3a MOHWKEHUH YPOBHEW B 3KCILTyaTallMOHHBIX CKBa)KMHaX
BO BpEMEHH, pa3Mepbl BOPOHKHM JIEIIPECCHU CTAHOBATCSA CTOJb 3HAUUTENbHBIMH, YTO B
HEKOTOpBIX clyyasX Ha ee (OpMUpPOBAHME HAUMHAIOT OKAa3bIBaTh CYLIECTBEHHOE BIMSHUE
IIPOLIECCHl TEPETEKAaHUsI W3 HIDKE- U BBILIENEKAIIUX TOPU30HTOB M TPaHMIBI BOJOHOCHOIO
IU1acTa B IUIaHE.

[Tpouecchl mnepeTexkaHusi NPUBOAIAT K CTaOMWIM3AlMM IOHWKEHUS B LEHTPaJIbHBIX U
HaOJI0aTENIbHBIX CKB@KMHAX, BJIMSHUE K€ TPaHUI] IJacTa MOXET ObITh pasnuyHbM. Eciu
CKBa)KMHA pacrojoKeHa OlM3 peKu, FUAPaBIMUECKH CBA3aHHON C BOJJOHOCHBIM TOPU30HTOM, TO
IPOMCXOIUT ObICTpast CTa0WIM3aLUs YPOBHS; IPU HENPOHHMIIAEMOM KOHTYpe, Hao0opoT,
CKOPOCTh MIOHMKEHUS YPOBHS BO BPEMEHHU BO3pacTaerT.

N3 ananu3a pexuma JABMIKEHHS MOJ3EMHBIX BOJ MPU OTKAyKax sCHO, 4TO TpeOOBaHHE — B
JHOOBIX THJIPOT€OJOTUYECKUX YCIIOBUSAX IMPOU3BOJAUTH OTKAUKY J0 YCTaHOBUBILIErocs nedurta u
MNOHMKEHUsI — SIBJISETCS HEOOOCHOBAHHBIM, TaK KaK BO MHOTHX CIy4asx cTaOWiIM3anus ypoBHS
IpU MOCTOSHHOM Je0uTe WM crabunu3anus AeOuta Npu TOCTOSIHHOM YPOBHE MOJKET
OpOM30UTH uepe3 xecATKU JeT. IlosToMy MHeEHME O TOM, YTO OTKauKy, KOTopas ObuLia
IpeKpalieHa 10 CTaOMJIM3alliK YPOBHS, CJENyeT CUUTAaThb «HEKOHJIUIMOHHON», OLIMOOYHO.
Kpome Toro, Hy’>kHO y4UTBIBaTh, YTO TOJBKO OTKAUKA [P HEYCTAHOBUBILIEMCS] PEKUME MOXKET
JaTh 00OCHOBaHHbBIE JAHHBIE JIJISl IPOTHO3a PAa3BUTHS IETIPECCUOHHOW BOPOHKH BO BPEMEHHU.

[lepelinem Tenepp K XapaKTEPUCTUKE METOAMKH MPOBEACHUS OTKAYEK.

METOJAUKA IMPOBEJEHUSA OTKAYEK

[TpoGHble oTkauku. 3 nieneBoro Ha3HaueHusl MPOOHBIX OTKadeK (IpeBapUTeNbHas OlleHKa
BOJIOHOCHOCTH BCKPBITBIX TOPH30HTOB, KaueCTBa BOJABI W BO3MOXHOIO JeOMTa OIMHOYHOM
CKBQ)KUHBI) CIIEyET, YTO OHHU MPOBOJATCS JJs BHIOOpAa BOJOHOCHBIX T'OPHU30HTOB U YYacCTKOB
JUIS TIPOBEJCHMS Pa3BEJOYHBIX PabOT. DTH OTKAYKU MPOBOJATCS M3 OJAWHOYHBIX CKBAXHH C
OJIHUM TOHM)KEHHUEM YPOBHS Ha IIOMCKOBOM CTaJuu M B HEKOTOPBIX Cllydasx Ha CTaJuu
npeBapuTeNbHON pa3Beku. [Ipo1omKUTEIbEHOCTE TPOOHBIX OTKAaUYeK COCTaBIsgeT 1—3 CMEHHBI.

OnpITHBIE  OTKAYKU  SIBJISIOTCSI OCHOBHBIM  BHMJIOM  THUJPOT€OJOrHYEcKHX  paloT,
IIPOBOASIIMXCS HA CTaUH NPEJBAPUTEIBLHON U JETAIBHOM pa3BeNKH MOA3EMHBIX BOA. OIBITHBIE
OTKAuKH TMOJpPAa3AEsAIOTCS Ha OTKAauKM M3 OJMHOYHBIX CKBOXKHUH U KycToBble. [lociennue
001aJatoT PsIIOM MPEUMYIIECTB Nepesl OJUHOYHBIMH, TaK KaK MO3BOJIAIOT UCKIIIOYUTH BIMSHUE
¢bunbTpa CKBaXXWHBI U TpHU3ab0NHONW 30HBI. He yuyeT 3THX (akTOpOB MOMKET CYIIECTBEHHO
MOBJIMATH HA BEJIMUMHY ONPEIEIISIEMbIX 1apaMETPOB.



[TosTomy st perieHusi OOJBIIMHCTBA IEPEUYMCICHHBIX BBIIE 3ajad Iiejecoo0pazHee
IPOBOJIUTh KYCTOBBIE OTKAaukH. VICKIIIOYEHHE COCTaBIAIOT TOJBKO OTKAuykKH, KOTOpBIE
IPOBOJATCS JUISI ONpPEICNCHUs 3aBUCHUMOCTH MEXIY IeOMTOM M TOHM)KEHHEM, a TaKXe Ha
CTaJUH MPEIBAPUTEIBHON pa3BeKU — OTKAYKH JUIsl onpeAeseHus KodphuureHTa GuibTpauH,
TaK KaKk Ha JTOM CTaguM, LEJIbI0 KOTOPOH SBISIETCS CPAaBHUTENbHAS OLIEHKA pPa3IMYHBIX
TFOPU30HTOB U Y4YacTKOB, He TpeOyercss Oosbllas TOYHOCTh B OINpeneieHuH KoddduuueHra
¢wipTpanun. B onmyOnukoBannoit smrtepatrype (Tenenbaym, I'punbaym, 1965) wumerorcs
peKoMeH1aluu 00 0TKa3e OT HAOII0ATEeNbHBIX CKBAXKHH IIPU OTKAYKaX, IPOBOAUMBIX C LIEIIBIO
omnpeneneHuss kodpouimenta Quaptpanuu. OmHAKO OTH PEKOMEHIAIMU TIOMy4YeHBI Ha
OCHOBAaHMM aHalW3a MAaTEepPUaJOB OYEHb HEOOJBIIOrO0 KOJIMYECTBA OTKAYEK OJHOrO THUIA
MECTOPOKICHUS MOJI3EMHBIX BOJ M OHH HE YYUTHIBAIOT TOTO, YTO KYCTOBBIC OTKAUYKH ITO3BOJISIOT
OXapakTepu3oBaTh KOA(GUUMEHT (GWIBTPALMUM Ha 3HAYUTENBbHO OOJbIIEH IUIOAAH, YeM
onuHouHble. Kpome Toro, cienyer MMeTh B BUIY, YTO, KaK MOKA3bIBAET MMEIOIIUMNCS OIIBIT,
TOJIbKO HMMes HaOJIloJaTelIbHble CKBaXXMHbBI, MOKHO IPaBWIbHO paccuuTaTh Ko3(duuueHt
bE30MPOBOIHOCTH, YIECTh COMPOTUBIICHNE (DMIBTPA CKBAKUHBI U MPU3a00IHOMN 30HBI, a TAK)KE
HOJY4YUTh [JaHHbIE O Cpe3KaX YpPOBHs, HEOOXOAMMBIE IpPH NPUMEHEHHHM TUAPABINYECKOIO
METO/1a OLIEHKH SKCILTyaTallHOHHBIX 3al1acOB MOJI3EMHBIX BOJI.

Takum oOpa3oMm, Ha CTaAMU JAETAIBHOW Pa3BEIKU JOJDKHBI, KaK MPABUIO, MPOBOAUTHCS
KyCTOBBIC OTKAa4YKH, TNPHYEM B KadyeCcTBE HAOIIONATENbHBIX, MTOJDKHBI IO BO3MOXKHOCTH
UCIOJIb30BaThCsl NPOOypeHHbIE Ha YYacTKe pa3BelOYHbIe, pPa3BEIOYHO-IKCILTyaTallMOHHbIE
CKBAKMHBI, @ TaKXX€ 3KCIUIyaTallMOHHbIE CKBaXHHbl. OCOOEHHO 3TO OTHOCUTCS K INIyOOKO
3ajJeTalollliM  apTe3MaHCKUM  BOJIOHOCHBIM TIOpPH30HTaM, rIje OypeHue CrHeluanbHbIX
Ha0JII0/IaTEJIbHBIX CKBXKUH CTOUT OYEHB J1I0POTO.

IIpu npoekTHpoBaHUM HAOIIONATENBHBIX CKBAXHH CIIEAYET YUYUTBIBATh, YTO PEKOMEHIALIUH
O pacHOJIO)KEHHWU HaOJI0/IaTeNbHbIX CKBaXUH 0053aTe€IbHO 1O Jy4aM, HOPMAJIbHBIM K
HalpaBJICHUIO TIOTOKA WM COBIAJAIOIIMM C HUM, HE Bceraa onpasjaanbl. KonndecTBo nydel u
UX TOJIO’KEHUE ONPEAECIAIOTCS CTENEHbI0 OJJHOPOJHOCTH BOJOHOCHOTO TOPU30HTA, TPAHUYHBIMU
YCIOBHUSMHU U CXeMOH Bozo3abopa. B ogHOpoaHBIX Iu1acTax, KOrjaa Boj103a00phl pacnoiararoTcs
Ha OOJIBLIIOM yJAJ€HUHU OT T'PaHUI] BOJOHOCHOIO TOPU30HTA, IOCTATOYHO MUMETh OJUH JIy4 W3
JIBYX-TpeX HaOJIOAATENbHBIX CKBAXKHH, PACIOJIOKEHHBIX IO JMHUU 3aJI0KEHHS BOJI03a00pHBIX
ckBakuH. [lpum pacnonoxkeHun Bojo3abopa y pekd WIM BOJM3M KOHTaKkTa C JApyrUMU
OTJIOXKEHUSAMHU, KPOME TOTO, 11eJIeCO00pa3HO UMETh JIy4 CKBaXKHH, HAIPABJICHHBINH OT Boj103abopa
K rpaHule. B myue, nmapaiienbHOM peke, pacCTOSIHHME MEXIY LIEHTPaJbHOM U HaOJt01aTeIbHON
CKBaXMHAMU HE JOJKHO MPEBBIIATh PACCTOSIHUSA OT CKBaXKHMHBI 10 PEKH.

W, HakoHem, B TPEIIMHOBATHIX TOPOAAX, YacTO OOJANAIOMIMX AHU3OTPOITHBIMU
(GWIBTPALlMOHHBIMU CBOMCTBaMU, )KeJIaTelbHO UMETh JIBA Jyya HAOJIIOAATENbHBIX CKBAKUH —
10 OCHOBHOMY HaIIPaBJIEHUIO TPEIIMHOBATOCTHU U MEPIEHIUKYISIPHO 3TOMY HallpaBJICHHUIO.

IIpy Hanuuum B pa3pe3e HECKOJbKHUX BOJIOHOCHBIX TOPH30HTOB, KOTOPBIE MOTYT OBITh
THJIPABIUYECKN CBSI3aHBI JPYT C APYTOM, JKEJIATeNIbHO UMETh HaOfo/aTebHble CKBaKUHBI Ha
pas3JInYHbIE TOPU3OHTHI.

Paccrosiane Mexay HaOMIOAATENbHBIMA CKBOXHHAMH M TPOJIOJDKHTEIBHOCTH OIBITHBIX
OTKayeK B3aMMOCBs3aHbl. HaOmrofarenbHble CKBaXXUHBI CIEyeT pacroyiaraTb TakKUM 00pa3oM,
YTOOBI OHM HAXOIWJINCh B 30HE KBa3HWCTAIIMOHAPHOW (HIIBTpAIMH, YTO B 3HAYUTEIHHON Mepe
o0yieryaer pacyeT THAPOreOJIOTHYECKUX IapaMeTpoB, M YTOObI aOCOJIOTHBIC BETHMYMHBI
MOHMKCHUH YPOBHS B HUX OBLTH TOCTATOYHO BEITUKH.

Ecnu npuHATH yclnoBHe, YTO NMOHMXKEHHE B MEPBOM HaONIOJATEIbHON CKBaXKUHE JIOJIKHO
coctaBiaTh He MeHee 20%, a BO BTOpol ckBakuHe He MeHee 10% OT TOHWXKEHUS B
[EHTPaJbHOW, TO s Ha3HAuYeHHs pacCTOSIHUKA 10 HaOJII0AaTENbHBIX CKBOXKUH MOXKHO
pYKOBOACTBOBaThCA Tabd. 20.



TaGauwuga 20

MakcuM2aBHOe PacCTOSHKE, M
Tiun BOIOHOCHOTO
Tun ropEdE nopoin rOpH30HTa 30 nepsod 10 BTOpOR
nHabamiareasuol rabamiareassol

CKBaAHEN CKBA S AHR
Meago- u cpenHe2epHH- Hanopunie BOaw 80 150
CTHIE TIeCKH Besnanoprsie BOAM | 10 15
KpynHOGEpHHCTHE MNECKH Hanopuwe Boaw 200 ] 450
Besnanoprkie BOIM 15 | 30
T'paBHufino-raJeyHHKOBLE Hanopanie BOAH 200 [ 450
OT/IOHKEHAR Bessanopunie BOAW 25 40
TpemrHOBATHE MNOPOAL Hanopusie BOAH 80 150
Besnanopuuie BOIH 30 | 50

Pacrnionosxenne HaOMIOJATENBHBIX CKBAXHH HAa PEKOMEHAYEMBIX PACCTOSHHUSAX IO3BOJISET
0XapaKTEepPHU30BaTh CPABHUTEIBHO OOJbIIYI0 30HY. OHAKO B TE€X CIydYasx, KOTJa MOHWKEHHUE B
LEHTPaJbHOU CKBaXMHE HEBEIUKO, a CIEJOBAaTeIbHO, M TMOHIKEHHS B HaOIIOJaTEeNbHBIX
CKBA)KMHAX M OCOOCHHO UX U3MEHEHMsI BO BPEMEHHU KpaliHE MaJbl, PEKOMEHIyeTCsl 3aKiIa/lbIBaTh
elle OAHYy HaOJII0aTeNbHYI0 CKBRXHHY B HEMOCPEICTBEHHOW OJIM30CTH OT IEHTPAIbHOMW, Ha
paccrosiaun 8—10 u B 6e3HamopHbIX ropuzoHTax u 25—30 »u—B HamopHbBIX. st onpenencHus
3HAYEHUS] «BHYTPEHHETO COINPOTUBIEHUS» B OE3HAMOPHBIX BOJOHOCHBIX TOPU3OHTAX OOJBIION
MOIIHOCTHU B T€X CJIy4asX, KOIJla pAacCTOSHUA 10 HAOJII0ATENbHbIX CKBAXXUH, IIPUBEJICHHBIE B
Tabn. 20, MeHbIIEe BEJIWYMHBI MOIIHOCTH BOJIOHOCHOTO TOPHM30HTA, IIEIECOO00pa3HO HMETh
HAOJII0/IaTENIbHYI0 CKBAJKHMHY, PAcCIOJIOXKEHHYIO OT ILEHTPaJbHOM Ha pAacCTOSHUU, PAaBHOM
MOIIIHOCTH TOPHU30HTA, TaK KaK MpPH TaKOM pPACCTOSHUM HECOBEPIICHCTBO IIEHTPAIbHOMN
CKBA)KHMHBI HE CKa3bIBAETCSl.

[Ipn peKOMEHJOBAHHBIX PACCTOSHUAX MEXKAY CKBOKMHAMHU OINBITHYIO OTKAauKy MJis
onpenenenus: kodpduuuenta GuUIbTpaMM MOXXHO NMPOBOIUTH B HAMOPHBIX BOJAX B TCUCHHE
OJIHUX CYTOK, a B O€3HAMOPHBIX — B TeUEHHUE ABYX CYTOK. OJHAKO, €CIM y4eCThb BO3MOXKHYIO
HEOJIHOPOJHOCTh IUIacTa, TO MPOAOKUTEIBHOCTh OTKAYKU CJEAYeT HECKOJIbKO YBEIMYHUTh,
NPUHSAB €€ B O€3HANOPHBIX TOPU30HTAaX 3—4 CYTOK, B HAOpHbIX 2—3 cyTok. [t onpeaeneHus
KO3 uIMeHTa MbE30IPOBOJHOCTH (YPOBHEIPOBOJHOCTH) MPOJOKUTEIBHOCTh  OTKAYKU
JIOJDKHA OBITh HECKOJIBKO YBEJMYEHAa B CBA3M C TEM, YTO B 3TOM Cilydyae HEOOXOIMMO HUMETh
JaHHble 00 W3MEHEHWU YPOBHA BO BpeMmeHH. /Jlusd monydeHHs JaHHBIX JUIsl pacyeTa
K0d(ppHIIMEeHTa MbE30MPOBOJIHOCTH (YPOBHEIPOBOJHOCTH) OTKAuKy B HAMOPHBIX T'OPU30HTAX
clelyeT MPOBOAUTH B T€UeHHe 3—5 CyTOK, a B Oe3HanopHbIX 5—10 cyTOK, Mpu 3TOM OTKayka
MOYET OBITh 3aKOHUEHA paHblIle, eClii B TeUeHHe 1—2 CyTOK He Oy/ieT MPOUCXOIUTh U3MEHEHHUS
YPOBHS B CKBaKMHAX MPH MIOCTOSIHHOM J1e0uTe *.

IIpuBeneHHas BblIE MPOJOKUTENBHOCTh OTKAYEK SABISETCS OPUEHTHUPOBOUYHOM. B Kaxaom
KOHKPETHOM Cllydae ClIeyeT KOPPEeKTUPOBATh MPOAOKUTEILHOCTD OINBITHBIX OTKA4YeK, UCXOJs
U3 1IeJIEBOT0 HA3HAYEHUSI OTKAYEeK U peKMMa JIBUKEHHUS MOJ3E€MHBIX BOJA. XOPOIIUM CIOCOO0OM
aHayM3a SBJISIETCS MIOCTPOCHUE BO BpeMs OTKauku rpaduka 3asucumoctu S = f(Igt). TToapodHo
BOIIPOCHI TOCTPOEHUs rpaduka Oy1yT pacCMOTPEHBI HUXKE.

OTkauyka [0JDKHA MPOBOIAUTHCS C TOCTOSHHBIM MaKCHMaJbHBIM JJIsi JTAaHHOTO Hacoca
nebutoM. Bo BpeMsi 0TKauku J0OIMycKaeTcsl OTKJIOHEHHE J1eduTa OoT cpeJHero He Oojee yeMm Ha
10%. Hacocnoe o6opymoBaHme clieyeT Moa0upaTh TakKkuM oOpa3oM, 4ToObI 00ecreunBaioCh
MOHMKEHUE B LIEHTPAIBbHOM CKBaXXMHE MO KpaitHelt mepe Ha 3—4 .

3amMepbl ypOBHEW HPOBOASATCA BO BpeMs OTKAYKW B IepBbIe ABa daca yepe3 10 MuH., B
nocieayroume 12 yacoB — uepes yac 1 Jajee J0 KOHILa OTKauKu — 4yepe3 2—3 vaca.

[Tocne okoHYaHHS OTKAukKH OO0A3aTENBbHO MJOJDKHBI OBITH MPOBEICHBI HAOMIOACHUS 32
BOCCTaHOBJICHHEM YPOBHS. 3aMepbl YPOBHS MPOBOIATCS CO CIEAYIOUIMMH UHTEpBaJIaMuU: NIEpBbIe
15 MuH. yepe3 MUHYTY, Jajlee B TEUEHUE Yaca — 4epe3 5 MUH., 3aTeM 4epe3 Jac.

OnbITHBIE OTKAUYKH C HECKOJIBKMMHU TOHM)XEHUSIMH YPOBHS CIIEAYET MPOBOJAUTH TOJIBKO B
TeX Clly4yasix, KOrja LeJbl0 OTKAYKH SBJISETCS] YCTAaHOBJIEHUE 3aBUCUMOCTH J1I€0MTa CKBAXXKUHBI OT
NOHMXKEHUs1 ypoBHA B Heil. Kpome Toro, orkauky c AByMsI HOHM)KEHUSMH IIeecO00pa3HO



OPOBOJIUTh M Ui oOmpeneneHus KodpduuueHta (uiabTpanun Oe3HANOPHBIX BOJOHOCHBIX
TOPU30HTOB, TPUYPOUYCHHBIX K TPEIIMHOBATHIM IOPOJAM, I YCTAHOBJICHHUS XapaKTepa
W3MEHEHUs (MIBTPAIIMOHHBIX CBOWCTB C TIyOMHON. OJHAKO 3TO MMEET CMBICT TOJIBKO B TOM
ciIy4ae, KOrjia €CTh BO3MOXKHOCTh CO3J1aTh Oosbliiee moHmwkeHue, paBHoe 40—50% MorHocTH
BOJIOHOCHOTO TOPU30HTA, M OOECHEYUTh TOCTATOYHO 3HAYUTEIBHYIO Pa3HUIy B BEITUYMHAX
MMOHWKSHUH.

OTkauky JJisi YCTAaHOBJICHUS 3aBUCHMOCTH MEXIy ACOUTOM W TIOHHMKCHHEM CIEIyeT
MPOBOJIUTh HAa JIBa TIOHM)KCHHS YPOBHsS, a B OC3HAMOPHBIX BOJOHOCHBIX TOPHU30HTAX,
MPUYPOYCHHBIX K TPEIIMHOBATHIM MOPOJAM, HEKOTOPYIO YacTh OTKA4YeK HA TPH TMOHIKEHUS
YpOBHs. DTOT BBIBOJ OBUI CJEJlaH Ha OCHOBAaHWW aHaiM3a JaHHBIX 50 OMBITHBIX OTKAueK,
MPOBEJCHHBIX B CaMbIX pPa3HOOOpA3HBIX TUJPOTEOJIOTMYECKUX YCIOBUSX (apTE3MAHCKUE
OacceitHbl TIaTGOPMEHHOTO THIIA M TOPHOCKJIAAYaThIX 00JlacTed, BOJOHOCHBIC TOPH30HTHI B
OTJIOKEHUSX PEYHBIX JIOJWH, B KOHYCaX BBIHOCA U TMPOJIIOBHAIBHBIX NUIeH(}ax u T. 1.) ¢ TpeMs
MOHWXEHUSIMUA YPOBHS, NMPU KOTOPBHIX HAOJIOMAach KPUBOJIMHEHHAS 3aBUCHUMOCTb MEXKIY
JIeOUTOM M IOHMIKCHUEM.

[TonpoOHbIe pe3ynbTaThl aHAIM3a M3JI0KEHbI B pabore S3BuHa (1965). 3aech TONBKO
OTMETHM, YTO COIIOCTABJICHHE PE3YJIbTATOB PAacUCTOB JEOMTOB IO JIAHHBIM OTKA4YeK C IBYMS U
TpeMsl MOHMKCHUSMU YPOBHS, MPU MOHMWKEHUSX, B 2—3 pa3a MPEeBHIIIAIOIINX MOHWKEHUS TIPU
OTIBITHBIX OTKa4yKaX, MOKa3ajao B aOCONOTHOM OOJIBIIUHCTBE CIy4acB PacXOoXICHHE He Oolee
10%. AHanoru4Hble pe3yiabTaThl MOIYUYUINCh U IPU MPOBEPOUYHBIX pacyeTax, KOrja Mo JaHHBIM
JIBYX TMOHWKCHHUI OTIPENIEISIICS IEOUT, COOTBETCTBYIOIIMHA TPEThEMY MMOHUKCHHIO, M 3TOT JCOUT
cpaBHUBAJICA ¢ (aKTHYECKUM. Takue MpOBEPOYHBIC pacyeThl OBLIM CHEJaHbI I 25 OTKayeK, B
KOTOPBIX MaKCUMAJTBbHOE TIOHKEHHE B 1,5—2 pasa MpeBbIIaio OMbITHOES.

* PexoMeHmyemasi TpPOJOJDKHTEIBHOCTh OTHOCHUTCS K COOCTBEHHO OTKadke, 0Oe3 ydera
BpPEMEHU Ha BCIIOMOTaTeIbHbIEe paOOTHI.

PacxoxxneHne Mexay pacCUMTaHHbIM M (aKTHUECKUM JeOUTOM B CEMHM Cllydasx He
npeBbicuIo 3%, B MATH Cay4yasx cocTaBuio oT 3 10 5%, B aecaru ciayyasx ot 5 g0 10%, B AByx
ciyyasx—10—11% u tonpko B oxHOM ciyyae— 23%. MHTepecHO, YTO 3TOT €AMHCTBEHHBIH
ClIy4ail MPHUXOAUTCS HA MEpreiabHO-MENOBON O€3HANOpHBI BOJOHOCHBIM TOPHU30HT, T. €. Ha
Oe3HaNoOpHBI TOPU3OHT B TPELIMHOBATBHIX IOPOAAX, TJE€ BOJIONPOBOAUMOCTH C IIyOMHOU
YMEHbILIAETCS.

3aMeTHM, YTO MCIIOJIb30BAaHHOE B aHAJIM3€ KOJIMYeCTBO ONbITOB (50 1 25) npu nosryueHHOM
pacnpenesieHnd OTKJIOHEHUH [0Ka3ajo, YTO BEPOSTHOCTh TOTO, YTO pPAacXOXXJIEHHE B
oTpeieIeHUH 1e0MTOB NPU OTKAuKe ¢ ABYMS NOHM)KEHUSMH 110 CPAaBHEHHIO C OTKAYKOU € Tpems
MOHIDKEHUSAMU OyzeT coctaBisaTh MeHee 10%, pasua 0,97—0,9.

Takum 00pazom, MpuBEAEHHBIE BbIIIE UPPHI YOSAUTENBHO CBUJIETEILCTBYIOT O TOM, YTO
IIPOBEJICHNE OTKA4YEeK Ha TPU NMOHMKEHUS YPOBHS JAaeT YTOUHEHHUS BEIMUYUH J1e0UTa B Ipeaenax
TOYHOCTH TUAPOTEOJOrHYECKUX pacueToB. I109TOMy /Il yCTaHOBJIEHUS 3aBUCUMOCTH J1e0UTa OT
MOHMKEHUSI HEOOX0AMMO M JJOCTaTOYHO MPOBOAMTH OTKAUKy Ha JIBa MOHMXKEHUS YpoBHA. O1HO
U3 MOHWKEHUN JTOJKHO OBITh MaKCUMaJIbHO BO3MOXHBIM, BTOPOE — HE MEHee 4eM B 2—3 pasa
MEHBIIIE MaKCUMaJIbHO BO3MOXHOIO M BMECTE€ C TeM He meHee | m. B cmywae, ecnm npu
YBEJIMYEHUU TOHWXKEHUs1 Oyner HaONrolaThCsl yBEIHUYEHHE YAENbHOro JebuTa, OTKAayKy Ha
MEHBIIEM MOHWKEHUU CJIEAYeT IOBTOPUTH, MPEIBAPUTENILHO JOOMBIIUCH BOCCTAHOBIIEHUS
cTatuyeckoro ypoBHs. Ilpu rmpoBeaeHMHM oOTKauek H3 OE3HANOPHBIX TOPU30OHTOB B
TPELIMHOBATBHIX TOPOJaX, KaK YK€ TOBOPHIJIOCh, HEKOTOPOE KOJIMYECTBO OTKAueK ClIeTyeT
IPOBOAWTH HAa TpU TIOHWKEHUS YpPOBHSA [UIsl OINpEAEICHUS W3MEHEHUs Xapakrepa
TPELIMHOBATOCTH C TITYOHHOM.

Bonpiioe 3HaueHuMe NpU NPOBEACHUM OTKA4€K C JABYMSA-TPEMsI IMOHW)KEHUSMHU HUMEET
MOCJIEI0BATENbHOCTh MOHMKEHUN. OTKauKy >KeJaTelIbHO HayMHATh C MEHbBILIErO MOHUKEHHUS.
OTO CBs3aHO € TEM, YTO MpHU Iepexoae ¢ OOJbIIEro IMOHWKEHHS YPOBHS Ha MeEHbIlee
IIPOMCXOJUT BOCCTAHOBJIEHUE YPOBHS, BbI3BAHHOE yMEHbIleHHWEM jaebuta. B Takux ciyudasx
HaOJroaeTcsi BpeMeHHas CTaOWiIM3alus YpOBHs, BbI3BaHHash yMEHbLICHHEM J1eOHTa, 4YTO B



HEKOTOPBIX CIy4asx MPUBOJUT K COBEPIICHHO HEMPABUIIBHBIM BBIBOJAM 00 YCTaHOBUBIIEMCS
peXUMe JBIKEHUS TMOoA3eMHBIX BoA. OJHAaKO B ILENOM pse CilydaeB, OCOOEHHO eciu
BOJIOHOCHBIE TOPH30HTHI MPUYPOUYEHBI K TPEIIMHOBATHIM MOPOJAM WM MEJIKO3EPHHUCTHIM
neckaMm, JUis MPOMBIBKM MPHU3a00NWHOM 30HBI W CO3JaHHUSl €CTECTBEHHOIO (DUIbTpa OTKAYKy
nenecooOpa3Ho HauMHATH ¢ OoJsblIero MmoHMkKeHus. llepexon Ha MeHbIIee TOHMKEHUE B ITHX
CIIy4asiX JOJDKEH OCYLIECTBIISATHCS MOCIE TOTHOTO BOCCTAHOBJICHHS YPOBHS, IIOHUKEHHOTO MPU
NIEPBOM MMOHMKCHHH.

OnBITHO-3KCIUTyaTallHOHHBIE OTKAUYKHU U3 OAHOM CKBAaXXMHBI WJIM TPYMIBl CKBAXKUH CIIEAYET
OPOBOJIUTH  TOJBKO B CIOXKHBIX  THJPOTCOJIOTHUECKHUX  YCIOBHSX. B mpoCThIX
TUIPOTEOJIOTUYECKUX YCIOBUSX, KOTOPhIE MOTYT OBITh JIETKO OTOOpa)X€HbI B BHUJE PACUETHOU
CXEMBI, TPOBOAWUTH  ONBITHO-DKCIUTyaTallMOHHBIE  OTKauyku  HenenecoobOpasHo.  [lpu
MPOEKTUPOBAHUM  ONBITHO-IKCILTyaTallHOHHBIX OTKA4€K B CIOXKHBIX T'HIPOXUMHYECKHX
YCIOBHSAX CJEAyeT UMETh B BHIY, YTO B OOJIBIIMHCTBE CIIy4aeB, Aa)Ke MPHU OYECHb OJIM3KOM
pacroIoKEeHNN KOHTYpa MUHEPATN30BAaHHBIX WM 3arpsA3HEHHBIX BOJ B IUIAHE OT BOJ03a00pa,
BpeMs  NEpeABIDKEHHMs] 3TOro  KOHTypa wu3MepsieTcs rogamu. IloaTomy — OmBITHO-
9KCILTyaTAllMOHHBIE OTKAYKHU C IIEJIbI0 YCTAHOBJICHHSI OMBITHBIM ITYTEM BO3MOXKHOTO M3MEHEHUS
Ka4yecTBa TOA3EMHBIX BOJ CIEAYeT IMPOBOAUTH TOJBKO NPU HAJTUYMM OMACHOCTH IMOJICOCA
MUHEPATU30BaHHBIX BOJ B BEPTUKAILHOM pa3pe3e WM B CIIydae pacrlojoKeHUs Bojo3adopa B
0JIM3KOM (HECKOJIbKO COT€H METPOB) PACCTOSIHUU OT PEKH, HECYIIeW 3arpsi3HeHHbIE BOJbI. B
9TOM CiIy4yae [0 HalpaBICHHUIO OT BOJ03a00Opa K peKe MOoDKeH ObITh MpoOypeH psn
HaOJIOAAaTENBHBIX CKBKUH. ONBITHO-IKCIUTyaTAallHOHHBIE OTKAYKH JOJDKHBI TPOBOAMTHCS C
OJIHUM, MaKCHUMaJIbHO BO3MOXKHBIM, A€OUTOM, OJTU3KUM K MPOEKTHOMY, TPOJOIKUTEIFHOCTD HX
COCTaBIISICT OJMH-BA MECsIa, a UHOTAa U Ooee.

B nmpouecce mnpoBeneHUsT OMBITHBIX OTKAu€K COCTABIAETCA Cieaylomas moJeBas
JOKYMEHTAIHS:

1) )kypHan OTKauKu;

2) XpOHOJOTHYeCKHe IrpadUKu 3aBUCUMOCTHU 1€0UTa U MOHWKEHUN YPOBHSI B LIEHTPAJIbHOU
1 HaOJIIOIaTENbHBIX CKBaXKKHAX OT BpeMenn — Q = f(t), s, = f(t) u s,=f(t);

3) rpaduKu 3aBUCMOCTH JIeOUTa U ylIelibHOTO eduTa ot noHmwkenus: Q = f(s) u q = f(s);

4) rpaduxu s = f(In t).

XpoHosornueckue rpaduku ciaeayeT COCTaBIATh B TAKOM MacIiiTade, YToObI IO HUM MOXKHO
ObUIO JIETKO YCTAaHOBHUTb DEXHM JBI)KEHHS MoJ3eMHBIX BoA. IlosTromy mnenecoobpasno
NPUMEHATh HMCKOKEHHBI BEpTUKANBHBIA MacmrTad. Hawmbonee HarimsgHbIM — SBIISIETCS
BepTUKaIbHBIN MacmTad: 1 cwm Ha rpadpuke—I10 cm B Hatype. IIpu Gonbimux aOCOMIOTHBIX
3HAYCHUSX MMOHIKEHHUI IOCTPOCHNE MOKHO HAYMHATH OT YCIOBHOTO HYJISL.

KpuBast neburta. Kpuas neburta siBisercsi BaKHOW XapaKTEPUCTUKOM 3KCILTyaTallMOHHOM
CKBaXHMHBI, TaK KaK TO3BOJIICT ONPENCISITh BEIUYMHY J1eOWTa CKBOKWHBI TPU MOHMKCHUSX,
NPEBBIMIAIOIINX JOCTUTHYThIE NPU OTKA4Ke, WJIM BEIMYMHY HMOHUKEHHS, COOTBETCTBYIOIIYIO
pOoeKTHOMY AeOuTy. KprBbie neduTa mo3BONSIOT yYUTHIBATh JOMIOJHUTEIBHBIE COIPOTHBIICHHS,
BO3HUKAIOIIKE TP JIBUKEHUHU BOJIbI B IPU3a00MHHOM 30HE U 110 TPyOaM.

Teoperndeckn KpuBast eOuTa IS HATTOPHBIX BOJ NPY YCTAHOBUBIIEMCS JIBIKEHHH JOJDKHA
UMETh BUJI MPSAMON JIMHHUHM, a JIUIsl OE3HANOPHBIX — Mapaboiibl. Y IenbHbINA 1e0uT — AeOuT Ha |
M TIOHWDKEHUS YPOBHS — JUTSI HATOPHBIX BOJ JIOJDKEH OBITH MOCTOSIHHBIM, a JUTsi O€3HAIIOPHBIX
YMEHBIIATHCS 110 3aKOHY MPSAMON JIMHUU.

B peanpHBIX YCIOBHUSIX KpHBBIE 1eOWTa OYEHb YaCTO OTIMYAIOTCS OT TEOPETHUECKUX. DTO
OOBSICHAETCS W PA3IMYHBIMU CONPOTHUBICHUSMH B NpPU3a0OWHONW 30HE M TPU JIBUKEHUU
KHJIKOCTH TI0 Tpy0amM W BO3MOXXHBIMH HapyIICHHSIMH JMHEHHOTO 3aKOHAa (QWIBTpAlluU, a B
0€3HANOPHBIX TOPU30HTaX — M HEOJHOPOAHOCTHIO (PMIIBTPALIMOHHBIX CBOMCTB 1O BEPTUKAJIH.
['paduueckn 3aBHCHMOCTH [1eOWTa OT TOHWKEHHUS, MOCTPOSHHBIE HAa OCHOBAHHH OITBITHBIX
JTAHHBIX, OOBIYHO MPEJICTABISAIOT COOON KpUBBIE, B KOTOPBIX YBEIMYEHHE MOHMKEHHS IPH POCTE
neduTa TMPOUCXOIUT OBICTpEe, YeM 3TO CIEAyeT W3 TEOPETHYEeCKHX 3aBHcHMocTei. Hanbomee
yacTass Ha NPAKTUKE CBA3b MEXIY JeOUTOM M TOHI)KEHHEM BBIPAXKAETCS CJEIYIOIUM
YpaBHEHHEM: .

s = aQ+hQ? (VI 1)



riue a u b — smnupryeckne KO3 PUIUEHTHI, OIPEIEIIIEMBIE IO ONBITHBIM JAHHBIM.

S
[TapameTpsl a U b Haubosee MPOCTO HAXOMATCS MyTEM MOCTPOCHUS IpaduKa: 6 = f(Q).

OTOT TpaduK MPenCTaBIseT MPSIMYIO JTUHHUIO, Y KOTOPOIl yrioBoi KO3 HUIMEHT (TaHTeHC yriia

. S
HaKJIOHa K OCI/I) paBE€H ((b)), a OTPE30K, OTCEKAaEMbIM Ha OCH -——, JACT 3HAYCHUE «a». ITocme

ompezencHus napametpoB a u b mo ¢opmyne (VIII, 1) paccuuThiBacTcs NOHIKCHHE TPU
npoekTHOM Jebute. Ecnm skcruryatanus OyneT NPOMCXOOUTHh IPU  HEYCTAaHOBUBIIEMCS
NBIDKEHUHM, K BEIMYMHE, pacCUYUTaHHOW 1o dToi (opmyrne, HEOOXOAUMO 00aBUTH
JIOTIOJTHUTEIIbHOE TOHMKCHHE BO BpPEMEHH. METOJbl ONpeeieHUs JONOJTHUTEIBHOTO
MIOHIDKEHUS TIpUBEJIeHbI B pabotax bunaemana (1963) u bouesepa (1963). B psige pykoBOACTB
PEKOMEHJIyeTCsl Uil COCTABJICHUS KPHBOHM JIeOMTa TOJBh30BATHCS CTEIIEHHONH 3aBUCHUMOCTBIO.
OnHako, Kak TMOKa3ajdd IMPOBEICHHBIC MCCIICAOBAHUS, B MMOJABISIONIEM OOJBIINHCTBE CIy4acB
pPacXoXJICHUE MEXIy HPOTHO3HPYEMBIMU JIeOMTaMU TIPH CTEIEHHOH W IMapaboIMYecKOu
3aBUCUMOCTSIX cocTaBisieT He Oonee 10% (mpu ABYX- M TPEXKpPATHOW 3KCTPAIOJISLIUN OIBITHBIX
noHwmwxkenuit). Cneayer OTMETUTh, YTO CTETMEHHAs 3aBUCUMOCTb, KaK MpPaBUIIO, JaeT OoJibliee
3HayeHne aeoura. [loaToMy mpu OIEHKe 3amacoB MOJ3EMHBIX BOJI IIeJIeco00pa3Hee MPUMEHSTh
napaboIMUYECKYIO 3aBUCUMOCTD, Bhipakaemyto ypasaenuem (VIII, 1).

Kak yxe ormedanock, Ui IOCTPOCHHUS KPHUBBIX 1eOHTa CleayeT OpaTh MOHMKEHHE YPOBHS
Ha OJMH M TOT XK€ MOMEHT BPEMEHH IIOCJIe Hayaja COOTBETCTBYIONIETO TMOHMXEHUS. B ToMm
cilydae, eciid Ipu OOJBIINX TMOHMKEHUSIX Oy/eT HaOII0IaThCsl YBEIMYCHUE YACTBHOTO 1e0nTa,
YTO MOXET OBITh CBSI3aHO C U3MEHCHUSIMHU B IPU3a00MHOI 30HE, CIIEyeT MOBTOPUTh OTKAYKY Ha
MEHBIIIEM ITOHKEHHH.

Beananoproie 800bi:
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/1€ Og, 01, 02 — BEJIMYUHBI PUIBTPALIMOHHBIX COMPOTUBIICHNN, COOTBETCTBEHHO YUUTHIBAIOIINE
HECOBEPIICHCTBO IIEHTPAIbHOU, TIEPBOI U BTOPOIl HAOIIOAATEIBHBIX CKBAKHUH
M0 CTEMEeHW BCKPBITHS, a B IEHTPAIbHOW CKBOXUHE TaKKe BIIUSHUE
KOHCTPYKIUHU (HUIBTPOBON YACTH.

Benuunna op ckimagpiBaeTCss M3 JABYX COCTaBISAIOMIMX 00' M 00": 00' — oOmpeaenser
HECOBEPIICHCTBO CKBAXXKMHBI 110 CTENEHU BCKPBHITHS, a 00" — BIUSHUE KOHCTPYKLUHU
GuIbTPOBONM YacTH U JPYTUX TEXHUYECKUX IMPUYMH. 00, 01, U Oz HaxoAsaTcs mo Tabdm. 21
(3auMmcTBOBaHa U3 paboT Bepuruna, 1962) B 3aBUCUMOCTH OT OTHOIICHUS JIUHBI paboyeii yacTu
¢buIbTpa MeHTpadbHON CKBaXHHBI (|) K MOIIHOCTH BOJOHOCHOTO TOPU30HTA (71) W MOIIHOCTH
BOJIOHOCHOT'O TOpU30HTa K BenuuuHe I. Ilpu onpeneneHuun oo0' BEMWYMHON I CIEAYET CUMTATH
paanyc LEHTPAIbHON CKBaXXUHBI o, IPU OMPENIETCHUN 01, U 02 —COOTBETCTBEHHO PACCTOSHUS
OT MEPBOI U BTOPOI HAOIIOAATEIHHBIX CKBAXKHH IO IIEHTPATHLHOM.

'



TaGanua 21

"] | ,
{ 0, 1,0 | 3 10 W 10 20 500 1000 2000
|
l J X ] ]

0,1 | 000391 0,122 2,04 10,4 1243 1428 |53,8 [695 |796 [909

03 | 000297 0,0907 1,29 479 | 92 |145 |177 215 |[249 |282

0.5 iO,()Ol(f) 0,0494 0,656 226 | 421 | 65 786 | 964 |11,0 124

07 | 0,000546| 00167 | 0,237 0879 | 169 | 207 | 324 | 401 | 458 | 5,19

0.9 0,000048l 00015 | 00251 0,128 | 0,3 0,528 0,664] 0846 0983 1,12

. I

[Ipu onpeneneHur BeMMYUHBI O ISl OE3HAMOPHBIX BOJOHOCHBIX TOPU30HTOB MOIIHOCTH
BOJIOHOCHOTO TOPU30HTA H yMEHBIIAETCS HA MOJOBUHY NOHMKEHHUS B IIEHTPATBHON CKBaYKUHE.
B Tom ciyuae, ecau (QWIBTP I[EHTPAIbHOH CKBaXHMHBI HE3aTOIUICHHBIH, ero mauHa |
YMEHBIIAETCS Ha IOJIOBUHY JUIMHBI OCYILICHHON YacTH (pUiIbTpa.

[IpuBenennsie B Ta0a. 21 3HAUYEHHUS O HCIONB3YIOTCS MPH PACIONOKEHUU pabodel yacTu
¢wIbTpa y KPOBIM MM MOAOWIBHI Iutacta. [lpm pacmonmoxeHnn (uibTpa BHYTPH ILIacTa
BEJIMYMHBI 0, KaK Mmokas3ano B pabote ®@. M. bouerepa (1965), cieayer ymensinats npu I/m = 0,3
Ha 1,5, mpu I/m = 0,5 na 0,7.

Benuunna 0o Hanbosee TOYHO MOKET ObITh pacCUMTaHa MO JaHHBIM KYCTOBBIX OTKaueK (CM.
ctp. 130).

HecoBepuieHcTBO HaOMIOAATEIbHBIX CKBAXKUH, €CJIM OHU PACIOJOXKEHBI HAa PACCTOSHUSAX,
NPUMEPHO PAaBHBIX WM MPEBBIMIAIONNX MOIIHOCTh BOJOHOCHOTO TOPHU30HTA, OYCHBb
HE3HAYUTENbHO U €r0 MOYKHO HE YYUTHIBATb.

[TpuBeneHHbIC BhIIEe (JOPMYIIBI CIIPABEUIUBHI JIJII HEOTPAaHUYCHHBIX TuTacToB. OHAKO, KaK
nokazaHo H. H. Bepurunbim (1962), npu peKOMEHIOBAaHHBIX PACCTOSHUAX OT IIEHTPAJIBLHOH 10
HAOJIIOIATEIBHON CKBOXHHBI OTH (OPMYNBI  00ECIIEYUBAIOT JIOCTATOYHYIO TOYHOCTh IIPH
onpezaeneHuu kodhdunuenTa GUIbTpaUy U AJi MOJIyorpaHHYeHHOro 1uacra. Kak yxe ObL10
ykazano Bbinre, Gopmynsl (VI 9) — (VIII, 14) npumensirorest i pacyeToB K03 (OUIIMEHTOB
bunbrparun npu  //1>0,1. Ecnu oTHomieHwe AnuHBI (UIBTPA K MOIIHOCTH BOJIOHOCHOTO
ropu3onTa MeHsIe 0,1, To s pacdeTa cienyeT Moab30BaThCs CISAYIOMMMA (GOPMYITaMU:

1471

0,366QIg ——
k= e — IPH pPacNnoJOXKeHHH DHJIbTPA ¥ KPOBAH H MOJOLIBHI
B nJaacra, (VIII, 15),
- 0,731
0,356Q Ig =~
k= = . — IpH pacnojokeHHH (HIBTP2 B CpPeJHeH YacTH
# JIacTa. . (VIII, 16).

Jns  pacyera koddpduimeHta ¢GUWIbTpalud B O€3HANOPHBIX TOPU30HTAX, B Clydae
HEe3aTOoIIEHHOTO GUIbTpa, unHa GuibTpa 1o npemioxkenuto H. K. 'mpuHckoro gomkHa ObITH
YMEHBILIEHA Ha MOJIOBUHY NTOHM)XEHUS B CKBakMHE. ClenyeT caenarb 0JHO BaXKHOE 3aMEYaHUe
1o pacuety ko3pdunueHToB ¢punabTpanuu. OObIYHO MpH pacueTax KodpdunueHTa GUIbTpauuu
10 JAHHBIM ONBITHBIX OTKA4YE€K ¢ HECKOJbKUMH MOHMKEHUSIMH YPOBHS ONPENENAETCS CPEIHsA
ero BelM4MHa (Kak cpeqHeapuMeTHdeckoe U3 BCeX OIMpeneieHtit). OTO COBEpIIEHHO HEBEPHO,
TaK Kak pa3lu4Hble KOA(PPHUIMEHTH (UIBTPALUHN MPH Pa3HBIX MOHMWKEHUSAX MOIy4aroTcs B
CBS3M C HEOJMHAKOBBIMU 3HAYEHHMSIMH CONPOTHUBJICHUN IMPH JBUKEHUU BOJIbI B MPU3a00MHOMN
30HE U BHYTPHU CKBa)KMHBI, & TAK)KE M3-3a HEOYUYETa IIPOSBICHUI HEYCTAHOBUBLIETOCS PEKUMA
bunbTpanum.

Jleno B TOM, YTO €CIM Tepexoa C OJHOrO MOHMKEHHsS Ha JpYyroe MpPOMCXOIUT Oe3
BOCCTAHOBJICHMSI YpOBHS, Ha BEJIWYMHY BTOPOTO IOHWKEHUS HaKIIAAbIBAIOTCA IPOLECCHI
BOCCTAHOBJICHMSI MJIM JIONOJHUTEIBHOIO TIOHMKEHHS, BBI3BAHHOIO YMEHBIIEHUEM WIIU
yBenuueHueM nebuta. Kpome Toro, kak mpaBUiO, OTKAQUKU MPU Pa3HBIX MOHMKEHUSX HMEIOT
Pa3IMYHYI0 MPOAOIDKUTENBHOCTh, a i pacdera Kodpduiuenta ¢GuibTpauuu Oepercs



MOHWKEHUE B KOHILIE OTKAYKH, YTO JIaeT HECONOCTaBUMbIE pe3ynbTarbl. lloaromy nms
ONpesieNieHUs] pacueTHOro 3HaueHus koddduuuenta QuabTpauuu CcleayeT MpPOBOIUTH
COMOCTABUTENIbHBIC  pacyeThl MO HAOMIOJATENbHBIM CKBOXHHAM © 1O  (dopMyliaMm
HeycTaHOBHBIIeHca ¢unbTpanuu. [Ipu mpoBeeHNN OIMHOYHBIX OTKA4YeK OIMpEIeIeHUE CIeAyeT
MPOBOJIUTH MO TMEPBOMY IOHMKEHHUIO, MPH 3TOM, YUYHUTHIBash TOYHOCTH 3aMEpOB, CIEAYET
I00MBAaTHCS, YTOOBI BEJIMYMHA 3TOTO MOHMKEHUsI ObliIa HE MeHbLIe 1 M.

Pacuer ko3¢ punuenToB PpuibTpanuu, BOJAONPOBOAUMOCTH,
NMbe30NPOBOTHOCTH U YPOBHENPOBOAHOCTH 110 opMyJiamMm
HeyCTaHOBUBIIeHCcS QUIbLTPaUU

Metoaer omnpenencHust K03QPUIMEHTOB (DUIBTpAllMA W ME30MPOBOAHOCTH TIO JIAHHBIM
OMBITHBIX OTKAU€K IpPU HEYCTaHOBUBLIEMCS JABI)KEHWM HAlUIM LIMPOKOE INPHUMEHEHUE B
IMPAKTUKEC THUAPOICOJIOTHYCCKUX I/ICCJICI[OB&HPIﬁ. D1H MCTOJAbI OCHOBAHbI Ha HCIIOJIB30BaHHUU
dbopMynbl 1 ONpeAeNeHUs] TMOHMKEHUS YPOBHS MpH paboTe CKBaKUHBI C IOCTOSHHBIM
neouTom:

g gl 1:*‘.[_—7§,|. VI, 17)

Axkm
rie t—Bpems OT Havasla OTKAuKu, CYMKU,
a — K0d(PHUIMEHT MBE30POBOTHOCTH, M>/CYymKu;
I — paccTosiHHE OT TOYKH, B KOTOPOH Ompenensercs MOHIKCHHE, N0 IEHTPaIbHOU
CKBRXHMHBI (€CIIM TMOHMKCHUE OMNPEAETSeTCS B LEHTPAIBHOW CKBAXHHE — PATUYC
CKBa)KUHBI), M,



E; — ofio3nayenne HHTErpatbHOM 3KCNOHEHUHAAbHOH (YHKUHH, onpene-
aseMon no rabanue.

Kak napectno, uro r2fdaf<0,] HuTerpajibHyio SKCNOHEHIHAABHYIO HYHK-
UHI0O MOMKHO 3aMernTh aorapudmuueckoir. [Ipn sToM popmyaa nproGperaer
CAeAYIOUWHA BHI:

Q 2.25at
M3 ¢opmyawn (VIII, 18) BuaHo, 4TO NOHHXKEHHE YPOBHA CBHA3aHO C
JoraprdMoM BpeMeHH NPAMOIHHEHHON 3aBHCHMOCTLIO, BLIpAXKaeMoi ypas-
HEHHEM

s=A-+Blgt. (VI 19)

Ecan noctponts rpaguk B Koopaunatax s=f(lg{), 1o noayunm npsamyio ¢
yraosuM kosdduunentom B i ¢ mavaabHoit opaunartoit A (puc. 25, a).
Kosdduurenr B onpenenserca no dpopmyae

. Sp=8 ;
B_—————Igr’_'g T (VI 20)
riae s; u sy, gt u 16— KoopauuaTe  ABYX JIOOBIX TOMEK MpAMOit Ha
rpaduxe,

Bane snavenne A wenocpeacrsenno ¢ rpaduxa (cMm. pue. 25, a) u
onpegeans B no ¢opmyae (VII, 20), moxno paccuntarsh xosdduuuentsi
BOJONPOBOAHMOCTH H NbE30MPOBOLHOCTH MO CJAeAVIOUHM (GopMynam:

hm= 2120 (vin, 21)
lga=2Igr — 0354 4. (Vi 22)

[Tpupesentble BbllLE 32BHCHMOCTH NPHMEHAIOTCS A5 HANOPHHX BO-
nonoensx ropusontop. OjHaKo, ecait NOHHMKEHHE YPOBHS COCTABJASIET He
Gonee 15—20% or nepBoHauaiabHON MOLIHOCTH BOAOHOCHOTO TOPH3OHTA,
H3JOXKEHHOH BLIlle METOAHKON MOXHO MOJb30BATBCA H JJAA ONpejeseHus
napameTpos Ge3HANOPHHWX TFOPH3OHTOB ¢ JOCTATOUHOM 119 MPAKTHKH TOY-
HOCTHIO,

Ecaun nonmxenue yposusi 8 GesnanopuoM naacre npeshimaer 15—20%
OT BEJHUHHBI NEPBOHANAJIBHON MONIHOCTH, TO VIS ONPEIESEHHs NapaMeTpos
chaenyer noctpouts rpaduk s(2H—s) =[(lg f), KoTopuit Takke BHpaxaercs
npsaMoil auHuel ¢ yraosuiM Kospduumentom B u HauaabHoll opauHaTofl A,
Koadpduunent B 8 nannom cayyae onpejennerca no popmynae

. s,m-.ls,'): = sl;;(;zlﬂ—so : (VIII, 23)

Kospduunenr ypossenposojgroctu paccunrnisaercs no gopmyae (VIII, 22),
a kospduument duapTpaunn no gopmyse

p=2200 (VIIl, 24)

Bee npusesentbie Buie QOPMYJLl CAYKAT IS ONPEICJICHHSI NapaMer-
pop no coBepuwenntiM ckpaxuuaM, Ilpu - -o06paborke pe3yabTaToB ONBITHBIX
paboT H3 HECOBEPUICHHLIX CKBAMKHH METOAHKA OCTAETCH NpexHeH, He Me-
nsores rakke dopmyan (VI 21) u (VIII, 24) aas onpenenenns kosd-
¢unnenTos BogonpoBoauMocTH M ¢uabrpaumn. Heckoabko H3Mensercs
toasko Gopmyna (VIII, 22) aas pacwera xosdduuHeHTa Nbe3onpoBoa-
HOCTH H YPOBHENPOBOAHOCTH, KOTOpAs NMPHHHMAET CJAEAVIOWHH BHA:

lga=2lgr—035 -5 —0434. . (VIII, 25)

Ha rpaduxax s = f(Igt) u s(2H—s)=f(Igt) oObruH0 BEIAEASIOTCS TpH ydacTKa (puc. 25 6). Ha
MEepPBOHAYAILHOM Y4YacTKe TOYKM Tpaduka HE JI0KATCS Ha MPSAMYI JUHUIO. DTOT TMEPUOJ
COOTBETCTBYET 3HAYEHUIO r2/4at<0,1, Korga JorapudMuyecKkas 3aBHCUMOCTh  MEXKIY
MOHMKCHUEM YPOBHS M BPEMEHEM He JICUCTBYET W KOTJa Ha BEIUYMHY MOHMKEHHUS YPOBHS
3HAYUTEIPHOE BIIMSTHUE OKA3bIBAIOT MIPOIECCHI, TPOTEKAIONTUE B MPU3a00MHON 30HE.



| I
!
|
, ‘
= Tgt, = e igt
lgty—=
p ]
5
Ny
'r )
0.5F
¢ a3 1 15 2 igt
-G 61 ¢
Puc, 25. Tpaduxw zasucumocrn s~f (Igf)

Ha yuactke Il (cMm. puc. 25, 6) npoucxoauT OTKIOHEHHE rpaduKa OT NPSAMON JIMHUH, YTO
MOXET OBITh OOBSICHEHO BIHMSHHEM TPAHMIl TUTaCTa WM €r0 BHYTPEHHEH (HIbTPalMOHHON
HEOJHOPOAHOCThI0. [loaTOMYy U1 ompeseneHHs MapaMeTpoB CJENyeT HCIOIb30BaTh TOJBKO
CPEIHIOI0 MPSAMOJIMHENHYI0 yacTh rpaduka Il, mpuuem npu pazdpoce Touek HYKHO IMPOBOJUTH
YCPEIHEHHYIO MPAMYIO.

IMpu mocrpoenuun rpaduxoB S = f(Igt), s(2H—s)=f(Igt) nonwxkeHue ypoBHS U Bpems
NPUHUMAIOTCd B HambOosee YAOOHBIX pa3MEpHOCTAX (IMOHM)KEHHE — B METpax, BpeMs — B
yacax, CyTKaX, MUHYTax); HEOOXOJAWMO TOJbKO MOMHHUTBH, YTO Pa3MEPHOCTh Ko3(]duineHrta
IbE30MPOBOHOCTH 3AaBUCUT OT PAa3MEPHOCTEH MOHMKEHUS M BPEMEHH, BBIOPAHHBIX MpU
nocrpoernu rpaduka. Tak, ecay MOHMKEHHUE OTKIIAIBIBAIOCH B METpax, a BpeMs H3Mepsoch B
CYTKax, pa3MepHOCTb K03(duimeHTa nbe30npoBOJHOCTH OyA€T B M /cymKu, a eciui S B .M, at B
MuH, TO @ COOTBETCTBEHHO OYIET B M*/MuH.

Pa3zmepHocTh BemmumHbl «KMy, ompenensiemoii mo ¢popmyne (VI 21) (mpu pasmeproctn
MOHMKCHUSI B METpPax), 3aBUCUT OT pa3MepHOCTH neburta. Tak, ecnu neOUT u3Mepsercs B
M3/cymi<u, TO pa3MepHOCTh Kod((UIIMEeHTa BOJONPOBOIUMOCTU OYyIeT B MZ/Cyn’ZKu, ecnu aedur
—B M3/qac, TO K03 (DHUIMEHT BOIOTPOBOIUMOCTH OYIET B M uac.

Ecnu omnpenenenus mapameTpoB MPOBOJMINCH IO HEHTPAILHONW CKBaXHHE, TO B (hOPMYIIbI
(VI 22) u (VHI, 25) BMecTo I MOICTABISETCS PAAUYC CKBOXUHBI o, a €CIU IO
HaOJII01aTeNbHBIM, TO I — PacCcTOSIHUE OT LIEHTPAIbHON CKBAXXHUHBI /10 HAOIIO1aTEIbHOM.

OnucaHHass METOAWKAa TPUMEHHMAa W TIpH 00paboTKe pe3yabTaTOB HAONIOACHHS 3a
BOCCTaHOBJICHHEM YPOBHS; TOTJIa BMECTO MOHMXEHUN OepyTCsl BEIMYUHBI MOBBIICHUS YPOBHS,
OTCUMTHIBAEMbBIC OT YPOBHS, 3aMEPEHHOTO MEPel OCTAHOBKOM ckBaxkuHbI. B dpopmyny (VIII, 21)
Opd 3TOM TMOJCTaBIseTCS 3HaueHWe JebuTa, ¢ KOTOPBIM MpPOBOJIMIIACH OTKauka. Ilpu
OTIpeNIeICHNH TTapaMeTPOB TI0 TAHHBIM HaOJFO/ICHUI 32 BOCCTaHOBIICHHEM YPOBHS HEOOXOAUMO,



YTOOBI BBLACPKUBAJIUCH CICAYIOIUC COOTHOIICHUA:

t1<1,1to,
<1, 1y, (V111, 26)
rae to— BpeMs OT Hayaaa OTKAYKHU IO OCTAHOBKH CKBayKHHBI;
t; — MOMEHT BpEMEHH, KOTOPBIH MOKET OBITh HCIOJB30BAH B KAyeCTBE HAYAIbHOMN
TOYKHM Ipu mocTpoenuu rpaduka SO=Ff(Igt);
f, — MoMeHT BpeMeHH, KOTOpPbIii MOXET OBITh MPHHAT B KAuyeCTBE KOHEYHOW TOYKH

storo rpaduka (t; u t; OTCUMTHIBAIOTCS OT Havajga OTKAuKH).

OTH COOTHOIICHUS CIEAYET BBIICPKUBATh, TaK KAaK B TPOTHBHOM CIy4ae MOXET OBITh
MoJIydeHa CYIIECTBEHHAs OIMOKa M3-3a HE y4yeTa IPOIECCOB Pa3BUTHUS TOHMKEHHUS IOCIIC
OCTAaHOBKHU CKBA>KHUHBI.

Kak moka3piBaeT ombIT, ompeneiaeHue Kod(QuimeHTa mbe30npoBOAHOCTA MPU 00padOTKe
JAHHBIX OTKA4yeK IO LIEHTPaJbHON CKBAKMHE YacTO JAeT HETOUYHBIC PE3YJIbTaThl U3-3a HE ydeTa
COTNPOTUBIICHUN, BO3HUKAIOMUX B mnpuzaboiHoi 30He. I[lodToOMy 10 BO3MOXKHOCTH
MPEIMOYTUTEIbHEE OMPEeNeNaTh Kod(DPHUIMEHT Mhe30MPOBOAHOCTH IO HAOIIOAAaTeIhHBIM
CKBa)KHHAaM.

Ipumep pacuema. Onpenenutb K03()PUIHEHTH BOJOMPOBOIUMOCTH U IMbE30IIPOBOIHOCTH
M0 JAHHBIM OIBITHOM OTKA4YKHW M3 COBEPIICHHON CKBa)KMHBI, BCKPBIBIIEH HAINOPHBIC BOJIbLI B
M3BECTHAKAX KAMEHHOYI'OJIbHOTO BO3pacTa B MOCKOBCKOM apTe3MaHCKOM OacceiHe.

OTkauka TPOBOJAMIIACH C IOCTOSHHBIM JeouTtomM 2660 Mg/cymKu. HaOmronennss 3a
U3MEHEHHUEM YPOBHSA IIPOBOJMIMCH I10 HAOJIONATENbHON CKBa)XXKMHE, PpACIOJOKEHHOM Ha
paccrosiuuu 300 M OT LeHTpanbHOM. Pe3ynbrarel HaOMIOAeHUN TPUBEIEHBI B Ta0. 22.

Tabanna 22

Bpemn nocae masiaan e
DIXAYKH, Yal gt 5. N

8,00 0,90 0,30
11.00 1.04 0,45
13,00 111 0,50
21,00 1.32 0.80
31,00 1.49 0,90
27.00 l 167 1.05

Ctpoum rpaduk s — f(Igt), BeIpaxkast BpeMsi B yacax ¥ MOHMXKEHHE B MeTpax (puc. 25, 6). C
rpaduka canmaeM 3HaueHue 4, papaoe —0,61.

Onpepeasem B no dopmyae (VIII 20) no nouumenusm u BpeMeHH AIs
apyx Touek rpaduxa (N, u N):
1,004 . .
B = m — l.” .
[To dopmyaanm (VI 21) u (VIII, 22) onpeneasem ko3adpHuHEHTH
BOJONPOBOAUMOCTH H Mbe3ONMPOBOIHOCTH:
1,85 2660 OB
Rm = 5 == 485 M*/cymKu;

lg a ==21g 300-0,35—~0,61 = 4,0;
a=10" »?/uac =2,4-10° u*/cymxu .

ITpu KpaTKOBpEMEHHBIX OTKa4Kax MPH OINpe/IeIeHUH apaMeTpoB MO JJAHHBIM HaOJI0AeHU I
3a M3MCHCHHEM YPOBHS B yJAJICHHBIX CKBaXKHHAX, KOTJa BeamunmHa rr/4at>0,1, mms pacdera
napaMeTpoB ciieayeT nonb3oBarbes popmysoit (VIII, 17).

Ecrmu m3BecTHO 1Ba 3HA4YCHHs TIOHW)KEHHUS YPOBHS (S1 M Sp) Ha JIBa COOTBETCTBYIOIIHX
MOMeHTa BpeMeHH (11 u tp) mpu oTKayke, MPOBOJUMOMN C MIOCTOSHHBIM Je0UTOM, TO U3 (OpMYIIbI
(VII1, 17) MOXHO MOTYYUTH CIEYIOIIEe BhIpaKEHHE:
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- SR (VIHI, 27)
S . r
b —ar)

Onpejenenne a npoussoantes nojbopoM, Mdas toro HyKHO 3a1aTbCA
HECKOIBKHMH 3HAYCHANMHE a u onpejeauts no dopmyae (VIII, 27) sean-

S

guny —- npu sagasmbx a, [locae storo crpontes rpaduk 3aBHCHMOCTH
vl

53 s

T;-m[(a) H 1o rpadHKy ONpeAeAsieTcs TO 3JHAUEHHE @, KOTOpOe COOTBET-

§q
CTBYET OTHOWUEHHIO '}'j". NOJY4YEHHOMY NO JaHHBIM OTKa4YKH.

Kospduuuent sogonpoBoiuMocT NpH Hal1enHoM 3HAYEHHH @ onpee-

ageres no gopmyne

rRm =

Q, ‘ ré

() (VIIl, 28)

Jas ynoGerpa pacyeros B. M. Illecrakos npeanoxna BuOHpaTh 3Ha-
HeuHs NOHHXKEeHHI ypopHeH §; H S; Ha MOMEHTH BpeMeHH f; u Iz, OTVIHHAIO-
mnecs APYr oT Apyra B a pas ({y=aly), rae a=15; 2,0; 2,5; 3,0.

dasn ragux cootnowennit B, M. llecrakopuM (1962) cocraBnen rpa-

q’)lll\' 3ABHCHMOCTH BeJHYHHL

OT BeJHYHHK A, €

A=l (VIII, 29)

T daty

8y
3uas eawunny —=, no rpagukam (puc. 26) onmpejensiem BeAHUHHY
1

» u no dopmyae (VIII, 30) paccunrnisaem suauende kospduuuenra

N5E30IPOBOJIHOCTH:

re

a=-r (VIIL, 30)

Koaddumment Bogonposoaumoctu onpenensiercs no gpopmyne (VI 28).

[IpuBenennsie BoIme HOPMYIIbI KacATUCh 00paOOTKH JTaHHBIX OMBITHBIX PadOT IS CIIydaes,
€CIIM OTKayKa IPOBOJAUTCS W3 OJHOW CKBaXHMHBL. OJHAKO B CIOXXHBIX THAPOTEOJIOrMYECKUX
YCIOBHSAX JUIL OTOTO JIOJDKHBI OBITh HWCIOJB30BAaHBI PE3YJIbTATHl JTUTEIBHBIX TPYIMITOBBIX
OTKayeK.
[Tpu TpynmoOBBIX OTKAa4YKaX MOHM)KEHHUS YPOBHS Ja)kKe B TOUYKAX, yJAJICHHBIX OT OIBITHBIX
CKBaXXMH Ha OOJIbLIIME PACCTOSHUSA, JOCTUTAIOT 3HAYMTEIbHBIX BEIMYUH. DTO MO3BOJIET Ooee
HAJIe)KHO, Y€M TPHU OJMHOYHBIX OTKA4YKaX, ONPENEITUTh PACUETHBIC MapaMmeTpbl BOJIOHOCHOTO
TOPHU30HTA [T 3HAYUTEIbHOM MJIOIIAIN €0 PACIpeIeeHHs.
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26. Tlpadux 3aBHCHMOCTH COOTHOINCHHS

nonwmenwA yposaa or xoddpdwumenra nveso-

NpOBOAHOCTH

B cly4yasix HEOJHOPOIHBIX IJ1aCTOB,
(bUIbTPAIIMOHHBIE CBOWCTBA KOTOPBIX HE3aKOHOMEPHO
MEHSIOTCSl O TUIONIaAW, TpH 00paboTKe pe3yinbTaTOB
TPYNIOBON OTKAYKU OMPEIENSIOT pacyeTHhIE MapaMeTphl
10 BCEM Ha6J'IIO,ZIaTeJ'II)HBIM CKBa)XMHaM, pacCliOJI0KCHHBIM
B pa3HbIX TOYKAaX IUIacTa, M HAXOAIT WX CpPETHUE
3HAYEHUS ISl HCCIIETyeMOM 30HBI.

Jlns  ompeneneHuss —mapamMeTpoB O JTAaHHBIM
TPYIITOBON OTKAYKH WCTIOJIB3YeTCS TOT xKe
rpadoaHaATUTHYECKUN METOM, HO A y4eTa M3MEHEHUs
nebura crpourcsi rpapuk S = f(lgt,,), Toe tn
NPUBEJICHHOE BpeMs paboThl BOJ03a00pa, YUYUTHIBAIOIIEE
pasiIu4HbIe eOUTHI CKBaXXHH M BpeMs MX paOoThl; Igty,
ornpenensercs no Gopmyie



Ig top=1g ¢+ o, 1g (¢ — ;) + 2 1g (£ —"t;) - &, lg (¢ — £,), (VIII, 31)

rie {— BpeMs 0T Hauasa OTKAUKH J0 MOMEHTAa, HA KOTOPHIt olnpe-
Jlensiercs MOHHKCHHE,
ly, ta, ..., lp— BpeMs Hauana paboThl CKBaXHH ¢ HOMepaMn 1, 2, 3, ..., n
Ql Q" Qn ! 20
. oy == =52 == Nl VI, 32
L Qo ’ c Q "’ & Q '’ ( : )

rae Q0 — nebuT CKBaKUHBI, JUISI KOTOPOH OmpenesieTcs MPUBEACHHOE BPEMS,

a Qq, Q2, **s, QN — 1eOUTHI CKBAXUH C HOMEPAMH COOTBETCTBEHHO, 1, 2, 3, ..., 1.

Jiis ompeneneHust mapaMeTpoB HEOOXOIMMO BHIOpaTh HECKOIBKO PACUETHBIX MEPUOIOB t 1
st kaxporo u3 Hux mo ¢opmyne (VI 31) ompenenuts Igt,,. damee cinenyer moctpouTh
rpapuk 3aBucumoctu S = f(lgt,,), rme S — mOHIKEHHE ypOBHS B BOJ03a00pHOM WM
HaOJIOIATEIbHON CKBa)KWHE HAa MOMEHTHI BpPEMEHH, JUIi KOTOphIX ompexaensiercs Igty,. Ilo
rpaduky, Tak e KaK U MPU OTKAYKe U3 OAMHOYHON CKBAKHHBI, OMPEACISIOTCS KOAPPUITUSHTHI
A n B. T'uaporeosornueckue mapaMmeTpbl pacCUUTHIBAIOTCS 10 (popMyiam:

0,18 X p
k= 21830 (VIII, 33)
B
21g ry 424, 1 2.y | (1 ) 0,35+ 2

2Agn+zalgry+ .. F2aa0 18 rp—(Itayday 4 ... da,,) 000+F Friy. o

Iga= . (VI 34)
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rAe ry, ray .oy 'n=—paccrodgine OT CKBAaXKHEH C HOMEpaMH 1. 2. aasy Th

710 TOYKH, B KOTOPO#l 3aMEPsJOCh NOHHKEHHE.

MeTonuka ompeselieHrusT MapaMeTpoB IO JAaHHBIM TPYIIIOBOM OTKAYKH MOXET OBITh
UCIIOJIB30BaHa U U Cilydasi, Korja paboTaeT oJlHa CKBaXKHMHA, HO JEOUT ee M0 TEeXHUYECKUM
MPUYMHAM HE OCTAeTCs MOCTOSHHBIM. B 3TOM ciydae m3MeHEeHHe AeOuTa CXeMaTHYHO HYKHO
MPEJICTaBUTh B BUJE CTyleHuyaToro rpaduka (puc. 27).

Has onpereaennsn napameTpoB BHOHPAIOT HECKOMBLKO PACHETHBIX nepuo-
A0B { M AAs Kagaoro H3 wux no Gopmyae (VIII, 31) naxoast g fyp. Koso-
(uunentht ay, @y, ..., ap-), BXOASUIHE B (DOPMYNY, ONpPEAEANIOTCH MO
CACAVIOWHM 3aBHCHMOCTAM:

)y — Q, — Qs
,=%, JZ&QL, w =L (VIII, 35)

rjie Qi — nepoonavanbhbfi 1e6HT CKBAMHHLI;

Q2 Qs .... Qu — 1eOHTH CKBaXKHH COOTBCTCTBEHHO B MOMEHTHI BpeMeru
ty fa, ..., In (cM. pue. 27).

[locae sroro cTpoutcs rpadux 3aBHCHMOCTH s=f(lgt,) u onpeaens-
loTcs napameTpul A u B.

~ Kosdguument BOIONPOBOANMOCTH  PACCUHTHIBAGTC 10 dhopmyae
(VIII, 33), a kosppuupment nbe3onpoBOAHOCTH — MO dopmyse

[+ 2

— Qﬂ ST On-_l_
1

A
20 4o+ oo dlgr—(1 +a 4 ... 4+a,.,)0,36 +F
lga—

. (VIII, 36)

Pdag+ ... Fagy
a
PacuerHble nepuoapl IpU  ONpEACICHUU
napaMeTpoB IMpH TPYNIOBOM OTKAykKe U TpHU
OTKaYyKe C U3MEHSIOUIMUMCS JeOUTOM JIOJKHBI ObITh
0oJbIIe BpEeMEHHM IIyCKa MOCIEAHEH CKBa)KUHbI
(mpy  rpynmoBOH OTKAa4yKe) WM TOCIETHETO I
U3MEHeHus naebuta (IpU OJAMHOYHOM OTKAuyke C  f=—;f —=
NEPEMEHHBIM Je0UTOM), T. €. ipu t>t,.
Metonuka omnpeneiaeHuss NapaMeTpoB Mpu ! ¢
Fp yHHOBLIX OTKatKax 1 OTKatdKax ¢ 13 Puc. 27. Tpadux mameHeHHs pacxoia so103aGopa so spe-
MEHSIOLUMCS] 1I€0UTOM C yYETOM BCEro BpEMEHH Mesn
OTKauek uznoxeHa B pabore ®@. M. bouesepa, U.
B. I'apmonosa, A. B. Jlebenea B M Illecrakosa
(1965).
Haubonee To4HO ruaporeosornyeckie mapaMeTpbl MOXKHO OINpPENEINTh, aHATU3UPYS OIBIT
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paboThl NEHUCTBYIOMMX BOA03a00poB. JleCTBUTENHHO, B 3TOM CIy4ae Mbl MMEEM [0 HE C
OTHOCHUTEJIEHO HETPOJOJDKUTEIBHBIM  OIBITOM, OTHOCSIIUMCS K OTHCIBHBIM  «TOYKAM»
BOJIOHOCHOTO TIJIACTAa, KaK B CIy4ae OMBITHBIX OTKAYEK M3 OTJCIBbHBIX CKBAXKUH, & C MOIIHOMN
OTKAaYKOW M3 CHUCTEMbI B3aWMOJICHCTBYIOIINX CKBaXXHH, MPOJOJDKatoielics rogamu. [Ipu sTom
BIUSHUE OTIEIbHBIX (DaKTOPOB, (GOPMUPYIOMINX OSKCIUTyaTallHOHHBIC 3amackl W TPYAHO
YUUTHIBAEMBIX pa3/elibHO (IIMTaHUE BOJOHOCHOTO TOPU30HTA, BOJOIPOBOJMMOCTh M YIPYTHE
CBOMCTBa TUIaCTa, NEPETEKAHHE BOJBI M3 CMEXHBIX BOJOHOCHBIX TOPHU30HTOB U T. 1.),
paccMaTpUBAIOTCS B UX COBOKYITHOCTH.

OmnpeneneHre TapaMeTPOB MOXKET OBITh BBHIMOJHEHO H IO JaHHBIM MHOTOJIETHEH
9KCIUTyaTaluu Bogo3abopa (cm. ri. 1X).

OIIPEAEJIEHME ITPUBEJEHHOI'O PAJINY CA BJIUAHUA

Benuunna npuseneHHoro paauyca Biusius (Rpp) onpenensercs: pa3inuHbIMU criocobamMu B
3aBUCHUMOCTH OT peXUMa JBHXKEHUS TOJI3EMHBIX BojA. Ecinum  pexuMm  IBUXKEHUS
HEYCTAaHOBUBIIIMIICS, TO IPUBEACHHBIN PaNyC BIUSIHUS ONpenesercs no Gopmymne

R,=15Vat . (VIII, 37)
Ecmm xe Inpyu MPOBCACHHH OIIBITHBIX OTKA4YCK IIPOH3O0IIIa CTa6I/IJ'II/I3aI_II/I}I YPOBH:, TO

MPHUBEJCHHBIN pauyC BIMSHUS MOXHO ONPEISIUTh MO JaHHBIM OTKA4YKd MO Qopmyie
Jlrommou:

IgRyy= -8 —S11gn (VILI, 38)

8§y =5

r7ie S1 U Sp — MOHMKEHUE B TIEPBOM M BTOPOM HAOJIIOAATEIbHBIX CKBAKUHAX
1 U Tp— PAaCCTOSIHUE ATUX CKBAXXHUH OT LIEHTPAJILHOM.

ONPEAEJIEHUE BHYTPEHHEI'O
OUJIBTPAIIMOHHOI'O COITPOTUBJIEHUSA

Kak yxe ormewanoch, BenuyuHA (UIBTPAIMOHHOTO COMNPOTHBIICHUS, YYUTHIBAIOIIAS
HECOBEPIIIEHCTBO IIEHTPATBbHON CKBaKUHBI (00), CKJIQJbIBACTCSd W3 JBYX COCTaBIISIONIMX,
OTIPENIETISIONIUX HECOBEPIICHCTBO IO CTENEHM BCKPBITHS BOJOHOCHOTO IUTacTa W BIIHMSTHUE
KOHCTPYKIIMU (UIBTPOBON YacTH CKBAKMHBL. BenmunHa, XapakTepusyroias HECOBEPILIEHCTBO
MO0 CTENEHW BCKPBITHS, ompenensercs mo Tadn. 21. Benmnuuny 00, ONpenemsionlylo BIHSHUE
koHCTpyKiuu, @. M. boueBep u B. C. AnekceeB (1965) npeanoxxuiau onpeaensiTh Kak pa3HOCTb
MEXIy BETUYMHAMU 00 M 00". BenumunHa 00 MOXKET OBITh OIMpe/esieHa MO JaHHBIM KyCTOBOU
OTKauku ¢ JABYMs HaONOJaTeNbHBIMU CKBaxuHaMmu. [locnme mpeoOpa3oBaHMsl BbIpaKEHUS,
npuBeJIeHHOTO B pabote boueBepa u Anekceena (1965), MOXHO 1)1 pacueTa MOJTYyYUTh IPOCTYIO

dopmyay: ,
b= 4,6 (2t lg —lg-). (v, 39)

§y = 8y
[Tpu Goabmwom Koanyecrse uaGmo,iarenbuux ckpaxuu ©. M. Boueeep
n B. C. Anekceer peKOMEHAVIOT HCMOAL3OBAThH rpado-aHaTHTHYECKHHA Me-
O, 3aRJAUAIUACA B nocTpoeHHH i obpaboTke rpaduka

AS =841 (lg T " .

daa nocrpoenus rpaduka Gepyrcs pa3HoCTH MOHHMKEHHH MO BCeM na-
paM CKBaxmnH, BKAIOUAs LeHTpaabhyio, [paduky, mocTpoeHHne B KOOPIH-

) 9P -
Hatax As lg%, fpeacTanaAT npaMble Jauuan. [IpH 3ToM npaMbe, no-
I

CTPOEHHbIE N0 HAGMI0JATEAbHBM CKBAXKHHAM, NPOXO/IAT Yepes HauaJo Koop-
aunar. Ilpamble, mocTpoenubie no HERTPanbLHOil W Habaw0LATENLHON CKBa-
HIHE, OTCEKAIOT Ha OCH OPJHHAT OTPe3oK.



Ecny onpenenuTth Ajs IOAyYEHHBIX INPAMBIX YIJIOBOH KOY(QQUIMEHT Bi M HAYalbHYIO
opauHarty A1, MOKHO pacCYMTaTh BEIMYMHBI KM 1 00 110 opMynam:
: 0,366Q

' R
. 464,
=%

Yraosoli kospduuuent B, onpenensiercs no KOOPAHHATAM ABYX J106HX
ToueK rpaduka no dopmyae

km = (VII, 40)

(VII, 41)

B (S1e1 — 81) — (81 = Siq) (\'l” 4))
- - ' -
: 1o Tt Io - L i
Ig T g
1 -3
(,.'le;l_\'CT HMETL B BHLY, 4TO H3JIOXKCHHAA BOLILLIE METOJAHKA OnpeileyiCHHR
noKasarenas HECOBEpUIEHCTBA S0 MOMKeT NPHMEHATLCH TOJBKO B JOCTATOHHO

OAHOPOJAHBIX NMaacTax.

IMAPOI'EOJIOTUYECKHE NCCIENOBAHIA
JUIA BBIJIEJIEHW A 30H CAHUTAPHOUN OXPAHDI

OBIIME ITOJIOXKEHUA

Baxnelmumu MeponpuaTUsIMH, MNPEAYNPEeKIAIOMMHU 3arps3HEHHE BOJ B  pailoHe
B0J103a00pOB, ABJSETCS CO3/1aHUE BOKPYT HUX 30H CAHUTAPHOU OXPaHBI.

B coorBerctBum ¢ HMHCTpykuueld 10 YCTaHOBJIEHMIO 30H CAaHMTAPHOM OXPAaHbI
XO3SIMCTBEHHO-TIMTHEBBIX BOJONPOBOAOB C IMOJ3EMHBIMH HCTOYHMKAMU BOJOCHAOXKEHUS,
yTBepxkAeHHON Beecoro3Hol rocynapcrsenHoi canutapHoit uacneknueit CCCP (BI'CA) B 1956
r., npeaycmarpusaercsi CosaHue JIByX I0OSICOB CAaHUTapHOM OXpaHbl BOJ03a00pOB: IEPBOTO
1osica — 30HbI CTPOrOro PeKUMa, BTOPOTO M0sica — 30Hbl OTPaHUYEHUI.

30Ha CTPOroro pexxMma BKIIIOYAET Y4aCTOK BOKpYT Bojo3abopa paguycom He MeHee 30 m
IIpU SKCIUTyaTallMM apTe3MaHCKUX BojA M He MeHee 50 ym — IpH AKCIUTyaTallui IPYHTOBBIX BOJ.
OT0 30Ha OTUYXAAETCS, OTPAXKAAETCS U 00ECIIEUYNBAETCS OXPAHOM.

30Ha OrpaHUYeHU, NI COOCTBEHHO 30Ha CAHUTApPHOM OXpPaHbI, OXBATbIBAET TEPPUTOPHUIO,
UCIIOJIb30BAaHUE KOTOPOW OIrpaHUYMBAETCA B LENAX MPEJOXPAHEHUS OKCILTyaTUPYEMOTo
BOJIOHOCHOT'O TOPU30HTA OT 3arpsi3HEHMUSI.

Bropoii nosic caHuTapHOI OXpaHBbl, €ro pasMepsl U KOH(GUTYpalys B IUIaHE OMPEAEIISIOTCS
IPEKEe BCEro T'MIPOreoOorHuecKuMH YCIOBUSMHU paiioHa B0/103a00pa, a TakKe TUIIOM CaMOTo
Boj03abopa. Ha kpymHbIX BoJg03a00pax MOCTOSHHOIO IIEHTPAIM30BAHHOTO XO35SHCTBEHHO-
MUTHEBOTO BOJOCHA0KEHMSI, B YCIOBHUSAX BO3MOXHOTO XMMHYECKOI'O 3arpsi3HEHUS MOJ3EMHBIX
BOJI Pa3HOTO POJia COETMHEHUSMH TSKENIBIX METAJIOB (apCEHUA0B, IMAaHUOB) U OPraHUYECKUX
BellecTB (mekayib, (heHosbl, HaQTEHOBBIE KHUCJIOTHI M Jp.), KOTOPble MOIYT OCTaBaThbCs B
MOJI36EMHBIX BOAAX HEOIPEIEIECHHO IOJITMI CPOK, pa3MEPbI BTOPOIO MOsACAa CAHUTAPHOW OXpaHbl
JOJDKHBI ~ OBITh TaKUMH, YTOOBl YacTHUILIBI 3arpsA3HEHHON  KMJIKOCTH, IIONAaBIIME B
DKCIUTyaTUPYEMBI BOJOHOCHBIM TOPHU30HT 3a TpaHUIAMHM JTOrO I05iCa, HUKOTJAa HE MOIJIHU
JIOCTUTHYTH paiioHa Boj103a00pa.

Jlnist BBIOJTHEHUS 3TOTO TPeOOBaHUs IPpaHUIlA BTOPOTO MOsica CAHUTAPHOM OXpaHbl JOJDKHA
MPOXOJUTh MO TaK Ha3bIBAEMOW HEWUTpPaIbHOW JIMHUM TOKa, OrpPaHUYMBAIOIIECH B
(GWIBTPALIMOHHOM IOsICe JAHHOTO BOZI03a00pa 06JacTh MUTaHUs (MU «00JIacTh 3aXBaTay) 3TOT0
BOj103a00pa.

Ha Bomo3abopax, pacCUMTaHHBIX Ha OTPAaHMYEHHBIM CpPOK HKCIUIyaTalliH, PpaBHBIH,
HanpuMep, aMOpPTU3ALMOHHOMY CpOKY paboThl BOJ03abopa B YCIOBHSIX BO3MOXHOTO
XUMHUYECKOTO 3arps3HEHUs, KOTOPOE MOXKET OCTAaBaTbCsi B PACTBOPE HEONPEAEIEHHO AOJITUMN
CPOK, 30Ha CAaHWUTApPHOM OXpaHbI JOJDKHA OBITH TaKOW, YTOOBI BpeMs IABMKEHUS 3arpsi3HCHHON
BOJIBI OT €€ TpaHMIIbI 10 BoJ03a0opa ObLIO 3aBeIOMO OOJIbIIE MPOESKTUPYEMOTO CpoKa paboTh
BOj103a00pa.

AHanornyHoe TpeOOBaHUE TMPENbABIAECTCS K 30HAM CAHUTAPHOM OXpaHbl BOJ03a00pOB
J000r0 Ha3HA4YeHHs U MaciTada Mpu yrpo3e OakTepuanbHOro 3arps3HeHus. B gpanHom ciyuae
IpaHHIla 30HBI JOJDKHA MPOXOJUTh HAa TAaKOM pACCTOSIHUM OT BOZ03a00pa, YTOOBI Bpems



JBYDKEHUS YaCTHUIIBl 3arpsS3HEHHON XKUAKOCTH OT 3TOM TpaHMIBl 10 Bogo3abopa Obuto Ooiiblie
CPOKa BEDKMBAHMSI BPEIHBIX OaKTepuUil B YCIOBUAX MOJ3€MHOTO TIOTOKA.

[Ipu BbIIENEHUH 30H CAHUTAPHOM OXpaHbl HEOOXOAMMO ONPEACTHTb XapakTep
GuiIbTpallMOHHOTO TOJNS  BOAO3a0Opa, T. €. TMOCTPOUTh TUIAPOJUHAMHUYECKYI) CETKY
(GWIbTpalMOHHOTO  TeueHHWs.  Xapakrep  (QUIBTPAIIMOHHOTO  TOJII  OMNpEeNeNsIeTcs
TUAPOTEOJIOTUYECKUMHU  YCJIOBUSMU B palloHe Bojo3abopa, a TakXke BHIOM U
NPOM3BOIUTENFHOCTBIO  €CaMOTO  BOAO3a0opa  (YUCIIO, B3aUMOPACIIONOKEHHE H  JACOHT
B0/103a00pHBIX CKBaxHH). [lo1 ruporeosornueckuMu yCiaoBUSMH B 3TOM CIllydae MOHUMAIOTCS
IpaHUYHBIC YCIOBHS S3KCILTyaTHPYEMOTO TOpM30HTa (YCIOBUS IMUTAaHHUA WU JIPCHUPOBAHHS, a
TaK)Ke yCJIOBHS CBSI3U C IPYTMMH BOJJOHOCHBIMHU TOPU30HTAMH M IIOBEPXHOCTHBIMU 30HAMH ), €T0
BOJIOTIPOHUIIAEMOCTb, MOLITHOCTh U aKTUBHAs TIOPUCTOCTh, U3MEHEHUS 3TUX MTapaMETPOB B IJIaHE
U TI0 pa3pesy.

I'pannyHbIe yCIOBUS BOJOHOCHBIX IIACTOB OIPENEISAIOT (POpMUpPOBAHHE (PUIBTPAIIMOHHOTO
noJisi BoJl03abopa M TPAeKTOpUU JMHUN TOKa B HeM. OCHOBHBIC TUIIBI IPAHUYHBIX YCIOBUI
paccmoTpensl B riiase 1.

Pa3HooOpasue rpaHUYHBIX YCIOBHM, a TakKe HEBBLAEPKAHHOCTh THAPOTEOIOTHYECKUX
napaMeTpoB IO TUIOMIAJAN BeChbMa YCIOXKHAIOT 3a/1a4y MOCTPOCHHUS THIPOAMHAMUYECKON CETKU
GuIbTpAalMOHHOTO TeueHus. bombiime 3aTpyliHEHHS BO3HHKAIOT TakKe B CBSI3U C HE
pa3paboTaHHOCTHIO METOJIOB MOCTPOSHHS THAPOJUHAMUYECKON CETKU JABIKEHHS IS CIIOKHBIX
rpaHUYHBIX ycnoBuil. [loaToMy N1 HaXOXKIACHHS TPAHUI] KCKOMOM 30HBI CAHUTAPHOU OXpaHbI B
OOJIBIIMHCTBE CIy4yaeB MPHUXOIUTCS NpuberaTb K HW3BECTHOM CXEMaTHU3alUH IPHUPOTHON
00CTaHOBKHU.

Haubonpmee mnpubmkeHne K  peaqbHOW NPUPOJHOW  OOCTAaHOBKE JaeT  METOJ
MOJICJIUPOBAHUS, MO3BOJSIONIUN TMOMYyYUTh OJIM3KHME K pPealbHO BO3MOXXHBIM JIMHHM TOKa B
(GWIBTPaIMOHHOM TOJIE TaHHOTO BO/03a00pa, ecii, KOHEUYHO, THAPOTEOIOTHIECKUE YCIOBUS B
paiioHe B0o/103a00pa XOpOIIO U3BECTHBI U MOTYT OBITH JOCTATOYHO BEPHO 3aMOACITUPOBAHBI.

. Heckonpko Ooinbliee nckakenue aaeT rpado-aHATUTHUSCKHA METO, 3aKITFOYAIONINNCS B
HAIOKEHUH (PUIBTPALIMOHHOTO TMOJs, CO3JaHHOrOo paboToil Bog03a00pa, Ha eCTECTBEHHBIN
NOTOK, 3a/JaHHBIA KapToil wu3orunc (wim u3onbe3). [loHWKeHHWs ypOBHS, BBI3BaHHBIE
B0J103a00pOM, OIpPENENAI0TCA aHAIUTUYECKUMHU pacueTaMH MO COOTBETCTBYIOUIMM (OpMYJIaM.
[lpy >TOM OOBIYHO TPUHUMAETCS JOMYIIEHHWE, YTO BOJONPOHHUIIAEMOCTh W MOIIHOCTh
BOJIOHOCHOT'O TOPU30HTA HE U3MEHSIOTCSI 10 IMJIOIIA M.

I'pannusl  BTOpOro 1mosica CAHMTAPHOM OXpaHbl IO TUAPOJUHAMUYECKOM  CETKE
YCTAQHABJIMBAIOTCS WJIM HEMOCPEACTBEHHO IO HEWTpaqbHOW JMHMM TOKa (B cCilydae, €cliu
MOCTYIIJIEHUE 3arps3HEHUN B palloHe BO103a00pa JOJKHO OBITh MOJIHOCTHIO UCKIIIOUEHO), UIH B
3aBHCHUMOCTH OT 3a/JaHHOTO JOMYCTUMOI'O BPEMEHHU MPOABIKEHHS 3arpsi3HEHHBIX PacTBOPOB K
B0J103200py, OIMHAKOBOTO IO BCEM JIMHUSAM TOKa. B TIocieHeM cirydae Ha KaXI0i JTMHUN TOKa,
CYMMHUpYsSI BpeMsl MpPOABIKEHHUS YaCTHIl >XKUAKOCTH BJOJIb OTPE3KOB JIMHUU TOKA, MEXIY
COCEIHUMH THIIPOU3OTUIICAMHU MPHOIMKEHHO HAaXOIUTCS TOYKA, BPEMS IBMKEHHUS OT KOTOPOU
710 BO/103a00pa MO JAAHHOW JIMHUHU TOKa OyleT paBHO 3aJaHHOMY. JIMHMS, coequHsoImas Bce
MOJTyYeHHBIE TAaKUM 00pa30M TOYKHM Ha Pa3IMYHBIX JIMHUSAX TOKA, U OyAeT MCKOMOW TpaHHIIeH
30HBI.

[MompoObHO Tpado-aHanUTUYECKHHd METOA  BBIACICHHS 30H CAHHTAapHOW  OXpaHbI
paccmaTpuBaercs B paborax B. 1. Bnagumupckoro (1962 r., 1963 r.).

MeTtoapl MOIETMPOBAHUS HAa AHAJIOTOBBIX MAallMHAX M Trpad0-aHATUTUYCCKUN SBISIOTCS
3a4acTyl0 BeCbMa TPYAOEMKHMH U CJIOXHBIMH, OCOOEHHO €CJIM 30HAa CAHUTAapHOM OXpPaHBI
paccUYMTHIBACTCS HA ONPEACICHHBIH CpoK. [103TOMY OHUM JOJKHBI JIMIIb MTPAMEHSTHCS HITH TS
CJIOKHBIX THJIPOT€0JIOTHYECKUX YCIOBUI (METOJ MOJEIMPOBAHUS), NMPHUBEIECHHE KOTOPBHIX K
NPOCTEHIIMM CXeMaM MOXET JaTh OOJbINNE OIIMOKH, WM MPH BOJ03a00pe, COCTOSIIEM U3
pasHO NEOUTHBIX U XAOTHMYHO PACIIOJIOKEHHBIX CKBAXKUH (METOJbI MOJEIUPOBAaHUS U rpado-
aHATUTHYECKU). J{Is1 CpaBHHUTENBHO TMPOCTHIX THAPOTEOTOTHMYECKHX YCIOBHH M HEKOTOPBIX
BUJIOB BOJ103a00pOB pa3zpaboTaHbl Oosiee MPOCThie U YAOOHBIE TMIPOAMHAMHUYECKUE METOJIbI
pacyera 30H CAaHUTApHOW OXPAHBI, MO3BOJISIONIAE OBICTPO W C JIOCTATOYHOH 0OOCHOBAHHOCTBIO
YCTaHOBUTH TOJI0KECHUE HCKOMOUW TpaHMIlbl 30HbI (MuHkuH, 1966).



I'eonornueckue opraHu3aluy, MNPOBOJSLIME JETAIbHYIO pPa3BEIKy MOA3EMHBIX BOJA H
NpEeCTaBIAIOIINE pa3BeJaHHbIe 3amackl Ha yTBepxkaeHue B I'K3, 1OMKHBI B COOTBETCTBHU C
uHcTpykuuenn I'K3 (1962) npencraBuTh peKOMEHIALMM I10 YCTAHOBJIEHHWIO 30H CaHUTapHOMN
OXpaHbl IPUMEHUTENBHO K CXEME PacyeTHOro BoJo3abopa ¢ TeM, 4TOObl OpraHbl CaHUTApHOU
CIIy’kObI, 00CJI€10BaB BBIJCICHHYIO 30HY OTPaHUYEHUN, MOIJIM OOOCHOBAHHO CYIUTh O TOM,
YIIOBJIETBOPSIET JIM OHA MpEAbABISIEMbIM K Hell TpeOoBaHusM. [Ipu 3TOM, Kak mpaBuio,
CHEeUMATbHBIX HCCIENIOBaHUNA MPOBOAUTH HE TpeOyercs. [lns BblieneHus 30H CaHUTapHOU
OXpaHbl B 3THX YCIOBHUAX JOCTaTOYHO MCIIOJIb30BaTh MaTe€pHajbl IMPOBOAMBLIMXCS pPaHee
TUIPOre0JIOTHYECKUX ChEMOK M MaTepHalibl pa3BEJOUHBIX PaloT.

Ecnu B nporiecce pa3Be1ouHbIX paboT OyaeT 0OHapykKeH odar 3arpsi3HeHHs MO0I3EMHBIX BOJ
Wi OyAyT BBISBICHBI YYacCTKH pPACIpOCTPAaHEHHsS MHHEPAIM30BAHHBIX BOJ W HE YAACTCS
IepeHeCcTH pa3BeAyeMblil BOA03a00p Ha Apyroe, O€30MacHOE C TOYKH 3pEHHs COXpaHEHUs
KayecTBa OTOMPAeMOM BOJABI MECTO, TO Yallle BCEro TpedyeTcs MpoBeAEHHE IOMOJHUTEIbHBIX
CHELMaNbHbIX HCCIIEAOBAaHUM 10 YTOYHEHHIO TI'paHUL] PACHpPOCTPAHEHUS] MHHEPATM3OBAHHBIX
BOJI, a TAaK)K€ IO BBIABJICHUIO XapakTepa M MaciTabOB ouara 3arpsi3HEHHs, YCIOBUH €ro
0o0pa3oBaHUsl U pacIpOCTpPaHEHHs. ODTH CBEIEHUS HEOOXOAUMBI JUIsl TaKoro pa3MeIleHUs
IPOEKTUPYEMOT0 BOJ103a00pa, 4YTOOBI OKOJIO HEFO MOXKHO OBIJIO OPraHU30BaTh 30HY CAHUTAPHOM
OXPaHBbl, YJOBIETBOPSIONLYIO IPEIBIBIAEMBIM K HE TpeOOBaHUAM.

Takum 00pa3zom, BO BCeX CIydasx, Py HAIMYMK OYara 3arps3HEHHUs B IMOI3EMHBIX BOJIAX, B
paiioHe NMPOEKTHPYEMOro B0j103ab0pa U IpU €ro OTCYTCTBUM — OKOJIO BOj03abopa TpedyeTcs
BBIJIETIUTH 30HY CAHUTApHOI oxpaHbl. Bce He0OX0oaMMBIE 1Jis 3TOrO pacyeThl U BbIIEICHUE 30HbI
CaHMTapHOM OXpaHbl, a TaKXXe PpPEe3yJbTaTbl IMPOBEACHHBIX CIELHAIbHBIX HCCIEIO0BaHUN IO
M3YYEHHI0 MaciiTaba M XapakTepa MUCTOYHUKOB M OYaroB 3arpsi3HEHUS MOJ3EMHBIX BOJ, €CIIU
OHU OynyT OOHapyXeHbl, IPUBOJAATCS B OTACIBHOM pa3jeiie MpPeJCTaBIsIeMOro OT4YeTa I0
JeTalbHON pa3Belke MoA3eMHbIX BoJ. K 3TOMy paszmeny mpuiaraercss cxema pa3BeIaHHOIO
BO/03a00pa € TpaHUIAMM PACCUMTAHHOM 30HBI CAHMTAPHOM OXpaHbl C Y4acTKaMH
pacmpocTpaHeHHs MUHEPAIM30BaHHBIX BOJ WM C KOHTYpaMH OOHApYXEHHBIX OYaroB
3arpsA3HEHUs] IOJ3EMHBIX BOJ M BO3MOYKHBIX HCTOYHHMKOB TaKOI'O 3arps3HEHus, a Takxke
IPUJIAraloTcsl pa3pesbl, rpa@uKkyd M TaOIUIbl, WUIIOCTPUPYIOLIUE COCTaB 3arpsi3HEHHBIX BOJ,
U3MEHEHMs 3TOr0 COCTaBa B MEpHO]] HAOIIOACHUN U pacupeiesieHHe 3arpsi3HeHNs B IJIaHe U O
ri1yOuHe.

Beinenenue 30H caHuTapHON OXpaHbl OyJeT 0OOCHOBaHHBIM, a caMa 30Ha OyJeT OTBeuyaTh
CBOEMY Ha3HAYEHUIO TOJILKO B TOM CIIy4ae, €CH MpU MPOEKTUPOBAHUH 30HBI OYAYT JOCTaTOYHO
XOpOILO M3BECTHBI MAPOTEOJIOTUYECKUE YCIOBUS TEPPUTOPHHM, B NpeAesaax KOTOPOHW 3Ta 30HA
Oyner ycraHoBieHa. IIpexne Bcero IOMKHBI OBITh BBISICHEHBI YCIIOBUS 3allMIEHHOCTU
HaME4yaeMoro K SKCIUTyaTallud BOJOHOCHOI'O TOPHM30HTa OT 3arps3HeHus. YToObl CyquTh O
CTEMEHM 3alllMIIEHHOCTH BOJOHOCHOTO TOPU30HTA OT 3arpsi3HEHUs, HY)KHO SCHO INpEACTaBUTH
XapakTep BO3MOXHOTO 3arpsA3HEHMs, €r0 MCTOYHUKM M BO3MOXKHBIE ITyTH NPOHUKHOBEHHUS K
MOJI3EMHBIM BOJIaM.

BU/bI 3ATPA3ZHEHUSA IOA3EMHBIX BO/I

Bce Buabl 3arps3HEHHs IMOA3EMHBIX BOJA II0 MX IIPOSIBIICHHIO, IIOCIEICTBUAM U Mepam
00pbOBI MOXKHO pa3fefiuTh Ha YEThIPE HEPAaBHOIICHHbIE I'PYMIbI: OaKTepHaTbHOE, XUMUYECKOE,
MEXaHUYECKOE U PaIUOAKTUBHOE.

bakrepuanbHOe 3arps3HEHHE MOXKET BbI3BaTh 1 MHOTOKPATHO YK€ BBI3BIBAJIO PA3HOTO PoOJIa
anujeMuueckue 3aboneBaHusa. [IpOHMKHOBEHME U  paclpoCTpaHEHHE OaKTepHaIbLHOTO
3arpsi3HEHUS JIMMUATHPYETCS] OYUIIAIOIIMMYU CBOMCTBAMU IOYB M T'OPHBIX NOPOJ, YEPE3 KOTOPhIE
(GWIBTPYIOTCS 3arpsA3HEHHbIE PAcTBOPBL. MaciTaObl 3arpsA3HEHUs] 3aBUCIT OT WHTEHCHBHOCTHU
€ro MOCTYIUIEHUS U OT BbDKMBaHMs OaKTepuil B 30HE adpallii U B IOJ3EMHBIX Bojax. M3BecTHO,
4TO BCE aHA’pOOHBIE OAKTEpUH, K KOTOPHIM OTHOCHUTCS U OOJIBIIIMHCTBO MAaTOT€HHBIX OAKTEpHiA,
norubaroT B a’pupyeMoil cpene, ecau OHM OyIyT HAaXOJWUTbCS B HEW ONpeJeeHHOE
HEIPOJOJIKUTEIIBHOE BPEMSL.

OnbITHI MOKA3bIBAIOT, YTO CJIOM XOPOLIO a3PUPYEMOT0 MEJIIKO3EPHUCTOTO MECKa MOIIHOCTHIO
3 M TIOJIHOCTBIO OYUINAET 3arpsi3HEHHbIE BOJBI OT OAKTEpUii— OHHM MOrUOar0T UK COPOUPYIOTCS



nopoioii. B mocneaHem citydae ux ®KU3HEACSITEILHOCTD MoaBisieTcs. Eciu KuBbie TaTOTCeHHbBIE
OaKTepHUH TEM WM WHBIM IyTEM IOMAJal0T K MOJA3EMHBIM BOJHBIM OaKTEpHSAM, TO OHH MOTYT
HAXOJHUTHCSI B HUX JIOBOJBHO JOJTO€ BPEMsl, JBUTASICh C TPYHTOBBIM MOTOKOM. OmHAKO 0
HACTOSIIETO BPEMEHH HET JIOCTATOYHO yOSAMTEIbHBIX JAHHBIX O BPEMEHHU BDKUBAHUS OaKTepUi
B MOA3EMHBIX Bogax. CnemyeT OTMETUTh, 4YTO TMOJyYCHHE TaKWX JaHHBIX BechMa
3aTPYIHUTEIILHO, TaK KaK B IMOJA3EMHBIX BOJAX PAa3JIMYHOrO COCTaBa M TEMIIEPATYPHI BPEMs 3TO
Oyner pa3nmuuHbiM. [10 OJHUM OMBITAM OHO PAaBHO OAHOMY MECSILY, IO JPYTUM — JOCTUTAET
JIBYX JIET U OoJee.

Haubonee wacto BcTpedaroTcs Clydad XUMHUYECKOTO 3arpsi3HEHUS IMOJ3EMHBIX BOA. JTO
3arpsi3HEHUE SBJISCTCS B OOJIBIIIMHCTBE CIIYYacB CAMBIM CEPhE3HBIM U TPYJIHO YCTPAHUMBIM.

XUMHUYECKOE 3arps3HEHUE MOXKET OBITh OpPraHMYECKUM U HeopraHudeckuM. [Ipu 3ToMm Kak
IIepPBOE, TAK ¥ BTOPOE MOXKET OBITh TOKCHYHBIM U HETOKCHYHBIM.

TokcuuHOE XMMHUYECKOE 3arps3HCHHE MOXKET BBI3BaTh OTPABJIICHHE HACEJICHHS,
MOJIB3YIOMIETOCS TOJ36MHBIMH BOJIAMH, Pa3HOI0 POJa COCAUHCHHSIMH TSDKEIBIX METaJlIOB,
apCEHUIOB, IUAHUIOB U T. [I., COACPIKAIUMUCS B CTOYHBIX BOJAX.

HeTokcu4HOe XHMMHYECKOEC 3arps3HCHHE BBIPAKACTCS B IOBBIIMICHUH COJCPIKAHHS
OTJICTBHBIX YK€ HMMCIOIIUXCS B TOJ3EMHBIX BOJAaX KOMIIOHCHTOB WJIH B IOSBJICHHH HOBBIX
COCMHEHUH. DTO MPUBOIUT K TAKOMY YXYIIICHUIO OPTaHOJICHITHYECKUX CBOWCTB WM COCTaBa
MOJI3EMHBIX BOJI, YTO JajbHEHINee WX YIOTPEOJICHHE IS MEeJeH MUTHEBOrO0 BOJIOCHAOKEHUS
CTaHOBUTCS HEBO3MOJXKHBIM WJIM CYIIECTBEHHO YXYAIIACT YCIOBHS MCIIOJIb30BAHUS MMOA3EMHBIX
BOJI JUTSl XO35HCTBEHHO-TTUTHEBBIX IeNIel (YBEITMYCHHE KECTKOCTH, COJCPKAHKE JKele3a U T. JI.).

XUMHUECKOE 3arpsi3HEHHE, €CITU OHO He COPOUpPYETCs BOAOHOCHBIM IIJIACTOM M HE BCTYIAET
C HUM BO B3aWMOJICHCTBHE, MOXKET OCTABAThCS B TOJ3EMHBIX BOJAaX HEOMPEICIICHHO JOJITUI
CPOK.

MexaHndeckoe 3arps3HCHHE BCTPEYACTCSl B IOJA3EMHBIX BOJAaX BechMa peako. Ecmm
BOJIOHOCHBIN IUTACT IMPEJICTABICH MECKaMH, TO MEXaHHYECKHE MPUMECH OT(HUIBTPOBBIBAIOTCS
YK€ Ha TIEPBBIX METpax MABWKCHHUS 3arps3HCHHBIX BOJI [0 BOJOHOCHOMY IuIacTy. B
TPEIIMHOBATHIX IOPOJIaX OHHM PACIPOCTPAHSIOTCS HECKOJIBKO JOJbINE, XOTS M 3J1eCh OBICTPO
UCYE3al0T W3 pacTBopa. M TOJNBKO B CHIBHO 3aKapCTOBAHHBIX MAaCCHBaX MEXaHHYECKOE
3arpsi3HEHUE MOXKET PACIPOCTPaHIThCs Ha Oonbline paccTosHus. ClieqyeT y4uThIBaTh, YTO
HAIMYUE MEXAaHWUYEeCKOTO 3arps3HCHHS  SBIIICTCS  IOKa3aTelieM BO3MOXHOTO  OOIIero
(XMMHUYECKOTO U OaKTepUaIbHOT0) 3arpSI3HEHHS MTOA3EMHBIX BO/I.

PannoakTrBHOE 3arpsi3HEHUE CBA3aHO ¢ PabOTON aTOMHBIX YCTAaHOBOK, a TAKXKE ¢ pailoHaMu
pa3pabOTKHM YpPaHOBBIX M JPYTMX MECTOPOXKACHUW, TAe BOAOOTIWB, OTBajbl WU
XBOCTOXPAHWIHIIA MOTYT CTaTh HMCTOYHHUKAMH PAJMOAKTUBHOTO 3arps3HCHUS. 3HAYUTEIIbHAS
YacTh pPaJUOAKTUBHBIX 3arps3HEHUN BCIEICTBHUE BBICOKOM COpOMpPYEeMOCTH TIOYTH He
pacipoCTpaHseTcs MO TOTOKY, HO HEKOTOPBIC W3 HUX HAXOJSATCS B PACTBOPE U MEPEMEIIAIOTCS C
HUM BeChbMa MPOI0JKUTENBHOE BPEMSL.

NCTOYHUKHU 3ATPASHEHUA U IIYTHU ET'O ITIPOHUKHOBEHMUS K
HOA3EMHBIM BOJAM

3arps3HA0IINE BEIIECTBA MONAAAI0T K MOJ3EMHBIM BOJaM, KaK IIPaBWIO, B BUJAE BOJHBIX
pactBopoB. 1l03TOMYy BOJOHOCHBIE TOPHU30HTHI, IEPEKPHITBIE BOJAOYHNOPHBIMU IOPOJIAMH,
€CTECTBEHHO, JIYYIlIe 3aIlMILEHBI OT IPOHUKHOBEHUS K HUM 3arpsI3HEHHBIX PACTBOPOB.

HcrounnkaMu 3arps3HEHUS] TPYHTOBBIX BOJ SIBJISIFOTCS:

1) pa3HOrO pojia Y4acTKU CKOIUIEHHUS OBITOBBIX M MPOMBIIIICHHBIX CTOYHBIX BOJ (TIPYIbI-
OTCTONHHKH, TNPYJbl-HAKOIUTENN, IIJAMOBbIE MPYIbI, BBHI'PEOHbIE SIMBI, XBOCTOXPAHMUJIUIIA,
nojs GuIbTpanuu, 0010Ta, 03€pa U Jp.), U3 KOTOPBHIX 3arps3HEHHBIE PAaCTBOPHI MOMNAJAIT B
TPYHTOBBIE BOJIbL, (GUIBTPYSICh U€pPe3 CTEHKH U THO XPAHWJIMILL;

2) pa3HOro poja YYacTKM CKOIUICHMS Ha MOBEPXHOCTU TBEPJBIX OTXO/I0B, OCOOCHHO
OTXO0J/I0B XMMHUYECKUX MPOU3BOCTB (3arpsi3HEHHbIE TEPPUTOPUH MPOMBIIUIEHHBIX TPEINPUATHIH,
CBQJIKM, COJEOTBAJIBl W T. J.), IJIe HPOMCXOJUT 3arps3HEHUE BBIMAJAIOIINUX aTMOC(HEPHBIX
0CaJIKOB U TOCHEYoas UX (UIbTpaIMsl Yepe3 30HY adpallii Ha MECTax CKOIUIEHHUS OTXO/0B
WIN B TIOHM)KEHUSX perbeda, Ky/la CTeKaloT 3arpsi3HEHHbIE TOBEPXHOCTHBIE BODI;



3) nedexTHas KaHATU3AIMOHHAs CETh, OTBOAMINAS CTOYHBIE BOJBI (pa3pyLICHBI HIU
IPOTEKAOT TPyOBl, OTCYTCTBYET WM Da3pylleH BOJOYHNOPHBIH S5KpaH B JIHE M CTEHKAx
oTBOAANIMX KaHaB). CTOYHBIE BOABI PHIBTPYIOTCS Yepe3 30HY adpalluy;

4) y4acTKM CKJIaJUpOBaHMsS M XpaHEHHs] HE(PTEenpoayKTOB, a TaKXKe ChIPbs M TOTOBOM
OPOAYKIMM XUMHUYECKUX IPOU3BOACTB, TJ€ HPOUCXOAUT 3arpsA3HEHHE  BBINAJAIOIINX
aTMOC(EpHBIX OCaZAKOB M THocienyoumas uxX QuiabTpanuus WM QUWIBTpaLUs CaMHUX
HEPTENPOAYKTOB MM JAPYIHX JKUJIKUX BEIIECTB M3 MECT XPaHWIUII HEMOCPEICTBEHHO K
TPYHTOBBIM BOJIaM;

5) y4acTKM caMOM3/IMBa Ha JHEBHYIO IOBEPXHOCTh MHHEPAIM30BAHHBIX BOJ M3 IIYOOKHX
CKBaXXMH, TJI€ IPOUCXOAUT (PUIBTPALMS STHX BOJ K TPYHTOBBIM;

6) 3emileiebUYECKUE OIS, HA KOTOPBIX IHUPOKO MPUMEHSIOTCS yI0OPEHUS U SIIOXUMHUKATHI,
a TaKKe 36MJICACIIbYECKHUE T10JIs1 OPOIUEHUS CTOYHBIMU BOJIAMU;

7) cTouHbIE BOABI, COpachIBAEMbIE B MOTJIOMIAOIINE CKBAKUHBL;

8) HumXKenexallue BOJOHOCHBIE TOPU3OHTHI, COJEPXKALIME MHUHEPAIN30BAaHHBIE BOJBI.
[Tocnennue ABIASAIOTCS UCTOYHUKOM 3arps3HEHMS TOJBKO B TOM CIIy4ae, €CJIM OHU COEAUHSIOTCS
C TOPU30HTOM TPYHTOBBIX BOJ yepe3 3aTpyOHOE MPOCTPAHCTBO IJIOXO OOOPYIOBAHHBIX U HE
3aTaMIIOHUPOBAHHBIX PA3BEAOYHBIX CKBAXUH WJIM Y€pe3 KOPPOAHMPOBAHHBIE (MM OOOpPBAaHHBIC)
TPYOBI 3TUX CKBaXHH, a Ib€30METPUUECKUI X YPOBEHD BbIIIE, YEM YPOBEHb I'PYHTOBBIX BO/I.

3HAUUTENbHO MEHBIIIE UICTOYHUKOB, BbI3BIBAIOIINX 3arps3HEHUE apTE€3MAHCKUX BOJOHOCHBIX
ropu3oHToB. K HUM OTHOCATCS yKe NepeuyuciieHHble (IYHKThl 7 ¥ §) HUCTOYHHKH, a TaKXKe
3arpsi3HEHHBIE TPYHTOBBIE BOJIbl, €CJIIM BOJOYIOpHas KpOBJIS apTE3MAHCKUX TOPU30HTOB
HapyILlIeHa TOPHBIMU BBIPAOOTKAMH UJIH €CJIM B HEW UMEIOTCS «TUAPOre0I0IHYECKHE OKHAY.

[Ipn skcrutyaranuu BOJOHOCHBIX TOPU30OHTOB K HAa3BaHHBIM BO3MOXHBIM HCTOYHHKAM
3arpsA3HEHUs] NpPUOABIIAIOTCS PEKU U BOJOEMBI, KOTOpbIE T'MJIPABIMYECKH TECHO CBSI3aHbI C
AKCILTYyaTUPYEMBIM BOJOHOCHBIM TOPU30HTOM U COJIEPKAT 3arps3HEHHBIE BOJIBI.

Cnenyer OTMETUTBH €€ OAMH MCTOYHMK 3arps3HEHUs, KOTOPBIA MOXET BO3HUKHYTH B
palioHEe HEKOTOPBIX PYAHBIX MECTOPOXKIEHUMU, pa3pabaThIBaEMbIX C BOJOMOHIKEHHEM. [Ipu
OJbEME YPOBHSA IOJ3EMHBIX BOJ, BBI3BAHHOM pa3HOro poaa ImepebosMu B pabore
BOJIONIOHU3UTENBHBIX CUCTEM, MOKET IPOUCXOAUTH 3arpsi3HEHUE MOJ3EMHBIX BOJ B pe3yibTaTe
pacTBOpPEHUs JIESTKOPACTBOPUMBIX COETUHEHNH, 00pa30BaBIINXCS B paHEe OCYIIEHHON 30HE.

3arpsi3HeHHbIE PacTBOpBI MMOMANal0T B TPYHTOBBIE BOJBI pa3HbIMU myTsimMu. HauOoinee
qacThIi CIy4ail — MHQUIbTpALMS Yepe3 30Hy adpallud WK HEMOCpeICTBeHHas (pUIbTparys oT
MCTOYHUKA 3arpsi3HEHUS.

YacTto myTsAMU NPOHUKHOBEHMSI 3arpsI3HEHHBIX PAacTBOPOB K IMOJI3EMHBIM BOJAM SBIISIETCA
3aTpyOHOE MPOCTPAHCTBO IJIOX0 00OPYJOBAHHBIX 3KCILTYaTallMOHHBIX M Pa3BEIOUYHBIX CKBa)KHH,
PAcIONIOKEHHBIX BOJIM3M BO3MOKHBIX HCTOYHHKOB 3arps3HEHHs WIHM YTEIUIEHHBIX Ha YCTbe
MaTepuaIoM, COAEPKaIINM 3arpsi3HsIOIIMe BellecTBa (11aK, HaBo3 U T. 1.).

SAHIMINEHHOCTD OKCIINIYATUPYEMBIX BOJOHOCHBIX
TI'OPU30HTOB OT 3ATI'PA3HEHUA U CBA3AHHBIE
C HEHl TPEBOBAHWS, TPEJIBABJISIEMBIE KO BTOPOMY
MMOSAICY CAHUTAPHOM OXPAHBI BOJO3ABOPOB
MNOA3EMHbBIX BO/J{

K daxropam, ompenensionyum 3alMIIEHHOCTh BOJAOHOCHBIX TOPU30HTOB OT 3arps3HEHHS,
OTHOCSITCSI JIUTOJIOTMYECKUN COCTaB, CTPOEHWE M MOIIHOCTh 30HBI ad’pallid, XapakTep
BOJIOHOCHOT'O TIJIACTA U YCJIOBHS €ro CBSI3M C MOBEPXHOCTHBIMHU BOJAMH, a TAK)K€ MOIIHOCTh U
BBIZICP)KAHHOCTh TJIMHHUCTBIX TOJII, CJAraroliuX KpPOBIIO M TIOJOIIBY PacCMaTPUBAEMBIX
BOJIOHOCHBIX TOPU30HTOB. OT JIMTOJOTUYECKOTO COCTaBa, CTPOEHUS U MOILIHOCTH 30HBI a’3paluu
3aBUCHUT 3alUIICHHOCTh TPYHTOBBIX BOJ TJIABHBIM 00pa3oM OT OaKTEPHAIBHOTO 3arps3HEHUS.
Ecnu 30Ha aspanuu cio)keHa TIIMHAMH, CYIJIMHKAMH WM TIUHUCTBIMU TIECKaMH MOIIHOCTBIO
CBBIIIE 3 M U HE CO3JaeTcs CIUIOUIHOrO (PUIIBTPALMOHHOTO TIOTOKA CBEPXY, T. €. €CIU 3Ta 30Ha
a’pUpyeTCs, TO MOKHO HE OMacaThCsl OaKTEpUaTbHOTO 3arpsi3HEHUS TPYHTOBBIX BoA. Ecim 30Ha
a’parfu CI0KEHA TPEIIMHOBATHIMH CKaJbHBIMU U MOJTYCKAIBHBIMH MTOPOJAaMU U OCOOCHHO €CIn



3TH NOPOJbl 3aKapCTOBaHbl, MOCTYIUIEHHE 3arps3HEHMs] K TPYHTOBBIM BOJAM CYIIECTBEHHO
o0neryaercs.

XUMHUYECKOE 3arpsA3HEHHE MOXKET I0NaAaTh K IPYHTOBBIM BOJAM U IPH OTCYTCTBUHU
CIUIOIIHOIO (MIIBTPALMOHHOTO IIOTOKA Yepe3 30Hy a’palMy. [ IMHUCTBIN coCcTaB 30HBI a’paliu
HE SIBJISIETCA [IPU 3TOM FapaHTUPOBAHHBIM MPENSATCTBUEM 3aTrPSA3HEHUIO.

JIutosmorndyeckuii cocraB M CTPOCHUE BOJOHOCHOI'O IIACTa ONPEIENISIOT MAacIITaObl
pacrnpoCTpaHEHHUs] 3arpsi3HEHUM IOCia€ TOro, Kak OHM TEM WJIM HHBIM IIyTeM IOHaayT B
BOJIOHOCHBIN ropu3oHT. Uem Oonbie kK03hUIMEHT (UIbTpaluy IUIACTa U YE€M MEHBLIE €ro
aKTHBHAsg IOPUCTOCTb, TEM Jajbll€ IMPU IPOUYUX PABHBIX YCJIOBMSIX PpPaCHpPOCTPAHUTCS
3arpsi3HEHUE 110 IJIacTy.

Hannune KapcTOBBIX KaHAJOB MOXKET NPUBECTH K TOMY, UYTO Jake OaKTepHalbHOe
3arps3HEHUE, BpEMs HaXOXKICHHS KOTOPOro B IOJ3EMHBIX BOJAX SBISAETCS JIOCTaTOYHO
OTpaHUUYEHHBIM (3aBUCUT OT CpOKa BBDKHMBAEMOCTH OaKTEpUii), MOYKET paclpOCTPaHUTHCS Ha
MHOI'0 KHWJIOMETPOB OT UCTOYHHKA 3arps3HEHUS.

VYcnoBus cBsI3U BOJOHOCHOI'O TOPU30HTA C IMOBEPXHOCTHBIMM BOJOEMAMHU M BOJOTOKAMHU
XapaKkTepU3yrT BO3MOXKHOCTh MOMaJaHHs K MOA3EMHBIM BOJIaM 3arpsi3HEHHbBIX MOBEPXHOCTHBIX
BoA. OmnpenensomumMi IpU 3TOM SBJISIOTCA: INIyOMHA Bpe3a pEUHbIX JOJMH U BOJOEMOB IO
OTHOILEHHIO K BOJOHOCHBIM T'OPHU30HTaM, 3KPaHUPOBAHHOCTb HUX THA U OOPTOB, MOILHOCTh
QJUTIOBUAJIBHBIX OTJIOXEHUH, UX BBLAEPKAHHOCTh M MEXAHWYECKUH COCTaB, HaJIU4UE WIU
OTCYTCTBUE BBIJIEPKAHHBIX TIJIMHUCTBIX CJIOEB, OTHAEISIOMMX BOJOHOCHBIH TI'OPH30HT OT
MOBEPXHOCTHBIX BOI.

XapakTep M BBbIICPXKAHHOCTb TJIMHUCTBIX TOJIL, Pa3JeNsIOLMX BOJAOHOCHBIE TOPU3OHTHI,
ONpEAEAI0T YCIOBUS MEpeTeKaHus IOA3EMHBIX BOJ W3 OJHOTO TOPU30OHTAa B JPYrol u, B
YaCTHOCTH, IE€PEeTEeKaHUE 3arps3HEHHbIX TIPYHTOBBIX BOJA B HIKEJIEXallUe BOJIOHOCHBIE
FOpU30HTBL. MOXHO C JJOCTaTOYHOM YBEPEHHOCTbIO CUUTaTh, YTO MEpPETEKAaHUE 3arpsA3HEHHBIX
BOJI BO3MOJKHO JIMILb MPU HAIUYMM «TUIAPOTEOJOTHUYECKUX OKOH»— Pa3sMbIBOB WU JPYroro
poaa nepeprIBOB B Pa3AeISAIONICH TOPU3OHT INIMHUCTOM TOJILIE.

HauOonee 3amuiieHHbIMU SBISIOTCS INTyOOKHE apTE3MaHCKUE M MEXKIUIACTOBBIE BOJbI,
M30JIMPOBaHHbIE CBEPXY HENPOHUIIAeMON KpOBJEH M HMeEolue o00JIacTu NHTAaHHA Ha
JIOCTaTOYHO OOJIBIIOM YJIJIeHUH OT pailoHa BoJo03a00pa.

B MeHee OnaronpusiTHBIX YCIOBHUSIX HAaXOAATCS apTE3MAHCKUE BOJOHOCHBIE TOPU3OHTHI,
COEIMHSIOIIUECS C TPYHTOBBIMH BOJAMH WIIM YEPE3 «THUAPOT€0IOTHYECKUE OKHAY, NN B PalioHe
PEYHBIX JIOJINH, BpPE3 KOTOPBIX HAXOAMTCA HUKE KPOBIM ATHUX TOPU30HTOB. 3/1€Ch MOMHMO
BO3MO>KHOT'O ITOCTYIUIEHHUS 3aTPSA3HEHHBIX IPYHTOBBIX BOJ YE€pPE3 «TUIPOre0I0rH4eCKHe OKHA» U
JOJIMHBl pa3MblBa CYIIECTBYeT elle Oousiblllas yrpo3a IOJCachlBaHMs —3arps3HEHHBIX
[IOBEPXHOCTHBIX BOJI Y€PE3 TOJILLY AJITIOBHSL.

B HaumeHee Gy1aronpusiTHBIX YCIOBUSX B OTHOUIEHMM 3aIUIIEHHOCTH HaXOJATCH, KaK yxe
OTMEUAJIOCh BBILIE, TPYHTOBBIE BOABL. JleficTBUTENBHO, cBbllle 70% BCEX BBIABICHHBIX CIy4acB
3arpsi3HEHUs OJI3€MHBIX BOJ MIPUXOAUTCS HA UX JOJIO.

OneHka CTENEHM 3aIMIIEHHOCTH BOJOHOCHBIX TOPU30HTOB B paliOHax IPOEKTHPYEMBIX
B0/103a00pOB MPOBOJUTCS 10 MaTepuaiaM T'HIPOTre0JIOTHYECKON U Te0JIOTUYECKON ChEeMOK, Kak
IUIAHOBBIX, TaK M CIELUANbHBIX, MPOBOJAMBIIMXCA Ha TMpUIEraloume k Bojxo3adopam
TEPPUTOPHUH, a TAKXKe MO MaTepuaiaM pa3BeIKu caMHuX BoA03a00poB. IIpu 3TOM HOKHBI OBITH
IIOJIyYEHBl CBEJIEHUS O MOLIHOCTH, CTPOEHMH U JIMTOJOIMYECKOM COCTAaBE 30HBI a’palluy, MX
W3MEHEHWH TI0 IUIOLIaJM, BBISBICHBl Y4YacTKH, HauOoliee yrpoxkaemble B OTHOIICHUU
3arps3HeHus. LlenecooOpa3Ho BRIICHUTH 3aKOHOMEPHOCTH B COOTHOILEHHSX MMbE30METPUUECKUX
YpOBHEH M XHMHYECKOTO COCTaBa pa3IMYHBIX BOJOHOCHBIX TOPHU30HTOB Ha YYacTKax HX
COBMECTHOTI'O PAaCIPOCTPAHEHHUS.

CHmKeHne Nbhe30METPUUECKUX YPOBHEH HSKCIUIyaTHPYEMbIX apTe3WaHCKUX BOJOHOCHBIX
TOPU30HTOB IIPU HAJIWYMHM «TUIAPOTE€OJIOTMYECKUX OKOH» B MX KPOBJE WJIM IOJOIIBE MOYKET
CYILIECTBEHHO YMEHBIIUTh CTETEHb 3AIIUIIEHHOCTH MOCIEIHUX OT MOJITOKAa MUHEPAIN30BAHHbIX
BOJI CHHU3Y U OCOOCHHO OT MOJTOKA 3arpsA3HEHHBIX TPYHTOBBIX BOJ| CBEPXY, €CIM UX YPOBEHb
paHee OB HIKE YPOBHSI 3KCIUTYaTHUPYEMOTO BOJIOHOCHOTO ropuszoHTa. Heobxonnmo BbIIENINUTH
BCE YYAaCTKM JPEBHUX U COBPEMEHHBIX pa3MbIBOB B KpPOBJE ApPTE3MAaHCKUX BOJOHOCHBIX



TOPU30HTOB, YEPE3 KOTOPBIE BOZMOXKHA CBSI3b 3TUX FT'OPU30HTOB C BBIIIEIEKAIIUMH ITPYHTOBBIMU
WIA MOBEPXHOCTHBIMU BojaamMHu. HeoOXoauMo BBIACHUTH INIyOMHY BpE30B PEYHBIX JOJIMH U
YCIIOBUSL B3aUMOCBSI3U BOJIOHOCHBIX T'OPHU30HTOB C NOAPYCIOBBIMHU BOJAMU M BOAAMM B pyclie
peK.

Haunbonee Hane)XHBIM KPUTEPHEM ISl CY)KICHHS O CBSI3U IMOBEPXHOCTHBIX M IOA3EMHBIX
BOJl SIBJSIFOTCS HAOJIOJEHHSA 3a PEKUMOM YPOBHS IOJ3EMHBIX BOJ B INPUPEUYHOH 30HE B
€CTECTBEHHBIX YCIIOBHSX U IPU OTKaukax. B mocnenHeM ciiydae 11€51€co00pa3HO UMETh JaHHbIE
0 pEKUME YpOBHs IOJ3EMHBIX BOJ Ha IPOTUBOIOJIOKHOM Oepery pekd WM B caMOM pycie.
Ecin BiusHUE OTKAuyKM pACHpPOCTpaHSIETCd HAa 3TU YYaCTKM — CBA3b IIOBEPXHOCTHBIX U
IIOJI3EMHBIX BOJ 3aTPyIHEHA.

[Ipu oOcrnenoBaHUM CaHUTAPHOTO COCTOSIHUSL PEUYHBIX BOJ CIIEAYET MMETh B BHJY, YTO B
pasnyHOe BpeMs rojla OHO MOXKET OBITh pa3iM4YHbIM. B dacTHOCTH, B IEpPUOJ MOJOBOAbS
KOHIICHTPALUS 3arpsI3HAIOIINX BEIIECTB MOXKET ObITh BO MHOTO Pa3 MEHbINE, YeM B MEKEHHBIN
HepUOJI, BCIEACTBUE PA3IMYHON CTENeHU pa30aBiIeHUs OJHOTO U TOIO e KOJIMYECTBAa CTOKOB.
[TosToOMy HEOOXOAMMO MMETh AAHHBIE O CAHUTAPHOM COCTOSIHMM BOJ B PEKE HE MEHEee YeM Ha
TPU-YETBIPE CPOKa, B TOM UHUCIIE 005S3aTEIbHO B MEXEHHBIH Iepuoj JietoM U 3uMoil. Kpome
3TOro, ClIEAyeT YUYMTHIBATh U CE30HHBIM XapakTep cOpoca B PEKHU CTOYHBIX BOJ HEKOTOPBIX
IIPOMBIIIICHHBIX TPEANIPUATHIH.

Bce nepeuncieHHble BbIIIE CBEJICHUS, NAIOIIKE NIPEACTAaBICHUE O CTEIICHH 3alIUILECHHOCTH
BOJIOHOCHBIX TOPU30HTOB OT 3arpsi3HEHUS, M03BOJIAIOT 00OCHOBAaHHO HAMETUTH T€ OIPaHUUYCHMS,
KOTOpBIE JIOJDKHBI COOJIFOJIaThCSA B IpeAesiax BTOPOro I0sfca CaHUTAapHOM OXpaHbl. IJTU
OTPaHUYEHUS ISl pa3IMYHbIX THIPOTr€0IOTHYECKUX YCIOBUM OYAyT pa3iMyHbIMU.

B mpenenax BToporo mosica CaHMTApHOM OXpaHbl BOJ103a00POB, HKCILIYyaTUPYIOLIUX
ITPYHTOBBIE BOJbl, HEJb3S [JOIYCKAaTh CO3JaHUE IEPEUYMCICHHBIX BBIIIE HCTOYHUKOB
3arpsi3HEHUs, TaKk KaK B IPOTUBHOM CITy4yae 3arpsi3HEHHbIE BOJIbI, [10IIaB TEM WJIM UHBIM IIyTEM B
IPYHTOBBIH NOTOK, 00s3aTE€ILHO PAHO WJIM MO3/IHO MIPUIYT B paiioH Bogo3abopa, €ciiy, KOHEUHO,
IPU JIBUKEHUH HE OYAET MPOUCXOIUTh UX CAMOOYMILIEHUE.

3ampeniaercs MpoBeAeHUE 3eMIISIHBIX paboT C pa3pyLIEHUEM 3alUTHOTO CJI0S BOJOHOCHOTO
TOPU30HTA M OpraHM3alMsl 30JI00TBAJIOB, MOJEH (UIBTPALUU, CTPOUTEIHCTBO MPOMBIIIIEHHBIX
OPENPUATHHA, TEPPUTOPUS KOTOPHIX MOXET OBITh 3arpsi3HEHa, a TaKKe cOpPOC CTOYHBIX BOJ;
OTPaHUYMBAETCS MCIOJb30BaHUE YIOOpEHUH U SJOXMMHUKATOB B CEJIBCKOM XO3SHCTBE;
PEryJIMpyIOTCS BCE CTPOUTENbHBIE pabOoThl; 0JaroycTpanBalOTCs CYIIECTBYIOIINME HaceJIeHHbIE
MYHKTBI; HE IOIyCKAETCs 3arpsi3HEHUE BOJIOEMOB U BOJIOTOKOB.

IIpu opranuzanuu BTOPOIO MOsica CAHUTAPHOM OXpaHbl BOA03a00POB, IKCIUTYaTHPYIOIIMX
apTe3MaHCKUE BOJABI, B psAJe CilydaeB TpeOOBaHHS MOTYT ObITh MeHee CTporumu. Ecimu ecTh
YBEPEHHOCTb, HallpUMEp, YTO MOBCIOJY B NpEAEIaX PACCUNTAHHON 30HBI CAHUTApHON OXpaHbl
HaMe4aeMblil K 3KCIUlyaTalluM apTe3MaHCKUM BOJOHOCHBIN TOPU30HT HA/I€KHO H30JIMPOBAH OT
TPYHTOBBIX BOJ TOJILEH BOJOYNOPHBIX OTJIOXKEHWH, TO B IpEAENax ITOW 30HBbI HEJb3s JIMILb
OCTaBJISITh HEJIMKBHUIWPOBAHHBIMU TOpPHBIE BBIPAOOTKH (CKBAXKMHBI, IIAXThl), HapYIIMBILINE
BOJIOYIOPHYIO KPOBJIIO TOPHU30HTA, @ caMa MPOXOJKa ITHX BBIPAOOTOK JOJKHA NMPOU3BOAUTHCS
CO CTPOTMM KOHTPOJIEM 3a KayeCTBOM M3OJSLUU MPOXOJUMBIX BbIPAOOTKOM BOJOHOCHBIX
TOPU30HTOB.

Ecnm e n3BeCTHO, 4TO B BOJIOYIIOPHOM KPOBJIE TOPU30HTA UMEIOTCS «THIPOTE€O0IOTHYECKHE
OKHa» WJIM B TpejAesax pacCUYMTaHHOW 30HBI CAaHUTAPHOW OXpaHbl MMEIOTCS 3a0pOIIeHHBIE
pa3BeOYHbIE WM JKCIUTyaTallUOHHBbIE CKBAXXKHHBI, JTUKBHUJALUS KOTOPHIX MO TEM WJIM HHBIM
IIPUYMHAM HEBO3MOXKHA, B IPEAETIaxX 30HbI JOJDKHBI BBINOIHATHCS T€ K€ OIPAaHUYEHMS], YTO U
IIPU SKCILTyaTalluy TPYHTOBBIX BOI.

JOINOJIHUTEJIBHBIE UCCJIIEAOBAHUSA, HEOBXOAUMBIE ITPHU
INPOEKTUPOBAHHWMU 30H
CAHUTAPHOI OXPAHBI BOJJO3AEOPOB,
PACIIOJIATAIOIINXCS B PAHOHAX BBISIBJIEHHOI'O
NJIN BO3SMOKHOI'O 3AT'PABHEHUSA TIOA3EMHBIX BO/J



B psine ciiyyaeB B pailoHax, i€ MPOU3BOAUTCS pa3BeaKa MOA3EMHBIX BOJ [l OpraHU3alun
BOJ103200pOB, OOHApPYXHMBAIOTCSI YYAaCTKH PACIPOCTPAHEHUS 3arpsSA3HEHHBIX MM 3aCOJCHHBIX
BOJ, KOHTAKTUPYHOIIHMEC C HAMCYACMbIM K OJSKCIINIyaTalluhd BOAOHOCHBIM TOPHU30HTOM. I/IHOI‘Z[a
TaKMX YYacTKOB €IlIe HET, HO MMEIOTCS NCTOYHHUKH, KOTOPbIE MOTYT BBI3BATh 3arps3HEHHUE STHX
INOA3€MHBIX BO.

B Takux ycnoBHSX IpH NMPOBEAECHHH Pa3BEAOYHBIX PAaOOT HEOOXOAMMBI JIOTIOJHHUTEIBHBIC
UCCJICIOBAaHMS, KOTOPBIE OJDKHBI IaTh CBEJICHHS O TPaHUIAX PACIIPOCTPAHEHHSI 3arps3HCHHBIX
WIN 3aCOJICHHBIX BOJ, pacIlpeleieHUH WHTCHCHBHOCTH 3arpsS3HEHHs WJIM MHUHEpPAIU3alud B
IaHe W 1o paspe3y. JomkHBI OBITh TOMYYEHBI TAKXKE CBEACHHUS O CaMOM HUCTOYHHUKE
3arpsi3HEHUs, €ro Macmradax, Ce30HHOM WM IIOCTOSHHOM JICHCTBHUH, COCTaBe U 0OObeMe
CTOYHBIX BOJI, XapaKTepe IKPaHHUPOBAHHOCTH JIHA U CTEHOK, €CJIM 3TO XPaHHJIMIIC, KOJHYCCTBE
NOCTYIAIOUIMX K TIOJ3EMHBIM BOJAaM 3arps3HEHHBIX PACTBOPOB M BO3MOXHBIX MHYTSIX HX
IMPOHUKHOBCHUA. KOHC'—IHO, HC BCC U3 MNCPCUUCIICHHBIX CBeI[eHI/II;'I MNpeaACTaBUTCA BO3MOKHBIM
coOpaTh Ha CTaJuU JAETANbHON pa3Benku Bojo3adbopa. IlosTomMy mpu ero npoeKTUpOBaHUH
HEO0X0/MMO BBIOpaTh TaKOE MECTO 3aJOXKEHHs BOA03a00pa, YTOOBI (DAaKTOpBI, OCTABLIMECS
HEBBUICHEHHBIMU, HE MOIJIM OKa3aTh BIIMSHHUS Ha BO3MOXXHOCTH IIOTAJAaHUS 3arps3HEHHBIX
BEIIIECTB B pailOH BO03ab0pa.

JIns BBISICHEHMS TIEPEUYHMCICHHBIX BBIIIE BOIPOCOB, MOMUMO OOCIEIOBAaHMN HCTOYHHUKOB
3arpsi3HeHus, TpeOyeTcs: OpraHu30BaTh CTBOPHI HAOJIOIATENbHBIX CKBAKUH IVIaBHBIM 00pa3oM
BHH3 110 TIOTOKY OT MCTOYHMKOB 3arpsisHeHus. [Ipoxoaka 3TUX CKBaXHMH 0O0S3aTENbHO TOJDKHA
COMPOBOXKAATHCS ~ TOCIOMHBIM  OMPOOOBaHWMEM  MOJ3EMHBIX  BOA. Ha  ckBaxkumHAxX
OPraHM30BBIBAIOTCS PEKUMHBIC HAONIOJCHUS 3a paclpoCTPaHCHHEM 3arpsi3HEHHUS U 3a
U3MCHEHHEM COCTaBa 3arps3HECHHBIX BOJ.

JlolokHBI  OBITH  COOpaHBI CBENEHHS O BCEX WMEIOIIUXCS B pa3BeIyeMOM paiioHe
6e3ﬂeﬁCTBYIOMHX HJIN 3a6pOIH€HHBIX N HC 3aTaMIIOHUMPOBAHHLIX OKCILUTYaTalUOHHBIX U
Pa3BEOYHBIX CKBO)KMHAX, 00 HMEIOUIMXCS IOTJIOMAONIMX CKBaXMHAaX. K crenuanbHbIM
UCCJIC/IOBAaHHUSM, KOTOpbIE B psje CiydacB TpeOyeTcs IMPOBECTH Ha pa3BEIyeMOM ydYacTKe,
OTHOCHUTCSl OIBITHOE ompenesneHne dPPEeKTUBHON TMOPUCTOCTU C HCIOJIB30BAHUEM B KadyeCTBE
WHIMKATOPA 3arps3HEHHBIX PACTBOPOB TOT'O JKE COCTAaBa, YTO M B OYare 3arps3HEHHS.

I'NJAPOIrEOJOI'MYECKUE OCOBEHHOCTU APTE3UAHCKHUX BO/1
BACCEHHOB IINIAT®OPMEHHOI'O TUTIA

Haubonee kpynHbIMH apTe3uaHCKMMU OacceliHamMu IIaTPOpPM Ha TEPPUTOPUU
Coserckoro Coto3a sBisitoTcst 3anaaHo-Cubupckuif, MockoBckuli, /JJnenposcko-/loHenxuil u
Ip. Apre3uaHckue OacceilHbl mminat@opMm coAep>kaT OTPOMHBIE E€CTECTBEHHBIE 3amachl
IPECHBIX MOJ3EMHBIX BOJI, KOTOPbIE UCMOIb3YIOTCS Ul BOJOCHAOXKEHUS KPYIHBIX TOPOIOB U
IPOMBIIUIEHHBIX 00BeKTOB. KpymnHble B0/103a00phl B apTe3naHCKUX OacceliHax, Kak MpaBHIIO,
paloTaroT MU HEYCTAaHOBUBILEMCS PeKUME; HAOII01aeMble TOHMKEHHS B LIEHTPAIbHBIX YaCTAX
BOPOHOK JIETIPECCUI TOCTUTAIOT HECKOJIBKUX J1€CATKOB MeTpoB (10 70—=80), a paauycel BIUSHUS
OTJENIBHBIX BOJ103a00pOB M3MEPAIOTCS JeciaTKaMu KuioMmeTpoB (10 25—30 xu). B Hactosmiee
BpeMsl Ha IUIONIa[M psAla apTe3MaHCKUX OacceilHOB MPOM3BOAATCS OOJBIIME MOUCKOBBIE U
pa3BelouHble pPabOThl ISl M3BICKAHUS HMCTOYHUKOB BOJOCHAOXKEHMS, YJOBIETBOPSIOIIUX
MOTPEOHOCTH B BoJIE J10 2—3 mcex.

PaccmarpuBaemble B 3TOH TjaBe OCOOCHHOCTH THIPOr€OJIOTMUYECKUX  YCIOBUM
apTe3naHCKUX 0acCeHOB ONMpEeNesioT METOAUKY MOUCKOB U Pa3BEJKU MOJ3EMHBIX BOJ AJIS
KPYIHOT'O BOJIOCHA0XEHUS.

Apte3uaHckue OacceilHbl miIaTgopM MpeacTaBIsIiOT cOO0N TMAPOIUNHAMUYECKUE CHUCTEMBI
BOJIOHOCHBIX TOPU30HTOB U KOMILJIEKCOB, BBIICPKAHHBIX Ha OTPOMHOM IUIOIIA U, U3MEPSeMON
COTHSIMH ThICSIY KBaJpaTHBIX KWIoMeTpoB. Kak mpaBuiio, B BEpTUKAIILHOM pa3pe3e BhIIEISIETCs
HECKOJIbKO BOJIOHOCHBIX TOPHU30HTOB, H3OJMPOBAHHBIX JpPyr OT Jpyra Oojee HIX MeHee
HEMPOHUI[aeMbIMHU TOJIIIAMH.

JUist KpynHOTO BOJIOCHA0KEHUSI UCIIOIB3YIOTCS TaK Ha3bIBaeMble OCHOBHbIE BOJOHOCHBIE
TOPU30HTHI, KOTOPbIE XapaKTEPU3YyIOTCS ONTUMAJIbHBIMU MOKa3aTeasiMu. [ 1yOuHa 3aneranus u
BEJIMYMHBI HATIOPOB OCHOBHBIX BOJOHOCHBIX TOPU30HTOB OOBIYHO YBETUUHMBAIOTCS OT KPaeBBIX



gacTeil 6acceiiHOB K IIEHTPaIbHBIM. B CBSI3U ¢ TeM, YTO HAMOPHI JOCTUTAIOT 3HAYUTEIHHBIX
BEJIMYMH, HM3MEPAEMBIX JCCATKAMH M COTHSIMH METPOB, OSKCIUTyaTallds TIOJ3E€MHBIX BOJI
MPOUCXOJHUT TIaBHBIM 00pa3oM 3a CUET CHATHUS HAMOPOB M TOJBKO B OTICIBHBIX CIIydasx
MPUBOJUT K YACTUYHOMY OCYIICHHUIO BOJOHOCHOTO T'OPU30HTA.

MOouIHOCTH BOJOBMEIIAIONIUX TOPOJ OOBIYHO U3MEPSIIOTCS MEPBBIMU JIE€CATKAMHU METPOB,
HO B OTJICJIBHBIX OacceifHax, HanmpuMep B MockoBCKOM, oHM nocturaroT 100 v u Gonee.

Jns apre3naHckuX OacCeMHOB XapaKTEpHO YBEJIWYEHHWE MHMHEpaIu3alud 10 Mepe
MOTPY>KEHUSI BOJIOHOCHBIX TOPHU30HTOB W yHaJIeHUS OT oOjactedl mnuranus. Jua ueneid
BOJOCHA0KEHUSI UCIIOJIB3YIOTCSI B OCHOBHOM IIPECHBIC BOJbI, PACIIONIOKEHHBIE B BEpXHEH
THJIPOXUMHYECKON 30HE, MOIIHOCTh KoTOopoi nocturaet S00—600 m u Goree.

OcHOBHbBIE BOJJOHOCHBIE TOPU3OHTHI, KaK MPaBUJIO, IOCTATOYHO HAJIEKHO 3aIUIIEHBI OT
MOBEPXHOCTHOT'O 3arpsA3HEHUS U COJIEPKaT OAKTEPUAIBHO YUCTHIC BOJIBI.

EctecTBeHHbIN (HE HapyLIEHHBIN dKCILTyaTalue) pekUM MOJI3EMHBIX BOJ| C IOTPYKEHUEM
TOPU30HTOB BCE€ MCHBINEC HWCIBITHIBAET Ha ce0e¢ BIMSIHUE METEOPOJOTUYECKHX H
TUAPOJIOTUYECKUX (DaKTOpoB. B IHEHTpambHBIX YaCTAX apTE3UAHCKUX OACCEHHOB AMILTUTYIBI
KoJie0aHusl YPOBHSI MOA3EMHBIX BOJl HE3HAYMTEIbHBI U CBSA3aHBI B OCHOBHOM C W3MEHEHUSIMU
atMochepHoro namicHHs. B CBSI3M CO 3HAYMTEILHBIMH BEIMYMHAMH HAINOPOB M PACUYCTHBIX
MOHIKEHUN HE Yy4YeT eCTeCTBEHHBIX KoJeOaHWi ypOBHEH HE NPUBOAUT K OLIYTUMBIM
MOTPEITHOCTSIM B THIPOTE€OJIOTHYECKUX pacueTax.

BBIEOP PACYETHOM CXEMBI OIIEHKH
IKCIINIYATAIMOHHBIX 3AITACOB IIOJA3EMHBIX BO/{

Bce pasHoOoOpaswe TNPUPOAHBIX THUAPOTEONIOTHUYSCKUX — YCIIOBUH, HAOIIOAACMBIX B
apTe3naHcKuX OacceifHax miaardopm, MOXKET ObITh CBEAECHO K HECKOJIBKMM PACYETHBIM CXEMaM.

Eciu ydacroxk Bomo3zabopa ynajieH OT TIpaHUI] IUIacTa Ha pPacCTOSHUE, H3MEpsSeMOoe
JIeCATKaMU KUJIOMETPOB, U B IIPOLECCE IKCIUTyaTallui BO03a00pa rpaHulibl He OyyT BIUSATH HA
peXHUM ero paboThl, IIACT MOKET pacCMAaTPUBAThHCS KAaK «HEOTrpaHUYeHHbI». Hanpumep, cxema
«HEOTPaHMYEHHOro» IulacTa Obla HpUHATA NpU pacderax Bojo3abopoB ans r. CapaHcka,
pacrmojio’)KEHHOT0 B apTe3MaHCKoM OacceiiHe. BpIxoapl Ha TOBEPXHOCTh KapOOHOBBIX
U3BECTHIKOB, KOTOpBIE SIBJIIOTCS OCHOBHBIM BOJOHOCHBIM TOPM30HTOM B OacceiiHe,
pacrnojararTcs K CeBepy M CeBepo-3alajy OT y4acTKOB pa3BelIKM, Ha paccTossHuUM 50 xm U
6oree.

[Ipu pacnonoxeHuu Boj103a00pa BOJM3M I'PaHUIl TUIaCTa HEOOXOAUMO YYUTHIBATH BIUSHUE
3TUX TpaHHUIl Ha paboTy Bojo3abopa. Ha rpanumax miaacta MOryT HaONIOJAThCS CIENyHOIIUE
YCIOBUS:

1) MOCTOSHCTBO HAamopa, KOrja IUIACT BBIKIMHUBAETCS TOJ PEKY, O03€po MM MOJ
AJUTIOBHAJIbHBIE OTJIOXKEHUS, CBA3aHHbIe C pekol. [locienHsis, B €CTECTBEHHBIX YCIOBMSIX
ABJISIETCS 00JIaCThIO MUTAHUS UM MIPEBPATUTCS B HEE B MPOLIECCE IKCILUTyaTalluu BOJ03a00pa;

2) rpaHula mjaacTa MOXKET MPOXOJUTH MO JIMHUM BBIKIIMHUBAHUS BOJOHOCHOT'O FOPU30HTA,
[0 TEKTOHUYECKUM HapyLIEHHUsIM, 10 30HE PE3KOro yMEHBIIEHUS (HIBTPALMOHHBIX CBOMCTB
BOJIOBMEUIAIOIINX MOPOA U T. 1. [IpUTOK Ha rpaHuIle mjiacTa B 3TUX YCIOBUSAX HE3HAUUTEIbHBIN,
UM MO>KHO NPeHeOpedb U CUUTATh €r0 PaBHBIM HYIIIO.

B mnporecce mpousBoacTBa pa3BeOYHBIX PabOT HEOOXOIMMO BBISIBUTH XapaKTep CBSA3U
OCHOBHOT'O BOJIOHOCHOT'O T'OPH30HTA C BbllIe- U HIKeNeKamMMHU. CBs3b €r0 C TOPU3OHTaMU
MIPECHBIX BOJ SIBJISIETCS MOJIOKHUTENBHBIM (DAKTOPOM, TaK KaK yBETUUYMBAET SKCILTyaTallMOHHbIE
3amacbl. OJHAaKO HaJIM4YUME B COCEIHUX BOJOHOCHBIX T'OPU30HTAX MHUHEPAIM30BaHHBIX WU
3arpsiI3HEHHBIX BOJ| MOKET NMPUBECTH K YXYAILIEHUIO KayecTBa OTKaunBaeMoil Bojbl. ['paHnyHbIe
YCIIOBHS B BEPTUKAIBHOM pa3pe3e MOTyT ObITh CBEJICHBI K IBYM OCHOBHBIM CXEMaM:

1) OCHOBHOM BOJOHOCHBIH TOPU3OHT H30JIMPOBAH OT BBIIIE- M HIDKEIEKAUIMX TONIIEH
OTHOCHUTEJIBHO HENPOHUIAEMBIX TJIMHUCTBIX MOpPOA. MOIIHOCTH STOW TONIIHM HM3MEHSETCS B
HIMPOKUX TMpezesiaX OT HECKOJbKUX METPOB (KalIMpCKHe IIHUHBI B MOCKOBCKOM apTe3UaHCKOM
OacceifHe) 10 HECKOJNBKHX JECSITKOB METpPOB M Ooiiee (CpeiHe- W BepXHecapMaTCKHeE TJIMHBI B
[IpuazoBo-Kybanckom apTe3nanckom OacceriHe);



2) OCHOBHOW BOJOHOCHBIN TOPU30HT COOOIIAETCS C BBIIIE- U HIKEJEKAITMMU TOPHU30HTAMH
4yepe3 OTAEIbHBIE «OKHAa», KOTOPBIE MOTYT OBITh NMPHYPOYEHBI K Pa3MbIBaM BOJOYIIOPHBIX
1OpOJ,, TEKTOHWYECKHM HApYIICHHUSM, a TaK)Ke CBS3aHbl C HM3MEHEHHEM JIMTOJIOTUYECKOTO
COCTaBa MEPEKPHIBAOIINX TOJII.

B npouecce 3xcmtyaranyun Bogo3adopa u 00pa3oBaHus JEPECCHOHHON BOPOHKU BO3MOYKHO
pa3BUTHE TIpoliecca TIIepEeTeKaHWs B OCHOBHOW BOJOHOCHBIM TOPU30HT U3 BHIIIE- U
HIDKEJEkKAIUX TOPU30HTOB Yepe3 €1ad0 MPOHUIIAeMbIe TONIHN U «OKHa». OHAKO B HACTOSIIEE
BpeMsI METOAMKA pacueTa SKCIUTyaTaIl[HOHHBIX 3allacoB ITOA3EMHBIX BOJ C YYETOM HEepETeKaHUs
Majio pa3pa0oTaHa, U 3KCIUTyaTallMOHHBIE 3allachl B apTE€3MaHCKHUX OacceilHax, Kak IPaBUIIO,
OIIpEeIeTISIOTCS O (hOpMyJiaM, BBIBEICHHBIM JJIS TUIACTOB C HEIPOHUIIAEMON BEpXHEH M HUKHEH
IpaHUIIAMU, ¥ TIO3TOMY HECKOJIbKO 3aHIKAIOTCSL.

OCHOBHBIE 3AJIAYU IT'IPOTEOJIOTMYECKHUX UCCJEJOBAHUN

ITouckoBble paboTel. B HacTosmiee BpemMs B apTe3MAaHCKHX OaccelHax MpoOypeHo
MHO>KECTBO CKBRXMH U OHH IKCIUTYaTUPYIOTCS Ha MOJ3EMHBIC BOABI; OOJBIIOE YUCIO CKBAXKUH
ONpOOOBAHO TAKXKE OMBITHBIMHA OTKAYKaMH B CBSI3HM C Pa3BEIOYHBIMU pabOTaMH Ha pa3IMYHbIC
MOJIC3HBIE WCKOMAEeMble H B MPOIECCEe THAPOTEOIOTUYCCKUX ChEMOK; COCTABJICHBI
THUAPOTCOJIOTUYECKUE KapThl OCHOBHBIX BOJOHOCHBIX T'OPHU30HTOB M HAMCaHbl MOHOTpaduw,
XapaKTePU3YIONINE T'eOJIOTUYCCKUE M THUIPOTCOJIOTHYECKHe YCIOBUS OacceliHoB. IloaTomy
OCHOBHBIEC pa0OTHI HA MMOMCKOBOM CTaUU JOJKHBI 3aKJIF0UaThC B cOOpe M aHanu3e (HOHIOBBIX U
OIyOJIMKOBAHHBIX MAaTEPHAJIOB, XapaKTCPU3YIONIUX T'EOJOTHYCCKUE W THAPOTCOIOTUYECKUE
YCIIOBUS paiioHa, U B 00CIIEIOBAaHUH U U3YYCHHUH PEXUMa pabOThl ACHCTBYIONIMX BO03a00POB U
OTJICTBHBIX IKCILTyaTAIMOHHBIX CKBAKHH.

B npaxTuke ["'ocynapcTBeHHOM KOMUCCHH IO 3aracaM IMOJIEe3HBIX HCKOMAaeMbIX BCTpeYaeTcs
MHOTO CITy4aeB, KOTJa B pailoHe Topoja, JUisi KOTOPOTO IMPOWM3BOJUTCSA pa3BelKa W OICHKA
9KCILTyaTAlMOHHBIX 3alacoB IMOJ3EMHBIX BOJ|, JIEHCTBYET OJMH WM HECKOJIbKO BOJ03a00POB,
BCKPBIBAIOIINX apTE3MAHCKHE BOJBI OCHOBHOT'O BOJIOHOCHOTO rOpU30HTA. B TOIOOHBIX Citydasx
HEOOXOAMMO TPOBECTH TINATEIbHBIA aHAIW3 pabdOThl 3THUX BOJ03a00POB M  BBISIBUTH
BO3MOXXHOCTh WX JATBHEUIETO PACIIUPEHUS JUISl YIOBJICTBOPCHHS BO3POCIICH MOTPeOHOCTH
ropojia B BOJe.

Pabota Ha neicTByOMMX BO03a00pax TOKHA 3aKITI0UATHCS:

1) B cOope apXMBHBIX U (DOHIOBBIX MAaTEPUAIIOB,;

2) B 00CIeI0BaHNN IKCIUTYaTAIlMOHHBIX CKBKWH, PACIOJIOKEHHBIX HEMOCPEJICTBEHHO Ha
TUIONIA/IA BO03a00pa U B paANYCe €r0 BIUSHUS,

3) B IOCTAaHOBKE IJTUTEIBHBIX PEKUMHBIX HAOIIOICHHI;

4) B IPOBEICHUHU OIBITHBIX pabOT IS OMpeIe/ICHHs TapaMeTPOB.

B pesynbrare cObopa MaTrepuanoB U 00ciIe0BaHUs CKBAXXHUH JIOJKHO ObITh BBISIBJIEHO YUCIIO
OKCIUTYaTUPYIOUINXCA U 3aKOHCEPBUPOBAHHBIX CKBAXXUH, PEKUM HMX PabOThI, KOHCTPYKITHS,
HACOCHOE 000pyI0BaHUE, TEOUT CKBAXKUH U TIOJIOKEHUE JMHAMUYECKOTO YPOBHS, XUMHUYCCKHNA 1
0aKTEpUONIOrMUECKUN COCTaB MOA3EMHBIX BOJ. [10 BOZMOXKHOCTH JT0JKHA OBITH BOCCTAHOBIIEHA
UCTOPUS PA3BUTHS BOJIOOTOOPA M U3MEHEHUS TIOJIOKEHUS JHHAMUYECKOTO YPOBHS BO BPEMECHH.

Ha Bomo3abope crieayeT opraHu3oBaTh MOCTOSHHBIE PEXUMHBIC HAOMIOACHHS (€Clu OHU
elIe He BEIyTCs) U XapaKTCPUCTUKU Pa3BUTHS BOPOHKHU JCIPECCUU BO BPEMEHHU, U3MEHEHUS
XUMHYECKOTO COCTaBa TMOA3EMHBIX BOJ, s Yero MOXeT moTpedoBaThcs OypeHue
HaOJIFOJATEIbHBIX CKBAYKIH.

[To pesynpTaTam HaOMIONEHUH HA OTHENBHBIX JKCIUTYyaTAllMOHHBIX CKBaXXMHAX 3a
BOCCTAHOBJICHHEM YPOBHS BO BpeMs KPaTKOBPEMEHHBIX OCTaHOBOK, a TaKXke M0 paboTe BCEro
BO/M03a00pa (M3MEHEHHWE CYMMapHOTO Je0UTa W CHIDKEHHE MhEe30METPUYECKOTO YPOBHS B
OTJICTBHBIX TOYKAX BOPOHKH JCTPECCHH) OMPEIESISIFOTCS OCHOBHBIC MapaMeTphl BOJOHOCHOTO
TOPU30HTA: BOJOMPOBOIUMOCTD IJacTa U KOA(P(UIIUEHT Mbe30MpoBOgHOCTH. OCOOCHHO IIEHHBI
mapaMeTpsl, ONpeIeiicHHBIC MO0 pe3yJibTaTaM MHOTOJIETHEH paboThl BOJ03a00pa, Tak Kak OHU
OTpaXalOT BCE WCTOYHMKM TMUTAaHUS BOJOHOCHOTO TOPHU30HTA M JAIOT YCPEAHECHHBIE
XapaKTePUCTUKN 3HAYMTEIIBHON TeppuTopuu. B mporecce mmuTenbHOM paboTHl Bozo3abopa
pa3BUBAIOTCS MPOLIECCHI MEPETeKaHMsI, KOTOPhIe MPHUBOIAT K 3aMEIJICHUIO TEMIIOB Pa3BUTHS



BOPOHOK JETPECCUi M YUUTHIBAIOTCS B 3HAYEHUSAX KOA(PPHUIMEHTOB MBE30NMPOBOAHOCTH M
BOJIONpOoBOAMMOCTH. (MeToanKa ompeleneHuss MapaMeTpoB Ha JAEHCTBYIOLIMX BoJo03abopax
uznoxena B riaase VIII.)

B pesynbrate u3yueHus paboOThl JEHCTBYIOIIMX BOA03a00POB ONPEACISAIOTCS ACOUTHI
HKCIUTyaTal[MOHHBIX CKBa)KWH, HAUOOJEee pallMOHATIBHBIC PACCTOSHHS MEXAYy HHUMHU, U3MEHEHUE
XMMHUYECKOI'O COCTaBa IOJ3EMHBIX BOJ B IPOLIECCE HIKCIULyaTallud, CKOPOCTb IPOABHIKEHHUS
TpaHUI] IPECHBIX U MUHEPATU30BaHHBIX BOJI B IUIAHE U B pa3pe3e (€CIu 3TH TPaHULIbI HAXOISATCS
B 30HE BJIMSIHUS BO03a00pa).

Tonbko mocie BCECTOPOHHETO aHaIM3a JIEHCTBYIOIIMX BO03a00pOB B pallOHE MOHUCKOBBIX
paboT, ompezeneHus OCHOBHBIX MapaMEeTpOB BOJOHOCHOI'O TOPU30HTAa M IPOrHO3a pa3BUTHS
BOPOHKH JICTIPECCHM BO BPEMEHHM MOXHO TIEPEXOJUTh K pACHIMPEHHUI0 BOJOOTOOpa Ha
JEHCTBYIOIEM BO03a00pe WM K BBIOOPY YYacTKOB JUIs IMOCTAHOBKM pa3BeAOYHBbIX padoT. K
COXAJICHHIO, TaKasi MOCJIEA0BATEILHOCTh paboT B OOJBIIMHCTBE CIIy4acB HE BBIACPKHBACTCS, U
aHanmu3 paboThl BO/03a00pa OCYIIECTBISIETCS HE B IEPUOJ IMOUCKOBBIX HCCIEIOBaHMUH, a BO
BpeMs IpEeABapUTEIbHON M JI€TAIbHOM pa3BElOK Ha BBIOpAaHHBIX ydyacTkax. B pesynbrarte
OKa3bIBAETCsI, YTO YYaCTKH BBIOpAHBI CIMIIKOM OJIM3KO K JEHCTBYIOIIMM BO103a00paM, B 30HE
UX MHTEHCHBHOTO BIIMSHHSA, Pa3BEIOYHbIC CKBAXHHBI COMIMKEHBI M T. 1. Tak MpoHM301UIO0 TpU
pacuMpeHrH BOAOCHA0KEHUS OJTHOTO U3 KPYIHBIX TOPOAOB AJIS y4acTKa, KOTOPbIH ObLT BEIOpaH
Ha paccTossHMM 4—6 KM OT BOJ03a00Opa, NEHCTBYIOIIETO B palOHE TOpoja, B 30HE €ro
UHTEHCUBHOIO BIIMSAHUS. Pa3BenodHO-3KCIUTyaTallMOHHbIE CKBa)KHWHBI OBUIM MpPOOYpeHbl Ha
paccrosituuu 200 m aApyr OT Apyra, a HabJII0AaTeNbHbIE CKBAXXUHBI YIaJ€Hbl OT LIEHTPAIbHBIX HA
20—40—70 m. YuuThiBas HEyAauHbIH OIBIT PaOOTHI Ha IEPBOM YYaCTKE, APYrHe y4acTKH ObLIN
yIajaeHsl OT JICWCTBYIONIETO BOjo3abopa Ha paccrosiaue 10—16 xm, rae ero BIHMSHHE YyKe
HE3HAUUTENIbHO, a pacCTOSHUE MEXIy pa3BeAOYHO-IKCIIyaTallMOHHBIMM  CKBa)KUHAMU
yBesmuaeHo 10 0,8—1,0 ku.

Kpome ananusa pexuma paboThl OTAEIbHBIX BOJ03a00pOB B NPOLECCE MOUCKOBBIX PadoOT
JOJDKHA OBITh JlaHa IUIOMIagHAsl XapaKTePHCTHUKA THUIPOTEOJIOTHYECKUX ycioBHid. Paszmep
IUIOILAAM UCCIIEI0OBAHUM ONpeensieTcss HA OCHOBaHUM CIIEAYIOIINX COOOpaXKEHUH.

OneIT MOKa3bIBAET, YTO OTAENbHBIE TPYIIIOBBIE BOJI03a00pPHI B apTEe3MaHCKUX OacceiiHax
umeror ae6uts 0,3—0,7 m*/cex, MO3TOMY Ul MOJy4yeHHsl pacxoja 1—2 w¥/cex momkHO GBITH
CO371aHO HECKOJIBKO pPacCpeloTOYEHHBIX BOJ03a00poB. Ilpu HebonbmMX MNOTPEOHOCTSIX,
COM3MEPHUMBIX C JeOUTOM OJHOrO BoJ03a0opa, /Ul MpeABAPUTEIbHON Pa3BEIKU TAKKE MOXKET
OBITh HAMEYEHO HECKOJBKO yYacTKOB C T€M, 4YTOObI BbIOpaTh HauOosiee MEepCreKTHBHBIA O]
JeTaJIbHYIO Pa3BEIKY.

Bokpyr apelicTByrommx B0OJ03a00pOB pPa3BHBAIOTCS 3HAUYUTENLHBIE BOPOHKH JICTIPECCHH,
panuychl BIMSHUS KOTOPBIX KOJNEONIOTCS OT Heckoibkux a0 25—30 xm, a Mectamu u Oosee.
[TosTOMY, Kak MOKa3bIBa€T OMBIT IKCILTyaTAllMU TIOJ3EMHBIX BOJ, IPOSKTHPYEMBbIE BO103a00pHI
JIOJDKHBI OBITH paccpeloTOYEHbl Ha 3HAYUTEIbHOM IUIOLIAJM M yAAJEHBl Jpyr OT JApyra U OT
JIEUCTBYIONIMX BO103a00pOB Ha paccTostHue 10 10 xm u 60see. CaeaoBaTenbHO, TPU U3BICKAHUHT
JUIS. KPYITHOT'O BOJIOCHA0KEHHsI THIPOT€0JIOTHYECKHE YCIOBUS HEOOX0IMMO MPOaHAIU3UPOBATh
Ha TUTOINAJH, W3MEPSEMO COTHSAMH W THICSYaMH KBaJpaTHBIX KHJIOMETPOB, a B HEOOJIBIINX
apTe3naHCKuX OacceifHaX THAPOre0JIOrMYECKHe YCIOBHS JOJKHBI OBITh OXapaKTepPU30BaHbI Ha
ILTOIIAH BCEro Oaccerna.

B pesynbrate aHanmusza AeMCTBYIOIIUMX BOJ03a00pOB, OTIAENBHBIX CKBAXHH M COOpaHHBIX
MaTepHaoB JJIsi BBIOPAHHOW IUIONIAM JTOJDKHA OBITH COCTaBJIEHA THIIPOTEOJIOTHYECKas KapTa
macmraba 1:100 000—1:500000; Ha Hel ciemyeT MOKa3aTh PACIPOCTPAHEHHE OCHOBHOTO
BOJIOHOCHOTO TOPH30HTA, €T0 IMbe30METPHUECKYIO TTIOBEPXHOCThH, U3MEHEHHE MOIIIHOCTH, TITyOHH
3aJieraHusi, BOJONPOBOJAMMOCTH BOJOBMEINAIONIMX IMOPOJI, paclpelesieHHe HalopoB, a TaKxke
MPUBECTH XapPaKTEPUCTUKY XMMUYECKOTO COCTaBa IMOJ3EMHBIX BOJA. Ha BBIIENCHHOW TUTOmann
JIOJDKHBI OBITH OXapaKTEePU30BaHbl BOJOHOCHBIE TOPU30HTHI, MOACTUIIAIONINE U MTEPEKPHIBAIOIINE
OCHOBHOHM T'OPU30HT, H XapaKTep X B3aUMOCBSI3H.

I'maporeonornyeckyro CheMKy B Ipelelax BBIJCIEHHOW TEPPUTOPUM MPOBOAMUTH
HeIleJIecoo0pa3Ho, TaK KaK OCHOBHBIE BOJIOHOCHBIE TOPH30HTHI 3aieratot Ha riryoune 100—200
M, a MECTaMHu | OoJiee U, KaK MpaBUJIO, HE UMEIOT BOJOIPOSBICHUN Ha MOBEpXHOCTH. [loaTOoMy



Opyd  HEJOoCTaTke (aKTHUECKOrOo Marepuana sl THUIPOTEOJOTHYECKOM XapaKTepUCTUKU
BBIIJICHHON IUJIOLIAJM U BBIOOpA MEPCHEKTUBHBIX YYaCTKOB B OTAENBHBIX TOYKax OypsTCs
IIOMCKOBO-Pa3BE0YHbIE CKBaXUHBI. Ha CKBa)KMHAX NPOBOAATCA OJUHOYHBIE OTKAYKU HAa OJHO
MaKCHMaJlbHO BO3MOXKHOE MOHMKEHHUE MPOJIOJIKUTENILHOCThIO B HECKOJIBKO cyTOK. [0 maHHBIM
OTKa4eK ompeaenseTcss KodQPHUIMEHT BOJOIPOBOIUMOCTH IJIacTa.

[TonckoBele  pabOThl  3aKaHYMBAIOTCS  BBHIOOPDOM  y4yacTKa MJIM  Y4acTKOB  JUId
IIPEABAPUTEIILHON Pa3BEIKHU.

[IpenBaputenbHas pa3Beaka. Ha ydacTkax, peKOMEHAYyEeMBIX Ui IPOU3BOICTBA
pa3BeIOYHBIX paboOT, OOBIYHO HMMEIOTCS EIMHUYHBIC PAa3BEJOYHBIC WM SKCIUTyaTallMOHHbIE
ckBakuHbl. [loaToMy B  XOpomlo HM3y4eHHBIX pallOHAaX, TP HATUYUM  POCTHIX
THJIPOT€OJIOTUYECKUX ~ YCIOBUHM, M3BECTHBIX JEOMTaX OSKCIUTyaTallUOHHBIX CKBWKUH H
napaMerpax BOJOHOCHOTO TOpPU30HTA, CTaiusl MpEABAPUTEIHHOW pAa3BEAKH MOXKET ObITh
OIIyIIICHA.

[IpenBapuTenbHy0 pa3BeAKy Ienecoo0pa3HO MPOBOAUTH B €i1a00 M3yYEHHBIX palloHAaxX, B
pailoHax CO CJIOXXHBIMM THJPOTE€OJIOTMUECKUMHU YCIOBUSIMU (HampuMep, INpU pe3Koi
HEOJIHOPOJHOCTH BOJIOBMELIAIONIMX MOpOJa Ha Iiom@aaun). Ecaum B pe3ynbTaTe MOUCKOB
BBIJICJIEHO HECKOJBKO YYacCTKOB, TO MX HEOOXOIUMO CPaBHUTH MEXIy CO00W M BBHIOpATh IMOJ
JIETAbHYIO pa3BeIKy HauboJjee MnepcrneKTHBHBIE.

Ha  yuwacTkax, BbIOpaHHBIX JJIi  IpPEIBAPUTEIBHOM  pa3BeIKHU, IPOU3BOIUTCS
PEKOTHOCIIIPOBOYHOE  OOCIIeJOBaHME M YTOYHAETCS UX TOJIO)KEHHE Ha MECTHOCTH.
MecTomnonoxeHre y4yacTKOB COIJIaCOBBIBAETCS C MPOEKTUPYIOIIMMU U MECTHBIMU COBETCKUMU
OpraHU3alUsIMH U OpraHaMU CaHUTApHOM MHCHEKIMU. B mpoiecce nmpeaBapuTenbHO pa3BeaKu
YTOYHSIIOTCS] THAPOTr€0JI0rMUYECKHUE YCIOBUS B IIPE/esiax BBIOPAHHBIX YUACTKOB.

B apre3nanckux 6acceiiHax B0103a00phI pacmoiaratoTcsi, Kak MpaBuiio, B IOJIMHAX PEK, TIe
IbE30METPUYECKHI YPOBEHB MOJI3EMHBIX BOJI 3aJIETaeT OJMKe K JTHEBHOW MOBEPXHOCTH, Y€M Ha
Bojopazzaene. [loaromy HampaBieHHE MOJMHBI U €€ HIMPUHA YacTO OMPENEISIIOT U IMOJIOKEHUE
pa3BEIOYHBIX CKBOXMH. B1oib y3KMX [OJUMH pa3BeAKy LEeJIecoo0pa3HO IPOBOAMTH
OJIHOJIMHEHHBIM DPSIOM CKBaXXHH, BBITSHYTBIX BIOJb JIOJMHBL. B peuyHBIX N0JIMHAX, MIMpUHA
KOTOpBIX HM3MepsieTcs KUJIOMETpaMH, WM Ha BOJOpa3jenax B pe3yjbTaTe IMpeaBapUTEIbHON
pa3BeIKM JAETCs IUIOIIAJHAs XapaKTepUCTHKAa y4acTKa, U CKBA)XXKMHBI PACIIONAraroTCs B BHIE
ceTku. Paccrosinue Mexy pa3BeJOUHbIMH CKBa)KMHAMHU B 3aBUCUMOCTH OT THJIPOr€0JI0THYECKUX
ycIoBUHA MoKeT u3MeHsAThest oT 1,5—2,0 no 4—5 xm. Ha Bcex mpoOypeHHBIX CKBaXKMHAX
OCHOBHOM BOJIOHOCHBIH TOPH30HT OMPOOYETCs] OTKAYKOM Ha OJTHO MAaKCHMAaJIbHO BO3MOXKHOE
MOHWKEHUE MPOJOJDKUTEIBHOCTBIO B HECKOJIBKO CYTOK. Ilo pesympraTam 53THX OTKadek
onpezensercs KodPQGUIMEHT BOJONPOBOJMMOCTH IJacTa. B HECKONbKMX TOYKax MpOOHBIE
OTKaUKH IPOBOJATCS JUISI XapaKTEPUCTUKHA BOJOHOCHBIX TOPHU30HTOB, IEPEKPBIBAOIINX U
MOJICTUJIAIOIINX OCHOBHOW. M3ydeHue pekuma MOJ3EMHBIX BOJ Ha y4acTKE OpraHM3yeTcs Ha
HECKOJIBKUX CKBaXXHMHAX IO Mepe UX OypeHus.

Kpome mnpoBeneHuss paboT HENOCPEACTBEHHO Ha BHIODAHHOM YYacTKe B IIpOIEcCe
IIPEIBAPUTEIIBHON pa3BeqKu MOJKET BO3HUKHYTh HE00X0AUMOCTh YTOYHEHHUS
TUIPOTE0JIOTUYECKUX YCIOBUM B pailoHEe IpaHUIl OCHOBHOI'O BOJJOHOCHOTO TOPU30HTA, €CJIU OHU
OyAyT BIMATH Ha PEXUM OHKCIUTyaTanuu Oynaymiero Bojo3abopa. Hampumep, ecinu ydacTok
pPa3BEIKH  PACIOJIOKEH OKOJIO KPYMHOW pPEeKH, HEOoOXOJAMMO YCTaHOBHTH  HaJU4HE
TU/IPABIMYECKON CBSI3U MEXKIY IOJ3EMHBIMH M IOBEPXHOCTHBIMM BOJAMHU M BO3MOXHOCTB
IpeBpalleHysl pekd B 00JacTb MUTAHUS NPU SKCIUTyaTalMu Bojo3adbopa. Meronuka u o0beM
paboT s peleHust 3ToH 3a1aun u3naratorcs B rmase XIX.

B npornecce npeaBapuTenbHO pa3BeAKH YTOUHSIIOTCS TaKyKe TPAHULIBI paclpocTpaHeHus (B
pa3pe3e U IJIaHe) NMPECHBIX U MUHEPAIN30BAaHHBIX BOJ|, €CIM CYILIECTBYET ONACHOCTb, UYTO B
Ipolecce JKCIUTyaTalldd  Boj03abopa MPOU3OMIET IMMOJACOC MHUHEPAINW30BAHHBIX  BOI.
HeoGxoauMocTh M3ydeHus 3TOW TpaHUIIBl ONpENesieTcss Ha OCHOBAaHWUU IPEIBAPUTEIBHOTO
nporHo3Horo pacyera (babymxun, ['masynos, ['onbnbepr, 1962). B pesynbraTe mnpoBeneHus
IpeBapUTEeNbHON Pa3BeIKU BBIOMpPAETCS y4acTOK (MM Y4aCTKH) PacIioyiOKEHHUs! BOJ03a00pOB,
YTOYHSIOTCSI CXeMa B0/103a00pa ¥ TPaHUYHBIE YCIIOBUSI.

BeiObop cxembl Boj03a00opa MPOBOAMTCA HAa OCHOBAaHMM TEXHHUKO-IKOHOMHYECKOTO



CpaBHEHHs HECKOJBKUX BAPHMAHTOB COBMECTHO C NMPOEKTHUPOBIIMKaMU. Tak Kak BOJ03a00pHI B
OOJNBIIMHCTBE CIy4yaeB MpPUYpOUEHBbl K JOJMHAM PEK, HMX MECTOINOJIOKEHHE U CXeMa
ONpEAEIAIOTCS HaNpaBiICHUEM U IIUPUHON JOJIMHBL. B y3KHX JOJIMHAX 3aKjajblBaIOTCS
JMHENHbIe BOJ103a00phl, B IMIMPOKHUX JOJIMHAX W HAa BOAOpPA3JeNax — JIMHEHHbIE, KOJbLIEBbIE
Oarapen, CEeTKM CKBaXXHUH, | -00pasHblii pan. PaccrosiHue Mexay CKBa)KMHAMHM B BOJ03ab0Ope
olnpeseNnsercss TEeXHUKO-3KOHOMHUYECKMMHM pacdyeTaMH; Ha JeHCTBYIOIMX BO0A03a00pax 3TH
paccrosnuss u3mensitorcst or 100— 200 go 500M, penko OGomee. J[eOUTBI MPOEKTUPYEMBIX
CKBaXXMH BBIOMPAIOTCSI HA OCHOBAHUU OIBITA 3KCILTyaTallUd CKBaXUH B pailioHe pas3Beaku. Ilo
JAHHBIM TIPEeJIBAPUTEIBHON pa3BeAKH, NPUMEHHUTEIbHO K BBIOpaHHOW cxeMe Boj03abopa,
JIeJIaeTCsl MOJCYET OKCIUIyaTalMOHHBIX 3allacoB IOJA3EMHBIX Boj. Pacder mnpowussoautcs
TUAPOIMHAMUYECKMM METOJIOM U CBOAUTCS K ONPEEIICHUIO IIOHMKEHHS YPOBHS Ha Boj03a0ope
K KOHIly pacu€THOI'0 CpoKa 3KCIUTyaTalluy, C y4eTOM B3aMMOJAEHCTBHS BCEX BOJI03a00POB.

[Ipu pacmnonoxxeHUU BOJ03a00POB BAAIM OT TpaHUI] TuiacTa («Oe3rpaHHYHBIA TIIACT)
IpUMeHseTcs pacyeTHas popmyiia

1
s—_-m [QeyuInR,—(QInr,+ Q,Inr, — Q.lInr,

+...4+Q,Inr,)], (X1, 1)
rne Qcyy — CYMMapHBIi 1eOUT BCeX B3aUMOJICHCTBYIOINX BOI03a00POB;
Q — nedbuTt Bomo3abopa, AJs1 KOTOPOTO PACCUUTHIBACTCS MOHMWKEHHE YPOBHS BOJBI (S);

Q1, Q2 ...... , Qn — nebuThl B3aMMOACHCTBYIONIMX BOJI03a00POB, PACIIOIOKCHHBIX
COOTBETCTBEHHO HA PACCTOSHHUSAX [1, I, .., I, OT BOJ03a0opa, B KOTOPOM OINpEICIIIeTCs
MOHM)XCHHUE;

o — paauyc Boa03a0bopa, B KOTOPOM ONPEACISeTCs IOHUKCHUE;

(km)cy — cpennee 3HaueHHE KOAPQPHUIMCHTA BOAOMPOBOJUMOCTH IUIACTA HA IUIOLIAH
pa3MeleHHs BO03a00pOB;

Ry — mpuBeneHHBIN paanyc BIUSHUSA, PACCUUTHIBAEMBIH 110 opmyIie:

R,= 1,5V at. (X1, 2
Bonozabop paccmarpuBaercs Kak «OOJbIIONW KOJOJEI», painyc KOTOPOTrO pacCUYUTHIBACTCS
no ¢opmynam, npuseneHHbiM B raBe |l. OpueHTHpoBOUYHBIE pa3Mepbl MPOEKTHUPYEMOIO

BOJI03a00pa ONpEeNsloTCs Ha OCHOBAaHUM IpearojaraeMoro aebura BOA03abopa, pacxona
OJIHOM CKBaXMHbI, BO3MOYKHOT'O YUCJIa CKBAKUH U CXEMBI UX pa3MEIEHUS.

3HayeHne Kod3(PuIMeHTa MbE30NPOBOAHOCTH B CJIa00 M3YyYEHHBIX palOHaX MOXKeET
INPUHUMATBHCS [0 aHAJIOTHH C JPYTUMHU Y4acTKaMU WM OacceHaMu.

ITpu pacnonoxeHuu Bo103a00pOB BOJIM3H pEKH, KOTOPask MOXKET OBITh MPUHSATA 33 TPAHUILY
C TOCTOSIHHBIM HaropoMm, (opmyna Juisi ONpenesieHHs NMOHMKEHUS B BOJ03a00pe, C y4eToM
CpPEe30K, BBIPA3UTCS CIEAYIOIIUM 00pazoM:

l 21 1 2 n r ’
s:m[an Qi Qinf ... 4 Qmtl, (xu 3)

rie gy, pa, ..., Pn— PACCTOSHNHE [0 3€PKATBHO OTPAIKEHHBIX BOX03a6OpPOB;
[ —paccrosinne oT pekH 0 Boaos3abopa, B KOTOpOM
onpefeaserca noummKenue (s).

[Ipu BausiHUM Ha pabOTy BO/103a00POB HEMPOHUIIAEMBIX I'PAaHUIL IJIacTa oOlIee TOHKEHUE
B KaXJIOM U3 B0/103a00POB, C yYETOM BIUSHUS IPYyTrUX BOA03a00POB, onpezensercs no Gopmyie
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Bo Bcex mnpuenennbix (opmynax (X1, 1—XII, 4) peanbHbie Bog03a00pBI 3aMEHEHBI
€IMHUYHBIMHA OOJBITUMH KOJOANAMHU. DTy 3aMEHY MOXKHO TPOW3BOIHMTH B TOM CIllydae, €Clid



paccTosiHUuEe MeX a1y Bojo3abopamu B 1,5 — 2 pasa Oomblire, ueM ux paauycsl (bouesep, 1963).

JletanpHas pa3zBenka. Ha craguu netanbHOM pa3BeIKU MECTa 3aJI0KEHHSI OYPOBBIX CKBAYKUH
ONpeNeNAoTCs  BBHIOpAaHHOM cxeMoil Bojo3abopa. B cBs3um ¢ Tem, uro TriayOHMHA
SKCIUTYaTaIlMOHHBIX CKBAKHUH B apTe3uaHckux OacceitHax coctamiseT 100—200 u u Gomee, a
Te0JIOTUYECKHE YCIOBHS OTHOCHUTENIBHO BBbIIEpXKaHBI Ha OONBIIMX IUIOLIANAX, B IPOLECCE
JIETaIbHOM pa3BeAKH Iesecoo0pa3sHo OypeHue pa3BedOYHO-IKCILTyaTallMOHHBIX CKBaYKUH.
HckmoueHne MOTYT COCTaBISATh pPalOHBl Ppa3BUTHS HEPABHOMEPHO TPEIIMHOBATHIX U
3aKapCTOBaHHBIX M3BECTHIKOB, B KOTOPHIX HAOIOAIOTCS pe3Kue KoueGaHus (HIbTPallHOHHBIX
CBOWCTB IO TJIOLLIA/IH.

KonnuecTBo pa3BeovyHO-3KCIUTYaTAllMOHHBIX CKBA)KUH OIMPEIENSeTCs IMpelBapUTEIbHBIM
pacyeToM, OCHOBAHHBIM Ha HEOOXOJMMOCTH TIIOJIyUYE€HHS B pe3yiabTaTe pa3BeAOYHBIX paboT
okoii0 50% 3KCIUTyaTallMOHHBIX 3aacoB MOJ3EMHBIX BOJA MO KaT. Aj coryiacHO TpeOOBaHUSM
uHcTpykuuu ['K3. Pa3zBenouHo-3KcITyaTallMOHHbIE CKBAXKMHBI PEKOMEH/IYETCsl 3aKIaIbIBaTh HE
OJIvKe JBOWHOTO PAacCTOSHUS MEXAY HMPOEKTUPYEMBIMH SKCILTyaTallHOHHBIMU CKBaKMHAMU B
BOJ103a00pe. B ycinoBusiXx HepaBHOMEPHOM TPEIMIMHOBATOCTH M 3aKaPCTOBAHHOCTH, XapaKTepHOU
JUTSL U3BECTHSIKOB, UUCIIO CKBAYKUH, MPOOYPEHHBIX B IIPOIECCE NETANBHON pa3BEeIKH, MOXKET OBbITh
yBesmueHo 10 60—70% ot mpoektupyeMbix. Ha Bcex mpoOypeHHBIX CKBaXKHMHAX IMPOW3BOIUTCS
KOMIUIEKC ~ TeO(U3WYECKUX  HCCICNOBAHUN AN yTOYHEHUS  TEeO0JOTHYecKOro U
THJIPOT€0JIOTUYECKOTO Pa3pe30B, BBISIBICHUS MECT YCTaHOBKH (DMIIBTPOB B PHIXJIBIX MOPOAAX H
U3Y4YEeHUS W3MEHEHHUS (GUIbTPAIMOHHBIX CBOMCTB TPEIIMHOBATHIX MOPOJA B pa3pese, 4TO
0COOEHHO Ba)XKHO, €CJIM B IIPOLIECCE IKCIUTyaTallud BOA03a00pa 0KUIAETCSl YACTUUHOE OCYILIEHUE
BOJIOHOCHOT'O TOPH30HTA.

Ha Bcex BHOBb NMpOOYPEHHBIX CKBO)XWHAX MPOBOJATCS OTKAYKW HA OJHO MAaKCHMAaJIbHO
BO3MOXXHOE TMOHUKEHHE MPOJOKUTEIHHOCTBI0O B HECKOJIBKO CYTOK, ¢ JAeOUTOM, OJIM3KUM K
OKCIUTyaTallMOHHOMY. B Tex ciy4asix, eciy OTCYTCTBYIOT JOCTAaTOYHO MOIIHBIE HACOCHI IS
MOJTyYEHUsI MPOCKTHUPYEMbIX JeOMTOB, ISl TMOCTpPOeHUs Trpaduka 3aBUCUMOCTHU J1eOUTa OT
MOHMKCHUSI M OTIPEICIICHUS SKCIUTYaTalliOHHOTO AeOUTa CKBAKHUH CIIEAYET IMPOBECTH OIBITHBIC
OTKa4YKH Ha J1Ba MoHWxkeHus (SI3BuH, 1965).

Jlis  omnpeneneHuss mapaMeTpoB IUIacTOB  (KO3((UIIMEHTOB BOJONPOBOJUMOCTH U
MBE30MPOBOHOCTH ) OoJiee HaIeKHBI JaHHbIE, TOTYYSHHbIE TI0 HAOII01aTeIbHBIM CKBaXMHaM. B
KadecTBE HAONIONATENFHBIX 10 BO3MOXHOCTH CIIEIYET HCIIONB30BaTh MPOOypEeHHBIE paHee
pa3BeIouHbIE M Pa3BEIOYHO-IKCIUTyaTallMOHHbIE CKBAXXHHBI, JJIS1 YeT0, BO3MOXKHO, MOTpedyeTcs
YBEIIMYCHUE TIPOJNOJKUTENBHOCTH OTKaukd. [lpm HeoOXomumMocTh OypeHHs CHEelHaIbHBIX
HAOIOIATENIbHBIX CKBOKHUH PACCTOSHUS MEXIy HHUMH U CXeMa pa3MeIIeHUs ONpeAemnsioTcs
pacyeramu, n3noxkeHHsIMU B ri1aBe VIII.

B TpemmHOBaTHIX MOpoAax MpU MPOSKTHUPOBAHUH OCYIIECHUS BEPXHEW YacTH BOJIOHOCHOTO
TOPU30HTA I1€J1IeCO00pa3HO OCYUIECTBUTh NMOMHTEPBAJIbLHOE ONMPOOOBAHUE YACTU CKBAXHUH IS
ompezeNeHuss U3MEeHEHUs! GUIbTPAIIMOHHBIX CBOMCTB BOIOBMEMIAIONINX MTOPOJI 11O TITyOHHE.

[Ipu  pacmpocTpaHeHHMH  MHHEPATM30BAHHBIX BOJ B  BOJOHOCHBIX TOPH30HTaX,
MEPEeKPHIBAIOIINX WM MOACTUIAIONINX OCHOBHOM, M HAJUYWU CBA3M C STUMHU TOPHU30HTAMU
gepe3 cl1abo MPOHHIIAEMbIE CIION WIIH «OKHAY, BOZHUKAET OMACHOCTh yXY/IICHUS KAa4eCTBa BOJIBI
IpU SKCIUTyaTalMu Bogo3abopa. OfHAaKO B HACTOSIIEE BpeMsl MBI HE MOXKEM C JIOCTaTOYHOM
TOYHOCTBIO TIPOTHO3MPOBATH PA3BUTHE ATOTO MPOIECCa C MOMOIIBI0 aHATUTUYECKUX PACUETOB.
[TponomKuTenbHBIE OTKAYKH TAK)KE HE JAIOT KEIaeMbIX Pe3ylbTaTOB, TaK KaK MPOABIKECHHE
TPaHUIIB PECHBIX U MUHEPAIM30BAaHHBIX BOJ — IPOIECC JOCTATOYHO JUTHTEIBHBIN, U, KpOMe
TOro, MpH paboTe B0I03a00Opa 3TOT MPOLECC MOXKET MPOUCXOAUTH B COBEPLICHHO IPYTUX
macmTabax. [loaToMy B HacTosiiee BpeMsi OCHOBHBIM MAaTepHajoM, MO KOTOPOMY MOXKHO
CyauTh 00 U3MEHEHHIX KauecTBa BOJbI B MPOIIECCE IKCILTyaTalluH, SBIISETCS aHAIN3 U3MEHEHUS
XUMHYECKOTO COCTaBa MOJ3EMHBIX BOJ Ha JEHCTBYIONIMX BOJ03a00pax B pallOHE pa3BeJOYHBIX
pador.

Pacuer »KcruTyaTallMOHHBIX 3amacoB TOA3EMHBIX BOJ B apTe3MAHCKUX OacceifHax
MPOU3BOIUTCS TUAPOJAMHAMUYECKUMHU METOJaMH WM TIPU COBMECTHOM NPUMEHEHUHU
THJIPABITUYECKOTO U THAPOINHAMHYECKOTO METO/IOB.



INPUMEP PA3BEJIKA U IIOJICUETA SKCIIVIYATAIIUOHHBIX 3AITACOB
MNOJA3EMHBIX BOJ

JUJIs WUTIOCTpaliiil  OCHOBHBIX TIOJIOKEHUH, M3JI0)KCHHBIX B HACTOSINEH TJaBe, HaMH
MPUBOAUTCS TPUMEP TOWCKOB W Pa3BEAKU IMOJ3EMHBIX BOJ JUISI XO3SHCTBEHHO-TTUTHEBOTO
BOJIOCHA0KEHHUS OJIHOTO U3 HACEJIECHHBIX MYHKTOB, PACIIOI0KEHHOTO B MPEJEIaxX apTe3uaHCKOro
OacceitHa. [lyis1 omucaHus UCIIOJb30BaHbl MaTEPHAIIBI Pa3BEIOYHBIX pa0OT C MOJCYETOM 3aIacoB
MOJI3EMHBIX BOJI. B reonorndeckoM CTpOeHUH paiioHa MPUHUMAIOT Y9acTUE MOPOABI TOKEMOpHs
Y OTJIOKEHUS 0CaJ0YHOM TOJIIIKA MEJIOBOM, MaJI€Or€HOBOM, HEOTEHOBOM M YETBEPTUYHOM CHUCTEM.
B paiione Bwimensercs psii  BOJOHOCHBIX TOPH30HTOB, OTACICHHBIX JpYyr OT JApyra
BOJIOYIIOPHBIMU TJIMHUCTBIMU OTJIOKEHUSMH. HaumOospliee MNpakTHYECKOEe 3HAYCHHE IS
OpraHu3aly XO3SHCTBEHHO-TTMTHEBOTO BOJOCHA0KEHUSI UMEET 3/1eCh OYYaKCKHi BOJOHOCHBIN
TOPU30HT, KOTOpPBIA 3ajeraetr Ha riyomHe oxoso 300 m. BopoBmemarommmu mopojamMu
Oy4aKCKOTO TOPU30HTA SBIISIOTCS PA3HO3EPHUCTHIC TIECKU, MOIIIHOCTh KOTOPBIX MeHsieTcs oT 20
10 50 m. B kpoBie ropu3oHTa 3ajJe€raloT MEpPreiid U TIWHBI KUEBCKOTO spyca, B MOJONIBE —
MAJCOICHOBBIE  TJMHBI WM  T[JIMHUACTBIC TECKH, TMOACTUIAEMbIE  BEPXHEMEIOBBIMHU
BOJIOHEIIPOHUIIAEMBIMU aJieBpUTaMU. bydakckuii BOJJOHOCHBIM TOPU30HT — HATIOPHBIIA; HAIOPHI
kosteoiorest ot 180 1o 300 m. I'myOuHa 3aneranus mbe30METPUYECKOTO YPOBHS OT MTOBEPXHOCTH
semuin u3MeHsieTcss ot 2—30 m B moHmkeHHsX penbeda 1o 60—70 m Ha Bomopasmenax.
Munepanu3anus o3eMHBIX BOJ K CEBEPY OT pacCMaTPUBACMON TEPPUTOPHH HE MPEBbIMAET |
2/, 10’)KHee MUHepanu3alus yBeianunBaercs 10 2—3 2/1. O6nacTh TUTaHHUsI HAXOIUTCS B CEBEPO-
BOCTOYHOM YacTu paiiona Ha pacctosiHun 5S0—60 xm ot Bogo3abopa. JpeHupyercst BOZOHOCHBIH
TOPU30HT OTKPBHITHIM BOJHBIM 0aCCEHHOM.

Ha teppuropun Bomo3abopa ACHCTBYET Psii KCIUTYaTAIIMOHHBIX CKBAKHH, BCKPBIBAIOIINX
BOAbl Oydakckux meckoB (puc. 28). B cBsizu ¢ Bo3pocuield MOTpeOHOCTHIO B BojAe Oblia
[IOCTaBJIEHAa  3ajaya  M3BICKAHWUS  JONOJHHUTEIBHBIX  HMCTOYHHKOB  BOJOCHAOXKCHUS.
N3pickaTenbckue pabOThI IJIs PEIICHWS 3TOW 3aJadd IMPOBOJMJIMCH B JBa dTama. PaboTsl
MEepBOTO dTana 3aKIYaIUCh B  THIATEIILHOM aHAIM3€ JICHCTBYIOIIETO BOj03abo0pa,
TUIPOTEOJIOTUYECKUX YCIOBHM BOCTOYHOM 4YacTH apTe3MaHCKOro OacceiiHa U MPOBOAMIUCH B
CIEAYIOLIEH MOCIEI0BATEIIbHOCTH:
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Puc. 28, CXeMATHYCCKAN RAPTA TRAPONIONLES GyHaxcrRoro ROAONOCHOTO FOPH3IONTA
cenepo-nocToNHofl wacru apresmancikoro Gacceilns (no marepuaxam Beaoosepexoh
Krea)

I — cxBamund, npobypennat Ba YyVACYRE NeTaasLpofi paIBOaKM 20 HaNada pas-
sepounux poabor Beacoaepexoll napran; 2 — ckpaxwnn, ppolypesnas ne ysacrke
B OPONECSE NCTAXMMON DASBEAXH; J - CKBAMMHA, NPOOYPERMAR AN MIVEEMHN
CHAPOTCONOINNCCKIX YCAoBNA paBona sansumMs aefereyouero soacsabopa; o
MApoKaonLean GyNaKcXoro BOJOHOCHOTO TopHaocHTa; § — rPaHAlNA pacapocTpape-
HHN DpecHiiX BOJ (¢ CyxXnM ocTateom 1 2/4). Bepriprpuxy sanpanidens 8 CTOPOHY
PACTPOCTPANSHES NPECHMX BOX



1) cOop apXHBHBIX U (POHIOBBIX MaTEPUAIIOB IO KICTOPHU Pa3BUTHS BOJ03a00Dpa;

2) cOop QommoBoro Marepuana JUIS  XapaKTEPUCTHKH  THAPOTCOJOTHUECKUX U

re0J0rM4YeCKUX YCIOBHM CEBEPO-BOCTOYHOW YacTH apTE3MaHCKOro OacceiiHa Ha IUIOIagu

OKOJIO 8 TBIC KMZ;

3) oOciemoBaHue BCEX OKCIUTyaTAl[MOHHBIX CKBaXWH Bojxo3abopa u  okoino 90
JEUCTBYIOIMX CKBA)KUH, IKCIUTYaTUPYIOIINX Oy4aKCKUI FTOPU30HT U PACIIONIOKEHHBIX B pailoHe
JIETPECCUBHOM BOPOHKH BO03a00pa Ha Tuiomiau okoio 1500 K

4) TpOBEICHUE OINBITHBIX PA0OT C LENbI0 OCTAHOBKH OTHEIBHBIX HSKCIUTYaTalMOHHBIX

CKBaXMH U HAOJIOJICHHS 32 BOCCTAHOBJICHHEM YPOBHS B paiioHe B0J103a00pa; M0 JaHHBIM 3THX
HaOJII0ICHUI ONPEAENAIOT TUAPOre0I0rHYeCcKe apaMeTpsl IU1acTa;
5) BbIsSBIICHHE HEJOCTATOYHON W3YYCHHOCTH THIPOTCOJIOTHYECKUX YCIOBHH B FOKHOM,
BOCTOYHOM U 3aI1a/IHOM HaMpaBJIEHUAX OT Bogo3abopa. s usydeHns 6y4akckoro BOJJOHOCHOTO
FOPU30HTa B 3THUX HANpaBICHUSAX, OMNPEICIICHUS XUMHUYECKOIO COCTaBa  IOA3EMHBIX BOJ,
OKOHTYPHMBAHUS U HOCJIEIYIOLIEro HaONIOIEHHs] 3a pPa3BUTHEM BOPOHKHU JENpeccuu Obuln
npoOypeHsl  IIECTh  pPa3BEAOYHBIX  CKBaXMH. {18  MOJIydeHHs  XapaKTEpUCTUKU
THJIPOr€0JIOTHYECKUX YCIOBUN Ha Oojee OOLIMPHOM TEPPUTOPHM 3TH CKBAXHHBI OYpUIIMCH HA
paccrosiuuu 10 10 xm oT Bomo3abopa, oHa CKBaXKMHA ObLIA MPOIIEHA OKOJIO TEKTOHHYECKOTO
pasiiomMa JUIs H3Y4E€HHUS TUIPOTEOJOTHYECKUX YCIOBUM B pailoHE BOCTOYHOM TI'paHULIBI
Oy4aKCKOTr0 BOJOHOCHOTO TOPU30HTA M OJJHA CKBa)XKMHA ObLIa MpoOypeHa B IEHTPaIbHON YacTh
BOJI03a00pa s HaONIOJIEHHMsI 3a YpOBHEM IOJ3EMHBIX BOJ B Hambosee TIiyOOKoH uactu
BOPOHKH Jienpeccud. Bce mpoOypeHHBIE CKBOKWHBI ONPOOOBAIMCH OTKaykamMu Ha 1—2
HNOHMXKEHUs, CO Cpe/iHell MPOJOIKUTENBHOCTBIO 4 — 6 CYTOK;

6) orpaHu3anus PeKUMHBIX HAOJIFOJIEHUI: 3aMep AMHAMUYECKUX YPOBHEN U PacXo/0B BObI
[0 OTJEJIbHBIM CKBAKMHAM M OTOOp NMpo0 Ha XMMHUYECKMH aHAJU3 BO BpeMs BCEro Nepuoja
MOJICBBIX PabOT HA JACHCTBYIOIIEM BOI03a00pe.

B pesynbrare mpoBeseHHBIX PabOT ObLIa IMOJydyeHa XapaKTEPUCTUKA IEO0JIOTMYECKHX U
THJIPOT€OJIOTUIECKUX YCIIOBHI CEBEPO-BOCTOYHOM YacTH apTe3MaHCKOTro OacceiliHa, BBISBICHBI
IPaHUYHBIEC YCIOBUS U OIpeieIeHbl NapaMeTpbl OYy4aKCKOro BOJOHOCHOTO IIacTa, OKOHTYpPEHa
BOpPOHKa JIENpPEeccCUu JACWCTBYIOUIET0 BoJ03a0bopa. bBhlIo ycTaHOBIEHO, YTO Ha Yy4yacTke
JeMCTBYIOIEro BoJ03a00pa pecypchl MMOA3EMHBIX BOJI OIpaHMYEHHBl M JajibHEiIee ero
pacimypeHre HeBO3MOKHO. [ToaTomy 11s1 yoBieTBOpeHHs] BO3pocileil MOTpeOHOCTH ropoja B
BOJ1€ OBbII BBIJIENIEH Y4aCTOK JUIsl TIOCTAHOBKH Pa3BEeIOYHBIX paboT.

Beibop ydacTka Tpou3BeI€H Ha OCHOBAHMM  y4yeTa psija TEO0JOTMYEeCKHX U
THJIPOre€0JIOTHYECKUX (haKTOPOB: K IOTY OT y4yacTKa JIeHCTBYIOIIEro BO103a00pa MUHEPATU3AIHs
MOJI3EMHBIX BOJ YBEIIMUMBACTCS 110 2—3 2/71 1 O6oJiee, K BOCTOKY — TecuaHble anuy nepexoasT
B [VIMHUCTbIE M YXYALIAIOTCA (PUIBTPAIIMOHHBIE CBOWCTBA BOJOBMELIAIOIIUX MOPOA; K CEBEpO-
3arajy pacroiokeHO MECTOPOXKACHHUE MOJE3HOT0 UCKOMaeMoro, pa3paboTka KOTOPOro BeAeTcs
CO 3HAYUTEIBHBIM BOJIOTIOHMKEHHEM. B paiioHe Boj03a00pa CHMXKEHHE YpPOBHEH IOCTHIJIO
IpelelbHBIX 3HAYEHUM U yBEJIMYeHHE BOJ00TOOpa MCKIIOUeHO. B pesynbrare aHanuza Bcex
NEPEYHCIICHHBIX YCIIOBUHM y4acTOK pa3BelOYHBIX paboT ObLT BBIOpaH B JAOJNMHE pekd, B 15—16
KM K CEBEpPO-BOCTOKY OT OCHOBHOI'O JIEHCTBYIOIIETO B0/03a00pa, HO B 30HE €r0 BIUSHUS U B
IIpeJieNax ero BOPOHKH JIENIPECCUH, TTOCKOJIBKY PauyC BIMSHHS €€ COCTABIISAET OKOJIO 25 Km.

Bmopou sman pabom 3axirodancsi B IPOBEICHUM pa3BelIKM Ha BbIOpaHHOM yuacTke. Ha
y4acTKe M Ha TepPUTOPHUH, NMpHIIETaouied K HeMy, JAEWCTBOBAIM UYETHIPE HKCIUTyaTallMOHHBIE
CKBQ)KUHBI, MPOOypeHHbIE B Oy4aKCKOM TOPH30HTE, KOTOpble ObLIM OOCIIENOBaHbl Ha MEPBOM
stamne paboTsl. [loaToMy B mpenenax yyacTka UMENUCh JaHHbIE O (PMIBTPALIMOHHBIX CBOMCTBAX
BOJIOBMEUIAIOMIMX TOPOJ U Je0UTaX S3KCIUIyaTallUOHHBIX CKBaXMH. B cBA3M ¢ 3TuM Oblia
OpOMyIIeHa CTaausl NpeBapUTENbHONW pa3BeAKH M 0 UMEIOIMMCS MaTepuajaM HaMedeHa
cXema B0J103a00pa — JIMHEHHBIN Psijl CKBAXUH JJIUHON OKOJIO 7 KM, BBITIHYTBIM BJIOJIb PEYHOM
noauHbl. [IpuMeHnTeNnsHO K BHIOpaHHOHM cxeme Bozo3abopa ObUTH MpoOypeHb! JOMOIHUTENBHO
TPH pa3BeJOYHO-IKCILTyaTal[MOHHbIE CKBaXKUHBI TITyOUHOM okosio 250 m, Ha paccTostHuM 1,5 xm
Ipyr ot jpyra. Jlns mojcuera SKCIUTyaTallMOHHBIX 3alacoB ObUIM MCIOJIb30BAaHBI TAKXKE JBE
AKCIUTYaTUPYIOLIHECS] CKBAXKUHBI, PACIIOJIOKEHHBIE B TOM XK€ PALY.



Bce ckBaxuHBI ObUTH ONMPOOOBAHBI OMBITHBIMH OTKAaYKaMH Ha HECKOJIBKO TMOHIKEHUH.
Tperbe, Hambosiee MOIIHOE, TOHWXEHUE TMOJACPKUBAIOCH B TedueHue 15—17 pHerr 1o
OTHOCUTEIIEHOUM CTaOWIM3aIlui YPOBHSI B IIEHTPATBHBIX CKBOKHWHAX, ITPH TIOCTOSIHHBIX PacXo/ax.
BnusiHEEe OTKauKu pacmpOCTPaHsIIOCh Ha PacCTOsIHUE 0 4 KM, U B KauecTBe HAOJI01aTeIbHbIX
HCIIOJIb30BAJINCH BCE MPOOYPEHHBIC U CYIIECTBYIONINE HA YIaCTKE CKBAKHHBI.

[To pesynpTaTaM HaOJIOJCHHWI 32 HEYCTAHOBUBIIUMCS JBHKEHHUEM B HaOJ0IaTEIbHBIX
CKBOKMHAX OBUIM ONpEIENICHbl MapaMeTphl TuIacTa: KOAPQPHUIIMEHTHl BOJOMPOBOJUMOCTUA U
MbE30MPOBOAHOCTH. ['eodu3nueckue pabOThl HAa Yy4YacTKEe 3aKIOYAINCh B CTaHAAPTHOM
KapoTaXke U Pe3UCTUBUMETPUH, KOTOPBIE IPOBOIMIKUCH ISl YTOUHEHHS T€OJIOTMUECKOro pa3pesa
Y BBISIBJICHUS HanOoJsiee 0OBOJTHEHHBIX YYACTKOB JIJIsl TOCTAHOBKHU (DUIIBTPOB.

[Tocme okOHYAaHWS pa3BENKH MJiI YTOYHEHHUS BBIOPAHHOW CXEMBI BOJI03a00pa aBTOPHI
MPOBEJU pacyeThl 6 BApUAHTOB JIMHEHHOIO PSJIa CKBXKUH MPU PA3JIMYHBIX PACCTOSIHUAX MEKITY
CKBOKMHAMHU W pa3NUYHBIX JeOMTax CKBOXHUH. B pe3ynbrare 3TUX pacdyeToB Haubolee
ONTUMAaJIbHBIC TTOKA3aTeIM OBLIN TOMYyUEHBI s 13 CKBaXKHWH, IPU CPETHEM PACCTOSTHUU MEXKTY
ckBaxkuHamMu 500 .

Pacyer »skcmiyaTallMOHHBIX 3alacoB Ha MPOEKTUPYEMOM BOJ03a00pe MpPOHM3BENCH
TUAPOJUHAMUYECKUM METOJIOM, C YY€TOM B3aUMOJICHCTBUS C JEHCTBYIOLIUM BOJ103a00pOM U
[IAXTHBIM BOJOOTNIMBOM. IIpu pacuerax Obuia mpUHSATA cXeMa MOJYOrpPaHWYEHHOTO IUIacTa C
HYJIEBBIM pAcCXOXXJEHHEM Ha TpaHuIle. 3a HENPOHUIAEMYIO0 TpaHUIy OBLT HPHUHSAT
TEKTOHMYECKHI pa3iioM, pacrnoioxkeHHbld B 20 xu K BOCTOKY, IO KOTOpPOMY HaOIIOAaeTcs
BBIKJIMHUBaHUE Oy4aKCKOrO BOJAOHOCHOTO ropu3oHTa. CBEpXy U CHU3Y Oy4aKCKUN BOJIOHOCHBIMA
TOPU30HT MEPEKPHIBAETCS MOIIHOW TOJILENH OTHOCUTEIBHO BOJAOYIOPHBIX MOPO/I.

N3 uncna o6mmx 3amacoB K KaT. A OTHECEHBI 3aIachl, COOTBETCTBYIOIINE MaKCUMAaJIbHBIM
dakTryeckuMm AeOuTaMm, MOJYYCHHBIM MPH PA3HOBPEMEHHBIX OIBITHBIX OTKAYKax W3 TSATH
ckBaknH. K xat. B oTHeceHbl 3amachl, COOTBETCTBYIOIME PACX0JaM BOCHMH MPOEKTUPYEMBIX
CKBa)XMH, KOTOPBIE MPEANOJAraeTcsl 3aJl0KUTh MEXAY IAThIO CYHUIECTBYIOIIMMHU, U PaACXObl
TpeX MPOOYPEHHBIX CKBAXUH, PpACCUYUTAHHBIC IIyTEM OKCTPANOJSIIIMUM Ha JIBYKpAaTHbBIC
MOHIKEHUs1 ypoBHs. Kpome 3Toro, mo pesynbraTaM peKMMHBIX HAOTIOJCHHUI U OMpeeeHUI0
CHWDKEHHUS YPOBHS K KOHITY Pac4eTHOTO TIEPHO/ia MOJICUMTAHbI 3arackl 1Mo kat. A+B Ha momanu
neiicTByromiero Bogosabopa. Ilojmcdyer ckopocTH MPOABMIKEHHS] KOHTypa TMOJ3EMHBIX BOJ
MOBBIIIEHHOW MUHEpaIu3allud K BOJ03a00py YCTAaHOBWJ, YTO B TEUEHHE PACUETHOTO CpOKa
CyXOM OCTAaTOK B BOJIaX FO’KHOM YacCTH CKBa)XMH B0/103a00pa MOXET YyBEIHUUThCSA a0 1,3 2/
[IpeBbllieHHE  JOMYCTUMOM  BEJIWYMHBI ~ MUHEpalu3allid  OBLJIO  COTJIACOBAaHO  C
pecmyOIMKaHCKUMU OpPTaHU3alUsIMHA CAHUTAPHOTO HA/[30pa.

PaboTel MO oOlIEHKE SKCIUTyaTallMOHHBIX 3aMacoB TMOJ3EMHBIX BOJ JUIS XO3SHCTBEHHO-
MUTHEBOTO BOJOCHAOXKEHUS T. MENHUTOMOoNs TMPOBEIEHB B IEJIOM IENEYCTPEMICHHO U
METOJMYECKH MPABWIBHO, C YYETOM M3yYE€HHOCTH MOJ3EMHBIX BOJ paiiOHa B MPEIIIECTBYIOIINN
MepHOJI BPEMEHHU.

[To mpoBeneHHBIM paboTaM UMEIOTCS JIBa 3aMEUYaHUS:

1. TmapoauHaMHuyYecKuWe pacyeThl HAJs OIpeaeNieHUs HauOoliee palMOHATBHOM CXEMBI
BOJ103a00pa HaJ0 ObUIO MPOBECTH TEPE/] HAuaJOM JCTATIbHOW pa3BElIKH, a TOCJe OKOHYAHUS
pa3BeIKM — YTOYHUTh OTy CXEMy, C Y4YeTOM TOJY4YeHHBIX mapameTrpoB. W kpome
TUAPOIUHAMUYECKOTO CJIEIOBAIO OBl ClelaTh TEXHUKO-DKOHOMHUYECKHHA pPACUeT HECKOJBKUX
BapHaHTOB BOJ103a00pa.

2. Bpems mpoBeneHHST MaKCHMaJbHOTO TIOHIDKCHHSI Ha Pa3BEIOYHO-IKCILTyaTallMOHHBIX
CKBKMHAX MOTJIO OBITh HECKOJBKO COKpalieHO MpoTuB (pakTrueckux 11—17 cyTok, Tak Kak
3aKOHOMEPHOCTH TEMIIa CHIDKEHUS YPOBHS B HAOJIOMATENbHBIX CKBAKWHAX YCTAHOBIICHBI B
nepBble 7—38 CYTOK OTKAuKH.

I'mIPOI'EOJIOI'MYECKHUE OCOBEHHOCTH

TPEIIUHHBIX 'PYHTOBBIX BOJ U3BEPKEHHBIX ITOPO/I

TpemuHHbBIE TPYHTOBBIE BOJBI COAepXkarcs B BepxHEW Haubojee TpPEIIMHOBATON 30HE
U3BEPKEHHBIX (MHTPY3UBHBIX U 3G (y3UBHBIX) OPO/I.



B ropHockimamuaThIX  OONACTSAX ~ TpPEIIMHHBIE BOABI  BCTPEYAIOTCA B Ipenenax
pacIpoCTpaHEHHs MHTPY3UBHBIX MAaCCUBOB U MTOKPOBaX 3(PPy3UBHBIX IOPOJ.

WuTpy3uBHBIE TOPOBI OOBIYHO 00JIAAI0T HEOOBIION BOJOOOUIBHOCTHIO U UCTIONB3YIOTCS
yame JUIsi MEJIKOrOo PacCpeJOTOYEHHOIo BOJIOCHAOKeHHs. B oTnenbHBIX cilydasx, Korja
MOIIIHOCTb U BOJIONPOHHUIIAEMOCTh OOBOJHEHHOW TPEIIMHOBATOM 30HBI 3HAYUTENIbHA, & YCIOBUS
BO300HOBJISIEMOCTH MX €CTECTBEHHBIX PECYPCOB OJIarONpPUATHBI, TPELUIMHHbBIE TPYHTOBBIE BOJbI
MHTPY3UBHBIX IOPOJ MOTYT OBITH MCIIOJIB30BAHbI ISl KPYITHOTO BOAOCHAOKEHHUS.

O¢¢dy3uBHbIE TOPOJBI 00JaNAIOT 3HAYUTENBHOM BOJOOOMIBHOCTBIO. MOIIHBIE MOTOKH
TPEUIMHHBIX TPYHTOBBIX BOA ()OPMHUPYIOTCS B MMOKPOBAX U OTJIENBHBIX IUIACTaX YETBEPTUUHBIX U
IUIMOLICHOBBIX JIaB, B pPallOHAaX HOBEHILEro BYJIKAaHMYECKOrO HAaropbsi ApMEHMM U JPYIHX
Mectax. OHHM XapakTepU3yIOTCSd HHTEHCHBHOM LHPKYJIALMEH MOA3EMHBIX BOJ IO KPYIHBIM
TpPEeUIMHaM B JlaBaX W KOHIEHTPUPOBAHHOW pAa3rpy3Kod B BHJE KPYHHBIX HUCXOASIIUX
poaHuKOB. OJHAKO ONbITAa Pa3BEIKHU SKCIUTyaTallMOHHBIX 3allacoB TPEIIMHHBIX BOJ JIABOBBIX
IIOTOKOB HE UMEETCs; OHU OOBIUHO MCIIOJB3YIOTCS MyTEM KalTUPOBAHUS OTIAENbHBIX POJIHUKOB.
[TosTOMY B JaHHOM METOJIMYECKOM MOCOOMH METO/AMKA MOMCKOB M Pa3BEAKH TPEIIMHHBIX BOJ
3¢ y3UBHBIX IOPOJ HE PaCCMAaTPUBAETCSI.

B mnardopmMeHHBIX 007acTSX TPEUIMHHBIE TPYHTOBBIE BOJBI MPHUYPOUEHBI K IPEBHUM
KpucTamyeckuM MaccuBaM (Ykpaunckuil, Kapeno-®unckuit). OHH HIMPOKO HCHOJIB3YIOTCA
JUISL  paccpeloTOYEHHOI0 BOJOCHAaOKeHMs. BmecTe ¢ TeM B OTHENbHBIX OJaronpusTHBIX
YCIOBHUAX OHM MOTYT O0€CIeYUTh BOJOCHAOXKEHHE C pacxoJaMH B0J103a00pOB B HECKOJIBKO
JIECSITKOB JINTPOB B CEKYHAY.

HauOosnpiield TpelMHOBATOCThIO OTIMYAIOTCS KPUCTALIMUECKUE TOPOAbI, 3aJIEralolue B
JNOJMHAX pEeK. 3/eCh C TOMOLIBI0 HH()HUIBTPAIIMOHHBIX BOJ03a00pPOB MOXKHO MOIYYHTH
3HAYUTENIBHOE KOJIMYECTBO BOJbI, KOTOPOE MOXKET O0OEeCHeYuTbh KPYIHOE BOJOCHAOKEHHE.
VYc10BUs HAKOIUIEHUS U JIBUYKEHUS MOA3EMHBIX BOJ B TPEIIMHOBATHIX MIOPOAAX B 3HAYMTEIHHOU
Mepe 3aBUCAT OT KOJMYECTBA M pa3Mepa TPEIIMH U CTENEeHU KOJIbMAaTalluM IMOCIEeIHUX. DTH
(GakTopbl ONPENENAIOT TaKXE M B3aMMOCBS3b IIOJI3EMHBIX BOJ OTIEJIBHBIX TPEUIMH MEXIY
co00IiA.

TpemurHoBaTOCTh ONMMCHIBAEMBIX MTOPOJ 00YCIOBIMBAETCS B OCHOBHOM TEKTOHMKOW paiioHa
U TmpoueccaMu BbiBeTpuBaHHMs. OCOOEHHOCTH TPEIIMHOBATOCTH IOPOJA  3aBUCAT OT HX
neTporpauyeckoro cocraBa, BO3pacTa, a TaKkke peibeda MECTHOCTH U Psijia APYTUX MPUUHH.

Pacnipenenenne TpeumMH B MHOpoJax B OJHMX ciydasx ObiBaeT 0e3 BHIUMOMN
3aKOHOMEPHOCTH, a B JpPYTUX OTMEYAaeTcsl MX OPHEHTHPOBAHHOCTh B TE€X WM HHBIX
HanpaBlIeHUsAX. B BepxHell 30He TPEUIMHOBATBHIX MOPOJ TPEIIMHBI OOBIYHO CBSI3aHBI MEXIY
co00i1, 1 TpEeLMHHBIE BOJIbI, KaK IPAaBUII0, 00pa3yroT 37€Ch €AUHYIO THAPABINYECKYIO CUCTEMY.

B BepTuKanbHOM HampaBlIEHUM IPOUCXOAMUT IOCTENIEHHOE 3aTyXaHUE TPEIMHOBATOCTH,
KOTOpasi B pa3IMYHbIX MOPOJIaX U B PA3IMYHBIX I€OJOTUYECKUX YCIOBUSX PaclpOCTpaHSIETCs Ha
pasnuyHyto rinyouHy. Ho, kak mpaBuio, 30Ha TPEIIMHOBATOCTH MOPOJ, B KOTOPOHl MOXeT
NPOMCXOIUTh aKTHBHAS IHUPKYJSIHUS MOI3EMHBIX BOJA, 00bdHO He mpesbimaer 100—120 .
HckimroueHre COCTaBIIAIOT 30HBI KPYIHBIX TEKTOHWYECKUX HApYLICHWH, yXOIAIUE MHOIZA Ha
00JbIIIYIO TITyOUHY.

[TuTaHue TpPEIMHHBIX TPYHTOBBIX BOJ MPOMCXOIHUT 3a CYET aTMOC(EPHBIX OCAJAKOB Ha
OoJypIliel YacTH IUIONIAA PACHpOCTpaHEHUsT BOJAOHOCHOTO TOpWU3OHTAa. B mpepemax aToid
IUIOINAAM TPOUCXOJUT UX JPEHUPOBAHUE PEUHBIMH JOJIMHAMHU. JTO CHOCOOCTBYET YCUICHHOMY
BOJI0OOOMEHY TpENIMHHBIX BOJ, Ojaromapss 4YeMy CTENeHb MHHEpAIU3alid HMX OOBIYHO
HE3HAUUTENbHAs.

B paiioHax ¢ HeZOCTAaTOYHBIM YBIAQXXHEHHEM YacTO BCTPEYAIOTCS TPEHIMHHBIE BOJBI C
NOBBIIIEHHOW —MMHEpaju3aleld, HeNpUroJHble Ui HUTHEBOrO BOJOCHAOXKEeHHA. ITO
00CTOSITENLCTBO yCYTyOJIIleTCss B Te€X CllydasX, KOIJa TPEIIMHHBIE BOJOHOCHBIE TOPHU30HTHI
HOKPBITHI BOJAOHETPOHUIIAEMBIMU MTOPOJIaMH U 00JIaCTh MUTAHUS UX aTMOC(EPHBIMH OCaIKaMHU
3HAYUTENIbHO YMEHBIIAETCS.



METOAUKA OHEHKHU SKCIINIYATAIIMOHHBIX 3AITIACOB

B ycnoBusix TpemIMHHBIX «IPYHTOBBIX BOJ B CBSI3U C HEOJHOPOAHOCTHIO (DMIBTPAIIMOHHBIX
CBOWCTB TOPOJ B IUIAaHE W pa3pe3e pacdeT HKCIUTyaTallHOHHBIX 3alacoB IOJ3EMHBIX BOJ
MIPOBOAMTCS FMAPABINYECKUMU METOJIaMU C MIPUBJICUEHHEM 0aJaHCOBOIO METO/IA.

I'mppaBnuyeckuii MeETOJ, OCHOBBIBAKOIIMICA HA JAHHBIX OIBITHBIX OTKaye€K, [JaerT
BO3MOXXHOCTh yCTAHOBUTH 3aBUCUMOCTb JI€OMTa OT IIOHMKEHUS M BBIACHUTH XapakTep
B3aMIMOJICHCTBYSI CKBRXXUH TPU TPYIIOBBIX OTKaykax. [lombp3ysich 3THUMH JaHHBIMH, MOKHO
OTIpEeeNIUTh IKCIUTyaTal[MOHHBIE 3aMachl MOA3EMHBIX BOJ U PACCUUTATh BO3ZMOYKHbBIE TOHMKEHUS
YPOBHS B CKBOKWHAX ISl IPOCKTHUPYEMBIX IKCILTyaTallHOHHBIX JICOUTOB.

B Oe3HamopHBIX TPYHTOBBIX BOJAaX TEOPETUYECKH 3aBUCUMOCTb IOHMKEHHS OT JeOuTa
sBisieTcs napabonuyeckod. OIHAKO B TPEUIMHOBATHIX IMOPOJAX, TJE€ BOAOHEIPOHUIIAEMOCTb
OOBIYHO YMEHBILAETCS C TIyOMHOM, MOHWKEHHE YPOBHS TPYHTOBBIX BOJ MpPU YBEIHMUYECHUU
nebutra Oymer pactu  ObicTpee, dYeM 3TO ObUI0O OBl B MOpPOJaX C  OJMHAKOBOU
BOJIOHENpOHUIIaeMocThI0. [loaToMy, ompezeneHne HKCIUTYyaTAllHOHHOTO TMOHMKEHHUS IyTEM
OKCTPAIOJISIIIAKA JTAHHBIX OMBITHBIX OTKAYEK B YCIOBHUSX TPEIIMHHBIX TPYHTOBBIX BOJ| MOXKET
JaTh 3aBBIIICHHBIE AEOUTHL. B 3THX ciyyasx peKOMEHIyeTCs MPOBOIUTH 30HAIBHBIC OMBITHBIC
OTKaYKW M OPraHW30BaTh WCCIEAOBAHUS BOJONPOHUIAEMOCTH TIO0 BEPTHKAIM METOJOM
PE3UCTUBUMETPHUHU.

JI1st yCTAaHOBJICHHUS BOCIIOJTHSAEMOCTH SKCILTYaTallMOHHBIX 3a11aCOB HEOOXOMMO OIIPEIEIIUTh
€CTECTBEHHbBIE PECYpPChl MOJ3EMHBIX BOJ MO BEIWYMHE MHUTAHUA BOJOHOCHBIX TOPHU30HTOB
aTMOC(EepHBIMU OCaJKaMH, METOAOM pacwieHEHHs Tuaporpada oOIIero Croka peKH WIn
TUAPOTEOIOTUYECKUMU METOJaMH ITYTEM OIpeIeIeHHs BEIMYMHBI TOJJ3€MHOTO CTOKA.

Bom03abopbl B TpEMIMHHBIX TPYHTOBBIX BOJAX H3BEPKEHHBIX MOPOJ IIEIECO00pa3HO
pacrosaraTh Bo3j€ peKu. B 3THX ycIOBHIX O4€Hb YacTO HEMOCPEICTBEHHO Ha KPUCTAILITHYECKUX
NOpoJax 3ajeraroT aJUTIOBHAJIBHBIE OTIOKEHUS Pa3IMYHOM MOIIHOCTH, OMPEICIISIONINE CBS3b
BOJIOHOCHOTO TOpPU30HTa KPUCTAIMYECKHX TOPOJ C TOBEPXHOCTHBIMU Bojamu. Korma
AJUTIOBHAIILHBIC OTJIOXKEHHS CJIOKCHBI BOJAOYIIOPHBIMU CYTJIMHKAMHU WJIM TJIWHAMH, TPEITMHHBIC
TPYHTOBBIE BOJIbI IPHOOPETAIOT HATIOP.

Ecnu TpemuHHBIE TPYHTOBBIE BOZIBI OO0JIQJAIOT XOPOIIEH THAPABINYECKON CBS3BIO C
MOBEPXHOCTHBIMH BOJIAaMH U aTMOc(epoil, a B0103a00p pacoyiokeH Ha HEOOIbIIOM PACCTOSHUN
OT PEKH, TO MPHUBIEKAEMBIE 3arachl TOBEPXHOCTHBIX BOJ MOTYT IMOJHOCTHIO KOMIIEHCHPOBATH
0oTOMpaeMylo TpU dKCIUTyaTalliy Boj03ab0opa BOAY, U TOTJAa YCTaHABIMBAETCS CTAI[MOHAPHBIN
peXUM (PUIbTpaLUH.

OnpeneneHne  SKCIIyaTAallMOHHBIX  3alacOB  TPEIIMHHBIX  BOJA  TMPOHW3BOAUTCSA
THIPABIMYCCKUMH METOJIaMH, C OIEHKOH MPOM3BOIUTEIIBHOCTH CKBAXKHH TIO JTAHHBIM OIBITHBIX
U OMBITHO-IKCIUTYaTallHOHHBIX OTKadek. B sTom crmyuae B HamOojblIeld Mepe Yy4YUTHIBAeTCS
HEOJIHOPOJHOCTb IJIacTa.

Pacyer moHmkeHHs] YpOBHS S B CKBO)KHMHE WM CHCTEME B3aMMOJCHCTBYIOIIMX CKBaXHH,
COCTOSIIIIMX W3 7 CKBAXWH, O JAHHBIM ONBITHBIX M OIBITHO-IKCILTYaTAI[MOHHBIX OTKAaueK,
BEJIETCH 110 cleaytomel popmyse:

n—1

s=38,+ 2 & (XIV, 1)
il

I7ie S — MOJIHOE IOHM>KEHHUE YPOBHS BOJABI B CKBAXKUHE, M,

Sp — TMOHUXEHHE YPOBHSI, KOTOpPOE OyJIeT MOMy4yeHO MPU OTKAYKEe U3 OJTHOM CKBAaXKUHBI C
HKCIUTyaTallMOHHBIM pacxoaoM Q,, (ompexensiercs mo KpuBOW aeOuTa), 0e3 ydera BIMSHUSA
B3aUMOJICVCTBYIOIIIMX CKBAXUH, M;

Si — TOHIDKEHHE YpOBHS (Cpe3ka) B paccCMaTpUBAacMOW CKBaKHWHE, NPH OTKauyke M3 I-u
B3aWMO/ICHCTBYIONIEH C HEll CKBAXKUHBI C COOTBETCTBYIOIIMM IKCIUTYaTalHOHHBIM pacxoaoM Q;

i

N |

— CyMMa Cpe30K B paccMaTpHUBA€MOM CKBa)KHMHE I0J BIMSIHUEM BCEX COBMECTHO
paboTaroUINX CKBAXKHH.
Cpe3kn oT omnpoOOBaHHBIX CKBaXXHH, BKJIIOYEHHBIX B CXeMy Bojo3abopa,



OTIPENIeNAIOTCSA ONMBITHBIM IyTeM. Cpe3KH OT MPOEKTHBIX CKBaKMH B0/03a00pa OMpPEessioTCs
HMHTEPIOJIALNEH.

OCHOBHBIE 3AIAYM T'HIPOT'EOJIOTMYECKUX UCCJIEJIOBAHUI

Onucanne METOJUKU TUAPOTE€OJIOTMUECKUX HCCIEIO0BAaHUM TPELMHHBIX I'PYHTOBBIX BOJ
U3BEP)KEHHBIX MOPOA JaeTcs JUlsl YCIOBUH, KOrja Bo103a00p IMpeanoaraeTcs pacloyioXuTh B
JIOJIMHE PEKH, TaK KaK TOJBKO B ATOM cilydyae HauboJiee BEepOSTHA BO3MOXKHOCTh OOECTICUCHHS
KPYITHOI'O BOJIOCHA0KEHUS 3a CUET TPEIIMHHBIX BOJ U3BEPIKEHHBIX MOPOI.

B mporuiecce ruporeonortueckux MCCIeA0BaHUN JJI OLIEHKH 3KCIUIyaTallMOHHBIX 3aIlacoB
TPELIMHHBIX TPYHTOBBIX BOJ HEOOXOJUMO BBIICHHUTD:

1) rnyOuHy 3ajieraHusi KpOBJIM M3BEP)KEHHBIX IOPOJ, MOIIHOCTh TPELIMHOBATOM 30HBI,
U3MEHEHHE TPEIIMHOBATOCTH 110 BEPTUKAIN U €€ BOJONPOHUIIAEMOCTb;

2) pacnpocTpaHeHHe, MOIIIHOCTh U (HIBTPAIIMOHHBIE CBOWCTBA AJUTFOBHAIIBHBIX OTJIOKEHHIA,
HOKPBIBAIOIIUX HM3BEP)KEHHbIE MOPOJbI, U XapaKTep TI'MIPABINYECKON CBA3M IOA3EMHBIX BOJ
AJUTIOBUAJIBHBIX OTJIOKEHUH C TPEIIMHHBIMUA BOAAMH KPUCTAINIMYECKUX IIOPOJT;

3) ycIoBHs CBSI3U TPELIMHHBIX IPYHTOBBIX BOJ C MOBEPXHOCTHBIMH BOJAMH U BIIUSIHUC Ha
Hee pexumMa MOBEPXHOCTHOI'O CTOKa;

4) Ka4ecTBO TPEUIMHHBIX U AJUTIOBHATIBHBIX TPYHTOBBIX BO/I;

5) pacxombl pekH, €e YpOBHH, Ka4eCTBO BOJIbI B PEKE, KOJIUYESCTBO B3BEILICHHBIX HAHOCOB;

6) pacronoKeHHe Y4aCTKOB C IMOBBIIICHHOH TPEIMHOBATOCTHIO OPOI;

7) obecrie4eHHOCTh HHPHUIBTPAILIMOHHOTO BO103a00pa B 3asIBJICHHOM KOJIUYECTBE BOIbI.

Jlnis peleHns NepeyrcIeHHbIX BhIIIe 3a/1a4 HEOOXOMMO IIPOBEIEHUE THAPOre0I0rNYECKOM
CBhEMKH, OypOBBIX pabOT, TeOU3NIECKUX OMBITHBIX M THIPOJIIOTUIECKAX MCCIIETOBAHMA, 00beM
U XapakTep KOTOPBIX OIPEIENAIOTCS CTENEHbI0 M3YYEHHOCTH TEPPUTOPHUH, CIO0KHOCTBHIO
IPUPOJHBIX YCIOBUM, CTaauell ncciel0BaHUi U MOTPEOHBIM KOJIMYECTBOM IOJI3EMHBIX BOJ JJIS
BOJIOCHA0XKEHUS.

I'unporeonornyeckue HCCIENOBAaHUS HAa CTaJAMM IOUCKOB 3aKJIIOYAIOTCS B IPOBEACHUU
TUAPOTreoJIoTHUecKo cheMkn MacmTadba 1:25 000—1:50 000 u 0000IIEeHUH TaHHBIX 10
JEHCTBYIOIMM BOJ03a00paM, €ClIM TaKOBble MMEIOTCS Ha TEPPUTOPUU CHEMKH WIJIM BOJU3U ee
rpanui. Beibop macmraba THAPOreoJOorHuecKod ChEeMKH 3aBHCUT OT OOLIMX MPHPOTHBIX
YCJIOBUI parioHa.

Ilepen HavaaoM THAPOreOJOTMYECKOM CBEMKHM COOMpAlOTCS CBEIEHUS 10 BCEM
npoOypeHHBIM Ha JaHHOW TEPPUTOPHM CKBa)KMHAM, YTO JA€T BO3ZMOKHOCTh BBIJCIUTH PAWOHBI,
¢J1a00 U3yUYeHHbIE B T€0JIOTMYECKOM M I'HJIPOr€0JIOTNYECKOM OTHOIICHUH.

B nonuHax pek u3BepKEHHbIE MOPOJbI OOBIYHO MEPEKPBITHI JOBOJIBHO MOIIHOM TOJIIEH
QUTIOBUAIBHBIX OTJIOKEHHUH, MO3TOMY LeNecooO0pa3HO B KOMIUIEKC C THUAPOreOJOrHYecKOn
CbEMKOM  MpOBOAUTH  reoU3MUecKHe  HUCCIeNoBaHUS  (MIEKTponpodMIMpOBaHUE U
AIIEKTPO3OHIMPOBaHUE). ITH  pabOThl  JAIOT  BO3MOXHOCTH  ONPEACTUTh  MOIIHOCTh
AJUTIOBHAJIBHBIX OTJIOXKEHUH W HAMETUTh IMEPCIEKTUBHBIE YYACTKU JJIS 3aJ0XKEHHUS OypOBBIX
CKBaXXMH, YEM JIOCTUTAETCS 3HAUUTENIbHAS SKOHOMUS CPE/ICTB U BPEMEHHU.

bypenne ckBaXMH B M3BEP)KEHHBIX MOPOJAX IMPOBOJUTCS KOJOHKOBBIM CIIOCOOOM.
CKBa)XMHBI 3aKJIJIBIBAIOTCS MO MOMEPEYHUKAM, UIYIIUM MEPHeHIUKYIIPHO K BOJOTOKY. OHU
yrayONIsIFOTCS. B U3BEP>KEHHBIE MOPOJbl Ha IIYOHHY, KOTOpas ONpeesieTcsi MOIHOCThIO 30HBI
pacnpoCTpaHEHHUs] TPEIMHOBATOCTH MOPOJ. bypeHne Bcex CKBaXMH JOJDKHO COIPOBOXKIATHCS
KOMIUIEKCOM Te0(PHU3NYECKHX KapOTaKHBIX paboOT, KOTOpbIE IMO3BOJISIIOT BBIIEIUTH Ooliee
TPELIMHOBATHIE 30HBI U U3YYUTh CTETIEHb KOJbMATAllUU TPEIIUH.

Jlig u3ydeHus CTeNeHH BOAOOOMIIBHOCTH TPEHIMHOBATHIX MOPOJ M3 BCEX MPOOYPEHHBIX
CKBXHMH MPOU3BOJATCS KpPAaTKOBPEMEHHbIE MpPOOHbIE OTKAaykd, B IMPOIECCe KOTOPBIX
oTOMparoTcsi MpoObl BOABI I M3Y4YEHHUS €€ XMMHUYECKOTO COCTaBa M O0aKTEepHOJIOTHYECKHX
cBoicTB. OpUEHTHPOBOYHO MOIIHOCTh 30HBI AKTMBHON TPEIIMHOBATOCTH TOPOJ MOXKET OBITH
orpezesieHa M0 HaOMIOJEHUSM 3a BBIXOJIOM KEepHA U MOTEPSIMU MPOMBIBOUHOM KUAKOCTU MPHU
OypeHumu.

B nepuon rumporeosorndeckoil Chb€MKHU JOJIKHBI OBITh OpPraHM30BaHbl HAONIONEHUS 3a
PEKUMOM TOJ3E€MHBIX BOJ, 4YTO HMeeT OOJIbIIOe 3HAueHHe JUIsl OLEHKH WX IHUTaHHS



aTMOC(EepHBIMU OCaZKaMH. DTH HAOIIOACHUS HEOOXOIUMO MPOAODKUTh M Ha TMOCIETYIOUINX
cragusx. Heo6xoaumMo Takke opraHu30BaTh pabOTHI 10 M3YUYCHUIO PEKUMA PEKU: HAOTIOICHUS
3a pacxoJoM, YpPOBHSMU BOJbI, IPOJOJDKUTEIBHOCTBIO MEXEHHOIO IepHoja, IaBOJKa,
XUMHYECKOT'0 COCTaBa U MYTHOCTH BObI B Pa3JINYHbIE IEPUOABI TOAA.

IIpyn npoBeneHUM T'MIPOreOJOTHYECKONH CHEMKM CIIEAYET M3YyYUTh YCIIOBUS B3aUMOCBSI3U
TPELIMHHBIX BOJ] C BOJAaMH aJUTIOBHAJIBHBIX OTJIOXKEHHUH U C MMOBEPXHOCTHBIMH BOJIaMU, BBISIBUTH
Y4acCTKH, Ha KOTOPBIX OTCYTCTBYIOT BOJOYIOPHBIE NEPEKPBITUS U UMEETCS HENOCPEICTBEHHAs
CBSI3b MEXKY TPEIIMHHBIMU BOJAAMHU U3BEP)KEHHBIX TOPO/I, AJUTIOBUATBHBIMU U IOBEPXHOCTHBIMU
BOJIAMHU.

[Ipu olieHKe S3KCIUTyaTallMOHHBIX 3allacoB IOJ3EMHBIX BOJ B pailloHax MPOEKTUPYEMBIX
UHQUIBTPAMOHHBIX  BOJ03a00pPOB  BBISICHEHHE XapaKTepa B3aUMOCBS3HM IOJ3EMHBIX H
MOBEPXHOCTHBIX BOJI, y4€T KOJbMATAllMU M 3aUJICHUS pycia PeKH, U3y4eHHUEe TUAPOIOrHYECKOTO
pEXKHMMa PEKH, ONIPEAEIAIOLIETO YCIOBHUS BOCIIOIHEHMSI KCIUTYaTallMOHHBIX 3aI1aCOB IMOJA3EMHBIX
BOJI, SIBIISIFOTCS HauOoJIee akTyalbHBIMU 3a7jauaMu.

Konpmarauuss mnopox B pycile BOJOTOKA MM €r0 3aWIEHUE OLICHUBAIOTCS IyTEM
onpezeneHus: GUIBTPAMOHHOTO COMPOTUBIICHHS, OTMEUAEMOr0 B pyclieé PEeKH MPHU pa3rpy3Ke
MOJ3EMHBIX BOJ B PEKy WJIM NHUTAHWUU IOJ3EMHBIX BOJ MOBEPXHOCTHBIMH BOJaMH. MeTonuka
OIICHKH BEJIMYMHBI COMPOTUBIEHUS IO PEKUMHBIM HAOMIOJEHUSM 3a TOJ3EMHBIMH BOJAaMU
paccmotpena B pabore B. M. Illectakosa (1965). Habmtonenust 3a pekMMOM TOA3EMHBIX BOJI
Opy W3YYEHUU KOJbMATAallMM WM 3aWICHUs pyclia HEeoOXOJWMO OpraHH30BaTh Ha TaKHUX
y4yacTKax peYHbIX [JOJWH, T[J€ aJUIIOBHAIbHBIE OTJIOKEHMUS pycia XapaKTepu3yroTcs
OTHOCHUTENIbHOM OJJHOPOJHOCTHIO U OTHOCUTENHFHO BBICOKOW BOAOIPOHUIIAEMOCTHIO.

HaGnromarenbHble CKBaXHWHBI (B KOJMMYECTBE 3—4) pasMEMIaloTCs 10 CTBOPAM,
PacMoIOKEHHBIM MEPIEHIUKYISIPHO pycay peku. PaccrosHue Onmmxaifiell K peke CKBa)KHHbBI
JIOJDKHO COCTaBJISITH OKOJIO 1,0—1,5 MOIIHOCTH BOJOHOCHOTO AJUTIOBHAJIIBHOTO TOPH30HTA.
Camas nanbHssl OT peKM CKBa)KMHA 3aKJIAJbIBA€TCS HAa TaKOM PACCTOSHUH, YTOOBI KojeOaHue
BOJIbI B HEl cocTaBisuio He MeHee 0,2 aMIUIMTYAbl COOTBETCTBYIOLIUX KOJeOaHUI BOJbI B pEKE.
PaccTosHue TpeTbell CKBaXMHBI HE JOMMKHO mpeBbimath 50—60 m ot pycna peku. Ilpu
HEeOOJIBIION IMPUHE PEKH LieTeco00pa3Ho 3aJ0KUTh OJIHY HAOII0JaTeNIbHYI0 CKBRXKUHY BOIM3U
pyclla Ha NPOTUBOIOJIOKHOM Oepery peku. [y HaOmoneHHs 3a KojeOaHHeM YpOBHS BOJbI B
peke HeoOX0IMMO OpPraHNU30BaTh TUAPOMETPUUYECKUI MOCT Ha IMHUM CTBOPA.

N3 Bcex HaOmoJaTeNbHBIX CKBOKUH TMPOBOAMTCS  OTKAyKa JJIs  OINpeesIeHUs
(GUIbTPAIMOHHBIX CBOMCTB BOJOBMEIIAIOIINX MOPOJI, @ U3 CKBA)XUHBI, pACHOJ0KEHHOU B 50—
60 m ot OGeperoBoit TMHUU, HEOOXOAUMO MPOU3BECTU OMBITHYIO OTKAuKY MPOAOKUTENEHOCTBIO
5—O6 CyTOK IpH MOHMXEHUH Ha HECKOJBKO METPOB Ui OLEHKU BETUYMHBI (QUIBTPALHOHHOTO
COIIPOTHUBIIEHUS PYCIOBBIX OTJIOKEHHUH.

Habuntoienus 3a ypoBHEM BOJIbI IPOU3BOAATCS 5—6 pa3 B MecsIll, a P Pe3KUX KoJeOaHUsIX
YPOBHS BOJIbI B pEKE — €XKEIHEBHO.

[Ipu 3aTpynHEHHOHN TUAPAaBINYECKON CBS3M MOA3EMHBIX M MOBEPXHOCTHBIX BOJ OOJbIIOE
3HaYeHHE HMEET OlLIeHKa YCJIOBUH M MacIITa0OB MOIOJIHEHHs 3alacoB TPELIMHHBIX BOJ U3
AJUTIOBUAJIBHBIX OTJIOXKEHHUH, KOTOpbhIE aKKyMYJHPYIOT 3HAa4UTENbHbIE 3arachl BOABI IpHU
3aTOIJICHMM TOWMEHHBIX Teppac B MaBOAOK. Jlis 3TOro HeoOXOAUMMO NpU 'MPOU3BOJCTBE
OTKa4eK M3 BOJOHOCHOT'O TOPU30HTA TPEUIMHOBATHIX MOPO, BECTU HAOIIOACHUS 32 U3BMEHEHUEM
YPOBHSI BOJbI B QJUTIOBHAJIBHBIX OTJIOXKEHHUAX, YTO AT BO3MOXKHOCTb CYAMTH O XapakTepe uX
B3alMOCBSI3H.

B sTOoM cinydyae HE0OX0IMMO OpraHm3oBaTh HAOMIOAEHUS 3a PEKUMOM TOJ3EMHBIX BOJ B
palioHe 3aTOIUICHMs] TOMMEHHBIX Teppac BO BpEMs MaBOJAKOB. B KaxkIoM M3 CTBOPOB
3aKJIQJIBIBACTCS 110 HECKOJbKY HaONIOMATENIbHBIX CKBAXXHH, KOTOpBIE TOJDKHBI pacrojaraTbes
KaK B 3aTOILIIEMOM, TaK M B HE3aTOINIIEMOM 9acTH JOJIUHEI. B 3aTromiseMol 9acTH MOMMEHHOM
Teppacbl HEOOXOAMMO 000PYAOBaTh HE MEHEE JIBYX CKBAXKUH: 0/IHY Ha paccTossHuM 20— 30 m oT
ype3a pekd, a apyryio B 25—50 m OT rpaHUIIBI 3aTOIUICHUS. 3aTpyOHYIO 9acTh BCEX CKBAKUH
HEOO0XO/MMO 3aTaMIIOHMPOBATH TJIMHOM, 4YTOOBI HM30JMPOBATh BOJOHOCHBIM TOPHU3OHT OT
IIPOHUKHOBEHUSI TOBEPXHOCTHBIX BOJA dYepe3 3arpyOHoe mpocTpaHcTBo. B mpenenax



HE3aTOIUIIEMON YacTH TMONMBI WM Ha HAAMOWMEHHOW Teppace WU HAa KOPEHHOM Oepery
3aKJIaBIBACTCS €Ille 110 OQHON HAOJIOAAaTEIbHON CKBAKIHE.

OnpoOoBaHue CKBaXMH U HAOJIOJEHHME 3a YPOBHEM BOJAbl B HHUX AaHAJIOTUYHBI
IPElyCMOTPEHHBIM MPU U3YUYEHUHU KOJIbMAaTalllU Pyclia PeKH.

Ecnu Ha TEeppUTOpPUM CHEMKH WU B ONMKAWIINX paiioHAX OT HEE MMEIOTCS BOI03a00pHI,
MCIOJIB3YIONINE TPEIIMHHBIE BOJABI M3BEP)KEHHBIX MOPOJ, HE0OXonuMo coOpaTh MO HHUM BCE
UMEIOIMECS] CBEJEHHS (KOJIMYECTBO HKCIUTYaTAlIMOHHBIX CKBA)XWH, MX JEOWTHI, MOHMKECHHS
YpOBHEH B Ipolecce dKCITyaTaluu Bojo3abopa u mp.). Eciu Ha Bogo3abope He opraH30BaHbI
cUcTeMaTH4YecKre HAOIOACHUS 32 PSKUMOM MOA3EMHBIX BOJ, HEOOXOIUMO MX OPTaHU30BATh B
COOTBETCTBUM C TpeOOBAHUAMHU, HU3IOKEHHbBIMH B riaBe |X. OTtu HabOmogeHus cremgyer
IPOJOJDKATH U Ha MOCIEAYIOIIUX CTaUsAX THAPOre0IOTHYECKUX UCCIIEI0BAaHUM.

B mepuon npeaBaputenbHOM pa3BeIKU BBIMOJIHIIOTCS HCCIEAOBAaHUA, IEJIbI0 KOTOPBIX
SIBIIIETCS. OKOHYATENbHBIM BHIOOp Hamboyiee OIaronmpusSTHOTO ydacTka (WJIM YYacTKOB) st
MIPOBEJICHUS JAETaIbHOM €ro pa3BeKy Mo Bo03a00p MO cxeMe, BHIOPaHHOM U COrIacCOBaHHOM ¢
IIPOEKTHOM OpraHu3aLUeH.

Jl7is BBITIOJIHEHUS 3a/1ayll Ha CTAJlUU MPEABAPUTENILHON pa3BEAKU MPOJOHKAIOTCS paboThI,
HauaThle HAa [IOMCKOBOW CcTaauu: OypeHHe CKBaXWH, Teo(U3NYECKHe, OIBITHHIC,
TUIPOJIOTUYECKUE UCCIEAOBAHUS U PEKUMHBIE HAOIIIOICHUS.

KonnuecTBo 3akiiaablBaeMbIX OypOBBIX CKBAYKUH U PACCTOSHUS MEXAY HUMU JJOJKHBI OBITH
ompefieNieHbl B KaXJO0M KOHKPETHOM CIy4ae B 3aBHCHUMOCTH OT CJOXKHOCTH MPUPOIHBIX
ycnoBuil. [1o qaHHBIM paboT, IPOBOAUMBIX Ha CTAIMU IIPEIBAPUTEIBLHON pa3BeIKU, HEOOXOAUMO
YTOYHHUTH T€OJIOTUYECKOE CTPOSCHUE YUACTKOB U UX TUAPOTEOIOTUYECKUE YCIOBHSL.

OnpITHBIE OTKAYKH IPOAOKUTEIBHOCTBIO 2—3 CYTOK IPOBOJAATCA M3 BCEX CKBAXHUH JJIs
oTpezieNieHUs] 3aBUCUMOCTH Je0uTa OT MOHIKEHUS U (UIBTPAIIMOHHBIX CBOMCTB mopon. s
W3YYEHHUS U3MEHEHUs BOJONPOHUIIAEMOCTH AJUTFOBUANIbHBIX OTJIOXKEHUN M TPEIIMHOBATON 30HBI
U3BEPKEHHBIX MOPOJ] MPOBOJSATCS KapOTaX CKBAXKUH U 30HAIbHBIE OTKAYKH.

Ha BbiOpaHHOM B pe3ynbTaTe NpPeIBApUTEIbLHOM pa3BEAKHM HanOojiee MepClEeKTUBHOM
yuyacTke (WM y4acTKax) MPOBOJUTCS JIeTalbHAas pa3BeKka MPUMEHUTEILHO K HAMEUEHHOH cXeme
Boz03a00pa. OHa 3akiioyaeTcss B OypeHHH pa3BeIOYHO-IKCIUTYaTAllMOHHBIX CKBOXKHH W HX
onpoboBaHuu. BOJBIMIMHCTBO OYpOBBIX CKBOXHH MpPH AETATbHOW pa3BeAKe OypsATCS TaKUM
JUaMETPOM, YTOOBI B JalbHEHILIEM UX MOXHO ObUIO Obl MCIOJIB30BaTh KaK 3KCIUTyaTallHOHHBIE.
KonuyecTBO pa3BegoUHO-3KCIITYyaTAllMOHHBIX CKBAKUH ONPENENETCA TEM, YTO UX CyMMapHbIN
neout noyxkeH ObITh He MeHee 40—45% neburta npoekTUpyemMoro Bojo3adbopa. 3akiaibIBacMble
Pa3BeI0YHO-IKCIUTYaTallMOHHbIE CKBAYKUHBI JOJKHBI HAXOIUTHCSI BHE 30HBI 3aTOILICHHUS.

W3 Bcex pa3BeqOYHO-IKCILIYaTAl[MOHHBIX CKB)XKMH IPOBOJSATCS OIBITHBIE M TPYIIOBBIE
OTKAuKH MJi1 TOCTPOCHHS KPUBBIX nebuta, omperneneHus koddduineHToB GumbTpanuu u
BEJIMYMHBI CPE30K BO B3aUMOJICHCTBYIOIINUX CKBA)XXMHAX, & TAK)KE OTOMParOTCA MpOoObI BOJBI IS
OTpeieNIeHUs] UX XUMHUYECKOT0 COCTaBa U CAHUTAPHO-0AKTEPHOIOTUYECKOTO COCTOSTHUSL.

[Ipy BCKpBITUM CKBa)XMHAMKM BOJ C TOBBIIIEHHON MHHEpalu3alueld NpU TpPYyNIOBbIX
OTKauyKax HEoOXOJMMO BECTH THIaTelIbHOE HAOJIOJCHHE 3a U3MEHEHHEM MUHEpalu3aluu BO
BCEX B3aUMOJICHCTBYIOMIMNX U HAOIIOAATEIbHBIX CKBAXKHHAX.

Jl7is mocTpoeHusi KpUBBIX JeOuTa TPEIIMHHBIX BOJ HEOOXOIMMO, YTOOBI MaKCHMAabHBIH
neOUT IpU OMBITHON OTKayke cocTaBisul 65—70% Toro neburta, mpyu KOTOPOM Mperoaraercs
AKCIUTYaTUPOBATH CKBAXKUHY.

Ilpumep. JIns XO3SMCTBEHHO-NIMTHEBOTO M TEXHUYECKOTO BOJOCHAOKEHHUS OJHOTO W3
ropogoB YkpauHckoir OCP Oblma mpousBeneHa pas3Bellka IMOA3EMHBIX BOJ, MOTPEOHOCTH B
KOTOPBIX cocTaBisuia Ha 1965 r. 6,4 Thic. M/cymxu, Ha 1970 r. 14,8 TBIC. M/CymKku u Ha
MEPCHEKTUBY 25 ThIC. M3/cym1<u (aBTopst otueta A. I'. Knbixos u K. I1. XKnaHosa).

Paiton umccnenoBanmii, pacmonokeHHbIH B mpenenax [IpuaHenpoBCckod mpaBoOepekHOU
BO3BBILIICHHOCTH, C CeBepa Ha IOT Iepecekaercs AONUHOM peku. Ilo maHHbIM HaOmoIeHMH 3a
PSKUMOM pekH, mpoBoasuumcs B 20—25 xm BbIIe 00beKTa BOJOCHAOKECHHSI, PACXOJ] PEKH
I/I%MGH)ICTCSI or 0,05 g0 21,7 m*/cex; CpPEIHUI MHOTOJIETHHUI pacxol peku cocrasiser 0,42
M /cexk.



[To umerommMes ruaporeosornyeckuM kapram macmrabda 1:200 000— 1 :500 000 mox
pa3BeKy ObUTM HAMEUCHBI TPH YJYacTKa, PACIOI0KEHHBIC B JoJnHEe peku (puc. 30).

Paiion paboT mpuypoueH K HEHTPAIbHOW YacTH YKPaWHCKOTO KPUCTAIIMYECKOTO MAaCCHBA.
BbiOpaHHble y4acTKM B OCHOBHOM CIJIOKEHBI MOPOAAMHU KPUCTAJUIMYECKOrO (yHAaMEHTa M
PBIXJIBIMUA 00pa30BaHUSMH YETBEPTHUHOTO Bo3pacta. OTIOXKEHHS Mena, MaJeoreHa U HeoreHa,
BCKPBIBaE€Mbl€ CKBR)XMHAMHU Ha BOAOPA3JEJIbHBIX IPOCTPAHCTBAX, B JOJMHE PEKH IOJHOCTHIO

Pa3MBbITHI.
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Prc. 30, Taam pacnoxoscaus caxndmmn, ofocwonsnie
WHX KATETOpME  3anacon
] cEnasitinsl, OGOCHOBWBAIUING - JaNAcH HaT
A, 2 —cxBamuny, ofononunaponike  3anacsl
Kar. B: § = cxnamunst, ofocuosmmarxuite s
oacH Xar C': 4 CKMANMUE, MO DIDOUSEHEMC
A NOACHET 3anacon

B ruzaporeosorndyeckoM OTHOIIEHUY OCHOBHOE
3HAUYEHUE  HMEIOT  BOJIOHOCHBIE  T'OPU3OHTHI,
IPUYPOYECHHBIE K TPEIMHOBATON 30HE
KPUCTAIINYECKUX HIOPOI. AJToBUANbHBIN
BOJIOHOCHBI TOPHU30HT pPAacIpPOCTPAHEH Ha BCEX
ydacTKax, HO IPAKTUYECKOE 3HAYEHUE IS
LEHTPAJIN30BaHHOI'O CHA0KEHHsI OH HE UMEET.

BOIOHOCHBINI TOPU30HT, IPUYPOUYCHHBIM K
TPEIMHOBATBIM  KPUCTAJUIMYECKUM  IIOpPOJaM,
npuoOperaeT 3Haue€HHWE B 30HE  YCHIICHHOMH
TPEIMHOBATOCTH, KOTOpasi NMPUypOUYEHa K JOJIUHE
peKu, I/€ U PaCIOJIOKEHbI BCE TPU Yy4yacTKa.
Y4acTKu 3aHMMArOT PacCTOSHHE OKOJIO 16 xum;
IPaHULbl MEXJTYy HUMH IPOBEIECHBI YCIOBHO, TaK
KaK OHM IO CYILECTBY SIBJIIOTCS NPOJOJKEHUEM
OJIUH APYToro.

B nepuon paGoTbl Ha Kax10M y4yacTKe ObUIN
BBIMIOJIHEHBl ~ JI€TAJIbHBIE  T'MJIPOr€OJOTUYECKUE
CbEMKM M  COCTaBJECHbl KapThl MacIITaboB
1:20000—1:10000. B mpenenax — paiioHa
poOypeHsl pa3BelOYHEIE, pa3BeOuHO-
9KCIITyaTallMOHHbIE u Ha0Jr01aTeNbHbIE
CKBaKUHBL. IIpoBeneHBI ONBITHBIE OJMHOYHBIE
OTKauku (OJHA CHapeHHas M OJHA TIPYMHIOBas

POOHO-3KCILTyaTallMOHHAS OTKayKa),
HaONIO/IEHNsT 3a PEXUMOM TOA3EMHBIX  BO/,
3HAYUTENIBHBIN o0beM 1a00paTOPHBIX

onpeseNeHuil XUMUYECKOr0 COCTaBa IMOA3EMHBIX
BOJI M re0(hU3NYECKHE UCCIIEIOBAHMUS.

Pacnipenenenne oobema paboOT MO KaXKIOMY
y4acTKy IpUBEAEHO B Tabm. 23.

BOIOHOCHBINT TOPU30HT, MPUYPOUYEHHBIM K
TPEIIMHOBATOW 30HE KPUCTAJUIMYECKUX TMOPOJ,
OBLIT BCKPBHIT BCEMH MPOOYPEHHBIMH CKBAKHHAMMU.
Kpucrannuieckre mopojsl BCKPHITHL HA TIyOWHAX
or 6—9 1m0 68 m. MomHocTs HauOoIEe
TPEIIMHOBATOW 30HBl KPUCTAJUIMYECKUX TMOPO/I,
pacnpocTpaHeHHas M0 OTJEIbHBIM CKBaXMHAM J10
rnyounsl 150  m, TpuHATa 32  MOIIHOCTH
BOJIOHOCHOT'O TOPH30HTA.

Omna HepaBHOMepHast ¥ u3Mensercss ot 15 g0 100 m u naxe 120 m. ['OpU30HT HAMOPHBIH,
BBICOTA Haropa HaJl KpoBJel coctaBiser 8,5—22,5 m. [Ibe30MeTprudeckue YpOBHH B CKBRKHHAX
YCTaHABIMBAIOTCA Ha TIyOMHe 26 M HUxke U 1,4 m BBIIIE MOBEPXHOCTH 3eMIU. BOJOHOCHBIN
TOPU30HT MEPEKPHIT cIab0 MPOHUIIAEMBIMH MIPOIYKTaMH pa3pyLIeHHs] KPUCTAUIMYECKUX MOPOJ
MOIIHOCThIO OT 6 g0 44 m. DJrta cnabo TpoHUIaeMasl TOJNIIAa HE HUMEET CIUIOUTHOTO
pacnpoCcTpaHEHHs; OHA pa3MbITa B JOJMHAX PEK, YTO OOECIEeUnBaET CBSI3b TPELIMHHBIX BOJ C
BBIIIEJIEKAIIUM BOJIOHOCHBIM TOPU30HTOM B aJUTIOBUAJIBHBIX OTJIOKEHHSIX U MOBEPXHOCTHBIMU



BOJaMu.
HG6I/ITBI CKBAXXHH, UCIIOJIBb30BAHHBIC ITPH IMOJACUCTE 3al1aCoB IIOA3CMHBIX

Ta6auna 23
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BOJI TI0 TMIEPBOMY YYacTKy, He npeBbimanu 2,6—9,0 /cex py NOHWKEHUH YPOBHSI B HUX Ha
11,0—13,4 m, mo TperbeMy ydacTky 2,6—9,3 i/cex Tpu MOHMKEHUU YPOBHS BOJBI B HUX Ha
16,5—20,6 m. Ilpu rpynmoBodi HpOOHO-IKCIUTYaTallMOHHOM OTKauke W3 MSATH CKBAXHH Ha
BTOpoM yuactke (309, 320, 316, 313, 327) pacnosioeHHBIX BJOJIb JIEBOrO Oepera peku, Ha
paccrosiuuu 500—1500 m apyr ot apyra u 1200—1600 m ot peku, ObLI MOIy4YeH CyMMapHBIN
MaKCHUMaJIbHBIN 1eOuT, paBublid 38,8 1/cex (3,36 ThiC. M3/cymi<u). J1eOuThl Kak10M CKBa)KUHBI
COCTaBHJIM COOTBETCTBEHHO 6,9; 9,3; 6,2; 7,3 u 9,1 1/cex Ipu MOHWKCHUH YPOBHS BOJBI B HHUX
COOTBETCTBEHHO Ha 25,3; 16,6; 12,9; 15,4 u 29,3 m. OTrkayka mpoBOAWIACH MPU CTAOMIBHOM
peXHME.

Koaddunments! ¢punbTpanuu, paccCuuTaHHbIe 110 JaHHBIM ONBITHBIX OTKauek (mo (opmyse
Hromron), pasusl 0,1—6,5 m/cymxu. IlpunsaTeie pu pacyerax CpeAHUE UX 3HAYCHUS COCTABUIIH
st iepBoro yuactka 0,2—2,8 m/cymxu; nns Broporo 0,2—6,5 m/cymrxu n nns tpersero 0,4—
1,2 m/cymku. HaGmomaemass B mpoIiecce ONBITHBIX OTKAYeK BEIMYMHA PaAJMyca BIMSHUS HE
npessbimaer S00—600 .

JUIs  XapaKTepUCTHKH KadecTBa IMOJ3EMHBIX BOJ TIPOBEJACHO OOJBIIOE KOJIHMYECTBO
XUMHUYECKHX aHAIHM30B, CIIEKTPAIbHBIX, HA OMpeelieHne MUKPOKOMIIOHEHTOB, PaIMOAKTUBHBIX
DJIEMEHTOB M 0AKTEPHOJIOTHYCCKHE aHATH3HI.

Bogpl kpucTaminyecKkux MOpoJ MO MOJABIISIONIEMY OONBIIMHCTBY Pa3BEIOYHBIX CKBAXKUH
UMEIOT CJIA0YI0 MUHEPATU3AIHIO ¢ CyXuM octatkoM oT 350 mo 700 me/n v 1o BceM mokazaressim
oreuatoT TpeboBanusiM ['OCTa. Jlumb oTHenbHBIE CKBAKUHBI HA MIEPBOM M TPEThEM yUaCTKax
MMEIOT BOJY MOBbIeHHON MuHepanu3auuu—oT 1200 go 7000 me/z. BonbIIMHCTBO CKBaXXHMH C
MOBBIIIEHHONW MUHEpaIn3alueil O4eHb MaloIeOMTHBI M TOJIBKO TP CKBAKUHBI TPETHETO y4acTKa
(10, 11 u 12), comepxxamme Boay ¢ cyxum octatkoM 1200—1500 me/z, BKIFOUEHBI B MOACYET
3armacoB MOJI36MHBIX BOJI.

N3 MHKPOKOMITOHCHTOB H3YYalUCh. MEJb, MBIIMIbIK, CBHHEI, IIMHK U (TOp, NPH 3TOM
CoJlep’KaHue KaXJIOTO M3 HHUX HE MPEBBIIIAeT JAOMyCTUMbIE KOHIeHTpauuu. MccnenoBanus Ha
colepkaHue (EHOJOB HE TPOM3BOAMIMCH OIHAKO, CYyIsS TIO JAHHBIM HCCJICIOBAHUS
OPTraHOJENTUYECKUX CBONUCTB, ()EHOIBI B BOAE OTCYTCTBYIOT.

[ToBepXHOCTHBIE BOJIBI PEKH ONMPOOOBAHBI IUHUYHBIME aHATH3aMU. [10 3TUM TaHHBIM, BOAA
peKH TUIPOKapOOHATHO-Cynb(aTHas KaibliMeBas ¢ cyXuM octaTkoM oT 450 mo 600 wme/n;
MPU3HAKA OPTaHWYECKOrO 3arps3HEHHS HE3HAYUTEIIbHBI — COJIep)KaHWe aMMHaka He
npesbimaetr 0,7—1,3 me/n.

B pesynbrare npoBeneHHBIX pabOT OBLIM TMOJCYUTAHBI M TPEJCTABICHBI HA PaCCMOTPEHUE
I'K3 »skcrutyaTanimoHHbIE 3amachkl MOA3EMHBIX BOJ IO COCTOSHUIO Ha | sHBaps 1964 r. B
CIIEMYIONNX KoaudecTBax (Tadi. 24).

B ocHoOBy mojcueTa 3amacoB MOJ3€MHBIX BOJ TOJOKEHBI JAaHHBIE O U3YYCHHIO PaOOTHI
CYIIECTBYIOIINUX BO03a00pOB, a TaK)Ke JaHHBIC OMBITHBIX T'PYIIOBBIX M OJMHOYHBIX OTKAYCK,
MPOBEJICHHBIX B MPOIECCE THAPOTEOIOTUYECKUX HccieaoBanuii. K kar. A OTHECEHBI 3amachl
COOTBETCTBYIOIIINE cpemHein (bakTHIeCKOM MTPOU3BOTUTEIIEHOCTH pa3BeI0YHO-
OKCIUTYyaTaIl[MOHHBIX CKBaXWH W CyMMapHas MpPOU3BOJUTEILHOCTh TPYIIOBOM MPOOHO-



HKCIUTyaTal[MOHHON OTKA4KH, K KaT. B — 3amacel, COOTBETCTBYIOIIME CyMMapHO# (pakTudeckoi

Tadaunua 24
3apacs MO KATErOPHAM, THC. A Cymiu
Yuacrre Bozowocwwft ropuaowt
A B C,
I TpemuuoBatas 30HE KPHCTALIH- 03 21 0.6
MECKHX NOPoA
I To we 33 6,8 1,9
11 G — 25 0,7
| |
Beero | 3.6 | 1.4 32
i

MPOU3BOJUTEIILHOCTA PA3BEAOYHBIX CKBAXKUH, MOJTYYEHHON IMPU Pa3HOBPEMEHHBIX OIBITHBIX
OTKa4yKax, MPU MaKCHUMAJIbHBIX TOHIKEHUSX YPOBHEH BOJBI B CKBaXHWHAX C Y4E€TOM HX
B3aMMOJICHCTBYS, K KaT. C1 —3amackl, paCCYMTAHHBIC 110 YKCTPATIOJISIIIAH IEONTOB Pa3BEeIOYHBIX
CKBOKMH Ha MOHI)KEHUS YpOBHEH BOJBI B HUX U B 1,5—2 paza mpesblmaromue (HakTUIECKu
JIOCTUTHYTBIC TPU OTKAYKAX.

B o6ocHoBaHMe mojcueTa 3aacoB BKJIIOUEHBI CIEAYIONINE CKBAKHUHBI (Ta0I. 25).

TaGbanuas 25
Samacu NO KaveropuaM, Te, &% cymry B
VaacTum
A B C,
| 245 245, 247, 249, 292, 343 249, 292

I 309, 313, 316, | 294, 297, 300, 302, 304) 306, 307, | 309, 316, 328,

320, 327 308, 310, 314, 315, 318, 319, 321, 324, 329

325, 326, 328, 329
1 — 10, 11, 12, 14, 291 8, 291

JU1g IpOBEPKM pEaJIbHOCTH MOJACYUTAHHBIX 3allacoB IMOJ3EMHBIX BOJ M BO3MOYKHOCTH HX
€XKETrOJHOT0 BOCIIOJIHEHUS, aBTOpPaMU IPOMU3BEAEH IOJACYET BEJIWYMHBI BO3MOYKHOIO IUTAHUS
BOJIOHOCHOTO FOPH30HTa U 00IIel BETMYUHBI €CTECTBEHHBIX PECYPCOB MOA3EMHBIX BOJ IO TPEM
METOJaM: IO BEJIMYMHE WHQUIBTpALUU, MO MOIYJII IMOA3EMHOr0 CTOKA; MO pacdJICHEHHUIO
ruzporpada, T. €. 10 BeJIMYMHE JPEHUPYEMBIX PEKO MOJ3EMHBIX BOJ| B Ipe/ieiax UCCIeayeMbIX
YYaCTKOB, YCTAHOBJICHHOM IO YBEJIUYEHHUIO PACX0/a PEKH B MEKEHb MEXKy IBYMsI CTBOPaMHU.

ITo 'mocnenHemMy MeToay, JaHHbIE KOTOPOro Hanbosee 000CHOBAHBI, €CTECTBEHHBIE PECYPChI
TPIIMHHBIX BOJ{ PAa3BEIAHHBIX YIACTKOB PaBHBI 9,8 ThIC. M°/cymKi.

Otuer o mpoBeAeHHBIM paboTaM ObUT IpezcTaBieH Ha paccmoTpenue B ['K3. Marepuanst
I'K3, no xoTopsIM IpUBOAUTCS JaHHBINA puMep, coctaieHnbl H. B. Yeuynunoil. PaccMoTpes ux,
I'K3 ormeruno cienyroiiee.

1. JIocTaTOYHO NOJIHO OCBELIEHBI I€0JIOTMYECKOE CTPOECHUE U THAPOr€OJOTHUECKHUE YCIOBUS
BCEro pailoHa M y4acTKOB BOz03a00poB. HenocTaTouHO M3yueHBl M3MEHEHHUS TPEIIMHOBATOCTH
BOJIOBMEUIAIOMIMX TOPOJl MO BEPTHKAIM, a TaKKe MOIIHOCTb, COCTaB M (PUIbTpalOHHBIE
CBOWCTBA PYCJOBBIX OTJIOXKEHUH pEKH, YTO MMeeT OOJbIIOe 3HAYeHHe MJIS YCTAHOBIICHUS
B3aMMOCBS3H MOJA3EMHBIX U PEYHBIX BOJI.

2. Metoauka ruApOreoJOrHYecKiX MCCIe0BaHUN BBI3BIBAET CYIIIECTBEHHBIE 3aMEUaHUsl.
OnbiTHBIE PAa0OTHI MpOBENEHBI O€3 y4yeTa YCTAHOBJIEHHS B3aMMOCBSI3U IOJ3EMHBIX BOJ C
pPEYHBIMHU, KOTOpbIE MO OOIIMM YCIOBHUSM SBISIOTCS OCHOBHBIM HCTOYHHUKOM BOCIIOJHEHHS
MTOA3EMHBIX BO/I.

OnbIT CyIIECTBYIOUIMX BOJI03a00pOB MPOAHAIM3UPOBAH HEIOCTATOYHO, JAHHBIE 110
TUAPOJIOTUN PEKU IIPEICTABIIEHBI HEMOJIHO.

IIpoBenenHas rpynmnoBas ONBITHO-IKCIUTyaTallMOHHAs OTKA4Ka JacT HaJleXkKHbIe JaHHBIC JUIsS
BBIJICJICHHUSI DKCIUTyaTallMOHHBIX 3allacOB MOJ3EMHBIX BOJ B PAacCMaTPUBAEMBIX CIIOXKHBIX
TUAPOrEOJIOTHYECKUX YCIOBUSIX.



3. Crabunm3zaius pexuma TMOJ3EMHBIX BOJ IPU OTKadKaxX, a Takke HaOIrogaBIIMecs
U3MEHEHHUs (KayecTBa IMOA3EMHBIX BOJ BO BpeMsl MAaBOJKOB B CKBa)KHMHAX, PACIHOJIOKEHHBIX
BOJIM3M PEKH, KOCBEHHBIM 00pa3oM CBUAETENBCTBYIOT O HAIMYMHM HETOCPEACTBEHHOW CBSI3U
OLICHMBAEMOI'0 BOJIOHOCHOTO TOPU30HTA C PEKOIA.

4. KadyecTBO OIICHMBAEMBIX MOI3EMHBIX BOJ B OCHOBHOM OTBeuaeT TpeboaHusiM 'OCTa k
XO03SIICTBEHHO-TTUTHEBBIM BOJIaM, 3a UCKJIIoUeHueM ckBaxxuH 10, M, 12 Ha TpeThbeM yyacTke, B
KOTOpPBIX MUHepanmu3anusi Boabl jgocturaer 1,2—15 2/ CylecTBEHHBIM YIyIICHUEM
WCCJICIOBAaHUM ABIIETCS OTCYTCTBHE aHAIM30B HA cojiep kaHue (PeHOJIOB B BOJIE.

5.B naHHBIX yCIOBMSIX aBTOpaMU IMPAaBUJIBHO IPUHATA METOJMKA IIOJICUETA 3aracoB
MOJI3€MHBIX BOJI HO pe3ynbTaTtamMm MPOBEICHHBIX OTIBITHBIX
pabor.

VYcnoBus BOCIOJIHEHHUS 3alacoB M3y4YeHbl HEIOCTaTOYHO, IOSTOMY U3 OOHIero ux
KOJINYECTBA, KaK OoJiee JOCTOBEPHBIC, CIEAYeT BBIACIUTH 3aMachl, 00eCreUueHHbIC BETUYNHON
pasrpy3KH MOA3EMHBIX BOX B IPEAeIax PasBEJAaHHBIX y4acTKoB (9,8 Teic. w’/cymiu). U3 Hux
3amacel, OOOCHOBAaHHBIE JaHHBIMHM OKCIUTyaTallud CKB. 245 U pe3ynbrata MpoOHO-
9KCILTyaTallMOHHON T'PYNIOBOW OTKAYKU M3 MATH CKBAXKUH, COTJACHO TMPEAJIOKEHUI0 aBTOPOB,
MOTYT OBITh OTHECEHBI K KaT. A, a OCTaJIbHBIE, PACCUUTAHHBIE TTI0 PA3HOCTH — K KaT. B. 3amnacsl,
COOTBETCTBYIOIIME PA3HOCTH MEXKIY UX OOLIMM KOJIMYECTBOM U 3amacamu KaT. A + B, B cBsi3u C
HEJ0CTAaTOYHOW HAJEKHOCThIO paCY€TOB UX BOCIOJIHEHUS, COOTBETCTBYIOT KaT. Cq,

B paccmaTtpuBaeMbIX THAPOTEOJIOTUYECKUX YCIOBHUSAX, KOTJA peKa SBISETCS HalleKHBIM
MCTOYHUKOM BOCIIOJIHEHUSI AKCIUTYyaTallMOHHBIX 3allacoB, K KaT. A MOTYT OBbITb OTHECEHBI
3arachkl, paccCuuTaHHbIe M0 PakTHUeCKUM J1eouTaM S0 OMBITHBIX CKBa)KWH, OTHOCHMBIE aBTOPaMU
K KaT. B. 3anacel, paccunTaHHbIE 110 3CTPANOJISLIUY 1€OUTOB Ha OOJIbILINE TOHMKEHUS YPOBHEH,
COOTBETCTBYIOT Kart. B.

VYuuteiBas Bce nsiioxkenHoe, ' K3 mocranosuna:

1. Ha Bcex yuacTkax mepecuuTaTh 3amachl KaT. B mo pasHOCTH MEXIy BETHYMHON
pasrpy3ku MOJ3EMHBIX BOJ B JOJMHY PEKM M 3amacaMu KaT. A U BHECTU COOTBETCTBYIOILKE
WCIPaBIICHUS B BEIMUMHY 3amacoB Kart. C;.

2. YTBepauTh OaaHCOBBIE IKCIUTyaTAIIMOHHBIE 3aM1achl IOJ3EMHBIX BOJI ISl XO3SICTBEHHO-
OUTHEBOTO U TEXHUYECKOTO BOJOCHAOXKEHHs Tropojia IO pPa3BeJOYHbIM TpPEM y4yacTKam,
pacloJiO’)KEHHBIM B JOJMHE pPEKH, MO CcOocTosiHMIO Ha | sHBaps 1964 r. B ciemyronmx
KonuecTBax (Tabm. 26).

3. CunTarh BO3MOXXKHBIM TPOEKTUPOBAHHE W CTPOHMTEIHCTBO BOJ03ab0pa Ha 3amacax
kareropuit A u B. IlepeBox 3amacos kat. C; B Gojiee BEICOKHE

Tabanna 26

3anocw 1O waveropkan, rue. o'/cymin

YuacTin Bonosocnsit ropraowr .
A B C,

Tpn yuacrra TpemuuHoBaTan 30Ha KPH- 36 6,2 84
CTANAMYECKNX MOPOJX

KaTeTOpHH B TIPe/ieNIaX 3TUX yUYACTKOB MOXKET OBITh OCYIIECTBIICH B MPOIECCE IKCILTyaTaIlni
nepBoil ouepeau Bogo3abopa.

4. O6GpatuTh BHUMaHUE MPOCKTUPYIOMICH OpraHu3aIiid Ha HEOOXOJUMOCTh TPOBEICHUS B
MPOIIeCcCe IKCILTyaTalluyi BO03a00POB CHUCTEMATHYECKUX HAOIOICHUH 32 PEKUMOM BO103a00pa
(mebutaMu, ypOBHSAMH), a TakKe CHCTEMAaTHUYECKOTO0 KOHTPOJIS 3a OaKTEepHOJIOTHYECKUM
COCTOSTHUEM OTOMpPAaEeMbIX BOJ U JIOTIOJHHUTEIHHBIX WCCIEIOBAHUA TOJ3€MHBIX BOJ Ha
cojiepaHue B HUX (DEHOIBHBIX COCTMHEHHM.

5. Ilpu ycraHOBIEHMH 30H CAHUTApPHOM OXpaHbl  OCYIIECTBUTh CaHUTAPHO-
peayNnpeanTeIbHBIC MEPOTIPUSITHS, PEKOMEH/I0BAaHHBIE CAHUTAPHOU WHCTICKITHEH.

I'MAPOT'EOJIOTUYECKUE OCOBEHHOCTHU

MOJI3EMHBIX BOJI 30H TEKTOHUYECKHNX HAPYIIEHUIA



ITonzeMHBIE BOABI 30H TEKTOHMYECKUX HApYIIEHUN NPEACTaBISIOT OCOOBIA HMHTEpeC A
BOJIOCHA0KEHUSI B TOPHOCKJIAAYaThIX pailoHaX, /i€ OTCYTCTBYIOT BblIEpKaHHbIE BOJOHOCHbBIE
TOPU30HTHI, COJAEpXKALLME 3HAUYUTEIbHBIE SKCIUIyaTallUOHHBIE 3alachl IOJ3EMHBIX BOJ.
3ayacTylo B 3THX palOHAaX MOBEPXHOCTHbIE BOJOTOKHM BBUAY MajlOBOJHOCTH HE MOTYT OBITh
UCTIOJIb30BAaHbl KaK HMCTOYHUKU BopocHaOxkenus. Ha tepputopum CCCP x paiionam, rne
WCIIOJIB3YIOTCS MOJ3EMHBIE BOJBI 30H TEKTOHMYECKUX HApYyLIEHUH, OTHOCATCS KaK JIPEBHUE
CUJIbHO TICHEIUICHU3UPOBAHHbIE paiioHbl Ypana, LlenTtpansHoro Kazaxcrana, 4acTu4HO
unskoropess Cpenneld As3uu, Tak U pailoHbl OoJiee MOJOJOTr0 ropooOpa3oBaHUS B Mpeaenax
WHTEHCUBHO PACYWICHEHHOTO peibeda.

CBoeoOpa3ue pacrnpocTpaHeHHs] MOJ3€MHBIX BOJ B 30HaX TEKTOHUYECKHX HapyIICHU
TOPHBIX PaiiOHOB 3aKJIIOYAETCSI B TOM YTO Ha (JOHE OTHOCHUTEIHHO CJIa00 MPOHHUIIAEMBIX TTOPOJ
Pa3BUTHI JIOKAJIbHBIE MECTOPOXKACHUS MOA3EMHBIX BOJ. 3a4acTy IMOA3EMHbIE BOABI ITUX 30H
MPaKTUYECKH SIBISIOTCSA €IMHCTBEHHBIM UCTOYHUKOM BOJOCHA0XKEHUSI.

OmnpiT paboT MO MOMCKaM M pPa3BeAKE MOJ3EMHBIX BOJ| MOKa3al, YTO B TFOPHBIX pailoHax
MOTYT BCTPETUTHCS JIOKaJIbHbIE OOBOJHEHHBIE 30HBI B Pa3HOOOPA3HBIX T'€OJIOTMYECKHX
YCIOBUSIX. BBIIENSAIOTCS MECTOPOXKIEHHUS IMOJA3EMHBIX BOJ, HEMOCPEACTBEHHO CBSA3aHHBIE C
30HAMH TEKTOHHYECKHX HapyIICHUI; OOBOJHEHHBIE 30HBI B Y3KHX II0JIOCAX KapOOHATHBIX
MOpOJI, 3aXaTble B pe3yjbTaTe OPOTEHUYECKHX IMPOIECCOB CPEAM CIIOEB MPAKTUYECKU cIabo
MPOHMIIAEMBIX; OOBOJHEHHBIE 30HBI, NPUYPOUEHHBIE K CTPAaTUTrPaPUUECKUM KOHTAKTaM;
nepudeprudeckue y4acTKH WHTPY3UH, OCOOCHHO MPH HAJIMYMU B TOCIEIHUX TEKTOHHYECKHUX
KOHTAaKTOB. B palioHaxX pa3BUTHUs KWIbHBIX 10JIEN BCTPEUatOTCss 0OBOJHEHHbBIE 30HbI, CBA3aHHbIE
C BHYTPEHHEN TEKTOHUKON MHTPY3UBHBIX TEJ.

Takoe reHeTHUecKoe pa3HOOOpa3ue MECTOPOKACHHUH TMOJI3EMHBIX BOJI B TOPHBIX pailoHaX
00s3pIBa€T THAPOTEOJIOTOB OCOOCHHO TIIATENbHO HW3Yy4aTh TEKTOHUKY, JHUTOJOTHIO U
TeOJIOTUYECKYI0 MUCTOPUIO paiioHa, TaK Kak AT (AaKTOPHl B 3HAUYUTEIBHOW MEpEe OINPENeIsIOT
ycioBusi GOPMUPOBAHUS U HAKOTUICHUS 3al1aCOB MOA3EMHBIX BO/I.

B psane pabor mo VYpany, CpenHeii A3uu paccMaTpuBarOTCsA YCJIOBHS (HOPMHUPOBAHUS
MECTOPOXKACHUHN MOJ3EMHBIX BOJ B 30HaX TEKTOHWYECKMX HapymeHuid. Tak, Ha Ypane H. /.
bynanoBeim  (1963) BblAensercss HECKOJbKO THUIIOB 30H TEKTOHMYECKHUX  Pa3jIOMOB,
OIaronpusATHBIX JIJIS1 CO3/IaHUs 3allacoB MPECHBIX BoJ. Hanbonee kpymHbIMU Ha Y palie SBISIOTCS
MEPUJIMOHAIBHO BBITSHYThIE 30HBI Pa3JOMOB, MPEACTABISIONIME COOOI0 LEIYI0 CEpUI0
HapyIICHUNH TOTO >K€ MPOCTUpaHus (HAmpumep, (QpoHTalbHAs 30HA CKJIAI4aThiX CTPYKTYP
3amaJHOTO CKJOHA Ypana, 30Hb Bocrtounoro VYpana Ha koHTakTe ¢ 3amaaHo-CuOUpCKOi
HU3MEHHOCTBIO U JIp.).

DT 30HBI UMEIOT OOJbIIEH YacThi0 IIMPUHY TMOpPsIKA HECKOJIBKUX KUJIOMETPOB H
MPOTSKEHHOCTh HECKOJIBKO JECATKOB KuiomeTpoB. Kak mpaBuio, Hambornee BOAOOOWIHHBI
YUYaCTKH, CJI0OKEHHbIE U3BECTHSIKAMH, a TAK)Ke KOMIUIEKCOM MOP(GUPUTO-TYy(POreHHBIX MOPOJI.

Hapsiny ¢ MepuanoHanbHBIMU 30HAMH Pa3BUTHI 30HbI IIHUPOTHOTO MPOCTUPAHUS, MEHbBIIIHE
[0 IMIMPUHE U MPOTSIKEHHOCTH, 3aKIIOYCHHBbIE HE CTOJIBKO B KapOOHATHBIX, CKOJBKO B
Pa3IMYHBIX 1O JTUTOJIOTUYECKOMY COCTaBY KOMITJIEKCAX OCAJOYHBIX U BYJIKaHOTEHHBIX MOPOA (K
MECTOPOKIAECHHUSIM TaKOIro THUIla MOTYyT ObIThb OTHeceHbl bepe3zoBckoe, Koukapckoe u ap.). Otu
MECTOPOXKIACHHSI 00JIaJal0T MEHBIIIMMHU 3a1lacaMy TOJJ3€MHBIX BOJI.

Kpome cuctem MepuaMOHAIBbHO M MOMEPEYHO BBITSAHYTHIX OOBOJHEHHBIX 30H Ha Ypaie
OTMEUAIOTCS 30HBI TIOBBIIIEHHON BOJOOOHMILHOCTH 110 OKpauHaM CEPIIEHTUHUTOBBIX MAacCHBOB B
KPEMHUCTBIX CIIaHI[aX, MpaMopax, MO KOHTaKTaM Ta0Opo-IHOpUTOB C auabazaMd U T. 1L
(boromonoBckas, Beicokoropckas, [lertspckas, CBepyIoBCKas U Ipyrue 30HbI).

Jlnst psiga paitonoB Kysnerkoro 6acceliHa BBIIETSAIOTCS ¢l1a00 0OBOHEHHBIE MPOIOILHBIC
HapylleHUs, HUMEIOIINe, KaK MpaBWUiIO, HAIABUIOBBIM XapakTep U COMPOBONKIAAIOLIUECS
TpelMHAMU CXKaTHsl, 3aJeuYeHHbIMM aualdazaMu (HalpuMep, HAJBUT NPOAOJIBHOTO THMA B
['ypbeBckoM paiioHE), W TMONEepeyHble HapylIeHUs OOJbIIeld YacThiO JIOKAbHBIE, MMEIOIINE
KpyTo€ MajieHne, 0ObIYHO pacKphIThie M 00BoJgHEHHbIE. K mocneaHuM npuypoudeHbl oOuIbHbIE
UCTOYHUKH, OCOOCHHO B 3aKapCTOBAHHBIX 30HAX.



[IpuBeneHHbIE TPUMEPHI CBUICTEILCTBYIOT O HEOOXOAMMOCTH JIETAILHOTO H3yYCHHS
TEKTOHMYECKHX 0COOEHHOCTEH palloHOB MPH MOKMCKAaX MOJ3EMHBIX BOJ, IPUYPOUYECHHBIX K 30HaM
HapyILICHUN.

TexToHMYecKWe 30HBI TMOBBIIEHHOW OOBOJHEHHOCTH 3a4acTyl0 BBIABISAIOTCA IO
MCTOYHUKAM, BBIXOJbI KOTOPBIX IPHYPOYCHBI K KOHTAKTaM MPOHHUIIAEMBIX MOPOJ C MPAKTHYECKU
BOJIOYIIOPHBIMU HX pPa3HOCTAMU. BenuuuHbl NeOUTOB POJHUKOB M3MEHSIOTCS B IMIMPOKHX
npenenax (OT He3HAYUTENbHBIX /0 HECKOIBKUX COTCH METPOB B CEKYHIY) B 3aBUCHMOCTH OT
pa3MepoB TEKTOHWYECKOW 30HBI, JIMTOJIOTMYECKOTO0 COCTaBa MOPOJ U YCJIOBUN MUTAHUS ITHX
YYaCTKOB.

B page pabor H. U. IlmotHukoBa (1957, 1959) paccmaTpuBaroTcs THAPOTEOIOTHYCCKUC
OCOOCHHOCTH JKCILTyaTalliy MOA3EMHBIX BOJ| 30H TEKTOHMYECKUX Pa3jiOMaB, IJ¢ TAaKOTrO THIIA
BOJIbI OTHECEHBI K MECTOPOKICHUSM TPEUIMHHO-KHIIbHBIX BOJI.

OtmernM Hamboyiee XapaKTEpHBIC YCIOBHSI 3aJieTaHUs MECTOPOXKICHUN IMOA3EMHBIX BOJ,
CBSA3aHHBIX C 30HAMU TEKTOHMYECKMX HapymeHuil. Kak yxke ObUIO cKa3aHO, BOJOHOCHBIE
TOPU30HTHl HMMEIOT JIOKAThbHOE PACHpPOCTPaHEHWE, JTHUHEWHO BBITSHYTHI CPEIU IMOJIA ClIabo
nponunaemsix mnopoj. llupuna 30H m3menserca B mpenenax ot 500 m mo 2—3 xm, pexe
nocturaer S5—6 xm  (Hampumep, JKeThITapuHCKas T1OJ0ca B CKaJIbHBIX  OCaJOYHO-
MeTaMophUYeCKNX MOopoJax JAOCTUraeT ydactkamu 10 8 xm, McoBckas 30Ha B KaukaHapckom
patione nocruraer 5S—7 ku, B parione Camanpa — 5—10 xm).

[IpoTsKeHHOCTh 30H, KaK MpaBWiIO, 5—8 kuM, peke — HECKOJIbKO JECSITKOB KUIOMETPOB (
HaIpuMep, NpOoTHEHHOCT, Muacckoro pasinoma okosio 20 xm, ['ypbeBckoil 30HbI — cBbie 30
xum, Konet-/larckoii TepManbHON 30HBI — HECKOJIBKO COT€H KMIIOMETPOB.

[Tom3emHbBIe BOABI TEKTOHHMYECKHX 30H 3aKIIOUEHBI B TPEIIMHAX, TPEUIUHHO-KAPCTOBBIX
MyCTOTaX pAa3JIMYHBIX KOMILJIEKCOB CKaJbHBIX MopoA. Haubonbiielr BOJ0OOHIBHOCTHIO
OTIIMYAIOTCST KapOOHATHBIE, YacTO 3aKapCTOBAHHBIC, IOPOJIBI, BOIOMPOBOIMMOCTH KOTOPBIX
00b14HO coctasiager 100— 500 MZ/C)/I’I/IKL{, a Ha OTJEeNbHBIX yyacTkax aocturaer 1000 MZ/CyI’I’ZKu
u Oonee. MeHblIe BOJONPOBOIUMOCTBIO 00JIAAI0OT KOMIUIEKCHl HWHTPY3UBHBIX IOPO/T
(BomompoBoMMOCTh WX Kosebaercs ot 100 mo 200 Mz/cymku, pexe 400 Mz/cymxu);
BOJIONTPOBOJAMMOCTh  BYJIKAHOTCHHO-METAMOP(PUYECKUX TIMOPOJ B 30HAX TEKTOHUYECKHUX
pas3yioMoB cocTaBiisieT 00bIYHO He O6osee 100— 300 MZ/CymKZ/l.

XapakTeprucTUKa BOJOMPOBOJUMOCTH IOPOJ, TEKTOHHYECKUX 30H SBISIETCS BEChMa
OCpPEIHEHHOH, TaK KaK MpHU OMPOOOBAHMM OTMEYAIOTCS JOBOJIBHO PE3KHE OTKIOHEHHUS OT ATHX
CpPEIHUX 3HAYEHUU.

B pesynpraTe mpoBeneHuss OONBIIOTO 00bEeMa OIBITHBIX W Pa3BElIOYHBIX pPabOT
YCTaHOBJICHO, YTO B BOJIOHOCHBIX IIJIACTaX OTMeUaeTCsl (QUIbTPAIMOHHAS aHU30TPOITHS, KOTOpast
B IUTaHE OTYETIIMBO MPOSBISIETCA pHU (HOPMHUPOBAHHUH JETIPECCUOHHBIX BOPOHOK. Kak mpaBwuio,
OoJbIIast OCh JACTIPECCHH TPOXOAMUT BJIOJb MPOCTUPAHHS TEKTOHUYECKOW 30HBI, a MEHBIIAs
NEePIEeHIUKYIApHA K TPOCTHPAHUIO.

[TomMuMO TIAaHOBOW AHMU3OTPOITUU HAOJIFOIAETCS YMEHBIIEHUE BOJOMPOHUIIAEMOCTH H C
'TnyOuHOM. JlaHHBIE pa3BeIOYHBIX pPAaOOT MOKA3bIBAIOT, YTO MPHU 3HAYUTETBHBIX MOIHOCTAX
(TIopsiika HECKOJIBKUX COTEH METPOB) TPEHIMHOBATHIX IMOPOJ] B 30HAX TEKTOHUYCCKUX PA3JIOMOB
MOIIIHOCTh TOJIIIH, OONAJaroIIel JOCTATOYHO MHTEHCUBHOM TPEIIMHOBATOCTHIO, COCTABISET B
cpexaeM 50—80 m, pexe 100 .

Boapl 30H TEKTOHMYECKHMX HapyIIEHWH, KaKk MpaBuUiio, Oe3HAMOpHBIE W JHIIb H3peaKa
obnamaroT cpaBHUTEIRHO HeOOMbIMM (10 10—15 M) Hamopom, co3maBaeMbIM Halle BCEro 3a
CYeT TMEePEKPHIBAIOIIETO YeXJia TMOpPOJA 30HBI BHIBETPUBAHH. B HEKOTOPBIX CIy4asX 30HBI
TEKTOHHUYECKHX Pa3JIOMOB IMPUYPOUCHBI K JIOJIMHAM PEK HIIH TiepecekaroT nocieaaue. [Ipu stom
TEKTOHMYECKHE 30HBI HA OT/IEIbHBIX y4acTKaX MEPEKPBIBAIOTCS AITIOBUEM M TECHO CBS3aHBI C
3aKJIFOYCHHBIMH B HHUX IIOJ3€MHBIMH BOJAMH. YYaCTKH 30H TEKTOHWYCCKUX Pa3jIOMOB,
CBSI3aHHBIE C PEKaMU, KaK MPaBUIIO, 00JIaal0T HAaMOOIBITUMH 3aTIacaMH MOI3EMHBIX BO/I.

I'myOnHa 3ajeranus MOI3eMHBIX BOJ B 30HaX TEKTOHWYCCKUX HAPYIICHHI OOBIYHO HEBEIIMKA
u He npesbimaeT 10—15 » oT TOBepXHOCTH 3EMIIH.

OCHOBHBIMH HWCTOYHUKAMHU TTUTAHHS BOJIOHOCHOTO TOPHM30HTA SIBJSIOTCS aTMochepHbIe
0CaJKiu OCOOEHHO BECEHHE-3UMHET0 Meproaa, GUIbTPAIMOHHBIE TIOTOKH U3 PEK, 03ep, MPYAOB,



3a0pOIIEHHBIX KaPhEPOB U IIaXT, OOKOBOI MPUTOK U3 OTHOCUTEIHHO MAJOMPOHUIIAEMBIX MTOPOI,
3ajeralmux 1o OopTraM pa3gpoOJeHHBIX TEKTOHMYECKHX 30H. B HEKOTOphIX cllydasx
OTMEYAIOTCS BOCXOJSIIME MCTOYHUKH TMHUTAHMS, T. €. MOANUTHIBAHUE TIMOJ3EMHBIX BOJ
MOJI36MHBIMU BOJIaMU OOJIBIINX TITYOUH.

N3 »sroii 00melt XapaKTepUCTUKUA THIPOTCOJOTHYECKHX YCIOBHA 30H TEKTOHHYECKUX
Pa3’IO0MOB MOXKHO CJIEJIaTh BBIBOJ, YTO €CTECTBEHHBIE 3aMachl OOBIYHO B TAKMX 30HAX HEBEJIHKU:
3TO CBSI3aHO CO CPABHUTEJIBHO MaJOW €MKOCTBIO IOPOJ U ECTECTBEHHBIE PECYPCHI IO3TOMY
ABIIIOTCS OCHOBHBIM HCTOYHHUKOM (OPMHUPOBAaHUS HKCIUTyaTallMOHHBIX 3amacoB. Ecnu
00€CIIeUeHHOCTh 3anacoB I TaKOro THIA MECTOPOXKIACHHM MOJ3EMHBIX BOJ[ OMPECISETCS
YCIOBUSIMU THTAaHUS M BOCIOJHEHMs] 3alacoB, TO B TPOIECCe U3BICKAHUN OCOOEHHO
CYILIECTBEHHO BBISIBJIEHUE CBSI3U C IMOBEPXHOCTHBIMH BOJOEMAaMH, OIPEACIICHUE BEIMYUHbI
UHOUIBTPAUU U OOKOBOTO MPUTOKA.

BbIBOP PACYETHOM CXEMBI OIIEHKH SKCILJTYATAIIMOHHBIX
3AITACOB NO/IBEMHBIX BO/I

Pacder sKkcrutyaTaliMOHHBIX 3aIacoB IMOJ3EMHBIX BOJl B 30HaX TEKTOHHYECKUX Pa3IOMOB,
YUUTBIBAsI HEOJHOPOIHOCTH (PMIIBTPAIIMOHHBIX CBOMCTB IUIACTOB KaK B pa3pese, Tak U B ILJIAHE,
CJIOKHOE BJIMSIHUE KOHTYPOB Ha JUHAMHUKY BOJ103a00pa 1einecoo0pa3Ho MPOBOJUTh B OCHOBHOM
TUAPABIMYECKUM U O6anancoBbiM MeTonamu (bunaeman, 1963).

[Ipu ruppaBIMYECKOM METOJE IYTEM IPOBEJCHHS OINBITHBIX OTKA4YEeK YCTaHABIMBACTCS
3aBHCUMOCTh JeOWTa OT TOHIKEHUS W TpPHU TPOBEICHHM TPYIIOBBIX OTKAueK BBISBISIETCS
XapakTep B3aMMOJCHCTBHUS CKBaKUH. JTO MO3BOJSET OLIEHUTH BEIMYHUHY JKCIUTyaTallMOHHBIX
3aracoB ydyacTKa, MPOTHO3UPOBATh BEIMYUHY TIOHM)KEHUS YPOBHS ISl TPOCKTUPYEMBIX
IKCIUTYaTalMOHHBIX JICOUTOB.

banaHcoBBIli MeTOH  TpHBIEKAETCS JUIL  OLECHKH OO0ECNEYEeHHOCTH  BOCHOJHEHUS
9KCIUTYaTallMOHHBIX 3allacoB, 4YTO SBISETCS OCOOCHHO CYIICCTBEHHBIM JIJISI JTOrO THIIA
MECTOPOKICHUN MOJI3EMHBIX BOJ, UMEIOIINX OrPaHMYCHHYIO TUIOMAAb pacrpoctpaneHus. [Ipu
9TOM Ui ONPECIICHHS BEIMYMHBI BO3MOXKHOTO BOCIIOJIHEHHS TIOJICUUTHIBAIOTCS CyMMAapHBIC
NeOUTBl POJHUKOB, BBIACHSETCS XapakTep BECEHHETr0 MOJbEMa YPOBHS 10 CKBOKUHAM,
olpesieNsIeTcsl MpHUpallleHue PacXoJ0B B peKax Ha y4yacTKe, MEepeceKaroleM TEKTOHHYECKYIO
30HY, M HCTIOJIB3YIOTCS IPYTHE N3BECTHBIE METOIBI OTIPE/ICIICHUSI ECTECTBEHHOTO pacxo/a.

'unpoauHamMuyeckre MeTOIbI MPUMEHSIOTCS ISl KOHTPOJIS APYTUX METO/IOB B TEX CIydasx,
KOTJ]a HET YBEPEHHOCTH B BOCIIOJHSEMOCTH 3aIllacOB B MPOIIECCE AKCILTyaTaIliH, TJI€ BOZMOXKEH
HEYCTAaHOBUBIIUICS peXXUM MOJ3EMHBIX BOJ B IIPOIIECcCe IKCILTyaTallui BOJ103a00pOB.

OmeHKka HKCIUTYaTallMOHHBIX 3aracoB TPeOyeT COCTAaBIIEHUS PACUETHOM CXEMBI, KOTOpas
oTBeyasia Obl 0Opa30BAaHUIO HKCIUTyaTAllMOHHBIX 3armacoB B mpupojae. Hambonee xapakrtepHOit
pacyeTHOM CXEMOM, OTBEYAIOLIEH Yallle BCEro YCIOBMSIM pPacCIpOCTPAHEHMs MOA3EMHBIX BOJ B
30HaX TEKTOHHYECKHUX pa3joMOB, SBJISETCA IUIACT-TOJNOca, T. €. CXeMa, Korja Ha paboTte
BO/I03a00pa CKasbIBaeTCs BIHUSHHE OOEWMX TpaHUI] TMOTOKAa. B 3aBHCHMOCTH OT Xapakrepa
BIIUSTHUS TPAHMUIL 3/16Ch MOKET OBITh BBIJICIICHO HECKOJIBKO CITy4aeB.

1. 3HaunTenpHOE pasznuuue (UIBTPALIMOHHBIX CBOMCTB TOPOJA TEKTOHHYECKOW 30HBI U
O0opToBbIX MOpPOA (ko3 dunmeHTsl (umbTpanuu ornuvarTcs Oonee yem B 50—100 pas);
OOKOBOW TPUTOK MOXXHO HE MPHHAMATh BO BHHMaHHE W CUYUTATh OOKOBBIE TPAaHHUIIBI
MPAKTUYECKH  HEMPOHUIaeMbIMA. B 3THUX  yCIOBUSX  JBIDKEHHME  OyneT  HOCHUTh
HEYCTAaHOBUBIIMICS XapaKTep; MPH JKCIUTyaTallid YpPOBEHb Ha TPaHHIAX OyJeT MOHMKATHCS,
CKOpPOCTh TOHMKEHHsI YPOBHSI OyJeT M3MEHSAThCA M0 Mapaboiauyeckol 3aBHCUMOCTH. bokoBoit
NIPUTOK, HE YYUTHIBAEMBIN TIPU 3TOM, JA€T JOTIOHUTEILHBIC IKCIUTyaTaIl[HOHHBIE 3aIackhl.

2. Pa3ButHe mopoj, 00JaJaloMMX CPaBHUTENBHO XOPOLIEH BOJOOOUIBHOCTHIO B OJIHOM
00pTy, a BOJOYIOPHBIX — B JpyroM. PacueTHas cxema MpH 3TOM TIPEICTaBISIET COOOI0 TUIACT-
[OJIOCY € Pa3HOPOAHBIMU TpaHHIaMu. B sTom ciywae pabora Bojo3abopa Takke 'Oyner
NPOXOJUTh TIPU HEYCTAHOBUBIIEMCSI PEXHME, HO CHI)KCHHE YPOBHEH OKaXeTCs MPH MPOYHX
pPaBHBIX YCJIOBHUSX MEHbBINE, Ye€M IpU OTPAHHYEHUU BOJOHOCHOW 30HBI BOAOYIOPHBIMHU
MIOPOJIAMH.



B Tex cnywasix, Korga oAHa U3 TPaHUIl IUIACT-TIOJOCHI CBSi3aHA C PEKOW WM JIPYTUM
BOJIOEMOM, e OyJeT UMETh MECTO IMOCTOSHHBII HAmop, ABM)KEHUE MOA3EMHBIX BOJ B IIpoliecce
OKCIUTyaTalu OyJeT HOCUTh YCTaHOBHBILHUICS XapaKTep.

Jjig ipaBUIIBHON TOCTAHOBKU PabOT HEOOXOAMMO COCTABUTH MPEIBAPUTEIILHYIO PACUETHYIO
CXEeMY, BBISICHUTH BO3MOXXHBIE UCTOYHUKU (HDOPMUPOBAHMS SKCILTyaTAlIHOHHBIX 3allacoB TPHU
3aJJaHHOM pa3Mepe BOAOMOTPEOHOCTH. DTO MO3BOJIUT BBISIBUTH TJABHBIE 33/Ja4d MOHCKOBO-
pa3BeIOYHBIX padOT M MPOBECTH UX OoJiee LeeHanpaBiIeHHO. TOYHOCTh TPOTHO30B MOXKET OBbITH
CYILIECTBEHHO IMOBBIIIECHA MPU MOJICTUPOBAHUN HEYCTAHOBUBILIEHCS (QUIBTPALIMU HA aHAIOTOBBIX
MalIuHax.

OCHOBHBIE 3AJIAYA I'MJIPOT'EOJIOT MYECKNUX UCCJEJOBAHUM

JIJ1s1 OLIEHKH SKCIUTyaTallMOHHBIX 3aI1aCOB IMOJ3EMHBIX BOJ B IIPOLIECCE TUAPOreOJOTHUECKUX
UCCJICIOBAHUI HA PA3JIMYHBIX CTAAMSIX M3BICKAHUNW HEOOXOAMMO PACCMOTPETH CIEAYIOLIUE
BOITPOCHI:

1) reonorudeckre 0COOEHHOCTH CTPOCHHSI 30HBI TEKTOHUYECKOTO Pa3ioMa;

2) XapaKTepHCTHUKY BOJOCOJEpIKalleil TONIIM B pa3pe3e U IaHe (KOHTYpPhl 30HBI, €€
MOIIIHOCTb, =~ MOIIHOCTh  BOJOHACHIIIEHHBIX  IOPOJ, HM3MEHEHHE TPEHIMHOBATOCTU U
(GUIBTPAIIMOHHBIX CBOMCTB € INIyOUHOM U B IJIaHE, BOAOOTIa4y OPO.);

3) XapaKTepUCTHKY OOPTOBBIX IMOPOJI, OKPYXKAIOIIUX TEKTOHHUYECKUE BOTOOOMIIBHBIC 30HBI
(punbTpaOHHBIE CBOIICTBA, MOIIHOCTD U T. I1.) M XapaKTep KOHTAKTOB C ’TUMH 30HAMU;

4) xapakTep CBS3M MOA3EMHBIX BOJI, COJEPXKAIIMXCA B TOPOAAX 30HBI TEKTOHHYECKHX
pa3ioMOB, ¢ MOBEPXHOCTHBIMU BOJIOEMaMU U JIPYTMMU BOJAOHOCHBIMU TOPH30HTaMH; PEKUM
MOBEPXHOCTHBIX U MOA3EMHBIX BOJI;

5) ycnoBus MUTaHUS U Pa3TPY3KH MOA3EMHBIX BOJI; 3JEMEHTHI OalaHca MOJ3EMHBIX BOJ—
€CTECTBCHHBIN PacXo/l OJ3EMHBIX BOJI, BEJTMYNHA HHPUIBTPAIIIONHOTO MTUTAHUS.

OTHU BOMNPOCHI PELIAIOTCS MMOJIEBBIMU M KaMEPaJIbHBIMU HCCIEOBAHUAMH B KOMILIEKCE:
THIPOTEOJIOTUYECKON ChEMKOM ¢ TIPHUBIICYCHHEM T'eO(DU3NIECKUX M Te000TaHUISCKUX METOJIOB;
OypoBbIMH paboTaMH COBMECTHO C TeO(PHU3UYECKMMH UCCIEIOBAHUSIMH B CKBa)KMHAX;
TUAPOMETPUYCCKUMU paboTaMW W aHAJIU30M METEOPOJOTUYECKUX JaHHBIX; MPOBEACHUEM
OTIBITHBIX THUAPOTEOIOTUYECKUX PabOT U MOCTAaHOBKOM HAOMIOEHUH 32 PEKUMOM MOA3EMHBIX U
MOBEPXHOCTHBIX BOJI.

9TANHOCTDb PABOT, UX OFBbEM U METO/JIUKA ITPOBEJIEHUS

ITouckoBble pabOTHI JOJKHBI BBISICHUTH NMEPCIEKTUBHOCTh MOCTAHOBKH PabOT B JaHHOM
paiioHe 1UIsl YAOBIETBOPEHUS 3asBJIEHHON moTpeOHocTH B Boje. Ecnm Takue nepcreKkTUBHBIE
YYaCTKH BBISIBJIEHBI, TO NEPEXOMAT K IPEABAPUTEIBHOM pa3BEIKe, C IOMOIIBI0 KOTOPOH
MIPOU3BOJIUTCS BBIOOpP HanOosiee OIAronmpUSTHBIX YYacTKOB ISl pa3MelleHus Bojo3adopa, u
npezcTaBisieTcss OOOCHOBaHME TEXHUKO-3KOHOMHUYECKOW 1el1eco00pa3HOCTH  AKCILTyaTalluu
MOJ3EMHBIX BOA. JleTanbHas pa3BeAKa MPOMU3BOJIUTCS YK€ Ha BBIOPAHHBIX MEPCHEKTUBHBIX
y4acTKax M JUIs MOZCYETa 3a11acoB [0 MPOMBIIIEHHBIM KaTETOPUSIM.

Ananu3 matepuanoB ['K3 mokaspiBaeT, 4TO MOWMCKH TOJ3EMHBIX BOJ B palioHax, Ie
pa3BUTBl MECTOPOXKICHMS IMOA3EMHBIX BOJ, INPUYPOUYEHHBIE K TEKTOHMUYECKUM 30HAM,
MPOM3BOJIATCS, KaK TMPABWIO, CO CPAaBHUTEIHHO OONBIIMM OOBEMOM TMOUCKOBBIX U OYPOBBIX
pabor. OTu paboThl MOTYT OBITH COKpAIlleHBl, €clIM OyAeT Mpou3BeIeH cOOp M aHalu3
MaTepuaioB NPeablIyIIUX uccienoBaHuil. [IpenBaputenbHoe 3HAKOMCTBO ¢ MaTepHallaMd U C
UMEIOIMMCST  OIBITOM pPAa0OTHI BO/J03a00pPOB B pailloHe MO3BOJIUT Oosiee PpaAlMOHAIBHO U
HKOHOMUYHO OMPEENIUTh ITAMHOCTh U 00bEMBI paboT.

B psne ciyuaeB, 0coO€HHO Al paiiOHOB, JOCTAaTOYHO XOPOIIO H3YYEHHBIX B Ipoliecce
KOMIUIEKCHBIX CBEMOK, CTaJMsI MOMCKOB MOXKET OBITh CHATA, M MEPCIEKTUBHOCTh MOCTAHOBKHU
paboT /0CTaTOYHO OOOCHOBaHA  OMNPENEICHO  CYUIECTBYIOIIMMH  TE€OJIOTHYECKUMU |
TUIPOTe0JIOTHYECKUMU MaTepralaMu.

Cranus mOMCKaB MPOBOAUTCS B CJ1a00 M3YUEHHBIX pailoHax, I7ie Ha OCHOBAaHWU UMEIOIUXCS
MaTepuaioB 3aTPyIHUTENbHO CHEeJaTh BBIBOA O HAJIWYMM TEPCHEKTUBHBIX YYacCTKOB JUIS
IIOCTAaHOBKM TpeIBapUTeNbHONU pa3zBeaku. Ha sTtom sTame mpousBoauTcs oOIee H3ydeHue



TUAPOTEOJIOTUN  UCCIEAyeMOTo paiioHa, W3y4aloTCs BCE HWMEIONIUE PacCIpOCTpPaHECHUE
BOJIOHOCHBIE TOPU30HTHI, YTO B UTOT€ MO3BOJIMUT BBISIBUTH HanboJjiee MepCrneKTUBHbIN TOPU30HT U
HaubOosee BOJOOOWIIbHBIE YYacTKU. [lo TOJNIydeHHBIM MaTepuaiaM CIeayeT MPOU3BECTH
OpUEHTUPOBOYHBIC MPHUKUIKKA OaJaHCOBOrO XapakTepa O BO3MOXHOCTH oOOecreueHus
3aSBJICHHOM MOTPEOHOCTH. YUHTHIBAs, YTO OKCIUIyaTallHOHHBIC 3amachl CIAralTcs s
MECTOPOXKICHHUM 30H B 3HAUUTEJIBHON Mepe U3 €CTECTBEHHBIX PECYpCOB M B MEHbILEH Mepe U3
€CTECTBEHHBIX (CTaTUYECKUX) 3aIacoB, HEOOXOIUMO HA 3TON CTajuu padoOT MPEICTaBUTH ceOe
YCIIOBUSI MUTAHUS MOJ3EMHBIX BOJ U €MKOCTHBIE BO3MOXHOCTH ILIacTa (T. €. ONpeAeNuTh ero
KOHTYPBI U BOJIOOT/AAUY).

Pabora coctout B cOope M aHanmu3e MaTepHalioB, B IMPOBEIECHUU THAPOTEOIOTHYECKOM
CbEMKH COBMECTHO C KapTUPOBOYHBIM OypeHHEM, reo(U3NYecKUX padboT, reo00TaHMYECKHX
HaOmoeHuit *, HaOmIOJEHMIl 3a pPeXUMOM TMOBEPXHOCTHBIX M TOJ3EMHBIX BOJ U cOope
TUAPOMETPUICCKIX U METEOPOIOTHUSCKHUX JTAHHBIX.

PaccMoTpuM KpaTKO OCHOBHOE COJIEpKAaHUE NEPEUNCIICHHBIX BbIIIE UCCIEA0BAHUN OTMETHB
UX Ccrnenupuveckhue OCOOCHHOCTH TMPH IOWCKaX MECTOPOXACHUW TOJ3EMHBIX  BOJI,
MPUYPOUYCHHBIX K 30HAM TEKTOHMYECKHUX Pa3IOMOB.

1. T'maoporeonormdeckas CheMKa IIPOBOJUTCS HA OCHOBE TEOJIOTHYECKOW ChEMKH, C
MPUBJICYCHHEM TEKTOHUYECKHX, CTPYKTYPHBIX M JUTOJNOTHYECKHX KapT. [ns omucwiBaeMoro
TUTIAa MECTOPOXKJICHUH 3TO OCOOCHHO CYIIECTBEHHO, TaK KaK BBISBICHHE TEKTOHUYECKHX 30H
HEBO3MOXKHO 0€3 BCECTOPOHHETO I'e€OJIOTHYECKOro M3yueHus: pailoHa. MacmraObl CheMKH U €€
TUIONIA/Ib ONPEEIISIFOTCS CTCIICHBIO M3YUYEHHOCTH TEPPUTOPUU U €€ CIIOKHOCTHI0. OMBIT padoT
MOKAa3bIBACT, YTO CheMKHU OOBIYHO TpoBOsATCs B Maciitade 1 :50 000. IIpu 3ToM 10KHBI OBITH
HCIIOJIb30BaHbl a9PO()OTOCHUMKH, Ha KOTOPBIX XOPOIIIO OKOHTYPUBAIOTCS 30HBI TEKTOHUYECKHIX
pa3jIoMOB, U TIOCTaBIEHbl T€0OOTAaHMYECKHE WCCIIEJOBaHUS, KOTOpPbIe B TOPHBIX paioHax
SABISIOTCS 3(DPEKTUBHBIMA WHIUKATOpAaMU BOJOOOMIBHBIX 30H. [0 MMErommMcs mMarepuaiaMm
OTpeeNAeTcs MIOAAb CheMKH C TaKUM pacueToM, yToObl OHA BKJIIOYANla IUIOMIAh OOBEKTa,
JUISE  KOTOPOTO M3BICKMBACTCSI HWCTOYHUK BOJOCHAOXKEHUS, W TPWICTAIONIME K HEMY
nepcrekTuBHbIe paiionbl. [Ipu cpaBauTensHO 60mbimux (6onee 50—100 i/cex) moTpeOHOCTIX B
MOJI3EMHBIX BOJAX IUIOMIAb pailOHa MOXET OBITh H3y4deHa B paguyce 30—40 xu, ¢ BKIIOUeHHEM
B Hee U MpeAnoiaraeMoid 0oONacTH MUTAHUS, €CIH PacCMaTpUBATh TEKTOHUYECKYIO 30HY Kak
PETHOHAIBHYIO JAPEHY.

[Ipy u3yyeHUM MaTepualioB MO palOHY CHEMKH 0CO00€ BHUMAHUE YIENAETCS OIBITY
OKCIUTyaTaIlMH CYIIECTBYIONINX BO103a00POB, MAXTHBIX BOAOOTIMBOB U T. II.

Baxneiiieldr 3amadeit B mporecce CheMKH  sBNsSeTCS  GUKcalMs W ONKCaHUE
BOJIOTIPOSIBIICHUI: POJHUKOB, TIOBEPXHOCTHBIX BOJIOTOKOB (E€CTECTBEHHBIX M HCKYCCTBEHHBIX),
o3ep, 3abonmoueHHocTed U T. M. [Ipum 3TOoM Hambojee CyIeCTBEHHBIM SIBISETCS OMUCAHHE U
KapTUPOBaHUE JIEONTA, XUMUIECKOTO COCTaBa, TEMITEPATYPhl H TIOJIOKEHUST POJTHUKOB, KOTOPHIS
B TOPHBIX pailoHaX SBISIOTCS OCHOBHBIM KPUTEPUEM MOUCKOB M 3a4acTYIO MO3BOJIIOT BHISIBUTH
KOHTYPBI BOJIOOOMITBHBIX 30H.

[Tpu o6cnenoBaHny BOAOEMOB (PUKCUPYIOTCS UX YPOBHH, a ISl pEK — M3MEHEHHE PAcX0JI0B
Ha OTJIETBHBIX YUaCTKaX, 0COOCHHO MPH BXOJIE U BBIXOJIE U3 30H TEKTOHHUYECKUX PA3JIOMOB, YTO
MO3BOJIUNT HAMETUTh CTBOPHI IS TPOBENEHUs TUApoMeTpudeckux pabot. Ilpu ommcanum
HMCTOYHHKOB ¥ BOJOEMOB TaK)K€ BHIOMPAIOT TOUKH JIJIsI OpTaHU3aI[My HAOII0ICHUH 32 PEKUMOM.

* HeoOxomuMo 3aMeTHUTh, YTO TE€OOOTAaHMYECKHE PaOOTHI HOCAT TOWCKOBBIN XapakTep,
BBITIOJHSIOTCS B TPOILIECCE TUAPOTEOJIOTMUECKOH ChEMKM U MPEALIECTBYIOT OYpPEHHIO
KapTUPOBOYHBIX CKBAKHUH.

YuuTeiBas, 4TO CbEMKa IIPOBOJUTCSA B FOPHBIX paliOHaX M IMPECIENyeT BO MHOTHX CIIydasx
MOUCKH TOJ3EMHBIX BOJ| JJsI BOJOCHAOXXEHMs IIOCEIKOB Y CYIIECTBYIOIIUX TOPHOPYAHBIX
OpeNnpusITHii,  HEOOXOOUMO  JIOKYMEHTUpPOBAaThb  Y4YacTKHM  pa3MEIlEeHuss  OTBAJIOB,
XBOCTOXPaHUJIMILL, CTAPBIX LIaXT U KApbEPOB, OTMEUasl XapakTep BOJOIPOSBICHUN, YPOBEHD BOJI,
X XMMUYECKHHM COCTaB M ONMCHIBAsI XapaKTep OTBOJA XO3AMCTBEHHO-NPOMBINIIEHHBIX BOJ. B



uTore paboT COCTaBIsETCS TUAPOTeOJOrMyeckass KapTra C BBIIEJICHHEM BOJOHOCHBIX
KOMILJIEKCOB, Pa3BUTHIX B paiioHe.

2. I'eopusuueckre McCCaeOBaHUA HA 3TOM J3Tane JOJDKHBI BBIIBUTH U OKOHTYPHTH 30HBI
TEKTOHUYECKHUX Pa3JIOMOB, 0XapaKTePU30BaTh MIyOUHY 3aJIeraHus MOJ3EMHBIX BOJ, YCTAHOBUTH
CKPBITBIE YYacTKH pa3rpy3Kd IIOJ3€MHBIX BOJ TMOJ AUIIOBUH B JoiuHax pek. Hambonee
3¢ (EeKTUBHBIMU B JTUX CIy4dasX SBISIOTCS 3JIEKTPONPOPUINPOBAHUE, BEPTUKAIbHOE MU
KPYTOBO€ JIEKTPHUECKOE 30HIMPOBAHKIE U METOJI €CTECTBEHHBIX MOJIeH (huimbTpanuu.

I'eopusnueckne paboOThl JOKHBI ObITH MPOBEAEHBI 10 Hadajla OCHOBHBIX KapTHPOBOYHBIX
OypoBBIX pabOT M JaTh PEKOMEHJAIMH [0 PACIOJIOKEHUIO KapTUPOBOUHBIX CKBAXHMH. B Tex
cilydyasix, KOrja KapTHUpOBOUHOE OypeHue MpOoBOAUTCS Oe3 ydeTa JaHHBIX I'€O(QHU3MKH, OHO HE
naet 3GQGEKTUBHBIX pe3yabTaToB. Tak, HapUMep, MPH MOMCKAaX M Pa3BeIKe MOA3EMHBIX BOJ B
paiione Kamenku (CeepiioBckas ob6aacts) U Ha Mectopoxkaenuu Mctu-Cy, (AzepOaiimkanckas
CCP) cxkBaxuHbI ObLTH 3aJI0’KEHBI 0€3 ydeTa reopu3rMuecKuX JaHHBIX M HE CMOTJM Ha MEPBOM
JTarne BCKPbITh TEKTOHUYECKHUE 30HBI.

B mporecce OypoBbIx paboT MpOBOIUTCS reou3nyeckoe ornpoOOBaHUE CKBAXKUH C IIEIBIO
BBISIBJICHMSI B pa3pe3e 30H AaKTMBHOM TPELIMHOBAaTOCTH, HM3MEHEHUS TPELIMHOBATOCTH C
[JIyOMHOM, ONpeeNieHUsl 1eUCTBUTENBHON CKOPOCTU TEUEHMS MOJ3EMHBIX BOJ U HAINpPaBJICHUS
UX JIBUKEHUS Ha PAa3IUYHBIX MHTEepBajax. B 3Tux ciydasx NpUMEHSIOTCS pa3iIMuHble METOJIbI
KapoTa)ka: pe3UCTUBUMETPHS, TEPMOMETPHUSI, METOJ1 3aPSKEHHOIO TeJIa U JIp.

3. bypoBble paboTbl B HEpUOJ IOUCKOBBIX pPA0OT OOBIYHO COCTOSAT M3 OypeHus
KapTUPOBOUYHBIX CKBAaXXUH, KOTOPBIE 3aKJIabIBAIOTCS B IPOLECCE TUAPOTre0IOTHYECKON CHEMKHU.
MecrononoxxeHue UX ONpeneNnsercs IO JaHHBIM TIEO0JIOTMYECKUX U reo(u3nyecKux
uccienoBanuii. CKBaXKMHBI, KaK INPaBUIIO, 3aKJIaJbIBalOTCS, HAa ydacTKaxX BbIXOJ0OB HauOoiiee
KPYIHBIX UCTOYHHKOB, B MECTaX MEpecedyeHus] TEeKTOHUYECKOM 30Hbl PEUHBIMH JIOJUHAMU U Ha
y4acTKax, TJe, o Te0(pU3NIECKUM JaHHBIM, 0)KHIACTCS HAMOOJIbINask TPEIINHOBATOCTb.

Bhrayane npoOypuBaeTcsi CTBOpP CKBAXKHH, UAYLIUI BIOJIb BOAOOOWILHON 30HBI, @ 3aT€M Ha
y4acTKax MOBBIIIEHHON MPOBOJUMOCTH OH JOIOJIHAETCS HECKOJbKUMHU MONEPEYHUKAMU BKPECT
IOPOCTUPAHUS TEKTOHUYECKOW 30HBI. PaccTosHUS MeXAy CKBaKMHAMM U TONEPEYHHUKAMHU
3aBUCST OT CTENEHM M3YYEHHOCTH TEPPUTOPHUH M HM3MEHUYHMBOCTH JIUTOJOTHYECKOTO COCTaBa
opoJ, pa3Mepa 30H. PaccTosHUS MKy MONepeyHUKaMH 334at0TCsl 0ObIUHO mopsaaka 1—2 xu;
paccrostaus Mexy ckBaxkuaamu 0,5—1,0 k.

IIpu OypeHuu NPOM3BOAUTCS TIIATENbHAS JOKYMEHTAllMs TPELUIMHOBATOCTH IO KEpHY,
M3YYEHHE JIUTOJOTHYECKOIO0 COCTaBa MEPEKPBIBAIOLIUX MOPOJ U MOPOJ CaMOro BOJOHOCHOTO
TOPU30HTa, ONpeAessercs INyOuMHa 3aJleraHusl MOJ3EMHBIX BOJ, MOUIHOCTb AKTHBHOH 30HBI
TPELIMHOBATOCTH M 00Ias MOLIHOCTh (IO €JUHUYHBIM CKBa)XMHAM) TPELUIMHOBATHIX IMOPOJ,
BBISICHSIETCSI MOIIHOCTh M COCTaB IMEPEKPBIBAIOLINX U MOACTUIAIONIMX BOJOHOCHBIN TOPU3OHT
HOPO/I.

B mporuecce OypeHus mpoBOJSATCS HAOMIONEHUS 3a U3MEHEHHWEM HAaropoB IO BEpTUKAIH,
HAOJII0/IEHUS 32 BEJIMYMHOMN MOTJIONIEHUS] TPOMBIBOYHOM JKUJKOCTH, HAOIIOIEHUS 32 TIPOLEHTOM
BBIX0JIa KEpHa.

4. OmnbITHBIE PabOTHI COCTOST B MPOBEACHUM MPOOHBIX OTKAYEK M30 BCEX CKBAXHUH M
OJIMHOYHBIX OTKAa4eK Ha Yy4acTKax, IJe ObUIM 3a(UKCUPOBAHBI YYAaCTKH MOBBIIIEHHON
TpemunHoBaTOCTU. [IpoOHbBIE OTKAYKU CIIyKaT AJi MPeIBAPUTENILHON U CPaBHUTENIBLHON OLEHKU
BOJIOOOMJIBHOCTH BOJOHOCHBIX TOJI, M TMPOBOJAATCS MPU OJHOM MaKCHUMAaJIbHO BO3MO>KHOM
MTOHWKEHUU YPOBHS MTPOJIOJKUTEIBHOCTBIO 1—2 CyTOK.

OnbITHBIE OTUHOYHBIE OTKAYKH IS onpeaeseHns kodpduiuenta GuiabTpau NpOBOIATCS
IOpUA JBYX CTYIEHSX IMOHIKEHHS C MAaKCHMaJlbHO BO3MOXKHOH paszHUICH MEXITy HUMH, UYTO
MO3BOJISIET  YCTAaHOBUTH  HM3MeHeHue  KodpduuueHta  GuiapTpa ¢ TIYOMHOIA.
IIpolOIKUTETBHOCT OTKAa4eK Ha KaXAyl CTylneHb 2—3 CyTok. B nanpHeimem, mnpu
UCMOJIb30BaHUU JTUX JIaHHBIX TIpU pacyerax, MpaBUIbHEEe IPHUHUMATh HE CcpelHee, a
MUHUMaNbHOE 3HadeHue Kkod(pduuuenta ¢uiabTpanuu. [ noaydeHUs KpHUBBIX JaeOuTa
HE00XO0/IMMO MPOBOJUTH OTKAYKY IPH JIBYX-TpeX CTYyNEHAX MOoHMKeHHs. OJHAKO 3Ta OTKayKa,
MPOU3BOJIUTCS HA MOCIEAYIOLUUX CTaAusIX paldoT.

5. T'mapomerpuueckue paOOTbl Ha TEPBOM JTale 3aKIOYaloTcs B IMPOBEACHUU



THJIPOMETPUYECKUX HAOIIOACHUN 3a M3MEHEHHEM CKOpPOCTEH M PacXoiOB IO JOJMHAM PEK, B
BbIOOpE YYAaCTKOB pasMEIEHHs] TUAPOMETPUUYECKHX IIOCTOB, YTO IPOBOIUTCS B Ipolecce
CbEMOUYHBIX paboT. OJHOBPEMEHHO C€ ATHM MPOBOJIUTCS H3YYEHHUE METEOPOJIOTHUECKUX
YCIIOBUH, COOMpAIOTCs CBEAECHUS 00 Oca/lkax, pacxoJax U ypOBHIX PEK B MHOT'OJIETHEM pa3pese.

B psape ciayyaeB NpoBOAWUTCS CHETOMEpPHAs ChEMKA IS BBISICHEHHS BEJIMYMHBI OCEHHE-
3MMHHUX OCaJIKOB, KOTOPbIE B OCHOBHOM OIPEEISAIOT BEIMYMHY UH(DUIBTPALIUY.

Kak Ha »or1o0if cTamum paboT, Tak M Ha TMOCIEAYIOIIMX CYIIECTBEHHO BBIICHUTH II0
MHOT'OJIETHUM JIaHHBIM, Ha KaKOHM IO BOJHOCTH TOJ IaJaeT MepHoj HccieqoBaHUM. OTo
MO3BOJIMT C JJOCTATOYHOM 0OOCHOBAaHHOCTHIO OLIEHHUTH MOJIyYCHHBIE TaHHBIC U COMOCTABUTH HX C
MHOI'OJIETHUMH KoseOaHusAMU. He MeHee BaXKHO mpepocTepeub M3bICKATeNe OT HOJIb30BAHUs
yCpEeIHEHBIMU JaHHBIMU IO pacxojiaM peK, ocaikaMm M T. M. J{ias 000CHOBaHUS BO3MOXHOCTEU
IIOTIOJIHEHMSI 3al1acoB JIOJIKHBI ObITh M3BECTHbI MUHUMAJIbHbIE U MAaKCHUMAaJbHBIE PAacXOAbl 3a
CPaBHUTEIBHO JJIUTEIBHBIN LUK HAOIIOICHUN.

Ha nocnenyrommx craauax paboT, KOrja YCTaHOBJIEHBI MEPCIEKTUBHBIE Ul Pa3BEIKU
YYaCTKH, OPraHMU3YIOTCA T'MAPOMETPUUYECKHE CTBOPHI HA IMEPECEKAIOIINX TEKTOHUYECKUE 30HbI
peKax Ha HUX OPraHU3YyIOTCS CTallMOHAPHbIC HAONIIOICHHS 32 YPOBHEM U U3MEHEHHEM PacXo/10B.
KenarenbHO 3TU CTBOPBI COBMECTUTDH CO CTBOPAMHU HAOJIIO1aTEIbHBIX CKBAKUH.

IIpy Hanmuuuu mNpyAOB, CTapbIX KapbhepoB, 3alOJIHEHHBIX BOJOH M JIPYTHUX BOJOEMOB,
KOTOpBIE MOTYT CIYXHUThb HUCTOYHMKAMU BOCIIOJHEHHUS 3alacoB, HA HUX TaKXKE MPOBOJATCS
THJIPOMETpUYECKUEe HAOMI0IeHUs. DT HAOMI0IeHHs TOJDKHBI OBITh OCOOCHHO THIATEIbHBIMHU (C
Oonbiield 4yacTOTOM HaOINIOEHUH) B NEPUOJ OTKAdeK, KOrJa BBIICHSAETCS XapakTep CBs3U
HOJ3EMHBIX M MOBEPXHOCTHBIX BOJ. IIo psiy 0OBEKTOB MpU M3bICKAHUAX 3TU HAOIIOJCHUS HE
npousBoaaTcs. Tak, HanpuMmep, npu 3amute otdyera B I'K3 no BomocHabxkeHuto r. ApreMoBcKa
He ObUIM MPEJCTABIICHBI JaHHBIE 110 HAOIIOAEHUAM 32 pacxoJoM p. boOpoBKHU, B CBSA3M C UeM He
OBLI0 BBISICHEHO PACIIPOCTPaHEHUE JEIPECCUU K PEKE.

6. B mpouecce cbeMkH Ui HaONIOJEHUS BbIOMpAIOTCA Haubosiee KPYHHbIE HCTOUYHUKHU
NOJ3EMHBIX BOJ M  KapTUPOBOYHBbIE  CKBAKMHBI, PACIOJOXEHHbIE B  Pa3IMYHBIX
THJIPOre0JIOTHYEeCKUX ycnoBuax. HabOmiogeHus mnpousBoasTcs 3a HM3MEHEHHeM neburta (1o
MCTOYHUKAM M CaMOMU3JIMBAIOIIMMCS CKBa)KMHaM), YPOBHEH, TeMmIepaTyp U XHMHUYECKOTO
COCTaBa MOA3EMHBIX BOJA. DTH HAOII0AEHUS NPOIODKAIOTCS U Ha TOCIEAYIOUINX CTaausX pador,
KOr'Jla B HaOMIOAATEIbHYIO CETh MOJKI0YA0TCSI HEKOTOPbIE pa3BeAOUYHbIE CKBaXXUHBI. 3yuenue
peKMMa TOA3EMHBIX BOJ IO3BOJISIET OIPENEIUTh ECTECTBEHHBIE DPECYPCHI, KOTOPBIE JaAOT
OCHOBHYIO JIOJIIO 3KCIUTyaTallUOHHBIX MOJA3EMHBIX BOJI 30H TEKTOHUYECKHUX Pa3JIOMOB.

Kpome Toro, koneGaHHs ypOBHS TMOA3EMHBIX BOJ| MO3BOJSIOT ONPENEIUTh BEIHMUUHY
BojmooTnaun u  uHbuneTpamuioo  (bungeman, 1963). OTu  BeNMYMHBI  SABISIOTCS
HEINOCPEACTBEHHBIMHU PACUETHBIMU ITapaMETPAaMU P OLIEHKE DKCIUTyaTallMOHHBIX 3amacoB. Kak
MoKa3zajau HaOMIOJEHUs, HW3MEHEHUs J1e0MTa MCTOYHMKOB XOPOIIO KOPPEITUPYIOTCS C
BEJIMYMHAMU aTMOC(EPHBIX OCAJIKOB; HAa OCHOBAaHMM 3TOTO BBISBISAETCS MHOTOJETHUH pEXHUM
Kojie0aHuM pacxoja MCTOYHMKA, COCTaBiseTcsl rpaduk 00ECHEUYeHHOCTH pacxoja U BETUYMHBI
MHUHUMAaJIBHOT'O TUTaHHsI BOJOHOCHOTO FOPU30HTA.

Habmtonenust 3a pexkMMOM HCTOYHHMKOB, YPOBHSIMU IMOJI3€MHBIX U MOBEPXHOCTHBIX BOJ B
BOJIOEMAX JKEJATEIIbHO HAYMHATh HA MEPBOHAYAIbHBIX CTAAMAX M3bICKAHUM U JONOJHATH UX I10
Mepe pacmmpeHus padoT. B pe3ynpTaTe n3yueHus pexuMa He0OX0IMMO TTOTYIUTh CBEJICHUS 00
U3MEHEHHUAX YpPOBHEW TMOA3EMHBIX U TOBEPXHOCTHBIX BOJI, aMIUIMTYJ HX KojeOaHHiA,
KOA(p(UIMEHTOB JUHAMUYHOCTH pOAHUKOB. YacTora HaONMIOAEHUN COIJIACOBBIBA€TCS C
THJIPOMETPUYECKUMU M METEOPOJIOTMYECKMMU HAOMIOACHUSAMHU. AHAIW3 3THX MaTepHuajoB
MO3BOJIUT BBISIBUTH XapaKTep CBSA3H MOA3EMHBIX BOJI C PEKAMH.

[lIo naHHBIM MOMCKOBBIX PAa0OOT MPOBOAMTCS OOIIas OamaHCcoOBas MPOBEpKa BO3MOXKHOCTU
MOJIyuyeHUs: TpeOyeMbIX IKCIUTyaTallMOHHBIX 3alacoB, MOJCYUTHIBAETCS OOLIMII MPUTOK BOJIBI K
30H€ M BO3MOXXHOCTb BOCIIOJHEHMS 3alacoB MOA3E€MHBIX BoA. Ecim Bce 3Tu  ycioBus
0JIarONPHATHBI, IEPEXOIAT K CIASAYIONMIEH CTaauu padorT.

Ha craguu npenBapuTenbHONW pa3BelKH MPOU3BOIUTCS OKOHUYATEIbHBIN BHIOOp Hambosee
NEPCIEKTUBHOIO y4yacTKa (MM y4acTKOB) IOJ pa3MeIlleHHe BoJ103abopa, HaMedaeTcs cxema



BO/I03a00pa W TMOJTOTOBISETCS TEXHUKO-3KOHOMUYECKOE OOOCHOBAHME [UIS TPOBEICHUS
JIeTalbHbBIX PA3BEIOYHBIX PaloT.

IIpn mnpoBeneHMM DPEeABAPUTEIBHOM pa3BEIKM B 30HE€ TEKTOHUYECKUX HAPYLICHHUU
OCHOBHOM 3ajjaueil siBisiercss BbIOOp HamOosiee OJIarOnpUATHBIX YYacTKOB B 3TOH 30HE, T. €.
YYacTKOB ¢ HanOoJiee BHICOKMMH 3HAYEHUSMHU BOJONPOBOJANMOCTH M HAWIYYLINMH YCIOBUSIMU
BOCIIOJIHEHMS. J[J1s1 BBIACHEHMsI 3TUX XapaKTEpUCTUK MPOBOAATCS pa3BeloyHble padOThI IO
YTOUYHEHUIO AKTUBHOW MOITHOCTH TPEIIMHOBATHIX TMOPOJ, TJIyOWHBI 3aJIeraHus, YKIOHA
HOJ3EMHBIX BOJI, pa3MepoB HauboJiee MPOHUIIAEMBIX YUaCTKOB, U3y4yaeTcsi 0ojiee OCHOBATEIbHO
XUMHUYECKHH COCTaB MOJ3EMHBIX BOJI, MPOJOJDKAIOTCS PEKUMHBIC HAOIIOJCHUS, YTOUHSIOTCS
YCIIOBHS B3aUMOCBSI3U C PEKAMHU.

Mecra 3anmoKeHHMs pPa3BEJOYHBIX CKBRXHMH BBIOMpAIOTCA 1O JaHHBIM  OypeHUs
KapTUPOBOUYHBIX CKBaKUH U reodusnueckuM MatepuanaM. OObIYHO OHM TaKXKe PaclojlaratoTcs
10 TIOTIEPEYHHUKaM, HO TI0 OoJiee CTYIIEHHOH ceTKe, HeXell Ha IepBOM dTare padot. Paccrosiaus
MEXIY  Ppa3BeJOYHBIMH  CKBOXMHAMU  OIPEICNAIOTCS  BEIMYMHOW  (HIBTPAlMOHHOU
XapaKTEPUCTHKH MOpo] U cocTaBisioT mpuMepHo 800—500 m. [Ipu 3TOM 10CTaTOYHO XOPOIIO
[0 OZAHOMY-/IBYM IOIIEPEYHHUKAM JIOJIKHBI ObITh M3y4EHbl 1 OTHOCUTENILHO c1a00 MPOHULIAEMbIe
OOpTOBBIE MOPOJABI C TeM, 4TOOBI Ha OCHOBAaHMU OYpPOBBIX M OIBITHBIX PabOT MOXHO OBLIO
OLIEHUTb XapaKTep rpaHuUl] 1 HEOOXOAUMOCTb yuyeTa OOKOBOIO MUTAaHUS BOJOHOCHOTO TOPU30HTA
30HbI TEKTOHUYECKOTO pasyioma. B 30He ci1ab0 npoHUIIaeMbIX MOPOJ] 3aKJIAAbIBAIOTCA CKBAXKUHbI
Ha PacCTOSIHUU HECKOJIBKMX COTE€H METPOB JAPYT OT Jpyra U OT 30Hbl KOHTAKTA.

OnbIT pa3BenKH TOKA3bIBACT, UYTO TJIYOMHAa pa3BEJOYHBIX CKBAXUH Ha OOJBIIMHCTBE
MECTOPOKJCHUN MOJ3EMHBIX BOJI TAKOro TUIa M3MeHsiercss B uHTepBaie oT 50 no 80 m, pexe
nocturaer 100—120 wm.

OmnbITHBIE paOOTHI HA 3TOW CTaJUM HUMEIOT OYeHb OOJIBIIOE 3HAYEHME, TAaK KaK OLEHKa
AKCIUTYaTal[MOHHBIX 3alacoB MPOM3BOAUTCS OOBIYHO IO WX pe3yibTaraM, C MPUMEHEHUEM
THJIPABIMYECKUX METOAOB. YUMTBhIBas TakKXke, YTO B 30HaX TEKTOHMYECKHX pa3jIOMOB
UCCJIEIOBATENN CTAJIKUBAIOTCA C BECbMAa HEOJHOPOJHBIMH (PUIBTPALIMOHHBIMU CBOMICTBaMH,
HEO0X0/MMO 3alpOeKTUPOBaTh JIOCTATOYHBIH OO0BEM OJUHOYHBIX M KYCTOBBIX OTKayekK.
OnbITHBIE OTKAa4YKM (OAMHOYHBIE U KYCTOBBIE) MPOBOAST Ha TEX MECTax, /€ MO JaHHBIM
NpOOHBIX OTKAYeK OOHapy)KeHa CPaBHUTEIBHO XOpoIasi BOAOOOMIBHOCTb IOPO/I.

B cBs3u ¢ M3MEHUMBOCTHIO (PUIIBTPALIMOHHBIX CBOMCTB TPEHIMHOBATHIX B pa3pe3e MOpoa
peKOMeH1yeTcsl TPOBOJIUThH 30HAIbHBIE OTKAUKH JUOO B mpolecce OypeHus, TM00 crenuanbHO
nocjie OKOHYaHUS OypoBbIX pabOT. 30HaJbHBIE OTKAYKM XapaKTePU3YIOT H3MEHEHUS
(GWIBTPALlMOHHBIX CBOWCTB B pa3pe3e, 4YTO OCOOCHHO BaXHO, MpPH (QHIBTPAMOHHON
HEOJIHOPOJHOCTH TPYHTOB MHTepBasibl [Uisi NOCTAHOBKM OTKAYKU MOTYT OBITh BBISIBIECHBI IO
pesyibTataM reodusnueckux uccienoBaHuil. Ecin nmpu mpoBeeHWH HECKONBKUX 30HAIBHBIX
OTKaueK OTMEYaeTcsl XOpollas KOppessuus C AAaHHBIMH KAapOTAXKHBIX JUarpaMM, TO YHCIO
30HAJIBHBIX OTKAa4€K MO)KHO HECKOJBKO COKPAaTHTh M BOCIOJIB30BATHCSA ISl XapaKTEPUCTUKU
(GUIbTPAIIMOHHBIX CBOMCTB pe3ysibTaTaMu Te0(pU3NYECKOro OMpoOOBaHMS U TPOOHBIX OTKAYEK.

OTkauku JUId MOJNyYeHHUsS KPHUBBIX Je€OMTa MPOBOJATCS U BOJAOHOCHBIX TOPU30HTOB B
0Oe3HaNOpHBIX TPEIIMHOBATHIX IMOPOAAX IMPH TPEX MOHMWKEHUAX YPOBHS, TaK KaK XapakTep
KPHUBBIX TO3BOJIIET CYAUTh 00 M3MEHEHUH (HIBTPAMOHHBIX CBOMCTB ¢ rimyOuHOi. [losTomy
OTKAuUKH I MOJY4YeHHs] KPUBBIX J1e0UTa ClieyeT MPOBOJUTH B OCHOBHOM B MEPHOJ] JETAIbHBIX
paboT U B €MHUYHBIX CITyyasiX — Ha CTaJuM NpeaBapuUTeNbHON pa3Beaku. IlepBoe moHmkeHue
B OTUX ClIydyasx BbIOMpaeTcsi MUHUMaJIbHbIM, HO HEe MeHee | m; TpeTbe — MaKCHMaJbHO
BO3MOXHBIM (KeJaTeabHO, YTOOBI OHO OBUIO OJM3KO WM MHPEBOCXOJWIO MHUKCHMAJIbHOE
MMOHWKEHUE TIPH IKCIUTYaTaIlH ).

OnpITHBIE OTKAYKH NMPUYPOUYMBAIOT K MEXEHHOMY IEpUOAY CTOAHMA ypoBHA. Ha cranunm
IIpeIBapUTENbHOIN pa3BeAKU 3TH pabOThl MPOBOJSATCS OJTHOBPEMEHHO C 30HaJIbHBIMU OTKaYKaMu
U pPE3UCTHUBUMETpPUEH, KOTOPBIE YTOUHSIOT U3MEHEHHE BOJIOHETIPOHUIIAEMOCTH C ITyOUHOM.

Jig monmydeHust Oosiee TOYHBIX 3Haue€HUM Kod(DPUIMEHTOB QUIBTpallMM TO JAHHBIM
OTKaueK IpU pacyeTax CieayeT I[0JIb30BaTbCs JAaHHBIMM H3MEPEHUN YpPOBHEW IO
HaOJIFOJAaTEIbHBIM CKBAKUHAM.



[ToMuMO ONBITHBIX PabOT Ha CTAAWH TPEIBAPUTEIHHOW Pa3BEIKH IS MEPCIICKTHBHBIX
YYaCTKOB COCTABJISIOTCS KapThl THIPOU3OTHUIIC W BOJOMPOBOAMMOCTH B Macmrtade 1:10000—
1:5000; nsis mozcyeTa 3anacoB YTOYHSIOTCS TapaMeTpPhl 110 pe3ysIbTaTaM PEKUMHBIX U OIIBITHBIX
paboT ¥ BenMYMHA UH(DUIBTPALMU, MPUTOK IMOA3EMHBIX BOJ CO CTOPOHBI OOpTOB 30HBI. Ha
OCHOBaHMW JTHX JAHHBIX TPOBOAITCS OadaHCOBBIE ¥  THUIAPABIMYCCKUE  IMOJICYETHI
9KCILTyaTallMOHHBIX 3alacoB, U €CIM OHU MOJATBEP)KIAIOT BO3MOYKHOCTb BOCIIOJHEHHS 3aacoB,
MEPEXOIAT K CTAJIUU JETATLHOW Pa3BEIKH.

[Tocne cocraBieHust TEXHMKO-3KOHOMHMYECKOTO JOKJaga NpU TMOJYYEHHUU COTJIacHs
MPOCKTUPOBIIUKOB O BBIOOPE y4acTKa M CXEMbI B0J103a00pa MEPEeXOAST K CTaauu JeTalIbHOU
pa3BeIKU.

JleranpHas pa3BeaKa MPOBOJIUTCS HA BBIJCICHHBIX YYacTKaX pa3MeIlIeHUs Bojo3abopa c
YU4ETOM MPOEKTUPYEMOW CXeMbl BO03a00pa, € AETaJbHOCTHIO, OOecleyrBarouleil Mojcyer
OKCIUTYaTAIllMOHHBIX 3alacoB IO MPOMBIIUICHHBIM KaTeropusiM. lIpu 3TOM  yTOYHSIOTCS
pe3yNbTaThl CHEMKH, BBIIIOJHEHHOW B TEPUOJ MPEIBAPUTENBLHOM pa3BEIKH, MPOBOIATCS
TPYNIOBBIE OTKAYKH, OYPEHHE Pa3BeIOYHO-IKCILTYaTallHOHHBIX CKBAXKHH.

KycToBble OTKa4yKu MO3BOJSIIOT YCTAHOBUTH XapaKTep B3aUMOJICHCTBUS CKBXXHUH JAPYT C
JIPYTOM: OHH TIPOBOJSATCS OJHOBPEMEHHO W3 JBYX WJIM TPEX CKBAXHH C JNeOMTaMU, KOTOPBIC
OBLIM TOCTUTHYTHI IPU OAMHOYHBIX OTKAYKax (3TO MO3BOJISET MPOIIE YCTAHOBUTH KOG DULIMEHT
B3aMMOJICHCTBYSI CKBAKHH).

KonnuecTBO TIpynmoBBIX OTKA4eK OMPEIENAeTCS CIOKHOCTHIO THAPOTEOJIOTMYECKUX
YCIIOBUH M pa3MepaMy y49acTKa; HaOIIOAaTeIbHbIC CKBAKUHBI 3aKJIAIBIBAIOTCS 110 JBYM JIy4aM,
YTOOBI MPOCIEAUTh Pa3BUTUE BOPOHKHU AETIPECCHH. B CIIOXKHBIX YCIOBHUSAX TPYIIOBBIE OTKAYKU
MIPOBOISITCSI HA CTA/IMH TIPEIBAPUTEIILHON pPa3BEIKH.

Pa3BeoyHO-3KCIUTYaTallHOHHBIE CKBaYKUHBI pa3MeniarTcs COTJIaCHO cxeme
MIPOEKTUPYEMOTO BOJ103a00pa B MECTax, MPOOYPEHHBIX paHEE MOUCKOBO-PA3BEIOUYHBIX CKBAKHH,
pe3ynbTaThl paboT MO KOTOPBIM MOKa3aIl HaTnuie 0OBOAHEHHBIX MTOPOJ.

KonnyecTBO pa3zBenoyHO-3KCIUTYyaTAllMOHHBIX CKBAXUH OIPEACNISICTCS B 3aBUCHMOCTH OT
neOUTOB, 3aJJaHHBIX OIMBITHO-IKCILIYyaTAallMOHHON oTkaukod. [Ipm 3TON OTKauke CyMMapHBIN
JNeOUT BCEX OJHOBPEMEHHO padOTAIONIMX CKBAXKHWH JIOJDKEH COCTaBiATh He MeHee 50%
HKCILTYaTaI[MOHHOTO. Kpome  pa3BemouHO-IKCILTyaTallMOHHBIX CKBa)KUH, KOTOpBIE
pacmojiararTcs 1o MPOCTUPAHUIO 30HBI IPOOJICHHS Ha paccTostHuIX mopsiaka S0—10 m apyr ot
Ipyra, pa30ypuBaeTcs 1o JBe-TpU HAOM0AaTeIbHbIe CKBAXHHBI B 00€ CTOPOHBI OT Pa3BeJOYHO-
OKCIUTyaTaIllMOHHBIX. OTKa4YKa TakXKe TPOBOJUTCS B MEXKCHHBIA TEPHOA W IPOJIOJDKACTCS B
3aBUCHUMOCTH OT CJIOXXHOCTH THIPOTEOJIOTHYECKUX YCIOBUI ydacTKa C MPOIOJKUTENILHOCTHIO OT
1,5 no 4—5 wmecsneB. B 0onee CIOXKHBIX YCIOBHSIX IUIACT-TIOJOCHI, KOTJA HESICHBI YCIOBHUSA
BOCTIOJTHEHHSI 3aracoB ¢ OOPTOB 30HBI, HEOOXOIUMO TPHU OTKAYKE OLIEHUTH BIMSHHE OOKOBBIX
TPaHUIl, YTO JIOCTHTAETCS IYyTeM YBEIWYCHHS TPOJODKHTEIHLHOCTH IPOBEICHUS OTKAYKH.
VYcn0BHO pa3zenss BpeMs OTKauKH Ha OTJENbHbIE IEPUO/Ibl, HEOOXOJMMO YCTAaHOBUTDH XapaKTep
3aBUCHUMOCTH TIOHIDKEHHUS OT BPEMEHH Ha OJMH W3 TIEPUOJIOB, JAaTh MPOTHO3 HA IMOCIICTYFOIINAN
MEepPUOJ OTKAYKH U MPOBEPUTH TOUHOCThH MTPOTHO3a OTBITHBIM MTyTEM.

[Ipy TOBTOPHOM COITOCTABIICHUH TPOTHO3HPYEMOTO TOHIDKEHUS C TIOJYyYEHHBIM MPHU
OTKauKe CIeAyeT BBISIBUTH OCOOCHHOCTH OTKJIOHEHHUS pPEaJbHBIX TOHMXKEHHH  OT
MIPOTHO3UPYEMBIX M JIaTh 00Jjiee 0OOCHOBAHHYIO JKCTPAMOJSAINI0 TEOMTOB, C YUYETOM BIIMSIHUS
TpaHHUIL.

Ecimm mpoekTHBIe JeOWUTHI 3HAYMTEIHPHO MEHBIIE ECTECTBEHHBIX pECypcoB, TO IPHU
MPOBEJICHUH OMBITHBIX PA0OT MOKHO OTPAHUYUTHCSI OMBITHBIMU TPYITIOBBIMUA OTKAYKaMH.

B mpouecce mpoBeneHusi TpynmoBOil OTKAYKH yCTAHABJIMBAETCS 3aBUCHMOCTH JeOWUTa OT
MOHIKEHUS, CKOPOCTh CHIDKEHUSI YPOBHS M Pa3BUTHUS JCTIPECCHOHHON BOPOHKH; OMPENEISIOTCS
BEJIMYMHBI CPE30K JIJISl BBISCHCHHSI B3aWMOJCUCTBHS CKBaXHH. [locie mpekpamieHus OTKadKd
MPOBOMATCS HAOMIOACHHUS 32 CKOPOCTBIO BOCCTaHOBIEHHUsi ypoBHeil. Ilpu koHTpoie
THIPOTMHAMUICCKIMH METOJIaMHU OTIPECIISIOTCS K03 UIINEHTHI bunbpTpanum,
YPOBHENPOBOAHOCTH, IPUBEACHHBIN panyC BIUSHUS.

[To momydeHHBIM TIapaMeTpaM, TMPOBOJAT OIEHKY OKCIUIyaTal[AOHHBIX  3aIllacoB
TUAPOIMHAMUYECKUM CITIOCOOOM, COMOCTABISIOT C Pe3yabTaTaMH MOJACYETOB MO OATAHCOBOMY U



rupaBiIndeckoMy merofam. s 6oree 000CHOBAaHHOTO MPUMEHEHHUsS! 0alaHCOBOT'O METO/a Ha
9TOM 3Tare padoT MPOJOHKAIOTCS TE K€ pa0dOThI, UTO M HA CTAJIUU MPEABAPUTEIIBHON Pa3BeIKu:
PSKUMHBIE W THUIPOMETPUYCCKUE HAOMIONCHHUS 3a YPOBHSAMH M pPacxoJaMH B TPHPOJIHBIX
YCIIOBHUAX M IPH OTKAYKaX, reo(pu3ndeckoe onpoOOBaHKe CKBaKHUH U T. II.

Beitie ObUT M3JI0KEH MONHBIA 00BeM padOT MO ATamam i OIEHKH SKCIUTyaTallnOHHBIX
3aIacoB IMPH CPABHUTEIBHO OOJIBIIOW MOTPEOHOCTH B MOJ3EMHBIX BOJAX M HEOOXOIMMOCTH
BBISIBUTH BO3MOXKHOCTH HCIIOJIb30BAaHUS TOJ3EMHBIX BOJ JIJISi KPYIHBIX OOBEKTOB B
OTHOCHUTEIIBHO CJTa00 M3ydeHHBIX paiioHax. Eciii paiioH M3y4eH XOpOoIo, HET HEOOXOIMMOCTH B
MPOBEJICHUH BCEX TPEX CTAUW M3BICKAHWN, U TOUCKU MEPCICKTUBHBIX BOJAOHOCHBIX YJacTKOB
MIPOBOATCS KaMepaJIbHO Ha OCHOBAHHWH aHAJIM3a y)Ke UMEIOIIMXCs MaTepuanoB. Kpome Toro, B
TEX CJIy4asx, KOTJia MO JaHHBIM TEpPBOTO dTama padOT YCTAaHABIMBACTCS, YTO BEIMYMHA
33JJaHHOM MOTPEOHOCTH BIOJHE MOXET OBITh MOKPHITA €CTECTBEHHBIMH PECYPCAMH U 3aracaMu
MOJI3EMHBIX BOJI, HET HEOOXOAMMOCTH B BBIICIICHUH MPEIBAPUTEIHLHON Pa3BEAKHU: TOCTATOYHO
BBITIOJTHUTh HEOOXOJMMBIH 00BbEeM JCTAJbHOM pa3BEIKH, IJIe OCOOCHHO Ba)XKHBIMH SIBIISIFOTCS
OTIBITHO-IKCILTyaTaIl[HOHHBIC MTPOJIOJIKUTEBHBIE OTKAYKH.

OCHOBHBIE OCOBEHHOCTHU I'HIPOT'EOJIOI'MHA

KAPCTOBBIX OBJIACTEN

Cpenu KOMITJIEKCa PacTBOPUMBIX IOPOJ HauOoJIbIIee 3HaUeHUe Uit (POpMUPOBAHUS B HUX
TPELUIMHHO-KapCTOBBIX  (MCIOJIb3YyeMbIX ISl BOJOCHA0KEHHUsS]) BOJOHOCHBIX T'OPU3OHTOB
IPEJICTABIISIET YUCThIE M3BECTHSAKM, JOJOMUTHI U Meln. [Ipumech TOro Wim MHOrO KOJIMYECTBA
[JIMHUCTBIX ~ YacTUI] YXYAIIAeT pacTBOPUMOCTb KapOOHATHBIX MOpPOJ U  IPOLECCHI
KapcTooOpa3oBaHWs B  HUX TOJYYalOT MEHbIIee pacnpocTpaneHue. Hawmmenbiien
pPacTBOPUMOCTBIO U3 KapOOHATHBIX MOPOA OO0JIAAA0T MEI M Mepreiid, OJHAKO HPU HaJIUYUH
MOIIHBIX TOJII MEJI-MEPIeJIbHbIX OTIOXKEHUIN KapCTOBbIE SBJECHUS MOTYT IOJIyYUTh 1OCTATOYHO
LIMPOKOE pa3BUTHE.

@opmbl 3aneraHus KapCTYIOLIUXCS MOPOJ OKa3blBAIOT OOJIBLIOE BIMSHUE HA CTEMEHb,
XapaxTep, INyOuHy 3aKapCTOBAHHOCTH U OOBOJHEHHOCTH CJIaraéMoro MMM MaccuBa. Beiiemstor
TP OCHOBHBIE (oOpMalMi KapOOHATHBIX MOPOJ: IUIAT(GOPMEHHYIO, KpPaeBbIX MpPOrudaB u
TEOCUHKIINHAJIBHYIO.

[Inarpopmennass  ¢opmanuss  KapOOHATHBIX U TUICOBO-aHTMJIPHUTOBBIX  IMOPOJ
XapaKTepU3yeTCsl TOJOTUM 3alIETaHUEM, OTCYTCTBHEM CIIEIOB IUIMKATUBHOM JHCIIOKAlWH,
CPaBHMTEIBHO CJIa0BIM pa3BUTHEM pa3pbIBHOW (IVIbIOOBOM) TEKTOHUKH. IloBepxHOCTH
KapCTYyIOIUXcad MOpoJ, OyAydd NPHUKpbITA HEOONBIIMM CIIOEM PBIXJIBIX O0pa30BaHMi, 4acTo
BBICTYIIAET Ha JIHEBHYIO MIOBEPXHOCTh U 3aHUMAET OOLIMpHbIE 00JacTH. B KapcToBhIX 00nacTax
1aT(GOPMEHHOTO THUIIA HANOOJIbINAs TPEIIMHOBATOCTh U 3aKaPCTOBAHHOCTh OPO/] IPUYPOUEHBI,
KaK IpaBWJIO, K JIOJIMHAaM pek. BonopasnenbHble ydacTku 00j1aiatoT 00bliell MacCCUBHOCTHIO, a
MHOI'/Ia TOJHBIM OTCYTCTBHEM KapcTooOpa3oBaHUM. THUNMYHBIME OOJACTSIMHM KapOOHATHBIX
dbopmaruit  TIAaTGOPMEHHOTO THIMA SBISIOTCS: FOKHOE M 3amagHoe KpbUlbs MOCKOBCKOM
CHUHEKJIN3bI, CJIOXEHHbIE JIEBOHCKMMHU WU HHKHEKAPOOHOBBIMHM H3BECTHSKOBO-JI0JIOMUTOBBIMU
TOJILIAMH CUITypUICKOE IJIaTO U Jp.

dopmarus KpaeBbIX MPOrHOOB OTIMYAeTCs (OPMUPOBAHMEM MOIIHBIX CIOUCTBIX TOJII]
TEPPUTEHHBIX MTOPO MPU HATTUYUH HECTIOUCTHIX pU(OreHHBIX U3BECTHIKOB, IEPEMEKAIOLITUXCS C
naykamMy THUIICA M KaMEHHOW cosni. HeoIHOpOMHOCTH JIMTOJOTMYECKOTO COCTaBa MOPOJ U
HEpaBHOMEpPHast TEKTOHHYECKast HapyIIEHHOCTh 00yCIIOBINBAIOT M3MEHYUBOCTD
(GWIBTPalMOHHBIX  CBOMCTB. THUNHWYHBIM HpPUMEPOM KpaeBoro mporuda ¢ HaJU4YUeM
KapCTYIOMUXCs ToM siBsieTcst [Ipexypanbckuii KpaeBoii mporuo.

KapOonartHble TOJIIN r€OCHHKIMHAIBHBIX 00JacTell OTINYAIOTCS OOIBIIUMHI MOLIHOCTSIMH,
JOCTUTAIOIMIMMHU HECKOJBKUX THICSY METPOB, WHTEHCHUBHOW MEPEMSTOCTBIO U CUJIbHON
TpeUIMHOBaTOCThI0.  KapOoHaTHble mopoabl B 00JAcTAX  T'€OCHMHKJIMHAIBHOTO — THUIA
JIOKQJIN3YIOTCS, KaK MPaBUIIO, B IMHEHHO BBITSAHYTHIX Y3KUX IOJIOCAX, COTIACYIOLINXCS C 00IIen
TEKTOHUYECKOH CTPYKTYpOil TOpHOTO coopyxeHus. [llupruHa 3THX 1mojI0C 4acTo HE MPEBBILIAET 5
KM, 3aTO MPOTSXKEHHOCTh UX IOCTUTAET COTEH KUJIOMETPOB.



[Tonmockl kKapOOHATHBIX MOPOJI, SABISIOMIMECS, KaK MPAaBUJIO, CUIBHO PAacKapCTOBAaHHBIMHU U
HanOosiee OOBOJHEHHBIMH, TEPEMEKAIOTCS C JPYTUMHU OCaTOYHBIMU WM AP y3uBHBIMU
HOPOJaMH: aJeBPOJIUTAMH, CIaHIAMH, Ty(paMu U JPYrUMH 3HAYUTEIBHO MEHEe OOBOTHECHHBIMH,
a MHOTJAa MPAaKTHUYECKU BOJAOYMOPHBIMU MOpoJamMH. bosblnas TeKTOHMYECKas HapyUIEHHOCTh U
NEePeMATOCTh IJIACTOB, OCJIOKHEHHas MOUIHBIMH cOpocaMud ¥ HaJBUTaMH, MPHUBOAUT K
MHTECHCUBHOU TPELUIMHOBATOCTH MOPOJ.

BbIXonbl KapcTyOmmxcs Mopoj Ha JHEBHYIO TMOBEPXHOCTh WM OJM3KO K HEH CO34aoT
cBOoeoOpa3Hblil JaHamadT KapcToBbIX oOsacteil. HawuOonbimas packapcTOBaHHOCTh U
TPEUIMHOBATOCTh MPUYPOUYCHBI K JMHUSAM M 30HAM TEKTOHWYECKHX HapyIICHWH. 3HaYUTEIbHAs
3aKapCTOBAaHHOCTh OEpEeroBBIX CKIOHOB PEK, MNEPEeCeKaloIIUX CJIOoU KapOOHATHBIX MOPO/I,
XapakTepHa M JUIsI TEOCHHKIMHAIBHBIX OOJIacTeil, HO B OTJIWYHE OT IJIaT(GOpMEHHBIX
3aKapCTOBAaHHOCTh MEXKIYPEUHBIX MACCHBOB 37€Chb OYCHb BEJIMKA M HEPEAKO MOBEPXHOCTHHIE
BOJIbI, MOTJIOMIEHHBIE MOHOPAMH OJHOM PEKH, BBIXOJAT MO MOJ3EMHOMY KaHaly B JOJHHY
cocenHer peku (p. At Ha Ypaie, 3anmagnoe nodepexne Kapkasa).

CBoeoOpa3HBIM XapaKTEPOM TI'€OJOIMYECKOT0 CTPOSHHSI U THIPOr€OJIOTMYECKUX YCIOBUH
OTIIMYAIOTCSI MECTOPOXKICHHS TPEIIMHHO-KAPCTOBBIX BOJ, NPUYPOUYEHHBIE K TEKTOHMYECKUM
MyJIbJIaM, pacIoJararolluMcsl Cpean Menkocomoynnka Kaszaxcrana. MynbIpl, Kak MpaBHIIO,
M30JIMPOBAHBI APYT OT Jpyra U PacloyaraloTcs cpein oOIIero paBHUHHOTO penbeda ¢ HaTnuueM
HEOOJIBIIINX BO3BBIIMICHHBIX TSI, COMOK, OKOHTYPHBAIOIIUX MYJbABI M HAaXOJSIIUECS BHYTPH
HUX OeccTouHble BHAAWHBL. B UX T€0JIOrMYecKoM CTPOEHUU OOBIYHO MPUHUMAIOT ydacThe
naneo3onckue Tydbl, TydonecuaHWKH, KPEMHHUCTBIE CJIAHIbI, AJEBPOJIUTHl M HM3BECTHSKH.
[InacTel 5TUX MOPOA CMSTHI B MEJKHE CKIAIKW M claraiT nepudepuro MynpAbl. ['paHHIlbI
MyJbJIbl OYEpPUYMBAIOTCS B IUIAHE IUIaCTaMU M3BECTHSIKOB HW)KHEro KapOOHa, dYacTo
MOCTAaBIICHHBIX HA TOJOBY U BBIpaXKAIOUMXCS B penbede B BHUAEC HEBBICOKUX TpPEOHEH.
LlenTpampHas 4YacTh MYyJBJAbI 3allOJHEHA TOJIIEH aJeBPOJUTOB WM JAPYIHX  Ciabo
BOJIONIPOHUIIAEMBIX TOpoJ. Ha pa3MbITON MOBEPXHOCTH MANEO30MCKUX TMOPOJ 00pa3oBaiach
KOpa BBIBETPHBAHHUS, a Ha HEW, Takke C Pa3MbIBOM, OTJIOKWIHCH TOPU3OHTAJIBHBIE CIIOU
KaliHO30MCKUX MOpoA. MOITHOCTh TOPU30HTAIBHO MOKPHIBAIOIIUX IJIACTOB JOCTHUTAaeT MHOT/IA
40—50 m. Crmom W3BECTHAKOB KapOOHAa HWMEIOT OTHOCHUTEIBHO CaMyl  BBICOKYIO
TPELIMHOBATOCTh U 3aKapCTOBAHHOCTb.

OO6mme pa3mepsl MyJIbJl B MpeJenax Kojblla KapOOHATHBIX MOPOJ KOJIEOTIOTCS B OOJIBIINX
npezenax, Ho B o01eM peako npesbimaoT 40—50 kv B tuamerpe.

[TocTostHHAs TUPKYISIHS BOJBI 110 MOpAaM WIJIM TPEIIMHAM PACTBOPUMBIX TOPOJ| SBISETCS
OJTHUM M3 OCHOBHBIX YCIIOBHMH pa3BUTHs KapcTa. HanGosiblryto pacTBOPSIOLIYIO CHIIY MMEIOT
ClIa0OMUHEpAIN30BAaHHBIE, HACHIIICHHBIC YIJIEKHCIOTOW BOXBI  aTMOC(HEPHBIX OCAIKOB,
MOCTYMAIONIME C TOBEPXHOCTH 3€MJIM, WJIH BOJbl PEK, MPOHMKAIOIIME IO TPeLMHAM WU
MOHOpaM B KapCTYIOIIUECS MOPOJbl. AKTHBHBIE KapCTOBBIE IMPOIECCHI MOTYT OBITH TaKXke
BBI3BaHbl BOCXOSIIMMU TIYOMHHBIMH, TEPMAalbHBIMH, YTIEKHCIBIMH M JIPYTHUMU BOJaMH,
MOCTYMAIOIIMMHU 110 TEKTOHUYECKUM pa3jioMam.

Bo3HuKHOBEHNE TPEIIMHOBATOCTH B PACTBOPSIEMBIX MOPO/IaX PE3KO CIOCOOCTBYIOT 00LIEMY
YBEIIMYCHUIO WX 3aKapCTOBAaHHOCTH. Pemmaromee 3HaueHHWE WMEIOT JBa poja TPEIIWH:
peruoHanbHble, 0ojiee MM MEHEe PaBHOMEPHO IMPOHU3BIBAIOIINE BCIO MOPOAY, U JIOKAIbHBIE,
PE3KO CEKyIIHe MOpPOJAbI B ONpEACICHHBIX HAIMPaBICHHUAX JIMIIb B OTIENBHBIX MecTax. Ecim
MacCHB KapCTYIOIUXCA MOPOJ B XOJ€ CBOEr0 pa3BUTHs OKa3bIBaJCS OIU3KO OT MOBEPXHOCTHU
3eMJIH, TO IIOMHMO pACIIUPEHUs CYINIECTBOBABIIMX paHEe TPEIIMH BO3HUKAIOT TPEIIUHBI
BBIBETPUBAHHUS, COBOKYITHOCTh KOTOPBIX B JIaHHOM CIIydyae HMeEeT OOJbIlIoe 3HAueHUe JJis
UPKYISIAN TIOA3EMHBIX BOJI.

Jns mnatpopMeHHbIX oOjacTell cpeiad pernoHajIbHOM TPEIIMHOBATOCTH HauOoJbIIee
3HAYCHUE TOJIyJalOT TPEUIMHBI HAIUTACTOBAaHUS, YTO MPHBOIHUT K JTAKHOMY PACIIOIIOKEHUIO
nemep U OTAENbHBIX ee TpoToB. Hannume peaxol ceTH JIOKAIbHBIX TPEIIMH, a TaKKe TPELIMH
NEPBUYHON OTAETBHOCTH Ha IJIaTPOPMEHHBIX MacCHMBaX HE HapymaeT »3Toil obmei
3aKOHOMEPHOCTH, XOTS U MPUJAeT el HOBbIE YepThl U cBoeoOpasue. Hampumep, yacto pa3ButHe
DPO3UOHHOW CETH CBSI3aHO C HAIPABICHWEM OCHOBHBIX JIOKAJTHHBIX TpelrH. OTIENbHbBIC TaXH
KapCTOBBIX KOJUIEKTOPOB COEIMHSIOTCS B MECTaX TEKTOHMUYECKUX HAPYIIEHUH BEpTHKAIbHBIMU



X0JlaMH.

OmnucaHHOE BBIIIE 3TAXKHOE PACHOJIOKEHHE KapCTOBBIX KOJUIEKTOPOB B IUIAT(OPMEHHBIX
00J1acTSAX CBA3aHO C Pa3BUTHEM JPO3MOHHBIX IPOILIECCOB, @ IMEHHO — C KojeOaHusMU Oa3uca
9PO3UU U 3aBUCHUT KaK OT I'€0JIOTMYECKON MCTOPHM IUIATPOPMBI, KAK U OT COCTaBa U MOILHOCTH
CJIararouiux ee nopoJ.

Pa3zBurtue J10KaJbHOW TPEUIMHOBATOCTH MMEET peIlarollee 3HaYeHHE B FOPHOCKIIAI4aThIX
oOnacTsx. 371eCh HallpaBJIEHNE TJIaBHBIX KapPCTOBBIX KOJJIEKTOPOB IPUYPOUEHO, KaK MPABUIIO, K
30HaM pas3IoOMOB U K 30HaM JpoOieHus. Bmecrte ¢ TeM 3HaueHHe TpEIIMH HAMJIacTOBaHUSA U
B3aMMOCBS3b KapCTOBBIX KOJIJIEKTOPOB C APO3MOHHBIMU IPOLIECCAMU B TOPHBIX pailloHaxX B CUILY
OOJNBIIMX MOIIHOCTEH IMOpPOJ MPOsIBIAETCS elie Ooyiee aKTUBHO. XapakTep K€ KapCTOBBIX
IPOIIECCOB B FTOPHBIX palilOHAX MpHOOpeTaeT OoJiee CIOKHBIN U 3aITyTaHHBINA XapaKTep.

I'my6uHa pacnpocTpaHeHUs TPELMHOBATOCTH 3aBUCUT OT YCJIOBUH U (OPMBI 3ajleraHus
caMHMX TIOpPOA M BCEH MX TEOJIOTMYECKOH HcTopuH. B ycrmoBusx miaTgopmbl C IOJIOTUM
3ajleraHleM PacTBOPUMBIX IOPOJ] MOCJIEIHUE HE UCTIBITATIN KPYIHBIX BEPTHUKAIBHBIX OIyCKaHUH
U PE3KUX TEKTOHWYECKHX HapyIIEHUI, a MOIIHOCTh 30HBI TPEUIMHOBATOCTH OOYCJIOBJIECHA B
OCHOBHOM IIPOLIECCAMHU BBIBETPUBAHMS U U3MEPSETCs, KaK IPaBUJIO, HECKOJIbKUMH JECATKaMU
meTpoB. B atumx ciywasx na rioyomne 50—60 m Hmke MmectHoro 06asmca 3po3um oOrmiee
KOJINYECTBO TPEIIMH COKpAIAeTCs, PE3KO YMEHBINACTCd HX PACKPBITOCTh U YXY/IIAIOTCS
(GuIbTPAaIMOHHBIE CBONCTBA IIOPO/I.

Ha Ydumckom maro, mo ganusiM A. I'. JIsikomuna (1959), Ha ocHOBaHMU TTPOBEICHHBIX
30HHBIX ONMPOOOBaHUH B ModuHE P. Y5, B cTBope [1aBIOBCKO# MIOTHHBI, OBIJIO YCTAaHOBJICHO,
4YTO yMeHblIeHne Koddduumenta QuibTpanuu ¢ rayoOMHOW mpoucxoaut ot 90 m/cymku Ha
uaTepBate ot 0 1o 25 m 10 2,5 m/cymru va rmyoune 55—80 m.

B mnargopMeHHBIX YCIOBUSAX Ha YYacTKax, MPETEpPHEeBIIUX OTHOCUTEIbHO MOILHbIE
TEKTOHUYECKHE ABIKEHHSI, C OITyCKaHUEM YacTH OJIOKOB, paHee HaXOMBIIUXCS HAa TOBEPXHOCTH
3eMJIM, B YCJOBHSAX JJUTEIBHOIO KOHTUHEHTAIBHOTO pPEXHMMa INTyOMHA TPELMHOBATOCTH, a
BMECTE C HEH M HaJWYMe KapCTOBBIX MOJOCTEH HAOIIOJAIOTCS MOJYAacC HA 3HAYMTEIbHBIX
rnyounax. Hanpumep, nmo coobmenuto E. I'. Illapanosoii (1956 r.), B mpeaenax Camapckoit
Jlyku OypOBBIMH CKBa)XKMHAaMU BCTPEYEHbI OOLIMpPHBIE, HUYEM HE 3alOJHEHHbIE KapCTOBBIE
nojocty Ha rimyounax 500—600 .

B ropuocknamuateix paiionax, mo manasiM H. JI. bymanosa (1963) u H. U. [InoTHUKOBa
(1959), rnyOuna pacnpocTpaHeHHs] MOIHBIX TPEIIMHHO-KapPCTOBBIX BOJIOTOKOB ITPOCIIEKHBAETCS
Ha riryonHax nopsiaka 450—560 .

H. A. OruneBu (1956) Ha oCHOBaHMM ypOBHEH TEPMOAMHAMHUKH JTOKa3bIBa€T BO3MOKHOCTh
YBEJIMYEHHUS] pAaCTBOPUMOCTH TOPHBIX MOPOJ, HAXOSAIIUXCS B CUIBHO HANPSKEHHOM COCTOSIHUM
B TEKTOHMUYECKHX 30HaX. [loBbIlIEHNE pacTBOPUMOCTH IOPHBIX MOPOJ MO BIUSHUEM Pa3HOCTH
JABJICHUSI, MO/ KOTOPhIM HaXOJUTCS B CXKATOM COCTOSIHUU CKEJET MOpPOJbI, U JaBJIECHHUS, MOJ
KOTOPBIM HAaXOJAWUTCS BOJA, LUPKYIMpYIOLas B TpEIIMHAX, MOXXET OOBACHUTh Haludue
[NIyOMHHOTO KapcTa, 3aJIeralolliero 3HAaYUTeNbHO TIIy0)Ke COBPEMEHHBIX U JPEBHUX 0a3HCOB
APO3HH.

CreneHp TPELIMHOBATOCTH U 3aKapCTOBAHHOCTH MOPOJ (CTeNeHb CKBakHOCTH, mo @. II.
CaBapenokomy, 1935) BappupyeT B 3HauMTENnbHBIX npeaenax. Tak, mo npaHHeiM O. b.
Ckupremno, (1949), mo perunoHanpbHOM oOlLieHKE OJHOrO U3 pailioHoB IOxHoro VYpana,
K03 PUIIMEHT 3aKapCTOBAHHOCTH MTOPO]] OKa3aJcs paBHBIM 7%.

J. B. PeoxukoB (1947 1.) mms omHoro w3 paiioHoB CeBepHOro VYpana Ompeaeni
3akapcToBaHHOCTH 100-MeTpOBOIl TONIIM M3BECTHAKOB IO KepHAM OypOBBIX CKBaXXHMH, PABHYIO
12%.

JI. H. CmupnoB (1948) onpenenui ko3¢ UIIMEHT 3aKapcTOBAHHOCTH U3BECTHIKOB B pailoHe
Cesepo-Ypanbsckoro 6okcutonocHoro paiiona (CYI'P), pasusrii 0,7—0,8%.

OCHOBHBIMM MCTOYHUKAMU MUTAHUS U BOCIOJHEHUS TPEUIMHHO-KAPCTOBBIX BOJ SBIISIOTCS
aTMoc(epHbIe 0CaZKH, CTOK MOBEPXHOCTHBIX BOJ M MOCTYIJIEHUE BOJBI U3 JIPYTMX BOJIOHOCHBIX
TOPU30HTOB, KOHTAKTUPYIOIIMX C IUIOIIAbI0 pacpocTpaHeH s 0acceliHa TPeIMHHO-KapCTOBBIX
BOJ. B oTHenbHBIX Ccllydasx MOTYT UrpaTh HEKOTOPYIO POJIb MUHEpaJIbHbIE U TepMabHbIE BOJDI,
MIOTHUMAIOLIUECS 110 TPELIMHAM pa3ioMa.



VYCroBusl TOTJIOUICHUST aTMOC(EpPHBIX OCAJKOB 3aBUCAT OT CTENEHH OOHaXEHHOCTU
KapCTYIOIUXCSA TOPOJ UX MOKPBITHSL.

IToBepxHocTHBIE (DOpMBI KapcTa (BOPOHKH M Jpyrue OTpuLaTenbHbie (opMbl perbeda)
HOMIOIIAIOT aTMOC(epHbIe OCaJKU U, COEAUHSAACH B IIIyOMHE KapCTOBOI'O MaccHBa ¢ CHCTEMOM
TpelnH, (KapCTOBBIX IIOJIOCTEM U KOJUJIEKTOPOB, OTBOJIAT €€ B TPEIIMHHO-KAapCTOBBIN
BOJIOHOCHBIN TOpu30HT. [IpM HaaMuuM OTKPBITHIX MOHOP, KOJOALEB M IIAXT MOBEPXHOCTHBIE
BOJIBI ITOCTYIAIOT B BOJIOHOCHBIN TOPU30HT HEMOCPEACTBEHHO MTyTeM HH(IIOAINH, B CBSA3U C YeM
TPELUIMHHO-KapCTOBbIE BOJOHOCHBIE TOPU30HTHI CHJIBHO IOJBEPXKEHBl 3arps3HEHUI0 C
MOBEPXHOCTH.

[Tornomenne NOBEPXHOCTHBIX BOJOTOKOB M (OPMHPOBAHME 3a CUET HHUX TPELIMHHO-
KapCTOBBIX TOPHU30HTOB IIOA3EMHBIX BOJ, KaK M3BECTHO, MPEACTaBIsAeT co00i BecbMa
pacrpocTpaHeHHoe siBjieHue. [lornomenne MokeT IPOUCXOIUTh KaK HEIOCPEACTBEHHO U3 PEKU
B KapCTOBBIE IIOJIOCTH, TaK U YEPE3 aJUIFOBUAJIbHBIC MIOJPYCIOBBIE OTIOKEHUS PEK, a TaKXKe 3a
CYeT OTBETBJICHMH YAacCTH IIOBEPXHOCTHOI'O CTOKa B KapCTOBbIE KaHAJbl, MPOXOJsIINe
napajieIbkHO OCHOBHOMY PYCIy PEK WIJIM HH)KE MX 3PO3HMOHHOTO Bpe3a. HabmoaeHus Haa STUMH
ABIIEHUSIMU ObUIH mpoBeneHbl Ha p. Yde A. I'. JIbikommubm (1953), B. C. Jlykunbim (1962) B
nonuHe pek CouiBel U Mpenu u nip.

AHanu3upysi 0COOEHHOCTH €CTECTBEHHOI'O PEKMMa KapCTOBBIX BOJ Ha BOCTOYHOM CKJIOHE
Vpana, [I. B. PerxukoB (1956) nmpuxoauT K BRIBOIY, YTO B 00IIeM OallaHCE MCTOYHUKOB TPU
IJIaBHBIX (pakTOpa MUTAHUS NOJ3EMHBIX BOJ KAPCTOBBIX 00JIACTEN paclpeelsstoTCs CleAYOIUM
o0pa3oM: aTMocQepHbIe OCaJKM Ha 3akapcToBaHHOU rmuromaan 60%, moTepu MOBEPXHOCTHOTO
croka 20—25% u IpUTOK MOJ3EMHBIX BOJI C He3aKapCcTOBaHHBIX Iuomaaet 15—20%. ABropom
MOYEPKUBACTCA TPU ATOM, YTO KAapCTOBBIE BOJBI, C(OPMHPOBABIIUECS 3a CYET YKAa3aHHBIX
UCTOYHUKOB, HUKOI'/IA YK€ HE YXOIAT B CTOPOHY HEKApCTYIOIUXCS MOPOJ, a Pa3rpyKarTcs B
mpeJienax caMoi KapCTOBOM 00JIaCTH. DTHM M OOBSICHICTCS OJMH M3 CaMBIX BRXKHBIX MTOMCKOBBIX
IPU3HAKOB KAapCTOBBIX BOJI, COCTOSAILIMM B TOM, YTO KapCTOBBIE BOJbI Ha BCEX yyacTKax (3a
UCKJIIOYEHHEM YYaCTKOB, CBS3aHHBIX C 0a3MCcaMM CTOKA) 3aJIETal0T TMIICOMETPUYECKU HUXKE I10
CPaBHEHHMIO C IOJ3€MHBIMU BOJAMHU HEKAPCTYIOIIMXCS WM c1a00 3aKapCTOBasHbIX MOPOJ.
[ToaTomMy Ha rpaHuIle KapCTOBBIX 00JIACTEH ¢ HEKApCTOBBIMU 00pa3yroTCs Mepenaasl B YpOBHAX
MOJI36MHBIX BOJ.

[Hupkynsuus TpEeUIMHHO-KapCTOBBIX BOJA B OJIHUX CIIydasX MPOMCXOJAUT MO OTIENIbHBIM,
U30JIMPOBAHHBIM JIPYT OT JApyra, KapcTOBBIM KaHajlaM C M30JUPOBAHHBIMHU 00JACTSAMU MUTAHUS
U CTOKa, B Ipyrux (Haubosee pacnpoCTpaHEHHBIX) — B KapCTYIOLIEMCSI MAaCCUBE C OIPOMHBIM
KOJIMYECTBOM MEJKUX M KPYIHBIX TPELIUH, I€ OTIAEIbHBIE KPYIHBIE BOJAOTOKU COEOUHEHBI
MeXJy cOO00M M MO3TOMY MMEET MECTO €/IMHBbIM ypoBEHb B IOTOKE MOJA3EMHBIX BoA. Bce aTo
YKa3bIBAa€T Ha UCKIIFOUNUTENBHYIO CI0KHOCTB ITPOLECCOB LIUPKYJIALMHA TPEIIUMHHO-KAPCTOBBIX BOJ
B 3aKapCTOBaHHBIX MAaCcCHUBaX M Ha HEOOXOJMMOCTh CTPOTOT0 HMX aHajii3a IMpH IMPOBEIECHUU
TUAPOT€0JIOTHYECKUX UCCIIEI0BAaHUI.

OcHOBHBIE pecypchl TMOA3EMHBIX BOJ U XO3SHCTBEHHO-NIUTHEBOTO BOJIOCHAOKEHUS
COCPEIOTOUEHBI, KaK U3BECTHO, B 30HE aKTUBHOT'O BOJIOOOMEHA.

PexuMm TpeuMHHO-KapCTOBBIX BOJOHOCHBIX TOPHU30HTOB OTIUYAETCS HCKIIOYUTEIBHO
00JIBIIUM pa3HOOOpa3ueM.

AMIUINTY/A TOJIOBBIX KOJieOaHUM YpOBHEW Ha Pa3HBIX ydacTKaxX OJHMX U TeX ke obyacTteil u
B pPa3HBIX KapCTOBBIX oOONacTsAX KojeOinercs B OyeHb Oonbimux mpenenax. Tak, B. K.
KonoTuibmukoB sl CHIIypUHCKOTO IJIATO OTMEYAeT YEeThIpe TPYMIMbl Y4acTKOB: 1) MepBYIO
IpyMIy ¢ aMIUIUTY0i 10 16 m; 2) BTOpyto rpynmy ¢ aMmuutyaoi 5—10 a; 3) TpeTsio rpynmy ¢
amruTynoi 1—4 m u 4) getBeptyro rpynmy ¢ amromatynou 0,5—2 m.

HauOonpmme 3HaueHust amMruuTyabl Obui oTMedeHbl M. B. UypunoBsim (1959 r.) B
baiinapckoit kotnoBune (Kpeim) — 10 34 m u H. W. [TnotHukoBbM u ap. (1957) na Ypane —
30—40 .

HccnenoBaTtenu 0TMEUaroT YETKYIO 3aBUCUMOCTD BEJIMYMHBI aMIUTUTY/Abl KOJeOaHUN YPOBHS
TPEIMHHO-KapCTOBBIX BOJ OT CTENEHM 3aKapCTOBAHHOCTH: YEM MEHBIIIE 3HAUEHUE BEINYUHBI
CKB&KHOCTH M 3aKapCTOBAHHOCTHM, Te€M OOJblle aMIUIUTyla KojeOaHui ypoBHS. Pexum
KAapCTOBBIX POJHHUKOB CIY>)KHUT OUYEHb XapaKTEPHBIM IIOKA3aTEIEM 3aperylMpOBaHHOCTH U



MOCTOSIHCTBA KAapCTOBOTO BOJOHOCHOro ropu3oHta. Ha CunypuiickoM miaTo pacxojabl
OJIMHOYHBIX POJTHUKOB KoseOmores B mpenenax ot 0,5 mo 100 /cex. Ha cknonax [TannuBepckoit
BO3BBIIICHHOCTH B DcToHCKON CCP pacxos! oTaenbHbIX poaHuKOB gocturaiotr 400—450 s/cex,
KOTOpBIC JAl0T Hadajao pekam. Hampumep, ponank CumyHa ¢ pacxonom 400 i/cex naet Havaio
p. Illenpst u T. 1.

Crenenp  3aperyJMpoOBaHHOCTH  3TUX  HCTOYHHUKOB  HeoauWHakoBa.  Hawubounee
3aperyupoBaHHBIC HCTOYHUKU XapaKTEPU3YIOTCS KOAPPUITMEHTOM TUHAMHUYHOCTH, paBHBIM 1,4
HauMeHee 3aperyaupoBaHHbIC U3 HUX UMEIOT K03 (PUIIMEHT AMHAMUYHOCTH paBHbIH 20.

OnuceiBass peXrM XUMHUYECKOTO COCTaBa KapOOHATHBIX KapcTOBBIX Boja HOkHOro Oepera
Kpeivma, B. A. TIpotacoB (1962 r.) koHCTaTHPYET €ro 3HAUYNUTEIbHbIC KOJIeOaHHs B TEUCHUE TO/IA.
WM moaepkuBaeTcs TakKe TECHasl CBS3b PEKUMa KapCTOBBIX BOJ C aTMOC(HEPHBIMU OCAIKAMHU
npu oO0mield BecbMa HEBBICOKOM MHUHEpaIn3ali TPEUIMHHO-KAPCTOBBIX BOJ KapOOHATHBIX
MacCHBOB.

BBIBOP PACYETHOM CXEMBI OIIEHKH SKCILTYATAIIMOHHBIX
3AITACOB TPEHHIMHHO-KAPCTOBBIX
BOJOHOCHBIX 'OPU30HTOB

OrneHka 3KCIUTyaTallMOHHBIX 3allacoB TPEIIMHHO-KAPCTOBBIX BOJ JOJDKHA MPOU3BOJIUTHCS,
KaK M JUIA IPYTUX BOJOHOCHBIX TOPHU30HTOB, ABYMSI B3aWMHO IPOBEPSIIOIIMMH METOJAMH M3
TPEX U3BECTHBIX IPYIII METO/I0B: OAIaHCOBBIM, TUPABINYECKUM U TUAPOAUHAMUYECKUM.

banancoBble MeTOABI NAIOT BO3MOXHOCTH IOJCYMTATh BEIMYMHY IHTAHHUS TPEIIMHHO-
KapCTOBOT'O BOJJOHOCHOTO TOPU30HTA B TOM CIy4yae, KOr/la KapCTOBBIM TOPU30HT MOIYy4YaeT CBOE
OCHOBHOE IUTAHHUE 32 CUET MOTJIOMIEHHS IMMOBEPXHOCTHBIX BOJOTOKOB, PAcX0J KOTOPBIX MOXKET
OBITH JOCTATOYHO TOYHO U3MEPEH TUIPOMETPUUECKUMU METOJaMHU.

VYkazanHelii MeTon ObLT AeTanbHO paspadoran mHcTuTyroM BOAI'EO m mpumeHen npu
OIICHKE HKCIUTyaTaIllMOHHBIX 3aMaCcOB KapCTOBBIX BOJ ISl BOJAOCHAOXKEHUSI OJHOTO M3 TOPOJIOB
(ITortoB u bapanos, 1952). CymHoCTh €ro 3akiit04aercs B YCTAHOBIICHUHM 3aBHCHMOCTH MEXY
pacxosoM BOJOTOKA, KOJMYECTBOM IOTJIOMIAEMOM BOJBI U YPOBHEM KapCTOBBIX BOJ. BaxHO
OTIPENIENIUTH TAKKE MYTH U BEJIMYMHY PACXOJIOBAHMUS TOTJIONIAEMBIX BOJI.

B. Tex paiioHax, rje KapcTOBbIE BOJbI XOPOIIO MPOSIBIISIOTCS B BUJAE BBIXOJIOB OTAEIbHBIX
KPYITHBIX TOCTOSIHHO JCHCTBYIOUIMNX POJHHKOB, CHCTEMAaTHYEeCKHE HAONIONEHUS 332 PEKHMOM
TUX POAHUKOB W JETAlbHBIM Yy4eT MPHUXOJIHBIX 3JIEMEHTOB BOJHOrO OajlaHCca IMO3BOJISET
YCTAaHOBHUTH CBSI3b MEXAY OKCIUTyaTAIMOHHBIMH 3allaCaMH KapCTOBBIX BOJA W BEITUYMHOU
nutaHus. [Ipu aToM 001acTh MUTAHUS JOJDKHA OBITH ONpeEseieHa ¢ JIOCTaTOYHON TOUYHOCTBIO B
IpoLecce MPOU3BOICTBA THIPOTeOJIOTHYECKON CHEMKH.

B onucaHHbIX ciydasx OajlaHCOBBIE METOJbI ISl TPEIIMHHO-KApCTOBBIX BOJOHOCHBIX
TOPH30HTOB B OOJIBIIIMHCTBE CIIY4aeB MOTYT SIBIISITHCSI OJHUM W3 HAJIEKHBIX METOJIOB OIICHKH
HKCIUTYaTal[MOHHBIX 3aI1acoB.

B kapcToBhIX paliOHAX 3aKpHITOrO THMA, TJE KapCTOBBIE BOIBI HE HMMEIOT OTKPBITOTO
NPOSIBJIIEHUS] HA MOBEPXHOCTH, Pa3rpy3ka MX B pEUHbIe TOJUHBI OOJbIIEH YacThbiO CKpBITA B
AJUTIOBHAJIBHBIX OTJIOXKEHUSX pycia WM Teppac, a BOCIHOJHEHHE 3alacoB PacCcpeoTOYEHO Ha
Oonpmiol Twiomaan obmactu nuraHus. I[IpuMeHeHune OamaHCOBOTO MeETOJa COMPSIKEHO C
HEOOXOJMMOCTBIO JICTATPHOTO M3yYeHHS BCEX OJIIEMEHTOB BOJHOTO OallaHca paifoHa B
OTJENIbHOCTH.

'mapaBnrueckue METOIBI, OCHOBAaHHBIC Ha JAHHBIX, MOJYYEHHBIX B TPOIIECCE OIBITHBIX
OTKayeK, MO3BOJIAIOT MyTEM 3KCTPANOJIALUU 10 KPUBBIM J1e0MTa, C YUE€TOM B3aMMOJEHCTBHUS,
HEINOCPE/ICTBEHHO OMNPEAENATh MPOU3BOJUTENBHOCTh BOA03a00pa. OCOOEHHOCThIO TPELIUHHO-
KapCTOBBIX BOJIOHOCHBIX TOPHU30HTOB B JIaHHOM Cjlydae sBIS€TCS TO, 4YTO CTEMEHb
TPEUIMHOBATOCTH U (UIBTPAIMOHHBIC CBOWCTBA WX IO BEPTHKAIM HE OCTAIOTCS IMMOCTOSHHBIMH.
B cnyyae yMeHbIIEHHS TPEIIMHOBATOCTH C TJIYOWHOW €€ BOJONPOHUIIAEMOCTh JIOJKHA
U3y4aThCs ITyTEM MIOMHTEPBATLHOTO OIPOOOBAHUSI.

Jins  mpuUMEHeHMs — THUAPOJMHAMUYECKMX  METOJ0B  HEOOXOAWMO  YCPEIHEHHe
THJIPOTEOJIOTUIECKUX TMapaMEeTPOB BOJOHOCHBIX TIOPOJl, YTO BCTPEYAaeT B pANIEC CIIyvacB
Cepbe3HbIe 3aTPYAHEHUS BCIIEACTBUE M3MEHUMBOCTH BOJONPOHHUIIAEMOCTH MOPOJ Ha OIM3KHX



pPacCTOSHUSAX W HEOMPEICIIEHHOCTH HIKHEH TpaHWIlbl OOBOJHEHHOW 30HBI. B cBsizm c 3THM,
pacueThl 3amacoB TUAPOAMHAMHYECKMMH METOJaMHU TpeOYIOT KOHTpOJs OalaHCOBBIMU
pecueramu. Ilpu orieHke 3amacoB rUIpOJMHAMUYECKMMHU METOAAMU TOYHOCTH IIPOTHO30B MOKET
OBITH CYLIECTBEHHO MOBBIIICHA IPUMEHEHHEM MO/ICTUPOBAHUSI.

Jliia BbIOOpa TPaHUYHBIX YCIOBHM BOJOHOCHBIX I'OPHU30HTOB Kak B pa3pese (onpenencHue
HIOKHEW TpaHUIIbl IJ1aCTa WM TIIyOMHBI 3aJIeTaHusl BOAOYIOPA, MPaBUIbHOE MPEICTaBICHHUE O
XapakTepe YpOBHA BOJOHOCHOTO TOPU30HTA, O TpaHUIE Iepexoja €ro M3 CBOOOTHOTO B
HAIIOpHBINM), TaK U B IUIAHE MPEXJE BCEr0 CleAyeT H3Yy4uTh, KaK OTpaHHMYEH KapCTOBBII
BOJIOHOCHBIN TOpU3OHT B IUIaHe. Hampumep, Hanuuume Ha ydacTKe pa3BEIKU PEKU WIH 30H
TEKTOHMYECKUX pa3JIOMOB YK€ JaeT OCHOBAHUE TOBOPUTh O IOJYyOIPAHMYEHHOM B ILIAHE
iacte. Peka, mporekaromiasi Ha yyacTKe pa3BeAKH WM BOJHM3H €ro, ecli €€ Pacxoj 3aBelOMO
MPEBBIIIAET pPacxoj] Boao3abopa B TEUYEHHE KPYIJIOTO Tofa, MpU pacueTax B OOJBIIMHCTBE
CIIy4aeB JIOJKHA OBITh IPHUHSTA 3a KOHTYpP IOCTOSIHHOrO Hamopa. B 3Tom ciiydae pacueTHas
cXema JI0JIKHAa COOTBETCTBOBATH MTOJIyOTPAHUYEHHOMY B IUIAHE IUIACTY C NOCTOSHHBIM HAallOpoOM
Ha TpaHuIle.

JIMHMM TEKTOHMYECKOrO pa3lioMa, MO KOTOPhIM OOBIYHO KapCTYIOIIMECS MOPOJbI
KOHTAKTHUPYIOT C TOPOJIaMH HEKapCTYIOUIUMHUCS, B OOJBIIMHCTBE CIIy4aeB JOJKHBI OBITh
NPUHATHl 32 HENPOHULAEMbIE KOHTYpbl. ECIM JMHUM TEKTOHUYECKOrO pa3jioMa IMPOXOIAT
BHYTPM MacCHUBa KapCTYIOLIMXCS IMOPOJA, IO CBOEMY XapaKTepy OHU MOTYT SBJISATHCS WU
Haubosee BOJOMPOHUIIAEMONW 30HOM M TPEACTABIATH COOOK KOJUIEKTOP HJIM OKa3aThCs
3aKO0JIbMaTUPOBAHHOW, BOAOHENPOHUIIAEMOW 30HOK. B mocneaHeM ciryyae Takve 30HbI MHOTAQ
JeNSIT MAacCHMB Ha U30JUMPOBAaHHBIE JAPYr OT Jpyra 4YacTH M JOJDKHBI INPUHUMATHCS 3a
HEIPOHMIIAEMBI KOHTYP.

B mnatdopMeHHBIX 005acTsIX Cpey TPEUIMHOBATHIX KapCTYIOMIMXCS MOPOA, KakK MpaBuio,
(bopMHUPYIOTCS BOJIOHOCHBIE TOPU3OHTHI CO CBOOOAHBIM MECTHBIM M PETMOHAJIBLHBIM CTOKOM, U3
KOTOPBIX MEPBBI HAMpPaBiIeH K MECTHBIM peKaM, BTOPOil — Mo 00IIeMy HaIpaBICHUIO Ma/IeHUs
IIOJIOTOMl  CTPYKTYphl K peruoHajibHOMYy Oa3ucy 3po3uu. Ilpu 3TOM 30HBI NOBBIIIEHHOU
3aKapCTOBAaHHOCTU OOBIYHO pACHoONaraloTcs BAOJNb JIOJIMH MECTHBIX peK, 3aryxas K
Bojlopa3znenaM. B sTom ciydae, ecnM peka MMEET KpPYIJIbIA Troja 00€CIeueHHBIH pacxoj,
pecueTHas cxema JJisl OLEHKH 3amacoB TUAPOJMHAMUYECKUMU METOJaMH MOXKET OBbITh MPUHATA
KaK IMOJIyOTpaHUYEHHBIN TUIaCT ¢ KOHTYPOM IOCTOSIHHOTO Hamnopa. [Ipu pazmerienun yyactka B
MEXAypeube JBYX MHOTOBOJHBIX PEK pacueTHas CXema JIOJDKHA COOTBETCTBOBATh ILIACTY-
10JIOCe, C JIByMsl KOHTypaMHU IIOCTOSSHHOTO Hamopa. Bo Bcex ciydasx B mpolecce pa3BeiKu
OYEHb Ba)XXHO M3YUYUTh CTENEHb TMJPaBIMYECKON CBSI3M TPEUIMHHO-KAPCTOBBIX BOJ C PEKAMH, a
TaK)K€ OLIEHUTh CTENEHb KOJIbMATALlUU PYCEN U U30JISILIMM UX OT 3aKAPCTOBAHHBIX YUACTKOB.

OCHOBHBIE 3AJJAYU THJAPOTEOQJIOT MYECKHUX UCCJIEJJOBAHUM

I'maporeonornyeckue HMcciaeOoBaHUs s Iiefel BoAoCHaOXeHHs B KapCTOBBIX paiioHax
JIOJIKHBI J1aTh OTBETHI Ha CIIEAYIOUINE TJIaBHEHUIINE BOIPOCHI I MOJICYETa IKCIUTyaTallMOHHBIX
3aracoB MOJ3EMHBIX BOJI.

1. CocraB, reojoruyeckass HCTOpPHUs W TPAHUIBl PACIPOCTPAHEHMSI KapCTYIOIIUXCS H
OKpPYXKaIOIIMUX MX ITOPOJ B IUIAHE U B Pa3pese.

2. XapakTep 3aKapCTOBaHHOCTU MOPOJ, U3MEHEHHE €€ C TIIyOMHOM, CBSI3b CO CTPYKTYpOl,
TEKTOHUKOH 1 reomopdonorueit

3. MecronoioxeHue Haubosee packapCTOBAaHHBIX 30H.

4. YcnoBusi NUTaHUS U pa3Tpy3KH KapCTOBBIX BOJ, OOIIMH, BOJHBIN OaaHC U, B YACTHOCTH,
OaslaHC MOJ3€MHBIX BOJ KapCTOBOM 00J1acTH B LIEJIOM WJIM OT/AEIbHBIX €€ PalloHOB.

5. I'mapoauHaMuueckas XapakTepUCTHKA KapCTYIOIIMXCS MOPOJ Ha Pa3IMYHBIX ydacTKax B
IUTaHE U 10 IIyOWHE UX pacipOCTpaHEHUSI.

6. KauecTBO o136 MHBIX BOJ] B 3aKapCTOBAHHBIX U OKPYKAIOIIUX UX MOPOJaxX.

7. Pexxum KapCTOBBIX BOJ JaHHOW OO0JAcTH M €ro CBSI3b C PEKUMOM IMOA3EMHBIX BOJ
OKpPYXKalOIIUX pPaliOHOB.

Pemenne nocraBieHHbBIX BOIPOCOB TPeOyET MPOBENEHNUS CIEYIOIINX paboT:



1) ruIpoNOruYecKoi ChEMKH C HCHOJB30BAHUEM Te€000TaHUYECKUX M TIeo(U3MYECKHX
METOJIOB HCCJICIOBAHUM;

2) TUAPOTEOJOrMYECKHX HCCIEIOBAaHUI C IMOCTAaHOBKOW THAPOMETPUYECKUX padoT Ha
BOJIOTOKaX KapcTOBOM 001acTy;

3) OypoBbIX paboT, COMYTCTBYEMBIX Ire0O(PU3NICCKUMH HCCIICTOBAHUSIMU;

4) ONBITHBIX U ONBITHO-3KCILIyaTallUOHHBIX PadOT;

5) u3ydeHus pekrMa MOJI3EMHBIX BOJ KapCTOBOM 00acTH;

6) MozenupoBaHUS B IENAX YTOYHEHHMS OCHOBHBIX THMAPOTEOJOIMYECKHX IapaMeTpoB
TPELIMHHO-KapCTOBOI'0 BOJOHOCHOI'O TOPU30HTA U OKPYKAIOIIUX €r0 IOPOLI.

Ilepeuncnennble 371€Ch BHIBI HCCIECIOBAaHUM INPOBOJATCS, KaKk IPABWIO, B TPHU JTama:
IIOMCKH, ITpE/IBapUTENbHAS Pa3BEKa U JeTalbHas pa3BeKa.

CoOmnrofieHne 3TalmHOCTH OCOOEHHO HEOOXOAMMO B palOHax pa3BUTHS KapCTOBBIX
IIPOLIECCOB.

Ha craguu noucKoB MHpPOU3BOAUTCS OOILIEE OCBEIIEHUE TUAPOreOJOrMH HCCIEAYeMOro
paiioHa. Bce BOJIOHOCHBIE TOPU30OHTHI U3Yy4YalOTCS B PaBHOW CTENEHU B OTHOILEHUU JIMTOJIOIO-
CTpaTUrpauyecKoro CTPOCHHsI, BOJOOOUIBHOCTH, MOPUCTOCTH, XUMHUYECKOTr0 COCTaBa U Jp.
OnHOBpEMEHHO € O3TUM H3YYaeTcs 30Ha aj’pallMd M JpPYyrue KOMIUIEKCHI, pa3Aeisiolue
BOJIOHOCHBIE TOJIIIU WM KOHTAKTHPYIOIINE C «MMH, C LENbI0 BBISICHEHHUS UX POJIM B NMTAHUU,
JPEHUPOBAHUU WUJIM U30JISIUU BOJIOHOCHBIX TOPU30HTOB.

IIpon3BOACTBO MEPEUUCICHHBIX 3/€Ch OTHCIBHBIX BUIOB W3bICKAHUN JUI H3Y4YCHUS
MOJ3EMHBIX BOJ B KapCTOBBIX palOHAaX IMOMHMO OOIIMX YepT MMEET CBOM Crenu(puvecKkue
0COOCHHOCTH.

I'unporeonoruyeckas chbeMka AJisi U3YYEHMs] KapCTOBBIX 00JIaCTEHl SBJSETCS Ba)KHEHIINM
BUJOM THPOr€OJIOTMYECKUX HccieqoBaHui. MacmTtab M pallOHbI CHEMKH OINpPENeNsioTCs
JTamaM M OOIMIMMHM 3aJayaMy U3bICKaHUH. B KapcTOBOM paiioHE TMApPOTe0JIOrHMyYecKas ChbeMKa
JIOJDKHA MPOBOAUTHCA B MacuiTadbe He Menbue 1:50 000, Tak kKak KapTHpPOBaHUE KapCTOBBIX (GOpPM
B 0oJiee MENIKHX MaclTabax He MO3BOJMT BBIIBUTH BCEX OCOOEHHOCTEN MPOSABICHUS KapcTa.

[Tnomanp uccnenoBaHui BHIOMpAETCS ¢ TAKUM PacyeToM, 4TOObl B I'PAaHUIIbI ChEMKH ObLI
BKJIIOUEH Bechb OacceliH, BCS mpeanojaraeMas oOJacTh NHMTAaHUSA OYyAYyHIEro HCTOYHHMKA
BOJIOCHa0eHUs. B0 IpeAnonoxxuTeIbHO MOXKET SBISATHCS HE TOIBKO OacCeiH peKu, BXOASIIEH
B palilOH ChEMKHU, HO M OJMKaiIIre BOJOpa3Aeibl, TaK KaK OYEHb YaCTO B KapCTOBBIX 001acTAX
IPaHUIIBI TOBEPXHOCTHBIX U MOA3EMHBIX BOJIOpPA3/EiOB HE COBMAAAlT. B kapcTOBBIX o0macTsax
B0/103a00pHBIE COOPYKEHHUS CIIEeNyeT paclojarath BbIIIE 110 NOTOKY MOJ3EMHBIX BOJ OT 0OBEKTa
BOJIOCHAOKEHMs, TOITOMY IpH OINPEAEICHUU TPaHUI CHEMKH 3TO TpeOOBaHHE TaKKe
HEO0OXOJIMMO CTPOTO YUYUTHIBATD.

B mpouecce npopa®oTku JMTEpaTypHbIX U (POHIOBBIX MaTepHaJoOB Iepe]l HadaioM
TUIPOTe0JIOTUYECKON ChEMKH B KapCTOBOM paiioHe, 0co00e BHUMaHHUE cieAyeT oOpaiaTh Ha
BCE NpsIMbIE U KOCBEHHBIE YKa3aHMs O Pa3BUTHUU KapcTa: HaJIMYME MEIep, MPOBAIBHBIX 03€p,
IIPOCAJOK IIOCCEHHBIX M KEJIE3HBIX JOpOr, HCYE3AIIMX PEK, CJENbIX OBparoB, MaJon
PACWIEHEHHOCTH T'HIPOrpapuuecKkoil CeTH, pPe3KOro HW3MEHEHHMsI pacXoJI0B PeK U POJHHUKOB,
poBajoB Oyporo cHapsiaa npu OypeHuu, ObICTPOTO MOTJIOIIEHUS TIIMHUCTOIO PacTBOpa U Ap.

B nmpouecce mnpeaBapuTensHOrO O3HAKOMIIGHHS C MaTepuajaMH 0coboe BHUMaHHE
oOpaiiaercst Ha U3y4yeHue AeHCTBYIONIMX BO03a00POB, MIaXT U KaphepoB, 3a0MPAIOIINX BOY U3
KapCTOBBIX BOJOHOCHBIX TOPU30HTOB.

Matepuansl a’3podOTOCHEMKH CleIyeT MaKCUMallbHO HCHOJIb30BaTh. llpu mposBieHUN
KapCTOBBIX (POPM Ha OBEPXHOCTH MaTepUaibl a3p0(hOTOCHEMKHU MO3BOJSIOT OLEHUTH HE TOJIBKO
caM MacmTald KapCTOMpPOSIBICHWH, HO M, YTO OCOOEHHO Ba)XHO, IPOCIEAUTH OCHOBHbBIE
HalpaBJIeHUs PA3BUTUSL  KApCTOBBIX (OpPM, TPUYPOYCHHOCTb HUX K  OIpeJeJeHHBIM
JUTOJIOTHYECKUM U  CTpaTUrpauueckuM pasHOCTAM TIOpOJ, a TakXke CBA3b HX C
reoMopdosoruei paifoHa u penbedom.

I'mpporeonornyeckass cbeMKa B KapCTOBBIX PAOHAX B 3HAYMUTEIBHOM MeEpe CBOIUTCS K
KapTUPOBAHUIO U MOIPOOHOMY OIMCAHUIO KAPCTOBBIX MPOSBICHUN Ha MOBEPXHOCTH 3€MIIH.

WuauBuayanbHbIN yUeT U ONMCAaHUE KapCTOBBIX (JOPM Ha MOBEPXHOCTU 3€MIIM COBEPILIEHHO
HEOOXO/JUMBI KaK JUIs COCTaBJIEHUs OOIIEH KapTUHBI MPUYPOUECHHOCTH pPa3iIU4HbIX (opM K



pa3HbIM TeOMOP(OIOTUYECKUM IJIEMEHTaM, TaK M JJI TOTO, YTOOBl CTATUCTHUYECKUM METOJO0M
OIICHUTH CTENEHb 3aKapcTOBaHHOCTH MTOPoJ (A. A. MakkaseeB, H. B. Ponuonos u ap., 1962 r.).

H. B. PoanonoB npemiaraer cienytomme rpajganuu: 1) ciado 3akapcToBaHHbIE palloHbl —
10 20 BopoHOK Ha 1 kv’ 2) 3akapcroBanHbie— OT 20 10 50 BopoHOK Ha 1 T 3) cwIBbHO
3akapcroBaHHbie — Oosiee 50 BOpoHOK Ha | K’ [Ipu ucnonb30BaHUM 3TOTO METOJA JOJIKHBI
00s3aTeNbHO OTMEUaThCsl pa3Mepbl U (opMa KapCTOBBIX BOPOHOK B IUIAHE M pa3pe3e, COCTaB
1opoJi, OOHAXKAIONMUXCSA B JAHUIIE U CTEHKAX, XapaKTep MX TPEIIMHOBATOCTH KAaBEPHO3HOCTH,
CTeNEeHb 3aJPHOBAHHOCTU JHHUII U OOKOBBIX CKJIOHOB, HAJIU4YUE TIOHOP, a TakKxke
MPUYPOYCHHOCTh OTICIBHBIX (DOPM K Pa3IHIHBIM dJIEMEHTaM pelbeda.

Haxoxzaenuio u KapTUPOBAaHUIO KapCTOBBIX IPOBAIBHBIX BOPOHOK M MOHIKEHUH B
3HAYUTEIBHON CTENEHH MOTYT CIIOCOOCTBOBATh re00OTaHMYECKUE METOMbl. VX HCIob30BaHue
0COO0EHHO HS(PQPEKTUBHO TMPH HCCIECIOBAHUSAX B CTEMHBIX M MOJYIYCTBIHHBIX paiioHaXx.
Haubonpmmii s ekt 6bu1 momydeH npu adpoBusyaibHbIXx MapmpyTax (B. 1. bapanos, 1938 r.;
A. A. I'pebenmukoBa, 1939 r.; A. A. I'puropses, 1922 r.; C. B, Buktopos, 1955).

Baxnenmmmu 3j1eMEHTaMHU THAPOTE0JIOTHYECKON ChEMKHU B KAPCTOBBIX PaliOHAX SIBIISIIOTCS
yUeT U OINHCaHue, C MOCIEAYIOIUM HU3YYeHHEM BCEX BOJOMPOSBICHUI B pallOHE: POJHUKOB,
BPEMEHHBIX U MOCTOSHHBIX BOJOTOKOB, 03€p, 3a00sioueHHOCTEN U 1ip. B mporecce onucanus u
KapTUPOBAHUS POJHUKOB OCOOCHHO Ba)KHO OTMEUYATh BHICOTHOE MOJIOKEHHUE BBIXOJ[a TOJ3EMHBIX
BOJI KaK OTHOCHTEJIBHO MECTHOTO 0a3uca 3pO3UH, TaK W B aOCONIOTHBIX OoTMeTKaX. [lomoOHas
JBOIHAsI IPUBSI3KA MO3BOJIUT YBSI3aTh BBIXOAbI POJHUKOB C HANOKEHUEM THUAPOJAMHAMUYECKUX
30H TPEUIMHHO-KAPCTOBBIX BOJ M HAMETUTHh OCHOBHBIC HAIMPABIICHUS MOTOKOB KapCTOBBIX BOJ,
UX 00JIaCTH pasrpy3KH U MUTAHUS.

OcHOBHBIE MapUIPYTHI THAPOTCOTOTUUECKON CHEMKH, KaK MPaBUIIO, JOHKHBI MPOXOIUTH 10
JOJIUHAM PEK U UX MPUTOKOB C TeM, YTOOBbI HauboJee YeTKO BBISIBUTH CBSI3b reOMOP(OIOruu ¢
KapCTOM M POJib HOBEMIIEN TEKTOHUKH B €r0 Pa3BUTHH.

IIpn ob6cnenoBaHWM TIOCTOSIHHBIX W BPEMEHHBIX BOJOTOKOB 0O0S3aTENBbHO IMPOBOISTCS
HaOJII0JIeHUsT 3a TeMIlepaTypodl BoAbl B pekax. B muiecax u3MepsATh TemmepaTypy Hajlo Ha
pa3HbIX IIyOMHAaX W y Pa3HbIX OeperoB JUisi BO3MOKHOCTH BBISBIICHHUS IMOJABOJHBIX BBIXOJOB
TpemuHHO-KapcToBblx BoA. C oatoit nenpto JI. A. Ilumanosckuit (1936 r.) ocobeHHO
PEKOMEHyeT MPOBEACHUE 3MMHUX MapLIPyTOB, IPU KOTOPBIX MACCOBBIE MOJABOJHBIE BBIXObI
MOJI3EMHBIX BOJI JIETA0TCS XOPOIIO 3aMETHBIMHU.

[Ipu oOcnenoBanuM pek 00s3aTENLHO M3MEPEHHE HX pacxoja. ITO MO3BOIHUT YK€ B
IpoLEecce ChbeMKH OTMETUTh MECTa, I'/ie HaOII0AAaeTcss YMEHBIIEHHE pacXxoda PEeKH BCIEJCTBUE
noTeph BOJABI Ha HWHOUIBTPALMIO B JHUIIE WIM, HA00OPOT, YBEIMYEHHE €ro 3a Ccuer
BBIKJIMHUBAHUS KApCTOBBIX BOJ. B 9THX MecTax ciemayeT OpraHu30BaTh CTBOPHI JIJIsl POBEIACHUS
CTaIlMOHAPHBIX TUAPOMETPUUECKUX PabOT.

BomomepHble  MyHKTBI  JODKHBI  OBITh  HaMEUEHbl W Ha HMMEIOIIUXCS  03epax.
Cucrematuueckre HaOMIOACHHS 32 YPOBHEM B HHX MO3BOJIAT OMPENENIUTh HX CBA3b KaK C
KOJICOaHUSIMU YPOBHS TPEIIMHHO-KAPCTOBBIX BOJI, TAK U C METEOPOJIOTUYECKUMH (haKTOpPaMHU.

OnucaHue pOJAHHMKOB JOJIKHO COINPOBOXKIATHCS HM3MEPEHHMEM HX pacxoja, KayecTBa M
TeMriepaTypsl Bojbl. [Ipu aToM Hanboliee BaKHbIE U3 HUX, UMEIONME 3HAYECHUE KaK UCTOYHUKHU
BOJIOCHAOKEHUSI WM KaK THUIOBBIE, XapaKTEPU3YIOUIUE PEXKUM TPEIHIMHHO-KapCTOBBIX BOJ,
JIOJDKHBI OBITh HAMEUEHBI JIJIS1 CTAI[MOHAPHBIX HAOJIOICHUN.

B mporecce mpou3BoCTBAa CHEMKU JOJKHBI OBITH OMpPENENeHBl U OKOHTYPEHBI OCHOBHBIE
00JlacTH TIMTaHWsA, TPaH3UTA W PA3rPY3KH TPEUIMHHO-KAPCTOBBIX BOJ, TOJTOMY BECHOM
HEOOXOUMO TPOBECTH CHEIHalbHbIE Pa0OTHI MO HM3YYEHUIO BECEHHETO CTOKA, BBISBICHHIO
IYHKTOB MOTJIOIIEHUSI BECEHHEr0 CTOKAa W OIpefesieHuto oduiero o0bema moriomieHus. Ha
OTJIENIbHBIX YYacTKax, THUIOBBIX JJI M3y4a€MbIX PETHOHOB, CIEAYET MOCTAaBUTh CHETOMEpPHbIE
cbeMKku. OIHOBPEMEHHO B 00JacTSIX pasrpy3kd IMPOU3BOJATCSA y4alleHHblE HaOMIOJCHHS 3a
pacxo10M pOAHHUKOB, PEK U IPYTUX 0OBEKTOB.

[Ipn m3ydeHuwm memiep BaXXKHO OOpaTUTh BHUMAHWE HAa OCHOBHBIC HAMPABIICHUS Pa3BUTHSA
KapCTOBBIX MOJIOCTEN U MX B3aMMOOTHOIIEHHUE C TJIABHBIMM HANPaBJICHUSIMHU TPEIIMHOBATOCTH,
Ha BOJIONPOSIBJICHUS B Tellepax, Ha MpOIEecChl KOHAEHCAIMU BJard, MpPOCAauyMBaHUA C
MOBEPXHOCTH 3E€MJIM, Ha CBSI3b MOA3EMHBIX M MOBEPXHOCTHBIX KAapCTOBBIX (OpPM, Ha HAIUUYUE



03ep U TpPAH3UTHBIX BOJOTOKOB B IEIIEepax, MX oOjacTeil NUTaHUA, AATbHEWIINX IyTeil
CJIeIOBaHMs TIOTOKOB M Pa3rpy3Kd, HA XMMHUYECKUH COCTaB MEUIEPHBIX BOJA B Pa3IMYHBIX HX
NPOSIBJIICHUSX B PA3HBIX yYaCTKAX MELIephl U JIp.

l'unporeonoruyeckass cheMKa B KapCTOBBIX pailloHax 00s3aTEIbHO COMPOBOXKIACTCS
reopusnveckumMu u OypOBBIMH padoTaMu. DTO OCOOCHHO Ba)KHO B OO0JIACTSAX 3aKPHITOTO U
MEPEKPBITOro KapcTa.

I'eopusnueckne paboOTBI B TMpoOLECCE CHhEMKH B ONArONpHUATHOW T'€OAJIEKTPHUYECKON
CUTYallMU TO3BOJISAIOT PA3IMUYHBIMU METO/IaMU PELIUTH LI Psii BOIIPOCOB:

1) xapTupoBaTh rIyOMHY 3aJeraHus KPOBIU KapCTYIOLIMXCS MTOPOJI;

2) 0OHapYKUTh U MPOCIECTUTh HA MECTHOCTH 30HbI TEKTOHUYECKUX PA3JIOMOB U HapyIICHUH,
10 KOTOPBIM LUPKYIUPYIOT MOIIHBIE IIOTOKU KaPCTOBBIX BOJ;

3) oOHapyXUTh U MPOCIEAUTH OJI3EMHbIE KAPCTOBBIE TIOJIOCTH;

4) mpoBecTH PYCJIOBbIE U OEPErOBbIE MCCIEAOBAHMS C LIEIbIO ONPENEIEHUSI CKPBITHIX MOJ
QJUTIOBHEM MECT Pa3rpy3KH TPELIMHHO-KApCTOBBIX BOJ WM YTEUKH PEYHBIX BOJ B KapCTOBBIC
KaHaJIbl,

5) mpou3BecTH JAeTalibHOE OMpPOOOBaHWE OJMHOYHBIX CKBaXXHH C IENbIO: BBIICTICHUS B
pa3pe3e CKBa)XKMHbBI 30HbI aKTUBHOT'O BOJ0OOOMEHA, OPUEHTUPOBOYHOIO ONPEIEIECHUS CKOPOCTH
bunbTpanM Ha pPa3HBIX T[IYOMHAX M OLEHKUM (UIBTPAIIMOHHONW CIOCOOHOCTH MOpPOJA Ha
OTIENPHBIX WHTEpBANaX pa3pesa, ONpeIesieHHs] HANpaBJICHUS W JCHCTBUTEILHOW CKOPOCTH
TEUYEHHUS ITOA3EMHBIX BOJI,  TAK)KE CTETIEHNU KaBEpPHO3HOCTU MOPO/I HA PA3IUYHBIX TTyOUHAX.

[lepeuncienHble BONPOCH PEHIAIOTCS B OCHOBHOM IPHMEHEHHEM CIEIYIOUINX METOJIOB
AIEKTPOPA3BEAKHU: DIEKTPONPOPUINPOBAHNE, BEPTUKAIBHOE AJIEKTPUUYECKOE 30HAMPOBAHHE U
€ro KpyroBble MOAM(HKALNHU, CIOCOO €CTECTBEHHBIX AJIEKTPHUECKUX MOJeH (uiIbTpanuu, a
TaK)Ke Pa3IMuHble CKBAKMHHBIC METO/IbI: PE3UCTUBUMETPHS, TEPMOMETPHS, METO]I 3apSKEHHOTO
TeJa, KaBEpHOMETPHUS U JIp.

B nocneanue roasl B KapcTOBBIX pailoHax ObUIM YIa4HO MPUMEHEHBI U HEKOTOPBIE IpYrHe
reopusndyeckne Metonsl: ceiicmopasBenka (B. C. IlomeBoit, 1963 r1.), paanoBoIHOBOE
npocBeunBanue (A. JI. @pomos, 1963 r.) u BeicokouacToTHas pa3Benka (B. K. Xwmenenckoii,
1963 1.).

Bypenne KapTHpOBOYHBIX CKBa)XMH B TIpOLIECCE MPOU3BOJACTBA THAPOr€OJIOrHYECKON
CHEMKH MMOMHMO OOIIMX 3ajad, OMUCHIBAEMBIX B METOAMUYECKHUX PYKOBOJCTBAX IO ChEMKE, B
KapCTOBBIX pailoHax uMmeeT cBau ocoOble wnenu. Ilpu 3TOM AeTanbHO HM3y4aroTCs KpOBIS
KapCTYIOLUXCSl MOPOJ M TJIyOMHa €€ paclojOXKeHUS OT IOBEPXHOCTU 3E€MJIM, XapakTep
3aKpBITOCTH KapcTa M CTENEeHb 3allMIIEHHOCTH KapCTOBBIX BOJA OT 3arps3HEHUs MpU
UHQUIBTPAIUN aTMOC(HEPHBIX 0CA/IKOB, TITyOWHA 3aJIeTaHusl YPOBHS TPEIIMHHO-KAPCTOBBIX BOJ
U MOIIHOCTh AaKTUBHOM 30HBI KapCTYIOIIMXCA TIOPOJ, a TaKKe€ HW3MEHEHHE BBICOTHI
E30METPUYECKOTO YPOBHS TIOJJ3EMHBIX BOJI B MACCHBE 110 MEPE YBEIWYCHUS TITyOHHBI.

Jlnst TUX 1esel B mporecce OypeHus: MpoU3BOJATCA JeTalbHble HAOMIOJeHNUS 32 BETUYMHON
TIOTJIOIIEHHS TIPOMBIBOYHOHN BOJIBI B TIPOIIECCE YIITYOKH CKBRKWHBI M OTMEYAIOTCS KaK HHTEPBA
HOTJIOIIEHMS], TAK U MHTEHCHUBHOCTh €r0; TIIATENIbHO OTMEUaroTCsl Bce HAOII0aeMble MPOBaIbI
OypoBOro cHapsija, 3amMepsercs BeIMYMHA MpoBajla M XapakTep 3amoJIHUTENs (IJIMHA, IMECOK,
mebeHb, JI0JIOMUTOBAas MyKa W JIp.), C 00s3aTeldbHBIM OTOOpOM OOpa3lOB 3aloJHUTEIS;
NPOBOJTUTCS  CHCTEMAaTH4yeckass MO Mepe VYIIIyOKHM CKBOKWHBI TPOKayKa C  IIeIBI0
MOUHTEPBAIBHOTO ONPOOOBaHMS FOPU30HTA HAa BOJJOOOUIIBHOCTH 110 pa3pesy, ¢ 0TO0poM mpod Ha
XUMHYECKHI aHann3 BoAbl. [lpW HamM4MyM B MAapTHH TaMIIOHOB, TO3BOJISTIOIIUX POU3BECTH
MOMHTepBalbHOE OMpoOoBaHKE HA 11000 riyOuHe, onpoOoBaHuE B Mpolecce OYpEeHUs: MOKHO
HE MMPOU3BO/IUTE.

IIpu oveHp OOJIBIION MOIITHOCTH KapCTYIOIIMXCS TOPOJ, €CIM B JIaHHOM paifoHe OHa
HEU3BECTHA, 11eJecOo00pa3HO 3alI0KUTh OJHY TIJIYyOOKYI0 KapTHPOBOUHYIO CKBa)XKMHY, THUIA
CTPYKTYPHOM, B 3aJa4yll KOTOPOH JOJDKHO BXOAMTH HE TOJBKO IMOJICEUYEHHE HMKHEW TPaHUIIbI
KapCTYIOIIUXCS MOPOJl, HO W TMOWHTEPBAITBHOE OMPOOOBAHWE MX OTKAYKAMH WJIH C TIOMOIIBIO
reo(pu3NYECKUX METOJIOB.

OO6paboTka TEpHOBOrO  MaTepuaja ¢ IEJbI0  W3yYeHUsS  TPEUIMHOBATOCTH U
3aKapCTOBAaHHOCTH TIOPOJA TMPOBOAMTCA 00s3aT€IbHO B IPOLIECCE IMPOU3BOJACTBA OypeHHs



CKBaXXHMHBI, TaK KaK pa3Mepbl U KOJIMYECTBO TPEIIUMH B KEPHE OT JIOJTOr0 CONPHKOCHOBEHUS C
BO3YXOM MOTYT CHUJIBHO H3MEHHUTHCA: OT IEPECHIXaHMs, 3MMOH — OT pa3MOpaKUBaHMUSL.
[TosTOMy B XKypHajax MO U3Y4YEHHUIO TPEIIMHOBATOCTH U 3aKapCTOBAHHOCTU KepHa HEOOXOIUMO
OTMEYaTh JaTy IOoAbeMa KepHa M JaTy ero oOpaldOTKM, a MpU OIUCAHUU €ro OIpelesATh
JUMHEHHBIH W 00BbeMHBIM KO3 duimentsr 3akapcroBanHoctd (M. A. Ileuepkun, 1963 r.),
IPOLIEHT BBIXOJ]a KEPHA U CTENIEHb €0 COXPAaHHOCTH.

PazMenienne KapTHPOBOYHBIX OypOBBIX CKBaXHH B TIIPOLIECCE CHEMOYHBIX pabdoT
IPOM3BOJUTCS. HA OCHOBAHUU JIaHHBIX I'e€0(U3NUYECKUX UCCIENOBaHUIN ¢ 00s3aTeIbHBIM y4ETOM
reoJIoro-reoMopOIOTHYECKUX YCIOBUH paiioHa. DTO 0COOEHHO BAaXKHO MPH KapTUPOBAHHH
PEUHBIX JOJIMH U IPOCIEKHBAHUM 30H TEKTOHHMYECKUX PA3IOMOB U HapyuieHuil. OpHako B
nporecce MPOBEACHUS THIPOTEOJIOTHYECKON ChEMKH, KaK YK€ YKa3bIBaJOCh, BCS ILIOLIA]b
CbEMKM JIOJDKHA OBITh OCBELIEHa DPABHOMEPHO C JOCTAaTOYHO IIOJHBIM OIMCAaHHEM BCEX
KOMIUIEKCOB mopoa. [losToMy Oomblnas 4acTh KapTUPOBOUHBIX CKBAKWH pAacHojaraercs Ha
re0JIOTMYECKH 3aKPBIThIX Y4aCTKaX.

O0beM TuapOMeTpHYECKUX paboT B IEpHO]] IPOBEIEHHUS TOUCKOB OOBIYHO OTPAHUYMBACTCS
U3MEPEHUEM PAacXOJ0B PEK M POAHUKOB, OpraHU3alMed CTallMOHApHBIX THIAPOMETPUUYECKUX
CTBOPOB U TIPOM3BOJICTBOM CHETOMEPHBIX ChbeMOK. B 3TOT ke mepno Haubosiee BaKHbIE C TOUKH
3peHMs] XapaKTEPUCTHKH BOJOHOCHBIX I'OPU30HTOB, KapTHPOBOUHBIE CKBAXKHHBI O0OPYIYIOTCS
JUTSL IPOBEICHUS PEKUMHBIX HAOIIOICHUN.

JanbHeliue pa3BeouHble paboThl B 3aBUCUMOCTH OT 3asBJICHHONW MOTPEOHOCTH B BOJE U
BBISIBIICHHBIX Ha IMOMCKOBOM CTagUM 3allacoB MPOJOJDKAIOTCS B OJHOM HWJIM HECKOJIBKUX
HNEPCHEKTUBHBIX paioOHaX.

[IpeaBaputenbHas pa3BeiKa MPOBOAMUTCS C IEJIbIO BbIOOpa y4yacTKa (WJIM y4acTKOB) s
pacIoyio’keHusi Boj03abopa U MPOU3BOJACTBA HA HUX B JaJibHEHIIeM JeTaqbHOU pa3Benku. B
KapCTOBBIX paliOHAX, KaK IMPaBHJIO, TAaKUE YYAaCTKH CTAHOBATCS H3BECTHBIMH B pe3yibTare
IIOUCKOBO-ChbEMOUHBIX paboT. Yalrie Bcero 3To ObIBAeT B TEX CIy4dasix, KOI/a IOUCKOBBIE pabOThI
COMPOBOXKAAIOTCS THAPOTreoJornueckon cheMkor macmrada 1:50 000 wmm 1:25000; B sTHX
YCIIOBUSX MpeABAPUTEIbHAS PA3BE/IKA, KAK OTJENIbHBIN 3Tall, HE BBIJIEJIAETCS.

Bo Bcex ciywasx B mpolecce MpPOBENEHHS pPa3BENOYHBIX padOT BBIABICHHBIE NPU
THJIPOT€0JIOTHYECKON ChEMKE TMEpCNEeKTUBHbIE MO HauOosblIed OOBOJHEHHOCTH YYacTKH
JIOJDKHBI OBITH JIETaTbHO W3YUEHBI U OKOHTYPEHBI C MTOMOIIBIO Pa3BEOYHBIX OYPOBBIX CKBaYKUH.
B ropHockimamyaTteX KapcTOBBIX pailOHaxX TakuWe y4acTKM OOBIYHO MPHUYPOUYEHBbl K JIMHUAM
pa3IoMOB, YacTO BHENIHE HUYEM HE O00O3HAYEHHBIM HAa MECTHOCTH WJIM OTMEUEHHBIM HHOTIA
JMIIB cIab0H 1eTOYKO KapCTOBBIX BOPOHOK. B mitat¢opMeHHbIX 001acTAX yKa3aHHbIE YIacTKU
qame BCEro MPHYPOYEHBI K JOJWHAM pEK, TJe 3aKapCTOBaHHOCTh OOJbIe, YeM Ha
BOJIOPA3/ICNIbHBIX Y4aCTKaX.

Ecnmu Ha OCHOBE MOMCKOBO-Pa3BEIOYHBIX, KAPTHUPOBOYHBIX M HAOIIOMATENBHBIX CKBAaXHH
yJIacTCs COCTaBUTh KapTy TMJPOU3OTHUIIC paiioHA, TO Hanbosiee 0OBOAHEHHBIE YUYACTKH MOYKHO
Oyzer mpoclenuTh Ha 3TOW KapTe Mo Hambosee pa3pekeHHBIM Tuiapousoruncam. Ilo kapram
U300M, COCTaBJIEHHBIM IO pe3yJbTaTaM 3JIEKTPONPOPUINPOBAHUSA, TAKKE MOXKHO IPOCIEAUTH
YYaCTKHU C BBICOKON (DUIBTPALlMOHHOM CIOCOOHOCTBIO 3aKaPCTOBAHHBIX MOPOA. ODTH YYacTKU
OyAyT MPOCTHPATHCS BJOJIb IMOJIOCH HU3KUX COIPOTHBIICHUH.

[lepeuncieHHble NPU3HAKKH MOTYT CUHTATHCSA MPSIMBIMH IIOKa3aTeNsIMH OOBOJHEHHBIX
yuacTkoB. Ha Hannyue oOBOJHEHHBIX YYacTKOB B M3BECTHSKAaX B KapCTOBBIX pallOHaX MOTYT
yKa3plBaTh TakkKe OECCTOYHBIE 3amaJdHBL, CJEMble OBpard, BOOONME —  YYacTKH,
pacIoio’keHHbIE BOJIM3U MMOBEPXHOCTHBIX BOJIOTOKOB M BOA0EMOB. Ha mepcreKkTUBHBIX ydacTKax
1enecoo0pa3Ho 3al0KEeHHE HEOOJBIINX TMOMEPEYHUKOB, TEPECEKAONINX PEYHBIE TOTUHBI WITH
OeccTOYHbIC NMOHMKEHHUS U CIEMble OBparu, a TakXKe yKa3aHHbIE BBIIIE JOJMHBI MOA3EMHBIX
BOJIOTOKOB, TPOCJICKUBAEMBIE TI0 KapTaM THAPOU30THIIC WIM M300M. MHOTHE M3 TPOHICHHBIX
pa3BEeIOYHBIX CKBAXKHUH I11€JI€CO00Pa3HO OCTaBUTh B KaueCcTBE HAOIIOAATENbHBIX Ul KYCTOBBIX
OTKAaYeK WJIM I TPOW3BOJACTBA CTAIlMOHAPHBIX HAONIOACHUN 3a pPEXHMOM TpPEIIMHHO-
KapCTOBBIX BOJ.

'eodpu3nveckuMu HCCIETOBAaHUAMH B KOMIUIEKCE C OypeHHEeM pa3BEIOYHBIX CKBAXKHH
U3y4yaeTcs TPEIIMHOBATOCTh KAPCTYIOIIMXCS IMOPOJ MO BEPTHKAIM M OMNpEAENsieTcs CTENeHb



KOJIbMATallly TPEUIUH U KAPCTOBBIX ITYCTOT.

JUId TpEeIMHHO-KapCTOBOIO BOJOHOCHOTO TOPHM30HTAa Ha JAaHHOM JTale Ba)KHO TaKkKe
BBUSICHUTh BO3MOJKHBIE MCTOYHMKHM 3arps3HEHMs] KapCTOBBIX BOJ, OLIEHUTb HEOOXOJUMbIE
pasMepbl M pacCIOJOKEHUE 30H CAaHUTAPHOM OXpaHbl M COIJIAacoBaTb HX C MECTHBIMU
CaHUTApHBIMHM OpPraHaMH U IPOEKTHBIMU OPTaHU3ALMSIMH.

B cocraB noneBbIX THAPOIOTHYECKUX pabOT JOKHO BXOIUTh:

1) mpoBenenue BpeMEHHBIX (HE MeHee 2—3 JIeT) CTAalMOHAPHBIX HAOMIONEHWH 3a
U3MEHEHHEM IIOBEPXHOCTHOTO CTOKAa BCEro BOJOCOOpPHOro OacceiiHa Kak Ha OTIENIBHBIX €ro
y4JacTKaX, TaK M B LEJIOM IO OacceiiHy, UTparolieMy peIlalonlyl0 pojb B (HOPMUPOBAHHU
TPEIIMHHO-KapCcTOBBIX BoJI paiiona (JI. A. Bmamumupos, 1963; B. A. bankos, 1963);

2) U3y4EeHHE METEOPOJIOTUICCKUX YCIIOBUH JIJIsl JAaHHOTO OacceiiHa peKu;

3) wu3ydyeHue BeIMUYMHBI HMHOWIBTPALMU aTMOC(HEPHBIX OCAJKOB M BECEHHUX BOJ Ha
CHenranbHO 000pPYJOBAHHBIX THUIOBBIX IUIOMIAJKAX, HA KOTOPHIX B 3MMHEE U BECEHHEE BpEMs
IIPOBOJSITCS] CHETOMEPHBIE ChbEMKH.

PacnionoxxeHne  THAPOMETPUYECKUX  CTBOPOB  paiiOHa, M3Y4YalOlUX  IOIJIOLIEHUE
IIOBEPXHOCTHBIX BOJ U BBIKJIMHUBAaHUE MOA3EMHBIX BOJ Ha OTIEIbHBIX yYacCTKaxX PEKU WIIM €€
IIPUTOKOB, JIOJKHO YCTAHABIIMBATHCS MO JAHHBIM I'MIPOT€0JIOTHYECKON CHEMKH.

Ocoboe BHMMaHUE Ha CTaJuM IPEIBAPUTEIbHOM pa3BeAKH YIENSIeTCs MPOU3BOJACTBY
OMNBITHBIX OTKAY€K KAaK M3 OJUHOYHBIX CKBAXXMH, TaK W Ha ONBITHBIX KycTax. Ha aTtom srtame
JIOJDKHBI OBITh M3y4deHbl KpHUBbIE JieOuTa CKBaXKHMH, OIpeJesieHa BOJOOTAAYa IUIacTa, U3yueHbl
KO3 PHUIHEHTH! QUIBTPALUU U YPOBHETIPOBOAHOCTH, CTABSATCS CIIEUAILHBIC OIBITHBIE OTKAYKH
Ha OIPENIECIICHHUE CBSI3U C IOBEPXHOCTHBIMHU BOJOTOKAMHU U BOJOEMAMH.

B pa3BemouHBIX CKBaXHHAX MPOOHBIE OTKAYKH IMPOU3BOIATCS IOCIE IPEIBAPUTEIBHBIX
IPOKAa4YeK CKBAXHH OT IIaMa U necka. CKBakMHA, MMEIOLIasi 3HAYUTEIbHYIO BOAOOOMIBHOCTD,
onpoOyeTcst OIMHOYHOIN ONBITHOW OTKauKoM. [lJis KapCTOBBIX pallOHOB Ha/l0 UMETh B BU]Y, UTO
C IIIyOMHOM 4acTo pe3KO YMEHbIIAEeTCsl 3aKapCTOBAHHOCTh U TPELIMHOBATOCTh MOPOJ; IPU ITOM
B YCIIOBHSX O€3HANOPHBIX BOJ OyAET YMEHBIIAThCS M BOJOOOMIBHOCTh CKBAKHUHBL. JTO
0COOEHHO XapakTepHO s IIaTGopMeHHBIX oO01acTel MpU TOPU3OHTAIBLHOM MM OYEHb
MIOJIOTOM 3aJIeraHUU TUIACTOB KAPCTYIOLIUXCS MOpoa. B aTux ciydasx, eciau npu oTkauke OyayT
C/leNaHbl Mayble MOHWXEHHUS, OKCTPANOJSALMM IO TOJXY4YEHHBIM KpHUBBIM Je0uTa JacT
3aBBILICHHBIE pe3yNbTaThl. BOT mouyemMy B KapCTOBBIX palOHAX IOHM)KEHHUS HpPH OTKadKax
JIOJDKHBI OBITh COM3MEpPUMBI C MOIIHOCTBIO AKTUBHOW 30HBI, U MaKCHUMAJIbHOE IOHM)KEHHE
JIOJI’KHO HECKOJIBKO MTPEBOCXOIUTH BO3MOKHOE IMOHM)KEHNE YPOBHSI TP SKCIUTyaTallUH.

JUid mosydeHus TUAPABINYECKMX XapaKTEPUCTUK TPELIMHHO-KapCTOBOIO BOJOHOCHOTO
TOPU30HTa M JJIs W3Y4YEHMs] B3aWMOJEWUCTBUS CKBAaXMH MEXIy COOON Iocie MpoBeIeHUs
OJIMHOYHBIX OINBITHBIX OTKAYEK IPOU3BOJATCS TPYIIIOBBIE OTKAUKH.

[IpoBenenue rpynnoBbIX OTKA4YEK U JETAIbHOE M3YYEHHE T'MAPABIMUYECKUX XapaKTEPUCTUK
IUlacTa B TPEIIMHHO-KAPCTOBBIX pailoHax I1eecoo0pa3Hbl JUIsl ONpENeIeHUsl BOCIOIHIAEMOCTH
MOJI3EMHBIX BOJ] B IPOIIECcCe IKCILTyaTallii BO103a00POB.

ITpon3BO/ACTBO OMNBITHBIX KYCTOBBIX OTKAa4e€K B KapCTOBBIX palioHaX HMMeeT OCOOEHHO
BaXHOE  3HAUY€HHWE I  U3Y4YeHHs  (QUIBTPAMOHHOM  HEOJHOPOJHOCTH,  KOTOPOM
XapaKTEpU3YIOTCSl 3aKaPCTOBAHHBIE MOPOJbl. YUUTHIBAs UCKIIOUYUTEIbHYIO HEPABHOMEPHOCTh B
pacrpezieieHuu TPEIIMH U KapCTOBBIX MOJIOCTEH, C LENbI0 MOTYYeHUs] Haubosee OCpeTHEHHBIX,
a clefoBaTeNbHO, U Oojiee HAJEKHBIX JAHHBIX 0 YCIOBHSM BOIOIMPOBOJUMOCTH KapCTOBBIX
maccuBoB A. I'. JIsikomun (1957 r., 1963 r.) pekOMeHyeT HCIOIb30BaTh KYCTOBBIE OTKAYKU
JUIS U3y4EHHsI OCHOBAHHM MO/ IJIOTUHBI B TAKUX pailoHaX MO METOAY OOJBIINX JIEIPECCH.

[Ipucoenunssice k mHeHuro A. I'. JIpikommHa, MBI PEKOMEHIYEM Ul ONpPENEIICHUs
[IapaMeTpoB B IIEPBYIO OUYEPEb MAKCUMAJIBbHO MCIIOJIb30BaTh CYILIECTBYIOLIME B palOHE U
AKCIUTYaTUPYIOUIMECS B aHAJIOTUYHBIX YCIOBUSAX Kapbephl U IIAXThI C yXKe cPopMUpoBaBLICIiCS
JIETIPECCUOHHOM BOPOHKOM, a TaK)Ke 3KCILTyaTHPYIOIIUECS B OIMHAKOBBIX YCIOBUAX BO03a00pHI
TPEIIMHHO-KapCTOBBIX BOJ U JIp.

Ecnu B mpormecce mpoBeneHHs ChEMOYHBIX U Te0(U3NYECKUX pabOT OCH aHHU30TPONMHHU
3aKapCTOBaHHBIX MOPOJ YK€ BBISBJICHBI IOCTATOYHO ONPEIEICHHO, TO JJISi KYCTOBBIX OTKadeK
JTy4M HaOJII0JaTeIbHBIX CKBaXKUH MPAaBUJIbHEE PACIIONIOKUTH B HAIPABJICHUH BBISBIECHHBIX OCEH,



T. €. MapajuieJIbHO M TEPIEHAMKYISIPHO HAINpaBICHUSAM HAOII0aeMoil B pailoHE OCHOBHOM
TPEIUHOBATOCTH.

3amaun KyCTOBBIX OTKaueK HE OTPAaHMYMBAIOTCA TOJBKO H3YyUYeHHEM (UIBTPAIMOHHBIX
CBOMCTB 3aKapCTOBAHHBIX IIOPOJA U OIpelesleHueM Kod(QGUIMEHTOB (UIbTpallud HX B
pa3IMyHBIX HampasiieHUAX. [l KapCTOBBIX palOHOB OYEHb BAXXHBIMM SIBJISIFOTCSA TaKXKeE
CJIEIyIOILAE BOIIPOCHL:

1) BbISBIEHHE CTENEHU B3aMMOCBS3M MOJ3EMHBIX BOJ C MMEIOIIMMUCS NOBEPXHOCTHBIMU
BOZI0EMaMH — 03€paMHu, IPyJaMH, pEKaMH, BOJOXPaHWINAILIAMU;

2) wW3y4yeHHE BOJONPOHHUIIAEMOCTH 30H TEKTOHWYECKUX HAPYUIEHUH M CTENEHU UX
KOJIbMATalluu;

3) u3ydeHHME KOHTAKTOB KAapCTYIOLIUMXCS MOpPOJ C BMELIAIOIIMMU HEKapCTYIOIIUMUCS
IIOpOJIaMU;

4) BO3MOXHOCTb IOATOKA IOJ3EMHBIX BOJ CMEXHBIX BOJOHOCHBIX I'OPHU30HTOB C HHBIM
XUMHUYECKMM COCTaBOM B IIPOLECCE DSKCIUIyaTallMM TPEIIMHHO-KapCTOBOIO BOJOHOCHOIO
TOPU30HTA.

Bce nepeunciieHHbIE BOIIPOCHI PEILAIOTCA B IPOLECCE MTPOU3BOJCTBA KYCTOBBIX OIIBITHBIX
OTKA4YeK IyTeM 3aJI0KEHHsI HaOJI0JaTeNbHBIX CKBaXHH. Hampumep, Iisl M3y4eHHs CBSI3U C
pPEeKO U CTENeHU KOoJbMAaTallMM €€ pycia OJHY U3 HaOII0IaTeNbHbIX CKBAKHUH, PACIION0KEHHBIX
B CTBOPE MEXY PEKOI M ONBITHON CKBaXKHHOM, JTydIlle 3aJ0KUTh HA TIPOTUBOIIOIOKHOM Oepery
PEKU OT MECTa PacIOJIOKEHUS ONBITHOTO KYCTa.

N3yuenne pexuMma TPEUIMHHO-KapCTOBOIO BOJAOHOCHOTO T'OPHU30HTA SBJISAETCS BaKHBIM
3BEHOM B O0OLIEM KOMIUIEKCE HCCIEeOBaHUN JJIsi OLEHKH S3KCILTyaTallMOHHBIX 3amacoB. K
CUCTEMATUYECKUM HAOIIOJEHUSIM 3a PEXKUMOM KapCTOBBIX BOJOTOKOB M POJHHKOB, a TaKKe
YPOBHEHN TPEUIMHHO-KapCTOBBIX BOJ I10 CKBAKMHAM CIIEAYET IPUCTYNATh YK€ Ha CTaIUHA ChEMKU
C TeM, 4TOObI 00eCHeunuTh BO3ZMOKHO OOJBIIYIO JIUTEIHHOCTh HAOMIOACHUH (U1 KapcTa 3TO
Ba)XHO, TaK KaK PeXHUM MOA3EMHBIX BOJ MOXET CYIIECTBEHHO M3MEHAThCS 1o rojam). [lo mepe
OypeHHUsI TOMCKOBBIX M Pa3BEIOYHBIX CKBa)KUH OHM JTOJIKHBI BKJIFOUATHCS B CETh HA0JIIOICHUH.

Crenyer NoqUepKHYTh, YTO Il KAPCTOBBIX pailOHOB HAOJIOJEHUS 32 PEKUMOM POJHUKOB U
YPOBHSIMH BOJIbI B CKBA)KMHAX U MOBEPXHOCTHBIX BOJIOEMAX HE JOJIKHBI OTPAHUYHUBATHCS TOJIBKO
(dopMaTbHBIMU 3aMepaMu yepe3 OIpeesieHHbIe TPOMEXYTKH BpeMeHH. HeoOxoaumo Takxke B
ONpe/ieNieHHbIE TEpUOJbl TMPOBEACHUE E€XEAHEBHBIX, a MOXET ObITh, M 00Jee YacThIX
HaOJI0IeHUH 1O OTJENbHBIM POJAHMKAM, CKBRXXKMHAM M IOCTaM, KOTOpbIE MO3BOJIAT CBA3ATh UX
peXuM ¢ MeTeoposiorndeckumu ¢akropamu. Hampumep, Takue ydalieHHblE M «BHEYPOUHBIE)
HaOJI0IeHUsT HaJI0 IPOBOJUTH B NMEPUO/bI CHErOTAsHUSA, B OTAEIbHbBIE JTOKAJIUBBIE IEPUOJIbI, B
Nepuo JETHUX JIMBHEBBIX J0XKJAeH W T. . B ykazaHHble nmepuobl 3TH HAOIIOACHUS JOJIKHBI
ObITh KOMIUJIEKCHBIMHM, T. €. JIOJDKHBI BKJIIOYaTh YPOBHU BOJABI M TEMIEPATypy, PacXoibl
POAHHMKOB, MUX XMMHYECKHMI COCTAB M KOJIMYECTBO B3BEIICHHBIX BEIIECTB B BOJE, a TAKXKE
KOJIMYECTBO BBINABIIKX 32 OTOT IEPUOJ OCATKOB U UX XMMUYECKUN COCTAB.

N3yuenne  pexrMa  TPEIIMHHO-KAPCTOBBIX  BOJ M COINOCTaBIE€HHE  €r0  C
METEOPOJIOTHYECKUMH JAaHHBIMU IIOMOI'YT OTBETHUTb HE TOJIBKO Ha PsJi HEMOCPEICTBEHHBIX
BOIIPOCOB, KAcCaOIIUXCSl peXHMa BOJAOHOCHOI'O TOPU30HTA (MakCUMaJlbHbIE M MHUHHMAaJbHbIE
YPOBHU TPELIMHHO-KAPCTOBBIX BOJA U BPEMs MX HACTYIUIEHUS, MAaKCUMaJIbHbIE 1 MUHUMAJIbHBIE
aMIUIUTYAbl KoJeOaHuUM ypOBHS, pa3MelleHHe UuX I[0 paloHy U MNPUYPOUYEHHOCTh K
OTIpeNIeIEHHBIM YCJIOBHUAM, KO3(DPUIMEHT IUHAMUYHOCTH POJHHKOB M 3aBHCUMOCTH €r0 OT
MECTOIOJIOKEHUSI U MPUYPOUEHHOCTH POJHUKOB M T. I.), HO M PEIIUTh TaKWe BOMPOCHI, KaK
BEJIMYMHA KOAPPHUIIMEeHTa UHQUIBTPALIUK OCATKOB, KOAPPHUIUEHT BOJOOTIAUN 3aKapCTOBAHHbBIX
MIOPOJ, TPOJIOJKATEIBHOCTD MTEPUO/Ia HE3aBUCUMOTO PEKMMA POJHUKOB U PETYIUPYIOIIAs POIb
KapcTa B BOJHOM OanaHce paiioHa.

PexxnM TpemmHHO-KapCTOBBIX BOJ H3y4aeTcs B KOMIUIEKCE CO BCEMH JPYTUMU
BOJIOHOCHBIMU T'OPU30HTaMH, CMEKHBIMU C KapCTYIOLIUMHUCS ITOPOJAMHU KaK 10 BEPTUKAIbHOMY
paspesy, TaK U B IUIAHE.

Mertoauka u3ydeHus (UIBTPAIMOHHBIX CBOMCTB 3aKapCTOBAHHBIX MOPOJ pa3paboTaHa
HEJ0CTAaTOYHO, YTO CBSI3aHO C HEPABHOMEPHOU MX 3aKapCTOBAaHHOCTBIO.



B HacTosimiee Bpems cienyeT cMmeliee BHEAPSTh B NPAKTHKY HOBBIE METOJbl HM3Y4YEHHUS
(GUIBTPAIIMOHHOW HEOAHOPOJHOCTH. OTO TIPEXKIE BCEr0 OTHOCUTCA K  YCTPOMCTBY
(WIBTPAlMOHHBIX ONBITHBIX Y3JIOB U OTKayek mo cxemam B. JI. baGymkuna (1954) u B. M.
[Tecrakona (1955).

B 1963—1964 rr. nabGoparopueii MI'PU coBMecTHO cO BTOPBIM T'HJIPOT€0JIOTHYECKUM
ynpasinearem (M. K. T'aBuu u b. B. bopeBckuii) OblIM MOCTaBIEHBI OMBITHI IO MOJICITUPOBAHUIO
KYCTOBOM OTKaukKd Ha ruapouHrerparope JIykpsiHoBa. OIBITHO-IKCIUTyaTallUOHHAs OTKaykKa
MPOBOAMIIACH HA OJTHOM U3 CJIOXHBIX OOBEKTOB MECTOPOXKJIEHHUS TPELIMHHO-KAPCTOBBIX BOJ B
Kazaxcrane. Ilocrne Toro, kak ObLIM BBIIOJHEHBI pacueThl KOd(PPHUIHMEHTOB (uiabTpanuu u
BbIUEPUEHBI KapThl THAPOU3OTUIIC 1O JAHHBIM, MOJTYYEHHBIM IPH OTKAauke, ObUIa MOCTpPOEHa
MOJIeJb y4YacTKa M IPOBEIACHO MOJEIMPOBAHUE OIBITHOW OTKAUYKH C ILEJIbI0 YTOYHEHMS
MOJIyYeHHOM (MIIBTPAIIMIOHHON XapaKTEpPUCTUKU BOJOHOCHBIX MOPOJ Kak IJIacTa U3BECTHSIKOB,
TaK 1 BMEUIAIOIINX €TI0 CKaJIbHBIX I1OPOJ IPYroro reHesuca.

[IpoBenenHbpie pabOTHl MOCAE MHOTMX BapHaHTOB IO3BOJWJIM HE TOJBKO YTOYHHUTH
OCHOBHBIE TTapaMeTPhI TJIACTa HA PA3IUYHBIX €r0 y4acTKax M ryOMHaX, HO M Ha UX OCHOBE JaTh
MPOTHO3 YPOBHS Ha KOHEIl MHOTOJIETHEH SKCIUTyaTalluy MOA3EMHBIX BOJI.

B nponecce neranbHON pa3BekKM B OCHOBHOM ITPOBOJUTCSI M3yUYE€HUE YYaCTKOB BOJ103a00pa
JUTSL TIOJICYEeTa SKCITyaTAallMOHHBIX 3alacoB MO MPOMBILIUICHHBIM KaTeropusiM. B mporpammy
paboT JeTanbHOM pa3BeIKHM MECTOPOXKACHUS TPEIIMHHO-KAPCTOBBIX BOJ JOJDKHBI BXOJUTh
CJIeIyIOIe OCHOBHBIE BUIBI Pa0OT: COCTaBICHHUE JETANLHOTO TUIaHA Y4acTKa MECTOPOKICHHS B
rpaHMIlaX, MOJHOCTHIO OXBATHIBAIOIIMX YYacTOK Bogo3abopa B macmtade 1 : 5000—1 : 10 000 B
3aBHCHUMOCTH OT CJOXXHOCTH KapCTOBOTO pailoHa; OypeHHe pa3BedOYHO-IKCIUTyaTal[MOHHBIX
CKBOKMH IPUMEHUTEIBHO K CXEME HaMEUEHHOI'0 B003a00pa, B TOUKAX, paHEE H3YyUEHHBIX
pa3BEeOYHBIMU WM TOMCKOBBIMH CKBRXMHAMHM U TOKA3aBIIUMHU TPU MPOOHBIX M OMBITHBIX
OTKauKaX HaJIM4YUe CUJIbHO 0OBOJIHEHHOW 30HBI JIOKAJIbHOM TPEIIMHOBATOCTH.

I'pynmoBasi  ONBITHO-IKCILTyaTallMOHHAsl ~ OTKayka  MPOBOAMUTCS W3  Pa3BEAOYHO-
OKCIUTYaTAl[MOHHBIX CKBAXHH C CYMMapHBIM JEOMTOM W PEKHMOM OTKA4YKH, OJM3KUM K
AKCIITyaTallMOHHOMY. JIOMKHBI OBITh MPOAOKEHBI U JApyrue paboThl, HAYaThIE elle B MEPUOJ
MOMCKOB: YTOYHEHHE T'MIPOTe0IOTMYECKUX MapaMeTpoB, AalbHEHIee U3yYeHHEe XMMHUYECKOTO
cocTaBa u JIp.

Bono3abopbl TpenMHHO-KapCTOBBIX BOJ L€JI€COO0pa3HO pacrojaraTb Ha ydacTKax
MaKCHUMaJbHOH OOBOJHEHHOCTH. B TropHOCKkiaguaThlXx pailoHaX OHM, Kak IpaBHJIO,
COOTBETCTBYIOT 30HaM TEKTOHHMYECKOro JApoOJeHMs, K HHMM HpUypOuMBaeTcs HauOoJsblIas
pPacKapCcTOBAaHHOCTb, @ MHOTZIA M BBIXOABI POJHUKOB. Takue CHUIBHO 3aKapCTOBAHHBIE 30HBI
ABJIIOTCS €CTECTBEHHBIMU JIPEHAMH, MOJ3EMHBIMHU KOJIJIEKTOpAaMH, COOMPAIOIIMMU MOA3EMHbIE
BOJIbI C O0MbIINX MIIoLIaaeil. BoT moueMy Ha kapTe rMAPOU30TUIIC TaKUE YYACTKH MPUYpPOUYECHBI
K HanboJiee HU3KUM a0COJIIOTHBIM OTMETKaM MOBEPXHOCTU IPYHTOBBIX BOJ. Eciu B pa3BenodHo-
HKCIUTyaTal[MOHHONW CKBa)XKMHE, MPOWJEHHOM Ha TakoM Yy4yacTKe, HIpH MaKCUMaJbHON
MIPOU3BOJUTENILHOCTH Hacoca HE ObUIO JOCTUTHYTO MAaKCHMAaJbHO JIOMYCTUMOE IO YCIIOBHUSM
HKCIUTyaTal[M1 TIOHI)KEHUE, TO B TAaHHOM TOYKE, T. €. B HEMOCPEACTBEHHON OJIM30CTH OT MepBOM
CKBA)KMHBI, 11€71€CO00pa3HO 3a0KUTh OJHY-ABE Pa3BEI0YHO-IKCIUTyaTallUOHHBIE CKBAXXUHBI JJI51
NPOM3BOJICTBA B HUX OJHOBPEMEHHOW OTKAYKM M MOJYYEHHUS MaKCHUMaJIbHO BO3MOKHOTO
KOJIMUECTBA «BOJbI HA IAaHHOM YYacTKe.

B kapcroBeix paiioHax, HE3aBUCHMMO OT CTENeHM OOECHeueHHOCTH  3aIlacos,
MIPOU3BOJIUTENILHOCTh CKBRXUH B MEPBBIM NEPUOJ MOXKET OKa3aThCsi O4YeHb OONBIION (maxke
CO3/1aeT BIIEYATIIEHUE JIOKHOTO OJIarornoiyyusi), HO3TOMY ONBITHO-3KCILTyaTallUOHHBIE OTKauKU
MPOBOJIATCST AOCTATOYHO MOIIHBIMH B TIEPHOIBI HanOoJee HU3KMX MEXEHHBIX YPOBHEH TpH
OTCYTCTBUH BO3MOKHOT'O BOCIIOJIHEHHS OT MEPUOANYECKH ACHCTBYIONUX (PaKTOPOB (BECEHHUI

IT'nAPOTrEOJOT'MYECKHUE OCOBEHHOCTHA

KOHYCOB BBIHOCA

Konycer BeiHOCa, nin «cyxue nenbTe» (o B. H. Bebepy), mpociexuBaroTcsi Ha OrpOMHOM
OpOTsDKEHUM BIONb mpearopuit JxyHrapckoro Amaray, Kupruszckoro xpeOta, 3amaaHbIX
otrporoB Tsup-Illans, Typkectanckoro xpedta, Koner-/lara, B 3akaBka3be U B APYyrux paiioHax.
OHM OTNararTcs B MECTax BBIXOJAa FOPHBIX MOTOKOB Ha PaBHUHY WJIM B MEXIOPHYIO BIAJUHY.



H. U. IInotHuxos (1959) B nonunax pek CpenHeil A3uu BeIAENSET JBa TUIIAa KOHYCOB BbIHOCA: 1)
BHYTPH JIOJIMHHBIN, (POPMUPYIOLINICA B TOPHBIX YCIOBHUAX HAa y4yacTKaX PE3KOro pacIIMpeHus
peYHOM AONHHBIL, U 2) nepudepuitHbiii, 00pa3oBaHne KOTOPOTO MPOUCXOANUT IPU BBIXOJE PEUHOM
JIOJIMHBI U3 TOPHBIX YLIEIUH B IPEATOPHYIO PAaBHUHY.

KoHycbl BbIHOCZ B 3aBUCHUMOCTH OT TI€0JIOIO-CTPYKTYPHOTO IIOJIOXKEHHS PpPa3InyaroTCs
CBOMMH  pa3MepaMH, TI€OJOIMYECKMMH, MOP(OIOrHYECKUMH U  THAPOreoJIOrn4eCKUMU
ocobeHHOCTsAMH. Ha pa3nuuHbIX ydacTKaxX MPEArOpHBIX BHAJAWH (POPMUPYIOTCS KOHYCHI BBIHOCA
C Ppa3IMYHOM MOIIHOCTBIO PBIXJIO00JIOMOYHBIX OTJIOKEHUH. [Ipu 3HAYUMTENBHBIX INIyOMHAX
nporubanus o0pazyrOTCsi KOHYChl BBIHOCA C MOIIHOCTBIO PBIXJIBIX OTJIOKEHHUH, JOCTHraromen
3000 m u OGosee. OTCYyTCTBHE MPEATOPHOTO Mporuda oO0yclIaBIMBAaeT OOpa30BaHUE TUIOCKHX
KOHYCOB BBIHOCA C MOITHOCTBIO PHIXJIOO0JIOMOYHBIX OTJIOXEHUH, He mpesbimaromeii 200—300
M. DBOJBIIMHCTBO KOHYCOB BBIHOCA OOBIYHO OTYETIMBO BBIPRXEHO B penbede, o0pazys
BBIITYKJIOCTh HaJl MEXKOHYCHBIMH MOHIKEHUSIMUA BbIcoTOM 20—50 v u Gonee. B Tex ciydasx,
KOIJja KOHYChI BbIHOCAa 00pa30BaHbl BHIHOCAMM PEK, PACIOJIOKEHHBIMU JPYT BO3JIE Jpyra, OHU
CIIMBAIOTCS MKy COOO0H B MPEATOPHBIN M.

OOummM Juis BceX KOHYCOB BBIHOCA SIBJISETCS 3aKOHOMEpPHAs CMEHAa B TOPU3OHTAIbHOM
HaIMpaBJICHUU TPYyO00OIOMOUHBIX (PPAaKIUK MEITKO3EPHUCTBIMH 110 Mepe yJaJIeHUs 0T 00JacTu
cHOca. DTa 3aKOHOMEpHAsi CMEHa JIMTOJIOIMYECKOI0 COCTaBa KOHYCOB BbIHOCA 00YCIIOBIMBAETCS
o0mield 30HAJFHOCTHIO KOHTHHEHTAJIBHBIX OTJIOKEHHH MEXTOPHBIX JACMPECcCHil, MOoApOOHO
paccmoTpenHol B paborax B. WM. ITomoa (1950 r., 1951 —1956 rr.) Ha npumepe Depranckoi
KOTJIOBUHBI.

Ha yka3zanHOW TeppuUTOpPHM UM BBIAEIAIOTCS CleAyronye GanuaabHo-IanamadTHbIE osica
OCAaJIKOB:

1) CKITOHOBBIH MOSIC (KOJUTFOBUATIBHBIN ),

2) NoAropHO-BEEPHBIN NOsIC (IIPOIIOBUAIBHO-PABHUHHBIN);

3) paBHUHHO-IOJUHHBIN (QJUTFOBUAJILHO-PABHUHHBIH ).

CKJIOHOBBIN MOSIC PACIONOKEH B BHUJAE MAJOMOLIHOrO Ijeiida Ha CKIOHaX rop M y MX
nogHoxkuil. OH cllo)keH ocagkamMy, OOpa30BaBUIMMHUCS B pPE3ylbTaTe I'PAaBUTALIMOHHBIX
IIPOLIECCOB Ha CKJIOHE. J[Ba cieyronuX mosica pacrnojoKeHbl B 30HE aKKYMYJISILIUU OCAKOB.

ITonropHo-BeepHBIli MOSAC BKJIIOYAECT OTJIOKEHUS KOHYCOB BBIHOCA, CHECEHHBIX C TIOp
MOTEpEYHbIMU K HUM MOTOKaMu. B 3ToM mosice BBIIENAIOTCS TpU (alaabHble 30HBI: BEEPHO-
oOnomMoyHas (1eOHeBO-TajleyHas), BEEpHO-MEJIKO3EPHHUCTAs, CIO0KEHHas NPEUMYIIECTBEHHO
JECCOBBIMM OCaJKaMH, W BEEpPHO-3aCTOIHasl, Ha KOTOPOH IIMPOKOE pa3BUTHE MOIYUHIN
O6eccToYHbIC TOHMKEHUS. B paBHUHHO-TOMUHHBIN MOSAC BXOJAT OCAAKH, OTJIOKEHHBIE p. ChIp-
Hapbeii.

B cooTBeTcTBUMM C ONMMCAHHOM BBILIE 30HAJIBHOCTHIO KOHTHHEHTAJIBHBIX OTJIOKEHMH (Ha
npumepe konyca BeiHOca p. Cox (puc. 31) B ®depranckoit kornosune) B. A. I'eitnuem (1959)
BBIJICJIAETCSI HECKOJBKO 30H, OTJIMYAIOMIMXCS IO YCIOBHUSAM IUTaHMS, CTOKA M Pa3rpy3Ku
MOJI3EMHBIX BOJ: 1) 30HAa MOIJIOIIEHUS TOBEPXHOCTHOIO CTOKA M TPAH3UTa MOJ3EMHBIX BOJ; 2)
30Ha MHTEHCHBHOT'O BBIKJIMHUBAHMUS IOJ3€MHBIX BOJ; 3) 30Ha C1a0Oro BBIKIMHUBAHUS
TPYHTOBBIX BOJ U 4) 30Ha HETJIyOOKOTO 3ajleraHusi TPYHTOBBIX BOJI.



Puc. 31 Npoaoasusit reosormvecknli paspes xowyca nmnoca p. Cox (no B, A, TPeituny)
{ — raaeunnxi; 2 — Neckin; § — NOCKN € rPAnEeCM W raaLkofl; f — CYPANEKN, TANHK H CYODECH © ANH
JAMI DECKA R CRACHMIKOB: S — MOJKOIEPHACTME MOCKM i CYNSSH © HPOCAONMN Ccyramsxa., Xosurox
WeTOFPTHRRME oTaoxenud: Q. — cupaapsrucknil, Qg — roxoapocrenckufl, Q, — ramKeRTCEHA

IlepBasg 30Ha, pacmoyiOKEHHass B TOJOBHOM YacTH KOHYCAa BBIHOCA, CIJIOXKEHA TOJILEH
TaJICYHUKOBBIX OTJIO)KEHUM, KOTOpBIE MO MEpE IABMKEHMs OT rop K pPaBHUHE, HA HEKOTOPOM
PacCTOSIHUU OT BEPIIMHBI KOHYCa BBIHOCA, IOCTEINIEHHO 3aMEIAI0TCsl BHaYajle IeCKaMu, a Jlajuee
CYIJIMHKaMM M TIiIuHaMu (Ha KoHyce BblHOca p. CoX TrajeyHUKOBas 30Ha IPOCIIEXKEeHa
npuOIM3UTENIBHO Ha 16 Kkm).

B rosioBHOI uyacTH KOHycCa BBIHOCA, CIIO)KEHHOM TraJledHUKaM{, UMEIOIIMMHU OOJIBLIYIO
BOJIOTIPOHUIIAEMOCTbh, HAKOIUICHHE TMOA3EMHBIX BOJ IPOMCXOIUT 32 CUYET WHMIBTPALUN BOJIBI
U3 PEYHBIX pyCel, CTEKAIOIIMX C TOPHBIX CKJIOHOB, W3 MPPUTAallMOHHOM CETH, 3a CYET
aTMOC(EpPHBIX OCAJIKOB, BHIMAJAIOIINX HA MOBEPXHOCTh T'aJICYHUKOBOW TOJIIIM U MPUTOKA BOIBI
13 KOPEHHBIX OTJIOKEHUH TOPHBIX CKIOHOB. OZHAKO OCHOBHAs POJIb B IUTAHUU MOA3EMHBIX BOJ
TOJIOBHOW YacTH KOHYCA BBIHOCA NMPUHAMJIECKUT UHTEHCUBHOMY IOTJIONIIEHUIO MTOBEPXHOCTHOIO
CTOKa, KOTOPBIN JIBUXKETCS 10 YPOBHS MOJ3EMHBIX BOJ OOBIYHO C HETIOJIHBIM 3aIOJIHEHUEM IOp
rpyHTa. Tak, no nanasiM B. @. llneirunoii (1963), B 061ieli BeuunHe MUTAaHUS OJ3EMHBIX BOJL
KOHYCOB BBIHOCA 3amyIniickoro AnaTtay MH(QUIBTPAllMOHHBIE BOJBI COCTABISIOT: U3 Pycel pek
50—60%, u3 uppuranuonHoi cetn 10—16%, ¢ opomraembrx momneit 9—10%, armochepHbIe
ocaaku 9%, MOA3eMHBII CTOK CO CTOPOHBI TOPHOTO MaccuBa §-14%.

ITo K. I'. I'anueBy, B KOHycax BbiHOca IIlaxpHCTaHCKON KOTJIOBUHBI IOBEPXHOCTHBIA CTOK
(5—7 m/cex) C Typkecranckoro xpe0OTa MHOJIHOCTBIO PacXoAyeTcs Ha HHQWIBTPALUIO U
B0/103a00p Ha mosis opoiieHus. CKBO3HbIE BOJIHBIE apTEPHH HAa KOHYCaxX BbIHOCA (PUKCHUPYIOTCS
TOJIBKO B NIEPUOJ IPOXOKIECHHS TABOJKOB, B OCTAIILHOE BPEMsI F'0J1a PyCJIa PEK CyXHE.

3epkajo TPYHTOBBIX BOJ B TOJOBHOW YAacTW TaJCUHUKOBOM TOJIIM 3ajeraer Ha
3HAYUTEIbHBIX TIyOMHax — B mpenenax oT 20 mo 100 m. Huxke romoBHOHM yacTu KoHyca
BBIHOCA, B CBSI3M C BEEPHBIM 3aMEUICHHEM I1€CYaHO-TaJICYHUKOBOW TOJIIM CYTJIMHKAMU U
[JIMHAMU, IPOMCXOAUT Pa3/ieJIeHUE TOTOKAa IMOA3EMHBIX BOJ 10 BEPTUKAIM Ha PsiJi BOJOHOCHBIX
TOPU30HTOB.

BonoHoCHBIE TOPU3OHTBI, COAEPKALMECS B TaJ€UYHUKAX, TOCTENIEHHO NEPEXOJAT B IECKH,
BKJIMHUBAsACh B IUIACTHl CYIJIMHKOB W TJIMH, NpHoOperatoT Hamop. HauOonbmmm u Oonee
MOCTOSIHHBIM HaropoM U JeOUTOM BCIIEACTBUE MO JIPEHUPOBAHHOCTH 00JIaJal0T IIyOOKue
TOPU30HTHI TaJI€UHUKOBOM TOJIIH, IPU ATOM C YBEJIIMYEHUEM TNIyOUHBI 3aJIeTaHHsI BOJOHOCHOTO
IUlacTa TPOUCXOAUT BO3pACTaHHE aOCONIOTHBIX OTMETOK IbE€30METPUYECKHX YypoBHEH. B
BEPXHHUX TOPHU30HTaX OOBIYHO HaOJIOAaeTCs JOBOJIBHO MECTPOE pacHpelielieHHe HaropoB
MOJ3EMHBIX BOJ, YTO ONpPEAENAeTCS UX BEPTUKAIbHON pa3rpy3koil. Hamopsl cHIkatoTcst 0osbiie
TaMm, re NPOUCXOAUT UHTEHCHUBHAS pa3rpy3Ka MOA3EMHbBIX BO/I.

ITog3eMHBIN MOTOK, HAKAIJIMBAIOIIMICSA B TaJICYHUKOBOM TOJIIE TOJIOBHOM YacTH KOHYyca
BBIHOCA, paJHallbHO pacTeKaeTcss K ero nepudepuu. YKIOHbI MOBEPXHOCTH TPYHTOBBIX BOJ



npuOIMKAIOTCA K YKJIIOHAM JTHEBHOW IMOBEPXHOCTH, KOTOpBIE B TAJICYHHKOBOH 30HE OOBIYHO
okoso 0,02—0,01, a ma mepudepun 0,001—0,0005.

PazBuras Ha mepudepuu KOHYCOB BBIHOCA TOJIIA TOKPOBHBIX CYTJIMHKOB COJCPKHT
IPYHTOBBIE BObI, ITOBEPXHOCTb KOTOPBIX SBJISAETCS MPOJODKEHUEM IIOBEPXHOCTU IIOTOKA
MOJI3EMHBIX BOJ| F'OJIOBHOW 4acTH KOHYCa BbIHOCA. J{ONOJHUTENBHOE MUTAHUE TPYHTOBBIE BOJIbI
IOKPOBHBIX CYIJIMHKOB IOJYYalOT 3a CYET BOCXOJIIMX IMOTOKOB M3 HAIOPHBIX I'OPU30HTOB
[I€CYaHO-TAJIEUHUKOBOM TONIIM. ODTO NUTAaHHE MPOJNOJIKAETCS 10 TeX IOp, MOKa OTMETKHU
[IbE30METPUUYECKUX YPOBHEH HANOPHBIX I€CYAHO-TAJIEYHUKOBBIX T'OPU30HTOB IPEBBILIAIOT
OTMETKH MOBEPXHOCTH IPYHTOBBIX BOJ.

Kak Obl10 yXe CKa3aHO BbIlIE, YMEHbIIEHHE BOAOIPOHUIIAEMOCTH BOJOCOAEPKAILUX TOPOA
[0 HAIPaBJICHUIO K MEepU(Eepur KOHYCOB BBIHOCA, ITPOUCXOAIIECE 32 CUET CMEHBI TaJICYHUKOB
IeCKaMM U TOSIBJIEHUS B I€CUAHO-TAJEUYHUKOBON TOJIIIE C1a00 MPOHULAEMBIX CYIVIMHKOB U
[JIMH, BBI3BIBAET MOATNOP MOA3EMHBIX BOA. BeienctBue 3Toro y HIDKHEH rpaHUIbl (TOJIOBHOM
30HBI KOHYCa BBIHOCA I10/I3€MHBIE BOJIbI NPHOIMKAIOTCS K MOBEPXHOCTH. B cBs3M ¢ TeM, uTo B
NEepUOJIbl YCHJIEHHOTO IMUTaHHUSA TPYHTOBBIX BOJ B TOJOBHOW YacTH KOHYCa BBIHOCA OTTOK
IPYHTOBBIX BOJA B MepU(epUiiHyI0 MEIKO3EMUCTYI0 30HY MEHbIIE BEJIUYMHBl MUTAHHS
TPYHTOBBIX BOJ B I'OJJOBHOM 4YacTH, IPOUCXOJUT €CTECTBEHHAsl pa3rpy3ka IMOA3EMHBIX BOJ Ha
nepudepun KoHyca BbIHOCA, Haubojiee MHTEHCHBHAas B BepXHEH uacTu nepudepuu KoHyca
BBIHOCA, IJI€ TIOKPOBHbBIE CYTJIMHKU U CYNECH MUMEIOT HeOOJbIIy0 MolHOCTh. luprHa nonocs
pasrpy3ku Ha COXCKOM KOHYyce BbIHOCA JOCTUraeT 2—4 xm. 311eCh MOA3EMHbIE BOJBI BBIXOIST
Ha MOBEPXHOCTHh B BHJIE MHOTOYHCICHHBIX POJHUKOB C CyMMapHbIM pacxomom B 200—250
J/cex, a Ha HauOosiee KPYIHBIX M BOJOOOMJIBHBIX KOHYCAaX BBIHOCA, € BBIKJIMHHMBAHUE
IPOTATUBAETCS. BJAOJIb IOYTH BCEM MOJIYOKPYXKHOCTH KOHYCa BBIHOCA, PAacXo] POJHUKOB
mocruraer 2,0—2,5 Mmeex u 6onee. 3epKaio TPYHTOBBIX BOJ B 30HE HMHTEHCHUBHOI'O
BBIKJIMHUBAHMS pacrojiaraercsi o0braHo Ha riyoune 0,5—1,5 .

Hwuxe ponHUKOBOW 30HBI UAET 30HA CJIA0OT0 BBIKJIMHHMBAHUS IOA3EMHBIX BOJ|, HIMPHHA
koTopoil Ha COXCKOM KOHYycCe BbIHOCA JOCTHraeT 4—>5 km. 31ech pasrpy3ka MOA3EMHBIX BOJ
IPOMCXOJUT TOJIBKO IO INIyOOKO BpPE3aHHBIM pycllaM WJIH HUCKYCCTBEHHBIM JApeHaM. 3epKaio
TPYHTOBBIX BOJI B 30HE CITa00T0 BHIKIIMHUBAHMS pacrojiaraetcs Ha riryoune 1—2 .

HekoTopoe K0JIMYECTBO IPYHTOBBIX BOJ, MOJYYMBILIEECS 3a CUET €CTECTBEHHOW pa3rpy3Ku
HAIllOpHBIX TMOJ3EMHBIX BOJ, BBHJY HEMIYOOKOIO MX 3ajJeraHusi pacXoJyeTcsi Ha HCHapeHHue.
OpHako BeMMYMHA 3Ta OOBIYHO HE3HAYMTENbHA, TaK KaK B 30HE ¢1a00ro BHIKJIMHUBAHUS KOHYCOB
BBIHOCA IIIUPOKO Pa3BUTO OPOLIEHHE, KOTOPOE 3aTPyIHSAET UCTIapEHUE TPYHTOBBIX BOI.

Huxe 30HBI €1a00r0 BBIKIIMHUBAHMS MOJ3E€MHBIX BOJI MJIET 30Ha HEIrIyOOKOIo 3ajieraHus
TPYHTOBBIX BOJ. JTa 30Ha Ha KOHYCaxX BBIHOCA, PAaCIpPOCTpPaHEHHbIX B mpenenax depranckoit
KOTJIOBHHBI, CMBIKaeTcsi ¢ aosnuHoi p. Ceip-/lappu. B mpenenax 30HbI HErIyOOKOTo 3aneraHus
TPYHTOBBIX BOJI €CTECTBEHHBIE IPEHBI OTCYTCTBYIOT M 3HAYMUTEIBHYIO POJIb B PacCXOJIO0BAaHHU
TPYHTOBBIX BOJ| MIpalOT MPOILECChl MCHapeHHs W TpaHcnupanuu. Ha KoHycax BbIHOCa, I7ie
UMEETCs] MCKYCCTBEHHOE OpOILIEHHE 3€Meb, B Ipelenax 30Hbl HErIyOOKOro 3ajeraHus
TPYHTOBBIX BOJI IIMPOKO pa3BUTa UCKYCCTBEHHAs CETh OCYIIUTENIbHBIX KaHAJIOB U KOJJIEKTOPOB,
KOTOpBIE IPEHUPYIOT TPYHTOBBIE BOJBI U BOJIbI, 00pa3yroluecs OT opolleHus. B aTux ycnoBusax
POJIb UCHIAPEHUS U TPAHCIIMPAIUK HECKOJIBKO CHIKACTCS.

HopmanbHo pasButas mnepudepus HaOmrogaeTrcss He Ha BceX KOHycax BblHOca. Ha
HEKOTOPBIX OHAa B TOW WJIM MHOM Mepe ObIBaeT pa3MbITa. B KOHycax BbIHOCA, 0Opa3yrommxcs B
npenenax HeOOJNbUIMX MEKIOPHBIX BMAJWH, HauOojee pa3BUTON OOBIYHO SBISETCS BEPXHSA,
necyaHo-TaIeYHUKOBAsA 30HA. [IOTOK TpyHTOBBIX BOJ, (OPMHPYIOLIUICS B 3TOM 30HE, MOYTH
MOJIHOCTBIO Pa3rpyXkaeTcsi Ha MOBEPXHOCTh B 30HE BBIKIIMHUBAHUS TMOA3EMHBIX BOJ, KOTOpas
pacriosiaraeTcst 0ObIYHO HEAAJIEKO OT BBIX0JIa PEKU M3 MEKTOPHOW BIAJHMHBIL.

Munepanu3ansi TPYHTOBBIX BOJ B 30HE HWHTEHCHBHOTO TIIOTJIONICHUS TIOBEPXHOCTHOTO
CTOKa HE3Ha4YWTelIbHAa M He mpeBblmaeT 1 o/, OHa XapakTepusyercs MOCTOSHCTBOM Kak IO
Ce30HaM, TaK U B MHOTOJIETHEM pa3pe3e. B 30He HHTEHCHBHOTO BBIKIMHUBAHUS MUHEpaIU3alus
MOJ3EMHBIX BOJI MHOIJIa HECKOJBKO IMOBBIIIAETCS, HO BCE e OOBIYHO He mpeBblmaer 1,5 o/
Habmronenusi, BoimonHeHHble depranckoil ruaporeoioruuyeckoi cranuueit Ha Mcdapunckom
KOHYCE BBIHOCA, IIOKA3aJIi, YTO CTENeHb MUHEPAIU3allui IPYHTOBBIX BOJ B 30HE BBHIKJIMHUBAHUS



3a AMUTENbHBIN nepuoa He npebimana 0,6— 0,7 2/1. IlpudyeM B cocTaBe TPYHTOBBIX BOJ 30HBI
WHTCHCUBHOTO BBIKJIMHHUBAHUS HaONIOAAeTcs YBEIWYEHHE THUIPOKAapOOHATHOTO HOHA U
YMEHBIICHUE XJIOp-MOHA, uTo B. A. ['elHI] CBSA3BIBACT C BEPTUKAJIBHON Pa3Tpy3KOi TIyOOKHX
HaIlOPHBIX BOJ.

Ha teppuropusx ¢ HErIyOOKHM 3aJI€raHieM IPYHTOBBIX BOJ UX MUHEpPAIU3aLUs JTOCTUTAeT
25—50 2/n n 6onee. Ha xpaeBbIX ydacTkax mepudeprd KOHYCOB BBIHOCA M B MEXKOHYCHBIX
NOHMKEHUAX HaONoaeTcss 0ObIYHO CTOJb )K€ BbICOKas MuHepanu3auus. C riyOMHON CTeneHb
MUHEpalIu3aluu CHUKaercsa. Ha opomaempIx IUIOIAAAX, LIMPOKO pPa3BUTBIX B Mpeesax
MEJIKO3EMUCTON IPOIIOBUAIIBHON PaBHUHBI KOHYCOB BBIHOCA, TPYHTOBBIE BOJBI PaccoJIIOTCA U
CTeNeHb UM MUHEpalu3allii HaXoAuTCA B mpenenax 1—3 2/z.

W3MeHeHne rufiporeosIornueckux ycjaoBUM KOHYCOB BBIHOCA MPOMCXOAMT HE TOJIBKO BHHU3
[0 CKJIOHY, HO M BJIOJIb CKJIOHAa. Hambonbias BOJZONPOHUIIAEMOCTh CBOMCTBEHHA IOPOJIaM,
3aJeralolMM B OCEBOW 4YacTH KOHYCOB BBIHOCAa, B NEepUPEPUHHBIX KE YacTAX
TUAPOTreOJOTUUECKHUE YCIOBHS B CBSI3M C U3MEHEHHEM JIMTOJIOTMYECKOr0 COCTaBa MOPOJ B 3TOM
HanpaBieHuu yxyamaioTcs. OCoOCHHO pe3Koe YyXYIIIEHHE THIPOTeOIOTHYECKUX YCIOBUM
HAOI0/IaeTCsl HA y4YacTKax MeEXAy KOHyCaMH BbIHOCA. 3]1eCh Hapsay C pe3KUM H3MEHEHHEM
JUTOJIOTUN HaOII0JaeTcs pe3Koe M3MEHEHHE TI'MIIPOreoJOTMYEeCKUX YcJIoBUH. MolrHas Tojia
OOBOJHEHHBIX  TAJEYHUKOB CMEHSETCS  MalIOMOIIHBIMA  BOJOHOCHBIMH  TOPH30HTAMHU,
COJIEpKalIMMHUCS B BUJIE IIPOCIOEB CPEIU JIECCOBUAHBIX CYTJIMHKOB U TJIMH.

[To nanubiM Depranckoi THAPOre0IOrHIeCKON CTaHIIMKU Y 30€KCKOT0 THAPOTe0IOTUYECKOTO
TpecTa, u3y4aBiie moj pykoBoactBoMm B. A. I'eiiniia Ha koHyce BbiHOCa p. COX CE30HHBIE U
MHOTOJIETHUE 3aKOHOMEPHOCTHU (POPMHUPOBAHUS PEKUMa YPOBHS M MUHEPATH3AIUN TPYHTOBBIX
U HamoOpHBIX BOJA M HX OanaHC, B TaJ€YHUKOBOM 30HE TOJIOBHOW YacTH KOHYca BBIHOCA
dbopMupyeTcss MOIIHBIN MOTOK T'PYHTOBBIX BOJ CO CPEIHUM pacxoiom 25 w¥/cer. [Toctynas B
nepuepuiiHyl0 4YacTh KOHyCa BBIHOCA, OH IIOCTETIEHHO pas3rpyxkaercs. Tak, B 30HE
MHTEHCHUBHOTO BBIKJIMHMBAHUSI OH Pa3rpy’kaercs CO CKOPOCThIO B cpeaHeM 13 M3/cex, B 30He
€11a00ro BHIKJIMHUBAHUS — CO CKOPOCTbIO OKOJIO 5 m%/cex, a ocranpHas 4acTh MOTOKA (okomno 7
M3/C€K) aBuxerca B aoiauHe p. Ceip-Jlappu. DTOT NOTOK TPYHTOBBIX BOJ TakkKe YacCTHYHO
pacxoyeTcsl Ha UCHapeHue U BBIKJIMHMBAHUE B 30HE HETrJyOOKOro 3ajeraHusi IPyHTOBBIX BOJI.
['mapaBiaruecku rpyHTOBBIE BOJIBI C TOBEPXHOCTHBIMU BOJIaMH OOBIUHO He CBsi3aHbl. OTCyTCTBUE
TU/IPABIMYECKON CBSI3U MEXJAY TPYHTOBBIMH BOJaMHM U pEKOMl B 30HE HWHTEHCHBHOI'O
NOTJIOUIEHUS] TTOBEPXHOCTHBIX BOJA IPHUBOIUT K TOMY, YTO IIOJHOIO XPOHOJOTHYECKOIO
COBMAJIEHUsI MEXAY KPUBBIMH PacX0J0B PEKH M YPOBHEM I'PYHTOBBIX BOJI HE HaOionaercs (puc.
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Puc. 32, Ceomnue nepeMeuienist JePKAAA TPYNTOBMX BoOX
api OTCYTCTAMN FRAPOAMHAMHYCCKON CORIH MEMAY FPyH-
TORWMMHE BOAAMN W DMTAIOHIMMEA HX NOSCPXHOCTHLIMME BOAO-
vokamn (no B, A. Iefinuy)
! — KpHBAN ¥POBAA IPYHTORMX DOX 1O XOAOGAUY N 13
b3 pacxox p. Cox
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Tax, MunumanbHbie pacxonsl (10—17 M3/C€K) p. Cox umeeT ¢ HOsIOps 1O ampenb. B mae 3a
CYEeT TaJbIX BOJ PAcXoJl HAYMHAET BO3pACTaTh U JIOCTHTaeT MakcuMaiabHbIX BenuyuH (150—180
M>/cex) B mrone — aBrycre. MakCHMaIbHOE MOJNIOKEHHE YPOBHS TPYHTOBBIX BOJ HA KOHYCAX
BbiHOCa CpenHeil A3un HabmogaeTcsi OOBIYHO B CEHTSIOpEe—OKTAOpe, a MUHUMAIbHOE — B Mae
— HIOHE.

Hakoruienne 3amacoB TPYHTOBBIX BOJI M TOBBIIICHHE WX YPOBHS MPOUCXOIUT B MEPHUOJ
YCHJICHHOTO THTAHUS TPYHTOBBIX BOJ| TaJICYHUKOBOM TOJIIH, KOTJA OTTOK IOJ3EMHBIX BOJ B



nepudepruitHyr0 MEIKO3EMHUCTYIO 30HY KOHYCa BBIHOCA MEHbIIIEC BEIIMYNHBI MTUTAHUS TPYHTOBBIX
BoA. IloHmkeHne e ypoBHS TPYHTOBBIX BOJ M CpabOTKa MX 3alacoB MPOUCXOAUT B MEPHO/,
KOTJ]a TUTaHUe TPYHTOBBIX BOJ MEHBIIIE UX OTTOKA B mepudepuiinyto 30Hy. B. A. Ieiinn (1959)
MPUBOJUT CIIEAYIONINE JaHHbIE IO KOHYCY BbiHOCA p. Cox. [lormiomienre moBepXHOCTHOTO CTOKA
B TIEpUO/]] YCHJICHHOTO MMUTAaHUS TPYHTOBBIX BOJ (C MIOHA 1O ceHTAO0ph 1953 r.) cocraBmio 472
MIH. M (118 muH. M B MecsI), a OTTOK M3 30HBI MOTJIOIIEHUS 33 TOT ke MepuoJl ObLI paBeH
234 muu. M° (58 mutH. M B Mecsll), U3 KOTOpbIX 163 MIIH. M Mepenuio B 30HaX BBIKIMHUBAHUS B
MMOBEPXHOCTHBIN CTOK. Takum 00pa3om, B 30HE MOTJIOMICHUS 32 3TOT MEPUOJI OCTATIOCh 238 MITH.
»° BoseL. B OCTaJIbHYIO 4acTh roja (¢ oktssOpst 1953 r. mo maii 1954 r.) nutanue rpyHTOBBIX BOJ
cocTaBuIo 336 MIH. M (42 moH. M B MeECSII), a OTTOK MOJ3EMHBIX BOJI U3 30HBI IMOTJIONICHUS
Obu1 paBeH 640 MiH. K" (80 muH. M B Mecsi). B 3ToT mepmon mpomcxomuia cpaboTka
HAKOIUICHHBIX 3a11aCOB BO/JIBI.

Kpome ce30HHOI peryinupoBKHU 3aracoB MOJI3EMHBIX BOJ MPOUCXOIAIIEH B TOJIOBHOM YacTH
KOHyca BbIHOCA, B. A. ['eiiHlIeM OTMeUYaeTcsi 1 MHOTOJIETHSS peryianpoBka. OHa 3aKito4aeTcs B
TOM, YTO B TOJIbl, KOT/Ia PACXOJAbl PEKU BBIIIE CPEIHEH MHOTOJICTHEH BEITWYUHBI, MPOUCXOIUT
HAKOIUICHHE 3aMacoB T'PYHTOBBIX BOJ, a cpabOTKa UX MPOMCXOIUT TOT/A, KOT/Ia BOJOHOCHOCTh
PEKM HMXKE CpEHEN MHOTOJIETHEM.

Martepuansl HaOMIOJEHUN 32 PEXUMOM MOA3eMHBIX BoA Ha COXCKOM KOHYCE BBIHOCA
no3Bommw B. A. T'eiiHmy caenarh oOmuMi BBIBOJ O TOM, 4TO (POPMHUPOBAHHE CE30HHOTO H
MHOTOJIETHETO PEKMMa HAIIOPHBIX BOJ KOHYCOB BBIHOCA OIPENESIeTCS PEXKUMOM BOJOHOCHOCTH
MOBEPXHOCTHBIX BOJI, SIBJISIOIIUXCS OCHOBHBIM MCTOYHMKOM MUTAHUS MOJI3EMHBIX BOJI TOJIOBHOM
4acTU KOHYCOB BbIHOCA. [IpsSIMOTO COOTBETCTBHS B PEKMME BOJOHOCHOCTH PEKH M apTE3HaHCKUX
BOJl HE HaOMI0MaeTcs u3-3a OTCYTCTBHS THIPABIMYECKOW CBS3M IOBEPXHOCTHBIX BOJ C
MOJI3eMHBIMU BojaMu. [Ipoucxoaut 3amas3abiBaHuE B KOJIGOAHUH YPOBHSI apTE3MAHCKUX BOJ IO
CPaBHCHHIO C COOTBETCTBYIOIIUM KOJICOAHMEM TIOBEPXHOCTHBIX BOJI. OJTO 3ara3jblBaHUC
YBEJIMYUBACTCS C YAAJIEHUEM OT 00JacTU MUTAHHUSL.

[To HabmonenussM Ha COXCKOM KOHYCE BbIHOCA OBLJIO YCTAHOBIJIEHO, YTO JUJISl apTE3UAHCKUX
CKB@)KWH, PACIOJIOKEHHBIX BOMM3M K 00JacTH MHUTaHUS, MaKCUMalbHOE MOHIKEHUE
MbE30METPUUYECKOTO YPOBHS M pacxoja apTe3MaHCKHX BOJ HACTYIMaeT B HOsIOpe — jexadpe, ¢
3ama3bIBaHuEM Ha JBa-TPU MecAlla, B 0ojiee OTAANCHHBIX CKBRKMHAX MaKCUMYM HaOIrOAaeTcs
B ¢eBpasie — mapTe, C 3ama3ablBaHUEM Ha TSATh-IIECTh MecsieB. B menom s apTe3naHcKux
BOJI KOHYca BeIHOCa p. Cox HabmoqaeTcs yCTOWYMBasi Ce30HHAs! pPUTMUYHOCTD, 3aKJTFOYAOIIAsCS
B TIOBBINICHUH TTbE30METPUUYECKUX YPOBHEN M YBEJIMUYECHUH PACXOJOB K 3UME U YMEHBIIICHUU UX
OT 3UMBI K OCEHU. AMILTUTYa KOJeOaHUH Mbe30METPUUYECKUX YPOBHEH HAXOAUTCS B Mpeaenax
ot 0,56 mo 2,17 m. B ynanenuu ot 06J1acTé MUTaHUSI OHU YMEHbIalTCs. Benmnunna xone0anmii
pacxonoB npu aebure ckBaxuH 1,1—1,7 a/cex coctaBnser 0,6 /cek U MPHU pacxoje CKBAKUH
30—60 1/cex—16—28 n/cex.

Becbma 4eTko peXMM TPYHTOBBIX BOJ B 30HE MOIJIOLIEHUS IOBEPXHOCTHOIO CTOKA
OTpa)KaeTcss Ha pacxo/Jax POJHUKOB 30HBI BBIKIMHUBAHUSA TOA3EMHBIX BOJ, HO CPOK
MaKCHMaJbHBIX PAaCXOJOB HACTyMaeT MO3Ke MaKCUMaJbHBIX YpPOBHEW TpPYHTOBBIX Boja. Ha
COXCKOM KOHYCE BBIHOCA OH CABUTAETCS Ha OJIMH MECHIII.

EcTecTBeHHBI X0/ CE30HHBIX KOJIEOaHUI MHe30METPHUUECKUX YPOBHEH, PACX0/I0B POTHUKOB
W apTEe3MaHCKUX BOJI MOXKET HAPYMIAThCsl HCKYCCTBEHHBIMU (PaKkTOpamu: MpoOypEeHHBIMH BHOBb
AKCIUTYaTaIlMOHHBIMH CKBKMHAMH, OpOILIEHUEM 3eMenb. B mocnemHeM cimydyae HaOIoaeTcs
JIBa MaKCHMAJIbHBIX M JBA MUHUMAJIBHBIX TMEPHOJA PACX0j/ia IKCITyaTallHOHHBIX CKBAXUH U
POJIHUKOB.

OCHOBHBIE 3AJJAYU TUJIPOTEOJIOT MYECKHUX UCCJIEJJOBAHUM
[Tom3eMHBIC BO/IBI TIPOTIOBUAIBHBIX OTJIOXKEHUH KOHYCOB BBIHOCA Hambolee 1erecoo0pa3Ho
UCIOJIb30BaTh HECKOJIBKO BBIIIE 30HBI HHTEHCUBHOTO BHIKJIMHUBaHMs. HalmoneHus mo uenomy
Py KOHYCOB BBIHOCA 3aMJIMHACKOTO AJlatay IMOKa3bIBAIOT, YTO 3/IECh MUMEETCS 3HAYMTEIbHAsS
BOJIOOOMIIBHOCTH M BoJI00THaua mopoJi. Koadduumentsr punprpanun xonedmores ot 28 1o 100
m/cymku, kodpdunment Bogootnaun 0,2—~0,3, ynenpHbIe 1eOUTHI CKBaOXUH jgocturaror 30—40



Ji/cex. BoIlie 3TOW 30HBI MOA3EMHBIC BOJABI 3aJ€TAlOT HA 3HAYUTEIBHBIX TITYOMHAX, a HUKE
BOI00OUIILHOCTH MOPOJI 3HAYUTEIIBHO YMEHBIIAETCS.

B BepTukampHOM pa3pe3e MaKCUMaJbHOW BOJOOOMIBHOCTBIO XapaKTEPHU3YIOTCS HOPOIbI
BepxHel yactu Toimu MomHOcThi0 100—150 »u. Hwmke Giraromgapss HEKOTOPOMY YIUIOTHEHHIO U
[IEMEHTAIMH UX BOJOOOHIBHOCTh CHUKACTCSL.

Haxoxnaenue ywacTkoB ¢ Haubosee OIaronpusTHHIMU YCJIOBUAMU Ui  3aJ0KEHUS
AKCIUTYyaTallMOHHBIX CKBAXUH SIBJISIETCA IE€PBOOYEPEAHOM 3adauell THIPOre0JI0rM4ecKUX
UCClIeIOBaHMM. DJTa 3a7aya [MpPEACTaBseTCS JOBOJBHO CJIOXHOW H3-32 H3MEHEHUU
THJIPOT€0JIOTUYECKUX YCIOBUN Kak BHHU3 1O CKJIOHY, TaK M BIOJb CKioHAa. OHA JOMKHA OBITH
pellieHa Ha CTaJuy MOUMCKOBBIX PadOT U MPeBapUTENbHON pa3BeIKHU.

[TouckoBbeie pabOTHI JOMKHBI OBITH HayaThl co cOopa W aHanmm3a (OHIOBOIO U
OMmyOJIMKOBAaHHOTO Matepuana. B Hacrosiiee Bpemsi OOJbllIOe KOJUYECTBO KOHYCOB BBIHOCA
Jbxynrapckoro Anaray, Kuprusckoro xpe6ta, TypkecraHckoro xpe0Ta W JIpyrux TOPHBIX
pailoHOB XOPOLIO M3YYEHbI U MO PSAY U3 HUX MPOU3BEACH IMOJACUET €CTECTBEHHBIX PECYPCOB U
AKCIUTYaTal[MOHHBIX 3allacoB IOA3€MHBIX BOJ. Ha HEKOTOpBIX KOHycax BBIHOCA COOPYXEHBI U
AKCILTYyaTUPYIOTCS BOJ03a00PHI.

JletanbHOE 00CIEeOBaHNE BOJ1I03a00POB M COOP BCEX HEOOXOIMMBIX MATEPUAJIOB SIBIISCTCA
HENPUMEHHOM 3a1aueil padoT, MPOBOAAIIUXCS HAa TOUCKOBOM CTaIUU.

B pe3ynbrare ananmsa paboThI JEHCTBYIOIINUX BOI03a00POB U OTACTBHBIX CKBAXKUH JIOJDKHBI
OBITh OTpe/ieNIeHbl OCHOBHBIE TUAPOTE0IOTUYECKUE TTapaMeTphI.

B cmabo wW3y4eHHBIX paliOHaX Ha CTAJAWM TOWUCKOBBIX  pabOT  MPOBOJHUTCS
THAPOTeOJIoTHYeCKass CheMKa B MaciiTabe 1:25000—1:100000,  compoBoOxaacMmas
reopu3nYeckuMu uccieaoBaHusIMH. CbEMKOI OXBAaTBIBACTCS BCS IUIOUIA/b PACIIPOCTPAHCHHS
KOHyca BBIHOCA M TMpWIEraromas K HEeMy KpaeBasg 4YacTb KOPEHHBIX OTJIOKCHHIA.
['maporeonornyeckoil ChEeMKOH ¥ reo(pU3MYeCKMMH HWCCIICAOBAHMSMH  JOJDKHBI  OBITh
YCTaHOBJICHBI:

1) rpaHuLbl pacIpoOCTpaHEHUs] TMIPOre0JOrH4eCKUX 30H KOHYCa BBIHOCA U OCOOEHHOCTH
CTPOCHHS MEKKOHYCHBIX IOHUKCHUI;

2) y4YacTKH, Ha KOTOPBIX MPOUCXOAUT TUTAHWUE TMPOJIOBUATBHBIX OTIOXKEHUN U3
MOBEPXHOCTHBIX BOJJOTOKOB M OPOCUTENHHBIX KaHAJOB M XapaKTep ATOr0 MUTaHUS (TIPOUCXOIUT
JU TUTaHWE M3 3aWJIEHHBIX pycel WIM HMMEETCs HENOCPEJCTBEHHas TMIpaBiIMyecKas CBS3b
MOJI36MHBIX BOJ] C TOBEPXHOCTHBIMH) ;

3) momaay, Ha KOTOPBIX TaJEUHUKU HEMOCPEICTBEHHO BBIXOJAT Ha TMOBEPXHOCTh, TJIE
MPOUCXOJUT MUTAHUE TOA3EMHBIX BOJ aTMOC(EPHBIMH OCa/IKaMH;

4) xapakTep BOJOHOCHOCTH KOPEHHBIX OTJIOKEHUW M UX YyJacTHE B MUTAHUU TAIIEUHUKOBOU
TOJIIIM KOHYCa BBIHOCA;

5) neOuThl POJHUKOB B 30HE Pa3rpy3Kd BOJAOHOCHBIX TOPU30HTOB U BO3MOXKHOCTBH Pacxoja
MOA3EMHBIX BOJI 32 CUET UCTIAPEHUSI.

30Ha BBIKJIMHUBAHUS TPYHTOBBIX BOJ MO Tepudepruu KOHyca BBIHOCA JIETKO MOXET OBITh
oOHapyxeHa reo0oTaHMYecKUM MeTogoM. Tak, mo maHHeiM C. B. BuktopoBa u E. A.
boctonoBoit (1961), B 3TOll 30HE KOHYCOB BBIHOCA OBIBAIOT Pa3BUTHI I'PYMIbl TaMapUKCOB,
3apOCid TPOCTHMKA W BIAKHBIE 3a00JI0UYEHHBIC JYXKAalKW, H3BECTHblE B TYpKMEHHH U
Kazaxcrane mosn Ha3zBanueMm «ca3oBy». OHM OOBIYHO HE OKAHMIISIIOT CIUIOHIb NMEpU(eprudecKyro
94acTh KOHYCa BBIHOCA, a 00pa3yroT mpepbiBUCTYIO 1enouky. C. B. Buktopos u E. A. BocTokoBa
IpeyiaraloT y4acTKU 3TOM LIEMOYKH COENUHATH JIMHUSAMH, NMPOBEIECHHBIMHU C YYETOM peibeda
MECTHOCTH, YTO JAa€T BO3MOXHOCTb YCTAHOBUTH I'PAHMILY BBICAYMBAHUSI TPYHTOBBIX BOJ. DTO
yI0OHO clenarh HUCHOJB3YS a’dpo(OTOCHHMKH, Ha KOTOPBIX MSITHAMU TEMHOTO (OTOTOHA
BBIJICTISIIOTCSL YYACTKU C BJIArOTIOOMBOM PACTHUTEIHLHOCTHIO.

Ha craguu mouckoB mo oceBOM 4YacTW KOHyca BBIHOCA, OT TOp K paBHUHE, HHOTAA
OKa3bIBAETCSI HEOOXOAMMBIM 3aKJIa/bIBaTh MOIMEPEUYHUK W3 TPEX-YEThIPeX OYPOBBIX CKBaKUH
rryouaoi 100—200 m. KonmmuecTBO OYpOBBIX CKBOXXKHH M WX TIIYOMHA 3aBHUCST OT BEITUYHHBI
KOHYCa BbIHOCA M HEOOXOJAUMOCTH BCKPBITUSI BOJOHOCHOTO TOPU30HTA 1O MOIHOCTH 710 100 .
bonee rmybokue CKBaKHMHBI CI€IYeT 3aKJIaJbIBaTh TOJIBKO B TOM Cllydae, €CiiM BOJ0OOUIBHOCTh
MOPOJ MPONUJEHHBIX TOPU30HTOB HE3HAUUTEIIbHA.



N3 Bcex mpoOYpEeHHBIX CKBXKHH IS MPEABAPUTEIHHON OIIEHKH CTEIEHU BOJIOOOMIHBHOCTH
BOJIOCOJIEPKAlIMX MOPOJ MPOU3BOIATCS MpPOOHbIE 30HaJIbHBIE OTKauku. Ha »3Tol cramum
HEOOXOJMMO HayaTh OPraHU3alMI0 M3YYECHUS peXHMa MOA3EMHBIX BOA U 0OalaHCOBBIX
TUAPOMETPUYECKHUX UCCIICJOBAHUA.

B pesynbpTare mOMCKOBBIX PabOT JOKHBI OBITH BHIOPAHBI MEPCHIEKTUBHBIC YYACTKH IS
MPOBEJICHUS Ha HUX MPEABAPUTEIBHON Pa3BEAKH.

W3yuenne TruAporeoIOrnyeckix YyCiaOBUH TIyOOKMX TOPHU30HTOB KOHYCa BBIHOCA U
OKOHYATEJIbHBIN BBIOOp ywacTka (WM YYacTKOB) JUIS IIOCTAHOBKM Ha HHUX JETalbHBIX
pa3BeIoUHBIX paboT TpeOyeT mpoBeaeHus: OYypOBBIX padoT, KOTOPHIC BBITOIHSAIOTCS Ha CTAIHH
IpeJBapUTENbHOMN pa3BEeIKHU.

[lepnieHIUKYISPHO K NONEPEYHUKY, 3aJJ0’KEHHOMY 110 OCH KOHYCa BBIHOCA, HA y4acTKe (WK
psiie y4acTKOB), KOTOPBIA NpeicTaBiseTcs Haubosee ONarompusTHBIM [UIsl  3all0KEHUs
B0/103a00pa, MpoOypHUBAETCA CTBOP U3 TPEX WIM YETHIPEX Pa3BEIOYHBIX CKBa)KMH, PABHOMEPHO
PacIoJIOKEHHBIX Ha ydacTKe, ¢ paccTosHusAMU Mexay (Humu ot 400—500 mo 1000—2000 .
[nmyOuHa CKBaXWH [OJDKHA ONPEACTATHCS pEe3ysbTaTaMU 30HAIBHBIX OTKAdeK, a TakKKke
HEOOXOIMMOCTBIO BCKPBITUSL HanboJee BOI0OOMIBHBIX MOPO IO BCEM X MOIIHOCTH, UJTH, €CITU
BOJIOHOCHOCTh TIOPOJl B pPa3pe3e OAMHAKOBA, BOJOHOCHBIH TOPU3OHT CJENYET BCKPBITH J0
momHocTH 100 m. Ilpu OypeHUM CKBaXMH HEOOXOAMMO HM3YyYUTh COCTaB U MOIIHOCTH BCEX
BCKPBITHIX BOJOHOCHBIX TOPH30HTOB, paclpelieieHne B HUX IMbE30METPUUECKUX HAIMOpPOB; U3
BCEX CKBOXHH IPOU3BECTH MPOOHBIE OTKAYKH, a W3 Hambolee BOJOOOMIIBHBIX CKBa)KUH
HEOOXOAMMO TIPOBECTH OIBITHBIE OTKAa4KU. Bo Bpemsi MpoOM3BOJCTBA MPOOHBIX MU OIBITHBIX
OTKaueK OTOMparoTcsl MpOoOBl BOJBI AN XUMHUYECKHMX M CaHUTapHO-0AKTEPHOJIOTHYECKHX
AQHAJIN30B.

Ha cranuu npenBaputensHOM pa3BeqKy MPOJOHKAETCA U3YUYEHHUE PEKUMA MOJ3EMHBIX BOJ
U 0alaHCOBO-THIPOMETPHUECKUE HCCICIOBAHUSA, LENbI0 KOTOPBHIX SIBISIETCS OIpEIeICHUe
BEJIMYMHBI THUTAaHUS TOJ3EMHBIX BOJ 3a CUYET IOBEPXHOCTHBIX BOJOTOKOB B IIpelenax
raJ€YHUKOBOM 30HBI KOHYyca BbIHOCA. /[[ns STOM wLeIM NpOU3BOIATCS CUCTEMATHYECKHE
U3MEpPEHHUs] PACXOJOB MOBEPXHOCTHBIX BOJOTOKOB M MCKYCCTBEHHBIX KaHaioB. Pacxombl
MOBEPXHOCTHBIX BOJOTOKOB 3aMEpSIOTCS TMPU WX BBIXOJIE M3 TOPHBIX MAacCHBOB M HIUKE
TaJICYHUKOBOM 30HBI KOHYCa BhIHOCA. Ha 3T0il cTaguu mpoaoKarTcs peKUMHbBIE HaOIIOAeHUS
3a pacxo0/IOM BBIKJIMHUBAIONTUXCS POTHUKOB.

Habmonenus 3a xonebaHMEM YpOBHSI MOJ3EMHBIX BOJ| KOHYCOB BBIHOCAZ UMEIOT OOJBIIOE
3HAQYCHHE, TaK KaK OHHM XapaKTepHU3yIOTCS 3HAUYUTEIbHBIMU aMIUTUTYyIaMH KOJI€OaHUM.
HabmronenusiMu He0OXOIUMO YCTaHOBUTH TMOJIOKEHHE Haumbojee HHU3KUX YPOBHEW BOJIBI,
KOTOpPBIE€ JOJDKHBI NPUHUMATHCA 3a HUCXOJHBIE TPH pacueTax IKCIUTyaTallMOHHBIX 3aIracoB
noa3eMHbIX BoJ. ComocTaBieHHE NAaHHBIX KOJeOaHUs ypOBHS MOJ3EMHBIX BOJ U PACXOJIOB
POAHUKOB C THAPOJIOTHYECKUMU U METEOPOJIOTMYECKUMHU JAaHHBIMH TIO3BOJIMT HANTH
KOppEeSITHBHBIE CBS3M MEXIYy HHUMH; JTO HKMeEeT OOJbIIoe 3HAaYeHHe TpU OIECHKE
AKCIUTYaTallMOHHBIX 3a11acOB MOA3EMHBIX BO/I.

Habmroienus 3a peskUMOM MOJI3EMHBIX BOJI MPOBOJISATCS HA BCeX MPOOYPEHHBIX CKBAKMHAX.
Kpome Toro, monmosHUTENbHO B cCiydae HEOOXOAUMOCTU OYpsTCS CKBaXUHBI HEOOJBIIOrO
muametpa. JlaHHble pPEXUMHBIX HAOTIOACHMN HWCIONB3YIOTCS TakKe s MOCTPOCHHUS KapT
TUAPOU3OTUIIC U THUJPOU30INBE3 M HAONIOJEHUN 3a pa3BUTHEM JIETIPECCHOHHBIX BOPOHOK B
Mpoliecce MPOU3BOJICTBA ONBITHBIX OTKAYEK.

[To marepuanmaM, TOJYYEHHBIM Ha CTaJUM IIOMCKOB M TIPEABAPHUTEIBHON pPa3BEIKH,
ONPENIETSAIOTCS €CTECTBEHHBIE PECypChl (IMHAMHUYECKHE 3arachl) MOJ3EMHBIX BOJl KOHYyca
BBIHOCA ITyTEM COCTaBJICHHS OOIIEro BOAHOrO OanaHca W OajaHca TMOM3eMHBIX Boi. [laercs
TaK)Ke MpeJBapUTEIbHAs OLEHKA SKCIUTyaTallMOHHBIX 3allacOB Ha Pa3BEIaHHOM YydacTKe (Wi
y4acTKax) B OCHOBHOM 10 HU3KUM KaTeropusm (Cy u Cy).

[lo pesynpTaTaM mnpeaBapuTENbHON pa3BelIKU U OLIEHKM 3aMacoB MOJ3EMHBIX BOJ MpHU
COTIOCTABJICHUHU C 3asIBJIEHHOM MOTPEOHOCTHIO B BOJE PEIIAETCS] BOIPOC, CKOJIBKO YYaCTKOB MU
KaKuX pa3MEpoOB OJWH YYacTOK, JOJDKEH OBITh BBIJCNEH TOJ JeTalbHYI pa3Beaky. Ha
BbIOpaHHOM y4acTKe (MJIM y4acTKaxX) COBMECTHO C OpTraHM3alMel, MPOeKTUPYIoIIel Bo103abop,
HaMmeyaeTcsi cxema Bojio3abopa.



JleranpHbIe pa3BelOYHbIC PA0OTH HA BEHIOPAHHOM Y4acTKe MPOU3BOISTCS IPUMEHUTEIHHO K
IpeJIoiaraeMol cxeMe pa3MelleHus Bogo3abopa. [IpeqBapuTeIsHbIMHA pacyeTaMi HEOOX OTMMO
OTPEACIUTh KOJIWYECTBO 3aKJIAJBIBAEMBIX Pa3BEIOYHO-IKCIUTYaTAIIMOHHBIX CKBAXHUH, U3
KOTOPBIX JIOJDKHO OBITH TOJIY4eHO OK0JIO 50% dKCIuTyaTallMOHHBIX 3aI1acoB MOJ3EMHBIX BOJI 11O
Kart. A.

B mnpoOypeHHBIX CKBaKMHAX MPOBOJATCSA TI'eO(DHU3UUECKHE HCCICAOBAHUS IS W3YYCHHS
TUIPOTEOJIOTUYECKOT0 pa3pe3a CKBAXKUH M W3MEHEHUS (UIBTPAIMOHHBIX CBOWMCTB TOPOJI TIO
BepTHKaNIH. M3 BCeX CKBaXMH IPOBOISATCS OINBITHBIC OTKAYKH IPOIOKHTEIBHOCTBIO B
HECKOJIBKO CYTOK ¢ MaKCHUMaJIbHO BO3MOXKHBIM TIOHIDKEHHEM. [[1s1 ompeneneHus mapaMeTpoB
OonpoOyeMBIX BOJOHOCHBIX TOPH3OHTOB OPraHU3YIOTCS JBa-TPH KYyCTa, COCTOSIIUX U3
[EHTPATBHON U HAOIIOJaTeIbHBIX CKBAYKUH.

B ToM citydae, eciu eCTECTBEHHBIC pecypchl KOHYCa BBIHOCA, ONpe/C/ICHHbIC 0aJaHCOBBIM
METOJIOM, MEHBIIIE 3asBJICHHON MOTPEOHOCTH B BOJE, JUISl ONPEICICHUS DKCIUTyaTallHOHHBIX
3aI1acoB MO3EMHBIX BOJI HEOOXOIMMO IMPOBECTH IPYIIIOBBIC OTKAYKH.

Ecnu GanmaHCOBBIMU METOAAMH OTpEACIICHbl ECTECTBEHHBIE PECypChl KOHYCa BBIHOCA,
COU3MEPHMBIC C 3asBJICHHON MOTPEOHOCTHIO B BOJIE, TO K KaT. A MOTYT OBITh OTHECEHBI 3aI1achl
MOJI3EMHBIX BOJI, OCHOBAaHHBIC HA PACUCTHBIX JeOUTaX ONMpPOOOBAHHBIX CKBKHWH, a K Kar. B —
3amachl HE TOJIKO TI0 DKCTPAIOJISIUN B ONMPOOOBAHHBIX CKBOKUHAX, HO M IO MPOCKTUPYEMBIM
CKBOKWHAM, pACIOJIOKEHHBIM MEXIYy ONPOOOBAaHHBIMH CKBOKUHAMH, a TaKXKe 10
IKCTPAMOJISIMH HA HEOOJIBIIUE PACCTOSIHUS OT IPOOYPEHHBIX CKBAXKHH.

BAJIAHC MOA3EMHBLIX BOJI KOHYCOB BBIHOCA

[Tom3emHbBIC BOABI KOHYCOB BBIHOCA B 3HAYUTEILHOU Mepe (POPMHUPYIOTCS HETIOCPEICTBEHHO
B Mpeneriax IUIoUiaand uxX pacnpocTpaHeHus. [Ipu 3ToM KOHYCHl BBIHOCA B IJIaHE, HECMOTPS Ha
CBOM 3HAYHMTEIbHBIC pPa3Mepbl, B OOMIEM, SBIISTIOTCS OTPAaHUYCHHBIMU «THAPOTEOJIOTHUSCKUMU
CTPYKTypaMu». OTO JlaeT BO3MOXXHOCTh paccMaTpuBaTh OOILIME pecypchl MOA3EMHBIX BOJ
KOHYCOB BBIHOCA C YYETOM HCIIOJIb30BAHUS JUHAMHYCCKUX, CTATUCTHUECKUX W JAPYTUX BHJIOB
3aracoB, 00pa3yIOLIUXCs B HUX MO/ BIUSHUEM Pa3HOOOPA3HBIX HCTOYHUKOB MMUTAHUSI.

OCHOBHBIMU HCTOYHHUKAMH TTUTAHHS W TOTOJHEHHUS PECYPCOB TOJ3EMHBIX BOJ B KOHYyCax
BBIHOCA SIBJISIOTCS (PUIIBTPAIMOHHBIE MOTEPU MOBEPXHOCTHOTO CTOKA U3 PEK M MPPHUTAIMOHHOMN
cetu. ['opa3o MeHbIIIee 3HAYCHUE UMEET TIPUTOK TOJI3EMHBIX BOJ] CO CTOPOHBI TOPHOTO MacCHBa
u uHQuUIbTpanuu arMochepHbIx ocaakoB. [locTymieHne ke MOBEPXHOCTHBIX U MOJ3EMHBIX BOJT
U3BHE, T. €. U3 JPYTUX 0acCeHOB, OOBIYHO COCTABJIICT MAJYI0 BEIMYMHY U MPAKTUYCCKH €Tr0
MO>KHO HE YUUTHIBATD.

OOmue pecypchl IMOA3EMHBIX BOJ KOHYCOB BBIHOCA MOTYT OBITH ONPEICICHBI ITyTeM
cocTaBlIeHHsl OOIlero BOJHOro OajnaHca M OallaHca Mmoa3eMHBIX Boa. O0a sTm Buaa OajaHca
TECHO CBSI3aHBI MEXy COOOH M JIOJDKHBI paCCMaTPHUBATHCS HEPa3phIBHO. TOJBKO B ATOM ClTydae
MPEJICTaBIsIeTC BO3MOXHBIM OIICHUTH OCHOBHBIE (DaKTOpbI, OOYCIAaBIMBAIOIINE HAKOIUICHHE
MOJI3EMHBIX BOJI B MpeiesiaX KOHYCOB BEIHOCA C YYETOM BO3MOXKHBIX UX H3MCHEHHI BO BPEMCHH.

OCHOBHBIMU COCTABJISIFOIIMMHE OOIIIET0 BOJAHOTO OamaHca KOHYCOB BBIHOCA SIBIISFOTCAL.

B npuxoonou vacmu:

1) mMOBEpXHOCTHBINM CTOK peK U3 TOPHOTO MAacCHBa B MPEAEIbl KOHYCa BBIHOCA, BKIIFOUAsi CTOK
MaruCTPaJIbHBIX OPOCHUTENBHBIX KaHAJIOB, IO KOTOPHIM Ha TEPPUTOPHIO KOHyca BBIHOCA
nojiaeTcs Bojia u3 Apyrux 6acceitnos (Qp+);

2) moA3eMHBIN CTOK U3 TOPHOTO MAacCHBA B OTJIOKEHUS KOHYCa BHIHOCA

3) atmochepHbIe 0OcaaKu Ha TUIOIIATU KOHYCa BRIHOCA (Qo+);

4) HakOIUICHWE TPYHTOBBIX BOJ IIyTeM KOHJICHCAIMM BJIATd U3  aTMOC(epbl
(xoHzeHcarMoHHbIe Bojb) (QK').

B pacxoonoii vacmu:

1) MOBEpXHOCTHBIN CTOK M3 PEK 3a Mpejieiibl KoHyca BeiHOca (Qp-);

2) MO/A3eMHBIH CTOK 3a Mpe/esibl KoHyca BeiHoca (Qri-);

3) CTOK BOJIBI IO KOJICKTOPHO-IPEHAXHOMN cUCTeMe 3a Tpeiesibl KoHyca BbiHoca (Qp-);

4) ucnapeHue ¢ OTKPBITOI BOIHOW moBepxHOCTH (QuIt-);



5) ucnapeHue MOA3EMHBIX BOJ, B TOM YHCIE HCIApEHHE C IOYBBI, M3 30HBI a’dpallud U
TpaHCIHUPAIMK Biard pacTeHusaMu (Qyr-).

6) HCIIOJIb30BAaHME MOBEPXHOCTHBIX BOJ JUIS OPOILICHHUS U BOJOCHAOKEHHS B COBPEMEHHBIX
ycnoBusx (Qps-);

7) WCHONb30BaHUE IOA3EMHBIX BOJ Ui OPOLICHHS W BOJOCHA0XKEHUS B COBPEMEHHBIX
ycnoBusx (Qms-).

Taxkum oOpa3om, oOuHii BOIHBINA OanaHC KOHYca BBIHOCA MOXET OBITh MPECTABICH TaKUM
ypaBHEHHEM (B €IMHHUIIAX PacX0/a):

Qp"+Qu"+Qq"+Qx*=Qp +Qu +Qup +Quir+Qur +Qp +QuE +Qu, (XVII, 1)
rae cuMBosioM Qy 0003HaUEHO U3MEHEHHE BOAHBIX 3aI1acOB B IIpe/iesiax KOHyca BBIHOCA.
Ecnu mpeneOpeus ucnapeHueM ¢ BOAHOHM moBepxHocTH (Qum-), pa3Mepbl KOTOPOTO IO

CPAaBHEHHUIO C HCIApEHHEM C TOYBBI M TPYHTOBBIX BOJ, BKIIOYas TpaHcrnupanuio (Qur-),
HeBenuku, TO BenmuuuHa (Qy) MOXET paccMaTpuBaThCsi B KAadeCTBE IMOKA3aTeNsi W3MCHCHHS
3aracoB IOA3EMHBIX BOJ, OOYCIIOBIMBAIOIIET0 KOJEOAHUS HX YPOBHA B CE30HHOM U
MHOT'OJIETHEM pa3pese.

VYpauenne (XVII, 1) sBnasercs BbIpaXEHUEM €CTECTBEHHOIO BOJHOTO pEeXHMa U
COBOKYITHOCTH OTIPEJICIIEHHBIX BOJAOXO3HCTBEHHBIX MEPOIIPHUITUH B IPeIeax KOHyca BBIHOCA.

CymmapHble pecypchl MOJ3EMHBIX BOJ B KOHycax BbIHOCa QCYM, Kak U B JAPYrux
TeOJIOTUYECKUX YCIOBHSX, CKIaabiBatoTcsa W3 nuHamudeckux (Qm) m crarmcrmyeckux (Qcr)
3aI1acoB U «yNpyroi otaaun» Boasl (Qynp) IpU KCILTyaTallUU:

Qcym=Qua+Qcr+Qymp (XVI1, 2)

B cBoro ouepenp TuHAMUYECKHE 3aMachl 3/1ECh, KaK YK€ yKa3bIBAIOCH BBIIIE, TECHO CBS3aHbI
C TIOBEPXHOCTHBIMH BOJHBIMH HCTOYHHKaMH. B o00mem OHM MOTyT OBITH OIpeeseHBI
clenyroImuM o0pa3om:

Qn = Qu'+Qor +Qk " +Qp uad+QB3p + Qy, (XVII, 3)
rae Qor — yacTth aTMOc(epHBIX OCaJIKOB, UAYIAs HAa (PUIBTPALMIO U MOMOJHEHHE 3a11acoB
MOJI3€MHBIX BOJ;

Qp uHb — mOTeps €CTeCTBEHHOIO PEYHOro CTOKAa Ha (UIBTpAIMI0 Ha yJacTKaX, He
OXBa4YE€HHBIX OPOIICHUEM;

QB3p - motepu BOJBI Ha (WIBTPALMIO U3 OPOCUTEIBHBIX KaHAJIOB BCEX MOPSJIKOB (B TOM
YHCIIie Ha OpOIIaeMOH TUTOIIA M TIPH TIOJIMBAX M MPOMBIBKAX ITOYBHI), & TAKXKE MOTEPH COPOCHBIX
BOJl IIOCIE€ MX HWCHOJb30BAHUA U XO3SHMCTBEHHO-IMTHEBOTO M  NPOU3BOACTBEHHOTO
BoiocHaOkeHus. OcTanbHble 0003HAYEHUS T€ KeE.

IIpy MHBIX BOJOXO3SMCTBEHHBIX YCIOBUSAX OOLIME PpECypchl MOA3EMHBIX BOJ MOTYT
U3MEHHUTHCS B BEChMa 3HAUUTEIBHBIX pa3Mepax, YT0 HEOOXOMMO YIUTHIBATh IPU MPOTHO3AX.

Haubonee cymecTBEHHO MOXKET OTpPA3UThCS Ha OOIIMX pecypcax MOA3EMHBIX BOJ POCT
noTpeOJIeHNs] TOBEPXHOCTHBIX BOJL Ha OpPOIIEHWE M BOJOCHAOKEHHWE, T. €. H3MEHEHHe
cocrapisironieit Qps” B ypaBHenuu (XVII, 1), B cBSI3M ¢ 3TUM JApyrue 3Ha4eHUs NpUOOPETyT
BenmmurHbBI QB3P, Qu U, €CTECTBEHHO, PE3YNIbTUPYIOIIas BennyrnHa Qcym

3T0 00CTOATENBCTBO MOATBEPXKIAET OKA3aHHOE OTHOCUTEIBHO HEOOXOUMOCTH NPH OLIEHKE
O0IIMX PEeCcypcoB MOJ3EMHBIX BOJ KOHYCOB BBIHOCA PacCMaTpUBATh BOJIHBIA OajlaHC B IIEJIOM, C
Y4ETOM BCEro KOMIUIEKCA CYIIECTBYIOIIMX U HAMEYaeMbIX BOJIOXO3SHCTBEHHBIX MEPONPUSATHIA B
€ro Mpeenax.

IIpu onpenenenun BenuuuH, BXoxsumx B ypaBHeHue (XVII. 1), ucnonb3yrorcss gaHHbIE
ONMMKaWIIMX ~ METEOPOJIOTUYECKUX CTaHIWH, a TakkKe pPe3ylbTaThl THUAPOMETPUYECKHX
HaOJIIOEHUI Ha OTKPBITHIX BOJOTOKaX, B MAarucCTpajbHBIX M OPOCHTENbHBIX KaHalaX M B
KOJUJIEKTOPHO-/IpeHakHOM ceTH. OOBIYHO OCHOBHBIE 3JIEMEHTHI BOJHOIO OanaHca MOAPOOHO
OCBEIIAIOTCS B MPOEKTAaX MPPUTALIMOHHOM CHCTEMBbI M B MaTepHajaX OpraHM3alui, BeIaloINX
ee oKkcruryaranueil. [Ipu OTCYTCTBHM TakMX MaTepHalIOB CIEIyeT TNPHUBIEKATH JaHHBIE 10
JPYTUM  KOHycaM  BBIHOCA,  HAXOAAIIMMCS B CXOAHBIX  BOJOXO3SHCTBEHHBIX  H
THJIPOT€OJIOTUIECKUX YCIOBHSIX.

Bemmunnsr Qn', Qct' 1 Qynp+, Bxoasmue B ypaBHeHus (XVII, 1) u (XVII, 2),
OTIPENIENAIOTCS TI0 PE3YNIbTaTaM COOTBETCTBYIOIIUX THIPOT€OIOTHIECKUX pabOT U pacueToB.



[lepBast U3 3TUX BENMYMH, XapaKTepHU3yIollas MPUTOK MOA3EMHBIX BOJA B MpeAebl KOHYyca
BBIHOCA CO CTOPOHBI TOpHOTO MacchBa (Qm'), Kak 3TO YCTaHOBJIEHO Mis psija pailOHOB
(IlLmerruna, 1964), 0661900 cocTaBmisier 8—14% oT 001Iero KOJIMYecTBa MOA3EMHBIX BO/I.

Pa3mepsl cTatmcTHueckux M ympyrux 3amacoB (Qcr’ M Qymp') MoOryT BaphHpoBaTh B
3aBHCUMOCTH OT MOIIHOCTH W IUIOIIAJHM PAaCHpPOCTPAHEHUS BOJOHOCHBIX TOPOA M BEIUYHUHBI
Hamopa TOA3eMHBIX BoA. MHTeHCHMBHOCTH (uubTpamuu aTMmochepHbx ocamkoB (Qor'), kak
npaBuiio, He npesbimaeT 8—10% oT oOmMX 3amacoB MOJ3EMHBIX BOJI, TOTJA KaK MOIMOJIHEHHE
MOJI36MHBIX BOJ (PMIIBTPALIMOHHBIMU BOJIaMHU U3 PEK, OPOCUTEIHHBIX KaHAJOB M Ha MOJIUBHBIX
yuactkax (B ypaBHeHuu (XVII, 2) 310 yureno BenuuuHor QB3p) mpoucxoauT B pazmepe 70—
85%.

[Tpubnmxenno BemmunHa QB3p MOXKET OBITH OIICHEHA IO CIICIYIOIIEMY BBIPAXKEHUIO:

QB3p=~(Qmo+Qro)(1-a) (XVIL, 4)
rre Qno m Qro — KOMMYECTBO MOBEPXHOCTHBIX M MOA3EMHBIX BOJ, HCIIOJNb3YEMBIX Ha
OpOILICHHUE;

a —xK03(pPULIMEHT TONEe3HOTO JCHCTBUS OPOCUTEIBHOM CHCTEMBI, YCTAaHABIWBAEMBIN
[JIaBHBIM 00pa3oM B 3aBUCHUMOCTH OT THUINA U KOHCTPYKIIMH OPOCHTENBHBIX KAHAJIOB BCEX
NOPSAJKOB (MX pa3MEpoB, XapakTepa OACKAbl U T.J.) U OOBIYHO HM3MEHSIOIIMNCA B Ipeaesnax
0,6—0,8.

OOme pecypchl IOJ3EMHBIX BOJ, BBIYMCICHHBIE HAa OCHOBE BOIHOTO OanaHca 110
ypaBaenusim (XVII, 1), (XVII, 2) u (XVII, 3), npenctaBiasiror co6oii B 3HAYUTEIBHOW Mepe
TEOPETUYECKYIO0 BEIUYMHY. B peanbHBIX yCIOBUSAX MOJHOE HMX HCIOJIb30BAHUE MPAKTUYECCKH
OCYIIECTBUTH HEBO3MOXHO. TeM He MeHee OOoJjbllIel 4YacThiO OMpefelieHne OOIIUX pecypcoB
POM3BOJIUTH HEOOXOIMMO, TaK KaK HAa MX OCHOBE YCTAHABJIHMBAIOTCS BO3MOXKHBIE MAcCIITA0OBI
B0/103a00pa M MO CYIIECTBY OLICHUBAIOTCS] MAKCHMAaIIbHbIE pa3Mephl AKCIUTYaTaIl[MOHHBIX 3a11acoB
MOJI3EMHBIX BO/I.

JlanbHeiiliee yTOUHEHUE SKCITyaTAl[MOHHBIX 3alacoB MOJ3€MHBIX BOJ KOHYCOB BBIHOCA,
Kak ¥ B JpPYrUX THUJPOTEOJOTHYECKUX  YCJIOBUAX, JOCTHTAeTcs IIyTeM pacyera
MIPOU3BOIUTENILHOCTH BOA03a00pa.

PACYET INPOU3BOAUTEJIBHOCTH BOAO3ABOPOB B IIPEJEJIAX
KOHYCOB BBIHOCA

CxemaTu3anusi peajbHbIX MPUPOIHBIX YCJIOBHIA.
Pa3zmemenune Bo103adopoB

BO)IOHOCHI)IG OTJIOKCHUA KOHYCOB BBIHOCA MOYKHO IMPEKAC BCEro pa3ACIMTh HAa JIBEC YaCTH
M0 BEPTHKAIN: HUKHIOI, COIEPHKAIIYI0 KOMITJIEKC BBICOKOHAIOPHBIX BOJAOHOCHBIX TOPH3OHTOB,
OTHOCHUTEIIHO CJa00 CBSI3aHHBIX C aTMOC(EpOoi, U BEPXHIOIO — OE3HANOpPHYI WU cIabo
HAllOPHYI0, B KOTOPOH OCYIIECTBISIETCS AaKTUBHBIL BOAOOOMEH ¢ arMocdepoil u
MOBEPXHOCTHBIMU BOAHBIMHU UCTOYHHUKAMMU.

Takoe paznenenue, kKak yke OTMEUYajaoCh, IPOUCXOIUT B HIKHEH TPEeTH KOHYCOB BBIHOCA,
npu mnepexoac B HMX PaBHUHHYKO 4YaCTb, TICA€ MNPOJIOBHAIBHBIC IICCHAHO-TAJICYHUKOBBIC
OTJIO’KEHUS 3aMEIAIOTCS TIIMHUCTBIMU CJIOSIMH U BCIIEACTBHE 3TOTO CO3/1a€TCs ATAXKHASL CUCTEMA
BOJOHOCHEBEIX TOPU30HTOB. HpI/I 9TOM HMWXHHEC TOPHU3OHTHI, H30JUPOBAHHBIC OT }IHGBHOﬁ
MOBEPXHOCTH TJIMHUCTHIMH TEPEKPHITUSIMH, OO0JIAJAlOT HAMOpPOM, BEIHYMHA KOTOPOTO
BO3pacTaeT ¢ YrayOJIeHHeM M 10 CBOeW aOCONIOTHOW BEIWYHMHE JOCTUTAeT HECKOIBKUX
JECSTKOB, 2 MHOTJ]a K COTEH METPOB.

HwxHuii HamopHbIE KOMIUIEKC HMMEET BEChbMa IIHPOKOE pPACHPOCTPAHEHUE M
MPOCIIEKUBACTCS 110 BCEW paBHUHHOM YacTH KOHYCOB BbIHOcCA. brarogaps aToMmy 37ech nMeeTcs
BO3MOXHOCTBb MCITIOJIB30BATh €TI0 OAVMHOYHBIMHA HIJIM I'PYIIIIOBBIMU BOJI03360pHI)IMI/I CKBaXXHUHaAMHU
MPAKTUYECKH B TIOOOM MyHKTE. KOMMYEecTBO CKBaXKHUH U CXEMa UX Pa3MEIEHHS ONPEAeTSIOTCS B
KaXXIOM KOHKPETHOM  ClIydac, ucxonsas U3 HpOGKTI/IpyeMOﬁ HUX IPOU3BOAUTCIBHOCTU
TUIPOTEOJIOTUYECKUX TOKa3aTenel (IpOBOAMMOCTH U BEJIMYMHBI HAmopa) BOJOHOCHBIX
TOPU30HTOB.



B BepxHneil Oe3HamopHOW WM €nab0 HANMOPHOH BOJOHOCHOM YacTH KOHYCOB BBIHOCA
HaunOoJiee OJaronpusATHBIE YCIOBUSA JUISl pPa3MELIEHHs BOJ03a00pHBIX COOPYKEHHUH CO3Jat0TCs B
30HE BBIKJIMHUBAHUSA, IJI€ Ha IOBEPXHOCTb BBIXOAAT MHOI'OYMCIICHHBIE MCTOYHUKH M, TAKUM
00pa3oM, NPOUCXOAUT MHTEHCUBHBIHM JpEeHaX BOJOHOCHOI'O TOPU30HTA.

B 51011 30HE BOJIOHOCHBIE OTJIOKEHUS 110 CPABHEHMIO C JIPYTMMHU YacTSMU KOHYCa BBIHOCA,
KaK IIpaBUJI0, 00J1ajat0T HanboJiee BBICOKON BOJIONPOHUIIAEMOCTBIO, U 3Ta 30HA SIBJISIETCS CBOETO
pola 3aMbIKalolIe, Tak Kak B HeH HauOoJiee TOJHO BBIPAKEHBI TUHAMUYECKHE 3arachl
(ecTecTBEHHBIE peCypChbl) MOA3EMHBIX BOJA, (HOPMHUPYIOIIUECS B BEpPXHEM KOMIUIEKCE Ha BceH
OCTaJIbHOM IUIOIIAJM KOHYCa BbIHOCA (@ Take B Ipeaesax F'OpPHOrO MaccuBa) B PeE3yJbTaTe
UHOQUIBTPAUK aTMOC(EpPHBIX OCAJKOB U IOTEph IOBEPXHOCTHOIO CTOKAa M3 peK u
OPOCHUTENIBHOM CETH.

OcHOBHBIM HauboJiee palMOHAIBHBIM TUIIOM BO/03a00POB B YKa3aHHBIX YCIOBUAX, KaKk U B
HW)KHEM HAIlOPHOM KOMILJIEKCE, CIEAYeT CuuTaTh OypoBble CKBaXHMHbI. Pa3memieHue u
IPYNIUPOBKA CKBAKMH IIPU  ITOM  ONPEAEISIIOTCA  COOTHOLIEHHEM MEXIy JeOUTOM
IPOEKTHPYEMOro BOJi03a00pa M OOMIMMHU pecypcaMH TMOA3EMHBIX BOJ, OLEHHUBAEMBIMU JUIS
BEpXHEH 30HbI BCEr0 KOHYCa BHIHOCA B 11€JI0M Ha OCHOBAaHMM BOJIHOTO OalaHca.

Ecmu nebutr mpoekTupyemMoro BO03a00pa COCTaBISIET JIMIIbP MAIYIO JOJI0 OOIINX
pecypcoB, CKBaXXKMHBI PACIIONAraloOTCs Ha JIOKAJIbHBIX y4acTKax ¢ HauOOJbIEH MPOBOAUMOCTBIO
BOJIOHOCHOT'O TOPHU30HTA, a TaK)K€ BOJIM3M MCTOYHUKOB, KOTOPbIE MOTYT OBbITh NMPUBJIEYEHBI K
B0J103a00py NPH CHU)KEHUHU YPOBHS M 0Opa30BaHUU JAEHPECCHMM HAa MOBEPXHOCTH IMOA3EMHBIX
BOJ B IIPOLIECCE DKCILTyaTal[Uu.

B cnygae, korma ne6ut Bojo3abopa coum3MepuM ¢ OOLIMMHU pecypcaMu KOHyca BBIHOCA,
CKBXUHBI CJENYyeT pacnojiaraTb B BHJE OJHOrO-IBYX JIMHEMHBIX pAAOB uiau Oosee
IpUOJIM3UTEIBHO HOPMAJILHO OCHOBAaHHOMY HAIIPABJICHHUIO MOTOKA MOA3EMHbBIX BOJ. OUYeBHIHO,
YTO U NP TAKOM DPACIOJIOKEHUM TOYKH Pa3MEIIECHHUs OTIEIbHBIX CKBAKHMH B IIPENENaX PAIOB
JIOJDKHBI BBIOMpAThCs € Y4eTOM KOHKpEeTHOM oOctaHoBkM. IlpeamoureHue BO Bcex cilyyasix
JIOJKHO OTAABaThCsl MECTaM ¢ 00Jiee BHICOKOW BOJIOMPOBOJIMMOCTbIO BOJOHOCHOI'O TOPU30HTA U
JYYIIMMH YCJIOBUSIMHU BOCIIOJIHEHHUSI 3aI1aCOB IIOJI3€MHBIX BOJ.

KonnuecTtBo ckBaxuH, HX J€OUT U PACCTOSIHUS MEXIYy HHUMU ONPEIEISIOTCS
THJIPOr€0JIOTHYECKUMU pacueTaMH Uil OTJENbHBIX YUaCTKOB, HAMEUEHHBIX 0] BOA03a00PHI.

g pacdyera B0/03a0OpPOB B HMI)KHEM KOMILJIEKCE HAINOPHBIX BOJOHOCHBIX TOPU30HTOB
KOHYCOB BBIHOCA, B CBS3M C YAAJCHHOCTHbIO BO/03a00POB OT TOPHOIO MaccuBa U OOJIBLION
IPOTSKEHHOCTBIO 3TUX TOPU30HTOB B PAaBHUHHOM 4YacTH, OOBIYHO MOKHO NPUHUMATH CXEMY
0e3rpaHu4YHOro IuacTa. JIMie B HEKOTOPBIX ClIydyasX, KOrJa HalopHble BOJOHOCHBIE TOPU30HTHI
MOJIyYalOT BBIXOJ B JIOJIMHBI KPYIHBIX peK (Hampumep, B depraHckoil KOTIOBHUHE, I7l€ KOHYChI
BbIHOCA cIlycKaroTcs B AonuHy p. Ceip-Zlapbu), a Boj103a00pHBIE CKBAXKMHBI PACIIONIaraloTcsi B
CPaBHHUTEIBHO HEOOJBIIOM YAANEHUU OT HHX, JJIS pacdyera MOXKHO II0JIb30BAaThCs CXEMOM
[IOJIyOTPaHUYEHHOT O IUI1acTa, T. €.
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Puc. 33. Cxembl K pacuyeTy Npu HEM3MEHSIIOMIUXCH YCJIOBUAX MUTAHUSA
a — OJIMHOYHBIE CKBAXXUHBI MPU U3MEHSIOIINUXCS YCIOBUSX MMUTAHNUS,
6 — NUHEWHBIN P CKBAXXHUH



paccMaTpuBaTh PEKy B Ka4eCTBE «KOHTYpa MUTAHUS» C YI€TOM HECOBEPIICHCTBA pycia, ero
3aUJICHHOCTH M HEOJJHOPOAHOCTH PYCIIOBBIX OCAIKOB.

Mertoauka pacuera B 000MX CiIydasiX aHAJIOTMYHA METOJMKE, MPUMEHSEMON IPH OICHKE
MIPOU3BOUTEIIFHOCTH BOA03a00POB B KPYITHBIX apTe3naHCcKux OacceriHax (cm. rimaBy Xll) m
nosmHax pek (bouesep, 1961, 1963).

BooHOCHBIE TOPH3OHTHI BEPXHETO OE3HAMIOPHOTO M CJIA00 HAIIOPHOTO KOMIUIEKCAa KOHYCOB
BBIHOCA Ui pacyera B OOJBIIMHCTBE CIIy4aeB MOXHO CXEMaTH3UpOBaTh, Iojaras, 4ro c
BEPXOBOH TOPHOW CTOPOHBI OHHU SIBJSIFOTCS HEOTPAHWYCHHBIMHU, TIOCKOJIBKY BOJ103a00pHBIC
COOpPY)KEHHS PAcIoNiaraloTcsi, TaK >K€ KaK W B HIDKHEH HAmoOpHOM 30HE, B 3HAYUTEIHLHOM
yIIQJICHUHU OT BEPIIMH KOHYCOB BBIHOCA.

C HHM30BOI CTOPOHBI TPaHHIIA BEPXHETO BOJOHOCHOTO KOMIUIEKCA POBOIUTCS BIOJIb 30HBI
BHIKIIMHUBAHHUST W 3aMEIIEHHs IeCYaHO-TAICYHUKOBBIX OTJIOKEHUH TJIMHUCTBIMH OCaJIKaAMH.
Takum 00pazoM, BOJOHOCHBIE TOPH3OHTHI BEPXHETO KOMIUIEKCA BO BCEX CIYYasX CXEMaTHUECKH
NPECTABISIOTCS KaK MOJyOrpaHUYeHHBIC IIacThl. [Ipyu 3TOM B 3aBUCHMOCTH OT HaMe4aeMoOu
WHTCHCUBHOCTH JKCIUTyaTallUd yCIOBHM MUTaHUS BOJOHOCHBIX TOPH30HTOB MOXHO BBIICTUTH
CJICYIONIHE CITydau.

1. TlomyorpaHWYeHHBIH TUIACT TPU OTCYTCTBHH JOIOJHUTEIHHBIX HCTOYHHUKOB MHUTAHWS,
WIN. TOYHEE, IPU HE M3MEHSIONIMXCS YCIOBHSIX MUTAHUS BOJOHOCHBIX TOPU30HTOB JIO U TIOCIIE
BBOJIa B JIEMCTBHE BOA03a00pHBIX coopyxkeHuil (puc. 33). B manHoM ciywyae mpesmosiaraercs,
YTO TPU HAJIUYUU B 30HC BBIKJIMHUBAaHUS MCTOYHHUKOB OHU OyIyT COXpaHEHBbI U B MpoIlecce
OKCIUTyaTallii BOJ[03a00pOB. DTO NaeT OCHOBAHWE CUUTATh, YTO BJOJIb 30HBI BBIKIMHHBABHS
UMEETCS «KOHTYP MUTAHUA», Ha KOTOPOM IOHMKEHHUS YPOBHS HE IPOUCXOIUT (H—CONSt).

Ecnu 30Ha BBIKIMHWBAaHUS BBIPAXKEHA CIA00 M WMCTOYHHKU OTCYTCTBYIOT, IPUYCM
BOJIOHOCHBIE TECUAHO-TAJICUHUKOBBIC OTJIOXKCHUS 3aMEIIAI0TCS MOIIHOM TOJIIEH NMpakTHYeCKU
HENIPOHUIIAEMBIX TJIMHUCTHIX TOPOJ U HE CBS3aHBI C KPYIMHBIMU MTOBEPXHOCTHBIMH BOJOTOKAMU
U BOJIOEMaMH, TO JJIsl OOJIBIICH HAJIEKHOCTH PACYCTOB B JIAHHOW CXEME MOXKHO C HU30BOU
CTOPOHBI IPOBECTH HEMPOHUIIaeMbIii KOHTYp (Q,=0).
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Puc. 34. Cxembl K pacyeTy NpH M3MEHSIIOIIUXCH YCJIOBUSIX MUTAHUSA.
HcTouyHuky B 30He BBIKJIMHUBAHUS PACNPeIeIsiOTCs B BH/I€ CIJIONIHOM M0JIOCHI

a, 6 — OJIMHOYHBIE CKBKMHBI U JIOKAJIbHBIE TPYIIIIBI B3aUMOCHCTBYIOINX CKBAXKHH;

0, 2 — TUHEWHBIN PSIT CKBAXKUH

BonozabopHblie coopy:keHUSI B 000MX CIy4yasX pa3MeIIaloTCs B BUJIE OJMHOYHBIX CKBa)KUH
WM OTJENbHBIX JIOKAJBHBIX IPYII CKBaKUH (puc.33, a), a npu HEOOXOAUMOCTH 0oJiee MOJIHOTO
UCIIOJIb30BaHUS OOLIMX PECYpCOB MOI3EMHBIX BOJ — B BUJE JIMHEHHOTO psijia CKBAXHUH (pHC.
33,0).

2. TlomyorpaHuueHHBIN TUIACT NMPU U3MEHSIOMMXCS YCIOBHMSX MUTAHUS IOCIE BBOJA B



JIEeNCTBUE BOJ03a00pHBIX coopykeHui (puc. 34). B 3Toil cxeme y4UTHIBae€TCS BO3MOXHOCTH
MIPUBJICYECHUS] YAaCTH HCTOYHMKOB MOJ3EMHBIX BOJ, BBIXOJSIIMX HA IOBEPXHOCTh B 30HE
BBIKJIMHMBaHUA. VHBIMU CIOBaMH, MPUHUMAETCS, YTO B MPOLIECCE DKCIUTYaTALMU MPOU30MUIET
WHBEPCHsI UCTOYHUKOB W OHHU IOJHOCTHIO WJIM YaCTUYHO OyayT «oOpalleHb» Ha MHTaHUE
BOJIOHOCHOT'O TOPU30HTA.

[Ipy ONMHOYHBIX M JOKANBHBIX TPYNIOBBIX Boao3abopax (puc. 34, a) MHTEHCHBHOCTh
AOMOJIHUTCIIBHOI'O IHMTAaHUA BOJAOHOCHOI'O TI'OpH30HTAa B PC3YyJbTaTC HWCTOYHUKOB 6YI[GT
pa3IMyYHOI B 3aBUCUMOCTHU OT MPOECKTHUPYEMOMN MTPOU3BOIUTENLHOCTH OTAEIBHBIX BOJ103a00POB U
uxX pasMmermieHus. B 3Tom ciaydae HeKoTOpble Haubojee yAaleHHbIE OT BOJ03a00pPOB TPYIIIBI
MCTOYHUKOB MOTYT OKa3aThCsl BHE 30HBI BIMSHUS BOJI03a00POB M OYIyT COXpaHEHBI B MpoLiecce
UX JKCILTyaTaluu.

[Ipn 3HaAUMTENbHOM BEJIMYMHE MPOEKTUPYEMOrO BOJOOTOOpa CKBAXUHBI, Kak U B
IpebIAyILEel CXeMe, paciioyiaratoTcs JIMHENHHo (puc. 34, 6), ¥ IpU 3TOM BCE IPYIIIbI HCTOUHUKOB
OKa3bIBAKOTCS B 30HE UX BIUSHUA.

[Ipy mocTaHOBKE TPAHMYHOTO YCJIOBUS C HHU30BOH CTOPOHBI B OOJBIIMHCTBE CIIydacB
NPUHUMACTCS CXeMa «IIO0JTy3aKPhITOrO TIIACTay ¢ HenpoHuiaeMbiM KOHTYpoM (Q,=0).

3. Ta xxe cxema, 4to U npeapiaymas. OTinunue ee COCTOUT TOJIBKO B TOM, YTO UCTOUYHUKH B
30HE€ BBIKJIMHUBAHUS HE PA3JeNs0TCA Ha OTACNIbHbBIC TPYIIbI, @ IPEICTABIISIIOTCS B BUJAE MOJOCHI
(puc. 34, 6, 2).

PacuerHbie 3aBHCUMOCTH

Bo Bcex YKa3aHHbIX PACUCTHBIX CXEMax JIA pacucTa MPOU3BOJUTCILHOCTU BOII033.60pHI)IX

COOPYKEHHI MOKHO MOJIb30BATHCS CIIEAYIONIEH 00IIei 3aBUCIMOCTBIO:

i 4rkms

§= Tor—k% R y Qcyu - + ’ (XVll. 5)
n m

R= ‘Iil a, (N, + N)) — ,§. aM;, (XV1I, 6)

rae S — nomEHMKeHHe ypoBHsi B JI06GOH TOYKe mAacTa (B yAaseHHH OT 8020-
3aGOpPOB HJIH B OJAHOM H3 HHX);
Qoyn — CYMMapHbIH pacxoa Becex Bogo3aGopos:

Qi — pacxog i-0if CKBaKHHBI WIIK TPYIIIOBOTO Boj03abopa (=1, 2, 3 ..., n; n—o01iee 9ucio
CKB)KUH WJIH BOJ03a00pOB);

Qj — cymMmapHBIii pacxoj TPYIIbl UCTOYHUKOB B 30HE BBIKIIMHUBAHHS, KOTOPBIE OYayT
«oOpalleHbl» Ha MUTaHUE MMOI3EMHBIX BOJI MTPU IKCILIyaTaluu Bogo3abopos (j=1, 2. 3, .. .,m, m
— o0I111ee YKCII0 TPYIIT HCTOYHUKOB); KM — pOBOMMOCTH BOAOHOCHOTO TOPHU30HTA,

No, Ni u Mj — cuMBoJIBI Ge3pa3sMepHBIX THAPABIHUECKUX COMPOTUBIICHUM, OMPEaeIaeMbIX
B 3aBUCHMOCTH OT CXEMBI IUIacTa, XapaKTepa T'PaHWYHBIX YCIOBUH W HAMEUAEMOTO PEKHUMa
SKCIUTyaTaIiH.

[Tpu ompeneneHny MOHWKEHUS YPOBHSI B TOYKAaX, YJAJICHHBIX OT BOJ103a00pOB, BEIMYMHA
No =0.

[Tpr He M3MEHSIONMXCS YCIOBHSX MUTAHUS BOAOHOCHOTO TOPU30HTA BeiawunHa Mj paBHa
HYJI0 U B TipaBoit yactu 3aBucuMoctd (XVII, 6) coxpaHseTrcs TOIbKO MEpBBIN YJeH, B KOTOPOM
0e3pa3mepHbie ruapaBnudeckie conpotuieHust NO u Ni HaxomaTes U3 clieyomux GopMy.

1. JIns OAMHOYHBIX M JIOKAJTBHBIX TPYII B3aMMOJCHCTBYIOMUX CKBXKUH (cM. puc. 33, a).
[Tpu 1106011 MPOJOIKUTETEHOCTH OTKAUEK:



=—Ei(— &)+ 21— “‘)+Ei(—§§t—), @Xvil, 7)
N‘=—Ei(— —4—0-‘-)+Ei(— -g%) (XVI, 8)
OpH AAHTEALHBX OTKAYKAX (t,}(?.S—:S)—'%Y—):

Ny=2 (In 2 4 ), (XVi, 9

N,=2In _';i‘- (XVII, 10)

rae Ei—cumBon MHTErpanbHOM oKa3aTeabHON (GyHKIHH;

a — k03((pHUIHEHT THE30MPOBOTHOCTH;

t — Bpems;

i U Ci— paccTOsIHUA OT TOYKH, B KOTOPOHl oOmpeaensercs NOHWKEHUE YPOBHS 10
JEMCTBUTENBHBIX CKBXHUH (MJIM LIEHTPOB IPYIIl BOA03a0OPHBIX CKBAKMH) U UX 3€PKAIBHBIX
O0TOOpaXEHUI OTHOCUTEIHHO JTUHUHU BBIX0OJ]a ICTOYHUKOB (CM. pHcC. 33, a).

[Ipu pacuerax onuHOUHBIX CcKBaxuH B ¢Gopmyine (XVII, 7), uckmouaercs diieH,
coJiep KalIiii B CKOOKax mokasaresbHyo GpyHkiuio, u B popmyie (XVII, 8) uckmrouaercs 1/2.

®opmynsl (XVII, 9) u (XVII, 10) npeacrasistor coboii n3sectHsie popmynsl Dopxreiimepa
JUI pacdyera CKBaXWH BOJW3M BOJOTOKOB M BOJOEMOB, HIPAIOIIUX pPOJIb COBEPIICHHBIX
«KOHTYPOB IHTaHUS». B paccMarpuBaeMbIX YCIOBHUSX TaKHMM «KOHTYPOM IUTAHUS» SBISETCA
110JI0Ca BBIXOZ0B UCTOYHUKOB B 30HE BHIKJIIMHUBAHMUS KOHYCA BBIHOCA.

2. JIns TMHEHHOTO psAAa CKBaXHH (cM. puc. 33,6) npu 11000 IPOAOIKUTEILHOCTH OTKAUYEK:

p /-
’ L [ ] | |
e W §
| 1 |
O LEEEE
- 1 3 —
I |
¢ qls l e % 5
Puc. 85, Tpadgmux dymnxuun @ (2) Puc. 36, Tpadmx dynxumm leric (2)
;\rﬂ=¢(oss4 ierfe )+ o>,  (XVI, 11)
_2rVat (. (y—1;) v+ ;
Ny==L (zerfc QVE) lerfe=grm—:  (XVI, 12)

NPH AJAHTEALHHIX OTKAYKAX (t_>/(50-:-100) —(y‘;")’)

No=2(Zt+in-), (XVII, 13)

Ni= (pn y<l) w Ny=""(npn y>1). (XVII, 14)
B npHBefeHHBIX BHIPAXKEHHAX §— KOOPAWHATA JHHHH BORO3abopa;
e {
= —zierfc(2);
ierfc(z) = 1—d(z), a ®, — dyHKIMSA OMIMOOK (MHTErPal BEPOSTHOCTH).
®Oyukuun O(2) u ierfc(z) npeacrasnensl B Bujae rpadgukos Ha puc. 35 u 36.
®opmynsl (XVII, 12 u (XVII, 14) MoryT mpuUMeEHSATHCS MPU Pa3MEIIEHUN CKBAXUH B BHJIC

o — NMOJIOBHHA PACCTOAHHA MEXY CKBAXKHHAMH; ierfc(z) =



OJTHOTO, IBYX U 00Jiee TMHEUHBIX PSAZOB Ha paccTOSTHUSX l1, lo,.... IN OT BBIXO0B HCTOUYHUKOB.

Bce npuenennsie Gpopmynbl JeHCTBUTENBHBI Ui yeiaoBus H-CONSt, T. e. Korjga Ha HU30BOM
IpaHUIIE KOHyCa BBIHOCA JIOMYCTUMO MPUHUMATHh NPEANOCBUIKY O TIOCTOSHCTBE Hamopa
MOJ3eMHBIX BOJ. Takas TpPEANOChUIKAa BBIACPKUBACTCS, €CIH IMPOCKTHUPYEMbIH pPacxoj
B0/103a00pOB CYIIECTBEHHO MEHBIIE OOIMMX JUHAMHYECKUX 3allacoB TOJ3EMHBIX BOJ[ KOHYcCa
BBIHOCA M, B YaCTHOCTH, MEHbIIE 3alacoB, JIPEHUPYEMbIX B 30HE BbIKIMHUBaHUS. [lpu
OTCYTCTBHH BBIXOJIOB TIOJI3€MHBIX BOJI B 30HE BBIKIIMHUBAHUS PACUCTHI JOJKHBI MPOU3BOIUTHCS
npu yciaoBuu Q = 0 Ha HU30BOM T'paHHUIIE.

[Tpu 5TOM OCHOBHBIE GOPMYIIBI OYIYT UMETh CIICTYIOIIHIA BH/I.

1. [l OMMHOYHBIX M JIOKAJLHBIX TPYIIIT B3aUMOACHCTBYIOIINX CKBaKUH (CM. puc. 33, a):

IIPH JIF000M MPOOIIKUTETLHOCTH OTKAYCK:

r?

Ny=— Ei (— = +_“‘;‘;T‘(1 = )y (—— ;‘a’—,) » (XVII, 15)
N,:—.—Ei(— T’;}) E:(—&;—) (XVII, 16)

\

[ o =« e\pPAmax)
NPH AJHTEALHBX OTKaYKax {L.} (2.070)3-”7—):

Ny=2in 222 - (XVIL, 17)
o1, 226at -
IV‘——— 2In ——’;'—?T— ()\\l”. 18)

2, lna anueitnoro psaa cksaxkun (cm. pue. 33, 6):
pH MI000H NPOAOAKHTENLHOCTH OTKaeK:

Lot / >
Ny K (0,554 - ierfe y-[']);~2m—”'—. XV, 19)

. %=Vat (. o=k % (y+1) ’ ¢
N,= = L e —_— y &
f - (terjc ove T ierfe e ) s (XVII, 20)

A oAy =) (y+12)%,
NpH AJAHTEABLHHX OTKAYKAX (t}(oO-.-IOO)———a—- -
Ni= 1) nat + 2In 5= > (XV, 21)

(XVII, 22)

O06o03HaueHus Te XKe.

U3 cpaBrenus gopmyn (XVII, 9) — (XVII, 10) u (XVII, 13) —(XVII, 14) ¢ dopmyramu
(XVII, 17) —(XVI, 18) u (XVII, 21) —(XVII, 22) Buano, uro BemuuuHbl No u Ni- u
COOTBETCTBEHHO TOHI)KEHHUS YPOBHS B IIEPBOM Cllydae, T. €. NPH IOCTAHOBKE HAa HU30BOM
rpaHuIle KOHyca BbIHOCA YCJIOBHs F-CONSt cTpeMsATCs K MOCTOSIHHOM BEIMYMHE, a BO BTOPOM
cirydae ipu yciaoBuu Q = 0 oHM OGecnpeienbHO BO3pacTaloT BO BPEMEHH, UTO SBIISIETCS B 00IIeM
HEeOJIaronpHUsATHBIM C TOUYKH 3pEHHSI TPAKTUYECKOTO HCII0JIb30BAaHMS ITOI3€MHBIX BOJ.

B cxemax, moka3aHHBIX Ha puc. 34, npuBeneHHble (Gopmyibl s onpeneiaeHus No u Ni
ocrarorcsi 0e3 m3MeHeHwid. Uto Kkacaercsi Oe3pa3sMEpHBIX CONPOTHBICHHW M]j, TO TpU HX
OTIPENIEJICHUH CIIEAYET pa3feiisTh JIBa CIIydas: MEpBBIii — KOTJa MCTOYHHKHU OoJyiee WM MEHee
pPaBHOMEpPHO paclpeseieHbl B Mpelenax Bcei 30Hbl BBIKIMHUBAHMS M MOTYT OBITh
CXEMaTHUYECKH MPEICTABJICHBI B BUJIE TTOJIOCHI (CM. pHC. 34, 0).

B nepBom ciyuae Benuunna Mj onpenensercs no gopmynam (XVII, 16) u (XVII, 18), a B
oTnenbHbIX ciydasx Takxke mo Gopmynam (XVII, 7) u (XVII, 10), npuBeneHHbIM Ui pacuera
[6e3pa3zMepHOro CONMPOTUBIICHUS B TPYIIIOBBIX BO/103a00pax.

Bo3moxHOCTE UCHONb30BaHus 3TUX (GOpMyI B cxeme pacuera 1o 3aBucumoctam (XVII, 5) u
(XVII, 6) ocHoBbIBaeTCS Ha NPEANOCHUIKE, YTO OJHOBPEMEHHO C BBOJOM B JEHCTBHE
BOJI03a00pOB HMCTOYHHKH TPEKPANIAIOT CBOE CYIIECTBOBAHWE M IICITUKOM TIOTJIOMIAFOTCS.
VICTOYHUKH ITPU ATOM pacCMaTPUBAIOTCS B BUJI€ HAarHETATEIbHBIX CKBAXKUH, BIMSHUE KOTOPBHIX U
YYHUTBIBACTCSI C IOMOIIBIO TEX k€ (POpPMYII, UTO U TSl BOJ103a00POB.



Bo BTOpOM citydae, npu BIXOAAaX UCTOYHUKOB B BHJIE MOJIOCHI, /IS pacdyera 0e3pa3zMepHOro
compotuBieHuss Mj MOXeT OBITh HCIOJB30BaHA CJACAYIOMAs 3aBHUCUMOCTh (I JIEOOOM
JUTUTEITLHOCTH OTKAYEK):

2rlemt . :
M;= ~%B (P (201) — ©(200) — 2 (zgierfezg, — zyierfezy,)| +
. 4= l""(;l— . o iy &
+ —p—ierfezy, (XVII, 23)
rac
by + by
S =0y PR ARED Bl 7= y—.’—
91 2"‘1—" y o0 2 "‘F ’ 03— 2)/&—‘— '

L — aymHa moJI0Chl HCTOYHHUKOB.

OcranbHble 0003HAUYCHUS TE JKE.

3Hak ( + ) Bo BropoM uieHe Boipakenus (XVII, 23) npuHumMaeTcs npy yCIOBHH Ha KOHTYPE
Q =0, 3nak (—) — npu ycaouu H-const.

OmnpeneneHHas Mepa yCIOBHOCTH HM3JIOKEHHOIO METOJla pacueTa CBsi3aHa C TEM, YTO HaMm
3apaHee HEHM3BECTHO JICHCTBUTENBHOE BIHSHHE, KOTOPOE MOTYT OKa3aTh MPOCKTHPYEMBbIC
B0J103a00pHBIC COOPY)KCHHUSI HA UCTOYHUKU. [109TOMY pacueTsl cieayeT MpPOU3BOAUThH CHavdalla
0e3 ydyeTra MHBEPCHM HCTOYHMKOB. Ha OCHOBaHMM TaKOTo pacdera yCTAaHABIMBACTCS BEIUYMHA
MOHMKCHUSI YPOBHS B (MECTax BBIXOJla MCTOYHUKOB (IPH 3TOM OHA BO BCEX CIydYasx Oyjaer
ofpeiesieHa ¢ HEeKOTOPHIM 3aBbIIeHHEM). EcIi TOHMKEeHNE 3/1eCh OKa3bIBACTCS 3HAYUTEIBHBIM,
CJIEZyeT CeaTh pacyeT MOBTOPHO YK€ C y4ETOM MHBEPCHU MCTOYHHKOB (Ha y4acTKax BBIXOJa
TeX U3 HHUX, T MOXKET MMPOU30UTH CYIICCTBEHHOE TIOHMKCHHIE YPOBHS).

Crnenyer emie WMEThb B BHIY, YTO pPACCMOTPEHHBIE PACUYCTHBIC CXEMbI SIBIISIOTCS
npUOIMKEHHBIME. B HUX HE HaXOIAT OTPaXXCHHsI, HAIPUMEpP, YacTO MMCIOIIHECS Ha KOHYCax
BBIHOCA PEKU W KaHAJIbl, THJIPABIUYECKU CBS3aHHBIC C BOJOHOCHBIMH CIIOSMHU. Y CIIOBHOW U HE
BCEr/ia MPaBOMEPHOW SIBIISETCS TPEIINOCHUIKA O OE3rpaHUYHOM MPOCTHPAHUU BOJIOHOCHBIX
TOPU30HTOB B HAlPaBJICHUU K TOPHOMY MAcCHBY (Takasi MPEIIOChLIKA, KAK OTMEYAIOCh, MOXKET
MIPUHUMATHCS TOJIBKO TPU BEChbMa 3HAYUTEIILHON MPOTSKCHHOCTH KOHYCa BBIHOCA U 3aMETHOMN
BOJIOHOCHOCTH TIOPOJI B TOpHOHM uacTu). Bo MHOrmx ciydasix BOJOHOCHBIE TOPHU3OHTHI B
npezenax KoHyca BEIHOCA 00J1a1al0T 3aMETHOH (PUITHTPAIIMOHHON HEOTHOPOTHOCTHIO H T. II.

Bce 310, 0/1HaKO, HE UCKITIOYAET BO3MOKHOCTH MPUMEHEHHUSI YKa3aHHBIX PACYETHBIX CXEM H
METO/IOB TIPOTHO3a Ha TPaKTUKE.

Ecnu ke cTpoeHHe KOHYCOB BBIHOCA, UX T€OMETPUYECKHE OYEPTaHUS U pacIlpeesicHHe
TUApOrpapuIecKoil CETH TaKOBO, YTO WX HENb3s MPEJICTABUTH B BUIC YKAa3aHHBIX IMPOCTEUIITIX
CXEeM, pacueThl MPOU3BOJUTEIBHOCTH BOJ03a00pPOB ClEIyeT BBIMOIHATH HA OCHOBE
MOJICTTMPOBAHUS WIIA ITyTEM DKCTPAITOJISIIIAH ONBITHBIX M OMBITHO-3KCIUTYaTalIHOHHBIX JIAHHBIX.

Ha pucynkax mpenctaBieHbl pe3ylbTaThl MPOTHO3a MPOU3BOJUTENLHOCTH BOJI03a00PHBIX
COOPYKCHHH Ha OJTHOM M3 KPYITHBIX KOHYCOB BhIHOCA B [IpHKacuu, BEIIOJTHEHHOTO C TIOMOIIIBIO
MoJenupoBaHus Ha npudope DI JIA.

B mpenmenax 3TOro KOHyca BBIHOCAa B HACTOSIIEEe BpeMs ICWCTBYET BOA03a00p, JeOHT
KOTOporo coctapisieT MmeHee 10% OT o0ImMX eCTeCTBEHHBIX PECYpCOB (IMHAMUYECKUX 3aIacoB)
KOHyca BbIHOcA. [locieiHre B 3HAYUTEIBHBIX pa3Mepax pasrpykKaroTcs B 30HE BBHIKIIMHUBAHUS,
e 06pasyercss HECKONbKO IPYII MCTOYHMKOB C CYMMApHBIM PAacXOZOM CBBINIE 5 M/cek,
MIPAYEM ITH UCTOYHUKH (HYHKITUOHHPYIOT MIOCTOSIHHO.

I'PYHTOBBIE BOJIbI AJUIFOBUAJIPHBIX
OTJIOXKEHNU PEYHBIX JTOJIMH

I'mIPOI'EOJIOI'MYECKHUE OCOBEHHOCTH

[Tog3zeMHBIE BOJBI AJUIFOBHAIBHBIX OTJIOKEHUN JIPEBHUX W COBPEMEHHBIX PEUYHBIX JOJIUH
MOYTH TOBCEMECTHO SBJISIIOTCA OJHUM M3 B@KHEHIINX MCTOYHHKOB BOJOCHAOXKEHUs
HACEJIEHHBIX ITYHKTOB U IPOMBIIIUICHHBIX IPEIITPUATHH.



JU11 BOJOHOCHBIX TOPU30HTOB, IPUYPOYEHHBIX K AJUIIOBHAIBHBIM OTJIOXKEHHSIM PEUHBIX
JIOJIVH, XapaKTEePHBI CIEAYIOINE OCOOCHHOCTH:

1) BOJIOBMEIIAIOIMME TTOPOIAMHU SIBIISIFOTCS PHIXJIO00JIOMOYHBIE OTIIOKEHHUS;

2) Gombluas JuIMHA 00JAaCTU PACHPOCTPAHEHUS BOJOHOCHBIX FOPU30HTOB 110 CPABHEHHIO C
LIMPUHON;

3) HayinuMe cBOOOIHOM MOBEPXHOCTH Y BOJOHOCHBIX FTOPU30HTOB M TOJBKO B MECTax, IJe
BOJIOHOCHBIE TOPOJIbI IPUKPBITHI OTHOCHUTEIBHO BOJOYHNOPHBIMHU OTJIOXKEHHUSIMH, BO3MOYKEH
MECTHBIH Harop, BbIPAXKAIOIUICSI 00OBIYHO HECKOJIBKMMU METPAMHU U JIMLIb B UCKIIIOYUTEIbHBIX
ciy4asix (JIpeBHUE JTOJIMHBI) JTOCTUTAIOLIUN JECATKOB METPOB.

4) rimyOuHa 3aneraHusi FpyHTOBBIX BOJ OT TOBEPXHOCTHU 3€MJIM HeOoblIast (Ha MOHMEHHBIX
Teppacax 10 5 m, Ha ApeBHUX — OT 10 10 20 m);

5) MOILIHOCTh AUIIOBUAIBHBIX OTJIOKEHUH H3MEHSeTCs B OYEHb LIMPOKUX IMpeAenax: OT
HECKOJIBKUX JECATKOB JI0 COTEH METPOB, OOBIYHO OHA HE IpeBbimaet 20—25 .

6) peXUM TIPYHTOBBIX BOJ TECHO CBSI3aH C PEXHMOM peKkH. J[MHAMHKY TPYHTOBBIX BOJ
AJUIIOBUAJIBHBIX  OTJIOXKEHUW OIpPENETSIOT B OCHOBHOM YCIOBUSL HX B3aMMOCBS3M C
IIOBEPXHOCTHBIMH BOJAMM U MTOJ3EMHBIMU BOJIaMU KOPEHHBIX IIOPOLI.

CoBpeMeHHbBIE peyHbIE TOJUHBI MOXKHO IOJPA3/ICIUTh Ha JBE OOJIBIINE TPYIIIBL: PEUHBIC
JIOJIMHBI TOPHBIX OOJIaCTe M peuyHble JOJIMHBI paBHUHHBIX obOiactell. IlorpeOeHHbIe AOIHMHBI
JIPEBHUX PpEK HWMEIOT HEKOTOphle CcHenu(uyeckue 4YepThl B TeOMOPQOJIOTHUECKOM H
THJIPOr€0JIOTMYCKOM OTHOUIEHUH M ITO3TOMY OyIyT PACCMOTPEHBI OTIENIBHO.

JUig peyHBIX JIOJIMH TOPHBIX 00JacTe XapaKTEepHbI CPABHUTEIBHO OOJbIINE MPOJIOJIbHBIE
YKJIOHBI, JOCTUTalOUIME€ HECKOJIbKUX COTBIX M JaXe HECKOJIbKUX JECATBIX JOJNeH, U
OTHOCHUTEJIbHO Majas mupuHa. [log3eMHBIe BOABI B TOPHBIX JOJMMHAX OOPa3ylOT OOBIYHO
IIOJIPYCJIOBbIE NOTOKH, HAIIPABJICHHBIE MApAJUIENbHO PYCIy PEKH, IPU 3TOM HA HEKOTOPBIX
y4acTKax JOJIMHBI (KaK MpaBUJIO, B PACIIMPEHUSIX) MPOUCXOAUT IOIJIOIIEHUE PEYHBbIX BOJ, HA
JIpyrux ydacTkax (mepea CyKEeHHsIMM) OTMEYaeTCsl BBIXOJ POJHHUKOB. YKJIOHBI MOJ3EMHOIO
MIOTOKA 3/1€Ch 3HAYUTEIIbHBIE.

AnmoBui TOPHBIX PeK, Kak MPaBUIIO, CI0KEH KPYIHOOOJIOMOYHBIM MaTe€pHUaIoM, B KOTOPOM
npeobiaatoT BaJdyHbl, rajibKka, IPaBHii, 4aCTO C YUCTBHIM IECKOM; paclpeielieHre MaTepuaia 1no
BEPTUKAIM KpaliHE HE3aKOHOMEPHO. MOIIHOCTh aJUIIOBHSI BapbUpPyeT B OYEHb IMIMPOKHX
npezenax.

B nonuHax paBHMHHBIX PEK BCJIEACTBUE MAJOrO MPOJIOJIBHOIO YKJIOHA MOTOK I'PYHTOBBIX
BOJ HANpaBJieH T[OYTH TIONEPEK JOJMHBIL. AJUIIOBUM TpEACTaBI€H MNPEUMYLIECTBEHHO
NIECYaHBIMM W II€CYAHO-TPABEJINCTBIMU  OTJIOKEHUSMH, PEXKE TaJCUHUKOBBIMM, IPUYEM
KpPYIHOCTh MaTepuayia yBEeJIMUMUBAETCS ¢ INyOMHON. BOIOHOCHBIE OTIOXKEHUS! HEPEKO MOKPBITHI
CYITIMHKaMH U TTMHaMu. Bo MHOruX ciydasx mepexojl oT 0ojiee KpyIHOTO K MEHee KPYIHOMY
MaTepuaily pe3KO BBIPAXKEH, U BHYTPH BOJOHOCHOW TOJIIIM MOXHO BBIIEIUTH JIBa CIOS —
BEPXHUH, MPEICTABICHHbIM CyNecIMH U MEJIKO3EPHUCTBIMH TIeCKaMH, W HIDKHUM (Tak
Ha3bIBaEMblll Oa3aJIbHbII TOPU30HT), CJIOKEHHBIM KPYNMHO3EPHUCTHIMU IE€CKAMU U TPaBHIHO-
TaJICYHUKOBBIMU OTJIOKEHUSMH.

OpHako cpeny alTIOBHAIBHBIX OTJIOKEHUI pPaBHUHHBIX PEK HAOMIOAAIOTCS, KaK YKa3bIBAaeT
E. B. Ilanuep (1951 r.), Bce mepexoabl MOWMEHHOIO TOPHU30HTA, CIOKEHHOTO CYTJIMHKaMH,
[JIMHaM{d OT TMIOJIHOM €ro peayKlUHMH K 3HAUYUTEIbHOMY NpeobiafjaHuio pyCcioBoi (anuu,
NPEJCTaBICHHON MEeCYaHbIMU U TPaBUHHO-TAJICUHBIMU pasHOCTsIMH. Hambosiee mMpoOKO pa3BUT
MIPOMEKYTOUHBIM TUIT C paBHOIIEHHBIM Pa3BUTHEM BEPXHETO M HUYKHETO TOPU30HTOB.

CrpoeHne auIIOBUANBHBIX CBUT PABHUHHBIX pEK OIpPEAENseTcs B IEPBYIO OuYepenb
PEKMMOM HMX YpOBHEH M pacxojoB. Tak, a/uIIOBHAIbHBIE OTJIOXKEHHS pPEK C €CTECTBEHHO
3aperyMpoBaHHBIM PEXXUMOM (O3€pHBIE PEKH C OTCYTCTBHUEM PE3KO BBIPAXKEHHBIX MMABOJKOB U
MOJIOBOJIMH) B OCHOBHOM IIPEJACTaBIEHBbl XOPOIIO OTCOPTUPOBAHHBIMU W IMPOMBITBIMU
pycioBeiMU (panmsimu. Bepxuwuii, cnabo NpoHMIAEMBI TOPU30HT, Kak MpaBUIIO, MOYTH He
pa3BUT.

JUid anmoBHsl PEK € YETKO BBIPAKECHHBIMU I1ABOJKAMU M C HAAEKHBIMU MEKEHHBIMU
pacxofaMH XapaKTepHO pAa3BUTHE CE30HHOTO 3alJIeHUs, HaJW4He MPOCIOEB HIIOBATHIX
OTJIOKEHUH B BOJOHOCHBIX MOPOAAX U PA3BUTUE CTAPUUYHBIX (DaIuii.



JUig pek ¢ BpEMEHHBIMH BOJOTOKaMH, C KOPOTKMMM BBICOKMMH MaBOJKAMU XapaKTEPHO
3HAYUTEIBHOE CE30HHOE 3aWIeHHE pycia, pa3BUTHE CJ1a00 MPOHUIAEMBIX NMOMMEHHBIX (aruid,
BBICOKOE COJEpKaHME TIJIMHUCTBIX 4YacTHL, JMH3 M IPOCIOEB CYNECceil U CYIJIMHKOB B
BOJOBMEUIAIOIINX CIIOSX.

AImoBUM, TPEICTABICHHBIA IPEUMYIIECTBEHHO IIOMMEHHBIMM BOJOHENPOHUIAEMBIMU
danusmu, o maHHeiM A. b. Po3oBckoro (1954 r.), pa3BUT NpPEeUMYIIECTBEHHO B JOJHMHAX
KOPOTKHUX, nmoaTormieHHbix MmopeM pek IO0ro-3anaga CCCP, JlansHero BocToka U CTENHBIX pek
Hwuxnero 3aBoimkbs.

OOm1ast MOUTHOCTh AJTIOBUAIBHBIX OTJIOKEHHI PaBHUHHBIX PEK OOBIYHO HE TPEBBIIIAET
20—25 M u Ju1Ib B 30HaX MepeyriayOneHus J0JINH JOCTUraeT HECKOJIbKUX JECATKOB, a HHOT/IA U
coteH MeTpoB. OTHUM M3 OCHOBHBIX: (DaKTOPOB, OMPEACTISAIOINX METOAUKY OLIEHKH M Pa3BEIKU
3aracoB IOA3EMHBIX BOJ B aUIIOBHAJIBHBIX OTJIOXKECHUSAX, SBJSIETCS XapaKTep B3aUMOCBS3U
MOJI36MHBIX U IOBEPXHOCTHBIX BOJI.

IIo ycnoBusiM B3aMMOCBSI3M IOJ3EMHBIX U IOBEPXHOCTHBIX BOJ JOJMHBI MOKHO
[OJIpa3/JIeJINTh HA TP THUIA:

1) pexa uMeeT NOCTOSHHBIH BOJOTOK, 3aWJICHHE OTCYTCTBYET M IpPHU HKCIUIyaTalluH
MOJI3EMHBIX BOJI HEMOCPEICTBEHHAs T'MPABIMYECKAsl CBSI3b [MOBEPXHOCTHBIX U MOJ3EMHBIX BOJ
HE HapylaeTcs (IPyHTOBBIH MOTOK «HE OTPHIBAECTCA» OT PEKH);

2) peka He UMeeT OCTOSIHHOTO BOJAOTOKA MM PeKa UMEET NOCTOSHHBIA BOJIOTOK, HO PYyCIIO
ee 3aMJIeHO. B ycloBUsAX DKCIUTyaTallMM 3aUJIEHHE MOXKET YCWINTBCS, IO3TOMY MOIIUTHIBAHUS
B0/103a00pa BOJAaMH PEK MPOUCXOAUTh HE OyneT (KpuBasi AETNPECCHUH «OTPBIBAETCS» OT PEKH).
Kpome Toro, cymecTByeT HECKOJIBKO MPOMEKYTOUHBIX TUIIOB, KOT/Ia: @) PYCJIO PEKU 3auJICHO
TOJIbKO Ha OTJENbHBIX y4acTKaX, a Ha JIPYrMX y4yacTKaX CBSI3b IOBEPXHOCTHBIX U IOA3EMHBIX
BOJI COXpaHsieTcs, 0) pyciao peKH 3auiIeHO, OJJHAKO CYILECTBYET 3aTpyJHEHHAs CBA3b MEXKAY
MOBEPXHOCTHBIMU U IIOJI3EMHBIMH BOJIaMU;

3) peka uMeeT NOCTOSHHBINA BOJOTOK, HO PYCJIO 3aMJICHO U P 3KCIUTyaTallud IPOUCXOIUT
OTpBIB KpPUBOM JIENIPECCUU OT PEKH, MOJIUTHIBAHUE BOJOHOCHOIO FOPU30HTA OCYLIECTBIISETCS
IyTEM  «JOXKACBaHUSA» PpEYHBIX BOA. VIHTEHCHUBHOCTb  «IOKIEBAHUSA»  OIPEAEIAETCS
(GUIbTPAIMOHHBIMU CBOMCTBAMU TPYHTOB, CJAraloIINX JIOXKE BOJAOTOKA.

B psane cinyuaeB B0J03a00pBl, PpAcHONOXKEHHBIE B JOJHMHAX pPEK, JSKCIUIyaTHPYIOT
BOJIOHOCHBIE TOPHU30HTHI KOpEHHbIX oTioxkeHui (p. CeB. JloHen u €ro MNpPUTOKH). ITO
IPOMCXOIUT B TOM Cilydae, KOTJa peyHOM aJultoBHI MMeeT Majlyt0 MOIIHOCTh U 00ianaeT 6osee
HU3KUMH  (QWIBTPAIMOHHBIMM CBOMCTBAMM 10 CpPaBHEHUID C KOPEHHBIMH IOPOJAMHU.
AJUTIOBHQJIBHBIE OTJIOXKEHMSI TOTJA CIIyKaT JOINOJIHUTEIBHOW PETYJIUPYIOLEH €MKOCTBIO,
oOecnieunBaromiel MOANUTHIBAHHE BOJOHOCHOIO TOPU30HTA B KOPEHHBIX OTIIOKEHUSAX CBEPXY U
MOJIy4YaIOLIEN BOCIIOJIHEHNE B IIaBOJIKOBBIN MIEPUOI.

Pexum paboTel B0103a00pPOB XapakTepusyercsi cpabOTKON ypOBHEH MNOI3EMHBIX BOJ B
MEXKIABOJKOBBIM NIEPUOJ U MOABEMOM YPOBHEN B MEPHUOJ] IPOXOKIEHUS TTaBOJKOB.

BBIEOP PACYETHOM CXEMbI U METOJIUKA OLIEHKH
IKCIINIYATAIIMOHHBIX 3AITACOB NOJA3EMHBIX BO/I
BeiOop pacueTHOl cXxembl ompeaensercs, Kak M3BECTHO, T'PAHUYHBIMU YCIOBHSMHU.
PaccmoTpum rpaHuuHble yCIOBUS TPUMEHUTEIBHO K COBPEMEHHBIM U MOTPEOCHHBIM JI0JIMHAM.

CoBpeMeHHBbIE peYHbIe 10JUHbI

Jlonunvl nepgoco muna

B nmonmuax mepBoro Tuma, rjie MOA3E€MHBIE BOJBI MMEIOT MOCTOSHHYIO THJIPABIMYECKYIO
CBSI3b C PEKOM, IOCHEAHSAA ABIIAETCS €CTECTBEHHON I'PAHULIEH TTOTOKA, IPUYEM YPOBEHB BOJIBI HA
ATOW TpaHUIE HMCIBITHIBAET CE30HHBIC KosieOaHus. [Ipw oleHke HSKCIUTyaTallMOHHBIX 3aIracoB
MOA3EMHBIX BOJ, OIPEIEIAEMBbIX Ha JUIMTENbHBIM CPOK SKCIUIyaTallMd, pacyeTbl CIEAYET
MPOU3BOAUTH TPUMEHUTEIBHO K MEXKEHHOMY YPOBHIO.

Bropoii ecrecTBeHHOI TpaHuUIlell B UIaHe, uaymield Ooyiee WM MEHee MapauieIbHO peke,
SBJSICTCS 30HA TPUYWICHECHHS AJUTIOBHMA K KOPEHHBIM MOpPOJaM, MPUYEM 37€Ch BO3MOXKHBI
CIEAYIOLIME YCIOBUA:



1) BOZONPOBOAMMOCTh KOPEHHBIX OTJIOKEHHH Majo OTIMYAeTCS OT BOJONPOBOAMMOCTHU
aumoBus (puc. 41, a). [Ipu oleHKe PKCIITyaTallMOHHBIX 3alacoB B ATHUX YCJIOBHUSX BOJIOHOCHBIN
IUTACT CIIEAYeT pacCMaTpPHBATh OTPAHUYCHHBIM TOJIBKO CO CTOPOHBI PEKU (IOTYOTrpaHUYECHHBINA
TJ1acT);

2) KOpeHHbIE MOPOJbl 00JIaJaI0T KpaiHe CIaboW BOJONPOBOJAUMOCTBI0 — MPAKTHUYECKH
IPUTOK CO CTOPOHBI KOPEHHBIX MOpoA oOTcyTcTByeT (puc. 41, 6). Ecnu pacctosHue ot
BOJ103a00pa 10 PeKH MEHbIIE M0 KpaiHel Mepe B JBa pas3a, 4YeM paccTOsIHHE OT BOJ03a0opa a0
KOHTAaKTa aJUTIOBUSA C KOPEHHBIMU MOPOJaMH, TO BIUSHUEM BTOPOU (BOAOYIOPHON) TpaHUIIbI
MOXKHO TIpeHeOpeyYb M TaKXKe paccMaTpUBaTh IUIACT KakK MOJIYOrpaHUYEHHBIH (IpuOimKeHue
JUHUM BOJ03a00pa K KOHTaKTy aJUIIOBUS C BOJOYIMOPHBIMH KOPEHHBIMU MOPOJAAMHU
HEepalroHaIbHO). B TOpHBIX NonuHax Haubosee 1enecoo0pa3Ho IKCIUTyaTaIIHOHHBIE CKBAKUHBI
3aKJIaJpIBaTh MEpe] CYKEHHBIMU y4acTKaMH, IJie OOBIYHO OTMEYAIOTCS BBIXOJbl POJHUKOB U
ALTIOBUANIBHBIC OTIOXEHUS 00Jiee IPOMBITHI,

3) B CpaBHUTEIBHO PEIKHX CIy4asX BOJOIPOBOJUMOCTh KOPEHHBIX OTJIOXKECHHM
3HAYUTEIBHO MPEBOCXOTUT BOJONPOBOJAMMOCTh AJLTIOBUS. B 3THX YCIOBUSAX Ha KOHTAaKTe
KOPEHHBIX U a/UIIOBHAJBHBIX OTJIOXXKEHUH OOBIYHO BBIXOJSAT POAHHMKH, M BOJ03a00pPbI
nenecooOpa3Ho pacrnosiaratb OO B TPUKOHTAKTOBOW 30HE, JIMOO HEMOCPEICTBEHHO B
KOPEHHBIX MOPOIaX.

['pannuHBIe YCIOBHUS B pa3pe3e MOTYT OBITh MPEACTABICHBI TEMU KE TpeMs (TIepeuuciICHbI
BBIIIIC) TUITAMM:

Puc. 41. PaznuuHble TUIIBI PEYHBIX JOJIMH B 3aBUCUMOCTH OT T'PAaHUYHBIX YCIOBUI
@ — TIOJI3EMHBIE BOJIbI UIMEIOT CBA3b C PEKOH; BOJONPOBOANMOCTh KOPEHHBIX IIOPOJ] MAJIO
OTJIMYAETCS OT BOAOIPOBOANMOCTH AJLITIOBUSA; O — MOJ3€MHBIE BOJbI UMEIOT CBSI3b C PEKOIA;

KOPEHHBIE IOPOJIbl IPAKTUYECKH BOAOYIIOPHBI; 6 — IOCTOSIHHBIN BOJIOTOK B PEKE OTCYTCTBYET,
KOpEHHbIE MOPO/Ibl MPAKTHUECKHU BOJAOYIIOPHBI; 2 — peKa UMeeT caalblil BOJOTOK € 3aUJICHHBIM

pYycaoM; NOANMUTHIBAHUE MOA3EMHBIX BOJ IIPOUCXOANT IIYTEM <(10KJIE€BAHUSA»; KOPECHHBIE

MOPO/AbI MPAKTUYECKU BOJIOYITOPHBI

He ocranaBnuBasich moJpoOHO HA MEPBBIX JIBYX CIIy4asix, TaK KaK CyIIECTBOBAaHHE IPAHUIIBI
C TIOCTOSTHHBIM HalopoOM B HEMOCPEICTBEHHOM OIM30CTH OT BOJ03a00pa B 3HAUUTENBHON Mepe
YMEHBIIAET BIUSHUE APYrHMX TpaHul, oOpaTuM ocoboe BHHMaHHE Ha TPETHH THI T'PaHUYHBIX
YCIIOBUHM, KOTJa BOJONPOHUIIAEMOCTh KOPEHHBIX OTJIONKEHHH 3HAYUTEIbHO MPEBOCXOIUT
BOJIOIIPOHUIIAEMOCTh AJUTIOBUSA. [IpHueM O4eHb 4acTo B KPOBJE KOPEHHBIX OTJIOKEHUN pa3BUT
cnabo TNpOHUIAeMbIN (3aWJICHHBIM) TOPU3OHT, 3aTPYAHSIOMIMNA CBSI3b AUIIOBHAIBHOTO U
KOPEHHOT'O BOJIOHOCHBIX TOPU30HTOB.

B momo0HBIX ycnoBHSX BOA03a00pHI II€I€CO00pa3HO 3aKJagblBaTh HAa BOJOHOCHBIN
TOPU30HT KOPEHHBIX OTJIOKEHHUH.

Jlnst Bcex BO103a00pOB, PACIIONOKEHHBIX Yy PEKH, XapakTepHa ObICTpas CTaOWIU3aIus
YpOBHEH M AEOUTOB, YTO MO3BOJIAET BECTH pacyeThl HIKCIUTYaTallMOHHBIX 3aMlacoB MO (GopMysaM



YCTAaHOBUBIICTOCA [IBUKCHUSA, IOJB3YACh THAPOAWHAMHUYCCKUMU MCETOAAMU HIIKX HNPUMCHSIA
COBMECTHO THAPABINYECKHE U THIPOINHAMUIECKUE METO/IBL.

FI/I[[pOI[I/IHaMI/I‘IeCKI/Ie MCTOABbI NPUMCHAKOTCA AJI1 OPUCHTHPOBOYHLIX paCYCTOB. ITonmxenue
YPOBHSI B CKB@)KMHAX, PACIOJIOKEHHBIX B BHJE JMHEHHOTO psja BAOJIb Oepera pekH, MOXKET
ObITh MoicunTaHo 1o (popmyse Mackera — JleitbeH3oHa.

SfH—VH'“'—,_.%(m '-’::r 4 == (XIX, 1)

rie S — TOHWKCHUE YPOBHS B CKBaXKMHE; I — PACCTOSHHE MEXIy CKBaxKuHamu; | —
paccTosHUE OT JIMHUU PACIIONIOKEHHS CKBRKHUH JI0 PEKU.

®opmyna (XIX, 1) BelpaxkaeT paBHbIE, HECKOJIBKO 3aBBILICHHBIC, BETUYMHBI TOHMKEHUI BO
BCEX CKBaXMHAX B0J03a00pa, TaK KaK HE YUYWUTHIBACT YBEIMUYEHUS HPUTOKA K KOHIIEBBHIM
yuacTkam pspa. CrenoBarenbHO, €CIHM TMOHIKEHHE, PAaCCUMTaHHOE IO 3TOW (opmyrne, He
MPEBBIIIAET JOMYCTUMOI0, TO 3a11achl MOKHO CUUTATh 00ECIICUEHHBIMH.

Bonee To4HO, OCOOCHHO ISl KpAalHUX CKBAXKHH Psia, BEJIMYUHBI TIOHUKCHHUSI MOTYT OBITH
HalJCHbI U1 B3aWMOJCUCTBYIOIIMX CKBA)XKMH, PACIOJIOKEHHBIX Y KOHTYpa MUTaHHs, METOAOM
3epKaIbHOTO OTOOPaKeHUS U HAJIOKCHUS TeYCHUH 110 popmyrie

g 1. {5 21 . : =) -
s=H— H*— —(QIn - +Q It 4 ... 4Q,ln {) (XIX, 2

rne Q — 1eOUT CKBaXKHHBI, B KOTOPOU OIPEIEIIAETCS TOHMKEHUE YPOBHS;

r1, I, ..., [, — PacCTOSIHHE OT CKBaXUHBI, B KOTOPOU OMPEACIISIETCS MOHWKCHHE 10 IPYTHX
CKBa)XMH BOj103a00pa ¢ nedutamu cootBeTcTBEHHO Q1, Qo,..., Qp,

C1, €2, ..., Cp — PACCTOSTHUE ITOM CKBAXXUHBI JI0 3€PKAJIbHBIX OTOOPAKEHUM APYTUX CKBAXKUH
BOJ103a00pa.

Ha rpaduke (puc. 42) nokazana cxoquMocTh pacyetoB mo ¢opmynam (XIX, 1) u (XIX, 2)
JUTSL PA3IMYHOIO YKCia CKBOKUH B PAAY, U Pa3IMUHBIX paccTosHuiA psina ot peku (1) u Mmexay

I
ckBaknHamu (i1). Ha ocu aGcrmce OTiIOKEHbI 3HaYeHUs 7 Ha OCH OpJIMHAT — COOTHOIICHUS

MOHM)KEHUHN YpOBHS B CKBaxuHE (B %), onpeaeneHHbix o ¢popmynam (XX, 1) u (XIX, 2) nns
KpaHUX U [EHTPAJIbHBIX CKBAXKUH MPH Pa3HOM KOJIUYECTBE CKBAXKUH B PsY.

Jlj1g Touek, pacioJI0oKEHHBIX Bblllle TMHUM AB (cM. puc. 42), omnbka B pacueTax BETUYHHbI
NOHMKEHUs1 YPOBHS BOJbI B ckBakuHax 1o (opmyne (XIX, 1) ne npesbimaer 10%. s Touek,
PacIIOIOKEHHBIX HUKE ATOH JIMHHUH, TIOTPEIIHOCTH TpeBbimaet 10%.

W13 rpaduka cTaHOBUTCS COBEPILIEHHO OYEBUIHBIM, YTO PACUYeT MOHMKEHUS 10 LIEHTPATbHON
CKBOXMHE psa, C JIOCTaTOYHOM CTENEHbI0 TOYHOCTH (pacxoxaeHue He mnpesbimaeTt 10%),
MOYKHO BBIMOJHATH 10 Gopmyne Mackera — JlelibeH30Ha, €M KOJIMYECTBO CKBAXHH B DALY

I 2 N =
Oonee 3 u BeaMUMHA 7 SE . Jnst xpaiineil ckBaxuHbI paja pacder no Mackery — JlelibeH30Hy

1

I
_S_
A 2

Ilonmxenue YPOBHA BOJABI B CKBA)XHUHC MOKCT OBITh OIMPEACIICHO IIpU COBMCCTHOM
MNPUMCEHCHUHN TUAPABIUYCCKOr0 U THAPOAUHAMHNYECKOTO METOI0B 110 q)opMyne

A0CTATOYHO TOYCH IPU BCIIMIUHEC OTHOILICHUA

n
+

§=s,+ 2 As,, (XIX, 3)
1

i

r7I€ S — MOJIHOE MIOHMKEHUE YPOBHS BOJIbI B CKBAKHMHE;
Sp — TOHI)KEHHE OT pabOThl paccCMaTPUBAEMOW CKBAXXHHBI, OINPEICICHHOE IO KPUBOU
nebuTta 1Mo JaHHBIM OTKAYeK;



n
ZASi — CyMMa CpE30K B paccMaTpuUBaeMON CKBaXHHE OT pabOThl APYIMX CKBaXHH
i=1

B0J103200pa, OnpeeNeHHbIX 10 (hopmyIie:

In£L (XIX, 4)

o

riae Qi — 1eOuT I-Toi CKBaXKMHBI, BBI3BIBAIOIICH CPE3KY B PACCMATPUBACMOI CKBaXKUHE,

Ii ¥ cj — PACCTOSHUE OT PacCMAaTPUBAEMON CKBa)KMHBI 0 CKBAaXKHMHBI, BBI3BIBAIOLIEH CPE3KY,
U JI0 €e OTOOpakeHHUsI.

OnHuM U3 INIaBHEMIINMX BOIPOCOB, KOTOPbIE NOJDKHBI OBITH pa3pelleHbl NPU H3bICKAHUU
ydacTka T1ojJ WH(WIBTPAIMOHHBIA BOA03a00p, SBISETCS BOMPOC 00 HW3MEHYHBOCTH
(GWIBTPALMOHHBIX CBOWCTB aJUIIOBUANIBHBIX OTJIOKEHUH B IPUPYCIIOBON 30HE. OCOOEHHO BaXKHO
3TO JJI PEK, HECYILIUX BOJY C IOBBIIEHHONW MYTHOCTBIO.

Bo MHorux ciydasx npu JABYXCIOHHOM CTPOCHUHM aJUIIOBHMsI peKa HE Ipope3aer ciadbo
IIPOHUIIAEMbIE CJIOM, CJIAraloIllMe BEPXHIOW 30HY auloBus. Torga mpu pacdere clieayer
YUUTBIBATh JIONOJHUTEIBHOE COMPOTUBIIEHNUE, BO3HUKAIOIIEE NMPU (UIBTPALMM U3 PEKU uYepes3
cabo MpoHMIAaeMblil cinoil. Bennduna nomnosmHuTensHOrO conporuBieHus Al ompenensiercs mo
dopmyne B. M. Illecrakosa (1964)

u=) 5

et b | .. T (XIX, 5)

Rmm,

rae K u m — ko3 puueHT GuabTpanui 1 MOIIHOCTh HHYKHETO XOPOIIO BOJOIPOBOISIIECTO
CI1051;

Ko 1 mp — xod(pPUIMEHT PUIBTPALMH U MOILIHOCTH BEPXHETO, CI1a00 BOIOMPOBOJISIICTO
WITH 3aKOJIbMAaTHPOBAHHOTO CIIOS;

b — mmpuHa peku.

k
s wmpokix pex seanunua cth b | rrrrrr = |

Benuunna Al MoxeT ObITh Ompe/eneHa Mo JaHHbIM HAaOIIOJCHUIN 32 PEKUMOM TPYHTOBBIX
Boa (bunneman, 1952): 1) B neproa cTalMoHapHOIO MOJIOKEHUS AETIPECCHOHHON KpUBOH; 2) B
MaBOJKOBBIN MepHoa U 3) JUld KaHAJIOB U BOJOXPAHUIIMIL B TIEpUOJ OBICTPOro HAMOJHEHHS WIN
OTIOPOYKHEHHUSI.

ITpu 3HaUMTENBHBIX CMELICHUSX ype3a, MPEBBIIIA0MUX (PaKTHIECKOE PacCCTOSIHUE 10 PEKU B
5—7 pa3, omudKa Mpy ONPEeICHUN TOHUKEHUSI MOXKET NMPeBLICUTH 20%.

[Ipu pacuere BenMUYMHBI MOHUKEHHSI YPOBHS BOJABI B ckBaknHe no gopmynam (XIX; 1) u
(XIX, 2) B Hux BMecTo BeauuuHbl | Oymet Bxoauth Beauunna I' = 1+Al.

[Ipn pacyere MOHMKEHUH B CKBaXMHAX HMHQUIBTPALHOHHOTO BOA03a00pa HEOOXOIUMO
YYUTBIBATh BIIMSHUE CONPOTHBIIEHUS JIO)Ka BOJOEMa, CKasbIBalollleecs B CBA3M C
HECOBEPIIEHCTBOM Bpe3a pEYHOI0 pycia.
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V4eT IONOTHUTENIFHOTO CONPOTUBIICHHS B 3TOM CIIydae B COOTBETCTBUH C IPEIOKECHUIMHI
B. M. llecrakoBa (1964) ocymiecTBisieTcs MyTeM CABHUIa ype3a peku Ha Benununny Al:

s=B— i, s/z~§% ; (XIX, 6) -
rae 28 — mupHaa pexn.
Has kpynuux pex (B>H):
Al=044H. (XIX, 7)

[TpoxokeHre BRICOKMX OypHBIX MABOJKOB Ha peKax, COMPOBOXKAAroMEeecs Ae(opMaIisiMu



pyciia, MOXKET CIIY>KUTh OJaronpUsATHBIM (PAKTOPOM IIPH BBIOOPE ydacTKa BOJ03a00pa, TaK Kak
IpU 3TOM TMPOUCXOIUT «CAUPAHUE» BEPXHETO 3aKOJIbMATHPOBAHHOIO CIIOSl, AHAJOTUYHOE
IIPOMBIBKE €CTECTBEHHOTO (PHIIBTPA, Yepe3 KOTOPHIE PEUHbIE BOJIBI OCTYIMAIOT B CKBAXKUHY.

Ha pekax c pe3kum u3MeHeHUEM (UIBTPAIIMOHHBIX CBOMCTB aJUTIOBHS, B MpEIesax Jaxe
HEOOJIBIINX OTPE3KOB JOJMHBI (HApUMEp, AUIOBUM JOJUHBI P. AparBu) coJep’kKaHue
[JIMHUCTBIX YaCTHUIl MECTAMU CTOJIb BEJIMKO, YTO CKBAaXXHHbBI, TPOOYpPEHHbIE B HETIOCPEICTBEHHON
0JIM30CTH OT pyciia, BOAY HE BCKPBIBAIOT; AJIJIIOBUAJIbHBIE OTJIOKEHUS 3[1€Ch O€3BOIHBIL. B TO ke
BpeMsI Ha 3HAYUTEIILHOM PACCTOSHUU OT 3TUX YYaCTKOB (PUIbTpAallMOHHBIE CBOMCTBA aJIIOBHS
JIOCTaTOYHO OJIarONMpHUATHBI IJIi COOPYXKEHHsI OeperoBbix Boj03a00poB (CeMeHOB, JIbIKOLINH,
1960 r.). IloaTOMy B Tporiecce IOJIEBBIX HCCIICIOBAHUA Ba)KHO YCTAHOBUTh HAIMYHUE TaKHUX
3alJIEHHBIX Y4acTKOB

[To MHEHHIO HEKOTOPBIX HCCienoBaTeNel, SKCIUTyaTalus UHQUIbTPALIMOHHBIX U 0COOEHHO
JY4YEBBIX IOAPYCIOBBIX BOA03a00pOB CIIOCOOCTBYET YCHJIEHHIO E€CTECTBEHHOM KOJIbMaTalluu
pycia Ha ydacTKe Boj03a0opa M CHIDKEHHIO ae0uTta Bojoszabopa. OmgHako (akTHuuecKuit
MaTepurai, HaKOIUIEHHBIN 110 ’TOMY BOIIPOCY, UMEET HECKOJIBKO IIPOTUBOPEUNBBIN XapaKTep.

B paborax A. W. Apuea (1964 r.) u A. ®. [lopsauna (1962 r.) moka3aHo, YTO CHHIKEHHUE
¢axTHueckoro aeduTa BoI03a00pa MO CPABHEHUIO C MPOEKTHBIM MPOUCXOJIUT Yalle BCEro I10
TpPEeM MPUUUHAM:

1) u3-3a HemoOpa3BEeJaHHOCTH y4YacTKa BOJI03a0opa, KOorja W3MEHEHHE (DHUIbTPAMOHHBIX
CBOICTB aJUTIOBUS B IPUPYCIOBOM 30HE («ECTECTBEHHAs» KOJIbMATAIH) HE U3YYEHO;

2) Ipu COOPYKEHHH MHQPUIBTPAMOHHBIX BOJ03a00pPOB B BEpXHEM Obede BOIOTOIbEMHON
wioTuHbl. [Ipu coOpyX’eHHH BOJOXpPAHWIMINA MPOUCXOAUT HCKYCCTBEHHAs «IEPECTPOHKar
peXuMa peKH, CONPOBOXKIAIOIIAACS OOpa30BaHUEM ECTECTBEHHOI'O OTCTOMHHUKA, KOTOPBIM
ABIISIETCS Yallla BoJOXpaHWIUIa. B 3ToMm cinyyae ycuieHue KoiabMaTalyu, 0O4eBUIHO, B OOJbIIIei
CTENEHM BbBI3BAHO  CHI)KEHHEM CKOPOCTEH  TEUEHHUs! IOBEPXHOCTHBIX BOJ, BBINAJICHUEM
B3BEIICHHBIX YacTWUIl U OOpa3oBaHHEM CJOSI WJIA, BBICTUIIAIOIIETO THO BOJOXPAHWJIHINA U
CO3/AI0ILIErO JOMOJIHUTEIBHOE COIPOTUBIIEHUE, HE YYTEHHOE IIPU IIPOEKTUPOBAHUU BO103a00pa;

3) B pe3ylnbTaTe W3MEHEHHS DPEKMMa CTOKAa B3BECEH B PEUHBIX BOJAX IMOJ BIUSHHUEM
JeSITENIbHOCTH YelloBeKa. B kauecTBe mpuMepa MOXKET CIY>KUTh OIBIT 3KCIUTyaTalluu Bogo3adopa
B I. ToMcKe, rJie KoJabMaTalusl peyHoro pycia pe3ko yBeIMYWIach BCIIEACTBHE cOpoca B peKy
BBIIIIE YYacTKa BOJ03a00pa 3061 ¢ AeicTBytomein TOLL.

KpoMe yka3zaHHBIX Clly4aeB YBEJIWYEHUE CTENEHU KOJIbMATAallMd PYCIOBBIX OTJIOKEHUN
OTMEUEHO JUIsl JIy4EBBIX MOJPYCIOBBIX BOA03a00pOB, HA y4acTKe AEUCTBHSI KOTOPBIX IPaJUEHT
nocturaer 1 u 6onee.

Bo Bcex ocTanbHBIX Cilydasx BONpPOC 00 M3MEHEHUM 3aKOJIbMAaTHPOBAHHOCTH PYCla IO
BJIMSIHHEM paboThl O€peroBOro Bo03adopa Mmoka OCTaeTCsl HEPELICHHbIM.

Jonunwvl émopozo muna

XapakTepHON YepTOM ASTHX JOJUH SBISETCS IOCTOSHHOE WJIM BPEMEHHOE OTCYTCTBHE
B3aMMOCBS3M MOBEPXHOCTHBIX M TOJ3EMHBIX BOJ U BCIIEJCTBHE 3TOr0 — HEYCTAaHOBMBILUKCS
PEXKUM JBUKESHHSI MOA3EMHBIX BOJI IIPU AKCILTyaTalluu. B oTuX ycrnoBusx Hanbolee 4acT clydai,
KOrja IIMpUHA JOJMHBl HEBEJIHWKAa, BOJONPOBOJUMOCTh  AJUIIOBHAIBHBIX  OTJIOXKEHUM
3HAUUTENBHO BBIILIE, YEM BOJOIPOBOAUMOCTD KOPEHHBIX IIOPOJI, KOTOPBIE AJIs IPOCTOTHI pacyeTa
MOXXHO paccMaTpuBaTh Kak BOAOymop. [locTosHHBIN BOJOTOK B peke oTcyTcTByeT. [lomoOHbIe
YCIIOBUSL XapaKTepHbI s 3acylnuIHBBIX oOnacteit (Kazaxcran), a Takke A TOPHBIX pPEK, €Cln
BOJ/Ia U3 HUX. IIOJTHOCTHIO pa30MpaeTcss Ha UPPUTALIMIO UM PYCIIO PeKH 3amieHo. BocronHnenue
3aracoB B TaKUX YCIOBHMSX MPOMUCXOAUT JMOO B mepuonasl maBojakoB (p. Wiex), nmmubo B
OTJIelIbHbIE MHOTOBOJHBIE TOJbI, MO3TOMY J€OMTHI BOJ03a0OPOB B TEUYEHHE JIUTEIHHOIO
BpeMEHHU O00eCIeynBarOTCs TOJBKO 3a CUET CPabOTKHU €CTECTBEHHBIX 3amacoB. JIMTENbHOCTH
MaJIOBOJIHOTO TIEPHO/Ia TOCTUTAET JUIsl HEKOTOPBIX pailoHoB 9 net (p. Tokpay).

B »TuX ycnoOBHSIX HYXHO YYUTHIBATh BIHSIHHE 00€UX BOJOYIOPHBIX TPaHUIl, MPUHUMAS
pacxoJl Ha HHMX paBHBIM HYINIO, M paccMaTpUBaTh IUIACT OTPAaHMYEHHBIM C JIBYX CTOPOH
HEMPOHUIIAEMBIMH ITOPOIaMH (ILIaCT-110JI0CA).

[Ipu oleHKe 3KCIUTyaTallMOHHBIX 3alacoB B PacCMaTPUBAEMbIX YCIOBHSIX MPUMEHSETCS
rupoanHamMudeckuii merof. Ilpu 3ToM B 0yIMHAX, ri€ MOBEPXHOCTHBIE BOAOTOKH AECHCTBYIOT



MEPUOANYECKH, OLIEHKA Pa3/IelsIeTCcs Ha JBE YaCTH: pacdeT CpabOTKH €CTECTBECHHBIX 3armacoB (B
MepHoJl OTCYTCTBHS CTOKAa) M pacdeT BOCIOJHEHHs 3amacoB (IIPH HaJWYUH BOJOTOKA).
Mertonuka pacdera Boa03a00pOB B aJUTFOBHAIBHBIX OTJIOKCHHSIX PEUHBIX JOJUH IpU cpaboTKe
€CTECTBEHHBIX 3amacoB pa3paborana ®. M. boueepom (1959, 1960), ®. M. boueepom u E. A.
KoxeBuukoBoit (1957). Ilonmxkenue ypoBHS B BOJ03a0OpHBIX CKBaXKHMHAX OMpPENETsAETCS B
3aBHCUMOCTH OT CHUCTEMBbI PaCIOJIOKEHUS CKBAXHH, YTO B CBOIO OY€pe/b 3aBUCUT OT MOILIHOCTHU
BOJIOHOCHOI'O TOPU30HTA U YCIIOBUH BOCIIOJHEHMS 3a11aCOB IIPH SKCILTyaTalluu.

Haubonee panuoHanbHO, MO TEXHUKO-3KOHOMUYECKUM COOOpaKEHUSAM, 3aKJIaJbIBATh
CKBRXMHBI B BHUJEC OJHOTO WJIM HECKOJbKHX TOMEPEYHBIX PSIOB, TaK Kak NPH TaKoM
pacrojoKEeHUN CKBOKUH JIJIMHA BOJOBOJOB IOJy4YaeTcs HAaMMEHbIIEH [0 CPaBHEHHIO C
pacToIOKEHUEM CKBaXXUH BIOJb NONWHBL [loHFMKEHHWE YpOBHS B BOJ03a00pPHON CKBaKHUHE
NpHUOJIMIKEHHO ONpeiesieTcs o GpopmyIie

3,55
=tV 0~ (nhp 22VS) i, g

Ecnmu B mutacre paboTaroT JBa miam 00jiee MONEPEYHBIX PSIOB CKBAXKHH, TO K MOHUKCHHIO
ypoBHS, paccuutanHoMy 1o popmyre (XX, 8), Heooxoanumo nmprubaBUTh CyMMY CPE30K YPOBHS,
00pa3yIomMXCcsi B CKBOXHWHE PACCMATPHBAEMOTrO psiAa MpH paboTe CKBaXHH COCEIHEro psija.
OTH cpe3Ky ypOBHS ONPENEIAIOTCA 110 hopMyIie
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rae ASi — cpe3ka ypoBHS B CKBXMHE PAacCMaTpPHBAEMOro psijia IPpHpadoTe COcenHero i-
TOIO psija,
QCyM — cyMMapHbIii JeOMT CKBaXHMH i-TOrO psijia, BBI3BIBAIOLIEIO CPE3Ky YPOBHS B
CKBQ)XMHE pacCcMaTpUBacMOro psaa;
Xi — paccTOosSHHE OT psija, B CKB)XHHE KOTOPOTO OINpPEAEISeTCS Cpe3ka, O I-TOro psja,
BBI3BIBAIOIIICTO CPE3KY,
Bi— JUIHHA I-TOro psiza, BBI3BIBAIOLIETO CPE3KY;
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B nonuHax, rae MOIHOCTh BOJOHOCHOTO aJUTIOBUS HE3HAUWTEIbHA U BOCIIOJHEHHE 3al1acoB
MPOUCXOAUT B KPATKOBPEMEHHBIE TMEPUObI, CKBAKUHBI 11€J16CO00pPa3HO 3aKJIaJbIBaTh B BHJIEC
MPOJOTBHBIX PSIIOB Ui yBeIUUeHUs: (PPOHTA, HA KOTOPOM OyJIeT MPOUCXOAUTH (PUILTPALIHS BOJ
K CKBOXHMHAM B TEPUOJ BOCHOJMHEHUsA. B y3kux (mmpuHOW 10 2 KM) OOJHMHAX CIETyeT
3aKJ1aIbIBaTh OJMH MPOIOJIBHBIN Pl CKBAXKHH, TP OOJNbIIEH MIMPHUHE — JBA PAIA.

[Tonmxenne ypoBHS B CKBaXHHE MPOJOJBHOTO psia OMpEeiseTcss MPUOIMKEHHO TI0

bopmyne

s=H—) H—F(n S+ —) . (X, 10)
rae Ry — pajuyc Kpyra, paBHOBEJIHKOTO (mm\'y co croponaMu A u L, a

A~ paccToAHHE MEXKAY CKBAXKHHAMYE;
L — mMpHHA JOAUHBL

R=V 2% . (XIX, 11)

IIpu »TOM pacuere BETWYMHBI TOHUXKEHHUM IS BCEX CKBAXKHUH, KPOME LEHTPAIbHOM,
MOJIYYarOTCsl HECKOJIBKO MPEYBEINUYECHHBIMU.

®opmyma (XX, 11) BeBeZeHa U3 MPEANOIOKEHUS, YTO KaXKJash CKBaXWHA cpabaThiBaeT
€CTECTBEHHBIC 3armachl HA y4acTKe, OTPAaHUYEHHOM JIMHHUSIMH, TMPOXOIAIIUMU Yepe3 CEPEIUHbI



pacCTOSHUN MEXAYy CKBa)XWHAMH W HEMPOHHUIIAEMBIMH OOpTaMH JOJHMHBI, T. €. YTO Kaxaas
CKBa)XKMHA pabOTaeT B 3aKPHITOM OJIOKE.
Ecnu paboTaroT gBa MpONONBHBIX psijaa CKBaxuH, To B ¢opmyry (XIX, 11) Bmecro L

IIOACTaBJIACTCA E —II0JIOBMHA IIHUPHUHbI JOJIMHLI.

BenuunHa BOCIOJNIHEHHS €CTECTBEHHBIX 3alacoB B JIOJMHAX pPEK C MEePUOJUYECKU
JNEHCTBYIOIIMMHU BOJOTOKAMH OIpe/iesieTcsl Ha OCHOBAHMU JaHHBIX HAOMIOACHMH 3a moTepeit
PEYHOTO CTOKA, B MABOJKOBBIC IMEPUOJIBI — 32 CUET (PHIIBTPAIMH B AJLTIOBUATBHBIC OTIOXKCHHSL.
OpHEHTUPOBOYHO 3THU MOTEPU MOTYT OBIThH ONpEeNIeHbl KaK yTeuKa 4epe3 CTeHKH M JHO KaHala
no ¢opmyinam, npemioxkeHnHbiM C. @. ABepbsHoBbiM (1955 1.), H. H. Bepurunsim (1958 r.),
H.H. buanemanom (CripaBoyHOE pyKOBOACTBO ruaporeosiora, 1959).

, IIpu pacnonoxeHnuu Bojo3abopa B LIEHTPAJIbHOM YacTH MIMPOKUX JIOJWH, HA PACCTOSHUU
HECKOJIbKUX KWJIOMETPOB OT TpaHMI] IIacTa, BIMSHUEM IOCIEIHUX MOXXHO IMpeHeOpeub u
paccMaTpuBaTh IUIACT KaK HeorpaHuyeHHbIN. [10100HbIE YCIOBUS XapaKTEpHBI JJIs1 HEKOTOPHIX
YYAaCTKOB KPYIHBIX PEYHBIX JOJUH PABHUHHBIX PEK, Ha KOTOPBIX PYCIO PEKU 3aUJICHO,
BCJICZICTBME YETO IPH JKCIUTyaTalluH MOJ3EMHBIA MOTOK «OTPBIBACTCS» OT TOPU30HTA PEKU U
JBUKEHHE ero MPHOoOpeTaeT HEYCTAaHOBUBILIUICS XapaKTep.

OTOI K€ pacueTHOM cxeMe OTBEYaeT Cllydaid, KOIrJa BOJONPOBOJUMOCTH AJUIFOBHUAJIBHBIX
OTJIOXKEHUH B JOJMHAX C IEPUOJANYECKH JACUCTBYIOIIMMHU BOJOTOKAMH MAJI0 OTIMYAETCS OT
BOJIOTIPOBOAMMOCTH KOPEHHBIX OTJIOXKEHHHA. B 3TOM ciydae 0coOyr0 BakHOCTh NMPHOOpETaeT
BOIIPOC O MUHEPAJIU3ALMH BOJl B KOPEHHBIX OTJIOKEHUAX. Eciu MuHepanu3anust uX MpeBbIIIAET
HOpPMY, HEOOXOAMMO OTIPENIEIUTh BPEMS MOJICOCA COJICHBIX BOJ CHU3Y M MUHEPAIN3ALUIO BOJIBI
IpU CMEIIEHWH B KOHIIE MEpUOJAa JKCIUTyaTallud BOJ103a00pa, €Clid IMOACOC HayMHaeTcs B
nporecce dkcruryaranuu (cm. riiaBy XXI). D1tu Bonpocs! AetansHO pa3paboTtaHsl B paborax B.
J. babymikuna (1962) u B. M. 'onbn6epra (1964).

Lonunvr mpemvezo muna

B nporecce akcrutyaTaiiy moi3eMHBIX BOJ B JOJMHAX C OCTOSTHHBIM CIIa0bIM BOJJOTOKOM,
TEKYIIIUM B 3aWJICHHOM pycJie, B MEKEHHBIN TIEPHO]] TPOUCXOJAUT OTPHIB ICTIPECCUOHHON KPUBOI
oT peku. [loanuTeiBaHKE MOJI3EMHBIX BOJ OCYLIECTBISIETCA IMYTEM «IOKIEBAHMS» PEYHBIX BOJ
(puc. 41, ). B nmaBoAKOBBIM TEpHOJ MOWMA 3aTAITUBACTCS TOJIBIMA BOJIAMH U TPOUCXOJIUT
CMBIKaHHE YPOBHS MOJI3EMHBIX U TOBEPXHOCTHBIX BOJ.

OneHka 3KCIUTyaTallMOHHBIX 3aI1acOB MOJI3EMHBIX BOJ B YCIOBHSIX CBOOOJAHON (HIIbTpaIMU
BOJAbl M3 PEYHOTO pyclia BBINOJHAECTCS C TPUMEHEHHEM THAPABIMYECKOIO METOJa.
MuapoarHaMUYecKrue METOAbI ISl TOJJOOHOTO Ciyvas elie He pa3paboTaHbI.

Kpome Toro, ans OIEHKH OJKCIUTyaTallMOHHBIX 3allacoB TOJ3€MHBIX BOJ MOXET OBbITh
MCIIOJIb30BaH OIIBIT 3KCIUTyaTalluu AEUCTBYIOUINX BO103a00pOB.

IHorpedenHbIe 10IMHBI

JlpeBHue norpeOeHHbIe JOTUHBI MOTYT OBITH pa3zefieHbl Ha JIBa MMOATHIIA:

1. /IpeBHHE NONMHBI COBMAJAIOT C COBPEMEHHBIMH. OTIOXEHUS COBPEMEHHOTO AJTIOBHS
3aJIETal0T HEMOCPEICTBEHHO Ha JIPEBHEAJUTIOBHANIBHBIX, U MOJ3EMHbIE BOJIbI, IPUYPOUYCHHBIE K
TUM OCaJiKaM, 00pa3yloT €IUHYI0 THAPABINYECKYIO CHCTEMY, CBSI3aHHYIO C IOBEPXHOCTHBIM
BOJIOTOKOM.

MeTouKa OIIeHKHU IKCIUTyaTallMOHHBIX 3allacoB MOA3EMHBIX BOJ B 3TOM Cllyyae aHaJIOTUYHA
M3JI0’KEHHOM B COOTBETCTBYIOIIUX Pa3/eiaX HACTOSIICH IIaBbl.

2. JIpeBHME TOMUHBI, HE CBSI3AHHBIE C COBPEMEHHBIMU JOJMHAMU. YacTo TpEeBHUIN aJUTFOBHIA
MEPEKPHIT B KPOBIIE HA/ICKHBIMU BOAOYIIOPaMH. 37€Ch MOTYT OBITh pACCMOTPEHBI J1Ba Cirydasi: 1)
BOJIOTIPOBOJAMMOCTh ~ KOPEHHBIX  TOPOJT  3HAYUTEIHHO  HIIKE  BOJOIPOBOJUMOCTH
JIPEBHEAUIIOBUATILHBIX ~HAKOIUIEHUHM; 2) KOPEHHBbIE OTJIOXKEHUS [0 BOJONPOBOJAUMOCTHU
MPAKTUYECKH HE OTIMYAIOTCS OT JIPEBHEAUTFOBUAIIbHBIX.

B mepBoMm cnydae KOpeHHBbIE MOPOJLI MOKHO pacCMaTpUBaTh KakK BOJOHEIPOHHIIAEMBIE.
Pacxon Ha rpaHumax ruiacta paBeH Hymoo. Eciau nonvHa nMeeT AJMMHY MOpPSAKAa HECKOJIBKHX
JIECATKOB KHUJIOMETPOB, JIPEBHEAIIOBUAIBHBIN BOJAOHOCHBIM TOPU30HT MOKHO paccMaTpUBaTh
KaK T[acT-nosnocy. Ecinum ke JoiMHa HMeeT HE3HAUUTENbHYI HPOTSHKEHHOCTh, OLIEHKA
AKCIUTYaTAI[MOHHBIX 3arMacoB MOA3EMHBIX BOJ MOXET OBITh BBIMOJIHEHA TOJBKO MPU YCIOBUU



UCIIOJIb30BaHUsI X B TCUCHUE OIPAaHUYCHHOTO BPEMEHU (ISITh — JECITH JIET), T. €. MOA3EMHbBIC
BOJIBI JTOTO TOPH30HTA MOTYT CIY)KUTh TOJBKO B KadyeCTBE BPEMEHHOTO HWCTOYHHKA
BOJIOCHA0KEHUS.

BocrionHeHue  qpeBHEAUTIOBHAILHOTO  TOPU30HTA  MOXET  MPOUCXOIUTh  ITyTEM
UHOUIBTpAIUU aTMOC(HEPHBIX OCAJKOB Yepe3 «OKHa» B BOJOYIOPHOW KpoBie, MO0 Ha Bcei
TUTOIIAAH PACIIPOCTPAHEHHS TOPU30HTA, €CITH BOJOYIIOPHOE MEPEKPBHITHE OTCYTCTBYET.

BenuunHa moHWXKEHHS B CKBaXHHAX BOA03a00pa MOXKET OBITh OmpeiesieHa JUIs TUIacTa-
nojiocel o opmyaam (XIX, 8) u (XIX, 10) u mis miacra-kpyra mo dpopmyite (X1X, 10).

Bo BTOpoMm cmyuae, korga (QUIBTPAIIMOHHBIE CBOWCTBA KOPEHHBIX MOPOJ IOYTH HE
OTJIMYAIOTCS OT (DMIIBTPALIMOHHBIX CBOWCTB JIPEBHETO aJUTIOBHSI, OLIEHKY AJKCILUTyaTalldOHHBIX
3armacoB TOJ3EMHBIX BOJ CJEIYeT BBINONHATH TMPUMEHUTEIBHO K CXEeME HEOrpaHHYEHHOTO
wiacta (cm. riaasy XII).

OCHOBHBIE 3AJJAYU THJIPOTEOJIOT MYECKUX UCCJIEJOBAHUM

[IpuBenenHas kpaTkas XapaKTEPUCTHKA aJUTIOBHAJIBHBIX BOJOHOCHBIX TOPU30HTOB U
CXeMaTu3alusl MPUPOAHBIX YCIOBUH NPUMEHUTENBHO K TPEeM OCHOBHBIM 3a/iayaM (THUIIaM)
MO3BOJIIET  ONPEJENIUTh BOMNPOCHL, KOTOpBIE JOJKHBI OBITH pEIIEHbl B  Ipoliecce
TUAPOTEOIOTUYECKUX UCCIIEeIOBAaHUM 7Sl OLIEHKH SKCILTyaTallMOHHBIX 3alacoB MOJ3EMHBIX BOJ
AJUTIOBUAJILHBIX BOJJOHOCHBIX TOPU30HTOB M BOJI KOPEHHBIX OTJIOKEHUH B JOJIMHAX PEK:

1) pactipocTpaHeHue, MOLTHOCTh U (DUIBTPAIIMOHHBIE CBOMCTBA AJIITIOBHUS;

2) pexuM peku (YpOBHM, Pacxojpl, MYTHOCTb, B3BELLIEHHbIE HAHOCHI, KayeCTBO BOJIbI,
0COOCHHO JIJTs1 MEXKEHHOT0 Mepuoa, aehopmaiuu pycia, (cM. riasy VII);

3) xapakTep CBSA3U I'PYHTOBBIX M PEYHBIX BOJI U BIUSIHUE PEKUMA MTOBEPXHOCTHOTO CTOKA Ha
XapakTep 3TON B3aUMOCBSI3H;

4) KauecTBO IPYHTOBBIX BOJ;

5) XapakTepHucTHKa BOJJOHOCHOTO TOPU30HTA B KOPEHHBIX MOPOJIaX, KAYe€CTBO BOJ KOPEHHBIX
OTJIOKEHUH.

Becbma cymiecTBeHHBIM (DaKTOpOM, KOTOPBIM MOMKET TOBIUATH HA PEXUM pabOThI
MHQUIBTPAIMOHHOTO BOJI03a00pa, SBJSETCS BO3MOXKHOE YBEIMUYEHHUE KOJIbMATallud pycla
BOJIOTOKA WJIM BOJIOEMA IO BIUSHUEM pabOThl COOCTBEHHO Bo/03a00pa. OqHAKO B HACTOsIIIEe
BpeMsl ellle He pa3paboTaHa METOMKA IPOTrHO3ZUPOBAHUS 3TUX U3MEHEHHI, TI03TOMY OLIEHUTh UX
MOKHO TOJIKO Ha OCHOBE OIbITa JKCIUTyaTallik BOA03a00pOB, pabOTalOIUX B CXOTHBIX
YCIOBUSIX.

Bce mocraBieHHbIE BOMPOCHI MOTYT OBITh PEIIEHBI JIUIIL TMPH YCIOBUH MPOBEICHUS
IIMPOKOTO KOMIUIEKCA MCCIEIOBAaTEIbCKUX pabOT: ChEMOYHBIX, OYpOBBIX, OIBITHBIX,
ruaponorudeckux u reopusndeckux. CoctaB U 00beM pabOT OMpenesstoTcs B 3HAUYUTEIbHON
MEpEe CIOKHOCTbIO MPHUPOAHBIX YCIOBUN (KIMMATHYECKHUX, T'MJIPOr€OJOTHYECKHX, I€0JI0ro-
MOpP(}OJOTHUECKUX U  TUIPOJOTHYECKHX), CTEMEeHbI0 HM3Yy4YEHHOCTH paloHa, ITaroM
WCCJICIOBAHMI M BEJIMUUHOMN 3asIBJICHHOM MOTPEOHOCTH B MOA3EMHBIX BOJIAX.

Onucanre METOAMKH TPOM3BOJACTBA THAPOTEONOTHYECKUX paboT Uid OpraHu3aluu
BOJIOCHA0KEHUS 3a CYET MOJ3EMHBIX BOJ aJUIIOBHAJIBHBIX OTJIOXKEHHH JaHO MPUMEHUTEIBHO K
TPEM CTaJUSIM TOJEBbIX UCCIEAOBaHUI. B 1emom psne ciydaeB MpeCTaBlIETCS] BO3MOKHBIM
3HAYUTENIbHO COKPAaTUTh 00BbEMBI Pa0OT Ha OTAEIBHBIX CTaUAX, @ HHOT/Ia TPOCTO OTKA3aThCs OT
MIPOU3BOJICTBA pa0OT AJIsL OJTHOM U3 CTaTuil.

[TouckoBbie paboThl. IlepBbIM 3TaroM TUAPOTEOTOTHUECKUX HCCIEAOBAHUN IS OICHKHU
OKCIUTYaTAI[MOHHBIX 3aacoB IMMOA3EMHBIX BOJ SIBISIOTCS TIOUCKOBBIE paboThl. lleneBbiM
Ha3HAYeHHEeM HX SBIIFETCS IOJy4€HHE THAPOTeOIOTHYECKON XapaKTepUCTUKH paioHa AJis
BBIJICTICHUS] TEPCIEKTUBHBIX y4acTKOoB. OCHOBHBIM BHIOM pPa0OT Ha JTOH CTaguMl CIYKUT
ruaporeojiornueckas cbemka macmraoda 1 : 25 000 — 1 : 50 000. Bei6op macmtaba 00yciaoBieH
CJIOKHOCTBIO T€0JIOTO-TUAPOT€OJOTUYECKUX U THAPOXUMHUUECKUX YCIOBUM.

B 30Hax W30BITOYHOTO yBIQXKHEHHS, TJAC PEKU WUMEIOT MOCTOSHHBIA BOJOTOK M XOPOIIIO
pa3paboTaHHYIO TOJIMHY, a 3amachl MOJ3EMHBIX BOJ MMEIOT HAJIe)KHOE BOCIOJTHEHHE, MaciTad
ChEMKH MOXeET ObITh He kpymHee 1 :50 000.



B apunnoif u momyapuaHO# 30HaxX, rae THAPOXHMMHUYECKas O0OCTaHOBKa BeChbMa IecTpasd,
PEKH IEPECHIXAIOT, T'€0JIOr0-THIPOre0IOTNYECKUE YCIOBHS YacTO XapaKTEpU3YIOTCsS HaIUYUeM
TEKTOHUYECKUX HAPYIICHUH M PAa3BUTHUEM MEJKUX CTPYKTYpP, CheMOYHbIE paboThl HEOOXOIMMO
BECTH NMPUMEHUTEILHO K OoJiee KpynmHbiM MaciuTadam (1 : 25 000).

CpeMKoi 10JKHA OBITH 3aXBaueHa HE TOJIBKO COOCTBEHHO PEYHAs J0JIMHA, HO M KOPEHHBIC
Oepera ee. B mpoumecce TIuApOreosOrn4eckod ChbEMKH JIOJDKHO OBITh  YCTAHOBJIEHO
I€0JIOTUYECKOE CTPOCHUE JIOJIMHBI, UCTOPUS €€ Pa3BUTHS, YYACTKU JIPEBHUX NEPEyriayOseHUH,
CTpOEHUE U (PUIbTPALIMOHHBIE CBOMCTBA aJUTFOBUS, HAIIPABJICHUE TPYHTOBOI'O MIOTOKA U CBSI3b €T0
C pEYHBIMH BOJAMH, BBISBICHBl YUaCTKH pa3rpy3KH aUIIOBHAJIBHBIX BOJ POJHUKAMM U IYTEM
UCIAPEHMs, YYacCTKH PpACIIUPEHUS W CYXKEHHMsS JOJUHBbl U CBSI3aHHBbIE C HUMM YYacCTKH
NOIJIOUIEHUS]  PEYHBIX BOJ  WJIM  pasrpy3ku TpyHTOBBIX BoA. (OxapakTepu3oBaHbI
(GWIBTPAaLlMOHHBIE CBOMCTBA KOPEHHBIX MOPOJ M KaYECTBO BOJbl B aJUIFOBUAIBHBIX U KOPEHHBIX
oTnoxxkeHusx. Eciau B palloHE CBEMKU BBISIBIEHBI BOJbl IIOBBIIIEHHOM MHHEpalU3allly,
HE00X0IMMO MIPOCIIEAUTh TPAHUILY Pa3/ieia IPECHBIX U MUHEPAIN30BaHHbBIX BOJI.

[Ipu mpoBeneHUH TUAPOTEOIOTHYECKON CHEMKH JOJDKHBI OBITH COOpaHbl MaTepHalbl IO
JeHcTBYIOIMM BoJ03a00paM (pacxo/bl, YPOBHHU, KOJMYECTBO CKBAXHUH, PEXHUM HUX palOThI,
TEMITBl HapalMBaHUs BOJOOTOOpA B MPOIECCEe SKCIUTyaTallid BoJ03a00pa M 3aKOHOMEPHOCTH
CHIDKEHHsI YpOBHEH) M 00 YTBEPKACHHBIX 3aracax MMOA3eMHBIX BOJ] B paiioHe.

B mpouecce npoBeneHrs MOUCKOBBIX pabOT OJIKHBI ObITh MOJIYYEHBl JAHHBIE O PEXHUME
PEKH, IPOIOJKUTEIBHOCTH MEKEHHOT'O MIEPUO0/Ia, XapaKTepe U IPOJ0JDKUTEIbHOCTH aBOJKA U
coOpaHbl JIaHHBIE O CYMIECTBYIOIIEM OTOOpE BOJBI M3 PEKH, YTO OCOOEHHO BAaXKHO ISl PEK
MaJIOBOJHBIX, MEPECHIXAIOIIMUX U NepeMep3aromux. s pek ¢ nepuoaudecku JIeiCcTBYIOIUMU
BOJIOTOKaMH (IIEpechIXarollie M TIepeMep3aloliie peKH) JJO0DKHA OBITh  yCTAaHOBJICHA
JUINTEJILHOCTh MEPHO/a, KOTJja CTOK B PEKe OTCYTCTBYET.

Jlig mosydeHus: TUAPOJIOTMYECKUX JAaHHBIX BO3MOXKHO HCIIOJIb30BaHHE METOJIa aHAJOTUH,
MO3BOJISIOIIET0 MPUMEHATh MaTepHuajbl HAOMIONEHUHM 32 PEKUMOM CTOKA U XapaKTEpUCTUKON
KaKoOH-TM00 HCCIIeIOBaHHON PEKH, HAXOSIICHCS B aHAIOTUYHBIX IPUPOIHBIX YCIOBUSX.

I'maporeonoruyeckasl CbeMKa Ha CTaJIMU OUCKOB BBIMOJIHACTCS C IPUMEHEHHEM OypOBBIX U
ONBITHBIX paboT. BypoBble CKBaXMHBI 3aKJIAJBIBAIOTCS MO MONEpeyHUKaM (4—5 CKBaXXHH Ha
MOTNEPEYHHKE), OTCTOSIIIIUM APYT OT JIpyra Ha paccTostHUU 3—4 km. CKBaKUHBI pEKOMEHAYeTCs
3aKi1a/ipIBaTh BOJIM3H pycia (Ha pacctosiHuu nopsaaka 100 m), B THUIOBOM 4acTu Teppac, B MeCTe
INPUMBIKaHHS UX K KOPEHHOMY Oepery 1 Ha KOpeHHOM Oepery.

CKBaXMHBI, 3aKJIa/IbIBAa€Mble B aJUIIOBUAIBHBIX OTJIOXKEHUSX, CIEAYET MPOXOIUTh C
yriIyOJieHMEM B KOPEHHBIE ITOPOJIbl: B TOM CIIy4yae, €CJIM MOIIHOCTh aJTFOBUAIBHBIX OTJIOKEHHUH
3HauUTENbHA (U3MEpPSIETCS COTHEW METPOB U 0oJiee), KOPEHHbIE MOPObl CIEIYET BCKPHIBATh HE
Oosee yeM O/HOW CKBaKMHOW. B 3TOM ciyuyae riyOMHa 3al0KE€HHS OCTAIbHBIX CKBaXHH He
nokHa npesbimarb 60—70 u. Penmbed KpoBIM KOPEHHBIX MOPOJ B 3TOM CIydae MOXKET OBbITh
0XapaKTEePHU30BaH 10 JTaHHBIM reopu3nuecKux paboT (AIEKTpopa3BeaKa).

XapakTeprucTuka (UIbTPAIMOHHBIX CBOWCTB KOPEHHBIX MOPOJ B OOpTax JOJMHBI JOJIKHA
ObITH IMOJy4eHa MO JaHHBIM OypeHHMs U OonpoOOBaHMS CKBAaXHUH. [JyOMHA BCKPBITUS MOPOJ
CKBaKMHAMU B OOpTax JOJIMHBI ONPEAEIeTCS B 3HAUUTENbHON Mepe riIyOuHOM Bpe3a JOJIUHBI, U
II0O3TOMY OHA MOXET MEHSITBhCSI B OYEHb IIMPOKUX Impenenax. OpHEHTHPOBOYHO MOXKHO
PEKOMEH/IOBaTh YriyOseHne 0OpTOBBIX CKBaKWH Ha 8—10 »m HUKE aOCONFOTHOM OTMETKH ype3a
BOJIbI B peke. M3 Bcex MpoOypeHHBIX CKBa)KMH JIOJIKHBI OBITh IPOHM3BEAEHBI TPOOHBIE OTKAUKU
U3 aJUTIOBUAJIBHOTO M KOPEHHOTO BOJOHOCHOIO TOPU30HTOB, HA OJHO TMOHMKEHHE Kaxjaas.
[TpomomKUTENHHOCTh OTKAYKU He Oojiee 3 CMeH.

[TouckoBbie pabOTHI 11€I€CO00pa3HO TPOBOIUTH Ha 0a3e UMEIOIHXCS adpO(HOTOCHEMOYHBIX
matepuaiioB. Haunbonee 3¢pexkTuBeH 3TOT METON MpU pa3BellKe AITIOBHAIBHBIX BOJOHOCHBIX
TOPU30HTOB JPEBHHUX INOrPeOCHHBIX JIOJIMH, TaK KaK OH 4YacTO IO3BOJISIET MPOCIEAUTh Ha
(OTOCHUMKAX KOHTYPBI JIOJIMHBI, KOTOPbIE IPY HA3€MHBIX BU3YaJIbHBIX HAOIOJCHUSX B pelibede
BBIIETIUTH MIOYTH HEBO3MOXKHO.

B Tex palioHax, rzne peuHble OJUHBI BpPE3aHbl B CKaJbHBIE IOPOABI, TE€0JIOTHUECKOE
CTpPOEHHE MX MOXET OBbITh JOCTAaTOYHO HAJIEKHO YCTAHOBJIEHO MO Te0(U3HUECKUM JaHHBIM
(3eKkTporpoUIMPOBaHUE U AIIEKTPO30HIAMpPOoBaHKHE). OCOOEHHO Ba)XKHOE 3HAYEHHE ATOT METO[



nproOpeTaeT B JOJMHAX, TJ€ MOIIHOCTh AJUTIOBHS BEIHKA, U OypeHHE CKBAXKUH IO KOPEHHBIX
MOpPOJI PE3KO YIOPOXKAET CTOMMOCTh MOMCKOB. Marepuanbl MOUCKOBBIX pPaOOT IMO3BOJISIOT
BBIJICJIUTH MEPCIIEKTUBHBIC YYACTKH JIJIs1 IPOBEICHUS MPEIBApUTENbHOM pa3Beaku. Eciu paiion B
TUAPOTEOJIOTUYECKOM OTHOLICHHHM JOCTaTOYHO M3y4eH M B €ro Impenaeisax HUMEITCs
JEHCTBYIOIINE BOI03a00PkI, TO 3aMachl MOA3EMHBIX BOJ YTBEPKIAIMCH HA OTACIBHBIX y4acTKax;
€ClIi K€ MO pallOHy HMMEIOTCS JaHHbIE ChEMOYHBIX, OYypOBBIX WM Treo(U3NUecKux pador,
MPOBOJIUBIIMXCS IS APYTUX II€JIeH, TO 3TO MO3BOJISAET BBIICIUTh YYACTKH, IEPCICKTUBHbBIC JIJIsI
OpraHu3alyi BOJOCHA0KEHHUS, a MPOBEJACHNUE MOUCKOBBIX padOT HEIeIeco00pas3Ho.

B cnydae, korma MCTOYHMKOM BOJOCHA0KECHUS B PEYHOW JOJIMHE BBHIOPAH BOJIOHOCHBIH
TOPU30HT KOPEHHBIX OTJIOKEHUH B Mpoliecce OYPOBBIX U OIBITHBIX PabOT, OCHOBHOE BHHUMAaHUE
JOJDKHO OBITh YZIEJIEHO HCCIEIOBAHUIO €r0 I'€O0JOro-TUAPOTre0IOTHYECKUX XapaKTEPUCTUK
(MOIIHOCTB, PUIIBTPALIMOHHBIE CBOICTBA, KAUECTBO BOJIbI).

IIpeosapumenvras pazeeoka. llenplo THIPOreOJOTHYECKUX HCCIEIOBAaHUI Ha CTaauH
MpEeBapUTENIbHON pPa3BEAKH SBISETCS IOJYyYEHUE CpPAaBHUTEIBHBIX THIPOreOJOTHYECKUX
XapaKTePUCTHUK HECKOJIBKUX YYacTKOB, BBIOpaHHBIX Ha CTaJWU I[OWCKOBBIX pabor. B
JaIbHEWIIEM Ha OCHOBAaHUM COMOCTaBJICHHS MAaTepuUajoB, TONYyYEHHBIX B Ipolecce
MpEeABApPUTEIILHON Pa3BElIKH, JODKEH OBbITh BBIOpAH yYacTOK ISl JCTAJIBHOW pa3BEAKH
B0/103a00pa MPUMEHUTEIBHO K KOHKPETHOH CXeMe.

[IpenBaputenbHas pa3BeAKa BKIIOYAET BBHIMIOJHEHUE IMIUPOKOTO KOMIUIEKCAa padoT:
OYpOBBIX, OTBITHBIX, FT€OPU3NIECKUX, THIPOJIOTHUECKUX U HAOIIOAATEeIbHBIX.

Bypenue CkBaXMH TPOU3ZBOAMUTCS IO MOINEPEYHUKAM, OTCTOSIIUM JPyr OT JApyra Ha
paccrosiuuu 0,5—1,0 xu. B TOpHBIX IONMHAX MOMEPEUYHUKH PACIOJaraioTcs BbIIIE YYaCTKOB
CY)KEHHH, B MECTaX BO3MOXHOTO IOTJIOIICHUS PEYHOTO CTOKAa M HUIKE BHAJCHHUS MPUTOKOB.
PaccTosnus mMexny ckBakuHaMu Ha nonepedynuke He mpeBocxomsaT 300—500 m. Jlns yBs3ku
MOJIYYCHHBIX JaHHBIX MEXIY MONEPEUHUKAMU OYPATCS OAMHOYHBIE CKBAKUHBI.

B peunbIx monMHax ¢ NepuOAMYECKU ACHCTBYIONIMMH BOJOTOKAMHU OYEHb BaKHO MOIYYUTh
JIETATLHYIO XapaKTEPUCTUKY CTPOCHHS W (DHIBTPAIIMOHHBIX CBOWCTB AJUTIOBHS HE TOJIBKO B
NPUPEYHON 30HE, HO M B Mpeleiax BCeW JIOJIMHBI, TaK KaK JKCIUIyaTalus BOJ103a00pOB B
MOJOOHBIX JOJMHAX B MEXKEHHBIC TEPHOJbI MPOUCXOIUT 3a CYET CPAOOTKU ECTECTBEHHBIX
3amacoB B aJUTIOBHH. 1103TOMy B TOIMHAX MEpeChIXaroUIUuX peK ClIeAyeT 3aKIaJblBaTh CKBAKUHBI
MEXy TOTIEpEYHUKAMHU U B THUIOBBIX HacTAX Teppac. Ha ropHsix pekax, rie ajumroBUM 4acTo
MPEJICTaBICH KPYIMHOBATYHHBIM MaTepuaioM, OypeHue CKBaXHH BecbMa yraopoxkaerci. B
MOAOOHBIX ciydasix OypoBble pabOThl BO3MOXKHO YAaCTHUYHO 3aMEHSTh Te€O0()U3NYECKUMH,
0COOCHHO TaM, I7Ie€ KOPEHHbBIE TTOPOIbI IPEICTABICHBI CKaTbHBIMU PA3HOCTSIMHU.

B peunbIx gonmMHax ¢ MOUIHBIMH TOJIIAMU QJLTIOBHAIBHBIX OTJIOKEHUN XapaKTePUCTUKA
OTHOCUTEIILHOTO M3MEHEHHUsl (PHIIbTPAIIMOHHBIX CBONCTB MOKET OBITH MOJy4YeHa C MOMOIIBIO
pe3uctTuBuMeTpun. [lpuMeHeHne 3TOro MeTo/Ja TMO3BOJISIET BBIICTUTH 0oJiee MPOHHUIAEMBIC
MIPOCJION JJIsi yCTaHOBKU (DUIBTPOB.

BypoBsie BBIpaOOTKH cleAyeT 3akiiajblBaTh Ha IMOJIHYIO MOIIHOCThH aJUTFOBUS, €CITU OHA HE
npesbiiaer 100 v, 0cOOEHHO Ha yJyacTKax pa3BeIKd APEBHUX MOTPEOSHHBIX JOJIHH, TaK KaK B
MOCJIEIHEM cllydae HauboJsiee BaXKHO ONPEIeNIEHNEe eCTECTBEHHBIX 3allacoB MOJ3€MHBIX BOJ. Jlis
cokpaieHus: oobeMa OypoBBIX Pa0OT M YTOUHEHHUS MECT 3aJI0KEHUS CKBAXHH PEKOMEHIYETCS
MIPOBECTU  BJEKTPONPOGUIUPOBAHNE WM  DJIEKTPO3OHAUPOBAHUE. OTH Teopu3NYEcKue
WCCIIEIOBaHMsI OCOOCHHO TOJIE3HBI MPH TMOMCKaX APEBHUX IMOTPEOCHHBIX JOJHH, K KOTOPBIM
HEPEJKO MPUYPOUCHBI 3HAYUTENbHBIE 3amachl MOA3eMHBIX BOJ. CKBaXWHBI, TPOOypEeHHBIE Ha
XapaKTepHBIX y4YacTKaxX JJs TONy4YeHHUs MAHHBIX 00 YIeNbHBIX AeOuTax U Kod(pduimeHTax
bunpTpani,  ONMPOOYIOTCS  ONBITHBIMM  OTKa4KaMd  HA  OJIHO-A[BA  TTOHWKEHUS,
IIPOJOJKUTEIBHOCTBIO 5—8 CYTOK.

B otmenpHBIX ciydasx, 0COOGHHO B HEIMIMPOKHUX JOJMHAX, KOT/Ia MOXKHO TPEANOJIOXKUTH
OTCYTCTBHE B3aMMOCBSI3M TOJ3EMHBIX M TMOBEPXHOCTHBIX BOJl, TPYIIOBBIE OTKAYKU
1e1ecoo0pa3Ho TMPOM3BECTH Ha CTAaJuU MPEIBAPUTENbHBIX HCCIEIOBaHUI C oOpraHu3anuen
HAOMO/IEHUI 32 POCTOM JICTIPECCMOHHOW BOPOHKH MO 00ouM Oeperam peku. Pesymbrarhbl
TPYIIIIOBOM OTKAa4YKHU SIBATCS OJHUM W3 OCHOBHBIX TIOKa3aTejed TpH PelIeHWHd BOIpoca O
MOCTaHOBKE JIETANIbHBIX padOT U BHIOOpE CXEMBI BO/103a00pa.



XapakTepuctuka (GUIbTPAIIMOHHBIX CBONCTB aJUTIOBHUS M €€ U3MEHEHUS 110 BEPTUKAIH, IPU
MOIITHOCTH QJTIOBHABHBIX OTIOKeHUH Ooee 20—30 i, momkHa OBITH ONpesesieHa TI0 JaHHBIM
30HAJIBHBIX OTKaueK. JmrHa onpobdyemoro untepBasia 10—15 m.

Jlyia ompenieneHus CTETEHU 3auieHUs] pyciia HEOOXOAUMO MPOBECTU OMBITHYIO OTKAYKY U3
CKBaXUHBI, oTCcTOALIEH OT pexku B 10—15 m. B mpouecce OTKauku AOIKHBI IPOBOJUTHCS
HaAOJII0/IEHUS 32 YPOBHEM IOA3EMHBIX BOJ [0 CKBa)XMHAM, PACIOJIOKEHHBIM BOJIM3U ype3a Ha
oboux Oeperax pexu (i1 HEMUPOKUX pek). Ecnu mupuna pexu 3HaunTenbHa (6onee 100— 200
M), HaONIOACHWMS 3a YPOBHEM TMOA3EMHBIX BOJ CIIEyeT MPOBOJUTH IO IHE30METpaM,
YCTQHOBJICHHBIM B PYCJIOBOW YacTH WJM IO CKBaKHMHE, MpOOypeHHOW Ha ocTpose. Cremyer,
OJIHAaKO, [TIOMHHTb, YTO CHIKEHHE YPOBHS BOJIbI B CKBa)XMHE, PACIOJIOKEHHOU y Oepera pekw,
IpY OTKAYKe M3 MOJ3EMHBIX BOJI HA MPOTHBOIOJIOKHOM Oepery MOXKeT MPOUCXOJUTh HE TOJIBKO
BCJIC/ICTBUE 3aWUJICHUS] PEYHOrO pycja M OTpbIBA ACTIPECCHOHHON KPUBOW OT ypes3a peKu IMpHu
HEYCTaHOBUBIIEMCS JBIKEHHH. [IpUYMHON CHMXEHHS YpOBHS B YCIOBHSX YCTAaHOBHBUIETOCS
JBUKEHHS MOXKET IOCIIY>KUTh HECOBEPIIIEHCTBO Bpe3a peYHOro pycia.

OreHKa COMPOTUBIICHUS pyciia BCIEACTBUE KOIbMATAIMU MOXKET OBITh JJaHa M0 MaTepualiaMm
PEKUMHBIX HaONIOJICHUN 3a YPOBHSMHU aJUIFOBHAIBHOTO TOPH30HTA, OCOOCHHO B MEPHOJIbI
MPOXOXKJICHHS TTaBOJIKOB, MOMMYCKOB BOJABI U3 BOJAOXPAHWJIHIN U JPYTUX CIy4aeB, CBS3aHHBIX C
pE3KUM KoJieOaHueM ypOBHS BOJIbI B pEKE.

B cBsf3M ¢ 3THM Ha ydYacTKax MpeIBapUTEIBHON pPa3BeIKH HEOOXOoIuMa OpraHM3aLus
TOJMYHOTO IIHMKJIA PEKUMHBIX HAOMIOJEHHUI MO XapaKTepHBIM CKBaXUHAM (y PEKH, B THLUIOBOU
YacTU MOWMBI, Ha KOpeHHOM Oepery). /laHHbIe peXMMHBIX HAOJIIOACHUH TO3BOJIAT CYIUTHh O
BEJIMYMHE TMHUTAaHUS aJUTFOBHAIBHOTO BOJOHOCHOTO TOopu30HTa. Ha TOpHBIX pekax Hu3yueHue
peKHMMa TOA3EMHBIX BOJ JOJDKHO IPOBOJAUTHCS COBMECTHO C  THAPOJIOTHUYECKUMHU
HAOJIO/IEHUSIMU Ha Y4acTKaX BO3MOKHOTO IMOTJIOLIEHHUS PEYHBIX BOJ. [lJis 3TOrO BhIIIE M HUXKE
IPEIoIaraeMoro y4acTka TOTJIOMEHUS JOJDKHBI OBITh 00OpYIOBAaHBI THAPOMETPUYECKHE
MOCTHI.

B Ttex ciyuasx, Korja 3aKa34MKOM IPEIbSBISIOTCS TPeOOBAaHUS MO TEMIIEpaType BOJIBI,
HEO0OXOIUMO peXUMHBIC HAOTIOCHHS 32 TOBEPXHOCTHBIMU U TIOJ3€MHBIMH BOJIAMU U OTIBITHBIC
OTKaYKH{ COMPOBOXKIATh TEPMOMETPHUECKIMH HaOI0eHHsIMA. [locTaHOBKA TEPMOMETPHUYECKIX
HaOro1eHui 11erecoo0pa3Ha TaKkkKe B IOJUHAX PEK C MaJOMOIIHBIM aJUTIOBHEM.

JlonmycTHUMBIE TTIOHMKEHHSI YPOBHEH BOJBI B CKBKWHAX MPH KCILTYaTallUU MOJ3EMHBIX BOJI
HEBEJIMKHY, 3HAUNTENIbHAs YacTh SKCIUTyaTallHOHHBIX 3aIllacOB IMOJ3EMHBIX BOJ (OpPMHpYETCs 3a
CUET IMPHBIICYCHUS MOBEPXHOCTHOTO cToKa. ClieJoBaTebHO, TEMITEpaTypa OTKAaunBAaeMOM BOIBI
U €€ BI3KOCTb OYAYT MEHSThCS B COOTBETCTBHM C KOJEOAQHHSAMM TeMIlepaTypbl U BSI3KOCTH
PEUHBIX BOJ. YCTAaHOBJIEHO, YTO KOJeOaHWs TeMIepaTypbl BOJABI M €€ BS3KOCTH HaXOJIAT
OTpaKEHHE B H3MEHEHMM KOX(P(PHUIMEHTOB (UIbTpAllMU, NPUYEM H3MEHEHUS 3TH MOTYT
cocTaBUTh 0K0JI0 20—25%.

IIpu omeHke SKCIUTyaTallMOHHBIX 3allacOB IOJI3€MHBIX BOJI Ha 3TUX YYacTKax pacyeTsl
CJIEZIyeT BBITOIHATH MPUMEHHUTENBHO K HAMMEHBIINM 3HAYSHUSAM KOA(PPHUIIMEHTOB (PUIbTpAIHH,
0OBIYHO XapaKTEePHBIX I 3UMHEH MEXEHHU.

Pa3zBenka mMOA3eMHBIX BOJ KOPEHHBIX OTJIOKEHHH B JIONIMHAX pPEK MPOBOJUTCA TIO
AQHAJIOTUYHOM METOJMKE, OJIHAKO BOJOHOCHBIH TOPHU30HT B KOPEHHBIX MOPOJax IMpPU 3TOM
JTIOJDKEH OBITh M3y4YeH ¢ OOJbIIEH AeTATbHOCTHIO.

BypoBble CKBaXMHBI JOJKHBI BCKPBIBATh BOJOHOCHBIN TOPHU30HT B KOPEHHBIX MOpPOJAX Ha
MOJTHYI0 MONIIHOCTh C YIJyOJIEHHWEM B MOJCTHJIAIONIME CIIOW. ECIM MOIIHOCTH KOPEHHOTO
BOJIOHOCHOTO Topu3oHTa 3HauuTenbHa (100 m u Gosee), BCKpBbIBaTh €0 Ha MOJHYIO MOIIHOCTh
cienyer He OoJiee 4ueM OJHOM CKBaKMHOM. B TpemmHoBaThIX opoaax OypoBble pabOThI cleayeT
COIIPOBOXKIATh T'eO(U3NIECKUMU HCCIEI0BaHUAMU (KapoTax, pe3ucTuBuMmerpus). I[lpuuem
OCHOBHOM TIENIBI0 WX  SBISIETCS  YCTAHOBIICHHE  MOIIMHOCTHA  TPEIIMHOBATOH  30HBI,
3aKOHOMEPHOCTEH pa3BUTHs TPEIIMHOBATOCTH [0 TIyOMHE M B IUIaHE, HalU4ue Cci1abo
MIPOHHIIAEMOTO TIPOCIIOST B KPOBJIE KOPEHHBIX TIOPOJI.

OnbITHO-QUIBTPAIIMOHHBIE PA0OTHI JOMKHBI aTh MaTepHall IS CYXKACHUS 00 yIelbHBIX
neoutax u KodpUIHUEHTaX (UIBTPAIIUM KOPEHHBIX TIOPOJ W AUIIOBHSA, O B3aMMOCBSI3H
KOPEHHOT'0 U aJUTIOBUAJIBHOTO BOJIOHOCHBIX TOPU30HTOB U CBSI3U UX ¢ pekoi. C 3Toi 1esbio Bce



CKBQKUHBI onmpoOyIOTCS ~ ONBITHBIMH ~ OTKaYKaMH  Ha  OJWH-[BA  TOHIDKEHUS,
MIPOJIOJDKUTENILHOCTRI0O 5—8 cyTok. B mpormecce oTkaykud (TOPU3OHTHI JIOJDKHBI  OBITH
U30JIMPOBAHbI) HEOOXOIMMO TIIATENILHO CIEAUThH 32 U3MEHEHHEM YPOBHEH Kak B ompoOyemMom
TOPU30HTE, TaK U B CMEXKHOM. DTO IMO3BOJHUT CYIUTh O CTENEHH B3aUMOCBSI3H BOJOHOCHBIX
TOPU30HTOB.

Ecnu moutHocTs BogoHOCHOTO ropusonTa 6osee 20—30 m, He00X0IUMO MOJTYYUTh JaHHBIE
00 M3MEHYMBOCTH (PUIBTPAIIMOHHBIX CBOWCTB €T0 MO BEPTUKAIM C MOMOIIBIO MOMHTEPBATBHBIX
OTKaueK U3 2—3 CKBaxHH (IJIMHA OpoOyeMOoro HHTepBaa 5 m).

MeTton uccie0BaHts auIIOBUAJIBHBIX OTJIOKEHUHN M3J10KEH BBILIE.

Jlemanvnasa pazeedka. Matepualibl IpeBapUTEIbLHON pa3Be/IKU MO3BOJSIOT Ha OCHOBAHUU
COIIOCTaBJICHUSI JAHHBIX IO HECKOJbKHMM Yy4acTKaM BbIOpaTh Hambosiee OJaromnpusITHYIO B
TUAPOTEOJIOTUYECKOM M TEXHUKO-DPKOHOMHUYECKOM OTHOILIEGHUHU IUIOHIAJIKY Ui JeTalbHOU
pasBenku Bojo3abopa. Bech KOMIIEKC OETadbHBIX HCCIECIOBAHWN Ha BBHIOPAHHOM IUIOMIAJIKE
IUTAHUPYETCS IPUMEHUTENIBHO K CXeMe MPOEeKTHUPYyeMOoro Boo3abopa. Onpexaenstorcs Haubosee
panroHaIbHOE pa3MElIeHHE BEIPAOOTOK, PACCTOSHUE MEXYy HUMH, TTyOWHA pa3Belku, 00beM U
METOJIMKA UCCIIEIOBAHHIA.

[Ipu 3anM0XeHUN JTUHEHHOTO psfa CKBAXHH Yy PEKU CIEAYeT YYUTBIBAaTh, YTO MX ICOUTHI
BO3pACTAIOT MpH NpUOIMKeHUH K peke. OJHAKO 3aKiIaiblBaTh CKBAXHHBI OYEHb OJHM3KO OT
pycia He PEeKOMEHJIYyeTcsl, TaK KaK 3TO INPUBOJUT K YBEJIMYEHHMIO HAMOPHBIX T'PAJAUEHTOB, YTO
MOJKET BBI3BaTh 3aCAChIBAHWE HIIMCTBIX YACTHUI[ B IMOPHI BOJOMPOBOJSAIIMX TOPOJ, 3aHJICHUE
pycia U yMeHbIIeHHEe (MIBTPALUU PEYHBIX BOJ K BOom03abopy. [lo-BuaumMoMy, MUHUMAIBLHBIM
JOTYCTUMBIM PACcCTOSTHUEM BOJ103a00pa OT PEKH CleAyeT CUuTaTh paccTosiHue nopsiaka 75—100
M. Bomo3abopHbIe CKBaXUHBI 11eJIeCO00pa3Hee pacroiaratb Ha MOJAMBIBAEMBIX Oeperax, Tak Kak
3/1eCh BO BpeMs MaBOJKAa MOKET MPOU30WUTH CMBIB 3aHJIEHHOTO CJIOSl TPYHTA B PEYHOM pYCIIE.
OpHako mTpH BBIOOpPKE y4yacTKa Ha TOAMBIBAEMOM Oepery HeoO0XOAWMO TNPeayCMOTpPETh
OeperoykpenurenbHbie MeponpusTus. [Ipu BeIOOpe MecTa 3a0KeHUsT CKBOKUH CIEIYeT TaKkKe
YYUTHIBATh TPAHUIBI TEPPUTOPUH, 3aTAIUIMBAEMOW IMpH mMaBojke. lIpeamodruTensHO, 4TOOBI
CKBOKMHBI HE TIONMAaTd B 30HY 3aTOIUIEHUS. B MIUPOKHX JOJIMHAX C MEePUOJIUYECKU
JEHCTBYIOIIMMHU BOJAOTOKAaMH M B MOTpeOEHHBIX AOJIMHAX BOA03a00p Hambosee parroHaIbHO
3aKJ1a/IbIBaTh B BHJI€ OJIHOTO MJIM HECKOJIBKHUX MOMEPEUHBIX PSI0B.

Kommiekc uccnenoBanuii Ha CTaauM ACTAIBHOW Pa3BEAKH BKJIIOYAET OOJBIIEH YacThIO
OypOBBIE U ONBITHBIE PAOOTHI.

BypoBble CKBa)XKMHBI 3aKJIaJbIBAIOT B BUJAE IONEPEUYHOTO WM MPOJOJIBHOTO psia Ha
paccrossuuun 200—300 m apyr oT Apyra; Kak NpaBUIIO, 3TH CKBaXHHBI JIOJDKHBI OBITh
pPa3BelOYHO-IKCIUTyaTallMOHHBIMU. [l OIleHKM BIMSHUSA 3aWjieHHusl pycia Ha paboTy
B0J103a00pa JO0JKHO OBITh MPOOYPEHO HECKOJIBKO HAOIIOAATENbHBIX CKBRXUH BOJM3U PEYHOTO
pycna.

Bce mpoOypeHHbIE pa3BeIOYHO-IKCIUTyaTallHOHHbIE CKBAKUHBI OMPOOYIOTCS OIBITHBIMU
OJIMHOYHBIMH OTKAaYKaMH Ha J[BA MOHIKEHHS IS XapaKTEPUCTHUKU 3aBHCHMOCTH nebuTa OT
MOHIDKEHUS U onpeneneHus kodddumrenta Gunptpauuu. [IpogomKUTensHOCTh OTKAYKU 5—8
cyrok. OnpoOOBaHHIO MOJUIEkKAT KaK aJUIIOBUANIbHBIE, TaK M KOpEHHBIE mopoAabl. 13 nByx-Tpex
Hanbosee XapaKTEePHBIX CKBAXUH MPOU3BOJATCS KYCTOBBIE OTKAYKH, MMO3BOJISIONINE OLICHUTH
BO3MO>KHOE B3aMMO/IEWCTBHE CKBAXKUH TPU IKCIUTyaTall|H.

[Ipu pa3Benke MOA3eMHBIX BOJ B KOPEHHBIX MOPOAAaX Ha y4acTKax JPEBHUX MOTPEOSHHBIX
JIOJIMH, HE CBS3aHHBIX C COBPEMEHHBIMH BOJIOTOKAMH, B MEXKEHHBIA NEPHOA M3 HECKOJIBKUX
pa3BeI0YHO-IKCILTyaTAIlMOHHBIX CKBAKHH MMPOU3BOIUTCS TPYIIIOBAs OTKAYKa MPU MaKCUMAITbHO
BO3MOYXHOM TTOHIDKEHHH YPOBHS BOJBI B HUX. CyMMapHBIi JeOUT IPyNIOBOM OTKAYKU TOJHKEH
cocTaByATh 0koJio 40—50% oT mpoekTHOTrO AebuTa. B mporecce oTkauku 1o HaOI0AaTebHBIM
CKBO)KMHAM MPOU3BOJATCS 3aMepbl YpPOBHEH TMOA3EMHBIX BOJA Ul HM3ydeHHUs Ipoliecca
(dbopMHpOBaHUs JECTIPECCHOHHON BOPOHKHU. [IpOOKUTENBHOCTh TPYIIOBONH OTKAYKU OOBIYHO
cocraBisieT 1,5 Mecsna u Oonee. OTKayka U3 TPEUIMHOBATHIX 3aKaPCTOBAHHBIX MOPOJ JOJKHA
3aXBaThIBaTh YaCTUYHO MABOJKOBBIA MEPUOJI, YTO MO3BOJHT CYAUTHh O BEIWYMHE BOCIIOITHECHUS
3aI1acoB MOCJ€e UX CPAOOTKH.

Ecnu Ha yuacTke Bo03a00pa CKBaKMHAMHU BCKPBITHI MUHEPATH30BaHHBIC BOJBI B aJUTFOBUU



WIH B KOPEHHBIX OTJOXKCHHSIX, HEOOXOJUMO BO BpeMsl TPYIMOBONW OTKAYKH TIIATEIHHO
pPErMCTPUPOBAaTh  BO3MOXHBIE  HM3MEHEHHsS  MHHEpaIu3alMyd  OTKAauMBae€MOM  BOJBI H
MUHEpaJIM3aliH BOABI B HAOIIOJATEIbHBIX CKBAXKHHAX.

[Ipu opranuzanuu rpyrmnoBoil OTKAYKU BOJY CJEIyeT OTBOJIUTH M COpachIBaTh 3a MPEACIb
ydacTKa BHU3 110 TeUeHU0. ['pymnnoBas oTkauka U3 MOJ3EMHBIX BOJ B KOPEHHBIX I1OPOAAX MOKET
HE IPOU3BOJUTHCSA, €CIM UMEETCA ONBIT 3KCIUIyaTallu 3TOr0 TOPU30HTA B AHAJIOTMYHBIX
YCIIOBUSIX, IO3BOJIIOIIUI CYAUTh O PEXUME U3MEHEHUS YPOBHEW IOJ BIMSHUEM 3KCILTyaTalluu
B MEKEHHBIN U aBOJAKOBBIN MEPUOJ U OLIEHUTDH POJIb MAaBOJKOBOI'O IUTAHMSL.

Pe3ynbrarhl neTanbHOM pa3BeaKU CIyXkaT OCHOBOM JUJISl YTBEPKACHUSI 3a11acOB 110 BHICOKUM
KaTeropusiM.

WCCJIEJIOBAHMSI U151 PACIIMPEHUSI JEACTBYIOIINUX BOJ0O3ABOPOB

OueHp YacTo 3asBIIEHHas] MOTPEOHOCTh B BOJIE MOXET OBITh YIOBJIETBOpEHA HE 3a CUET
9KCIULyaTalluy MO/3EMHBIX BOJ| Ha HOBBIX Y4acTKaxX, HO IIOCPEICTBOM YBEIMUYEHHs BOJOOTOOpa
Ha JICHCTBYIOIIEM Boj03abope: 1) M3 CyIIECTBYIOUIMX CKBAXHH U 2) IMyTeM OypeHHUs HOBBIX
CKBAKUH B IIPEJIENIaxX y4acTKa.

BEIBOJT 0 BO3MOKHOCTH pacIIMpEHUs! JEHCTBYIOIIETO BO103a00pa MOKET OBITh CAETaH Ha
0a3e U3ydeHus OIbITa ero SKCIuTyaTauuu. [ 3Toro Heo6xoMMO coOpaTh CIEAYIOUINE JaHHbIE:
YPOBHU MOJ3EMHBIX BOJ M JEOUT BO/I03a00Opa MU M3MEHEHUE MX B IPOLIECCE 3KCIUTyaTalluH,
PEKUM TOBEPXHOCTHOTO CTOKA, KAyeCTBO OTOMpaeMOi BOJbl M HW3MEHEHHE €€ BO BPEMEHH,
pasmepsl, popMa U XapakTep pa3BUTHUS JCTIPECCHOHHON BOPOHKH, PEKUM pabOTHI BOmo3abopa
(KpyTJIOCYyTOUYHBIM WM NEPHOAMYECKH JeWcTByoummil). B mepByro ouepeab 3TOT Mmarepuai
JIOJIKEH IOCIIY>KUTh OCHOBOM JUIsl pellieHUs] BOIpOca O BO3MOXHOCTU YBEJIMYEHMsI Harpy3KH Ha
pabotarouie ckBaxuHbl. Ecnu nanbHeiiliee CHU)KEHUE YPOBHSA B JIEMCTBYIOIMX CKBa)KMHAX
HEBO3MO>KHO, HEO0OXOJMMO YCTaHOBUTb, B KaKOM HAIIPaBICHUU II€JIECOO0PA3HO PaCHIMPATH
B0J103a00p, U IJIAHUPOBATh pabOTHI HAa CTAUM JE€TAIbHON pPa3BEIKH.

OTMeTUM Takke HEKOTOphIE CIenru(UIECKHe BOMPOCHI, KOTOPHIE TOJKHBI OBITH PEIICHBI
IIPY NIPOBEIEHUY THAPOTrE€OJIOTMUECKUX UCCIEA0BAHNN B OTJIEIbHBIX paliOHAX.

OKkcmilyatauus TOA3E€MHBIX BOJ B MaJOMOIIHOM QJUIIOBUM PEK TMPEArOpUM MOXKET
IPOU3BOJUTHCS JIUIIb C MAJIBIMU MOHWXKEHUSIMU (BoJ03a00p I. UepHOBIBI) ypoBHA. JleOUTHI
BEPTUKAJIBbHBIX KOJIOJIIEB B 3TOM cllyyae BecbMa orpaHuueHsl. Haumbosee nenecooOpazHbI
MIO3TOMY COOPY>KEHHUE U IKCIUTyaTalus JTy4eBbIX BOJA03a00POB.

B nmomuHax pek, pyciao kotopbix 3amieHo (peku IlpenkapmaTes), SKCIuTyaTanus
UHOQUIBTPAMOHHBIX ~ BOJ03a00pPOB  NPOM3BOJIUTCS  MPEUMYLIECTBEHHO 3a CYET  BOJ
AJUTIOBHAJIBHOTO TOPU30HTA, MOYTH O€3 MpUBJIEUEHHUS PEYHOro CTOKa. B cBs3u ¢ 3TUM
dakTHueckue AEOUTHI BO03a00POB 3HAYUTENBHO MEHbIIE IPOEKTHBIX, OINpPEJE]IEHHBIX II0
dopmyne Mackera, U HE YAOBIETBOPSIOT 3aJaHHON NOTpeOHOCTH. /[l TOBBILICHUS
IPOM3BOIUTENBFHOCTH  Bojo3a0opa  IenecooOpasHO  NMpHOErHyTh K MCKYCCTBEHHOMY
BOCTIOJTHEHHIO 3a11aCOB MOA3EMHBIX BOJI AJJIIOBUAJILHOTO TOPHU30HTA.

[TonnuThIBaHKE BOJOHOCHOT'O TOPU30HTA MOXKET OBITh OCYIIECTBIIEHO IyTEM YCTPOMCTBA: a)
MHQUIBTPAMOHHBIX OacCeiHOB U 0) KaHAB U TPaHIIEH.

Okciutyatanusi 0accefHOB M KaHaB OCJOXHSIETCS MEPUOJMUYECKUM 3alJICHHEM JTHUX
COOPYKEHHM, SIBJISIFOIIMXCS MO CYUIECTBY OTCTOMHHMKaMH. B cBsA3M ¢ 3THMM paboTa UX MO Mepe
KOJIbMaTallul JTHa U OOPTOB YXY/IIAETCS, U 3TH COOpPYKEHHs TpeOyroT 4ucTKU. [IpoTrouHble
KaHaBbI B 3TOM OTHOILIEHUH O0Jiee HaJeKHbI B OKCILTyaTalllu.

[TpumepomM Mara3MHHPOBAHUS IMOJ3EMHBIX BOJ MOXET CIYKUTh Y4acTOK Boj03abopa B T.
HBano-®pankoBcke. IlepBoHauanbHO  (akTUyeckas MPOU3BOAUTEIBHOCTh  BOj03a0o0pa
coctaisiia 60% OT MpOEeKTHOM. 3aTeM BBIIIE CTBOpPA BOJ103a00pHBIX CKBAXXHUH ObLIa MPOJIOKEHA
MHOWIBTPAMOHHASA TpaHIles, IMoiydaBmias BoAy u3 p. beictpunsl Hansopusuckoi. Cpasy
1ocje BBOJA B CTPOH TpaHIIEHM YPOBHHM HOJ3E€MHBIX BOJ MOBBICWIMCH Ha 3—4 M, a nebur
B0/103a00pa MPEBBICKIT TPOSKTHYIO MoITHOCTH Ha 30—40%.

I'MAPOI'EOJIOI'MYECKHUE YCJIOBUSA JIMH3 TPECHBIX BO/J
ITon nuH3aMu NpecHbIX BOJ (MUHEpanu3auus MeHee 1 2/1) OOBIYHO MOHUMAIOT JIOKAIbHbIE



YUYaCTKH MPECHBIX MOJ3EMHBIX BOJI, 3aKJIFOYCHHBIX CpPeAN MUHEPAIN30BaHHBIX BojA. K HUM MoryT
OBITH YCIIOBHO OTHECEHBI TAK)KE «SI3BIKM» U MOTOKU MPECHBIX MOJI3EMHBIX BOJI, BTOpraroIyecs B
NOJ3€MHBIC COJICHBIE BOJBL. B mpupoae BCTpeyaroTCsl pa3iUYHbIC TUIBI JUH3 MPECHBIX BOJI.
PasnooOpa3ue TuroB JnuH3 OOYCIOBIEHO OCOOEHHOCTAMU MX TNHUTaHUS U  TEOJIOro-
THJIPOT€0JIOTUYECKUMU YCIOBUSMH paiioHa.

[TononHeHue 3amacoB MPECHBIX BOJ JIMH3bI MOXKET OCYIIECTBISATHCS OAHOBPEMEHHO 3a CUET
HECKOJIbKUX HMCTOYHHMKOB NMUTaHusA. Cpenu MOCieIHUX B OOJNBIIMHCTBE CIIy4aeB OKa3bIBACTCS
BO3MOXXHBIM BBIJICJIUTh OCHOBHOM HcTOUYHMK muTaHus. [lo xapakTtepy mnpeoOnanaronero
NUTAHUS JIMH3bI IPECHBIX BOJ, MOXKHO IOJIPA3/ICIUTh Ha CIECTYIOLINE THUIIBL:

1) nuH3BI, GOpMHUpPYIOLIHECS 3a CYET MHDUIBTPAMKA aTMOCHEPHBIX 0CAIKOB (ITOATaKbIPHBIC
U TIOJTMMAHHBIE JIMH3bI, JTUH3BI MO JIOTaMHU, TaJUHAMU H T. 11.);

2) nuH3bI, GOpMUPYIOIIHECS B pe3yibraTe (GUIBTPALMH MPECHBIX BOJ W3 MOBEPXHOCTHBIX
BOJIOTOKOB M BOJOEMOB (IIOJIPYCIIOBBIC, MPUKAHAIBHBIC U HPUPEUYHBIC JIMH3bI, JHH3BI BOIU3U
BOJIOXPaHWJIHILL ¥ 03€p U JIp.);

3) nuH3bI, (HOPMHPYIOIIUECS B paiioHE MPEArOPHBIX PaBHUH 3a CUET IMOJ3EMHOT0 CTOKA
MIPECHBIX BOJ, BHEIPSIIOMIUXCS B MUHEPATH30BaHHbBIE TPYHTOBBIC BOJIBI;

4) nuH3bl, QopMHpYIOIIKECS B palloHE MOPCKUX MOOEPEKUH B 30HE KOHTAKTa IMPECHBIX
MOJI36MHBIX BOJ] C COJIEHBIMH MOPCKHMH BOJaMHU;

5) nauH3bI, popMUPYIOIIMECS HA OKEAHHMYECKUX M MOPCKUX OCTPOBAaX 3a CUET aTMOC(HEpPHBIX
0CaJIKOB;

6) JMH3BI, POPMUPYIOLIKECS 32 CYET KOHICHCAUN aTMOC(EpHOIi Biaru;

7) JHMH3BI, CO3/[aHHBIC HCKYCCTBEHHO;

8) JMH3BI MPECHBIX BOJ PEIMKTOBOTO MPOUCXOXKICHHS (CIOJIa IOMUMO JIMH3 PEITUKTOBOTO
MIPOUCXOXKICHUS YCIIOBHO OTHOCSTCS TAaKKe JIMH3bI, UICTOUHUKH MUTAHUSI KOTOPBIX YCTaHOBJICHBI
HEIOCTaTOYHO TOJHO; HAIPUMEp, KPYITHbIE TOATIECYaHbIE JIMH3BI THIIA SICXaHCKO).

JIMH3BI IPECHBIX BOJI, IEPEUUCIICHHBIE B MyHKTAaX 1—7, MOKHO BBIIEIUTH B OJIHY OOJIBIIYIO
TPyIIly, XapaKTePH3YyIOLIyIoCs TeM, YTO B HMX (OPMHUPOBAHUM OCHOBHYIO pOJb HWIpaeT
coBpeMeHHOoe nuTaHue. JIMH3bI MPEeCHBIX BOJ, BBIACICHHBIC B TyHKTE 8, XapaKTepU3YIOTCS TEM,
YTO COBPEMEHHOE MUTaHUE CIIOCOOCTBYET JIMIIb COXPAHEHHIO JIMH3BI.

[luTaHue JNWH3 WIM HOCUT NEPHUOIAMYECKHI XapakTep, WM sBIseTcs Oojiee MU MeEHee
TIOCTOSTHHBIM.

JIMH3Bl pa3nuyaloTcs TakXke W Mo pasMepaM. Hapsny ¢ MenKMMU JMH3aMH, IUIONIA/Ib
KOTOPBIX COCTAaBISIET He Gomee 1 km?, a MOIIHOCTH MPECHBIX BOX — 3-6 M, H3BECTHBI KPYITHBIC
JIMH3BI, MOITHOCTb MPECHBIX BOJA B KOTOPbIX focturaet 30—50 v, a miomanp pacnpocTpaHeHHs
6onee 100 xr.

BosbIIMHCTBO M3 MEpedyrCICHHbIE BBIINIE THIOB JIMH3 MPUYPOUYEHO K FOKHBIM paiioHam
esporneiickoii yactu CCCP, Kazaxcrany u CpenHeasmaTCKUM peclyOJiMKaMm, TA€ JIMH3bI
IOPECHBIX BOJ SBJSIIOTCA BaXKHBIM, a IOAYAaC M EIWHCTBEHHBIM HCTOYHHKOM IHUTHEBOTO
BO/IOCHA0KEHUSI.

JIMH3BI OTHOCHTENbHO HEOONBIIUMX pa3MepoB, Kak, HampuMmep, MOJATaKblpHbIE U
NO/UTMMaHHbIe, UMEIOT MECTHOE 3HAueHHE; HMX IIeJIECO00Pa3HO AKCIUTyaTHPOBATh UL HYXI
CEJICKOT0 XO35HCTBA U B TIEPBYIO Oo4Yepeab sl HyKJl )KUBOTHOBOACTBA. Ha 6a3e KpymHbBIX JTUH3
(OonmpmMe ToOMNIECYaHBIE M TOAPYCIOBBIE JIMH3BI) MOTYT COOPYXXaThCS BOM03a00OpHI s
LEHTPAIN30BaHHOTO BOAOCHA0KEHUSI PAHOHHBIX IIEHTPOB M MIPOMBILIUIEHHBIX 00BEKTOB.

OnmanMu W3 Hamboylee PACHpPOCTPAHEHHBIX SIBISIFOTCS TOAPYCIOBBIC JIMH3BI, HIMPOKO
pa3BUTBIE M HCHONb3yeMble B Y30ekuctane u Bocrounoit Typkmenuu. IloapycioBbie JHH3BI
(bopMHpYIOTCST TaM BJIOJIb PEK M KAaHAJIOB 32 CUET JIOHHOW M OeperoBoil (HIIbTPAIlUK TPECHBIX
MOBEPXHOCTHBIX BOJ B COJIEHBIE T'PYHTOBBIE BOJbl. OOpa3zoBaHHME JIMH3bI MPOUCXOTUT MHpPU
NepeceueHN KaHAJIOM WJIM PEKOH TOpOJ C OTHOCHUTEIHHO XOPOIIMMH (HIBTPAMOHHBIMU
cBoiicTBamu (rieck). Ecnu mecuaHble OTIOXKEHHUS UMEIOT 3HAYUTEIbHYIO MPOTSHKEHHOCTH I10
TEUYEHUIO PEKH, TO TApAILICTBFHO PYCIy WU MPHMBIKas K HEMy, oOpa3yercsl mojioca MpEecHbBIX
noa3eMHubIXx BoA. lllupuna monocsl npecHsIX BoA 00buHO coctasister 0,5—2,0 xu. MoIHOCTb
NIPECHBIX BOJ B KPYIMHBIX MUH3aX gocturaetr 30—40 M, a B cpenHeM paBHa 15—25 .



bananc mpecHBIX BOA JIMH3BI CKJIAAbIBACTCS Cileayronmm obpa3zom. [locTymienne npecHbIx
BOJ B TOJIIIE TPOUCXOIUT 3a cueT (GUIbTpalMu W3 peku (KaHaia); pacxoll MPECHBIX BOJ
OCYILIECTBIISICTCS BCIIEACTBUE UCTIAPEHUS, TUPPY3UN U MEXaHUUIECKOTO CMELICHHUS ITPECHBIX BOJ
¢ cosieHbIMU. Ha ompeneneHHOM pacCTOSHHUU OT PEKH, e OOKOBOH INPHUTOK IPECHBIX BOJ
ypaBHOBEUIMBAETCS UcHapeHueM, auddysueit u cmemenneM, GopMmupyercs rpanuna JuH3bl. Ha
(bopMHpOBaHUE TPAHULIBI IIPECHBIX U COJIEHBIX BOJ B Pa3pe3e B 3HAUUTEILHOW Mepe CKa3bIBAETCS
TaK)K€ pa3JInYMe B YAEIbHBIX BECAX PECHON U COJIEHON BOJBI.

B6:s1131 OBEpXHOCTHBIX BOJOTOKOB I'PYHTOBBIE BOJIbI 3aJIETAlOT OYEHb OJIM3KO OT 3€MHOMN
noBepxHOCTU—Ha TayonHe 1—3 m. [1o3TOMy OCHOBHYIO pOJIb B PAaCXOJIOBAHHUHU IMPECHBIX BOJ
urpaer ucnapeHue. [Iutanue moapyciaoBBIX JMH3 SABJISETCS IOCTOSHHBIM, XOTS M HECKOJIBKO
HEpaBHOMEPHBIM, €CJIH JIMH3a (OPMUPYETCS MO/ KPYIMHBIMU KaHAIaMU U PEeKaMH, U3 KOTOPBIX
MHQUIBTPALUs TOBEPXHOCTHBIX BOJ IPOMCXOJUT B Te4eHue Bcero roja. Ilutanue Moxxer ObITh
NEPUOANYECKHUM, €CIIU JIMH3BI IPUYPOUEHBI K HEOOJIBIIMM KaHalaM U PeKaM, B KOTOPBIX pacxoj
B 3UMHEE BpeMsl PE3KO COKPALIAETCs MU BOOOIIE OTCYTCTBYET.

QunbTpalliOHHBIE CBOWCTBAa MOPOJ B IJIaHE M pa3pe3e B 30HE IMPECHBIX BOJ OOBIYHO
XapaKTepU3YIOTCSl IOBBIIIEHHBIMM IIOKa3aTeJsIMU. B psne ciydaeB OTMeEdYaeTcsi pe3Koe
yXyIuieHne GuiIbTPaMOHHBIX CBOMCTB B 30HE COJICHBIX BOJ, T. €. B HIDKHEH YacTH pa3pesa.

bonpimoil mHTEpeC UIsi HAPOAHOIO XO3SMCTBA B CBSI3M C BO3MOYKHOCTBIO OpraHU3aluu
LEHTPAJIN30BaHHOIO BOJOCHA0KEHMsI MPEJCTABISAIOT KPYIHBIE JIMH3BI IPECHBIX  BOJ,
IPUYPOUYCHHBIE K IEeCYaHbIM 00pa3oBaHMsIM, OOBIYHO MMOJ AOHAMHU (TOANECYaHbIe JHMH3BI), U
pa3BenaHHble 3a mnocienHee Bpems B Typkmenuun (Scxanckas, bankyunckas, Bocrouno-
3aHry3ckas JMH3bI U Jp.). DTHU JIUH3bI COJEPKAT OIPOMHBIE CTaTUCTUYECKHE 3arachl MPECHBIX
BoJ. B Bompoce 0 mMpouCXOXA€HUN KPYIHBIX MOJINECYAHbIX JIMH3 IOKa €Ile€ HET JIOCTAaTOYHOMN
SCHOCTH, IPUYEM HE UCKJIFOUYEHO, YTO KPYIIHBIE JINH3BI SIBJISIOTCS PEIMKTOBBIMU 00Pa30BaHUAMHU
(«JIunsel nmpecubix Bog mycTeiHny. 3n. AH CCCP, 1963).

HauOonee wu3yueHHON B HacTosllee BpeMs sBIsSeTcd SIcxaHckas mojnecuyaHasl JIMH3a
IPECHBIX BOJ, SKCIUlyaTallUs KOTOPOM yKe HauyaTa. OTa JIMH3a 3aHMMAeT IIOYTH BCIO
neHTpaibHyto 4acth [Ipuy3ooiickux Kapakymon (LlleBuenko, 1959). [Inomanp ee B mpenenax
KOHTYpa C MHHepanm3amueil Box 10 | o/ cocraBmser mopsuzka 2000 xm?, a cpemmsis
MUHepaJln3alusl Bojabl BHYTpU 3Toro koHtypa 0,3—0,5 2/7. MomHOCTh NpecHbIX BOJ B
LEHTPaJIbHOW YaCTH JIMH3bI UCUUCIISAETCS AecsiTkaMu MeTpoB. Hanbonbias BCKpbITasi MOITHOCTh
npecHbIX Boj paBHa 70—380 .

BecbMa pacnpocTpaHeHbl Takke MOATaKbIPHBIE JIMH3bI, OCOOCHHO LIMPOKO pPAa3BUTHIE B
Typkmenun. @opmupoBaHHe HMX  OOYCIOBJIEHO  COCPEIOTOUYEHHOW  HMH(UIbTpanuen
aTMOC(EepHBIX OCaJIKOB, CKAIVIMBAIOIIMXCS B TOHM)XEHUAX Takbipa. [IluTaHme MOATaKbIPHBIX
JIMH3 HOCHUT MEPUOJUYECKHM XapakTep, MPUYEM OCHOBHOE IIONOJHEHHE 3allacoB JTUX JIMH3
IPOUCXOIUT B BECEHHMH mepuoa. ATMoc(epHble OcaJKki HMH(QUIBTPYIOTCS HAa CPaBHUTEIBHO
HEOOJIBIIION  MJIOLIag¥, TOITOMY NHMTAaHUE MOATAKBIPHBIX  JMH3  MOXKHO  CUHTATh
KOHIEHTPUPOBAHHBIM.

Ilo ycnoBusM mnWTaHWs K TMOATAKBIPDHBIM JIMH3aM OJM3KM TOJUIMMaHHbIE JIMH3BI,
pacnpocTpaHeHHble Ha YepHbIX 3eMJIIX U UCIIOJIb3yEMBbIE JIJISl HYK] dKUBOTHOBOACTBA. [[ist Bcex
JIMH3 MPECHBIX BOJ XapaKTEpHO HAJIUYME MEPEXOAHON 30HBI OT MPECHBIX BOJ K COJIEHBIM, B
npejenax KoTopoil MUHepaan3aus MOCTENEeHHO U3MEHSETCS OT MUHEPATN3alluu IPECHON BObI
710 HanOoJIbIIe MUHEPATU3aI[H COJICHON BOJIBI.

B pas3pese cMeHa mpecHbIX BOJA COJEHBIMU MPOUCXOAMT Ha HEOOJBIIOM HHTEpBaJe,
UCYHCIIIEMOM MeTpaMHt. B ninane nepexoaHasi 30Ha MOKET JJOCTUTaTh HECKOJIBKUX COTEH METPOB
U Jlaxe KWIOMETPOB (Ui KPYIMHBIX JIMH3) B pe3yibTare TUIPOAMHAMHYECKOTO CMEIIEHUS
IIPECHBIX U COJIEHBIX BOJI.

Baxxno o0paTuTh BHUMaHHE, YTO B YCIOBHUSAX AapUAHBIX 30H, XapaKTepHU3YIOIIUXCS
NeGUIUTOM HPECHBIX BOJI, UCMOIb30BaHNE c1a00 MUHEPAIM30BAHHBIX BOJ MEPEXOJIHON 30HBI B
CMEIIEHWH C TMPECHbIMU BOJAMH JIMH3bl JOJDKHO MPOUCXOIUTh TakuM 00pa3oM, UYTOObI
MUHEpAIU3alUs CMECH HE IMpEBBbIIANA JAONYCTUMYI0 HOPMY. OTO MOXKET CYIIECTBEHHO
YBEJIMYUTH SKCIUTyaTallHOHHBIE 3a1achl MOA3EMHBIX BOJI, IPUTOAHBIX JIJIsl BOJOCHA0KEHUSI.



BBIBOP PACYETHOM CXEMbBI 1 OCHOBHBIE OJIOKEHUA
ITIO OHEHKE SKCIINIYATAIIMOHHBIX 3AITACOB JIMH3
INPECHBIX BOJ

Bb100op pacueTHOii cXeMbI ISl OLIEHKH
IKCIIYaTAIIMOHHBIX 3aMACOB JIMH3 MPECHBIX BOJ

OCHOBO# OILIEHKH SKCIUTyaTAIllMOHHBIX 3allacoB JIMH3 MPECHBIX BOJI SIBISIFOTCS YCJIOBHUS HX
dbopmMHpoBaHUs W METOJ 3KciuTyatanuu. Kak ObUIO MMOKa3aHO BBINIC, JIMH3BI MPECHBIX BOJI
XapaKTepU3YIOTCS BeChbMa pPAa3HOOOPA3HBIMU YCJIOBHSIMH TNHTaHUsA. [lo 3TUM mpu3HaAKamM
OOJIBITMHCTBO JIMH3 MOXKET OBITh Pa3/IeJICHO HA JBE IPYIIIHL.

K mepBoii rpymme oTHOCATCS THH3BI, CHOPMUPOBABIIKECS 32 CYET COBPEMEHHOTO TTUTAHHUS.

Bropas rpymmna BritoyaeT JIMH3bI, B 00pa30BaHUM KOTOPBIX POJIb COBPEMEHHOTO MUTAHUS
CPaBHHUTEIHHO HEBEIHKA. Y CIOBHO OHH MOTYT ObITh Ha3BaHBI JIMH3AMH PEITMKTOBOTO THIIA.

B mepBo#i rpymme MOXXHO BBIICIUTH JBE TOATPYIIBI, OTIMYAIOIIAECS MEXKIY CO00# Mo
YCIIOBUSAM TUTaHusl. JIMH3BI IEPBOM MOATPYMIBI XapaKTEPU3YIOTCS MMUTAHUEM C IMOBEPXHOCTH B
OCHOBHOM 32 CYeT HWHQWIbTpAMKH aTMOC(EpHBIX OCAaIKOB, IPUYEM MHUTAHUE MOXKET
OCYIICCTBIISATHCS WM HA BCEH IUIOMAAW JIMH3BI, WM Ha HEKOTOPOHW ee dacTu (JIMH3BI
WH()HUIBTPAIMOHHOTO TTUTAHUS).

JIMH3BI IPECHBIX BOJ| BTOPOH MOATPYIIIBI XaPaKTEPU3YIOTCS HATUIHEM JIMHEHHOTO KOHTYpa
UTAHUS.

Kaxxnas u3 yka3zaHHBIX MOATPYIIT MOXKET OBITh pa30nTa Ha JBa THIIA:

a) JIMH3BI C IEPUOINICCKUM TUTAHUEM U

0) JTMH3BI C TOCTOSTHHBIM TTUTAHUEM.

Cnenmyer wuMeTh B BHIY, 4YTO THIM3ALUUs JIMH3 TIPOM3BOJUTCA TI0  XapakTepy
peo0IagaroIero MUTaHus.

JIMH3BI TIPECHBIX BOJ, OTHOCSIIMECS K TIEPBOM MOATPYIIE, XapaKTEPU3YIOTCS IUPOKUM
pacmpocTpaHeHHEM U 00pa3yroTCs He TOJIBKO B YCIOBHAX apUIHOTO KJIMMara, HO U B palloHax C
OOWJIBHBIMU OCaJKaMH. B 3Toif moarpymme HauOOJBIIUM Pa3BUTHEM IOJIb3YIOTCS JIMH3BI C
MEPHOANYCCKUM TMUTAaHUEM, a UMEHHO: MOATAKBIPHBIE, IUMAHHBIC, TOJIIECUaHbIe, OCTPOBHBIEC,
JIOHHBIE JIMH3BI W JIMH3BI, (hOopMHpYOIIKEcs B opolnaeMmbix paiioHax. Crofa ke MOTYT ObITh
OTHECEHbl W HEKOTOpBIC THITBI JIMH3, (DOPMHUpYIOIIHECS B TMPEATOPHBIX O00JIaCTAX 3a CYET
MOBEPXHOCTHOTO CTOKA.

Ko BTOpoMy THIY TEepBOH MOArPYIIBI MOTYT OBITH OTHECEHBI, TO-BHIAMOMY, JIMH3BI
KOHICHCAIIMOHHOTO MTUTaHMUS.

JIMH3BI TPECHBIX BOJ[ BTOPOW MOATPYMIBI (HOPMHUPYIOTCS BIOIL PYCeNT PEeK U KaHAJIOB
(moapycnoBsie MMH3b1). Hanbonbiiee pa3BuTue UMEIOT JIMH3BI MPECHBIX BOJ MEPBOTO THIIA, T. €.
JUH3BI C TepuogudeckuM murTanueM. CroJa OTHOCSTCS JIMH3BI, OOpasyromuecs: BIOJb
HEOOJBIINX KAaHAJIOB S PEK B YCIOBHUSIX PE3KO M3MEHSIIOIIETOCS Pacxojia BOJbI B UX PYyClax, a B
OTJICBHBIX CITy4asX U MOJHOTO MPEKPAIICHUS TUTAHHMSL.

Bropoii Tin 3T0# mOArpynel BKIIOYAET JIMH3BI, (POPMUPYIOLIUECS BIOIb KPYITHBIX KaHAJIOB
U PEK CO CPaBHUTEIILHO HEOOJBIIMMH H3MEHEHUSMHU pacxogoB. K 3ToMy TNy MOTyT OBITh
OTHECEHbl W JIMH3bI, MHUTAHWE KOTOPBIX MPOWCXOJUT B TPEATOPHBIX OO0NACTAX 3a CUeT
MOJI3EMHOTO CTOKAa TIPECHBIX BOJ, BHEAPSIONIMXCS B COJICHBIC BOJBI, a TAaKKe JIHH3BI,
o0pasyrommecs BA0JIb MOPCKUX MOOEPEKH.

Ko BTOpoOii TpyIie MOTYyT OBITh OTHECEHBI KPYIHBIC JMH3BI MPECHBIX BOJ, COBPEMEHHOE
MUTaHHE KOTOPHIX HEBEITMKO MO CPaBHEHHIO C €CTECTBEHHBIMU 3amacaMu. BooOrie roBops,
TaKHWe JIMH3BI WJIM HAXOMATCS B COCTOSHUM OTHOCHTEIIBHOTO PAaBHOBECHS HIIM K€ TOCTEIIEHHO
YMEHbINAIOTCS B pa3Mepax. HepaBHOBECHOE COCTOSIHHE JTMH3 MPU UX CTATHBAHUH OOYCIIOBICHO
TE€M, YTO PACXOJ IMPECHBIX BOJ BCJCJACTBHE IPOIECCOB HCHAPEHUS, THIPOJIAHAMUYECCKOTO
cMenieHus U AuQy3un MpeBbIIaeT MUTAaHUE TUH3BI.

DKCIUTyaTallMOHHBIE 3alachl JIMH3 TPECHBIX BOJ ONPEACISIOTCS WX €CTeCTBEHHBIMH
pecypcamMu U eCTeCTBEHHBIMHU 3amacamu. [[Jisi TUH3 MPECHBIX BOJ MEPBOM T'PYMIBI OCHOBHYIO
POJIb UTPAIOT €CTECTBEHHBIE PECYPCHI: MTAaHUEM BOJ1032a00pa 3a CYET €CTECTBEHHBIX 3allacoB B
OOJIBIIMHCTBE CIIY4aeB MOXKHO MTPEHEOPEUb.



JU1 TMH3 NIPECHBIX BOJ COBPEMEHHOE NMUTaHHE MMEET OCHOBHOE 3HAUEHHUE, €CTECTBEHHBIE
3amackl MOTYT pPacCMaTpUBaTbCS KaK pE3EpBHbIE, YAaCTUYHOE HCIOJIb30BAaHME KOTOPBIX
BO3MO>KHO B IIEPUO/IbI OTCYTCTBUS TUTAHUS.

JUis JIMH3 OPecHBIX BOJ BTOPOM IpyIIbl MUTaHUE BO103a00pa MOXeT oOecreunBaThcs B
3HAYUTEIBHON Mepe 3a cueT CpabOTKM eCTECTBEHHBIX 3amacoB. sl KPYHHBIX MOJMECYaHbIX
JMH3 COBPEMEHHOE IUTaHWE OyJIeT HMMeTb BTOPOCTENEHHOE 3HAY€HHWE, HO U OHO JOJIKHO
YUUTBIBATHCS IPU OLIEHKE IKCIITYaTal[MOHHBIX 3aI1acOB JIMH3 IPECHBIX BOJ.

B OonbmmHCTBE CllydyaeB TUAPOr€OJOrMYECKUE YCIOBMS JIMH3 IPECHBIX BOJ MOXHO
IPEJICTAaBUTh JBYMsI OCHOBHBIMM pAacYeTHBIMHM CXeMaMM: 1) JMH3BI TpPECHBIX BOJ B
HEOI'paHMYEHHOM IIIacTe; 2) JIMH3bI IPECHBIX BOJ B IOJYOrPAHUYEHHOM IUIACTE C JMHEHHBIM
KOHTypoM nuTanus. O0e cxeMbl MOTYT ObITh PACCMOTPEHBI B YCIOBUSAX OTCYTCTBHUS U HAJTUYUS
IUIAHOBOM HEOJHOPOIHOCTH BOJOBMEIIAIOLINX OPO/.

JIutonorudeckue paspesbl BOAOHOCHBIX TOJIL] MOPOJ, BMELIAIOLUIUX JUH3bI MIPECHBIX BOJ,
XapakTepU3yOTCs 3HAUYUTENIBbHBIM pPa3HOOOpa3ueM, HO B OOJBIIMHCTBE CIy4aeB HUX MOXHO
CBECTH K JIBYM CX€MaM — OJHOCJIOMHBIN U IBYXCJIIOMHBIHN IUIACT.

ITo ycnoBUsIM KOHTaKTUPOBAHUS NMPECHBIX BOJI C COJIEHBIMU B IJIAHE MOT'YT OBITh BBIJCICHBI:
1) npecHble BOABI, OKOHTYPEHHBIE COJICHBIMH CO BCEX CTOPOH, U 2) IPECHBbIE BOJBI,
OTPaHUYEHHBIE COJICHBIMU YaCTUYHO.

Ilo ycnoBusM 3aneraHust JIMH3bI B pa3pe3e MOIYT BbLIENAThCA: 1) nMH3a, 3aneraromas
IOJTHOCTBIO HA COJICHBIX BOJAX; 2) JIMH3A, 3aJlerarolias YaCTUYHO Ha COJICHBIX BOJAX M YACTUYHO
Ha BOJOYNOpE, U 3) JIMH3a, 3aJIeratollas B OCHOBHOM Ha Bojoymnope. CiiefyeT OTMETUTb, YTO BO
MHOTMX ClIydasiX, KOIJla IIpPECHble BOJbl MOJCTUJIAIOTCS COJIEHBIMH, IOCJIEJHHE ObIBAIOT
OPUYPOUYECHBI K MOpOJaM C XYyIIIUMH (DUIBTPAIIMOHHBIMH CBOWCTBAMH IO CPAaBHEHHIO C
HOpPOJaMU B 30HE IIPECHBIX BOJ.

Cucrema mnpecHble — COJIEHBIE BOJbl, CTPOTO TOBOPS, SIBISETCS HEOAHOPOJHOW U
XapaKTepU3yeTcs pa3iIu4HbIMU YIEIbHBIMU BecaMU M Bs3KocTsAMU. OJHAaKO 3TO pa3iauyue
¢u3nyecKux MapaMeTpoB IPECHOM U COJIEHOM BOJbI B OOJBIIMHCTBE CIy4aeB HAaCTOJIBKO
HE3HAUUTENIbHO, YTO B NPUOJIMKEHHBIX pacueTax MM MOXKHO IpeHeOpeub M paccMaTpuBaTh
IIPECHBIE U COJIEHBIE BOJBI KaK OJHOPOIHYIO KUIKOCTD.

OCHOBHBIE M0JIOKEHUS MO OlleHKe IKCITYaTAIIMOHHBIX 3aM1ACOB JIMH3 MPECHBIX BOJ

BaxueiiimmmM ¢GakTopoMm, OMpeeNsiomM dKCIUTyaTalliOHHbIE 3amachl JTUH3 MPECHBIX BOJI,
SABJISIETCST  OOECTIIEYEHHOCTh BOJ[03a00POB TMHUTAHHEM TMPECHBIMH BOJaMH Ha BECh IMEPUO]
JKCIUTyaTaluu.

[Tutanue BO03a00POB, IKCILUTYATUPYIOMIUX MPECHBIE BOJIBI JTUH3, MOXKET OCYIIECTBISATHCA
KakK 3a CYCT BO30OHOBIISIEMBIX, TAK 1 32 CYET €CTCCTBECHHBIX 3aI1acoB.

B pa3HbIX ycrnoBUSX M B 3aBUCUMOCTH OT Pa3MepOB JIMH3 MPECHBIX BOJI, a TAK)KE BEITHYUHBI
U XapakTepa BOJ0OTOOpa poJib €CTECTBEHHBIX PECYPCOB U €CTECTBEHHBIX 3alacoB B MHUTAHUU
BO/103a00pOB OyaeT paznuuHoi. [Ipu 3TOM ciienyeT UMeTh B BUAY, YTO €CTECTBEHHBIE PECYpPChI
MPECHBIX BOJ JIMH3 MOTYT BO3pacTaTh B IpPOLECCE HKCITyaTallid 3a CYET YMEHBbIICHUs
TpaHCIIUPAIIMU U UCTIAPEHUSI C JEMPECCHOHHON MOBEPXHOCTH TPYHTOBBIX BOJ MJIM K€ 3a CUET
MOJMUTHIBAHUSI CO CTOPOHBI BOJOEMOB W BOJAOTOKOB. Crenuduka IWH3 TPECHBIX BOJ
3aKJTIOYAETCS B TOM, YTO B MPOIECCe 0TOOpa MPECHON BOJIBI BO3MOXKHO IOJICACBIBAHUE COJCHBIX
BOJI KaK CHH3Y, TaK U CO CTOPOHBI OOKOBBIX TPAHUI] INH3HI.

[TockonbKy BepTUKAIBHBIE pa3MEphl JIMH3 BO MHOTO pa3 MEHBIIE WX TOPU3OHTAIBHBIX
napaMeTpoB, MOATATUBAHUE COJEHBIX BOJ CHU3Y MPOMCXOAMUT 3HAYUTENIBHO OBICTpee, YeM CO
CTOpOHBI OOKOBBIX TpaHUIl. [l TpemoTBpalieHusi BTOPXKEHHS COJEHBIX BOJ HEOOXOIMMBI
3alMTHBIE MeponpusTths. [lonTaruBanue COJIEHBIX BOJ CHU3Y MOXKHO HMCKIIOYUTH CHAPEHHOU
orkaukoi (baOymikun, ['nasynos, ['ompabepr, 1962; babymkun, ['nasynos, IlleBuenko, 1958,
1960). AHanoruuHbIM 00pa30M OCYIIECTBISETCS 3allUTa MPOTUB MOATITUBAHUS COJEHBIX BOJ
COOKYy.

OpnHako, ecnu TMpHU TOJACACHIBAHUU COJEHBIX BOJ (CHH3y WM COOKY) MHHEpaTH3aIus
0oTOMpaeMol CMEIIaHHOW BOJIBI B TEYEHHE BCETO CPOKa IKCILTyaTalusl B0103a00pa HE MPEBBICUT
JOMYCTUMYIO HOPMY, TO OTIaJaeT HEOOXOAMMOCTh B TaKHMX 3aIIUTHBIX MEpONpUITHSX. Takum



00pa3oM, BOIIPOC O CHOCOOE IKCIUTyaTallly JIMH3BI C 3alIUTOM OT MOACACHIBAHUS COJICHBIX BOJ
win 0e3 3allluThl, a CJIeI0BaTeIbHO, M OIEHKa S3KCIUIyaTallMOHHBIX 3alacoB IMPECHBIX BOJ
JOJDKHBI PEIIAaThCs C YYETOM IOATATMBAHUS COJIEHBIX BOJ M IIPOTHO3a M3MEHEHUS KauecTBa
0TOMpaeMoi BOJBI.

IIpy oueHKe 3KCIUTyaTallMOHHBIX 3alacoB JIMH3 IPECHBIX BOJ ONPEJIEICHHOE 3HAYEHUE
UMEeT HaMeyaeMblii pexuM paboThl BOA03a00pOB (NMOCTOSHHBI OTOOpP BOABI WU
NEpUOIMYECKUN) M MHHEpaJIM3alMs IPECHBIX M COJCHBIX BOJ, B OCOOCHHOCTH, KaK YiKe
OTMEYAJIOCh, XapaKTep U3MEHEHHUsI MUHEPAIN3alliu BOJIbI B IEPEXOAHOMN 30HE.

JUist 3aCyIUTMBBIX 00JIacTel TOIHKHBI OBITh M3BECTHBI TPEOOBAHUS K IUTHEBOM BOJE, TaK Kak
3leCh B pAlE CiIy4aeB MPHUXOAUTCA SKCIUTyaTUPOBATh BOJY C HECKOJBKO TOBBIIICHHOMN
MuHepanuzanue. [Ipy HamuuuuM yka3aHHBIX JAHHBIX MOXET OBITh OCYIIECTBJIECH MPOTHO3
M3MEHEHHUs MUHEpaTu3aluud OTOMpPAaeMbIX BOJ U PEIIeH BOMPOC O HEOOXOIUMOCTU 3alUTHI
B0J103200pOB OT IMOJICACHIBAHHSI COJIEHBIX BOJI CHU3Y MK ¢ O00KOB JmH3bI (baOymkuH, ['a3yHos,
Iompaoepr, 1962). Ilpu nmpounx paBHBIX YCIOBHUSAX IKCIUTyaTallHOHHBIE 3aIlachl, MOJACYUTAHHBIC
U3 yCJOBHUS HEIOIMYCTUMOCTH TOJICACHIBAHUS COJICHBIX BOJ, MOTYT OBITh OTHECEHBI K BBICOKHM
kareropusiM (A u B), a skcmmyaralinoHHbIE 3amachl, MOACUUTAHHBIE C YUYETOM I0JCACHIBAaHUS
COJIEHBIX BOJ, HO IpPU YCIOBUHM, YTO MHUHEpPAIU3aLUsi CMECU HE IPEBBICUT JOMYCTUMYIO
HOPMY,— K HU3KUM Kareropusim (C). DTu NOJI0KEHUS SBISIOTCS OOIIUMU JJI BCEX TUIIOB JIMH3.

Huxe KpaTko oOCTaHOBUMCS «a HEKOTOPBIX OCOOEHHOCTAX OLEHKHM 3alacoB JIMH3
UHOUIBTPAMOHHOTO TUTAHUS U TIOJIPYCIOBBIX JIUH3.

JIMH3bI HHQUIHLTPAUOHHOTO MATAHUS

Kak yxe oTMedanoch, JJMH3BI 3TOTO THUIA XapaKTEPH3YIOTCS B OCHOBHOM MEPUOIUYECCKUM
MUTaHUEM, OCYIIECTBIISIONIMMCS B TEUEHUE HEMPOJOKUTEIFHOTO BpEMEHH (HECKOJIBKO HEeelNb
U pexxe MecsieB). Kpome Toro, B 3aCylIIHBBIX 00aCTAX BO MHOTHX CIyYasX MUTAHUE dTHX JIMH3
B TEUEHHE HECKONBKHUX JIeT moapsan (2—3 roma) MOXKET OTCYTCTBOBATh BOOOIIE WU PE3KO
YMEHBIIATHCS. B CBS3M ¢ 3THM 3KCIUTyaTallMOHHBIE 3aMachl MPECHBIX BOJ| YKA3aHHBIX JIMH3 IS
HEHTPaIN30BaHHOTO BOJOCHAOKEHHUS JJOJKHBI ONPEAETATHCS UCXOAS U3 YCIOBUSA, YTO B TEUCHUE
2—3 3acynUIMBBIX JIET IHTaHUE BOJ03a0opa OyaeT OCYHIECTBIATHCS 3a CUET CpPabOTKHU
€CTECTBEHHBIX 3aI1acoB.

[Tpu oxapakTepu30BaHHBIX YCIOBHSIX HEBO3MOXKHO OPHEHTHPOBATH MCIOIH30BAHUE MEITKHX
JMH3 TPECHBIX BOX MHGMMIBTPAMOHHOrO mHUTaHWs (mwromamsio g0 1 xw®) s
[EHTPAIM30BAaHHOTO BOJIOCHAOKEHHSI J1a)ke HEOOJBIINX HACEIICHHBIX ITYHKTOB. MENKHE JTHMH3BI
MOTYT CIYXHTb JIUIIb 00BEKTOM 3KCILTyaTalluu ¢ MEPUOJMUECKUM OTOOPOM MpecHBIX BoA. s
TaKWX JIMH3 CPETHETOJI0OBOM OTOOp BOJBI HE JIOJDKEH TMPEBBINIATH CPEAHETOJOBOTO IMHTAHHS
JUH3BL. DKCIUTyaTallus HeOOJBIIMX JIMH3 IPECHBIX BOJ MOXET OCYIIECTBIATHCS IyTeM
MOCIEI0BATENbHOIO BBOJA B pabOTy OTAEIBHBIX B0/J03a00pOB (KOJOIEB, CKBAaXHH) C
BPEMEHHBIM IpeKpalieHueM UX paboThl MOCe TOro, Kak MUHEpalIu3alus OTKauMBaeMoil BOJIbI
BCJIE/ICTBHE T10JICOCA COJIEHBIX BOJ TOCTUTAET MPENEIbHON HOPMBI.

JInH3bl MHQUIABTPALIMOHHOTO MUTAHMS CPEIHUX Pa3MepoB (IUIOLIA/b JIMH3BI UCUHUCISAETCS
HECKOJIbKUMH ~ KBQJIDATHBIMH ~ KHJIOMETpaMH)  MOTYT  MPEICTaBUTb  WHTEpEC  JUIA
[EHTPAJIM30BaHHOTO  CEJIbCKOXO3AWCTBEHHOTO BOJOCHAOXeHHs U oOecredyeHus BOJOU
HEOOJIBIIIMX TPOMBIIUICHHBIX MPEINPUATHIA C OOIIEeH MPONU3BOAUTEILHOCTHIO BOJ03a00POB 10
JIECATKOB JINTPOB B CEKyHIy. BepxXHHM MpeaenoM 3KCIUTyaTallMOHHBIX 3allacoB TaKUX JIMH3
SIBIISICTCS. CPETHSSI MHOTOJICTHSISI BEIMYMHA TMTAaHUS JIMH3BL. OKCIDTyaTallMOHHBIC 3aIachl
IPECHBIX BOJI JIMH3 OIPEIENAIOTCS C YYeTOM IIOJIOKEHHs! JAWHAMHUYECKOTOo YPOBHS BOJBI B
BOJ103200pax W BO3MOXKHOTO W3MEHEHHsI MHUHEpalW3alliil OTOMpaeMOW BOJBI B 3aCyILIHBBIE
rojisl. B 3acynuinBbie To/1bI MUTaHUE BOJI03a00pPOB OY/IET OCYIIECTBIATHCS B OCHOBHOM 32 CUET
c(OPMHUPOBABIINXCSI HA JIMH3E €CTECTBEHHBIX 3aITacoB MPECHBIX M COJOHOBATHIX BOJ K HaYaly
3aCyLUIMBOTO BpeMeHH. B 3TOT mepuoj LenecooO0pa3HO MO COTJIacOBAaHHIO C CaHUTAPHBIMU
OpraHaM# JOIyCTUTh K YIIOTPEOJICHHIO BOJY HECKOJIBKO TMOBBIIIEHHO MHHEPATU3allid B
CpPaBHEHMHM C KOHIMIMOHHOM, WHAaue HKCIUTyaTAallMOHHBIE 3allachl MPECHBIX BOJ OKaXYTCS
KpaliHe OIrpaHUYEHHBIMU.

KpymnHble JIMH3BI MPECHBIX BOJ, 3aHUMAIOIINE IUIOMAM B JIECATKH U COTHU KBaJPaTHBIX



KAJIOMETPOB, MPHUTOIHBI IS IEHTPATM30BaHHOTO BOJAOCHA0XKEHHUS C PacXoJ0M BOI03a00POB B
COTHH METPOB B CeKyHay. Ha Takmx JmH3ax OTOOp BOJBI MOXKET CYIIECTBCHHO IPEBBINIATH
BO300HOBIISIEMbIC 3allachl MPECHBIX BOJ, T. €. MUTAHHE BOJ03a00POB MOXKET 0a3upoBaThCA HE
TOJIbKO Ha BO300OHOBIISIEMBIX pecypcax IPECHBIX BOJ, HO M B 3HAYMTEIBHOM Mepe Ha
CTaTHYECKHUX 3aracax IMPECHBIX W COJOHOBATHIX BOJA. METOIMKA OIEHKH SKCIUIyaTallMOHHBIX
3aIacoB KPYIHBIX JMH3 MPECHBIX BOJ MOAPOOHO M3JI0KEHA B HEKOTOPHhIX padoTax (baOyrikuH,
['mazynoB, I'onpnbepr, 1962; babymkun, [mazynos, [lleBuenko, 1958; «JIMH3BI MpPEeCcHBIX BOJ
nycteiany U3n. AH CCCP, 1963).

JIMH3bI PECHBIX BO/I BOJIM3H KAHAJIOB U peK (MOAPYyCa0BbIe JUH3bI)

HpI/I OLCHKC 3KCINNTYyaTaAlMOHHBIX 3aIllaCOB JIMH3 IPCCHBIX BOA CJICAYCT YUUTHIBATH HAJIUYUC
JIBYX OCHOBHBIX CXEM CBSI3U TPYHTOBBIX BOJI C KaHAJIAaMU WJIM IBYX PEKUMOB (PHIIbTPAIINH:

1)  cBoOoOaHOTO pekUMa GUIBTPALIMH, KOT/A JHO KaHalla HACTOJILKO 3aUJICHO, YTO TIOTEPH
Ha (PUIBTpALMIO OCYIIECTBISAIOTCA MyTEM JIOKJEBaHUs M3 KaHasa. Takue YCIOBHS BO3MOXKHBI
TaKXe M B CIy4asx, KOTrJa KaHall MPOTEKaeT B CJI0€ OTHOCUTEIBHO C1a00 MPOHULAEMBIX TTOPOJ,
MOKPBIBAIOIIUX XOPOIIO MPOHUIIAEMbIE BOJOHOCHBIE TMOPOABI, K KOTOPBIM MPHYPOUYCHBI
TPYHTOBBIE BOJEI, U

2) MOJMNEPTOro pexuma (QUIbTPallUU, XapaKTePU3YIOUIETrocs MPsIMON TUIPABINYECKOM
CBSA3bIO I'PYHTOBBIX BOJ € KaHAJIOM, B KOTOPOM MMOAACPIKUBACTCS 60H€€ WY MEHEe TTOCTOSHHBIN
HaIop.

Jlnst mepBoii cxeMbl (HIBTpAK (CBOOOIHBIN PEXHUM) IPU pacyeTe MPOU3BOAUTEIBHOCTH
B0/103a00pa MOKHO CXEMaTHU3UPOBATh KaHAJ B BUJIE JJMHHUH C ITOCTOSHHBIM pacxoaoM. Bennunna
ATOr0 pacxojla HAXOIUTCS [0 MaTepuajaM THUIPOMETPUUYECKHX OIPEJCICHU Ha CTBOpPax
(moTepu Ha €OUHUILY JUIMHBI KaHalla MPEJICTaBIISIIOT CO00M OTHOIIEHHE Pa3HOCTU PACXOAOB IO
CTBOpaM K pPACCTOSIHUIO MEXJIy HUMH), CKOPPEKTHPOBAHHBIX IO JAaHHBIM HaOJIOJEHUI 3a
PEKUMOM TPYHTOBBIX BOJI B TEUEHUE HE MEHEe To/a.

B ycnoBusix ¢cBoOOIHOTO pexknma (QUIBTPAIIUN B OJHOPOIHOM ILIACTE pacdyeT Bojo3adbopa
MOXKET OBbITh NPHUOIIKEHHO TMPOU3BENEH IyTeM HAJIOXKEHHS Ha €CTeCTBEHHBIM IOTOK,
c(hopMUpOBaBIIUICS MO BIUSHUEM KaHaia, I0TOKa OT HameyaeMoro Bojao3abopa. Eciu otcuer
MOHIKEHUSI  YpOBHEW  BECTM  OTHOCUTENBHO  CBOOOJHON  TMOBEPXHOCTH  IOTOKA,
chopMupoBaBIIecsS TMMOJ JACHCTBMEM KaHalla, TO PACCUUTHIBATH MPOU3BOIUTEIHHOCTD
B0/103a00pa MOKHO KakK JJIsi HEOTPAHUYEHHOTO OJTHOPOAHOTO BOAOHOCHOTO TIIACTa.

BaxxHo yuuThIBaTH B pacyeTe, yTO KaHajbl, B OCOOCHHOCTH Pa3BOIIINE, paOOTAIOT B TOLY
6—8 wMecsaneB. Bo Bpems mnpekpamieHuss paboThl KaHala MNUTaHUE Bojao3zabopa Oyner
OCYIIECTBIISATHCS JIUIIb 33 CYET UCIIOJIB30BAHMS CTATHUYECKUX 3amacoB JIMH3BL. OYEBUIHO, B 9TO
BpeMsl HAYHETCsl CHIIKEHUE YPOBHS BOJBI B BOJ03a00pax M MPOJBUKEHHE K HUM TPaHHIIBI
MMPECHBIX MW COJICHBIX BOJ. Ecimu mn3Becten PEXKUM IMIUTAHUSA TPYHTOBBIX BOJ M3 KaHalla, TO
CHU)KEHHME YPOBHS BOJBI B BOJ03a00Ope ToOcie MpeKpamieHuss paboThl KaHalla MOXET ObITh
OTIPEIETICHO TIO CIeAyoIIeil hopmyse, TeMCTBUTEIBHON MPHU YCIOBUH, YTO HA OOJIbIIEH YacTH
JIMH3BI TPECHBIE BOJIBI paCIioaraloTcs Ha BOHOHerOHHHaeMOﬁ MO/IOLIBE:

. ]] (XXI, 1)

W aTl ) R(ul a(T—t,)

s—s,+ Ah [VaT—-Va(T—1)] - ]m

re Sg — MOHWKEHUE YPOBHS B BOA03a00pe, padOoTaIoeM IpY OTCYTCTBHH BOJIBI B KaHAIE;

d — paccrosiHHEe OT Bo103a00pa 10 KaHaia;

T — mepuox BpeMEHH MEXAY NPEABIYIIAM M TOCIEAYIOIIAM IyCKOM BOJBI B KaHAI
(mpubamxeHre MoxHo npuHUMath T = 365 cyTok);

t — IpOMOMKNUTENHHOCTH paOOTHI KaHalIa B TOAY;

( — MOTepH BOJbI U3 KaHaJla Ha eIMHUILY ero JIJTuHBI;

kK — ko3 punueHT GUabTpauu BOJIOHOCHBIX MTOPOJI;

Ney — cpemHsiss MOIIHOCTH BOJOHOCHOTO TOPHU30HTA 3a IMEPUOJ NpEKpalieHHs padoThI
KaHaJa;



K*h
a=—— - k03 UIHEHT YPOBHEIIPOBOIHOCTH;

Ro.— dyskms, onpenensiemas o rpapuky (puc. 43).
JIJiss TMHEWHOTO psfa CKBOKWUH OOJIBIION JUIMHBI, PACIIOJIOKEHHOTO MapalIeIbHO KaHAIy,
BEJIMYMHA Sg PACCUUTHIBACTCS 110 CIEAYIOIIeH hopmMyIie:
c c
Sp = L*(O.56+—*In

k* hCp *o 27 21,
I'me Q — 1eOUT CKBaXUHBI PAAIA;
O — PacCTOSTHUE MEXAY CKBOKUHAMU B PSILY;
lo — pailnyC CKBaYKHHBI.

), (XX]I, 2)

Jliis BTOpOi cxembl (puimbTpauuu (MOANEPTHIA PEKUM U YCIOBUE MOCTOSHCTBA HAropa Ha
KaHaJie) METO/IMKa pacueTa Bogo3adopa B HACTOsIIIEE BpeMst 10CTaTouHO pa3zpadorana (bouesep
u Bepurun, 1961), npuyem ompeneneHrne BEIMYMHBI BOJ03a00pa MPOM3BOIUTCS B YCIOBHSIX
YCTaHOBUBIIETOCS JBM)KEHMS. 3aMETHM JIMIIb, YTO, KOTJa JHO KaHajla 3aWieHO, HO pa3pblBa
MOTOKA HE MPOUCXOAUT U CTENEHb KOJbMaTalluU B Mpoliecce paboThl BO103a00pa CyIIECTBEHHO
HE BO3pacTaeT, TO PacCUMThIBATh BOJ03a00p MOXKHO OObIYHBIMM MeTogamu. Ho g ydera
BIIUSHUS Ha JeOUT BOJ03a00pa CONPOTUBIEHUS B 30HE KOJIbMATAIMU MOPOJ B pacyeT cleayeT
BBECTHU JIONOJIHUTEIBHOE PUIIBTPALIMOHHOE COIIPOTUBJIEHUE MIOTOKA, KOTOPOE, M0 IPEIIOKEHHUIO
B.M. IllecrakoBa (1961 r.), yuuThiBaeTcs HyTeM BBEICHHS OMOJIHUTEIHLHOTO PACCTOSHUSA
B0/103a00pa OT KaHaja WU PEeKHU.

Bennuuna 3TOTO JIOTIOJIHUTEILHOTO I g e e
COTNPOTHUBIICHUS JOJKHA OBITh OMNpeaesieHa TI0 ’ SO P Q | ;’.' .
JTaHHBIM crienuaIbHbIX [MOJIEBBIX b SRS ARl G-

TUPOre0JIOTUYECKUX padoT.

IIpu OnM3KOM pacHojOKEHHU BOAO03a0Opa OT ‘
KaHala BO3MOXXHO YBCIMYEHHE CONPOTUBICHUS . ;. i
J0Xa KaHaya Mo/ BIUSHUEM €ro KOJbMaTaIiH. » X ‘

B HacTosiiee BpeMsl He UMEETCSl HEOOXOMUMOM /P rmrm s bbb persn o rore
METOJUKH Ul MIPOrHO3a 3Toro sAsieHusd. Ho Tak kak
BJIMSHUE KOJIbMATallud Ha IPOU3BOJUTENLHOCTD
B0J103a00pa MOXKET CKa3aThCsl CYILECTBEHHBIM, TO
npuOIMKEHHAss OIIEHKa €ro IMPOM3BOAMUTCA IO
JTAHHBIM JUIUTENIBHBIX MOJIEBBIX OMBITOB U HAOIIOIEHUH.

B 3axitoueHne oTMETUM ClleyIolee:

1. DkcmmyaTallMOHHBIE 3amachl MOJPYCIOBBIX JIMH3 HE JOJDKHBI IPEBBIATh BETMYMHBI
MUTAHUS B €CTECTBEHHBIX YCIOBHSIX.

2. BcnencTBue ucnapeHusi pacxojl €CTECTBEHHOrO MOTOKa (MMTaHMWs) MPEecHBIX BOJ Ha
IpaHULIe JIMH3bI MEHbLIe, 4YeM BOiM3M KaHana. [loaTromy B KadecTBe BEpXHEro Inpezaena
AKCIUTYaTAl[MOHHBIX 3allacoB IPECHBIX BOJ TMOJPYCIOBOM JHUH3bI cleayeT OpaTh BEITUYHUHY
pacxojia MpecHbIX BOJ U3 KaHaja (peKH) B CpeiHel YacTH JIMH3HI.

3. [Ipu pacdere HSKCIUTyaTallMOHHBIX 3allacOB TPECHBIX BOJ HEOOXOJWMO YYHUTHIBATH
cienyouiee:

1) neOuThl BOM03a00POB HE JOJKHBI MPEBBINIATH BEIMYHHBI (QUIBTPAIIMOHHOTO MTOTOKA M3
KaHaJja, paCCUNTaHHOIO 10 CPEAHEN YacTH JIMH3BI,

2) TIOHIKCHHUS B CKBXHHAX HE MOTYT OBITh OOJIBIIIE JTOMYCTUMBIX;

3) MuHepanu3anys 0oTOMpaeMol BOBI (C YYETOM IOJICACHIBAHUS COJICHBIX BOJ) B TEUCHUE
BCEro CpoKa HKCIUTyaTallid BOA03a00pa HE JIOJKHA MPEBBINIATh YCTAHOBJICHHYIO MPEAETIbHYIO
HOPMY.

Puc.43. K pacuery npeaejbHbIX
MHHepPaIu3alHuil B HEOJAHOPOAHOM
njiacre

HpOFHO3 MNOATATUBAHUA COJICHBIX BO/I CHU3Y
HpI/I OMMPEACIICHHBIX COOTHOIICHUAX MOH.IHOCTGﬁ U MHUHCPpAIM3AllUN TIPECHBIX W COJICHBIX
BOO OKCILTyaTalusa HNPCECHBIX BOJ BO3MOXHA 0e3 KakKux-JImoo MGpOHpI/ISITI/Iﬁ IO 3almuTe OT
noacacbiBaHus COJICHBIX BOJ CHU3Y, CCJIM, HAIIPUMEP, MAKCHUMAJIbHAA BECIIMUNHA MUHCPAIU3allun



CMCIIICHUST MEHbIe aonycTuMmoi. HauOombinas Bo3Mo)kHas MuHepaiau3aius BoAbl (Crax),
3abupaemMas CKBaXUHOM win Kojtoarem, paBHa (badymkun, ['nasynos, I'onsa6epr, 1962):
1. B oagHOopoaHOM mjacre:

C., =C,—(C,~C,)* h—o (XXI, 3)

2. B HeogHopoaHOoM 1acte (cMm.puc.43):
a) TPaHUIla COJICHBIX BOJI IIPOXOAMT B BEPXHEM clioe ¢ K03 duimeHToM driibtpanuu Ki:

C.x.=C,—(C,-C )*h "k, (XXI, 4)
max h * k !
0) rpaHMIIa COJIEHBIX BOJ POXOIHUT B HIKHEM CjI0€ ¢ KoddduiprenToM Gpubrpanuu Ko:
*
C.x =C,+(C,-C )*kk 2 (XXI, 5)

I'me C; u Co — MuHepaau3aIus COOTBETCTBEHHO COJICHBIX M ITPECHBIX BOJI, I/JI;

h; hp u hy — o01ast MOIIHOCTH BOJJOHOCHOTO TUIACTA, MOLTHOCTh MPECHBIX BOJ U MOITHOCTb
COJIEHBIX BOJI, M;

hi” u hy" - MomHOCTE c10€B ¢ K03 duHueHTaMu QUIBTPALMH, M/CYTKH;

h, *k, +h, *k,
h

K =

- CpeIHEeB3BEUICHHbIN KO3()PUIHEHT (UIbTPAIUM BOJOHOCHOTO

IU1acTa.

Ecin MakcumanbHash MUHEpaau3alusi BOJAbI OKaKETCS OO0Jblle JOMYCTUMOH HOPMBI, TO
HE00XO0/UM IPOrHO3 MOATATMBAHUS COJIGHBIX BOJ M M3MEHEHUs MMHEpalIM3allid BOJBI BO
BPEMEHH.

B ciydae, korga MOIIHOCTE COJIEHBIX BOJ 3HAYMTEIBHO OOJIbIIE MOIIHOCTH IPECHBIX BOJ,
yKa3aHHBIN MPOTHO3 MPOM3BOAMUTCS 10 cieayromum Gopmynam (Fomsadepr, 19625):

1. Konozenr, BCKpBIBILIMIA THOM CJION MIPECHBIX BoA (puc.44).

Bpewms (T) Hauana noacacbiBaHUS COJIEHBIX BOJ:

_2m,
0 (h —r.). (XXI, 6)

W3menenne muHepanu3aiuu oroupaemoit Bojbl (C) Bo Bpemen# (t):

C:Cl—(Cl—CO)?»%. (XXI, 7)

3. TloarsaruBaHue COJCHBIX BOJ K HECOBEPIICHHON CKBaXKUHE (pHC.45):
a) Bpems (T) Hauana nmoacacbIBaHUS COJIEHBIX BOJI:

13
T = M; (XXI, 8)
3Q1--)
p
0) m3menenne MmuHepanu3zanuu (1) orbupaemoii Bosl Bo BpeMenu (Q):
1 1 T
C=C,—(C,-Cy) E+(1—E)*3\/; . (XX, 9)

®opmyna (XXI, 7) u (XXI, 9) nelictButensusl npu t>T.

[Tporno3 MuHepalu3ali BOJbI C YYETOM MEPEXOAHOM 30HBI OT MPECHBIX BOJ K COJEHBIM
MOoAPOOHO M3JIaraeTcst B paHee omyomkoBanHOM padote (["ompadepr, 1962).

IIpu skcrutyatanuu HEOOJBIIUX JIMH3, KOTJAa MHHEpalu3alus OTOMpaeMON BOJbI OBICTPO
JOCTUTAET JIOMYCTUMOW HOPMBI, HEOOXOAUM TOOUYEPEAHBIN MyCK BOJ03a00POB, YTO MO3BOJIHT
OTKJIIOYATh 3aCOJIMBIIMECS KOJOALBI Ha BpeMs, HEOOXOAMMOE Ui OIyCKAHUS «KYIOJa»
COJeHbIX BOA (cM. puc. 44). BpeMmsi OmycKaHUS «KYIojay MPHOIMKEHHO OIICHWBAETCS 110
cienytouiei popmyie, mpeodpa3oBanHON B cooTBeTcTBHH ¢ perienuem H. C. [TuckyHoBa:
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Puc. 44, K nporwosy NOATECWRANNA €O« Prc. 45. K npornosy noRTATHEANES COACHMX B04
JCHMX WOR CHWIY K KOJOAUY M OmycKa- CHM3Y K necosepmennoll  cxknimMme

HHE €KYHOAA® COACHMX BOJ NOCAe npe-
Kpamenns ordopa n3 xosoaua

hng G f )

B dopmynax (XXI, 3) —(XXI, 10) npunsitel 0003HAYCHHS:

t — Bpewms, cyT. (110 CMBICTTY);

1o — aKTHBHAsI IOPUCTOCTB;

Q — n1eOHT CKBaXKUHBI, KOJIO/IIA, Mg/cymku;

Ik — pazuyc AHa KOJIOALA, M,

| — nnunHa duneTpa, M,

B — ko3¢ dUIHEHT, XapaKTepHU3yIONIHi HECOBEPIIEHCTBO CKBAXXHHBI U OINPEEIISIEMBIN 110

|
Ta0J1.28 B 3aBUCUMOCTH OT BEJIUYUHBI | = H’ rae h —o01mas MOIHOCTh BOJJOHOCHOTO I1JI1ACTA.

Tabauwua 28

T 'n,ua—-o.l 0,1—02 | 02—04 ' 0,4—0,6

0,608

Bep ’ 2 17 14

1,3 ‘ 11

kK — koapuiueHT QUABTPALUM, M/CYmKLL,

o u ¢ — Oe3pazmepHble KOA(D(UIIMEHTHI, 3aBUCSIINE COOTBETCTBEHHO OT COOTHOIICHHS
YAEIBHBIX BECOB U BSI3KOCTEH MPECHOM M COJICHOW BOJIBI, a CJIEIOBATENBHO, OT MUHEPAIA3ALUHI
COJICHOM U MIPECHOM BOJIbI; MPUOIMKEHHO 3HAYEHUS ¢ U € B 3aBUCUMOCTH OT MuHepanu3auu (C)
COJIEHOM BOJBI HAXOISITCA U3 Ta0iI. 29.

TaGanwua 29

NG, 2/a |
N Mo 10 | 10-20| 20—30 | 30—40
S e l
a 0,005 0,01 ‘ 0,02 0,03
: 0,05 0,1 | 0.2 03
G — Oespa3mepHblii  KO(PGUIMEHT, KOTOPBIH ¢

JOCTAaTOYHOW TSI TPAKTUYECKUX PACYETOB TOYHOCTHIO

MOKET OBITh MPUHAT PABHBIM 2,5;

Z — KOHEYHOE TOJI0KEHHE BEPUIMHBI «KYHOIa», M (CM.

puc. 44).

OcranbHple  0003HA4YEHMs]  Pa3bsICHEHBI  BBIIIE U

MOKa3aHbl HA PUCYHKAX.

IIporxHo3 NoATArMBaHMS COJIEHBIX BOJ COOKY JIs JIMH3 HHPUILTPAIMOHHOT O
NUTAHUSA ¥ KPYNHBIX NOANECYAHBIX JIMH3
Kak yxe oTmeuanoch BBIIIE, YKa3aHHBIE THITBI JIMH3 CXEMAaTHU3UPYIOTCS OTpaHUYEHHON

IUIOINAAbI0 IPECHBIX BOJI B YCIOBHSIX HEOTPAHUUYEHHOTO B IUIaHE BOJOHOCHOT'O IIIACTAa COJIEHBIX
Box. Hwke mnpuBomsarcst ¢GopMysbl, TO3BOJSIONINE OIEHUTh BpeMsl Hadaja TI0ACACHIBAHUS



conenbix BoJ (I') M M3MEHeHHe MUHepaiu3aluu BOJbl BO BpeMeHH (t) 1isi HEKOTOPBIX BUIOB
B0J103a00pa B YCJIOBUSIX OJTHOPOJHOIO IIACTA.

Q
[ﬂ & Z ['-.v 5:
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O 1 X
Oe—ne
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a v
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Puc. 46. K nporao3y noaTasrnBaHusi COJIEHbIX BOJ COOKY B JIMH3aX
HHPUIBTPALMOHHOIO NHUTAHHA W B KPYNHBIX MNOANECYAHBIX
JIMH3AX:

a — K OIMHOYHOMY BO0J103a00py; 6 — K KpYroBOil 0arapee CKBakKHH;
6 — K JJUHEHHOMY psIly CKBAKUH

1. Opunounsblil Bogo3abo0p (puc. 46, a) wiK rpynna CKBaXUH, CKOHIIEHTPUPOBAHHBIX Ha
cpaBHUTENbHO HeOombmo twomanu (baOymkun, ['mazynoB, Tompabepr, 1962;
Tomeabepr, 1962;; Coopauk BCETUHI'EO, 1963, Ne 23);

e mnhx,? r v
T = e o2 (XXI1, 11)

a) BpeMs Hayaja [oJcacblBaHUs COJIEHBIX BOJ:

C=C,+-E=%arc cos l f : (XX, 12)

0) U3MEHEHNE MUHEPATN3AI[UU BOJIBI BO BPEMCHH
2. Konbreas 6arapesi ckBakuH (KpyriioBas ranepest) (puc. 46, 0):
a) BpeMs Havaja IMoJCachlBaHUs COJICHBIX BOJI:

7— ,“".("')",(x,'-'-—/\’.-f"): (XXI, 13)

0) M3MEeHEeHHEe MUHEpAIN3aIlii BOJbI BO BpeMEHH (Bceil OaTapen CKBa)KHH B IIEJIOM):

> (: O (:n X r
C=Cy-+ ‘—_— arc cos T (XXI, 14)
l =hri, | *c*
JIuHeHbIN pan cKBaXuH (puc. 46, 6):
a) BpeMs Hayaja MojcachlBaHUs COJEHBIX BOI:
. 2nhl? [ nx, - rop ”
=——Q-r—‘ ‘~ 7 —(),l); (hl\l’ ]-_))
0) U3MeHEeHne MUHEpaTU3allui BOJIbI BO BPEMEHH:
. Ci—Cy A sl o
C=C.,—"-—:——chtg V TI—- (.\‘\I. ]())

@opmyier (XXI, 12) u (XXI, 16) neiictBurenbHsl pu t>T.

Metoanka nporHo3a U3MEHEHHUs MUHEPATU3aliK C YY€TOM MEepPeX0HON 30HbBI MPUBOAUTCS
B crnenuanbHOU Jnuteparype (baOymkun, ['masynos, T'ombnGepr, 1962; Tompabepr, 1962,
1963,).

IIporuo3 noaATArnBaHuUs COJEHbIX BOJ COOKY B MOAPYCJI0BBIX JHH3AX
[TonpycnoBble TMH3BI CXEMATU3UPYIOTCS B BUJIE MTOJIOCHI TPECHBIX MMOA3EMHBIX BOJI, C OJTHOM
CTOPOHBI IPUMBIKAIOIIUX K JIMHEHHOMY KOHTYpPY IHUTaHus (peka, KaHall), a ¢ IPOTHBOIOJIOKHON
CTOPOHBI KOHTaKTHUPYIOLIUX C COJIEHBIMHM BojaMu. B pa3spese mpecHble BOABI MPENIoIararoTcs
3aJIEraloIMHU Ha BOJIOYIIOPE.



HOI[TSII‘I/IBaHI/Ie COJICHBIX BOJ HpOH3OI>'II[eT JIMIIb B TOM CJIy4dac, €CJIM I'paHUIla COJICHBIX BOJ

nornagacT B 001acTh MUTAHUS Bon03a6opa. YCJ'IOBI/ISIMI/I, IIpHU KOTOPBIX IMOJACACBIBAHUA COJICHBIX
BOJ MOXXHO HE€ OIIaCaTbCs, ABJIAIOTCA:

a) 11 OIMHOYHOTO (WJIH TIJIOIIATHOTO KOHHeHTpI/IpOBaHHOFO) BO103a00pa

L>Y a4+ (XXI, 17)

6) ans JHHeHHOTO Psila CKBAXKHH

2nd | =khi 2rd
shmm 4 = e

L>g-arch| ———F——— | —d, (XXl 18)
\ Q

rne L — paccrosinue ot Bogo3zabopa 10 TpaHHIIbI COJICHBIX BOJI,

d— paccrosiHue oT Bogo3abopa 10 peku (KaHama), M,

Q — /IeOHT OIMHOYHOTO BOI03a60pa MM OTACIBHON CKBAXKHUHBI PSIA, M/CymKu;

h — MOIIHOCTh BOOHOCHOTO TOPU30HTA, M,

| — paccrosiHre MEXTy CKBOKHHAMU B PSIY, M

k — koo durment dunbrparmm, m/cymru;

| — €CTECTBCHHBIN YKJIOH ITOTOKA HA FPAHMIIC JIMH3bI.

Ecimu yenoBus (XXI, 17) u (XXI, 18) He cobmromaroTcs, TO B MpOLECCe IKCIUTyaTaI[uu
NPECHBIX BOJ BO3MOXHO II0/ICACBIBAHHE COJICHBIX BOJl M HW3MEHEHHE MHHEpaTU3aIliu
orOupaemMoii BoJbl. [IpHOIMIKEHHBIN MPOrHO3 3TUX SBJICHUN MPOU3BOIMTCS IO CICAYIOIIUM
3apucumoctaM (Ionpadepr, 19631, 7).

1. IloaTsiruBaHMe COJICHBIX BOJI K OIMHOYHOMY BOJ103a00py (puc. 47, a)

a) BpeMs Havajia Mo/ICaChIBaHMS COJIEHOM BObI (7) paBHO:

% radh [ (X% \2 o %],
T=T30 [z-r{_d_’ —.47], (XXI, 19)

M;

2

0) MaxcHMaJibHask BO3MOMKHAS MHHepaJu3auis OTOHpPAeMOl BOAbI:

—(' il gl
Cax=C, — arcig LA =C (XXI, 20)

— Xt
dV.t,’-—-d'-Y £ :
rae SHAUEHHEe YFrad @==arclg — 5 ——— Gepercsi W3 BTOPOH HETBEPTH.
Bt s |

Hamenenne Munepaausaunn (C) Boaw Bo Bpemenu (f) paccuntsiBaer-
¢t no opmyse

_im,dtl:[_ﬁ_ e ek C,—C | R
f—————o ‘ll l ?:—_(5_ arc am( a sin —-———Cl_(,.)ll £

> cosec? (1: —C:‘T_Zr-) (XXI, 21)

Puc. 47. K npormosy nogrsrasanes 0
COmeMMX 30% B NOApYCIOWMX ms- | a=e ( [
aax:
o — K oamsousoMy soxosalopy; O —
X aunellEoMy pRAY CEBAMMN

ITpu nonp3oBanuu popmynoit (XXI, 19) HeoOXoaAUMO UMETH B BUIY CIIEAYIOLIEE:

a) ¢ uameHenueM C ot Co 10 Cyuc YOI, OTPENEIsIEMbI apKCUHYCOM, OE€peTcsl U3 BTOPOU
YEeTBEPTH:



R oo Xy oo Gy
—- < arcsin[—-sin=
) \

= A=
=G | <%

6) npu 3navernd C=Cuax:

Y

arcsln(ﬁ-sinrc—~—’=f - .
[ d " =Gy ) PR

8) npu HameneHnn C OT Cmar A0 C, yron Gepercs #3 NEpBoi HeTEEPTH:

0 ‘._,a CS. ’.t] g- (.:"—C - _7-

~ ar "l{d.lnﬂm:- <5

2. TIpu paGote AuueRHoro paja ckpamuu (pec. 47, 6) spems NOATATH-
BaHHA COJNEHBIX BOJ ompejeasiercs no gopmyne

— 1 { 2rx, 2=d \ 2nd ‘YVT 90
T= Q’-' W’ —E(Sh—l——Sh —I—‘) — (X4 —d)‘Ch B (XM. s
T
rac | — pacCTodHUC MCKY CKBAXKUHAMU B pANY.

@dopMyITbl AJIst POTHO3a U3MEHEHUsSI MHHEPATIM3AIMK OTACIBHON CKBAKUHBI Psilia 3/1eCh HE
MPHUBOJIATCS U3-32 UX TPOMO3IKOCTH. [IpubImkeHHO (C «3amacoMy») U3MEHEHUE MUHEPATU3aIuU
MOHO paccuutaTh 1o dopmyne (XXI, 16) ang psaa ckBaKMH B HEOTpaHUYEHHOM OacceliHe
MOJI3EMHBIX BOJI, IIPH ATOM BXOJISIIEE B BRIPAKCHUE BpEeMs Hadalla IMOACACHIBAHUS COJICHBIX BOJI
omnpenensiercs mo Gopmyse (XXI, 22).

CrnenyeT MOAYEepKHYTh, YTO BCE BHIBOJABI M (POPMYJIBI, OTHOCSIIHECS K pacdyeTy BPEMEHU
HOJTSTUBAHKS COJICHBIX BOJ M MPOTHO3y M3MCHEHHUs MHUHEpaJIHM3allMy B Cllydae Bojo3abopa y
PEeKH, NEHUCTBUTEIHHBI JIUIIb IPH YCIOBHH, YTO PACXOJ BOI03a00pa MOJTHOCTHIO 00ECIIeYHBACTCS
3a CUET MUTAHUS U3 PeKH (KaHaIa).

OCOBEHHOCTHU I'MIPOI'EOJIOTMYECKUAX UCCJIEJIOBAHUI
JIMH3 ITIPECHBIX BO/JI

3ajayM ¥ HaNpaBJIeHUs] THAPOTe0JIOrHYecKHUX HcCcae0BAHMIA JINH3
NPeCHBbIX BOJ

Kommieke reosiorndeckux UCccieI0BaHuid, OCYIIECTBIIIEMBIX TIPU Pa3BEIKe MMOA3EMHBIX BOJI
BOOOIE, COXpaHseTcs W MpU M3YYEHUH JIMH3 TpecHbIX BoA. OJHAKO 0COOEHHOCTH
(GbopMUPOBaHUS JIMH3, TUAPOTEOJIOTMUECKUE YCIOBUS MX 3aJleraHMsi, PaclpoCTpaHEHUE,
0COOEHHOCTH, CBSI3aHHBIE C JKCIUTyaTallMeil NMPECHBIX BOJ JIMH3, O0YCIOBIMBAIOT HEKOTOPYIO
CHGHI/I(i)I/IKy IIOMCKOB TIPECHBIX BOJ W THAPOTCOJIOTMYCCKHUX I/ICCJ'IGI[OBaHI/II\/’I npu IleTaHLHOﬁ
pa3BeJKe U B IPOLIECCE IKCILITyaTal1H.

Kak yxe oTMmeuanoch, OCHOBHBIM YCJIOBUEM (OPMHUpPOBAHUS JHMH3 IPECHBIX BOJ
UHOUIBTPAMOHHOTO THMA SIBJSETCA HaJIMYUe NEepUOJUYECKOrO0 COCPEJOTOUYEHHOIO MHUTaHHS.
D10 ycnoBue GOpMUPOBAHUS JIMH3 OJTHOBPEMEHHO SIBIISIETCS WX TTOMCKOBBIM MPU3HAKOM.

CocpenoToueHHOE MUTaHME B BHJE HWHQWIBTPAUM aTMOC(EPHBIX OCAIKOB MOMKET
BO3HUKHYTh 3@ CUET MOHMWKEHUH B pesibedpe U HAIMYMS C MOBEPXHOCTHU XOPOIIO MPOHUIIAEMBIX
«OKOH», IPHUYEM MOCJIEeTHIE UHOTAA OBIBAIOT CBSA3aHBI U C MOJOKHUTEIbHBIMU (hopMamu penbeda
(6apxannsie mecku). CiaeayeT OTMETUTh, YTO CaMO 10 ceOe MOHWKEHUE B penbede He Bceraa
SBJISIETCS JIOCTaTOYHBIM YCIIOBHEM JJIsl BOSHUKHOBEHUSI MHTEHCUBHON MHMIbTpanuu. Hepenko
oA MOHMXKCHUAMUA, MHOI'/Ia AOBOJIbHO 3HAYUTCIIBHBIMU, IMTPECHBIX BOJ HE O6H3py>KI/IBaJ'IOCB. 3T10
CBSI3aHO C TE€M, 4YTO JHO TaKUX HOHW)XEHUH (JMMaHbl W TaJuHBI) OBIBAE€T BBIOJHEHO
TJIMHUCTBIMU OTIJIOKCHHUAMU. O)IHaKO B OOJIBLIIMHCTBE CJIy4acB MPECHBIC BOABI NPUYPOUCHBI K
MOHMXEHHBIM y4acTKaM pelibeda.

H03TOMy IIprU IOHCKaxX JIMH3 IPECHBIX BOJ I/IH(i)I/IJ'II)TpaHI/IOHHOFO IIMTaHUA OYCHBb BAXXHO
u3ydeHre reoMop(OoJIOTHUECKUX YCIOBHIA TEPPUTOPUU U OOJIBIIOE 3HAUEHUE MMEET JeTalbHas
tonorpaduueckas cbemka Macmrada 1 : 1000—1 :5000. ITo Bo3moxHOCTH cOOpaHbl CBEEHUS O
KOJIOZILIAX M €CTECTBEHHBIX MCTOYHMKAX C MPECHOW BOJOW, a TakKe JaHHbIE O JUIMTEIbHOCTU
pa6OTBI HUMCIOMUXCA KOJOAUCB M PCKUME HX OKCILTyaTalluu. BecbMa TONE3HBEIM MOXKET
0Ka3aThCsi COIOCTABJICHUE IUJIOLIAACH, Ha KOTOPHIX MMEIOTCS KOJOJIBI ¢ MPECHOH BOAOH, C



NEpPCHEKTUBHBIMM ~ y4acTKaMH,  BBIJICJICHHBIMM HAa  OCHOBaHMUM  aHalIM3a  TIe0JIoro-
TUJIPOTE€OJOTUYECKUX YCIOBUN paiioHa.

BaxHoe 3HaueHHe NpU MOUCKAX HEOOJBIIUX JHMH3 HMEIOT Ie00OTaHWYEeCKas CheMKa M
reousnueckre paboOThl, B YAaCTHOCTH »dJekTpopasBenka. [lo gaHHBIM reodusnueckux
UCCIICIOBAaHU MOTYT OBITh HPUOJIMKEHHO BBIJCIICHBI IUIOUIATU PAa3BUTHUS MPECHBIX BOJA H
HaMEUYEeHbI Y4acTKH JiJIs OoJiee AeTaabHBIX padoT.

OKOHTYypUBaHHE JHMH3 IEJIeCO00pa3HO HAYMHATH HA YYacTKaX, MO KOTOPHIM HMMEIOTCS
CBEICHMSI O HAJIWYUM MPECHOW BOABI (KOJOIIBI, HUCTOYHUKH). DTO TO3BOJSET YTOYHUTH
METOAMKY TIOMCKOBBIX PaboT, B 0OCOOCHHOCTH Ie0(U3NIECKUX HCCIIEJOBAHUH.

[Ipu mouckax u paszBelKe MOAPYCIOBBIX JIMH3 MPECHBIX BOJ CJIEIYEeT MOMHUTh, YTO JTUH3bI
dopMHpYIOTCS TIPH TEPEeCceueHUH PEKOM WM KaHaJOM IOPOA C OTHOCHUTEIBHO XOPOIIUMH
buIbTpallMOHHBIME cBoWcTBaMU. [losToMy mHpM MOMCKax MPECHBIX BOJ, MPUYPOUECHHBIX K
MOBEPXHOCTHBIM BOJIOTOKaM, TaK € Kak M JUH3 HHQWIHTPAIMOHHOTO MHUTAaHUS, Ba)KHOE
3HAaUYCHHE MMEET THaporeosorndyeckas cbemka macmrada 1:100 000—1:50 000, mo3Bosisroriast
BBISIBUTH T€0JIOTMUECKUE U TUAPOTE€OJIONMUECKUE YCIOBHUS MCCIEAYEMOro panoHa, JUTOJIOIHIO
MOpoJ B IJIaHE M B pa3pe3e U OCOOCHHO MECTOIOJIOKEHHE MPOHUIIAEMBIX PAa3HOCTEH MOPO/I.
O4eBHUTHO, YTO OCHOBHON 00BEM JTATbHEHIIINX PAa3BEIOYHBIX PAOOT JOKEH OBITH COCPEIOTOUCH
HA y4acTKaX, CJIOKEHHBIX MOPOJAAMHU C BBICOKUMHU (DUITBTPALMOHHBIMU CBOMCTBAMHU.

Taxum 00pazom, Ha CTaAUKM MOUCKOB IPOU3BOJUTCS OKOHTYPUBAHUE JIMH3 C MIPUBIICUYEHUEM
B OCHOBHOM Te0(M3UYECKUX METOJOB U MPUMEHEHHEM HeOONIbIIOro o0bemMa OypoBBIX paboT U
npoOHBIX oTKavek. [nomanp cheMKu onpeaenseTcs NoTpeOHOCTIO B BOJE U pa3MEpaMH JIMH3.

CraguitHOCTh pa3BEAOYHBIX PadOT MOKET OBITh PA3JIIMYHOM B 3aBUCHMOCTH OT pPa3MepoOB
JMH3 U TOTpeOHOCTH B BOjE. [ MajbIX JMH3 OCHOBHOE 3HAUYE€HUE MMEIOT MOMCKOBBIE Pa0OTHI;
KOTOpBIE 3aTEM IMEPEXOAAT B pa3Be/louHble PadOThl 0e3 Moapa3AeiieHUs] Ha MPeABAPUTEIbHYIO U
JeTalIbHYI0 pa3Beaky. Ha KpynHBIX JIMH3aX COXPAaHSIOTCS BCE CTaAUH padoT.

Ha cranguu mpenBapuTenbHOM pa3BelKH YTOYHSIOTCS KOHTYPHI JIMH3BI U HAa OCHOBAaHUM
OypOBBIX U  ONBITHO-(PUIBTPALMOHHBIX pabOT BBIOMPAIOTCS YYaCTKM  PACIOJIOKEHUs
BO/03a00poB. Ha naHHOM »Tame CylecTBEHHOE BHHUMaHUE YAENSETCS H3YYEHHUIO YCIOBUMN
MUTAHUS JIMH3BI (CM. HIDKE). DTH pabOThI IPOJOJIKAOTCS U MPH JI€TaIbHOMN pa3BeJIKe.

PaboTel Ha cTaguM JeTalbHOM pa3BeAKH OCYILECTBIISIOTCS B OCHOBHOM Ha YydyacTKax,
BbIOpaHHBIX 1O BOJ03a00pbl. Bubl 1 00beMbl pabdOT B OCHOBHOM T€ €, YTO U MPU pa3BeaKe
JPYTUX MECTOPOXKJIEHHH MpecHbIX BoJI. HekoToprle cniennduyeckrie 0COOEHHOCTH pa3BeIOYHBIX
paboT Ha IMH3aX MPECHBIX BOJI OCBEIIAIOTCS HUXKE.

B pesynbraTe pa3zBenodHbIX pabOT TODKHBI OBITH BBISBICHBI YCJIOBUS MUTAHUS JIMH3HI,
3aJleraHyusl €e B IUIaHE M pa3pe3e U IMOJIyueHbl BCE THUIPOre0JOTHYECKHE MapaMeTphl,
HEo0Xo/iMMBbIe AJIsi BBIOOpa pallMOHAIIBHOTO croco0a AKCIuTyaTaly. BaxHoe 3HaueHHue MMEIoT
HAOJIOJIEHUsI 3a PEXKUMOM IIOJI3EMHBIX BOJ B pailOHE JIMH3 MPECHBIX BOJA, UIUTEIHHOCTH
KOTOPBIX JI0J’KHA COCTaBUTh 110 MEHBLIEH MEpE OIUH TOJ.

OueBHIHO, YTO Ha HEOOJBIIMX JIMH3aX NPECHBIX BOJA, IMpeIHa3HAYAIOUINXCA JUIs
NEpUOJIMYECKOT0 O0TOOpa BOABI, 00BEM THAPOTEOJIOIMYECKHX HCCIIEIOBAaHUH Iienecoo0pa3Ho
MaKCUMaJbHO COKpaTUTh. J[isl 3TUX JMH3 OCHOBHOM yHoOp [JOJKEH OBbITh CAelaH Ha
reou3nyeckre U reo00TaHNYECKHE METO/IbI C JOBEACHUEM 10 MUHIUMYMa OypOBBIX U OMBITHBIX
pabor.

Ha 1mH3ax mnpecHBIX BOJX CpEOHUX pPAa3sMEPOB HAMEUYAEMBIX, JUISI IIOCTOSHHOTO
LHEHTPaJIN30BaHHOTO  BOJOCHAOXKEHHUS, HEOOXOJMMO BBHINOJHEHHE IMOJIHOTO  KOMILJIEKca
THJIPOT€0JIOTHYECKUX PA0OT, MpUYEM OCHOBHOE BHHMAHHUE CIIEAYeT YICIUTh H3YUYEHHIO HUX
MUTaHMUS, a TaKKe BO3MOXKHOTO HM3MEHEHMsI €ro B Ipoliecce JKCIuTyaTaluu. be3 monyueHus
JIOCTaTOYHO SICHOM KOJMYECTBEHHOM XapaKTEPUCTUKU IUTAHUS JIMH3 HEBO3MOXKHA CKOJIBKO-
HUOYAb 000CHOBaHHAs OLIEHKA UX SKCILTyaTallMOHHBIX 3aI1acoB.

IIpu pa3Benke KpPYNHBIX JMH3  HEOOXOAMMO  MPOBEAEHHE BCEro  KOMILIEKCA
TUIPOTe0JIOTUYECKUX UCCIIeIOBaHUM, MPUYEM KOJIMYECTBEHHAs OLIEHKA MUTAaHUS UX MOXKET OBITh
OCYILECTBJIEHA JMIIb B IEPBOM MNPHUOIMKEHHH, TaK KaK OSKCIUTyaTallMOHHBIE 3amachl JIMH3
0a3upyroTCcs B OCHOBHOM Ha €CTECTBEHHBIX 3aacax MPECHBIX BOJ.



B cBsi3u C BBINIEU3T0KEHHBIM MOKHO TIOJIaraTh, YTO HAMMEHBIIINE 3aTPaThl HA pa3BeAKy 1
M>/cymku TpecHOl BOIBI MOTPEOYIOTCS HA KPYIHBIX JIMH3aX MPECHBIX BOJX, HAMOONbBIIHE
3aTpaTthl — JJIS U3Yy4YEHHs JIMH3 CPEJHHX Pa3MepoB; MPOMEKYTOYHOE IMOJIOKEHHE MO0 ATOMY
MOKA3aTeNI0 3aiMyT MEJIKUE JIMH3BI PECHBIX BO/I.

[Tpu Hanuyuu B paspese NpoCiIoeB IIINH, OTACISIOMINX IPECHBIE BOABI OT COJICHBIX, TOJDKHBI
OBITh BBISICHEHBI pa3Mepbl U MOIIHOCTh TJIMHUCTBIX mpociioeB. Eciau mpecHsle BoAbl Ha Bceit
IUIOINAAM JIMH3BI TOACTHIIAIOTCS BOJOYIOPHBIM CIIOEM, HUXKE KOTOPOTO 3alleraloT COJICHBIE
BOJIbI, TO HEOOXOJIMMBI, KpOME TOTO, JIaHHbIE O MOIIHOCTH BOJOYIOpPa U €ro CIUIOUIHOCTH Ha
TEPPUTOPUN PACTIPOCTPaHEHHs JMH3BI. ECIM B BOJOYHMOPHOM CIIO€ MMEIOTCS «OKHa», depe3
KOTOpBIE OyJeT MPOUCXOIUTH MOJATOK COJEHBIX BOJ, TO HMX IO BO3MOKHOCTH HEOOXOAMMO
3aKapTHpoBaTh. Hamuunme «OKOH» B psle CIy4aeB YCTAHABIMBAETCS IIyTeM IPOBEICHUS
JIOCTaTOYHO MHTEHCHUBHBIX OIBITHBIX OTKAYe€K, U C MOMOIIBI0 Te0(pU3NYECKUX HCCIeAOBaHUN
BBIABIISIIOTCSL yYacTKH, TIJI€ MHUHEpAIM3alus BOJBI 3aMETHO TIIOBBIIIAETCS B pe3yjbTare
IIPOHUKHOBEHUS COJICHBIX BOJI YEPE3 «OKHAY.

B mpouecce npoBeneHus TUAPOTEOJOTHUECKUX MCCIEIOBAHUNA Ha JHMH3aX MPECHBIX BOJ C
OJIM3KUM 3aJIeTaHHeM YPOBHS BOJBI OT OBEPXHOCTH 3€MIIM HEOOXOAUMO IMOJIYYUTh JaHHBIEC, HA
OCHOBAaHMU KOTOPBIX MOXHO OBLIO OBl OLIGHUTH PACXOJ TPYHTOBBIX BOJ| HA HCHApeHHE B
€CTECTBEHHBIX YCJIOBUAX, a TaKXe JaTh OIEHKY YMEHBIICHHs MOTeph BOJbI Ha HCIApEHHUE B
nporiecce SKCIUTyaTaluu.

[Ipu pacnonoxeHuu Boj03a00pa BOMU3M PEKM HIIM KaHaja B XOJi€ IKCIUTyaTallMH JUH3bI
BO3MOYKHA KOJIbMATalUs pyclia peku (KaHajia), B CBSI3U C 9TUM HY)KHBI CBEJICHUS O COACpPKaHUU
B3BEIICHHBIX YaCTHUIl B PEYHBIX BOJIaX, B OCOOEHHOCTH BO BpeMs MTaBOJIKA.

Bepera HEKOTOPBIX peK MOABEPraroTCs OBICTPOMY pa3pYIIMTEIBHOMY JEHCTBHIO BOJBI.
beperoBbsie Bo703a00pbI, COOpYyKaeMble B HEMOCPEIACTBEHHONW OIM30CTH OT TaKUX PEK, MOTYT
NOTIaCTh B 30HY paspyuieHus O0eperoB. [103ToMy MODKHBI OBITH COOpaHBI NAaHHBIE O CpenHEH
CKOPOCTH paspylieHus: 6eperon A1 000CHOBAaHHOTO BbIOOpa MECTa pacHoioKeHusl BO103a0opa.

[IpoHHIIaeMOCTh BOIOCOACPIKAIINX TTECYAHBIX MOPOJ] ISl PECHBIX U COJEHBIX BOJl MOXET
OTIIMYAThCS, YTO OOYCIIOBJICHO pa3HOW HAO0YXaeMOCTBIO COJEPKAIIMXCA B MECKaX TIIMHUCTBIX
YaCTHUI[ B TPECHOM U COJeHOW cpene. B cBs3u ¢ 3TUM (UIBTpaAIlMOHHBIE CBOWCTBA TOPOJ
cilefyeT M3y4yaTh B 30HE Kak IIPECHBIX, TaK M coJIeHbIX BoJ. HeoOxoaumo ompexaeneHue
KOJINYECTBEHHOTO COACP)KaHUS B IECKaX MIMHUCTHIX (PAKINNA M UX MUHEPAIBHOTO COCTaBa.

3HauMTENbHOE BHUMAHHUE B MPOIIECCE TUAPOTEOJIOTHUECKUX UCCIEI0BAHUN HYXKHO YAETSATh
OTIBITaM TIO0 ONPEACICHUIO JIEHCTBUTENBHBIX CKOPOCTEH MOTOKAa. JTH MaTepuanbl MOTYT JaTh
MpeJcTaBlIeHne 00 aKTHUBHOW IMOPUCTOCTH TOPOA, BEITUYMHA KOTOPOH BXOJIUT B pacyeTHHIE
(bopMyIIBL.

[Ipu mpoekTUpoBaHUU BOJ103a00pa M3 CHAPEHHBIX CKBAKUH HEOOXOIMMO MPEIyCMOTPETh
cOpOC OTKAuMBAEMBIX COJIEHBIX BOJA. B0 mu30exaHHWe «3arps3HEHUs» TMPECHBIX BOJ cOpoc
COJICHBIX BOJ JKEJaTeNbHO MPOM3BOAMTH 3a MpeaeiaMy JTUH3bL. Haumydmumu KOJIJIEKTOpaMu
npu cOpoce COJEHBIX BOJ MOTYT OBITh €CTECTBEHHBIE TOHIKEHHS B penbede, ClokeHHBIE
TJIMHACTBIMU W CYTJIMHUCTBIMH TOpOAaMU. Pa3Mepbl M KOJMYECTBO TAaKMX MOHIKEHUH Ha
MOBEPXHOCTH 3€MJIM CJEQyeT BBIOMpAaTh C TaKUM pacyeToM, 4TOObI MPHUTOK COJICHBIX BOJ
KOMIIGHCUPOBAJICS HCIIApeHHeM co CBOOOJHOM MOBEPXHOCTH BOOeMOB. Bormpocy orBoaa
COJICHBIX BOJI CIIEAYET YIEISITh BHUMAHHE TIPU THAPOTEOIOTHUECKIX padoTax.

Utak, mo pe3ynbTaraM THUAPOTEOJIOTHUECKUX HCCIEAOBAHUN TOJKHBI OBITH IOJYYEHBI
CIIEMYIONINE XapaKTEPUCTUKH, HEOOXOIUMBIE /I BBIOOpa Hanboyiee palMoOHAILHOTO Crocoda
OKCIUTyaTaI[MH MPECHBIX BOJI, TUH3BI H OI[EHKU MX AKCIUTYaTaIllHOHHBIX 3aMacoB:

1) BennuMHA MUTAHKUS B €CTECTBEHHBIX YCIOBHUAX M XapaKTep B3aWMOCBS3H MOI3EMHBIX BOJI
C TIOBEPXHOCTHBIMU (/17151 TIOJJPYCIIOBBIX JIMH3);

2) pa3Mepsbl JIMH3bI IPECHBIX BOA (MUHEpaIu3anus A0 1 2/1) B 11aHe u pas3pese;

3) ofmas MOLIHOCTh MPECHBIX U COJEHBIX BOA (O BOJOYINOpa) B Ipeaesax JIMH3bI U
MOIITHOCTH COJICHBIX BOJI 32 TIpeIeNIaMHy JIMH3HI (B IEPEXOIHOH 30HE);

4) cpenHss MUHEpalU3alus MPECHON BOBI, MUHEPAIHU3AIIHS COJICHBIX BOJ] B pa3pe3e BILIOThH
JI0 BOJIOYTIOPa;



5) pa3Mmepsl MEPEXOAHOW 30HBI U XapaKTep M3MEHEHHS MHUHEpaIM3allid COJEHBIX BOJ B
MEePEXOaHOMN 30HE;

6) 3HaueHHEe KOXPPUIMEHTOB QMIBTpANK, KOIPQPUIMEHTOB BOJOOTAAYM (AKTHBHOU
MOPUCTOCTH) B 00JIACTU MPECHBIX U COJICHBIX BOJ U B IIEPEXOAHOM 30HE;

7) conepkaHue IIIMHUCTOIO MaTepuaa B BOJOHOCHBIX IIECKaX U €r0 COCTaB;

8) conepkaHue B3BEIIEHHBIX YAacTUIl B BOJAX peKW (KaHaja), K KOTOPbIM IpHUYypOYEHa
JIMH3a; CTENEHb 3aK0JIbBMAaTUPOBAHHOCTH PYCIIOBBIX OTJIOKEHUH;

9) MOLTHOCTh U PacHpPOCTPaHEHUE TIIMHUCTOTO MPOCIIOs, OTACISIONIEr0 B pa3pe3e MpecHbIe
BOJIbI OT COJIEHBIX BOJI, €CJIM TAKOBOW HUMEETCS;

10) dbunpTpanmoHHbIe CBOKWCTBA OEPETOBBIX OTIOKCHHUI;

11) BeninumHa ucriapeHusi TPYHTOBBIX BOJ Ha IJIOLIAAN JUH3bI U B IIEPEXOIHOM 30HE.

['unporeonornyeckMMu HMCCIEIOBAaHUSMU JOJDKHA OBITh OXBayeHa BCS IUIOIIAJbL JIMH3BI,
BKJIIOYAs U ee MepexoaHyro 30Hy. Ho ¢ HanbombIiel AeTalbHOCTBIO CIEAYeT U3YYUTh y4acTOK
MIPOEKTUPYEMOTO BO103a00pa.

N3ydeHue pexrMa NOJ3EMHBIX BOJ OPraHU3YETCsl Ha CTaJUU pa3BelKu JHMH3bl. CKBa)KMHBI
Ha HEHll pacmojaralorcs TakuM 00pa3oM, 4YTOObI OXapaKTepU30BaTh YYACTKU C Pa3IUYHON
[JIyOMHOM 3aJieraHusl ypOBHS I'PYHTOBBIX BOJ| OT TOBEPXHOCTHU 3€MJIU, C PA3JIMYHBIM XapaKTepOM
MOpOJ B 30HE a’palil U PACTUTENBHOrO IMMOKpoBa. BOMM3M TpaHUIl JUH3BI CKBaKUHBI
obopynytorcss ¢unbrpamu MHOM 5—10 M, pacmoNoKEHHBIMH HAIIOJIOBHHY B COJICHBIX H
HAIOJIOBUHY B MPECHBIX Bojax. HaOmroneHus 3a MOJOKEHUEM TPaHMIIBI MPECHBIX M COJIEHBIX
BOJI B 9THX CKB)XMHAX BEIYTCS METOJIOM pe3ucTuBuMeTpun. Hambosee wacto HaOmOACHUS 32
M3MEHEHHEM XUMHUYECKOTO COCTaBa MO3€MHBIX BOJI OPTaHU3YIOTCS B IIEPEXOTHOM 30HE, B IJIaHE
U paspese.

[TocTrosiHHbIE HAOMIONCHNUS 32 €CTECTBEHHBIM PEKUMOM MOJ3EMHBIX BOJI JKeIaTeIbHO HAYaTh
3a 1—2 roma 10 Hayajia HKCIUTyaTalMu JIMH3bL. YUWTHIBas, YTO €CTECTBEHHBIH PEXKUM
MOJ3EMHBIX BOJ BOOOIIE W Ha JIMH3aX B YAaCTHOCTH XapaKTEPU3YeTCs MeEJICHHBIMU
M3MEHEHHUSMHU, HAOJMIOJEHUSI MOTYT OBITh JOCTATOYHO PEAKUMHU: B MEPUOABl OTCYTCTBHS
nuTtaHus — 1—2 paza B MecsIl, B IEPUO/IbI MUTAHUS — €KETHEBHO UM Yepe3 JACHb.

[Tocne wawama paboTel BOAO3a0Opa pPEXHUM TMOA3EMHBIX BOJ[ JIUH3BI YCIOXKHSETCA.
HauOonpmne wu3MeHeHHMs B peXHME TOJ3eMHBIX BOJ OyayT HMETh MeCTO B paiioHe
B0/103a00pHBIX CKBaKMH. COOTBETCTBEHHO HAOIIOJEHUS 32 PEKUMOM IOJ3EMHBIX BOJ JOJIKHBI
¢ OonblICH JETalIBbHOCTBIO NMPOU3BOJAUTHCA B pailoHe Bom03abopa M Ha OnmXkaillieM K Hemy
y4acTKe KOHTYpa JIMH3bl. DTH paOdOThI BKIIOYAIOT B c€0s1 HAOIIOACHMUS:

1) 3a NpOM3BOIUTENHHOCTHIO BO/03a00pa M HM3MEHEHHEM MHHEpalu3alui OTOMpacMoi
BO/JIBI;

2) 3a TONOKEHHWEM YPOBHEW BOABI M 3a MHUHEpamu3allMedl MOJ3eMHBIX BOJA B paiioHe
B0/103a00pa, a TakKe B palioHE MpeArojaraéMblX «OKOH», 4epe3 KOTOpbhIE BO3MOXKEH I0/ICOC
COJIEHBIX BOJ;

3) 3a NOJIO)KEHUEM YpPOBHS BOJbl M TPAHUIIBl MPECHBIX M COJIEHBIX BOJ Ha Osmkaiiiiem
KOHTYpE JTUH3HI.

Uucno HaOMIOJATENbHBIX CKBAXHH U UX Pa3MEIIEHUE ONPENENSIOTCS B 3aBUCHMOCTH OT
KOHKPETHBIX TUAPOTEOIOTUYECKUX YCIOBUH JIMH3HI.

Crnenyer OTMETUTB, YTO OXapaKTepU30BaHHBIC TPEOOBAHUS K HAOIIOJCHUSM 32 PEKUMOM
TPYHTOBBIX BOJ OTHOCSITCSI B OCHOBHOM K CPEIHUM M KPYIHBIM JUH3aM. [[JIsi MENKuX JTHH3 ¢
HEOOJBIIUM OTOOPOM BOJIBI O0BEM PEKUMHBIX HAOMIOMCHUA MOXKET OBITh 3HAYUTEIHHO
MEHBIIIHAM.

JlanHble HaOMIOJEHUN 3a PEKUMOM IOA3EMHBIX BOJ IMPH SKCIUTyaTalldd JIMH3BI IOCTE
COOTBETCTBYIOLIEH 00pabOTKH MO3BOJSIOT BHIOPaTh ONTUMAIBHYIO POU3BOJUTEIBHOCTh
B0/103a00pOB, TaK KaK B CBSI3U CO CIIOKHOCTBIO MPOLIeccOB (JOPMUPOBAHHUS JIMH3 MPECHBIX BOJ
MUTAaHUE JIMH3 U U3MEHEHHUE €ro B MPOLIECCe IKCILUTyaTallui OIIEHUBAETCA BO BpeMsl M3bICKAaHUU
JIUIIIG B TIEPBOM MTPHOJIVKESHUH.

Jlnist yMEHBIICHHUS 3aTpaT Ha peKUMHbBIE HAOII0IEHUS 11e1eco00pa3Ho He peke OJIHOTO pas3a
B IOJl WM B JIBa r0/ia MPOBOJUTH HAOIIOEHUS 32 MEpEeMEeIleHUeM I'PaHUIl JUH3bI C TOMOIIBIO
reo(pu3NYECKUX METOJIOB.



YroObl MCKIIOUUTH BIUSHHUE KOJeOaHUI aTMOC(hEpHOro AaBlICHHS Ha IMOJIOKEHHE YPOBHS
BOJIbl B CKBXXMHAX PEXHMHOM CETH, B ylaJI€HUU OT BOJ03a00pOB PEKOMEHyeTCsl 000pyI0BaTh
KOHTPOJIbHBIE CKBaXHHBI C KOHTAaKTHBIMU 3J1eKTpoypoBHeMepamu cuctembl BCEI'MHI'EO.

OneHnka NUTaHUA JIMH3, 00pPa30BaBIINXCSH 32 CYeT
HHPUILTPAUN aTMOC(EPHBIX 0CAAKOB

JUia nuH3 3TOro THna (IMOATAKbIPHbIE, NOJUIMMAHHBIE JUH3bI U JIp.) B NEPBYIO O4YEpEb
BQ)XHO OLICHUTh BEJIMYHMHY CPEIHEr0 MHOTOJIETHErO MOBEPXHOCTHOIO CTOKA; IPUYEM IJIAaBHOE
3HAUEHUE MMEET BECEHHMH CTOK, B 3HAUUTEIBHONM MEpE ONpPEIECISIIOIIMNA MONOJHEHUE JIMH3bI
npecHbIMU BogaMu. HeoOXxoquMo Takke yCTaHOBMTbH, Kakas JOJs IOBEPXHOCTHOTO CTOKa,
MOCTYMAIONIET0 Ha IUIOMIAJb JUH3bI, HHOUIBTPYETCS B TPYHT, T. €. TpeOyeTcs OIpenenuTh
cpeaHui KoA(QPUUMEHT MHOUIbTPALUU MOBEPXHOCTHBIX BOJ|, CKAIUIMBAIOLIMXCS Ha IJIOLIAIU
JIMH3BL.

[TpubnuxeHHass MeTOAMKa IPOTrHO3a CTOKA Ha TaKbIpaX B 3aBUCUMOCTH OT KOJIMYECTBa
BBINAAIONIMX aTMOC(hEpHBIX ocaakoB pa3padotana I'. T. Jlemuuckum (Jlemmuackwuid, 1958).

[Muranue mua3s! (Q, M3/20()) MO>KHO OIPEAETUTH Mo hopMmyIie

Qn=10°Fh.p8 (XXI, 23)

rae F — mmomane Bogocbopa, K.MZ;

h, — BBICOTa CI10s CTOKA, MM,

S — xo3bOUIMEHT HHPUIBTPALIUH.

[Ipu ompenenenuu Iouiaad BoAocOOpa ciaeayeT NPUHUMATh B pacyeT JMIb Ty 4acTb
IUIOINAAM, C KOTOPOM CTOK NMOBEPXHOCTHBIX BOJ| HAIPABJIAETCS HA TEPPUTOPUIO JIMH3BI MPECHBIX
BOJI.

IIo I'. T. JlemmHCKOMY, BBICOTA CJIOS CTOKAa B IIEpUOJ IaBOJKA OINpeessieTcss I0
crenyrolien Gopmyie:

he = a*X0C*C, (XXI, 24)

rne a — Kod(h(UIMEHT CTOKa, 3aBHCALINA B OCHOBHOM OT CYMMBI JIOKIEBBIX OCA/IKOB,
MHTEHCUBHOCTH JIOXKJIf, 3araca BJard 10 Hayajla OIS B BEPXHEM CJIO€ MOYBBI MOIIHOCTBIO
0—10 cm, BomoynepKUBarOIIEH CITOCOOHOCTH TIOYBHI, a TAKXKE peibeda MOBEPXHOCTH 3EMIIH;

Xoc —cyMMa 0CaJIKOB 3a MEePHOA JOKAS, MM,

C— k02 GUIIMEHT, 3aBUCSIINI OT IJIOMIAIU BOA0COOpA.

Cornacno uccnenosanusm I'. T. Jlemmuckoro (1958), koapduumeHT cToka @ MOXKET ObITh
MPEJICTaBJIEH 3aBUCUMOCTBIO

a=1f(p, P), (XXI, 25)

I7l€ ¢ — MPOU3BEJIEHUE CYMMBI OCaJIKOB JIOK/Isl HA €T0 CPEIHIOI0 MHTEHCUBHOCTD;

P — npenmectByromuii 1010 3amnac Biark (B mMm) B CJI0€ MOYBbI MOIIHOCTHIO 10 10 cm.

OyHKUMS « Ui YCIOBHM, Koraa CTOK (opMmHpyeTcs Ha MNPaKTUYECKH CYXOW IO4Be,
npezcrasieHa B padore I'. T. Jlemunckoro (1958) B Buae rpadukoB. ItumMu rpapukamMu MOKHO
M0JIb30BATHCS JJI1 OPUEHTHPOBOYHBIX PacyeTOB CTOKA HA y4dacTKaX, CJI0)KEHHBIX TaKbIPHBIMH U
TaKbIPOBUJHBIMU NOouYBaMU. [Ipu oleHKE CTOKA, BBI3BAHHOI'O TasHUEM CHEra Ha 3THUX I0YBaXx,
I''T. JlemmHCKHI pPEKOMEHAYET Il ONPEACICHUS] BEIWYMHBI a IOJb30BaThCS CIECAYIOIIUMHU
JAHHBIMHU:

Croit ocankos | 10 15 20 25 30 35 35
oT TasTHUA

CHera, MM

Koadpumument | 0 0,12 0,18 0,24 0,28 0,33 0,40
CTOKa o

[Tonmy4yeHHbIe KpUBBIE JUIsl ONPEIEICHUS 3HAYEHUS @ OTBEYAIOT IUIomaau Bojgocoopa B 0,007
xn®. C YBEJIMYCHHUEM ILIONIAIA BO0COOpa KOADGUIIMEHT CTOKA @ YMEHBIIAETCs, U 3TO TpeOyeT
BHECEHHS TOIMpPaBKU B pacyeT ¢ nmomolurpio koddpdunuenta C, 3HaueHue KOTOPOr0 MOKET ObITh
HalJIeHO MO CIEYIOIIUM JaHHbBIM:




Ilnoutans Bogocbopa, km” | Kosdpdurment C
0,007 1,0
0,01 0,97
0,1 0,68
0,5 0,57
1,0 0,43
5,0 0,35
10 0,26
50 0,20
100 0,13
200 0,11
500 0,07
1000 0,006

Bennunna kosd¢unmenta uwHQUIbTpanuu 3 MOXeT OBITh  ONpenesieHa MU
HEMOCPEACTBEHHO 10 JaHHBIM HAOJI0ACHUHN Ha JIMH3€, WU 110 aHAJIOTUU C JPYTUMH JIMH3aMH.

M. M. BaTblpmiuHBIM Ha OJHOM M3 TakblpoB 3amajgHoil TypkmeHHMM ObUIM NPOBEICHBI
HaOroeHus 32 UHQUIbTpauyel. YUacTKH CKOIUIEHUS BOJ MIOBEPXHOCTHOIO CTOKA (3(eMepHbIe
o3epa) ObUIM MOJBEPTHYTHI ACTANBHON Tomorpaduyeckoil cheMke macmrada mopsaka 1 :500—
1:1:1000 ¢ TakuM pacueToM, 4TOOBI IOCI]E 3alOJHEHMs 3TUX MOHMKEHHBIX YYacTKOB BOJIOH
MOXHO OBUIO OBl B HHMX TOACYUTATh OOBEM 3aHMMAEMbI BOJOW, M IUIOHIA[b BOJHOU
noBepxHoctu. Boma u3 obOpasyroomuxcs 3(eMepHbIX 03ep pacxXoqyeTcsi Ha HCHapeHue u
MHOQUIBTPALUIO B NOYBY. Tak Kak MCHApEeHUE C OTKPBHITOH BOJAHON MOBEPXHOCTU MOXKET OBITH
HOJCUUTAHO C JI0CTaTOYHOW TOYHOCTBHIO IO JaHHBIM OJMKaiIeil MeTeoposornyeckoi cTaHIuu
WIM K€ [0 pe3yjapTaTaM HaOJIOJEeHUH Ha U30paHHOM ydacTke paldoT, TO MOTEpH Ha
UHQUIBTPALUIO JIETKO BBIYUCISIOTCS, €CJIM U3BECTHO U3MEHEHHE 00beMa BOJIbI, 3aIOIHSIOIIEH
JAHHOE TOHIDKeHHEe B penbede. OObeM, 3aHMMAaeMBbI BOJOW, BBIYMCIACTCS HAa KapTe IO
u3orumncam penbeda noBepxHocTH ydactka. IIpoBeaennsie M. M. baTblpminHbIM HaOMOAEHUS
MOKa3aju, YTo KodpUIUEHT UHPUIBTPALIMK Ha TaKbIpHOU JIMH3e u3MeHsercs ot 0,65 1o 0,8.

OreHka NUTaHUS JIMH3BI HA TIEPHOJ IPOBEICHUS U3bICKAaHUNA MOXET OBITh OCYIIECTBIIEHA U
JIPYTMM CHOCOOOM, KOTOPBIN MBI JUIsl KPaTKOCTH OyJeM Ha3blBaTh 00BbEMHBIM MeToAoM. CyThb
€ro CBOJUTCS K CIEIYIOIIEMY.

I'eopu3nueckumMu METOAaMU U 1O JTaHHBIM HAOJIIOACHMS 32 PEXKUMOM MOJ3EMHBIX BOJ 10
[IaBOJIKA YCTAHABJIMBACTCSI NOBEPXHOCTb I'PYHTOBBIX BOJ M IOJOXKEHHE T'PAaHULBl MPECHBIX U
COJIEHBIX BOJ, a TaK)KE pa3Mepbl NEPEeXOJHOW 30HbL. Bo Bpems maBojka M IOCIE HETO IO
CKBa)KMHAM BeIyTCsl HAOJIIOJIEHUSI KaK 32 YPOBHEM I'PYHTOBBIX BOJ, TaK M 32 U3MEHSIOLIUMCS
MOJIOKEHUEM T'PAHUIBl MPECHBIX M COJIEHBIX BOJ. [l 3TOM 1enn CKBaKMHBI 00OPYAYIOTCS
JIOCTaTOYHO JUIMHHBIMHU (punbTpamu (10—15 m) u mosnoxkeHue rpaHullbl MPECHBIX U COJEHBIX
BOJI (PUKCUPYETCS METOZOM pe3ucTuBUMeTprH. Korja no JaHHbIM CKBaXKHH IPaHUIIA PECHBIX U
COJIEHBIX BOJ MpHUOMMXKAETCd K MaKCUMAJIbHOMY pa3BUTHIO, IPOBOJSATCS IOBTOPHBIE
pe3ucTUBUMETpUYECKUEe paboThl. Takum 00pa3oM ynaeTcs OnpeAeIuTh JBa MpeaeibHbIX 00beMa
JMH3bI TPECHBIX BOJ. Pa3HOCTh 3THX 00BEMOB XapakTepu3yeT MUTAaHUE JIMH3bI 3a TMEPUOJ
naBojka. Eciau B TeueHue rojja OblIO J1Ba MaBOJKA, TO OMBIT MOBTOPSETCA, U 3a T'OJ] ONPEEIISIOT
JIBa MpHpalieHus: o0bemMa JMH3bl. DTH U3MEHEHUs] 00beMa JIMH3bl XapaKTepU3yloT €€ MUTAHNe
IIPECHBIMH BOJaMH B TEUEHUE I0/1a.

Hakonen, mo gaHHbIM HaOIOJIEHUH 3a PEKUMOM TOJ3EMHBIX BOJl B NEPHUOJ MaBOJAKAa U
II0CJIE €T0 3aBEPIIEHUS MOKHO OLIEHUTh IUTAHUE JIMH3BI THIPOJUHAMUYECKUM METOJIOM, T. €. 110
pacxoay MoToka BOJM3M nepudepun JIUH3BI NpecHbIX BoJ. s pacuera HEOOXOIMMO 3HATh
K03 puureHT PuUabTpanuy NOPOa U MOUTHOCTH 30HBI IPECHBIX BOJI.

O4eBHIHO, YTO TUIPOJMHAMHYECKUA METOJ SIBJISIETCS MEHEe TOYHBIM 10 CPaBHEHHUIO C
0XapaKTEePU30BaHHBIM BBIIIE OOBEMHBIM CIIOCOOOM, TaK Kak IpHU onpeaereHuu Koddduuuenra
GuiIbTpauy Ha OTJENbHBIX y4acTKaX JIMH3bI MOTYT OBbITh JOMYILEHbl HEMAaJIble MOIPEHIHOCTH,



9TO TPSIMO CKXETCSI HAa ONpENesieMON BEIMYWHE THUTAHUS JUH3bI MPECHBIMU BOJAMHU.
OOBeMHBIN METOJ JIMIIEH 3TUX HEIOCTATKOB, TaK KaK MPHU MOJB30BAaHUU MM TpeOyeTcs: 3HATh
KOX(p(UIIMEHT HEJO0CTaTKa HACHINICHUS TopoJa. BemuuymHa ero B OOJIOMOYHBIX IMOPOAAX
OTIpeIeTISETCS ¢ HEOOIBIIION ONTUOKOM.

Crnemyer 3aMeTUTh, YTO TPU IOJB30BAHUUA TUAPOJUHAMUYCCKUM METOJIOM B YCIOBHSX C
HEOOJIBIION TIIYOMHOU 3aJIeTaHusl YPOBHSI I'PYHTOBBIX BOJI OT MOBEPXHOCTH 3eMiH (10 3—5 m)
CIIETyeT PACCTOSTHUE MEXKIY CMEKHBIMU CKBOKUHAMH, YIACTBYIOIIMMH B OMPEIEICHUH YKJIOHA
MOBEPXHOCTH MPECHBIX BOJl, NPUHUMATh HEOOJbIUM. OHO JODKHO OBITH BBHIOPAHO C TaKUM
pacueToM, 4TOOBl Ha y4acTKe MEXAy OMMKaWIIUMU JIPYTr K JIPYry CKBOKMHAMHU HCIApEHUE C
MOBEPXHOCTH TPYHTOBBIX BOJ OBUIO HE3HAYUTEILHBIM 110 CPABHEHHUIO C PACXOJIOM ITOTOKA M UM
MOXHO ObwTO ObI TIpeHeOpeus. MHaue B pacdere moTpedyercss y4ecTh BEIHMUMHY MCHAPEHUs C
MIOBEPXHOCTH TPYHTOBBIX BOJI.

[IpyarMas BO BHHMAaHHE, YTO PA3JIMYHBIC METOIbl OINPEACICHUS MUTAHUS JUH3bI
XapaKTEPU3YIOTCS CBOMMH HEIOCTaTKaMH M TOJOXHTEIBHBIMH CTOPOHAMH, IEIecO00pa3HO
oTpesieNieHUe MUTAHUS JTHH3BI TPOU3BOIUTH HECKOJIBKUMHU METOJaMHU.

BaxHo uMeTh B BHY, YTO IO JaHHBIM OXapaKTCPU30BAHHBIX BBIIIC HAOIIOJICHUH 32
PEKMMOM JIMH3bI TPECHBIX BOJ MOXXHO OIICHHWTH IMHTAaHHWE €€ B Mepuoj HalOmomeHui. J{ns
OIPENEJICHUsI 10 3TUM JAHHBIM MHUHUMAIBHOTO M CPEIHEr0 MHOTOJICTHErO IHTaHHS JIMH3BI
MOYKHO BOCIIOJIb30BAThCS CICAYIONIMM MPUOIMKEHHBIM MOJICYETOM.

W3BecTHO, YTO NMHUTAaHWE JMH3 B 3aCyNUIMBBIX pallOHaX OCYIIECTBJIIETCS B OCHOBHOM B
3UMHE-BeceHHee BpeMs. [loaromy miis ompeaeneHuss MUHUMAIBLHOTO IMHUTAHUS JIMH3BI CIICAYET
OIPENICIIUTh BEIIMYMHY 3MMHE-BECEHHHX OCAJKOB B HauOOJiee 3aCyIUIMBBIC TOABl U U3MEPHUTh
YCTAaHOBJICHHOE ONBITHBIM IyTEM IUTAHUE JIMH3BI MPOTOPIHOHATBHO OTHONICHWIO BEITMYHUH
3MMHE-BECEHHHMX OCAJIKOB B HanOoJIee 3aCyILIMBBINA TO/I U B IIEPHOJ] BHITIOJTHEHHBIX HAOJIIOICHHIA
3a TUTaHHEM JIMH3BL. TakuM jKe TyTeM MOXKET OBITh NPUOJMKEHHO OIICHEHO CpeIHee
MHOT'OJICTHEE MUTAHKUE JIMH3bI, €CJIM U3BECTHBI CPEIIHUE MHOTOJIETHHE 3UMHE-BECEHHHIE OCAJIKH.

[Ipn HaTUYMKM MHOTOJICTHUX HAOIIOJACHHUN 32 PEKHMOM IOJI3EMHBIX BOJI B JAHHOM palioHE
MOYKHO YCTaHOBHTH KOPPEJISATUBHBIC 3aBUCUMOCTH MEX/y BEITMUYNHOW 3MMHE-BECCHHHUX OCAIKOB
Y TIUTAHUEM TPYHTOBBIX BOJI.

OneHka NUTAHUA NPECHBIX BOJI JIMH3 Y KAHAJIOB U PeK

[Ipu onpeneneHuu nutaHus JUH3, CHOPMUPOBABIINXCS BOJIN3HU KaHAJIOB MM PEK, CIEAyeT
TaK)K€ I0JIb30BATbCA HECKOJIBKUMHU MeTojnamMu. OJHMM M3 METOJO0B, NMPUMEHEHHE KOTOPOIo
BO3MOXXHO NIl TAaKMX JIMH3, SIBISETCS TUAPOJIOTMYECKUM, IO3BOJSIONIMI HENOCPEACTBEHHO
OIICHUTH MOTEPH BOABI Ha GUIbTpaIiio u3 kaHana. C 3ToH 1eIbI0 Ha KaHaJle B TIpeieiax JTUH3bI
IPECHBIX BOJ JOJDKHO OBITh CO3/1aHO JIBAa-TPU THUIPOJIOTHYECKHUX CTBOpa Ui ONpeAeTeHUs
pacxoia BoAbl B KaHaie. Pa3HOCTh pacxofoB MeXAy CTBOpaMH [JaeT IOTepU BOABI Ha
GUIBTpaLuIo B Mpesienax JAaHHOTO y4acTKa KaHana. MeToaMKa 3TUX OIpeeNeHHi B HacTosIee
BpeMs XOpouIo pazpaboTaHa, U MbI 3[IeCh Ha 3TOM BOMNPOCE CIEHUAIbHO HE OCTAHABINBAEMCH.
Heo6xoanMo auirs 0OpaTUTh BHUMaHKE Ha CIEYIOLIe 00CTOATENbCTRA.

l'unponoruyeckue ompeneneHus pacxoja Ha CTBOpaX C IOMOMIIbIO  BEPTYIIKH
XapaKTepU3YIOTCd HEBBICOKOM TOYHOCThIO (morpemHocts mnopsaka 10— 15% wu Oombiue).
BcnenctBue 3Toro Ha KaHanax C JIOCTaTOYHO OOJIBIIMMH pacxoJaMH IMOTPEIIHOCTH B OLEHKE
3TUX PacXOJ0OB THUAPOJOTHUECKUM METOJIOM MOTYT OKa3aThCs ONM3KUMHM K TOTEpSAM Ha
GuIbTpaUIo U3 KaHajla MeX]ly cTBOpamu. B Takux ciyyasx onpeneneHne pacxoJ0B Ha CTBOPax
C TIOMOIIIBIO BEPTYILIEK BO3MOXHO JIUIIb IIPH:

1) NOBBIIEHMH TOYHOCTH OIpENEIeHU pacxolOB Ha CTBOpax IIyTEM YBEITHYEHUS
KOJINYECTBA TOUEK, B KOTOPBIX 3aMEPSIOTCS CKOPOCTH MTOTOKA B KaHaJaX Ha pa3HbIX INTyOMHAX, U

2) YBETUYEHHUU PACCTOSHUM MEXIy CTBOpaMH B cllydae, KOrJa THUIPOreoJIOTHYecKue
YCIIOBUS MEX]y CTBOPAMHM CYILIECTBEHHO HE U3MEHSAIOTCSL.

OOBIYHO pAacCTOSIHUE MEXIy CTBOpaMH mHpuHHUMaercs paBHeIM 5 - 10 xm. Bompoc o
11eJ1eco00pa3HOCTH IPUMEHEHHS BEPTYIIEK Ul ONpeAeTIeHUs pacXxo/ja Ha CTBOPAx J0JDKEH ObITh
pellleH B KaXKJ0M OTJEIbHOM Cllydae ¢ y4aCTHEM TUApPOJIOTOB.



TouHOCTh M3MEpeHHs pacxoda BOJAbI B KaHajle Ha CTBOPAX MOXET OBITh CYIIECTBEHHO
MOBBILICHA, €CNU ISl JAHHOM IeJIM MPUMEHUTh BOAOCHMBBL. HO 3T paGoThl mpHu OOIBIIMX
pacxogax BOJBI B KaHallaX CBSI3aHbl C HEMalblMU 3aTpatamu. llosToMy 53TOT cmocod
1eJIecOo00pa3HO  HCIMONb30BaTh Ha  pPacHpelelUTEeNbHBIX KaHajaX, XapaKTepU3YIOIIUXCS
HEOOJIBIIMMH PACXOJIaMH, U MaJIo NPUEMIIEM Ha MarucTpalbHBIX KaHajlaX, pacxojbl KOTOPBIX
3HAYUTEIIbHBI.

JUig OLEHKM NUTaHUS JMH3 y KAaHAJIOB MOTYT IPUMEHSTHCS OXapaKTEpU30BAaHHBIE BbIIIE
00BEMHBIN U TUAPOAMHAMUYECKUNA METO/IBL.

OOBeMHBIII METO MOXKET HAaWTH NPUMEHEHHE Ha HEUIMPOKHX JIMH3aX TMPECHBIX BOJA Y
KaHaJIOB, TaK KaK B 3TOM Cly4yae M3MEHEHHME MHUTAHUA JIMH3bl OyJeT 3aMETHO CKa3bIBaThbCAd Ha
U3MEHEHHUHU €€ MOIIHOCTH U Pa3MepoB B IUIaHE. B CBA3M € 3TUM M TOUYHOCTH OIpeieeHuii Oyner
BbIIIE. 3J€Ch, TaK K€ Kak M I JPYrux JHH3 MPECHbIX BOJ, JOJDKHBI MaKCHUMAJIbHO
UCTIOJIB30BaThC Teo(U3nUecKre METOBI ISl ONpPEACIICHHUS TOJIOKEHUS! TPAHUIBI IPECHBIX U
COJICHBIX BOJI M U3MEHEHHUA €€ BO BpeMeHU. Ha nuH3ax Gosblieil MHUpUHBI OLICHUTh U3MEHEHUE
ux o0ObeMa TpyJHEe, B CBA3M C YEM OTOT METOJ B JAHHBIX YCIOBHSX MOXET OKa3aThCs
Maj03(pheKTUBHBIM.

l'uppoauHamMuyeckuii  METOJ ONpPENENIEHUS pacxojJa IOTOKAa MOMKET IMPUMEHSTHCS
HE3aBHCHUMO OT Pa3MEpOB JIMH3 MPECHBIX BOA. s HaOmroneHus 3a PEKUMOM TPYHTOBBIX BOJI
1es1ec000pa3Ho pacnoiaraTb CKBaKUHBI [0 CTBOPAM, EPIIEHIUKYJISIPHBIM K KaHAIy.

Onenka nuTaHus BOJ03a00pOB Ha JMH3aX MPECHBIX BOJ y KAaHAJIOB MOXET OBbITh B
cootBercTBUM C onbiToM B. II. BonkoBa u B. A. I'eifHuia npousBeneHa 1o JaHHBIM TPYIIIOBOMN
orkauku. OHa JOHKHA OBITH BBHIMOJHEHA C TAKOM MPOU3BOJIUTEIBHOCTBIO, IPU KOTOPOM depes
HEeKoTOopoe Bpemst (1—2 mecsia) NpakTUYECKU HACTYIAET CTa0MiIn3anusi YpOBHEH BOJbI Kak B
BO/103a00pHBIX, TAK M B HAOJIIOIaTEIbHBIX CKBAKUHAX.

I'pynnoBasi oTkauka MPOU3BOAUTCS M3 3—5 CKBaXKUH, PAaCHOJIOXKEHHBIX B BHJIE PAla,
napajuienpHOoro  Kanamy.  HaOmrogaTenbHble  CKBOKMHBI — pa3MEIIalOT MO CTBOpaM,
NEepIEHINKYIISIPHBIM KaHaTy. DTH CTBOPHI PacIojararoTcs He TOJIBKO B 30HE BOJ03a00pa, HO U
3a €ero NnpeiesiaMMu ¢ pacueToM NOCTPOEHUsI BOPOHKH JICTIPECCUU HA PAa3HbIE NEPUOJbl BPEMEHHU.
Ecnu B mpouecce rpynnoBoil OTKauKy Ipy JaHHOM JeOUTe JOCTUTHYTa CTaOMIU3alus YpOBHS
BOJIBI BO BCEX HAOIIOJIATENBbHBIX CKBOXHHAX M pa3Mep 00pa30BaBIIENCS BOPOHKH JEMPECCHUU
HaM M3BECTEH, TO IO MOJYYEHHBIM pe3yibTaTaM NpUOIM3UTENIBHO ONpeNeNseTcs CpelHui
pacxo/ MUTaHMs HA €IUHUIY JAJTUHBI BOJ03a00pa. DTOT METO/ MOXKET OBITh MPUMEHEH KaK MpH
OTCYTCTBHM, TaK M IpPH HAJIMYUU MPAMOM THAPABIMYECKON CBSI3UM JIMH3BI IMPECHBIX BOJ C
KaHajoM. B mocneaHeMm ciy4yae MOTepud BOAbI Ha (UIBTPAIMI0 U3 KaHala BO3pACTalOT B
npouecce paboTel BoAo03ab0opa, MpUYeM TpPYIIOBas OTKauka B psjAe CIy4yaeB IO3BOJISET
YCTaHOBUTH YCJIOBHS 00pa30BaHUs pa3pbiBa MOTOKA U3 KaHAaa B BOJOHOCHBIN CIIOH.

CrnenyeT 3aMeTUTh, YTO MO JAHHBIM I'PYNIIOBOI OTKAUKH OLIEHKA MUTAHUS JIMH3bI U3 KaHala
B YCIOBUSX paOOThl BOA03a00Opa MPOU3BOAUTCS C JOCTAaTOYHOW HAJEKHOCTBIO, TaK YTO
pe3yNbTaThl 3TUX HCCIIEIOBAaHUN MOTYT CIY)KUThb 0a30il JUIsl OTHECEHMsI SKCILTyaTallMOHHBIX
3aIacoB K BBICOKUM KaTEeTrOpHsIM.

['pynnoByto oTkauky 1enecooOpa3Ho NpUBA3aTh K IEPUOAY, KOTJa TOPU30HT BOJIBI B KaHAJE
3aHMMAET NIPUMEPHO CPEJHEE MOJIOKEHUE MEXKTY MAKCUMYMOM U MHUHUMYMOM, XOTS 3TO U HE
ABIIIETCS 0053aTEIbHBIM.

Ecnu mbl pacmionaraeM JaHHBIMU O PEKHMME TPYHTOBBIX BOJ BONU3M KaHalla B TEUEHHUE TOa
U JIaHHBIMM O HAMOpHBIX TpajueHTax BOJM3M KaHajla JI0 Havaja IPYNIOBOH OTKAYKH, TO
MUTaHWE JIMH3bI, YCTAHOBICHHOE B TMEPHOJ TPYNIOBON OTKAYKH, MOKET OBITh MEPECUYUTaHO C
MOMOIIBIO CIEAYIOIIEH MTPOCTON 3aBUCUMOCTH:

X
_= Sm—
qcp q or "0‘

(XX, 26)
rae (cp U Jom — CpeAHEe NMUTAaHUE HA €AVHMILY JJIUHBI JIUH3BI B TEYCHHUE TOAA U B NEPHOL
OTKaYKHU;
Icp ¥ lom — CpPEIHHI HANIOPHBII I'PaJJEHT IIOTOKA B TEUYCHUE I'0/1a M B IEPUO OTKAUKH.
Cnenyer 3amMeTUTh, YTO B IMIPOILIECCE THUAPOrEOJOTMUECKUX HCCIAEAOBAaHUN Ha JIMH3aX



MPECHBIX BOJ, C(HOPMHUPOBABIIMXCS Y KAHAJOB, IIEJIECOO0pa3Ha TaKkKe MOCTAHOBKA OIMBITOB IT0
YBEIUYCHUIO MMUTAHUS JIMH3 33 CUET POcTa (PHIIbTPAIIMU BOJ] U3 KAHAJIOB B TPYHTOBBIC BOJIBI. DTH
MEPOIPUATHS 3AKITIOYAOTCS B CIIEIYIOIIEM:

1) yricTka aHA KaHajla W HAONIOJEHHUS 3a POCTOM pacxoja Ha (GHIBTPALUI0 M3 KaHaja, a
TAKX€E 3a YMEHBIIEHUEM PACcX0/ia MOTEPh B PE3yJIbTAaTE KOJIbMATAllUK JIHA KaHAJIA U

2) OTBOJ MPECHBIX BOJ HA TEPPUTOPHIO JHH3BI KAHABAMH, IIPOPE3AOIIUMHI BCIO MOITHOCTh
MMOKPOBHBIX CYIJIMHKOB, €CJIM MOIIHOCTh MX HEBEJIMKA M UCUYUCISAETCS HECKOJIBKUMHU METPaMU;
MIpY 3TOM JI0 MOCTYIJICHUS B 3TH KaHaBbl BOJA U3 KaHaja JOJKHA OTCTAaUBATHCS B CIEIIMATIBHBIX
OTCTOMHHKAX.

IF'EO®PU3NYECKUE METO/bI, IPUMEHSAEMBIE
IIPU PA3BE/IKE JIMH3 ITPECHBIX BOJI*

Haunbonpime TpyJHOCTH B MPAKTUYECKOH NEATENBHOCTH THAPOTE€OJIOTOB, 3aHUMAIOIIUXCS
MOMCKAMHM M Pa3BEIKOM IPECHBIX BOJ B IYCTBIHHBIX pPAaOHAxX, BBI3bIBAET IOMCKOBAs 4acTh
3azaud. B mepuon mnouckoB TpeOyercs HalWTH W OKOHTYPUThH IUIOLIAAb PAcCHpOCTPaHEHUs
MPECHBIX BOJ, OLEHUTh TEpPCHEKTUBY M  IIeIeCOOOpa3HOCTh TOCTAaHOBKM Ha  HeH
TUIPOTe0JIOTHYECKUX Pa3BEIOUHBIX PaloT.

TpyaHocTH MOMCKOB BO3pacTalOT BO MHOTO pa3, €CIU I'€0JOTHYecKast U TMAPOXHUMHUYECKas
00CTaHOBKA B pailoHE IMOMCKOB U3BECTHA JIMILB 110 aHAJOTHUHU U I€0JIOTHYECKUM COOOPaKEHUSIM.
Pacxoapl MaTepranbHO-TEXHHUYECKUX U JICHEKHBIX CPEJICTB HA MOUCKH C MOMOIIBI0 OypeHus B
TaKHUX CIy4asX 3HaYMTEJIbHO BO3PAacTalOT, a 3aTPAuEHHBIN TPy HE BCEr/a MPUHOCHUT JKEJIaeMble
pe3ynbTaThl. [I03TOMY BCe yallie ruaporeonaory NpuxoauTcs: U3bICKUBATh BO3MOKHOCTH U MYTH
YCKOpPEHUSl U YJELIEBJICHUS MOMCKOBBIX paboT. [l 3TOro B yucie ApYrux HPHUBIEKAIOTCS U
reou3nvecKre MEeTO bl HCCIIeI0BAaHUM.

Hapsiny ¢ HeOoJbII0il OTHOCUTENBHONM CTOMMOCTBIO U BBICOKOW MPOU3BOJIUTEIHLHOCTHIO
reousnveckre MeTOAbl UCCIEeIOBAHUN MO3BOJISIIOT 0e3 OypeHHs] OTBETUTb Ha BCE BOMPOCHI,
MHTEPECYIOIINE TUAPOTE0JIOrOB B MEpUOJ MOUCKOB. [103TOMy BIOIHE BO3MOYKHO HCKIHOYHUTH
MOMCKOBOE OypeHHWe U OTPaHUYUTHCS MUHUMAIbHBIM O0OBEMOM OMOPHO-TPOBEPOYHOTO HIIU
pa3BelouHOro OypeHHUs B CTAAMIO MPEABAPUTEIHLHON Pa3BEIKH.

B nouckoBblil nepuo reopuznveckre MeTobl MOKHO MPUMEHSTh Ha 00BEKTax ¢ JII000H
TeOJIOTHYECKOM W TUIIPOreoJIorndeckoil ooctanoBkoi. Kak Obl CIIOXKHBI OHU HHM OBLIH, BCET/Ia
MOYKHO MOJ00paTh TaKOW KOMIUIEKC reo(hU3nYecKX METOJI0B, KOTOPbIIl CMOXET AaTh OTBET Ha
MOCTaBJIEHHBIE BOIPOCH C MAKCUMAJIBHBIM I€0JIOTHYECKUM P PEKTOM.

['eopu3nueckuMu METOIaMH PEIIAOTCs CIeyIoIne 3a/1a41 TOUCKOB:

1. BoisiBIeHHE 30H paclIpOCTpaHEHMsI NMPECHBIX BOJ, 3aJETAOIIUX CPEOU COJEHBIX, U
OKOHTYPHBAHME X KaK IO ILIOLIAAH, TaK U B pa3pe3e. B koMIulekce ¢ JaHHBIMH T€0JIOTHYECKON
JOKYMEHTAIlUM HECKOJIbKMX OIOPHO-IIPOBEPOUYHBIX CKBAXKMH, M3 KOTOPBIX OTOMpAIOTCS H
aHAJTM3UPYIOTCS. POOBI BOJIBI C PAa3IUYHBIX INIyOWH, 3Ta 3a/laya pacIIupsieTcss 10 MOCTPOCHUs
KapThl MUHEPAIU3aluy (MJIOTHOTO OCTAaTKa) MOA3EMHBIX BOJI B 9KBUBAJIEHTE KaKOM-IN00 cou.

2. BeisiBenue o01acTu MUTAHUS JIMH3 IPECHBIX BOJI.

3. Onpenenenue riyOUHBI 3aJIETaHUsI IEPBOTO OT MOBEPXHOCTU BOJIOHOCHOTO TOPU30HTA.

4. DBelsgBIeHHE HEKOTOPbIX OCOOCHHOCTEH TEOJIOTHYECKOTr0 CTPOCHHS HU3ydyaeMoi
TeppUTOpUU (HampuMmep, KOH(PUTypaluu KpOBJIM KOPEHHBIX MOPOJ, XapakTepa 3alleraHusl B
pa3pe3e ONpEACIEHHBIX BO3pPAaCTHBIX KOMIUIEKCOB YETBEPTUYHBIX OTJIOXKEHUH U  HUX
JIUTOJIOTUYECKUX XapaKTEPUCTHUK).

5. Toucku mnorpebeHHBIX MOA OoJiee MOJOIBIMH OTJIOXKEHUSMHU JPEBHUX pYCeN peK,
CoJIeprKalliX MPECHBIE U OIIPECHEHHBIE BObI;

6. BeisiBnenne Mect (puIbTpaluy U3 KaHAJIOB U MECT IPEHUPOBAHUS BOJIbI B KAHAJIBI.

7. BblsiBIeHHE B CKaJIbHBIX MOPOJAaxX TPEIIMHOBATBHIX M 3aKapCTOBAHHBIX 30H, B KOTOPBIX
COJIEPIKaTCs IIPECHBIE NN OIIPECHEHHBIE BOJBI.

8. HM3yueHne TEKTOHMYECKUX OCOOEHHOCTEH KOPEHHBIX IOpOJ C ONpPEICICHHEM HX
IIPEUMYIIECTBEHHBIX JIMTOJOTUYECKMX XapaKTEPUCTHK M OLIEHKOW XapaKTepa MUHEpaIu3aluu
COZEpIKAIEeHCs B HUX BOJBI.



Bo3MOXHOCTH pelieHus 3TUX 3334 C MOMOIIBI0 Teo(pU3NIECKIX METOIOB Oa3HPYIOTCS HA
3aBHCUMOCTH (PU3UYECKHX CBOMCTB MOPOA OT HX BEIIECTBEHHOTO COCTaBa, (U3MYECKOTO
COCTOSIHUSL 1 OCOOCHHOCTEH re0JIOTHUECKOT0 CTPOCHHUS U3y4aeMOil TEpPUTOPHH.

B ruaporeosiornn HauOombliee NMpUMEHEHHE HAXOAAT 3JIEKTPOpa3BeAOYHbIE METOIbl. B
3aBUCHMOCTH OT XapakTepa pelaeMoi 3a/Jaud B MEPHO]I MOMCKOB MPECHBIX MOA3EMHBIX BOJI
MIPUMEHSIOT METO/I BEPTUKAJIbHbBIX BJIEKTPUYECKUX 30HIMPOBAHUMN (B23),
AIIEKTPONPOPMITHPOBAHUE PA3TUIHBIX MOIUQPUKAIUN, METOJ €CTECTBEHHBIX AJICKTPUYCCKUX
noseit (I1C).

I'EOBOTAHUYECKHUE UCCJIEJOBAHMUS ITPH ITONCKAX JIMH3
INPECHBIX BO/J B ITYCTBIHAX

OO0mme cBeieHHs 0 Te000TAHNYECKUX MCCIIeI0BAHUSX

[Ipu mouckax MpecHbIX BOJ YACTO UCHOJIB3YETCs] Te000TAHUYECKUN TUIPOUHINKAIIMOHHBIH
MeToA. BaxHennien TeopeTHYeCKOM MpPeaIOChIIKON THAPOUHIMKALMOHHBIX MCCIECI0BAaHUN
ABIIIETCS pa3BUBIIEecs B mocheanee Bpems yuenue o nanamadrax (bepr, 1931; Conuues, 1948;
Hcauenko, 1953). Jlangmadgrom reorpadpl HA3BIBAIOT TO TPUPOTHOE IIEIIOC, KOTOPOE
dbopMupyeTcss B CHIIYy TECHBIX M TIyOOKHMX B3aMMOCBS3€H BCEX MPUPOAHBIX KOMIOHEHTOB:
KIuMaTa, penbeda, TOPHBIX IOPOA, MOA3EMHBIX BOJI, IMOYB W PACTUTEIHLHOTO ITOKPOBA.
PactutenbHOCTD SBIISETCSA OJTHUM U3 HauboJee 3aMEeTHBIX KOMIIOHEHTOB JIaH madra.

Pacturensubie cooOmiecTBa (a MHOTJA U OTJEIbHBIC BUBI PACTCHHI), UCIIOJIb3yeMbIe IS
WHAWKAIMM TOJ3EMHBIX BOJ, HOCAT Ha3BaHUE THIpPOUHIMKAaTOpoB. Cpeau HHUX CleqyeT
pasiuyaTth IpsMbIe TUAPOUHIUKATOPHI, pacipeiesieHne KOTOPhIX HEMOCPEACTBEHHO 3aBUCHUT OT
MOJ3EMHBIX BOJ, M KOCBEHHBIC, KOTOpPbIE CBS3aHbl C OMNPEICICHHBIMH TMOYBEHHO-
JUTOJIOTHYECKUMHU YCIOBUSMH U B H3BECTHOM Mepe MOMOrarT paciudpoBaTh HEKOTOPHIC
TUIPOTEOIOTUYECKUE OCOOCHHOCTH.

[IpsMBIMU THIIPOUHIUKATOPAMU SIBISIFOTCS B IMIEPBYIO O04Yepeb GpearopuTsl — PaCcTCHUS C
MOIIIHOM, TJIyOOKO MPOHMKAIOIIEH KOPHEBOW CUCTEMOM, IOCTUTAIOUIC YPOBHS ITPYHTOBBIX BO/I.
OTYyacTH UMH MOTYT CIYXHUTh TPUXOTUIPOPHUTHI, T. €. PACTEHHUsS, KOPHEBasI CHCTEMa KOTOPBIX
CBs3aHA C KaNWUIIPHOM KalMO#l TpPYHTOBBIX BoJ. HakoHen, umeeTcss oOIIMpHas rpymnmna
pacteHuii — OMOpO(UTOB, KUBYIIMX 3a CUET BIArm aTMOC(HEPHBIX OCAIKOB. DTH PACTCHHS
MO>XHO NMPUMEHATH JIMIIb B Ka4e€CTBE KOCBEHHBIX T'MJIPOUHJIUKATOPOB, a B PsJIe CIy4yaeB OHU
BOOOIIIE HE UMEIOT TUPOUHIUKAITMOHHOTO 3HAYCHHUSI.

Becbma BaXHBIM YCIIOBHEM YCHEIIHONM THAPOUHAMKALMU SIBISIETCS HCIIONb30BAHUE HE
OT/ENbHBIX BHUJOB pACTeHUH, a IEJbIX COOOIIECTB, TaK KaK pPACTHTEIbHOE COOOIIEeCTBO
(¢utorieH03) maeT 3HAUUTENHHO O0Jiee TOCTOBEPHBIE JaHHBIE O THAPOTEONIOTUYECKUX YCIOBHSIX.
OnHako NPUMEHEHHE TaKUX THUIPOUHJIUKATOPOB TPeOyeT 3HAYMTENBHBIX Te000TaHUYECKUX
3HaHUH, IMOATOMY B IMPAKTUKE THUAPOrEOJOTHUYECKHX MCCIEIOBAHUNA TOKa MPUXOIUTCS
OTPAaHWYUBATHCS TUAPOWHIUKAIIMOHHBIM HCIOJIb30BAaHUEM OTHEIbHBIX BHJIOB pacteHuil. [lpu
TOM OYE€Hb Ba)KHO MMETh B BUIY, YTO TOT WJIA MHOW PACTUTEIbHBIN BUJ — THUAPOUHINKATOP
JUIIH TOTJIa TOCTOBEPHO XapaKTEPHU3YET ONMPEIEICHHBIE THIPOTEOIOTMYECKUE YCIOBUSI, €CIIA OH
MPHUCYTCTBYET Ha MCCIEAYEMOM Y4acTKe B OONbIIOM ('MaCCOBOM) KOTMYECTBE.

Kak yxe Obl710 0TMEUEHO, T€OOOTAaHMYECKUE MCCIIEAOBAHUS TTPUMEHSIIOTCS B OCHOBHOM Ha
CTaJUU TOUCKOB, TAK KaK C MOMOIIBIO 3TOr0 METOJAa MOXHO ONpPENENIUTh OPHUEHTHPOBOYHO
TIJIOIIA M, Ha KOTOPBIX MOI3EMHBIE BOJIBI 3aJIeTaloT 00jiee Uim MeHee OM3KO K TTOBEPXHOCTH, H
JI0 WU3BECTHON CTEMEHU OIEHUTh MX MHHepanu3anuio. ['eo00TaHWYEeCKUe HCCIEeNOBaHUS MPHU
9TOM MOTYT BecbMa 3(P(EKTUBHO HCIONB30BATECA B COYETAHMH C a’pOMETOAaMH |
reo(pU3NIEeCKUMH UCCIIeTOBAaHUSIMHU.

IToucku JIMH3 NPEeCHBIX BOJ B MMYCTBIHAX
I'eoboTanmyeckre MeTOJIbl MOJYUMIN Haubojee 3HAYUTENIbHOE MPUMEHEHHE MPU MOUCKAX
JMH3 TO/A3EMHBIX BOJ. B pa3HBIX MOJ30HAX IYCTHIHHON 30HBI Ie00OTaHWYECKHE MPU3HAKH,
UCIOJIb3YEMbIE IIPH MO0OHBIX UCCIIEI0BAaHUSX, JOBOJIBHO PA3IUYHBI.



B noazoHe monynycThlHb M CEBEpHBIX NMycThbIHb (3amagHoi u llentpanbubiii Kazaxcran,
Hwxuee [ToBomkbe, Horaiickas crernb) MMpoOKoe pacipoCTpaHEHUE UMEIOT JIMH3HI, JISKAIue B
NeCYaHbIX MAacCUBaX, JIMH3bL, paCMOJaraloIluecss MOJ JMMaHaMH W JHUMaHOOOpPa3HBIMU
MOHIKEHUSIMU, U KOJbIIEOOpa3Hble CKOIUIGHHMSI MPECHBIX BOJ MO mepudepruu COJIOHYAKOB
(0cOOEHHO B TeX CiIydasix, KOT/a IMOCISIHNE TPAHNYAT C IIECKaMH).

JIuH3bl, JNeXalKe B IECYaHbIX MAaCCHUBaX CEBEPHBIX MYCThIHb, OOBIYHO 00O03HAYAIOTCA
cooOmiecTBaMi TUIMYHBIX 00aHMraTHBIX (QpeatopupoB. Hanbonee 0OBIYHBIMU U3 HUX SIBISIOTCS
CJIeIyIOIIKe: TPYIIbI JEPEBbEB BIArOIFOOUBBIX MOPOJ, 3aPOCIN KYCTapHUKOBBIX (hpeatodupos,
cooOmiecTBa TPaBIHUCTHIX U MOJIYKYCTAPHUKOBBIX (hpeaToGpuTos.

['pymbl, peke pOIIMIlbI HEKOTOPBIX BIArorO0UBBIX JApeBeCHbIX mopox — uBa (poa Salix),
aox (pox Eleagnus), Tomons (pox Populas) — BerpewaroTcs mo JHY M pee MO CKIOHAM
KOTJIOBUH BBIIYBaHUS M 4YAcTO II0 OKpaWMHaM IIeCKOB (B MeCTaX BBIKIMHUBAHUS BOJ
NOJINECYaHbIX JIMH3). OTH JIPEBECHBIE IOPOJAbI OOBIYHO COIMPOBOXKIAIOTCA — OOJBIINM
KOJIMUECTBOM BIIAarOJIIOOMBBIX 3J1aKOB (Yallle BCEro TPOCTHUKA) U Pa3HOTPABBS.

Jlisi TIOMCKOB TPECHOM BOABI B TIECKAaX CEBEPHBIX MYCTHIHb HMMEET 3HAYCHUE Jaxke
MOSIBJICHUE OTJIENbHBIX HK3EMIUIIPOB YHOMSHYTBIX MOPOJ, €CIH 3TH 3K3EMIUISPHI TOCTaTOYHO
XOpOIIO  pa3BUTBl W HE OOHAPYXHBAIOT TMPH3HAKOB  YTHETEHUS (HU3KOPOCIOCTD,
CYXOBEPUINHHOCTb, clladasi OJMCTBEHHOCTh U T. 1.).

Boap! 31eck 3aneraor He Ty0ke 5 M, 1 MUHEpaIu3alus UX OOBIYHO COCTaBISIET OKOJO |
2/n1; TAIIB TI0JT JIOXOM OHa MOXET OBITh HECKOJIBKO MOBBIIICHA (He Oomee 3 2/1).

Tlpu wuCHONB30BaHUKM B KadecTBE HHAWKATOPOB TPYIIl UB cleayer olpamarbs ocodoe
BHUMaHUE Ha TO, YTOOBI pa3BUTHE UX OBLJIO JOCTATOYHO MOIIHBIM U TBIIIHBIM, TaK Kak
€IMHUYHBIC YaxJble OCOOM MBBI MOTYT CYIIECTBOBATh Ha y4acTKaxX C MajbIMU CKOIUICHHUSMHU
MIPECHBIX BOJ, HE UMEIOIIMMHU MMPAKTUIECKOTO 3HAYCHHUSI.

Ha aspodoTocHrMKax y4acTKH JIPEBECHOM PACTUTEIBHOCTH BBIICISIOTCS OTUYETIMBO B BUJIC
IPyNN TEMHBIX, TOYTH YEPHBIX KPAMKWHOK; IPU OUYEHb I'yCTOM CTOSHHH JIepeBhEB oOpasyercs
TEMHOE IMATHO ¢ ()ECTOHYATO U3PE3aHHBIMH KPAsIMH M HESICHO 3€pPHUCTON CTPYKTYPO, 3aMETHOMN
JUIIb NPU yBENWYEHUH U300paskeHust 10 Macirada nmopsaka 1 : 5 000. [Ipu aspoBu3yambHBIX
HaOJIOICHUSX JIETOM JIEPEBBSI XOPOIIO OMO3HAIOTCS MO OKPYTJIBIM KPOHAM M TEMHOMW 3€JIeHH, a
OCEHBI0 — I10 OPAHKEBO-)KEITOM XapaKTEpPHOM OKpacke, 0COOEHHO TOMOJIS U UBHI.

3apociny KyCTapHHUKOBBIX (peaTo(UTOB TAKKE SIBISIOTCS BAXHBIMH THIPOUHANKATOPAMH.
Haubonee pacmpoctpaHeHHble Buubsl ¢pearopuroB — umuHrwiab (pon Halimondendron) wu
tTamMapuKcel (poa Tamrix). 3apociii uX BCTPEYArOTCS B TEX Ke dJIeMEHTax penbeda MecKoB, uTo U
npeabLAyIIne THAPOUHUKATOPBI.

YuHTHIF 0COOEHHO YacT 10 OKparHaM TIECKOB, TJI€ B MECTaxX BBICAYMBaHUS BOJ OH 00pa3yer
CIUIOILIHBIE YAIlld B CMECH C TUTAHTCKUMH 3JIaKaMH — TPOCTHUKOM U YHEM.

Bozpsl mos1 KyCTapHUKOBBIMH 3apociiiMU 3ajieratoT He riyoxke 10 v, penko 12 m. [Ipornos
IIIyOUHBI 3ajJeTaHMsl, €CJIM yYUTHIBATh JIOTOJHUTENbHbIE TUIPOUHIUKATOPHI (COMYTCTBYIOIINE
BUJIBI), MOXKET OBITh 3HAYUTEIBHO YTOUYHEH: TPU HAIWYHMH YHsl, KaMBIIIA WX XOPOIIO Pa3BUTHIX
TPOCTHHUKOBBIX 3apociiell BoJia pacriosiaraercst He riryoxke 5 v, IIpu oTCyTCTBMM MX BOAa yalle
3asyeraet Ha riayouHe 5—10 m.

YuHTHIEBBIE 3aPOCITH CBSI3aHbI C BOJIAMHU, MUHEpAIU3alKs KOTOPBIX HE MPEBBIIIAET 3 2/71.

[Tonm 3apocnsiMi TaMapuKCOB MHUHEpAM3allUsl BOIBI CHJIBHO BapbUpyeT. Pa3Hble BHIBI
TaMapUKCOB MOTYT CYILECTBOBATh IPU PE3KO Pa3IMYHON KOHIIEHTPAILlMH COJIEH B TEX BOJAAX, C
KOTOPBIMH OHH CBsI3aHBI. XOTsSI pAacIiO3HaBaHWE OTHIENBHBIX BHIOB Ui THIPOTEOJIora, HE
UMEIOILETo CIeUalbHOW read0TaHMYeCKONW MOJrOTOBKH, 3aTPYyIHUTENHHO, HO MOXHO yKa3arb,
YTO B IEJIOM BHJIBI, CBS3aHHBIC C MPECHBIMU U CIIa00 COJIOHOBATHIMH BOAAMH, UMEIOT OOBIYHO
TEMHO-3€JIEHYI0 OKPAcKy, TOTJla KaK TaMapHKChl, IPOU3PACTAIOINE B 