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B KHHMre paccMaTpuBaeTCd MeTOAHKA OLEHKH 3KCILIYaTALUOHHBIX 3aNacoB [0A3e€MIBIN BO1
4711 BoZocHaGXeHUd. B nepBHIX IJaBaXx paGoThl mpOaHaJH3APOBAHBI APHHUHOB KiaacCHUKALI
3anacoB NOA3eMHBIX BOJ, PAaCcCMOTpEHB pa3AHYHble TIPaHHUHbIE YCJIOBHSA BOAOHOCHBIX IL1aCTOB
11 AaHa o0lias XapaKTepHCIFHKa OCHOBHHIX METOZOB OLEHKH 3KCIVIyaTalHOHWHBIX 3anacoB — 1HI-
pOIHHAMHUCCKOTO, THApaB1HYecKOro W GanaHcoBoro. [locseayiowlHe IMIaBbl NOCBSwEHBl REeTaJ bHOR
XapaKTepHCTHKE KaXAOro MeToZa, OCOBEHHOCTSIM ero IpHMEHeHHs B Pas3JHUYHBIX T[HAPOreo.sOri-
yeckux  yegosusix. OrZesibnas TJiaBa NOCBALEHZ DACCMOTPEHHIO CTAAHITHOCTH THAPOTEOJOrIYe-
CKHX HCCJAEROBaHUI H KATErOpH3aUUH SKCIVIYATALMOHHBIX 3a0aCOB NOA3EMHBIX BOA MO CTeilehl
HX M3YUeHHOCTH. BoJbluoe MecTo B paloTe yAeJeHO MeTOZAM ONpeZeseHHsT OCHOBHBIX pacyer-
HEX napaMeTpoB (Ko3d¢pHUHEHTOB (UMpTpalHH, BOZONPOBOIHMOCTH H Nbe30NPOBOZHOCTH) II Me-
100iKe NpPOBeNeHHS ONbITHBIX paborT AJA pacyeTa THAPOreOTOTHUECKHX NapaMeTpoB.

B CBsi3H C TeM, YTO B DAa3JHYHBIX THAPOTEOJIOrHYECKHX YCJOBHAX CYLIeCTBYeT DS CICIHH-
dryeckx ocobGeHHOCTeH B NPHMEHEHNH METOZOB OUEHKH 3IKCIIYaTalHOHHBIX 3aMacoB, B OTIeIb-
HBbIX TIJaBaX KHHIU npHBeZeHbl PeKoMeHJAllHd NO OileHKe 3anacoB B apTe3HaHcKux OGaccelHaw
ropuock.anuathix obnactefll, KapcToBbix pafioHax, KoHycax BhIHOCZ M TNPOJIOBHAJIBHBIX mpilelidax.
MOIKIVpeubsax, DeYHBX JOJMHHAX H pafloHaxX pa3BUTHS JHHI3 NPECHbIX BOX.

Kpome Toro, B pa6oTe paccMoTped BonpoC o6 OlEHKe 3IKCIIYAaTAlHOHHBIX 3aliaCOB 1101-
3eMHBIX BOJ B pafloHax HX MHTEHCHBHON SKCHIYaTalidil,

Hamocrpaunil — 61, tabany — 26, Gubauorpadus — 56 Ha3B.



IIPEJJHCJ/IOBHE

IToTrpednocts B BOje /L1 BOAOCHAGKEHHST BHOBb CO3/aBaeMblx
It pacunipsoUINCg TOPOLOB, NMPOMbBIIIIEHHBIX NPCANPUATHH H CeJb-
CKOXO3SIHCTBEHHLIX OODBEKTOB B Halllel CTpaHe HeNpephiBHO BO3pa-
ctaeT. OcoBeHHO OCTPBIM fIBJsIeTC BOMpOC ofecrieueHHsT BOAOH Hace-
JeHis A9 XO341CTBCHHO-NMTBLEBBIX HYXKA. B CBfIsM ¢ 3THM OUEHKa
3a1iacoB TOA3€MHBIX BOA npHoOpesa 3HAueHHe BaXKHOH rocyaap-
cTBentoll 3amaun. Ha mnpousBoacTBO TUAPOTEONOTHUECKHX pas3BedokK
17151 BLISIBJIRIHA 3KCIIVATAllHOHHBIX 3allacoB MOA3EMHBIX BOJI  exe-
FOINO 3aTPaulBalOTCs MHOTHE MHJAJHOHBI pyO6Jel.

OtueTHbie MaTepHaabl MO H3BICKAHHAM CBUAETENbCTBYIOT O TOM,
1O FIIAPOre0J0THYCCKHe paloThl MPOU3BOAATCA € JAOCTATOYHO HOJI-
HLIM VURTOM reo.10TiHueckofi o6ctaHoBkd. OaHaKo CyLIeCTBEHHBIM He-
JOCTATKOM H3bICKAHHI fBJIsETCH WHOrAA HENOCTATOUHAS UeJeYyCTPeM-
ICHHOCTL 11X B YACTH MNOJVUYEHIST AAHHBIX, He0OXOAHUMBIX 151 OUECHKH
SKCILIVATAlliOHHBIN 3a11acoB NOA3eMHbIX BOJ1. K COXKaJdeHHIO, OLEHKY
.anacoB HOT1a pacc\aTpiBalT JIHUIb Kak 3JeMEHT KaMepaJsbHO#
'0raloTKIL, UTO TIPUBOIHT K KpafiHe HemelaTeJbHblM MOCJAeICTBHAM
Ve ToCOe TOFO. Kak 1oJeBbic PadoThbl 3aKOHUEHD! H HeT BO3MOMKHO-
CikHOTVUHTD HeI0CTaIoNHe JaHlble,

[icascaninle BOJIK, B OT1HYIle OT TBCPILIX DNOJE3HbIX UCKONAECMBIX,
TANOIATCA B LOMPCDBIBHON JBHZKCHIH 1 TP 3KCIJAyaTalUWH UX 3a-
Tach’ UEBICKANTCH Ha OOWHPHON TEDPPHTOPHH, 3HAUYMTEJBHO IPCBOC-
$0suiell 1I0Ha4b, Ba KOTOPO# pacnodoxen Bomoszadop. I[lostomy
OlieHKa 3arnacos HeBO3MOYKHa 0C3 TeX 1/l HHBIX FMAPOAHHAMHUYECKHX
pacuetoB. Ha ocHoBanuM NAHHBIX [OUCKOBBIX padoT, a eCjJH OHU He
LOON3BOAILTHCD, TO N0 @PXHBHBIM K JHTEpPATYypPHBIM MaTtepuasaM, THA-
NOreoor, Kaxk MpaBHI0, HMeeT yxKe AO0CTATOUHO sICHOEe NMPeACTaBJICHHE
(' re0JOrHYeCKOM CTPOCHHH M THAPOTE0.I0THUECKUX YCJAOBHSIX paloHa
1151 TOro, 4toGbl HaMeTHTh pacueTHylo cxeMmy. Takylo pacueTHylo
cXeay cledyeT paccMaTpuBaTh KakK padouyro THIOTe3y Hcc/aefoBaTesd
i COCTaBJAThb ee OO0 Hayaja npeaBapuTe/bHoll pasBenku. Pacuernas
cxeva J104KkHA OBITh 3aJ0XKeHa B NpoekTe NpoBeaeHHs pabor, uTo
NOBLIIIAET UeTeHanpaBIelHOCTh H3bICKAHHH U cnocobCTByeT HUX OoJqee
SKOHOMHUYHOMY npoBeienio. KoHeuHo, mpu HeoOXOAMMOCTH CXeMa-
FHMOTC3a MOXKeT YTOUHATHCH B IPOLECCe U3bICKAHMH M B OTAEJbHBIX
cavyasx daxe pajnka’blio nepecMaTpPHBATBCA.



CrepoBaTe/lbHO, METOAMKY THAPOreoJOTHUECKUX HCcAeq0Baillll,
NPOU3BOASIIIMXCA OJs1 OUEHKH 3KCIJAyaTalloHHBIX 3alacoB MOA3€EM-
HBIX BOJl, HeJb3sl OTPbLIBATb OT METOAMKM OUEHKH 3amnacoB, KOTOpoil
THAPOreoJior, BBHIMOJHSIOUIMH 3TH HCCJAEJOBAHHS, HOJKEH BJaLEThb
B COBepILEHCTBE.

Jlannasi Kkuura siBJjsiercss BTopolM u3gaHuem kuuru H. H. Dunge-
maHa «QOueHKa 3KCHJIiyaTallHOHHBIX 3amacoB NOJA3eMHbIX BoA», loc-
reostexusziat, 1963 r., Hawenuiei MWHpPoOKoe NpHUMeHeHHe W ObICTPO pa-
somenelics. Bo BTOpoM HW37aHHM JOMNOJHEHb H NepepaboTaHbl IJ1aBbl
[ u I, nocBsiniennble Kaaccu(pHKalM 3anacoB NOA3eMHbLIX BOJA M Tpa-
HHYHBIM ¥ HavaJibHBIM YCJOBHSAM. 3HAYUTEJbHO pacCIIMpPeHbl BOMNPOCH!
METONHKH ONBITHHIX paboT H ompeje/eHHsl pPAacYeTHLIX NapaMeTpoB
(raaBa VIII). [do6aBnena Hosas rsmaBa (XVII), B koTopo#t u3jmoxKe-
Hbl OCHOBbl OLIEHKH 3KCHJyaTallHOHHBIX 3amacoB MOA3eMHbIX BOJ
B palioHax JeHlCTBYIONIMX BOJA03a60pOB.

I'nasel namucann: [—VII, IX, XI—XIV —H. H. Bungemanonm;
VIII, X, XV, XVII —JI. C. Sspusasim; XVI — B. 1. BaGymkunbia.




Trasa 1

KIJACCHPHUKAL A 3ATNTACOB U PECYPCOB
NMOA3EMHBIX BOJ

3a nocaeanne 15—20 ner ony6anKoBan psafx paboT, NOCBSAIIEH-
HBIX KIaccH(QUKAIUM 3anacoB M pecypcoB mnoia3emHeix Box. O6cTos-
TeIbHbI 0030p 3THX paboT man B cratbe ®. M. Bouesepa (1957) w
wunre b, M. Kyneanna (1960).

Bce ykaszauuble kKJaaccHHKAUHWH OTAHYAIOTCA B CYIIHOCTH JIUIb
60.1bIliel HUJAH MeHbIIeH MNOJHOTOHW M AeTajn3allued, Ho He COAepKart
MPHHUHIMHAIBHBIX HPOTHBOpPEUNil B OTHOILCHHH NOHHMAaHHSA CaMoro
npeaMeta Klaccubuxkauud. Bmecte ¢ TeM B HHX HabJsiopaeTcs upes-
BLIYafHasi MmecTpoTa I HECOTVIaCOBAHHOCTb TEPMHHOJIOTHH H OHpeje-
JCIHHA TIOHATUH, U4TO TPHBOAHT K 3aTPYAHEHHUSM B HCIOJNb30BAHHH
KI1accudHKaulil Kak B IayuHbIX paboTax, Tak ¥ Ha MpaKkTHKE,

OcHOBHOIT TNPHYHIION 3TOH HECOIrJIACOBAHHOCTH SIBJISIETCS HpexkKae
BCCTO HenpaBHIbHAas H MPOI3BOJIbHAsA TPAKTOBKA MOHSTHI «3amachly»
H «pPeCcypChl» Moa3eMHbIX BoA. [lpeneabHo 4eTKo pas3javuusl 3THX MO-
natnit 6wt chopuyanpoans @, Il CaBapenckum: «IIpaBusabHee
FOBOPHTDH He 0O «3ailacax» MOJI3€MHBIX BOJA, @ O «pecypcax» MNOA3EM-
HBIX BOJ, MOHHMAfA IO STHM TepMIHOM obecriedeHue B BOJAHOM 6a-
TaHCe [aHHOro palloHa MOCTYMAeHIsT MOJI3eMHBIX BOJ W OCTaBJasAs 3a
TEPMHHOM «3alachki» JHIOb ONpeleseHlie TeX KOJAUYeCTB BOJABI, KOTO-
pble HAaXoAA1Csl B JaHHOM OacceiiHe IITM €J10€ He3aBHCHMO OT MOCTYI-
J€HHUsT BOJBI 1l pacXofa, a B 3aBHCHMOCTH OT €ro eMKOCTHY.

B KoHile COPOKOBBIX TOJOB TEPMIH «PeCypChbi» Obijl He3aCayXKeHHO
OTBEPTHYT 1 3aMEHEH TEePMHHOM «jlHHAMHYeCKHe 3amachl», YTO H NPH-
Be10 K CTHPAHHIO PAa3JUuHs MOHATHH «pecypcbl» M «3amachl» B THA-
POTe0.TOrHUECKOH JauTepaType H NyTaHUUE B TEPMHHOJOTHH. TepMuH
«AMHAMHUecKH{e 3amacbi» $BJSETCS HEYAOBJCTBOPHUTENbHBIM M J10J-
JeH ObITb OTBEPTHYT Mo CJAeAyroudM coobpaxeHusam. C/J0BO «3amacy
B PVCCKOM $I3bIKe O3HauyaeT 3amaceHHoe, coOpaHHoe AJs Oyayniero
Hcloabp3oBanusi. Tak HasbiBaeMble «/IHHAMHYECKHe 3amachl», BbIpa-
JKalolie NUTAaHUE NMOA3CMHBIX BOJ, He HaKOIJEeHbl 3apaHee H He fB-
JSAI0TCSI BMECTe C TeM <«pe3epBOoM», TaK KaK NpH 3KCHJyaTaldu HOA-
3eMHBIX BOJ B NEPBYIO OYepelb OPUEHTHPYIOTCS HA HX HCHOJIb30BA-
HHE, CUHTAsi Pe3epBOM 3amachi, HAKONJCHHbIE B MJacTe, a He MHTaHHE
BOJLOHOCHOTO TOPHU30HTA.

3amachl MOJ3EMHBIX BOJ Il UX BO30OHOBJICHHE NMHMTaHHeM (pecypchl)
C JorH4Yeckoi ¥ (U3HUECKON TOUYEK 3PEHHS MNOHATHA NPHHIHNHAJIbHO
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pasHbie, UTO HAXOMUT CBO€ OTUETJHBOC BbIpayKeHHe B pPas3MepHOCTII
3THX BEJMUHMH: 3amachl BbIpaxarTcsi Maccoil (NMpHOIHMeHHO — 00be-
MOM) BOJbI, a MX BO30OHOBJIEHHE — PACXOAOM BOJHI.

Pasauuusi 3amacoB H pecypcoB MOA3EMHBIX BOJA HaXOAST Bbipa-
MKEHHE B NPHHLHNHNAJbHO Pa3HOM HX H3MEHEHHH TIPH 3KCIIyaTaliid.
IIpHponaHbie 3amachl NMOA3EMHBIX BOJ MPH 3KCHJAyaTallHd 0053aTedAbHO
VMEHbIIAKTCSA, TaK KaK NPH OTKauke BCerga MPOHUCXOAHT MOHMMKEHHE
YPOBHSI BOABI U, CJeAOBaTeNbHO, TO HMJH HHOe yMEHbUIEHHe ee MacChl
B BOJOHOCHOM ropu3oHTe. HaobopoT, ecTecTBeHHble pecypChi NOA3EM-
HBIX BOJA HpH 3KCIJyaTalliH HE TOJBKO HE YMEHbIUAIOTCSl, HO B psie
cayvaeB yBesnuuBatorcs. IlonnkeHne Hanopa MOA3eMHBEIX BOJ B IJa-
CTe NPH OTKauyKe MOXKET BHI3BATh NOATOK BOJbI H3 pPe€K, YMEHbLIHTb
WcrapeHne ¢ MOBEPXHOCTH TPYHTOBBIX BOJ, BHI3BATb HJIH YCHAHTHL Me-
PETOK BOABI M3 BhHILIE H HHXKE PacClOJ0KEHHBIX BOAOHOCHBIX FOPH30H-
TOB 4epe3 OTHOCHTENbHO ¢Jjlab0 MpoHHIlaeMble CJI0H, OKHA. Takum 06-
pasoM, NIpH 3IKchAyaTalHd Bofo3abopoB 3anachl MOA3EMHBIX BOJ
YMEHBUIAIOTCH, a Pecypch BO3pacTalor.

Ilon3emMuas Bona, mpurogHas AJsi MCMOJb30OBAHHUS B HAPOAHOM XO-
31HCTBE, fABJAETCA MOJE3HBIM HCKomaeMmbiM. Paccmarpusas nojase-
HYI0O BOAY C 3TOH TOYKH 3peHusi, Heob6XoaMMo cHopMyJ/aHPOBATH TO
obliee, 4YTO CBOHCTBEHHO 3amacaM TBEPABIX H KHAKHX NMOJE3HBIX HCKO-
MaeMblX, U T€ Pa3JUuHsd, KOTOPble MEXIY HHMH HMEKTCS.

O6uHOCTh MOHATHS «3amnacy AJs TBEPAbIX NOJE3HBIX HCKOMaeMbiX
M BOIBI 3aK/OUaeTcs B cjeAyoueM: o6beM (Macca) rpaBHTallMOHHOH
BOJABI, KaK H Macca TBePAOTO MOJE3HOrO HCKONAaeMOro, BbipaXKaeT HX
3anacol; 06beM BOJOHOCHOTO IJacTa aHa/JdoTHueH o0beMy HOpPObi, CO-
Aepxawel pyny; Ko3hQHUHEHT BOAOOTIAUH — COAEPIKAHUIO PYAbI
B NOpPOJE; COCTaB MOA3EMHBLIX BOJ — COCTABY pYABL.

MecTopoxaenue J060r0 IMONE3HOTO HCKONAeMOTo BCEerja Tak M/l
HHaue OrpaHuveHo. BuugHMe BHeWiHe#d cpefbl, HNPOsABJsICILeecs: Ha
rpaHuilax Tesaa MOJIE3HOrO MCKOMAeMOro, NMpHHOMOHANbHO pa3noe A1
TBEP/bIX MOJME3HBIX HCKONAeMbiX M BOJLI. B MeCTOpPOXKIACHHSX TBEPABIX
NoJe3HbIX MCKOMAeMbIX BJAHSHHME OKPYyzKaIOLleH Cpeabl Ha 3anacel MHo-
JIE3HOr0 HCKOMAaeMOro MPOABJAAETCS KpahHe Me[JIeHHO, B «Te0/JOoTHYe-
CKHX» TeMIaxX (npoiecchl BBIBETPHUBAIiUA, MeTaMOpu3M u T. M.} 1
npi 106biYC NOJE3HOT0 HMCKOMAaeMOro B/AMSHHE 3THX MPOLECCOB MOMKeT
e vudrbiBaThesi. HaoGopor, Bausune okpyxarouleil cpeapl Ha 3a-
nachel MOA3EMHbLIX BOJA NPOABISIETCs BeCbma OLICTPO; OHO TMepefaeTcs
BOTOHOCHOMY TOPH3OHTY 4Yepe3 €ro rpaHullbl H uepe3 HHUX xKe, B CBOIO
ouepellb, BOJOHOCHBII I'OPM30OHT B.IIISIET Ha OKPYzKaAIOILyi0 Cpely.
XapaxTep rpaHHuHbiX yC/aA0BHH 00yC.1OB.JIHBaeT CTeHeHb BO30OHOB.IsE-
MOCTH 3aT1aCOB, a HM3Medellls ITHX VCJIOBIA BO BPEMEHH BbI3bIBAlOT
COOTBETCTBEHHbIC H3MEHEHIIsT BeTiluiiHbl 3aNacoB TO/3E€MHBIX BOJ.

Jlpyroe oTaiuiie 3amnacoB HOA3eMIIbIX BOJ OT 3alacoB TBEpAbIX
NOJIE3IbIX HCKOMAEMbIX, TaKe CB3aHHOC € MOABHKHOCTbIO BOMIBI, 3a-
KJI04ACTCSL B TOM, 4YTO 3amachi NMOJA3eMBbIX BOJA, KOTOpbie Npearnofa-
1aeTCsl MCNO.J1b30BaThb, 3aBHCAT OT CHOCOOHOCTH MOPOJA MNPOBOIHUTH
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BOJV 1 TepeaaBaTh H3MMelleHus Hamopa. [Ipu mpouyumx paBubix yc.ao-
BHAX 113 BOIOHOCHOIO TOPH30IITAa MOXHO MOJYYUTh BOABLI TeMm OoJblle,
qevl 6O0JbHIe BOICNPOBOAMMOCTb IJacTa, T. €. IpousBedeHue Ko3d-
(uitieHTa  GUaIbTPANMIT Ha MOUIHOCTb. [liaacTsl BOOOHOCHOrO raJeu-
HIIKA 1 flecka-NMJbIBYHA MOTYT COJep:KaTb paBHble O00beMBbl IpaBHTa-
IHONHOIT BObI, T. €. PaBHBle 3arachl, 0AHAKO AJS HDOJYUYEHHUS TOTO XKe
KOJIHCCTBA BOABl H3 TaJeqHIIKOB MOTPeOYIOTCs 3HAUMTENbHO MeHblIee
WIIC10 CKBA/KIH M MeHbIUHe MOHIXKeHHs B HHX. Takuym oGpasoM, FHI-
podlHaMHUeCKHe CBOHCTBA TJacTa HMEIOT OrpOMHOE 3HauyeHHe MpHu
XapanTepHUCTHKE 3anacos, ONpejedasss TeXHHKO-3KOHOMHUYCCKY uele-
c0006pasiocTh HX HCMOJAb30BaHNIST B HAaPOAHOM XO3SHCTBE.

Janacwl 1 pecypchl MOA3EMHBIX BOJA MOXKHO MOAPA3AeNHTb HO HX
renesncy Ha CACAyUHMe BuALL: 1) ecTecTBeHHble 3amachl U pecypcehl;
2) NCKYCCTBEHHBIC 3amachl H pecypcbl; 3) IMpuBJAeKaeMble pPeCcypcChi.

FEcrectrBeHube 3amachl— Macca TpPaBHTALMOHHOIN  BOABI
B I.7aCTe B eCTeCTBEHHBIX YC/JI0BHAX. Ta uyacTb 3TOH Maccel, KOTopas
\lozZkeT ObITh H3BJIeUeHa U3 HANOPHOTrO BOJOHOCHOTO TOPH30HTA 3a CYeT
VIIDYTHX CBOMICTB BOAbI ¥ TOpPHLIX mopon 6e3 ocyuleHHsi mJjacrta, Ha-
3pIBAETCST yIPYTHMIL 3amacaMil. IIpu oueHKe 3amacoB MOA3E€MHBIX BOJ
17151 BojgocHaOxeHust (npecHble BOAbI) 3anachl yaoOHee Bbipa)KaTb He
saccofl, a 00beMOM BOAbI, TaK KaK YHC/JEHHO 3HAUeHUs eQHHUIBI Mac-
cbl 11 o0beMa BOJB B 3TOM cJayvyae J0CTaTo4HO Oan3kd. B Takoil npu-
O.1IKEHHOI TPAaKTOBKE eCTeCTBEHHble 3alachl paBHbl CyMMe oObeMma
BO/L, 3aK/JIOYCHHON B MaacTe (3TH 3amachl HHOTAA HAa3bIBAIOT «eMKO-
CTHBIMIY), U o6beMa BOJbI, H3BJEKAeMO!l B HAaNOPHBIX YCJAOBHIX 0e3
ocviieHHs1 maacta («ynpyrde 3anacbl»). Bemnuuna mnocsegHux no
CPABHEHHIO C €MKOCTHBIMHM 3amnacaMu oOBIYHO COCTaBJsieT OO0JIH MNpo-
nenTa.

EcTecTBenHbBle pecypcCh BOLOHOCHOTO TOPI30HTa — 3TO €ro
(1iTanHe B €CTeCTBEHHbIX ycaoBHAX. [lutammue caemyer paccmaTpuBaTh
rak aareOpandeckylo CyMMYy NOCTyILIeHUs1 BOAbl (HHpUAbTpauus at-
viocepHBIX 0CaldKOB, PUAbTPALHUA H3 peK, HepeTeKaHHe W3 Bhlilie U
HIKE  PacloJqoKeHHBIX TOPH30HTOB) M pacxXoloBaHusi ee (3a cuer
cnapeHHst BOJ, OTTOKA B BBILIE M HUXKE PACHOJ0XKEHHble TOPH3OHTHI).
FeTecTBenHbBle pecypChl HAXOASAT CBOE BLIpAjkeHile B pacxojie MOTOKa
110 13€MIibIX BOJL.

McKycecTBeHHBIE 3amnmachl NOA3EMHBIX BOT-— 3TO0 HX 00bei
5 racre, o0pa3oBaBIIUICA B pe3yJabTaTte OPOIICHHSI, MOANODA BOLO-
XpanlIHIIlaMy, HCKYCCTBEHHOTO 3aBOAHEHNS IJacra (Marasuiuupo-
BAHHC) .

MckyccrBenHble pecypch MOA3EMHBIX BOA — MiTalHe BO-
ZIOHOCHBIX TOPH3OHTOB NpH (HJABTPALHH H3 KAHAJOB H BOAOXPAaHHIMIL,
ifa nIomaMsX OPOIUEHHsl, HPH LeJeHanpaBJeHHbIX MeponpUsTHIX M0
VCILTReUNIO HX nHTanud. McKyccTBeHHBIE pecypcehl, KaKk I €CTeCTBEHHbIE,
HMEIOT Pas3MepHOCTb pacxoja.

I[TpuBaexkaeMble pecypcCh — ycHJeHHe NHTAHUS [OL3EM-
HLIX BOM, BbI3BaHHOC oOpasoBaHueM MAeNpPeCCHOHHBIX BOPOHOK MpH
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IKCIIIyaTaluH BO/03a60pOB (BO3HHKHOBEHHE WM yCHJeHHe (HIbTpa-
MM H3 peK, YBEJHUYCHHE NUTAHHA TPYHTOBBIX BOA aTMOC(HepHBIMH
ocajKaMy BCJAeACTBHC YMEHbUIEHHS HCMAPEHHs C IMOBEPXHOCTH TpyH-
TOBBIX BOJA MNPH yAAJCHHH HX 3epKaja OT MOBEPXHOCTH 3eMJIH).

Ilpn sKcnayaTaluu noa3eMHBIX BOJ HCHOJb3YIOTCH B TOH HJIM HHOH
MCpe BCe MEepeduCaeHHble Bblie BHAbI PECYPCOB W 3anacoB MOA3€MHBIX
BOI.

B OTHOWEHWH 3KCAJyaTallMOHHBIX 3amacoB W PeCypcoB MOA3EM-
HBIX BOJA, MO CAOXKHBIIMUMCA YCJAOBHAM, TEPMHHOJIOTHA OTJIHYAETCS.
OnpeneseHne MOHATHA 3KCMJAYaTalHOHHBIX 3amacoB perJaMeHTHpYyeT-
csi odunuanbHoll HHcTpykuuedl ['ocynapcTBeHHON komuccHedi no 3a-
macay noJesnbix HckonaeMbx (I'K3).

dKcnayaTanLUdOHHBIe 3anach MNOA3CMHBIX BOJ — KO.IHUE-
CTBO IOJA3EMHBIX BOJ, KOTOpPO€ MOXKeT OBITb NOJYUEHO pPalHoHaJb-
HBIMH B TEXHHKO-9KOHOMHUECKOM OTHOLIEHHH BOA03a00pPHBIMH COOpY-
JKEHHSIMH NPH 33/1aHHOM DPEXHMME 3KCHJyaTalHHd M NPH KayecTBe BOLBI,
VIOBJAETBOpsilOIieM TPeGOBAHHMAM B TeueHHe BCEro PacueTHOTO CPOKa
BoponoTpebaennsa. KoauuectBo BOABI, 0 KOTOPOM HAET pedb B NpH-
BeIEHHOM BBbILIE ONpefeJeHHH, PEKOMEHAYETCH BbIpaXaTb PacXonoM
BoAb. CienoBaTebHO, CTPOrOo TOBOPS, peuyb HAET He 00 3kcnjayara-
IIMOHHBIX 3amacaX, a 00 3KCIJIyaTallHOHHBIX pecypcax BOJOHOCHOTO
ropusoHta. C TepPMHHOM IKCIJIyaTalHOHHbE 3anachbl MOXHO COTva-
CHTBCSl JTHmb ¢ npaktaueckoit Ttouxn 3peHusi — I'K3 yrBepxuaer
3amachl [OJ€3HbIX HCKOMaeMblx (moaaBJsiolilass MX 4acCTb— TBepjbie
1CKONaeMble, IIe TEPMHH «3amnachbl» SIBJSETCS TOYHBIM), a HE pecypchl.

TepyuH «XcnayaTaypUHOHHBIE pecypCH» HNpHMEHACTCH
Mpll [POTHO3HBIX OLEHKAaX B PErHOHAJbHOM IJaHe, KaK XapakKTephH-
CTHKA MOTEHUHAJbHBIX BO3MOXKHOCTEH JKCIJyaTauHH NOA3EMHBIX BOJL
B TOM W/ HHOM KPyHHOM PpeTrHOHEC.

DKenayaTtallioHlble 3anachl (pecypcbl) MOA3EMHBIX BOJ CBSI3aHbI
¢ ApYTHMI BHAAMH 3aMacoB M PeCcypcoB caenylollHM 0ajaaHcOBbIM
\paBHeHHeM:

C I[

Q%:Qc + F Qn+ +Qna (L 1)
rle Q,— 3KCNIVvATallHoHHble 3amackl (pecypcenbl); (e — ecTecTBeHIible
pecypebl; Ve —— ecTecTBeHIble 3anachl: (Qy — HCKYCCTBEHHLIE DPECypChl;
|y — HCKVCCTBeHIbie  3amachl;  Qp— nprBJIeKaeMbie  pecypcbl; f-—

BpeMsd sKCilvarailiini.

JKemavaraiionibie 3anacpt (pecypent) MO BO3MOXKHOMY CPOKY HX
HCNOIL30BAI  MOIVT  ObiThb  O0ecriedelbiMil Ha HeOTpaHHICHHOE
BpeAs i 08eciieucHHbIMIT TO.IbKO Ha ONpele]eHHbIA CPOK IKCILTyaTa-
I, HpHIMac\LHT 0BBUHO PABHBIM CPOKY aMOpPTH3auHH BOfo3abopa
(20—-30 .1et1), a npu oilcHke MPOrHO3INbIX DPECYPCOB B PETMOHAIbHOM
niane — nopaika 50—100 aer.
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OTHOCUTe/IbHOE 3HayeHHe KOMMIOHEHTOB 06aJjiaHCOBOTO ypaBHEHHS
H3MeHAeTCcsl B 3aBHCHMOCTH OT BPEMeHH 3KCIUIyaTalHMu NOA3eMHbIX
BO1 1l COTYTCTBYIOIINX TEXHHYECKHX MEPONPHSTHI.

EcrectBennble pecypent ((Qe) M ecrtecTBeHHble 3amachl (V) Hesa-
BICHMBI OT J€STEJbHOCTH 4Ye/JOBEKAa, NMPH 3TOM C TeueHHWeM BpPeMCHH
3navennie HCIOJIb30BAHHA €CTeCTBEHHBIX 3allacOB yYMEHbIIAeTCss H TMpH
[—oco BTOpOIl usen ypaBuenns (I,1) o6pamiaercs B HYJb.

VlckyccTBenHble pecypcbl M 3amachl  YOPaBJAKTCS HHXKeHepHOil
JeATeILHOCTBIO 4ed0BeKa, TMO3TOMY OHHW MOTYT H3MEHSATLCS B TPO-
jlecce SKCIyaTalluH.

Ilpii mepHoauueckoM 3aBOJHEHHH TOBEPXHOCTHBIM CTOKOM €MKO-
cTell, copMHpPOBAHHBIX OTKAyKoH («moj3eMHble BOJOXPaHUJIHILAS),
3HaueHHe IlicKyccTBeHHbIx 3anacoB (Vy) B BogHOM O6aJsiaHce MOXKeT
0Ka3aThbcsl BeCbMa CYMIECTBEHHLIM HE3aBHCHMO OT MAJITEJbHOCTH Ie-
pHOda 3KCIIyaTalMi, Tak Kak BpeMs pacXOJOBaHHMS 3THX 3anacoB
He3HaunTeIbHo (OObIYHO MeHee roja), MOCAe 4ero OHH BOCCTaHaB.IIi-
BAKTCH.  —

[IpuB.exaevbie pecypent (Qn) B mpouecce 3Kcr/yatalu¥ Boao3a-
dopa VBEIUUNBAIOTCS B CBSI3H C POCTOM JENpPeccHH, co3daBaeMo# OT-
RAUKOIT 1 BLI3BIBAIOILHN VCHIellHe NUTaHHS TOJA3CMHbIX BOJ 113 TO-
BCPNHOCTHBHIX BOT M H3 aTvocdepnl. Ecau BeqmyuHa NpHB.IeKaeMbiX
DECVPCOR ¢ TEeUeHHe\v BpevieHn CTAHOBHTCA OI3KOH K pacxoly BOJAO-
zadopa (Q.), TO 1ABIIZKeHIIe HOI3e\MHBIX BOA MPAKTHUCCKI CTaOHJIN3Y-
oTest HoBo103abop oKaszbiBaCTCs 00ecmeueHIIbIM pecypcais Ha lieorpa-
HIUCHHLIT CPOK axcnavaTtawmt. [lpuvepayu Takmx YCIOBHIT MOTYT
CIYRITh BOA03a0opLi, 3aj0ukellnble BOMI3H peK, a Takme BOJAO3a-
GOpLI, B 30HEe BTN KOTOPLIX TPH TMOHHXKEHHH YPOBHS FPVHTOBBIX
BO/L HCIAPCHile ¢ HX NOBCPNHOCTH YMeHbllaeTcs Ha BeHdYMHY, OJH3-
KVIO K 1ebuTy Bojgo3abopa.

EcTectBeHHbIC 3aniachi H pPecypebl, WCKVCCTBeHHLIe 3anmacbl U pe-
CYpChl IT 3amackl, MpHBIeKAC\ILie B Mpollecce 3KCIJyaTaudd BOJA03a-
OOPHOTO COOPYIKeHHd, ABIMOTCA I€MCHTAMH NPIXOAHOH YacTir BOJI-
soro GagaHca, ompeaeneHlie KOTOpPLIX HMeeT Ba)KHOe 3hayeHiie HPH
perimosa bHofl OUENKEe 3IKCMIVATANUOHHBIX PECYpPCOB MOI3EMHbBIX BOJ.
a9 OmeHKI 3KCHJAVATAUMOHHBLIN 3arnacoB HOA3EMHBIX BOJ Ha OT-
JebHBIX YHacTKax BOIOHOCHOTO TOPH3OHTA ONPELeJsiTb 3TH 3JeMeH-
Tl BOQHOro 0OajgaHca B 0O.JLUIMHCTBE CJAydaeB HeT HeOOXOAHMOCTH,
TaK Kak TpH pacyeTax 3KCIIVATAUHOHHBIX 3anacoB COBpPeMEHIbIMH
THAPOIHHAMHUECKIMH METOAAaMil 3TH 3/JeMeHTbl YUHTbIBAKOTCH COBO-
KYTHO.




I'aasa 11

HAYAJIbHBIE U TPAHHWYHBIE YCJIOBUS
BO}].OHOCHle MNJIACTOB

Ouenka 3KCn/yaTallMOHHBIX 3aMacoB HAa TOM HJAH HHOM YuyacTke
pacnpocTpaHeHuss BOJOHOCHOTO TOPH30HTA 3aKJIOHAeTCA B olipegee-
HHM BeJIHYMHBI JONYCTHMOTO NOHHIKEHHSI YPOBHS BOJAbl B CKBaKUHAX,
NpH KOTOpOM obecneyuBaeTcs H3BJeUYeHHe ee Ha MOBEPXHOCTb C Tpe-
OveMbiM 1e6HTOM M KayeCTBOM HeOTPAaHHYEHHO [0Jroe BpeMs H/IH
B TeyeHle ONpeAC;JeHHOro cpoka. Ecam 3710 ycioBue B mpouecce 3KC-
na1yaraunn co6J108aeTcst, T. €. YPOBeHb BOAE. B CKBaKMHAX He HOHH-
AKaeTcst 10 MOJAOLIBbI BOJOHOCHOTO IMiacTa ¥ He MpeBbillaeT TYOHUHUL,
IpH KOTOPOIT BOAY MOXHO H3BJIeKaTb HAa [OBEPXHOCTb HACOCAMH, TO
IKCTIIVATalllOHHble 3a1achl SIBJASIOTCA O0eCTeyeHHbIMU.
171a oueHKH 3KCMAyaTalUOHHbIX 3aHacoB MOA3eMHBIX BOJ HeoOX0-
QMO 3HATb pacnpeAeseHHe HAnopoB B IL1aCTC WM CHCTEMe MJacToB,
CC.TH OMIl B3aUMOCBSI3aHBI (HAuaJbHOE YCJOBHE), W 3aKOH B3aHMOIEH-
CTBHY JCXKIY OKpyXKaloilel Ccpefof H BOAOHOCHBIMH TODH30OHTAMU
(rpaHnynble YCJAOBHSA).
3a HauanlbHOe YCJOBHe HNPHHHMAETCS pacrpefeseHHe HaNopos
B BOOHOCHOM MJacTe U Ha €ro rPpaHulax K MOMeHTY Hauaja SKCrjaya-
iainn, Ilpu pacyerax sKCniayaTallMOHHBIX 3aMacOB  MOA3eMHBIX BOL
OOBIUHO TPHHMMAETCS, YTO ABHXKEHHEe NMOJA3eMHBIX BOJ HelOCPeCTBeH-
110 nepe1 yKcmayaraniedl Bogo3abopa Obl10 ycTaHOBUBHIMMCS. Takoe
Jonvienue B 6OJIbIIMHCTBE CJAyuyaeB He NPUBOAUT K CYIleCTBEHHbBIM
LTS MPAKTHKI OUIHOKAM, NOCKOJBKY H3MeHeHHs] HalopoB NOA3EMHbLIX
BOT NPl FKCILIVATAUHM 3HAUHTEJbHO 60JbLIe, YenM B eCTeCTBeHHLIX
VCIOBHAY, & NMOTOMV  @€CTeCTBEIIHBIMH - KOJeOaHUsIMU  YPOBHSI MOKHO
ApeHeOPeratn. Jiniih B TeX THIDPOTEOTOruYecKHX VCIOBHIX. KOTOpbIe

Napanrepiat ©)Tes 3HAYNTEABNAME  AMILIHTYaMH  KodeOadHil VpOoBIid
MOAsCMHLY 201 (MPIPCUYHBIE 30HbI. KapcTOBLie pafloHbl, KOMYChi Bbl-
lOCd ;. Veur CCTOCTBEHHOTO  PCXKIIMA  10713eMHBIX  BOA  0053aTeTeH.

B waececTRe HOXOIHBIX 1aHHDLIX HDH OLeHKe 3amaCoB B 3THX CAyU4sX
In

CIeIVeT THRHHHMATL MOJT0KCHIY HHI3KHX (d(‘)!(CHHbI\’) YPOBHEH BO/BI.

[panniisie yCI0BHA ONPCIeISIOT OCHOBHbIC Haubo.ee NPHHIMIH-
AJBHBIC 42KOHOMEPHOCTH PeARKMA MOI3CMHbIX BOA. B ecTecTBeHHLIX
VOIOBISEN (3VCHONST BO BPENICHH, MPOHCXOIALLIE Ha TpaHHuiax nja-
CTa  (sheHene pHOGHALTPpaWIH  atMoc(epHbBIX  OCaAKoB, YPOBleH
BOJLE B pekax), oOVC/JIOBTHBAIOT PeXRHM IOA3EMHBIX BOJA, KOTODbIH

SIBJSICTCST KAK Obl oTparellneM H3MEHSIOUIUXCH yCJIOBI/ﬂui Ha rpaniiax.
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Ilpu sKcniyaTanmul NOA3€MHBIX BOA BHYTPH NJjacTa BO3HHKaeT HO-
BOE TIpaHuuHOe YCJAO0BHe, Bblpaxkaiolileecsi PacXOAOM BOAbI (Bomo3a-
SOpBI ¢ 3aJaHUBIM AcOMTOM) HJIM TOHHXKeHHeM (BoA03abopel ¢ 3a-
JaHHDBIM JHIAMHUeCKHM ypoBHeMm). /laTh NMporHo3 u3MeHeHust Bo Bpe-
MeHH NOHIDKEeHHS YPOBHs BOAL B CKBaX<HHAx (ecanm 3ajpaH AeGHT
poro3abopa) waM H3MeHenus pebura (ecsaH 3aj/aHbl QHHAMHYECKHE
VPOBHH) MOXKHO TOJBKO TOTAA, KOrAA H3BECTHHI TFPaHIIYHbIe yCJI0BHS
BOAOHOCHOTO mJacra. Tak, eciad BOAOHOCHBIH MJAacT HpHMBIKAeT

Puc, 1.

K peKe, TO NpPi 3KCTJAyaTaiUuill 11013eMHbIX BOJ 4epe3 HeKoTopoe Bpe-
MSI TIPOUCXOAMT CTabWIN3aHHUs NOHH heHHH YPOBIEHl BOIbI B CKBaXKII-
HaXx Bopozabopa. Ecau, Hao60opoT, BOJOHOCHBIH IL.1aCT OKOHTYpeEH
B IJ1aHe BbIXOJAaMI BOAOYNOPHBIX MOPOA, TO ABHUMKEHUE NOA3EMHBIX
BOJA K BOMA03a6OpY HMeeT pe3Ko BbIpa:KeHHbil HEYCTAHOBHBILUUHCS Xa-
pakTep M Uepe3 HeKOTOPOC BpeMd [MOCIe Hadajla 3KCIayaTanuy Mo-
XKCT NPOH3OUTH HCTOIlleHHEe BOAOHOCHOTO TOPHU3OHTA.

3HaueHlie yyeTa TPaHHYHbIX YCJAOBHH MPH OIEHKE 3KCIAyaTalHoH-
HBIX 3anacoB MOJ3EMIBbIX BOA MOXHO HITIOCTPUPOBATH CJIeAYIOIMM
MPUMEDOM.

JlonycTia, 4TO HUMVeIOTCSI ABA MeXKAypeubs, TOXKIeCIBEHHbIC [0
reogordueckiy ycaopusaM (puc. 1 # 2). [Jdoaunbl pek BCKpPLIBAlOT Ha-
NOPHBIIT BOJAOHOCHBIH TOPH3OHT, NEPeKpPBITHIl B npeaelax Mexaypeubd
BOAOYNOPHBIM nJaacTom. Pasandyue cpaBHHBaeMbiX YUYacTKOB 3aK.io-
yaeTcs JHLIb B TOM, 4TO Ha OJHOM H3 HHX (CM. prc. 1) ypoBHH BOADI
B orpannunBamoumx pekax A n b pasube (M, u Hy), npuucy
H,<H;, na apyroa yuyactke (cM. puc. 2) —oauHaxosbe (H)).

PaccmatpuBas 3KCMNJIyaTauHOHHBIE 3a1acht KaK CyMMY ecTecTBell-
HbIX 3anacoB H eCTeCTBEHHbIX PeCyPCOB MNOA3eMHbIX BOJ, Bbipaxac-
MbIX pacxo[0)M eCTeCTBeHHOTO MOTOKa, M mnpenebperas TpaHUUHBIMI
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YCJAOBHSIMH, MOXHO NPHUATH K BHIBOAY, YTO Ha ydacTke / 3Kcnayarta-
LHOHHbIE 3anachl 6oJblie, ueM Ha ydacTke [/, Tak Kak npu paBeHCTBe
eCTeCTBEHHBIX 3aMacoB Ha CpaBHUBaeMblX yuacTKax Ha yuactke [
HMeeT MeCTO pacxoj NMOTOKa, a Ha yuacTke /] OH OTCYTCTBYeT B CILTY
pPABEHCTBAa OTMETOK YpPOBHel BOJABI B OorpaHuyuBalomux pexax 4 u b.
3akaoueHne 0 GOJbIIKMX 3IKCNIYATALHOHHBIX 3amMacax MOA3eMHBIX BOJ
yyacTka / mo cpaBHeHHIO ¢ yuyacTKoM /I, OCHOBaHHOe Ha 3THX C006-
paxceHusx, Ob10 Obl, KOHeuHo, omHnbounbini. B caMom nene, Ha yua-

U

oY,
Puc. 2,

cTke /] 3xcnayartalHOHHblE 3anachl 3HAYHTENbHEE, TaK Kak Hanop Haj
KPOBJeH BOJOHOCHOTO TopH3oHTa OoJblie, YTO MO3BOJSET 3IKCIAya-
THPOBATh CKBaXKHHbl BOA03adopa C OOJbLIIHMH MOHHKEHHSIMH YPOBHS
BOAbI, & CJAeJOBaTeIbHO, U ¢ OOAbIIUMH JeGHTaMH.

Hrak, cyxaenHe 06 3KCHAyaTalHOHHbBIX 3afiacax MNOA3EMHBLIX BOJ
0 PACXOAY €CTeCTBEHHOIO NOTOKA MOMKeT MPHBOAHTh He TOJIbKO K He-
TOYHOMY, HO B HEKOTOPbIX CJAy4Hasix W K NPUHHUHUIHAILHO HEBEPHOMY
BLIBOAY 00 3KCIJyaTalMOHHBIX 3aHacax MOA3EMHBIX BOJ.

Pacxo1 1noja3emMHOro notoka, BbipaxkalomlHii ecTecTBEHHble pecyp-
CbI NIOJ3€MHBIX BOJ, MOZKET pPacCMaTpliBaTbCs JTHUIb KaK HHXKHHH Tpe-
Jes BeIHYHHDB! 3KCINIyaTaluHOHHBIX 3aracoB, NOCKOJABKY [IPH 3TOM HeE
YVUHTBIBAIOTCSl OCTaJjbllble YJIeHbi MpaBoil 4acTH ©GaJaHCOBOro ypas-
weuns (I, 1).

Ecan o6patutbesl K TPAHHYHBIM YCJAOBHsIM CPaBHHBaeMblX yyacT-
KOB, TO CTaHET COBEpUIEHHO OYEBHAHBIM, YTO IKCIJIyaTaLUOHHblE 3a-
nacel Ha yuactke [/ (puc. 2) Goabuie, uem Ha [/ (cMm. puc. 1), Tak Kak
Ha rpannge naacra (B foauHe b) TOPU3OHT BOMAbI BHILIE,

Faapueiiniye THNB TPAHHUHBIX YCJOBHH BOJOHOCHBLIX MJIACTOB OMNli-
caubl B pabote ®. M. boueBepa (1958). Tunusauus uX HamH He-
CKO.bKO JIOMOJIHEHA H paclipeHa.
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Caepyer pasauyaTh IPaHUIB B BePTHKAJbHOM paspese BOAOHOC-
HOTO naacTta (BepXHHe M HHIKHHe IpPaHHUUBl nJjacTa) ¥ B mJjaHe (KOH-
TVPBI IL14CTa).

["'pannubl BOLOHOCHOTO NJACTAa UMEIOT CJ0XKHOE ouepTaHHe M AJd
pHBeJICHHA 3aJa4u OLEHKH 3KCNJAyaTAUHOHHBIX 3aHACOB K pacyer-
HOMY BIIY BCerfa MNPUXOAUTCA npuberaTh K TOH WJIHW HHON cxeMaTu-
3aunn ¢gopambl rpaHun. EcrectBenHo, uem OGauxKe pacueTHas cxema
K HPHPOAHBIM YCJAOBHSIM, T. €. 4YeM MeHblue OyJeT AONYIEHO HCKa-
JKeHHIT IpH cXemMaTH3aluh, TeM HPOTHO3bl TOUHee.

IFPAHUYHBIE YCJIOBHSA
B BEPTHKAJIbBHOM PA3PE3E IJIACTA

Ilopsemubie BOALI, KaK H3BeCTHO, NNADPAa3e/silOTCA HA HATOpHBbIE
i1 besHanopHble.

OTiHyMe HanopHBIX ¥ Oe3HaHOpHBIX Bojx OOYCJOBAUBaeTCsi pas-
HDIMII TPAHHYHBIMH YCJOBUAMH Ha BepxHel TOBEPXHOCTH BOJOHOC-
HOro ropusoHTa. B GesHanopHbIX Bojax 3Ta NOBEepXHOCTh cBoBomHasd,
a B HanoOpHBIX OHA ONpPEAeJseTcs MOoJoXxeHHeM HOAOLIBBI KPOIOLIEro
BOIOYTIOPHOTO IJIACTA.

[IpunuyunuanpHOe OTJAHYHE YKA3aHHBIX TPAHHUUHBIX YCJOBHH 3aKJIO-
yaeTcsi B TOM, UYTO NPH 3KCHJyaTanuu Bojao3abopa B OGe3HamopHBIX
BoJaxX 006s34TeNbHO NMPOUCXOAHT TO HJH HHOe OCYyLIeHHe mJjacra, T. €.
MOUHOCTb BOJOHOCHOTO TOPH3OHTA yMeHblIaeTCss, B TO BpeMs Kak
B YCJOBHAX HAMNOPHBIX BOJ MOIIHOCTh OCTaeTCsi HEeH3MeHHOH, ecJH
YpOBeHb BOJBl NMpPH OTKauKe He MOHMXKAaeTCs HuUxe Kpoau. Ilepexon
ot 6GoJee NPOCTHX (OpMYJ HANMOPHHIX BOL K HECKOJBbKO 6GoJiee CHOXK-
HbiM  opMysam 6Ge3HanopHbIX BOA OUYeHb HPOCT M 3akKJ/Jruaercd
B TOM, YTO NpH NpuMeHeHHH (OPMYJ HANOPHBIX BOJ B yCJOoBHAX Oe3-
HAMOPHBIX BOJA HeOOGXOAUMO BeJHYHUHY MOIIIHOCTH BOJOHOCHOTO IJacTa
3aMeHHTb CpejHeil MOIUHOCTBIO (Aep), paBHOH NOJYyCyMMe MOIlHO-
crefl miacra no orkauku (H) u npu ortkauke (ho). YuHTHIBasi, uToO
H—hy,=S8, rae S — nouuxKeHue ypoBHsI BOJAbI HpH OTKauke,

hp=: bl _HEH=S)_py S (, 1)

e 2 2 2

Taxkum obpa3om, cpefHssT MOIUHOCTh BOJOHOCHOTO MJ14CTa MeHblle
nepBoHaya pHOM (CyillecTBOBaBUIEH N0 OTKAUKH) Ha NOJOBHHY INOHH-
’KeHHS YPOBHS BOABI NPH OTKauke.

Takaa 3ameHa, Kaxk MAOKa3blBaeTCsi B TeODHH, SBJSETCs] BIOJHE
CTPOTOH B YCJIOBUSIX YCTAHOBUBIIEroCsi ABHUXKEHHS U NPaKTHYeCKH [10-
NyCTHMa TakKKe IJ5 pelleHHs] 3a7ay HeyCTaHOBHUBLIErOCS ABHUIKEHHs.

Ha BepxHe#l rpaHuile BOJOHOCHOTO mJjacrTa co CBOGOAHOH moBepx-
HOCTBIO NOJI3€MHBIX BOJ MOTYT OBbITb CJAeAYHilHe YCJOBUS:

1) nuranue unduabTpanueii atmocdepHBIXx ocaikoB (puc. 3, yua-
ctok [); 2) orcyTcTBMe nHTaHus W ucnapenus (ydacrox [1); 3)
ucnapeHde ¢ NMOBEPXHOCTH MoA3eMHBIX Bof (yuacrok [/1).
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IlepBbifi THN IPAHHUHBLIX YCJIOBHH sAB.JIsieTcA Hanbosdee pacnpoctpa-
HEeHHbBIN, TpeTHil CBOHCTBEH B OCHOBHOM apiaHoll 3oHe. OTCYTCTBIUC
NUTAHUSA H HCOapeHHus UMeeT MeCTo B Tex CJayuasix, KOrAa MoA3eM-

!
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Puc. 3. Cxema ycaoBHit Ha BepXHeil rpaHuiue BOROHOCHOTO
miacra. HywkrupoM fokasaH ypoBeHb TPYHTOBBIX BOJ
C pasanuHbiMd IpaHHuHpMu  yeaoeusmu (I, 1, II])
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Puc. 4, Cxema ycnosuil Ha HHXKHEH Trpasuie BOZOHOCHOrO

nnacra.
/ -3pOBEHL TPYHTOBHIX BOI. 2 — NbLE3OMCTPHYECKHT VPOBEHL apTe-
3aNChiy BOAD 4 — Hanpaneine JepeTexaHlif [OoI3eMpLIX BOJX Uepes
c1a60apOHHLAC MBI .01

HbLie BOJbI 3a.€rat0T OTHOCUTEbHO [JAy06O0KO, a BLILIe JAEXUT CJM0H He-
POHHUIIAEMBIX NOPO1 (TaK Ha3blBaeMble MesKI.1acTOBbie (e3HanopHblie
BOJLbI) .

Ha miuell rpanune (moJoluiBe) BOJOHOCHOro maacra (puc. 4)
MOTYT ObiThb CJAeAyOlHe YCJHoBHA: 1) MOACTHIAKIUMEA NjacT NMpakTH-
yeCKd HelMpoHHIaeM (BOAOYNOP, y4yacToK /); 2) NOACTHAAIOHIMA MIacT
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ciabo npoHuiiaeN, NpHYen MOL HHM 3ajeraeT BOAOHOCHBIH TOPH3OHT,
HAMOp B KOTOPOAL MeHbUle Hanopa B TPYHTOBbIX BOAAX, BCJAENCTBIie
UCro BO3MOZKCH OTTOK BOJAbLI CBEepXy BHH3 4Yepe3 OTHOCHTEenbHO c¢.1abo-
npounnaenyo nelowsy (ydactok [1); 3) Te e ycaoBiHf, HO HANop
B HUKedexauley BOJAOHOCHOM rophizoHTe 0GoJblile, BCAEACTBHE Uero
NPOHCXOAHT BOCXOAfALIEC NBHKCHHE BOABl U HHTAHIE TPYHTOBHLIX BOJ
uepes noflowBY nuacta (yvactok [17).

PaccMOTpHM TpaHHYHble YCJOBHSI BOAOHOCHLIX MHJACTOB, K KOTO-
pbiM IPUYPOYEHBI HAnopHbie BOABL, Ecau KpoBas u nojomBa I[1aacTa
CIOKEHbl BbIAEPIKAHHBIMH BOAOYIOPAMH, TO MNHTaHHWe BOJAOHOCHOTO

Pic. 5. CxeMa nivanns ¥ pasrpyskd NOA3EMHBIX BOJX

Io-apesedn 0eanepnbiy a0l 2 - HLe30MeTPHYCCOKN]T VDOBEHD Ha-
HOPHBIN  BOJ

FOPH30LTA MOZKET DPOHCXO1UTh TOJIbko B 08.1aCTil, TAe BOAOYHOPHAs
KPOBJIST BLIKIMHIBAETCS 11 BOJOHOCHDLIM I11ACT HileeT ¢BOOGOAHYIO [O-
RCPXHOCTb, @ DPa3rpy3ka — TObKO B 30HE, rje AOJHHB peK MNpope-
3310T BOJOVOOPHYIO KPOBAKO (pHC. D).

Ecan m1acrt, X KOTOpoMy NPHypOUeHbl HANOPHBIE BOJbI, OTACIAETCSH
ST RBHNIE- 1 HHUKeCIeAYIOiHX BOAOHOCHBIX TODH3OHTOB C.J1a0ONpoOHII-
AeMBINIL CJ0AMH, TO NPOUCXOAUT MepeTeKaHHe BOJAbI U3 OJHOTG I1.1a-
CTa B ApVTroil 1o BJAlIHIIEM pasHoctd Hanopos. Ha puc. 6 nokazaHa
B4ail\MOCBS3b BOAOHOCHBIX TOPU3OHTOB, H3 KOTOpbhIX [ HMeeT CBOOON-
HYIO TOBEPXHOCTb, a [/ u /1] siBaAsiioTCS HaNopHbiMH.

Paccarotpun rpasiudble yeaosus naacra //. Ha ero Bepxueill rpa-
Hiile B npeletax yuactka BC npoucXoauT NPHTOK BOABI H3 BbILUEIE-
AKAILIN TPYHTOBLIX BOA, CBOGOAHAS TMOBEPXHOCTb KOTOPHIX BbIlile, Uei
IHE30MCTPHUECKAS NOBEPXHOCTh HAaNOPHBIX BoA maacrta //. Ha yuacTke
1B rpyHTOBble BOIR TOANHTHIBAIOTCS HAMOPIBIMH BOAAMH H3 TOpH-
sonta [1. Topusont /17, nmewouguii 6osee BLICOKYIO Nbe30METPHUECKYIO
NOBEPXHOCTb, Ha MPOTs:eHun Bcero yuactka AC noanutbiBaer // Bo-
JOBOCHBIM TOPH30HT.

[Ipn skcnayarauun BoaoszaGopa BCJeACTBHEe NOHHMXKEHUS Hanopa
Ha TeX ydyacTKax, e BOJAOHOCHBI TOPH3OHT B €CTECTBEHHbIX YCJO-
BISAAX [oJydYas MNHTaHie MyTes HepeTeKaHHs, OHO YCHJHTCH, a TaM,
r1€ MPOUCXOAHTI OTTOK, NMOCTEAHHIl YMEHbIIUTCS HJAH Jax»e 3aMeHHTCs
MIITAHHEM.
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CooTHomieHHe HANOPOB MO BepPTHKAJH HMMeeT BaixKHOe 3HaueHIie
He TOABKO KakK (akTop IHTAHUS BOJOHOCHOTO TOPH30HTA, HO M Kak
ycJa0BHe, onpejesioillee XHMHUYECKHH COCTaB MOA3eMHBIX BOJ 3KC-
NJ1yaTHPYyeMOTro BOJAOHOCHOTO TOpU30HTa. Ec/H Bbllie HJAH HHKE 3KC-
NJyaTHPYEMOTO BOJAOHOCHOfO TOPH30HTA 3aJerarT BOJAbl MOBBIIIEH-
HOA MHHEePaNu3alKHu, TO NepeTeKaHue BOABl HPH COOTBETCTBYIOLIHX
COOTHOUIEHHUSIX HANOPOB B 3TaKHOPACHOJOMKEHHBIX TOPH3OHTAX MOMKET
NpUBECTH K YXYALICHUIO KauecTBa BOABI B Bojo3abope.
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Puc. 6. Cxema B3aHMOCBAI3H BOJOHOCHLIX TOPH3OHTOB

1 — ypoBeHb rpyHTOBBIX BOA (MN); 2 — npe3aoMeTpHueckKHE ypo-

BeHb HANOPpHBIX BOA ropuaoHta [l (MiVN;); 3 — Avesomerpuue-

CKHH YpOBeHb HaNOPHBIX BOJ TOpDH30HTa i {M2N2); 4 — Ha-

npaBJjieHHe MNepeTeKaHHst MNOA3EMHBIX BOJA Yepes <CI1aBONPOHH-
LaeMble CJIOH

TPAHHYHDBIE YCJIOBUS B NJAHE

Ecau nenpeccusi, Bbl3biBaemasi 3KcmJjyaraliveil Bogo3aopa, pac-
NPOCTPaHsAETCss A0 TPaHHL BOJAOHOCHOTO HJjacTta B nJjaaHe (KOHTYpPOB
njaacta), TO 3Tv IPAHHIBl OKA3BIBAIOT BJAHSHHE Ha SKCHJAyaTallHOHHBIE
3anacbl noA3eMHBIX BoA. OnHako faxe NpH AJUTeJNbHOH 3KCHJayaTa-
1M Ha PacCcTogHUU OT Bojao3abopa mnopsanka 10 u oueHs pexko 20—
25 kM TIGHWKEHHs1 yPOBHeH Boabl OoueHb Manbl. [lo3ToMy Bo MHOTHX
cay4yasix NpU pacueTax 3KCHJAyaTallUOHHBIX 3aMacoB BJHsiHHeM Tpa-
HHIL MOXHO NpeHeGpeyb W paccMaTpuBaTh MJAACT KakK HpaKTHYECKH
HeorpaHHYeHHbIH.

Tunusaniis rpaHvyHbIX YCJAOBHHA NPOHU3BOAUTCS MO TNpPH3HAKY MNO-
CTOSSHCTBA WJM H3MeHeHHs Hanopa M pacxoja NMOA3eMHBbIX BOJ Ha Tpa-
HHLe B YCJOBUSIX 3Kcnayartauuu. Ilpu 3TomM npuHHMaeTcs, 4TO eCJaH
TpaHuilbl MJjacTa HaxoasiTCs «B OECKOHEeyHOCTH», Pacxoj BOjabl U Ha-
nop Ha rpaHullax NpH 3KCIJAyaTalud Bopo3abopa He H3MEHSIOTCH.

Ecaun BOAOHOCHBIH mJacT OrpaHu4yeH MOBEPXHOCTHBIM BOJOTOKOM
HJIH BOJOEMOM, C KOTOpPBIM HO/3eMHBble BOJABbl MMeEIOT HeNocpeiCcTBeH-
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HYI0 THAPaBJHYECKYIO CBA3b, TO HANOp HAa TIpaHylle MJjacra onpeje-
JISITCST TIOJIOKEHIIeM TOPH30HTa BOABl B peKe, o3epe U He U3MEeHseTcd
npu sxcnayataukd Bopo3abopa. Ilomo6roro pojpa rpaHuna HasweBa-
eTcsl TpaHHnell ¢ nocrositHHeIM HanopoMm (f-const), npuuem ciaoso
«MOCTOSIHHBIA» B JAaHHOM cJyuae HagO0 NOHUMAaTh He B CMbicje Hel3-
MEHHOCTH Hanopa BO BpeMeHH (Hanop MeHsieTcsi NpH H3MEHEHUsiX Tro-
PI30OHTA PEKH HJH 03epa), a B CMBICJE €r0 He3aBUCUMOCTH OT palboThl
Bogo3abopa. Pacxox notoka Ha rpaHulle BOJOHOCHOTO Iijacta INpH
IKCIIYaTanUni MOXKeT H3MEHSIThCS He TOJbKO NO BEeJUUHHe, HO U 1O
anaky. Tak, ec’H B ecTecTBeH-
HBIX YCJAOBHSIX NMOTGK I'PYHTOBBIX
BO/ OBbLT HanpaBJ/JeH K peKe, TO
pH 3KcmJyatalHd Bogo3zabopa
MOZKET BG3HHKHYTh TeueHuHe B
HPOTHBONGJGHKHOM  HalpasbJe-
i —OT pekH BL1yOb Oepera.

Jdpyrofi THm rpaHUUB Xa-
paKTepH3yeTCs  NpHMbIKaHueM |
BOJOHOCHOTG T.1acTa K BOAO- -
VIIOpHBIM mopoIaM. B aTtux ye- -
JOBHAX N0 BJIHsIHHEM OoTKauku  .-fl:
HAMOP Ha TpaHlille BOAOHOCHOTO N
nracta OyaeT MOHHXKATBHCSH, HO

pacxoJ NOA3eMHBIX BOJ Ha rpa- 7 2 ———J
HHpEe He H3MeHHECﬁ (Q=const). Puc. 7. CxeMa BOXOHOCHOTO TOPH30HTA C
ﬂpe;_ICTaBHM ceoe, YTO C BOOO- MMOCTOSIHHBIM PAacXOXOM HA TPaHHle

VIIOPHOTO HOKOJI8E H3 BGAOHOC- ! — ypoBeHbL TDPYHTOBBIX BOj B nnacre B 1o sxc-
fIyarauud;, 2 — To XKe INpH 3IKcwiyaTauHH; 3 —
HOro ropHu3cHTa A crekaer Buoﬂa, YPOBEeHp TDYHTORBIX BoOj B nnacre A
NOCTYNalwas B BGAOHOCHDIH TO-
pi3ont B, He WMeWHH THApaB-
Jiyeckoll ¢Ba3n ¢ ropusoHtoM A (puc. 7). CoBepuieHHO $ICHO, YTO OT-
Kauka H3 BOIOHOCHOTO TOpU30HTa B He MOXKeT H3MeHUTb pacxoja noTo-
Ka Ha ero rpaHuue. [Ipy OTCYTCTBHY HPUTOKA M3 BHILIEPACNOJOXKEHHOTO
rCPH30HTA NOCTOSIHLIA pacXo[ BoAbl Ha TPaHUIe NJjacTa paBeH HYJIO.
ITOT «4acTubi» caydall gB.JIseTcs caMbIM paclpoCTPaHeHHbIM B NpHU-
pole, Tak KakK OOBIYHG pPacxold BoJABl HAa BOAOYNOPHOH TpaHHIE OYeHb
MaT W MM MOJKHO NpeHedpeds.

Tun rpanuynpix yCJa0BIHA OKasplBaeT pellaiouee 3HayeHHe Ha TNPo-
nece dopMHpPOBaHUS JenpeccHoHHOH BopoHKH. [lepBoe Bpems, noxa
MOHHKEHHWe YPOBHS HE PACHPOCTPAHUJIOCh O TpaHul NJaacta, nocjefn-
HHe MPaKTHUECKH He OKas3plBAIOT BJAUAHHA Ha (OpMUpOBanue aenpec-
CIIGHHOIl BOPOHKH Il OHA pa3BUBAeTCs TAK Ke, KaK B HeOTDPaHHUYEHHOM
n.1acre. C TeueHueM BpeMEeHH BJHSHMHe TPAHUIl NJjacta Bce HoJee yCH-
JMBaeTcs, MpHYeM OHO NPHHIUNHAJBHO Pas3jHyHO, eCcad rpaHuuamd
B.ISIIOTCSL peku (yCJoBHE TNOCTOSIHCTBA HAnopa) HJAW BOAOYNOpHBIE
nopolbl (MOCTOSHCTBO Pacxona).

Ecay BOOOHOCHBIH NJacT OTPaHUYEH peKoH, ¢ KOTOPOH NOA3EeMHBbIE
BOABl THADPAB/JIHYECKH CBfI3aHbl, TO NPH pacnpocTpaHeHUU JAenpeccuu
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MOA3EMHBIX BOJA JO IPaHULBl MJAAcTa Yepe3 KOPOTKOe BpeMs HPOUCXO-
IMT npakTuyeckas crabuausanusi ypoBHEH BOABI B CKBajKHHAX BOLO-
3a6opa. CpaBHUBAA 5TH YCJIOBUS C TeMH, KOTOpble HMEIOT MeCTO B He-
OrpaHYYEeHHOM BOJOHOCHOM IJIACTE, JIETKO yOEauTbesl, YTO MepBble SB-
As10Tcs 6osiee GJaronpuUsTHBIMH, TaK KAaK peka OrpaHUyHBaeT pPoOCT
jenpeccud. B HeorpaHMYEHHOM TOTOKE AENpeccHs pPacnpoCcTpaHsIach
66l Bce fAaJjee W Jajee; YPOBHH BOAB B CKBaXHHAX C MOCTOSHHBIM
ne6UTOM HENpepbiBHO CHUXAJHCh Obl H OKa3alduch HHXKe, 4eM B yC-
JOBUSIX  NJ1acTta, OrPAHHYEHHOTO
pexoH.

B cayuyae KoHTakTa BOJOHOCHO-
ro m’1acra ¢ BOAOYHOPHBIMH NHOPO-
AaMH, NPH IKCILIyaTaAUHH TOA3EM-
HBIX BOJ, CTaOUIU3ALHUS AENpPecCHH
He HacTynaeT ¥ CKOPOCTb TNMOHHIKE-
HHS YDOBHS BO BpPEMEHH OKas3shbl-

7////////////////////////////// Baercst OoJiblie, YeM B ILJIacTe He-

OrpaHuYeHHbIX pa3Mepos.- [lpen-

NN, e '3 CTaBuUM cebe, 4YTO Ha HEKOTOpPHIT

MOMEHT BpeMeHH Jenpeccus pac-

IpoCTPpaHuaach 10 BOAOYHOPHOIH

Puc. 8. Cxema ocymenns Heorpamuuen- Ipanuubl A (puc. 8). Ilpu orcyr-

HOTO M OrpaHHyeHHOTO BOJOHOCHWX  CTBMII ITOH TpaHUUBl IJAacT OCY-

1 — 3oHa ocvmen::asrgznoaﬂﬂx HeorpaHu- 1Ha.1cs 6510 KaK B O6HaCTH Me}Kﬂy

YEHHOrO nnacTa; 2 — 30Ha AONOJHHTENLHOTO CKBaXKUHOH U cedeHHeM A, Tak U 3a

o aeoR TpSRAIaT BIUTACN 8o e npegenaMu. [IpuTok Boan B

eMBif KOHTYD CKBaXkuny obecneyuBajcs Obl OCy-

utegueM 306l M u N. Ecau Touka

A HaxomuTcs Ha BOJAOYNOPHOM KOHTYpe TJacra, To M3 30HH N Boga

He MOCTynaeT, B CBA3UW C YeM NpPU TOM XKe pacxofle YBEJHUHBAETCS

0T6Op BOMBI M3 30HBI, HAXOASAHEHCH MEXKAY CKBAXKHHOH M KOHTYpoM A.

ITostoMy cHuKeHHe YDOBHSI BOAM B BOAOHOCHOM MaacTe Gymer mpo-

HCXOAUTh OBbiCTPEE, YeM B HeorpaHHYeHHOM NAacTe (AONOJHHTENbHO
Oyler ocyuieHa 3oHa P).

B HEKOTOPBIX THAPOTEONOTHYECKHX YCAOBHSX NpH IKCIJAyaTaluH
BoNO3a6opa M3MEHSIOTCA H Pacxol, ¥ HamNop NoToka Ha rpanuue. Ta-
KHe YyCJIOBHs CBOHCTBEHHBI, HaNPHMEP, KOHYCAM BbBIHOCA, CJIOXEHHBIM
B BEPXHeH YacTH CKJIOHA NPEeUMYHIECTBEHHO TIaJIeUHHKAMH, a B HUK-
HEA — MEJNKO3eDHUCTBIMH, CYIJIMHHACTHIMH nopofaMH. [lojaseMHble
BOABl B rajleyHHKaxX HCOBITHIBAIOT NOJANOP H HA KOHTAKTE C CYTJHUH-
KaMH BBIXOASIT UCTOYHHUKH (puc. 9).

B nponecce skcrnayarauuu Bogo3abopa, PAaCnoNOMKEHHOro BOAH3H
BHIXONla HCTOYHHUKOB, NeOUT NocJegHHX Oy/leT NOCTEeNeHHO YMEHbIIAThb-
cd, T. €. PACXOA NOTOKA HA I'PaHHUIE OKAXKETCS NepeMeHHbIM, IIPH 3TOM
Hanop, COOTBETCTBYIOH[HH OTMETKe BBIXOXA HCTOUHHKOB, COXPaHHTCS.
OnHako 4epe3 HEKOTOPOEe BpeMsl HCTOYHHKH MOTYT HCCSKHYTh, pac-
X0/l Ha rpaHHile CTaHeT PABHBIM HYJIO, & Hanop Oyner najaTh BO Bpe-
meHH. TakuMm o6pasoM, 3KCnayarauusl NOA3eMHHX BOX KOHYCa BbI-
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HOCa CONpOBOXKAAETCS M3MEHEHHeM Ha TpaHulie Kak pacxoja, Tak
¥ Hanopa NOA3EMHBIX BOJ.

B paccMOTpeHHRIX BbilIe CXeMaX MOJOXeHHe TpaHuubl BOAOHOC-
HOTO nJaacTa B MJalle ocTaBajoch HeM3MeHHBIM. boJjee caoXHbIM ciay-
yaem SABJSIETCSl NepeMellleHHe KOHTypa HNHTaHUS BOMOHOCHOTO TOpH-
30HTa n0J BJAMSIHHEM 3Kcmjyartauud. [Jad npuMepa paccMOTpPHM
cJelyloife ycaoBus. ['pyHTOBbie BOAbI 3aHIAPOBHIX U JAPEeBHEAIIIOBH-
ATbHBIX paBHHH 3ajeraloT Ha HeGoabwiofl ray6uHe. YpoBeHb TPYHTO-
BbIX BOJ, NMOBBHIILAIOIIKICA OT PEYHBIX AOJUH K BOAOpasjeny, Ha He-

KOTOPOM yZAaJeHHH OoT peK JOCTHUraeT MOBEPXHOCTH 3€MJH, TAe MNpo-
HcxoAHT 3aboaauuBanue Mexaypeubss (puc. 10). B sto#i obGaactu
ABH:KeHHe TPYHTOBBIX BOJ B TOPH30HTA/JbHOM HAaNpaBJeHUH NPAKTH-
YyecKM OTCYTCTBYeT, BhiNafaloillie oCajKi HepUOIHYECKH MOBBIIAIOT
HX VPOBEHb, KOTOPbII 3aTeM CHOBa NOHMXKAaeTCs BCJAENCTBHE HCMape-
HUS.

CaemoBaTesnbHO, NMHUTaHHE TPYHTOBBIX BOJX 3a MHOTOJIETHHH MEpHOA
Ha 3TOM yyacTKe paBHO HYJIO, H To4Ka A MoxXeT cuMUTaTbCH HAXOAS-
Hiefics Ha KOHType TIUTaHHS TPYHTOBOrO TNOTOKa, HanpaBJEeHHOTO
k peke. Ilpu pabore Bogosabopa rpanuna o06JacTd NMUTAHUA BOJOHOC-
HOTO FOPU30HTA NepeMecTHTe of Toukd A K Touke B u ypoBeHb rpyH-
TOBBIX BOA B 30He AB okaxercs Ha rayOuHax, re HcnapeHue ¢ Mo-
BEDXHOCTH TPYHTOBBIX BOJ NPAKTHYECKH HEBO3MOXHO. 3TO BBI30BET
VBe/JHUYCHHE NHUTaHUSI BOJOHOCHOTO TOPH30HTa AaTMOCHEPHBIMH OCAl-
KaMH, OJHAKO YCJOBHUS HA TpaHulie He H3MEHATCS: HANop W PacXoj
(paBHBIH HYJIO) OCTAaHYTCSd TEeMH K€, YTO N0 SKCNAyaTaluu BOIO-
3abopa.

TIpuBeaem mpyroil npuMep nepeMmelleHusi rpaiiipl nuranus. Bono-
VIIOpHOE fI0XKe BOJOHOCHOTO Ij1acta MMeeT HebOJbIIOH YKIOH H Bbi-
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XO[NT Ha MoOBepxXHOCTh 3emau (puc. 11). Iosoxenue ypoBHA NMOA3eM-
HBIX BOJ OMNpedessieTcsi paBHOBECHEM MexXJy BeIHYHHOH MNHTaHHA
BOJOHOCHOTO TOPH30HTAa H €ro ecTeCTBeHHbIM pPaCXOJoM MO INIACTY.
[TocKoabKYy MOHMKeHHe YPOBHSI BOAbl B Bojpo3aGope 0063aTelbHO
NPUBOJAMT K yBEJHYEHHIO YKJOHA NMOTOKA [0 CPABHEHHIO C €CTeCTBEH-

‘ ._A——‘*——‘i- 5:-?—‘_1 __—*;,—_ _j__

e -

Puc. 10.

HBIM YKJOHOM, TO pacXoJ, Bojo3abopa yxe He MOXKeT KOMIEHCHpO-
BaTbCA IMTAHHEM BOJAOHOCHOTO ILIacTa AaTMOCQepHBIMH ocagKaMH
H nJacT HayHeT oCywaThesl, MpHYeM TpaHHUa OyaeT mnepeMellaTbCs

{44

B HamnpasJeHHMH K Bopo3abopy. YUeM MenblUle yroa HakJI0OHa BOJLO-
ynopa, TeM 60Jbllle cMellleHue rpaHuipl. OJAHOBpeMeHHO C mepeMe-
IeHHeM TpaHMUBI TIPOMCXOAHT yMeHblieHHe Hamopa (He<H,), ueMm
3T0T cJayyail ¥ OTJHYaercd OT NPeablyIIero.

B rta6.a. | npuBelneHbl xapakTepHble THMBI TPAHHI B NJaHe.

Pa6ora Bogo3zaGopa MOxKeT HaxXxOAHTbCS MNOJ BJIHSHHEM OJHOM, He-
CKOJBKHX MJH BCeX TpaHHL, OKOHTYPHBAWOIUMX 06.JacTb pacnpocTpa-
HeHHs BOJOHOCHOro nJjacra. IIpn aToM BblIejsercs HeCKOJbKO OCHOB-
HBIX THIOBBIX CXeM T'DaHHYHBIX YCJOBHH.

I. Ha pa6oty BonozaGopa OKa3blBaeT BJHSHHME TOJbKO OAHA rpa-
HHIA, OCTaJbHble TPAaHMIBl yAaJeHbl 3a Mpexesbl BO3MOXKHOTO BJHf-
HUS OTKa4KH, a II03TOMY PacCMaTpHBAIOTCH KaK Haxoismiuecs «B 6ec-
KOHeyHocTu». Taxue IMJacTbl Ha3bIBAIOTCA MOJAYyOTpaHHYeHHBIMH. [lpHu-
MEpPOM MOJKET CJYXKHTb cJayyall pacnosoKeHHs CKBAXKMH BOJIH3H peKH
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Tabauya 1

. Vismenenne Hamopa u pacx01a Ha rpaHHle
Toaoxenne rpanny NpY SKCIIYATAUHH PucyHok

Henoas:i#Hple Hanmop ¥ pacxol HOCTOSHHBIE (HEOIDaHWYEeHHbIH
TiacT) .
Hanop HOCTOHHHI;!H pacxon H3M6HHIOIJJ,HHCF{ .

I

Hanop u3MeHsiowWHiicsl, PACX01 MOCTOSHHBIE . . . 7
Hanop u pacxon uamessiommecs . . . . . . . . 9
[Tepevemarouwrecs Hanop u pacxon noctosmube . , . C e 10
Hanop usmensifomiuiics, pacxon HOCTOSUHBI . . . 11

npH O0MbLIOH WHPHHE MEXAYypeubsl, CJA0XKEHHOTO BOJONPOHHHAEMbBIMH
NOPOaMH. ]

2. Pexxum pa6GoTel Bojo3abopa 3aBHUCHT OT BJHAHHS JByX Oousee
HJIH MeHee IapaJule/IbHBIX TPaHHI, OCTaJjbHble JBe IPpaHHLB paccMarT-
puBamTcd Kak <«O6eCKOHEYHO yjaJjeHHble OT BoAo3abopa», KOTOpPBIH
pacnmojaraercsl xak Obl B noJjoce (OTCIOZAa H Ha3BaHHe 3THX TpaHMu-
HBIX ycJoBHH maact-nonoca). Takue ycioBUSI CBOACTBEHHBI, HalpHMmep,
HELIMPOKHM MeXAypeubsaM, Korja moj B/IUAHHEM OTKAauyKH JlerpeccHs
pacnpocTpaHsiercd Ao 00euX OrpaHHYHMBAOIIUX pekK.

3. Ilpu paGore BomoszabGopa ero BJHGHHE pPacOpoOCTPaHaercs A0
BCeX TpaHHI, BONOHOCHOTO Ijacra. JdTa pacueTHasds cxeMma SIBJsETCA
CXeMOH OrPaHHYCHHOTO IJacta, MpHYeM KOHTYp MJjacTa paccMaTpH-
BaeTcs B mepBoM NpuOauxKeHuH kKak KpyrosoH. Ilpumepom moryt cay-
JKHTb He0OJbllIHe apTe3HaHCKHe CTPYKTypbl TOPHOCKJamyaTthix o0Ja-
cTefi OpaxUCHHKJIWHAJBHOTO THMA, KOT/AA NPH 3KCIAyaTallHH BOH03a-
6opa mempeccHs MOXET OXBAaTbIBATb BeCb BOJOHOCHBIH MNJAacCT.

Ecnu ycnoBus Ha Bcex rpaHHIax OJHHAKOBBIE, TO TakKue TI'paHHIbL
Ha3blBalOTCA OMXHODPOIHBIMH, €CJH pas3JjHuyHble — PAa3HOPOXHLIMH. Bo-
JOHOCHBIH NJ1aCT, NPHYPOYEHHBIH K MeXIypeublo, OrpaHHYEeHHOMY
pexaMmH, CHyMKHT NPHMEPOM OQHOPOAHBIX rpanui. BomoHocHbIT ropu-
30HT B a/MIOBHAJbHbIX OTJIOKEHHSIX Teppachl, NPHMbIKAwOIled ¢ OA-
HOIl CTOPOHBI K BOLOYNOPHBIM KOpPEHHBIM MOpOAaM, ¢ ApYyrofl — K peke,
HMeeT pa3HOpPOJHbie TPaHHLHI.

YcaoBug Ha TrpaHHLax BOJOHOCHOTO TNJacTa BblpaxkamT B3aUMO-
CBSI3b TOJ3EMHBIX BOJ, ABHXKYIIHXCH B IJacTe, ¢ OKpyxamwlleHd cpe-
101 — atMoc¢epoli, Bblllie- U HUIKEPACIOJNOXKEHHBIMH BOJOHOCHBIMH
rOpH30HTaMH, pexkamu H Ap. OfAHAKO Ha PexKHM TOJ3eMHbIX BOJ B pai-
oHe BOA03abopa O0OKa3blBAlOT BJHAHHE He TOJbKO TpaHUUOBl MJAacTa,
MHOT[la J0CTaTOYHO Y aJIeHHble, HO U CTeNeHb HEOJHOPOAHOCTH MJja-
CTa B 30He BJMAHHA OTKAauku M3 BOMo3abopa. B HeKOTOPhIX C.Iydasx
HEOJHOPOAHOCTb CTOJb CYIIECTBEHHA, UTO B Ipejesnax BOJOHOCHOIO
n1acta HeoOXONHMO NPOH3BOAHTb COOTBETCTBYIOIee pafiOHHPOBaHHE
H BbIAEAATb TPAHHIbI, KOTOpble B OTJMYHE OT PaACCMOTPEHHBLIX paHee
BHEWIHUX TPaHHI[ MOXKHO Ha3blBaTh BHYTPEHHHUMHU.

W3meHeHHe BOIONPOBOJUMOCTH B OJHUX CJAydYasgXx HPOHCXOMHT
Goaee uiaM MeHee nocrenenHo (QaiuanbHble U3MEHEHHA), M B 3TOM
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cayuae onpenesneHde TOJIOXKEHHS BHyTpeHHeH TpaHullpl mJjacta, pas-
neaswoonielt nBe 061acTH (HIABTPALHH, OKAa3blBAaeTCs HOBOJBHO YCJIOB-
HbiM. Bo mHOrux cayuyasx, ogHako, TpaHHia, Ha KOTOpPOH NPOHCXOAHT
HU3MEHEeHHe BEJIHYHMHBl BOJAONPOBOJHMOCTH, BbipaxKeHa OUYEHb YETKO
(HanpuMep, Ha KOHTAaKTe aJIIOBHAJbHBIX OTJOXEHHA MOBYX peYHbIX
Teppac, BOJOHPOHHIIAEMOCTb KOTOPBIX CYIIECTBEHHO OTIHYAETCH).

HeoanopoansiMm Moxer 6bBITH M coCTaB Noa3eMHbBIX BOA. Yacro
B lipefenax OJHOro, NOCTAaTOYHO OJHOPOAHOTrO Mo (HJIBTPALHOHHBIM
CBOJCTBAM BOJOHOCHOTO TIJacta, MHHEpajH3alHud MON3eMHLIX BOJ
pe3Ko HM3MeHseTcs B paspese W miaHe. TakHe yC/JOBUS CBOHCTBEHHb!,
HalnpuMep, MOPCKHM MobepexbaM, JIHH3aM NPECHBX BOX B MYCTHIHHBIX
06J1acTAX, aJ17TI0BHAJbHBIM OTJOXKEHUSAM JOJMH B apPHAHBIX 00J1aCTHX,
HMeEIHX BpeMmeHHble BOJAOTOKH. (OCOGEHHOCTBIO 3THX BHYTPEHHHUX
THAPOXHMHUECKHX TPaHuL dABJAfercs HX noJBUkHOCTb. [losnoxkenue
NOBEPXHOCTeH pa3fena NpecHBIX H BLICOKOMHHEDAJ/iH30BAaHHBIX IOA-
3eMHBIX BOJ HMeeT BecbMma 00Jiblioe 3HayeHHe AJS OLEHKH 3KCHJaya-
TAlHOHHbIX 3alacoB NOA3eMHBIX BOJ Ha yyacTKe pacCHOJIOKEHHA BO-
Jozabopa, TaK Kak IpH ero 3KCHJyaTaldH NOJOXKEeHHe T'PaHHLBbl pas-
nejJa MOXeT CYLECTBEHHO H3MEHSITbCSl H YrpoxKaTb KayecTBY BOJbI,
HCHOAb3YEeMOH HJ5 BOAOCHAGKeHHS.




Taasa 111

OBIIIAS XAPAKTEPHUCTHKA METOJOB OLEHKH
3KCNJAYATAILMOHHBIX 3ATIACOB NMOJ3EMHBIX BOJ

Ouenka 3KCILTyaTaUHOHHBIX 34MacoB MOA3EMHBIX BOJA 32KJIIOYaeTcs
B MOJYYEHHH J0Ka3aTeJbCTB BO3MOXKHOCTH 3KCIVIyaTallMH MOJA3eMHBIX
BOJ Mnpu 3amasHoM JebuTe BoJo3abopa B TeueHHe ONpelesieHHOro
cpoka ero paGOTH HJIH HeorpanHYeHHO XOJroe Bpems. IJTa 3ajpava
B KOHEYHOM HTOre CBOAHUTCH K MPOTHO3Y NOHHKEHHH JHHAMHYECKHX
VvpaBHeHHH BOJb! B CKBa)KHHax Bojo3abopa.

CueHka 3KCOJyaTallOHHBIX 3allacoB HNOA3eMHBIX BOI IPOH3BO-
JMTCST THAPONMHAMHUECKHMH, THAPaBAHUECKHMH H 6ajlaHCOBBIMH Me-
TOAAMH.

Ounenxa 3anacoB THAPONHHAMHYECKHUMHU METO-
JAaMU 3akJgoyaercd B pacyerax M0 COOTBETCTBYIOIIMM $OpMyJiaM,
BbiBEI€HHBIM K3 OCHOBHLIX ypaBHEHHH MaTeMaTHUeCcKOH QH3MKH M Teo-
DeTHUCCKON THApoauHaMukd. Mcxoansie nugdepeHunanbuble ypablie-
U 1 IlodydaeMble U3 HHX (GOpMyJibl ABJAAIOTCA AOCTATOUHO CTPOTIIMII
¢ dusnueckoll 1 MaTeMaTHUYECKOI TOUeK 3peHHs.

u(pdepeniiiialbibie VDaBHEHHST THADPOIHHAMHUKH SABJATCS OLHO-
BPEeMeHHO M AHHaMHYeCKINH M 0a.JaHCOBBIMH, MOITOMY CYLULECTBYIO-
1iee y HEKOTODBIX THAPOTeo’I0roB MHeHIiie, 4To (GOpMYyJbl THAPOAHHA-
MHKH gKOGbI He VUIThIBaIOT 0a.iaHC NO13eMHbLIX BOJA H, CJ1eJ0BaTedbHO,
HC MOTYT CaY2KUTb 17151 Oiellkil BO306II0BJIASAEMOCTH 3anacoB, SBJIETCH
HEeliPABHJBHBIM.

Judgdepenunaibebie ypaBHeHHs THAPOAHHAMHKII YUIHTHIBAIOT CO-
(pOTHUBJIEHHS ABHUIKEHHIO BOJbl B MJacTe U BOAHBIH 0ajlaHc B KaxX-
103 CeCKOHMEeYHO MaJjoM 3JeMeHTe MOTOKa, & MpPH HHTerpHpoBaHHH
viaslielnil — B TOTOKe B 1IeJ0M B Ipelenax 3aJaHHbIX TPaHHUU.

Brigeaum B IIOTOKe IOA3EMHBIX BOJ B Mpelenax JelpeCcCHOHHOH
KpuBell, QopMupyroledcs NpH OTKauke U3 rajgeped HeorpaHHdeHHOH
JTHHBL, 3JdeMeHT AJHHOH dx (puc. 12). B 37TOT 3jeMeHT cnpaBa uepes
rpaHb A mocTtymaer pacxon ¢, cJeBa uyepe3 rpaHb B BelTekaer Boja
¢ pacxoaoM ¢a. [las ynpolueHuss MpPHMeM, YTO CBEPXY U CHH3Y Boja
B 9.71eMeHT He noctynaer. IlockoabKy mpH oTKauke BOJALI M3 rajepet
VpOoBeiib BOJAbI B HeH MOHMKEH, TO pacxoj yepe3 rpaHb B, o6paieH-
Iy10 B CTOPOHY raJjeper, 6o0Jablle pacxofa, NPOXOASIEro uyepes
rpanb A. Takum o6pasos, 3a Bpems df 06beM BOJBl B 3.1eMEHTE
yMEHbIIAeTCA Ha BelHYHHY dvu= (g;—¢q,) -df. 310T Ke o6BbeM MOXKeT
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6bITh BbIpaxKeH yepe3 BeJHUHHY TOHHMKEHHS YPOBHS BOAbI B 3JEMEHTE
dh 1 BOZOOTAAUY .
IIpupaBH#Basi BhipaxKeHUs O0ODHEMOB, MOJYYHM:

(92— ¢q,) - dt=p - dh - dx. (1, 1)

JleBass uwactb ypasHenus (lII, 1) oTpaxaer aHHaMuKYy T0TOKa
¥ 3aBHUCHT OT COMPOTHUBJEHUS [BUNKEHHIO BOAB B I.J1acre, npaBas —
GanaHc BoJAbl B 3dJeMeHTe. YpaBHeHHe N03BOJAET HAHTH KaK CKOPOCTb

dh . o
TIOHHXXeHUA YPOBHs1 BOAM ar B 000 TOuKe KpHABOU [AcClipeCcCHH,

TaK H Oﬁ'bEM BOJbI, pacxo,ayeMbIﬁ H3 eCTeCTBE€HHLIX 3anacoB IOoA3eM-
dh dx

—F ). Takum

06pasoM, NoJab3ysiCh ypaB-
HeHHSIMH THIpPOAAHAMHKH,

‘HBIX BOJ B JI0GOM 3JleMeHTe B CIUHHIY BpeMeHH (p

AR & B s Ty MOXKHO flaTh IIPOTHO3 H3-

.......

sl el T MeHeHHsl YpOBHeH BOIbl B
‘ ' CKBa)XuHax Bojo3abopa B
npolecce ero 3KCnJjayarta-
HUU, T. €. YCTAHOBUTH
o6ecrneyeHHOCTb 3KCHJIya-
TaUHOHHBIX 3alacoB.
YpaBHenus raapoAdHa-
MUKHM  y2XKe  YYHUTHIBAIOT
Puc. 12. fasaHC TOTOKA NMOA3EMHbBIX
BOJ, NMO3TOMY HPH HCHOJb-
30BaHHUH THAPOAMHAMHUYECKHX METOAOB /sl OUEHKU H IKCIUyaTalHOH-
HBIX 3aMacoB He TpeGyeTcss ONpefesasiTh HY pacxona NMoToKa MOA3eMHBIX
BOJ B €CTECTBEHHbIX YCJIOBHAX, HH BeJTUUUHBI NMUTAHHA WHPUABTpalHel
atMocdepHbIX OcafikoB. ITokaxkeM 3TO Ha HEKOTOPBIX MpUMepax.
bosee 70 ner nasan Bmpawomuica pycckdi yuennit H. E. JKykos-
CKUHl TeopeTHuecKd A0Ka3aJj, UTO «MOHHKeHue ypPOBHsS HOPTOHA B CJIy-
yae XKoJioflla, 3aJ0KEHHOIO B TOAMOYBEHHOM MOTOKe XKHIKOCTH, TO
JKe, 4TO H IPH OTCYTCTBUH mortoxas (1948).

®u3pyeckull CMBICT 3ITOTO TNOJOXKEHHs 3axjJiyaeTcs B CleAYIO-
mey. IlpeiacraBum cebe, 4TO B MNOTOKe MOA3EMHLIX BOJ 3ajoxKeHa
CKBaxkHHa, paboraomass ¢ NOoCTosHHABM AebudroM. Ilpu oxHOpOmHOCTH
nacrta BO3MYIeHHe, Bbi3BallHOE OTKAukKoil, paclipocTpaHsiercs C paB-
HO! CKOpOCTHIO IO BCEM HANpaBJEHHSM, T. €. H30THHUH MOHHKEHHH
VPOBHS SIBJSIOTCH KOHLLEHTPHUYECKUMH OKPYKHOCTSIMH.

JlomycTuM, 4YTO Ha HEKOTOPbIH MOMEHT BpeMEHH BJIUSAHHE OTKAYKH
npaxkTHUECKd pacnpocTpandnocs Ha paccrosnue R; (puc. 13). K mo-
JYOKPY2KHOCTH, OTpaHuuuBawoliell 06sacTb BJHAHHUS OTKAYKH BBEpX
IO TIOTOKY OT CKBAaXKUHBI, NMOCTyNaeT pacXo] ecTeCTBeHHOro MOTOKa
MOJA3€MHBIX BOJ, HO TakKoe e KOJHYEeCTBO BOABl OTTeKaeT OT IoJay-
OKPYZKHOCTH, Haxomsiliedcsi HuKe CKBAXXUHBI C <«TEeHEeBOH» CTOPOHBI.
CnenoBaTesnbHO, MPUTOK ¥ OTTOK K Nepudepuy Aenpeccud paBHbl U OT-
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KayKa MPOMCXOMHT B TeX Ke YyCJIOBHAX, UTO H B GaccefiHe NOA3EMHBIX
BOJL.

[Tonoxenue, nokasannoe H. E. J)KykoBckum AJsi HeOrp aHH4€HHOTO
n1acrta, COpaBeJIMBO M /I BOJOHOCHOTO MJ1acTa, OrpaHHYeHHOIO

v

Puc. 13. CxemMa oTKaukn B HeOrpaHHYeHHOM INJacre

OKpPYXHOCTE € KpecTHXaMHM — KPYroBO#l KOHTYp, BeMUYHHA

NOHM)KEHHR YPOBHUS Ha KOTOPOM IIpH OTKauKe Ha MOMEHT !

paBHa HY.JI0; CTPEJKaMM YKasauo HamlpaBJeHHe eCTECTBEH-
HOTO IOTOKa

....... e
7 /////7////}///7/// R

Puc. 14,

peKaMH HJH OJHOH peKoH, HEe3aBUCHUMO OT TOro, MOJyYaer JH BOIO-
HOCHBIN TOPU3OHT NHUTaHHe MH(UAbTPALHeH aTMOCQEPHBIX 0CaAKOB U1
OHO OTCYTCTBYeET.

HonycTtuM, 4TO B Npenelax MexAypeubs MPOUCXOAUT TNHTaHHE
TPYHTOBBIX BOJ HHGUJAbTpalMed aTMocdepHBIX ocagkoB (puc. 14).
IIpeactraBuM ce6e, 4TO MO OCH MexJypeubsi MapanisienbHO peKkam, or-
pPaHHYMBAIOLUUM MeXJaypeube, 3aJ0iKeHa TOpPH30HTa/JbHAsl Taliepes.
IIpu paBHBIX OTMeTKaxX ypOBHeH BOJABI B pekax AeOHT rajeped Ha enu-
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HHUILY ee JJIHHBL ¢ ABYX cropoH mo ¢opmyJse I'. H. Kamenckoro (1943)
BBIPA3UTCA:

P

g= a1, 2)

[To ypasnenuio I'. H. KameHckoro BesuuHHBl @ H k£ CBS3aHH CJae-
NyIOUIed 3aBHCHMOCTbBIO:

w=p LI (111, 3)

rae he~npeBbm1eer YPOBHA TPYHTOBHIX BOJ HAJN BOAOYNODOM B C€-
penuHe Mmexaypeubd B €CTECTBEHHBLIX YCJAOBHUAX.

Puc. 15.

IToxcraBus Beipakenwe w u3 (111, 3) B (111, 2), noayuu:

g== 2 (111, 4)

Takum o6pasomM, BeanHuHHa HHPUIBTPAUHOHHOrO NUTaHHS (W)
B ¢opmyay (III, 4), no KoTopolt NpoOU3BOAMTCA pacueT 3IKCHIyaTa-
LIHOHHBIX 3allaCOB, HE BXOXHUT. ODTO NHTAHHE «ABTOMATHYECKH» YUHThI-
BaeTca MOJOXEHHEM eCTeCTBEHHOTO YPOBHS TPYHTOBEIX BOA (he). [leit-
CTBHTE.1bHO, ecsi Opl MHUTAHXE OTCYTCTBOBAJO, TO B [peiesax Mexmy-
peybsg TMOBEPXHOCTL TPYHTOBBIX BOJ Oblla Obl TOPH3OHTAJIBHOMH
(he=/;) 1 me6utr rasepen COOTBETCTBeHHO Obl1 OBl MeHblle,

[lpiBenert apyroil npusecp. JlonycTuM, 4YTO NOTOK NOA3EMHBIX BOJ
pasrpyxaerca pexo#t (puc. 15). Idaa ynpoileHus BBIBOAa OpHMeEM,
UTO BOJIOHOCHBIE TOpH30HT Hanopusiil. IlapaJiensHo Oepery peku Ha
paccrosHHe [ OT HeC 3as0xKeHa raJgepes, AeGUT KOTOpo#l mo dopmyJe
ionon 1158 HanoOpHBIX BOJ BhIpasKaeTcs:

q~km( —Hh g Aih ) (111, 5)
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Bripasus H, Kak pasHocTp Hanopa He B eCTeCTBEHHBIX YC/JAOBHAX
Ii TIOHHZKeHHsi MpH OTKauyKe S ¥ CHeJaB COOTBETCTBYIOILYIO MOJCTA-
#oBky B ¢opmyay (111, 5), noayunm:
q——km( fh—He+ S | ﬁ:”eié’.),
{ x

[TocKOaIbKY
He—H, _ H—H,

— —_ =1,

{ - X

rie {— YKJOH eCTeCTBEHHOTO MOTOKa, TO BbipaKeHHe pacxoda MOXKHO

flepenicarb CJAeAyOUHM 006pa3om:
., S

q:km(—z—;~—[— i+ )

g= kmS( T—l-). (11, 6)

Takum oOpasoM, BeJHUYHHA YKJIOHA IIOTOKAa, XapaKTepH3yOHIEro
Cro pacxoj B eCTeC1BEHHBIX YCJOBHUAX, COKpalllaeTcsl U B BhIpaKeHHe
pacxoja rasepeH He BXOAHT, TaK KaK OHA yxKe yUUTHIBAeTCsl BEJHYH-
1i0ll Hamopa NOA3eMHBIX BOA A0 3Kcmayatauuu (He).

OrcyrcTBHe SIBHOH CBfA3UW MEXYy BeJHYHHOH ecTecTBeHHOro pac-
X01a TOA3eMHOTrO MOTOKAa H 3IKCIJyaTallHOHHBIMHY 3amacaMH ToJ3eM-
HBIX BOJA MpPH pacyerax TMNOC/AeAHUX MeTolaMH AUHAMHKY TOA3EMHbIX
B0 OOBACHSCTCS TeM, UTO MOJOKeHHE Nbe30MeTpHYEeCKOH #.1d CBOOOJ-
HOH TOBEPXHOCTH NOA3eMHBIX BOJ B eCTeCTBEHHBIX YC/JAOBHSX YyiKe BBI-
pakaeT BEJUYHMHY HX NHUTAHHA, NPH 3TOM COBEPLIEHHO ONpEeAeJeHHO
it oJHo3HauHOo. Taxua o6pa3oM, He TPOBOAS CIENHaJbHO TPU pacyere
3KCIJYaTaLHOHABIX 3allacoB ONpejesneHys BeJUYUHH pacxolda TNOoA3eM-
HOTO TIOTOKA B €CTeCTBEHHBIX YCJOBHUAX U HHQPHIbTpalLUH aTMocdep-
ELIX OCaJKOB, Mbl YUMTBbIBaeM 3TH (aKTOPhl (POPMHDPOBAHUS 3alacos
[0 MOJOMCHHIO YPOBHA MNOA3EAMHBIX BOJ B €CTECTBEHHBIX YCJIOBHAX.

[TpunuunuanbHo MNO-HHOMY CJAeiyeT TMOAXOAHTh K OlleHKe POJiH
pacxona ecTeCTBEHHOro MOTOKa NMOA3eMHBIX BOJA B TeX CaydasX, Koraa
SO TOHCCIHBIM IJ1ACT OrpaHiiyed BoJOynopHbiMH Nopopamu (1960).

Paccaotonm, Hanpumep, ciaepywomyio cxeMmy (puc. 196). Ilonsem-
Hile BOAK MPIyPOUYeHbl K IeCKaM, rie HMeeTcs NOTOK FPYHTOBBIX BOJ,
ii K KpyTOHajawlleMy [0JacTy H3BeCTHSKOB, OTpaHUUYeHHOMY caabo-
HiDOHHUAcMBIMH caaunamu. llpy skcnoyatauun BOJOHOCHOTO TOPH-
SOHTA B H3BECTHAKAX, THAPABJHUYECKH CBA3aHHOTO C [PYHTOBBIMH BO-
3AMHI B NECKax, JellpeccHs MOKeT OINYyCTHTbCHA HHUXKe KDPOBJIM H3BeCT-
ii7KoB. B 3THX yCJ0OBHAX MNOTOK TPYHTOBBIX BOJ IlepexBaThiBaeTcCs
£0,103a00fOM H OTTOK HX HHXe Bojao3abopa npekpamaercsa. Pacxop
CCTECTBCHHOTO HOJA3€MHOTO NOTOKA B JAHHBIX YCJOBUAX YBeAUYUBAET
3KCIJYATallHOHHbie 3aMachl, T. €. MOHH)KeHHS YpOBHel BOAB B CKBa-
RiHAX O6VAYyT MeHblle, YeM paccuHTaHHbie 6e3 yuyeTa BOCMOJHEHHs
3a11aCOB BOAOHOCHOTO TOPII30HTA 3THM TOTOKOM. Takum o0GpasoM,
B PACCMOTPEHHBIX YCJAOBHAX, MOMHMO ONpPENeIeHHS HauyaJbHOr0 ypOB-
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Hfl ITOJ3eMHBIX BOJ [0 3Kcmayatanud (fle), HeoO6XoAHMO OLEHHTH
eCTeCTBEHHble PecypChbl BOJAOHOCHOIO FOPH30HTA, ONpeflessis HX THIPO-
A¥HaMHYeCKUMH ([0 PacXojy ecTecTBEHHOro HOTOKa) MM GanaaHco-
BbIMH MeTOJaMH.

B oTHOuleHMM THIDPOIMHAMHUUYECKHX METONOB HHOT[A BbICKa3bIBa-
I0TCS1 KpaHH#e ToYKH 3peHusi. Tak, HeKOTOPbIe CYHTAIOT, YTO HPHPOA-
Hble YCJIOBHSI CTOJIb CJIOXKHBI, YTO He MNOAAAIOTCH MaTeMaTHYECKOMY
OTOOpaXKeHHIO, H NO3TOMY INpHMeHeHHE THAPOJUHAMHYECKHX METOLOB
AaB/seTca abcTpakuuell, yBoJsllleli Hac oT npHpPoAbi. Ecau BCcTaTh Ha
3Ty TOYKY 3pEHHH, TO NDHULIOCH Obl OTKa3aThCAd OT BO3MOMXKHOCTH

IPOTrHO34pOBATb W3MEHeHUs YPOBHEH BOAbBl B CKBa)XuHax BojAo3abopa
B Npoliecce 3KCHJyaTanuu, 6e3 yero Helb3s A0Ka3aThb 006eCeYeHHOCTh
3KCIJIyaTalHOHHBIX 3anacoB Bo BpeMeHd. C 1pyrofl CTOPOHBI, MMeeT
MEeCTo M Ype3MepHAs TMepeoleHKa THAPOJHHAMHUYECKHMX METOIOB,
of6ycJ/IOBJIeHHAs, BO3MOXHO, NOJAKYHAMOUIMM 3HayeHHeM TOYHOCTH Mpil-
MCHSeMOTO MaTeMaTHYyecKoro annapara.

BbICOKYIO TOYHOCTb H TEOPEeTHUECKYI0 OOOCHOBAHHOCTbL (HOpMY.I
JMHAMUKHA NOA3eMHBIX BOJ HeNb3s OTOXIECTBJSATb C peajJbHOH Tou-
HOCTBIO OLIEHKH 3KCIIJIyaTalHOHHBIX 3anacoB mo 3TuM dopmyaam. Tlpn
npuMeHeHUH TeopeTHueCckHX (opMyJ/ NPUPOIHble YCJIOBHA BechbMa CXe-
MaTH3UPYIOTCS M, B YaCTHOCTH, NPUHUMAETCs MOCTOSHCTBO KO3(du-
uMeHTa QUIbTPAuUMH BO Bcel ob6nacTd ¢(uUAbTPAllMU HA IJoL(aH, H3-
MepsieMOH HHOTAa JeCcsaTKaMU KBaApaTHbIX KHJIOMETPOB, YIpPOLIATCsH
1 peadapHble GopwMbl rpaduil njaacra. KoHTypsl mjacta B mJaHe npll-
HHMAIOTCS N1H60 HPAMOJHHEHHBIMH, JIHO60 KPYTOBBIMH.

[Tpunenciiie CHAPOAMHAMHUECKHX MeTOHOB 6e3 coyeTaHHsd C JpV-
THMi [IpHEeMaMH pacuera He MOYKeT oO6eCHeUHTb TOJHYI0 JOCTOBep-
HOCTb INPOTHO30B, HECMOTPA Ha TeopeTHYeCKYId OOGOCHOBAHHOCTb Ca-
MHX pacueTHBIX (GOpMYyJI.

CylilecTBEHHOE MOBBIIIEHHE TOYHOCTH OlIEHKH 3SKCIJyaTallHOHHDBIX
3armacoB NOA3eMHbIX BOJ THAPOJHHAMAUYECKHMH MeTOAaMH MOXKeT
6bITb JOCTHTHYTO NpHUMEHEHHeM MOAeJHpOBaHHs (UIbTPAllMM Ha aHa-
JOTOBHIX MallMHax (3gekTpounterpatopsl, Meron IDTJA, ruapouH-
Terpatop). B aroM cayuae MOXKHO yyecTb H3MeHeHHe BOXOIPOBOIH-
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S0CTi nacta aHddepeHiiHpoBaHHo [0 MJIoUWIaAH, OTOOpa3UTb KOH(il-
rypalHo TrpaHHIl IJacta, T. e. 6oJjee NOJHO H HPaBHJIbHO YYecTb
peagbHble TIL1POreoJorHyeckHe yc/JAOBHA, YeM 3TO BO3MOXKHO IDH pac-
geTax 1o aHadiTdHueckUM QopmyJaM, CBA3AHHBIX C 3HAYUTEJbHOH
«iieadiizauneil» npupogHo obcTaHOBKH. MogelnpoBaHHe, BHIIOJ-
HCHIIOEC Ha OCHOBE JaHHbIX NMpeIBAapHTENbHON pa3BenKd, CIOCOOCTByeT
NMOBLILICHHIO IleJeHallpaBJAE€HHOCTH [AeTajJbHOH pasBefdKH, IM03BOJISAET
BbI1e1ITh HauboJee NepCHeKTUBHbIE YUACTKM [ 3aJ0XKeHUsT BOO-
3a00pOB.

Mopenporande BecbMa 3QeKTHBHO TaKxkKe [Jd pelleHUs Tak
lla3biBaeMbix oOpaTHbIX 3ajay, T. €. OolpemeseHdss TUaporeo/oruye-
Ckux napaMerpoB nsacta  (Ko3@HUHEHTOB BOAONPOBOIHMOCTH,
1HE30IPOBOAHOCTH, YPOBHENPOBOAHOCTH, MepeTeKaHds, HHPUABTpaUUU
{; HcIlapeHtisi), OCHOBBIBASCh Ha JaHHBIX O MOJIOMKEHHU JenpecCUOHHOH
fIOBEPXHOCTH H ee U3MeHeHUHAX BO BPEMEeHH.

[Tpiyenenue MoAeadpOBaHUS 1eeco00pa3Ho NPU CJOXKHBIX THI-
POTE0J10THYECKUX YCJAOBUAX. B NpocTBIX YCJ0OBHAX OLEHKY 3KCIJaya-
TAUMOHHBIX 3211aCOB MOXKHO IPOU3BOAHTb C [NOCTATOYHOH HJA Npak-
THKY TOUHOCTHIO HO COOTBETCTBYKOIIMM (opmynam TI'dapoddHaMUAKH.

[mapasanvyeckde MeTOAbB pacueTa sSKcHnJyaTa-
IIHOHHBIX 3aMacoB MHOA3eMHBIX BOJ, UIXPOKO HCNOJNb3ys 3MIUpH-
4yeCKHe TIpUeMbl, OCHOBBHIBAIOTCS HEMOCpPEeACTBEHHO Ha [AAaHHBIX OMBLITA.
IMnupuueckHe QPopMyJbl, IPUMeHseMble NMPYU CUAPABAUUECKUX penie-
HISIX, JOJKHBI MPaBHAbHO OTpaxKaTb (QUIHYECKHH CMbICA SBJAEHUS
H COOTBETCTBOBAThL Teopud. [Hapariumka paccMmaTpuBaer [ABHKeHHe
0A3eMHBLIX BOJL oCpeaHeHHO, 00o0uieHHo. Tak, HanpuMep, CBS3b Mex-
1y neOHTOM H MOHHMXKeHHeM YPOBHS BOJABI NPH OTKauKe U3 CKBAXKHHbI
3aBHUCHT OT COMPOTHB.JIENHH ABUKEHWIO BOJBI B MJacTe, B npuzaboi-
HOIl 30He, B QuUJIbTPe U B TpyOe CKBAKHMHBI. YUeCTb HO COOTBETCTBYIO-
uM  QopmyaaM TeopeTHYeCcKOH THAPOAHHAMMKH B HSHHE Kamgoro
13 3THX (aKTopoB MNPUHUHMNHAJIBHO BO3MOJKHO, HO [OJYyYeHHble pe-
3yaAbTATBl MOTYT 0Ka3aThCsl JajJeKHMH OT JeHCTBHUTEJNbHOCTH BCJAEH-
CTBHE TPYAHOCTH ONpenedeHdus HCXOLHbIX mapamerpoB. [opa3dmo Ha-
71exHee, KaK 3TO 4 JeJaeTcss Ha TpakKTHKe, ONpPeaesasdTh 3aBUCAMOCTb
foHMMKeHUsi OoT nebUTa HENOCPENCTBEHHBIM OIBITOM — OTKA4YKOH #3
CKBaKHHB! Tpd pas3HbiXx jgedurax, T. €. BOCMHOJNb30BaThCA CHApaB/dye-
CKIM METOHZOM.

OnpenensieMble TIpY ONBITHBIX OTKAuKax 3HAUEHUA SMAUPHAUYECKUX
mapaMeTpOB MHO3BOJISIOT MPOTHO3XPOBATb NOHUKEHUS YPOBHEH IpUMe-
HITEJbHO X 3KCIJyaTauXOHHBIM AeOUTaM.

agpaBianueckde MeTOAbl MPUMEHSIOTCS TakKxXKe [IJs pacyeToB
B3aUMOJEHCTBYIOIUX CKBaxXK4UH, NMPHU 3TOM HabJOgaeMble MPH OMNbIT-
HbIX OTKaYKaxX «CpPe3Kd» ypOBHeH B COCEIHUX CKBaxXuHax SBJIANTCA
f0.1ee HaNeXXKHOH OCHOBOH IJisi MPOTHO30B UX BEJUUUHBI B YCJAOBUAX
IKCAJyaTaudy, 4eM pacyeThl CPe30K IO TeopeTdueckKum (QopmynaaM
IpH yCpedHEHHOM 3HauyeHUH KodpduliHeHTa QUIBTPAUHUH ]S BCEro
yuacTka Bomo3zabopa ¥ o6JsacTd ero BJAUAHHS, YTO 6bLIO B CBO€ BpeMs
npaBuabHo momuepkuyto M. E. AnpToBckum (1947). HeomasopomHocTb
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nsacra, Bcerfia HabJl0Jalolmiasncs B NPUPOAe, OUEHHBAETCS T'HAPABJIH-
YeCKHMH METOJaMu pe3yJbTaTHBHO, HHTETPHPOBAHHO.

I'mapaBanueckuMu MeTOAaMu HeJb3si yYCTAaHOBHTH OOGeCmedyeHHOCTh
BOCHOJIHEHHS] DKCIJIYyaTallHOHHBIX 3amMacoB MOJ3eMHBIX BOJ, TaK Kax
3KCTPAnOJNALHOHHBIE (OPMYJB He BKJIIOYAIOT BeJHMUYHH, XapaKTepu-
aywouiux 6ananc nortoxa. [103ToMy rugpaBiaHuecKMMH MeTOJaMH MOK-
HO OLEHHTb 3KCHJAyaTau{OHHbIe 3amachli, JHLIb NPHMEHAS HX COBMe-
CTHO C THAPOAMHAMHYECKHMH H/A¥ 0ajaHCOBbIMH METOAAMH.

BanmancoBbie MeTOAB pacueTa 3aMNacoOB MOA3eNM-
Hbl X BOJA OCHOBaHbI Ha TOM, 4TO 00beM BOAbI, U3BJEUCHHOH BOJO-
3a00poM 3a TOT HJIM MHOH CpPOK €ero SKCIJyaTaiud, paBeH CyMMe
06beMOB BOJbI, TIOJYUeHHOH 3a cyeT: a) oTrbopa BOMAbLI M3 €CTECTBEH-
HBIX 3amacoB; 0) 4acTHYHOro InepexBaTa BoJo3abopomM pacxoja ecTe-
CTBEHHOTIO I[OTOKA; B) YBEJHYEHHS NHTAHHS BOAOHOCHOTO TOPH3OHTA,
BLI3BAHHOTO 3KCIJyaTapues.

Kaxkas yacTe ecTeCTBEHHbIX 3al1acoB M pacxoja €CTeCTBEHHOro No-
ToKa OyIeT HCNOJb30BaHA BOA03a00poM, a TakKxke HECKOJIbKO YBe-
JUYUTCS NHTAaHHE BOAOHOCHOTO TOPH30HTA NPH €ro 3KCHJAyaTaildu, Mo
6anaHCOBOMY ypaBHEHHIO ONpeleNHTb HeBO3MOXHO.

Kax orMeuasocs Bbllle, IPH penleHHH 34444 MeTOAaMu THIPO-
OMHAMHKH 6ajiaHC MOTOKA YUMTBIBAETCS B KaxKAOM OCCKOHEUHO MaJoM
37eMeHTe noroka. EcaM ruJpoliMHaMHueckoe YypaBHEHHe peuiaercs
B KOHEYHbIX Pa3HOCTSAX, TO 3TH 3JEMEHThl HMEIOT KOHEYHble pa3Mephl,
HO OCTalOTCA OUYEHb MaJbIMU [0 CPaBHEHHIO C pasMepaMu yyacTka,
Ha KOTOPOM paccMaTpuBaeTcsi [BHXeHHe MNOA3eMHbIX BoJ. Pemas
3a/ayy aHaJATHYeCKUMH METOAaMHU HJH YHUCJCHHBIM HHTErpHpOBaHHEM
(KOHeyHble Pa3HOCTH), MOXKHO OTpeNeJUTb MOHHXKEHHSI YPOBHEH B JO-
60o#f TOYKe BOJOHOCHOrO MJjacta (B TOM uYHCJAe B CKBaxXuHax) Ha JIo-
00 MOMEHT BpeMeHH.

Ilpu npumeHeHnH coOcTBeHHO 6aaHCOBOIO MeETOAA YiKe HeET 3Jie-
MeHTOB: 0ajaHc yyaCTKa pacCcMaTpuBaeTcs B HeJoM [0 HNOCTymJe-
HHMI0 H pacxoJOBaHHIO BOAb Ha ero rpanuunax. CraegosartenapHo, 6a-
JIAHCOBBIH METOJ MNO3BOJsEeT CYAWTb JULIb O CpedHeH MJs BCere
fasaHCOBOrO paioHa BeJUYMHe H3MEeHeHHsI YDOBHSI IOA3EeMHBIX BOA,
a He MpOTHO3MPOBATh NOHHXEHHs YPOBHeH BOAbBl B CKBaXXHHax BOJO-
3abopa.

BmecTe ¢ TeM 0GanaHCOBBIH METOJ MO3BOJsTET AaThb XaPaKTePHCTHKY
BOCHOJIHEHHST 3aMlacOB 3a cyYeT eCTeCTBEHHbIX pPeCcypcoB BOJOHOCHOre
ropu3OHTa, YTO OCOOEHHO BAXKHO TPH OLEHKE 3KCIJIyaTalHOHHBIX 3a-
MacoB BOAOHOCHHLIX TOPH3OHTOB, HMeIOWHX Heboabulyld 06JacTb MH-
TaHUsA.

Ecau npHu opeHKe 3KCHJIyaTallHOHHBIX 3aMacoB MOJA3eMHbIX BOJ HA
OTHEAbHBIX ydyacTKax (4TO H paccMaTpHBaeTcs B Hamel pabore) Oa-
JIAHCOBble METOABl MrparoT TMOAYMHEHHYIO pOJib, TO NMPH PerHoHaJbHOkK
OLlEHKE 3KCIIyaTalAOHHBIX DECypcoB MOA3EMHBIX BOJ OHM mNpHOOpe-
TAlOT CyleCTBeHHOE 3HayeHHe. B CI0XKHBUINXCSH YCAOBHAX PaCCTON-
HMS MeXIy Bojao3afopaMu NOA3EMHBIX BOJA, KaK TpaBHJlO, MNpEBbi-
AT yOBOEHHblE BEeJHYMHBI NMPaKTHYECKH H3MEPHMHX PannycoB Inu-
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TaHHA BON03a00POB, KOTOpbE I[O3TOMY paboTaioT He Toabko 0e3
B3aHMOJeHCTBHS, HO W XapaKTepU3YIOTCH OCTAIOLHUMHCA MEXAYy HHMMH
GONBUIMMHI  HEUCHO.Jb3yeMBIMH «llequkaMu». [lostoMy @ipum oueHke
IKCNIyaTalHOHHBIX 3a0aCOB Ha OT/JEJbHBIX Y4YacTKax TOJbKO B HEKO-
TOPBIX CJayyasiX BO3HHKaeT HeOOGXOAHMOCTb CONOCTaBjJeHHs JebHTa
Bo10o3abopa ¢ BEJIHUHHOH BOCHOJHSEMOCTH 3aMacos.

[Ipu HenpepbiBHOM yBeJMUYeHHH MNOTPeOHOCTH B BOAE B Haulel
CTpaHe yxe cefluac co Bceli oCTpOTOH BO3HHKAeT HEOOXONHMOCTb Iep-
CNCKTHBHON OLEHKH 3YKCHNJAYyaTallHOHHBIX peCcypCOB B PETHOHAJBHOM
naane (Ads OTHAEJbHBIX BOAOHOCHBIX TOPH30HTOB, OTACAbHBLIX €CTe-
CTBEeHHOHCTOPHUYECKHX M aAMHUHHCTPATHBHO-XO3SIMCTBEHHBIX PaHOHOB U
A5 CTpanbl B LETIOM).

IIpin pernHona.1bHOH OLlCHKE 3KCMJIyaTAlHOHHBIX pecypcoB NOJA3eM-
HBIX BOJ 3HaueHHe 6aJaHCOBLIX METOAOB OueHb Beduko. Ecau otbop
BObl HA OTAeJbHBIX y4YacTkax OyneT B CyMMe NPEeBOCXOAHUTb 3KCHJya-
TalMOHHDbIE PeCypchl NMOA3eMHBIX BOJA BO BCeil 00saCTH pacnpocTpaHe-
HUS1 BOJOHOCHOTO TOPHU30HTA, TO 3KCIJIyaTalHOHHBIE 3amachl Ha OT-
JeIbHBIX YYACTKaX OKaXXyTcs HeoOeCHeYeHHBIMH,

IIpu oueHKe 3KTIIVAaTAUMOHHBIX 3aMacoB 6anaHCOBBIMH MeTOnaMH
HeAb3s OPHEHTHPOBATLCA TOJBKO HA HMCHOJb30BAHHE €CTEeCTBEHHBbIX pe-
CYypCOB MOJA3ENHbBIX BOJ.

HeficTBUTEIbHO, €CTH CUHTATh JONYCTHMBIM HCIOJb30BAaHHE TOJBKO
€CTeCTBEHHBIX PECYPCOB MOJA3EMHBIX BOJ, TO 3Ta BO3MOXXHOCTbH rapas-
THPOBAHA HA HEOTPAHHUYEHHBIH CPOK M OpH OJHOBPEMEHHOM H3BJeYe-
HHH YAaCTH eCTECTBEHHLIX 3aIacoB NOA3EMHBIX BOJ, HAKOMJEHHBIX 34
reoJIOTHUeCKH Jo.aroe Bpems. [Ipu cpaboTkKe 3amacoB uX BOCHOJHse-
MOCTb H€ TOJBKO H€ yMeHblIaercs, HO, KaK NPaBHJO, YCHJIHBAELTCH:
Npy TOHHXEHHHM YPOBHS IOJ3eMHBIX BOJ BO3HHKAeT HJH YBeJHYHBa-
eTCsi MUTAHHE H3 PCK M 03ep, a TakKe, UTo 0COOEHHO BAaXKHO IJs paio-
HOB ¢ apujHbIM kaumatoMm (Cpenusisi Asus, Kasaxcran), ymeHbuiaercs
pacxonoBaHue TPYHTOBBIX BOJ Ha HcllapeHnue.

Hcnonb3oBaHue ecTeCTBEHHBIX 3aMacoB NOJA3eMHBIX BOJ [03BOJSiET
BO MHOTUX paiOHax OTKa3aTbCs HA HOJTHE TOABl OT KDYHNHBIX €JIHHO-
BPDeMEHHBIX KaIHTaJOBJIOXEHHH HA CTPOHUTENbCTBO THAPOTEXHHUECKHX
COOpYXeHHH (TJIOTHH, KaHaJdoB) nAJ51 BOHZOCHAOXeHHs M OpONIeHHs.

K HCnO/Mb30BAaHHIO eCTECTBEHHBIX 3aMacoB MOA3€MHBIX BOI CJenyeT
NOAXOAUTb B NPHHLHUIIE TAK XKe, KAK K HMCIONb30BaHHIO 3aMacoB IApy-
THX TI0JIe3HBbIX HCKOMAeMHBIX — YIVIf, KeJe3a, HedTH U Np. YBeaHyeHHe
J0ObIYH 3TUX HCKONMAaeMblX CHIpaBeAJMBO paccMaTpuBaercs Kak JAO-
CTHXKEHHe HapOJHOTO XO03fACTBA, @ CpabOTKy ecTeCTBEHHbIX 3alacoB
NOA3EMHBIX BOJ HEKOTOpble CHeiHagucThl M0YeMy-TO CYHUTAIOT HEeAOoly-
CcTUMBIMH. Mexay TeMm NOJOXKeHHe C 3amnacaMu TNOA3eMHBIX BoOJ, He-
COMHEHHO, Jyuylle, d4eM ¢ 3anacaMH JAPYTrHX 1OJE3HBIX HCKONlaeMbIX.
Ecau uepes kakoe-To, BeCbMa OTAAJEHHOE BpeMs 3anackl HeDTH uUaH
xKese3a Oynyt BeipaboTaHbl, TO MOA3E€MHBIM BOJAM 3TO HHKOTJa He
yrpoxkaer, ¥ 4eJOBEK BCerAa CMOXKeT MOJYYUTb Ty BOAY, KoTopas Io-
CTynaer B BOAOHOCHBI TOPH30HT B ob6jaacTu ero nuraHua. Ob6ssa-
TE/AbHBIM YCJOBHEM NPH 3TOM SABJSETCH COXDAHEHHE TAKOM MOLIHOCTH
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BO/IOHOCHOTO TOpPH30HTa, NpU KOTOpoit obecneunBaercs pabota BOIO-
3a00pHBIX CKBaXXUH.

Mbr cousnn HeoOXOAHMMBIM OCTAHOBHTbCSI Ha BOIPOCAX HCIMOJb30Ba-
HUsl 3alacoB MNOA3E€MHBIX BOJ C LEAbI0 NOKas3aTb, C OAHOH CTOPOHBI,
Ba)KHOCTb NpHMeHEeHUsl NMPH UX PeruoHaJbHOi oleHKe 0ajaHCOBLIX Me-
TOLOB, C ApPyro#l — npejpocrepeyb OT HeOOOCHOBAHHBIX CHACEHHH 3KC-
NJ1yaTHPOBAaThb OTAeNbHble BOJ03a00OpLl C pacxogaMH, CyMMa KOTOPbIX
NPEBOCXOAUT BEJHUYHHY €CTECTBEHHBIX PeCYypCcOB BOJOHOCHOTO TOpH-
30HTa. B mocaegHeMm ciyuyae Ha OCHOBe NPHMEHEHHMS] TMAPOAUHAMHYE-
CKHX METOAOB MOXHO ONpeIeNHTb, B TEYEHHE KaKOro BpeMeHu (HC-
YuCaAsAeMOro oOBIYHO AECATHACTHSMH M CTOJETHSAMH) BOA03a00p MOXET
paborath € pacxOomaMH, 3HAUUTEJbHO NPEBOCXOASIIHMH €CTECTBEHHBIE
pecypchl NMOA3EMHBIX BOM.

Bce paccMoTpeHHBIE METOZBl OLEHKH SKCIJYaTallMOHHBIX 3amacoB
NoJA3eMHBIX BOA (TrHApPOAHHAMHMUECKHe, THApAaBJIHYECKHE, GaslaHCOBLIE)
HMEIOT U [OCTOMHCTBA W HEAOCTATKH, MO3TOMY HEeJAb3s OrPaHHUYMBATb-
C NpIMEHEHHEM TOJIbKO OAHMX M3 HHX, & CJelyeT NPUMEHATb HX CO-
BMECTHO.

Haubosee sdpdexTuBHO OJHOBpeMEeHHOE NpHMeHEHHe TIHApaBJHye-
CKHX H THAPOAMHAMHUYECKHX MeTOHAOB. I'HMapaB/AMuecKUMH MeTOZaMH
ONpeaeNsIOTCS NOHMXKEHUS YPOBHEH BOABI B CKBAaXXHHAX W B 30HE HX
BJIMAHHS, KOTOpPbIE 3aTEM INEPEeCYHTHIBAIOTCA NPHMEHHTEJbHO K HaMe-
YeHHBIM 3KCHJAyaTalHoOHHBIM gebutaM ckBaXuH. C NOMOHIBIO THAPO-
AHMHAMHUECKHX METOMOB 3TH NOHUXKEHHS, COOTBETCTBYIOLIHE AJHUTENb-
HOCTH ONBITHOH OTKAuYKH, MOTYT ObITb 5KCTPanoJHpoBaHbl BO BpeMeHH
Ha BeCb CPOK 3KcmJyaTauuu Bojo3abGopa. B maHHoMm ciaydae morpemi-
HOCTb OT YCpeAHEHHsT THAPOreoJIOrHuecKUx MapaMmeTpoB ropasio
MeHbLIe, TaK KaK B OosabWHHCTBO ¢dopMyJ, IO KOTOPbIM pacCYMTHI-
BAlOTCS HM3MEHEHHS] NMOHUXKEHUH BO BpeMEHH, BeJHUYMHA Kod3puliHeH-
ta GuabTpauMH BXOAUT NMOJ 3HAKoM Jjorapu¢ma, a HE B NepBOH CTe-
MeHH, KaK NMpH pacueTe CaMHX MOHHIKEHHH.

Ilpy nmpuMeHeHHH THApPABJHYECKHX METOAOB COBMECTHO ¢ 0OanaH-
COBBIMH AEOUT Bogo3abopa pacCUUTBLIBAETCH OTAENbHO OT BOCHOJHEHHS
3anacoB, u TpebyeTcs Jauuib cobJiofeHHe paBeHCTBa (6GaJjiaHca) 3THX
BeJIMUYHH B OTJHYHE OT IUAPOAHHAMHUYECKHX METOAOB, pacCMaTpHBalo-
LIMX HOPUTOK K BoAo3abopy, ABHXKEHHE BOAL B IJacCTe, OCyUIEHHe
njacTa, yCHJeHHe NMHTAHHUS KakK €JUHBIH NpOUecC, HU3MEeHSIOWHACS BO
BpemeHu. CirenoBaTelJbHO, COBMECTHOE HCMOJb30BaHHe 0anaHCOBBIX U
rUApaBJIUYECKUX MeTOA0B, BooOle roBopsl, MeHee 3(P(HEKTHBHO, UeM
coueTaHue THAPOAMHAMHUECKHMX H THapaBanuyecKux MetodoB. OpHako
B TexX CJyyasix, Korja THIpOoreoJorHyeckKrve mapamMeTpbl nJjacra Hemo-
CTATOYHO OmpefleleHHbl (HanpHMep, B Kapcre), Oonee nesecoobpasHo
COBMECTHOE MPHUMEHEeHHE THAPaBAHUYECKHX M 0asaHCOBbIX METOOB.

Hakonel, B 0co60 CAOXHBIX THAPOTEOJOTHUECKHUX YCJIOBUSIX, NPH
He3HAUHTEJIbHBIX pa3Mepax o0JacTH NMHTAHHSA, PE3KO BbIPaXKEHHOH He-
paBHOMEPHOCTH NHTAHHA BO BpeMeHHu, HeOOJbIIOH BEJHUHHE ecTe-
CTBEHHBIX 3aMacoB MOJ3EMHBIX BOJ, lLeJecoo0pasHo COBMECTHOE NpH-
MeHeHue BcCex MeTonoB. Ilpumepom Takux YCJIOBHH MOIYT CJAYXHTb
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«cyxue» pgoauHbel KasaxcTaHa, HMeloiiHe MOBEPXHOCTHBIM CTOK B KO-
POTKHH li€pHOJ NMaBOjAKAa M NpPU 3TOM He KaxKablfl TOA.

Bri6op Merona OueHKH 3KCIJAyaTauHOHHBIX 3aMacoB 3aBHCHT He
TOJIbKO OT THAPOTE0JOrHUeCKUX YCIOBHH, HO U OT CTEMeHH H3YUYEHHOCTH
3THX YCJIOBHH, ONpemesisiioliell KaTeropHio 3amnacos.

Hasg  o60CHOBaHHMs 3alacoB 1O NPOMBIIIJIEHHBIM  KaTeropHsiM
(A, B) pacuersl gO/XKHbI IPOH3BOMUTLCS KOMIJIEKCHBIM METOIOM, T. €.
C OJIHOBPEMEHHBbIM COuYeTaHHeM THApaBJUYECKHX METOJOB C THAPOJAH-
HaMHYeCKHMH HJH C OaJsiaHcoBBIMHU. [lociennee ponycTUMO TOJIBKO
B Tex cJAyYasix, Korja 3aluiiaeMas nudpa 3anacos 3aBeOMO MeEHbIlle
eCTECTBEHHBIX pecypcoB BOJAOHOCHOTO TOpH30HTA. B 0c000 CI0OXKHBIX
yCJOBHAX, KaK YKa3bBaJoChb, HeOOXOAMMO COBMeCTHOE NpHMeHEHHE
BCEeX METOMOB.

3anacel no kKateropud C; MoryT oGOCHOBHIBATbCA IpHMeHeHHeM
O/HOTO M3 INepeudcAeHHBIX METOAOB Ha OCHOBe JAaHHBIX 00 YyJAeNbHBIX
J1e6UTax OTAENbHBIX CKBAXHH, THAPOAHHAMUUYECKHX DacueToB Ho OpH-
CHTHPOBOYHBIM 3HAQUEHHAM THAPOTE0JOTHYECKHX [apaMeTpoB, 1O OpH-
eHTHPOBOYHOH BeJMYHHe MHTaHHUS BOAOHOCHOTO TOPH30HTa B ecTe-
CTBEHHBIX YC/JAOBUSIX H AP.




Tarasa 1V
FTMAPOOUHAMHUYECKUE METOJbI

OueHka 3kCOJAyaTaudoOHHBIX 3aNacOoB MOA3EMHBIX BOJ THIPOAHHA-
MHYECKHMH METOJaMu CBOJHUTCA K pacyery NMOHHUXKEHHUH YpPOBHEH BOABI
B CKBa)XMHaX Bogo3abopa npH 3aJaHHOM AeOHTe CKBAXHH.

DKCIlyaTanHoHHble 3amachl MOTYT PacCYMTBHIBATBCA Ha NPAKTH-
YeCKH HEOTPaHHUEHHOE BpeMs HCNOJb30BAHUS HJH Ha ONpeJe/eHHBIH
CpOK amopTu3auuu Bojo3abopa. B mepsom cayyae pacyeTol NpOH3BO-
AATCA N0 (opMmynaM YCTAaHOBHUBIIErocs, BO BTOPOM — HeyCTaHOBHB-
11erocsi JIBHXKEHUS MNOA3EMHBIX BOJ.

Bce 6osee unu MeHee KpynHble BOf03a60pbl COCTOSAT U3 HeECKOJb-
KHMX CKBaXHH, paboTaiouiux B YCJOBHAX B3aUMHoOro BaHaHHUs. Ilo3ToMy
OlieHKa 3KCNJyaTAalHOHHBIX 3anacoB HNPOHM3BOAUTCH C Y4eTOM B3aHMO-
HeficTBUS CKBaxKuH. Pacuer B3auMOIEHACTBYIOIIHMX CKBAXXHH OCHOBBHI-
BaeTCsi HA MeTOoJe HaJOXKeHHs TedeHui (cymepnosuuuu). CymHOCTb
3TOro MeTOla NPUMEHHTEJbHO K paccMaTpUBaeMOH 3ajade 3akJjwoua-
eTcst B TOM, 4YTO M3 HAMNOpOB €CTECTBEHHOH Nbe30MeTPHUEeCcKOH MoBepXx-
HOCTH TNOJ3€MHBIX BOJ BBIUMTAIOTCA TOHHXEHHS, 0OYyCJOBJEHHblE OT-
KAuyKOH M3 CKBAaXKHH, YTO M OMNpeJeJseT HAlopbl B YCJAOBHAX 3KCIJya-
Tal}H.

B cootBercrBun ¢ Teopueft Popxrefimepa IOHHIKEHHE YpPOBHSA
BOJAbl B CKBa)kuHe (S) ciaaraercs u3 noHuxeHHsi (Sp) mpu pabore
ee KakK OJMHOYHOH (T. €. Ge3 B3aUMO/EeHCTBHsI) M CYMMBbl MOHMXEHHI
(2£AS), BbI3BaHHBIX pabOTOH APYTUX CKBAXKHH BO103abopa, 0Ka3bBalo-
IIHX BJHSHHE HA JAHHYIO CKBaXKHHY.

S==S,4- (AS;4-AS,+ . . . + AS)). (v, 1)

IToHM>KeHHS, BbI3BaHHBlE OTKAUKOM H3 JAPYIHX CKBaXKHH, HHAUYE
Ha3bpiBAlOTCA Cpe3kamMu ypoBHS. JleficTBHTesNbHO, CyMMa 3THX 0O-
HHKEHHHT Kak Obl cpe3aeT eCTeCTBEHHBbIH CTAaTHYECKHH ypoBeHb
B CKBaXHHe, HAXOJslleHCs B 30HE BJHSHHS OTKAUKH H3 JpPYIHX CKBa-
xuH, [To3TOMY mOHMXKEHHE YDPOBHS B CKBa)kKMHe, paborawme# B yc-
JOBUAX B3aumoaeictBusi (S), ZOMKHO ObITh O0JblI€, 4€M B OTHEABHO
paGoratomei ckBaxkuHe (Sp) Ha BeJHUHHY CyMMbl cpe3ok (ZAS).

dopMHpoOBaHHe [eNPEeCcCHOHHON BOPOHKH MOJ3EMHBLIX BOJA, a CJc-
JAOBATeNbHO, H METOAbl pacuera NOHHMXKEHHH ypoBHeH BOAn B CKBa-
)KHIIaX 3aBHCAT OT IPAHUUHBIX YCJIOBHH BOJOHOCHOTO MJACTA.
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HEOTPAHHYEHHBIH BOJOHOCHBIH NJAACT

Eciau 1miact OJHOpPOAeH, To MNOHHXKeHWe Hamopa MNOA3E€MHBIX BOJX
B lleorpaiiliueHlioN MJacTe pacnpocTpaHsieTcsi ¢ pPaBHON CKOPOCTbIO
Mo BCeM HanpaBJIeiHHfAM OT CKBa)XHHBI, U3 KOTOPOH NMpPOU3BOAMTCH OT-

rauka. Ha waiapii panypifi
MOMEHT  M30J1HHI  [IOlIHXKe-
HIHT HMEIOT BH/L KOHLIEHTDH-

YCCKHX OKDY/KUIOCTell, IeliT- B
POM KOTODBLIX fABISIETCA CKBA- , ‘\
AKlHa. JT0 no.J0KeHlle cnpa- ~~—L—~ ;;;20\__.4?._
Be;iTUBO He TOJAbKO aJast Hac- X ! ;("'\, l
ceflHa MOJA3EMHLIX BOJ, HO H T Py iy M
119 NOTOKA MOJA3€MHBIX BOI. S W j_____
ACHMMeTpPHUYHOCTD nernpec- Y x
CHOHHOHM BOPOHKH B II0TOKe -—~~-—~\~<—-—~—— - ——
NnoJA3eMHbBIX BoJ 00yc/aoBJeHA Mo
TOJMBKO TeM, UTO HaudaJbHble
lianopel, OT KOTOPHIX OTCYH- g e
TLIBAIOTCS IIOHMKEHHs, pas- —_— T
JTHYHD,

[onyetuMm, 4To Ao OTKa4-
KH THIPOH30Nbe3bl pacroJaa- /o\

rajJiich TaK, KakK 3TO MoKasa-
o 1a puc. 17. Ha Hekoropuoif
\IOMEHT BpEMeHH IIocjae Ha-
Yasa OTKAuKH MPOH3ONLIO0 TO-
HHKeHHe Hanopa, KOTopoe,

KaK YyKa3blBaJoOCh, He 3aBH-
CHT OT HalpaBJeHHUsl U YKJO-
lia ~ eCTeCTBEHHOro  I0TOKa
(cM. puc. 17,a). Ecan kapry
THIpOH30Nbe3 COBMECTHTb C
KapTod H30JMHHH TIOHHXKE-
HHHA, TO, BBIUUTAsS U3 OTMETOK
HanopoB B  €CTECTBEHHBIX
YCAOBHSX BeJHUYUHBl TOHUKE-
HHA npH OTKAuyke, NOJYUYHM

o )
! 1/ 2"\\X/"J ~\:

Puc. 17. Cxema HanoXeHHs TeYeHHHA NPpH
OTKAauke H3 CKBaXKHHBI

@ — nOTOK INOJ3eMHEIX BOJ B eCTEeCTBEeHHHX YycC-
J08uAX, 6 — NOTOK MNOJA3eMHBIX BOJ, BO3MYUIeH-
HBI OTKaukofi. J — rHApOH30NbLe3sl B €CcTecT-
BEHHBIX YCJIOBHAX; 2 — HanpabJenHe INOTOKa NOZ-
3eMHBIX BOJ; &8 — JHHHH DaBHbIX TOHHXKEHHH
ypoBHeH BOIBI NpPH OTKauKe; 4 — rHAPOH30MNbE3bl

pAd TOYEK, IO KOTOPBIM MOXK- B MNIpouecce OTKA4YKH

HO IIOCTPOHTb THJPOH30MbE3b

B YCJIOBHAX OTKauku (cM. puc. 17,6). Takum o6Gpa3om, acuUMMeTpus
IENpeCCUOHHON BOPOHKH SBJISIETCA CJAEACTBHEM CJIOXKEeHHS ABYX Teue-
HIIfl — €CTeCTBEHHOrO NMOTOKA W MOHHXKEHHH Npu OTKAuKe, KOTOpHIe He
3aBHCAT OT €CTECTBEHHOIO IOTOKA M OMPEeAeNsiloTCs Tak Ke, Kak AJd
6acceiiHa moaseMHbIX BOA. [He3aBHCHMOCTb NOHHXKEHU#E HANMOpPOB OT
llanpasJeHus, YKJOHAa H pacxonad eCTeCTBEHHOI0 NOTOKa II03BOJSAET

NPUMEHsITb BCEe (opMyabl, BbIpaxaioimue AeOUT CKBaXKUH, B PaBHOH
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Mepe Kak B GaccefiHe, TaK U B IOTOKE NOA3EMHbIX BOJ, YT0 Obli0 A0KA-
sano B npomaom cronetun H. E. )Kykosckum (1948).
JlenpeccHoHHast BOPOHKA HeNPepbiBHO yBENHYHBAETCS BO BPEMEHH,
TAK KAK YKJOHbl TOTOK4, BBI3BAHHOTO OTKAaukOil, BCeraa Go.buie yK-
JIOHA eCcTeCTBEHHOro mnotoka. PaccMmoTpum jABa cjiayyas — OTKa4yKy H3
CKBAXHH, MPOHCXOJALIYI0 NPH TNOCTOAHHOM MOHHMXKEHUH YDOBHA BOJBI
B HHX, H OTKaykKy C To-
CTOSIHHBIM PacXxoJoM.
Jlonmyctum, nenpeccus,
sbl3BaHHas OTKA4YKOH, Npo-
U3BOAsIEHCA C TOCTOSH-
HbIM TIOHHIKEHHEM, dYepe3
. : HEKOTOpOe BpeMs paclnpo-
RO RIS *  crTpaHuiach 1o Touku A
S e (puc. 18). ¥Yx/aoH ecrTect-
W////////////////////////////ﬁ BEHHOTO TMOTOKa MeHblle
yKJoHa, oOpasymoumerocs
Puc. 18 BHYTPH BOPOHKH [Jelipec-
CHH, IO3TOMY HPHUTOK BOJIbI
U3 O6MacTH NMHUTAaHMSI K Touke A Bcerma meHblie, yeM OTTOK OT Hee
B HampaBJeHud K ckBaxkune. [To3ToMy pasBHTHe HellpecCHH He MOXKET
OTpaHHYMTLC TOuKOoH A; B npouecce OTKAa4YKM TpaHHI@ AENpeCccuH
JOMXHA TNOCIAeN0BATENbHO
pacnpocTpaHaTbCad A0 TO-
yek A; u Az u 1. 1. Poct
panguyca BJIHSIHHS YMeHb-
1aeT YKJIOH [0TOKa BHYT-
pU BOPOHKH, TNO3ITOMY [e-
OMT CKBaKMHBI HEMPEpBIB- =« -1 .-i:0o
HO yMeHblIaeTcsi BO Bpe- -y

T .

722072
Ilycts oTkayka mnpous-
BOLUTCA C TIOCTOSIHHBIM Puc. 19.

nebuToM, NpHYeM jJenpec-

CHst pacmpocTpaHmiace Ao Todkn A (puc. 19). Tlepememenue ee
K Touke A; 06A3aTe/bHO BBI30BET JNOIOJHHTENbHOE MOHHKEHHE YDOBHSI
BOAbl B CKBaxHHe, TaK KakK B NPOTHBHOM CJydae JAeGUT CKBaXKHHBI
JOJI2KeH Obll Obl YMEHbHIHTbCS BCJACACTBHE YMEHbIIEHHS TpPafHeHTa,
4TO HE COOTBEeTCTBOBAJO Obl YCJOBHMIO NMOCTOSIHCTBA NeOHTA.

PaccmoTpum oco6eHHoCTH ()OpMHPOBAHHSI JEMPECCHOHHOH BOPOHKH
B Oe3HAMOpHBIX U HAMOPHBLIX BOJAX.

Ecnu BogoHocHbIE niactT umeeT CBOOOAHYIO NOBEPXHOCTb, TO pas-
BUTHE [ENPECCHOHHOW BOPOHKH 0053aTeJbHO COIPOBOXKAAETCHd OCy-
HIEHHEeM BOJOHOCHOIO MJjacTa.

UeMm Gosblie BOAONPOBOAMMOCTb MJACTa, Bblparkaloilascs Mpol3-
BelleHHeM Ko3ap@uuHeHTa (PUIbTPAUHH TOPHBIX MOPOA H MOUIHOCTH
nJjacra, TeM ObICTpee pachpocTpaHseTcs BJusHHe oTKauku. Haobopor,
yem GoJbHIe BOAOOTHAYa NMOPOJ, TeM JeNpecCHsi PAa3BHBAETCH MeMJeH-
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Hee, TaK KakK IpH TOM ke oObeMe OTKAYaHHOH BOABI 00beM OCYIHIEH-
HOTO MnJacta MeHbllle. DTH 3aKOHOMEPHOCTH, HENOCPeJCTBEHHO BbiTe-
Kalouiie M3 AH¢@pepeHuanbHoro ypaBHeHHs HEYCTAHOBHBILErocs JIBH-
’KeHHs TNOoA3eMHbIX BOJ, AaBHO NoAMeueHbi HA npakTeke. Tak, Hamnpu-
Mep, M3BECTHO, UTO PAajUyChl BJHAHHS NPH OTKAuKaX W3 BOJOHOCHBIX
N.7aCTOB, CJOMKEHHBIX KPYNHO3E€PHHCTBIMH NeckaMmu, OoJbllie, 4eM H3
.1aCTOB MEJIKO3ePHHCTBIX NEeCKOB. B ckaJbHbIX noOpolax, NpOHHIIae-
MBIX IO TpeluHaM, obuiuit o6beM KOTOPBIX OUeHb MaJ IO CPaBHEHHIO
¢ o6beMOM MJacTa, AeNnpeccHs pacTeT 3HAUYHTEJbHO ObicTpee, ueM IIpH
OTKAYKaX H3 BOJOHOCHHBIX NECKOB, IajJeUYHHKOB U APYIHX PBIXJbIX IO-
pol, NMpOHHHAEMbIX Mo nopaM K obJgafamomux 60JbllIoH BOgoOTAAuEl.

Crnoco6HocTh mnJacTa nepelaBaTb H3MeHEHHs1 YPOBHA NOA3EMHBIX
BOJ CO CBOGONHOH NMOBEPXHOCTBIO BbIpa’XKaeTCsi TaK Ha3biBaeMblM K03(-
(UUHEHTOM YpPOBHENPOBOIHOCTH (Qy), BeJHYMHA KOTOPOro MNpOnOp-
IIMOHAJbHA BOAONPOBOAMMOCTH NjdacTa U oOpaTHO NPONOPLHOHAJIBHA
BOJOOTAaue MOpPOJA:

khep
Ay=— " (v, 2)

ITOT mapaMeTp BXOAHT BO BCe€ YpaBHEHHUsI HEYCTAHOBHMBUIEroCs [IBH-
JKeHHsl TIOJ38MHBIX BOJ CO CBOOOJHOH MOBEPXHOCTBIO.

Ecau Buipasutb k B m/cyrku, hep B MeTpax, To pasaMepHocTb Ko3d-
¢uuKeHTa YPOBHENPOBOXHOCTH M?/cyTKu (p— BesauunHa Gespasmep-
Hast).

3HaueHHss KO3(p(HUHEHTOB YPOBHENPOBOIHOCTH BOJOHOCHBIX TOpHU-
30HTOB, MCHOJb3YEMBIX HJs BOJOCHAOXKeHHs, OOLIYHO BbipaxaloTcs
NOPALKOM HECKOJbKHMX ThiCAY KBAaApaTHHIX MeTpoB B CyTKu. Tak, Ha-
NpHMEp, €C/aH FPYHTOBbie BOJAbI NPHYpPOUYEHb! K aJJIIOBHAJbHBIM NECKaM,
uMenunM ko3g@uuuedT ¢uabrpaunn 10 m/cyrku n ko3¢ QuLHEHT BO-

pootnaun 0,20, To npe MoulHOCTH BojpoHochoro maacra 30,0 m ko3 (-
10.30

(PHIMEHT YPOBHENPOBOJAHOCTH COCTaBHT ~0.20 =1500 m?/cyrku.

Uem OoJabuie BOAB TOCTyHmaeT B CKBAaXKMHY 3a CUeT OCYHIEHHs
njacra, T. €. 4yeM OOJblie KCIOJb3YIOTCS eCTeCTBEHHble 3amachl MOJ-
3CMHBIX BOJ, TeM MelIJIeHHee YBeNHUHMBAeTCs pPajuyC BJHMSHHS OTKAYKH
Bo BpemeHH. Ilpn oTkauke M3 HanopHbIX BOJ OCYLIEHMs IjiacTa He
NPOHCXOAMT, M CKOPOCTb DA3BHTHSI NENpPECCHH DEryJHpYeTcsl HHBIMH
NpoIecCaMH.

Ecnn Obl Boja ¥ nopoia BOAOHOCHOTO Muacta Obljx Obl aBGCOJMIOTHO
HeCXKHMaeMbIMH, & KPOBJA U IMOAOWUIBA HANOPHOTO BOJOHOCHOIO TOpH-
sonTa abCoJIOTHO HENPOHHLAeMbiMH, TO BCSIKOE H3MeHeHHe Haropa,
Bbi3BaHHOE OTKAYKOM, PACnpoCTpaHsAaoch 6Bl MO BOJOHOCHOMY MJacTy,
Kak B TBepIOM TeJse, T. €. CO CKOPOCTbIO 3ByKa (IpaKTHYECKH MTHO-
BeHHO). Ilpu 3ToM NOHMXKEHHe Hamopa NOJA3eMHBIX BOJ B 30He BJIHf-
HHS OTKAYKH OKasaJsoCb Obl NPAKTHUECKH paBHBIM NMOHHUXKEHHIO HAnopa
B CKBaXHHE, U3 KOTOPOH NpPOH3BOJMTCA OTKayka, T. €. TPaJHeHTH MOo-
TOKa, NHTAlIEro CKBa)KnHy, Obiim OBl PaBHbl HYJI0 H CKBa)XHHA
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yepe3 KOpPOTKOe BpeMs nepecrana Obl AaBaTb BoAy. Ha camom jgede,
XOpPOIlIo H3BECTHO, YTO MPH OTKAYKe M3 HAMOPHBIX BOJ JCHPECCHGHHAas
KpHBas, XOTsl H pa3BHBaeTcsl ropasjno OwbicTpee, 4eM [pPY OTKAUKe H3
0e3HaNOPHBIX BOJA, MOAOOHLIX sIBJAEHHH HUKOrIa He Hab./moaaercs.

ITpeacraBum cefe uuth O0ablIOl AJAHHBI M3 MaTepuasa, He CHO-
COOHOTO pacTAruBaTbCS MNPU HATSKEHWH., LEcjaM NOTSAHYTH 3a OJIH
KOHell HHTH, TO eC Jpyroil KOHei MpakTHYecKH MTHOBEHHO MNepeBH-
HCTCA HaA Ty Xe Bequnurny. Ecau Huth cpenaHa M3 ymnpyroro mare-
pHana (Hanpumcp, H3 pe3ulnl), TO NMPH HPHIOKEHHH YyCU/aHsi oHa Oy-
AeT pacTsArHBaThbCA, APYroil KOHCU HauyHeT [epelBHIraTbCsl ¢ HEKOTO-
pbIM 3amno3jnaHdeM, TeM 0O0JbIUMM, YeM OoJbllie YOPYTOCTb HHTH.

Ananoruunoe siBjeHHE MPOHCXOIAHT ¥ TPH OTKAUKE H3 CKBAXKIUH.
Bona npH moHu:Kenuu naBjelisi B 1acTe, BBI3BAHHOM OTKAuKoOH, pas-
VIJIOTHAGTCS, BMECTe € TEM TNOHWIKEHHE JAaBJeHHS Bbi3blBaeT YHPYrce
pacuimpeHue NOpoj, MOJ BJHSHMEM Yero Boja Kak Obl BHIAABIHBARTCS
M3 MJacta B CKBa)KHHy. Takum o06pa3oM, BO3HHKaeT CBOeoOpasHbli
«yNPYTHi» peXKUM NOA3EMHBIX BOJ, TEOPHUKD KOTOPOTro HauboJiee IOJHO
U BcecTtopoHHe paspadortaa B. H. lllenkauer (1948).

Yapyrue cBoficTBa BOABI H T'OPHBIX NOPOJ, ONpeNe sIOl[He HeycTa-
HOBUBIIECCS JBHXKEHHE NOA3EMHBIX BOJ B HAllOPHBIX YCJOBHUSIX, y4YH-
THIBAIOTCA KO3(D(QHUHEHTOM Nbe3ONpPOBOIHOCTH, T. €. KO3(DDHUIHEHTOM
CKOPOCTH paclpoCTPaHCHHA JaBJEHHsA, KOTOPBIH CBfI3aH ¢ Xapakre-
PHCTHKAMH YIPYTHX CBOHCTB BOAbl H TOPHOIl MOPOJADbI, BOJOHOCHOIO
1acta caelyrouieil 3aBHCHMOCTBIO!

R
Pipt i’

(1 —

1V, 3)

rae  a— Ko3ppHuHeHT Mbe30NPOBOAHOCTH;
P — nopucrocTh mnacta (Aas TPEI{MHOBATBHIX MOpPOJ — OTHOLIE-
HUe o0beMa TpeuuH K o00beMy MOpObl);
Bs — Ko3dprureHT 006beMHONl YOPYTrOCTH BOJbI;
fe — KO3 dHLHEHT 0OBEMHOH YIPYIOCTH TOPHBIX MOPOMA, CJjaaraio-
LIHX BOJOHOCHBIH MJACT.

KosdduuueHt Bp xapakrepudyer CcnocoOHOCTb BOJbl H3MEHsITb
ob6bey npn usMmeHenun naaBsaenusi. 11o ganHbim B. H. Illesakauena,

g —. 27+=5 1
YBTTT000000 a0

T. e. OpH MOHMXKEHUH jaBJjedus Ha | . o0ber BOAB YBEJHUHBAETCH
B npejienax ot 2,7 10 5 MHIIHOHHBIX AO.JeH CBOEro MepBOHAYAJLHOTO
obbeMa.

3Hauennsi Kosbhduuuenra ynpyroctn TFOpHBIX MOPOA, [NpH OTHece-
Hiif ero K | m u3menenuss pasuaenusi, no B. H. llleaxaueBy, umeroT
CACAYIOLWHH TOPANOK BEJIHUHHDL:
g — 032 1
e ™ 1000000 M
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Koshdnuuentsl Bp u Bc MMEIOT pasHocTb 1/, Ko3PdHLHEHT DHIIb-
Tpalli — M/cYTAU, a HOPHCTOCTb — BeNHuHHa Oespas3MepHasd, MoToMy
pa3:epHoCTh KO3()(HUIIEHTA be30NPOBOAHOCTH, KaK 3TO fCHO H3 dop-
avael (1V, 3), — u2fcyrru, 1. e. Ta XKe, 4To M KO>(PdHLHEHTa YPOBHL-
[{"OBO;IHOCTH.

ConocraBuM 3Hayenus Ko3GQOHUHUEHTOB NbE30NPOBOAHOCTH U YPOB-
1E11POBOIHOCTH, 33JaBIINCh, HANIDHMEp, CAEAYIOMUMH NaHHBIMU: KO3(-
puuneHt duapTpauun naacra 10 m/cyrku, ero momuocts 50 M, MoOpHU-
croeth 0,40, Bomootnaua 0,25. 3apgagunca HaubOJbUIMMH 3HAYEHHAMH
KO3(D(PUUHEHTOB VIPYTOCTIL:

.1 1
Bp=5-10" 5r; B,=2-107" —

Torpa no ¢opmyae (IV, 3) xospduuueHT nbe3ONpoBOLHOCTH BbI-

pasuresd:

10 , .

= -FAO--S-—IO;@_—}; 9770~ ==2 500000 M7 CYIKU,

a K03p(dHuuUHEeHT YPOBHENPOBOAHOCTH Mo ¢opmydae (1V, 2).
y == I%Ego = 2000 .w?/cymru.

Takum o6pason, Ko03DOdHUHEHT Nbe30NPOBOAHOCTH MPEBOCXOMANUT
KO3(p(PULHEHT YPOBHENPOBOJHOCTH BO MHOTO Pas, 4eM H oObsicHsieTcsl
31auuTeNbHO OO0Jbliasi CKOPOCTb PAa3BHUTHsSl AENPECCHONHBIX BOPOHOK
B HanopHBIX BOJAAX MO CPaBHCHHIO ¢ Oe3HAMOpPHBIMM. 3HadeHHsi KO3(-
(P HIHEHTOB Nbe30NPOBOAHOCTH, XapaKTepHble IJsi BOJOHOCHBIX T'OpH-
30HTOB, HCMOJB3YeMbIX /51 BOAOCHAOXKeHus, oObIYHO Je€KaT B mpeje-
aax 10°+107 m?/cyrku, KoadpduuueHToB YypoBHempoBoaHocth 103+
= 10* m?/eyTru.

3aBHCHUMOCTb TNMOHUKEHHSA YPOBHA BOALl B 110601 TOUKe, HAXOHS-
meficad B cdhepe BIUAHHA OTKAUKH H3 CKBAXKHHLI, B YCJOBHsIX Harop-
HbIX BOJ Bbipa)kaercs cleayoouiell QopMyaodn;

r2 .
S:E%z'[_Ei<_Zz[)]’ (v, 4)
rie S — NMOHMIKEHHEe Hanopa B pAacCTOSHHHM f OT OCH CKBAaMHHBI, U3
KOTOPOH NPOH3BOAMTCA OTKAuykKa, yepe3 BpeMs { OT Hayaaa
OTKaYKH;
E; — o6osnavyenye MHTErpadbHOM NOKa3aTeNbHOH GyHKIH.
3navenust Gynkuuu E;, nMelomies oTpuuaTenbHbll 3HAK, NpHBEle-

1ol B NpHJOKEHUH. DT1a QYyHKUHUA ABJAsieTCss 06paATHOH MO OTHOIUEHHIO
K orapudmuueckoli 11 yObiBaeT ¢ yBeJuHueHHEen 3HAUYEHHs aprymelita
3

,
(— %—F), KaK 3T0 BHAHO H3 Tabma. 2.

IIpn manom 3HaueHud aprymenta (yHkuus E; mMoxer ObiTh 3aMe-
HeHa JIoTapH@MHUUECKOM:

—Ez<- i):m 225 ot 1V, 5)

dat r:
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Tabauya 2

r r
~ 4ar’ Ei ( 4at )
0 00
0,01 4,038
0,1 1,823
1 0,219
10 0,000004
oo 0

B srom cayuae ¢opmynaa (IV, 4) npuoGperaer BHA:
§—_Q | 2%t

— dnkm re

(IV, 6)

HmpemHOCTb ONpeNlesICHUsS] NOHMXKEHHS B cxaamm{e npu TaKoH 3a-
MeHE MNpH —47 <<0,1 cocraBasier 5,7%, a npu ~aaF - 20,01 He mpe-
Bocxoaut 0,25% (puc. 20).

Jas camMofl CkBaxXHMHBI, W3 KOTOPOH NPOU3BOAHTCH OTKaukKa,
r=ry, TA€ ro— pafnyc BoAonpHeMHOH dYacTu (PHUAbTPA) CKBaXKHHBI.
2

r L2]
Beanunna '7‘727 UPE3BbIHAHHO MaJga H yxXe Uepe3 HECKOJbKO MHHVT

OTKAYKH BBIPaXKaeTCsl MUJJUOHHBIMH JOJSIMH €IUHHLbI, NO3TOMY 3/1€Ch
YK€ ¢ CAMOIr0 HauaJja OTKAYKU MAeHCTByeT JOrapudMHuecKHH 3aKOH
NOHUKEHUS YPOBHA, BhipaxaeMuit dopmynoi (IV, 6).

B6au3H CKBaxKUHBL yXe C CaMOro Hauasla OTKauku ofpasyercs
06.1acTh, HeIPEPHIBHO PACIIHPAIONLAACS BO BpPeMeHH, I'le KpHBas jern-
pPEecCHH MMeeT TOT e BHJ, UTO NPH YCTAHOBUBLIEMCS] ABHXKEHHH (J10-
rapudmnveckasi kpupasi). Ho U B 3T0#i 30He ¢HabTpauusa He sABAAETCH
yCTanoBUBUICHCS, TAK KaK JAeNpeCcCHOHHAf KpHBasi mepemeniaercss BoO
BpeMeHH mMapaJsesbHO camoli cefe MO Mepe NOHHKEHHS AHHaMHYe-
CKOTO YPOBHS BOAbl B CKBaHHE. DTOT BHA ABHIXKEHHUS HA3bIBaeTCHd
KBa3HCTAIlHOHADHBIM.

. r?
Tpn nanteavnofl skcmayatauun yenosue ——— <0,1 cobmoaa-

eTCH Ha PacCcTOAHIsIX, 3aBeJOMO MPeBblIIAIOUIHX AJHHY yYacTKa BOJO-
3abopa, T. e. ABIJKeHHe AJd Bcefi obnacTd Boao3abopa HOCHT KBasii-
cTaunoHapHblfi XapakTep ® KpIBbic JeNpecculi, ONpeae/diollle
CPE3KH yPOBHEH BOMLI MPH B3aMMOAEHCTBHH CKBaxKuH, OJH3KH K Jora-
PHOMHIUECKHM.

B rta6Gn. 3 npuBenenbl 3HAUEHHS PACCTOAHHH r B KHJOMETpax,
B Tpejesax KoOTODBIX 3TO ychaoBue cobmonaercs. Bpemsi or Hauada
3KCAJAyaTauuud Bojgosabopa mnpunaro 10000 cyrox (27—28 ner).

Ta6auua 3 noka3biBaeT, UTO B YCJOBHSIX HaNoOPHHIX BOA BO BCEX
caydasix ¢opmyaa (IV, 6) okaspiBaercsi NPUMEHHMOH, Tak Kak pac-
CTOSIHHSI MEXIYy KpalHHM# CKBaXKHHaMH BoJfo3abopa HHMKOrJa He BbI-
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pa)KalTesi mecsiTkaMii kuidoMerpoB. OHa npuMeHHUMa Takke H AJd
Oe3HanopHbLIX BOJA, 0COOEHHO YUHUTBIBaf, YTO HA PACCTOSHHUH HECKOJb-
KHX KHJOMETpPOB abCoJIOTHAs BeJHYMHA TOHUXKEeHHsT YPOBHA OUeHb
mana. Tax, ianpunep, ecjad pacCcTosiHie OT CKBaXXHHBl (r) Aaxe BIBOe
TIPEBOCXOAHT BEJHYUHY, IPHBeAeHHYIO B TabJ/. 3, To OoWHOKa ApU NpPH-
averentir gopmyant (IV, 6) Be cyliecTBeHHa.

Tabruya 3
XapakTepHoie 3uadenud k63¢QduunenTOB,
MeymKu
Twn BOZOHOCHOTO —_ R .
FOPH3OHTA r, KA
YPOBHENPOBOXHOCTH Nbe30NPOBOLHOCTH
a a
y
besnanopusie Bozb 1 000 — <20
10 600 — <6,3
Hanopusie Boam — 100 000 <20
— 1 000 600 <63
— 10 000 000 <200

PaccmoTpum Haubosiee «HEBBITOAHBIN» CJAYydyall, NPUHSAB MaJjoe 3Ha-
yeHHe Ko3(p(UUUeHTa YPOBHENpOBOXHOCTH ay=1000 M?/cyTrKu u 6osb-
nioe paccrosiHue r=4000 x. Ilo dopmyaam (IV, 4) u (IV, 6) Bblunc-
MHM TIOHU)KEHWEe B 3ITOH Y/aJeHHOH TOYKe OTHOCHTE/JILHO TOHHXKEHHS
S¢ B CKBa)KHHE, U3 KOTOPOW NPOU3BOAUTCS OTKauyka. Panguyc ckBa-
XKIHB ro npumeMm paBHbiM 0,1 m, Bpema sxcnayarauuun 10000 cyroxk.

ITonuKeHue B CKBa)kKHHe BhipasuMm no dopwmyae (IV, 6), noacra-
BHB r=ry.

TTo touno#t dopmyae (IV, 4):

2950t~ U926,

no npubamxenHoft ¢opmyne (IV, 6):

2,25at
S In =5
ro?

OrHocuTebHAsA NOTPEIIHOCTh TNPH pacyerax noO npUOJIHKeHHOH
0,0326

dopmyae (IV, 6) sHauutenbHas (W)ﬁé =2,1), Ho alcoJioTHaa He-
Be/HKa. Tak, Npu TMOHHXKEHHM B UeHTpa/dbHOH ckBakuHe 10 M, a6-
cooTHast BenumyHHa omubOku cocrasut 10(0,0326—0,0149) =0,177 M.
Takasi nOTpenmiHOCTL NMPH OLEHKe SKCAJyaTallHOHHBIX 3aM1acoB He nMeeT
NPaKTHYECKOro 3HAYeHHA H, cJaefoBateabHo, dopmynolt (IV, 6)
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MOXKHO TO0Jb30BATHCS IJF PaCyeToB TIOHHMKEHHH YPOBHA Ha IJHTE/b-
HBIIT TIePHOJ 3KCIJIyaTaluyd Bofo3abopa B YCJAOBHAX I/acra «Heorpa-
HUYEHHBIX pa3MepoB» BO BCeX Cjyyasx.

[Tonuxxenue yposHs Boabt (S} no ¢opmynae (IV, 6) paBHo HYJIO

2.25at o
B TOM cjayuae, ecii ——, =I, 7. e. jgorapupm 5Tofl BeqHYHHBI pa-

SRUUEES WUNRNS TR NS U SOV NV S SR [ L L. ! e e gé

7 25 80 75 197 /ZJ ﬂf 78 20 245 ZJ J7 44 &« & 50 -z

Puc. 20. Tpadux dynkuun E; ¥ gorapudmMuueckoii QyHKuuu

{ - Npisas. paccuiitagsad 1o .'YOl"apTHbMHLIQCKOﬁ 3aBHCHMOCTH;, 2 — K!niBas, paccuidTanHana na
SKCICHCHUH aTbHOA 33BHUCHMOCTH

et nyao. O603nayiB paccTosiilie, 118 KOTOPOM 3TO VCI0BHE coO0J10-
1aeTCH, 1= R,, MOJYUIM:

R=225at; R,=1,5V at. (v, 7)

Ecai Boaul 6eananopueie, 10 B Gopmyay (IV, 7) Brecto BeHUHHBI
Ko3(¢dHLHeHTa Tbe30NPOBOAHOCTH (@) CJAelyeT TOJACTaBUTh BeJUUUHY
K03 QuiHenTa ypOBHENPOBOAHOCTH (Qy).
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Beanuntia Ry Haspana B, H. Hlenxkauesmim (1959) npuBenedHbIM
pajguycoM BJusiHusi cKBaXHHbL. ITofcTaBuB BeipaxkeHue Rp? B ¢op-
vvay (1V, 6), noayunm:

=9 <In ﬁr‘—‘Q =9 . inRa , (1vV, 8)

T e. u3BecTHYIO dopmyay-lwonwou.
[TonmKenue ypoBHsi BOAK B CKBaKilHe omnpejensiercss U3 (OpMy.Jibl
(IV, 8) npu nmoacranoske B Hee

S=-Q R

i lnr—o. (1v, 9)

Beenenue B QopMyay HeyCTaHOBHBILETrocsi [ABMIKEHUS BeJHUHHLI
NplUBefeHHOTO pafliyca BJAHSHUS sIBJSeTCs yAOOHBIM pacueTHBIM NpHE-
MGM AJIS1 OLeHKH 3KCNJyaTallHOHHBIX 3aMacoB, MO3BOJAIOLIUM ITIPOU3-
BOJAUTb pacyeTbl HEYCTAHOBMBIIETrOCst ABUXKEHHUA NPH AJIUTEIbHOH 3KC-
ryatannil Bofosabopa mo GopmysaaM yCTaHOBUBIIEHCS (UABTpallUH,
BBIPAXKaA B HUX PajHyC BJAHsiHUsi B QYHKUHH BPeMEHH.

3Hauenus NPUBEJCHHBIX PaZHycoB BaAusHUA (Ry), BbluHCIEHHbBIE TO
diopmyae (IV, 7), coorBercTByloiue cpoky skcrnayaraunn 10000 cy-
TOK, IpuBefeHs! B Taba. 4.

TabGauya 4
XapakTtepuble 3uauennd k03¢ uIHCHTOB,
MLeymru
Tum BOLOHOCHOrO e e ] DpuBeneuunifi panyc
TOPH30HTA o KM
YpPOBHENPOBOAHOCTH, Nbe30RPOBOAHOCTH,
a, I3
y
bBesnanopuble BoABI 1000 — 47
10 000 — 15,0
Harmnopuwie BOab! —_ 100 000 47,0
— 1 000 000 150,0
— 10 000 000 474,0

Taxkum o6pa3oM, MO TEOPUU YNPYIoro pexkuMa CJaeayerT, 4To B ycC-
JI0BUSIX HeOTPaHUUYEHHOTo BOJOHOCHOrO MJAacTa:

1) moHWKeHHe YDOBHSI B CKBaXXUHAX HeOrpaHHYeHHO YBeJWYHBa-
eTcsl BO BpeMeHH; npu f—oco mo opmyne (IV, 6) moHmKeHue Sg
TakKe CTPEMHTCSI K OeCKOHEYHOCTI, T. €. uepe3 HeKoTopoe BpeMs
VPOBEeHb BOABl B CKBa:KHHe CHU3UTCA A0 MOLOLIBHI BOJOHOCHOIO M.1a-
cTa, TmocJde yero Ae0HT CKBa:KHHbI OyaeT yMeHbIIaThCs;

2) paZHycC BJHSHHs HeNnpepHIBHO YBEJAUUHBAeTCH, H Aelpeccus pac-
MpoCTpaHsieTcsi Mo TPaHHL BOJOHOCHOTO MJjacra He3aBUCHMO OT pac-
CTOSIHUSI, HA KOTOPOM OHHM HaXOASATCS OT MYyHKTA OTKaukKu.

Onnago npaxkTHKa 3KCIJIyaTalliH BOK03aGOpOB MOKa3biBaeT, 4TO
RO MHOTHMX cJydasix, ec.il B paboTy He BBOJATCA HOBble CKBaXKHHHI,
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YPOBHH BOIBl B CKBa)kHMHaxX Bomo3afopa uepe3 HEKOTOPOE BpeMs, IO
cyuiecTsy, craduaisupytored. [Ipakruuecku HabJomaeMbie pamguych
BJHSHHUST HAa)Ke OueHb KPYNHBIX B0OJ03a00OpPOB apTe3HaHCKHUX BOJ, 3KC-
NJyaTHPYeMbIX JecATHJIeTHSMH, oObluHO He mpeBbinialoT 25—30 K,
T. €. B HECKOJIbKO pa3 MeHbllie. 3HaUeHHWH NpUBEIeHHBIX paJHycoB, pac-
CUMTAHHBbIX MO TIapaMerpaM yIpyroro pexuma (cm. Ta6Ja. 4).

Taxum o6pas3om, HMeeT MeCcTO OllpejieleHHOe HeCOOTBETCTBHE Teo-
pHU yTIPYTOCTH pexkuMa ¢ JaHHbiMU npakTHKH. Cnefyer 3aMeTHTb, UTO
3TO HeCOOTBETCTBHe OTHIOAbL He O00YCJ0BJMBAETCS KAKHUMH-IUGO TIO-
rpeiiHocTaMH caMofi Teopud. OHO CBSI3aHO C TeM, UTO HPEINOCHLIKH,
IOJ02KEHHble B OCHOBY BuIBoja ¢opmyast (IV, 4), B HeKoTopwIX Cay-
Yyasx He OTpaKawT NEHCTBUTENbHBIX NPHPOAHBIX YCJAOBHH,

Ilpu BeiBome ¢opmyant (IV, 4) monyuieHo, uro nJjacrel, 3aneraio-
UiHe HemnocpeldCTBEHHO B KpOBJE€ W B MNOAOIIBE apTe3HAHCKOro TropH-
30HTa, ABAAOTCA aGCOMIOTHO HENPOHHIAeMBbIMH. Taxkas npeamochlika
MOXKET ObITb NpUHATA s CHJAbHO YMJIOTHEHHBIX U HAaXOASIIHUXCH NON
GO/bIINM LaBJeHHeM TIJIHHHCTHIX CJ10€B, 3ajeralouiix Ha COJbHIUX TYy-
Gunax. ApresvaHCKHe BOJbl, HCHOJb3yeMble AJsS BOJOCHAGMKeHHs, 3a-
JIEraioT Ha 3HAuyWTeJbHO MEHBIIHMX INyOHHAX H Pasfesioulde HX CJOH
BO MHOTHUX CJydyasix HeJb3sl PacCMaTpHUBaTh KAK «abCOJIOTHBIE» BOJO-
yIopDI.

CoBepiieHHO ¢ APYrux NO3HMUHMH K Bomnpocy GHopMHpPOBaHHUs Aerpec-
CUOHHBLIX BOPOHOK B Hamnopublx Boxax mopoumien A. H. Msarues (1947).
OH nokasaJ, 4ro OTKaukKa BOJABI MOXKeT BbI3BaTh HepeTeKaHUe BOMIbI
U3 BOJOHOCHBIX TOPU3OHTOB, 3aJICTAIOILMX BbLIlle U HHXKE 3KCHJyaTH-
pyeMoro BOJOHOCHOro ropusoHta. Cjou, pasjfensiionide 3TH BOJAOHOC-
Hble TOPH3OHTHI, HEJAb3s PaCCMaTpuBaTh Kak abGCoJaIOTHBIE BOJOYINOPHI.
Jla:xke TpH BecbMa MadbiX 3HauyeHUAX KOA(PGIULIHEHTOB (HUIBTpalLHH
pasmensionix cJjoes, Gaarogaps pasHOCTH Hanopos, oOGpasoBabiueii-
cg NpH oTKauke Ha O0oJbuIoON MNJoWANH AeNnpecCHOHHOH BOPOHKH,
buabTpaus uepe3 pas/lesiOUIHe CJOHM MOXKeT MOJHOCThI0 ofecrne-
YUTh NeOUT CKBAaKHHBI.

A. H. MurseB noxasa:’, 4ro o6aacTgMU NHTaHHs HANOPHBIX BO10-
HOCHLIX TOPHU3OHTOB SIBJSIIOTCS HE TOJBKO KpaeBble 30HbI, e 3TOT
TOPH30HT moJydyaer NMHTaHHe HHOHUAbTpalUell aTtMOCOHepHBIX OCanKOB
yepe3 30HY as3pallliil IJIH M3 peK, a BCA MJomanab pPacnpocTpaHeHHs
BOJOHOCHOTO TOPU3OHTA, B Mpefenaax KOoTopoil ero Hamop MeHblIe, Jenl
B BbIIIEJEKALHX MM HHXKeJeXallkX BOJOHOCHBIX IMOpH30HTaX. TouHO
Tak:ke 00JacThic pPa3rpy3kH sIBIsieTC He TOJbKO 30Ha APeHHPOBaHUA
TOJ3eMHBIX BOJ B pPeKH M 03epa, a Bcs TePPHUTOPHSA, IZle Hanop B pac-
CMaTpPHUBAEAOM TOpI3oHTe GoJblIc, YeM B CMeXKHBIX ¢ HUM rOpH30HTaX.

Ilpn paspaGotke cBoelt TeopHH MgaTHeB NPHHAJA 3a OCHOBY THIIO-
tesy, Beickazanuyo H. K. I'mpunckum (1938). ITo 3T0# runorese npu
SHQUHTEJBHBIX  DasJHuuax  Ko3h@uUHeHTOB  QHIBTPALHH  CJ0eB
(B cotHH u GoJjee pa3) ¥ NOHHKEIHH Hanopa B CjAoe, HMelOleM 3Ha-
YUTEJbHYIO BOJONPOBOAHMOCTD, ABHXKEHHEe BOABI B PasaelsiomMx CJa-
GOTPOHHILAEMBIX CJIOSIX HPOMCXOAHT B BePTHKAJbHOM HampaBJeHHH,
a B CHJLHONPOHHIIAEMOM CJIO€ — B TODH30HTaJbHOM (pHc. 21).
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Ha ocuosanun Tteopun MsTueBa — I'MpHHCKOTO ¥ TeopuH Ympy-
roro pexkuma A OJMHOYHOH CKBaxKHHBI, XaHtyumeMm (1956 r.) u nasa
JqiiHefinoro psina ckBaxud ®. M. Boyesepom (1960) OGblio moayyeHo
pelleHHe 3a7ayil HeyCTAHOBUBILIEroCsi MPHTOKA BOJb K CKBaX<HHe B yC-
JOBUSIX MepeTeKaHHsi, KOTOpPoe OTUETJAUBO BLISIBJASET OTHOCHTENBHYIO
[Ob NepeTeKanuss M yNpyroro pexmuma Kak (Gpakropos, GOpMHUPYIOLIHX
ACTIPECCHOHHYIO BOPOHKY.

\"\\\\\\ .\"\‘"“\
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Puc. 21, CxeMa aBHKeHHd MOJA3EMHBIX BOJ, B YCAOBHAX
neperekaHug

I — ypoBeHb TpYHTOBBIX BOA; 2 — Nbe30MeTPHUECKHiI YPOBeHb

HAalNOpPHOTO COPH3OHTA A0 IKCIJyaTallMH; 3 — Dbe3OMeTpHUECKMIT

ypoBeub HANOPHOTO FOPU3OHTZ B TpOUECCe 3KCHayatalluu; 4 —

JHHUH NOTOKONB NOJ3EMHBIX BOJ Hepes ciaabGonpouunuaeMuili ciof
NpH OTKauKe

[loHuxkeHue nanopa B OJMHOUHOIl CKBaKUHe, U3 KOTOPO# NMPOHU3BO-
JUTCH OTKaukKa, Yepe3 BpemMs [ OT HauaJjga OTKAYKH COCTaBJdeT:

_Q LI2B at
S__-z?~’h—[21n—r‘;— 7 El(“"_BS‘J‘)jIy (IV, 10)

rie B — xoadduument, s3aBHCTUHE OT BONONPOHHLAEMOCTH H MOLUIL-
HOCTH TJ1aCTOB.

[Ipu BHIBOme 3TOH ¢opMyabl clenaHo MONYyUleHHe, YTO Hamophl
B IJacTax, U3 KOTOPBIX BoJa Meperekaer B JAaHHHIH (3KcmayaTtupye-
MbIil) BOAOHOCHBI TOPU3OHT, MocTosHHB. Hajmo 3ameruTs, uTo 3Ta
npeanocblika cobjlofiaercs JHMIb B TeX CJyyasix, eclqd NepeTeKaHHe
KOMINEHCHPYeTCA yBeJMueHHeM NHUTAHHUSI CMeXXHBbIX BOJIOHOCHBIX TOpH-
30HTOB (HanpuMmep, BO3HHKHOBeHHeM (UABTPALUH H3 peK U T. 1.).
B uHBIX cnyuasx nepeTekaHHe cO BpeMeHeM YMeHbIaercs.

Ecnun neperexanue BoAbl NMPOUCXOMUT Yepe3 CJOH, 3ajeraouiue
BhILe M HHUKe TOro CJos, H3 KOTOPOro MPOHU3BOAUTCH OTKauKa, To
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~km ,
B=1/ % & (v, 11)

my mz

k —- koapdunMeHT GUABTPANHH CJa0sl, H3 KOTOPOTO MPOH3-
BOJAMTCA OTKaukKa MOUIHOCTbIO m (puc. 22);
ky u ko — ko3 uuuenT GuAbTpALUU CAA0ONPOHHLAEMBIX CHO-
eB, JieXKalHuX B KpOBJE U B MNOJOLIBE;
Ny, Mg -— COOTBETCTBEHHO MOUIHOCTH 3THX CJOE€B.

rage

Puc. 22,

B uactHOM cayuae, ecliM mepereKaHHe NPOUCXOAHMT TOJbKO depes
KPOBJIO HWJM MNOJONIBY BOAOHOCHOTO TOPH30HTAa, T. €. ecau Ry=0

(puc. 23)

/////////////m S I

Puc. 23.

B= ]/k’”’"l. av, 12)

[TepBuiil uned B KBajapaTtHOl ckoGke dopmyant (IV, 10) ne 3aBu-
CHT OT BpeMeHH, BTopoll H3aMeHsieTcsi Bo BpeMeHH. IlocKosbKy ¢ po-
cTOM BpemeHH ! 3HaueHue ¢yHKuuu E; yObiBaer M uepes BecbMa Ko-
POTKOE BpeMs CTAlOBHUTCA OJU3KHM K HYJIO, TO NOHHIXKEHHE Hamopa
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B ckBaxkuie (Sp) ¢ TeueHueM BpeMeHH CTPeMHTCSl K cTabujausanun
H UMeeT cJeayioliee npeaelbHOe 3HaYeHHeE:

1,128
80: 7‘2—”; - In "‘r(;‘ . (Iv, 18)

ConocTaBlin pa3sBUTHE NMOHWKEHUS YPOBHsI BOJAbI B CKBaXuHe, pa-
6orawiueil B yCJAOBHAX YHOPYroro pexnMa H B YCJIOBHSX NepeTeKaHUs.
B nepBom cayuae NOHUKEHHe YPOBHS BOABI JOJKHO HeOTPaHUUEHHO
BO3pacTaTb BO BPEMEHH, T. €, HacTynaeT MOMEHT, Koraa YpPOBeHb
BOJbI TIOHH3UTCSI A0 MOAOWIBE BOJOHOCHOrO MijlaCTa # JAaJbHeHmias
IKCHJyaTalUsl CKBAXKHHbBI NMPUBENET K YMEHbIIeHHIo ee }1e6ma 310
HerocpelCTBeHHO cJenyeT H3 ¢opmyant (IV, 4), B KoTopo# ¢ BO3pa-
cTaHueM [ 3HaueHHe (yHKLMH E; cTpeMHTCS K oo (3HaueHHe caMol
¢yHkuuu E; orpuuaresbHoe, NO3TOMY BblpaKeHWe B KBaApPaTHBHIX
cKoOKax TNosoxHTeabHoe). B mpoTHBONONOXKHOCTE 3TOMY NOHHXKeHHe
NPH OTKauKe B YCJOBUSIX MepereKaHusl CTPEMUTCS ¢ TeueHHeM BpeMeHH
K onpejeneHHOMY Npefeny, BeJlHYHHA KOTOPOro 3aBHCHT OT MNepBOro
c/laraeMoro KBaJpaThon cKoOku B ¢opmyne (IV, 10).

Crafunusauusi NOHMXKEHUS YPOBHA BOABI B CKBaXKMHe HacTymaer
oyeHb OBICTPO, YTO MOXKHO NOKasaThb clefylouium pacderom. [lomy-
CTHM, 4YTO BOJOHOCHBIH NJaCT H3BECTHAKOB, U3 KOTOPOro NPOH3BO-
AUTCSl OTKauyka, ob6lajgaer MOMHOCTbIO M=25 M U XapakTepusyercs
Koadduuneditom ¢uabrtpauuu k=10 m/cyTku. Bbinie u HuXKe ero Je-
aT NAACTbl TJHMH, HMEWUHUX Ko3(PPHUHeHTs! Quabrpanuu k=Ry=
=0,0001 m/cyrku u MoumHocTb Mmy=me=5 u. KoadduuueHt nbeso-
NPOBOAHOCTH BOAOHOCHOro nsacta a=10% m2/cyTku, pamuyc ckBa-
XKHHB ro=0,1 M. Bpemsa orT Hauana orkadku 30 cyToK.

Onpenenum no gopmydse (IV, 11) 3Hauenne xoapduumuenta B:

10- 25
]/00001 ~ 5,0001 = 2500 .
5

BbluncsiMM 3HaueHHs] NMepBOTO cJaaraeMoro B KBaApaTtHoOil ckoOke
dopmyast (IV, 10), onpenensiiouiero noHukKeHue yYPoOBHSI NPHU YCTaHO-
BUBIIEMCS! JIBHKEHHH:

1,12 . 2500

2In __:,WO.T.__ = 20,4.

Bropoe caaraeroe, 3aBucsillee OT BpeMeHH, PaBHO:

106 - 30 .
£~ 5o ) = E:(—1,2) = — 0,158

CaenoBatenbHO, eciad NOHUMKeHHEe B paccMarpUBaeMoM RNpHMepe
OTNpefeNsiTh C yYeTOM HeyCTaHOBHBLIErocsl ABHXKeHHSH, To BbipParKeHHE
B KBajapaTtHo#i ckoOke paBHo 20,4—0,158=20,242 u Gyaer oTauyarthcs
OT paccYuTaHHOro No ycTaHoBHBLIeMycs ABuxenuio (IV, 13) toabxo
Ha 0,8%, 4ro He KMMeeT, KOHEUHO, HUKAKOTO MpPaKTHYECKOrO 3HauyeHHs.

B 3oHe BaAMSIHUS OTKAukH cTabH/AH3aLHS NPOUCXOAMT, €CTeCTBEH-
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HO, HEMHOIO Me/ljieHHee, HO M 3Jlech y¥Ke B TeueHue IIePBLIX MeCsileB
SKCIJIyaTalUH ABHKEHHe CTAHOBUTCS NPAKTHYECKH YCTAHOBUBIIHMCS.

Ilonnxkenue ypoBHS BOAB B TOUKe, HaXoAALLEHCS Ha pacCTOSTHHH
r OT CKBaxKHHBl, Bblpaxaercsd ypasHeHnem (IV, 14), mpusemeHubm
B paGore ®. M. Boquepa u H. H. Bepuruna (1961):

= sdefoo)-2(5) [-a(- ) v

r r
rie ]O(TB_) H KO(F) — ¢ynkuun beccensi COOTBETCTBEHHO MEPBOTO

U BTOPOTO polia OT MHHMOIO apryMeHTa HYJ€BOro nopdAnxa.

IlepBoift unen ¢urypHoii CKOGKH ompefensieT NOHHIKEHHE B YCJ]O-
BHSAX YCTaHOBHBLIETocs ABHKEHHS, BTOPOH — siBASeTCA MOMPaBKOil Ha
BpeMs, NpOTeKillee 0T MOMEHTa BBO/A CKBaXHHbl B paboTy, nmpu 3TOM
€ BO3pacTaHHeM BpeMeHH { OH OLICTPO CTPEMHUTCS K HYJIO.

BoluncsuM  3HayeHHsl NepBOrO W  BTOPOro UJEHOB BhbIpaXKeHHS
B ¢urypHoii ckob6ke ¢gopmyasl (IV, 14) npu cnenymomHux AaHHBIX: pac-
CTOSIHHE [0 TOUKH, B KOTOpPOI onpenensercss NOHMKeHHe, r=2500 x,
BpeMs OT MOMEHTa nycka ckBaxwuubl (=100 cyTok, Kosdduuuert
B=5000 x, rosd¢uunenr nbezonposogHoctu a=108 m2/cyrku. Bce
3TH TapaMeTphl SIBASIOTCH JOCTATOYHO THIHUHBIMH,

Pacuers! narwTt 3HadeHuwe mepBoro usena, pasHoe 1,849, u BTO-
poro — 0,00467. TakuM o6pa3oM, HOHHMXKeHHE, ONpefleleHHOe C Yyde-
TOM HEYCTaHOBHMBIIErocsi ABHKEHHs, OTJAHYAeTCd OT PaCCYUTAHHOIO
N0 ycTaHOBHUBIIEMYyCsl ABUXeHuio Menee yem Ha 0,3%, uro He HMeer
PaKTHYECKOro 3HayeHHus.

[Tocne mpupaBHHUBaHHA K HyJO BToporo ujexna ¢opmyiaa (IV, 14)
nprnobGperaer BHI:

S= 2. KO( ) (v, 15)

O6parumea x ¢opmynae (IV, 13), onpemeasiomell mnoHHXKeHHE
VPOBHS B CKBa)HHe, M3 KOTOPO¥M MPOU3BOLHUTCA OTKauka. BeanunHa
1,12 B siBasiercsi HEKOTOPbIM MNpHBENeHHbIM paanycoM nuraHus (Ry)
B u3BecTHoH ¢opmyse Hionou.

R,=1,12B. 1V, 16)

IToncranoBka 3uaveHusi Ry B dopmyay [iomod no3soJsieT onpe-
JeJIUTh TIOHHXKEeHHe ypPOBHSI BOJALI B CKBAxKHHe B YC/JAOBHAX MNepeTrexa-
HUsI, XOTs1 felpeccilsi PacrpocTpaHsieTcss M faJjee OKPYKHOCTH, HMelo-
mwei pamnuyc Ry IToxamKen, uto, HecMoTpsl Ha 3To, BMecTo (OPMyIbI
(IV, 15) moxHO mno./b3oBaTbca QopMyJoH, aHaJorHyHoil dopmyae
Jlionton M oast pacuera TIOHHKEHHH B 30H€ Pa3BUTHA JENpeccHH.

S=2 . ipRu (v, 17)

Onkm r’
rie Rp=1,12 B.
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[ToHu:KeHusi ypoBHSI BOJbl B OGJIACTHU BJUSIHHS OTKAYKH NO OTHO-
LIEHHIO K TOHUIKEHHWIO YPOBHS BOJAB B CKBaxKHHE COCTaBJSIIOT: [0
cTporoi 3aBucuMoctd — u3 Qopmya (IV, 15) u (1V, 13)

r
s _olw)
S T Ry
In—
ro

R
n R
s_ "
S = s
n ro

. S
ConocTaBuUM BeJHYHHbI OTHOLIEHHH < OJsi LIUPOKOTro AnHana3o-
o

Ha 3HaueHuit B (ot 1000 mo 10000 ), npunas paauyc CKBaKHHEI
ro=0,1 m. Pesysbratel conocraBleHHs AJs pPa3JHUHBIX paCCTOAHUM
(r) HaGawopaTeJbHBIX CKBAXKHH OT CKBAXKHHBI, H3 KOTOPOH NPOH3BO-
JIMTCS OTKauKa, NpuBeleHs B TabJa. O.

Tabauya 5
S S
OrnoulcHue 5 (%) npH B = 1000 a OTHOLIEHHE < (%) npu B = 10 000 &
, u R = 1120 x R = 11200 x
B ]
no crporoit no Tpub1u- no cTPOroi no npubau- )
3aBHCHMOCTI WKEHIOM pasHoCTh 3ABHCHMOCTH JKEHHOU pasHoOCTL
3aBHCHMOCTH 3aBHCHMOCTH
0,1 26,0 257 0.3 20,9 20,7 0,2
0,2 18,8 18,4 0,4 15,1 14,8 0,3
0,5 10,00 8,7 1,3 8,0 70 1,0
1,0 4,5 i,2 3,3 3,6 09 2,7
1,12 3,8 0 3,8 3,0 0 3,0
2,0 1,2 0 1,2 0,9 0 0,9
3.0 0,4 0 0,4 0,3 0 0,3

Ha paccrosuuax r>Ry ¢opmyna (IV, 17) une npumensiercs, Tak
Kak npuHuMaercs, 4to npu r=1,12B noHmxenue pasHo Hymo. Cile-
A0BaTeJbHO, BesJHYHHA OMIMOKH 3a mpejfenaMu OKPYXHOCTH, OMNHCAH-
HO#l 3THM paauycoOM, YMEHblIaeTcss C YBeJHUeHHEM pPacCTOsiIHUA OT
CKBAXHHBI U MaKCHMaJbHOEe pacXoXJeHHe MexIy pacuetaMu 1o
npUOJIHXKEHHOM W TouHoil (opMynaM, Kak mnokaswiBaeT TabJa. 5, He
npeBocXodUT 3—4% OT BeJHUUHBI MOHHMKEHUS] B CKBAXKHHE, H3 KOTO-
pofi npou3BoAHTCS oTKauyka. Takass MorpemHocTs He HMeeT NpaKTHu-
YeCKOTO 3HayeHHs ¥, HECOMHEHHO, MeHbIlle, ueM BO3MOXHAs OIIHOKA,
CBsi3aHHasl ¢ JONMyLleHHEM HEH3MEHHOCTH Ko3(HIHeHTa (PHIBTPALHUH
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BC BCeit ee o0jactd HA NJOUIAAH HECKOJBKHX KBAZpAaTHLIX KHJO-
MCTPOB.

HMrak, B HeorpannueHHOM IJacTe Ha KOHel 3KCHIYaTalHOHHOIO
nepuoga (0ObLIUHO pacueT HPOU3BOAUTCS HAa CPOK aMOPTH3auHIll BOJO-
3abopa -— 26—30 seT) He3aBUCHMO 0T (PAKTOPOB, BJHSIOUIMX Ha (Op-
MHUDOBaHHe AeNpeCCHOHHOH BOPOHKM (YHPYTHII PeXXuM, NepeTexaHue),
KpHBble AenpeccHH OJM3KH K JorapudmuueckuM. [lostomy noHuHxe-
HHe YDOBHSI BOJAbI B CKBaXKHHE MOXKET pPaCCUMTHIBATLCS no Qopuylie
Hwomton, cuuras B Hell 3a paauyc (R) TNpuBeleHHBIH pajllyC BJIIs-
Hus (Rug).

O6e Teopun QopMHPOBaHHS IEMNPECCHOHHOII BOPOHKH HCXOIAT U3
AOCTATOYHO YCJAOBHBIX Hpennocuiyiok. Ilpu pacuetax Ha oCHOBe TeOopHH
VIPYroro peuma npuHHMaercss abCo.Il0THAS HeNpPOHHILAeMOCTh KPOB-
JH W MNOAOIIBBl BOJOHOCHOTO MN1aCTa Ha PAaCCTOAHHAX, H3MepseMbixX
JCCATKAMH H COTHSIMH KHJIOMETpPOB oT Boao3abopa. Ilpu pacuerax, Ga-
SBUPYIONIHXCH Ha TeOpHU JlepeTeKkaHHs, npeHebGperaercss yMeHblIeHHEM
HANOpOB BOAOHOCHBIX [OPH30HTOB, pAaclOJOXKEHHEIX BBIIlE H HHXKe
3KCIIyaTHPYEMOTO TOPHM30HTa, BCTencTBue uvero 3PQekT mnociemHero
BO BpeMeHH yMenbliaercsd. Mexzay Tem Npu AJHTe/NbHOI 3Kcmayara-
IIHH MOXKeT NMPOH3OHTU AaKe MNMOJHOE OCYIIeHHe BEILUIEpacHoNoKeHHbiX
ropusoHToB, (GuJbTpauud H3 KOTOPHIX IepBoe BpeMs ofecneynsasa
Jde6nt Bonosabopa. Haxkonen, B dopMyrax Teopud mepereKaus . He
VUHTBHIBAETCsl, YTO GUABTPALUA B Pa3iedsiiOUHX [JUHUCTBIX CA0AX Ha-
YHHAeTCSl TOILKO B TOM CJjydade, €CJAH HAMODHbIA TpafgHeHT AOCTHTaeT
ofipe/le/ieHHOH BeJUYHHBI, Ha3biBaeMoH HayaJabHbIM rpaauneHtoM. Ilpu
MCHBIIHXX TPAaAHEHTaX (UAbTPALUA He NPOMCXOIUT, XOTH Ko3Q(ilHeHT
(uAbTPALHUH TOPOJALI M He DaBeH HYJIO.

QopMyJaBl YIPYroro pexumMa B CHUAY NPEANOCHUIOK, HOJOXKEHHBIX
B OCHOBY HX BBIBOAA, JAIOT 3HaueHUsl NDHUBEAEHHOTO panuyca IHTa-
HISl ¢ 3aBeJlOMBEIM mpeyBenideHdeM. [lostomy npu pacuyerax 3kcnaya-
TAaUHOHHBIX 3amacoB MO 3THM (opMyaanm Bo3moxkHas owHOKa MOpH-
BOJINT HE K 3aBLINICHUIO, 4 K 3aHHJKEHHIO 3aMacOB. YUYHTbIBasi HEBbICO-
KVIO TOYHOCTb ONpejesiels THAPOreoJOTHYECKHX MapaMeTpoB H CXe-
MaTH3aUUIO TPAHUYHBIX YCAOBHH, JOMYyLISHHE HEKOTOPOTo «3anaca»
B pacuerax siBJdercd, 0e3ycJIOBHO, ONpaBJaHHbLIM. -

[TockoabKy Aenpeccusi Mog3eMHBIX BOJA (QOPMUPYeTCA HOA BJHsd-
Hilex MHOTHX ¢akropoB (yrpyrue CBOHCTBA BOAB 1 TIOPHBIX 1OPOA,
nmepeTeKkaHue, CBs3b YEPE3 «OKHa» € JADYTHMH BOMAOHOCHBIMH TODH30H-
TaMy) KoaPohuiuHent a, onpefeasieMblii pH ONbITHLIX OTKAYKaxX H OCO-
6eHHO 1O AAHHLIM 2KCIJAyaTalldd, KOMIICKCHO OTpamaer COBOKYM-
HOCTb B.JaMSIHHSI 3THX (aktopoB. ITosToMy Ha HIpakTHKe OH lie sIBJfA-
etcst K03 DHILIEHTOM, XapaKTePH3VIOULHM TOJLKO YHOPYTHe CBOHCTBA
BOJALI 11 IIOPOJA, a4 HEKOTOPbIM THAPABJAHYECKHM NapaMeTPOM, CBSI3bI-
BAIOUIHM M3MEHeH[Ie HAmopa BOAB B CKBA’KIHAX CO Bpe)MEHEM W yCTa-
HABJIIIBAEMBIM OIBITOM.

Kax yxaswiBajioch, ofniee NOHMIKEHHe YDOBHSI BOJbl B CKBAXKHHE
(S) caaraeTcs M3 nNOHMKeHust Hpu pabore ee Kak onuxounoft (Sp)
u CymMbl ¢pe3ok (ZAS), BHI3BIBACMEIX 3IKCIJAyATAUMEH APYrilX CKBa-
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JKUH Bogo3abopa. llouH:xeHue npH oAHHOUHOH padoTe CKBaKUHbI
onpeneisercs no gopuyae (1V, 9), cpe3ka oT KaxaoH CKBaKUHBI —
no gopuvic (IV, §). Eciau Boxo3abop COCTOHT U3 HECKOJABKHX CKBa-
xi, To gopatvay (1V, 8) uenecoobpasno 3anicaTth cleayloilnuM o6-
pason:
. i R
AS =g In av, 18)
raie  Qi-— 2e6HT CKBAXXHHBLI C HOMepPOM i, BLISBHIBAIOUIUH Cpe3Ky
ASi;
kini; — COOTBETCTBEHHO KO3(PHuIMeHT QHUABTPALHNH H MOILHOCTE
BOJOHOCHOTO TJIACTa B CKBaxKHHE, BbI3BIBAIOLEH Cpe3Ky;
ri — PACCTOAHHA MeXAYy CKBaXHHOH, B KOTOpPOH onpenens-
eTcd cpe3ka, H CKBaXKHHOMH, KOTOpad BHI3bIBAeT Cpe3Ky.

Ecan xoaddunuents puiabTpallid W MOMHOCTH I@.Jacta Ha yua-
CTKC B0J03a60pa HM3MEHAITCS He3HAuuTeJbHO, TO MOKHO HX ycepel-
HHTB, ONpeNeaHB cpelHec 3HaueHWe 3ITHX napameTpoB (Rcp, Micp).
Torna na ocnose dopmya (IV, 9) u (IV, 18):

1

S: *Q‘Eiggl;m*cp‘ [(QC}'M . In Rn e (Q o ln I’O + Q1 . ln Fy +
S Quinr Q- Inrg), v, 19)
rje QG} AT CYMMaprHUI ﬂe6HT BCeX B3a”MOllef/)ICTByI'OU1HX

cKBauH Bopo3sabopa;
(@ — 1e6HT CKBaXHHBI, 15 KOTOPOW PAaCCUHTHIBAETCH

- moHuKeHue ypoBHA Boab (S);

}i, Qs ...Q, --1e6UTH CKBasKWH, BLI3bIBAIOLIUX CPE3KH H HaXo-
JASUIHXCA  COOTBETCTBEHHO HA PACCTOAHUAX Ty,
ro, ...rn OT CKBAX<HHBI, B KOTODOH OUpeAensicTca
TIOHII K eHHe.

B ycaosnsix Gesnanopueix Bod dopmyaa (1V, 18) npuobperaer

BI:

Q; R
(s i
r1c ff; - \OLIIHOCTH BOJOHOCHOTO IJacTa Lo OTKAYKH B CKBaxuue,
Bbi3bIBatoulel Cpe3Ky.
Otcio1a
_ 2 Qi Ry
AS,=H, — VHL. = Lol (1v, 20)

/s ckBaxkunbl, paborawolleit Kak oiMHo4yHad, BMecto AS; npuHu-
amaercst Sp, a BMeCTO 7 — 7g.

Onpene1das MOHUKCHHE YPOBHS BOABI B CKBaxXKHHe npu pabore ee
Kak OJHHOUHOH 1 cpe3kn yposHeil no ¢opmyae (IV, 20), saxogum no
dopmyiae (IV, 1) nonmkenne ypoBHsS B CKBaKHHe B YCJOBHAX B3au-
MonefieTBH4.

51



Pacuer nonuxeHuss u cpe3ok ypoBHa no dopmydae (IV, 20) u nx
nocnaeaykollee CyMMHPOBaHHe BO3MOXHBI TOJNBKO HpH GOJBLIONH MOIL-
HOCTH BOJOHOCHOTO TOPH30HTa W MAaJIOM KOJHYECTBe B3auMMOAEHCTBYIO-
mHux cksaxuH. B Gosee obuieMm ciayuae pacueThl NOHHKeHHA B Oe3Ha-
NOPHBIX NJacTax c.nezxyeT NpOBOAHThL TIO (popmlee:

—'H—'VHZ QcyMlnR _(anro_I_Qllnrl—{— —'—innrn)] (IV,QI)

CnenyeT 3aMeTuTh, YTO K pacueram cpe3ok mno ¢opmyane (1V, 20)
nenecoo6pasHo npubGerarb Julllb B TeX HCKIAIOYHTENBHBIX CAyyasx,
Korjga Bogo3abop OymeT 3KCHAyaTHPOBAThCsi ¢ BecbMa OOJbIIMMHU TO-
HUKEHUAMH, NMpEeBBIAIHMH NOJOBUHY MOIIHOCTH BOAOHOCHOTO MJjia-
cra. O6BIYHO /19 pacueTOB CpPe30K YPOBHEH B YC/AOBHAX Ge3HamnopHBIX
BOJ MOXHO MOJb30BaThCcsi 60/ee mpocrod GopMysol nns HamopHbIX
Box (IV, 8), uro MoXHO N0Ka3aTh COMOCTaBJIeHHEM CJeAYOIIHX pac-
4EeTOB.

Onpeneaum cpeaky oOT paboTel CKBa)KHHBI Ha  pacCTOSIHHH
r;=400 » upu creaylomux gaHHbIX: ge6ut Q;=1000 M3/cyrru; Ko3(-
duuyent Guabtpauuu R=10 m/cyTKu; upuBeleHHBIE paguyC BAHAHUA
Ry=2000 m; pamuyc CKBAaXKHHBI, B KOTOPOH onpejie/sieTcsd NMOHUKEHHe,
ro=0,1 x. Pacuersl npou3BemeM npH MOIIHOCTSIX BOXOHOCHOTO TOpPH-
sonta H=30 # u H=20 u. B nepBom cJjyyae NOHHKeHHe YDOBHS
BOABl B caMoli ckBaxkuHe (So) nmo dopmyane (IV, 20) cocrasur 5,8 x,
Bo BTopoMm 10,7 m. JlaHHble pacyeToB CBeleHBI B TabJa. 6.

T a6/mqa 6
T I S T ‘Z"s";,”no (pap‘»;yng\T ) i
H, & S M o —_— S E

o (v, 8) av. 20

30 5.8 0,19 0,86 0,85

20 10,7 0,64 1,32 1,28

Taxum ob6pasom, Aaxke Npu NOHHKEHHAX B CKBaXKHHE, HOCTHTAlO-
IIMX MOJIOBHHBI MOIHOCTH BOJOHOCHOTO MJacTa, Cpe3ka YPOBHA Ha
paccroanuu 400 m, paccuutanHas no dopmyaam HanopHex (IV, 8)
u 6esnanopueix (IV, 20) BoA oTAHYAETCH BCETO JHIIbL Ha HECKOAbKO
CaHTHMETPOB, UTO, KOHEYHO, He MMeeT NMPaxKTHUYeCKOTO 3HaueHHS,

IlpuBenennrie Boinie GOPMYAH ANAd pacuyera NMOHHMKEHUI BO B3au-
MOJEHCTBYIOIIHX CKBAaKHHAX CIpaBedNuBbl NpH JIO60M pacrnofoxe-
HUHU CKBaXKHH.

Ecau gavna yyacrka pacrnonoxeHusd BojAo3abopa MpeBOCXONUT HIM-
puHy He 6oJsiee yeM B 3—4 pasa, NpHYeM CKBAXKUHBI paclpejeseHbl
no miaomajau 6osee unu MeHee PaBHOMEPHO, TO TakO# BOA03260p MOXK-
HO paccMaTpuBaTh KaK «60JbIIOH KOJOIEL».

O6p1uHO AN onpefefeHus panuyca 60ABLIOTO KOMOALA HPHMEHS-
eTCsl MeToJ NpHPaBHHBAHHUA NJOILAJH, HA KOTOPOH pAaCMoJOXKeH BOAO-
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3abop, K nJaouiagi pasHoBeJuKoro Kpyra. Paguyc 6oapmioro KoJjoaua
MPUHHMAETC paBHBIM pPaguyCy 3TOTO Kpyra. BbluncieHHBIH Takum
ob6paszoM paauyc O0JIbLIOTO KOJIOJAIla He YUYHThIBaeT 4YHcsa CKBAaXKHH
BOJ03a60pa H OKa3biBaercd CYILIeCTBEHHO 3aBhIlIEHHBIM.

Buipaxeiinie paauyca «6oJsplioro KoJsogua» nonayuedo 3. 1. Pa-
penroanly MetogoMm DopxreiiMepa g pasjauyHOrO 4YHcAa CKBAXKHH
(o1 5 10 25), pacnogoXKeHHBIX N0 CeTKe M SKCIIyaTHPyeMBIX ¢ paB-
nbini ge6uramu. [IpunvMasn noHuKenue B «G6OJBLIOM KOJMOALE» paB-
HbIM MOHUKEHHIO B IIeHTPaJIbHOI CKBarkuHe cetkH, 3. [I. Papenronbn
MoJayuiJia BbipaykeHile AJs paauyca «60JibIIOro KOAoxua» (ry):

Fyv=—¢ 177'0 (—V—}g_—’i)n—l ;

rie ¢ — ko3pduuHenT, 3aBucAIUUi OT uMc/aa CKBaXKuH BoJ03abopa;
fo — pajuyc CKBaXXHH;
11 — 4UCNo CKBaXXHH BOA03abopa;
F — naomagp sopo3abopa.
n -

Beanuuna }/ ro mMaJso BAMAeT Ha MpuBedeHHBIH paguyc «60JbIIOTO
KoJoAIa» U 0e3 CKoJbKO-HUOyAb CYHIECTBEHHOH [AJif TNPAKTHKH IO-
TPENIHOCTH MOXKHO MpUHATb ro=0,1 .

B sToM cayuae (opmysia pajuyca «BoJBLION0 KOJOALA» MpHOOpe-
TaeT BHA:

ro—ay Fi (v, 22)

rae o — Kos3hpHuuenT, 3aBHCALIMA OT UHCJIA CKBaXHH,
F — njowanb Bojpo3abopa B M2,

3HaueHHsa kos(hPuureHTa B 3aBHCHMOCTI OT 4YiiC/]a CKBaXKHH NpH-
BCJleHbl B Tabm. 7.

Tabruya 7
n a
5 0,42
9 0,46
25 0,47
0 0,56

Ecau ckBaxKuabl BoAo3abopa pacno/ioXeHel MO OAHOH JIMHHM Ha
paBHbIX PACCTOSIHHUAX APYT OT APYyra H 3SKCIJYyaTHPYIOTCA C PaBHBIM
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Ae6HTOM, TO MOHHUKeIIMe YPOBHA BOALI B CKBAXXHMHAX 3TOro psja Mo-
)KHO ONpefesuTb, 3aMeHHB TaK)Ke peasbHblil P CKBaXHH HEKOTOPLIM
«B0JIbIIHM KOJofLeM», NeOHT KOTOPOro paben cymmapioMy mebuHTy
CKBAXHH.

Ans onpenesieHds TMOHWKEHHA YPOBHS BOABI B CKBax<HHe, pacno-
Jaraplileiics B cepegune psiia (37ecb noHMXKeHue HauboJabliiee), Be-
JUYyHHA papuyca 60JbNIOT0 Koaoala (rx) MoXKeT ObIThH onpeneseHa
no ¢gopmysae H. H. Bepuruna (1961):

1

N
r.=—»x (——0-\’ @,
K k )

rae A — paccrodnue MexAy CKBaXxXHHaMH;
1l — HEUYECTHOEC UHCAO CKBAaXHH pPAAA;
o — q)yHKLU/IH, daBHcAUlaa OT 4HCJ/a CKBaKHH pAda.

3ty dopMyay MOXKHO npeobpasoBaTh CAeAYOUIUM 00pasom.
(Iv, 23)

tae | — pnuHa psana, [=i(n—1).
3uavennd QyHKUHH ¢ TpuBenenbl B Taba. 8.

Tabauua &

-]
G

3 1,0 13 2,75
5 1,32 15 3,11
7 1,67 17 3.48
9 2,03 19 3,82
11 2.39 91 491

3naucnig xosdouiyienra @ nNoKasaHb Ha plc. 24, cocrasacnioa
HIPUMEHUTEeIbHO K PasIHuHbIM PACCTOAHHAM MCEMAYV CKBaziilaMil, Bbi-
paxeHHbIM B MeTpax, W pasiuHoOMYy 4HCIy ckBacsui. Ipu cocras-
AeHiu rpaduka pa:iyc cKBaxiH npuuatr ro=0,1 s (u3melienHe 3TOrO
paauyca NPasTHYCCK e BAMICT Lid Bo. Uiy a).

Boiuncanp paainye 00abmioro koJdoaita (fy), pacyeTbl NOHIAEHH
Bomo3abopa npouspoastea no  Qopmyae (IV, 9), npn npuratun
Fo=rx.

[IpuBeaent npumep pacuerta pajnyca 60.bworo kKodofua. lony-
CTUM, 4TO JJuHa JuliMe Bojo3adopa [=5000 w, unc.10 CKBaxlH
n=11, pacctosiuue méxay vunmu A=500 x. [lo rpaduxy (puc. 24)
a=0,11. CaeaoBareinio, paniyc GoJgbIIOTO  KOJIOAuA fy=0a-l=
=0,11-5000=550 .
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NOAYOTrPAHHUYEHHBIE BOJOHOCHBIE MNJACTHI

Eean yvuactok Bogozabopa pacnoJsaraercd BO.IM3H OJAHOH {13 Tpa-
il Iaacra, a ocradbHble TPAHULB HAXOAATCH Ha PAacCTOAHUAX, Hpe-
BLIIAIGULIN BJIISIHHE OTKAuyK{, To MJacT MOXKHO paccMarpHBaTh Kak
no.norpanuucHibii. [loka nempeccua He pacnpocrpaHuaach Ao rpa-
i nacra, QopMupoOBaHile
BOPOIKH [OPOUCXOAUT KaK B
HCOTPAHUYEHHOM MJacTe.

['pannua niacra, kak yka-
SLIBATIOCH, MOKET XapaxkTepH-
30BaTbCsl MOCTOAHCTBOM Ha-
nopa (Korjaa Ha I'paHHdye npo-
TeKaeT peKa, HaXOJAUTCd oO3e-
PO 11 T, T.) HJIH MOCTOAHCTBOM
pacxoaa (rpanuua — BOj0-
\Hopiibie TIOPOAb) .

TPAHHIA € NOCTOAHHDBIM
HAIOPOM

[{pejcraBum cebe, 4To B
Jacre HeOTPAHHMUEHHBIX pas-
MCPOB  32JI0’KEHBI JBe CKBa-
KIIHDL, DPHUEM H3 OJHOil npo-
N3BOJHTCS OTKAuyka, a B ApY-
rvi0  TPOH3BOJMTCA  1aAJHB
BOJTLL ¢ TCM ke gedutom. B
Pe3VIbTATC  B3aHMOJAEHCTBHSA
sTHX  CKBAKIIH  co3jaercd
FIApOITAMiYecKoe no.se,
COOCHIIOCTBIO  KOTOPOTO  SB- Puc. 24,

JS1eTCs To, 4TO Ha auHiln AB,

nepnenankyaapdod guini ALV, coedinsioulell CKBAYKIIHbLL, €CTeCTBEH-
il Hanop TMOA3eMIIniX Boja He uaMeHHTes. Jluuug AB peluT oTpe3ox
AN nonoaanm (puc. 25). JlefictBureibito, 3QdeKT MOHIKEHHS YPOBHA,
SEidBalHEl OTKAYKOM, B M1000# Touke Ha Juxuu AB 6yder KoMnen-
cHpoBATLER  TOYHO  TAKUM  Ke 3(Q@eKToM NOBbIILIEHI YDPOBHY,
006\ CTOBJACHHGTO HaTHeTaHliCM BOJbl B APYryio ckpaxkuny. CaenoBa-
FeaB0, riiponsonsesa AB Momer paccMaTpuBaThCsl Kak Oeper pekw,
COpUZ0HT BOIB! B KOTOPOH UpH sKcnayataund pomo3abopa He H3Me-
HITTO

Flaanuie pekit 1M o3epa, rHApaB/IHueCcKd CBSI3aHHBIX C BOJOHOC-
HBIND TOPHROHTOM, OFpaHHUIIBACT PA3BHUTHE OENpeccHH W IO3TOMY Ue-
pU3 BecblMa KOPOTKOe BpeiMsi MOHHMEHHe YDOBHHA BOJbl B CKBaKIHe
cradnansnpyerca. [ostoay pacyeTbl NOHHKEGHHUA B JaAHIBIX YCJIOBHAX
J10IZKIIbi TPOII3BOAHTHCS 1o (POPMYyaaM YCTAHOBHBUIETOCH JBHKEHHS.

[ounxenue nanopa B cxBaxuue (So) paplio NOHIIKEHHIO, KOTO-
poe BBLI3BAHO OTKaukoll u3 Hee (Sp’), 3a BBIUETOM TOro MNOBbIIIEHHSH
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Hanopa (AH), xotopoe o6YyCJOBJIEHO HAJHBOM BOAb B BooOpakae-
MVYI0 CKBa)KHHY, HAaXOoAAlLylOCA OT Hee Ha paccrosiHuu 2/ ([ — pac-
CTOAHHE [0 peKH).

ITo popmynam (IV, 9)

A u (IV, 8), noacraBus B no-
CAEIHION r=2/, uMeeM:
r—_29 Ry,
So' = ggm N7
____Q Rn
AH = Qnkm In DT

Boiuuraa Bropoe Bbipd-
JKeHHe H3 NepBoro, noJay-
YHUM:

" S, =Sy’ AH =

. Q _ _
=g [In R,—Inr,

&

-—In Rn “lf‘ In 2”

HJIH

2/

So= gy * I+ (IV, 24)

B vcraoBusax 6esnanop-

8 HbIX BOJA TMOHHXKeHHe B

CKBaxkHHe TNpu ee pabore

Puc. 25. KaK OJNMHOYHON onpene.si-
eTCA 1o (opMy.Ie:

S, = H — ]/H-’—-§e~ : m% (1V, 25)

ITOT K€ MeTOf, Ha3biBaeMBII METONOM <«3epKajbHbIX 0ToGpaxke-
HIIH», NPHMEHSAETCs M JJs pacyera CHCTEMbl B3aHMOIEHCTBYIOIIUX
CKBAXKIIH.

Honycruat, uto ckBaxKiHul A 1 b 3a710:KeHbl HA PACCTOSHUIN OT
peKH COOTBEeTCTBEHHO [ 11 [), MpHUeM PACCTOsSIHHEe MexXAY CKBA:KHHAMH
cocTaBaseT r; (pic. 26). Tpebyerca omnpenenurb NOHHKEHHe YPOBHS
BOJABl B CKBaKHHE A TIpH COBMECTHOH 3IKCHAyaTallul OOCHX CKBAXKHI.
Pacxon B ckBaxuHe A — Q B ckpaxune b — Q. IlomecTun 3a Gepe-
romM pexi BooGpakaembie CKBaKUHBI A; 4 5 Ha TeX XKe PACCTOAHHAX
or Gepera M JAOMYCTHM, YTO B CKBa)KHHbI NPOH3BOAMTCS HarHeraHHe
BOJAbI C pPacXOJO0OM COOTBETCTBEHHO Q H Q).

IToHuKeHHe YPOBHS BOABI B CKBa:kuHe A Oyjaer caaraTbhCs 113 1O-
HUKEHHUA B Hell npH pabore ee KaK ONMHOYHOH (Sp) U Cpe3KH, BhI3BAH-
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Hoit paGotoil ckBaxiiHiel B (AS). Tlonuxenne S, Bbipaxaercss Qop-
myaoi (1V, 24).

Cpeska ypoBHs (AS) B cxBaknHe A paBHa pPa3HOCTH MeXAy IO-
HHXKEHHeM yPOBHA (AS), BHI3BAHHOM OTKAUKOH M3 CKBaXKHHBI b B Cily-
yae ee 3a/02KeHHA B HeOrPaHHUYEHHOM MJ1aCTe, H HOBbILIEHHEM YpOBHH
Boabl (AH) npH HarHeTaHHWH B CKBaXUHY b; B TeX ¥Ke yCNOBHSX.

Benanunanl AS B AH MoxHO BRIpasutbh no ¢opmyae (IV, 8):

l_,_QL,_ . _&
AS =— 5nbm In o é’A’féfﬁ, ChE 6
\'\_‘ L, - Ly /)
O Rn \ 3 ;
AH = Onkm 1[1-{:1* ’ §

IS

4
ee

rie p;— pacctosiHie OT BO- x/
ob6pakaeMo# CKBaXuHo b CHE Ay g — ke 5
JI0 CKBa¥KHHb A. o '

bep

Taxum o6pasom, cpeska
VPOBHA B CKBaxX#He A 0T pa- Puc. 26,
60Tbl CKBaXKHHbLI B COCTABUT:

7 Q; /.. Ru R Q: Py
AS=AS -—AH———T—’—QEE;;Z-UHT]'- I’]-p—l—):m~ . 11’]—’7. (IV, 26)

Bennunub cpesok (AS) B ycjoBusiXx 0e3HamOPHHIX BOJ, KakK Obl/IO
MOKa3aHO, MOXKHO PAacCUHTHIBATL MO 3TOH ke (opiyJe, BbiBeLeHHOH
JAJ1S1 HaNoOPHBIX BOJL.

s onmpeneneHnss NOJTHOro MOHM)KEHHST B CKBaxmunHe A B ycJo-
BHSIX €€ B3aUMOAEHCTBHSI €O CKBaxXuiloil b ciaeayer CJ0KHTb MOHH-
weHHe So M cpe3ky AS.

Ecan Bono3abop COCTOMT H3 HECKOJbKHX CKBaxXIiH, TO Cpe3Ka on-
pefesserca oT paboTh Kaxjoii u3 wux no dopmyae (IV, 26), a 3a-
TeM Ccpe3kd cymmupyiotes. Ecoan xosdduinents: GUIbTpauud U MoOL-
HOCTH BOJOHOCHOTO NJacTta B npenenax yuacTKa H3MeHAOTCH He3Ha-
UHTEJbHO 1 MOTYT OHITb VCpedHeHbl, To Ha ocHoBe dopmya (IV, 24)
n (IV, 25) nonHoe noHu:KeHHe B CKBaXKHHE (C yueTOM Cpe30K) BhIpa-
3UTCA CAeYIOIHM 00pasoM:

1 2[ | P] i P2 1 Pn ~
— ki BTN 2 v 7
= oo | Q0 T QI T Quln 2 Qi 2]V, 27)
rne kep, Mep — cpeannil kKosddultHenT (QUAbTpaUUd H CpelHss

MOIHOCTL BOJOHOCHOTO MJAacTa;
ry, fa...rn — PAcCTOSIHHS OT CKBaXHHbI, B KOTOPOH PaCCUUTHI-
BAETCH MOHHXKEHHEe, A0 BIUSIOIIMX HA Hee CKBa-

KHH;
61, D2... Dn — PACCTOSSHHE OT 3€PKAaJbHO OTOOpAaKeHHBIX CKBA-
WHH;
Qi, Qo...Q, — ne0uTH CKBa>XKHH, OKa3blBAKOLIMX BJAHSHHe HA

CKBaXHHY, 3KCIJIyatupyemyilo ¢ jgeburom Q,
B KOTODOH ONpenesifgercs IMOHHXEHHE YPOBHS
BOJLDE.
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[as 6e3n anoprxx BO/J,

S—H-} Q2 QB Qun L4 Q,in ). (v, 28)

Ilpu GosbuioM YHCJAe CKBAXKUH B 301103a6ope JHHeHHOoro THRa pac-
yeT NOHHXKEeHHH B CKBAXKHHE B YC/JAOBHSAX HAMOPHDbIX BOJA MPOU3BOAITCS
no ¢dopmyiae Mackera — JleiiGensona:

. Q A 2=l ) ,
S = gam (Mg, + 7 ) (v, 29)

raie Q — ne6GUT KaxXA0l1 CKBAYKHHHI;
X — paccTodHue MeXKAYy CKBa:KMHAMH B PALY;
[ — paccrodanue pAAa OT PEKH.

as 6esnanopueix Box ¢opmyaa (IV, 29) umeer cienyroniui BHA:

S=H-V =L (ngt + 7). (IV, 30)

BaxHo 3aMeTuTh, YTO NPH PpAaclojoxeHul Bogo3abopa BOJN3H
rpaHulLbl C HOCTOAHHEIM HamopoM (peka W [p.) BeJHuHHa pajuyca
BaAMAHNUST (Ry) B pacueTbl SKCIVIYaTAUHOHHBIX 3anacoB HE BXOAMT,
YyeM 3TH yCJOBHS MNPHHIHANHAJABHO OTJAHYAOTCH OT YCJAOBHH Heorpa-
HHYEHHOTO HJacTa.

FPAHHIA C MOCTOSHHbBIM PACXOHLOM

PaccmorpuM rauboclee yacro BCTpedalonuiicd ciayday, Korjga Ha
TpaHuIe PacXod NMOA3EMHBIX BOJ HACTOJAbLKO HC3HAUMTEJell, YTO MOMKET
6bITh NMplipaBHEH HYJO.

IlpencraBunm cebe, 4TO M3 JABYX CKBAKHH, 3a/]0:KEHHBIX B Heorpa-
HHYeHHOM f.1acre, B YCJOBHAX 6acceflHa MOA3CMHLIX BOJ HPOH3BO-
JMTCA OJHOBpEMEeHHas OTKauka C OAHHAKOBhLIM pacxomon. Toraa
B 30HE BJHAHUA OTKAUKH pacno/oKeHHe ripoH30mbe3 H JIHHUH TO-
KOB MOA3EMHBIX BOJA OYAET CHMMETPHYHO OTHOCHTEJAbHO JuHHII AB,
pacno.I0KenHoH MO JHHHM TOKA MU CeKynieH nepneHauKyJaspHO OTpe-
3ok MN B ero cepennse (puc. 27). Ecan no ocu cummerpunt AB pac-
NOACKHTb TOHKYIO HENPOHMUIAeMyK NJAacTiiHy, pPasici<oulyio BOJO-
HOCHBI T7aCT, TO THIPOAHHAMHMUECKAS! ceTKa JBIKeNHs COBEPUIeHILO
He H3MeHNTCs, M 5Ta MJacTiifda He MOBMisieT ua MoHIKeHUs YpOoBIei
BOAbl B cKsarsilllax npn otraixe. Ilosromy 7Takas HenpounuaeMas
MIACTUILA MOMET PacciarTpiBaTbey T8 Kam1oil 113 CKBAXKHHBI Kax
BOJOYTIODI ST TPaiiLa, NPHYCM O/dlla U3 CKBakKHH ABIAETCS peab-
HOH, apyras — BooOpazaemoil. CheloBate1bHo, pacyer MOHHKEHHS
YPOBHS BOIbl B CKBAXKHHE MPI HATAYHH BOJOYTIOPHON TpaHulbl ¢BO-
AMTCS K pacyeTry ABYX B3aHUMOZEHCTBYIOIMHX CKBAWHH, H3 KOTOPHIX
OZHOBpEMEHHO BEeJeTCs OTKAuKa BOb.

[Tonu:xenue Hamopa B CKBaKuHe OyJeT c¢.jgaratbeCd H3 MOHHKE-
HUS, KOTOpoe HAedo Obl Mecto B Cayuae paboThl 3TOH  CKBaXHHBI

8
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B HeOTpPaHHUEHHONM naacTe Oe3 B3aumoaehcTBus (So’) H ZONOJIHHUTEID-
HOT'O MoHIlAKenust (cpe3ku), oOyc/0BJIeHHOTO paboToit BOOOparkaeMoi
ckBaxuHbl (AS’).

[Tounxenue Sy ompeneasiercst mo dopmyae (IV, 9), a cpesxa no
¢opmyae (1V, 8). Iloacrasue B nocaexuion dopmyay r=2, rae [ —
paccTosNIic CKBAXKHUHLL OT Tpanulel AB, momyuni:

[ J Q B Rﬂ R“
So=S/4 A8 =50 I in g (v, 31)
_ 0 Ry?
So= e N2 -
st 6e3ananopHbix Boji 3Ta (GopMyJa HMeeT BbipareHIie:
‘ i Q | R#
S H—V =2 i X0 (v, 32)

B oranune ot cayuas,
KOTJa CKBajKHHA paclioforKe-
Ha BOJU3U TpaHHUBl C 1O-
CTOSIHHBIM HamnopoM (Haiipu-
mep, BOJIH3H peKll), Tie JABH-
KeHHe CTAHOBHUTCH 4Yepe3 Ko-
TOpOe BpeM#d YCTaHOBHBIUIM-
cs, NPH BOJOYNOpPHOH TpaHH-
1le NOHHKeHHe Harnopa B CKBa-
KIHE, KaK 3TO MNOKa3biBaloT
dopmyant (1V,31) u (1V, 32),

MOKeT HeorpaHiuyeHHO BO3- / I
pacrtarb, TAK KakK IpHBeACH- |
Hbifl pafauyc BAHAHHA (Ry) 8
VBEJAMUHBACTCS BO BPE\MEHI.

CaesoBate/ibHO,  YCTAHOBIIB- Puc. 27.

uleroca JBHIKelus ¢ HacTy-

MAECT, 11 10.IbKO ABJEUHA HePETeKaHUs yepes MOAOUIBY I KPOBJIO MJa-
CTa, Kak H B HEOTPAHHUCIIIOM MJIacTe, MOTYT MpPHBECTH K crabusnsa-
IU1IT BOPOHKH JAENPeCCHH.

lonuzxKeHnne ypoBHA BOjAbl B CKBaxKHHe, pacnoJoXKeHHofi BOJAH3N
BOLOYNOPHOH TPAHHLL!, NPI MPOUUX PaBHBIX YCJAOBHAX 00.bllie, deM
B HeoTpaHWUeHHOM n.acte. Tak, mHampuMep, B CKBax<UHe, HMeiouled
panuyc ¢ianrpa 0,1 » v Haxoxsmeiicd Ha paccTosiHul 1 km OT Tpa-
HIlLBl [L1acTa, NPU 3HaueHuM npuBesenHoro paauyca 10 xm nounHxe-
Hie 6o.bule, UCM B YyCJOBHSX HeOTpaHHYeHHOTO miacta, Ha 15%.

BriBox ¢opMy.abl 18 pacyeTa TOHHMKEHHI B3aHMOJEHCTBYOUIHX
CKBAXKHH NPON3BOAMTCH METOA0M 3ePKaJbHOTO OTOOpPaKeHHS.

Pacno.1oxum BooOparkaenble CKBaXKHHBI MO JAPYLYyIO CTOPOHY OT
TpaHdupl Ha TeX Ke PACCTOsNHAX OT Hee, YTO U pea’bHble CKBAXKHHBI.
IIpencraBny cebc, uTo BCe 3TH CKBAXKHUHBI PacHoJOXKeHKl B eAHHOM
BOJOHOCHOM TOPH30HTE, T. €. Pasje]siomuil UX BOJOYHNOp OTCYTCTBY-
eT, 1 6ynesM HPOU3BOIHTH OZHOBPEMEHHYIO OTKauKy, coOJi0Aas yc/o-
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BHe, 4TO He0OUT KaxXKAOH peasbHON M COOTBETCTBYIOILLelt eii oToOpa-
JKEHHOI CKBaKMHbl paBHbl. B pe3ynbrate B3aUMOAEHCTBUS MEKIY
TPYNNON peasbHBIX M BoOOGpaxaeMblX CKBaXXHH TNpPOHAET BOAOPA3-
neqbHasi auHus. IIoCKOJbKY Ha BoAopasfene YK/JAOH TNOTOKa paBeH
HYJI0, TO, CJeOBAaTe/JbHO, 3JleChb HMeeTcs TO Ke YCJOBHe, YTO U MNpH
NPIMBIKAHHH BOJOHOCHOTO NJsacta K BOAOYNOPY (PacxXof paBeH HYIIO).

Cpeska yposHfl (AS) caaraercs u3 cpe3ku, o0yc/lOBJEHHOR Bians-
HHeM OTKauku W3 peanbHoll (AS’) u u3z BooOpaxaemoin (AS”) ckma-
KUH, T. €,

AS ==AS’'-- AS”

114 Ha ocHoBe ¢opmyant (IV, 8):

. Ry G R,? .
882 g (1052 - I = g a2, IV, 33)

rae r;-—— paccTosiiHe CKBaXKHHbl, B KOTOpPOfl onpejesieTcd cpe3ka,
JO peasbHOM CKBA’>KHHBI, BHI3BIBAIONIEH Cpe3Ky H HMelollel
nebur Q;
pi — TO 2Ke, 10 BOOOpa>kaeMoOil CKBAXKHHDI.

ITocne onpepenenns mo ¢opmyne (IV, 33) cpe3ok oT Kaxaoi
CKBaXXHHbl oOOlllee IOHH)KEHHe B CKBaXMHe pPaCCUHTBIBACTCHA IYyTeM
CJIOKEHHUST CYyMMBbI CPe30K € MOHUIXKEHHeM B CaMOH CKBa>KuHe, Oompejie-
Jsgemoro no ¢opmyae (1V, 31) B HanopHeIXx BOAaX MU NO (opMyae
(IV, 32) B Oe3snanopunix Bojaax. [lpm Manoll H3MeHUHBOCTH KO3(dhH-
IUEHTOB (UABTPAIMH H MOIIHOCTeH N/1acTa MOXKHO [OJb30BAaTbCA HX
CpPeHUMH 3HA4YeHUsAMH U onpefesith obiiee (C ydyetom Cpe3oK) no-
HHUXKeHHe B cKBakuHe nmo ¢opmyae (1V, 34), B koropoii cpe3ku mnpo-
CYMMHPOBAHBI.

1

S-_—_Q_;Ckcpmc [2Qu N R — (QIn2r -} Qi lnrp, +
+— Q:Inrypyt ..+ Qulnr,py)]. v, 34)
151 Oe3HanoOpHBIX BOXI
—H =} H = [2QquIn Ru— (QIn2r, L -
G G Q] v, 3

BOOOHOCHBIM NJACT-TIOJOCA

JIBuKene NOA3EMHBIX BOA K CKBa:KHHe, 33J0KeHHOil B m.1acTte, Or-
paHIYeHHOM MNapacie]pHbIMH B TJ1aHe KOHTypamu ([aacrt-noJoca),
HOCHT cJOxkHBIH Xapaktep. [lepBoe Bpewd, Nnoka Jenpeccudss He pac-
NPOCTPaHUaIach A0 TPAHHUIL 1JacCTa, NPHTOK BOABI K CKBa:KHHe IMPOHC-
XOAMT NMPAKTHUYECKH TaK K€, KaK B HEOTpaHHYEHHOM IIIacTe, 3aTeM
MIOCTENeHHO BJHSIHME TPaHull ycuauBaercs. Ecanm rpaHunusl BOZOynop-
Hble, TO TOTOK, KOTOPbIH BO.1M3H CKBAXKHHBI sABJdSeTCS pafua/bHbIM,
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y:Ke Ha PaCCTOfIHHH, NMPHMEPHO PaBHBIM ILHpPHHE MOJOCHI, NpHOJHAKA-
eTCsl K MJIOCKOMY.

Bpems, uepe3 KOTOpOoe BJHsAHHe OOcHX TpaHuil HOJKHO YYMThI-
Batbcst no ®@. M. Bouesepy (1959), Buipaxkaercs:

t>05%2, av, 36)

rie ¢ -— Bpems;
B — wupuHa 1oJochl.

Beipasus napamerpul  u a (IV, 7) uepe3 BejuuyuHy NpHBEIEH-
Horo paauyca (Rp=1,5} at), noayuum:

B=0,94R,~R,. (IV, 37)

Takum obpa3oM, BAusAHHe OGeHX TPaHHIL CTAHOBUTCH 3aMETHBIM,
KOTr/la TpHBEAEHHBIH pajuyC NPHMEPHO paBeH HIMPHHE TOJOChl BOJO-
NPOHHIIAeMBIX [IOPOA.

s HamopHbIX BOA MPH XapaKTePHOM 3HauYeHHH Ko3(¢uuueHra
nbe3onpoBogHOCTH nopsaaka 0% m?/cyrku upu minpune nojocsl 1 kM
BJHSIHHE IPaHHIl cKa3biBaercd yxe yepe3 0,5 CyTOK, mpu IHpHHe NO-
adocel 10 km — yepe3 50 cyTOK, a B YCJIOBHSIX Oe3HanopHbIX BOJ TNpH
Ko3¢duuueHre ypoBHenposoaHoctu 5-10% m%/cyTku CcOOTBETCTBEHHO
yepe3 100 u 10000 cyrok. Caemorarendbno, B Oe3HanopHbIX BOjAax
TPaHHUbBl HAYHHAIOT OKAa3blBaTbh BJHsHHE JHIIbL 4Yepe3 BecbMa MAJH-
TeJbHOE BpeMmsl. Tak 4TO NpPH ILNUPHHE TIOJOCHl NOpALKA HECKOJbKHUX
KIIJIOMETPOB HX BJAHAHHE MOXeT He YUYUTbIBAThCH.

Ecnn na paGory Bojo3abopa OKasblBalOT BJUSIHME ABe TPAHHIL,
TIPHHUHI BbIBOAA (POPMY.J OCTACTCA TeM K€, YTO H MNpu OJHOH TpaHH-
e, — NPHMEHsIeTC MeTO1 3epKa/JbHblX OTOOpar<KeHUA W TOCAeLYIO-
iee CYMMHPOBAHHE TOHHXKEHHUS B CKBa)KHHe CO Cpe3Kami, BbI3bIBae-
MBIMH OTKaukoil M3 ApyrUX CKBa>KHH Bogo3abopa. Oanako BHIBOJ
dopMyn aJs pacuetra NOHIKeHUH oOKa3biBaeTcss 0oJiee CJ0XKHBIM, Tak
Kak BOOGparKaeMble (3epPKaJbHO OTpPaKeHHbie) CKBAXKUHBI JIOJXKHBI
paccMAaTPUBATBLCA 34TE€M B YCJOBHUSIX BJHSIHHS APYr Ha 1pyra, T. €.
B CBOIO Oyepedb AOJKIIBI OTOOpa)Kathes H T. /.

FPAHHUDbBI C NOCTOSIHHBIM HATIOPOM

[TpumMepoM THAPOreoNOrHYeCKNX YCJOBHH, XapaKTepH3YIOLHXCA
MOCTOHCTBOM HAamopa Ha TpaHulle BOJAOHOCHOIO MNaacta, ABJSITCS
OTHOCHTEJIbHO HELIMPOKHE MEXAypeubsl, CJAOKEeHHble BOJONpPOHHUAe-
MbIMH nopogami. Kak ormeuanoch, NpH HENOCPEACTBEHHOI THApPAaB-
JUYECKOH CBsI3U MOJA3EMHBIX BOJA C PEKOH OTKAUKa U3 CKBAXKHUH COMNpPO-
BOXKJaercs crabuau3aniiell ypoBHell BOAbl B CKBa)KHHAxX depe3 OTHO-
CUTEIbHO KOPOTKOe BpeMs. IDTO XapakTepHO AJs cJjydasi, KOrja BO-
JOHOCHBIMI MJacT OTPpaHHUEH pekaMu ¢ ABYX cTtopoH. Iloaromy mnpo-
THO3 MOHUXKEHHH B CKBAXKHHE Ha MJHTEJNbHBIM NEepUOd 3KCIJAyaTauHH
NPOM3BOAUTCH O (GOPMyJaaM YCTAHOBHBIUErOCS JIBUKEHHS.
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[TonmKens HAanopoB B CKBa)kKMHAX, 3a.10KEIIHBIX B MEJK/Ypeube,
onpeneasiiores no ¢opmynaam A. B. Poxanosa. Ilonwmkeuune Hanopa
B OAHHOUHO paboTaiolllefi CKBaxHHe COCTapRgsdeT:

2L w(l; —1 ., .
== O In [— : COS — | QJ, (v, 38

Ty, 2/

rae L — mipuHa MexXaypeubs;
Iy n ly— cOOTBETCTBEHHO pAaCCTOSAHMA CKBAXKHHBI A0 pEK, Orpa-
HUYNBAIOMMX MexAypeube (pHc. 28).

7

G /////‘/"

el -l

Puc. 28,

ConocTtaBuM [OHIKEHHE HANMOpa B CKBakKHHE, pAacroJoXkKeHHO# B
cepeiiHe MEXAypeubs, ¢ TeM IOHHKEeHHEeM, KOTopoe HMeno Gbl MecTo
NMpu OrpaHHYEeHHH IOTOKA OIHOH pPeKOoil, T. e. B MOJYyOrpaHHYeHHOM
notoke. [las aroro npumem B dopmyae (1V, 24) paccrosiHHe g0 pekn

pPaBHbIM [MOJOBHHE WIHPHHBI MEXKAYpeubsd (l——) B 3tomM cayudae

pasmiuye NOHHKCHHE B YCJIOBHAX MOJYOTpPaHUYEHHOrO MnacTa W nJaa-
CTa-N0JI0Chl JOCTHraeT MAaKCHMyMa H OTHOIUEHHE IOHHXEHHH B cepe-
AHHe MEeXAypeubsd, PAcCUHTAHHOE C YYETOM BJMANHA 00€UX T[paHHil
(Sn) u TOBKO OQHOH rpaHullbl (Sy), COCTABHUT:

47
n,_..
Sn_ _ T
ST 2

Fo
Ipungr paanyc cksamuinl ro=0,1 x, a paccrosnie go pexk 1000 x,

& )

1O VKa3aHuowy OTHOWENTo nodyuny o' -=U0.95 Takum obpaszonm,
i

B.IHSIHIIE JABVX TPaHIlil NPl pachoaoskeiliid O11BOUHON CKBayKHHBI fa-

ke B CepelHHe MEeXAYpPeubs OUeHb Ma.J0 OT.JIHYaeTcl OT BJIHAHHA
0an0# TpaHiiibl (B paccMOTpenHoM cavyae Ha dY% ) W MOXKeT He yuH-
TBIBAThCSI.

Ecan Bog03abop €OCTOMT H3 GOJLUIOTO uicJa CKBaXHH, Pacrno.’to-
JKEHHBIX B Psay, MapaJae’]bHOM AOJIHHAM pek, TO NOHHKeHHe B CKBa-
JKHHaX BoJo3abopa (Kaxzasi u3 Hux paboraer ¢ aeburom () cocras-
JISET:
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A5 HATIOPHBIX BOJ

> Q }\ 2rl lg ) (V7
S <= ki (‘“‘z—na. S ) (v, 39)
A5 Oe3HANOPHBLIX BOJ
g Ve Qg A LGy W
—H-VH (g - S22 ) (v, 40)

ComocTaBliM NOHHKEHHS YpOBIlell BOALI B CKBAKHHAA B YCJAOBHSIX
MEXKIypedbss W B MOJYOrpanuyenHOM [1J1acTe, COOTBEICTBEHHO BbIpa-
:Kaempre Qopmyaavn (IV, 39) u (IV, 29), npenebperass npu 3T0OM

A
3HaUeHHeM TepBOro 4YJjeHa B CKOOKe (1n—~2;l; -), Kak MaJdeiM 10
ILO

CpaBHEHHIO CO BTOpbIM uJeHoM. Bymem cunrarts BeauunHy [; pasBofi
paccTosiHUIO Bof03abopa A0 O.aunKaliieil peku, orpaHHUKHBAIOLed MeK-
aypeuse ({;=1I). Toraa, noaenus Beipaxenue (IV, 39) na (IV, 29),
NOJIYYUM:

SV, 39)

SV, 29) 1

CrefoBaTeabHO, NMPU 3KCHJAyaTalMH MOA3€MHLIX BOZ B0ji103a60-

paiH JHHEHHOTO THIa HeOorpaHWYEHHOH [A/JUHLI, BAHAHHE BTOPOL Tpa-
NHUBl JIOBOJIBHO cyllecTBeHHO. Tak, ecanm B0ox03abop pacrno/okeH M0

L -
OCH MeRAypeubst (/= ), TO HOHHKEHHC B CKBazkuHax OVIeT B1BOC

MEHblIe, Yen Ha TOM K€ PaCCTOsIHHH B ITOTOKe, OrPAHHYEHHOM OIHOII
pexod, Ilo mepe mpubavkeHus BoA03a00pa K OAHOI 13 peK 3TO pas-
JHYHe CIVIaXKHBAeTCs, 1 €CaH, HalpuMep, B0j03a00p 1aXOJHTCA OT
DEKH Ha pPacCTOSIHII, paBHOM OAHOIH aecsTol mnpl%f MKV peUbs,
TO MOHI/XKEHNS YpoBHCH BojJ03abopa coctassut 90, or nommxeis
B MOJYOrpaHil4eHHONM UOTOKe.

Pacc MOTpeHkbe Cayual (0112 ¢wBaiina 1t pHA CKBAazKHH Heorpa-
HUdelHoll AJMHHBI) SIB/JAKOTCA npe;LerHbmn. Ilpn pacyerax IOHHKE-
HHIl B TpynnoBoM Bon03a6ope MOZKHO Ab30BaThCsl  QOpPMYyI0oM

(1V, 38), cuiitasi B Hell BeAHUUHY Ty pannycoxi «O0ABUIOTD KOJOALA»,
OﬂpeJGJHe)IOTO no dopmyaam (I1V, 22) nan (IV, 23).

TPAHHUIIBI C NMOCTOAHHBIM PACX0OAO0M

Haiboee pannoHadpHbiM ABJIAETCH PacnoNOKEHUe CKBAKHHB MO-
cepenyHe 110J0CH, TaK KaK B 3TOM cjaydae NpH NPOUYHX PaBHbBIX YCJO-
BIHSIX TMOHHKeHlle VDOBHSI OyAeT HaHMEHbIUUM.

Jns pacuera 3KCIJyaTalMOHHBIX 3aIMacoB IPEACTas/Jader HHTepec
onpegeTeHue IMOHMKEHHUS YPOBHSL BOABI B CKBa*KMHE Ha JOCTATOUHO
JTHTeIbHBIA Mepnol ee pafoThl, COOTBeTCTBYIOWMII CPOKy amopTH3a-
nioHHoTO nepHoza Bomo3aGopa (mopsazka 20—30 set). dasg a3THX
VCJI0BHIT MOHMIKEHIIE VPOBHSI BOALI B CKBaKHHe OyaeT TAaKHM ke, Kak
B OZHOW H3 CKBaXkHH psifla «0eCKoHeYHo#» aauubl. Ha puc. 29 uso-
Gpa)keH TakoH psx. JIMHHH, HANpaB/JIeHHblE NepNeHAUKYAApHO psiy
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ckBaxkMH MN H npoxoAsimiye yepe3 CepeMHbl PacCTOSHUN MeXKay
HUMH, SIBJSAIOTCS TIPAHHUHBIMH JHHHAMH TOKOB, OTAE/AIOIMHMH 30HY
BJUSIHHS OJHOH CKBaXKMHBI OT Apyro#l. D10 Kak Obl TOHUaliiHe BOJO-
ylopHble neperopoAkd. [lns ogHOH OTAeNbHO B3fITOH CKBAaXKHUHBI pPsiga
3TH [eperopoikH MOXKHO pacCMaTpHBATb KaK NMOBEPXHOCTH ABYX BO-
JAOYNOPHbIX NJaCTOB, OrPAHUUMBAIOMIMX MOJOCY BOAONPOHHLIAEMBIX
IOPOJ.

[Tonu:KeHne ypoBHS BOJABI B CKBaxuHe «GecKOHEyHOro» psiia B yc-
CIOBUAX YCTAHOBHMBIUErocs ABHXKeHHA no ¢opmyne Mackera — Jledt-

6eH30HA BbIpAXKAETCs:
NN AN
gt
TN

Puc. 29.

_Q B n/
S = Tkm (‘“ Barg + “E) ’ (IV, 41)

rae [ — paccrosiHde [0 KOHTYPOB MHTAHHS, HAXOMSIIHXCH OT CKBA-
JKHHBI B DAaBHOM YyJajieHHH B 00e CTOPOHDI;
B — mmpuna nosocel BOAONPOHHLAEMBIX NOPOJ, PABHAf paccrosi-
HHIO MEXIYy CKBa)KHHAMH «0eCKOHEYHOro psiga».

Ilpu oTcyTCTBHH (PHKCHPOBAHHBIX KOHTYPOB MHTAHHA M HEOTpaHI-
YEHHOW JJIMHE NOJOCHI BEJHYHHOH | CllefiyeT CYHTATh HEeKOTOpyio MpH-
BEACHHYIO BEMHYHMHY, XAPAaKTePH3YIOLLYI0 <«AaJbHOCTbL JelICTBUA» JIH-
HeltHoro BOa03abopa (L,), H3MEHSAIOMErocst BO BPEMEHI.

Takum obpasom, dopmyaa (IV, 41) Momxer 6LITH 3anucana B Cie-
IYIOULeM BHJe:

_Q B wl,
S= 2rkm (m 2ary T B ) (v, 42)
B ycioBusx 6e3HanopHbIX BOA:
_ pre_ Q[ B =Ly

Hepeoiit used B ckoOkax ¢opmyn (IV, 42) u (IV, 43) swipaxaer
CONpOTHBJEHHe B 30He A, NmpuMBKaolmell K CKBaXKHHE, Ije MPOHCXO-
AMT HCKDHBJIEHME JIHHHH TOKOB. Bropoll usen xapakTepusyer comnpo-
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THBJEHHE B 30He B, rie ABMKeHue fBJsETCH (HAKTHUECKH TNJIOCKUM,
T. €. JIMHHH TOKOB B IJaHe napaJiaelbHbl APYr ApPyry (cM. puc. 29).

IIpu mautenpHolt paGoTe CKBAa:KMH H PACIPOCTPAHEHHH JeNpeccHH
Ha 3HAUMTEJbHOE pACCTOSIHHE IOHHKEHHE B CKBaXXUHe B OCHOBHOM
onpejeseTcd TeM CONPOTHBICHUEM, KOTOPOE TMOTOK HCNBITHIBAET B OG-
JAcTH TJIOCKO-TapaJenbHoro JABU:KeHHs (30Ha B).

3aBUCHMOCTb MPHBEJEHHOH JAJUHBI BJAHSAHUS OT BPEMEHH MOIKET
ObITh HaljJeHa W3 CONOCTABJIEHHS YPaBHEHHH HEYCTAHOBHBIIETOCS H
VCTAHOBHBHIErOoCs JIBHXKEHHA NJOCKOro noToka. Ilepeasi 3agaua umeer
pewienue B Teopuu TenjonposoAHocTd (JIsikoB, 1952). Ecam nonsso-
BAThCSI THAPOreoJ0rHUYecKUMU 0003HAUCIIMAMH, TO NOHUKEHUE YDPOBHS
BOAB B T'ajlepee B VCJIOBHSAX HANOPHBIX BOA BHIPAKAaeTCs

. q “at

‘S—‘W —, (v, 44)

rie ¢ — MOCTOSAHHBII NPHTOK K rajepee Ha eUHHLY ee JJIUHBI C ABYX
CTODOH.

DTOT NpHTOK no ¢opmyde [wonwon s yCTAHOBHBILETOCS JBHKeE-
HHS coCTaBJIsieT:

__ 2kmS
g==7—.

(1V, 45)

[IpupasuuBas pacxoasl B dopmynax (IV, 44) u (1V, 45), Hafigem
BHIpaXKeHHe NajJbHOCTH AeHCTBUS JHUHEHHOro Bojpo3abopa
2

Li=—"=Vat==1,125V at . (1V, 46)
V=
[ToncraBus 3T0 3nauenue L, B dopmyay (1V, 42), noayuum:
. Q B 3,55 v at
S= Qrckm <In 2nra + B ) (1V, 47)

ComnocTaBuM BeJIHYHHBI NpHBEAEHHOIo paauyca (Ry) B yCaoBUAX
panuajJbHOro NOTOKA M MNPUBEAEHHOH AAJbHOCTH NeHCTBHSA JUHEHHOTO
Bono3abopa (Ln) B NMJIOCKOM HOTOKE, BOCHOJb30BABUIHCH (OPMYIaMH
(IV, 7) u (1V, 46):

Rn 1,5l/ at
et =1,32.
Lo 1125V at ’

Takum o6pasom, Ha TOT K€ MOMEHT BPEMeHH { OT HauaJa OTKAayKH
ee BJIMsIHHE B PajUaJbHOM MOTOKE pACHpOCTpaHseTcs AaJplie, uem
B mjockom. OnHako BJHsIHHE NPHBEAECHHOTO pajiuyca Ha TNOHHKEHHe
YPOBHSI BOJH B BOJ03a00ope B pagHasJbHOM NOTOKE 3HAUHTEJBHO MEHb-
e, 4eM B IJIOCKOM, TAK KaK B PaAHajbHOM TNOTOKEe [OHHMKEHHE 3a-
BUcUT oT qdorapudma Ry (IV, 8), a B mjaockom npu aauTeldbHOH 3KC-
nayaTalHd nponopuuoHaseHo BeauumHe: L (IV, 45).

ChengoBaTebHO, NP NPOUHX PABHBIX YCJOBHSX NOHHXKEHHE yPOBHS
BOMbl B CKBaXKHHE, 3a/J0KEHHOH B nJacTe-noJoce, NPOHCXOAHT ropasnio
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ObicTpee, ueM B HeorpanvuyeHHoM mjacte. OOGBbACHAETC 3TO TEM, 4TO
B HEOTpAHUUEHHOM IJIacTe BOJA NMpUTEKaeT K CKBa)KHHe CO BCeX CTO-
pOH, a B NJacTe-NoJjoce (POHT NHUTAHUA CKBAaXKHMHBl CHJBHO CYyXeH
¥ [JA obecrneueHusl TOro ke paebuTa CKBa)KHHB! TNOHHXKEHUHE B Hel
JIO/>KHO ObiTh 60JIbIIe M YBEJUUUBATLCA BO BpPeMeHH ObIcTpee.

Boaee oGmuit ciyyal pacnosioKeHUsi CKBaXKHHBI B NJACTE-MOJOCE
paccmorpen @. M. Bouesepom (1959), koTopbIM mosydeHa clenyio-

mas Qopmyna:

__Q -0,168 3,551 at ,
=g (N =2+ ) 1V, 48)
rosm—BT

rie [ — paccrosinie CKBaKUHbI OT OJuKaiiliedl BOAOYNOpPHO# rpa-

HHLBI.

[Ipu pacno/ioykeHud CKBAXKHHBI TOCEPEAHHE TOJOCH:
l——fz-' sin'i—sin T =1
=2 g~ oM=L

Torpa ¢opmyna (1V, 48) o6pamaercs B dopmyay (1V, 47), xoropas
COOTBETCTBYET UACTHOMY CJAydYalo pAacClHOJJ0KeHHsI CKBAJKMHBI Ha paB-
HBIX PAcCTOAHMUAX OT rpaHul moJsockl. OObIYHO B npedesaax MHoJoCh!
B003a00p COCTOUT M3 HECKOJbKHX CKBaXHH, PaCHOJAaramwiuxcs B pai,
nepeceKawU il NJAACT-NOJOCY TNeprnedauKyJasapHo ee rpanunam. Pac-
YeT TOHMWKEHUH B CKBa’KMHAX MPOU3BOAHTCA B 3TOM CJjydyae Takxke
no gopmynam (IV, 42) u (I1V, 43) npu NpUHATHH B HHX 33 BeJUUNHY
B cpeaHero paccTosiHUS MEXKAY CKBa)KMHAMH pAfa.

PABHOPOIAHBIE TPAHHLI

ITnact-mosoca MoKeT WMeTb PAa3HOPOJHbBIE TPAHHLUbLI: HA OJHOH M3
HHX pacxoj TNOTOKA NpH 3KCIJIyaTauuH BOAO3abopa He H3MeHsercs
(00bI4HO OH MOXKeT ObiTb NMPUHAT PaBHBIM HYJO), a Ha ApPyrod — i3-
MeHseTCsl, HO HaMop COXDPAaHseTcs MOCTOSHHBIM. Takue yc/joBHA CBOII-
CTBCHHB, HANpHMeEp, NMOA3EMHBIM BOZAM B PEUHBIX Teppacax, CJOKEH-
HBIX MeCYAHBIMH OTJOXKEHHSAMH, BJIOXKEHHBIMH B BOJAOYMNOPHBIE KOpeH-
Hble Mopojbl. Torga Ha rpaHuue C NOCJAeHUMH COOJIIORAETCA yCJI0-
pue Q=const=0, a Ha Apyro# rpaHuue, ouepyeHHOH pPYCIOM pEKH,
H=const (puc. 30).

ITpi paborte Bono3abopa B 3THX YCIOBIAX “€pPe3 HENPOAOIKHUTENb-
Hoe BpeMsi, 0e3yCJIOBHO MeHblilee, yedM CDOK, Ha KOTOPBII pacCyuThi-
BAIOTCST 3KCIAyaTal[llOHHbIE 3aMachl, ABil’KeHile NMPaKTHYECKH CTAOHJIH-
supyercs. ITosToMy pacyernl TMOHMIKEHHHT VPOBHA TPOH3BOASATCA IO
dopmyTaM yCTaHOBHBLUETOCA ABHIKEHHS.

[Tonmrkedie ypoBHS BOAB B OOHMHOUHOH CKBaxKkHe mo ¢opmyae,
npepaoxkendoit H. A. Oruabsu (1951), Buipaxkaerca:

Sy= =" -m[“” ctg ’“B")], IV, 49)

07 Tnkm o oB
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raie B — mHpHHAa NOJOCH BOJONDPOHHIAEMbIX NOPOX;
[ — paccTosiHHE CKBAXHHbl OT DEKH.
Jlas Ge3HamopHBIX BOJ 3Ta QOpMyJ/a HMeeT BHIL:

1,13B n(B—1{ ,
=H=V 1= L [LPE g B0 (v, 50)

Fo

Bausinue BOZOYHNODPHOTO KOHTYpa Ha TOHHJKeHHe Hepesauko. Tak,
ecd WHpHHA nosocyt 1000 M u ckBaxuHa pacnionoxeHa B 100 x o1
BOAOYMOPHOH TPAaHUIBl, TO NOHH)KEHHE B HeH NpH IPOUHX PaBHBIX YC-
JOBHSIX TOJbKO Ha 159 OGousblie, yem HOpH OTCYTCTBHH 3TOH TpaHHIBI.

[Ipu 3an05keHHM CKBaXKHHBI NOCepexvHe MOAOCH Ha/HyHe BOIOYNOp-
HOH I'paHHubl IPAKTHUUECKH He BJIMSET Ha TOHHMXKEHUE.

Dopwmyast (IV, 49) u (VI, 50) npu ouenb MaJoM pacCTOSAHUM CKBa-
KHHBl OT BOAOYMOPHON TpaHHUbBl OKa3pIBAKOTCS HEJCCTATOYHO TOU-

HBIMII H 3HAUHTEJABHO 3aBBLILIAIOT BEJHYINY NMOHHXKeHIs yporus. Tak,
W B-10) o

npu [—B, ctg——5;——0, a nockoabky ctgl=oo, 10 S—>0c0. B meficTBu-

TEJLHOCTH XKe TIPH pacro/ioKeHWd CKBAXKUHbI Y C€aMOro BOAOVIOpa

nolvXKeHue B Hell Oyaer ToJbKO BABOe 0odibule, YeM MPH OTCYTCTBUY

BOJNOYIIOPA.

BOJOHOCHBIN NJACT,
OrPAHHYEHHBIH KPYTOBbIM KOHTYPOM

J11000f BOZOHOCHBIH IJIACT HMeeT 3aMKHYThle B NJaHe TpaHILBb! .
OxHaKo NpH OTHOCHTeNbHO HebObIWMX (M0 CPaBHEHHIO co BCeH M.10-
11a4bI0 PacnpocTpaHeHHsi BOJAOHOCHOTO TOPH30HTA) pa3Mmepax palioH-
HOM jJenpeccHn BoA03afopa yAaJjelHble TPAHHLUB MaJdo BJAHAIOT Ha
SKCITyaTalHOHHbIE 3alachl M IPH HX OLEHKe MOXKHO: a) mnpeHedpeub
BAMAHHMEM BCeX TpPaHHIl (Heorpand4yeHHBI mnJaacT), 6) YYHUTHIBATH
TOJBKO OZHY TpaHuily (Mo.JyoTpaHWUYEHHBIN NJIacT), B) yYUTBIBATH JBE

TpaHKpbl (MJacT-noJoca).
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[Ipn nebonbuioN NJOLWAAH PAacNpOCTPAaHEHHsT BOAOHOCHOIO IOpH-
30HTa Ha (QopMHPOBAHUE JAeNpPecCHOHHOH BODOHKM uepe3 HEKOTopoe
BpeMsi Bo Bce OoJibllied Mepe HAauyMHAIOT BJHUATb BCE TpaHUllbl BOAO-
HocHoro naacra. [Ipu atom B 60JbIIMHCTBE CaydyaeB peatbHblii KOHTYD
BOJOHOCHOTO T1/1aCTa MOXHO 3aMEHHUTb HEKOTOPBIM KDYFOBBIM KOHTY-
poM, paauyc kKortoporo (Ry) onpepensiercsi nyrteMm NpHPABHUBaHHA
nJoiazu pacrnpocTpaHeHuss BOAOHOCHOro ropusonra (F) K nJioumiagn
pPaBHOBEJINKOIO Kpyra:

Re= /£ =065y F. av, 51)

KoHTyp, orpaHHYMBaIONMH BOJOHOCHBIH NJAaCT, MOXKET Xapakre-
pU30BATbCS BECbMa pPa3HOOOPA3HBIMH TUAPOTEOJOTHUCCKUMH YCJAOBHSI-
MH, NpeAeabHbIMU CAyUafiMH KOTOPBIX SIBASIOTCSH:

a) KOHTYyp, Ha KOTOpPOM Hanop MOA3eMHBIX BOJ MOXKET paccMar-
pUBaTbCsl KaK IOCTOSIHHBIN, HE H3MEHSIOMHMACH MOJ BJAUSHUEM BOIO-
3abopa (Hanpumep, pacrnosoxKeHHe Bogo3abopa Ha OCTPOBE, Ha yua-
CTKE MEXJy PyCJOM peKH M Ayroo6pa3Ho H30THYTOH CTapHueil);

6) BOJOHOCHBIH IJIACT OKOHTYpPEH BOJOYINOPHBIMM MOPOAAMH M Ha
rpanuiax maacta pacxold NOA3EMHBIX BOJ paBeH HYJIO (Hampumep,
HeOosbuike MYJbJAbl, OrpaHHYEHHbie BbIXOJaMU CaAabOHPOHHIIAEMbIX
Nopox).

FPAHHHA C NOCTOSAHHBIM HANOPOM

IToHHKeHHe YPOBHA BOJABI B CKBa’XKHHE, 3a/I0KEHHO! B IIEHTpe yya-
CTKa, OTPAHHYEHHOTO KPYrOoBbIM KOHTYPOM NHTAHHS, HPAaKTHYECKH
yCTaHABJHBACTCH UYepe3 KOPOTKoe BpeMs.

[lonnxenne ypoBHA BOJAB B CKBaXKHHE ONpeAe/sercss N0 KJaacCH-
yeckiM Qopmyaam [Hontou:

OJ11 HAamnoOpHBIX BOX

So= 2 . In B, (IV, 52)

0 2nkm ro

AJs 6e3HaNOpPHBIX BOJ

Sy=H—) H'— 9 . 1nRe. (v, 53)

K
ry

FPAHHLIA C NOCTOSAHHBIM PACXOJOM

[Ipu BozoynmopHBIX rpaHuiax BOJOHOCHOTO MJacTa JBHKEHHUE TOJ-
3eMHBIX BOJ K CKBaXKHHE HMeEeT pe3KO BbIPAXKEHHbI HeyCTAHOBHB-
IWIHACA XapaKTep M MNOHUXKEHHS B CKBAaXKHHE HeNpepbiBHO BO3PacTaioT
Bo BpemeHu. [Ipu gaurensno#t padoTe CKBaKUHBI, PAaClOJOMKEHHOH
B LEHTPE MYJb/bl, BeJHYUHA [OHHMKEHHUS B 30HE €e BJHIHHT MOXKeT
ObiTh Oonpenedena no ¢popmyne Mackera:

Q R¢ | 2at 3
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r1e r — pacCTOSIHHE OT CKBAXKHHBI [0 TOYKH, B KOTOpO# onpexesns-
eTcd noHuxenue S.

CoOTBETCTBEHHO AJf 6e3Hanopr1x BOJ,

2
S=H— ]/H’ (e 20030 v, 59)

Baxno o6paTtutb BHHMaHHE Ha TO, YTOo BpeMsl (f) BXOAHT B dop-
myay (IV, 54) B nepsoil cremenu, a He TOJA 3HAKOM Jorapudma, Kak
B (opMyJy, COOTBETCTBYIOLLYI YCJAOBHSM HeOUpPAHHYEHHOTo T.JaacTa
(IV, 6). CnenoBatesabHO, NOHMKEHHE YDPOBHSI BOAbI B 1JacTe, orpa-
HHYCHHOM BOJOYHOPHBIMH HOPOAAMH, NHPOUCXOAUT 3HAUHTEIBHO Obi-
CcTpee, yeM B HEOTPaHHUEHHOM MJ1aCTe, TAaK KaK MOCTYIJeHHe BOIb
K CKBa)KHHEe B CBI3H C Pa3BUTHEM JENPECCHH MOKEeT MPOUCXOANTD
TOJNBbKO 3a cyeT cpaCoTKH €CTECTBEHHBIX 3arnacoB B TNpegeaax mnJao-
1411, OTPAHHUEHHOH BOAOYNOPHBIM KOHTYPOM.

[nst onpeneneHust nonuxenus ypoBHSL (So) BOABI B CKBaxKuHe, H3
KOTOPO# MNpOH3BOAMTCA oOTKauka, B dopmyaax (IV, 54) u (IV, 55)
Hal0 TOJOXKHTb

S=S8,, r=r,

Popmyna (IV, 54) nocrae 370it NOACTAHOBKH U PACKDPBITHS CKOBOK
npeoGpasyercss P. M. boueBepom caepyoomum o06pasont:

S Q. O4TRs | Qut

Inkm ro ' w=kmR:

(1V, 36)

[TepBoe caaraemoe BeIpakaeT TOHHXKEHHE B CKBaxuHe 1o ¢op-
myae Jlionion B yCJAOBHSIX YCTAHOBHBUIEIOCS ABHXKEHUS TNIPH pajguyce
nuranus 0,47 Ry. O6o3nauum ero S’. Bropoe canaraemoe, o6o3Hauen-
Hoe S”, BblpazKaer yMeHblUeHde o0bera BOABI B I1acTe NpH IKCnaya-
Taluu, B 4eM MOKHO y6eaHThCsl, eC’all paccMOTpeTb YcCJOBHS Oe3Ha-
nopHelx BoA. B 3srom cayudac B dopmyae (I1V, 56) BMmecto kKoabdi-
lilleHTa nbesonposomLOICTn a caenyeT TOCTABUTh KODPHUUEHT YpPOB-

-1
HEeNpOBOJHOCTH Qy= —;Cp-

[Tpunse m=hep, noayunm:

"__. Qayt _ Qt Qe -
S = R TRA T WF IV, 57)

rie F — njomanb pacrnpocTpaHeHusi BOLOHOCHOTO TOPH3OHTA.
Q! npencrasaser coboit oOmuit o6bem Boasl (V), orkauanHoi 3a
BpeMs f, 1O3TOMY:

5":1"/15- (IV. 58)

V 14 oy
Beauunna WG————S npeacrasaset coGoit NoHMKelHe yPOBHS, KO-

Topoe GoJiee WAM MEHee DaBHOMEpPHO Mo MJOMALH PAaCHpPOCTpaHeHUs
BOJOHOCHOTO TOpPH30HTA, TAK KAK B JAHHBIX YCJOBHSIX AENpeCCHOHHBbIC
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KpHBble MepeMelalnTcs BO BpeMeHH NapaJielbHo cebe (KBa3HCTalHO-
napublii pexum). OOmee NOHUKEHHE B CKBaXKHHEe COCTABMAET
So=S8"+S8", uto cxemMaTHYHO MOKasaHo Ha puc. 3l.

[Mouuxenue S’ 00ycJjoBJeHO TeM CONPOTHBJEHUEM, KOTOpoe mpe-
ofoAeBaeTcsd NpH IBUKEHHH BOJBl MO MNJIACTy K CKBaXHHe, MOHMXKe-
e S” — ocylueHueM nuacra (6esHallopHble BOABI) HJH H3BATHEM
BOAbl NpH YOpPYroM pexxuMe (HamopHbie BOJBI).

B HeKOTOpbIX THAPOre0/JOTHYECKUX YCJAOBHAX 3TOT Mpolecc MHOHHU-
JKeHHSl yPOBHs NOJA3EMHBIX BOJA MOXeT CHJbHO 3aMeJIHTbCA H JAaxe
[IPUOCTAHOBUTHCSI, T. €. [BH-
XeHHe CcTaHeT YCTaHOBUB-
wuMcesi. Hanpumep, ecau Bo-
JOHOCHBIA J1ACT, U3 KOTOPOTO
OTKayHBaeTcss BOAA, Haxo-
JUTCA B THAPABJAHYECKOH CBH-
34 ¢ NOTOKOM T'PYHTOBHIX BOJ,
KOTOPBI B €CTeCTBeHHBIX YyC-
JIOBHSX IIPOXOAHMJ «TpPaH3H-
TOM», TO npH 00pa30BaHHH
JIeIpeccHu 3TOT TOTOK yac-
THYHO HJIH MOJHOCTBIO MOXKeT
NpHUBJAEKAaTbCA K BOA03a00py

Puc. 31. (cM. puc. 16). B 3rtux ycjo-

BHAX, eCd JeOHT Bogo3adopa

He IpeBbIIAaeT eCTECTBEHHOrO pacxofa IOTOK4a, TO Yepe3 HEKOTODPOe
BpeMsi HacTynaeT crabunusanus ypoBHeH BOAbl B CKBaXKHHAX.

[TonoGuoe ke gBreHHe UMeeT MecTO B Tex cJayuasX, KOTAa Yypo-
BeHb PPYHTOBBIX BOJ pacliosaraercsi Ha TaKoH HeOOJbIIOH ray6uHe,
YTO HCHapelde ¢ MOBEPXHOCTH TPYHTOBBIX BOI B €CTECTBEHHBIX YCJO-
BHSAX ObLIJIO paBHO MHTaHUIO UX atMochepHbiMu ocankamu. [Ipu obpa-
30BaHHH HeNpecCHd UCHapeHue ¢ [OBEePXHOCTH TPYHTOBBIX BOX yMEHb-
WHTCA HJAM NPEKPATUTCH H, Clel0BaTeJbHO, BO3HUKHET NUTaHUe BOJO-
HOCHOTO TOpH30HTAa HHOUAbTpauued armochepHbix ocafkoB. Ecau
oT6OP BOJABI HE NMPEBOCXOAMT BEJAHYHMHBI 3TOTO MUTAHHUS, TO uyepe3 He-
KOTOPOe BpeMs Npousolper crabunausauus ypoBHell BOAbl B CKBaiKH-
Hax BoIo03abopa.

Caeayer UMeTb B BHAY, YTO CTAGHJM3AallUs MOHHMXKEHIIT B PaccMoT-
PEHHBIX Bbllle cayuasix oO0bsCHAeTcsl paBeHCTBOM 0TOOpa BOABI H3
CKBAXKIH YBEIMYENHIO MHTAHUS BOJOHOCHOIO TODH30HTA NPH 3KCHJAya-
TauHil. Ecan ycuaenuss NUTAHHsI BOJAOHOCHOrO TOPH3OHTA Npu odpa-
30BaHl JeNPeccHOHHOIl BOPOHKM HE ITIPOUCKOAHT, TO HE3ABUCHMO OT
pPacxola eCTeCTBEHHOro MOTOKa CTAa0W/IM3AaLHH MOHMXKEHHH He HacTy-
11acr.

mriad b

Tngr
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Trasa V
FTMAPABJIMYECKHE METO/bI

[Ipy ompenenenun 3KCNAyaTalHOHHBIX 3aMacoB THApPAaBJAHYECKHE
MeTOAbl NPHMEHSIOTCH] A/ YCTaHOBJEHHS 3aBUCHMOCTH IOHHKEHUS
B CKBaxKHHe OT ee AebuTa M pacyera B3aHMOJAEHCTBHS CKBAXHH.

KPUBBIE JEBHTA

[ebut CKBaxKMHBI W MOHHXKEHHE YPOBHS BOABI B HeHl CBA3aHbl
(OyHKIHOHAJIBHOH 3aBUCHMOCTbIO. B THIpOreosoruyeckoll Jautepartype
MOHHUKeHHe OOBIYHO PAacCMaTpPUBAETC KAK APryMeHT, a Je6uT — Kak
(yHKUHSA, 4TO 6bII0 NMPaBHABHO, KOrAa He CYyLIeCTBOBAJIO HAaCOCOB,
CnocOGHBIX NMOAHUMATb BOAY C 60JblIoN rJy6uubl. B 3Tux ciayuvasx
3a7aBaJIUCh MOHUKeHHeM, JWMHTHPOBAHHBIM IIpeesJoNM BCacblBaHHA
Hacoca, U onpejenssad COOTBETCTBYIOWMNHA eMy He6UT CKBaxKuHbl, B Ha-
cTosimee BpeMsl B CBfA3H C IIMPOKHM NpHMeHenHeM TJAyOHIIHBIX HACO-
COB MOJOXKeHUe PaJHKaIbHO H3MeHHJoCh, [lo3tomy mpu pacuerax cie-
IyeT 3a1aBaTbcsd AEeOUTOM CKBAXXUHbBI KAK 3.71€MeHTOM 3KCIHJyaTaiHoH-
HbIX 3aMacoB MOA3€MHBIX BON M ONpeleldsTh COOTBETCTBYIOIlee eMy
MOHHKeHHUe AHHAMHYECKOTO YPOBHSI BOABI B CKBa:KHHe., DTO HE TO.IbKO
[IPABHJIbHO MO CYIIECTBY, HO U yHoOHee A/ pacyeToOB, TAK KAaK J715
TOTO, 4TOOB! paccuuTaTbhb He0UT CKBa)XKHHbI B YCJOBUAX B3aHMOJEli-
CTBHSl NMpPH 3aJaHHLIX MOHUKeHHAX, OblI0 O6bl HeOOXOAHMO KaxKIbii
pas peuraTb COBMECTHO CTOJIBKO ypaBHeHMH, CKOJbKO CKBa)XHH B BO-
103abope, YTO NPAKTHUECKH HEBO3MOXKHO 0e3 MNpHMeHeHHS MaIllHH-
HOl MaTeMaTHKH.

[To npuBeneHHbIM COOOpaxkeHHAM BeJNHUYMHY JebuTA CKBaKHMHH
cIe1yer paccMaTpHBATh KaK aprymMeHT, a [OHHMKeHHe — KaK ero
(OYHKITHIO.

Kpusble mebuTa, Bbipakaroliue 3aBUCUMOCTb NOHHIKEHHS OT He-
61Ta, CTPOSATCS MO JIaHHBIM ONBITHBIX OTKAayeK, MPOU3BOASALIMXCS MIi-
HIMYMOM C AByMs Ae6UTaMH, U 3KCTPAMOJUPYIOTCS AJAS onpeneseHus
TIOHHKEHUST B CKBAKHMHE NPH 3allPOEKTUPOBAHHOM faebuTe. YpaBHEHHS
KDHBBIX JAeOuTa B HANODPHbIX H Oe3HANODPHBIX BOAAX HECKOJbLKO OTJIi-
qarre.

B HanopHbIx BOmax, Kak 370 caefyet u3 ¢dopmyabl [liomon, no-
HIDKEHHe yBe/JHUYUBAaeTCs MpPOMOPHHUOHANBHO AebUTY, T. e. yAeldbHbiil
1ebutT — BesmyuHa noctosgHHad. OmnpenesneHue 3KCMIAyaTaUHOHHOTO
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noHikenuss (S,;) mpu skcnayatanuoHHom nebute (Q,) cBsizaHO cJe-
LyIoLLell 3aBHCHMOCTBIO ¢ NMOHHKeHHeM (S) u pebutom (Q) TpH OMBIT-
HOH OTKauke:
3—_—%’— . S. v, 1)
TeopeTnueckas 3aBHCHUMOCTb MEXAY MOHMXeHHeM H AeGHTOM yul-
THIBA€T TOJBKO CONPOTHBJEHHE JBUXKEHHIO BOAbBI B BOAOHOCHOM mJja-
CTe, NpOUCXOAfALLee NP JaMHHAPHOM peXuMe, HO He NPUHHUMAaeT BO
BHHUMaHHe MOTEpPH HamNopa B CTBOJie CKBA)KHMHBbI, [Ae [ABHXKeHHe Typ-
OyJEHTHO, a TaKXKe BO3MOXHOCTb BO3HUKHOBeHHS TYpOYJIEHTHOCTH
B GuabTpe W B npudabofiHof 3oHe. Mcxons u3 Toro, uto B OgHOH 00-
JACTH JBHXKEHHS BOIbl NpPOABJAAETCH JaMHHApHbIH peXHUM, a B ApPY-
rou — typOysneHTHbH, [lonon Oblia npennoXeHa ciaenylouwias 5MIU-
pHueckas GopMyJaa mJsi NOCTPOeHHUs KpUBOH nebOHTa B YCJAOBHSIX Ha-
MOPHBIX BOJ:

S=aQ + bQ?, (v, 2)

rpe a H bHSHIHHqueCKHe napaMerphrl, oOnpeieaseMbie IMpH OIbIT-
HbIX OTKAauyKax.

[Tapamerp a Kak ©6nl BbIpaxaer <«JIOJIO» Y4aCTHS JaMHUHApPHOTO
IBHXKeHUsI, mapaMeTp b — TypOyJeHTHOrO OBUXKeHUs B obuieMm pac-
xope Boab. C yBesuueHuem [ebHTA CKBAXKHHBI poJb TypOyJ/eHTHOro
IBHXEHHS OTHOCHTE/JBbHO BO3pacraer, 4TO yuuTbiBaercss GOpMyJioH
(BO BTOpPOM cJaraeMoM BeauuHHa @ BxoAHT B KBanpate). Ilpu
b=0, 1. e. Korna BO Bcel 06JsaCTH (UJAbTPALHH JBHUXKeHUe JaMHHaAp-
HO€, 3aBUCHMOCTb febuTa OT MOHHXKEeHHS OKas3biBaeTcs JHHEHHOH, uTo
COOTBETCTBYyeT TeopeTHueckKod QopmyJdie [lonou njs HANOPHBIX BOML
(V, 1).

UroOnl mocTpouTh KpHUBYIO mebuTa M 3KCTPano.JHpOBATHL ee O 3a-
JAHHOTO pacxoja, Claefyer onpeneautb B dopmyae (V, 2) napamerphl
a u b. J1as 310ro HeO6XOAHMO HMeTb JaHHLIe O MOHHKeHHAX S; u S,
npu ABYX pacxomax Qi H Qg UTO MO3BOJIAET COCTAaBHTbL [Ba YpaBHe-
uist o dopayvae (V, 2), pelleHHe KOTOPHIX AaeT 3HAyeHHst MapaMeT-
poB a u b:

S

Q== Qg—sz: (V, 3)
Se Sy
_ @ O
b= 0.0, v, 4)

Jlast yMeHbUICHHST BO3MOXHOH OWIMOKU NP 3KCTPaNoJsUul MOHH-
JKEHHs1 Ha 60.blUHil (3KCMJAyaTalUUOHHBIH) He6UT OOMH H3 pacXonoB
NpPH ONBITHOH OTKAauKe [JOJKeH ObITb MAaKCHMaJIbHBIM [Jist Hacoca, KO-
TOPbIM NPOM3BOAUTCA OTKAUKA.

Becbma mpocT M Hargspen rpadoaHadHTHUYECKHII MeTOX IOCTpoe-
HHUsT KpuBoi aefuta no ypasHennwo (V, 2), npeanoxennnit M. E. Anb-
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tToBckum  (1940). Paspenus o6e wactu ypaBHeHHS Ha @, MOJAYYHM
ypaBHeHHE NMPAMOIL:

S -
U=a—’er- (V, 5)

Ilo nanHBIM OTKaueK, NPOU3BeJeHHBIX NP ABYX OdebuTax, BbIUUC-
JAI0TCA OTHONIEHUS 0 T. €. BeJUYHUHBI, OOpaTHble yHAe/jbHbIM fAelu-
TaM. 3aTeM CTPOUTCA rpaduk, Mo OCH OPAMHAT KOTOPOrO OTKJaJbiBa-

|
[
|
[
{
I
I
|
I
[
|
|
|

1 ! ) . i
/A A A V)

-

S
I0TCA SHAUeHUd —5 , a MO OcH abcuuce 3ravenusi Q (puc. 32). Yepes

NoJlyyeHHbIe TOYKH NPOBOAMTCS MpsiMasi, HauaJbHAs opAUHATA KOTO-
pO¥ BbIpazkaeT MapameTp @, a TaHreHC yraa f paBeH 3HAYEHHIO mapa-
Merpa b. BriuucasaTbh 3HAQUEHHs 3THX NapaMeTpoB HeT, OZHAKO, HeOl-
XoAuMOCTH. sl onpenesieHUs TNOHUIKEHHUS MNPH NPOEKTHOM JeluTe
HOCTATOYHO NPOLOINKHUTHL NMPAMYIO A0 TOYKH, COOTBETCTBYIOLUEH 3TOMY

ne0UTy, HAHTH 3HAueHHe -54 no IlukKaJje OpPAMHAT M 3aTeM BhiYHC-
3
JUTh S,

[IpuBemem mpumep pacdera. [omycTum, uTO NMPH ONBITHLIX OTKAY-
Kax ¢ pedutom Q=5 a/cex u Q=8 a/cex MOHUNKeHHS COOTBETCTBEH-
HO 6biin S;=2 m u Sy=4 M. TpeGyercsa onpenenuTb NOHUMKEHHE YPOB-

s npu pebute 15 afcek. BrluncisieM OTHOUIEHHS %:%=0,4 H
1
S, 4

©—=§=0,5. Hanocum st Touku, umerowiue koopaunartot (5 u 0,4)
2

u (8 1 0,5) Ha rpaduk (cM. puc. 32) U NPOBOAUM Yepe3 HHX MPAMYIO,
NpoJOJMKasd KOTOPYIO, HAXOAMM, YTO 3KCIUIYAaTAlHOHHOMY neluty

S
15 2/cex cooTtBeTcTBYeT OTHOWmeHHe — - =0,74. CaeposaTelibHO, MO-
2
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HUXKEHUEe YPOBHS BOABI B CKBarKUHe NpHU pacxome 15 .1/cex cocraBurt:
S,=15:0,74=11,1 u.

B ycanoBusix Ge3HamopHbIX BOJ 3aBHCHUMOCTb MeXAy Re6GUTOM H
TIOHMXKEHHEM BBHIpaxKaercs Teoperudeckoil ¢opmynoil [lioniou:

__ wkS(2H—-S)
Q= R -
n—m
ro

3ty dopMyay MOKHO npeo6pa3oBaTh CJAEAYIOUIUM 06pa3oM:

Q=mS —nS?,
rie
OQnkH
m=— 2R (v, 6)
In ﬁ.
ro
. nk
n=—"5
In—
Iy

IIpu onbiTHBIX OTKAukax ¢ aByMs pacxomaMu Q; u Qp H COOTBET-
CTBEHHO TIOHMXKEHUsMU S; u S, noayuum [ABa ypaBHeHHS, pelias Ko-
TOpble COBMECTHO, Ollpelle/IUM MapaMeTpnl Ml H 1.

O O
S S
n—“sz—_'gl‘-, (V, 7)
m:%%—n&. (V, 8)
1

Pewas xkBampatnoe ypasHenue (V, 6) OTHocuTeabHO S, MOJYUYHM:

S — m——Vr;z;—‘inQ - (v, 9)

ITo sroit popmy.e MOXKHO oONpenesuTb IHOHHMKEHHE B CKBaKHHE,
3a1aBUIHCh 3KCMIYATALHOHHBIM HeOHTOM.

®opwmy.10it (V, 6) He yuuTHBaKTCA BO3MOXKHOCTH BO3HHKHOBEHHS
TypOYIEHTHOCTH IABHKEHHUS BOAB B NpH3aboilHOH 30He (0COOEHHO MpH
60MLUINX TOHIKEHUAX), COMPOTHBJEHHe (HJIbTPA CKBAXXHHBI U I10-
TepHl HAnopa B CTBO.e CKBaykKHHbI NMpu oTKauke. MckmountesnnHo 60b-
moc BHHMAHIE Ha KPHBYIO AeOHTA MOXKeT O0Ka3aTbh HEOXHOPOAHOCTb
n1acta, TaK Kak NpH OCYUIENHH [/JacTa H3MEHFIOTCS He TOJAbKO ero
MOUIHOCTb, HO (TIpH HEOZHOPOAHOCTH €ro B BePTHKAJbHOM HarmpasJe-
HHII) U cpepHee 3HaueHHe kKo3(hduuHedTa (GUIBTPALUH.

Ecau  BomompoHHuaemocTh — mJjacta ¢ rayO0uHoH — yObiBaer
(puc. 35, 8), To nmpu yrayOJaeHHH Henpeccuy cpeiHee 3HaueHHE KO3d-
¢duunedta ¢GuabTpaluH yMeHbllIaeTcs, TaK Kak ocyluaercd Haubosiece
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BOJIOTIPOHHIlaeMAasl — BepXHsIst — 30HA. Takue YCJAOBHSI XapakKTepHbI,
HanpuMep, IJsi IJ1aCTOB U MAacCCHBOB CKaJbHbIX IOPOJ, TPeUHHOBA-
TOCTb KOTOPBIX C TMYOHHOH 3aTyxaeT. B aTux ciayuasix nporsosupye-
MO€ TMOHHXXeHHWe YPOBHSI BOJbl B CKBaxXHHe OKaxeTcsi 0oJbllle, yeMm
OTpenfencHHOEe IO TeopeTHYeCKOH (opMyJ/e NPH NPUHATHH 1JacTa of-
HopoaubiM (cM. puc. 33, a). Ecau, nrao60opoT, BOAOINPOHHIIAEMOCTb
C IAyOMHOH yBeJHYHBaeTcs, TO NP OCYLIeHHH HJacTa cpefHee 3HA-
yenke Kospduunnerta GuapTpanuu Bo3pacraer W NPOrHO3UpyeMble 110-
HIDKEHHUsT YpPOBHSI OKaXyTcsl NpeyBennueHHeIMH (cMm. puc. 33, 6). Ta-
KM€ YCJOBUSI XapakKTepHbl AJs aJUIIOBHAJbHBIX OTJOXEHHH peyHbiX
Teppac, KOTopbie OObIYHO B CBOeil BepXHEH YAaCTH CJOXKeHbl CYIecsMH
H MeJKO3epHUCTHIMH TeCKaMH, T, €. OTHOCHTebHO cabonpoHHIlaeMbIMU
nopojaMu, a B HUXHeH — KPyINHO-
3CPHHCTBIMM  TPaBeJIHCTBIMH Iiec-
KaM#, U3 KOTOPbLIX B OCHOBHOM H  § 6 a 6
nHTaercst ckBaxuHa. o Ttex mop A
[i0Ka YpOBeHb BOAbl B CKBaXKuHe
He CHHU3UTCA A0 MNOAOWBHI caabo-
TPOHHIIAeMOr0 CJ0sl, KpHBas [e-
Outa 6JaH3Ka K TOH, KOTOpast CBOIi- /
CTBeHHa HANOPHBIM BOAaM (MOHH-
JKeHHe TNPONOpPUHOHAJNbHO HeBHUTY).
CnepoBaTenbHO, NPU 3KCTpano- -
JIs0UH KpuBoi mebuTta B Ge3Hanop-
HbIX BOjaX 110 TEOPeTHYeCKOH (op- ‘ L -y
MyJe MOTYT BO3HUKATb OUIUOKH,
Hieloluve pas3Hbii 3Hak. B cBasm
C 3THUM JJIsi TOCTPOEHHS KPHUBbIX

Puc. 33. Kpusvie ae6uTa CKBaXKHH
a — IpH ONHOPOAHOCTH n.JacTa; 6—‘HDH

nedbuTa B 6G3H3HOprIX BOLAaX, B VBEJIHUEHHH BOJONPOHHLAEMOCTH € TI.Iy-
Gunoli; 8 — NMpH  VMeHbUIEHHH BOILOAPO-
Tex cayvasx, KOrga uMerTced OCHO- HHUAeMOCTH ¢ ravBunoit

BAHUS CUUTATh BOJAOHOCHBIH MJaacT

CVILECTBEHHO  HEOMHOPOMIbLIN B

BePTUKAJAbHOM HalpaBJIeHHH, ONLITHBIE OTKAYKH cjaefyeT NMPOU3BONHTH
e ¢ IBYMs, a C TPEMs TMOHIDKeHUsiMH. B 3THX XKe cayyasiX 1esiecood-
pasHo (ocoGeHHO B 3aKapCTOBAHHKBIX NOPOJAX) MNPOM3BOAUTL 30HAJb-
fible OTBITHBIE OTKAUKI! HJIH HCCI€10BaTb BOJONPOHUILAEMOCTh METOHLOM
Pe3UCTUBIMETPHI. IDKCTPANOJISAIHNIO HAAaHHBIX ONBITHBIX OTKaueKk /s
MOCTPOeH)st KPUBOH AefuTa MOXHO NPOU3BOAHTH JIHIIb Ha TaKyko
rIyOUHY, TIpH KOTOPOH YPOBEHb BOAbl B CKBAXKHUHe He MajaeT HHUXKe
ITO/IOMIBHL €J1051, BOJAONPOHHKIIAEMOCTb KOTOpOro 6GoJiee HJAH MeHee IIo-
cTosnHa. B cayuasx, xorna Habuio0/leHHast KpuBasi gefUTa 3HAYHTENbHO
OTKJIOHSIETCS OT TEOPETHUYECKOH, MGKHO MOJb30BATHCA IMIHPUYECKHMH
3aBucumocTsimu  (AsbroBekuil, 1940).

B yc/l0BHSIX OTHOCHTE/JIbHO OXHOPOAHOrO IjacTa B 0Ge3HANOPHBIX
BOIAaX AONYyCTHMA 3KCTpamoJjisAuMs, He npesbllapmas B 1,5—2 pasa
MAaKCHMAabHbIH JeOHT, AOCTHUTHYTHIII NPH ONBITHHIX OTKaykax. B Ha-
MOPHBIX BOAAX NPeICT BO3MOMKHOH 3KCTPAMOJSIUKU TNOBBIIIAETCS [0
2.4—3 pas.
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PACYET B3AHUMOJLEWCTBUS CKBAXHH

Pacuer cpe3ok ypoBHeH MpH B3aUMOLEHCTBHU CKBAaXKHUH 10 (Pop-
MyJiaM THAPOAMHAMHMKH NPH 3HAUYUTENbHOH HEOOHOPOAHOCTH IJacTa
MOXKeT INPHBOAUTb K CYLIECTBEHHBIM oIIMOKAM MNPH OICHKe 3KCIJya-
TAUHOHHBIX 3aM1acoB.

Honyctum, yto ckBa)kuHa A, U3 KOTOpPOH NpPOU3BOZHTCS OTKAuKa,
3aJ10;KeHa Ha y4acTKe, Ha KOTOPOM BOHONPOHHUAEMOCTb NMOPOJ MEHb-
e, yeM Ha y4acTke, I'ie 3aJj0xeHa ckBaxkuna b (puc. 34, a). Ilbe3o-
MeTpHyeckas KpiiBas, pac-
CYUTAHHAA 0O TeopeTHuUe-
cxofl dopMyJie O HAHHBIM
0 KO3Q@uuuente GuabTpa-
LIH, onpeneseHHOM E
CKBaskHHe A, Ha HeKoTO-
Pbifl MOMEHT BpeMeHH H0.1-
KHAQ  3aHATb NOJOXKeHHE
MN, a BeaHuuHa CpPe3KH B
CKBa)KUHe b — CcOCTaBHTE
AS. B geficTBHTENBHOCTH,
BCaencTBue 00.burell BOAO-
NPOHHIAEeMOCTIl MJacTa B
30He CKBaxKHHbi b mnbeso-
MeTpHuyecKas KpHBas pac-
MOTOXKHTCSA Bbille (JHHIS
MN|) u nctu"Has cpeska
Puc. 34. Cpeska ypoBHeil npM OTKAukax NOPH (AS;) oKxaxercd MeHblle

HEOAHOPOAHOCTH MIacTa PACCUNUTAHHON TO TeopeTH-

1 — ypoBeHb mNOA3eMHBIX BOA A0 OTKAauKH; 2 — KpPHUBasx o
AenpecCHH, pacCYHTaHHAs TIo TeopeTHHeCKOH dopMy.e; qeCKou (popmyJIe.

3 — (aKTHYECKAs KpHBAH JAelpecciy 3TO O()’bHCHﬂeTCH TCA,

yTO  CpefHee  3Hayenie

Kos(pduuueHTa (QUIbTPALUHN B 30HE BJIHAHHWA OTKAuKU OO0Mble, yeM

ONpefieeHHOe ONMBITHOR OTKAaukKoH u3 ckBaxkuHol A. ITockoaIbKy K03(-

GuurenT GuiabTpallMy BXOAUT B 3HaMeHartesb (QOpmyJ/, MO0 KOTOPbBIM

ONpelesAnTCsl CPe3KH YPOBHeH, TO TpeyMeHbIeHue KoapduunenTa
GbuabTpaLUy B pacueTax NPHUBOAHT K 3aBbIIICHUIO CPC3KH.

Ecau xe oTkauka NpPOH3BOANTCS M3 CKBaxmHB b, TO. Haob0poT,
neficTBHTeAbHAsT cpe3ka B ckBaxuHe A GoJbliie, ueM ONpefeJeHHas 113
NPefNOChLIKH OAHOPOMHOCTH T1acta (cum. puc. 34, 6). [Ipu Gosabuiom
KOJIHUECTBE CKBAXKMH BO3MOMKHOCTb OIIMOKH MPH ONpeleeHdH CPe3OK
Bospactaer. B cBsisu ¢ 3tuM npemdoxenne M. E. Aabrosekoro
(1947) paccuuTtelBaTh B3aHMOJCHCTBHEe CKBa)KHH 10 Cpe3KaM, Hemno-
CPEeACTBEHHO HabTI0flaeMbiN  TNpPH OMNBITHBIX OTKAauKaxX, B HEKOTOPhIX
cayuaax siBasercs 1eJeco00pasHbIM.

Kax ykasblBaJoCh, MOHIKEHHE YDOBHA BOAbI B CKBaKHHe TIPYMNIO-
BOro BOfo3abopa ciaaraercss U3 MOHHXKeHHA (So), 00yCJIOBTEHHOTO OT-
KA4KOll u3 3TOH CKBaKUHBI NMPH padoTe ee KAK OFLMHOYHOI, II CYMMBI
NOHMKEeHUH (Cpe30K), BHI3BAHHBIX DPABOTOH OCTAJbHBIX CKBaXKHH BO-
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posatopa (dopmyaa (IV, 1). Beauunna S, onpepensercd no KpuBo#
Ae0UTa MPHIMEHHTEIbHO K NPOEKTHOMY neOHTYy ckBaxkuH. Cpe3xu, Ha-
Oalopaenble IPH OTKAauKax M3 APYIUX CKBAKHH, BJUAIOMMX Ha [aH-
HYI0 CKBAzkKIHY, JO/TKHBI ObITb YBEJAHUYEHB! BO CTOJbKO pa3, BO CKOJb-
KO TPOEKTHBie NeCHTHl 3THX CKBaXKuH 00.blle JeOUTOB NPH ONBITHLIX
OTKaukax. ,1onyCTHMOCTb TaKOH JHMHEHHOH 3KCTpanoasiuvu H Aasa 6e3-
HanopHbIX BOA Oblla NMOKa3aHa paHee.
Takit ob6paszom:

| Q | n
S:SOTASIQ‘%+ASQQ—;+.._TAS,,%H_,, (v, 10)
raie AS;, AS;...AS, — noHuxeuusi (Cpe3ku) MNpH ONBITHBIX OTKAau-
Kax,

Q/, Q2 ...Q"y — neGuTHl CKBAXUH IpHU ONBITHHIX OTKAYKaX,
BbI3BABILHE 3TH CPE3KH;
Q1, Qo...Q, — npoexkTHbie HeGUTLI TEX K& CKBAMHH.

Pacuer B3auMomefcTBUS CKBaXXUH TUAPABJIMYECKUM METOHOM [O-
NyCcTHM B TeX CJAy4asix, KOUJla MNpH ONBITHHIX OTKauKaX MAOCTUTHYTA
npakTuyeckas crabuiau3auus ypoBHeH, yto HabJ/IOfaeTcss, Hanmpumep,
Ha YyuacTKax, PacloJIOXKEHHbIX HeNO[asiekKy OT peK, o3ep u T. I.

Ecau crabunauszaunus He HACTynuaa, TO TNPUMEHeHHe THApaBJHye-
CKOrO0 MeToxa IJig pacueTa B3aWMOOEHCTBUS CKBAXKUH MOXeT NpHBe-
CTH K CYLLeCTBEHHOMY INpeyMeHbIIEHUIO MPOrHO3UPYEMbIX MOHUXKEeHUH
B YCJOBHUAX AJHUTEJNbHOH 3KCNJyaTaludd BOLOHOCHOTO ropu3oHta. B ra-
KHX YCJOBMSIX pPacyeThl MOHMMKEHHI TO THApPaBJHUECKOMY METOAY Tpe-
OYIOT BHeCEHHUS NONPaBOK Ha M3MeHeHHe YpDOBHeH BOAbBI BO BpeMeHHU
M KOHTPOJbHBIX PacueToOB BOCHOJHEHHUS 3aNacoB MOA3E€MHBIX BOXL
6aJaHCOBBIMH METOLAMHU.




T'rasa VI

COBMECTHOE NPHUMEHEHHE THAPABJIMYECKHX
n THIPOOUHAMHYECKHUX METOHOB

Kak ormeuasioch, TUApaBJIHdecKHe METOAbl NPOTHO3a MMOHUXEHIH
YPOBHSA BOJBI B CKBaXKHKAaX MpH IKCIJIyaTauuu HauboJsee MoJHO H CyM-
MapHO YYHUTBIBAIOT HEOLHOPOAHOCTh BOJOHOCHOTO IJIACTa, CONPOTHUB.IE-
Hile NIPH NOCTYIJIEHUHU BOJbI B CKBAXKHHY, ABJEHUS TypOyJIe€HTHOCTH, 4TO
H ABJASETCS OCHOBHBIM JOCTOMHCTBOM 3THUX MeToAo0B. ONHAKO rHApAB/IH-
YCCKHMH MeTOLAaMH Heqb3s ONpPemeJHTb MAOMNOJHHUTENbHOFO, HHOrAa
OUeHb 3HAUHTE/JLHOrO NMOHHKEHHA B CKBaxKHHaxXx BOn03abopa, KOTopoe
00yCJOBJICHO Ppa3BHTHEM [ENpPeCCHOHHOH BOPOHKM BO BpeMeHH. IJTa
3aj7laua MOKeT ObIThb pellieHa TOJAbKO Ha OCHOBE PACUYETOB MO COOTBETCT-
ByOlUM GOpMyJaaM CHAPOAMHAMUKH,

CoBMmecTHOe ITpUMeHEHHe THIPAaBAMUYECKHX M THUAPOAHHAMUUYECKIIX
MeTonoB fBJjsercd Becbma 3¢dekTuBHbM. Olnpeflensis BeAUYUHY MO-
HH2KEHHH HeNOCPEACTBEHHbIM ONBITOM, a €e H3MeHeHHe BO BpeMeHH
no teopeTuyeckum ¢opmysiaM, Mbl A0O0MBaeMCA yMeHbIUIEHHUS BO3MOXK-
HOH NOrPeutHOCTH IPOrHosa.

Heo6x0auM0 OTMETUTb, YTO CYAHUTb O MOHMIKEHHAX YPOBHEH BOIHI
B CKBA)KHHE B YCJOBUAX AJIUTENbHOH 3KCIJAyaTalMy HeINoCpeACTBEHHO
Mo BeIHUHHAM, U3MepsaeMbIM NpPH ONBITHBIX OTKaukax C Mocaenyrolei
KCTPano.Isiiiiell BO BpeMeHH, MOKHO TOJbKO B TeX cJyyasax, Koria
TPAHHYHbBIC YCAOBUA NPH 3KCINAYaTaUuHUH OCTAIOTCS TEMH JKe, 4TO H IPL
ONBITHBLIX OTKaukax. Ecau BO BpeMs ONBITHON OTKAuykd jJenpeccus He
yecnesia pacnpocTpanuTecsd A0 TpaHHLL BOAOHOCHOrO IJjacra, a Ipil
JTMTEIDHOH 3KCIIyaTaldd HX BJAKWSHHE OKaXKeTcd CYyULeCTBCHHBIM, TO
IKCTPANOAsiilid BO BPEMEHH MOHIKEHHH, YCTAHOB.JIEHHBIX INPH OIbl1-
HLIX OTKauKaX, npiBejeT K omuOKe NMpPOrHo3a, 31lak KOTOPOH 3aBHCHT
OT THNA rpaniil miacra. B Tex cuayuyasx, KOrjga [enpeccus pacnpo-
CTPAIHTCS A0 PeKH H CHIDKeHHe yDOBHEH NpaKTHYECKH MPCKpaTHTCH.
IKCTPANOSANNs BO BPCMCHH AAHULIX ONbITHBIX OTKAYeK dacT Ipeyse-
Jdndelibie 3HauerHs JAeHCTBHUTEAbHEIX IOHWXKeHHH B YCJOBHAX 3KC-
nayartauni. [Hao6opoT, ec1u BOAOHOCHBIA 11J1aCT OrpaHUYeH BOAOYNOP-
UbIMH TIOPOAAMH, TO TOHH)KeHHs HanopoB OyAyT NPOUCXOAHTH Bo.ee
GLICTPBLIMH TeMIAaMli, YeM 3TO MOXKHO OBIO Obl TMpemnoJararh Mo AaH-
ibiM OTIBITHBIX OTKauek.
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PACYHET NOHWKEHHSA B CKBA)XHHE,
PABOTAIOILIEA BE3 B3AHMOJEWNCTBHA

[Tonuxenne B ckBakuHe, pabotaiouleil 6e3 B3aumMonaeicTBus (So),
no ®. M. BoueBepy, MOXHO BBHIpa3UTb TaK:

So=3S8,+ S, (VL 1)

rae So’ — nouumxkenue, QHpefleNeHHOE MO KpuBOH nebuta AJs 3amaH-
THOrO 3KCMIYaTaUHOHHOTO feblTa @
So” — NONOJHUTENbHOE TOHMMXKEHHE 3a BpPeMsi OT OKOHYaHUSA
ONBITHOM OTKAYkKHM A0 KOHLIA CPOKA, HAa KOTOPBHIH PAaCCUHTHI-
BAIOTCA 3KCMNJyaTalliOHHble 3amachl.

Onpenesenve BeauuuHbl Sy” NMPOU3BOAUTCH MO JAHHBIM ONBITHBIX
OTKayeK ¢ HCNO/Jb30BAHHEM TeOPeTHYECKHX 3aBUCHMOCTeH TOHUXKeHUH
OT BpeMeHH.

Ha ocnoBe dopmyasl (IV, 6) MOXHO HanmucaTth caefylouiie ORHO-
TUIHbIE ypaBHEHUS:

7 — Qon 225t

= Tnkm ro?
Qo . 2.25at,
Zo= g N7
_ Qon 2,25at,
o= "ok N T

rie Z; — MOHUMXKeHIe YPOBHS BOAbl B CKBAa*KMHEC HAa MOMEHT BpeMeHH
{1 OT HauaJla ONBITHOH OTKAuKHu;
Zy — TO Xe yepe3 BpeMs [y B KOHIle ONBLITHOH OTKAaukKH;
Zy — MOHMXKeH e, KoTopoe 6b UMeT0 MeCcTO B CKBa)KMHE Ha KOHel
nepuofa skcnayartauuu (f;), ecan 6bl OHa NPOUCXOAKMIA
c TeMm ke nedutoM (Qon), UTO H HPH ONBITHOH OTKaukKe.

CoBMeCTHOE peuleHHe 3THX YpaBHEHHH C TpeMsi HeH3BECTHBIMU
(km, a u Z,) naer:

lgt, —lgts
Zy— Ly=(2y—2Z)) - é—f;_:‘l'i,‘;;’, (V1, 2)

rie pasHocTb (Z;—Zj) BbIpaxaer yBe/JHUeHUe IOHHJKeHHS B CKBa-
’KHHE Ha KOHel MepHoma 3KCIJAyaTaly 10 CPABHEHHIO C TeM, KOTO-
poe ObIJIO B KOHIle OMNBITHON OTKAuyku (Ae6UT CKBaXKKHHBI TOT XKe, 4TO
MpH ONBITHOH OTKauke).

TTonuxeHuss ypoBHeH NPSIMO NMPOMOPUHUOHAIbHEI Ae6HTaM, NO3ITOMY:!

S Qs
A e (VL, 3)

rae Q; — 3KCHAyaTanHouHbll He6UT CKBaXKHHbI.
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HUs (VI, 2) u (VI, 3) caenyer:

" Q» lgt,—lgt
S0 Qo B 20 T —igh, V1, 4)

IIpu mopcranoBke B ¢opmyay (VI, 1) BopamxeHus Sy’ moayuum
IOHU2KEeHHe B CKBaxKHHe NpU paboTe ee KaK OJUHOUHOH Ha KOHell Te-
pUOIa 3KCIJyaTaluu

So=38"+

Qs lgt,—lgt
e N (VL. 5)

PACHET CPE3OK YPOBHEM

JlonycTuM, 4TO NPU ONBITHOH OTKAYKe U3 CKBAXKHUHBI ¢ AeOUTOM Qor
yepes BpeMsi fp B APYTOH CKBaXHHe MPOU3OIIJIO MNOHUKEHHE YPOBHSA
noa3eMHblXx BoX AZ, Ecau 6Gb1 oTKauka MNpou3BOAMAACH ¢ AeOHTOM
Qs TpPH KOTOPOM MNpeAnoJaraeTcss 3KCIJIyaTHPOBATb CKBAXKUHY, TO
cpeska (AS’) 3a 3T0 ke BpeMs Oblia Onl GoJbine HabJ0maeMOi BO
CTOJIBKO Pa3, BO CKOJILKO 3KCIJyaTallMOHHBIA Ne0GUT CKBaxKUHAK OOJbIIe
JebuTa OMBITHOH OTKAUKH.

CrengoBaTesNbHO:

AS'= gjn L AZ, (V1, 6)

3a BpeMs 3KCIJIyaTallMd Cpe3Ka YBEJUUHTCH Ha BeJduunHy AS”,
BeJMYMHA KOTOPOH MOXKeT OBITb OllpefieseHa MO (GopMyJse, aHAJOTHU-
Ho# Qopmyae (VI, 5):

n_. Qs _ lgt,—lgt,
AS'= e (822 — 8Z1) lgt,—1gt (VL 7)
raie AZ; — cpeska, HabJOIeHHAs TPU ONBITHOH OTKAuKe uepe3 BpeMs

f; OT ee HayaJja;
AZy — 1O Xe BpeMs fp (KOHel ONBITHOH OTKAUKH)

Cpe3ka ypoBHAI Ha KOHel Iepuoma skcmayatauuu (f;) COCTaBUT:

’ ” 5 lgt,—lgt
AS=AS’ 4 AS 2_83; [AZH—(AZQ—AZI) Tﬁﬁ] (V1, 8)

OOfwee mNOHMKEHHE B CKBaxKHUHe OIpefessercd Mo dopmyde

IV, 1):
S:SO+ASI+ASQ+.-. +AS,2,

rae WHIeKchl 1, 2,...,7n COOTBETCTBYIOT HOMepaM CKBaXKHH, OTKayKu
W3 KOTOPBIX BBI3HIBAIOT CPE3KH YPOBHS B JaHHOH CKBaXKMHe.
®opmyny (VI, 8) MoxHO NpUMEHATb OJs pacyeTroB AS TOJLKO
B TeX CJAyuyasix, KOrja pa3HoCTb MOHMIKEHHMH B CKBaxKMHe, Ha KOTOPYIO
OKa3hiBaeT BJIMSIHHE OTKayka M3 Apyro#l ckBaxkuHel (AZ;—AZ) no-
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CTAaTOYHO 3aMeTHa M MOXKeT ObITb H3MepeHd OoJjiee WM MeHee TOUHO.
JlJIsi yoasJeHHBIX CKBaXMH 5TO JaJleKo He BCerfa Bo3MOXHO. B ra-
KHX cJyd4asx pacueT BeJMYUHBl AS [O/KeH HNPOH3BOAUTLCA HHBIM
NyTeM.

B yciaoBusix KBa3HCTALMOHAPHOrO [BHXKEeHHSI Mbe30MeTpHYeCKHe
KpHBBle HeNMpepblBHO MOHMKAIOTCSA, OCTaBasich MapallleJbHBIMH APYT
npyry. ClegoBaTesbHo, NpupauieHye cpe3Ku Bo BpeMenu (AS’) paBHO
npupaleHnio TOHMKeHUsT 3a 3To BpeMsa (S¢”) B CKBaxKHHE, BbISHI-
BalOLe!N CpesKy.

[TosTomy

AS=AS’ 1 S,”. (VI, 9)

Beanunna AS’ onpepenser-
cs no ¢opmyse (VI, 6), Beauuu-

Ha S”o—mno ¢opmyae (VI, 4).

[IpuBeseM HpHMep pacueTa g2
IIOHMXKEHUSI YpPOBHA BOIAB R
CKBaXKHHE IIpU COBMECTHOM TpPHU-
MEHEeHHH THAPaBIHYECKOTO H Puc. 35.
TUAPOAMHAMHUECKOTO METOOB.

[Ipu pa3Benke apTe3HaHCKHX BOA HpoOypeHO Tpu pas3BedOYHO-
SKCIJYaTalMOHHBIX CKBaXKMHBI, pAacHoJOXKeHHble B yIriaaxXx Tpeyrodb-
HUKA Ha pPaCCTOSHUAX, MOKAa3aHHLIX Ha cxeMe (puc. 35). Bricora Ha-
nmopa Haa kpobJae#r 40 m. IlIpoekTHblit [eOUT KaxKIOH CKBaKHHBI
20 s/cex. CkBaXKUHBI MOCJAEI0BATENLHO OMNPOOOBAHLI ONBITHBIMH OT-
KaukKaMHU B TeueHHe 3 CYTOK ¢ peburom 15 x/cex.

B Ta6a. 9 npuBeleHbl NaHHBIE O IIOHMXKEHHAX YPOBHS BOABI B CKBa-
xkuHe | B mpolecce OTKauKu.

ChEZ

Tabruya 9

Bpewmsa, cymru [MTonuxenue, x

0,5 6,00
1,5 6,35
3,0 6,60

B Ta6a. 10 npuBeneHbl HaOJIOAEHHble NOHHXKEHHA YDPOBHS BOJbI
(cpe3kH, M) B CKBa:kuHe |, BbI3BAHHbIE OTKAYKAMH M3 CKBAXKHH 2 U 3.

[To xpuBoit nebura akcuayaTanuoHHOMy meOuTYy (20 1/cex) cooT-
BeTCTByeT nouuxkenune So'=9,0 u.

OnpenensieMm no ¢opmyae (VI, 5) nonukeHue B CKBaxkuHe | Ha
KOHel| 3KCIJyaTallMOHHOrO mnepuona, npuaatoro f,=10000 cyTok
(oxoa0 27 gseT) npu paboTe 3TOI CKBAXKHMHBI KAK OJHHOYHOM.

Sy=9,0 -} ~o- (6,60 — 6,35) 1%;030201;1% 3 212,92 x.
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Taomrzw 11

HOHH,KeHm yposn:-x, M
Bpewns OT Hauada oTKauKl, 0T paloTsl ckBaXHiinl 2 GT p86GTbI CKBAAHHBL 3
cymru _ - — —
AZ, AZ, AZ, AZ
H =15 1,77 — 1,46 —
t, = 3,0 — 1,99 — 1,65

Cpeskn oT paboThl cKBaxHH 2 u 3 onpejeaseM mo ¢dopmysae
(VI, 8):
0T paboTHl CKBAKHHBI 2

.27 -y 1210000 — 1g 3]
A52:T5- 1,99 (1,99 — 1,77) glg3 1g1§ 1=6,10 x;
OT paboThl CKBaXKHUHBL 3
ASJ——EOS— 1,65+ (1,65 — 1,46) 1200 =82 — 5,16 .

O61ee nmoHmxkenne B ckBaxkuHe 1 ompenensem nmo ¢opmyae (VI, 1)
KaK CyMMy MOHMKeHHS B 3TOH CKBaxKMHe NMpu paboTe ee KaK OQUHOU-
HOH U CPe30K ypPOBHSI, BbI3BAHHBIX 3KCIyaTaluMeHd CKBaXHH 2 U 3.

S=S,+AS, 4+ AS,=12,92 + 6,10 4 5,16 = 24,18 .

Paccuutannoe moHuxenue (okoJo 24—25 m) MeHbIle Hamopa Hal
KpoBJe# (40 M), T. e. B TeueHHe >3KCIJIyaTalMM OCYLIEHMsi mJjacrta He
NPOU30HIET.

Ecnn  cpeaarb aHasJoruuHble pacdersl A £,=36500 cyTok
(100 7et), To BennyuHA TIOHHUXKEHUS B CKBaxkuHe | okaxerca 25,84 #,
T. €. BO3PACTET JHLIb HA

25,84 — 24,1
2581 — 2418 100==6,9%

Taxum ke o6pasoM MOryt OBITb pacCUHTAHLI MOHHMKEHHA ypOBHEI
B CKBaxHHax 2 u 3.

OLEHKA 3KCIUIYATALHOHHbDBIX 3ATNACOB
MO AHAJIOTHH

OpHCHTHPOBOUHOE CY:KACHHC 00 3KCIIYaTaUHMOHHBIX 3amacax Moji-
3eMHBIX BOJ, OTBeyaiolec TpeGOBAHHAM K HX OUEHKe MO HHU3KHM Ka-
teropusim 3amacoB (C;, Cp), MOHO MOJYYHUTb [0 aHAJOrUH C ApY-
rHMH, 60.Jee IeTaJbHO H3YUYEHHBIMHM yyacTKaMi, B YACTHOCTH, MO KO-
TOPbIM OblJIM yTBEP2KACIIE 3anachl MO HPOMBILJIEHHBIM KaTeropusiM
(A, B). UckaouureIblyl0 UEHHOCTb KaK aHAaJ/Or HMET Takke HaH-
Hble 0 pabGoTe KPyNHBIX (TPYNNOBBIX) BOA03a00poB. ONBIT 3KCmIyaTa-
UMH TaKHX B0J03a00pOB yUHTBIBAET B COBOKYNHOCTH BJHMAHHE BCex
$akTopoB, OT KOTOPBIX 3aBHCAT 3KCNAyaTAUHOHHBbIE 3amachl M, B ua-
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CTHOCTH, B.JiisiHHe (PaKTOpa BpeMeHH Ha IOHHXKeHHe YPOBHEH BOIbI
B CKBarkHHax Boxosabopa.

Caenyer TNOJA4YEpPKHYTb, 4TO CYy:KAeHHE II0 aHaJ/JOrdu JONyCTHMO,
ec/ll COMmOCTaBIsACMble YUYACTKH OJHOTHIHBI IO TPAHHYHBIM YCJAOBHSIM
{THN KOHTYpPOB NJacTa, yCJAOBHS MUTAaHHA H ApP.), T. €. KauecTBeHHO
CXOJIHbl, @ Pas3/MHuusl MeXAYy yyacTKaMH TOJbKO KOJIHUECTBEHHbIE (Ha-
MpiMep, OTJIHYAIOTCA KOIP(HUUHCHTH (UAbTPALHH, MOMIHOCTH BOJIO-
HOCHOTO M.1aCTa, HANOpPhl, PACCTOSAHUSA JO PeKH H T. I.).

IIpy mpumepHO paBHBIX INJOUIAASIX H Yilc/Jie CKBAKHH COMNOCTaB-
JS€MBbIX Y4aCTKOB IOHIDKEHHS ypoBHCH BOJABI B CKBA:KHHAX MNPHOJIH-
KEHHO MOTYT ObiTb PaCCUMTAHBbI 110 CJACAYIOHIHM (QopMyJan:

4751 HalOPHBIX BOJ

Q]}klnll )
b Qukyymyy 0

S,=S (V1, 10)

A5 6e3nanopH bIX BOJ

Sy=Hy— VHI[2 S (2H —S) Q“kl (VI, 11)
Qi

Unnekcom I o6o3naueHsl mapaMeTphl, OTHOCSILIHECS K YUacTKy, KO-
TOPBIH CJOYXKHT aHaJoroM, a uHaekcom Il — mapamerpsl K yuacTky,
451 KOTOPOTO JaeTcsl OLEHKA 3KCIYaTalMOHHBIX 3alacos.

G®opmyast (VI, 10) u (VI, 11) oTBeuaioT yc/J0BHAM VCTAHOBUB-
uierocst ABHKeHiisi. OAHAKO BO MHOTHX CJYy4asix NOpu 3KCHJAyaTaun
BO103a60poOB cTabl/N3allHi YPOBHEH BOABl B CKBAXKHHAX HE HACTYIAeT
BCJEACTBHE pacUIMpeHHsi palolHOH [IelIPeCCHOHHO# BOPOHKH BO Bpe-
MeHH Ml YBEJAHYEeHHs cyMMmapHoro pgebura Bomosabopa mo Mepe
BBOJA HOBBIX CKBaYKHH.

Ecan npomomKHTENbHOCTb 3KCMIydTAllMH BoAo3abopa, KOTOPbIi
Ipeanojgaraercss MCHO.1h30BaThb KAK AaHAJOr INPH OLEHKE 3KCiayara-
IIMOHHBLIX 3anacoB HAa HOBOM Y4acTKe, MeHblle cpoka, Ha KOTOPBIH
paccunTHIBAIOTCA 3anacel, To K HabawogaeMoMy MoHMXKeHuio (S)) mpu
pacuerax mo ¢gopyyaam (VI, 10) u (VI, 11) pomxua ObiTb mpuGas-
Jena BeauunHa S”, Bblpaxaiomiasi yBeJuueHHe TMOHHMKEHHH YypOBHe#
BOAbI 34 BpeMsl OT MoMenTa oOcaefoBanusd Bogoszabopa 10 cpoka, Ha
KOTODbIE pAacCYUTBIBAIOTCH 3KCMJyaTallMOHHbIE 3amachl. 3TO JOHOJ-
HUTEIbHOE TMOHUXKElHe olpenenasercd mno dopmyJe:

" an
S, Tekm; (Int In t,), (VI, 12)
rie fy — CPOK, Ha KOTOPbIHl PaCCUHTHLIBAIOTCH 3aMachl;

f; — BpeMsl B TeueHHe KOTOPOTro Bomo3abop paboraer ¢ 6o-
Jee WIH MeHee IOCTOAHHBIM pacxogoM Qep;
s ¥ f; — CUMTAIOTCST OT MOMEHTA, Korpa Bopo3abop BBedcH B gefi-
CTBHe.

Ecan pacxon Bomosabopa 3a mocniefHee BPeMs CYU[ECTBEHHO YBe-
HUHACS, TO 38 BCAIMHAY Qep MOXKHO HNPUOINKEHHO NPHHUMATL CPel-
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HMH pacXol 3a nociexHue l|—2 roma a3kcnIyatauud. Bemimuudoi
B ¢opmyne (VI, 2) B atoM cayyae cuuTaeTCs HEKOTOPOE NMPUBENEHHOE
BpeMsl, onpenessieMoe U3 BbIDaKeHHsI:

tlz v ’
Qcp
roe V — o6yt o6beM BOALI, OTKaYaHHbIE M3 Bojgo3abopa 3a Bce
BpeMsl ero 3KCIJyaTalHH.

B atoM cayuae onpeseneHue noHuxkenus S;” no gopmyae (VI, 12)
JdaeT HEKOTOPHIH «3amac», OnpaBRaHHbIH OpHEHTHPOBOUHBIM XapaKTe-
poM pacuera. Ilpu pacuere 3KCNyaTalLUOHHBIX 3aMACOB B (POPMYJIbI
(VI, 10) u (VI, 11) BMecTo BeanuuHsl S; crenyeT HOACTABHTb CyMMY
S1+8/.

Pa6ora Bomo3abopa, KOTOPBIN npennosaraercss HCIONb30BaTh Kak
aHaJIor, MOJKHA ObiTh TLATEJbHO H3yueHd. [lo apxuBHpIM MaHHBIM
ycraHaBausBaercsi AeOHT Boposzabopa o romam i CTPOUTCA COOTBET-
CTBYIOIUH rpaduk pacxoga BoAsl BO BpeMeHu. Ha GoabluiuicTBe KpyIl-
HbIX BOL03a6opoB Takue JaHHble HMeloTcs. CJoxKHeec OOCTOMT aeJo
C NAaHHBIMH O INOHIDKEHHAX YpoBHeH BOJAbI B CKBarkuHax Bojo3abopa.
Onu umewTcd JHIIb Ha OTAeJbHBIX BOAO3abopax, Ha KOTOPBIX Obli
CBOEBPEMEHHO OpTaHH30BAHbI HAOGJIOMACHST 3a pPEeXUMOM INOA3eMHBIX
Boa. Ha mowmeHT ofcnenoBanus Bomc3aopa 3TH IaHHbie MOXKHO TIO-
JYYUTb HeNOCPeACTBEHHBIM H3MCpCIHEeM IHHAMHYECKHX ypOBHEH BOIbI
B CKBaxkuHax. IIpy 3TOM OTMETKHM CTATHUYECKHX YypoBiell AOJIKHB! ObITh
yCTaHOBJIEHbI 110 apXHBHLIM MaTepuanan. BeauwunHo#n S, B dopmysax
(VI, 10) u (VI, 11) caeayer cuutaTtb BejqHuliHy MOHIKEHHA B lieH-
TpaJibHOH YaCTH IefpeccHH.

BononpoBonuMocTh mJaacrta (R(771;) MO0 onpeleuTb no ¢Gop-
myae [lionion, paccmatpuBasi yuyactoK Bojgo3abopa kax 60./bILOI KO-
JIoflel, M 3amaBadchb BepOSTHOH BeJMUHHOIl paguyca BausHus., bBonee
TOUHO 3TO ONpelcseHHe MOxKeT OblTh BBIIOJHENO, eCal BHe yuacTKa
Bojio’abopa mo 2—3 JyuaMm 3aJj0xkKeHbl HabuaionaTeSbHble CKBAXKIIIbI
(pacueTsl 2y#72; B 3TOM cjaydae nponsBojaATCS Takxe mo ¢opmyae io-
non no napasM HabJdi04aTeNbHbLIX CKBa:KiH).

Onpexereniie NPOBOAMMOCTH IJ1ACTa@ Ha INOBOM YyyactTiy, AJ1s1 KO-
TODOTO OIPCTCIMIOTCS IKCTLTYATallOHHLIC 3anmach, Mpoi2BoITes 110
QNN OMBITHBLIX OTKAUCK.




T'rasa VII
BAJIAHCOBBIE METO/ bI

[Ipu pacuerax 6aJIaHCOBBLIMU MeTOAAMH IpHUHHMAaeTcs, YTO 3KC-
MyaTaloHHBle 3amackl ABJAAIOTCH oOecleueHHBIMH MpH COOJ/I0JeHUH
CJeLYIOUeT0 paBeHCTBa:

Qu=Qu+ 7%, VI, 1)

rae Q, — 3KCIAyaTalMOHHbIE 3amachl;
Qe — €CTeCTBEHHbIE Pecypchl MOI3EMHBIX BOLI;
V — ectecTBeHHBIE 3anachl MOA3eMHBIX BOJ;
a — JOJsT MCTOJIb30BAHHS €CTeCTBeHHBIX 3aMacoB;
{ — BpeMsi, Ha KOTOpPOE PACCUUTHLIBAIOTCS 3KCIIyaTalHOHHbIE
3anacsol.

U3 dopuyanr (VII, 1) BbiTekaer, YTO 3KCILIyaTauHollHbie 3anachl
obecrneyelibl Ha HEOrpaHHYCHHO NOJrHH CPOK MCINOAb30BaHUS (f—00),
ecJd Ollil He TMNpEBBIIAIOT eCTeCTBEHIble pPecypchl MOA3eMHBIX BOJ.
Koadpunprent HCNOab30BaHHS eCTECTBEHHBIX 3amacoB (&) OOGBIUHO
npuHuMaioT B npeacaax 0,3—0,5.

BanancoBbiMH MeTOZaMM HeJIb3sl ONpeleTHTh NMOHMXKEeHUH B CKBa-
JKHHaAX BoJo3abopa, Tak Kak yOblLib BOAbLI NPH 3KCHJAyaTallMHh OTHO-
CHTCSl yCepelHeHHO Ko BceMy 0a’JanHcoBOMYy paHoHy, a He K Y4acCTKy
Bojno03abopa. ITostomy GanancoBbie METOBI NPHMEHSIOTCS TOJALKO B CO-
YCTAHMU € THIPABJAHUECKUMH HIN TIJIPOAHHAMHYECKUMH MeTOLaMHU.

Ie6ur Boj03abopa M BOCHOJHEHHE 3aNacoB NPH NpUMeHeHHH Ga-
JAHCOBBIX METOMOB PAaCCUYUTBHIBAIOTCST OTAENbHO W He3aBUCHUMO, Tpely-
eTcst JuIIb MoJydeline J0Ka3aTelnLCTB paBeHCTBa (6aJsaHca) 3Tux Be-
JAMYIIE, YTO W NMPHHHMAETCH 338 KPUTCPHIl O0eCnmedeHHOCTH 3KCIIyaTa-
1HOHHDBIX 3aMacoB.

Jlas comoctasaenunss Aebura Bomo3abopa C eCTeCTBeHHBIMH 3amna-
caMu M 00ecneyeHHOCTbIO HX BOCINOJHEHHUsT HeOOXOAHMMO 3HaTh KOH-
TYPbl PacnpoCTpaHeHHsT BOJOHOCHOrO TOpPH3OHTA M 00JaCTH, B Tpe-
gerax KOTOpO#t JITHUHM TOKOB IMOA3eMHBIX BOJ MPH 3KCIayatalnuu Gy-
JyT HamnpasJeHbl K B0oA03abopy. Ecau 3ta o6aacth oXBaTbiBaer BeCh
BOJOHOCHBIH TODH3OHT, TO TPaHHIlbl IJOMAAH PACIPOCTpPAHEHHUSI TOPH-
30HTaA ABJSIOTCST OJHOBpPeMENHO KOHTypamu ©6aJ/JlaHcoBOTO palioHa.
Takumu ycJa0BHSMH XapaKTepH3YIOTCS, Hanpumep, HeOoOJbIIHE apre-
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3HaHCKHe 0acceiHbl MOA3EMHBIX BOJA TOPHOCKJAAAYaTHIX CTPYKTYpP, KO-
Hyca BbIHOCA, aJJIOBHAJbHblE OTJOXKEHHS «CYXUX» [OJIHMH, 3aJ0XKeH-
HbiX B HeMPOHHLIaeMbIX KOPeHHBIX nopoaax. Ecau 006Jactt OUTaHHSA
Bojo3abopa MeHble MJOUIaJH paclIpOCTPaHEHHUsT BOLOHOCHOTO TOpH-
30HTA, TO YyCTaHOBJEHMe rpaHul 6anaHCOBOTO paifoHa fABJseTcs [0-
CTAaTOYHO YCJOBHBIM,

OUEHKA ECTECTBEHHBIX 3AIIACOB
MMOA3EMHBIX BOJ

EctecTBeHHble 3anmachl MOA3EMHBIX BOJ — 3TO 00beM BOJAbLI B MOpax
U TpeulMHAaX BOJOHOCHOLO IJ4aCTa, CIOCOOHON BHITEKAaTh IOM HeH-
CTBHEM CHJBl TSIZKECTH (TpaBUTALKOHHAs Boga).

EcrectBennble 3amacel apTe3HaHCKUX BOJ B TeUeHHe AJIUTENbHOTO
BpeMEeHH OCTAlOTCA MPAKTHUYECKH MOCTOSIHHBIMHU. 3anachl TPYHTOBBIX
BOJ, UMeIOUHX 0oJee TeCHYIO CBSI3b ¢ arMoc(epoil U MOBepXHOCTHBIMH
BOZAaMM CyIUM, U3MEHSIIOTCS B TeUeHHE roja U 3a MHOTOJIETHHUI Mepuon
B 3aBHCHMOCTH OT METEOPOJOTHMYECKHX U THAPOJOTHYECKHX (DAKTOPOB,
dopMupylOmKX 3amackl 3THX BoA. [loatoMy, Kak 31O mOKasada
M. E. AnbproBckufl, HeoGXOi4HMMO pas3jnuyaTh MAaKCHMaJbHble 3aMachl
(mpu HauboJiee BBICOKOM MOJOMKEHHH 3epKaja TPYHTOBHIX BOL), MH-
HUMaJbHble (IpH Haubo/jee HHM3KOM IOJIOXKEeHHH 3epKaja), CpelgHue,
a TakKe 3anacbl pasJuuyHON 0OecleueHHOCTH B TOM CMBIC7IE, B KaKOM
5TUM TOHAITHEM IMOJb3YIOTCS THAPOJIOTH.

Kaxk wusBecTHO, ecrectBenHble 3amachi (Ve) momseMubix BOA pac-
CYMTBIBAIOTCA MO Gopmyde:

Vi=p -V, (V1l, 2)
rme Vo——06’b6M BOJOHOCHOQI'Q IJacrTa.

Omnpenenenne o6beMa BOAOHOCHOTO MJjacTa OOGBIYHO He BCTpeyaer
3aTPyJHeHHil, TaK KakK MpPH THAPOTEOJOTHUECKHX HCCAeNOBaHHUAX
MOXKHO YCTAHOBMTbL €ro paclpocTpaHeHHe W MoiiHocTh. [1paBuibHOCTS
OLEHKI €CTeCTBeHHBbIX 3aIacoB MOA3€MHBIX BOJ B OCHOBHOM 3aBUCHUT
OT TOYHOCTH OINpepeieHHsi BOAOOTAAuHN.

Onpenenenre BOJOOTAAUH MOPOJ SIBJSIETCSl TPYAHOH 3amauelt H OT-
CYTCTBHE €€ YIOBJETBOPUTEJBHOIO pEILEHHS SIBJASIETCS] TJIABHBLIM Tpe-
IATCTBHEM IIPH OllEHKE eCTeCTBEHHBIX 3aIacoB MOA3eMHBIX BO/I.

CyulecTByIOIIHE METOAB! ONpeneseHus BOAOOTAAUH TIOPHBIX MOPOJ
NoApPa3nensioTcs 1a:

1) aaBoparopubie;

2) ocHoBaHHble Ha HAOGJIONEHHSX 34 PEKHUMOM T'PYHTOBBIX BO.;

3) OCHOBaHHble HA OMNBITHBIX OTKAUKaXx.

JlaBopaTopHbie METOIB! MPHUMEHHUMBI TOJBKO AJSI ONpeneNeHust BO-
A0OTHAa4YH TMeCKOB, IIpH 3TOM HapyIIEHHE eCTeCTBEHHOH CTPYKTyphl
necKka MpH 3arpy3ke ero B JnabopaTopHbLI NMPUOOpP MOXKET CYiUleCTBEH-
HO HCKa)XaTb pe3yJbTaThl OMpeleseHHUsl.

Bopgoornaua moxxker ObITh ompeneseHa MO MJAHHLIM HaO/IOgeHHN
3a peXXHMOM TPYHTOBBLIX BOJ C [OCTATOUHOU AJSl MPAKTUKH TOYHOCTBIO,
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€CJId pacxol MNOZ3eMHBIX BOJ BBIPA)KaeTcs He uYepes KO3 GuUMeHTh
buapTpayiy TOPHBIX NOPOJ, a ONPERL/IAeTCcs] HEMOCPeICTBEHHBIM H3Me-
penunem (Bunmeman, 1952). [Ina mepuoma (0OGbIYHO 3HMHEro), Koriaa
MUTaHHe TPYHTOBBIX BOJ MNPAKTHYECKH IpeKpailacTcs ¥ IMPOUCXOIHT
cpaboTKa MX eCTEeCTBEHHBIX 3amMacos, BOAOOTAAa4a MOKeET ObITh onpexe-
JleHa MO ypaBHEHHIO!

Qet
—Tav, (VI1, 3)
rage Qe — cpemHHil pacXoix MNOA3EMHOrO IIOTOKa B 30HE pa3rpysku 3a
BpeMd &
AVy — o6beM maacra, oCyLieHHOTO 3a 3TO Bpems.

gy s s ke
T T

PSS

U

Benuuuna AV, onpemensierci no AaHHBIM O HOHHMMKEHHM 3epkana
TPYHTOBBIX BOJ, AJA 4ero AOJKHbI ObITb OPTaHH30BaHbl HAOJIOgEHUs
34 UX peXHMMOM B 00,aCTH pacHpoCTPaHEHHUs BOAOHOCHOrO TOPU30H-
ta. Ilnouianb, B npefenax KOTOPOH onpexedsieTcsi BeauuuHa AV,
orpanuuiiBaercst Bomopasneaamu (A, u Ap) rpynToBelx Box {puc. 36).

B Tex cayuasix, Korja BOLOYMNOPHOE JOXKe MOA3EeMHOIo NOTOKa Je-
/AKHT BBIIIE YPOBHA peK M MOTOK pPasrpyxKaercss HUCTOUIIMKAMH, BbLIXO-
ASIHME B CKJIOHAX, pacxol (e MoxKeT ObITh YCTAHOBJIEH HENOCpes-
CTBEeHHO 3aMepaMH OeOUTOB HCTOYHMKOB. Ecau nomseMHblil MOTOK Bbl-
XOIMT B peKy, TO 00 3Toifl BEJHYMHE MOXKHO CYAHTb MO YBEJHUEHHIO
pacxoma pexkH Ha y4acTKe BLIKIMHHBAHHUA MOA3EMHOro noroka. [lns
3TOrQ BBILIE K HHXKE y4acCTKa PEeKH, K KOTOPOMY HanpasJeH NMOA3eMHbIH
CTOK, 0O0OpYyAYIOTCA THIAPOMETPUUYECKHE CTBOPHI, HAa KOTOPBHIX BEILYTCS
cHcTeMaTHyeckHe HaOJMoaeHHs 3a pacxofgoMm pekd. PasHocth pacxo-
JOB peKH Ha 3THX CTBOpPAaX, ycepelHeHHas 3a BpeMsd [, Bhpaxkaer Be-
1nuuHy Q.. CremyeT OTMeTHTh, 4TO (GoJiee WU MeHee HaNeXHbie JaH-
Hple MOXKHO MOJYYUTH TOJBKO B TexX cjayuyasx, Korjga NpHpalieHHe pac-
X0Ja pPeKH COU3MEPUMO C €€ PacxoLOoM.

OnucaHHblll METOI HMEET H3BECTHDIC NPEHMMYLIECTBA IO CPaBHEHHIO
¢ meronom I'. H. Kamenckoro (1943), koTopbim OBljI0 NpenJoKeHO,
rMoab3ysCh ypaBHEHHEM HEYCTAHOBUBILIETOCH NBUMKEHHUS TPYHTOBBIX BOJ
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B KOHEUHBIX Pa3HOCTSIX, ONpedensiTb BOAOOTAauyy Ha 0a/qaHCOBOM yua-
CTKe B MepHOM, KOrJa NMUTaHHe TPYHTOBBIX BOJ Npekpamiaercs. B teo-
peTuyecKOM OTHOLIEHHH 3TOT METOJA HIOCTATOYHO OOOCHOBAH, OAHAKO
Ha MpaKTHKEe OH MOIKET NPHUBOAUTb K CYLICCTBEHHBIM OLIMOKAM, TakK
Kak B ¢opmyJy, KOTOPOfl MHOJbL3YIOTCA [JIs1 pacueTtoB BOLOOTHAUH,
KO3pPUuHeHTh (PHAbTPALHKM W rpafHedThi MOTOKA BXOAAT B pasHO-
CTAAX. DT0 npedbsiBaseT TpeGOBAHUA K TOYHOCTU ONpefleseHHs Ko3(¢-
¢uuKeHTOB (QUIAbTPAUUK MO pacyeTHOMY Npoduao 6anaHcoBOro yua-
cTka. [axe orHOocUTenbHO HeOoJiblliMe H3MeHeHHs Koadduuuenra
(PUNDbTPAUHMHU 1O NMPOPUII0 N0 OTHOIIEHHUIO K ero CpelHel BeJuukHe MO-
IYT BbI3bIBATb BeCcbMa CYHIECTBEHHYIO INOIPeLIHOCTbh B OIpeleseHHu
Bofootnauu. IloaTomMy mnpuMeHeHHe pacyeTOB B KOHEUHBIX Pa3HOCTAX
IJIs1 ollpefle/IcHUA BOJOOTHAUU MOXKET MNPOM3BOAMTBLCS JUIIb B CJy-
yasgx [OCTAaTOYHO OJHOPOAHOTO mJacra, IpuueM KO3DPHIHMEHTH
¢uAbTpaUMH AOMKHBI ObITH ONpe/eseHbl ONbITHBIME OTKauKaMU B IIpe-
JesaX BePXHEro M HHMKHero 3fjeMeHTa 0aJsaHCOBOTO yyacTKa.

IT. A. Kucenesnim (1951) u H. A. IlnotHukoBbim (1955) peko-
MEHIyeTcsi ONpenensTb BOLOOTAAUY MO CKOPOCTH [BHUMN<EHUS HHIMKA-
TOpa, 3arpy:KaemMoro B HAOJIIOJaTeNbHYIO CKBaXKHHY H YJaBJHBAEMOrO
B CKBaxHHe, H3 KOTOPOH IponsBoAuTCsl oTkKauyka. OnHAKO B 3THX ycC-
JOBUSIX OMNpelesercsd He BOMOOTAadya (eMKOCTHAs XapaKTepHCTHKA),
a AaKTHBHAsI NMOPHUCTOCTb MNOPOABl (AHHaMHuecKas XapaKTepUCTHKA),
4TO He OHO U TO XKe.

[Ipu ¢uabTpauuu BOAB [BHMKeHHe NPOUCXOAMUT Uepe3 Bce ceue-
HHE I0p, 3a HCKA4YeHHeM 000J0ueKk MPOYHO cBs3aHHOH Boabl. Ilpu
OCYLIEHHHM IJ1acTa B CTBHIKAX 3€peH MOopoAbl ¥ 0COOEHHO B MeJKO3ep-
HUCTBIX [MpPOC/JAOHKAX, BCerja HMeIOoIIMXCsl B O0CaJOYyHbIX MOpopax
B CHJY YyCJOBUH MX 00pa3oBaHusi, OCTaercsi KaNHWAAAPHO MOABEIIeH-
Hasi BOJa, KOTopas 3aTeM YaCTHYHO pacxonyetcs HcrmapenueM. Ilo-
3TOMY BOJOOTHaua MeCyaHbiX MOPOJI, KakK 3TO OblI0 MoKasaHo naGopa-
TOPHLIMM ONBITAMHM MHOTHX HccleloBartesell, 3HAUHMTEJbHO MEHbIlE
AKTHBHOH MOPMCTOCTH.

OCHOBHBIM HeNOCTAaTKOM MeTOda HHAMKATOPOB SIBJASETCH OTCYT-
CTBife yueTa HeOAHOPOANIOCTH mnuacta. Muaukartop pacnpocrpansercst
0 OTACJbHBIM CJOSIM U MPOCJOSAM C MOBLILIEHHON BOJONPOHNIIAEMO-
CThIO H MO KPYNMHbLIM TPellMHaM BO MHOTO pa3 ObicTpee, yeix B «Cpef-
HeM» 110 MJIaCTy, YTO e COOTBETCTBYET OCHOBHOH NpPeAnoCLlIKe, Mpu-
HATOH Npu BHIBOJAE (opyMyanl BojooTaadH. OcobCHIIO 3TO OTHOCHTCS
K TpelliioBarniM Mopoiam.

Kak wu3BecTHO U3 THAPABIIKH, CKOPOCTb ABHXKEHHS BOIBI B Tpe-
IIMHEe MOpOojAbl MPONOpPUHOHAJIbHA KBAApaTy eec wupHHBL. CJegosa-
TeNbHO, B TpeulnHe wmupuHoil 1 mm Boma Oymer mpuratbesi B 100 pas
OpicTpee, dem B rpeilinHe winpuHo# 0,1 mm. Mexay teM oObenM BOIHI,
BbiTEKaHHE KOTOPO¥ XapakTepu3yeT BOMOOTAAUY MOPOAb, B CPaBHH-
BaeMbiX TpellMHAX OTJAxyaercss ToJbko B 10 pa3. Takum oOpasom,
BO3MOKHAA OIUMOKa INpu ONpeleJeHHH BOJOOTAAYH TO CKOPOCTH
¢uabTpauMu HACTOJbKO 3HAUMUTeJbHA, YTO HHAWKATOPHBIN MeTon He
MOXKeT paccMaTpHBaTbCs dae Kak NMPUOJIHKEHHbBIH.
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Haunb6onee nocTtoBepHO BeaHMUYMHA BOJOOTAAYH FOPHBIX MOPOJA MO-
XKeT ObITb ompefesieHa Ha OCHOBe HaOJIONEHHIH 32 MOHHMKEHHEM yPOB-
Hell BOABI B HaAOJIOMATENbHBIX CKBaXXMHAX IMpPH OMBITHBIX OTKauykKax
(Bbunneman, 1962). 3TOT MeTOMN, HMEIOIUH CTPOrOe TEOpEeTHUECKOe 000-
CHOBaHHe, OUYCHb MPOCT u XocTyneH. OH MPHMeHUM [Jisi YCJIOBHI 0e3-
HANOPHBIX BOJ, TAe dKChayaTauus Bof03a60pOB NPHUBOIHT K OCYIIEHHIO
naacra, T. e. K cpaboTKe ecTeCTBeHHbIX 3anacoB. Habaiomenus 3a ypos-
HeM BOJAbI B Tpouecce OTKAYKH MPOU3BOASITCA B JBYX CKBAXKHHAX, pac-
MOJIOXKEHHBIX 10 JYYy U HAXOASLIUXCS HA PacCTOSTHUAX r; (OaUKHSAS
CKBaKHHa) U 7y (HaJbHSAST CKBAXKHHA) OT LEHTPAJbHOH, MOHHXKEHUS
YPOBHEH B KOTOPbIX 0003HAUMUM COOTBETCTBEHHO S; u So.

Ecnv npousBOAHTL OTKAUKy C MOCTOSIHHBIM Ae0uToM Q, TO MOHH-
JKeHHe ypOBHsSI BOAbLI B HabJ lofarenbHOi CKBaXKHHe Uepe3 HEKOTOpoe
BpeMs ! OT Haua/sa OTKAUKH COCTABUT:

2,25k, pt

___Q
S1~4ﬁkhcpln pri? 0 (V1L 4)

rae hep — CpeldHssl MOUIHOCTb BOZOHOCHOIO IJ1acTa.
Us dopmynur (VII, 4) BomooTmaua (p) Bbipaxaercs:

1 2,25khept  4mkhe,S
np=In ____1__cf_> i St (V1, 5)

Kak ormeyasnoch, Mpu OTKaYKe U3 CKBaXKHHBl C MOCTOSIHHBIM pac-
XoaoM obpasyercst 006,1aCTb, KOHUEHTPHUECKH PacrnpoCTpaHsIoulascs
C TeueHHeM BpEeMeHH, B KOTOPO# YPOBHU MOA3EMHBIX BOJ MOHH2KAIOTCS
C TOH »Ke CKOPOCTbIO, YTO W B CKBaXKHHe, H3 KOTOPOH NPOU3BOAHTCS
oTkauka. [ToaToMy pasHoCTb ypoBHell B HaOMIOMATeNbHBIX CKBAXKHHAX
yepes HEKOTOPOoe BpeMsl OKa3biBaeTcsl MOCTOSHHOH, XOTs JBHXKEHHE
MPOMOIXKAeT OCTAaBaThCsl HEYCTAaHOBUBILIMCS, TMOCKOIbKY YPOBHH MO-
amxkatoTes. [lpu stom tHne nBm:kenud, umasBaHHbiM B. H. Illenkaue
BBIM KBaslCTaLHONAPHBIM, MpiMeniMbl  QOpMysabl  yCTaHOBHBILEHCS
duabrpanun. Beipaxas Beauuuny Khep no ¢opmyae [dionon, moay-
UHM:

0 -In ;2
R 1

[Toncraeus Boipaxenue Khep B ¢opmyay (VI 5), nocne coot-
BETCTBYIOIINX anreOpaHyeckux npeoOpa3oBaHUH MOJAYUHM:

25,
— Qt r S1-5 ry
b ==0,824 s (31_3)< ) gt V11, 7)
O06o03HaunB Ge3pasMepHyIO BeJHYHHY
28,
S —S;
0,824(L) g —3p,
rs r

89



dopmyay (VII, 7) MoxXHO mpeacTaBuUTb B ChaeAylOLeM, yioOHOM AJs
pacueToB BHJeE:

—g__. 9t
=" r?(8,—3S8y) - (VII, 8)

o ra
Kospuuuent B mis pasiuunbiX 3HAueHHH — - ompejessiercs MO
1
1

$i—S;

rpaduky, mo ocd abCcuHCcC KOTOPOTO OTJIOXKEeHbl 3HaueHUs
(puc. 37).

IIpennosnoxumM, uro TpeGyeTcs oONpegesuTb BOAOOTAAUY IecUaHHU-
KOB NO JaHHBIM OMbITHOH oTKauku: Q=1000 m3/cyrku; t=2 cyrok;
HaOmofartesbHble CKBAaXHUHbBl  pacliofaralorcs  Ha PaCCTOSIHHUSX
r1=25 m u ro=50 M; NoHMKEHUS yDPOBHEN BOAB B HHX HA KOHeN OT-

Kaqé{(n cooTBeTcTBeHHO Oblid S;=1,5 % u S;=0,9 . Bolunciasem
1,6 rs
_*31_13'2"-’—'—1;5—;0:9— =2,5. Tlo rpajuky (cm. puc. 37) npu — =

2‘3(5)— =2 HaxOAUM coOTBeTcTBYIollee 3Hauenue §=0,0077.
ITo dopmyne (VII, 8) umeem:

o= 0,0077 —z 100 - 2

252 (1,5 — 0,9) =0,04, 1. e. 4%.

Bopootgaua mopoX fABJAseTCH eMKOCTHOH XapaKTepHCTHKOH Mopo-
Ibl, IO3TOMY OHA He MOXKeT 3aBHCeTb HHM OT MOLIHOCTH IlJacra, HH
0T Ko3(pouuueHta (PuAbTpAUUH, UYTO SCHO TMOKa3bLIBAalOT GOPMYJIbI
(VII, 7) u (VII, 8), B kotopble yKa3aHHble mapaMeTpsl He BXOAAT.
CaepoBartenbHo, JM06ble NOTPEUIHOCTH, KOTOpPble MOIJIK Obl BOBHHKHYTh
pn onpejenednd Kospduuuenta QuabTpaAUU M CpeiHeH MOUIHOCTH
BO;IOIOCHOrO IJacTa, H3MEHSIOHMIHXCA BO BpPeMeHH BCJEACTBHE OCylle-
HHA [JacTa, He BJHUAIOT Ha BeJHUUHY BOJOOTAAUH, €C/iH ee OlpenensTh
N0 H3J0XKEHHOMY Bbilie MeTony. Bce BenuuuHbl, BXoafiiuue B ¢op-
myasl (VII, 7) u (VII, 8) — paccrosinus no HabuoparesabHbIX CKBa-
ZKUH, PacxoJ CKBaxKHHbI, MOHHKEHHe YPOBHEH B CKBAaXXKHHAX H BpeMs
ONBITHOH OTKauKH — ONpefeJAloTcA oOuYeHb NPOCTO H JAOCTATOUYHO
TOYHO.

IIpepsiaraeMbiéi MeTon OIpefesIeHHs] OCHOBLIBAeTCA Ha TOM XKe
vpaBHeHuu (IV, 6), koTopbiM MOJb3YIOTCA AJsA pacuera KodQPuiHeH-
Ta YPOBHENPOBOJHOCTH (Qy) C NOCJACAYIOHIHM BbIUHCJEHHEM u H3 Bbl-
parkeHHs

h
po Moo Vi1, 9)

(Iy

B c¢opmyae (VII, 9) Bce BeanuHHbl CYMTAIOTCA MMOCTOSHHBIMH.
B 1eHCTBHTENBHOCTH Ke CPefHAs MOIUHOCTb BOJOHOCHOTO IJacTa IpH
OTKauke B YCJAOBHSIX OGe3HaNOpHBLIX BOJ HENpEepbIBHO H3MeHsercsd
(yMeHblIaercsl) Mo Mmepe ocymeHus nuacra. CienosaTenbHo, B ¢op-
myae (IV, 6), mo koropoii ompenenasietc IOHUKEHHe YDOBHSI BObI
B 30HEe BJUAHHUS OTKAYKH, BeJUYHHA A¢p caMa 3aBHCHT OT IOHHXKEHHS,
a He sBJaseTCs KOHCTAHTOH.
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[onyienue NOCTOAHCTBA CpegHeH MOIIHOCTH BOJOHOCHOIO IJacTa
MpH omnpefejeHud Kos(p(puLHeHTa ypPOBHENPOBOAHOCTU BIOJIHE ONpaB-
[aHO, TaK KakK NpH pacyeTax MOHHKEeHUH ypoBHEeH BOAbl B CKBAXKHHAX
napaMeTp ay BXOAUT B (GopMyJay MOA 3HAKOM Jorapupma, a HoToMy
1 HETOYHOCTb €ro omnpejaejJeHus He HMeeT MNPAKTUUYECKOTo 3HayeHus.

Muauye oGcrour fdesno npu onpepeseHuu Kos>pduiuuedta BOLOOTAA-
4d, KOTOpwIH BxoauT B (Qopmyay (VII, 5) mox sHaxom Jsorapudma.
Ilpu pacuere u gaxe He6GOJbLIHE NOTPELIHOCTH B 3HAYEHUU hep BECBMA
OLIYTHUMO CKaspiBaloTcs Ha BesauuuHe p. ITockoJibKy ecTecTBeHHble 3a-
nacwl NOA3eMHBIX BOA HNpsMo MponopuuoHansbHbl Bogootmaue (VII, 2),
T0 owubKa B ee onpegeseHUd TMPUBOLUT K Tako#d ke omubKe MpH
OLEHKE 3THX 3aIacoB.

Uto Kacaercs BriGopa paccTOfAHMHA g0 HaOJI04aTeJbHbIX CKBAXHUH
U MPOJOJ/KHTENbHOCTH OTKAYKH, TO, YUYUTHIBAA pasMepnl 30HLI, [Ae
JABHKEHHEe NOA3EeMHBIX BOJ K CKBaXXHMHE MOXKHO paccMaTpuBaTh Kak
KBa3UCTalHOHAPHOE, paccTosHWe MO0 AaJjbHell HaOJOgaTeNbHOH CKBa-
KHHBI (Fg) TPU AJUTENbHOCTH ONBITHOM OTKaYKH OKOJO 2 CYTOK MO-
JKHO TIPUHUMATh O] MnecuaHelX mopox 25—30 M, a AJA CKaJbHBIX
(TpeuuinoBathix) — 50—70 m; OauKHaAs HabJomaresibHas CKBaXuHa
pacroJiaraercss NpuMepHo MocCepegnHe MeXAy AajbHeldl H UeHTpaJb-
HOH ckBaxKuHaMmu. B TpeminHOBAaTHIX MOpPOAAX KeJaTeJbHO HUMEThb ABa
JAydya HabmopaTesbHBIX CKBaXKHH: OAMH B HampabJjeHuu npeobsagalo-
II€H TPEeHIMHOBATOCTH, APYro# mnepneHAuKyasipHo eMmy. OTKauky cJje-
AyeT IpPOM3BOAHUTL C IOCTOSHHBIM PACXOAOM, He [AO0NycKas u3MeHe-
Huit gebura 6osee 10% ot cpegneft Beauuunbl. OTKauKy MOXKHO Ipe-
KPaTuTh, KOrZa pAasHOCTb MNOHMXKEeHUH ypoBHell Bomsl (HO He caMu
MOHUXKEHHAA) B HaOMOIaTeNbHbBIX CKBaKMHax cTrabusausyercs Bo Bpe-
MEeHH.

OUEHKA ECTECTBEHHBIX PECYPCOB
MOA3EMHbBIX BOJ

EcrecTBeHHble pecypchl NMOA3€MHBIX BOJ MOXKHO OLEHUTb Jubo MO
niTamniio BOAOHOCHOTO rOpH30HTa HHGuUAbTpauHeil arMocepHbix ocan-
KOB 1l OIVIOUCHHIO BOALI H3 pek, Aub0o N0 pacXofy NOTOKA NOA3EMHbIX
Bo1. Ilociaeanuii aetol MmMeeT HeCOMHEHHOE NpeuMVIecTBO NO cJe-
JAVIOLHN COOOPAKCHUAM.

ITutanic BOJOHOCHOTO TOPH30HTA OCYLIECTBJSIETCHA He TOJbKO HH-
duabTpaitieil aTMOCPEepHbIX OCaAKOB 1 [OrJOleHIieM NOBEPXHOCT-
HOTO CTOKA, 110 1 TIYTeM lepeTeKaHNs W3 Bbille- H HHXKepacHoJ0oXKeH-
HBIX BOJOHOCHDLIX TOPI3OITOB Yepe3 OTHOCHTEIbHO cJabonmpoHHaeMble
CJIOW BCJEACTBHE PaslioCTli HAMOPOB B BOJAOHOCHBIX ropusoHTax. B 006-
JacTii pacnpocTpaHeliisi BOAOHOCHOTO IOPH30HTA MOXKEeT MPOUCXOAUTH
He TOJLKO ero NoNoJHEeHHe, HO U PacXO40BaHHEe BObl KaK nyTem Ie-
peTexaHHsi B CMEKHble BOJOHOCHBIE TOPU3OHTHI, TAK W MNyTeM HCIa-
penust. [lo mpuBejenHbiM COOOpaXKEHUAM OLIGHKA pPecypcoB Mop3eM-
HbIX BOJ NO BeJguHuyuHe HHTAHHA ATMOC(EpHBIMI oCagKaMu WJH MO To-
TJIONIEHHIO MOBEPXHOCTHOTO CTOKA MOXeT HPUBOAHTb B OJHHX CHy-
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yagxX K 3aHHIKEHHIO €CTECTBEHHBIX PecypCoB, B APYrHX — K HX 3aBbi-
ILIEHHUIO.

IIpu ouenke eCTECTBEHHBIX PECypcoB MO PAacCXoAy IHOTOKA MOA3EM-
HbIX BOJ NHTallMe U PACXOAOBAaHHe MOA3eMHbIX Boj B o0JjacTH, pacno-
JO2K€HHOH BHILIE CTBOPA, B KOTOPOM OIpefesifercsds pPacxon, YYHThI-
BAeTCAd MO COBOKYNMHOCTH, HHTETPHPOBAHHO.

Pacxoi ecTeCcTBEHHOTO MOTOKA, H3MepeHHBbI B 30He pAa3TPy3Ku
MOA3EeMHBIX BOJ, XapaKTEpPH3yeT eCTECTBEHHbIe pecypchl BOJOHOCHOTO
ropusoHTa B HejaomM. OTHOLUeHHE 3TOr0 pacxola (B .1/ceK) K MIoiagu
pacrnpocTpaHenHsl BOJOHOCHOTO TOpH30HTA (B K#2) Ha3blBaeTcs MO-
JlyJeM MOA3eMHOTO CTOKA.

ONPEAEJNEHHE PACXOAA MNOTOKA HO AAHHBIM
0O KO3®PUUHEHTE ®HIADLTPALLUHU
BOJOHOCHOTIO MJIACTA

Kak usBecrHo, pacxoi MOA3EMHOI0 MOTOKAa Bhipa:kaercst QopMy-
Jou:

Qe::,fﬁnggkww-.1, (VII, 10)

rae Ry, ky— cpennue kKo3PpdULHEeHTH QUAbTPAUUK TNJaacTa B ABYX
nonepeynblXx CeyeHHUsX MOTOKA, PACMOJOXKEHHBIX MNep-
NEeHAUKYJIpHO HampaBJeHHIO [ABUXKEHUS BOA, T. €. 1O
JUHHSIM PaBIOTO Hafopa (THAPOM30OTUNCAM HJH THA-
POM30MLE3aM) ;
W; U Wy — NIOHIATH 3TUX CedelHi;
[ — cpennnft  Hanopublt  rpagHenT  (YKJOH) — MOTOKA
MEXKIY PACUYETHBINMH CCUCHHSMMU.

J =21

- (VIL, 11)

TAC AH—PE}’jIIOCTb anopon TOA3CHMIILIN BOA B PACHETHLIX CEUCHHSIX]
[ — PacCTOAUNC MCALLY 3THME CCUCTIHAMIL

Ecau xosdponuuedTol GuabTpaiulil 0pOJA, MOUUIOCTH BOJAOHOCHO-
ro Mmjaacrta M YKJIONDI NOTOKA CYLICCTBEHIIO H3MEHSIOTCSl MO ero ¢pou-
Ty, TO ofliee ceucHHe MOTOKa CJAeJAyeT pas3jeJHTb Ha  3JTCMCHTHI,
B mpefe’taXx KOTOPLIX XapaKTepHCTHKHI MOXKHO TpliHaTe GoJdee I11H
MeHee MoCToslibiaH. Pacyer pacxoda MNpoOn3BoJHTcsa no  dopuyae
(VII, 10) mast Kax10To BLIICJENIHOTO 3.eMeHTa, a 3aTeM 3.JeMeHTap-
Hble PacXojbl CYMMHPYIOTCH,

Onpeneaenne KoyQ@UILICHTOB (ilIbTPANHH TPOI3BOLITCH METOI0M
OTILITHBIX OTKaucK. !lamopuble rpagHeHTH NOTOKA YCTAHABIHBAIOTCH
Mo KapTe THAPON3OTHIC H TIAPOH30Wbe3d. [lJowaai NoHepeynoro ce-
qCHHSA MOTOKA ONpeIesIoTCsl ITaHUMeTPHPOBAHUEN THADOrCO.10THYC-
CKUX paspe3oB. Ec.i snaveisis kKo3(pQPIUHMCHTOB (MWIbTPAUMIl U3Me-
HSIOTCS MO BEPTHKRAMM, TO 1O KayKAOH 113 3TIX BepPTHKAJACH BbIYIICISN-
CTCS1 CPeAHEB3BEIIeHHOC 3Hauc!iie KO3(QOuuuenrta, KoTopoe I Npiili-
MaeTrcst B gadbHelilny pacueras.
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Hau6o.1ee TOUHBIM SIBJSIETCS pacyeT pacxojpa noToka Mo mpodu-
JM BOJZOTPOHUIIAEMOCTH, T. €. NMPH BblAeJeHHU Ha TNpodHIe H30JH-
HUAMH CPeHUX 3HaueHMH Ko3(PpuiueHTOB QUALTpALUH [Jd Onpene-
JEHHBIX 30H. ITOT MeTOd uHesaecoo6pasHo NMpHMeHsATb, Hanpumep, A
OLIEHKU pacxola MOTOKAa B aJMIIOBHAJbHBIX OTJ0XKEHHSX, XapaKrepu-
3YIOIMXCSl BEPTHKAJNBHOR 30HAJBHOCTHIO.

Ecan nnact omHOpOIHBIH M MOIIHOCTb €r0 H3MeHseTcss B HebOqb-
HINX Tpenenax, To:

Qo= khe,BI, (VII, 12)

rae hep — CpedHss MOILIHOCTb MOTOKA;
B — mupuna ¢poHTa MOTOKA.

Pacxon notoka npsaMo nponopuHoHadeH KospduuueHTy GuIbTpa-
IlMH, 3HAUeHHe KOTOpOro, KakK MOKa3biBaeT NpPakKTHKA, CYuleCTBEHHO
H3MeHsIeTCsl Ha BecbMa KODOTKHX pAacCTOfHHAX. B c¢BsA3u ¢ sTuM pac-
yeT notoka no gopmyaam (VII, 10) u (VII, 12) moxer uMeTs gocTa-
TOYHYIO AJIS NPAKTUKU TOYHOCTH JHlIb AJs OTAENbHBIX CPaBHUTE/bHO
HeCOJIbIIHX yyacTKOB, Ha KOTOPBIX MPOU3BEAeHbl AeTasbHbie pas3Benoy-
Hbeie pabOTH U ONMBITHbIE OTKAYKH.

ONPEAEJIEHHE PACXOJOA HOTOKA
HO CKOPOCTH Ero JABH)XEHHS

CKopocTh ABUXKEHHA BOAbI B MOpax HJH TpeuiuHax MOpPOAbl ompe-
Jeqasercs IyTeM BBeJeHHs] HHAMKAaTOPa B CKBaXXuHy M HaGJIOAEHHIT
3a U3MeEHeNHeM ero KOHLEHTpauHu B APYrod CKBaxKuHe, pPaCHOJONeH-
HOM HUXKe MO MOTOKY.

Pacxox noTokoB olpenensiercss no gopmyane:

U
Q= B & (VII, 13)

rie Py — axtuBHas mOpHCTOCTb (MAH KOI(QPHIUUEHT TPEUIHHOBATOCTH)
MOpOIHI;
0y ~— M1011ab HOMePeyHoro CeueHHus MOTOKa,
U — cpeHssi CKOpPOCTb [ABHMKEHHs BOJAH B I0pax HJH TpewiHHax
IOPOJIBI.

AKTHBHAs MOPHCTOCTb PHIXJBIX MOPOJ paBHA PA3HOCTH MEXAy Mo-
PHCTOCTHIO TOPOABLI H COjAep:KaHHeM B HeH CBA3aHHOH (IVIEHOYHOH)
Bodgbl. C yBequueHHeM KPYINHOCTH YacTHU TOPOABLI OZHOBPEMEHHO
VMEHbIIAeTCsi KaK TMOPHCTOCTb (BCJICACTBliE BO3pacTaHlst HEOMHOPO-
HOCTH cocCTaBa), TaK I CodepraHHe CBf3aHHOI BOAbl (BCJAEACTBHE
VMEHDBIUEHIST yACJILHOH HOBEPXHOCTH uacTii), HOSTOMY aKTHBHAs [O-
PHCTOCTb B HeCKax pasiiofl KPYNHOCTH I I'PABETHCTBIX OTJI0XKEHUH OT-
Jiuaercst MaJdgo H HaxoanTes obuiuno B npejenax 0,30—0,35.

Kosdgdruuent tpeuunioBaTocTH {CKBAXKHOCTH) CKaJbHBIX MOPOJA
H3MCISIeTCsl B BecbMa WIHMPOKHX Tipelcraax (0T THICAUHBIX HOJeH elu-
nuunt 1o 0,10).
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Omnpepnesennde pacxofa IOTOKa IO CKOPOCTH €ro ABHXKEHHs uMeeT
psill HEAOCTATKOB, OCHOBHBIMH M3 KOTOPBIX SBJAAIOTCA CJAeAyIOLHe:

1) nJst TPElWMHOBATBIX MOPOA 3TOT METOJ HEeNpUMEeHHM, TaK Kak
MHOroo6pasie pasMepoB TpeidH M HepaBHOMEPHOCTb CKOPOCTEH ABH-
JKEHIIsT BOjABLI B HHX He II03BOJIAIOT paccMaTpPHBATbL [BHIKEHHe UHIH-
KaTtopa KakK XapakxkTepH3yloinee CpPeAHIOI0 CKOPOCTb [ABHIKEHHS BOJbI
B mJacte, YTo HeoOXOAMMO AJisi mpumeHeHuss popwmyant (VII, 13);

2) ybacTtok, Ha KOTOpOM INpPOM3BOAHMTCS OMNBIT, HMEeT pasMepbl He-
COM3MEpPHMO MaJable ¢ pasMepaMH (QpOHTA NOTOKa (WIMpPHHA MOTOKA,
HeCyLlero HMHAMKATOp MEXAYy 3arpy30uyHOH CKBa:KHHOH W Hab/moaa-
TeJIbHOM, MeHblLie ABYX AHAMETPOB CKJa:KHHB, T. €. NpaKTHIECKH He
npesocxoaut 0,5 M);

3) npM ABHXKEHHUM HHIMKATOpPA, OCOOEHHO MPU MaJbIX CKOPOCTAX
GbuabTpauHH, CYUIeCTBEHHOE 3HaueHue umeroT copbuMa u audbysus
HHIUKATOPA;

4) CKOpOCTb [ABHMEHHs] NOA3EMHbIX BOJX B OOJBIIMHCTBE CJyuyaen
HesHayuTeJbHa (HAlpHMep, B mecke npuH KoapoduuueHrte uabTpauiu
15 m/cyrku mpu XapakKTepHBIX HJisi MOA3EMHBIX BOJA YKJOHAX IOH3eM-
Horo motoka mopsaaka 0,001 u axrtusHOo# mopuctocti 0,30 ckopocThb

JBHXKEHHUS MOA3EMHBIX BOL COCTABASET: U=(—)%~ - 0,001 =0,05 »/cyrxu).
3

Taxkum o6pa3oM, eciM CKBaXXHHBl pAacHOJOXKHTL [a)Ke BecbMa
OMH3KO ApPYr OT Apyra (HampuMmep, Ha paccTOsSHUM | M), ONBIT HOJKEH
NMpofoJKaThbcd He MeHee 20 CYTOK, mpHUeM XapaKTepHCTHKA pacxopaa
noroka Obl;1a Obl HOJyuyeHa jAJas KpaliHe MaJoro y4acTka.

CuoepoBare1bHO, ONPeHe/ATb E€CTECTBEHHBI pacxof MOTOKa MOJI-
3€MHDBIX BOJ 1O CKOPOCTH HX ABHIKEHUS HellesecooOpasHo.

ONPEREJEHHE ECTECTBEHHbBIX PECYPCOB
NOA3EMHBIX BOA H3MEPEHHEM PACXOOA
HX TTOTOKA B 30HE APEHHPOBAHHA

B Tex cayuasx, Korja B peuyHbX [JO.JHHAX BOAOYHODHOE JOXKe IO0-
TOKA HOA3eMHBIX BOJ pacmoJsaraercs BbILI€ TOPU30HTA PEKH WJAH 3TOT
MOTOK pasrpyzKaercs HCTOYHHKAMHM Ha KOHTAKTe co cJjaabolpoHHuae-
MbIMH DOpofaMil (Hampumep, B HIKHEH YacTH KOHYCOB BLIHOCA), pac-
X0J TMOTOKA MOXHO ONpefesiHThb HeNOCPeACTBEHHBIMH H3MepeHHIMH
Ae0uTOB HCTOUHHKOB. HabJ/rogeHnsa 3a peXUMOM HCTOUHHKOB CJaefyeT
TIPOU3BOANTD He MeHee rofa.

B Tex cJayuasx, KOTAa BOJOHOCHBIA TOPH3OHT pasrpyxKaercs He-
TMOCPCACTBEHHO B pPEeKy, MJis Ompefle/ieHHsT eCTeCTBeHHbIX pecypcoB
MOJA3GMHLIX BOA MOMKHO TNpPHMEHATb THAPOJOTHYECKHE METOAbl, KO-
TOpLIE HUMEIOT [ABe MOAU(UKALHH:

a) pacuer MO pPA3HOCTH PACXOJ0B pEKH, APEHHPYIOIHX BOLOHOC-
HBlfl TOPU30OHT, 3aMEpeHHBbIX HA ABYX THAPOMETPHUECKHX CTBOpAaX;

6) pacyeT MO METOAY pacufaeHeHuss rHAporpada pekwu.

Onpeneneniie pacxoja IOA3€MHOTO NOTOKAa MO pe3y/abTaTaM Ha-
Oarofenuil 3a pacxoLoM peK Ha ABYX THAPOMETpPUYECKHX CTBOpax oOcC-
II0OBAll0 Ha TOM, YTO B MEPHOAB! OTCYTCTBHS IOBEPXHOCTHOrO CTOKA
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(Hampumep, 3uMO#) IpHpalleHHe pacxojia Ha y4yacTke, OrpaHHueHHOM
THAPOMETPUUeCKHMH CTBOPAMH, PABHO BeJHUHHe NOA3EMHOTrO MHUTAINHs]
peK, T. e. pacxomy MOA3eMHOro noToka.

ITOT MeToJ UMeeT cJaeiayloulie orpaHuueHus: 1) mnuTaHue pexu
CO CTOpPOHH Gepera, MPOTHUBOMOJIOKHOIO TOMY, AJAd KOTOPOTO oflpeje-
JISIeTcsl pacxoJ MOJA3eMHOro MOTOKa, OTCYTCTBYeT MJAH MOXKeT OblTb
YCTAHOB/ICHO HE3aBHCHMO; 2) pexa APCHHPYET TOJbKO OAHH BOJOHOC-
Hbll TOPU30OHT; 3) NMUTaHUE HPOUCXOAUT H3 JIPYyroro ropu3oHTa (Ha-
npuMep, HiKeaexaulero), To OHO MOXKeT ObITh IMPHHATO Ha yuacTke
MEeXKYy CTBOpaMu HNOCTOSHHBIM; 4) TpHpaieHue pacxofa peku Ha yua-
CTKe, OrpaHU4YeHHOM THJPOMETPUUECKHMH CTBOPAMHU, 3HAUYMTEJBHO H
OTJHYAeTCH OT pacxoja peKd B BepxXHEM CTBOpe HA BeJuyHHy, B He-
CKOJIbKO pa3 [MpeBHIIAMINYI0 BO3MOXKHYIO MOTPEHIHOCTb H3Mepenus
pacxojga pexu THAPOMeTpHUECKUMH Npubopamu.

YKaszaHHbBIH MeTo 0COOeHHO NMPUMEHHM B KApCTOBHIX paloHax, rje
CTOK HeOOJbLIHX PeK U pyubeB (GOPMHPYETCS B OCHOBHOM 3a CUeT
BLIKJHHUBAHYS MOA3eMHOro moToka. Ilpu aToM BBHIY 3HAUHTENbHLIX
U3MEHEeHHU pacXoja MoJ3eMHBIX BOjJ BO BpeMeHHU HAaOJ0eHHsA 3a CTO-
KOM peK JO0/KHLI ObITh JOCTATOYHO [JHTeNbHBIMH (He MeHee Troja,
a 19 XapPakTePHCTHKH MHOTOJETHHX H3MeHeHu#, oObIUHO MOAUHHSAIO-
IUXCHA MepHOMMUECKOH 3aKOHOMEPHOCTH, B TeuyeHUe HECKOJIbKHUX JeT).
OpHoBpeMenHo KeJjaTesJbHO BecTn HaOGMIOLEHHST 3a peXHMOM Kap-
CTOBLIX BOZA MO CKBaxXHMHAM, PacnoJgo:KeHHbiM B o0Jjactu pacmpocTpa-
HeHHUs BOJOHOCHOTO TOPU3OHTA.

OnpegeneHne eCTeCTBEHHLIX pPeCypcoB TPYHTOBHIX BOj Ha OCHOBE
aHa;qu3a rupporpada pexu Obl1O BHepBbie npuMeHeno B 1887—
1888 rr. B. T'. llyxosuiM, E. K. Kuoppe u K. 3. Jlex6xre npu pabo-
TaXx 10 TMpoexTHpoBaHHIO MoCKOBCKOrO TOpOACKOro BOJLONPOBOIA
B Mpitninax. B seTHolo 3acyXy U 3UMOH, KOrja pewa MHTAeTcs 3a
CyeT APEHHPOBAHHA MOJA3CMHBIX BOJ, €¢ Pacxoj BblpakaeT €CTeCTBEH-
ble pecypcenl nojg3eMublXx Boa. OQueBugHO, 4TO TakWM obpas3omM omnpe-
JCIISETCST MHHHMAJbBHASL BeJWYilHA 3THX PecypcoB, TaK Kak B HepHo-
ALl OpeKpauleHdss NHTAHIS TPYHTOBBIX BOA HX CTOK B PGKH MeEHbBUIC,
UC\L B CpeHe)M 32 TO/.

Onpereseniiio CCTECTBCHHBIX PeCypCcoB MOA3EMHLIX BOT [0 Beal-
e uHTalng POk Bochgine”  psa Hecaeaopautiy, o030D  KOTOPLIX
cotepyntest 3 padotax b, M. Kyaenawna (1949, 1960). Ma upegno-
AEHO  anann3uposBaTth riporpad poxkil ¢ NpHBICUeHieM JaHHBIX 10
pesKIAlY I'PDYHTORLIX. BOJ B JIpndpeskioll 3ome, T. €. pellaTb 3aRAauy
OUeHKIl CCTCCTBRNILIX PECYPCOB MOIRCMILIX BOT KOMILTEKCILIM  Me-
to10x. Tlpupauicitye pacxoia lia TOM ILTH HHOM VUaCTKE B MEKCITBIN
MNP0 XapakTepisyeT pacxod MO12eMHBIN BOJX TOJLKO B 3TOT Me-
puoi. Mares gannple 00 m3Menomigx MONHOCTel TMoToxa i rpajien-
TOB MO NMab. OIeHIISM 33 DOKINOM TPYHTOBBIX B0, i10XKHO Ofpexe-
JHTB BeJTHYIIHY TOJI3€MHOTO CTOKa B APyrue nepuoaul roga. Bo Bpewms
NaBOJKOB BeJHUla MOA2CMIOI0 CTOKA MOMET HMeTh OTpHilaTesblioe
3llaveHte, Taxk Kax B fnpHbpewuoll 30He 006pas3yercs YKIOH I0I3eM-
HOTO MOTOKa OT peki B r.ven Gepera.
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OcnoBioe goctouHcTtso Metoga b. M. Kypeauna saxaovaercs
B TOM, YTO pacxod [OTOKa MOA3EMHbIX BOJA, BbIpakKalWHUi HX ecTe-
CTBelIHbIE pecypChl, ONPeLeNsseTcs] HeMoCPeACTBEHHO, 4 He yepe3 Ko3(g-
¢duigedT GUIbTPAIMH BOJOHOCHOTO MaacTa. Bo3moxKHble omiubku npH
onpecIeniil pacxoaa pekn o6elyHo He mnpesocxopar 5—10%, B To
BpeMsl KakK nmpl Bbibope CPefHEr0 3HaueHUss Koa(duiueHta QUIbTpa-
LHI HJIH BEJHYUHBl HHQUAbTpauuu Ajs GOJbIIOr0 pafoHa MOXKHO
owHGUThCA B HecKosbko pa3. OnHako, ecad B paloHe umeercs He-
CKOJIbKO BOJOHOCHBLIX TOPH30HTOB, TO OTHeCeHHe BeJHYHHBI [013eM-
HOrO CTOKa K TOMY H.IH HHOMY BOJOHOCHOMY T'OPHU30HTY SABJAeTCS
BechbMa YC/JIOBHBIM, 0COO€HNHO B Tex caydasX, Korfa pas3peTB.IeHHas
CHCTEMa IPUTOKOB peKU ApeHUpyeT OoJjiee BBICOKO PAacHoJOXKeHHbIe
rOPH30HTE!, YaCTO MaJOMOIIHble U He MpeACTaBJsOllMe HHTepeca .4
BOfOCHAOKeHusl.

Merog b. M. Kynenuna B OCHOBHOM MpHMEHSIETCH ANl pEerHoHAaJbL-
HOH OUEHKH eCTEeCTBEHHbIX pecypcoB MNOA3eMHBLIX BOJ, TaK Kaxk gaer
HEKOTOPYIO YyCpeAHeHHYI0 AJd OO/bUWION IJIOIAAU BEJHUHHY HX IHTa-
HUS, U [03TOMY SIBJISIETCH € 3TOH TOUKH 3pEHHUs BecbMa IieHHbIM. [las
onpelesieHHsA €CTEeCTBEHHBIX PeCcypcoB HA OTAEJAbHBIX Y4acTKax BOMIO-
HOCHOTO TOpPH30HTA (UTO paccMarpuBaercs B Hauled pafore) HCNOJIb-
30BaTh 3TOT METOM, KaK MPAaBIJO, He IPEICTaBJSeTCs BO3MOKHBIM,
TaK KaK pa3mMepbl 30HBI BJUAHHA BOA03a00pa 0OBIYHO HECOU3MEPIMO
Ma.Jbl MO CPaBHEHHIO C MNJONIA/AbI0, IS KOTOpPO#l 3THUM METOAOM Ofl-
peneasieTcss BeJHYHHA €CTECTBEHHBIX PecypcoB.

ONPEAEJEHHE ECTECTBEHHbBIX PECYPCOB
NOA3EMHBIX BOJ NO BEJHWUYHHE I[HTAHHUSA
BOJOHOCHOI'O OPH30HTA ATMOC®EPHBIMH OCAIKAMH

Ecau BOZOHOCHBIH TOPH30HT MO.JTydacT MHTaHLC HHOUIbTpauyeil
arMoc(epHbIX 0CaJKOB, TO €ro eCTecTBellHble PECYPChbl BhIPAMKAIOTCSH:

Q= WF, (VII, 14)

rie W — unuabTpanus atvocepHBIX 0CAAKOB Ha eAHHHUY [JO-

N[agH 3epKajga BOJAOHOCHOTO rOPHU30HTA B €IHHUIY BPEMEHH;

F — naowanb o6iacTu muTaHUS BOJOHOCHOTO TOPH30HTA, olpe-
AenssemMasl MO THAPOTEOJOTHUECKON KaprTe.

HenocpeacrBeHHoe onpejedeHHe BeJHUHHBL W MpOHM3BOAUTCA B JIH-
siverpax. OpHAKo pacnpocTpaHeHHe JH3HMETPHUECKUX Hab ogeHHIT
Ha BCH 00,acTh MHTAHIA MOXKET ObiTh CHAEMaHO TOJbKO OYe€Hb YCJOB-
110, TaK KakK morJollenue aTrMochepHbIX 0CanKOB, 3aBHCHUT OT LEJOro
ps1a (akropoB: MHKpopeabeda (Bo BHaAHHAaX HHOHJABTpauUHH 3HA-
YHTEeJbHO OoJibliie, YeM Ha BO3BBbILIeHUsX peJbeda), pacTHTeIbHOCTH,
XapaxkTepa IOYBEHHOTO MOKPOBa M TJYyOWHBl 3a&Jerands rpYyHTOBBIX
Boja. ITokpoBHble 06pasoBaHHs 4YacTo NpPeACTaBJeHbl CYTJIMHKAaMHU, Ha
rpaHHUEe KOTOPHIX € NOACTUIAIOIHMH uXx GoJsee MpoHUL@eMbiMU NOPO-
AamMd MOTYyT o0pasoBBIBATbCH KalUJJIsSpPHONO/JABelleHHble BOABI, 3aTeM
HcnapsIouuecs.
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[dauTe1bHOCTD JM3UMETpHUYECKHX HAOMIOgeHHH He YKJaJblBaercs
B 0OblYHblE CPOKHM HM3BICKAHHH, MeXAy TeM TOJbKO MHOTrO.JeTHHe Ha-
O/I0leHHs], NPOBeJeHHble NPH 3TOM B pa3yM4HBIX THAPOTeoJOorHye-
CKuX, reoMop(osiornyeckux i reo0OTAHHYECKUX YCJIOBHAX, MOTYT AaTh
6oJiee Uy MeHee HajmexHble pesynbTaThl. [loaToMy BHoJiHe ecrecTBeH-
HO, UTO JU3UMeTpHUeCKHe MeTOAbl Heé HALLIM MpPHUMEHEeHHs B NpAakKTHKe
U3BLICKAHHH, NPOHM3BOASIUXCSA A5 OUEeHKH SKCIJyaTaUMOHHBIX 3ana-
COB MOA3EMHBIX BOJ.

[Ipyrum MeTogOM oOnpelesneHuss BeJHUHHbl HHOPUALDTPAUMH ABJSA-
I0TCST pacyeThbl M0 (POpMysaM YCTAHOBHUBILErocsi ¥ HeyCTAHOBHMBLIErocs
ABHXKeHUs FPYHTOBBLIX Boi, npeanoxeHubie I'. H. Kamenckum (1943).

Ecau wusBectHb  ypoBHH
BO/bl B TPeX CKBaX{MHax, pac-
I0JIOKEHHBIX 10  HalpabJe-
HUIO IOTOKA IPYHTOBHLIX BOJ,
TO B YCJAOBHUAX YCTaHOBUBIIe-
rocsi ABHXKeHHS

k (h;z— 2

7

Puc. 38.

o0o3HaueHus Ha puc. 38.
Eciu CKBaXKMHBI DPacCIIONOXKEHbl HA pPAaBHLIX DACCTOAHMSIX, T. e.

io L
— 2 ,TO

k ° . y
W== 5 (2h,2 — hy2— hy?). (VII, 16)

HepenHmeM 3TO BbIpaxKeHue B CJAeAVIOuieM Buie:

F.2 — 71,2 2 p.2
Wx=p LM p B R

2% 2x

(VII, 17)

Jleast yactp ypaBHenusa (VII, 17) BbipakaeT KOJHIECTBO BOIbI,
NoCTynaKoiel B eIHHHILY BpeMeHH HNyTeM HHOHIbTPALUHH HA HOBEpPX-
HOCTL TPYHTOBBIX BOJA B Rpeiaeaax ywactka jaauinod x. IIpasas uactb
YPaBIICHIA mpEACTaBisieT COO0H pPa3HOCTb pacxofla IphTeKaloLx
K 6a1anCcoBOMY YYacTKY Ii OTTEKAIIHX OT Hero TNMOA3E€MHBIX BOZ.

®opmyna (VII, 17) coorsercrByer yc/JoBHIO OAHOPONHOCTH MJa-
cra. B cayyae neomnopoanocTn niracta B ropH3oHTaJbHOM Hampabie-
HIH OHa JOJKHA ObiThb 3amHCAaHA CIEAYIOIHM 006pasom:

h2— ht 12— H,
Wi == by B g Bt (V11 18)

2x ?

rae ky— xkoadpduuuent GUIBTPALHKM mNJaacTa Ha ydacTKe CKBaXKMH
1 u?2;
Ri1 — TO Xe Ha yyacTKe CKBaXXMH 2 u 3.
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Beanunna wuHOHJIbTpALUH, €CAH ee ONpexendaTb Mo (dopmyJe
(VII, 18), nmponopuioHaabHa pPas3sHOCTH pacxof0OB, IOSTOMY [AJs ee
pacucta TpebyeTcd BecbMa BbICOKAS TOUYHOCTb OllpelesieHHs Kov3(pohH-
LHEeHTOB (HIbTpPAlMH, 4TO MOXKeT ObiTb MOKa3aHo Ha HpHMepe.

HonycTiiM, 4TO B CKBaXHHAaX, HAaXOAAUIMXCA Ha PacCTOHHH
x=100 m gpyr oT Apyra, NpeBbllIeHHs YPOBHEN IPYHTOBHIX BOM Han
BOLOYMOPOM BbipaxKaioTes: h1=9,2 u; hy=10,0 u; hy3=11,0 u. Kosd-
GuuienTs puabTpanuy k=15 M/cymu, k=10 M/cymu (3TH 3Haue-
HUA YyJOBJETBOPSIOT ypaBHEHHIO KpuBoil pgenpeccun). Pacuer no ¢op-
mydge (VII, 18) paer seanuuny nuduasrpauuu: W=0,001 m/cyrKu,
T. e. 365 mm/eo0.

Ecau mpoussectd Tako# xe pacuer no ¢opmyne (VII, 16) npu

1+ Ay
cpeHeM  3HauyeHMH KoaddHuMeHTa  (PUIBTPALMHU =g =
=12,56 m/cyrku, to mnoayuum W=-—0,0035 m/cyrku. Ha ocHoBaHuu
3TOTO MOZKHO Obljio Obl OIIHOOYHO 3aKAIOYHTh, YTO BOJOHOCHBII TOpPH-
30HT HEe TOJIbKO JHINEeH HHOUJIbTPAaIlHOHHOIO MHTaHHsA, a, HAo0OpOT,
C €ro MOBepPXHOCTH NPOMUCXOAUT YOBLIb BOABI NyTEeM HCHAPEHHs, BHl-
paxatoigasicsi BennuuHoit 1,27 m/eod.

CpegHee 3HaueHue Kosbhouuuentra Quavtpauun (12,6 m/cyrku)
B pacCMOTpPEHHOM MNpHMepe OT/JHYaercsid oT KpahHux 3Hadenuir (10 H
15 m/cyrku) tompko Ha 209, urto Jexkurt, BooGuie roBopsi, B npeje-
JaxX TOYHOCTH OMNpefedeHHs 5TOr0 Ko>(PQHIMEHTA Aa)Ke NpH XOpOLIO
MPOBEAEHHbIX OMBITHAIX OTKA4YKaX. DTO NMOKA3bIBAET, YTo AaKe CPABHH-
TeIbHO HeGoJbHIHe H TPYAHO YUHTHIBAerble Ha MpakTHKe H3MeHEeHHs
IPOHNUAeMOCTH M.J1acTa OKa3biBAIOT OTpOMHOE BJAHSHHE Ha Ompejense-
MYIO BEJAHUHHY TMHTaHHs TpyHTOBHX Boa (W) u moryr mpusoauTh, He
TO.1bKO K HETOYHBIM, HO H K abcypaHbiM BbiBOgaM. [losromy npume-
HATb (POpPMYJy YCTAHOBHBIUIETrOCs ABH:KeHIsl MOA3EMHBIX BOA AJs pac-
UETOB HX MUTAHUSA aTMOCGHEDPHBIMH 0CaZKaMi pPEKOMEHAOBATH HEIb3s.

Hab/monenus 3a pekiMoM TPYHTOBLIX BOJA MO3BOJAIOT MpPHMEHATH
aas pacdera W ¢opmyabl HeyCTaHOBIBIIEroCs JBHKEHUsi, B KoHeU-
HbIX pasHoctax npeanoxkeunsle I'. H. Kamencxkum (1943). B atoMm
cayuyae BO3MOXKHAas omHOKa OT He3HaHNs HJH HeLOCTATOYHO TOYHOTO
yuera HEONHOPOAHOCTH TMJacta npH onpepeieHuu W wmeHee cylie-
CTBEHHA, yeM NpH pacuerax no popmyJse yCTaHOBUBLIETrOCH [ABHIKEHHH.

Beanunna W onpeneasiercs no dopmyae:

An 5
W/:”—A—t-— s (2 — 2057, (V11, 19)
rie Al — u3MeHenue YpoBHS, NPOHCXOAsilee 32 OTPE30K BpeMeHH
At
AX — paccTOsIHHA Mexay cedeHusamu 1—2 u 2—3.
OcranbHble o60o3HauyeHHs Te ke, 4to B ¢opmyne (VII, 16).
Ipencrasum ¢opmyay (VII, 19) B pasBepHyToM BuIe npu pas-
JUYHBIX KO3 duuuentax ¢uiabTpauuu Ha yuactkax 1—2 (k=k;) u
2—3 (k=k11)1
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2 12
=4 ek l’—-‘ﬂ—;h——k“—h—%a—hi‘). (VIL, 20)

Bripaxenue B cko6kax B dopmyJe (VII, 20) npexacraBasier coboit
pasHoCTh pAacXofoB BOAbI, OTTeKaiolled oT 06aNaHCOBOTO yvacTKa H
nputexamlieil K Hemy. B oTsanune oT (opMyJbl  YCTaHOBHBLIETOCH
ABHKEHHST 3Ta pAa3HOCTb IPH HEYCTAHOBHBIIEMCS [BUMEHHH BXOAMT
B (opMyJy He MHOXKHTENeM, a cjaaraeMpiM. AGCONIOTHoe 3HauyeHHe
nepsoro cjaaraemoro B ¢opmyae (VII, 20} B nepuoan pesxoro
TIOBBIIICHUST YPOBHS TPYHTOBBIX BOJA 3HAuHTeAbHO OoJbllie, 4YeM
Broporo. Ilo3TOMY HETOYHOCTb OTpeleseHus KOo3(PPuuUHeHTOB (DHIb-
TpaluM{ IJacta B 3ITHX YCJAOBHAX Ha onpejefseMylo BeJHYUHY THTa-
HUS TPYHTOBHIX BOX BJanser MeHbwe. OCHOBHOE 3HayeHHe, Kak 3TO
sichio u3 ¢opmynnt (VII, 20), umeeT TOuHOCTH onpefe/etus BOLOOT-
pauu (p).

IloBbiieHHe YpOBHSA TPYHTOBBIX BOJ IMPOHCXOAHUT B OCHOBHOM IIO-
cjle CHerOTasfHHS M MOXKET paccMaTpuBaTbCAd KakK Mepa BeJHUYMHB
nuranus. K 3ToMy BbIBOAYy MOXKHO HpHiiTH, ecan B dopmyde (VII, 20)
B COOTBETCTBMH C BBICKa3aHHBIMH COOOpasKeHHMH, CUYMTATL BTOpPOE
caaraemMoe paBHBIM HYJI0. B 3ToM cayudae

Bl (VI, 21)

W=
rAe Ah — HabJionaeMoe MOBbIIIEHHE YDPOBHSA FPYHTOBLIX BOJ IHOC/e
CHeroTafHus 3a BpeMsa Af.

Pacuer unduastpaunu no dopmyne (VII, 21) naer Hecko/abko
fipeyMeHblIeHHOEe 3HAaueHHe BeaHulHbl W, TakK Kak He yyHUTbIBaeT MoO-
HHXKEHME, CBA3aHHOE C OTTOKOM BOXB B HANMpPaBJICHUH K €CTECTBEHHBIM
JApeHaM — pckKaM, o3epaM d T. M. BeduunHy ortroxa MOXHO npubau-
3UTEJbHO y4YeCTb, €CJH CYHTATb €ro TaKUM sKe, KakK I B IpeauiecT-
Bylount 3umMuuii mepnox. Ilpu 3ToM ycneBuu pacuer WHPUABTpAIlHH
CIACAYeT MPOU3BOAUThL O dopmyae:

W=y St E82 (V1L 22)
raie Az — Beauunna, Ha KOTODPYIO YDPOBeHb TPVHTOBLIX BOA CHHU3MJICH
3a BpeMs Af 3a cyeT OTTOKAa MO BOAOHOCHOMY TNJacTy.

Beauunna Az mozser Obith onpegeselia 1o TPAQUKY pekHMa T'PYH-
TOBLIX BOA (puc. 39). Jlmdus cHIDKelnds ypoBHs 3a BpeMms fp, paBHOe
BPEMEHHU TOBBIIIEHHSI YPOBHS TPYHTOBBLIX BOA, AOJ/IKHA ObITh NMPOXOJ-
KeHa 10 TOYKH, COOTBETCTBYyIOWell MakcHMyMy ypoBHA. Beanuuna Az
BhIpaxkaercs IJuHOI ab.

IIpu mnosab3zoBaHMu nNpejggaraeMeiM METOLOM HEOOXOMHMO YUHThI-
BaTh CJAEAYIOLHEe COOOpaKeHHs!.

IToBbilienre ypOBHSI TPYHTOBBIX BOJ 3aBHCHUT HE TOJLKO OT KOJii-
YecTBa MPOCOYMBLIEHCA BOAbl, HO M OT PA3HOCTH MPUTOKA H OTTOKA
BOZbI B paccMaTpuBaeMOM CeUYEHHU BOAOHOCHOro mniacta. Ecau Obi
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JlenpeccHOHHas Kpipast OblJ1a npAMON JIMHHeH, T. €. pasHOCTb IPHTOKa
I OTTOKa Oblsia paBHa HY.110, TO Obla0 Obl CoBeplieHHO Ge3pas3JsHYHO,
B KaKOM Ce4eHHH OMNpelessaTh beauuyuHy HHOuAbTpauuu. B npenicTBu-
TEIbHOCTH AENpPeCCHOHHAs XKpPHBasf B YCJAOBHAX HHOHAbBTDALHH SIBJAS-
eTcs BBINYKJIO{I KPHBOH (3JAuNCOM), MO3TOMY B Ka)KIOM CeuyeHHH
OTTOK M3 JAHHOTO 3/JeMeHTa K pacloJoXKeHHOMY HHKe [0 MNOTOKY
0o7Ibllie, YeM HPHTOK K HEMY M3 BHIIIEPACHNOJOKEHHOTO 3jeMeHTa. Yem
6.1M2Ke K peKe, ApeHupyloleld TPyHTOBble BOABI, TeM 00Jblle Pa3sHOCTb
3TUX pPacXOIOB M TeM MeHblle NpPHU MNPOUYHUX PaBHHIX YCIOBHAX MOBHI-
IeHlie YPOBHS MOA BJAUSHHEM HHQHIbTPalHH.

o

Ypabeny Boder 6 ckbarume
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!

L L A e R T

Rubaps @elparn Mupm ﬂ/wf,% Mii Mo o Aleyom
L‘(»* -—f-———-—;_—-L« - f—— )...‘

———

Puc. 39.

Ha BojgopasienbHOM y4acTKe TPYHTOBBIX BOJI NOBbillieHHe HX YypOB-
H MOA BJAWsHUEM HHQUJIbTPAIMM HOCTHraeT MakKCHMYyMa, TaK Kak
pPasHoCTb MPHTOKA U OTTOKa O.1H3Ka K HV.110 (MOBEPXHOCTb BOJ MOUTH
TOPH30HTAIbHAS) .

[ToBbinieHie ypOBHSI TPYHTOBBIX BOJA 3aBHCHT OT TIayOHHBLI HX 3a-
J€raHus OT MOBEDPXHOCTH 3eMJH, KOoTopas NpH BecbMa OJAH3KOM 3a-
JeraHiy JHMHUTHpPYeT ero noBnlliteHHe. Kak oTmeuyanochb aBTOpOM
(1960), ma Hekotopoii rayOHHe ToBbILIEHHE YPOBHA TPYHTOBBIX BOJ
noj BJANSHHeM HH(QHAbTPAUMHM AOCTHTaeT MaKCHMyMa, a 3areM Ho
Mepe YBeJAHUeHHUS TJAYyOUHB aMILTHTYAB KoJdeBaHHH yMeHblIaloTCd
BCJAEACTBHE peryaupylomeil poau 30HB a3paudu. AMIIUTyHa KoJie-
GaHHll XapakKTepusyeT MNHTAHHe NPU TAKOH TayOuHe 3aJsieraHus, rae
¢C BEJHUHMHA ABJSETCHd MAKCHMAaJbHOH.

Hcexomsi u3 3TUX cooOpaKeHHH, peKOMeHIyeTcs OlpelensiTh BeJH-
YHHY MHTaHUA BOMOHOCHOTO TOPH30HTA NPH COOAIONEHHH CJAeAYIOLIHX
VCJ0BHH:

a) Ha yyacTkax, r'ie MOBEepPXHOCTb TPYHTOBHIX BOJA OJH3KA K I'OPH-
301TanbHOH, T. €. BAAJIH OT pek;

6) npu ray6uHax 3ageraHusi TPYHTOBBLIX BOJ B KOHlUe 2MMHero me-
prola nopsaka 2—4 .
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BesuuyHa WHOHUIBTPALUMOHHOTO IMHUTAHUS TPYHTOBLIX BOA 1O H3J0-
KEeHHOH Meroxuke Bcerga OyaeT onpegesieHa ¢ HEKOTOPbIM TNMpeyMeHb-
LIeHWeM, T. €. BOCHOJHeHHe 3alacoB TPYHTOBLIX BOJA OLEHHBaeTCd M10-
CTATO4YHO OCTOPOXKHO. [lellcTBHTeJbHO: 1) MOBEPXHOCTb TPYHTOBHIX BOJ
HUKOrJa He OnhiBaeT MIeasbHO TOPU3OHTAJbHOMH; 2) HabJiodeHHOe IO-
BblilleHHe YPOBHSI MOXKeT M He OKa3aTbCf MAaKCHMAaJbHbIM; 3) OTTOK
TPYHTOBLIX BOJ B TepHOJ MOBBIIICHHSA YPOBHS BCerja HeCKOJbKO
6oJsibllie OTTOKA B NpeJBEeCeHHHH MepHod, T. €. BeJHUYHHA AZ omnpele-
JAeTCA C HeKOTOPHIM 3aHHMKEHHEeM.

EciM peXXuM rpyHTOBBIX BOJ XapaKTepH3yeTcsi He TOJbKO BeceH-
HHM NOXBEMOM, HO M MNOBLILIEHUSIMH, CBSI3aHHLIMH C HHOUIAbTpalHch
AOXAEBHIX OCANKOB, TO AJA KaKJOTO MepHoja MNoAbeMa ypPOBHS IpyH-
TOBBIX BOJ JOJ2KHbl ObITb NMpPOH3BeIeHbl aHAJOTHUHble pacyeTbl, a 3a-
tTeM BejuuyuHH (AR+Az2) mnpocymmupoBanbsl. CpenHerogoBasi BeJju-
YHHAa MHQHUIBTPALHH MOXKeT OLITb omnpefieseHa No (dopmyle:

W=y L8k 8z) Micymru. (VIl, 23)

Tonumuaa cos BOAbI, NPocaylBaUleicss B BOAOUOCHBIH TOPH3OHT B Te-
yeHue ropa (y), BeIpakaercs:

y=1000p 3 (A% - Az) m. (VII, 24)

B dopmyaax (VII, 23) u (VII, 24) Beauyudnl Ah u Az BoIpaKeHH
B MeTpax.

B HekoTOpbIX cayuyasix (Hanpumep, A/ CONOCTABJeHHsT MOA3EM-
HOTO H TMOBEPXHOCTHOIO CTOKOB) lLiesecoo6pasHo BbIpaxKaTb BEJHUYHHY
MUTAHHS TON3EMHBLIX BOA MOAYJeM MOJ3€MHOr0 CTOKA:

M,=0,0317y, VL, 25)

rae My — MonyJb MOL3EMHOro CToKa ¢ 1 xm? B a/cex.

[Ipumep pacuera BeJHYHMHBI NHUTAHHUS TPYHTOBBIX BOML 3a TOJHU-
upii mepuon. Ha puc. 40 npusenen rpaduk xogeGaHuilt ypoBHs Ipyli-
TOBHIX BOJ B HabjaonaTejbHoH ckBaxxuHe (pafioH JleHuHrpapga).

BomonOoCHBII TOPH3OHT NpPUYPOYeH K TOCJEIETHHKOBBIN  MEJKO-
3€PHHUCTBHIM TNecKaMm, raybuna ero 3aszeranust 1,5—2,0 u or nosepx-
HOCTH 3eMJd. BelnudHa HegocTaTKa HAacHILleHHS He ONpegessaach.
YUuTHIBast, 4TO AJd MeEIKO3ePIHCTHIX HEeCKOB 3Ta BeJIHUYMHA OOBIUHO

naxoautcs B npeaeaax 0,10—0,15, npuyvem w=0,12. B TeyeHue roaa
Tabruga 11
[Tepuoasr noBbIIEHHS Yy POBHS A, cymku AR - A, M w, scymnu
1,IV—5V 20 0,90 0,0054
25/ VII—20 Vi 25 0,35 0,0017
15X -1 X1 15 0,30 0,0024
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HaGmonaaHch TpH MEpHOAA TOBBILEHHA YPOBHS TpPYyHTOBBIX BOA:
B ampene—\ae, B HIOJe—aBrycTe ¥ BO BTOpO# moJsoBute okTsAGps. Ha
rpaduKe MyHKTHPOM MOKa3aHbl JIHHHH, xapakrepHaylouiue Moja3eMHbIH
CTOK B Te neptloAbi, MO KOTO-

FomoBoe mutaHue TPYHTO- Eide M

BbiX  BOA  aTMOC(HEPHBIMH i
ocagkamu no gopmyne (VII, ]
Y

pLIN  Ofipefe/eHbl 3HaYeHHS B - 18
Ah+Az. B taba. 11 npuseje- 33§
Hbl BeJIHUYHMHBI HHQHUIbTpANHU 3§
32 STH TMEpHOABI, OMpeAeseH- [ =
7 i

il 1o opmy.ie (VII, 22). ! 4%
Takum o0pa3on, B TepH- Zrs4v =
0, cAemyIOlHA 3a CHeroras- T = 3]
HueM, HHGUIbTPALUA COCTaB- N ﬁ“‘s
Jasiaa 5,4 mm/cyTtku, BO Bpemst | | 0 ==
Jetux  powaedt 1,7 mm/cyrru, =2
A4 OCeHbIO YyBeandujach O 43
¢ X
2.4 mmlcyTru. 18
B

N

Y

<

24) cocraBager: | N
S
g

y =10000-12(0,90 4 0,35 + g
SN 74N W NN SN SN S

4-0,30)= 186 wmx. =]

4 (&3]

- =

Moayap moa3eMHOro CTo- T ]| &
ka no ¢opmyiae (VII, 25): - R 1 5 1
>N
- | 1= 3
M,=0,0317-186 = i L—ﬂ_ X
— / 2 1oy =N
5,9 alcex ¢ 1 rkm”. 2y =
Ih §
M3 10KeHHast METOAHKA | N — <
onpefedeniis  HuQHIABTPALL- [ R A R A
OHHOIO THTaHHUs TPYHTOBLIX §
BOJX AaeT BO3MOXHOCTb Omnpe-. 3 X
qeJHTh  MHHHUMAaJbHOE, T. €. A S A A - §“
rapaHTHPOBAIIHOE  3HayeHUe =&
pediYHMHLl nutanug. B oston | | A S D T £ Y
ee MPEHMYIECTBO  mepell = §
METOAOM pacyeToB B KoOlied- =3
IlbIX pasHOCTAX, TAe B CHIY A | & |

N T T T S TS

HEBO3MOMKHOCTH  JOCTATOUHO o & w o S 8
TOUHO YueCTb (DHABTPALHON- W ewpadf pyuwawiy ww " iy puag
HYIO HeOAHOPOLHOCTH MJacTa,
Te WAM MHble OIIMGKH HeH3GeXHb, MpHYEM 3HAK HX OCTaeTCss HeH3Be-
CTHBIM.

JIpyroe MPeHMYHIECTBO 3TOTO MeTOHA 3aKJMOuaeTci B TOM, UTO
1719 OLEHKH THTAHHS MOA3EMHBIX BOJA MOMKHO HCNOJB30BaTh GOJbILOE
yHCa0 HaBAIOAATebHBIX CKBAXKHH, pa3MelleHHBIX Ha MJOmAjfH B pas-
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JUUYHBIX YCJOBHSX, TOTHA KaK pacuyeTsl B KOHEYHBIX PA3HOCTAX MOXKHO
NPOH3BOAUTL JHILL Ha GajaHCOBBIX YYacCTKaX, Ha KOTOPBIX OIBITHBIMH
OTKauKaMy omnpefeseHbl Ko3p@PuuueHTh (UABTPALHKH.

ONPEAEJIEHKE ECTECTBEHHbBIX PECYPCOB
NMOA3EMHBIX BOA NO BEJIHWYHHE NOTACHIEHHA
MOBEPXHOCTHOrOo CTOKA

[ToraomeHdre BOAb W3 peK B HEKOTOPHIX CJAYYasix SBJSETCS OCHOB-
HblM HCTOYHMKOM TMTAHUS MOA3eMHBIX BOA. OcOOEHHO THIIHYHBI B 3TOM
OTHOUIEHHH palloHbl pacHpoCTpaHeHHs KapcTa, B KOTOPHIX HeperKo
PEKH MOJHOCTHIO MOTJOLAl0TCs. B TOPHBIX MOAMHAX, HAa yyacTKaX HX
paciiipeHus, MPOUCXOAUT MOIJOLIEHHe BOAbI U3 peKH, a 3arTeM MOIl-
HbIl MOIAPYCJAOBHIH MOTOK BHOBb BBLIXOAMT B pEKy TIepea Y4acTKOM
CYXEeHHUS AOJUHBI.

[ onpeneneHilss BeJWYMHBl [UTAaHHSA NOA3eMHBIX BOL Ha pekKax,
M3 KOTODBIX, CyAa 1O OOLIHM THAPOIreOJOrHYeCKUM YCJAOBHAM, BO3-
MOJKHO MNHTaHHe BOMAOHOCHOTO TOpPHU30OHTA, OOOpPYAYyeTCa HeCKOJbKO
THApOMeTpHUeCcKHX C¢TBOpoB. Ilo pasHoCTH pPacxodOB BOAbI B ITHX
CTBOpPAX MOXKHO CYAHMTb O BeJIHUMHE MOTepb BOABI U3 PEKH, T. €, O MH-
TaHHH TOA3EMHBIX BOJ.

Ha6aoaenns Ha THAPOMETPHYECKHX CTBOPAxX HeOOXOAMMO NPOH3-
BOIMTb KaK MHHHUMYM B TedeHMe Tojla, a mpu OOJbIIOH H3MEHUYHBOCTH
CTOKA — B TE€YEHHC HECKOJIbKHX JeT.




Irasa VI

ONPEREJEHHUE OCHOBHbBIX PACHETHbBIX
FMILPOFEOJ]OFM‘IECKHX HAPAMETPOB

OcHOBHBIMH MapaMeTpaMH BOJOHOCHOTO H.JdCTa NPH OLEHKe 3KC-
NJAYyaTaMOHHBIX 3aMacoB THAPOAMHAMHYECKHUMII MeTOZaMH SIBJSIOTCS
Kos(pduureHTsl GuIbTpalKH, 1bE30MPOBOJHOCTH, YPOBHENPOBOIHOCTH
U MpHUBENEeHHBIH pajiHyC BJUAHHA. B HekoTOpmIX cayuaax AJd Hamop-
HBIX BOJOHOCHBIX TODH30OHTOB ienecoo0pasno onpefe’daTb KoO3(pdu-
LMeHT BOAOMPOBOJMMOCTH, MOJA KOTOPbIM TNOHHMAaeTcs MNpPOH3BeleHUe
Koabduuuedta puabTpauuil Ha MOLIHOCTL BOJOHOCHOTO Maacta. JTO
BO3MOKHO HOTOMY, UTO B pacueTHble (GOpMyabl AJas HaNOPHLIX BOX
BXOJIHT HENOCPEICTBEHHO Mpou3BejeHHe KospduuueHTa q)mmpamm
Ha MOIIHOCTh. B 3aBHCHMOCTH OT THAPOTEOJOIHYECKUX YCAOBHI Tpe-
6yeTcst OnMpenedsiTh B OJHIX CAyYasx TO.IbKO KOI(QdHUWIeHT GHILTPA-
LMK, B APVrux — Ko3duiuent GUAbTPALIM COBMECTHO ¢ KO3 -
eHTOM MMbEe30NpPOBOAHOCTH HAH KO3POHIIHEHTOM YPOBHEMPOBOAHOCTIL.

OrpaHuunuThCa TOJIbKO OMNpededeHiieM Kos(duiienta QUHIbTPA'IHH
MOKHO B CJyuyasix:

1) pacrmomnoxenust Bojo3zabopa BOJAH3H BOJOTOKOB i BOZ0OEMOB,
C KOTOPBIMH MOJ3CMHBIE BOIbI HMEIOT TILIPaBJIHUYECKYIO CBA3b, Tak KakK
MpH 3TOM YCJIOBHI 10BO.JILHO OBICTPO HACTYNaeT yCTAaHOBUBIICeCH 1BII-
KeHue;

2) Haayna Oe3HaNnopHbIX BOAOHOCHBIX TOPH30HTOB, 3aKIIOUEHHDLIX
B necKax, TPaBUHHO-TAICUHBIX OT.JIOMKENUAX, MPOHHILAeMbIX [0 TopaM,
TaKk Kak B 3ITHX MODOAAX BOJ0OOTAAua H3MeHAETcs B HeOOJIbUIAX mpe-
Aenax M KO>QOHUIHEHT YPOBHENPOBOAHOCTH MOXKeT ObITb Bhiulciell
enocpeacTBeHHO 1o dopmyae (1V, 2);

3) mpUMCHEHHS MeTOAa aHaJOTHH.

Kostpduunent ¢uabtpaulii COBMECTHO ¢ KO3(pUUMEHTOM ypOBHe-
NMPOBOMHOCTH (Mbe30MPOBOAHOCTH) oMNpeaedsieTcsi BO Bcex Cayuasny,
eCcJM 3KCTAyaTaliiss Bogo3zabopa OyneT MPOUCXOAUTb B YCJAOBHAX He-
VCTAQHOBUBINETOCH ABHXKeHHA W KO3PPUUHEHT ypOBHEHpOBOlLHOCTH He
vioykeT ObITh onpeneseH mo dopmy.ae (IV, 2). 1. e.: a) mpu sKcnaya-
Taul BoA03aGOpPOM 11anOPHOTO BOJOHOCHOTO I‘OpHSOHTa BJaad oT
ero TpaHui, (HeoTpaHHUeHHBbIH MJacT) WAl TOPH30HTA, OTPAHHUYEHHOTO
HeMpPOHHL@eMBIMU KOHTYpaMH; 0) mnpH 3IKCIayaTalud BOAo3abopoM
§e3HamoOpHOTO BOJIOHOCHOTO TOPH30HTAa, NMPUYPOUEHHOTO K TpellHOBa-
THIM TODOJAM,
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B HeKOTOpBIX C/ayyasgx B HAMNOPHBLIX BOJAOHOCHBIX TOPH30HTAX, KpPO-
Me YKa3aHHBIX pacuyeTHLIX MapameTpoB, CJAedyeT ONpelensitb Ko3d-
dbunneHt neperexanpud. Onpepejenue 3Toro KosdguUHEHTa ILeseco-
06pa3Ho Torja, KOTAa pacyers MO YHPYTOMY PEXKHUMY HPHBOAST K Bbi-
BOIY 0 HeoOeCNeyeHHOCTH 3amacoB, d JHUTOJOIHYECKOe CTPOECHHe CJOH-
CTO¥ TOJIIU H COOTHOUIEHHE HANOpPOoB TAKOBO, YTO HMEIOTCSH OCHOBAHHUSA
npeanosaraTh BO3MOXKHOCTb NepeTeKaHWs (Hamnpumep, eCAH BOAOHOC-
Hble TOPH3OHTH pas3feJeHbl MAaJOMOILHBIMH CJOAMH HeCYaHblX TIJIHII
HJH TPellMHOBATHIX Meprenedl, apru//JUTOB, OCOOEHHO, eC/in ITH pas-
Ieasiolie cjaod BLIKJIHHUBAIOTCA U B HHUX HMEIOTCA TaK HasblBaeMble
«0KHa»). Kpome Toro, neperekaHue CJeAyeT YUMTHIBATL TaKKe B TeX
cayyasix, Korga MPHTOK BOABI 113 JPYroro BOJOHOCHOIO IMjacTa Mo-
KeT CYLUeCTBeHHO yXYIIIHUTh KauyecTBO BOIbI HaMEUEeHHOTro K 3KcIya-
TalUHH TOPH30HTA.

Caenyer Tak:kKe OTMeTHTb, YTO TaK KaK MHepeTeKaHue HNPHBOAMT
K YCTAQHOBHBHIEMYCS pPeXHMY, BMECTO KO3(P(QHUHeHTa TNepeTeKaHus
MOZKeT ObIThb HeNOCPeINCTBEHHO ONpefeseH NpUBeNeHHbI! pafnyC BJHUA-
s (Ro).

Haunboaee TOUHO 3TH mapaMeTpsl MOTYT ObITb TMOJYyYeHbl B pe3y.ib-
TaTe NMpOBENEHHUA ONBITHBIX PaboT — OTKauyeK ¥ HaOJOAeHHH 3a BOC-
craHoBjeHuem ypoBHA. Ilo cBoemy Ha3Ha4yeHHIO OTKA4yKH MHoOApasie-
JAAI0TCH HaA npoOHBIe, ONBITHBIE M ONBITHO-3KCHJyaTalldOHHLie,

IIpobrbie OTKAuUKW NPOU3BONATCH AJs TNpPeIBAPHTENBHOM
OLleHKH BOJOHOCHOCTH BCKPBITOTO TOPH30OHTA M KayecTBa MOA3eMHBIX
BOoA. Lleapio OMBITHBIX OTKAayeK SIBJASETCS:

1) ycraHoBIeHne 3aBHCUMOCTH geGHTa CKBaXKHHBI OT MOHHXKEHHS
VPOBHsSI BOAbI B HeH (KpuBasi peburta);

2) onpenedeHue Ko3pUUIEHTOB (PUABTPAUHE H BOAONPOBOAHMO-
CTH BOJOHOCHBIX TOPU3OHTOB;

3) ompeneneHde Ko3p@HUHEeHTA Nbe30NPOBOAHOCTH HJAH YpOBHe-
NPOBOIHOCTH;

4) onpejfemeHue MNpHBEJEHHOTO panuyca BJHSHHS,

D) onpeneseHHe BEJHUUH CPe30K YPOBHS B Mpegesax ydacTka BO3-
MOKHOTO pacnoJ0IKeHiis Boxo3abopa TNpU COBMeCTHON padoTe 3Kc-
IIVATallOHEBIN CKBAXKUH;

0) ompeleieHHe Tak HA3bIBAEMOro «BHYTpPeHIEro CONnpOTUBJAEHUA,
BO3HUKAIOWEro MOA BJAHSHIIeM (PIIbTPA CKBaMHHBI H APOLECCOB, NPO-
Tekalolliix B npu3abolHoll 30He.

OnbTHO-2KCNHJAyaTauHOHHBI e OTKAUKH MPOBOLATCS B
0c000 CJI0kIBIX THAPOAHHAMHYECKHX M THAPOXHUMHUECKHX YCJIOBHAX
IS ONpeAeJCHHS BO3MOZKHBIX HM3MEHEHHWIl AHHAMHYECKOTO YDPOBHS H
KauecTBa BOAbl BO BpeMeHH. Takue OTKayKM cjaefyeT NMPOBOAHTH TPH
OTCYTCTBIH TNOCTOSAHHBIX HCTOYHUKOB BOCHOJIHEHHS.

Meroanka orkavek (BbiOOp THMAa OTKAYKM — OMIHOUHAS HJH KyC-
TOBAas, KOJMYECTBO M MOJOXKeHHe HA0M00aTebHbIX CKBAYKHH, HPOLOJI-
MUTEALHOCTH OTKAuekK, KOJMYECTBO NOHMIKEHHH, HX TOCJAeROBaTeNb-
HOCTb) OMpee]sdioTCa Le/JAeBbINM Ha3HauyeHHeM OTKauykH, CTaJued mpo-
Begenus paboT W ruaporeosorvyeckuMu  ycaosusimu.  Iloctegnue
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onpeneasitor PeXKIHM ABUXKCHUST NOA3CMHBLIX BOA IIPH ONBITHHIX OTKay-
KaX, B 3aBHUCUMOCTH OT ocofeHHoCcTeH KOTOPOro HasHaydyaloTCAd OCHOB-
Hble MeToAHYeCKHE MO JOXKEHHUA MPOBEICHUA OTKauyeK.

PE)XUM ABH)KEHHUA HNOAZEMHBIX BOA
MPH ONBITHBIX OTKAYKAX

Ilpouecc pas3BuTHA IeNIPECCHOHHON BODOHKH BO BpeMsA OMNbLITHOM
OTKAuyKH SIBJISETCS AOCTATOUHO CJIOXKHBIM, TaK KakK (OpMHpPOBaHHe [e-
NPEeCcCHOHHOH TMOBEPXHOCTH MPOHCXOAMT MojA Bo3AeficTBHeM pAAa (ak-
TOPOB, Ba)KHeHLIMMH M3 KOTOPBIX AABJAIOTCH OCylleHue nJjacta (B 6ea-
HAaNOpPHBIX BOJAAaxX) HWJM BJHsHHe YIPYroro pexuma (B HANOPHBHIX
Bomax). OnHako qake TPU HENPOLOJIKHTeNBHBIX OTKauKaX C MOCTOSH-
HBIM fnebutom (mopsiika HEeCKOJIbKHX CYTOK) B 30He, OKpYyKatolleH
CKBa’KMHY, PexHM [ABHKEHHMS MOJ3EMHbIX BOJ NMpHOOGpeTaeT KBasucTa-
UMOHAPHBIN XapakTep, T. €. KpHUBbie NelpecCHr mepeMelialoTcs napad-
JIeJIBHO JpYyr APYry, a II03TOMY pacueTol Koypduuuedta QUAbTPALHHU
MOTYT IPOU3BOAMTBCA O ¢opmyJaM YCTAHOBUBLIETrOCH [IBHKEHHSA.

PasmMepsl 30HBI, B KOTOPOH TMPaKTHUECKH HACTYNMJO KBa3HCTaLHUO-
HAapHOe COCTOsiHUe, 3aBHCAT OT JIUTOJIOTHUECKOTO COCTaBa BOJOBMe-
[1A0IMX TOpPOJ, THIPAB/JAHUYECKOTO0 XapakTepa TOPH30HTAa U TNPOJAOJ-
KHTEJBHOCTH OTKAUKH.

Tak, mpu TPOAOMAKHTENbHOCTH OTKAauyeX 1—2 cyTok paauyc 37T0#
30HH KoJaebaercsa ot 20 mo 100 m B Ge3HanopHnix Bogax u ot 200 no
1500 » B Bogax HanopHbix. IIpu AJHTEIBHBIX OTKAYKAX, KOTOPble MpO-
H3BOASATCH JAJd MPOTHO3a NOHHMKEHMH YPOBHS B 3KCIyaTALMOHHBIX
CKBaxKHHAX BO BpPeMEeHH, pa3Mepsl BOPOHKHM JENpeccHd CTAHOBATCH
CTOJb 3HAYUTEJbHLIMH, YTO B HEKOTOPBIX CJaydyasx Ha ee (opmHpoBa-
Hye HauyuHAIOT OKas3biBaTh CYIlecTBeHHOE BJIIFHIE [polecchl Mepere-
KaHUA H3 HIXKe- W BbIMIeNexsaniuX TOPU3OHTOB M TpaHHlbl BOAOHOC-
HOTO nJjacra B I.JaHe.

[Ipoueccs mepeTckaHHs MNPUBOIAT K cTabUAM3AUMH  TOHHMKEHHUST
B LEHTPaAbHLIN U HAOJI0JaTeqbHbIX CKBAXKHHAX, BJMSHHE e TPaHHIL
niacTa MOXeT ObITb pasjnuHbiM. Ec/IM cKBa)KMHA pacnosozkeHa 6.u3
peKH, TO NMPOHUCXOAUT OwlcTpas crabUIM3aLHg ypPOBHS; NMPH HENPOHU-
llaeMOAl KOHTYpe, Hao00pOT, CKOPOCTb MOHUAKEHHUS YPOBHS BO BpeMeHH
BO3pacrTaer.

M3 anaausa pexuMa [BIKEHUS MNOA3EMHBIX BOJ MNPH OTKaukax
SICHO, UTO TpebGoBaHHe B JIO6GBIX THAPOTEONOTHUECKUX YCJOBHAX IMPO-
M3BOJMUTb OTKAYKy A0 YCTAHOBHUBUIErOC#A Je8WTa 1 TIOHWIKEHHS SBJIsI-
eTCs COBEepIIeHHO HeOOOCHOBAHHBIM, TAK KAaK BO MHOTHX CJayuasx
crabuanzania YPOBHA TMpPH TNOCTOSHHOM fAefuTe HJAM crabuianzanus
Aebuta NpPH NOCTOAHHOM YPOBHE MOKeT IMPOHU30NTH ucpe3 JAeCATKH
aet. TlosroMy MHeHnHe 0 TOM, 4TO OTKA4yKy, KOTopasi Oblja npekpameia
A0 cTabuian3alvu ypoBHeH, c/aefyeT CUMUTATb «HEKOHAMLHOHHOH», OlIl-
6o4yHo. Kpome TOro, HYyHO YUYMTHIBATb, YTO TOJbLKO OTKauYKa Mpu ie-
VCTAHOBMBIIEMCS pexiMe MOXKeT maTh 06O0CHOBaHHbIe JNaHHBE JIJis
MPOTHO3a DA3BUTHA JeNPecCHOHHOH BOPOHKH BO BPEMEHH.
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METOAHKA OTKAYEK

NPOBHBLIE OTKAYKH

M3 uneseBoro HasHauyeHHs NpoOHbIX OTKauek (HpelBapuTesbHas
OLeHKa BOJOHOCHOCTH BCKPBLITBIX TOPH30OHTOB M KauecTBa BOJbI) cC.e-
JIyer, UYTO OHH MNPOBOAATCA A/ BblOOpa BOMOHOCHBIX TODH3OHTOB H
YUacTKOB AJf NpPOBEJeHHs pas3BelouHbiX pabor. ITH OTKAYKH HPOBO-
AATCA M3 OJMHOYHBIX CKBAXKHH C OJHHM TNOHHXKeHHeM YPOBHA HaA IO-
MCKOBOH CTaJlHH M B HEKOTOPbIX CJyuyasix Ha CTailu TpeIBapuTelb-
Hoil pasBenku. ITpomoakHTesNbHOCTE NpPOOHBIX OTKAaYeK COCTaBaser
1—3 cmenbl.

ONLITHBIE OTKAYKH

OnbiTHBIE OTKAaYK{ fBJAAIOTCA OCHOBHBIM BHIOM THApOTe0.JorHye-
ckux padoT, MPOBOASLIHXCS HaA CTaJHM IIpeABAPHUTENbHON H JAeTalb-
HOH pa3BelKd MOA3eMHLIX BOA. OmNbITHble OTKAYKH TMOAPA3AeNsoTCH
Ha OTKAuKd M3 OJMHOYHBIX CKBaXXHH U KycrtoBbe. Ilocnegnue oGna-
JA0T pAIOM HPEHMYyUIECTB IHepel OAHHOYHBIMH, TaK KakK MO3BO/AIOT
UCKAIOYUTb BJHAHHE (QHUJAbTPA CKBAXHMHbI M TPH3a00HHON  30HDLI.
@uabTp BHOCHT JOTOJHHTENbHOE CONPOTHBJIECHHE, Mpolecchl cyddosnu
B NpH3a6oHHOA 30He MOTYT NMPHBECTH K YyBeJUYeHUIO BOJONpOHHIIAe-
MOCTH, a TIPOLeCCH YHJOTHEHHS TPyHTa Hpu OypeHHH — K yMeHblle-
HUI0 BomonpoHnuaemMoctd. Heyuer 3THX (pakTopoB mMOXKeT cyulecTBeH-
HO TOBJIHATH HA BEJHUMHY Onpele/seMblx IapaMeTpos.

[lostomy, nna pelteHust GOJbIIHHCTBA HepevyHC]elHbIX Bbillie 3a-
j1au nejdecooOpasHee TPOBOAUTbL KyCTOBble OTKaukH. Mckiaouenine co-
CTaBJAIT TOJbKO OTKAyKH, KOTOpble NPOBOAATCA AJd OnpejeseHHsd
3aBUCHMOCTH MeKAy HAeOHTOM M TOHHXKeHHeM, a Ha CTajluH npeaBa-
puTeJbHOH pa3BeaKH — OTKauKH [AJd onpegetenus KodpduUHCHTA
¢uabTpauNy, TaK KaK Ha 3TOH CTaguu He Hy)kHa 6oJbluas TOYHOCTb
B onpenedeHuu Kospduunedta dpunpTpauull. B ony6aMKOBaHHOH auTe-
patvpe (TenenGaym, I'punbaym; 1965) umetorcs pexomeHmgauun o6
oTKa3e oOT Hab./ oaTelbHbiX CKBAXKHH MpPH OTKAaykax, MPOBOAIMLIX
¢ uneapio onpenescuus kospgunuenta ¢uabtpaund. OQHaKO 3TH PCKO-
MeH1aulil fno.ayuenbl Ha OCHOBaHWM aHaJM3a MaTepda’oB Ouelib He-
50.1bUIOTO KOJIMUCCTBA OTKA4YeK W He YUHTLIBAKT TakKMkKe, 4yTo KYCTO-
BLIC OTKauki MO3BOJSIOT OXapaxkTepu3oBaTh Kodpduuuent ¢iabtpa-
WM Ha 3nauntedbHo Ooaburefl nuowanu, ueM oanHounele. Kpowme
TOTO, CJaeayeT IHMeTb B BHy, YTO, KaK [OKasbiBaeT NpakTHKa, npa-
BIJILHBIT pacuer Kos(duiiicHTa Nbe30NPOBOIHOCTH, CONPOTHBIEHHS
$UIBTpPA CKBAKIIHBI H NPU3a00HHON 30HBI H CPE3KH YPOBHA Npu NpH-
MEelleHHH THAPAaBJIMUECKOTO MEeTOAd OUEeHKH 3KCH/AyaTauuoHHbIX 3ana-
COB MOA3EMHBIX BOJ MOZHO MPOH3BECTH TOJBKO TPH HAJIYHWU Hab.1i0-
JaTeIbHbIX CKBa)KHH.

Taxun obpasom, Ha CTaAMHM AeTaJjbHOR pasBefiKH, KAaK HPaBHIO,
JIOJIKHBI POBOAHTLCST KYCTOBBIC OTKA4KH, NPHYEM, B KayecTBe Hab.o0-
JaTe’dbHbIX JOJXHBI 110 BO3MOXKHOCTH HCMO.1b30BaTbCA MPOOVPeHHbIe
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Ha yyaCTKe pas3BeJOuYHble U pPa3BeLOYHO-3KCMJIyaTaHOHHbIE CKBAXKHUHDI.
Oco6enno 3To OTHOCHTeS K ray00Ko3aJeraroumiuMm apTe3HaHCKHM BO-
JTOHOCHBLIM TODU3OHTAM, rIe OypeHue CIenHa bHbIX HaGII0NaTeNbHbIX
CKBaykKHH CTOHT OY€Hb JOPOTO.

IIpy nNpoeKTHPOBAHMH HAaOJMIOLATEJbHBIX CKBAXHH CJENyeTr yuH-
TLiBaTh, UTO MUMeromuecs B Jjuteparype (Bepurun, 1962) pexomenna-
LK O pacnoJoKeHuH HabaogaTelbHbIX CKBAXHH 0053aTeJbHO 1O JaY-
4a), HOpMAJbHbIM K HalpaBJ/eHHIO I0TOKAa WM COBNANaIOUIUMH C HHM,
ABJAAIOTCA HeBepHbIMH. Ko/auuecTBO Jyuyed M HX TNOJIOKeHHE oOmpefe-
JAsieTCs TOJbKO CTENEeHbiO OJHOPOAHOCTH BOMOHOCHOTO TOPH30HTA, rpa-
HUYHBIMH YCJOBHAMH M cXeMo# Bogo3dabopa. B omHopogHbix nuaacrax,
Korga Bomo3abopbl pacnogaraiTcs Ha OOJbLIOM yHaJeHUH oT TIpa-
HHIl BOJOHOCHOIO TFOpPH30HTa, HOCTATOYHO HMETb OAHMH Jy4 U3 2—3
Ha0/ 1101 aTeJbHbIX CKBaX»HH, PACMNOJOXKEHHbIX MO JHHHH 3aJ0XKeHud
BOJ03a00OPHBIX CKBAXKHH.

[lpu pacnoaoxeHun Bogo3aGopa y PeKH pACCTOSHHE MEXIY LeH-
TpaabHO# u HaOMIOHATEABHOH CKBaXXHHAMH B Jyue, Mapaa/ejbHOM
peKe, He NOJIKHO MpPEBHILIATh PACCTOSAHUA OT CKBaXKHHB N0 peKu. [laH-
Hbic 00 M3MEHEHHH YPOBHA B HalJroAaTenbHblX CKBAXKHUHAX, PaCnoJo-
AEHHBIX Ha TOM K€ PacCTOHHHM A0 PEKH, YTO H LEHTpajJbHas cKBa-
JKHHA, MO3BOJISIOT PAacCYMTbiBATh HapamerTphl 6e3 yuyeTa eCTEeCTBEHHbBIX
KoneGaHHil ypoBHA, TaK Kak aMILIATYAa KoJeOaHHA B OOCHX CKBaKH-
HaxX OJMHAaKoBafd.

Bropoi#t saiyuy Hab/a0gaTeNbHbIX CKBAXKUH MPil paspeike NpuUOpex-
HbIX BOZ03a00pOB Ile1eco00pasHo pachnoJoKHTh [0 Hanpas.JIeHHio oT
Bogo3afopa x pexe. Taxoe ke HampaBjCHHe Jydya xKeaaTeIbHO HMeTb
W B TOM cJayuyae, ecjai rpaHi(a M1acta npejacTas’ieHa He PeKOH, a KOH-
TaKTOM C APYTCHMHU OTJIOXKEHHSIMH,

M, HakoHer, B TpeuliHoBarblXx N0POJax, yacto o0.1a1al0lHx anu-
3O0TPOMHLIMI (DUIBTPANHOHHBLIMII CBOHCTBAMI, sKe’dare’ibHO HMCTb IBa
Jdyda nadmoIaTedbHbiX CKBAaxKHH — MO OCHOBHOAMY HampasJeliio Tpe-
ULHHOBATOCTII 1t TePHeHAHKV.IIpHO 3TOMY HalpaBJCHHIO.

PaccrosHie Mexay Hab6.110;1aTeabHbIMI CKBaXKMHAMH M TPOIOJ-
JKHTENbHOCTb ONBITHBIX OTK&UeK B3alMocBA3ausl. HabdaioparteabHbie
CKBAaKUHbl CJACAYyeT pacroJsiarath TakuM o6pasonM, yTobGbl OHHM, BO-Tiep-
BHIX, OKA3a.1HCb B 30He KBa3UCTALIOHApPHO# (uabTpayuu, 4YTO B 3HA-
UHTEABHON Mepe ofJeruyaer pacyer THAPOreoJOrHUECKHX TMapaMeTpos,
BO-BTOPBIX, 4TOOB! abCOMIOTHbIE BeJHUMHBLI TIOHHXKCHHWH YDOBHSI B HHX
OblIM ZOCTATOYHO BEJAMKHU.

Ecan npuHfTe ycl0OBHe, 4YTo NOHHXKEHHE B MePBOU HaOGJMIOLATE/b-
HOH CKBa)KHHE [OJIKHO cocTaBasATh He MmeHee 20%, a BO BTOpo#l He
menee 10% oT NMOHHIKEHUS B LEHTPaJ/bHOU CKBAXKHHE, TO [Js HasHa-
YeHHs PaCCTOAHHHA M0 HaO/IOAaTeIbHBIX CKBAaXHH MOXKHO DYKOBOI-
cTBOBathcs Tabaunes 12.

Pacnosoxenne Hab./iofatenbHbIX CKBaXKHH Ha peKOMEHIyeMbIX
paccTosHUsAX TMO3BO/SI€T O0XAPaKTePH30BaTh CPABHUTENBHO GOJBIIYIO
3oHy. OfHakKo B Tex CJyuyasX, Kormga NOHHKeHHe B LEHTPaJbHOH CKBa-
AKVHE HEBEJNHKO, a CJAeI0BaTeabHO, W MOHHXKEHHS B HabMOIaTebHbIX

109



Ta6auya 712.

MaxcuManbhoe pacCIOfNiue, it

Topoaw Boau 10 Hab.y0xa- o hab.1i01a-
TeJAbLHOR Te.1bl0il
CKBamMHDBI 1 CKBaXKUHB 2

Medko- 11 CpeiHe3epHHUCTHIe NMeCKH Hanopuere 80 150
bBesnanopuele 10 15

KpyIIHO3EPHHCTBIE MECKH Hanopusie 260 450
Besnanopusie 15 30

['paBniinO-Ta/ieyHUKOBBIE  OTAOMKE- Hanopubte 200 450
HUs Besnanopueie 25 40
TpeinHHOBAaTbHIE NOPOIH Hanoptisie 80 150
Besnanopssle 30 50

CKBaxKHHAX M 0cOOEHHO HX H3MEHEHHs BO BpPeMeHU KpaHhHe MaJbl, pe-
KOMEHJyeTCsl 3akJaAbiBaTb elile OJHy Hal i0LaTeJbHYI0 CKBaXHUHY
B HeNOCPeACTBeHHOH O/M30CTH OT LEHTPaAbHOH Ha pPAacCCTosIHHH 8—
10 m B 6esnanopublx ropusonTax H 25—30 m HanmopubiX. B Gesnamnop-
HBIX BOJOHOCHBIX TOPH30HTaX 60/bLIOH MOLIHOCTH B TeX CJaydasx,
KOrjla pacctosiHusl A0 HabaojaTeNbHbIX CKBaXKUH, I[pHBeJEHHbIE
B TabJ. 12, meHblle BeJHUHMHBI MOIIHOCTH BOJOHOCHOTO TOPH30HTA,
A1 onmpefesnennss 3HaudeHHsT «BHYTDEHHero COMNpPOTHBJICHHA® 1eJseco-
00pa3Ho HMMeThb TakxKe HabJIIORATENbHYIO CKBAKHHY, PaclOJOXKEHHYIO
OT LEHTpaJbHOH Ha PACCTOSIHHM, PAaBHOM MOLIHOCTH ropusoHrta. Ilpu
PEKOMEHJIOBAHHBIX PAaCCTOSHHAX MeX/JAy CKBAXXHHAMH ONBITHYIO OT-
Kauky [JIsi onpenedenuss Kosdduluenrta GUABTPAIMH MOXKHO MPOBO-
IWTb B HaNoOpHBIX BOLaX B TeUeHHE OJHUX CYTOK, a B 6e3HamopHBIX —
B TeueHHe ABYX cyTok. OAHAKO, €c.1d yueCTb BO3MOXHYIO HEOIHOPOL-
HOCTb I1J1aCTa, NPOJOJIKUTEJNBHOCTb OTKAUKH CJeAYyeT HEeCKOJbKO YBe-
JAUUHTDb, NPHHSAB ee B 0€3HANOPHbIX TOPH3OHTAX TPOE—UYETBEpPO CYTOK,
B HamopHbiXx JBoe—Tpoe cyTokK. [aa onpeneseHuss KospguuHueHTa
Nbe30NPOBOJHOCTH (YPOBHENPOBOAHOCTH) HPOLOJKHUTEJIBHOCTD  OT-
Kauki J0J2KHa ObITh HECKOJLKO YBeIHueHa, B CBSI3H C TEM, UTO B 3TOM
caydyae HeoOXOAMMO HMeTb [JaHHbIE 1O H3MeHeHHIO YPOBHSI BO BpeC-
aeHd. JJs moayueHust masHbIX AAsA pacuetra KoadduuMeHTa 1be3o-
NPOBOJHOCTH (YpPOBHENPOBOAHOCTH) OTKAauKy B HaNOPHBIX [OpPH30H-
1ax CJeAyeT NPoBOANTb B TeucHHe Tpex—HATH CYyTOK, 4 B Oe3Hamnop-
HBIX MATH—I€CSTH CYTOK, TpH 3TOM OTKaukKa MoXKeT ObITh 3aKOoH-
yelia paHblue, ecsiu B TeyeHlle OAHUNX—IBVX CYTOK He Oyaer NpOHC-
XOJIHTb H3MeHeHHWsl YPOBHS B CKBarkuHaX TipH MHOCTOSIHIIOM JgebHTe.

[IpuBenenHas Bblllle NPOAOTKHTEILHOCTb OTKAueK SIBJASIETCS OPH-
eHTHPOBOUYHONW. B KaK[I0oM KOHKpPETHOM cJjyuae cJelyeT KOpPPeKTHPO-
BaTb MPOAOJIKHTENTBHOCTh OMNBITHHIX OTKauyeK, HCXOAS H3 HeJeBOro
Ha3HaueHHUs] U peKUMa [BH)KeHHs NOA3eMHBbIX BOL. XOPOLIMM CHOCO-
GoM aHanu3a sBJSeTCS NMOCTPOEHHe BO BpeMf OTKaukH rpaduka 3aBH-
cumoct S=f(lgit).

OTkauyka JoJKHa TPOBOAMTBCS € TIOCTOSIHHBIM MAKCHMAJbHBIM
AJsi HaHHoro Hacoca HeGuTOM. Bo BpeMsi OTKauku HAONyCcKaercs OT

110



KJOHEGHHe OT 3Toro xebuta He Gogee uenm ua 109%. Hacocuoe o6opyno-
BalHe CIelyeT MOAOGHpaThb TakHM o0pason, uTtoGn o00ecneynBasoch
IOHMXKEHfe B IeHTPAJbHOH CKBaKHHe Mo KpaHHeld mepe Ha 3—4 M.

3anepbl YpOBHell TPOBOAATCA BO BpeMs OTKaukM [epBbie JBa uaca
yepes 10 MuHyT, nocaelyionie ABeHaJILaTb YACOB uepe3 uac U jpanaee
10 KOHLa OTKayKH uepe3 JBa—TpH uaca.

[Tocsie OKOHUAHMS OTKaukd 00513aTeNbHO [AOJXKHbI OBbITb MpOBeE-
A€Hbl HaGI0eHHd 32 BOCCTAHOBJEHHEM YPOBHS. 3aMepbl YPOBHS Ipo-
BOAATCS €O CJCAYIOLUMMH HHTEpBaJaMH: MepBbie NATHAALATbh MHUHYT
uyepe3 MHUHYTY, Jlajiec B TedeHHe uaca 4yepe3 MATb MHHYT, 3aTeM uepes
yac.

KomnuectBo NOHHKEHHI YpPOBHS 3aBHCHT OT I1ieJeBOTO Has3Haue-
nHsi orkauek. ONbITHble OTKAYKH C HECKOJBKHMH TOHHXKEHHUSMH YDOB-
HS cJelyeT MpOBOJAHTbL TOJbKO B TeX CJAyuasx, KOraa Ieldbl0 OTKAUYKH
IBJISIETCA YCTAHOBJIEHHE 3aBHCHMOCTI Ae6HTa CKBaKMHBI OT MOHHXKeE-
HHs ypoBHS B Hell. Kponme TOro, oTkauky ¢ IBYyMS MONHKEHHSIMH Le-
Necoo6GpasHo MPOBOAUTL H AJS omnpeledeHus KoadduuueHta GuabTpa-
LUHH 6e3HANOPHBIX BOAOHOCHBIX TOPH30HTOB, NPHYPOYEHHBIX K TpeIlu-
HOBATHIM NOpPOAAM B LeJAX YCTAHOBJEHHS XapakTepa H3MeHeHHs
GuAbTpaUNOHHBIX CBOHCTB ¢ rayOuHOoi. OAHAKO 3TO0 HMeeT CMBICI
TOJIbKO B TOM CJiydae, KOrja HMeeTCs BO3MOXHOCTb CO3AaTh 00Jb-
miee TOHHXKeHHe, paBHoe 40—50% MoINHOCTH BOJOHOCHOTO TOpH-
30HTa, H 00ecleyuTh [JOCTATOUHO 3HAUYHTENbHYI0 DPAa3HHIY B BeJIHUH-
Hax TIOHHIKEHHH.

OTkauxku IJ5 YCTANOBJIEHIHsT 3aBHCHMOCTH \MexkAy HeGHTOM 11 1Oo-
HilZKeHHCM c¢JelveT NPOBOAHTL Ha IBa MOHUKEHHS YPOBHS, a B 0e3-
HaAMOPHbIX BOLOHOCHBIX TOPH30HTAX. MPHYPOUEHHBIX K TPELIMHOBATHIM
nmopoia, — HeKOTOPYIO 4YacTb OTKauek Ha TPH TOHHIKEeHHS ypOBIS.
K atomy BbiBOAY aBTOp Mpiiiiie.l Ha OCHOBANMII anaJjusa AadvHux 50
OMBITHBIX OTKaueK, MPOBENeHHhIX B CaMbiX pas3HooOpa3HbIX THApPO-
FeoJOTHYECKIIX YCI0BIAX (apTe3pauckie Oaccefiibl MaAaT@OPMEHHOTO
THIA H TOPHOCKIaTuaThix o6.Jactell, BOJOHOCHbIE TOPH3OHTH B OTJIO-
KEHHAX peuHbiX AO0JMH, KOHYCaX BbIHOCA H TPOJIOBHAJBHBIX ILJed-
(hax) ¢ TpeMsd TOHHMKEHHSINMH YyPOBHf, NPH KOTOphIX Hab/awaajgach
KPHBOJNHENHAaA 3aBHCHMOCTb Mex1y 1e0HUTOM W MoHHKeHieMm ($3BHH,
1965). Ortyernn, 4To CONOCTAaBHUTEJAbHBIC pe3V.JbTaThl pACUETOB Je-
OUTOB MO JAaH/IBIM YKa3aHHbIX OTKA4eK C JIBYMS U Tpems MOHUXKe-
HHSMH YPOBHSI NDH IOHHIKEHHAX, B [BA-TPH pasa MPeBHIIAIIHUX M0-
ITKeHNs! TpH ONBITHBIX OTKAaukKax, MOoKa3aan B abcomwoTiom 60.b-
HIIHCTBE cJydyaeB pacxoxaeHue He Gosee 109%.

AHalTorMuHble pe3yabTaThl TMOJNYUHAHCH U TIPH MPOBEPOUYHBIX pac-
yeTax, KOrja mo daHHbIM [ABYX MOHUWKEeHHI oupenenssjcs AeGHT, COOT-
BeTCTBYIOLHHA TpeTbeMy MNOHHKEHHI0, H 3T0oT JeOUT CpaBHUBAJICH
¢ GakTHUECKHUM.

Taxne mpoBepouHble pacueTy OblIH CaenaHu Aasg 25 oTkauex,
B KOTOpbIX MaKCHMaJjbHOe TNoHuKeHHe B 1,5—20 pasa npesblmaJo
onsiTHOoe. PacxoxIeHne Mexay pacCuMTaHHHIM H (DakTHueCKHM Je0H-
TOM B CEMH CJydasx He npeBbicuio 3%, B NATH — COCTABUMO OT 3 [0
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5%, B mecsith — oT 5 mo 10%, B mByx — 10—119% u ToabKo B ogHOM
caydae -— 23%. HurepecHo, 4TO 3TOT €QHHCTBEHHBIH cJyyaii NPHUXO-
OMTCSH Ha MepresbHO-MesoBOH 6Ge3HaNopHbil BOMAOHOCHBIH TOPH3OHT,
T. €. Ha 0e3HaNopHBIHl TOPHU3OHT B TPEIMHOBATHIX MOPOJAAX, rie BOIO-
IPOBOAMMOCTb € TJYOMHOH yMeHbillaercs.

Wcnoab3zoBanHoe B aHaause KojauuectBo onwitoB (50 u 25) npwu
MOJAYYEHHOM pachpeflesieHul OTKJIOHeHHH mokasagao, 4to B 90—97%
C1yuaeB pacxoxKjieHue B onpedeneHHn AeGHTOB NpH OTKayke C JABYyMs
MOHIKEHHUSIMH MO CPaBHEHHIO C OTKA4YKOH C TPeMsi HOHHIKEHHSIMH CO-
craBasier menee 10%.

Takum oOpas3oM, npuBefieHHbIC Bhillle UHPPbBI KpaCHOPEYHBO TOBO-
PSIT O TOM, UTO MPOBEIEHHE OTKaueKk Ha TPH MOHHMIKEHUS YPOBHS AaeT
YTOYHEHUS] BeindynH Aebuta B NMpefeax TOYHOCTH THAPOre0J0rHyecKuN
pacuetoB [loaToMy AJds1 yCTAHOBJEHHS! 3aBUCHMOCTH pAefHTa OT MO-
HIZKEHHS HeoOXOMHMO M [JOCTAaTOYHO B GOJBUIHHCTBE CJAyYaes IpO-
BOLMTb OTKauKy Ha JABa NOHWXKeHHS ypoBHS. OpHO H3 NOHMXKeEHIIH
AOJXKHO ObiTb MaKCHMaJbHO BO3MOJKHBIM, BTOpOE He MeHee uewM
B JIBa—TpPHU pas3a MEHblIe MaKCHMaJbHO BO3MOYKHOTO M BMECTE C TeM
He MeHee OJHOTO MeTpa. B ciayuae, ecsan mpu yBeJlHUeHHH NOHHUIKEHHS
Oynetr HabmomgaTbCs yBeJHUeHHE YHAeJbHOTO melGuTa, OTKauykKy Ha
MeHbIIIeM NOHHMKEHHH cJefAyeT MNOBTOPUTb, NpelIBapHUTEIbHO [0OUB-
HIHCh BOCCTAHOBJIEHHSI CTATHUECKOTO YDOBHS.

Kak oTmeuasoch, Tpd MNPOBEAEHHH oOTKadyeK u3 Oe3HaMmopHBLIX TIO-
PH3OHTOB B TPEIMHOBATHLIX NOPOAaX HEKOTOPOE MX KOJHYECTBO C.le-
AyeT MPOBOAHTb Ha TPH NOHUKEHHS A5 ONpefeseHHS H3MEHeHHsT Xa-
pakrtepa TPelIIHHOBATOCTH € TJyOuHOH ¥,

bBosblloe 3HayeHne npH NPOBEAEHHM OTKAYeK C ABYMS—TPeMsT MO-
HIZKeHHIMH HMeeT M0C.1eJ10BaTeNbHOCTb MOHMKeHN . OTKauKy BO BCeX
cIyuasix clelyer HauMHaTbh C MEHbIIEro TOHMXKeHHd. DTo CBA3aHO
C TeM, YTO NpPH mepexofe OT GoJbIIEro MOHHKEHHUS YPOBHSI Ha Mellb-
uie¢ MPOHMCXOMIUT BOCCTaHOBJEHHE YDOBHS, BLHI3BAHHOE YMEHBIICHHEeM
nebuta. B raxux cayyasx HabJaiogaercsi BpeMeHHass cTaGuan3alliisl
VPOBH{A, BbI3BaHHAsl yMeHbUIeHueM AeOuTa, UTO B HEKOTOPHIX CJAY4asix
NDHBOINIT K COBEPUIEHHO HeNpaBHJABHBIM BbIBOJaM 006 VCTaHOBIIB-
IIENCH PeXKUMe IBIDKEHHS MOA3eMHBIX BOJI.

ONBITHO-3KCIIJMIYATAGHOHHBIE OTKAYKH

OHbI'THO-SKCI‘[.HYHT&HHOHIIblG OTKaAUKl 13 O7IHOIl W.JIH HEeCKOJbKHX
CKBa’xKKH <cJaedyer npoBoAHTb TOJIbKO B CAOZKHBIX THIAPOreo/Joruye-
CKHX VCJ/IOBISIX. B IpOCTbIX THAPOTEOJOTHHECKHX YCJI(TBHHX, KOTOpbIE
MOPYT ObITh JIETKO fipegcTaBJI€HBl B BIIEC pacquHoﬁ CXEeMHl, HpOBO-

* Mpl cnemanpHo NOJpo6HO OCTAHOBWJAMCH HA BOMNPOCE O KOJHYECTBE MOHHIKEHHH,
TAaK KAK NpakTHKa paccmorTpeniis oryeros B I'K3 noxasbiBaeT, YTO oueHp yacTo HpH
H3LICKAHHAX TPOBOAATCH OTKAUKH ¢ TpPeMS NOHMXKEHUAMU YPOBHA TaM, rie 3TO COB-
ceM HC ompeje]seTcs LeeBbiM HazHaueHHeM OTKAaueK, DTO MNPHBORHT K H3JUUIHAM
3aTparaM rocymapCcTBeHHbIX CPeACTB.
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JHTb ONBITHO-3KCMJyaTallMOHHble OTKAukH HellenecoobpasHo. [lpu
MPOEKTUPOBAHHH  OMNbBITHO-3KCIJYATALHOHHEIX OTKA4eK B CJOKHbBIX
THIPOXHUMHUECKUX YCJOBHAX cJelyeT uMeTb B BHAY, 4TO B GOJbILKH-
CTBE CJyvaeB, faKe IpH OYeHb OJM3KOM pacloOXKeHHH KOHTypa MH-
HepaJIl30BaHHbIX HJH 3aTpsI3HEHHbIX BOA B IJMaHe OT Bojxosabopa,
BpeMdA NepelBHsEHHA 3TOTO KOHTypa U3Mepsercad romamu. [lostomy,
OMbITHO-3KCIJIyaTalldOHHbIE OTKAUKH C L{€/JbI0 YCTAHOBJEHHS ONbITHBIM
NMyTeM BO3MOXKHOTO H3MeHEHHSI KaueCTBa I[OA3eMHbIX BOJ CJAEAyeT
NPOBOJAUTb TOJbKO HpPH HaJHYWH OMACHOCTH [OJCOCA MHHEpa/lu30BaH-
HbIX BOJ B BEPTHKAJbHOM paspese WJU B CJyuae pPacroJiOKeHHs BO-
nosabopa B OJu3KOM (HECKOJIbKO COTeH METPOB) pacCTofgHUd OT
peKH, Hecylltell 3arpsa3HeHHbie BoAbl. B 3ToM cayuae mo Hamnpa/eHHIO
oT Bono3abopa K peke foJkKeH ObiTh HpoOypeH paa Hal 0gaTe bHbBIX
cKkBaxKHH. OIMNbBITHO-3KCIIJIyaTaLHOHHbBlEe OTKAYKHU [OJKHbI [POBOAUTHCS
C OIIHHM MaKCHMAaJbHO BO3MOJKHBIM Je6HUTOM, OJIM3KHM K MpPOEKTHOMY.
[IpopoaXKuTenbHOCTb MX COCTABJSET ONWH—/BA, a WHOTAA M HECKOJb-
KO MecsileB.

PACYET KO3 UL HEHTOB ®HJILTPALIHH,
BOJONPOBOOUMOCTH, YPOBHENPOBOOHOCTH
H NbE3OMNPOBOAHOCTH

Pacuetsl koaddunuenta GuabTpalid MOTYT IPOBOAHTbCA MO GoOp-
MyJaM KaK yCTaHOBUBIUETOCH ABHMIKEHHS, Tak H no Gopmynam Heycra-
HoBuBIIeHCS @uabTpalud. KosdduiueHT 0be30MpoBOIHOCTH (YypOB-
HEMPOBOAHOCTH) PaCCUMTbIBAeTCsl TO.IbKO Mo PoprMydaaM HeycTaHOBHB-
wekcst GiJpTpauHd NOA3CMHbBIX BOI.

PACYET KO3®PHUUHEHTA PUTBTPALHH
o ¢OPMYJIAM YCTAHOBUBLUEHCH <$HIDBTPALHH

B Tom cayuae, ecaH B 30He pacnoJoKeHls HaGJio1aTebHbIX
CKBaX{WH HAaCTyMIJ KBa3ICTaUMOHApPHBLIH pexuM, KoapdhuuHedT (QHUIb-
Tpauuy MOXKHO OINpene’aTb N0 HM3BeCTHHIM ¢opmynam [lionioun a4
VCTaHOBIIBIIErOCH ABHIKenHsA. IIpi oTKauke M3 OIMHOUHOI CKBaXXHUHbBI
B Qopmysae [womou 3a panMyc BJAHSHHS CJAedyeT CYMTATh ero MHpH-
BEIEHHYIO BEIHUHHY, 3aBUCALLYIO OT BpeMeHH.

AT (QOPMY.Ibl A5 COBEPIIEHHbIX CKBaXKHH CJeYIOLIHE.

{Ipu Hanopuoix 80O0AX:
451 LEeHTpaJbHON CKBaXKHHBI
0,366Q1g%
K=", (vi, 1)

mSO

IJIsT LeHTpaJibHOH W HaO0/I01aTeNbHONH CKBaXKHH

0,366Q Ig L

—'m VI, 2)

13



IJis 1BYX Ha6/0aTebHBIX CKBaXKHH

0,366Q Ig :

K= 7(3‘1_:;8?1)~' (VII, 3)

IIpu 6esnanoproix sodax:
IJis1 LIeHTPaJIbHOH CKBaXKHHBL

0,73Q 1g -~ Ra
= GH So)So' (VII, 4)
JJIsT LieHTpPaJbHOH M HaOJIONaTebHON CKBAXKHH
0,73Q lg
K= =555 (=80 (vitl, '5)
1 BYX HabMOmaTeNbHbIX CKBAXKHH
0,73Q lg——
K= CH —8§,—S,) (SI—SO (Vil1, 6)

B npusenennnix ¢opmynax So, Si, So— NMoHHKEHHE ypPOBHS  COOT-
BETCTBEHHO B LieHTpaJbHOH

W B NepBod W BTOpPOH Ha-

Oa0aTeNbHBIX CKBaXkHHAX;

ry H rp— pacCcrosiiie OT TMepBOH H

BTOPOH HabJogaTeNbHbIX

CKBaXXMH [0 LeHTPaJbHOH.

MNpu anavenusix I/fm>0,1 (I — nauna paGoueil uacTH GuIAbLTPA,
M — MOILHOCTb BOJOHOCHOTO TOPH30HTA), YTQ NPHU H3BICKAHUAX IJf
BofocHAOKeHHsT sIBJAsIeTcss HauboJiee dYacThiM  cJaydyaeM, GopMyasl
(VIII, 1—6) Moryr npuMeHsitbc W [Jil HECOBEPIIEHHBIX CKBAXKHH.
Oas storo B uux H. H. Bepurunnim (1962) BBenena mnomnpaBka Ha
HecoBepileHcTBo. B pesysmbrate GopMmyabl NPHUHAAH C/edyOUHH BHAI.

IIpu HanopHotx godax:
LJIST [IEHTPAaJbHOH CKBaKHHBI
0366Q[1g Ry 0217&0J
K"———--~~m~osr' e (VHIL, 7)
JJIST IeHTpaJbHo# M HabmonaTebHOH CKBaXKHH

0,366Q [lg 4+ 0,217 (&0'—51)]

K= TSy ; (VIII, 8)
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A9 IBYX Ha6.1i101aTeJbHbIX CKBAXHH

0,366Q [1g_:1 + 0217 (&1—&2)}
— 1
K= T TS, =Sy T (VilL, 9)
IIpu 6e3nanoproix 8odax:

A8 UEeHTpaJbHOH CKBaXKHHBI

0,730 [lg Rny 0,217&0J
o

R (VIIL, 10)
178 LeHTpaJbHOH H HaGJI0faTeJbHON CKBAXKHH
0,73Q [lg{i 40217 (& — E;)}
—_— 0 .
K=—grn—s—sywsy (VIil, 11)
A1 AByX Ha6JHOH‘aTeJIbeIX CKBaXXXHH
O,73©[lg re +o,217(&1~&2)}
K= L (VII, 12)

(CH—8,—-8)(5:1— &)

B ¢opmyaax (VIII, 7—12) &, &, & — BeauuuHn QUABTPAIHOH-
HBIX CONPOTHBJEHHH, CO-
OTBETCTBEHHO YUHThI-
BaloLHe HecoBepIleH-
CTBO UEHTpaJbHOH, mep-
BOH H BTOpo#l Halmona-
TEJbHbIX CKBaXXWH 1O
CTeneHH BCKpBITHS, a B
LHeHTpalbHOH CKBaXKHHE
TaK:Ke BJHMSHHE KOHCT-
DYKUHH (HUIBTPOBOW ya-
CTH U JAPD.

Benuuuna £, ckiaabiBaeTcss M3 JABYX coOCTaBAsioUX (&' H £”).
£’ — ompenensier HeCOBEPIIEHCTBO CKBaKHHBI MO CTEMEHH BCKPBITHSA,
a gy — BaHAHHE KOHCTPYKUHH GHABTPOBOH HaCTH M ADYTHX TeXHHYe-
CKHX TpPHUMH.

Benunununa &/, &, & HaxopsTesd no tabgauue 13 B 3aBHCHMOCTH OT
OTHOILUEHHST AJWHBI paloued yacT (UABTPA LEHTPAJBHOH CKBAXKHHBI
(I) ¥ MOLIHOCTH BOMOHOCHOTO TOpPH30HTA (/) W MOILHOCTH BOJOHOC-
HOTO TOPH3OHTA K BeanuuHe r. Ilpu onpenenenuu &’ BeqHuHHOM r cle-
JAVET CUMTATh pajMyC UEHTpaJbHOH CKBaXXHHH (rg); MpPU ONpelesNeHHH
£, U £ — COOTBETCTBEHHO pacCTOfHHA OT NepBoH M BTOpPOH Halbmwona-
TeJ1bHOH CKBaXKHH A0 LEeHTpaabHoH (1 U ro).

IIpu onpenefeHHH BeJWUHHH £ [Ajg9 O6e3HaNOPHBIX BOMOHOCHBIX
TOPH3OHTOB MOIIHOCTb BOJOHOCHOTO ropH3oHTa () yMeHbuiaercs Ha
MOJOBUHY HOHHIKEHHs B ILeHTpaJabHOIl cKBaxuHe, B ToMm ciyuae, eciu
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Ta6auya 13

0,00391 | 0,122 (2,04 [104 24,
0,00297 | 0,0908!1,29 4,79

0,1 3 538 1695 1796 1909
0,3 ) 9,2
0,5 | 0,00165 | 0,04940,656 | 2,26 4,2
0,7 1,6
0,9 0,3

2,8 ,
45 177 |218 |24.9 |282
65 | 7.86 | 9.64 [110 |124

0,000546 | 0.0167 | 0,237 | 0,879 2,6

0,000048 | 0,0015 [ 0,0251 | 0,128 0.5

71324 | 401 | 458 | 5,19
28] 0,664 0,846] 0,983} 1,12

¢uabTp UEHTpaNbHOH CKBaXKHHBI He3aTollleHHbIH, ero JuuHa (I)
yMeHblIaeTcsl Ha [MOJOBHHY JJIMHBI OCYIIEHHOH 4acTh (uAbTpaA.

HecorepuienctBo HabM0JaTenbEbiX CKBaXKHH, €CJIH OHH pPaclojo-
JKeHbl HA pacCCTOSHHSAX, NPHMEPHO paBHBIX HJH APEBbIINAIOIIKHX MOI-
HOCTb BOJOHOCHOTO TOPH30HTA, OUeHb HE3HAUHTEJIbHO H €ro MOXKHO He
YUHTHIBATD.

Ilpusenenuple B Tabauue 13 3HaueHHs £ MCHOJB3YIOTCH NpPHU pac-
N0JOXKEeHHH pabovyed yacTH QuAbTPA y KPOBJIH HJIH TOJOIIBBI MJIACTA.
Ilpu pacnonoxeHud (pUAbTpa BHYTPHU N/1acCTa BeJHUHHBI §, Kak IoKa-
3aHo B paGore @. M. Bouenepa (1961), caeayer ymeHbllaTe TpH
I[/m=0,3 ua 1,5, npu I[/m=0,5 na 0,7.

Beanuuna g naubosee TouHO MOKeT ObITb paccuHTana mo JaH-
HBIM KYCTOBBIX OTKadyek.

IlpuBenennble Bbimte (opMyJbl crpaBefJHBH [Js HeOrpaHHYeH-
Hbplx maacroB. Opnako, kKak nokasano H. H. Bepuruupm (1962), npu
PEKOMEHOBAHHBIX PACCTOAHHSX MEXAY LEHTpanbHoH u HabaomaTenb-
HBIMH CKBaKHHaMH 3TH (opMysabl 00ecneuuBaloT J10CTAaTCUHYIO TOU-
HOCTb [IpH onpefeseHUH kKos3pduuueHta GHABTpAUHH H JJs [oJgyorpa-
HHUYEHHOTO [1J1acTa.

Kak yxe Bbiie 6bl1o ykasano, ¢opmynasl (VII, 7—12) npunme-
HAlOTCSl 51 pacueToB KoahduumentoB ¢uabrpauuud npu I[/m>0,1.
Ecau ortHoulenue AJAHHBI (UABTPA K MOIIHOCTH BOJOHOCHOIO TIOpPH-
sonta Menbuwe 0,1, nas pacuera cjaefyer nosab3oBaTbea GopMyaamu:

a) NpH PACNoJoXKeHHH (GUJABTPA Y KPOBJM H TNOLOMIBLI TJacTa

0,366Q Ig lé?f
K= IS, - (VI 13)
6) npu pacnoJoxeHHH GUAbTpa B CpeIHEH YacTH Mjacra
0,366Q Ig O’ZSZ
K= A e, (VII, 14)

®opmyant (VIII, 13, 14) saumcrsoBanbl H3 paborel H. H. Bepn-
ruga (1962). Ilo ero npennoxkenuto [ pacuera KosbduuHeHTa
bunbrpauun B OE3HANOpPHBIX TOPH30HTaX B CJyyae HE3aTOU/JIEHHOTrO
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dnabTpa AaunHa GuIbTpa AO0JKHA OBITH yMeHblleHa Ha [OJOBHMHY IO-
HUXKEHHsI B CKBarKUHe.

Caenyer ciejaTb OQHO Ba)KHoe 3aMeuaHHe TIO pacuery Ko3apdi-
uventa uabrpaudd. O6GbiuHO npH pacyerax Kosdpduunenra Guabrpa-
Ui N0 JaHHbIM ONBITHHIX OTKaueK ¢ HeCKOJbKNMM TOHMKEeHUSIMI
VPOBHS ONpefensieTcsl CPpeAHsAsl ero BeJIHUNHA (Kak cpeaHeapH@yMeTHye-
CKOe M3 BCex ofpejeleHuil). ITo CoBepileHHO HeBepHO, TAK KaK pas-
JHUuHble KOapdUIHeHTb (HUAbDTPAUMKH [OPH Pa3HbBIX NOHHXKEHMUSAX HO-
JIy4YarTcHd B CBA3H C HEOAHHAKOBbIMM 3HAYeHHsIMM COIPOTHBJIEHNH
nMpH ABMXKEHWW BOAbI B NpH3abOHHON 30HEe W BHYTPH CKBaXKHHbI,
a Takxke H3-3a HeJoyyera TNPOSIBAEHUN HeyCTaHOBHUBILErocf pexKHUMa
(pUIbTPALHHU, -

/le1o B TOM, 4TO, eciiH Tepexo] C OAHOro MOHMXKERMS Ha Jpyroe
NpOIICXOANT 6e3 BOCCTAHOBJAEHHS YyPOBHS, Ha BeJHYUHY BTOPOTO MOHH-
XKeHUS HaK.1aJblBaKTCH TPOLECChl BOCCTAHOBJICHHS WM AOMOJHUTENb-
HOTO HOHIKENNUS, BbI3BAHHOTO yMeHbIUeliieN HJIH yBelilyeliieM Je-
6uta. Kpone TOro, Kak mnmpaBH/jo, OTKaAukKa NpPH pas3HbiX NOHHKEHHIX
LMeCeT PasaMyHyI0 NPOJ0.IKHMTEeJNbHOCTh, a IJad pacyeta KoapdpuuueH-
tTa ¢uIbTpaunn 6epeTes NMOHIDKEeHHe B KOHUE OTKauyKH, uTo jJaer Heco-
nocrasialbie pe3yaprtatul. [Toatony, a0s onpefcnaenuss pacueTHOro 3Ha-
yenud KoadduuHedta (UIbTpaudHu Cc/aejlyeT TPOBOAMTb CONOCTaBH-
Telblible pacueTbl MO Hab.1l0faTelbHbIM CKBaXMHaM H 1o (opMyaaMm
HeycTaHOBUBIIelcst Qi abTpaunu. IIpn npoBegennn OMIHOYHBIX OTKa-
yeK omnpefeneHHe cJIellyeT NMPOBOANTb MO NepPBOMY (MeHbIleiMy) MOHH-
AKeniio. YuutbiBass TOUIIOCTb 3aMepoB, C/aAeAyeT Aob61BaTbesd, 4TOOHI
BeJIHIA 3TOTO MOHIKCHUS Hbi1a HC MCHbIIe OJHOTO MeTpa.

ONPENEJEHHE XO3POPHUHEHTOB $HJBTPALHH
BOJIONIPOBONHMOCTH, NbE3ONPOBOXHOCTH H YPOBHENIPOBOJAHOCTH
o ®OPMYJAM HEVCTAHOBHBIIEHCS $HIALTPALLHHU

Meroawr onpexcaenust xospdiuicHTOB QUIABTPAUUH W Obe30Npo-
BOJHOCTH II0 MAaHHLIM OMbITIDIX OTKAaueK NpH HeycTaHOBMBIIeMCs JBH-
JKeHHHW HallJH [IHPOKoe mpHMeHeHlic B He(pTAnoll npakruke kKak B Co-
Berckom Coroze, Tak M 3a pyGekonm. IDTH MeTOAbl, OCHOBAHHble HaA
ucnoap3oBauud Qopmyast (IV, 6) npns onpemnencsus TNOHHXKeHUA
YPOBHS NpH paboTe CKBaXHHbI C NMOCTOSHHbIM AeGHUTOM, CTANH HINPOKO
NPUMEHATbCA NP THAPOTeOJOTHUECKMX HcecaelloBaHusx., Kak O6blIO

r2
noxKasano, sra Qopwmysna nNpuUMeHUMa MpH aar <01

Hnst ycnosuit Hanopublx Boj dopmyna (IV, 6) npeoGpasyercs
CAENYIOUIHM 00pasoM:

S= g In 224 s Int. (VIII, 15)
[Ipn nepexome K HeCSATHYHBIM norapHQ)MaM
183
S=pd 1g 200 4 BB gy, (VIII, 16)
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Ecau npuuare

0,183 2,25

KmQ.lg_ ;5_‘1-—A; (VI 17)
0,183Q
Ml—c, (Vi 18)

to ¢opmyna (VIHl, 8) npunumaer ciaeayiomuil BUA:
S=A+Clgt, (VIHI, 19)

T. €. 3aBiUcUMOcTh S=f(Igf) Brlpakaercs ypaBHeHHeM NpPSIMOH JHHHH.

Ecan Ha noaynorapudmuueckoini Oymare HOCTPOMTh TpadHK, Ha
OocH alCUUCC KOTOPOTO OTKJIAAbIBATH JOTrapH(PMbsl BpeMeHH, a Ha ocH
OpJAHHAT MOHMXKEHHS YyPOBHS, TO TOJYUYHM HPSIMYIO € YIJIOBBIM KO3(-
¢unuentom C H ¢ HauadbHOH opauHatol A (puc. 41).

Kos¢pduuuenr C onpenensiercs mo ¢opmyne:

Ce Si— S (VIII, 20)

Basip 3uauenne A HenmocpemctBenHo ¢ rpaduka (cMm. puc. 41) wu
onpenenuB C no ¢opmyne (VIII, 20), momxHo paccuntate Km u a
no ¢opmyaam:

Kin="132¢, (VIII, 21)

lga =2lgr — 0,35 - (VIIL, 22)
g C

Ecau ompeneneHHs: NpoBoAATCS DO LEHTPabHOH CKBa)kuHe, TO B op-
myqe (VII, 22) BeauuuHo# r c/ienyer CUNTaTh PaJHyC CKBAKHHbI;
eCJu Ke ofpeeseHHsd NPOBOASATCHA Mo HabAI0LaTelbHON CKBaXKHHE, TO
r — paccTosiipe OT UEHTPaJbHON CKBayKHHbI 10 HAGJIOAATEeAbHOH.

Onpenenente Ko3(pPHUHEHTOB (GHALTPANKII H yPOBHENPOBOAHOCTH
npu onpob6oBaHWH O0e3HAMOPHBIX BOAOHOCHBIX TOPU3OHTOB BLINIOJAHACTCS
TakK »Ke, KaKk H NpH onpoGoBaluy HaMOpHLIX TOPH3OITOB, ¢ TOH pas-
gHuieil, 4to Bmecto rpaduka S=f(lgt) crpontca rpaduk S{ZH—S) =
=f(lgt). dror rpaduK TaxKe BbIpaxaeTcst MPsSIMOI JlHHeH, ypaBHe-
HHC KOTODOHW HMeEeT BUI

SQH—-S)=A-+Clgt; (VI1, 23)
0,366Q 2,25ay T O

=g (VI, 24

c=22%9, (VIII, 25)
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Kak u B HanopubiX Bojfax, BejuunHa A onpenpensercs AJAHHON
OTpeska, OTceKaeMoro Ha ocH opauHar (puc. 42). Kosdduuuenr C
onpeneJisiercst no GopMyde

Sy (2H — 8,) — S, CH —S))
e : (VII, 26)

C—=

KosdhduuueHtel GuUAbTPALHKE H YPOBHENPOBOAHOCTH MOTYT 6bITD
paccuutanbl NpH ussecTHbiXx A 1 C mo caenyowuM Qopmynam:

K= 0'326‘3 : (VIII, 27)
lg a,=2lgr — 0,35+ 5. (VIII, 28)
S(2H-5)

[
———
-

ey, ____,_{
- 5) —
B

~ gy e by
e - “lg ¢, e
‘.;:1 -
Puc. 11. Puc. 42.

Ecau noHmxeHnue ypoBHs (S) cocraBasger He 6ogee 15—20% or
[ICPBOHAYAJbHOIN MOIIHOCTH BOJOHOCHOTO TOPH30HTA, To HJA OGe3Ha-
HOPHBIX TOPI3OHTOB MOXKHO OMpefefsiTb NapaMeTpbl, Kak AJsi HANoOp-
HLX, noabdysick rpaduxkom S=f(lgf), ¢ mocraTouHO#l AJS TPAKTHKII
TOWIOCTHIO,

[MpuBenennsic Bbie GOPMyJabl CJay:KaT s oNpeleseHHs] Hapa-
METPOB MO COBepIUeHHbiM CKBaxHHaM. IIpu oOpaboTKe pesyabTatoB
OMBITHBIX paGoT MO HECOBEPHIGHHbIM CKBaKHHAM METOJHKA OCTaeTcs
npeskHedl, He meHsoTcs Takxe gopmyant (VIIL 21) u (VI 27) nas
onpeneneHust Ko3pduuueHTa BOAONPOBOAMMOCTH U ¢uabrtpauuu. He-
CKOJbKO H3MeHsIoTCs ToabKo ¢opmyant (VIII, 22) u (VIII, 28) nas
onpeneneHusi kKo3PhuuHeHTa NObe30NPOBOAHOCTH H YPOBHENPOBOMHO-
Cril, KOTOPble NIPUHHMAIOT CJAEYIOMHUH BHA!

lga=2Igr — 0,35 + -2 — 0,434; (VIII, 29)
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lg a,=2lgr — 0,35 + o — 0,434, (VIII, 30)

rie § — BeJHUYHHA THAPaBJHWYCCKOro CONPOTHBJACHHA 3a CYET HeCoBep-
mIeHCcTBa CKBaXKHHBKBI.

Bennuuna £ onpefensieTcst Tak ke, XakK H IIpH pacyeTax mo ¢op-
MyJaM ycraHoBuBuledcs ¢uabTpauuu. [las nHabaiogare]bHBIX CKBa-
JKHH OHA OoUEHb He3HAuHTeJbHa H NPAKTHUECKH el MOXKHO npeHebpeub.

Ha rpajgukax S={(lgf) u S(2H—S)=1{(lgf) o6biuno BbIAEIA-
I0TCA TPU yyacTka (cMm. puc. 41). Ha nepBoHayasJbHOM yyaCTKe TOUKH
rpaduka He JoKaTcs HA NPSAMYIO JHHHIO. DTOT NEepPHOA COOTBETCTBYET
3HayeHHuwo r2/4ai>0,1, Korma JorapudMuueckasi 3aBUCHMOCTb MexX1y
MOHHXKEHHEM YPOBHS H BpeMeHeM He AeHcTByerT.

Ha yuactke (IIl) nmpoucxoguT OTk/JOHeHHe rpauka OT MHPANMON
JUHHH, YTO MOXKeT OBbITh O0BSICHEHO BJMsIHHEM TrpaHull njacra. llo-
3TOMY MIJIsI olpefesieHHs NapaMeTpoB CJeAyeT HCNO0Jb30BaTb TOJbKO
CpeAHIoI0 NpsAMOJaMHelHYI0 4Yacth rpaduka (II), nmpuuem mnpu pas-
6poce TOUEK HYXKHO TMPOBOJAHTH YCPeIHEHHYIO MNpSIMYIO.

Ilpu nocrpoennu rpadukos S=f(lgt) u S(2H—S)=f(lgt) nonu-
’KeHHe YpPOBHS M BpeMs NPHHHUMAIOTCs B HauboJjee yIoOGHBIX pasMep-
HbIX M3MepeHHsX (NOHHKeHHe B MeTpaxX HJH CaHTHMeTpax, BpeMs
B MHHYyTaX, dacax, CyTkax), HeoOXOAHWMO TOJbKO IMOMHHTb, YTO pas-
MepHOCTb Ko3(diuueHTa Mbe30IpOBOJHOCTH (yPOBHENPOBOAHOCTH)
3aBHCHT OT pa3MepHOCTEH TNOHHXKEHHS U BpEeMEHH, BbIOpaHHBIX IPH
nmocTpoeHuu rpaguka. Tak, ecaud NOHHIKEHHe H3MepSJIOCh B MeTpax,
a BpeMs B CyTKaX, TO pa3MepHOCTb Kos(pduuueHTa Mbe30npOBOIHOCTH
Oyaer Bbipaxena B m%f/cyTku, ecan S B M, a [ B MUM, TO @ COOTBET-
CTBEHHO B MZ/MUH.

Pa3smepnocTs e BeauuuHnl Km, omnpejlensieMoii mo ¢opmyJae
(VIII, 21) 3aBucuT TOJBKO OT pasmepHocTH Aebuta. Tag, ecaum meburt
u3MepsaeTcs B M3/cyTKu, TO pasMepHOCTb Ko3(¢pHIHEHTa BOJONPOBOIH-
MocTi OyAer B M%[fcyTKu, ecan meOutr — B M3[4ac, To pasMepHOCTb
ko3(dulneHTa BoJONPOBOAUMOCTH — B M2[4ac.

I'padux S=f(lgf) moxHo cTpouTh B J060M yaoGHoM wmacuitabe.
IIpu 06paboTKe HaHHBIX ONBITHHIX OTKA4Y€K Ha MPAKTHKE MOKeT ObiTb
pasnHoc Touek. [lostomy npu nocTpoeHun rpaduka caenyer INpoBo-
IUTb YCPEeJHEHHYIO OPAMYI0 W nas ompexpeienus C Opatbh 3HayeHHSH
S u lgf B AByX M100bIX TOUKAX TOJIyUEHHON MPSAMOM.

OnpeleneHue mapaneTpoOB CJAeAVET NMPOBOAUTL TAKKe MO pe3yJb-
TaTaM Hab.al0feHHil 3a BoccTaHoBJIeHHeM YpoBHA. HeobGxomumo oTime-
THTb, UTO BOCCTAHOBJIeHHE YPOBHA yacTo jaer OoJjiee KauyeCTBEHHbIE
pe3yJbTaThl, YeM OTKaukKa, TaK KakK B MepBbifi NEePHOA OTKaukKu Ae6HT
O0OBIUHO CHJIbHO KoJiebseTcsl u3-3a HepaBHOMepHOH paboThl Hacoc-
Horo 0o0OpyAOBaHHA B NMYyCKOBOH mepuHoj (0co6EeHHO NMpHU OTKauyKe 3p-
augtom). Ilpouecc BoccTaHOBAEHUS He 3aBUCHT OT TeXHHUeCKHX MpH-
qUH, a MO3TOMY MOXKeT AaTb GoJiee TOUHBIE pe3yJbTaThl.

Ilpu onpejeneHuy napaMerpoB MO0 AAHHBIM BOCCTAaHOBJEHHUs YpOB-
Heil MeTogHKa 06paboTKH pe3y/1bTaTOB aHAJOTHYHA H3J0KEHHOH BHILIE
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MeToAHKe 0OpaboTKH [JaHHBIX OTKa4KH, TOJbKO BMECTO ITOHHIKCHHH
OepyTcst TOBLILIEHHUST YPOBHEH, OTCUHTBIBaeMble OT ypPOBHeH, 3aMepeH-
HbIX Mepen MpekpalleHHeM oTKaukd. [Ipu 3tom 3a BeaunduHy pebuta
npuHUMaeTcs AeOUT nepei NpekpallleHHeM OTKauKH.

Ilpu onmpenesneHun napameTrpoB no NaHHbIM HabJoOZeHHH 3a BOC-
CTaHOBJIeHHEM YPOBHSA HEOOXOAHMO, YTOOBI BBHIAEPKHUBAJNUCH CAeAylO-
1€ COOTHOIIEHHS:

< 1,14,
t, < 1,1, (V1il, 31)

B KOTOpBIX fo— BpeMsl OT Hauaja OO0 NpeKpalieHHs OTKAaYKH;
{; — MOMEHT BpeMeHH, KOTOPBIH MOxKeT OBbITb HCIOJAB30-
BaH B KaueCTBe HayaJbHOH TOYKH NPH IOCTPOCHHH
rpajura S=f(lgf);
fy — MOMEHT BpeMEeHH, KOTOPblil MOXKET ObiTh MPHUHAT B Ka-
4eCTBE KOHEUHOH TOUKH 3TOro rpaduka.

BeawunHwt #; 1 f; OTCUMTHIBAIOTCS OT Haualda OTKAUKH.

OTH COOTHOLUEHHS CJIeAyeT BbIACPKHUBATL, TAK KaK B NPOTHBHOM
caydae MoxKeT ObITb JOIylLleHa CyniecTBeHHasd omuOkKa #3-3a He-
yueTa IpPOILECCOB Pa3BHTUS MOHMXKEHUs MOC/e NMpPeKpalieHHs OTKAuKH.

Haunbo.siee Tounble pesyJabTathl AaeT olpededende Kodp@uiueHToB
MbC3OINPOBOAHOCTH N0 HAOJIOIATEAbHBIM CKBaXXHHaM. DTH CKBaKHHBI
HeoOXOAMMO pacnojaraTb Ha paccTOSHHUAX, YKa3aHHbiXx B Taba. 12,
MaKCHMaJbllo HCMOJb3Yysd, 0COOEHHO B HANOPHBIX TOpPII3OHTaX, pa3Be-
JOUHbIE CKBaXNHHBI.

IIpy KpaTkoBpeMEHHBIX OTKaukax IpH ONpeAeJeHHH I[1apaMeTpoB
Mo AaHHBIM HaOJI0AeHHH 33 H3MeHeHHEM ypOBHS B YyAa/JeHHBIX CKBa-
KNHaX, Koraa BeiuuywHa r2f4at>0,1, Aas pacuera mapaMeTpoB cJe-
AyeT I0Jb30BAThECH HenmocpeAcTBeHHO Gopyydoil (IV, 4), Tak kak
rpadoaBaJHTHYECKHH MeTOJ B 3THX CJAydasiX HelpHMeHHM.

Ecmr u3BecTHO IBa 3HaueHls] MOHWXKelus ypoBHs (S; n Sp) Ha
I1BA COOTBETCTBYIOLLHUX MOMEHTa BpeMeHH (f; u fp) NHpH OoTKayKe, Ipo-
BOIHMOH C TOCTOAHHBIM JaebOuton, 1o W3 ¢opmyant (IV, 4) MoxHO
MOJYUYHTb CJeAyHolllee BHpaKeHHe

Se_\ daty (VIII, 32)

Onpenenenue a NPOU3BOAMTCA TMoAbopoMm. [asi 3Toro HyXKHO 3a-
AaTbCsd HECKOJbKHMH 3HAUEeHWAMH @ W ONpeaeauTb mo (opmyae

S
(VIII, 32) Beauuuny —S-?— npu 3azanubix aq. [locme srtoro crpourcs
1

S
rpauK 3aBUCHMOCTH Tﬁ =f(a) u mo rpadury onpegensercs To 3Ha-

S
YeHHEe @, KOTOPOE COOTBETCTBYET OTHOLIEHHIO _5—‘2" IIOJIyUEHHOMY
1

Mo AaHHBIM OTKAUKH.
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Kosgdunuent BOJONPOBOAHMOCTH IMpH HaNJEHHOM 3HAYEHHH «
onpegensercs no gopmyJe:

Q ")
Km = % E( Wl) (VIII, 33)

Haa yno6ersa pacuetros B. M. IllectakoB mpemsioxua BbiGHpaTh
3HaueHUsd MOHUKEeHHH ypoBHel S; u S; Ha MOMeHT BpeMenu £, u i,
OT/HYamUiecs ApYyr OoT Apyra B a pas (fx=af;), rae:

a=1,5; 2,0; 2,5; 3,0.

Oas takux cootHomenuit B. M. Ulecrakosbim (1962) cocrasiien

S
rpauk 3aBUCHMOCTH BEAHYUHDBI —Si— OT BEJHUHHBI A, IIe

’:Tfi; . (VI 34)

3 >
Has BeMHUHHY —g—, 1O rpaduram (puc. 43) MOXKHO ONpeeTHTDH

«A» u no dopmyne (VIII, 35) paccunrats kKo3dduIHEHT NMbE3OHPO-
BOZHOCTH:

r2
a=mt1<- (VIII, 35)

KoadpduiHent BOAONPOBOAUMOCTH oOIlpejenasercs 1o ¢opMye
(VILI, 33).

OnucanHas MeTOAMKA ollpefeseHusl KO3PGUUHEHTOB (UAbTPAIHU
U TIhe30MPOBOTHOCTH OTHOCUTCA K HCCJEHOBAHUAM Ha BHOBb pa3sBe-
AyeMbIX y4yacTKax. Bo MHorux ciayuasix B CBS3H € 3ajayaMu paciiu-
peHHs AEHCTBYIOIUX BOJ03a00pOB Heo0XO0AUMO MPOBOJAUTHL oOnpefe-
JICHHS MapaMeTpoB Ha yuyacTKaX BOA03a00pOB, rie MHOTOJETHSS 3Kc-
milyaranus IpHBesa K IpPAKTHYECKH YCTAHOBHBILEMYCS pDeXUMY.

B rakux yc/a0oBUAX OCTaHaBAMBAeTCs OJHA W3 CKBaXHH BOJ03a-
6opa, B KOTOPOH BeayTCsl HAO/IOAEHUS 33 BOCCTAHOBJEHHEM yPOBI.
HaOnwaeHnda 3a ypoBHeM BenyTes U B IPYTHX CKBaxKHHaX Bogo3adopa,
KOoTopble A0KHBI paboTaTh ¢ TeM ke AeOUTOM, uTO ¥ 10 opraHusa-
LHH Habmopenuii B ONBITHOW ckBaxuHe. [loBbiuleHHe YpPOBHSI OTCUH-
THIBAETCSI OT YpPOBHEH, 3aMepPEeHHBIX Teped OCTAHOBKOII ONbLITHOH CKBa-
AHKiBl, DTl YPOBHH YCJAOBHO MpHHHAMAOTCH 3a craTHueckie. [lpu BbI-
fope CKBaxKMH AJ5 ONbITa HYKHO yO€AHTHCHA, UTO HX KOHCTPYKIHA
M03BO.IT€T 3aMepsiTh B HHX JIIHAMHUYECKIIC YPOBHII H MOAJCPIKUBATDH
NOCTOsSHHBIEe AeOuTh. CpokH HaGMOmeHliil W YacToTa 3aMepoB Takie
K€, Kak U NpH NPOBEJCHUH ONBITOB Ha BHOBb paszBelyeMblX yuacTKax.
He pexomennyercss ocraHaBauBaTb Cpa3y HECKO.IbKO CKBayKHH, Tak
KaK 3TO CHJbHO 3aTpPyAHHT 00pabOTKy pe3y/JbTaTOB OIbITA.

Taxkue oOnbITH NMPOBOAATCA H MO APYTHM CKBaxKHHaM Boxo3abopa,
pHYeM HaHboJlee KeJaTeqbHa OCTAHOBKA BbICOKOAEOHTHBIX CKBayKHH.

NMpumepnt pacuera. [Ipuvep 1. Onperenurs KoadpduuueHTH BO-
NOTPOBOAUMOCTH W IIbE30NMPOBOAHOCTI MO AAHHBIN OINbITHOH OTKaukKH
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i3 COBEpLIEHHON CKBaxWHbl NPH HAINOPHOM BOAOHOCHOM IJIACTE IO
JaHHbIM Taba. 14.

Orkauka NpoBOAMJACh C MOCTOSIHHBIM Aebutom Q=1200 M%/cyrxu;
pajnyc LeHTpaJbHOH ckBaxKuHbl ro=0,1 #; paccrosHue mo Hab/moAa-
TeqapHoH  ckBaxuHbl r=100 m. Crpoutcs rpaduk 3aBHCHUMOCTIH
So=f(lgt) nu Si=f(lgt). So u S, BHpaxkens B Mmerpax, { — B yacax
(puc. 44). C rpaduka cHuMaloTCAd 3HauyeHHs1 A: Mo HeHTpaJbHON CKBa-

AHHEe 6,4; Mo HabmozaTe bHOH ckpaxkuHe 0,9,

Onpeneasiesr C no d¢opmysne
(VIII, 20) no noHiKeHUSIM H Bpe-
MEHH JJs JBYX TOYeK rpa(pnxa (M

U N 1ast ueHTpaJbHOH CKBajKHHLI
U ans Touek M, u Ny— andg Ha-
0.1101aTe1bHOH)

S

v

7E si-f1180
Tif

l’;

A4 R e -
'R 1 2 iyt
Puc. 43. I'padux 3asHcHMOCTH <coO- Puc. 44,
OTHOWIEHUS TOHUIXKEHUH YPOBHSI OT
KoaipuuteHTa NMBE30NPOBOTHOCTH
A5t LE€HTPAJbHOH CKBaMKHHBI
77 —175
C = - - == 1 ;
14 —12
o188 HabaoaaTe. 1bHOil CKBAaKHHbL
2,2—20
C=3 T Tg=1.
14—192 —

CaenoBaTenbHO, M M0 LEHTPAJBHOH M MO HAGJIONATENbHOH CKBA-
AHHAM TOJyYeHBl OJMHAKOBHIE 3HaueHus Napamerpa C.
Io ¢opmyaam (VIII, 21) u (VIII, 22) onpenensem KO3 duiuen-
(bl BOAOMNPOBOAMMOCTH If Mbe30NPoBOJHOCTH, KospduuueHt sojmonpo-
0,183-1200 )
soanmoctH: Km= ———5"— =220 s?/cyrku.
KosddHuueHT nbe3onpoBoIHOCTH:
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Bpeusa nocre
Hauana
OTKAUKH f,
vace

12
18
24
30
36

flouuxenue
yPOBHR B UEHT-
panbHOH
ckBaniHe Sy,
M

7,12
7.42
7,54
7.70
775
7,82

Ilonuxenne
YpPOBRA B Ha-
6.1101aT@ ALHOR
ckBaxuie Sy,

M

1,60
1,90
2,04
2,18
2,24
2,31

Bpesst noc.ie
HayaJa
OTKauyXH f,
1ac

42
48
54
60
66
72

s HaOJwaartelbHON CKBaXKHHEI

lg a = 21g 100 — 0,35 -2 = 4,55;

Houuxenue
}'pOBHH B HEeHT-
panALHO
cKBakMuHE Sy,
M

SBR2%8

CO 00 00 00 N~
DO Q0

a=23,58 - 10* m¥/uac=238,5-10° u*cymru;
A5l UEHTpa/bHOH CKBaXXKUHBI

lga==21g 0,1 — 0,35 - 5% = 4,05;

a—=—1,12 - 10* x#* wac=2,7 - 10° m?® cymru.

Onpenenenne Ko3(duiHeHTa Nbe30NPOBOAHOCTH 1O NEHTPaAJLHOI
CKBaXKWHE BCJEACTBHE BO3MOXKHOTO BJHUSIHUS NPHU3a00HUHOH 30HBI SB-
JseTcsl MeHee HaJdeKHBIM.

I[Ipumep 2. Onpenenuts kKo3pduLMeHTH (GUABTPALUH H YpPOB-
HENPOBOJHOCTH BOJOHOCHBIX TPEUIHHOBATHIX H3BECTHSKOB.

BonoHOCHBIH TOPH30HT MMeeT CBOOOAHYIO MOBEpXHOCTh., MOIIHOCTL
BOJOHOCHOTO ropu3oHTa 20 #. OnbiTHasg oTKauyka IIPOBOAHJIACH ¢ TO-
cTosinHbiM febutom 1000 M3/cyrku. YpoBHHM BO BpeMsi OTKaykKu 3aMe-
psancb B HabmaopaTeJbHOH CKBaxKUHe, pacllosioXeHHOH B 70 m OT
LEHTpaJbHOH.

Pesyabrarel oTKauku npuBeaeHn B Taba. 15.

Tadauya 14

[lonvxenue

POBHA B Ha-

JIORATETbHON

cKBaxune S,
M

Tabauya 15
Bpeus IlouilxcBue I Bpewust NoHHkenue
OT Hadaqaa YPOLILL B - OT 1ayaia _VPOBHS B Ha-
OTKA4YKH #, Gmonfa_mnbmﬁ i oTKAauKU 7, 0AK0AaTEIBHOA
cymru cma:m:lne S, & CymKL cham:{nc S,
0,5 0,37 6 1,28
1 0,60 7 1,34
2 0,82 8 1,40
3 0,99 9 1,45
4 1,11 10 1,49
5 1,20
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CrtpouM rpadux S(2H—S8) =f(lgf) (puc. 45).

[IpeaBapuTeabHo COCTaBJ/seM BCIOMOraTe/NbHYIO taba. 16.

Ucnoab3osas Aasi 06paGoTKH NpsiMonauHeliHylo uacTb rpaduka,

onpeaeasieM A=20,5.
Mo dopmyae (VII, 26) B Toukax M u N:
57,5 — 38,4

C=Tp=—048

0,366Q __ 0,366 - 1000 __

- C 36,6

= 36,6, S(2H-5)

= 10. #jcymru,;

lg ay=—21g70 — 0,35 -+
20,5

-+ 36,6 = 3,90;

ay,=7943 M*[cymru~=

~8-10° m*/cymxu.
[IpuBenennsle BHILLIE
¢opMyasl Kacanucb oOpa-

OOTKH [JaHHBIX ONBITHBIX
pabor B cayyadx, kKoraa syUl n l

0TKa4yKa NOpPOBOJAHIACH U3 95 0yt
ofHOH  ckpaxuHu. Ha
NMpakTHKe  4acto  MOTYT Puc. 45.

BCTPETHTBCA clyuyaH, Korja

napamerpsl TpebOyeTrcsi olpelenHTb NPH COBMECTHOH paboTe HECKOJb-
KHX CKBaXXHH (HAmpiMep, Ha AefcTBYIOUIUX BON03abopax, B KOTOPHIX
OZIHOBPEMEHHO BKJIOUAKOTCA HJAM OCTAHABJIHBAIOTCH HECKOJbKO CKBa-
KUH, WJIH TIPH TPOBETEHHH TPYNIOBOIl OTKAUYKH).

Tabauya 16

t, cymku S, M S(2H —S8) g ¢

0,5 0,37 14,48 —0,3

1 0,60 23,6 0

2 0,82 32,0 0,3

3 0,99 38,4 0,48

4 1,11 43,0 0,6

5 1,20 46,5 0,7

8 1,28 49,3 0,78

7 1,34 51,9 0,845

8 1,40 54,0 0,90

9 1,45 55,8 0,954

10 1,49 57,5 1,00
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Pa3fepem cayyail rpynnoBoil OTKa4KH H3 ABYX CKBa’KHMH, 3a/02KeH-
HbIX B HAMODHOM BOJOHOCHOM TOpDH30HTE Ha pPAacCTOSIHHH r ApYT OT
apyra. OTkauka M3 CKBaj)KHHbI 2 Hayajacb uyepe3 BpeMs f; mocje Ha-
yana OTKaykHi W3 ckBaxkuHbl 1. J1eOUT ckBaxuHol 1—Q;, CKBaKHHBI
2—Q,, pamMychl CKBaxKHH rp. HaGaioeHHs1 3a NMOHHMKEHHEM YPOBHS
MPOBOAMJINCH MO CKBaxKHHe 1.

CocraBasiem ofllee ypaBHeHHe MOJs1 TOHUXKEHHS B CKBaxXuHe l.
[TonrHoe moHuxkeHue S Ha MomeHT BpeMeHH f(f>f;) Oyner ckJambl-
BaTLCS M3 MHOHWXKEHHS, BHI3BAHHOTO AEHCTBHEM CaMOH CKBaXKuHbl | 1
Cpe3KH ypoBHs, o0pa3oBaHHoOlt B pedysbrare paboThl CKBaKHHHI 2.

2,25at 2,2ba (t— ¢
S= g In 204 s 2P0 (v, 36)

Bo BTOpo#l unen 3toll ¢opmyarl mnoacrasasercs Bpems ({—1),
TaK Kak CKBaxHMHa 2 Obljla BKJIOUeHa dYepe3 BpeMsi f; mocje Hadala
OTKAUYKH M3 CKBaXHHHI 1.

DTo ypaBHEHHE MOXKHO npeo6pasoBaTb cleayioluM obpas3oM:

S= g | S H It Fain ER0 i — )] (VIN, 87)
rae
a:% (VIII, 38)
HJH
2
S = 4ok [1“(2 0 t(t—-t)} . (VI 39)
3aMeHHB HaTypaJbHble Jorapu®Mbl MeCATHUHBIMH, TOJYYHM:
at1
S=225 [1g(225") ngt(t—t)]. (VIII, 40)

Ecau npuHATh

0,183Q; | _ (2.250)**! —A,: (VI, 41)

Km ro2r2a' !
01830, | ‘
21850: ¢, (VIIL, 42)
gt (t—t,) =lgt, (VII, 43)

OJyYHM 3dBHCHMOCTb, aHA/JOTHUHYIO 3aBHCHMOCTH IpH OTKayke H3
OAMHOYHOH CKBAXKHHBI:
S=A,+ C lgt,. (VII, 44)
IosTomy ompeneeniie mapaMerpoB MOKHO MPOBOAUTDL TaK XKe, Kak
M NpH OAMHOYHOU OTKauke, rpadoaHaIUTHYECKHM crocobom. [las
sToro cTpourcss rpadux saeucumoctd S=f (lgf,), npuuem 1g(¢,)
paccuuteiBaercst no dopmyae (VIII, 43).
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Ipaduk npencrasiser cOO0OH NPAMYIO JUHHIO C YIVIOBBIM KO3(-
¢uimentom, paBubiM Cj, u orpeskoM A;, oTceKaeMblM Ha OCH OPIAH-
nar. C, MoxHo onpefgeauts no ¢gopmyaam (VIII, 20) u (VIII, 26),
noAcraBjasis B uux 1gf, Bmecro lgf. 3mas A; u C,, Ko3pPuuuenTH
BOJONPOBOAMMOCTH M MHbe30HPOBOJTHOCTH pacCCUUTHIBAIOT no ¢opmy-
JaM, moJyueHHbim u3 3aBucumocrteit (VIII, 41) u (VIII, 42):

Km= —F (VII1, 45)
1
Ng ro+ 2alg r — (a+ 1) - 0,35 + A1
lga= T Lo, (VIII, 46)
[Ipumep 3. Onpemenutrb Kod3dPuuHEHTH BOAONPOBOAHMOCTH

(Km) u nbe3onpoBOAHOCTH 1O MAHHBIM TPYNMOBOH OTKauKH.

OTkaukKa TNpoBOAMIACh H3 [ABYX CKBaxKHH. JleGUT CKBaxKHHbI I
1256 M3/cyrku, CKBa:KHHBI 2, pacrnoJoXKeHHOH Ha paccrosiiuu r=>50 M
oT ckBaxuub 1, 628 M3/ cyrxu. OTkauka W3 CKBaXXWMHbI 2 HauaJjach
yepe3 12 wacoB mocse Hauyaja oTKaukKu u3 ckKBaxuHbl 1. Pesyiabptathl
HabaofeHuli 32 ypoBHeM Mo CcKBaxKuHe | (paauyc 3TOA CKBaKHHBI
ro=0,1 M) npuBenenn B Tab.a. 17.

Tabauya 17

Bpems OT HaYaja OTKaukH f, MMouuxenne ypoBHs
Cymru B CKBaHHe 1 S, &

1 11,12

2 11,75

3 12,07

) 12,47

Onpeneasiem lgf, no ¢opmyae (VIII, 43):
lgt,=lgt(t—t) =Igt+alg(t—t).

[ast pacuera cocrasasiem Taba. 18.
Tabauya 18

S, n cy,f,',m cyf,’,’,m t—t 1g ¢ « Igt—1t)|algt—t)| 187,
11,12 1,0 0,5 0,5 0 0,5 | —03 —0,15 —0,15
11,75 2,0 0,5 1,6 0,3 0,5 0,176 0,088 0,388
12,07 3,0 0,5 2,5 0,48 0,5 0,40 0,20 0,68
12,47 5,0 0,5 4,5 0,7 0,5 0,653 0,326 1,026

Crpoum rpaduk (puc. 46) 3aBucumoctd S=f(lgi,); us rpacduxa
A=113.
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ITo ¢popmyane (VIII, 20) onpenensiem C; B Toukax M u N:

11,98 — 11,86 0,12
Cr=— T06—05 T,f“m'

Onpeagensiem Ko3Q@HUUHEHTH BOAONPOBOAMUMOCTH U IIbe30NIPOBOJ-
HoctH 1o opmynam (VIIIL, 45) u (VIII, 46):

0 - 1256 )
Km = —-’—1§§1 —2—25 -==192 M- cymxku;
11,3
21g 01 + 2 051g50 —1,5- 0,85 + ==
lga= — % ~— =15,74;

a=5,5-10° M/ cymru.

72,5

?

1

N

B

72

/e
Ay
P AN ] i
4 45 7,
Puc. 46.

[Ipu pabore OGoJabliero KoJH4YeCTBAa CKBaXKHH (opmyaul B obuiem
cayuae OyAyT uUMeTb CJAEAYIOWUHHA BUA:

lgt,=l1gt(t— )" ... (t— L)', (VI 47)
0,183
Km=215¢. (VIII, 48)
1
ng r()—f-Qal 1gr1+...2an1g rn—(1+11+ an) 035+ C
— 1
lga= T —— , (VII, 49)
re A, u C, — napamerpsl npamoit S=f(lgt,);
{ — BpeMs OT Hauyaja OTKAYKH A0 MOMEHTa pacuera;
ty, to,...,tp, — BpeMs Hauasa paboTbl CKBaXHH C HOMEpPOM
1, 2,...,n;
ro — PaAHYC OMBITHOH CKBaXKHUHBHI;
ri, r's,...,r, — PAacCTOSHHE OT CKBAXKHUHBI ¢ HoMepamu 1, 2,...n

JIO ONBITHOH CKBaXXHUHBHI;
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O Q. , _ O

i B Q ) -2 Q ) '67
rae () — [eOUT ONBITHOH CKBaXKHHBHI;
Q1, Qo,...Q, — Ze6HUT cKBaxKuUH ¢ HoMepamu 1, 2,...,n.

PacuyeTHble TOYKHM AJs1 olpedeneHust 1gf, u mocrpoenusi rpaduxa
saBucumoctu S=f(lgt,) caexyer 6partb AJsi MOMEHTOB BpeMeHHU, Ipe-
BHIIIAIOLHX BpeMsl OT HauyaJjga OTKa4KHM A0 IycKa WJAH OCTAHOBKH HO-
C1eIHeHd CKBaKHHBI.

Q4

Y |

fot— ——— t ———— T

Puc. 47,

[Ipu H3LICKAHHAX MOJ13€MHBIX BOA B paloOHax AEHCTBYIOMIUX BOJO-
3abopoB AJS olipeiaeleHls NapaMeTpPpoB MOTYT ObiTb HCNOJb30BaHBI
JaHHBlEe 3KCNAyaTalyu. B cBa3n ¢ TeMm, yTo Aebut Bogo3abopa Bo Bpe-
MEHU MeHseTcs, A1 pacueTa lapaMeTPoOB H3MeHeHHs geGHTa cXeMa-
THYHO HY?KHO TPEACTaBHTb B BHAe CTyleHuaToro rpaguxa (puc. 47).

[1pu uaMeHenusx 1eb6uTa Mo CTyneHUaToMy rpaduky AJas pacuera
nmapaMeTpoB MOXKeT OblTb {iCNI0JIb30BAHA METOAHKA, aHAJOrHMYHas Me-
TOAHKE, NPUMCHAEMOH 1o IpynnoBoil oTkauke. [Jas 3Toro BHIOHpPAIOT
HECKOJbKO pacyeTHhIX NepHOAOB f, M AJ% KaKAOTO U3 HUX o ¢op-
myae (VII, 47) nmaxopsat lgt,, kospduunenTs ay, as, ..., an, BXOAS-
mue B Gopmyayv (VIIL, 47), onpenensiores o CAEAYVIOUHM 3aBIICH-
MOCTHIM:

o ——&_—__Ql .
1— Q ’
1
12:&*@7&“; (VII, 50)
o — Qn— Qn-{
n—1="— Ql ’
rae (), — mepBoHAUAJbHBIH JEOHT CKBaKHUHBI,
Qs, Qs,...Q, — nebUTH CKBakKHH COOTBETCTBEHHO B MOMEHTH
BpeMeHu [, fy, f,—4 W3MeHeHHE Aebuta (CM.
puc. 47).
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[Toce storo crpoutcsi rpaduk 3aBucumoctu S=f(lgf,) u ompe-
neasioTcs nmapamerpsl rpaguka A u B.

Kos¢¢puuuedT BOAONPOBOAUMOCTH pacCUMThHIBaeTCs MO GopMmy.ie
(VIIL, 48), a ko3¢p¢duLHEHT Mbe30NPOBOAHOCTH — IO GdopMye:

A1+ ... 1ga) g r— (1t art. . .+ y1)-0,354 A

B
e e e - (VT BT

lga T a,  ¥as (VIII, 51)
rie r — paguyc Bojo3abopa, ofpeneaseMbiii m0 Qoprynaan, MpHBe-
deHdbiM B raase XVII.

PacuetHnle MepuoAbl NpH ONpefe/eHHH MapaMeTpOB NpH OTKAauKe
C H3MeHsIoUMMCA Ae6HUTOM [IOJ/KHBI ObiTh OOJbllie BpeMeHH MOocjed-
Hero HU3MeHeHus AeOuTa, T. €. [>1,_1.

JTa XKe MeTOAMKAa MOXeT GbITb HpPUMEHeHa H /5 OIpeie/eHHs
napaMeTpPoOB H3 OLHHOYHOH CKBaXHHBI, €CJH AeOHT NpH OTKauKe B CBS-
31 C TeXHHYEeCKHMH YCJOBHAIMH He OCTAeTcs MOCTOSHHBIM.

ONPEAENEHHE NPUBEJNEHHOIO PAIMUYCA BJIHSAHUA

Bennunna mnpuBepeHHoro papguyca BausHHS (Ry) omnpegeasiercs
pa3/JIHUHBIMH CcHOCO6aMH B 3aBHCHMOCTH OT peXHMa JBHIXKEHUSA HOI-
3€MHBIX BO.

Ecan pexum JABHXKEHHS HEYCTAaHOBIBIHHMHCA., TO MpHBEAGHHLIH pa-
JIHVC BIIsIHHA ompeieasiercs no ¢opmy.ae (IV, 7):

R.=15YV at.

Ecan ke npH npoBegeHHH ONBITHBIX OTKauyek MNpoi3oliia crabil-
JH3alis ypOBHsI, TO HPHBEACHHBLI pallyc BJIHSHHA MOMKHO oOmnpele-
JHTD 110 JaHHBIN OTKauku mo ¢opmyne lionoun

Sl lgrg_‘s_ Igl‘, -
lan:‘”*Sl’;_”Sn -, (VII, 32)
rac S; 1 S;—- NMOHHKEHHe B TNepBOH H BTOPOH HAabGI0AATEIbHbIN
CKBaYkHHAX;
Fi I Fg— PACCTOAHHE 3THX CKBAXKHH 10 UEHTPa.IbHOI.

OaHaxo clelyeT yUHTbIBaTh, UTO B HEKOTOPHIN CIVUasX MPeaCcTas-
Jeniie o cTaONIM3aUHUIl SIBAACTCS KaxKYLIHMCH 1l CBA3AHHBIM ¢ HECOBep-
IICHCTBOM HALIHX [3MepPHTEeJbHBIX NPHOOPOB, Tak Kak CKOPOCTH IIO-
ITH/KeHNHA VDPOBHell B CKBaKHHAX CO BPEMEHeM De3Ko YMEeHBbHIAITCS.
B 1a6.1. 19 noxaszano, Kaxk A0.1:KHO OBLI0 Obl H3MEHATHCSH TOHHKEHIe
VPOBHA BO/bI B CKBasKuie, H3 KOTOpoll Belercs oTKauyka, 0 Ha pac-
ctostHnax 100 u 300 4 or nee (mpu kKosdpduienTe NbE30NPOBOAHOCTH
a=105 m?/cyrruy.

M3 ra6.a. 19 euano, uto B mepsbie 12 4acos nocae HayaJa OTKAuKH
ITOHIIZKEHIIe B OMbITHON CKBaxkKuHe JoOcTHTaet 869 oT MOHHXKEeHI s
B KOHIlC OTKaukH, B TO BpeMs KakK B cJeayloie |2 4acoB oHO VBe-
JIYHBaeTcd 1iwb #Ha 3%, T. e. CKOPOCTb H3MEHEHHS VPOBHS YMEHb-

130



Tabauya 19

[ToHM/KeHMe YPOBHS OT NOHHACHHST Ha KOoHem AeCHTHIN
CY10K, %
Bpesst o1 1auata S E
OTKAYKH, C¥MKU
B Il€H1paIblOH B CKBAarkHHE Ha B CKBakMHe Ha
CKBaXHIIE paccrosuny 100 4 § paccrosHun 300 4
0,5 86 61 46
1 89 70 58
2 93 79 71
) 97 91 87
10 100 100 100

waerca 6osee yem B 30 pas. Takas e 3aKOHOMEPHOCTbL XapakTepHa
H 145 nabJofaTesabHbiX CKBaxKuH. Tak, Ha paccrognuu 300 x noHu-
KeHie yepes 12 yacoB mocae Hauyasa OTKaukKH MeHseTcs Ha 469, a
B caenyromue 12 yacos Bcero Ha 12%, T. e. 1 B 3TOM Cjydae CKO-
pOCTb H3MCHEHHs ypOBHS yMeHbwaeTcss B 4 pa3a. B ganbHefimiem H3-
MelicliHe yPOBHS CTAHOBHUTCS eule MEHbIIUM.

[lpn maabix aOCOMIOTHBIX 3HAUEHHSIX MOHHXKeHHH (0coOeHHO B Ha-
0.110,1aTe/IbHLIX CKBaxKIHHAaX) 4Yepe3 CPaABHUTEIbHO HeDBOJbIIOE BpPEMS
H3MEHEHHS TOHMXKEeHHH CTAHOBATCH TaKUMIl MaJbiMH, UYTO He MOIYT
ObITb 3aiaeCpelibl CaMbIMI UYBCTBHTEIbHBIMII ypoBHemepamiu. OTtciona
J1€7aeTCs HenpaBHIDbHBIH BLIBOA O SKOObI yCTAaHOBHBIUEMCS JBHzKeHHH
i laJbHelIIHe pacueTbl BOA03ab0OpPOB INPOBOAATCA Mo  QopMyaaM
VCTAHOBUBILErocs JBIKeNINs, TpHHuMas HaOII01eHHBIH paTtuve 1e-
Npeccii 3a CTadHIbHBI, UTO MOXKCT CYUIECTBCHHO 3aHHM3H1b BCTHUHHY
CPEe30K VPOBHSA I TeM CaMbiM 3aBLICHTb IKCTIyaTallHOHHBIE 3anachl.

[Tostomy TipH mpoBeieHHH ONBITHOH oOTKauki HeoOXOTHMO YycTa-
ITOBHTD, $iBJIsIETCA 11 CTa0HMI3alus ACHCTBHTEIbHON H.IH Kazyulefics.

115 3TOro HYKHO TPOBECTH KOHTPOJBHBIN pacueT MOHHKeHHS
VPOBHS 11a \OMEHT TpeianoaaraeMoil cradinaiizaiii, onpeaeTs mpel-
BapnTe.Ibilo Ko3(MMHILHCHTBI BOAONPOBOAHMOCTH U Ibe30IPOBOIHOCTH
HO LCPBOMY TICPHOLY OTKAUkIl, BbiparxkaeMoMmy Ha rpaduke S=f(lgf)
BP0 JNITHEH, 1T 0O AQINILIM O BOCCTAHOBJEHHH YPOBHsA. 3aTe) Mo
dopaty.ae liomou (IV, 8), noacrtaBHB B Hee 3HayeHUE NPHBETEHHOTO
pajinyvca TPH HCYCTallOBHBIHEMCS JBHKEHWH, BBIUHCJAEHHOro mno ¢op-
wvae (IV, 7), onpeneasieTcs moHuxKenue YpPOBHS, COOTBETCTBYIOLLEE
BpeMeHU mnpoBedeHus onbita. Ecau nabaiogeHHoe MOoHUXKeHHe OyIeT
MeHbllle PacCYHTAHHOTO, MOXKHO CAeJaTh BHIBOA O HaJHUUL MECTHOTC
IIMTAHUSA # UCTUHHOU cTaOHAU3alil ¥ ONpeleHTh MO AaHHBIM OTKAdKIi
NpHBeACHHBIA pajauyc BAHsHUA fo ¢opmyae (VIII 35).

B Tton cayuae, ecan Haba101eHHOe TIOHHKeHHe ypoBHsT 6yaer 6oJib-
le paccyiTaHHOro no (GopmMy’aaM HeyCTAaHOBHBILEroCsl ABUIKEHNs IH.H
MpPHMEPHO PaBHO eMy, CTabH/AM3alUs sBJISeTcss KaKyliefcs, CBA3aH-
HOIl ¢ HecoBepIHelCTBOM M3MEPUTENbHON TeXHHKH.

Mpumep pacuera. VI3 uanopHoro BOJOHOCHOTO TOPH30HTA Oblla
npoBeJeHa ONbITHAs OTKAauka ¢ NOCTOSHHBIM Je6utom 800 m3/cyrku
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13 ckBaxKHHbl paauyca 0,1 x. Habmoaenus 3a ypoBHeM Beauchb IO
IIeHTPAJbHOH W JABYM HaO/01aTeqbHbBIM CKBaXXHHAM, paclOJOXKeH-
HbiM Ha paccTtosiHuu 50 u 100 & ot neHTpanbHol. Pe3yabTaThl OTKAauKH
npuBenennl B Taba. 20.

Ta6auya 20

Bpeus ot . . )
qauaia [lonukenue ypoBHs [loHuXKeHue yposus IloHuseHue yposHs
OTKAUKH £ B LEHTPA.IbHOM B HadmwnaTeabHOH 8 HabAAATEALHOH
P ’ cKBakuHe S, i ckBakune 1 Sy, # cKBaKliHe 2 8y, #
2 5,17 1,46 1,05
1 5,33 1,62 1,21
6 5,42 1,71 1,30
8 5,46 1,75 1,34
10 5,49 1,78 1,37
12 5,51 1,80 1,39
16 5,54 1,83 1,42
20 5,56 1,85 1,44
24 5,56 1,85 1,44
28 5,57 1,86 1,45
32 5,67 1,86 1,45
36 5,58 1,87 1,46
40 5,08 1,87 1,46
44 5,58 1,87 1,46
48 5,58 1,87 1,46

YposBuu B nocaefHHe 14 yacoB He HM3MEHHJIUCh, MO3TOMY OTKauykKa
Obl1a npekpamena. Pe3yaptaTel HabawoleHuiE 3a BOCCTAHOBJEHHEM
VPOBHSI NokKa3aHbl B Tat6a. 21.

Tabauya 21

Bpewma 4, [Tonuiusesine BpeMsa ¢, [oBbimente Bpews f, Hosbliene
MUH vposust S, M AU ypoBua S, & MUH ypostist S,
1 3,79 9 4,45 25 4,76
2 4,00 10 4,48 30 4,81
3 4,12 11 1,51 30 4,86
4 4,21 12 4,54 40 4,90
5 4,27 13 4,36 43 4,93
6 133 14 4,58 50 496
7 438 15 4,60 55 4,99
8 4,11 20 4,69 60 5,02

C uLeJbl0 YCTaHOB/IEHHS XapakTepa cTabHAM3alHH (MCTUHHOH HJIH
xaxynlefics) ctpoum rpadux 3aBucumoctH S=f(lgf) a9 KpHuBOK
BoccTaHOBJdeHHst (pHc. 48) U onpepenseM KO3 (dHIHEHTH BOAOMPO-
BOJINMOCTI H Tibe3onpoBodHocTH. M3 rpaduka moayuaem A=3,79.
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ITo dopmyae (VIII, 20) ompemensem C B Toukax M n N:

448 —434 014
C=—p=05 —o2
OnpeneaaeM Ko QHIHEHTbl BOJLONPOBOAUMOCTH H Nbe30NPOBOA-
nocry mo dopmynam (VI 21) n (VI 22):

Km-— 0183—-{—3—@4__219 MECYMRU;

lga=2lg0,1 — 0,35 + 32 ==3,06:

a=:1150 s*/mur— 1150 - 1440==1,65 - 10° #?'cymru.

[To wnafigeHHOMY 3Ha4eHilo a H
Km onpenessie\l [ouipKenie ia Ko-
Hell ONbITHOI  oTkauki (=48 w«ac
(2 CVTOK) !

£

r.
I

R,=15} at=15]1,65-10" "

==2720 m; T

. R 800 2720
S = Q R 80 e In T ==

ekm 2 60821977 0,1

=(0.61 - 10,2=26,22 u.

3aatepelnioe notitzele S=5.58 1, 7 “’*~;'*0—~—-—-—-—WZJHL ,

T. e. Ha 64 cm MeublLle, yeM paccull- ’ Vg
‘ 1CXO 5T H: e 1IIOCLIIKH CO-
TalHOe, HCXOAsl H3 N1PEIHOCLIIKH CO Puc. 4,

xpanens HeyCTAdHOBHBIIETOCS Derki-
wva.  Caejopareaslio,  cTaGHIH3aLHUsA

g sieres nerunHoil. Ilostomy dopatyaoit (VI 52) MoxHO moabso-
BATbCS 1.1 OTMPeeTeHlist NPIBEACHHOTO pajauyca:

_ 1371g 100 — 1,461g 50
lghRv=—""" ¢ 15 = 3,07

R,—=1170 .

M3anoxenHblH Bbille NpHeM ONpeneseHHss XapakKTepa CTabuausaiuu
MOKeT AaTtb 6oJiee HWJM MeHee TOYHbie pe3yJJabTaTbl JHIUb npH 60Jb-
wHX abCOJIOTHBIX 3HAUeHHSAX NOHHMKEHHSA MU MaJjblX KojJebOaHusx jge-
fuTa npH OTKaukKaX. BO Bcex cJyuasx IpH onpefeseHHH Xapakrepa
cTabuau3andid B OCHOBHOM HYXKHO HCXOAHUTb H3 OIEHKH NPUPOAHBLIX
\'C/IOBHH, yCTaHaBJHBas CyleCTBOBaHHE HCTOYHHKOB JONOJHUTENBHOTO
MHTaHUsd, NPHUBOAALIMX K CTabUIH3aluK (BJHMAHHE peKu, Nepereka-
HUS B T. 1.).
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ONPENENEHHWE BHYTPEHHETO
SdUJIbTPALHOHHOIO CONPOTHBJEHUSA

Kak orMewanoch, BeJHUHHA (UABTPALHOHHOIO  CONPOTHUB/EHHS
(enTpadbHOl CKBaxuHbi (§p) CKJAaAbiBaercs M3 JABYX COCTABJSIOLIHX,
onpeaeIsdio X HeCOBEPIIeHCTBO MO CTeNeHH BCKPBITHA BOJAOHOCHOIO
miaacTa M BJAMSHHE KOHCTPYKLUHH (PHJIBTPOBOH 4YacCTH CKBaXKHHBL. Be-
Jauunna £/, XapaxkTepHu3ylollas HeCOBepIIEHCTBO IO CTeleHH BCKpbi-
THA, ompedenasercs mo Tabauue 12. Beauuuny g, onperensdoulyio
Bausiide KoHcTpykumu, ®. M. boueep u B. C. Anekceer (1965)
NpeANOXKHIN ONpelensiTh KakK Pa3HOCTb MeXAYy BeJdHuHHaMu & H &ob.
BeanunHa £, moxkeT GbITb ompejesena MO JaHHBIM KYCTOBOH OTKA4YKH
C ABYMsI Hab6awofateqbHbIMH ckBaxuHamu. [locse mnpeo6pasoBanus
BbipazkeHisl, HNpHBeleHHOro B paborte (1965), MOXHO nanad pacuera
MOJYUHTh NMPOCTbie GOPMYJIBI:

e l AN 5
3 46(S_S,lg g,O\ (VIII, 53)
ITpn Cosbmom KoJHdecTBe Habmopartenbhblx ckBaxuu P. M. bo-
yesep 11 B. C. AnexceeB peKOMEHIVIOT HCIOJIb30BaTh rpacdoaHaHTH-
4ecKHiT MeTOJ, 3aK/IoUaloUuics B NOCTpoeHHH U 06paboTKe rpadiika
\ [ Vit
AS= S — Si=f(1g 7).
;.15 mocrpoenuss rpaduka 6epyTcs pa3sHOCTH MOHHXKEHHH MO BCeM
mapaM CKBajKuH, BKJOYasi LeHTpanabHyio. ['paduxd, noctpoeHHbie
H—I

B Koopainarax AS—Ig , NMpeiCTaBJASIOT MNpsMble JHHUH. lpH

3TOM TIPSIMDbIe, HOCTpOEHHbIe M0 JAaabHuM HaOJOgaTe]blIbIM CKBaMXKIi-
fraM, TPOXOAAT depe3 Hauajgo KoopAauHar. [IpsiMeie, mocTpoelHbie Mo
HEeHTpa bHOM M HaAO6JI0laTeJbHOH CKBayKHHe, OTCEKAlOT Ha OCH OpIH-
11aT OTpe30K.

Ecair onpeneTiith g/ MOJy4eHHBIX HOPAMBIX YIVIOBOH KO3(duiiient
B, 11 nauaapHyio opauHaTy A;, MOXKHO pacCyMTaTb BedHUHHBI K i
1y o dopmyaam

K;zz:%gi@; (VIII, 34)
. 4,64 -
f e 0 (VIlI, 35)

VraoBol kosgduuiedt By onpegelserca No KOOpAHHAaTaM JIBYX
-

1100LIX Todek rpaduxa mno CbOpMlee
o= L= 30 =0 Si) (VIII, 56)

| ”“ ],_rl_
& é”’i_1

Cae1ver HyMeTb B BIY, YTO H3.10/KeHHAs Bbillle MeTOAHKa ofpe-
1e1eHNs ToKasaTe sl HecoBeplHencTBa £y MOKeT NPHMEHSTbCH TOJIbKO
B OTHOCHTE.IbHO OJIHOPOAHBIX TJacTax.




Faasa 1X

CTAOUUN TUAPOTEOJIOTUYECKUX UCCJAENOBAHUH
N KATETOPHUU I3KCIIYATALLMOHHBIX 3AIACOB
INOA3EMHDBIX BOL

anporeonorliqecxne HccelleJOBaHus, MpoU3BosAllHecd HAJadA BbIAB-
JCHHUSA M OLUEHKH 3KCIIyaTallHOHHBIX 3amacoB NOA3EMHBIX BOJX, pasie-
J9I0TCA Ha CJAeaymonliie CTaguu. MNOUCKOBLIE pa6OTbI, npeaBapHTesb-
Had pas3Belka H JeTa/JbHad pasBenka.

NMOUCKOBBIE PABOTHI

[TouckoBbie padoOThl CAyKaT A/ BBHISIBJIEHHS YUaCTKOB C BOJOHOC-
HBIMII TOPH30OHTAMH, MEpPCHEKTHBHBIMH JJs IoJyueHHd TpebyeMoro
KOJMUYeCTBA BOAbl COOTBETCTBYIOLIETO KadecTBa H MO BO3MOKHOCTIH
301131 OT BoJonorpebuTe. 1. B XOponlo U3yuyeHHBIX paHoHaX, rie Iep-
CIIeKTHBHBIE YUACTKII MOKHO BBIACJAHNTbL MO HMEKUIIHMCS FHAPOTe0.TOTH-
GoCKIIM Matepuatay 3TH paboThbl He NMPOBOASITCA.

[lolickoBbie padoThl BKIOUAIOT B ce0s THIPOTe0.10rHUCCKie CheMKll
vacmrada 1:o0000—1:200000, reodnsndeckne padotnl, OypoBble H
ropubic padoThi, ONLITHBLIE U JadopaTopiibic paboTbl, Hab1OIeHHS 3a
PEKHMOM MOJA3SMHBIX BOL 1 Ap. DTH padoThl MPOBOASITCA HA NMEPCHEK-
TUDHBIX Y4aCTKax. HaledaeiMblx no oOWWIN THIAPOreo.JJOTHUYCCKHM CO-
oOpazeHHaM (MeKoMAacluTaGHbIM FHIPOreo.J0rHUSCKHM KapTaM, reo-
JOTHYECKHM KapTaM. pPa3JIHYHBLIM OMHCAHHAM, OJHHOYHBIM OYpOBBHIM
CEBazKuiIaM M mp.).

['naporeosoruueckas c¢beMKa NPOBOAHTCA TOJIbKO TPH OTCYTCTBHH
no pa#ony paboT MOJTHOUENHBIX THAPOTEOJOTHYeCKHX KapT COOTBeT-
cTBYIONero macurada.

B xpynHbiX apTesnaHckux OaccefiHax u pafioHax rJayboKoro no-
TPYIKEHHA IMOA3eMHBIX BOJ KOHYCOB BbIHOCA THAPOTENI0THYECKad
CbeMKa MpH MOHCKaxX He Mpous3BomuTcsa. MeTonuka BBINOJHEHUS THI-
POTEOIOTHYECKIX CEEeMOK H3J0XK€Ha B COOTBETCTBVIOUIHX MeTojaHye-
cnix pvkoBoacrsax (Makkasees, PsiGuenkos; 1961).

["eodpnsuueckne paboThl MOJAHBI MpeAUIECTBOBATH OypeHHIO MOIC-
KOBDLIX CKBakKHH. Ha cTazuu mouckoB reogusuueckue paboTbl MPOU3BO-
AATCA 1704 BbIABIEHHs [IpeBHHX MNOTpeOeHHBIX OJHH, TEKTOHHUECKHX
301, 30H HMHTEHCHBHOH TpeLIMHOBATOCTH, KapcTa, OIpege’eHHs TJy-
Ouiibl 3a/eranlisi NOA3eMHBIX BOJ U CTEMeHH HX MHHEpaJusalldH, ornpe-
JeenHsd peabeda BOAOYHOPHBIX MOPOM, HOACTHJIAIOUIMX BOAOHOCHbBIE
TOPHU30HTH! U Ap.

135



B cremHbIX, MOJYNYCTHIHHBIX H NYCTHIHHBIX paHOHAX AJA HOHCKOB
Herny60KHX MpPEeCHBIX BOJA WNPHMEHSIOTCS reo60TaHHYecKHe HCclel0Ba-
HUA. DypeHue HOHCKOBBIX CKBaXKUH MPOBOJHUTCH C LEAbI0 BCKPBITHSA
1 Onpo6OBAHUA B OTAEJbHBIX TOYKAX HOA3EMHBIX BOJ, AJS BbICHEHH:A
B OOLIMX uYepTraX YCJAOBHUH 3aJjeraHusi, pacnpoCTPaHEHHUS U CTPOEHHUd
BOJOHOCHBIX TOPH30HTOB, a TakKxe AJd NpelBapHTENbHOTO CYKIEHHSH
0 BO3MOXXHOCTH HCHOJb30BAHHA MOA3EMHBIX BOJ.

OnbiTHble paBoOThl HA CTAJAHH MOHCKOB 3aKJIIOYAIOTCS B OCHOBHOM
B NPOBeIEHHH NPOOHBIX OTKAaueK M3 OJUHOUHBIX CKBaXKUH AJS CpaB-
HUTEJIbHOH OIeHKH BOJONPOBOJAMMOCTH IJIACTOB HJH MAaCCHBOB TIOp-
HBIX TMOPOJA Ha pasjuyHbIX y4acTKaX H3ydyaeMod Tepputopuu. I3
BOJOHOCHBIX TOPH3OHTOB, HUMEIONIHX MNPAaKTHUYeCKOe 3HauyeHHe, MpPOBO-
AATCS OTbITHbIE OTKAYKH.

Ilo naHHBIM TOHCKOBBIX pabOT MAIOTCH XapaKTEPHCTHKH MepCrek-
TUBHBIX Y4aCTKOB /151 NOCTAHOBKH Ha HUX NMpeABapHTeNbHOH pa3BeiKH
u obuue coobpaxkeHHsi 00 yCJOBHSIX 3KCHJIyaTalMH TMOA3EMHBIX BOI.

NPEABAPHUTEJIbHAS PA3BEIKA

[IpexBapurenbnas pasBefika MOA3E€MHBIX BOJ NPOU3BOAUTCS C Ile-
Jbl0 BbI6Opa y4acCTKOB (H/JAH yyacTKa) pachoJoKeHus B0J03a6OpOB
A7 TMOCTAHOBKH Ha HHX B JAaJjibHeHIleM JAeTadbHOM pa3BeiKdH. IDTH
y4acTKH BbIOHPAIOTCA C y4eTOM TpeOOBaHMH K KOJHUECTBY W KauecTBY
MOA3EMHBIX BOJ B 3aBHCHMOCTH OT Has3HauyeHUs M COTJacOBBLIBAIOTCH
C BojgonoTpebuTENeM HJAM NPOEKTHOM opraHH3aliel, a B cjaydae pas-
BeAKH IOA3E€MHBIX BOJA IJf XO3AHCTBEHHO-MHUTBEBBIX HJAM Je4eOHbIX
nesnel W ¢ opraHaMH CaHHTapHOrO Haja3opa.

B Xopoiio H3y4YeHHbIX paliOHAX, pecypchl MOA3EMHBIX BOJ KOTO-
pbIX 3aBeOMO NPEeBHIILAIOT HOTPeOHOCTb, MpeABapHTeIbHAsi pa3BeiKa
He TPOH3BOAMTCS, a y4acTOK BOA03abOpOB AJ4 J1eTanbHOH pa3BenkH
BBIAEAETCA MO HMMEIOLIMMCS THAPOreOJOTHYCCKUM MaTepHaJaM.

Ha ocHOBaHMM HAaHHBIX TpEeIBAapPHTENbHON pa3BedKH AOJKeH ObiTb
NpOU3BeNeH TNpeABapUTEAbHBIH TOJACUeT IKCIJIyaTalHOHHBIX 3aMacoB
NOJA3eMHBIX BOJA MO BCeM pa3BELAHHBIM Y4YacTKaM.

[IpeaBaputenbHasi pasBeaKa TPYHTOBBIX H Her1yGOKHX HaMOpHbBIX
BOI 3ak.oyaercd B OypeHHH pasBeJOUHBIX CKBAKHUH A% YTOYHEHHSH
reoJOTHYECKOT0 paspesa yuacTka, yCJAOBHIT 3ageraHusi, MOUIHOCTM H
coCTaBa BOJOHOCHBIX MOPOJ U pasaesArlInX UX TOTil, YPOBHEH U pac-
npege/eHusi HAMOpPOB, XHMHUYECKOro COCTaBa MOJ3eMHbIX BoA. B go-
mosHeHHe K 6ypoBOIl pasdBellKe, TaK K€ KAaK Ha CTaiHH MOUCKOB, B He-
KOTOPHLIX caydasix ue’t1ecoo0pasiio mpoH3BOANTL IeOPU3HUYECKYIO pas-
BeJKY.

Jlns u3yueHHs XHMHYECKOTO COCTaBa MOJ3€MHBIX BOJA TPOH3BO-
JSTCS COKpauleHHbie U TOJHbIe XHMHUECKHEe aHaJH3bl, a Takxe Omnpe-
JelleHHsl CcoJepKaHHA BpeJHbIX KOMIOHEHTOB (Me[b, LHHK, CBHHEI,
MBIILIbSIK, pajgHOaKTHBHble 3JeMeHTH, ¢rop, deHol1 u nap.). [Homkua
ObITh TaKXe J1aHa XapakTepucTHKa OaKTepHOJIOrHUYeCKOTO COCTaBa
BObI.
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Jlnsi BbISICHEHHSI YCJOBHH NHUTAHHA IMOA3EMHBIX BOJA NPOH3BOAMTCS
H3yueHHe HX peKHMa [0 XapaKTepHbiM IONepPEeYHHKAaM.

I'napomerpuyeckde paboTel MPOBOAATCA BO BCEX c/aydasx, KOraa
MOBEPXHOCTHbIE BOJAbl OyAyT y4acTBOBATb B BOCIIOJIHEGHHH 3KCIJyaTta-
ILHOHHDBIX 3aMacoB IMOA3eMHbIX BOA. B pesynbTate ux MpPOBeIeHHUS
LOJKHA ObITb II0JYy4eHa XapaKTepHCTHKA MHTaHHSA BOJAOHOCHOLO Tro-
pH30HTA B pas3JHyHbie MEpHOAbl Toja.

JETAJIbHAS PA3BEIKA

IleranpHass pasBefika NPOHU3BOAHTCA C LEJbI0 H3YUEHHs Y4YaCTKOB
(MM yyacTka) pacroJoXeHus BOR03a00pOB, obecleynBaloliero OKOH-
YaTeJbHYI0 OIEHKY 3KCI/JAyaTALHOHHBIX 3aMacOoB IMOA3eMHBbIX BOA, IO-
JydeHHe MaTepHaJoB MJfA MNPOeKTHPOBAHHA BOAO3aB6OpPHEIX COOpYKe-
HUH M pacliHpeHue AeHCTBYIOUMX BOJA03a00pPOB.

Ecau mo AaHHBIM TOHCKOBBIX pabOT HJIM UMeIOUIMXCS MaTepHaJ/oB
MOJKHO BbIAEJIUTb yYacCTOK ¢ GJarolpHATHBIMM TEXHHKO-IKOHOMHYeE-
CKIIMH H THAPOT€0JOTHYECKHMH YC/JAOBHUSMH, MO3BOJAKOIHMH HOJYUHTD
Moj13eMHble BOJbI COOTBETCTBYIOIErO KauecTBa B KOJHYECTBE, 3aBe-
JA0MO MpeBbillaKlleM MOTpeOHOCThb, AeTajbHasd pa3BeiKa MOXKeT Hpo-
H3BOAMTBHCS Ge3 MpeaBapHTEeJbHOH pa3BelKH.

Ha craguu perasbHofl pasBedKH NMPOBOXATCSA Te iKe BHAbI paboTh,
YTO M NpH NpeaBapHTeJbHOH pasBelke. DypoBble CKBaxHHBI 3akK/a-
ALIBAIOTCA B OCHOBHOM [MPHMEHHTEJbHO K HaMeueHHoIl cXeMme BOJO-
s3abopa. BoabHIMHCTBO CKBAXKHH J0.12KIO HMETb JAHaMeTpH, M03BOJAI0-
IIHE HCMOJAb30BATb HX A5 3KCHJIyaTalHH.

OnbiTHble OTKAUKH HPH JETAJbHOH pa3BeAKC SBIAIOTCS IJIABHBIM
BUAOM paboT. OTKaukamMM AO/KHBE ObITh yTOYHGHBI 3HAUYEHHS THAPO-
reoJJOTHYECKHX [apaneTpoB BOAOHOCHBIX MJ/1aCTOB, XapakTep 3aBHCH-
MOCTH MeEXAY ACOHTOM H MOHHKEHHEM YPOBHA BOJABI, a TaKikKe BeJH-
UHH CPE30K A5 pacyeToB B3aHMOJEHCTBHS CKBaXKHUH.

Ha yuacTkax skcnayaTHpyeMbiX BOA03a60pPOB A0JKHBI ObITh Opra-
HH30BaHbl HAO/IOJCHHA 3a PEKHUMOM HX paboThi, a TaKxKe 3aJ0XKeHBbI
COOTBETCTBYIOLIME Hab/0aaTe/bHble CKBAXHHBL AJ5 YCTAHOBJ/IEHHS
TJIyOHHBI M TpaHHIl B MJIaHe JenpeccHOHHOH BOPOHKH, BLI3BAHHOI 3KC-
nayartanuen.

KATEFOPHUHU 3ANACOB

locynapcTBeHHOH KOMHCCHeH MO 3amacam [MO0Je3HbIX HCKOMaeMbiX
('K3) paspaborana knaccudukanisd 3SKCHIYaTALHOHHBIX 3aMacoB
noa3eMHbix BoA (1962). Tlo sro#i knaccudukanuu sKCIAyaTanHOHHbBIE
3afachl MOA3EMHBIX BOJ MNOAPA3AENAOTCS Ha UeThipe KaTeropuu A,
B, C; u Co. OTHeceHue 3amacoB K TOH MJIM HHOM KaTeropHu MpoH3BO-
AMTCST B 3aBHCHMOCTH OT CTeleHH pa3BeJlaHHOCTH MOA3EMHBIX BOJ,
M3YUeHHOCTH HX KAaueCTBa H YCJOBUH 3KCIJIYyaTalMH.
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Kareropus A —3anachl, pa3BelaHHble U H3yueHHbIe C JleTa/b-
HOCTbIO, obecnmeuuBarolledl IMOJHOe BBISICHEHHe YCJAOBHH 3aJieraHud,
CTpoelus ¥ BeJWYHH Hamopa BOJOHOCHBIX FODH3OHTOB, & TaKkKe (HIb-
TPAIHOHHBIX CBONCTB BOJOBMELIAIOMHX MOPOJ; BbICHEHHE YCJIOBHM
NUTaHHA BOJOHOCHBIX TOPH30HTOB H BO3MOMKHOCTH BOCIOJHEHHsT 3KC-
MIyaTalMOHHBIX 3a7MacoB; YCTAHOBJIENIHe CBsI3H OLEHHBAEMBIX MOJA3eM-
HbIX BOJ C BOAAMH IPYTHX BOJOHOCHBIX TODH3OHTOB H IIOBEDXHOCT-
HLIMH BOXAMH.

KauectBo MOA3eMHBIX BOJ H3Y4eHO C JOCTOBEPHOCTBIO, obecmeun-
BalOLell BO3MOMHOCTb HCHOJb30BaHUsI HX II0 3aJaHHOMY Ha3Ha4YeHHIO
Ha pacueTHHI CPOK BoAONOTpebaeHud.

JKCIAyaTalMOHHble 3anachl NOA3eMHBIX BOJA Ha ydacTKe INPOEKTH-
pyemMoro Bojo3abopa onpefesieHbl [0 [TaHHBIM 3IKCHJYyaTalHH, OMNBIT-
HO-3KCIJIYaTAIHOHHBIX HUJAH OIBITHBIX OTKAuex.

Kareropus B —3anaco, passenaHHble n H3ydeHHble C JeTasb-
HOCTb1O, obecnmeunBaloulell BbIICHEHHE OCHOBHBIX OCOOEHHOCTeH YycJ0-
BHIl 3aJsleTaHusi, CTPOEHHSI U NUTAHUsI BOLOHOCHBIX FODH30HTOB, a TakK-
)K€ YCTAaHOBJIEHHe CBSI3H TMOJA3eMHBIX BOJ, 3amachkl KOTOpBIX OIlpeje-
JAKTCA, € BOZAMH JAPYTHX BOJOHOCHBIX TOPH30HTOB H TOBePXHOCT-
HBIMII BOJZAMH; OnpeaedeHHe MPUOJIHKEHHOTO KOJHYeCTBA €CTeCTBeH-
HBIX BOJHBIX PECYPCOB KaK HCTOUHHKOB BOCHMOJHEHHS 3XCMJyaTalHoH-
HBLIX 3aMacOB NWOA3EMHBIX BOJ.

KauccTBo mofseMHBIX BOJ H3YueHO B TaKoil Mepe, KOTopasl NO3BO-
Jd€T YCTAaHOBITh BO3MOXKHOCTbD MCHOJb30BaHUSA HX AJS 3aZaHHOTO
Ha3HauyeHHd.

IKcnayaTauMoHHble 3afachl MOA3eMHBIX BOA Ha YYacTKe TMPOEKTH-
pyemoro Bojo3abopa OnpcieeHbl HO AAHHBLIM ONBITHBIX OTKaueK H.1H
IO pacyeTHOH 3KCTPanOJsIIUH.

Kareropus C;-—3anacel, pasBejlaHHble H H3ydyellHble ¢ je-
Ta/abHOCThbI0, OfecneqnBaionlel BbiACHeHHe B OOIIHX uUepTax CTPOeHHS,
YCIOBNIT 3aJsieraHusl M pacnpocTpaHeHHs BOJOHOCHBIX T'OPHU30HTOB.

KauectBo mogseMHBIX BOR H3yYeHO B TaKoil Mepe, KoTopas odec-
iecyuBaeT MpelisaplTe]bHOe pellleHHe BOIpPOCa O BO3MOKHOCTI HX IIC-
[101b30BAaHHA T0 34TaHHOMY HAa3HaYeHHIO.

DKenayaTaillloNHEe 3anachl MOJA3EeMHBIX BOJ ONpele/enbt 1o HAaH-
HLIM TPOOIBbIX OTKadeK M3 eIHHNIUHLIX pas3BeNOYHBIX BBIpabOTOK, a
TAKAKC TIO anagorHi ¢ CYLeCTBYIOUIHMH B0103a60paru HIu HpHMbi-
KaIOMIHMIT VUACTKaM{l, 110 KOTOPBIM 3afacbl HOA3eMHLIX BOJX TOr0 Ke
BOTONOCHOTO TODH3OHTA ofpejeteHbl no kateroplisiny A u B.

Kateropus C,— 3anachl, yCTaHOBJIeHHbie Ha OCHOBANHMHU 00-
HX T€0.10TO-THIPOrCOIOTHUECKIIX TaHHBIX, MOATBEPXKIEHHBX 0npobo-
BaleN BOJIOHOCHOTO TOPH30HTA B OTHAENbHBLIX Toukax, aubo no axa-
TOTHI ¢ pPa3BelanHbIMH VYacTKaMH,

KauecTtBO moI3eMHBIX BoJ onpeaedeHo no mnpo6an, B3ATHIM B OT-
1€JbHBIX TOYKAX BOTOHOCHOrO TFOPHU30HTA, JHO0 MO aHAJOTHM C  H3y-
{€HHBIMH y4YaCTKaMHU TOTO e TOPH30HTA.

JKCmyaTalMoONnLIe 3anachl MOA3eMHBIX BOA OMNpefeleHbl B Ipe-
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ZeJax BbIABJEHHbIX O0JaronpUATHLIX CTPYKTYpP H KOMIIJIEKCOB BOJO-
BMELIAIOUIX MOPOJ.

VTBepraeHHe 3anacoB Mo Kateropud A u B maer mpaBo Ha cocTas-
1eHIIe MPOEKTOB BOJAOCHAOXKEHHS U BbIJEJEHHE KalHTa/bHbIX BJOXKe-
1l Ha CTPOHUTEJbCTBO HOBBIX H DEKOHCTDPYKIHIO AEHCTBYIOUIUX BOLO-
;a00pOB, TpHUUEM 3amachl N0 KaTeropusaM A [IO/M:KHB COCTaBJAATh He
aentee 509%. B otaeabHbix cayuasx ¢ padpemieHns ['K3 ator mpo-
LCHT MokeT ObiThb cHMxKeH. Ha ywacTkax ¢ 0co60 C/JAOXKHBIMH THAPO-
reo 0T HUeCKHMH YCJAOBHAMH, T/le BbiBJEHHe 34lacoB MOA3EMHBIX BOJ
110 Kateropud A B mponecce pasBeiKH Heresnecoobpas3Ho, Tak Kak Mo-
TpeboBano 6bl NpOBeJleHUs BecbMa 3HAUHTeJIbHOro obbema pasBelou-
HBIX II OMBITHBIX PaboT, AONycKaercsl NPOEKTHPOBaHHE M BbIJCJeHHE
halUTa bHbIX BJOXKeHHH Ha 6ase kKareropuu B.

B kaaccnduKanud 3KCIyaTanHOHHBIX 3aMacoB YKasbiBaeTcs, UTo
npH OflpelleeHHH MepCHeKTHB YBeJHuYeHHs OT6Opa BOABI MyTeM paclliH-
[cHuA BOJ03a6OPOB [OJIKHBI TakyKe YUHTHLIBATbCA 3amachi MO Kare-
ropunt C;. OueHKa 3KCINyaTallUOHHBIX 3aMacoOB MO 3TOH KaTeropuil
5 OCHOBHOM TpecdaelyeT [e/b BbIABJCHHA NJOLIAAEH A/ NPOBeAEHHS
noJacpHellliieM, KOrja B 3TOM BO3HHKaeT Heo6XOAUMOCTbL, COOTBET-
CTBYICLINX pa3BelodHbix paboT 175 BbIABJIGHHS 3amacoB 1o Oosee
BLICOKIIM KaTEeropHsM.

3anacu no kareropusnt A n B Tpebylor mnpoBefeHus 1eTaJIbHOH
pa3Beixil, 3amachl Mo xareropuu C; 0o6OCHOBLIBAIOTCH MaHHbIMH NIpej-
Baputeabiioll pasBelku H NoUCKoBbiX pabot. [lpi moacuere sKcnaya-
TAUHOHHLIX 3amacoB no kKareropun Cp MOXKHO HCHOJb30BaTb 0030p-
HbLIC (MeTKOMacLITabnubie) KapTbhl, PVYKOBOICTBYACH OOUHME cooGpa-
AeHIMI 0 0aganHce MoJ3eMHLIX BOX B TOM ILIH [IHOM paloHe, U yuH-
THIBATb B KadeCTBe aHa’IoroB janHele no O6oJee pas3pedaHHbIM IJ10-
Hanan.



ra6a X

OUEHKA 3KCIIJTYATAULHUOHHDBIX 3AMTACOB
NOA3EMHbBIX BOA B APTEBUAHCKUX BACCEMHAX
NJAAT®OPMEHHOIO THUIA

KpynHble apre3nanckue OaccefiHbl NaTPOPMEHHOIO THIIA HIPaIOT
3HAUUTEJbHYI0O POJb B BOAOCHaOXKEHUH MHOTHX TOPOZOB M IPOMBbILI-
neHHbix npexanpuatuid. B Coserckom Colo3e Ha HCHOJAb30BaHHMM IIOI-
3eMHBIX BOJ apTe3MaHCKHX OaCCeflHOB OCHOBAHO BOJOCHA0XKeHHe Ta-
KHX KpynHbIX TopomoB, kak Kues, Xapokos, Kypck u ap. Iloutu Bce
ropofia MockoBcko#t o0gaacTu cHa0KalwTcs BOAOH KaMEHHOYTOJIbHLIX
orJyoxenu#l IlogMockoBHOro aprtesnaHckoro faccefina, npuuyeMm AeGHTHI
OTHEeNbHBIX BOJ03a60pOB HOCTHTAIOT JeCSATKOB U Ja)Ke COTeH ThICAY
KyOOMETpPOB B CYTKH.

B CCCP nan6oJsiee KpynHbIMH apTe3HaHCKUMH OacCelHaMH fB.1s-
101cst TlogmockoBubifl, /IHenpoBcko-/loHeukuit 1 3anagno-Cubupckiil.
OTauudTe/IbHBIMM YepTaMH 3THX OaccellHOB, KOTOpble CJjelyer yuli-
TbIBATb TIPH TIPOM3BOACTBE T'HAPOTEOJOTHYECKMX HCCJAEAOBAHHI U
OLeHKe 3KCNJyaTallHOHHBIX 3anacoB TOA3EMHBIX BOJ, SIBJSIOTCS:

1) sHauuTenbHast mJoIlaAb pacnpoCTpaHeHUsi BOAOHOCHBIX I.la-
CTOB, H3MepsieMasd [eCATKAaMU H COTHSIMH THICSU KBaJpPaTHbIX KH/O-
MeTpoB (HanpuMmep, NMJoUlafb PacNpoCTpaHeHHsl I0OPCKOro BOAOHOCHOIG
ropusonra B JIHenposcko-IloHenko# snaanutde cocrapasier 30 000 xm?);

2) passuTHe B OGaccedHaXx KOMIIJIEKCAa «3TaxKHbIX» BOAOHOCHBIX
FOPH3OHTOB, KaK NpaBH/0, pa3/[eJieHHbIX BbIIEepXKaHHBIMI c1a60npo-
IIHILAEMBIMI TTOPOIaMU;

3) MOWHOCTb BOJOHOCHBIX TOPHU30HTOB, OCOGEHHO B LEHTPAIBILIX
yactax OaccefiHoB, AocTHuraerT OOJbIION BeJHUIHBI, H3Mepseiofl He-
PEAKO COTHAMII MeTpoB (nampuMep, o0umias MOUIHOCTb BOLOHOCHBIX
TOPH3OHTOB B KaMEHHOYTOJIBHEIN OTJOKeHHsaX Ha Teppuropin [lox-
\OCKOBHOTO Oaccelina cocrasisier 250—300 )

4) 3nmauntedpHas TIy6HHA 3ajJeraHHsi BOJOHOCHBIX TOPH30HTOB,
3aKONOMEpPHO YBEeTHUIBANAACTd MPU ABIKEHHH OT obJacTefl nuTa-
IS K LeNTPa’abHbIM dacTsaM OaccenHa;

5) 6o.buiiic BeJHYHHBI HAMOPOB Haja KpoBJell BOZOHOCHBIX MO-
poa (1eCATKH M COTHH MeTpOB), yBeJWUUBaOUIiMecs Hajd KposJeidl oOT
KpaeBbIX K LENTpaJblbIM dacTan OaccefiHa; B o6jacTax MNUTAHHA H
APEHHPOBAHUA TNOJA3eMHBIe BOJAbI OOBIUHO HMEIOT CBOOOIHYIO IOBEpX-
HOCTb;

6) Oonbluie pacCTOSIHHS OT LIEHTPaJbHBIX uacTeill OaccefiHa 10
BHEILIHMX 00/iacTeil NMHTaHUS — BBIXOAOB BOJOHOCHBIX ILTIACTOB Ha HO-
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BEPXHOCTb (HAMpHMEp, BbIXOAbI KaMEHHOYTOJIbHBIX TMOPOJ Ha CeBepo-
sanamHol, 3amaaHol M ioHOK Tpanunax IlogmockosHoro 6Gaccefina
naxojsrca Ha paccrosiuun 300—350 xu oT Mockshi);

7) KaKk npaBuW/O, HaJHYM€ THAPOXMMHUYECKOH 30HAJNbHOCTH IOA-
3GAMHBIN BOjl, XapaKTepU3yIOLeHca yBeNHYeHHeM MHHepasu3auHu Noi-
3eMHBIX BOJ ¢ TIJ1yOHHOY,

8) OorpoMHBIE eCTeCTBeHHbie 3alachl MOA3EMHBIX BOA.

[Nepeuncienubie 0COGEHHOCTH ~— Pa3BHTHE KOMIJIEKCA BOJOHOCHHIX
rOpM30HTOB, MEPEKPHITHIX C/a0ONpOHHIAeMbIMU NOpoJAaMHu, OGoJbline
paccToAlHsg [0 BHEIUHHX OGJacTel MuTaHHs, GoJjbline rayOuHbl 3aje-
raiug — fABJSIOTCA  OCHOBHBIMH  (hakKropamH, 0O0YyC/IOBJAMBAIOIMMH
JAUHaMUKy IMOJA3EMHBIX BOJ apTe3naHCKHX OacCeiHOB H ONpeaedio-
UHMH yTpyruii BOLOHAMOPHLIA DEXHM QHIbTPAIMH.

OpgHako MpeAcTaBJeHHs O TOM, UYTO apTe3HaHCKHe TOPH30HThHI
HMeloT 061aCTH NHTAHUA W Pas3TPy3KH TOJbKO B MeCTax BbiXOHa BO-
JOHOCHBIX TNOPOJ Ha IOBEPXHOCTb ONPOBEpPTHYTH HMeloumMcsa ¢ak-
THYECKHM MarepuajoM. Ha AuMHAMHUKy NOA3EMHBIX BOJ apTe3MaHCKHX
GacceitHoB Oouibllioe BJIMSHHE MOXKET OKa3blBaTb HaJuyHe MECTHBIX
p0.1acTell NHTAaHUS ¥ Pasrpy3ku, 06pasOBaHHIO KOTOPbIX CIOCOGCTBYIOT
caeAyionMe (pakTophl:

1) Kpynubie, r1y6oKOBpe3aHHbie, yacto Mnepeyr.ayl/eHHble peyHble
J0.IHHBI, OKa3blBalolive APEHUpYIollee BJAHSHHUE HA NbEe30METpUYecKYIO
NOBEPXHOCTb;

2) «OKHa» B KpOB.1€ M,1aCTa, Yepe3 KOTopbie MovkeT ObiTb IpHBJE-
yer JOMO.THHTEIbHbI NPUTOK M3 BbIlIeNeKalllUX TPYHTOBBIX T'OPH3O0H-
TOB I J1arke MOBEPXHOCTHBIX BOAOTOKOB, MOIYIUHE [iMeTb, C OJAHOH
CTOPOHBI, TMOJI0XKHTEIbHOE 3HauyeHHe (co3paHue odnaacredr MecTHOro
MUTaHusd), ¢ APYroll CTOPOHBI, BpeAHDLIE NOCJACICTBUS (3arps3HeHue
.11 3aCOJOHEHHE 3KCIIyaTHpPyeMblX apTe3HaHCKUX BOT);

3) mpolueccel mepeTeKaHMss dYepe3 ca1abonpoHHLaeMble J0XKe H
KPOB/IO MJACTOB (MecYyaHbie TJIHHBI, Meprell, TPeUIMHOBAThie MOpPO-
Abl) M3 BbLILIC- H HHKCJICKAUIHMX BOJIOHOCHBIX TOPHU3OHTOB.

Kak nokasniBacT (pakTHueckuil marepuaJs, B 00JbUIMHCTBE CJAydyaeB
179 BepPXHHX TOPM3OHTOB apTe3naHcKIX 6accefiHoB TpajueHThl Bep-
THKA./1bHOH (PUJIbTpAlUNi OYeHb HEe3HAUMTEJbHBI (KaK I1IpaBHJO0, MeEHb-
e CAMHIIBI), HO B OTAEJAbHBIX cJayyasx, ocoOeHHO MNpH 3Kcajyara-
LU, MOTYT HAOCTHUTATb 3HAYUTENbHBIX BEJWUHH.

Ilpun BceMm Muoroo6pasuu mNpupoAHbIX (AKTOPOB, ONPEREAAOLNX
AUHAMHKY TOA3EMHBIX BOJA B apTe3naHcKuX OacceHHaX, MOXKHO BbI-
ACJAUTb OmnpejesieHHble PACYeTHbIE CXEMBbl MO THUINAM TPAHMYHBIX YCJO-
BHH.

'panuuynble ycnoBHS B paspese: 1) BOHOHOCHBIH mJaacT
M30JIMPOBAH OT Bhlllle- H HHXKeJsexXaUMX BOAOHOCHBIX TOPU30HTOB MOLI-
HBIMM CJIOSIMH BOJOYMODPHbBIX TJIHHHUCTHIX OTJOKEeHMH (HamopHble Tpa-
AHCHTbI BEPTHKAJIbHOH (PHUAbTpAUMM OUEHb MaJbl, nepeTekaHue uyepes
c.1ab0MpoHuIlaeMble MEepPeKphiTHS MPAKTHYECKOTO 3HAYEHHS He HMeer);

2) BOMOHOCHBIl NJAcCT CBfi3aH C HHMKe- ¥ BHIIEJeKalU[MMU BOJO-
HOCHBIMH TODH30HTaMM, M3 KOTOpPbIX Ha Bcefl NIJouiaiu pacrnpocTpa-
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HEHHS IJacTa NPOUCXOAMT (uAbTpauua dYeped c/aabonpoHHuaeMble
clou (HanmopHble TpajHeHTH BePTHKaJbHOH  QUJAbTPALKH  3HAUH-
TeJbHHI) ;

3) BOJMOHOCHBIE INJjaCT CBfA3aH C BbllIeJCXKANIMMU TOJbKO uepe3
«OKHa», B YaCTHOCTH, yepe3 JpeBHHE NOJIMHbI pPasMbiBa.

[pannunbie ycioBusi B nJaHe: 1) Bomo3aGopHbIe COOPYXKEHHs pac-
MOJOXKEeHbl B MEHTPaJbHhIX 4acTax 6GaccefiHa, rge B 30He BJHAHHUA BO-
no3abopa OTCYTCTBYIOT BOJOTOKH, I'MAPABJAMYECKU CBsi3aHHble C I0]-
3eMHBIMH BOJAaMM, U HNO3TOMY IJaCT MOXKET paccMaTpHBATbLCA KaK He-
OTpaHUUEHHbIH; 2) BOAO3a0OpHbIE COOPYXKEHHS pacloJiox)eHbl BOJIH3N
KPYNHbIX BOHOTOKOB, T'HApaBJHYECKH CBfI3aHHBIX C MNOA3CMHBIMH
BOJAMH.

B npakTuKe HCHOJb30BAHHA INOJA3eMHBIX BOJX apTe3HaHCKHX O6ac-
ceflHOB HauboJsiee 4acTO BCTPEUAIOTCST NPHPOAHbIE YCJAOBHSA, B KOTO-
PHIX ILIACT MOXKHO paccMaTpHBATb KakK HEOrPAHUYEHHbIA H.IM TOay-
OrpaHH4YeHHbIl (MPH HAJHULIKM CBfI3U C MOBEPXHOCTHBIMH BOJOTOKAMH).

B nepsoMm cayyae (HeorpaHHUeHHbIH NJACT) MPH MOCTOSIHHOM Je-
01iTe BOAO03a0OPHBIX CKBAXKUMH TNPOMCXOLUT HENpephBHOe CHHXKEHHe
NMbe30METPUUYCCKOIO YPOBHS W PA3BUTHE BOPOHKH JeNpeccHll, BO BTO-
POM — Uepe3 HEKOTopoe BpeMs, KOrJla BO3MYLICHHe [OCTHraeT pekH,
MPOUCXOAUT cTabU/IU3ALHUA HBHXKCHHUS.

CxeMbl, CBfI3aHHble C HaJM4YHeM IepeTeKaHusf uepe3 cJaabonpoHHU-
yaeMblil cJol, HMEIOT 60Jee orpaHHuYeHHOe 3HaueHHe, Kak Oblj1o MOKa-
3aHO, INpOLECCHl MepeTeKaHns uepe3 caalonpoHHL@eMble KPOBJIW H
noaouBy MJjacta H3y4YeHbl HeAOCTATOYHO. [lo HACTOAero BpeMeHl
HEe YCTaHOBJIEHO, MPH KaKHX TrpajHeHTax HauyMHaeTcss BepTHKAJibHAR
duabTpanis yepe3 cirabonpoHHIIaeMble CJIOH. [103TOMY pacueTbi 3KC-
J1yaTallHOHHbIX 3aMlacoB C yuYeTOM MHEpPeTeKaHHs CJedyeT, Kak OTMe-
44.10Ch, MPOBOAHTH TO.JIbKO TOTAd, KOrZa OUEHKA 3aM4acoB MO TeopHi
VIPYTOro pe:kHMa INokasbiBaeT HeoOeCNeueHHOCTb 3alacoB, a N0 THI-
POTCOIOTIIUECKIIM YCTOBHAM fepeTeKaHHe BO3MOIKHO.

Kpoae toro, cieayeT noMIHTb, YTO BJIHSIHHE TPOLECCOB MepeTera-

HA 4aCTUYHO  YUTENO B MOJYYEHHBIX ONBITHBIM HYTEM pacueTHbLIX
napamMerpa.

Aot exen, cBA3aHHBIX € (UIbTpalHEd yepe3 «OKia», B NaCTOsLe
BpeMsl TPYANO MPeIJOXKUTb KaKoe-HHOYAb VHIBEPCAIbIIOE DellleHte.
TaK Kak M MOJI0XKEeHIIe 3THX «OKOH» B MJlaHe, W pacno.o:;keHlte OTHO-
CUTEIbHO B0O103a00pIBIX COOPYIKEHHIl MOKeT OBbITh CaMbiM Pas3Hoob6-
paspbpiM. CaelyeT TO.IbKO VUITBIBATb, YTO «OKHA» cHOCOGCTBYIOT MO-
JIVUCHHIO JOMO.INIITEIbHOTO KOJIMYeCTBa BOAbL, TaK KaK Bhlllelexaiiie
FOPH3O0NTHLL B JTAHHOM C.1y4ae HrpaioT po.Jb Pery’aupyoniesl eMKoCTH.
[Ioatony pacuetr nmo vopyroumy pesKuiy, ©e3 yuera «OKCH», BCerla
J1aeT HeKOTOpPDLUT 3anmac B BbIUICIEHHBIX MNOHIDKEHHX.

Ouenka 3KCNIyaTaUHOHIBIN 3aMacoB MOA3€MHbIX BOJ  apTe3nal-
CKuX 0OacceilHOB J0/LKHA MPON3BOANTBHCS, KaK OTMeuaJoch, NyTeM co-
BMECTHOTO TIpUMEHenHss THAPAaBIHUECKOTO ¥ THAPOAMHAMHYECKOrO Me-
TO/OB.

B caaBousyyennbix pafioHax 135 MNpeABAPHTEAbHBIX PacyeTon.
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a TakxXe B YCJAOBHAX (PUJAbTPALMOHHOH OJHOPOAHOCTH (NPHU CPAaBHH-
TeJdbHO OJH3KHX 3HAYeHHSX YAeJbHbIX AeOUTOB) U NPSAMOJHHEHHON
3aBHCHMOCTH MekAy AeOHTOM U TOHHMKeHHeM BO3MOXKHO MpHMeHeHHe
THPOAHHAMIIUECKOIO MeTo/a.

OueHka 3KcnJjyaTallOHHBIX 3anacoB TNOJ3eMHbIX BOJ TpPH HaJH-
YHH B3aJiMOCBA3H C IOBEPXHOCTHbIMH BOAOTOKAMH (MOJyOrpaHHyeH-
HbIIl maacT) paccMmoTtpeHa B ra. XV.

[nsi HarAsiJHOCTM MNpHBeAeM INpUMep ONEHKH 3KCIJIyaTallioOHHBIX
3a1acoBs MOA3EMHBIX BOA 3THM METOLOM.

s obecneuernsi NpeanpusiTHSI THUTbeBOH BOAOH BbIGpAH HaMop-
Hbl# BOJOHOCHDLIH TOPHM3OHT B CpeJlHe3epHHCTBHIX MecKaX MOMHOCTLIO
30 2 1t BLiCOTOIl Hamopa HaJ KpoOBJeHl BogoHocunoro naacra 50—60 4.
['1vOHIIa CTAaTHUECKOIO YpOBHsI MOA3EMIIbIX
o1 20 x. BoaoHocHbiit ropu3onT OTHeIeH

OT HH/Ke- 1l BbllUeJeKaIlliX TOpPU30LTOB Lk 1
TOJWAMI LTOTHBIX TVIMH MOIHOCTBIO 20— (0\

25 u xaxaas. auHHCTble miacTel Bhiep- D 29N
AQHLL Ha TI0WAIH COTeH KBajApaTHLIX KH- 7 T,

JOMETPOB H He CoAepKaT <«OKOH», C no- N ’,’\9
BCPXHOCIHLIMII BOJOTOKAMH HAIlOpPHBIA TO- Lo =1y = 800m — =

pusolt 1te cpaAsai. [loTpebiiocTs Npeanpus-
THS B 111iTbeBOI Boae 60 1/cex. Tlo nauHbIM
APYTHX CKBAXKHH, 1CMO0.b3VIOIUX 3TOT BO- Puc. 49.
JAOHOCHBIH TOPIU30HT, CcpeiHui gebuUT 3Ke-

nayatanHoHHbIX CkBazkun 20 a/cex. Taxi o6pasoM, s MOJyYCHIS
TpebGyeMoro nedluTa Halo 3¢0/KHTh TPH CKBAKHHDL.

B onncpiBaesbix VCI0BUANX BOAOHOCHBII MTACT MOZKeT paccMmarpi-
BATbCSl KAaK HeOrpaHllueHIIbIH, a pacuer 3KCAAyaTallMOHHBIX 3aMacoB
NPON3BOANIbCH [0 MOPMYIAM VIIPYTOTO POZKHMA.

Mecra 3a.10Ke11if CKBazZKUH OBLTH BBLIOPAHLI MO TOMOrpaHUECKIM
yeaoBlisiy. Pacnoo/kentic CKBaKHIL 11 PACCTONIS AMeKAY HIMI NO-
Kasaunol Ha puc. 49.

M3 kaxpofi ckBauHHLI NpOI3BeIeHbI UeThIpeXAHEeBHbIe OTKAUKH,
NPl KOTOPLIX Be1MCb Hab.l01eHHst 32 yPOBHEM BO BCeX TPEX CKBAMKH-
Hax. OTKaykW MNPOBOAN.THCH MpPH ITOCTOSHHOM Ae6GHTe CKBAMKHHLI
(Q=15 .t/cer). Panuyc Quabtpos cksaxknu ro=0,2 x. Kpome yerhi-
DCXAHEBHBIX OTKauek, ObLIH NPOBeLEHbl OTKAUYKI NpH mebure 8 .1/cex
B TenenHne 36 4ac s OonpedeeHMs] 3aBUCHMOCTH J1e0HTa OT MOHIKe-
ist. Toyyennas 3aBUCHMOCTD OKasasaChb O4eHb G.IM3KOI K NpsiMO-
JWHeHHO.

[To manubiM OTKauek onpemeseHbl Ko3(QQHLIHEHTb BOLOMNPOBOII-
MOCTH M TNbe30NpOBOAHOCTH. Bce onpemenennsi gany L0BOIbHO 6aH3-
Kie pesyJabTaThl NMpPH CPEIHMX 3HAUeHUAX KOs(P@HIlieHTa Nbe3onpo-
BOAHOCTH @=2,25-10° M*/cyTku w Kosddiuuedta BOXONPOBOMHOCTIL
Km=220 m?/cyrku.

B cBA3KH ¢ TeM, uTO M.1acT ONHOPOAEH, pacueT SKCMJAYaTAIHONHbBIX
3anacos JIPOH3BONMM THADPOAMHAMHUECKMM MeTOHOM. PacuetHbill mne-
puon skcnayaraumd npusmem f=10000 cyrox.
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OnpenenseM INOHMXKeHHe B CKBaxkune 1, nmaxonpguiedcs B Hauxyn-
1LiliX ycaosuax (OHa pacrnosiokeHa Ha OoJjee OJM3KUX PACCTOAHMAX
OT OCTa/IbHBIX CKBa*KUH). JleGUT KaxKZOH CKBa’KMHBI NMPHUMEM pABHBLIM
20 a/cex.

Pacuetst BemeM 10 (QopMyJe AJd HEOTPAHHUYEHHOro ILJacTa
(Iv, 19)

1
S:m [Qcym In Rn—— (Q1 lﬂ 7’0 + Q‘l lﬂ r1—2+ Q3 In ri—B)}’
[ie ri—p— PACCTOSIHHE MEeXKIY CKBaKMHaMM | u 2;
ri—3 — TO XK€ MeXJy CKBaxuHaMu 1 u 3.
Tak xax

Qey
Q1:Q2:Q3: 3)_’

TO
S = _2_5%—”; [BnR,— (Inry+ Inr_--Inr,_3)].

TIpuBemennbll paguyc BJAUAHUS ompenenum no dopmynae (IV, 7):
R.=15Vat=1,512,25-10°-10*=2,25 - 10° .

Taxum o6pasoM, MOHMIKEHHe B CKBAa)KHMHe 1 Ipu B3anNMOLEHCTBUHU
CO CKBa)KMHAMM 2 U 3 COCTaBHUT:

g 20864 4 ; B
=58 . 230«[ n2,25 - 10°—(in 0,2 4+ 1n 300 - 1n 400)] = 33,6 .
Tax kak 3TO NOHUKEHMEe He MPEeBOCXOAUT AONYyCTUMOTO (MeHbllle

BeJHYMHBI Hanopa Hazx KposJeH, cocraBasioumero 50 x#) npu raybune
AHHAMUYECKOro YPOBHA OT MOBEPXHOCTH 3eMJu 53,6 #, 3anachl MOXKHO
CyYMTaTh OOecCleyeHHbIMMU.

Ilpu npoBemeHuH rUAPOre0JIOTHYECKUX MCCAEHAOBAHUH IJIsi OLEHKH
3KCMIyaTAaUMOHHbIX 3aMacoB MOA3E€MHBIX BOA Ha OTAENbHBIX yyacTKax
apTesuanckux 0GaccedHOB naaT(POPMEHHOrO TUIA HeOOXOAUMO:

a) BbIICHUTb TeOJIOTMYeCKOoe CTpOoeHHe, onpefessioniee T'PAHHUYHBIC
VCJIOBHsI: KOJHYECTBO BOAOHOCHBIX TOPH3OHTOB, MX MOLIHOCTH H TI.Iy-
OHHbl 3aJeraHliisl, MOIWHOCTH pasgefsiolIMX HOPOA, HaIWYHe JApeHH-
PYIOUIIX BOLOTOKOB, «OKOW», BealyHilbl HAMOPOB 11a1 KPOB/JIeH BOI0-
HOCHBIX T.J1aCTOB;

0) uccaegoBaTb XHMHUeCKIH COCTaB MOA3EMHBIX BO;

B) ONpCIeTTH pacyeTible napaMeTpbl — KOIQ@PHUIUEHTH BOIO-
nposoanmocti (Km) u nbe3onpoBomHOCTH (@), a TaKkKe, YTo OYEHb
Ba’KHO, 3aBHCUMOCTb MEKAY AeGHTOM M NOHUXKEHUEeM;

r) Opu B3aHMMOAEHCTBUH CKBa»KHII ONpeReuTb BealuliHy Cpe3oK
yPOBHS4.

IIpu oueHKe 3KCHyaTauHOHHBIX 3aMacoB MOA3EMHBIX BOM CJENyeT
pasJMuyaTh HCCA€JOBAHHS B XOPOLIO M3YUYEHHBIX M €J1a00 H3YUYEHHbIX
Gaccefinax. B Xopomo n3yueHHBIX KpYMHBIX apTe3HaHCKMX GacceifHax,
HanpuMep B IToamockoBaom u JInenpoBcko-IloHenkoM, rae peidcTByer
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00.1b1I0E KOMHYECTBO KPYMHbBIX BOX03a00POB, OCHOBOH MAJ$1 BbISICHCHHS
noCTaBJEHHBIX BOMPOCOB MHOJIKHBI ABJASATbCS BCe HMeIOH[Hecs Marte-
pruanb no Gacceliny, B TOM uYHcJe 0043aTeNbHO ONBIT CyuieCTBYIONLel
skenayataun. Ha ocHoBanunm npopabGoTku QOHEOBOTO MaTepHa.a
BLIGHpAETCST VUaCTOK 3a/ioxKeHHs BOA03a06ODHBIX CKBaxKMH M TNPOBO-
INTCST peKoTHOCUUpoBOoYHOe ofcaenoBaHue BbIOpaHHOro ydyacTKa AAd
VTOYHEHHS MecTa 3aJ/0XKeHHd BOX03a00PHBIX CKBaXKHUH.

M4uTpiBasg BbIAEPYKAHHOCTb Te0JOMHYECKOI0 CTpOeHHs apTe3uaH-
CKHX OaccelHOB, B XOpPOLIO H3Y4YEHHBIX paHoHaxX peKOMeHAyeTcd Ipo-
BOAIITh OypeHHe pa3BemOvYHO-3KCIIyaTaUHOHHBIX CKBaxHuH. Ilpn BbI-
OOpe MecT 3aJ0KeHNs CKBaXHH BO BCeX Cayvyadx CaefLyeT OpHeHTHPo-
BaThCsl Ha TMOHHUZKEHHbIE Y4acTKi, Tae Tray6uHa [0 CTaTHUeCKOro
VPOBHS HOJA3eMHBIX BolL OyneT HalaeHblIeH. PaccTosining MexXAy CKsa-
KMHAMH IOJIZKHBI BbIOUPATHCST ¢ YYeTOM 3KOHOMIYECKHX noKasaTesed.
C ruapoanHaMnyeckoil ToYkH 3peHusl Hanbo.1ee le1ecoobpa3HbiMU AB-
Jsitotest paccrosiHist B 300—500 v, moTonmy uTO acibHellllee yBell-
yenHe paccrosinllifi gaeT o0blYHO HeDO.1bLIOe yMEHbIICHHE CPe30K MHpH
B3aHMOAEICTBIHIIL.

KoanuectBo  pa3BCAOUHO-3KCILTYyaTALlMOHHDLIX  CKBa:KMH — Onpeje-
Jasicied obuieil moTpedHOCTbIO B BOJAE H BO3MOXKHBIM Je0HTOM ORHON
CKBa/KHUbl (MOCTCAHUNA VeTaHaBIMBaeTCs 1O (OHAOBBIM AAHHBIM).

M3 xaxmaoft CKBaKUHBl NPOBOAATCA ONbITHbIE OTKAa4YKH M OTOHpa-
101es npobul ma XxuMudecknii 1 GakKTepHoJoTHYeCKH#l aHaausbl. Ilo
pe3y.JabTaTaM ONBITHBIX OTKAYCK ONpeIeIAITCs Ko3(QHUHEITH BOILO-
IIPOBOTHMOCTII, Mbe30NMPOBOJIHOCTII H VCTAHABIBACTCST 3aBHCHMOCTD
MOKAV 1e0HTOM 11 MOHH eI SIMIL,

B 0co00 cI0KHBIX THIPONXINUIMECKIN VCJIOBISIX, KOTJa CYUIECTBYeT
OMAacHOCTL [107iCOCa MUIEPaTI30BAHHLIX BOMX, KPOMe ONBITHBIX OTKa-
ek 51 OfpeJe]eHid napaverpoB H CPe30K VPOBHS, cleayeT Hpo-
BCCTH ONBITHO-3KCIAVATANHONYIO OTKadky B Teyeune 1-—1,5 Mecsiua
J71s1 OfIpeieTeHIsT BO3MOZKHDBIX 13\IeHeHI] KauecTBa BO/IbI.

IIpu onmenke 3KCIIVATALIIOHHBIX 3aMacoB CaeIveT TakKKe y4ecTh
BIHAHIIC TPOEKTUPYEMOro 111 paciuMpsioulerocsi Bojgoszabopa Ha Cy-
mecTByouHe B paiuyce 10-—20 xu BoT103a60pbl, 3KCHJAVATHPYIOILHE
JatHbIl BOIOHOCHBIM TOPH30HT,

B c1a6o wn3yuendnlx apre3naHCcKHX OacceHHax TepBLIM 3TAMOM
sBJgeTcd  THApOTeoJoTHUCCKasa — cbeMka  Macmtaba 1 :200 000—
1:500000, conposoxknaiomadacs OypeHHeN MOHCKOBbIX cKBaxuH. Ilo-
CJIe 3TOTO MNPOBOAHTCS MpeaBapureabHas pasBejika, 3akaloyaroniascs
B OypeHHH OJHIOYHBIX DAa3BENOUYHBIX CKBAXKHH, ¥ INPOU3BOIACTBO NO-
IHTepBa.IbHBIX NPOOHBIX (B OTHEJbHBIX CJAyYasX ONbITHBIX) OTKauyeK
¢ or6oponM npob BOABI Ha aHAuU3.

Ilocne npoBsenennsg npenBapuTenbHOH pa3Benku Briflpaercd yua-
CTOK HJd HeTaJsIbHOH pasBenKH, Ha KOTOPOM IPOM3BOAHUTCA OypeHne
pa3BelOYHO-3KCIIYaTAUHOHHBIX CKBaXKHH, ONpo0yeMbIX TaK e, Kak
M B XOPOIIO MU3YYEHHBIX pPaHOHAaX.




I'rasa X1

OUHEHKA 3KCNAYATAHHOHHBIX 3ANACOB
MOA3EMHDBIX BOJ, B APTESUAHCKUX BACCEHWHAX
FOPHOCKJAILYATBIX OBJIACTEH

i e e e i amviee wawEWE et 5 e emAGAvpoaSh RS ekt ChAKs e e Nieeemree & e i  CMoee - sk oo S cm e ¢ v At = . e .

K CHHKJIMHAJBHBIM CTPYKTypam TOpHOCKaag4aTbix obsacTteil He-
pEeNKO INpHYpOUYeHbl apre3naHckKue OacceiiHbl, OTJAHYAlON{HeCcs OT apre-
3HaHCKUX OaccefiHoB NJAAaT(POPMEHHOTrO THNA OTHOCHTeNbHO HebO0J1b-
IUAMU pasMepaMu U B CBfAA3M C STHUM MEHbIUIWMU €CTECTBEHHBIMH 3a-
nacaMu NOA3eMHbIX BOZ.

Apresranckue 6accefiHbl TOpPHOCKJanyatblx ob6aacTed MOTryT OLITL
TMOApasgenedbl Ha nBa Tuna: 1) MeXropHeie HOJIHBI BbICOKOTOPHBIX
palloHOB, 2) CHHKJIHHAJbHbIe CTPYKTYPbl (MYJbABI) B CKJIAZYaThIX
pailoHax, MOXBEPriIMXCH BNOCAENCTBHH NeHemeHusauuu. Ilprmepann
MmepBbIX MOTYT Cay* HuTb Anasandckas ¥ Pepranckas LOJHHbBI, fpHMe-
poM BTOpbIX — KaparanguHckas MyJbaa.

[lom3enmuble BOABI MEXIOPHBIX [0.JMH, OOPaMJ/JEHHBIX BbICOKIIMIL
xpeGTanMH, noaydaloT OOHAbHOe nuTaHdWe. BoXOHOCHbBIE TOPHU3OHTHI
NpUypoOUYeHbl K TO/HIAM KOPEHHbIX TOPHbIX NOpOx, 06pasylomiuM cuii-
KJIUHAJBHYIO CTPYKTYPY, U TMOKPHIBAIOMIMM HX MPOJIOBHAJBHBIM 00pa-
20BaHuAM (depenylomiiiecsd CJAOH TaqeYHHKOB H cyrjiunHkos). OO6mias
\OIIHOCTh BOLOHOCHBIX TOPH30HTOB HEpPCAKO COCTABJASIET COTHII MeT-
DOB.

3HaunTeabHOE MpeBbillieHde 06JacTH NUTalusi BOAOHOCHOTO ropli-
30HTa 1ajl \MexXropHo#l paBHHHOK o0Oyc.10B.1MBaeT O00.blliMe HATOPb
MoJ3eMHBIX BOJ1 Hal MOBEPXHOCTHI 3eM.IH (BRIpaXKarouiHecs HIecsH1-
kaMi, a HHorza ooaee 100 x). Hamopbl 1o13eMHBIX BOI BO3PACTAIOT
no Mepe yr.1i0JeHIls B BOJIOHOCHVIO TO.IULY, COCTOSILYIO OOLIYHO H3
ECKOJILKIX 3TAKHOPACMOJOMEHHBIX BOJIOHOCHBIX TOPH30HIOB, pasle-
TEHHBIX OTHOCHTEAbLHO C1a00NPOIHIIAeMBbIMI C.TOSMH.

JIBitzKeHIe MOI3eMHDBIX BOA MPOHCXOANT B HAMpas.IelHil OT rop
K MeKropuoil pasHuiic, mpHuey pas.Jidiie HanopoB Mo BepTHKAagi 01-
HOBpeMClHo 00VCJI0BBAaeT BOCXOIALLCe BIKeHHe BOAbl K MOBepX-
nocTit 3em.ad. B pafiomax ¢ KapKHM CYXHM  KJIMMATOM pasrpyska
MOA3€MHBIX BOJ, MOJHUMAIOIIHXCA € TayOuil, MPOUCXOAHT B OCHOBHOM
IyTeM HchapeH!s ¢ KanW11dpHON KaHl\bl TPYHTOBHIX BOA, a B palio-
HAX C BJazKHBIM KJIHATATOM 3TO JBHKEHHe MOXKeT NpUBOAUTL K 3a60-
1a4iBa”uio noBepxHocTH 3eain. ITono6Hble ycnoBUS HHUPKYASUIHU NO1-
3eMHBIX BOA 0OVCJOBIHBAICT OMpeTe]eHHYI0O 3aKOHOMEPHOCTb HX AMH-
llepaaH3ailii: OHa BO3pacTaeT TO Mepe IABIDKEHHS OT Trop K 30He

146



pasCpy3kH, a B Opepenax 3Toll 30HbI — cHH3y BBepx (obpamnieHHasi
1 H,1DOXHMHIUECKAs 30HaJAbHOCTD).

I'maporeo.ioriyeckye yCJ0BHMsl OTAEAbHBIX CHHK/JIMHAJBHBIX CTPYK-
TVP (MyJIbZ) ADEBHHX PaBHUH M MEJKOCONOYHHKA CyUIeCTBEHHO OT.i-
yaioTCs OT TIIPOTe0JOTHUYECKHX YCJOBHE MEXKTOpHBIX HOJHH. OTCyT-
CTBHE TOPHOTO oOpaM/aeHHs MyJbl 00yCJOBJIMBAeT OTHOCHTENBHO He-
6o.blIMe HANoOPbl apTe3MAHCKMX BOJA Haj MOBEPXHOCTHIO 3eMJIH, Ha-
MOopHbIe TpagueHTsl (YK/JOHbI) NMOToKa OT 06JacTH NHTaHHA K 006/1acTH
pasrpy3ku MeHblie, NMO3TOMY YCJOBMSI A5l LMPKYJSILHH [0A3€MHbIX
BOA MeHee OaaronpusitHel. MuHepaausauus MoJ3eMHBIX BOX B MYJb-
14X, KaK npaBujio, 3HAYMTEbHO Bbillle, YeM B MEXKIOPHBIX HO.IIHAX,
ocoGeHHO B 006JacTsIX apUAHOIO KJjuMMaTa, Tae NHTaHHe MOA3CMHBIX
BO 3aTPyAHEHO H 3Kcuayarallusi Bofosabopos ofecreuuBaercs B 0OC-
itoBHOM CpabGoOTKOIl ecTecTBeHHbIX 3amnacos. Hakonen, B MyJabaax, pac-
MO.10:KEHHBIX BHE TOpHbIX 00.1acTell, OTCYTCTBYIOT MPOJIOBHAJIbHbIE
0T.107KeHIId, o0JagalolHe 3HAUUTEAbHOH BOMOIIPOHHIAEMOCTHIO.

Hecyorpsi Ha 31H pasanuus, MeTOAMKA pa3BedKd M OLEHKM 3KC-
M.1vaTallloOHHbIX 3a0acoB MOA3€MHBIX BOJ B MEXKIOPHBIX HAOJHMHAX H
MyIpax HMeeT MHOTO ofuiero, Tak Kak M Te II APyrde XapakTepH-
3vioTesd HeQobHINMU apTe3naHcKunmu 6GaccefiHaMy NPU OTHOCHTEABHO
6.113K0 pacno.10/xeHiinix 00.1aCTI9X NHTaHH.

PasBeaka M OuCHKA 3alacoB IOA3eMIbIN BOJA, TNPHYPOUYEHIIBIX
K 1IPOTIOBHAIbHBIM OTJOKEHHSAM MeAXTOpHbIX [AO0JHH, TPOH3BOASATCSH
MO TOH Ke MeTOAHKe, YTO H A1 MPOJIOBHAIBHLIX HLTeH(OB, MOCKOIbKY
I'e0.10THUECKOC CTpOeHHe W TIAPOTreoJOTHUecKHe YCJIOBHS OIHOTHIHBI,

Ilpn Goabwiyx pasMepax apTe3HAHCKOH CTPYKTYPbI (ILTOLLAAL
daccefiHa HECKOJAbKO ThICSIY KBAAPaTHBIX KHJAOMETPOB H 0oJjee) oreHKa
SRCIYaTallMOHHBIX 3a0acOB [IOJKHA TPOH3BOAMUTLCS TEMU Ke MeTo-
JdaMil, 4TO M A9 apTe3naHckKux OaccedHOB nNaaT(OPMEHHOro THIIA.
“lag oTHOcHTe B0 VaAJgbIX 6GacceffHOB, KOTAa MpH SKCHIyaTaulil BO-
103aopa IenpeccHOHHAsd BOPOHKAa MOMeT PaclNpoCTPAHUTHLCH 10 Ipa-
HIIl BOJOHOCHOTO N.IACTa, OUEHKAa 3aMacoB HMeeT CBOM OCOOEHHOCTH.

[Touckosbie padoTbi, NPU KOTOPBLIX AO.J7KHbI ObITh BbISICHEHbI OC-
HOBILIC YepThl FHAPOreOJOIHUECKMX YCJAOBHH MEKTOPHOH AONMHLI HJH
MVIbAB, 3aKII0YAKOTCS B MPOBEIEHMH THAPOre0J0rHuYecKoli CheMKH
vacuirada 1:50000—1:200000. dasi He6OJbIIMX MyJabA (IpH HX
1uine nowupiHe He 6oaee 10—15 ka) cbeMKof ciiegyer 0XBaTUThb BCIO
MVap1y. EcTn Myabga dMeeT 3HayHTesbHblE pa3Mepbl, TO IJoULalb
CBHOMKH MOXKHO OTPAHHYUTh PAHOHOM BO3MOXKHOTO BJ/MSAHHSA Hajedae-
Moro Bofo3abopa.

Ilpu cvenmre ocoboe BHHMaHHe cjenyer obpallaTh Ha BbisicHeHHe
\CAOBHH TTAHHS NOJA3EMHBIX BOJ, B YaCTHOCTH, Ha BO3MOXKHOCTb YyCH-
JeHHA 3TOTO IIMTaHHS B Cayyae CHUXKEHUSI HanopoB INPH 3KCOayaTa-
. Hepeako B eCTECTBEHHBIX YCJAOBUSIX NHTAHHE HE3HAUYHTE/IbLHO
BCIeACTBHe O.1M3KOT0 3aJjeraHusi TPyHTOBLIX BOJ OT MOBEPXHOCTH H
00Jb1IOTO HCapeHHst yepe3 KanuaadpHywo kafimy. Ilpm obpasopanui
JenpeccHy MOXKET IPOH3OHTH yCH/IeHHe AUTAHUS BOLOHOCHOTO TOpH-
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30HTa, TAK KaK YPOBHU TPYHTOBBIX BOA B 06.,1aCTH MUTANUST CHU3SATCH
W HCITApeHHe YMEHBIINTCS.

IIpenBapuresbHyio pasBefAKy MpH cbeMKe ChAeayeT IMPOH3BOAIITH
no JMHHH, IPUMEPHO COBMNAjaloniefl ¢ HanpasJeHneM NajeHus IJ1acToB
TOPHBbIX NOpoA. 110 3TOMY HanpaBJeHHIO H3MeHeHHs COCTaBa M MOLLL-
HOCTH BOJOHOCHBIX I114CTOB, HAmNoOpOB, MHHEpaJu3alid MOA3eMHbIX
BoJA HauboJabuile, YTO MO3BOJsIET NPH MHHHMYMC pa3BelouHbiX paboT
yCTAHOBHTb OCHOBHble, HaliboJsiec XapakTepHble OCOGCHHOCTH THApPO-
reoJIOTHUYeCKUX yCJAOBHH paliona. M3 Bcex pa3BemOuHbix CKBAMHH MNMPO-
H3BOAATCS NpOOHBIE OTKAUKH, a H3 CKBAaXXHH, KOTOpble NPUXOIATCS
Ha y4acTKH BO3MOXKHOI'O pacno/ioKeHusl BOA03a00pOB, — ONLITHBIE OT-
KauKH.

Iloc.1e mpoBemeHist rUApOreoOrHuecKoil CheMKH U MNpeaBaplTeb-
HOII pa3BenKil BuiblipaeTcsl yyacToX Bomo3abopa, Ha KOTODOM MpOH3-
BOJISATCSI JAeTajbHble pasBefounble paboThl. Ha BeIGpanHOM yuacTke
CKBaKHMHHI 1esecoo6pasHo OypuTb Takoro AuWamMerpa, 4todwbl B Mocie-
AYIOHIeM HX MOYKHO ObLJIO HCHOJAB30BATh AJAs 3Kcnjayaraund. CKsa-
KHHLI ONpoOyIOTCA € MOMOMUIbIO ONbITHBIX OTKauek JAJsl MOCTpoeHHd
KpuBbIX 7AebuTa, onpefeseniss Cpe3oK W pPacueToB TI'HAPOreooriye-
CKHX MapaMeTpoB (K03(h(uuHedTOB (PUIbTPALMN H NbE30HPOBOINOCTH)
Mo OOBLIUHOH MeTOoAMKe. LECam ckBaxiHbl (OHTAHUPYIOT, TO Ha HIX
JOJIKHBl OBITb YCTAHOBJIEHH PeryJasTopbl (KpaHbi, 3afBHKKH), obec-
neyuBaolHe paboTy CKBa:KHH C MOCTOSHHBIM PacXOmOM.

B otHocuTenbHO HeboabuminX apTe3MaHCKHX Oaccefiiax uepe3 He-
KOTOpO€e BpeMs MOCJe HauaJja 3KCIJyaTauud [Oelpeccls MOKeT pac-
NpOCTpalsiThCs AO I'PAHMIL BOAOHOCHOTO miaacra (A0 3TOro NMOHUKeHHC
NMPOUCXOAHT TaK »Ke, KaK B IJacTe HeOrpaHHueHHbIX pas3MepoB).
C teueHneM BpeneHH BTHsHUEe KOHTYpOB Bce 60.ee ycuansaercs. Ecan
B 06.;1aCTH NHUTAHHUSA MO3€MIIbIX BOJA NPOTEKAaIOT pekH, HMelouiue nps-
MYIO THAPAB.JIHUECKYIO CBfI3b C MOA3EMHBIMH BOJIAMI, TO 3TO MpPUBO-
IMT K CcTabuan3auun MOHMKEHHH B 3KCHJAyaTalHOHHBIX CKBa/kKHHAX.
B apyrix, 60gec 4acTo BCTpeYaOHiHXCs, CAy4agx KOHTYPOM BOAOHOC-
HOTO TJacTa CvikaT BOJOYNOpHble NOPOAbI, TOrAa CHIzKEHHe yPOBHCH
B CKBAzHHAX MPOHCXOANT C NMOCTOSHHON CKOPOCTHIO.

[ panuupr BOJLOHOCHOTO I1acta B MAale MOPYT ObIThL sBecbiMa Cia0k-
bz, [Ipw cxemaTnsauuy nx 08 [POBEIeIlsl 384440 K PacYeTHOMY
BHAY MPCICILHBLINMH CIyUasiMil MOZKHO CUHTaTbhb KPYroBOoe oQuepTaHue
rpagiupl (mIacT-Kpyvr) 11 Hagnuige IBVX MapatliebHBIX HpPAMOIHHEH-
HbIX Tpanui (miact-nococa). Ileppaa c¢xcya (maacT-Kpyr) COOTBeT-
CTByeT YCJIOBIIO, KOrAa JIuHa MYJdb1bl He3HauynTeabHo (He OoJjec
yer B TPH-TSITH paz) MPeBOCXOANT miupiny. B Taxux caydasix cae-
AyeT HaUTH MPUBEICHHBLII pajinyC Kpyra, HMEIOUero Ty ke I1onianb,
qTO I ILIOILAIL pacipocTpaneHisl BOLOINOCHOro ropusonta. Bropas
cxeama (ml1act-moJoca) MoxeT OplThb mpuusra B Tex cayuasx, Koriaa
AJAHHA apTe3laHckoro Gacceifna 3paunTteaniio 00.blie €ro HIIPHHE,
YTO CBOIICTBEIINO, HAMpHMep, MEKrOPHBIN IOJHHAM.

OuesKa 3KCILIyaTALIMOHHBIX pecypCoOB MPOHU3BOJHTCA C  YYETOM
oCylleHud MJacta MpH AJHTeJbHON skcmayarauu. IIpn  Kpyrosom

148



KOHType MITaHHd 1l pacrnoJoxkeHus BoAo3abopa B LEeHTPaJbHOH uYaCTH
faccefila MOHHKCHHC VPOBHS BOJBI B CKBakHHe NpH ee pabote Oe3
B3aHMOJENCTBHST MOKHO onpenents no ¢opuyae (IV, 56).
Pazaeainy yucaure b H 3lanveHaTedb BTOPOro cjaraeMoro B 3TOH
opmy.ic na xo3(HuHeHT Mbe30NpOBOAHOCTH (@) H NpeACTaBHM
AR« =F, rae I'— miomagbs pacnpoCTpaHEHHs BOIOHOCHOTO TOpH-
soura. Toraa ¢opmyaa (IV, 56) noayuur caemyrolliee BbIparkKeHHe:

S, Q , OATRe

= JRm Yo P Km F : (X1, 1)
a

Km
Beawunna ——-=u ™ xapakrepusyer, no ®. M. Bouesepy, conep-

/KdaHHe BOIbl B elitHuue obbenma, H3BJexkaeMoll MpH YIPYyroM pexnMme

giTpaium. JCledcTBITEIbHO. OHA SIBJIACTCsl  aHaJ oroM BOAOOTAAYH
nopol B YCJI0BHSN Oe3nanopublx Bo1, rie to ¢opuy.iae (IV, 2):

I\’/l:‘p o . Kh,;p -

LA R

C.1010BATC IbHO.

N Q 0,47 R Q1 ,
S, o TR In — 4 F (X1, 2)

Gopnyaa (NI, 2) oupe’easier MOHIKenie YpPOBHA BOIAbI B CKBa-
KIHe B HaAMopHuIx Boidax. [lpn sxkcnmayarain Bojoszabopa B apTe3u-
anchol Oaccelitie 1ed0ILLIONO pasMepa ¢ro 1cont odecneunBaeTcs He
TOJBKO M3B.IeueleN BOIbl nod JleficTBuenm vipyroro pexnMa (B obaa-
CTH, rJe BObI Hanopiibie), 110 11 BCI¢ACTBIIE OCYIUEHIIS T.1acTa B 30He
nuTaHlig, rie Bolnt Oe3dmnanopuuie. B cBa3in ¢ sty B dopmyay (XI, 1)

Km
BMECTO BeaH4HHb ”T"F Hajlo MmoiciaBlilL cyaMy ufl+ — Fs.
. \ )

. Q 017 R t .
*\U: T;,—”' in —~,‘~ l S (')K”l , (\;\l, 3)
= b Py F
rie Fy— maomaib nUTaHus BOJONOCHOro ropH3aoHTta (6e3Hanopiibie

BOJLb) ;

F, - njomanb pacnpocTpancHus BOLOHOCHOTO TOpH30HTA (Ha-
IOPHbIE BOAbI};

(- BoJooOTlaya Mopoa B 06JacTH MUTAHHSI.

Cpeska ypoBHA MpH paboTe B3aWMOIEHCTBYIOHIHX CKBaxKilH, pac-
MoJ0XKEeHHbIX B IEHTpaJ bHOIl yacTh apre3naHckoro Oaccefina, omnpe-
Jeqsietcs no Gopuy.ae:

05 e — (X1, 4)

____—__ —

2rkm r ' Fy -+ _k_m F.

I1C r — pacCcTOsTHHe 10 CKBAXKMHbI, OTKAuKa M3 KOTOpPOH Bbi3biBaer
CPe3Ky YypOBHS B JaHHOil CKBaKHHe,
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lpumep pacuyera. Tpedyercs onpeaeadTh IOHHAEHHE YPOBHA
B CKBa)KMHaX BOA03a00pa, pacrnoJokKeHHoro B IelTPaablioli 4acTi Ma-
JOTO apTe3naHCKoro GaccefiHa — MyJabbl.

BopoHocHbI TOPH30HT NpPHYypOYeH K TPEULIHOBATEIM [ODOAAM 1
HMeeT obulyo maoulafb pacrpoctpaittenus 1200 xx? O6.1acTh nuta
HUS TPOCJEKHBAETCA BMAOJb KpaeBbix uacteii Haccefia B BMJIe INO-
JOCHl H 1MeeT naowmaab F =670 xx2. B uenipaabHoil sactu Gaccelina,
nomagb Koropoit Fo=>530 xm?, Boabl HamopHble, MOWHOCTH BOAOHOC-
Horo ropusoHTa 50 M, BhICOTAa Hamnopa Haj Kpos.aeil nmaacta 60 4.
Kosdduuuent dunvtpanuu k=10 m/cyrru, Bonooraaya p=0,05, koad-
dbuuuesT noesonposonHoctTH a=10%> M%/cyrru.

BomoszaGop COCTOHT H3 Tpex CKBAXKHMH, KOTOpble Mpealiogaraercs
IKCIAyaTHpoOBaTh  COOTBeTcTBeHHO ¢ aebutamu 4000, 6000 u
7000 m3/cyrru, pagnyc ckBaxuH ro=0,15 mu. Ilpogo.:KnTe1bHOCTD 3KC-
nayatauny a=10* cyrok. PaccrosiHua MekAy CKBaxiHHAMH OKa3anbl
B Tab.a1. 22.

Tabauya 22

PaccTonue Mehdy (KBAAEHHAMH, M
e i e e\ TTOHH e HITC ypOBUS
PR Hebur, B CKBAKMHAY
LRBAAHH sgjeymeu ) o o C VHE10M BIAUMO-
Ckgn. 1 Cks. 2 Ckar. 4 APRCTRIIA, M
1 4000 — 300 109 32,2
2 6000 300 — 350 40,7
3 7000 400 350 — 46,8

Onpeapeasem no ¢opwmyae (1V, 51) npuBesieHHbll paaunyc xpyra:

]/132?2 - 19,6 k#.

OmnpenensieM NOHUXKeHHe B CKB. 1, KOTOpoe CKjaaabiBaercs H3 1o-
HHAKEHH S; HPH OTKAauKe M3 3TOll CKBAXKHHBI KAaK OJHHOUION, U cpes-
K ypoBHell AS; u AS;, BbI3BIBaeMbiX COOTBETCTBEHHO OTKAuKaMll M3
CKBaXHuH 2 u 3.

[To dopmyae (X1, 3):

S 000 04719600 . de00 - 1os T
203141070 ()15 05670 10y + 1050530108 T2
10>
[To dopry.ae (XI, 4):
60()0 0,17 - 19600 6000
AS): .ln_’___ O - ’:82,”
4 'r) ( § " M
3141020 300 0, 0) 6701054 ﬂﬁolg?o 107 ’



7009 0,47 - 19600

AS = S T 10T T a0
| 7000 - 101
e e 1ps 1050 530107 =89 .

0.05.670- 15 — 2
670- 165 i

IHonnmenne B ckBamusc 1 B yC/jg0BHUSX ec B3aHMOJeiCTBUS CO
CRBANHHAMI 2 W 3, Tawkuy 00pa30M, COCTaBHT:

S=15,14+82+489=32,2 .u.

Anazornuiio onpeieTsicy MONHZKENst B CxBamunax 2 n 3 (C\L
Tabd.a. 22).

ITanop noaseyubix BO.4 Hajl KDOBJel BOAOHOCHOTO MacTa B ecTe-
CTBCIHBIY VO T0BHsX Obi1 OU . Tawna o6pason, npu sKCngayaTaiHu
Bo103ab6opa B Tewenne 10000 cyTOr ypoBHI BOAbl B BOI03a6OPHBIX
CKBazKIHAN He CHI34TCH A0 KPOB.INM I.1acta.

Kax vkaspipaJochb., eC1H 1THa MYJIBIL 3HAUYUTCILHO [APEeBOCXO-
ST e IIHPHHY, TO pacuei IKCINIVATAlHOHIbBIX 3a1acoB NPOU3BOAHICH
HpHMEIHTeIbHO K cxeMe fiacTt-fiogdoca. [loHieline ypoBHst BOLb
B CKBaxmHhe Hpn padoTe €¢ Kak OJIHHOUHOI HANOIHTCS Mo ¢opary.ie
(I\V, 48):

" B
ric B — mnpHia Noa0chl, T. €. WHPHHA MY IbIDL:
[ — pacCTOAHNHC CKBAhIHLI 10 OgmKaliucil rpannilbl MY.IbAbI
(rpanuna o06pa3oBaHa BOLOVHOPHBIMH NOpOLaMil).
Pacuersl nouiKeHus YPOBHs B CKBaziHax i[pyvIIOBOro BOAO3a-
Sopa, COCTOSIIIero H3 psila CKBAXKIH, NCPECCKAIOWIIN «iL1acT-N0.10CY»,
Mpon3BoaATCs no gopanviae (XV, 3), a npu pacnodosmedid psiia B10Ib
no.iockl — no Gopary.ae (IV, 53). Tpmvencnne stix dopy.1 noxkasaHo
ia npuMepax B . X\

S L o .1; 0,16~B~ Ny 3>ol “at )’




Taasa XI1

OUEHKA 3KCIUIYATALLHOHHBIX 3AITACOB
MOA3EMHDBIX BOJI B KAPCTOBbIX PAUOHAX

Cpoeo6pa3sue THAPOreoAOrilYeCKHK YCJ0BHII Kapcra onpeineiser
0COOEHHOCTH METONWKH HX H3y4eHHs IJs OLeHKH 3KCILIVaTallionHbIX
3anacoB NOA3eMHBIX BOJ.

[lnactel TOpHBIX NMOPOA B palioHaX pa3BUTHA THROHUYHOrO KapceTa
B (QHABTPALMOHHOM OTHOIIEHHH KpaliHe HeogHopoanol. Hapsaay ¢ 30-
i1aMii, BOJONPOHHIAEMOCTh KOTOPLIX Upe3BhiYaHHO BeJHKa, HMEITCH
VYacTKi, 06.1analomie HHYTOXKHBIMH KO3QduuueHTaMu QHIBTpALH.
Taxkas HeonHOponHOCTH 0cOOEHHO XapakTepHa AJs pafioHOB, B KOTO-
PLIX KapCTOBbie Ipolecchl HHTEHCHBHO MNPOAOAXKAOTCH 1 B HaCTOfl-
iee BpeMs. B Tex cayvasix, KOrna BOja ABHUXKETCH B 3aKapCTOBAHHOM
MacCUBe OTAeJbHBIMH IMOA3eMHBIMH BOAOTOKAMIL, HMEIOUHAI [THOTIA
3aTPYAHEHHYIO I'MAPaBAHYeCKYI0 B3alMOCBSI3b, CaMO HOHNTHE O (PH.Ib-
Tpami, a cJegoBaTeqbHO, W 0 KO3pduuHeHTe HILTpaUMH CTallo-
BHICH BECbMa YCJIOBHBIM.

Hecmotpsas Ha 6oabiiylo QUABTPALHONIHYIO HEOJHOPOIHOCTh Kap-
¢Ta. Bce :Ke Hab.moaalTcs HeKOoTopbie OO6i{He 3aKOHOMEPHOCTH, yuer
KOTOPLIX Heo0XoauM AJf PauMOHaJbHOTO BbiOOpa Yy4acCTKOB pPacnofo-
AeHHA BOL03a060pOB.

Hanboabuwas npoHUaeMoCTh Kapcra CBOKHCTBeHHAa 30He, B mpeje-
Jax KOTOPOIl fIPOHCXOAAT eXXeroaHbie KojJeGaHHsa YPOBHA MOA3eMIIbIX
BO.i. ATyiocdepHbie ocaaKH MPOCAYUBAIOTCS TO TpelHHanM ¢ 001LINOKH
CKOPOCTBLIO H 3afoaisiioT eMKOCTb, OCBOOOAAEHHVIO B M€ 1IlCCTBVIO-
ML FIepI1oT H3KOTo CTOsiHA 3epKada NOI3eMUbIX BO1. B 3omHe Ko.e-
Galtiit \poBHA BOIbl OUEHb ¢1adoMiHePa n30Balibl, a MOTOMY ABIA-
I01CST AKTHBUBLINMI PAcTBOPHTEISIMIT TTOPOI.

MaletbuICHIic BOAONPOHHLUAEMOCTH ¢ VIVIyOIeHHeM B TOYy 3akap-
CTOBAIBLIX NOPO1 00VCIOBICIO TCM, 410 B HHJKHIIe 30HBl NPOIHKAOT
BOIbl, o0orailennplec KapbfoHaToOM Kagbliug, a NOTOMY KaKk pactBopit-
retb neHee akTusibie. [Ipoueccent pactBopenns ¢ ravOHHOI nocCTeneH-
1O 3a)MCILAITCS MpolleccaMy UeMelTauni Tpetnt, Bo »iorux cay-
qasx HHAXNAA rpaniila 300 3aKapCTOBaHIILIX NMOPOL, XapaKTepH3yio-
LIHXCS BLICOKOIT NPOHHIAEMOCTLIO, fABIsAeTCs HeA0CTaTOuHO YeTKoll.
OO6bIuno Taxkofl rpaHHllell CYHTAIOT FOPH3OHTAbHYIO MJIOCKOCTh, COOT-
BETCTBYIONIYIO 0a3HiCy JPEHUPOBaHHA I[1013eMHBIX BOA 3PO3HOHHOMN
ceTbio (C yuyeTOM Mepeyr.iy6aeHs J10.11H). boabiioe 3nauelie Haieer
TaKkKe HOBefillasi TeKTOHHKa, O0COOEHHO B TOPHBIX pafloHax, rige am-
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.1MTY.1a BepPTHKAIbHDLIX HepeMellleHHH AOCTHraeT OO0JbLIO{l BedudHHbL.
B 1npemenax morpy:eHHLIX Y4YacTKOB I/yOHHA 3aKapCTOBAHHOCTH MO-
AKeT ObIThb 3HAUHTEIBHO 060.blie T.1yOHHBI COBPEMEHHOTO 3PO3HOHHOTrO
Bpe3a.

BononporuuaeymocTb Kapcra H3deHseTcs Takyke B TODH30HTAIb-
HOM HamnpaB.JeHud. [laBHO 3aveyeno, ut10 HauboJbMIass BOAOOOH.Ib-
10CTh Habawaaercss B 30HaN, NPHMDLIKAIOLIMX K peuyHbiM HOJHHAM, a
Mpi ViagdeHHi OT PCK 3aKapCTOBAHHOCTh NMOPOA CYUICCTBEHHO VMeHb-
iaetcsl. DTa 3aKOHOMEPHOCTh 00ye.I0BJI€HA TeM, 4TO B IABOAKNH MpO-
HCNXOIMT  BbIILCIAUIBANIC OPOL  ¢JaboMHHEePaIH30BAlHOH — pPevHoll
Botoit npii ee duavTpaumn B Oepera M yBelHueHHEM TpafieHTOB MO-
TCKA B MPHPEUHBIX 30HaX.

Kaper comepiKUT TpewnHbl 11 HyCcTOThl CAMBIX Pa3jHYHBIX pa3me-
POB — OT OTAEJbHLIX KPYMNHLIX KaHaJl0B W mellep A0 TOUKHX BOJOC-
npix TpeuttH. O6muil o6benl AYCTOT B KapcTe COCTaBIAET, 0AHAKO,
Becbva HeHOJbMION MpoueHT oT oObema BOJOHOCHOrO mJ1acta i
MaccHBa, NO3TOMY NOBbIIeHHsT YpOBHe#d MOA3eMHbIX BOJ [0CJe Bbi-

nalenHsl OCalkOB JOCTHraiOT 3HAYHTe bHON BeJHYMHBI (HHOrga j0
5 20 m), UTO NPHUBOAHMT K pe3KOMY VBEJHYEHHIO HAMNOPHBIX TIpa-
JUIEHTOB H yBeJHYeHIt0 Ae0HTa HCTOUHHKOB.

IToasennbie BOAbl KapcTa HeMeAJeHHO pearupyloT Ha Bhlnaleniie
artyocthepHbIX 0CaaKOB M. HA [3MEHeHHA TOPH30HTOB BOAbI B PEKAaX.
2T0 OOCTOATEABCTBO CJe1VeT YUMTLIBAThL NP OnpeaedeHifil HCXOIHbIX
(cTaTHYyeCKUX) YpOBIIeH MOJI3EMHLIX BOJ, OT KOTODHIX NPOI3BOIHTCS
OTCUYeT MOHMKEHHUIT APy IKCHIvaTaiun.

OIHHUAM 113 OCHOBHBIX METOI0B OLCHKII 3IKCHIVATALHOHHBIX 3afla-
COB MOA3EMHBLIX BOI1 KapcTa aBIAeTCs 0aT1ancoBbiil METOA, HO3ITOMY
MpeIBapHTe.IbHO rnﬂporeosxornqecxoii CHEMKOH 10.1KeH OblTh OXBa-
uenr Bechb paiion, B npejleax KOToporo 1007Kell ORpeIC.dsithed Oaqanc
noa3emMubiX RO [ pannuaii rakoro paiiona ¢1vKaT KOHTVPbl 00.14CTH
MNTANHA I CTOKA MOA3CMibix BoL OObiUHO 910 JOJIHHBI DK, C10K KO-
TOPLIX TOLIOHIACTCS KapeTOA, 1 10.JHHbI, 1€ MPOHCXOAXT pasrpyska
11o13eMHoro notoka. Ecan 0agaancoBplil paioH naeeT 3HauylTedblible
nasnepnl (Mopsaka CoTell KBAIPATIBIN KIJIOMCTPOB), TO MOZKHO Orpa-
ntaiThest obenmkoil macmrada | 100000, Tlpn HeBoabminx pasarepax
pafiona MIH CJIO0KHOM ero CTPOeHIH CbeMKa J0.Kiia NPOH3BOINTLCH
B vacwrtade 1:50000 naw 1:25000. YvuacTkin BbIX01a POAHHKOB, KO-
Topble MPCINoJaraercst KantupospaTs 1174 Bopochabxkenns Han 801H3M
KOTOPLIX [MAMeyaercst 3a10/4&NTh 3KCMJIYATAUIOHHbIE CKBAZKHIBL, C10-
JVCT KapTHpoBaTh 0o.1ee 1eTalbHO (B macwtadax 1 : 100001 : 5000).

ITpn cbeyke HeOOXOMHMO YCTAHOBHTD:

i) reosoOriHyeckytd HCTOPHUIO palona (A1 CyxKIeHuss O r.IyOuHe
34KapCTOBAHHOCTH MOPOA);

2) noaoxenue iaibo.1ee packapCcTOBAHHBLIX 30H, CBfI3b HX C TeK-
TOIIKOK Tt TeoMOpgoJoriell pafiona;

3) mnoJoyKeHile yuacTKOB Haubo.1e¢ HHTeHCHBHOrO MHMTAHHsI MO1-
3eMHBIX BOJ aTMOCQepIbirid 0CaJAKaMH M MOBEPXHOCTHBIMI BOJZOTO-
KaH;
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4) Hampas.eiie M[OJ3EMHOro MOTOKAa H MOJ0XKeHHe oovgacteir H

30H pasrpyskil,

['uaporeooruueckyto cbeMKy 1e1eco00pasiHo CONPOBOXKAATL Teo-
(hH3HUECKHMY HCCAeOBAHISIMU (371eKTpopa3Belka, CeHCMOpPas3BelKE!.
KOTOPbI€ MOTYT [aTb UEHHBLI MaTepHal O PacnpoCTpaHeldn Haudo.leu
3aKaPCTORANHLIX 30H W rayGHHe KapCTOBaHHS.

Ha pexax, nporekatromux uepe3 paHoH, cJaeayer opraui3oBarth
THApPOMeTpHYeCKHe HabM0JeHUS 3a CTOKOM. ITH datiHbie HeoOXOMHM b
JJ51 COCTAB/JIeHHs BOHAHOTO ©0a/jaHca paioHa W OUEHKH BOCHO.IIISeNO-
CTH eCTECTBEHRBIX 3allacoB MOA3EMHBIX BOA NpH sKcniayaTtauui. [1ia-
poMeTpHUYeCKHe CTBOPBI AOMAKHBI ObLITb PacloaoXKeHbl Bbillle I HH/KE
VUaCTKOB, rie MO THAPOreo.10THUYECKHM MaHHBIM Ipelrnogaraercs Mo-
TJI0WEeHWe BOIbl 113 peK WJIH IMTaHHe HX NOJL3eMHbIMH BOJaru. Ha-
ar0neHn HeoOX0AUMO MPOU3BOAHTL MHHHMYM B TedyeHHe rona, MpH-
yeM BarKHO YCTAHOBUTL IPOLEHT oOeCleueHHNOCTH CTOKa TOro TOia,
B TeueHHe KOTOPOro OHH BBHINOJHAINCHL. a5 perleHus 3Toro ponpoca
cAaeayeT HCIOAb30BATH THAPOMETpIiYecKHe JaHHbie [0 peKay ¢ MIO-
rOTeTHHM PsiaoM Nabaoaenui.

HaGomonerust 3a pexkHMOM [OA3€MHBIX BOI NPOHM3BOAATCS Ha HC-
TOUHHKAX 1l 110 BCeM CKBa)XHHAM, KoTopble OypsITCA HOpPH CbEMKC I
npi pasBeaxe. M3yyeHne pexkunma BaXHO C HeCKOJAbKHUX TOHeK 3pe-
nHuga. Conocrars]eHiie H3MeHelHH ypOBlel KapCcTOBbIX BOJ u AeOHTOB
HCTOUHIKOB BO BpPeMEHH C MEeTEOPOJOTHYCCKHAMM TaHHBIMU HO3BO.IsIET
VTOUIIMTL BOA0GANAHCOBbIe pacueThl. Tak, B [epHOJAbl BbilladeHHs
00JbUIOTO KOJIHUECTBA OCANKOB /M MOCJAC CHErOoTasiHHA [0 H3Melle-
HHW je0HTa ICTOUHHKOB (a B Tex CJyuasix, KOria NOoJA3eMHble BOAbL!
JAPEHHPVIOTCA peKolt, — M0 H3MCHEHHI0 pacxoga pexH) MOXKHO MO0.1Yy-
YHTh TPEICTaBJIeHHe O BeauuHHe Ko duienta unduIbTpauHu ocal-
50B. Ect rio manHbIM 1abMIOAeHI 3a POXKIIMOM HOA3CMHBIX BOJL 13-
BCCTilk CHU/WEHUS JelNpecCHOHHBIX KpPHUBbLIX B IepHOAbl OTCYTCTBIIS
MUTAHIS, TO, 3Had AeOIT HUCTOYHHKOB HJ/AH pacXold PEKH 3a 3TO Bpend,
MOZKIIO OTpeleluTh BOAOOTAAYYy MJjacTa W1l MAacCHBa 3aKapcroBall-
HBIX TOPOL. UTO Odellb BaX)KHO 51 OIEHKIL €eCTeCTBCHHLIN 3aMacod
MOI3EMHBIX BC1.

[To aanrsnt o Kodefanisx VpoBHeI NMOI3CMILIX BOJL MOKHO CVIHTH
of nsMeieHHif OTMeTOK THllaMIUeCK!N YDOBHEl BOALl B CKBa-kilax
B0, 103a0npa NDH 3KCMIyatallii B Xapaxtepiibie NCPHOALI TOHa {(CHc-
roTasiiiic, BLITIAdeHIe OO0JbLIOTO KOJIMICCTBAa 0Ca kOB, NpeKpalueHiic
niuranns 1ot i), Haxouern, 6oabuas ayiLinTy la Ko.xedatnii yposs
HOA3€MIILIX BQ $IBJISETCA TPIIBHAKONM, \hd3bLIBAIOWIIN Ha Paclioomke-
Hlle 1ago1ec NPOHINIACMLIN, COOHPAIOIUIN [1013€MHbI CTOK KapCTo-
BLIN TPAKTOH,

[Tocie 7p0OH2BOICIBA  HAPOre0.JOrHYeCKOIl CbeMKIl  BbiOHPAIOTCs
Hanbo.e¢ §1aronpHsTHBIC ATy Pas)MClleHHs B0A03a00POB  yHACTKH.
Ecoii Takhx y4acTKOB BDLIIBJICHO HECKO.ILKO, TO Ha KaxKIOM H3 ILIX
MPON3BNIATCH MpejBapHTeabHas pa3BeiKa M ONbITHHIC OTKAUKH, M0-
C.1€ 4Yero MpoiI3BOJMTCS OKOHYaTeqbHDLIl BbIOOp yuacTKa (HJH yuyacT-
KOB) /17151 ACTA.IbHOIT pa3BelKH. M uuTbiBasi, UYTO 3aKapCTOBaHHOCTDL
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110POJ BO MHOTHX CJAVUAAX VAMEHBIMACTCHA ¢ yAaJellMeasl Of peki, ape-
HUpYylolleii 10A3eMHDIT [O0TOK, AJsd Bbidopa yuacTka Ledecoobpasio
3a/10K{Th  OIHH-ABA pPAa3BeIOUHBIX TMONepeuHHka B HaNpaBJAcHIH,
HCPOCHIANKY TAPHOM [A0.1HiHe, K OnpodoBaTh CKBAMHUHBL C MOMOLIbIO
OTBLITHBLIX OTKAUeK.

[laudoaee BbITOAHO BOJ03&50OpbLI pacnonaaratb B 30HAX Haub0Jb-
well 3aKapCcToBaHHOCTH NOPOJ, TAK KAaK 3Jech CKBaxIiHbl OYAyT pabo-
Talb ¢ MEHNLIHHAH TOHHKeHHsINH vpoBHS., Clibllo 3aKapcTOBaHHbIe
30HbL SIBISHIOTCA  eCTeCTBEHHBIMIL  JApedanil, T.IyO60KO Bpe3aHHbIMH
B MACCHB 1 ApHBJeKAOUUN K cefe Karx KOLIEKTOPL: MOJ3eMHYIO
BOIY M3 MeHEee [IPOHHUACMLIN \YACTKOB 3TOr0 maccusa. ilepeceuenne
30! MOBLIICIIHON 3aKapCTOBAHHOCTH C TIOBEPXHOCTBIO 3eMJIH OTMeda-
eTCsl MOWHBbIMH COCPEIOTOUCHHBIMH  KAPCTOBLIMH HCTOYHHKAMH HUJAH
CYUIeCTBEHHLIM INpHUpALICHHEM pPacXojfa pekd, NPeHHpYyIowel MNoa3eM-
Hbie BOJbl. 3aJjoXKeHHe B0J03ab0opoB BO.TH3I HCTOUHHKOB MPH MpO-
YHUN paBHbIX YCJA0BHAX Haudo1ee OJATONPHSITHO, TAK KaK HCTOYHHKH
ABSIIOTCH CBOETO POAA HHANKATOPOM 30H MOBBIIWEHHOH TpemHHoBa-
TOCTHU.

BonozaGopsl BooOuie lenecoobpasno rmpHypouHMBaTb K NOHHKe-
Hisiz peabeda  (A0:KOHHGL, I0THHB, OBparHd, 3aMKHYTbIC BIagHHbBI)
no cjreayionuM coobpaxkenusia. OObIUHO 3TH NOHUIKEHis] Pa3BHBAIOTCA
TdM, Tde 3aKapCTOBAHHOCTb MOpOoA HauboJabHIas, TAK KakK [POLECCH
KapCTOBAHMS CO3MAI0T HOPCANOCHLIKH JLI51  3p03HH, BO3IHHKHOBEHHUSA
IIPOBA.TOB TOBEPXHOCTH H T. 1. BiecTe ¢ TemM K 3TN HOHIIZKeHHAM
CTeKalT A0XJIeBble N Ta.bie BOIbl, UTO VCI/IMBAeT NOIJIOULeHUE Ocal-
KOB 11 BBI3bIBAET HHTECHCHBHOE 10KAa.j1LIIOE KapcTosailie.

Beigs.ienHbie 30HbI Haudo.Ibluefi pacKapcTOBAHHOCTH [MOPOJ  TipH
JeTaabHONl pa3Benke JNOTAHB OblTb OKONTypeHbl. Cocpefotouenue
IKCTMAYATAUHOHHBIX CKBaykiH B [Ipeleraax TakiX 30, [ECMOTPS Ha
3HAuNTE/1bli0e B3auiMoJellcTBHe CKBamHN, JgaeT Ooablupil sddexkr He-
IETN VBCITiUeHHe ZLTHILI BO103a00pa ¢ 3aXBaToM OTHOCHTEIBHO C.J1a-
OOl POHIILACMDIX YHACTKOB.

115 oueHKH 3KCOIYATaullOHHLIX 3a1acoB MOA3CMHBIX BOJ KapcTa
HPHAENSIOTCA  COBMECTHO THAPaBAHYeckuilt n  06a.aHcOBLIH  MeTObI.
[lepsoiil no3BoasieT olpeie1nTh 1eO0UT CKBaXKHH, 3aBUCALLNIT OT BOJO-
NPOBOAMNMOCTH [JaCTa, BTOPOM — BOCMOJHfIEMOCTh 3anacoB. HUrto ka-
cacted THAPOIUHAMINICCKOTO METoAa, TO €ro NPHMEeUHMOCTb OrpaHuyn-
BACTCS VCIOBHSAMH, KOrja 3aKapCcTOBAHHOCTb Mopod 060.1ee H.IM MeHee
pasiioaepna. B rakux cayuyasx NPHHUHIHAILHOTO OfJIMYHA MEKIY
BOJaMi KapcTa H «OOBIUHBINMH» TDYHTOBbIMH BOHAMH HeT H oOlucali-
jlasi MeTOTHKAa OUeHKH 3anacoB MpHMeHHMa M IJ5 KapCTOBbIX paflo-
HOB.

[loa3evHble Boabl Kapcra oOblidyHO Oe3HAlopHble, CIEA0BATEbLHO,
NpH MX 3KCIIyaTaldH TPOHUCXOJAHT ocylueHHe naacta. Bomonponuuae-
MOCTh NOPOA MO BePTUKAIU CHJIbHO H3MeHseTCs, MO3TOMYy 3KCTpalo-
JA1usT KpiiBoH gebHTa NpHMEHUTEIbHO K 0oJblileMy (3KCiIlyaTalHOH-
HOMY) Je0HTy MOXKeT MPUBOJAHTH K Cepbe3HbIM olinbKay. B cBsa3u
C 3THM OMbITHblE OTKAUKH CJIeAyeT MO BO3MOMKHOCTH MPOU3BOIHTH
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C pacxoAoM, paBHBIM AeOHTY, C KOTOPbIM [peallofaraeTcsi 3JKClaya-
THPOBATb CKBAXKHHY HJIIt JaXe NPCeBBILAIONIHM ero (yuHTbiBasi A0MO.1-
HUTeJbHOE MNOHH)KeHHe MpH B3dHMOAEHCTBIH). EciH 10O TeXHHYeCKHM
NpHUKMHAM 3TOTO JAOOHTHCH OTKAUKOH M3 0jHOH CKBAXXHHbl HeBO3-
MOXHO (HefOoCTaTO4YHAasl I[POH3BOAMTENBHOCTb HACOCOB), TO CiemyeT
3a/103KUTh B HEMOCPeACTBEHHOH OJH30CTH elie OAHY-ABE CKBaKUHbI M
BeCThh OTKAYKY H3 HHX OAHOBpe:elHO.

Kos¢duiiueHTol ypOBHEHIPOBOAHOCTH 3aKapCTOBAHHBIX 110POJ 00LIY-
Ho 3HauntenbHbl (10%—10° M2/cyTrku), mosrtomy sddekt B3anmMoaei-
CTBHUSl CKBAa)KMH (Cpe3KH) HpH ONbITHBIX OTKAuKaX, MPOU3BOAANIHXCS
B TeUueHHEe HeCKOJbKHX CYTOK, sIBJAETCS AOCTATOUHO XaApPAKTEePHbIM.

OnbiTHbIe OTKAUKH MO BO3MOXHOCTH C.JenyeT HPHYPOUHTb K TOMY
nepHoay rofa, Korja BOJAOHOCHBIH TOPH3OHT He HOJy4aer MNHTAHU
HHQUABTpaUHell aTMOC(HEPHEIX 0CaJKOB, TAK KAK B 3TO BpeMsl JBHre-
HUe MOA3EMHBIX BOJ Npubauxkaerca K ycTaHoBHBUIeMycsi. I1pu ouchHke
SKCNJAYaTallHOHHBIX 3aMacoB CyMMapHOe TIOHHZKEHHe JOJXKHO OTCYH-
THIBATHCH OT CAMOTO HH3KOTO MMOJOXKeHHsl CTaTHuecKOTO YPOBH:A, ycTa-
HOBJIEHHOTO HaOJIIOJEHHAMH 33 PeXUMOM NOA3EMHBIX BOA Ha yuacTke
BOL03ab0pa.

['mapaBanueckie pacueTsl NMOHUXKEHMH ypOBHeH BOABI B CKBaMKH-
HaX MPH 3KCIJAyaTallil, OCHOBAHHBIe HA OMNBITHRIX OTKaukKax, He Xd-
paKTepH3ylT 00eclneyeHHOCTH 3KCIJAYAaTALHOHHBIX 3alacoB BO Bpe-
aenn. i noaydeniuss 0oKas3aTeJbCTBa 0OCCHEUCHHHOCTH 34MacoB 10.1-
KHO ObiTh OLIEHEHO MHTaHHe (EeCTecTBeHHble pecypchl) BOJJOHOCHOTO
rOpH30HTA 6aJaHCOBBIMH METOLAMH.

O BesiHUMHe NITAHUSA NOA3EMHBIX BOJ MOXKHO CY/JAHMTh KaK HO MpH-
XOAHO#H 4YacTH ux 6Oaganca (uHUIAbBTpaUUs ATMOCQepHHBIX 0CaAKOB,
TOrJI0lleH e BOIbl H3 peK), TAK H MO pacXOAHOH uactd (MOm3eMHBIH
CTOK B peKH, AeGHThl POJHHKOB). B ueasix B3auMHOTO KOHTPOJSA CJe-
ayeT ompenesautb 00e yacTH OandHca, TaK KAk CXOAHMOCTb HX BeaH-
YHH CJYXKHUT MOATBEp K/TeHHeM NPaBHJIbHOCTH OlpefesieHHs eCcTeCTBEeH-
HbiX PecYpPCcoB BOAOHOCHOTO topH3oHTA. [lpu 6asaHcoBbIX pacueTax
HeOoOXO0IIMO BO3MOMXKHO [OJIHee HCIOJAb30BATh [JdHHble O peKHMe HOI-
3€MHBIX B0 A% XdPaKTEePHCTHKH H3MeHeHHs IUTaHIs BO BPCMOIiil.
Ecan paftonr #aeer THOHYIBIA KapcTOBhil pedbed ¢ XapakTepHbiMH
3aMKHYTHIMH  (popMAaNi, CMOCOOCTBYOULINI NOrJI0WeH 0  aTtaocdep-
HBIX 0CaJKOB, TO NpH OTCVTCTBIIH BOI0YyNOPHLIX CJ10€B B KpOBIe 3a-
KAPCTOBAHHBIN MOPOIL MOZKHIO OPHEHATHPOBOUHO CUNTATh, 4TO _HHQHIb-
Tpallust i HE(I0aUs BOALI cocTaBaser e avewee 50—60% o1 Ko.H-
YyeCTBA BLITAJAOULIN OCATKOB.

Ecau BOIOHOCHBIT TOPH3ONT B KapCcTe HAMOpIbIH 0 3KCHIyataunio
MOA3eMHBIX BOI TPCINOIaraioT BeCTH 0e3 OCviedHs BOJOHOCHOTO
M.7aCTd, TO MCTOAHKa OLEHKHM 3KCMIyaTauHOHHbIX 3aMdacoB Ta XKe, YTO
M 115 apTe3HaHCKIX BOJI.




Taasa X111

OUEHKA 3KCIINYATALHOHHBIX 3ANIACOB
NOA3EMHBIX BOJ B KOHYCAX BblHOCA
H NMPOJIOBUAJIbHbBIX IHWJIEMPAX

Ha ckaonax rop wHpoxoe paclpoOCTpaHEHHe HMelT KOHYCHl BbI-
HOCOB M NOKPOBHE (ULTeH(B), CIAOKEHHbIe MPOJIOBHAIBHBIMII OTJA0KE-
HISMH, K KOTODBIM IPHYpPOYeHbl BechbMa OOH.IbHBbIE BOAOHOCHbLIE TOpH-
30HTHI. B 3THX palioHaX B HalpaBJ/JeHHH OT rOpP K paBHHUHE MOKHO Bbl-
A€THTL HeCKOJAbKO THNUUHBIX 30H, pe3Ko OTIHYAIHUXCA [0 THAPO-
re0J0rIYeCKUM YCJOBHSAM MHTAHHUS, HHPKYJASUHH 1 Pasrpy3kd MHOI-
3€MHDIX BOI. :

B BepxHell 4acTH CKJIOHA NPOJIOBHANBHBIC OTJIOXKEHHSI MPeACTaB-
JeHbl TaJeuHHKaMHu, HMeNHMU OOJblIyI0 BOJONPOHHILAEMOCTH. ITO
OCHOBHast 00.JacTb MMTAHHA NOA3CMHBIX BOJA 3a CUYET MHPHU.IbTpAUNI
aTMocgeplblXx 0CaJKOB, INOIVIOLLEeHHs] CTeKalUHX C TOPHbIX CKJIOHOB
BpeMeHHBIX BOIOTOKOB, IOTOW(EHIIsT DeK, MPHTOKAa BOAbI M3 KOPeHHbIX
nopoA. Iloa3enmHble BOAB B 3TOH 30He HUMCIOT CBOOOAHYIO OBEPXHOCTD.

Chemymoomiasi 30Ha XapakKTepU3yercs UCDelOBaHHCM CI0eB ra.eu-
HIIKOB M CYTJTHHKOB, MPHYCM CYIJIHHKH IOCTEMEHIIO 3aiMelfarTcs ra-
JTeYHHKaMH [10 Mepe ABVIXKEeHHs OT Top K pasHune. Eaunbili Bogoioc-
HbI{l TOPH3OHT B 00.TaCTH MIITAHHA PACUIEHSIOTCA Ha HeCKOJIbKO 3Tark-
HOPACHOJIOKEHHBIX TOpPiI3oHTOB. Hei ray0dyke 3ageraer BOJIOHOCHLII
ropusonT, Tey OoJee 3atpyvideHa erc pasrpyska. [lostoymy no acepe
VY GIeT B TOIY APOTIOBIAIBILIX OTJI0KEHNH MTbe30MeIPHICCKIC
OCAMETKIl 1103€MHBIX BOA BO3PacCTatOT, YTO BbI3bIBACT ABHKEHHE BOLDI
(l¢ TOJLKO [0 MPOCTHPAHHUIO ILTACTOB, HO 1t MONEPCK HMX CHHA3Y BBEPX
uepes c.1abonpoHHaeMbie CJIOH CYT.IMHKOB.

Ec1i1 BOJOHOCHBIE TOPH3OHTLI BLIKIHHHIBAIOTCA, TO lia KOHTAKTe
¢ cyranHkamd, obpasylomuMu Kak Obl HellpoHHuaeveiii 6apbep, Hpo-
ICXOAUT 4YAaCTHYHAS PasrTpys3ka MOA3EMHBIX BOA BOCXOASLIMMU HCTOU-
nukany (pue. 50). B apyrux cayuasix BOJOHOCHBIE TOPU3OHTHI pac-
MpOCTpaHsiOTCst Ha OOMbLIOE pPaccTOsAHHMe B Mpedesax mpearopHol pas-
mmiel, Bce Gogdee norpyxkadch. [ajeunukn 3amematorcs MecKaMmi,
\OI{HOCTL BOJOHOCHBIX TOPH3O0HTOB YMEHBIUACTCS, MHUHepaJHu3auus
BO/bl Bce OoJsee BO3pacTaer. :

Pasrpy3ka BOJOHOCHBIX TOPH30OHTOB B 3TOM CJjyuyae MPOUCXOJHT
1a 3HAUMTEJAbHOH MJIOLANH MyTeM BOCXOMASIILETro NBHXKEHHs K MOBepX-
HOCTH 3eMJH, Tae [POHUCXOAMT HClapeHHe TPYHTOBHIX Box (pHc. Sl).
DTH THAPOAMHAMHUECKHE YC/JIOBHSI OOYCJHOBJIHBAIOT XapakTepHylo 06-
paleHHyl0 BEPTHKAJIBbHYIO 30HAMBHOCTL MOA3€MHBIX BOJ — HX MHHeE-
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paJH3alis B BEPXHHX TOPH30OHTAX H OCOOEHHO Y- OBEPXHOCTH 3€MJH
3HauHuTeNbHO OOJbllie, 4eM B CJ0AX, 3aJeraromux Ha 00.JbIUOH TJay-
OuHe.

ITogzemHble 30HBI HPOJIOBHAJNBHBIX OTJA0XKEHUN Haubogee 1egaeco-
06pas3Ho HCHOJB30BATh B IIpefesiaX 30HB [epecjaanBaHUs raJeuHH-
KOB H CYIJMHKOB. B Bepxuelf yacTH CK/JAOHA [OA3EMHbBIE BOJALI MPHYPO-
YeHb! K BecbMa [POHHIIAEMbIM TaJJeuUHHKAM, HO 3aJeraloT Ha O0O0JblLoi

e
——

YA A
R R85

Tk

Puc, 50.

rayOuHe, 1103TOMY HX 3SKCIIyaTaLHs KOHOMHUECKM Heuesdecoobpasna,
a B HEKOTOPbIX CJy4asix HPH ‘COBPEMEHHOM HAacCOCHOM 06GOpYya0oBaHHH
H TEXHHYECKH HEBO3MOMKHA.

C napyroii cTOpPOHBI, yCTPOHCTBO BoZo3afopa y NOAHOXKHA CKJIOHA
MOXKET 0Ka3aTbCsl TaKxKe HEDAUHOHAJbHBIM, VUMTBIBAs, 4TO HO MEpE
yJaJeHus OT TOPHOTO XpebTa yBeJHYHBAETCS UHCAO H MOIHOCTb IPO-
CJ1I0€B CYIVIMHKOB (MHOT/A OHH IOJHOCTLIO C/1araloT pas3pe3) H OmHO-
BPEMEHHO YMEHbINAKTCA KO3QQPHUHEHTH (HUABTPAUHH BOZOHOCHBIX
cl10eB (rajiedHHKH [OCTENeHHO 3amemalotrcs neckamu). BenaeacrtBue
9TOTO CKBAXKHMHBI, HECMOTPS Ha yBeJHUeHHe HANOPOB HAaJ MOBEPXHO-
CTbIO 3€MJIM, OKAa3bIBAOTCA MaJoAeOHUTHBIMH, QHJIBTPBI 3aCOPSIOTCH
IECKOM.

Fupporeosiornueckue yc/JaOBHST H3MEHAIOTCS He TOJbBKO BHH3 MO
CKJOHY, HO W BIOJb CKJoHa. B KoHycax BeiHOCa Hauboabluasi NpOHH-
11aEMOCTh CBOHCTBEHHA OCEBO¥ 30HE, K mepudepHH KOHyca JUTOJNOTH-
yeCKHE YCJOBUS yXyamawoTes. EcAM KOHYChl BbIHOCA CJAMJUCH B efif-
HBIH [POJIIOBHAMBHBIN wIel, TO N0 JIHHUM, HAVLIEH BAOJb CKJOHA,
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T. €. IPUMEPHO [0 TOPU30HTAJM, YUACTKH C OOJbLieH NPOHHUAEMOCTBI}
yepeayIOTCs € YYacTKaMM, Ha KOTOPBIX BOJNOIPOHHIAEMOCTb 3HaY¥H-
TeJAbHO MeHblue. [IpomoBuanbabie maeds, 00pa3oBaBIilecs B pe3yJib-
TaTe MJONIAAHOTO CMbIBA, XapPaKTepU3ylTCd H3MCHUHBOCTBI) TE0JIO-
THUECKOTO CTPOCHHMS B 3TOM HAallPaBJCHHH.

OnHoll U3 rJIaBHBIX 3a/lay THAPOTEONOTHUCCKHX M3bICKaHMil B pafio-
HaX KOHYCOB BbIHOCA fBJsdeTcs BbIOOpP ONTHMAJbHOTO Y4YacTKa paclo-
Jdoxenuss Bogoszabopa. Ilpy 3ToM NOMKHB! ObITb NPHHATH BO BHHMa-

Puc. 51.

nue obe yKazaHHble 3aKOHOMEPHOCTH — H3MEeHeHhe MOUIHOCTH H BOJLO-
PONHLAEeMOCTH IJ1ACTOB N paclpenegeHde HANOpPOB.

[TouckoBeie paboTbl B NaHHRX PAalOHAX 3aK/K4alTCA B IlIpoBefe-
HITH TIApOreoJornyeckoin cveMkud wmaciutaba 1:25000—1 : 100 000.
CoemMkol noJKkHA ObITh OXBauyeHa BCA IJIOIAAb PaclipoOCTpaHeHHs Ko-
1Iyca BbIHOCA W IIpMJeXKanias 30Ha KOpeHHBX nopoia. B npemenax mpo-
MOBHAJbHLIX HuielidpeB, MPOTATHBAIOUIMXCA HHOTAA HAa JeCATKH KHJI0-
METPOB BAOJAbL CEJOHA, yJIaCTOK CbeMKH MO:KeT ObIThb OTpaHHYeH.

[Tpe npoBeneruu THIAPOTEONOTHUECKON CheMKH YCTaHABJAHBAIOTCA:

i} pacrnosio;KeHue KOHYCOB M MEeXKKOHYCHBIX y4aCTKOB;

2) 3aKOHOMEpPHOCTH CTPOEHHHA [POJIOBHANbHBIX OTJOMKEHHI, pac-
ripefesieilie BOJOHOCHLIX TOPH30OHTOB H HANOpPOB MOA3eMHBIX BOJ 110
HaMpPaBJEHUIO BHH3 110 CKIOHY Ha PasHbIX TyOHHAX;

3) rpauunel 06JacTH NUTaHHA MOA3EMHBIX BOX aTMOCQEpPHBIMH
ocaakamu, T. e. 00JaCTH, T/e TaJeYHHUKM BBIXONAT HAa IIOBEPXHOCTH;

4) yuYacTKH, Ha KOTOPBIX NPOMCXOAHT MOTJIOLIEHHE MOBEPXHOCTHOTO
CTOKa B MPOJIOBHAJIbHBIE OTJOMEHHs, U XapakTep NHTaHHs BOLOHOC-
HOIO0 TODH3OHTA (HENOCPEACTBEHHAsd THIAPABJHYECKAsi CBfI3b BOAOTO-
KOB M [OJSEMHBIX BOJ WJAM [OTJOIeHHEe yYepe3 3aHJeHHBle pycaa
B BUJe «IOA3EMHOTO JOXKAS»);
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D) yCJOBHS pas3rpy3kd BOJAOHOCHLIX TOPH30HTOB (pasrpy3ka HC-
TOUHHKAMH, BBIXOAAUWIMMH B IMOXOUIBE CKJAOHA, pasrpy3ka Hciape-
HHEM);

6) BOXOHOCHOCTb KOPEHHBIX INOPOJ, K KOTOPBHIM NPHUMBIKAKOT MpPO-
JIOBHAJbHbIE OTJOXEHHS, U CTelleHb y4YacTHs HMX B INHTAHUHM MOJI3€M-
HBIX BOA TPOJIIOBHAJBHBIX OTJIOXKEHHH.

BulsicHenHe OCHOBHbLIX 3aKOHOMEDHOCTEH THApPOreo/IOTHYECKHX YC-
JOBHH KOHYCOB BBIHOCA M HpPOJIOBMAJBHBIN LIIedpoB TpebyeT npo-
Be/leHIIs] OBOJbHO 3HauuTe/IbHOro oObema OypoBblx pabor B weAdx
BoIOOpa YUACTKOB 151 MOCJACAYIOUIMX JeTaJbHbIX pa3dBelok. Dypenite
CKBAXKHH CJelyeT NPOH3BOAMTL MO HAHpaBJ/CHHAM, 110 KOTOPLIM H3Me-
HeHHe THAPOreo.JOTHUECKHX YCJA0BHI Hanbo.lee CYHIECTBEHHO, UTO MO-
3BOJMT HpH MIHHMyMe ofbema paboT moayuyuTb Haunbogee s3¢QpdekTHB-
Hble pe3yJbTaThl.

IlpenBapuresnpHass pasBeika HauyuMHaeTcsl 3aJoxKeHHEM CTBOpA
CKBaX<IiH B HallpaBJ/IeHWH OT rop K paBHHHe. Fla KOHycax BBlHOCaA HO-
IepeUHHUKH CJlelyeT NMPUYPOYHBAThb K HX 0CeBbIM 30HaM. Hucjo ckBa-
ZKHH B CTBOpe IIPUMEPHO TPH-NATb B 3aBHCHMOCTI OT Pa3MepoB KOHYCa
BLIHOCA, 3aTeM 10 JHHHH, N0 KOTOPOH YC/JOBUS 3a/J0KeHHs Bog03a-
Oopa mpexcraBasgoTcss HauOosee OGuaronpHsITHbIMH, pa3fypHBaeTcs
CTBOP CKBAXXMH B HaNpaBJIeHUH, HNepNeHIUKYJASPHOM OCEBOMY CTBOpY.
Ilpu OypeHnu HOMXKHO ObITb YCTAHOBJEHO pacnpeleieHiie Hanopos
NOA3€MHBIX BOJ B 3TA/KHOPACNOJOXKEHHbIX BOJOHOCHBIX TOPU30HTAX;
U3 BCeX CKBAaXKHH TPOH3BeleHbl NPOOHble OTKAUKH, a H3 TeN, KOTOpbie
pacro.aralTcl Ha ydacTkaX BO3MOXKHOro pasMemenlisi BoJgo3alo-
pPOB, — OINBITHblE OTKaUYKH.

MoigHOCTh NMpPONOBHAMBHLIX OTJOXKEHHIl O4€Hb Bedlika ¥ BO MHO-
rHx chayyasx ussmepsiercst COTHAMH MetpoB. OIHAKO yCTpOHCTBO BOIO-
3a00DHBIX CKBAXKUH CTOJ1b 00AbLIOH TAyOUHB 0OBIUHO Helle1ec000-
pasHo, TaK Kak MpH 3KCIIyaTallMd CPaBHHTCJABHO HCIV1YOOKO 3a.e-
raouliX BOICHOCHBIX FOPU3OHTOB BO3HHKAaeT (MJIH YCHJILBAETCsI) Mepe-
TeKaHHE BOAbl H3 TrIYOOKHX TOPHU3OHTOB Yepe3 pasieqsionile OTHOCH-
Tesibllo caabollpoHuniaeMble CJ0H CyrJauHkoB. CaenoBartenabno, 0o.1ee
ravOOKiie TOPU3OHTH KOCBEHHO TMPHHMMAIOT yyacTHe B THTaliil BO.10-
3a0o0pa, 1 HeT HEoOXOAIMOCTH HX 3KCNAVATHPOBATbL HeHoCpeICTBEHHO.
B cBa31 ¢ STHM OpH M3YUCHHH THAPOTEO.J10TMUECKUN YCI0BII KOHYCOB
BHIIOCA MOMKHO OTPAHHUUTBCA OVpeHieM CKRakull IyOlHoH mopaaka
100—200 4, 11 TobKO B TeX Cayuasix, Korla BOAONPOHIILACMOCTL O~
DOl Ha 3THX TAVvOIHaX He3HaulTedbHa II He MOXKeT 00eCHeynThb Tpe-
Oyenbix AeOHTOB CKBayKIil, 11e71eCo006pa3sHO MpOH3BOIHTL Gosec Iay-
dokoe Oypenie.

Ilpit ouenxe 3KCHAyaTaullOHHBIX 3aNacOB [OA3EMHBIX BOI KOHY-
COB BbIHOCA M MNPOJIOBHAIbHBIX LLIefipoB OoJblIoe 3HAUYEHHe HMEIOT
nal.I0eH ST 32 PeKHMOM [10J3€MHbBIX BOJ, Ha OCHOBE KOTOPHIX MOKHO
peLIiTh BOTIPOC 00 OCHOBHbIX MCTOYHHKAX MHTaHIf BOXOHOCHBIX rOpH-
30HTOB NPOJIOBHAJBHbLIX OTJOXKEHHH (MPUTOK M3 00J1aCTU pacnpocTpa-
HEeHHsI KOPeHHBIX MOpOJ, MeCTHOe MNHUTaHHe). [l 3Toro HaHHble 00
M3MeHeHHSX HamopoB MNOA3e€MHBIX BOJ M [1eOHTOB HCTOUHHKOB COHO-
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CTaBJJIOTCS € MeTeOpPOJOTHUeCKUMU M TIAPOJIOTHYeCKHMH JaHHbIMH
I HAXOAATCA KopellATHBHBIE CBA3H MEXAY HUMMU.

YPOBHH TOA3@MHBIX BOJ B MPOJIOBHAJbHBIX OTJOKEHHAX, HMelo-
IIMX MeCTHOoe TUTaHile, TOABepzxKeHbl 3HAUWTEJbHBIM KoJeOaHUM
B r010BON uiKIc. HabaoaeHus 32 peKIMOM NOA3eMHbIX BOJ AOJXKHbBI
1aTth NpeacTaB.1eHHe O MHHHMAJbHBIX, CPeAHUX W MaKCHMaJbHBIX
VPOBHSAX, @ Takimke o AeOMTAX HCTOYHHMKOB, YTO KpalHe BaxHo M4
cvaacinst 00 obecrneyellHOCTH 3KCNAyaTallMOHHbIX 3amnacoB. Habuno-
JCHHST JAOTKHBL ObITh TOCTABJEHbI, KAK MHUHHMYM, 10 CTBOpaM CKBa-
AHH, PACHOJO/KCHHBIX TO HaNpaBJAeHWIO OT rop K paBHHHe, a TakskKe
i1a nerounnkax. SlLmitebHoCTh HaO0AeHHT J0.12KkHA ObITh HC MeHce
roia.

[Toc.ie mposeldenust riAPOreoI0rNYECKOR CbeMKH W TpeABapuTeb-
HOIl pas3BeikH BuLIOUpaeTcsd Hanoogdec OJaTONPHATHLIIL ydyacToK (MAH
\4ACTKH) A5 HPON3BOICTBA Ha IHX J1eTa.TbHOI pa3BekKil.

PasBeiounsic  padoTibl  caelyeT  MPOH3BOANTbH  MPHUMeHHTETbHO
k. IpeaNoJgaraeMol cxcae pasiewlienins Bolosabopa. 1158 3skcnayarta-
il TOA3eMHBIX BOJ TPOJIOBHAJABHBIX OTaAokenifl Hanbodee paluo-
1a1Lli0 pacnogarath CKBamHHbI MO JHIUAM, HAYLWIIM BAOIb CKAOHA,
1. ¢. NPHMCPHO MO ropu3oHtaaun. BHauvaie passeika Benercss ¢ 60Jb-
WIHINHL PACCTOSHMUAMM MeKay CKBakiHHAaMIl 78 YTOYHEHNsl MecTa pac-
no.10:keHusi Bogosabopa. Ilocte mpoussoacTsa npeiBapHTe/lbHOW pas-
BEIKI OCOOBIX «HEOKHIAHHOCTEH» TMpH JIeTaJbHOW pa3BeilKke Mpeano-
Jarath HeT OCHOBaHMIL, Mo3TOMY Oyperiiie ca¢lyeT MpoU3BOIUTH C Ta-
Ky pacueTo, utolbl B lajdpHeiiller  HCMO.1b30BaTh  pasBeglouyHble
CKBAXKHHBI KakK 3KCILIVaTaUuHOHHBIe, DTO TeM 0o.ee rKelaTelbHO, UTO
CKBA/KHIILI 1NEIOT OOLIMHO 3HAUNTeIbHYIO T1yOIHY, a MO3TOMY JHKBH-
Jandst 1X Tocae MmpoBelelis pasBelKil HelelecooOpasHa.

a9 onmpeaeteHus TIHHB yuacTKa pPa3BCAOYHLIX padoT HeoOXOaH-
MO Ce1aTh TpelBapuTe’IbHbie <«APHKHIKH» [0 TPHBOIHMBIM HHXKe

opry1aNM,  3a1aBafch  BePOSITHLIMIU  3Hadeduaiir  kKosdduuunenra
uabTpaii; HOpoa 11 MOLWHOCTH BOIOHOCHOro mJjgacTa. B kadecTse
OPUEHTIIPOBRI MOIYT CJIVyZKHTh Jaitnble TPoOHLIX 1 ONBITHBIX OTKayeK
113 CKBayKHH, DPOOYpentbix NPl CbeMKe il Ha CTajJHl NpeaBapHTedbHON

Pa3Be1Kil, @ TAKAKC YUYHTLIBATLCH AHAJOTHA C APYTHMH y4acTKaMH.

OTKauki, NPOH3BOIALHECS A5 MOCTPOEHHA KPHBHIX Aebita u on-
PCICICHUS THAPOTeo.10THYeCKHN NapaMeTpOB, NMPOH3BOAATCA MO 00bIU-
nott aetoauxe. Ecau ckBaxknHa (OHTaHUpyeT, TO OHA 10J2KHA ObITh
060py10BaHAa 3aABIAKKOH W11 KPAHOBBIM YCTPOIICTBOM, obecrneynBaio-
U TOCTOAHCTBO nedHTa CKBarkKHHBL. BeauunHa MOHHXKeHWsI Hamnopa
npil 3ToM onpefedsercd no manomerpy. ONbITHble OTKAUKH JOJIKHBI
NPON3BOMITLCS H3 CKBAaKHH MOC/eq0oBaTe]bHO, € HalbJ/IOJeHUAMH 3a
NOHIKEI{HANMH YPOBHA B APYTUX CKBAKMHAX, YTO NO3BoJAeT HalboJee
TOUHO OTNpelesWTb pacyeTHbie napameTpsl. B 3Tux ke Heaax nocie
npoBeJeHHs OTKadeK CJeayeT MNPOH3BOANITL HaOJ/IOJeHHs 3a BOCCTa-
HOBJI€HHEeM ypPOBHS.

Meroanka OuUeRKH 3KCNJAyaTallHOHHDLIX 3anacoB onpenessercd TH-
1O\l TPAHWUHBIX YCJOBII, KOTOpble B KOHYCaX BblHOCA M NPOJIOBHAJb-

i6l



HBIX HITeHPax JOCTATOUHO CJOXKHBL. KOHTYpOM fHTaHWSA OTHEeJbHOTG
KOHyca BbIHOCA MOTIYT CUHTATbCsl oOpa3oBaBliHe €ro BOJOTOKIH, 13
KOTOPBIX (UABTPALHs $IBJIsIeTCS] OCHOBHBIM HCTOYHHKOM NHTAHHUSA MOA-
3eMHBIX BOJ. 3a MHOTOJIETIIHI TMepHod CpeaHiolo BeJHuHHy (uIbTpa-
LMY H3 BOJOTOKOB JOMYCTHMO CYHTAThb OPHMEPHO TOCTOSIHON, XOTH
H3MeHeHHsI e€ B TeueHHe roja MOTYT ObITb BeCbMa 311AUHTE]NLHBIMH.
OOBIYHO pycJsia BOJOTOKOB, PACTEKAMIIIXCH o KOHYCY BbIlloca, B TOIl
WM uiiofl Mepe 3auJcHbl, NOITOMY HeNoCpeiCcTBCHHASI IHApaBAnYecKasn
CBfI3b MOBEPXHOCTHHIX W TMOA3EMHBIX BOJ OTCYTCTBYeT U INHTaHUE B OC-
HOBHOM IPOHCXOJHT NyTeM INPOCauHBaHHUS BOIBI Yepe3 30HY aspalilll
C HemoJ IIBIM 3aroJHendHeM nop. Takoe nmuTaHHe ¢ THAPOIAHHAMHYECKO[!
TOUKH 3PEHUS aHaJOrMuHo HHOUJIbTPAIlHH aTMOC(EPHBIX 0CAJKOB.

JIpyriM HCTOUHHKOM TMHTAHUST ABJASAETCS TPHUTOK BOABI H3 KOpPCH-
HLIX MOPOJ, eCaH mochaej]HHe o0JaaJal0T 3HAUNTEIbHON BOJONpPOHUIAe-
MOCTbIO (MaCCHBBI 3aKapCTOBAHHBIX IOPOJ, 30HBI pas3jomMa C TOBbI-
IIeHIOofl TPeIiHHOBATOCTBIO)., ECJAM KOpeHHBIE HMOPOAB MMEIOT 3Hauli-
TEJbHYIO BOJONPOHHLAEMOCTb, COH3MEPHMYIO C MPOHHIAEMOCTBIO TIPO-
JIIOBHAJIBHBIX OTJ0XKEHHH, TO TIOTOK MOXKHO CUHTATh MPAKTHUYECKH He-
orpannyeHHBIM. B Tex cayuasix, Korja KopeHHbe TOPOJAB cJaabonpo-
HHllaeMbl, TO NPHTOKOM H3 HUX MOXKHO mpetHebpeub H paccMaTpPHUBaTb
ero Kak orpaHHueHHBIl C TOCTOSIHHBIM pacXoioM Ha BEPXOBOIl rpa-
HHLLE.

HusoBass rpaHuna T1oToKa Bblpaxaercss Ju0OO BBIXOAOM HCTOYHII-
KOB y TOJAHOXKHA CKJIOHA, JUOO yjAajdeHa Ha 3HAuHTenbHOe paccrosi-
HHe, eCJIM MOoA3eMHBbIH MOTOK MPOA0JKAaeT ABHrarbcsl 10 BOAOINPOIil-
HAaeMbIM CJIOSIM B TpefesiaX paBHUHBI, NOCTENEHHO parpyxasch B pe-
3yJbTaTeé BOCXOISIIEro ABHXKEHHS W HCIapeHus.

Ecan morok «oT:xkHMaercsi» OapbepoMm CYIJHHKOB, Ha KOHTakKTe
C KOTOPHIMH BBIXOJASIT UCTOYHHKHU, TO HaA ero IpaHHulle NpPH 3Kclayarta-
ouM Bojo3aGopa CO37ZAIOTCS BECbMa CJOMKHBIE TPAHHYHbIE YCJIOBHS.
[TepBoe Bpemsi, Moka NpH OTKAYKe U3 CKBAXKHH HCTOUHHKH He HCCSIKJH,
yCJAOBUS Ha TpaHUIE XapaKTepU3YIOTc TNMOCTOSHCTBOM Hamopa M H3-
MEHSIOIHUMCH  (YMeHbUIAIOMHUMCS) PacXoioM, a Tocjie HCUe3HOBCHIIA
HCTOUHHKOB — H3MeHsIOMMUMes:  (MafalomuM) HanopoM W TOCTOSIH-
CTBOM, PaBHBIM HYJ/IO PacXo0OM.

Ecan BBIXOZOB HCTOUHHKOB B OCHOBAHHM CKJAOHa HET M BOJOHOC-
Hble TOPH30HTBHI HMCIOT 3HAUHTE/JbHOe PacnpocTpaHeHHe B paBHUHHOH
00.1aCTH, TO NOTOK MOXKeT PacCMaTPHUBATHLCA C HH30BOH TPaHHULDI Kak
HeorpaHWUeHHBIl ¥ OleHKa 3KCIJyaTalHOHHBIX 3aMacoB NPOH3BOAMT-
Csl TO METOJLIKe, NMpUMEIsieMoll JJs1 apresuaHckux Oaccefios. Bius-
HHe [pYyrofl rpaHuilpl (IipHusicHeHHEe TPOJIOBHAJNBHBIX OTJ0KeHHH
K KOPEHHBIM MOPOAAaM) B 3THX YCJOBHSX MeHee CYIHIECTBEHHO.

OcranoBHMcst Ha CXeMe, KOrZla pa3rpy3ka NOA3eMHOro noroka mnpo-
HCXOJIHT UCTOUHHKAMH, PAaclo/JaralomuMucs Mo JUHIK KOHTaKTa BO-
JOHOCHBIX CJ0€B C CYrJHHKaMH, o0pasylomuMHd (UJIbTPaLHOHHDIN
Oapoep. [lpu npubmauzkenuu Bojo3abopa k 3ToMy Oapbepy ycCJOBHS
paboTel Bojo3afopa yXyAIalOTCs, TaK KakK JHHHH TOKOB, orubaionine
CKBaXKHHBI, cOMMKAIOTCS, H TNOTOK, NOCTYHNAIOUIMA K CKBAXKUHE, HCHbI-
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TLIBEeT J0HOJHIITEIbible CONpoTABIcHUsA. Ha puc. 52 nokasano mno-
JOZEHHMe THHET TOKOB NI OTKauke BOALI N3 CKBAziHIbl B HeOrpaHH-
yerHoM nnacre (@) u BOGaM3H BojoynopHoro Gapnepa (6).

Hey poinnnee paAg CKBAXNI I ueM MeHbHIE PACCTOAUNST Mexm Iy
IGMHE, TEM 3TH COMpPOTHBICHST 0o.abiuc. LEciau psaa CKBa)KHH HMeeT
60.THIIVIO NPOTAKEHHOCTh (TeopeTHdeckH OCCKOHEUHBIH), TO npH HIH-
TeIbHOI sKChoIyatauni  Bogo3abopa
LpITOR €O CTOpoHnl Gapbepa mpeKxpa-

LTCH

o

11 135 OLeHKH 00eCneuycHHOCTIH e
YLCITYaTAWHORHDBIX - 3al1ACOB  MOXKHO i\;“ |
HONOIUTDL 113 IPEANOT0ACHIIS, UTO BO- 1 i 1 )
702100p  3A707KCH  HENOCPRACTREHNO -} =.\'\.\\\\‘*\"\\\\1i
Lo KOHTasTe ¢ DapbepoM CVIVIHHKOR, VA i
CueBiIto. UTO  Taxoll pacuer J1aert N
HOOKINIE NpeTe]  IKCILTYAaTalllOHHBIX
38MaCoB. TAK Kdk He VUHTLIBaCT I1O-
CTYTLIHHA BOALI K TOPUEBLIM y4acT-
Kad  psaxa, MO3TOMY  Ofpejesentie
TARINM OYTeM SKCIJIyaTauuolillinie 3a-
tacLl  cJdelyeT pPaCcCMAaTpHBaTh  Kak
MiHHMadbHble. B opAne cayuaen npu
oTnocHTesbHo He0O0IbIION NOTpefHO-
CTit B BOje oOlpegeleHHe MHHHMalb-
HDIX 3ZKCHJIyaTAaUHOHHBIX 3aTiacoB J0-
CTAaTOURO Kak oGoCHOBaHIle obecrne-
HennocTH Tpebyenoro Bogonorped.ae-
Hiie.

Ilputok Boasl K «OecKoHeulioMy» g
pPALY CKBAXHH, 3270KEHHbIX Ha KOH-
TakTe ¢ BOAOYNOPOM, PaBeH NONOBUHE 0 00 L
TOrO MPHTOKA, KOTOPLIH 3TOT psAjg NO-
Jdydaa Obt npi ABYCTOPOHHeM nHTa- Puc. 52.
HHIL

YuuTpiBast 310, Ha OCHOBe dopmyanl Mackera—Jle#rGensona npu-
TOK BOJBl K KaXXJ0H CKBa)XHHe pfla BBIPA3UTCS:

Q=—- gﬁfﬂiﬂh, (X1, 1)
In— — 4 —
27!/'0 A

rie A — pacCTOsSIHHE MEXAY CKBa*KHHAMH;
[ — paccreanne or Bogozabopa jgo 06JacTH HUTAHUS.

Ecau Obl 3aGop BOJAbI OCYHIECTBJAJCA COBEpIIEHHOH raJjepeei,
nveonied IAMAY A, TO €€ pacxoi BbIpasujcsd Obl:

Q= A"l (XIII, 2)

rie Sra; — NMOHUXKEHIIE YPOBHS BOAB B raJjepee.
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Wz (XII1, 1) n (XIII, 2) nonyunwm:
a= > =14 nt (X1, 3)

Sran w/ Onry

Ecau, HanpuMmep, TpPHHATH pAaccTosiHHe MeXKJAy CKBaKHUHAMH
A=200 u, a nnamerp ckBaxuH ro=0,15 », To 3HaueHHsT Ko3pHLHH-
Ta @ BbipassITCs:

npu { = 2000 i a==117;
» = 5000 u a = 1,07;
» [ =10000 u a = 1,03.

CinefoBarenbHo, npu Gojiee HAH MeHee yaaJeHHO# o0JacTh muTa-
Husl BOan3K Gapbepa ¢ CYIJIHHKAMH MOHHMKEHHS YPOBHe! BOIAbI B ra-
Jepee M B CKBaXKHHAX OT/JAHYAIOTCS OYeHb MaJo, TaK KaK CONpPOTHBJe-
HHs BOJM3H CKBAXKUH OTHOCHTE/JIbHO HEBeNHKH MO CPABHEHHMIO CO Blel
00J1aCThI0 QuUAbTPALIMY, Tle MOTOK SIBJSETCS IMJAOCKHM.

IlpuHuunuanbioe pas/ivyde MPUTOKA BOAbI K Boxo3abopy B He-
OrpaHHYeHHOM MJ1acTe M B NOTOKe, 3aMblkalouiemcsi OapbepoM, 3a-
KJlouaeTcs He TOJIbKO B TOM, UTO B MePBOM ciayyae NPUTOK K raJjepee
ABYCTODOHHHH, a BO BTOPOM — OJHOCTOpPOHHHH. Dapeep wurpaer u
NOJMIOKUTENBHYIO POJsib, TaK Kak §IBJAsleTcsl KakK Obl moJ3eMHBIM Oappa-
J)KeM, NpensTCTBYIOHIMM OTTOKY BO/bl HHKe BoJo3abopa M obecneyu-
BAIOHIMM MOJIHBIY 3aXBaT ero BOA03200pOM.

B camom nene, ecam psil CKBa:kKMH 3aJjoxeH BOAH3U Oapbepa, rie
BBIXOJSAT HUCTOUHHKH, TO TpPH KafTaxKe 3THX HCTOUYHHKOB pacXoj ecTe-
CTBEHHOrO MOTOKA MoOxkKeT OblTb 3abpaH Ge3 BcsAKoro noHu:kenus. Ilo-
3TOMY, €CJIH CKBaXKHHBI PaboTaloT € TeM HJH HHBIM NOHUKeHHeM, 0oCy-
uiasi MCTOYHUKH, TO NOHIKeHUe OyleTr NmponopuHoHaJbHO He 3Kciaya-
TGUHOHHOMY pPacXoJy CKBa:kHH (Q), a pasHOCTH MeXJy 3THM pac-
X0HOM M ecTeCTBeHHBIM pacxofoM (Qe), 3aXBaTBIBAeMbiM CKBaXKHHOH
Ha ¢poHTe LIMPHHOH A.

ITostomy B ¢opmyay (XIII, 1) nmamo moacraBuTh BMeCTo Q pas-
HoCTh Q@—Qe.

TTo dopmyae [lapcu

Qo= Fkmi, (X1, 4)

rae [ — YKJIOH €CTECTBEHHOIO MOTOKA.

Kak y:e yKa3piBalocb, Ha BEPXOBOH rpaHuue MOTOKAa MOTYT HMeTb
MeCTO /Ba THMa TPaAHHUHBIX YCJOBUH: a) MpoJaroBHadbHble OTJI0XKE-
HUSL MPHMBIKAIOT K BOJOMPOHHUIAEMBIM KOpPEHHBIM MopojaMm; 6) Mmpo-
JIOBHAJbHbIE OTJ/O0XKeuusl NMPUMBIKAIOT K BOJIOYMOPHBIM KOpeHHbIM MO-
pogam.

B nepBoM ciayyae TOTOK MOXKeT paccMaTpHBaTbecsl KaK HeorpaHH-
YeHHBI# ¢ BepXoBo# CTOpPoHbl. COMPOTHUBJEHHS B 30HE, MPHUMBIKalOUeH
K Boj03a6opy, NpH AJIUTENBbHON 3KCIJIyaTauHH OYeHbh MaJjbl [0 cpaB-
HeHHIO C COMPOTHBJIEHHSIMH B MOTOKe B L&JOM H HA HE3HAUHTEAbHOM
paccTofiHHM OT Bofo3abopa MOTOK COXpaHAeTcH IJIOCKHM. [Tostomy
MOHHKeHHe YPOBHS BOAB B CKBAaXHHAX JIMHEHHOIO psijia HeorpaHu-
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YEHHOfI IJIHHBI MPHU OJHOCTOPOHHEM MPITOKE H3 «OECKOHEUHOCTH» MO-
et ObiTh BbIpaxkeno dopary.oi [iomomn pis MJI0CKOro NoToka ¢ Moja-
CTAHOBKOH B Hee MPHBEAEHHON BEJIHUMHBI JAJbHOCTH HEeHCTBHS rOpH-
30HTadpHOH npenbl (Lp):

Sraﬂ: Q“—: Q§~L11 (X”I, 5)

M3 teopun QuibTpauMH H3BECTHO, UTO B IIIOCKOM TOTOKE TpH TIO-
CTOAIIHOM pacxole OTKadiBaeMOH BOXAbl MpliBeleHHAasl Ja.JbHOCTb Ael-
CTBHS PEHbl BbIparaercs:

L,=112V at. (X1, 6)
3 dopmya (XIII, 4) n (XIII, 5) moayunm:
—(_Q ;
Sran_(m-f-—z)Ln. (X111, 7)

Mpumep pacuera. Hdns monydenuss 60000 m3/cyrku Boabl mpearno-
anaraercs 3aJ0XKuTe 10 ckBaxKMH € pacCTOSAHHAMH MeEXAY HHUMHU
A=300 M, pannyc kaxao# ckBaxuubl ro=0,10 m. I'maporeosornye-
CKHe JaHHbie: BCKpBITast MOIUHOCTb NjacTroB raneynuka m=100 w,
KO3hpuuHeHT QuabTpauuu k=050 s/cyrxku, Ko3bPuuueHT nbe3omnpo-
BoavocTH a=10* m?/cyrku, yxkjoH ecrecTBeHHoro notoka i=0,0015,
HaMmop Hajx KpoBaeH BoJoHocHoro mjacrta 40 u.

Pacuer monuxkKeHuHil ypoBHEH BOAbl B CKBaxuHax Tpebyercd npo-
BecTH Ha cpok 10* cytok (okoso 27 jger). Haxomuwm:

no ¢opmyae (XIII, 6)

L,=1,12V10¢ 10" =11200
no ¢opny.ae (XIII, 7)

6000
Srus= {557 o0 506 — 0:0015) - 11200 =28 .

J1.1s1 mepexoda OT MOHHXKEHHsI B raJjiepee K TMOHIIKEHMUSIM B CKBa-
KHHAX Bocrnoab3yercs ¢dopmynaoit (XIII, 3):

300 300

@=14 733 Tigs 7. 314700 — LOS

Takum obpasom, npu 3kcniyataliMu BojJo3abopa B TeueHue 27 Jjer
Hafnop HaX KpoBJeH BoAOHOCHoro msacta (40 m) OyAer CHUXeH Ha
S=a-8ra:=1,05-28=294 x, 7. e. ocyureHus1 BOAOHOCHOTO IJ1aCTa He
NpOU30HAeT.

Ilpn pacuerax mo ¢Qopwmyae (XIII, 7) npenebperaercs npurokom
BOAbl K Bolxo3abopy 3a cuer cpabOTKH €CTeCTBEHHBIX 3amnacoB B obJja-
CTH TIMUTAHUSA, rle NOA3EMHBIE BOABl ABJAAIOTCA Ge3HaNopHbIMH. Mexny
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TeM ITIpH 3HA4uTe1bHON IIMPHHE 30Hbl MUTAHHS 3TOT (PaKTop MOKeT
HMeTb BECbMa CyulecTBeHHOe 3HadeHHe, PacyeT NOHUMKEHHS yPOBH:A
BO/bl B rajepee ¢ y4eTOM OCYLUeHHSI TwiacTa B 00JaCTH NUTAHHA MO-
JKHO NpoM3BOJAUTHL To (dopmyae, aHanoruunod (XI, 3):

(Q—20Qe)! (Q—Qe) ¢ \
=02l Q= 9dr (X1, 8)
A ({L11 + a 12>

uau, yuursiBasi (XIII, 4):

—( Q _ L
Sra.l_"(m* l) lTﬂl_l_A ) (X”I, 9)
km a

rie g — BojJoOTHAua nopoja B 00.JaCTH NMHTaHHUA,

[ — pacctosniie or JHHUM Bojo3abopa JO KOHTaKTa NPO.TIOBIA

C KOpPEHHBIMH Topojamu (puc. 53);

[, — nmpuna nosockl 06JaCTH NHTAHUSA,

lo — wHpHHA 30HB pacnpoCTpaHeHIsl HANOPHbIX BOJ.

IMpumep pacyera. TpeOyercs oiipejle.lHTb IOHIDKEHHE YPOBHell Bo-
A6l B CKBaxKiiHax Bojao3adopa .JduuHellioro TiHHa, pacroJokeHHbIX
BOJH3H KOHTAKTa BOJIOHOCHOIrO M1acCTa C CYIVHHKAMH N0 CJeyOH{HM
pauneiM, Ha paccroaunn [=8000 u oT Bozpo3abopa nposioBlAJbHbBIC
raJeuHIIKd NPUMBIKAIOT K BOJOYIOpPHBIM KOpPeHHBIN mnopoxaM. Bomo-
HOCHBIH T'OPH30HT TOJy4aeT MuTaHHe 3a cueT MNOIJOouieHUS IOBEpPXHO-
CTHOTO CcTOKa M HH(}HUIBTpauMH aTtMoc(epHbIX OCaaKOB B BepXHeH ua-
cTu urtedida; wupuna odaacty nutanust [;=2000 x, wupuna obaactu
HanopHoro naBuKeHus [,=6000 u. Bopmoormaua rageynunxos p=0,2,
CyMMapHasl MOIIHOCTb BOZOHOCHLIX TOPH30HTOB B TaJleUHHKAX B 30HE
HanopHoro  aBMkKennss m=100 m, xosdpdunnenr QuabTpanun
raJe4HHKoB 50 M/cyTKU, Ko3ppHLIHeHT Nbe30npOBOIHOCTH
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a=10000 m%/cyrku. YKioH ecrectBeHHoro mnotoka i=0,001, paccros-
nie  Mmexay  ckBaxkunamu  A=300 m, pacXon = CKBaKHHBI
Q=3000 m3/cyrku, paanyc ckBaxuHbl ro=0,15 », Bpems 3Kcmayarta-
unn t=10000 cyrok.

ITo ¢opmyae (XIII, 9) maxoaum HOHHXKEHHE YDPOBHA BOJbl B ra-

Jepee

o 3000 ) 10 000 _
Sraa = (Wm - 0’001/ 8000 + Fo 200 6000 | 227 M.
50 - 100" " 10000

Onpeneasiem no ¢opmyae (XIII, 3) mepexonubit kKosphuuueHT

300 300
_ i — Y —
=14 37178006 "9~ 314 015 = 1,08

CuoenoBaTe/IbHO, TMOHHXKEHHME YPOBHEH BOABI B CKBaXKHHAX uepes
10000 cyTtox OoT Hauaaa 3KcIJIyaTallHd COCTABUT:

S=1,08 - 22,7 =24,5 .

[TIpuBenennnie BollUe (GOpMYJbl OTHOCATCH K CJAydalo, KOrga BOJO-
3a60p JUDEAHOrO THHA COCTOHT M3 OOJBLIOTO YMcJa CKBAXKHMH M pac-
CMaTpPHUBAETCA KaK OTpe30K «OecKOHeYHOro» psijga CKBaXKuH. ITO 10-
NVIEHHE MPUBOAUT K MpEyBeJHUEHHIO MOHHKEHHUN B CKBaXKHHAX, TakK
KaK HCXOAHT M3 CXEMbl MJIOCKO-TlapaJie]bHOro, a He paaHaJbHOro
TeYeHHUs, KOTOPOe B MCHCTBHTEJIbHOCTH MMEET MECTO Ha KOHEUHBIX yya-
cTkax psiga. CrnemoBaTesbHO, ec/M HOHHIKEHHE, olpejesieHHoe pacue-
TaMM 00 cxeMe «GeCcKOHeulioro» psifa, He MpeBbIUIAeT JONYCTHMOro f10
VCJ0BHSIM 3KCIJIyaTallMu, TO 3TO MOXKET paccMaTpHBAaTbesl Kak JoKa-
3a1eJibcTBO 00ecneyeHHOCTH 3aMacos.

IIpu Hebo.abuioM UlcIe CKBA)KHH M 3HAYHTeIbHOM YIaJeHUM HX
oT Gapbepa pacueT no ¢opiyaam «HeCKOHeUYHOTO» psga MOXKeT MpH-
BOAHMTb K CYUIECTBEHHOMY TNpPEYBEIHUEHHIO NMOHUXKEHHH U B pAle CJy-
waeB K MPUHLMIHAJIBHO HENpaBHJAbHBIM BbIBOjAaM (Hampumep, Tpebo-
BAHHIO YBEJHUEHHS UMCJA CKBAaXKMH M YIJIMHEHHS JHHHH Bopo3abopa).
bo.1ee TouHO B 3THX cayyasiX MPOU3BOIST pacueT Ha oclioBe GopMyJibl
(X1II, 10):

S =g [2Qedt Ri—(Q I 27yl -Q, In 7 py . . . 4-Q, In 7,5,)], (X1 10)

whkm

rie Qeyn — 1eOHT Bcex CKBaxKHMH B0j03alopa;
Q — neGuT TOH CKBaXXUHBI, B KOTOPOH ollpenensieTcs Io-

HIKEHHEe YPOBHS;
[ — paccrosiHMe 3TOH CKBaKMHBI OO0 BOJOYNOPHOHN Tpa-

HHIIDBI,

ry,...,rpn — paCCTOHHHe CKBaKHHbBI A0 leYer CKBa>XxXHHH BOJ10-
3a6opa, MMEIOHIMX COOTBETCTBEHHO AeOHTH Q. ...,
Qn;

01, ..., Pn — PACCTOSAHHSA 10 OTOGPAXKEHHBIX CKBaMXKHH.



Pacxonabl CKBaXKHH oOnpejessiiOTCS MO HaHHBIM ONBITHBIX OTKauek
¢ 3KcTpanoJsiuell Mo KPUBBIM JebuTa.

Pacuersl noHuKeHHuil no dopmyne (XIII, 10) e yunrthiBailoT pac-
X0Ja €CTeCTBEHHOTo MOTOKA, KOTOPBIN qo yeTpoiicTBa Bogo3abopa mpo-
XOAHMJ TPAH3UTOM, a NPH 3KCIUIyaTalMU CKBaxKHH Gjaropaps 6apbepy,
o6pa3yeMoMy BOJOYNOPHBIMH TNOPOJaMH, HCHO./1b3yeTcsi BOA03a00POM.
ITosToMy HgeficTBHTEIbHOE TOHMXKEHME B CKBa)KHHe S GyIeT HeCKOJIbKO
MeHblIe BblunMcaeHHoro no dopmyae (XIII, 10), 4ro MoxHO yuecTb,
BBensl KO3 (PHUHEHT v, HOJIb3YSICh COOTHOLIEHHEM:

QCyM— Qe
= . (X1, 11)
QCVM
oy Hdns  onpepejeHust  LeHCTBH-
/ ' Y TeJbHOTO MOHHXKeHUS] YPOBHS BO-
« : Ibl B CKBaXKMHe C/elyeT MNOMHO-
kB /rz//’1 KUTb Ha 3TOT KO3 (DHULUUEHT Besu-

YHHY TMOHHIMKEHHs], OfpereseHHOTO
no ¢dopmyne (XIII, 10).

Pacxox ecrecTBeHHOro IoToKa
1, onpenensiercs no gopmyJe

Q.=kmBi, (X, 12)

rie B — mupuHa QpoHTAa HOTOKa,
{ — HamopHBI# rpanueHT (YK-
JIOH) MOTOKA.

W/f/%i///,f/ ////////////
|
I Pz |‘

|

|

|

MuyHuManpHoe 3HayeHue LIHPU-
' Hbl (pOHTa MNOTOKAa—3TO [JiUHA
Ck6F  BopmosaGopa 1O THAPOH30Mbe3e,
NMPOXOAMBIIEH Yepe3 yyacCTOK B

eCTeCTBEHHDBIX YCJIOBHSIX.
a2’ pumep pacuyera. TpeOyercH
onpenendTh NOHMXKeliHe B TpexX
Puc. 54. B3aMMO/eACTBYIOUINX CKBaXKUHAX,
pacro.J0KCHHBIX BO.IM3M HENpPOHH-
[IAeNOr0 KOMTypa B HHKHell 4acTil mpoJioBHanbHoro mieida. BoicoTa
Harnopa Haja KpoB.eil 50 i, MOIIHOCTD BOJOHOCHOrO ropu3oHTa m=>50 s,
ko3 duunenr GuiabTpauun k=20 m/cyrku, paanyc ckBaxuH ro=0,15n,
NPOAO/KHUTEIBHOCTh 3KcmavaTannn f=10% cyTok. YK/IOH ecTecTBeH-
Horo Tnotoka (=0,002, Ko3QPHIUHEHT Obe30NPOBOJAHOCTH A=

=2.10* M?/cyTxu.

JleOuTBl CKBAXKHH, MX pacnoJokKeHUe U PaACCTOSHHs MeXIy HHMH
M [0 HenpoHHIAeMOro KOHTypa npuseneHnl B Tab/1. 23 u Ha puc. 54.

[lupuny ¢poHTa ecrecTBeHHOro motoka (B), mepexBaTbiBaeMoro
Boi032a00poM, MpHMeM paBHOH AJHHe JHHHUH Bojo3abopa no THAPO-
u3onbese, T. e. B=800 m.
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Tabauya 23

Paccrosnve 10 apyrux Pacctogune no otobpascaeMbix
Paccroanue CKBazHH, M CKBAXKI, M
CxBa- Hebutet | 10 Hempo- L _
SKIEHBI CKBAXRHIL, | HHIAEMOT O [ o
MPCYMKUW | KOHTYpa,

M Cks. 1 Cks, 2 Cks. 3 Cks. 1 Cks. 2 Cks. 3

1 6000 400 — 500 805 — 1237 1204

2 5000 800 500 — 584 1237 — 1393

3 8000 500 806 584 — 1204 1393 —_

Qcyw== 6000 + 5000 - 8000=19000 #*;cymxu;

R,=15V2-10*-10°=2,12-10* &,
OnpenensieM TNoOHHMXKeHHe YPOBHS Bojgbl B CKB. | mno ¢dopmyse
(XIII, 10)

1
S=- 31479050 [2-19000-1n 2,12-10*—(6000-1n 2-0,15 - 400 +

-+ 5000 - In 500 - 1237 4 8000 - In 806 - 1204)] =27,5 .
OnpenensieM pacxof ecTeCTBeHHOro notoka no gopmyne (XIII, 12)
Q.=20 - 50 - 800 - 0,002=1600 #* cymru.

Boiuncasem no ¢opmyne (XII, 11) xospduunent y

19000 —1600
- igooo ~ — 9L

CrenoBarenbHo, [elCTBHTeIbHOE TIOHH)KelHe B CKBaxuHe 1 co-
CTaBHT:
S$=0,91-27,5=25,0 x.
AHasornyno paccuMTaHbl NOHHXKeHHST B CKBaxHHax 2 u 3
(Tabua. 24),

Tabauya 24
[Touukenue ypoBHs HeicTBUTE.IbHOE
CKBaMHHBL no dopmyae (X111, 10), TMOHHKEeHHEe YDPOBHS,
M M
1 27,5 25,0
2 25,8 23,6
3 29,9 27,1

Haunbonbuiasg BrICOTA CHHXKeHHS YpOBHSI BOJABI B CKBaxXKHHax BOJIO-
3abopa cocrasiser meHee 609% ot BricOTH RHax KpomJdel (50 x), T. e.
SKCMAyaTalMOHHbIe 3amachl, KOTOpble MpeANnoJaraercssi HcloJb30BaTh
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(19 Thic. M¥/cyTki) B 3THX YCJAOBHSX, MOXKHO CUHTATh BIIOJHe obeciie-
4eHHBbIMH.

Pacyernl B3auMonmeliCTBHSI CKBaxKHMH MpPH OTCYTCTBHH Oapbepa cCy-
TJIHHKOB W 3HAYHTeJbHOH BOJOMPOBOJMMOCTH KOPEHHBIX MOPOH, K KO-
TOPbIM TPHCJIOHEHB! NDPOJIOBHANbHbIE OTJIOMXKEHHS, NPOU3BOASITCS TPH-
MEHHTEJIbHO K CXeMe HeOrpaHUYeHHOro MJaacta, T. €. o TOH Ke CXeMe,
YTO M JUISE apPTE3HaHCKUX BOJ.

Jlns npulalKeHHBIX PAcyeToB NOHHXKEHHH B CKBaXKHHAX MpH pac-
MOJ0KEHHH HX B PSiJL IIPH PaBHBIX AeO6HTaX CKBAXKHH MOXKHO 3aMeHsAThb

A

Puc. 55. Cxema oOaacreii nuraHus

a — of0.7acTh nHTaHHA; 6 — 00.JacTh, B KOTODOII NOA3EeMHbIE
BOAB npuobGpeTaT HaANop

B pacueTax rpymny CKBaxKMH BOA03a00opa efIHHBIM «OOJBLIMM KOJOM-
ueM», pafMyc KoToporo ompepeasiercs no dopmydqe (IV, 23).

H3roxenHas MeTofiiKa OLEHKH 3KCHJyaTallHOHHBIX 3aMacoB OCHO-
BbIBA€TCsl Ha ypaBllEHUsIX HEYCTAHOBUBLIETOCH IABHIKEHHS IOJ3€MHBIX
BOJ, TNpHUeM B 3TUX pacyeTax He YUYUTLHIBAeTCH BJHAHHE HEKOTOPHIX
$aKTOPOB, OTPAHUUIBAIOUIUX POCT MOHUXKEHHS BO BpPeMEHH W TPHBO-
IAIIX K TIpakTHYyeckoil crabuaMsanuum  JIHHAMUYECKHX  YDPOBHEH
B CKBamHHaX. DTUMH (PaKTOpaMil SBJSIOTCS:

1) neperexaHiie BOJABI uYepe3 OTHOCUTEIbHO CJa0ONPOHHUIIAeMble
CJOIl 113 TOPH3OHTOB, PACHOJ0X2KEHHBIX Bbillle M HHXKE IKCIJyaTHpye-
MOTO!

2) sHawiTeqdbliasl BOJONPOHHLLAEMOCTh NOPOA B 30HE HUTAHHS;

3) pacupenve o0067acTi, M3 KOTOpPOH NPUBJIEKAIOTCH eCTeCTBeH-
Hble pecypchl MOJI3eMHBIX BO/L.

Poap meperekaHusi KakK «CTabuIii3aTopa» MAeNpecCHOHHbIX BOpO-
HOK ViK€ OTMeYa’och. 3/7ech e Mbl JHUIb OTMETHM, YTO B IIPOJIO-
BHA.IbHBIX OTJIOKEHHSAX, TJe BOMOHOCHBIE TOPH30HTHl pasiesieHbl Cy-
TVIMHKAMH, T. €. MOpPOJaMH HeBOJOYNOPHBIMH U HePeJKO BBIKJHHH-
BAIOIIHMHUCS, YCJOBHS JI/ist MepeTeKaHusi MOCTATOYHO O0J1aronpusiTHLI.

[Ipu Gonblleil MPOTSKEHHOCTH 30HBI MHUTAHHA BAOJbL TOPHOrO
xpebra crabuausauis ypoBHEH BOIbl B CKBAKHHAX MOMKET NMPOU3OHTH
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no caepywomeit mpudnHe. Korpa fenpeccuss pacnpoctpaHuTess 10 00-
JacTH MUTaHKsi BOLOHOCHOTO TOPU30HTA, TO C TEUEHHEM BPEMeHH 30HA,
U3 KOTOpo# Boxa JABHXeTCs K Bojaoszabopy, Oylder MOCTelleHHO pac-
HIMPATbCSL JO TeX IIOp, IIOKa He JOCTHTHET TAaKUX DPa3MepoOB, HpH KO-
TOPHIX JAe0uT Bojgo3abopa OydeT NOJHOCTBIO KOMHEHCHPOBATLCS MHUTA-
HueM (puc. 55). Ilupuna aroit o6nactu (By) ompene’isiercss Bblpaxe-
HUEeM:

QC\'M .
B (XIII, 13)
qe
r’ie e pacxold NOJ3eMHOTO I1I0TOKa Ha e HHHUILY HIHDPHHLI €TO

¢dporira;
Qcyn — CyMMapHbil fe6uT BOomo3abopa.

Ecan BopompoBoaHOCTh Mjgacra B 00JacTH HHTaHHWs 3HAYMTEJbHO
Ooablle, yeM B 00.1acTH, TAe BOJOHOCHBIA MJacT pacujensieTcss mpo-
C.I0MHU CYTIJIHHKOB M BOJOMPOHHLAEMOCTb MOPO; VMEHbIIAETCH, TO HA
BEPXOBOH TpaHULE MOTOKA MOXKeT ObiTb MPUHSATO YCJOBHE MOCTOSHCTBA
Hamnopa, a o6JacTh MUTAHHSI pPAcCMaTPHUBAETCH KAaK «pPeKav.

Ecan npu 3toM rpaHuna noroka HaxomuTcs Ha GOJbHIOM paccTosi-
HUK OT BoHdo3abopa (6apbep CYrAUHKOB OTCYTCTBYET), TO TOHHKeHHE
VPOBHSI B Bojo03abope, paccMartpuBaeMOM Kak «O00JbIIOA KOJOICHY,
Bhipasurcs no Popxrefimepy:

S=-Y .2, (XIII, 14)

2rkm "y

i

rie [ — paccrosiHue OT BojosaGopa a0 o6JgacTH MiTaHHA,
rx — paguyc 60JbUIOT0 KOJOAILA.




I'aasa X1V

OLEHKA 39KCHNJYATAUHUOHHBIX 3ANNIACOB
I'PYHTOBbBIX BOJ, B ME)XIYPEYDE

B npenenax paBHHH TPYHTOBBIE BOJbi PAaCIpOCTPAHEHbI MOBCEMeE-
CTHO 32 MCKJIYEHHEM OTAENbHbIX yUacCTKOB, CJAO0XKEHHBIX Ha 00JbUIYVIO
rayOUHY BOJOYIOPHBIMH NMOPOJAMH.

XapakTepHbIMH YepTaMH T'PYHTOBHIX BOJ SBJASIOTCS HX HHTaHHe
aTMOC(EpPHBIMH OCajKamu Ha 0oJibliell 4aCTH PACMpPOCTpAHEHHUs BOJO-
HOCHOT'O TOPH30HTA M [PEHaK PeyHbIMH MOJHHAMH B Ipefenax TOH iKe
MIOUAJAH. ITO CrOCOOCTBYeT WHTEHCHBHOMY BOA0OOMeny, Giaropaps
4eMy TPYHTOBble BOJbl HMEIOT HE3HAuHuTe/IbHYI0 MHHEpasH3auuio (Cy-
XOIl OCTaTOK, KaK MpaBu/o, MeHee 1 2/1).

B pafionax apugHOro kJWmara TPYHTOBble BOABl OGBLIYHO CHJBHO
MHHEpaJH30BaHbl, a MOTOMY He MOTYT ObITb HCHOJb30BAHbI [Js1 XO-
39HCTBEHHO-NIUTLEBOTO BOJOCHAGKEHHsI 338 HCKMIOUEHHeM JOKaJdbHbIX
YYaCTKOB, Tl UMEIOTCS IpEecHble JHH3bI,

EctectBennble 3amacbl M eCTECTBEHHBIE PeCYyPChl TPYHTOBBIX BO,
€caH HX paccMaTpuBaTh B pETHOHAJbHOM TMJaHe, BecbMa 3Hauyu-
TeqabHbl. Tak, Hanpumep, eCTecTBeHHbIe 3aMachl TPYHTOBLIX BOJ 3 30HE
pacnpoCcTpaHeHusi 3aHJAPOBLIX W APEBHeAJIIOBHAJIbHLIX PaBHHH EBpo-
nerckoit yactu CCCP cocraBasioT npuMmepHo 2—3 Thic. KM3, a ecTe-
CTBEHHDLIE PeCyDChbl BbipaKalTCsi COTHAMH KyOOMETPOB B CEKYHIY.

['pyntoBble BOALI LIHPOKO HCMOJAB3YIOTCH [JIST MEJKOTO pPaccpeio-
TOUEHHOTO BoJOCHaOxKeHHUs. BMecTe ¢ TeM Ha Tex yuyacTkax, rje Moul-
HOCTb 11 BOJONPOHHIIA€MOCTh BOJOHOCHBIX M.1aCTOB 3HAYHTEJAbHBI, a yC-
J0BIIsT BO30OHOB.ICHISL 3aMacoB OJaroMpHsITHB, TPYHTOBBIE BOAbl MO-
ryT obecrneuliTb M KPYyNHOE BOAOCHAOXKeHHe C pacxojlaMu BOH03a00-
pPOB TOPSIjiKa COTEH JIUTPOB B cekyHay u ©Ooaee. OgHako VyC/JaOBHUS
3KCIlJIyaTalllill TPYHTOBBIX BOJ MeHee OJaronpusATHbl, YEM apTe3uaH-
CKHX, TAaK KaK Hamop HaA KPOB.Ieil, Kak IPaBHIO, OTCYTCTBYET H NPl
SKCILTyaTallMu MPOHCXOAUT OCylIeline Maacrta, YTo JUMHTHPYET MOHH-
JKeHHsT YPOBHell BOJbl B CKBaKHHaX.

Tugporeosoruyeckie Hcciiel0BaHNs, BbINOJHsieMble MAJS OLEHKH
SKCMJIyaTANMOHHBIX 3aMacoB TPYHTOBbIX BOJA, HAYUHAWTCA ¢ THAPO-
re0JIOTHYECKON CBheMKH. EcTecTBeHHBIMH TpaHullaMi pafioHa, B Mpe-
JleJiax KOTOPOTO MOMKET paclpoCTPaHATbCS BJAWAHHE 3KCIAYyaTalLHu
BOA03a60opa, ABJSAIOTCS PEKH, JAPEHHUPYIOL[He TPYHTOBble BOAK. B 3THX
rpaHdllax W J0JKHA MPOU3BOAUTLCA THAPOTeOJOTHYeCKast CheMKa,
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macmrad xoropoit moxer Obith npuHaT 1:50000, a B mpoCTHIX THA-
poreosiornyeckux ycaosusax 1:100000—1 : 200 000.

- Ilp# npou3BOACTBe THAPOTEOJOTHUCCKOH CbeMKH 0c000e BHHMA-
HHe HeOOXOMIIMO YAeJSTb BbISICHEHHIO YCJOBHH 3aJeraHuss M MHTaHUs
FPYHTOBBIX BOA. BaxKHO yCTaHOBUTb, UMEIOT JH BOAOHOCHbIE TOpH-
30HTHl THAPABJAHUECKYIO CBS3b C pEKaMH, UJIH OHA OTCYTCTBYeT, TaK
KaK OT 3TOr0 3aBHCHT BBLIOOD pacueTHON CXeMbl MPH OLlerKe 3KCmaya-
TALHOHHBIX 3aMacos.

Heo6Xx01MMO BBISICHUTB Tak:ke, HMEeTCs JH CBA3b I'DYHTOBBLIX BOJ
¢ 6oJs1ec TyIy60KO 3a1eralolldMM BOJOHOCHBIMU TopusonTaMH. [Toatony
npu OypeluH CKBAXKHH, COMNPOBOKJAAIOIIEM CbEMKY, Helb3s OTpaHi-
UITbCS JOBeeHHeM IIX 10 «BOJAOYMOpa», MHOTAA JOCTATOUYHO YCJIOB-
110TO, a CJefyeT MPONTH OMHOH-ABYMSI CKBaxKHHAMH 3TOT CJoH, ycTa-
HOBHTb €ro MOILHOCTb H COCTaB, a TakKke BeIHUHHYy Hamopa U MHHe-
panusaygdoo BoAbl OoJsee TaAyOOKOJeKallero BOAOHOCHOrO TOPH30HTA.
Ecan nocnepgHu#l vdMeeT BBHICOKYIO MHHepa/au3auMiO, TO NMpPU 3KCHJya-
TaUHH TPYHTOBBIX BOJ B HEKOTOPHIX YCJAOBHAX BO3MOXKHO YXV/ILIEHHE
HX COCTaBa BCJeACTBHEe QUJIbBTPALUH Yepe3 «OKHa» WJIH Henocpes-
CTBEHHO 4epe3 pa3fesiioiMil cnabonpoHHllaeMblid CJI0H.

B oGnactu pa3BHTHsi MOIIHOTO KOMIJeKca JeAHHUKOBbIX 06pas3oBa-
HU# (MopeHbl, (IIOBHOTAANHANbBHBIE OTJOKEHHS) OOLIYHO HMEIOT
JBa-TPH BOJOHOCHbIX TOPH30HTA, M3 KOTODPLIX BepXHUH Oe3HanopHbI,
a Jnpyrve ob6najfalT HAMOPOM, ONpeAeseMbiM YCJOBHSMH 3aJeraHus
BOJIOYTOPHBIX MOpPEHHBIX CYIJIHHKOB. BOZOHOCIHEBIC TOPU30HTHI HEPEAKO
BBLIKJHHUBAIOTCA U BMeCTe C TeM HMEIOT BepTHKA.bHylO THApPaBJaHUE-
CKYIO CBSI3b yepe3 JpeBHHE [JOJHHBI, 3aHO/JHEHHble mecyaHbiMu (}.110-
BUOTJIALHANBHBIMH OTJOZKEHHSINH, uYepe3 OKHa B MOpPeHe, a TaKxKe
HCMOCPEJCTBCHHO Uepe3 MOpPeHy, eCJIu OHA OlleCuaHeHa.

Hauboaee 6.1aroflpHATHBIMM CJ€AYyeT CUHTATb T€ Y4YaCTKH, Ha KO-
TOPLIX HMEETCsT HeMOoCpeNCTBeHHAsT B3aUMOCBSI3b MCX/y BOJLOHOCHBINMH
TOPHU30HTAMH. IDKCM1yaTalHOHHbIe CKBAXIIHbl 1le1ecoo0pa3Ho 3akaa-
AbIBaTb B TeX TOPU3OHTAX, B KOTOPbIX BOJIONPOBOAMMOCTb TMJjacTa
Hanbonabwaa. B a3Tux cayuasx [genpeccHOHHas BOPOHKA, Pa3BHUBAIO-
mascss B 3TOM ropusonTe, padoraer Kak MaacroBasi ApeHa, TMpHBIe-
Kass K BOA03a0Opy BOJAY H3 APYyrHX BOJOHOCHBIX TOPHU3OHTOB, 6.aro-
Aapsl deMmy pABHKenHe ObICTPO NpHOOpeTaer yCcTaHOBHBLUMIICS Xapak-
Tep U ypOBeHb B CKBaKMHAX crabuausupyercs npu GoJbLIOM AebHTe
Bof03abopa.

BononpoBoauMOCTb BOJAOHOCHOTO MJAacCTa, Bhipa)kamooinasics MHPOH3-
BeJleHHeM €ro MOIUMHOCTH Ha Ko3(p¢UUHEHT ¢uabTpallid TOPHBLIX IO-
PO/, siBJsieTCS BaKHBIM KpHTepUeM NpH BbIGOpe yyacTka pacnojoxe-
Hus BoJdo3zabopa. IToCKOJbKY BOAONPOBOAUMOCTb MOPOA 3ABHCHT OT
rpaHy/OMETPHUYECKOro COCTaBa MOPOA HJAM CTEMEeHH HX TpPeliHHOBa-
TOCTH, TO XapaKTepPHCTHKe 3TUX CBOHCTB AO0JKHO OHTb YyI€JeHO 0COo-
6oe BHuMaHUe. OO0 OTHOCHTEJNbHOH BOAOMPOBOAMMOCTH MJAACTOB MO-
KHO Takxke CyAUTb MO YAeJbHBIM Ae0uTaM SKCIJAYaTalHOHHBIX CKBa-
AKHH, UMEIOLHXCA B paHoHe, a TakKe MO JAaHHBIM NPOOGHBIX OTKaueK
U3 CKBaXHH,
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Mimepaausalus TPYHTOBBLIX BOA  OOGbIUHO  He3HAUMTedbHa, HO
MHOIa KayecTBO IIN YXy[AIIaercss BC.eACTBHe O0JbHIOTO COACpKa-
His XKeaesa.

IIpn cberke T0gXKHDI ObIThb MOJAYYeHL AaHHBle O XHMHUYECKOM CO-
CTaBC BObI B IIpejiedax pacnpoCTpaHeHMsi BOLOHOCHOTO TOPH3OHTA.
Kpore TOTO, yUHTBHIBAsT HE3alHILEHHOCTb TPYHTOBBIX BOJ OT MpPOHHK-
HOBeHHS TexX 111 IHBIX 3arps3HCHHH C MOBEPXHOCTH 3eMJH, AOMKIIa
OLITb MOJy4YeHa XapakTepliCTuKa BOAbl B GaKTepHOJOrHYeCKOM OTHO-
HICH i,

boapuioe 3Hauyenue AJ8 OLEHKH MHTAHHS TPYHTOBBIX BOA HMEWT
HalJ10/lendsl 32 HX pekUMOM, KOTOpbie AO/:KHBI HAuHHATBCS YKe Ha
3Tafe THAPOTEOJOTHUECKOH CbeMKH M MpOLOJXKATbCA B MPOLECCe Bii-
NMOJAHENHS pa3BeloYllbiX padoT; MPOAOMAKUTEILHOCTh HAOAIOACHUA 10.1-
/KHa OblTh He MeHee 0AHOro rojpa. Kak ormeyanoch MO JAHHLIM 3THX
Ha0110eHUil, MOXHO OUEHHTb BeJUYUHY MHUTAaHUS TPYHTOBBIX BOJ ar-
MOCQCPHBIMY OCafKaMH U BbIGPATh AOCTATOYHO OOOCHOBAHHO OTMETKI!
CTATHYECKIX YPOBHEH TPYHTOBLIX BOJA, OT KOTOPbIX MPOH3BOAATCS OT-
CUCTBbl TMOHHIKEHHH HX YPOBHell MpHU OlieHKe 3SKCIJyaTaUHOHHBIX 3a-
Macos.

[locae mposepeniiss CbeMKH BbIOHPAIOTCH y4acTKH (HMJAH yYacCTOK)
BO3)MOXKHOTO pacCrnosoXenus B0ogo3adopa, Ha KOTOPbIX MPOU3BOIHTCH
npe/jBapuTeablias pasBenka. Ila KaxKaoMm yyacTke 3akjaajgbiBaercsi He-
CKOJIBKO CKBaX<liH, 113 KOTOPbIX I[IPOH3BOMSITCS MPOOHBIe W OIBITHLIC
OTKaukKu A1 YCTAHOBJEHHsi KPHBBIX mebuta U onpeaedeHus Koadgi-
LHEHTOB (PU.JIbTPALIUH.

Ilocne BbiMosHeHHst 3THX paloT MNPUCTYNAlOT K AEeTajJbHOH pas-
Beike Ha Hanfoaee OJATONPHUATHBIX YYACTKaX. YUMTbIBAsi, YTO MNPl
3KCMAyaTallid TPVITOBbIX BOJA MNPOHCXOJHUT YyMeHbIeHHe MOLIHOCTI
BOJOHOCHOIrO TMJacTa BCJeACTBHe ero OCYVIICHHs, B3aUMOLeHCTBlie
CKBAXKHI 2KelaTeJbHo CBeCTH MO MHHUMyMa. DTO AocTHraercs JdnGo
pa3MeILeHICM CKBAaXKUH MO JHHHU (TIPH TeX K€ PaCCTOSIHHSIX MexXIy
CKBAzZKHHAMH B3ailMO;ieHCTBHE HX B 3TOM CJiyyae HaHWMeHbluee), JHEO
YCTPOHCTBOM HECKOJbKHX OTHOCUTEIbHO HeOOJbLIUX TPYMMOBBIX BOJO-
3a60pOB, HaXOAALIMXCA Ha 3HAYUTEJbHBIX pPACCTOAHHUAX, a MOTOMY
MaJlo BAHAOINX Apyr Ha apyra. Bompoc o uenecoo6pasnHon THRE
Bonozabopa OOLIUHO pelaercss Ha OCHOBE TEeXHHKO-3KOHOMHUUYECKIIX
pacyeToB (MPOTSiyKEHHOCTb BOJOBOAOB, YHCJIO If MOIIHOCTH HACOCHBIX
craHuitii u 1. 1m.). CxkBaxXHHB BOHL03a00Opa 3aK1aibLiBAIOT OOBIYHO Ha
paccrosHusax 200—400 a apyr or gpyra. Ilpn passeake 6Goanuini-
CTBO CKBaykKHH OVPITCSl TAKOTO iuamMerpa, KOTOpPuLili obecneyuBact HX
1CMob30BaHHe B JaJjdbHelllier KakK 5KCITyaTailHOHHbBIX.

J11 mocTpOCHHA KPHBLIX AeOUTa 113 KakI0ifl CKBaKUHbI MPOH3-
BONATCST ABe-TPII KPATKOBpPeMeHHble OTKAauKH, MPH 3TOM OJHA C Mak-
CHMAJBIIO  BO3MOXKHLIM JI1eGHTOM, COCTaBISIOIMM He MeHee 50%,
a B TpCUMNIoBathbIX Mopolax — He Meitee 65—759% mnpeanosaraeMoro
IKCIayataunoliioro aedura.

[lo namibiyt OUBITHLIX OTKAuex PacCulThiBaiOTCs KOI(P(QHUIIHEH Thi
duabTpaluin BoJoHOoCHOro mi1acta. Onpejedaentie 3THX KO>QQUUHUCH-
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TOB MO OTKadkKamM H3 OTHHOYHbIX CKBayKHH BCeraa CBsI3aHo C BJHA-
HHeM Npu3ab0lHOI! R0HBI 1 CONPOTHB.IEHIA (PUIBTPA, I03TOMY peKo-
MeHAYyeTCs TakKise MPOM3BOANITb KYCTOBbIC OTKAUKH W PACCUMTHIBATH
Ko3(ppuurent QimbTpanid mo mapam nab.1i01aTeIblbiX CKBaKHH., DTH
OTKAUKH MPOH3BOAATCS K3 ABYX-TPeN CKBarKHiH, pa3pe3bi KOTOPhIX $B-
JAKOTCA THIHMYHBIMH A1 paliona B0103ab0pa M Xapakicplu3ywT Heko-
TOpbiC «CpefHue» ycaoBlsa. IIpu 3THX OTKaukKax ONpenessiercst TakKxe
Koz PiHent ypoBHENPOBOAHOCTH MO HAOIIOACMHAA 33 H3MEHEHIEAM
ypOBHEH BOAbI B CKBaKHIAX BO BpPCMEIHL.

Crenyer 3aMeTHTDL MPH 3TOM, YTO CHEIUIAIbIIOE onpelereliic KOIP-
(UUMeHTa YPOBHENPOBOJHOCTH 11€J1CCO00PA3HO MNPONU3BOAITE B TCX
Cay4asix, KOr[Jla TPYHTOBBLIC BOJAbI MPHYPOUYEHL! K TPEUIHHOBATLIM MO-
polan, TAe BeJUMUHHA BOAOOTAA4Yu () Bapbupyer B NIHPOKHX TMpele-
Jax. B peixabix mopozax (mecokx, TaJjeyHHUK), Nperelbl H3MeHEHHS
BOJOOTAAYH Y KOTOPHIX BecbMa He3HauuTeabnbie (ot 0,15 mgo 0,25),
BOJA0OOTAAYA MOKeT NMpHHMMAaThCg paBHO# 0,2 6e3 cyulecTBEHHOI 1.1
MPaKTUKU MOTPEITHOCTH.

[Tonnkenue ypoBHSl BOJAbI B CKBaKHHE, u3 KOTOPOH BeAercs OT-

R
KadyKa ¢ HNOCTOAHHbIM IL€6HTOM, OponopunuonaJbHO BeJHYHHE In —=-

rae Ry — NMpuUBeNeHHbI paauyc BJAUAHHUS. ’
ITo dopmynam (IV, 7) u (IV, 2):

Ry=15) a,t= 1,5thcpt _ (XIV, 1)
P

[TpumeM Kax AOCTATOYHO XapaKTepHble [Js TPYHTOBHIX BOJ, HC-
MOJb3yeMbIX MJs1  1EeHTPaJM30BAHHOTO  BOJOCHAOIKEHIsl, 3HauyeHHs
k=10 m/cyrku, hep=30 m. Cpox sxcmayarauid Boxo3abopa
t=10000 cyrtok, paauyc ckBaxuumn ro=0,10 .
Ry
ro
YyerusiXx BOMOOTHAYN [ AJAS PbHIXJbiX BOJAOHOCHBIX TMOPOJ TOKAa3aHbl
B Tabua. 20.

B 3toM cayuae 3HaueHUs BeJWUHHBI In° MpU pas3anynbix 3Ha-

Tabauya 25
" In R
To
0,10 11,30
0,20 10,96
0,30 10,75

Ecnu npunsaTe B pacuer cpenHee 3HauyeHne p=0,20, To BO3MOXK-
Hasi Haubosiblllas MOTPELIHOCTb NMpH OnpefeseHUd MOHUKEHUS YpPOBHSA
BoAbl B ckBaxkullc He mpesbimaer 3Y%. Ilpu pacuyerax B3aumomei-
CTBYIOLIUX CKBaKMH OTHOCHTE/IbHasi MOTPENIHOCTb ONpejeselns cpe-
30K ypoBHell Oosbiie (MoxeT gocturath 10—159), HO abcontoTHas
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omHOKa MeHblle, TAK KaK Cpe3Ka COCTaBJseT JWllb HeG0.1bIIyI0 OO
OT BeJIHYHHDBI IIOHUIKEHUS B CKBaxKHUHe, U3 KOTOPOH BeaeTcst OTKAuykKa.

YunTbiBas npuBeJeHHble coo0paKeHus, AJS BOJAOHOCHBIX MJACTOB,
CJI0KEHHBIX PBIXJAbIMH TPOHUIIAEMBIMH MO MOPaM OTJOXKEHHTIMH, [t
MoOxkHO mpuHuMath paBHbiM 0,20. B stom cayuae

Ry=3,5V kht. (XIV, 2)

Ilas pacduera MOHM)KeHHS B CKBakuHe, pabotawoieil Ge3 B3aHMO-
JICHCTBHUSA, ClielyeT MOJb30BaThCs cpopMyﬂoi?x (Iv, 20):

So=H — VH ———— < In=% R“
H

Pacuer nopu:Xelu B38HMOII€1°{CTBH7{ CKBaKHH TIPOH3BOIUTCA
no gopmyJde (1V, 21).

Ecnan CkBaKMHBI pacloJ/OKeHbl TpymnaMH Ha HECKOJAbKHX yua-
CTKaX, TO pacyeT B3aUMOAEHCTBUS MeXAYy YyuyaCTKaMu NOPOU3BOAUTCSH
takxe no ¢opmyae (IV, 20). Ilpu stom Bomozabop Ha KaxkJIOM yua-
CTKe paccMaTpHBaeTcsd Kak «OoJblIOfl KOJO0JAel» U B pacyer BBOAUTCSH
CyMMapHbil ne6uT BoAo3abopa, NpHUuer BeJUUHHA 7 SIBjseTcs pac-
CTOSIHHEM Mexkay LeHTpaMHu «0oJblIHX KosoaleB» Cpe3ka ypoBHell
0T paboTbl APYrux BOA03a00OpOB, BJAMUSIIOUIMX Ha JAaHHBIHA Bogosabop,
CYyMMHPYETCS C MOHWIKEHHWAMH, pacCUMTaHHBIMH 1/ Hero 6e3 yuera
3TOTO BJIUSHHS.

IloHn:kKeHHe ypOBHS BOAbBI B CKBaxXHHax BoAo3abopa 11 B OKpPY-
KatolleM paldoHe NpoJ0JKaeTCsi 10 TeX MOop, MOKa JeNpeccus He pac-
MPOCTPAHUTCH A0 PeK, SABJAAIINNHXCA eCTECTBEHHBIMH T'paHHIlaMil BOHO-
HOCHOTO TOPH3OHTA. DTa 3aKOHOMepHoCTh cobJjiogaercss H B TeX C.y-
4asix, KOUZa BOAOIOCHBIM TOPU30HT B 06JaCTH Pa3BUTUSA JIelPEeCcCHOH-
ofi BOPOHKHM mnoJyudaeT MITaHHe HH@HIbTpaUell aTMOoCPepHLIX ocal-
kOB 00Jbllle, YeM H3 Hero oTGHpaeTcss BOALI NMPH 3KCIIyaTaliili.

IlpnHunnuagbHO HHOE MOJAOXKEeHHe cO031aeTcsl B TeX CJayuasx, Koraa
Mo BJIMSHUEM 3KCHJyaTaliuu BoJo3abopa TNHTaHHe TPYHTOBBIX BOL
VCIIHBaeTcst. 310 BO3MOMKHO IPH Madol rayOuHe 3aceraniis rpyHTo-
BLIX BOA B €CTCCTBEHIIBLIX VCJIOBHSIX, KOTAA HCHApeHHe ¢ MOBEPNHOCTH
KanIIsaproil  KaiiMbl CYLUIECTBEHHO YyMeHbliaeT HHOILILTPALHOHHOE
[UTAHNC TPYITOBLIX BOI WJIH Jake CTAHOBHUTCSt CMYy paBHBIM. Takie
VCJIOBHSI CBOMCTBElNb, HaOplidMep, OOWHPHBLIAL ILTOCKIIN  PaBHHHAM,
C102KEeHHBN  (DTIOBHOTASILHAIBHLINIT  [ecKarMil 11 ¢1a60.1pelipoBaH-
HLIMIT pEKaH,

B neHTpabHbIX 30HaX MWHPOKHN MeXkAVPeuHil raydnHa sa’eranid
TPYHTOBLIX BOJ OObIUHO COCTaBAACT 2-——3 M, YKJIOHBI [OTOKA HHYTOMK-
Hbl, JNBHMKEHHC B TI'OPU30HTAJ]bHOM HanpabBJIeHUH MpPakTHUYECKH OTCYT-
CTBYeT, H HakamjauBacable BEeCHOH [Ocje CHeroTasiHlA 3amachl rpyH-
TOBHIX BOJA JIeTOM B 3HAUHTEJbHOIl Mepe M MOJHOCTBIO pacxo-
AylI0TCS Ha Hcrapenve. B Takux yCJAOBHAX KpPHBas ACHpeccHd He 3a-
HHMaeT CBOEro «HOPMaJbHOTO» MOJOXKEHHS, COOTBETCTBYIONIEro BeTIH-
YHHe HHQHUJAbTPaUUu MU KO3Q@HUIMEHTY (QUIbTpauUuM MNJacTta, a Kak
6bl «cpe3aHa» moBepxHOCTbio 3emMau (bunmeman, 1960).
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Ecau mpu skcnaIyarauud TPYHTOBBIX BOJA HX CBoOOAHas MoOBepX
HOCTb ONYyCKaercs 10 TPaHHUbl, HUKe KOTOPOH uchapeHHe MpaKTuHye
CKH OTCYTCTBYyeT {B 30He M30OBLITOYHOTO YBJ/AXKHEHHUS 3Ta TpaHHIlla Ha:
XNOAUTCS TNpHUMepHO Ha raybuHe 3—4 M OT NOBEPXHOCTH 3eMJH), TC
Ha 9TOM Yy4acTKe YCH.IMBaeTCsl NMHUTaHUE TPYHTOBBIX BOJX HHQPHIbTPA:
el aTMoc(epHBIX OCaAKOB. DTO JAONOJHUTEJbHOE MUTAHHE OTPAHH-
uMBaeT pasBHTHe JelNpecCMM KaK B NJjaHe, TakK u B rJjybuHy, GJaaro-
Aaps ueMy depe3 HEKOTOpoe BpeMsf HacTynaer crabuamM3anus ypoBHel
B CKBa)KMHax BOj03abopa, MpuHueM TOHM)KEHHsS YpPOBHell OKaKyTcs
MeHbIlle, 4eM paccY{TaHHble II0 NPHBENEHHBIM Bblllle (popMynam.

Ecu BOab! HaNOpHbie, TO HE3aBHCHMO OT COCTaBa BOJOHOCHOTIC
miacta MO [AHHLIM ONbITHBIX OTKAuyeK MOJIKeH ONpenensiTbest Ko3g-
(HIUEHT Mbe30NPOBOAHOCTH U pAcCUeT IKCIJIYaTAaLHOHHLIX 3afacoB
IPOU3BOANTCS MO (OpPMYyJaaM, NPUMeHSeMBIM JJisl apTe3HaHCKHX BOJ
(Mpu yCNOBUH, UTO B IIPOLECCE SKCIAYaTalldHd ypOBEHb BOJbI B CKBa-
AHHaX He OMYCTHTCA HH¥Ke BOJOYIOPHOH KPOBJAH MJjacra).

Ecan yuyactok Bomo3afopa -pacrnonaraercs Ha OTHOCHTeNLHO He-
GOJBIIOM PACCTOSHHM OT PEKH (MeHbIleM, YeM MOJIOBHHA NpHBEICH-
HOro pajgumyca), NMpHUUeM TPYHTOBBHIE BOJALI HaXOAATCH B Hemocpen-
CTBEHHOW THIPAB.JIHYECKOH CBfI3M C PEKOH, TO pacyeT 3KCIJyaTanUoH-
HbIX 3aMacoB MPOU3BOAHTCS MO Qopiyjas! yCcTaHOBUBUIErOCH MABHKE-

HHA.




Trasa XV

OHEHKA 3KCHNJAYATAUHUOHHbBIX 3AINIACOB
NMOA3EMHbBIX BOJ AJIJIIOBUAJIBHBIX OTJO)XEHHUH
PEYHbBIX JOJIMH

[lonszemHble BOAB AJAMIOBHAJIBHBIX OT.JI0XKEHHH COBpPEMEHHBIX H
JPEBHUX peuYHbIX AOJHH, BbLIIOJHEHHBIX OOBLIYHO PBIXJ006JOMOYHBINH
BOAONPOHULIAeMbIMH NOPOJaMH, urpalT 00JbllIyi0 poJb B BOAOCHAO6-
KeHUH HaceJieHHbIX NYHKTOB M MPOMbBILLIEHHBIX Npeanpusatuil. Peu-
Hble NOJHMHBI MOXKHO NOJApa3iesuTb HA ABe (oJblihe TPYNIbl: L0JHHb]
pex ropHbix ofjacreil M AOJHMHBI peK PaBHUHHBIX ofJacreil.

a5 peuHblX HOJMH TOPHBIX 00Jactell XapakKTepHbl CPABHUTEJNBHO
0oJibLie MPOAOJbHBE YKJOHBI, JOCTUralOUHe HECKOJAbKO COThIX, U OT-
HOCUTEeJbHO MaJdas umupuHa. [loasemHble BOALI B TOpPHBIX [OJIMHAX
06pa3yioT O0OBIUHO MOAPYCJI0Bble MOTOKH, HAallpaBJjeHHbie BIOJb [JO-
JMHBl NapaJjijienbHO pYCAy pekH, MpH 3TOM Ha HEKOTOPbIX YyuyacTKax
10.1MHbl (OOBbIYHO B paCIIUPEHUsX) MPOMCXOAUT HOIJOIEHHEe pPeyHbIX
BON, Ha ApYyrux ydacTkax (mepel CyXKeHHUSIMH) OTMeEYaetTca BHIXOX
POJHHUKOB. Y KJIOHB! MOA3EMHOTO IMOTOKA 3HAUYUTEJbHBL.

B nonnnax paBHHUHHLIX peK BCJeACTBHE MaJOro IMpPOJOJLHOTO YK-
JOHA MOTOK TPYHTOBLIX BOJA HampasJieH NONepeK MOJHHBI.

BonoHOCHBIE TOPH30HTHI, IpPHYypPOUYEHHble K AQJJAIOBUAABHBIM OT.IO-
AKeHUSIM DeyHbIX AOJHH, 00JadaioT psiIoM XapakKTepHbIX yeprT.

|. BopoBMenialomiMMH NOPOJAMU 3THX TOPH3OHTOB SIBJSIOTCS PbIX-
1000.10MOYHbIe OTJIOXKEHHUS, NpOoHHIlaeMble O nmopaM. B poauHax pas-
HHINIBIX peK HaunboJsee pacClpoCTpaHeHbl IleCYaHble W mecyano-rpaBbe-
JHCThIE, perke TaNeYHHUKOBbIe OTJOXKEeHHUsi, NMpHYeM KPYIHOCTb MaTe-
pranta yBeauunBaercss ¢ rayO6uHol. BomorocHbie OT.I10:KeHHST Hepelko
MPUKPBITEL CYrJAMHKaMy 1 rapHaMi. Bo MHOTHX cAydasiX nepexoa OT
00.lee KPYMHOTO K MeHee KPYMHOMY MaTepHAdy pe3KO BbIpaxKeH H
BHYTPIH BOAOHOCHOi TOJIUIH BBIAEIAIOTCH 1IBa CJ108 — BEepXHHH, npen-
CTAB.JIEHHBbIN CyrnecsMH H MCJIKO3CDHUCTBIMH MeCKaMHU, U HMKHHUH (Tak
HasbiBaeMbli ©a3a.bHbIl TOPH30HT), CJIOXKEHHBIH KPYIMHO3EPHHUCTHIMIL
mecKkaMu H TPaBUIHO-TAJeYHUKOBBLIMH OTJOXKEHHSAMH. AJJIIOBHH rop-
HbIX p€K, Kak MpaBMJO, CJOXKEeH KpPYHNHOOOJOMOYHBIM MaTepHaJ/oM,
B KOTOPOM MNpeo0/afarT BajdyHbl, Fanbka, TPaBHUH, HacTo ¢ YHCTHIM
MeCKOM; pacnpeneleHie MarepuHana Mo BepTHKAIM KpaifHe He3aKOHO-
MepHO.

2. O6aacTd pacnpocTpaHeHHs BOJOHOCHBIX FOPU3OHTOB B aJlJIIOBH-
ANBHBIX OTJOMXEHUAX HMeIT OOJbIlyI NPOTAXKEHHOCTb, HeCOM3MepHu-
MYIO C MX IUHPUHOM.
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3. MolHOCTh aJJ/IOBHAJBHBIX OTJOXEHUH MOJHH paBHHHHBIX peK
oGblYHO He mpeBbiiaer 20—25 M W AUlIb B 30Hax Mnepeyr.y6.1eHns
AOJIMH JOCTHraeT HECKOJbKHX HeCATKOB, a HHOTJAa M COTEH MeTpOB.
B ropHbIX AOJIMHAX MOIIHOCTb aJI/IIOBHSi BAPbHUPYET B OYEHb LIHPOKUX
npeaenax.

4. 'ny6uHa 3aseraHusi TPYHTOBBIX BOZ OT MOBEPXHOCTH 3eMJId He-
Gosabliast (Ha mMOMMEHHBIX Teppacax Ho 5 M, Ha JApeBHUX — or 10 10
20 m).

5. BomoHocHBIE TOPH30HTHl B aJAI0BHAJNbHBIX OTJOKEHHAN PEUHBIX
J0IMH OOBIYHO HMEIT CBOOOJHYIO MOBEPXHOCTb M TOJAbKO B 1ecTax,
rJe BOJOHOCHBIE TMOPOJAbl MPHKPBITBI OTHOCHTENBHO BO0YMOPIILIMU
CYrJIHHKaMH M TJIHHHCTBIMH OTJOXKEHHAMH, Hab.Jaioqaerca Hamop B He-
CKOJBKO METPOB, W JHLIb B HCKJIIOUHTENbHBIX caydasX (ApeBHHE HO-
JHHBI) JOCTHTAWOUIHI JEeCITKOB METPOB.

6. PexxuM TPYHTOBBIX BOJ aJ/JIOBHAJbHBIX OTJI0KEHHI TecHo CBsl-
3aH ¢ pexXuMoM pek. /lHHaMHKYy TPYHTOBLIX BOJ aJJ/IOBHATbHLIX OT.10-
/KeHHH pEeYHbIX AOJMH OMNpenenfdioT B OCHOBHOM YCJOBHA X B3aHMO-
CBA3H C TMOBEPXHOCTHLIMH BOJAMH H TOJ3EMHBIMH BOJIaMH KOpEHHDLIX
NOPO.

[To ycaoBuAM B3aMMOCBS3H NOA3EMHLIX H MOBEPXHOCTHBIX BOJ MH0-
JHHBI MOXHO MOApAa3jeHTb HA JBa THMA:

1) peka o6najmaer IOCTOSHHBIM BOJOTOKOM, 3auJsieHHe OTCYTCTBYeT,
NMpH 3KCMJAyaTallid MOA3eMHbIX BOJ HeENOCPEeACTBEHHAas TIHIpaB.Iuue-
cKas CBfI3b MOBEPXHOCTHLIX M MOMA3E€MHBIX BOJ He Hapyuaercs (rpyH-
TOBBIH MOTOK He «OTPLIBAETCHA» OT PEKH);

2) peka nubo JHullieHAa MOCTOAHHOTO BOAOTOKA, JH00 006.181aeT mo--
CTOAHHBIM BOJOTOKOM, HO pPYC.JI0 €€ 3audeHo; NpU 3KCILTIyaTaluil Mol-
3eMHBIX BOJA 3auJjeHHe MOMKeT YCHJIHTbCs, TMOSTOMY MOANUTHIBAHHUSNA
BOJ103a00pa BOXAMH pEKH MPOUCXOIUTb He Oyaer (KpHBasg IeNnpeccHu
«OTPbIBA€TCHA» OT PEKH).

Bo3morken H MPOMEXMYTOUHDIE THH, KOTJa pYyCJo Pewll 3aHJeHo
TOJIbKO Ha OTAEJIbHBIX yuacTKax, a Ha APYTrHX ydacTKax CBs3b NOMA-
3CMHBIX U HOBEPXHOCTHBIX BOJ COXpaHseTcs.

l'upporeosiorHuecKHe HCCAEJOBAHHS OJA OUEHKH 3KCITyaTallMoH-
HBIX 3aMacoB MOA3eMHBIX BOJ a/JIOBHAJbHBIX OTJOXKEHHH HauuHAOTCHA
C TOMCKOB, MpPH KOTOPLIX MNPOBOAUTCS [HAPOTEOJOTHYECKAs] CbeMKa
vacmitrata 1:25000—1:50000. Cremkolt fgojxHa ObITh MOKPHITA He
TOAbKO TJIOLLAMb, 3aHATAS AJAIOBHAJBHBIMH OTJOMXKEHUSAMH, HO H TNpH-
MblKaIoU[He K HUM o6jacTtd pa3BUTHS KOPEHHBIX nmopog. Cbeika noJ-
AHAa JaTh MpeACTaBJieHHe O CTPOEHHH U [EOJIOTHUECKOH HCTOPHU HO-
JHHBI, COCTaBe W YCJAOBHfAX 3aJeraHusi aJJIOBHUAJbHBIX OTJI0XKEHUH,
xapakTepe paciIpoCTpaHeHHd noA3eMHbX BoA. OueHb Ba*KHO BbisiBHUTb
JpeBHUE MOJHHDI, Mepeyriy6JieHns, a B TOPHBIX MOJHHAX — CyzKeHHS
i1 pacuipedusi, Crenyer ycTaHOBHTb, MPOUCXOAHT JIH MUTAlHe TPYH-
TOBBIX BOJ aJi/IIOBHA U3 KOPEHHBIX MOPOA WJM MOCJCAHHE MOTVT pac-
cMaTpHBAThCs Kak HenmpoHuuaemble. Ocob6oe BHUMAHHE JIOJKHO OBITh
veJCHO HCCJIE0BAHHUIO €CTeCTBEHHLIX BBIXOAOB MNOA3EMHBIX BOA, KO-
TOPble B TOPHBIX MOJHHAX ABJAIOTCSH MOUCKOBBIM KpPUTEpHEM MpH Bbi-
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fope wvuyacTka Bojoszabopa. B 3acyulHBBHIX paHoHaX, rie MO Mepe
ylaJeHHud OT PEeKH TMpecHble BOJbl CMEHSIOTCS MHHepPaJJH30BAHHbBIMH,
11€00X0AUMO YCTAHOBHTb TPaHHIY MeXKAY pa3JHUYHbIMII THOAMH MOJ-
3CMHBIX BOJL.

Onniiy W3 Ba)KHeHIINX BOTPOCOB ABJSETCS YycTalloB/jeHHe HaJH-
yls WIH OTCYTCTBHA THAPABJAHUECKOH CBSA3H MeKAY NOBEPXHOCTIIBIMH
B TOA3eMHBIMH BojaMu. Bo Bcex c/iyuyadax JoJKHbI ObIThb COOGpaHbI
JlavHble Mo pexkKUMy pekH. B pallonax, rae pekd He HMeT IOCTOAH-
HOTO BOJOTOKAa, AOJKHA OBITb BBISBJACHA TMPOLOMIKHTENbHOCTb MaIn-
BOAHOTO MepPHOAA, BO BpeMs KOTOPOTO NMPOHCXOMUT cpaboTKa 3anacoB
0A3eMHbIX BOJA, H MHOTOBOJHOTQ, KOT[Aa IIPOHCXOAHT HX BOCIOJHEHHE.

B noaunax ropHblX pek ¢ HeGOJbHIMMH €CTECTBEHHBIMH 3afacaMH
JAJ51 OLUEHKH WX BOCMOJHEHHS BajKHO YCTAHOBHUTb pacXod IOAPYyC/o-
BOTO MOTGKA, BbIEAUB YUYaCTKH, TAe TPOHCXOMAUT MOIJIOH[eHHEe peuliblx
Boa. Ompedesienne pacxola eCTECTBEHHOTO MOTOKAa IO BejHUYHHe TO-
TJOLeHHs, T. e. THUAPOMETPHUECKHMH MeTojaMH, 6ojee TOUHO, UYeM
pacuer nmo ¢opmyse [Hapcu, B ¢BA3H CO 3HAUHTEJbHBIMH BapHalHAMI
K03 pullHeHTa (UABTPALHH a/Ja0BHS.

Ilepeuncnennble 3afauyn TpebyioT 0053aTebHOTO NPHMEHEHUs MPH
cbeMke GypoBbiXx paboT AJS YTOUHEHHS TeOJIOTHUECKOTO CTPOeHHs [10-
aunbl. [locsie mpoBegenuss THAPOTEONOTHYECKOH CBEMKH OpPTaHU3YeTcsl
npenBapHTe/lbHAs pa3BelkKa, MHeNbld KOTOPOH SBJAsSETCAd YTOUHEHHE
Te0JIOTHUECKOTO CTpOeHHs M BbIGOP yuacTKa MAJs  AeTaJbHOH pas-
BEJKII.

Ilpu npenBapHTeJbHOH pasBelke MNPOBOAHTCA OypeHHe CKBaXIH
10 MOoMepeuHHKaM, CeKYLIHMM JOJHHYy, BKJ/AHOYas 30HY MNpHYIeHeHHs
aJ/l0BHST K KOPEHHbIM IMopoJdaM. B J0/JHMHaX DaBHHHHbIX peK pPeKo-
MEHJIVeTCsl 3aKJaAbIBAThb HECKOJIbKO TONEePeUYHHKOB CKBaXKHH C TMpH-
MEPHBIMH pPACCTOSHUAMU Mexay HHUMH 1—3 xm. B gonamHax ropHbix
pex OypoBbie CTBOPBI 3a4alOTCs Iepel YYaCTKaMH cyKeHHH H HHXe
BMajJ1eHHS MPHTOKOB, @ Takxe B 30HE MNPeNNoJaaraeMoro MOTJOLIeHHS
peuHoro ctoka. /115l yBA3KH HOJYYEHHBIX NAHHBIX MEXKAY TONepeuHH-
KaMi OypaTcsi OAMHOUHbIE CKBaxXHMHBl. V3 XapakTepublx /s TreoJo-
THYECKOTO paspe3a CKBa)kHUH (Ha NONepeuyHHKax M OJMHOUHBIX) [0.-
AIb ObITb MPOHM3BCAeHb! NMPOOHble H OMLITHBIE OTKA4YKH AJS Onpene-
JeHHs VIedbHbIX AeOUTOB H Ko3phuumeHTos ¢uiabTpauuu. B rTopHBIX
T0JMHAX I8 XapPaKTEePHCTHKI H3MEHEHHST BOJOMPOHHLAEMOCTH IO
BCPTHKAIM 1[e1eCO000Pa3sHO MpHMeHEHHe METOAa Pe3HCTHBHMETPHH.

Jas vmenbumieRnss obbema OypoBbIX paboT M yTOUHeHHSI MeCT 3a-
JIOXKEHIIs CKBa:KHH TMepel BbiTosHeHHeM OypoBbIX paboT peKoMeH-
AYETCsl MPOBECTH 3JAeKTPOTPOGHIHPOBAHHE HJH  3.1€KTPO3OHAHPOBA-
Hie. DTH reodu3HUeCKHE HCCAeN0BaHHA 0COO0eHHO 3 (eKTHBHH MpH
MOHCKAaX JApeBHHX MOrpeGeHNbIX AOJHH, K KOTOPbIM HepeaKo MpHYypo-
UeHbl 3HAUYHUTEAbHbIEe 3amachl MOA3EMHBIX BOJL.

I1as petrenusi BOMpPoca O CBA3H TPYHTOBBIX BOA C TOBEPXHOCTHBIMH
HeoOX0AHMO TPOBECTH HECKOJbKO OTKAUEK M3 CKBAXKHH, PAaCHOJOXKeH-
HBIX Ha paccrosiuu 10—15 m ot peku. HaOaonatenbnbie CKBaXKHUHBI
IpH 3THX OTKAuKax JOJKHbl ObITb MPOOYpEeHbl HEMoOCPeNCcTBEHHO
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Vv pycdaa pexd Ha oGoux Oeperax. Kpoae Toro, HeoOXOAiIMO IOCIABHTL
rojaiynele Ha6JONEHHST 3a peXHMOM I[OJ3eMHLIX BOJ, 3aJ0:HB He-
CKOJIbKO CTBODOB Ha0.Jl0AaTesJbHbIX CKBAXXHH [Mollepex A0JuHEl. Ha
FOPHBIX pexax B MeCTax BO3MOXKHOTO MOTVICILEeHHS H0J/:KHbl ObiTh 000-
pPYJ10OBAHEL BPEMcHHble THAPOMETPHUECKHE MOCThl BhHILIE H HIKEe MPej-
MoJaaraeMoro yuyacTka MOTVIOUleHHs aJisi TOAHYHbIX HaGawoleHiuil 3a
VPOBHEM, DAacXOAOM H XHMHUECKHM COCTABOM pEUYHBLIX BOA.

Heranbnass  pa3Beika [OJMXKHA [POBOJAUTLCS TMPHMEHUTEABHC
K IpeAnoJaraeMol cxeme pasnelleduss pogozabopa. Ilenecoobpasso
MPOH3BOAUTb OypeHie pa3BejouHo-3KCII1YAaTALHOHHbIX CKBaxIH, pac-
MOJ0KEHHbIX MPUONH3UTEJBHO B TeX ke TOYKaX, UTo H 3KCIiyaTalli-
OHHBIe CKBaKHHbI. Fi3 BCceX CKBaXHH He0OXOAUMO TMPOBECTH OMbITHLIE
OTKAaUKH AJIA OonpefeseHHsa KpUBOH AeOHTa H KO3(pHUHeHTa QH/JbTpa-
UHH TPH MaKCHMaJbHO BO3MOXKHOM Jie6ute. Ha HekoTopblx yuacrkax,
XapaKTepu3yloWHMXCcs BBICOKOII BOAOMPOHHILAEMOCTbIO, CJelyeT Mpo-
BECTH KyCTOBble OTKaukKH. ECaM KopeHHble MOPOAbI, MOACTIHIAONIIE
a’1JI0BUH, ABJAAOTCA BOLOHOCHBIMH, TO H3 HUX CJjellyeT TakKe IpoBe-
CTH OTKA4YKH H otobparth Npobbl BOAbI Ha XUMHYECKHH aHAIu3.

OTKaukH H3 pas3BefOYHO-IKCIIYyATAIHOHHBIX CKBAXXKHUH pPEKOMeH-
avercd NPOBOJHTb LpH MEXKeHHOM TOPH30HTE PEKH, KOTAa ypoBeHb ec
B Ipouecce oNpo0oBaHHA MaJo H3Mensiercsa. Ha yuacTke poKnbI
ObITb TaKkKe 000pyHOBaHbl CKBAXKHHbI JJs HaOGJIONEHIId 3a perXKIMOM
NOJ3eMHBIX BOJ.

MeTogHKa OLIEHKH 3KCIIYATallHOHHBIX 3allacoB IHOJA3EeMHEIX BOJ
B [O.JMHAX MCPBOTO H BTOPOTO THIIOB pa3/iuHbl.

JHoanurr nepacro Thna (C NoCTOsHON THIPABINYECKOH CBA3bIC
DeUHEIX M TOA3EMHBIX BoA). B 3Tux goamnax peka sBasieTcss ecre-
CTBEHHON rpaHuiedl MOTOKA, mpHuyeM ypoBeHb BOZbl Ha 3TOll rpanHLe
HCObITHIBAET Ce30HHble KoneGaHud. IlpH oLeHKe 3KCIIyaTaullOHHBIX
3aMacoB, pacCu#ThiBaeMblX Ha [JIMTeJNbHBII CPOK 3KCILIyaTaliH, pac-
YOThI CJEAVeT MPOHU3BOMNUTb NMPHMEHUTEIbHO K MeXKeHNHOMY YpOBHIO.

IMockoabKy npH 3KCIyaTaudu Bojo3afopa peka sBASETCs HCTOY-
HiIKOM TnHTaHus, naubosee lenecooOpa3HO CKBAXKUHBI 3aK1a1bIBAThH
o JHHHY, MapaJgnicicHofl peke.

Ilpu pacnosoykedHu BoA03a00pOB B JoJHHAX NepBOTO Tima je-
OUTE! CKBAXGHH BO3PAcTAlOT NPH NPHOIMKEHHH BOA03a00pHBIX CKBA-
ki K peke. OnHake 3aKJIafbIBaTh CKBaXKHilbl O4eHb 6.IM3KO OT pyc.aa
He PCKOMEHAYeTCsl, Tak Kak NpuGjukeHHe Bogozabopa K pexe Mpli-
30JIT K VBeJHYeHIl0 HAMOPHKX TpafHeHToOB, UTO MOXKeT BHI3BATb
s3acacpiBafHe HJHCTBIX YaCTHif B IIODbl BOJAONPOBOASIUMX MOPOT, 3a-
HJIeHHE pycida H yMeHbUleHlle (HIBTpAllHH PEYHEIX BOJA K BOjO3a-
Oopy.

Meronuka onpeneleHHss CTemeny 3auJeHHss pycja B HaCTOAMLSe
spessi emlc ciabo paspaGorana. llo-BupuMOMYy, MHHHMAbIBIM J0-
MYyCTHMBIM pPACCTOSIHHEM BoJo3afopa OoT peKu cJjefayeT cuuTaTbh pac-
croanne nopsaka 100—150 . BomozaGopuble CKBaxKHHbI 1€.1€C000-
nasuee pacnojgaraTh Ha NOAMBIBaeMblx Oeperax, Tak Kak 31eCh BO
Bpexs I1aBOAKA MOXET NPOU30HTH CMbIB 3aHJEHHOro <¢Jos TPVHTA.
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Bropofi ecrecTBeHHOH TpaHHleHd, OTHOCHTENBHO TapaJsiedbHoll
peKe, fABJAETCS 30HA NPHUYJEHEHHsT aJTIOBHS K KODEHHbIM TOPOAAM.
Konraktupyomue ¢ ananoBHeM KOpPeHHble HODOAbI IO CTeleHH BOI0-
MPOBOAHMOCTH MOTYT CYLIECTBEHHO DPa3/HuyaThCs.

(ol B R e §
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Puc. 56,

1. BoaonpoBOOHMOCTE KOPEHHbIX OTJOKEHHH MOXKeT OniTb 6JU3-
Ko#l K BogompoBoauMOCTH ananwBHsa (puc. 56). Ilpu ouenke 3kcmnaya-
TallHOHHBIX 3afacoB B 3THX VYCJAOBHSX BOJOHOCHBIH MJAACT CJeayer

Puc. 57.

paccMaTPBaTh KAK OrpaHHueRHblil TOJbKO €O CTOPOHBI PeKH (Mo.ayv-
OoTpaHHYeHHbIl MaacT).

2. Kopennbie mopoabl MOTYT obJaaaTth HacCTOAbKO caalbofi Bono-
MPOBOIIMOCTBIO, UTO TPAKTHUECKH BOIOTPHUTOK C HX CTOPOHbI OTCYT-
ctByer (puc. 57). Ecau paccrosinde or Bomo3abopa 10 DeKH MeHblile
o kKpailHeil Mepe B aBa pasa, ueM pacCTosiHHe OT BojAo3abopa 1o
KOHTAKTa aJJI0BiHs ¢ KOPEeHHbBIMH MOPOAAMH, TO TpH OIleHKe 3amna-
COB B.INSIHHEM BTOPOH BOJOYMOPHOH TpPaHMilbl MOXKHO HpeHeOpeub H
paccMaTpHBaTh TJAcCT TaK Ke, KAk MOJAyOoTpaHHueHHbIH (npHOJHKeHIe
JHHUH B0M03a60pa K KOHTAKTY aJlJIlOBHSI C BOJOYTOPHBIMH KOpeH-
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HbIMH TIOPOAAMH He paliHoHAaNbHO). B ropHbIX AosnuHax HauboJee ie-
Jlecoofpa3Ho 3KCIIyaTallMOHHble CKBAaXKHUHBI 3aK/JajbiBaTh TEpenR Cy-
JKEHHBIMH Yy4acTKaMHu, rje OoObIYHO OTMEeYaloTCsl BbIXOJAbl POJXHHKOB H
aJJIloBHAJbHbIE OT/10:KeHus 06oJiee MPOMBITHI.

3. BononpoBOAUMOCTb KOPEHHbIX OTJIOXKEHHH MOXKeT 3HAUUTEAbHO
NpeBOCXOAHTb BOAONPOBOAMMOCTb AaJJIOBHA. B 3TUX yCJ0BHAX Ha
KOHTAaKTe KOPEHHBIX H aJJIIOBUAJbHBIX OTJIOXKEHHH OOBIYHO BBHIXOAAT
PONHHKM, U BoOmo3abopel uenecoobpasHo pacrosaratb Ju6o B NpH-
KOHTAKTOBOH 30He, KOO HENOCpeICTBEHHO B KOPEHHbIX mopoaax. [las
BCeX B0/03a00pOB, pacloONOKEHHbIX V peKH, XapakTepHa ObicTpas cra-
Ousausalusa ypoBHeH W AeGHTOB, UYTO I[O3BOJSET BECTH pacyerbl 3KC-
NJAyaTalHOHHbIX 3aracoB No ¢opMyjaM YCTAHOBHUBIIETOCS JBHKEHHS.
[Ipu 3TOM MOXKHO MOJNB30BATbCA JAHOO TOJBLKO THAPOJAHHAMHYECKUMHU
MeTOJaMU, JH60 OXHOBPEMEHHO THADABJHYECKHMH W THAPOJHHaMHUE-
CKHMH METOJ1aMH.

FuapoannamuieckHe METOAbI MPHMEHSIOTCH AJS OPHEHTHPOBOUHBIX
pacueToB B CPAaBHUTENbHO TPOCTHIX THAPOTEOJOTHYECKHX YCJOBHSX.
Ilpu6auXenHo, ecaH CKBaXKHHbl DACHOJOXeHB B BHAE MNpPAMOJHHeII-
HOTO pAfa mapaJdienbHo 6epery pekH, MOHHXKEHHE YDOBHS B CKBaXu-
Hax MoxkeT OblTb MnojacuutaHo 1o Qopmyte Mackera—JleiiGensona
nnsa «6eckoneuynoro» psima (IV, 30):

L 5 Q A 2nl
S=H=1 13 [m +5,

Irry,

rae S — MOHUI)KeHHe YPOBHS B CKBajkKHUHE,
)\ — paccTosiHHe MeKJAYy CKBa)KHHAMH;
| — paccTosiHHe OT JHHUH PACHOJIOXKEHUS CKBayKdH [0 DEKH,

@®opmyna (IV, 30) Bbipakaer papBHble, HECKO/JIbKO 3aBbIIIEHHbIE
BeJIHUMHbI TMOHIKEHHH BO BCex CKBaXKHHAX Boao3afopa JHHEHHOTO
pdda, TaK KaK He YUHTHIBAET yBeJHUEeHHs NPHTOKA K KOHUEBbIM yua-
ctkam psifa. CjefoBaTe]bHo, eC.1l MOHHKEHHEe, pACCUHTAHHOe TI0 3TOfl
dopMyJie, He TMpeBbILIAaeT MONMYCTHMOrO, TO 3alachl MOXKHO CUHTaTh
obGecrieyeHHBIMH. OfHAKO cJefyeT NMOMHHUTb, UTO TpH HeGOJbUIOM KO-
TuuecTBe ckBaXuH (opmyaa (IV, 30) moxer nath CHAIBHO TpeyBesH-
yeHHble 3HAUEHUS TOHHIKEHHH H MPHBECTH K HeoOOCHOBAHHBIM BBIBO-
JaM O HeOOXOJHMOCTH yBEJHUEHHS UHUC/A CKBAYKUH HJH JJIUHBI DSANA.

BoJsice TOUHO Be1HUHHBI HNOHHXKEHHUH MOTYT ObiTh Halilenol no ¢op-
MyJe B3aUMOJEHCTBYIOUIHX CKBaXiH, pAaclOJIO’KEHHbIX y KOHTYpa
nutanusa. Kak Oblio nokasano, pacyeTbl MPOHM3BOIATCH METOAOM 3€p-
KaJbHOro oToOparkeHHst M Haslo)KeHus Teuenuit no dopmyne (IV, 28):

— g ! 21 g Pn

rac Q — [e6UT CKBajkKuHbl, B KOTOpO#i OMNpeje/sercs MOHHKe-
HHE ypOBHS;
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[ — paccrosiHie 3TOH CKBaXkKHHBl 10 peKi,

i, ...y — PACCTOSIHHE 3TOH CKBAXKHHBI A0 APYIHX CKBAXKUH BO-
nosabopa, AeGuUTH KOTOPHIX paBHBl Q,...Q,:
01, ... Pn — PACCTOSIHHE 3TOM CKBAXKHHBI 70 3epPKaJbHLIX OTOGpa-

JKeHHH HPYTHX CKBaXKHH B0J03adopa.

Bo mHOrux ciyuadgx NIpH ABYXC/JAOHHOM CTDOEHHH aJlJIIOBHSL peKa
He Tpopesaer cJjalolpoHHUAEMble C/JIOM, CAarawniile BepXHIOI0 30HY
adaoBuda. Torla mpu pacdeTe c/elyeT YUHThIBATH JOMOJHHTENIbHOE
CONPOTHBJICHHE, BO3HHKAlOUlee MpH (PUABTPALMH M3 peKH uepe3 cJja-
OompoHHnaeMbll cjoH. BennuwHa AOMOJHHTENBHOTO COHPOTHRBJCHHS
onpeneaserca no dopmynae B. M. IllecrakoBa (1960):

Al — l/l\mmo cthb J/ Kff;;?o , (XV, 1)

rae K u m — ko3pduunedtsl PUIBTPAUUH H MOMIHOCTb HHIXKHEro,
XOpOWIO BOAOHPOBOJAALIETO CJOS;
Ko v my— To Xe, BepxHero cjiafo BOAONPOBOASALIETO HAU 33-
KaJIbMaTHPOBAHHOTO CJIOf;
b — mupuHa pexy.

Aas mMpokux pex BeauuuHa cth b VKmm =1. Beauunna Al
0

MOYKeT OBIThb OIpefieicHa PAaCyeTOM HO AAHHBIM HabIl0feHWH 32 pexkH-
MOM TpyHTOBbIX Box (bBunpeman, 1957). Yuer [OMNO.THHTENBHOTO CO-
NPOTHB/JIEHHSA 3aKJiouaeTcss B 3aMeHe BeJUUMHBI PACCTOSIHUST HO PEKu
() pacuernoft BeawuuHofi (ly), onpenesasemoit mo Qopmysae:

=1 Al (XV, 2)

B 3TOM C.1yuae mpu NOCTPOEHHH CXeM 3epKaJbHbIX oTo0pakeHi# pac-
CTOSINHST OT pPeaJbHBIX CKBAXHH [0 pEKH A0JKHBI ObITb yBe/dlYellbl
Ha BeIHunav Al

B noswnax eToporo 1Hna (T. e. B ACIIIHAX. NapaxkTepH3YIONHXCA
IOCTOSIHHBIM  IKTII BPEMEHIDIM OTCYTCTBlieM B3alMOCBA3H IMOBEpXHO-
CTHBIX 1 NOJI3e€MIBIX BOA i, CJe10BaTe/lbHO, HeVCTaHOBHBHIMMCH pe-
AMMMOM ABHZKEIST NOA3CMHBIX BOA NPH 3KCILIyaTauMil) HaHOOAbNINI
NPaKTHYCCKMIT HHTEpPEC MOKCT TMPCIACTABIATL CICIYIOUHMH  cayuaii.
Hlrnpusa gonaunp! HeBeAHKa K KOPeHHble NMOpoALl 00.1a1al0T BOJOIPO-
BOAHMOCTHIO 3HAUHTENbHO MeHblle BOJONPOBOAUMOCTH aJJI0BUHANb-
HBIX OTJ0KeHUH. [To3ToMY KOpeHHble OPOABI MOTVT PacCMaTpPHBATHCSA
Kak TpaxKTHYeCKH Hemponuuaembie. [ToCTOSIHHEII BOJIOTOK B peKe OT-
cyTcTByeT. B 3THX ycjoBHAX (puc. 58) HYNKHO YUHTBHIBATH BJAHMSHHE
o6eHX BOMOYIOPHBIX TPaHHU, MPHHHMAS PACXOf HA HUX PABHBIM HYJIO,
1 paccMaTpUBaTh MJAACT KaK OTPAHHUYEHHBIA ¢ ABYX CTOPOH HENpPOHHU-
llaeMbIMH Nopoaamu (maact-nogoca). [ToroGHuble yCa0BHST XapaKTepHBI
s 3acymanBelx obnacrelt (Uenrpanpnbifi Kaszaxcran), a takike a1s
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TOPHBIX peK, ecqad BOJa M3 HHUX MOJHOCTLIO pa3bupaeTcs Ha HppHra-
IIMI0 HJM PYCJO peKll 3auJdeHO.

Bocnonnenne 3amacoB B TakKHX VYCJAOBHAX [POHUCXOJHT TOJLKO
B -OT[e/IbHble MHOTOBOJHbIE TOMbI, MO3TOMY /JIHTEJIbHOE BpeMsT Je-
OMTBl BOJ03a60pOB oOeclneunBaOTCA TOAbKO 3a cuyeT cpaboTKu ecTe-
CTBEHHBIX 3amnacoB. PacnoJjioxeHre BOM03a0OPHBIX CKBAXKHH 3aBHCHT
OT MONIHOCTH BOJAOHOCHOTO TOpPH30HTA H YCJAOBH{l BOCNOJHEHIs 3ala-
COB MNpH 3Kcnayartauunu. HaubGosee paiHonaibHbIM 10 TEXHHKO-3KO-
HOMHUYECKHM COOOpaKEeHHsANM SBJsSeTcsl 3a.J0KelNHC CKBaxKHH B BHIE
ONHOTO HJH HECKOJbKHMX MONepeyHbix PANOB, TaK KaK NPH TaKOM pac-

NOJOXKEHHH CKBa)KWUH JIuMHA BOJOBOAOB I0.JydYaeTcss HaHMelbliefl Mo
CPaBHCHUIO C PAacCHOJOKeHHEM CKBa)KHHl BA0AL JOTHHLI.

Kak otmeuanocb, B TOPHBIX [0.1MHAX B0103a00pbl cJaelyer 3a-
KJ1aAblBaTh Mepel CYXKEHHBIMH YYacTKaMmH H.IH HHXKe BHAafeHHs 00Ko-
BbIX NMPHUTOKOB. B noaunax, rjie MOMHOCTb BOJOHOCHOTO aJl/TIOBHS He-
3HauuTeMbHa M BOCIO.JIHEHHe 3allacoB MPOICXOAIT B KPATKOBPCMEHHBIE
nepHonbl, legecoodpasiice 3aKJIaAbIBATL CKBAMHHBI B BIJIE TPOI0Jb-
HBIX PSIOB AJS yBeJIHUcHHS (poyHTa, Ha KOTOPOM OGYACT MPOHCXOIHUTH
dbuabTpaund BOAbl K CKBaxKilHam B IepHOA BOCHOJHeHHsl. B y3KHX
J0J1HAX ¢ WHPHUHON MpHMeplIo A0 2 KM CJACLYET 3aKAajbiBaTb OAH
PONOJIbHBIA PAJ CKBAXIH, NPH 0OJbIUEH WHPHHC — ABa psja.

IIpu oueHnke 3KCHIvVatauliOHHBIX 3aMacoB B paccMaTpiBaeMbIX Ve-
JOBHAX TMpHUMeEHsIeTcsl THApOAHHaMu4ecku#l meton. [lpu stom mas mo-
JUH, TH€ TIOBEPXHOCTHblEe BOJOTOKH AEHCTBYIOT IMEpPUOAIYECKH, MPOH3-
BOAMTCS [Ba pacyera: pacuyeT cpaboOTKU 3anacoB (B Mepuojs OTCYT-
CTBHUSI CTOKa) M pacueT BOCINOJHEHHs 3amacoB (Mpd HaJuulid BOAO-
TOKA).

Metonuka pacuetoB BOA03a0OPGB B aJJIOBHAJBHLIX OTJIOXKEH X
peuHbIX MO0JUH TpH cpaboTKe eCcTeCTBEHHBbIX 3amnacoB paspaborana
®. M. Bouesepom (1959, 1960). ITonukenne ypoBHs B BOL03aGOPHBIX
CKBa)KHHaX pPacCUUTHIBAETCS B 3aBHCHMOCTH OT CHCTEMbI PAaclo.I0/kKe-
HUS CKBAXHH.

Ilpun pacrnonoKenuM CKBaKHH B BHAE TMONEpPeyHoro psaa MOHI-
JKeHue YpOBHSI B KaxKiaof BOA03a0OpHOH CKBaxHHC Ollipejedsiercs
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tonbko no Qopmyne (XV, 3) nas Ge3HanoOpHBIX BOA H AHAJOTHUHOH
dopmyae (IV, 47) pas HanopHHIX BOA.

B e O h 355 V;ly‘z) ,
S_H-]/H ——7:7\,(1n2—m-+—f‘ (XV, 3)

drta ¢gopMylia uMeeT TakoH ke Buf, yto u ¢opmyna (IV, 30) aas
IPOLOJABHOTO PAfA, PacloJIoKEHHOro y pekH, TOJAbKO BMecTo [ (pac-
CTOSIHME O pPeKH) B Hee BXOZUT BeauuuHa L,=1,12 } ayt — nann-
HOCTb HEHCTBMSA Psla CKBaXKMH B YCJOBHSIX MJOCKOTO mOTOKa. Kpome
Toro, no cpaBHeHuwo ¢ dopmyson (IV, 30) B nelt BTOpO# unen B cKOO-
KaxX yMeHbHIaeTCd B OBa pasa, Tak Kak B 3TOM CJyuyae paccMarpHsa-
eTcsl ABYCTODOHHUH MPHUTOK.

Ecaun B nsacte paboTaioT ABa [MONepedyHbIX psiga CKBaXKHH, TO
K TOHHKEHHIO YPOBHA, paccuuTaHHOMY no ¢opmyae (XV, 3), Heob-
XonuMO nOpubaBUTL Cpe3Ky YpOBHS, 006pasylINyOCcs B CKBaXKHHAX
paccMaTpuBaeMOro psjga npu padoTe CKBaXKMH COCENHEro psiaa.

DTa cpe3ka YypoBHA olpegensercss mo gopmysne:

Qcyn V ayt x
AS = e V% R(———_) (XV, 4)
BKH 2V ayt
Te AS — cpe3ka ypoBHfl B CKBa)KHHax psifa, B KOTOPOM
ONpeAeNsoTcAd MOHHXKEHHd IipH padoTe cocejHero

psana;
Qcym — CyMMapHBI [eGHT CKBaXKMH pAAa, BHISHIBAIOLIETO
Cpe3Ky YypOBHS B CKBaXXHHaX pacCMaTpHBAEMOTo
pana;
X — pacCTOslHHe OT psAAAa, B CKBAXKHHE KOTOPOTO Olipe-
Jensercs cpeska, 10 psifa, BHI3BIBAIOLIErO CPe3Ky;
B — pnnHa psjfa, BHI3BIBAIOILErO CPE3Ky;

X
R(“*’—z]/é;t:)—Q)yHKmm, 3HayeHWe KOTOpPOH  TMpUBOAINTCH B

tTaba. 26.
Taoiuya 26
 x I v '
2 ) s Pl ey R

0 0,564 0,7 0,12
0,05 0,52 0,8 0,09
0,1 0,46 0.9 0,07
0,2 0,38 1,0 0,05
0,3 0,31 1,3 0,02
0,4 025 15 0,01
0,5 0,20 " 2 0,00
0,6 015 |
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IMpu HaaAuuHMI HECKOJIbKHX pPSALOB pacueT CPe3KH ypoBHS OT Kax-
noro psima npousBoautcs mno dopmynae (XV, 4), nocie uero cpesku
CYMMHUPYIOTCS.

Hpumep pacuera. B BogoHOCIHOM TOpU30HTe, TPHYPOUEHHOM K all-
JIOBHAJBHBIM rajeuddkaM B JodMHe OAHOH u3 pek LlenTpanbHOro
Kasaxcrana, Tpebyercs 3ai0uTb Boxo3aGop ¢ neOUHTOM Qeym—
=160 1/cex. Wnpuua ponunnl L=2400 x, MOBEPXHOCTHLIH CTOK B HO-
JHHE OTCYTCTBYeT B TeueHHe 5 JeT, T. e. MPOMOJIKHTEJNbHOCTh pacyert-
Horo mepuofa 1825 cyrok. CpeiaHss MOIIHOCTH aJJIOBHAJbHBIX TaJjeu-
HUKOB 16 #, cpeanull Ko3dduuueHT uAbBTpauUUH, OINpeAeseHHbIH 10
AAaHHBIM OMNBITHBIX OTKauek, 95 m/cyrxu. KospoduitneHT BOZOOTIAUH
0,2. BonozabopHble CKBaKHHBI MpeArno/iaraeTcs pachoJoXKHTb B BHIE
JBYX TolepeuHblx psinoB. Paccrosinne mexny psanamu 4000 x, mexny
ckBaxuHaMu B psany 600 u, pnuna psga 1800 m. KosnuectBo ckBa-
KHH B KaXIoM pAny 4, nebut kaxmo#él ckBaxkuum Q=20 a/cex, pa-
auyc BoponpueMHo#t yactu ro=0,2 x. CymmapHbBlii [0e6HT Ka’kKAOTO
pana Qeym=80 4/cex.

OnpeneasieM Ko3p@QuUHEeHT ypPOBHENpPOBOJHOCTH N0 (opmye
(1V, 2)

Kth 95 . 16 3 2/ .
ay=— =4y =7,6-10° m?/cymku.

ITo dopmyne (XV, 3) paccuuthiBaeM TOHHKEHHE B CKBaXkKHHAxX
psifa, BbI3BaHHOE HemocpenacTBeHHo pafoToil 3TOro psina,

20 - 86,4 (1 600 355176 103-18%)_64 "

S=16—1/ 256 — 5 g \In oo — = 6o
IMo dopmysae (XV, 4) naxonum cpe3ky ypoBHS OT paboTsl cocen-
Hero psiaa

80 - 86,4} 76 107 1825 ( 1000 o
AS=-"—|s0. 0716 2V 76 10(“{82‘5'> L8
Benuuuny R naxopum no raba. 27:
’ 4000
——— e 0,52y=0,19
R( QY76 - 105- 1,895 . 10&) R(0,52)=0

[lonHoe monMkeHHe CKJIAABIBAETCS M3 TMOHMXKEHHs, PACCYHUTAHHOTO
no Qopmyae (XV, 3) u cpe3kH YpOBHS, ONpellesieHHOH Mo QopMmye
(XV, 4).

Syow=S L AS =8,2.

B TtoMm cayuae, ecaH CKBaxKHHBI pacnoJaraloTcsi B BHJE TPOAOJb-
HOTO psija, NMOHMIKEeHHe ypoBHsI olipenenasercs fno ¢opmyqe (IV, 55)
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S Q. R, 2t 3
S:H-—Vﬁﬁﬁ(m +7e-‘]-}-_4_>.

ro

Drta ¢opMyJa BbIBeAeHa MpH AOMYLIEHHH, UTO KaXKAas CKBaXKHHA
Oyaer paborath B 3akpbIToM GJjoKe. [pyrumu CjloBaMu, MPHHATO, 4TO
Kaxaasi CKBaxKHHa cpabaTbiBaeT eCTeCTBEHHble 3amachl Ha yudacTie,
OTpAaHHYEHHOM JHHHSIMH, MPOXOASIHIUMH 4epe3 cepeluHbl PaCCTOSHLI
MEXAy CKBa)KMHAMH H HeNpoHHLlaeMbIMH Gopramu gojuHbl. [Ipu 3ToM
pacuere BeJHUHHBI TOHHKEHHI, ONpejeseHHble AJs Bcex OJIOKOB,
KpOMe LEeHTPaJbHOTO, MOJYy4alTCs HEeCKOJbKO MpeyBeJHYeHHbIMH.

[Tnomaar O0Ka NPHUBOAUTCS K pPABHOBEJHKOMY Kpyry, paauyc
KoToporo R, Kak mokasaHo B pabGore ®. M. boueBepa (1957), ompe-

gejsietcs no gopmyne:
BL v =
Rr': V% ) ()\Vq O)

rie Ry — paguyc 0J0Ka;
B — paccrosiHie MexXAy CKBaXKHHAMH;
L — nminpuva AoiuHEL

Ecan pabGortaer gBa MpoAOJBHBIX psifa CKBaxHH, TO B (QopMmyay
(XV, 5) Bmecro L mnoacraBasiercs L — MoJoBHHA IMIMPHHBI AOJHHBL

Mpumep pacuera. B Tex e ycjaoBHSIX, YTO H B NpeAbIAYIIEM MpH-
Mepe, MPOEKTHPYETCs 3ajloXKeHHe MPOJO0JbHOTO psfa H3 BOCbMH CKBa-
XKHH ¢ paccrosinuem Mexay ckBaxkuHamu 1000 s. deGuTei H paauychl
CKBajKHH Te e, YTO M B MpeAbIAyIIeM IpHMepe.

[To ¢opmyne (XV, 5) onpegesnsieM paauyc 6/0ka

/" BI 71600 - 2400
Rl ==V —Zm =80~

[To dopmysae (IV, 55) paccuntbiBaeMm HOHH:KEHHE YPOBHS B CKBA-
JKHHAX MPOAOJBHOTO psija:

—16— ‘/256 — 2082 (m%fig w2 D0 A0 18 6 75) = 14,2 40

3,14 - 95 8802

M3 cpaBHeHHS TOJy4YeHHBIX pe3yJibTATOB BHJHO, UYTO B JMAAHHBIX
VYCJIOBHAX TNPH TeX e AeOHTaXx H TOM K€ KOJHYeCTBe CKBaXXKHH I10-
HHJKEHHe B CKBAa)KMHAX MPOAOJbHOTO psga OoJjblle, ueM NpPH pasme-
IIEHHH CKBaXXHH B ABYX MONepeuyHblX pagax. B ToM u apyrom cayuae
JKCIIyaTallHoHHble 3amnacel obecrneunBatoTcs. OmHako npu ycrpoicrBe
MPOJOJBbHOTO psila OCTATOYHAs BBICOTA CT0/i0a BOABI B CKBaXKnHe
Bcero 16,0—14,2=1,8 x, uto Moxer 3aTpydHHTh paboTy HACOCOB,
TOTAA KaK MpPH PAacloJiOKEeHHH CKBaXKHH Mo MoMepeyHHKan 3TOT Ha-
nop cocraBasier 16,0—8,2=7,8 .

Bonpocel BOCIONHEHHs eCTeCTBeHHBbIX 3aMacoB B YCJIOBHSX PEUHbIX
AOJHH C NepHOJHYECKH AEACTBYIOIMIHM BOJOTOKOM B YCJOBHSX 3KC-

188



nyaTtalHu petanbHo padpaboransl @. M. BoueBepom (1960). Ecau
JOJMHHA IIHpPOKasi U Bof0o3afop pacrnojioyKeH B 1LIeHTPasbHOH €ro ua-
CTH Ha pAacCTOSIHHH HECKOJbKHX KHJIOMETPOB OT TpaHull Ijacrta, TO
BJIUSIHHUEM MOCTeJHHX MOJKHO IMpeHeOpeub M paccMaTpHBATDh IJ1aCT Kak
HeorpaHHueHHbl. Takue ycJOBHY XapakKTepHbl A/l HEKOTODPHIX yua-
CTKOB KpyIHBIX peUHBbIX JOJHH paBHHHHBIX peK, Ha KOTOPBIX DYycCJo
peKH 3aHjeHO, BCJACACTBHe 4Yero MpH 3KCIOAYaTAUUH [MOJ3EMHbBIH [MO-
TOK «OTKpbIBaeTCs» OT TOPH30HTa peKH. B 3ToM ciyyae olieHKa 3KC-
I.1yaTallMOHHBIX 3allacOB MPOBOAHTCS MO GopMysaM, H3J0KeHHbIM
B ra. XIV.




Taasa XVI

OLEHKA 3KCHJIYATAHLHOHHDbIX 3ANNACOB JIMH3
NPECHDBIX BOJ],

B npupoge JuH3bI NpecHBIX BOJ HMEIOT IUHPOKOe pacrpocTpane-
Hue. IIpoucxoxKaeHHe HX B pPasHbIX YCJAOBHAX Pa3JUUHO.

B pailonax mopckux mnobepexXuH, XapakTepU3YKOLIHXCA OOUb-
HbIMH aTMOC(EePHbIMU OCaAKaMH, NIPU HAJHYHUK MOILUHBLIX TO/LY MEeCKOB
HJY JPYTHX MPOHHILAeMbIX NMOPOA (POPMHUpYIOTCA JIHMH3bI MpeCcHbIX BOJT,
a Take INOTOKM MNMPeCHbIX BOJ, KOHTAKTUPYIOIlHe C COJeHLIMH BOAa-
MH TOJbKO €O CTOPOHBl MOPH.

[lutanHe TakKoro poAa NOTOKOB MNpeCHHIX BOJ, CBA3aHHOE C HH-
¢uabTpaureil aTMoc¢epHblXx 0CaAKOB, B HACTOSlee BpeMs [J0OCTaTOU-
HO XOpOIUO H3yyeHO. IlpecHble BOABI B 3THX YCJOBHAX H3AaBHa 3KC-
nayatupyiorcss B ['onnanauu #H ApPyrux cTpaHax.

Ha ocHoBaHuu ucéiefoBaHUM, BHINOJHEHHBIX B pafionax CpeaHell
Aszuu, B. H. Kynun (1959) BbigessieT cilefylouiHe THNB JUH3 Ipec-
HbIX BOI:

1) moiarakbipHble JAWH3bl BHYTPEeHHHUX pPaHOHOB NYyCTbIHY;

2) JIMH3Bl HU3KOTOpPHBIX U TMpPEATOPHBIX pPaBHHUH;

3) noanecuanble JWHH3bl IIPeCHBIX BOJ B pafioHaX mecuaHold Ay~
CTbIH.

Kpome Ttoro, cjeayer OTMETHTb JHH3bl IpPECHBIX BoJ, (opmupymo-
mMecst Moj pycaasMH, BOMH3M peK, KaHaJoB M Ha OpOILaeMbIX Teppi-
TOPUAX.

[Toarakbipuble JHH3bl TNpeCcHBIX BOJA 00pa3yioTcsi 3a CYeT TakKbIp-
Horo croka. OHu umeloT OObiyHO HeboJbliuMe pasMepbl — OT AoJel
A0 HCCKOJbKMX KB2APaTHbIX KH.I0MeTpoB. O0beM coOjepKalluxcs
B HHX TNPECHBIX BOJL H3MEHAETCS OT HEeCKOJIbKHX ThICAY A0 COTEH Tbl-
cq4 KybOnueckux MmeTpoB. OueBHAHO, UTO TaKOTO poOja JHH3BI Mpec-
HbIX BOJ HMEIOT MECTHOe 3HaueHHe W He MOTyT MpeJCTaB.IdaTh HHTe-
peca [J4 LEHTPaJH30BaHHOIO BOJOCHAOXKEHHS.

JINH3bl HH3KOTOPDHLIX H NPEeATOPHBIX paBHHUH pac-
noJ1araloTcsl B YCJAOBUAX, THe MNOBEPXHOCTHHH CTOK 3HAUYUTENbHO
6osbuie, YeM Ha Takbipax. JIHwb HeGoJblIasg YacCTb 3TOTO CTOKA HOET
Ha (QopMupoBaHHe INpeCHbIX JAHH3, o6pa3yeMblXx Ha CTBIKE MeCKOB My-
CTBIHM C MpeAropHOil TaKbIpHOH paBHUHOH. Pasmepnl 3THX JAHH3 3Ha-
yuTeabHo Gosbule, yeM noaTakbipHbiX. Kak ykassiBaer B. H. Kynun
(1959), Besuuuna nuTaHuA NOAIOPHBIX JHH3 MpeCHBIX BOJ MOZKeET
ObITb CYLLleCTBEHHO YyBeJAHUEHA NyTeM YCTpPOHCTBa crelHanbHblX THAPO-
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TEeXHHYECKUX COOpYXKEHWH, Torga OTAe/NbHble MAOCTATOYHO KpYIHbIE
JUH3bl MPEeCHBIX BOJA MOTYT NpPeLCTaBUTb HHTepec M AJS HeHTPaan3o-
BAHHOTO BOJOCHaOXKeHU4.

B ecrecTBeHHBIX YCJAOBHAX MJOLLaAb OTAEAbHBIX JHH3 JaHHOTO
THOA, T. €. Pa3BUTHIX Ha OKpauWHe MNycTbiHM, gocturaer 15—30 xm?,
a MOILLHOCTb CJ0fl NPeCHBIX W COJOHOBAThiX BoJA KoJaebgaercs B Tpe-
nesax 5—25 m.

[TlogmecyaHsle JAUH3B NYCTHBIHYU XapaKTepU3YIOTCA pas-
MepaMH, H3MEHSAIOUIUMHUCS OT HECKOJbKHX HeCsTKOB KBaJPATHHIX MeT-
pOB 10 MHOTHX COTeH KBaJpaTHHX KHIOMeTpoB. B 0o/bluuHCcTBE Cay-
YyaeB JIMH3Bl MPEeCHBIX BOJA HOJACTHAAIOTCS COJEHbIMI BOJamH, HO Me-
CTaMH OHM pacHOJaralmTCsl HENoCpPeJCTBEHHO Ha PJnHax.

B nycrmnax Cpegsell A3uM rUApOreosOrHYeCKHMH H3bICKaHHAMH
BBIABJIEHO HECKOJbKO JIOCTATOYHO KPYMHBIX TOXAMEcCUaHblx JUH3 Mpec-
HbIX BoJA. HanMenblise W3 HHX cojep:kaT COTHH MHJJIHOHOB KyGuue-
CKMX MeTpOB INpPeCHOH BOAB, a HauboJiee KpymHble — MHJJIHAPAB KY-
OUYECKUX METPOB.

ITo nanppim H. T'. llleBsenko (1959), omna u3 Takux JMH3 xapak-
TepU3yeTcsl BecbMa OOJbUIMMH pa3MepaMHd B IJaHe, a MOLLHOCTb CJ0$
NPECHBIX BOJ HCUHCAAeTCHd AeCATKAMI MeTpPOB. YCJIOBUS 006pa3oBaHud
MHTaHUA NoLo0ioro poAa KPYNHBIX JWUH3 NMPEeCcHBIX BOJ MOKa elle He-
AOCTATOYHO BHISIBJEHBI; B HACTOfAllee BpeMs HeT €JHHOro B3rasija Ha
HX MPOUCXOKJAEHHNE, HO HaJuuyue MUTAHHSA KPYMHUbIX J1iH3 TPeCcHbIX BOJ
SIBJSIETCA HECOMHEHHBIM, TaK KaKk HHaue CYHleCTBOBaHHE ITHX .IIH3
0Ka3aJ0Ch Obl HEBO3MOKHBIM.

HMwmeroninecss 1aHHble O JHH3aX NpeCcHbIX BOJ NYCTHIHHBIX H T0.Y-
NYyCTHIHHBIX 00J1acTell MO3BOJSIOT CUUTATb, UTO 3TH JIH3bH OOBIUHO
pa3BHTHl Ha (pOHe KPYMHLIX MOTOKOB MHHepasu3oBaHHbix Box (KyHuH,
1959). B GoabuiuncTee cayuyaer obliasi MHHepaau3alHst COJEHbIX BO
He npeBbiwaer 40—50 e/1, Tax yto paszaHUHS B YAeJIbHLIX Becax H
BA3KOCTAX IPECHbIX M COJIEHBIX BOJ HeBeJHKH. Y/eJbHblil BeCc BOJ M3-
mensiercs B npexeaax 1,0—1,03, a sasxocts 1,0—1,3 cn3. Ilopamoxk
H3MEHEeHHUs YIeJbHOro Beca BecbMa MaJtd, a BA3KOCTH HEBENUKH U KO-
aebaHus X He BBIXOAAT 3a INpeJesbl H3MeHeHHd KO3(PQHUIUeHTOB
GUAbTPAaUMH BOIOHOCHBIX TOPOJ M TOYHOCTH 1X onpejgeneHds. Ha
3TOM OCHOBAHHH TPH PacCMOTPeHUH (GHJAbTPAlHH NMPECHbIX H COJEHLIX
BOJL pas3/iMyHeM HX N0 BS3KOCTH H MJIOTHOCTH TpeHebperaior.

B npouecce paGoThl cKBa*KHHbI, 3KCNAYATHPYIOUIEH MPeCHble BOMH,
nojJcTuaaeMble CoJeHbIMH BORaMH, Moj puabTpoMm obpasyercs «s3bIK»
COJIeHBbIX BOJ, TOCTENEeHHO MPOABHUTAIOIHACA K QUIbTPY CKBAXKHUHDI.
[Ipu Gonee uau meHee 3HaYUTENbHOM HebuTe CKBAaXKHHb!I COJIEHble BOLBL
JOCTHTaT QUJAbTPA, NOCAE 4ero MHHepaJau3aius OTKauMBaeMO#l BOJLBI
MOCTENEHHO BO3PACTaeT U C TEUeHHEM BPeMEHU BOJa MOXKeT CTaTh He-
NpUrogHo#i K ynorpebieHHIO.

[Ipu nexoTopo#i BenuuHHe [1e6HTa CKBa)XHUHbI, ONpenesseMoil pas-
HUIEH B yAeJbHBIX Becax NMPEeCHBX W COJeHbIX BOA M TOJOKeHHEM
¢uabTpa B BOJOHOCHOM NJacTe, MOXHO H30exaTb NMOJCACBIBAHHA CO-
Jenbx BoAd. Ho B cBf3u ¢ He3HauuTenbHON pasHuuell B yAeJbHbIX Be-
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caXx TNpecHbIX H COJdeHbIX BOjI, HCKIWOUUTh IOACACHIBAHHE MOCJAeIHHUX
MOKHO JHIIb TPH BecbMa MaJblX AeOHTax CKBA)KHH, He HMEIOLIHX
CKOJbKO-HUOYb CYIleCTBEHHOTO MNPaKTHYECKOTO 3HayeHus.

Bpema (7), uepe3 KoTopoe HauMHaeTcs NOJCACbIBAHHE COJEHBIX
BOJ, ompefaensercd no npubjamxenHoi ¢opmyne (XVI, 1), BbiBOg KO-
Topofi naercss B pabGore B. JI. BaGywkuna (1960).

WW/‘/’W//W///?////‘% %

Puc. 59.

T — 2500, [ﬁgrl’f — (my— b)(c*-+ b2 - cb) +

Q
+(c+ bRV eh - (arc tg T —”:)] (XVI, 1)
V ¢ch ¢
rae T — BpeMs OT HayaJa OTKAUKH;
(Q — 1eOUT CKBAXKHHBI;
Po — aKTHBHAA MOPHCTOCTb BOJOHOCHHIX TOPO.;
Mo ~— MOUIHOCTb €104 NpecHBX BoA (puc. 59);
b=c41[— paccrosnue Hu3a (PUJIBTPA OT CTATHYECKOTO YPOBHH,
NpH 3TOM [ — j/nHa QUABTPA CKBAXKKHHBI, ¢ — PacCTOs-
Hle BepXa (HJAbTPa OT CTATHYECKOTQ YPOBHA.

Bpems T onpege.asiercsi NpOpOJIKHTEIbHOCTBIO NEpPEMelleHHsT Bep-
(IHHBl «A3BIKa» COJEHBIX BOJ OT I'pPaHUIBl MPECHbIX H COJEHBIX BOj [0
duabrpa ckBaxunbl. ®opmyna (XVI, 1) npumenuma, eciu ¢HUABTP
CKBaXXHHbl pacrnoJjaraercsd B BepXHel MOJOBHHe BOJOHOCHOTO IJACTA.

B oanopogHOoM To GUIBTPAIMOHHBIM CBOHCTBAM BOLOHOCHOM IJja-
cTe Haubo/biliagd MHHEPaJU3aLHUs BOAbl, 3a0UpaeMO#l CKBaXKHHOIM,

onpelensercsa no Gopmynae
C=C,—(C, — C)) 7, (XVI, 2)
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rie C — nauboabiiast  MuHepaJdu3alus  BOJAbI, NOJyuaeMOH
CKBa K HHOM,
C: u Cy— MuHepaau3alus COJEHBbIX H TNPECHbIX BOJ;
Mo ¥ H — MOUIHOCTh ¢€JI0f1 TpecHbIX BOA M 00mias MOILHOCTh
BOJIOHOCHOTO I1acTa B €CTEeCTBEHHBIX YCJOBHSX.

Ecin C<<Cy, rne Cyx— jponycTuMmasi KOHAWIHOHHAsi MHMHepaJu3a-
1S OTKAyMBaeMbIX BOJ, TO 3KChAJAyaTauusd NpecHbiX BOJ BO3MOXHA

S ETIRURIPISETEITI R eI DN PR FRTLAP I IR
i
yA
Puc. 60.

6e3 BCSIKHX MepONpHUSATHH NO 3allWTe BOAO3abopa OT MojcacbiBaHHs
COJIEHBIX BOJ CHH3Y.

B cayyae, korna mMuHepadu3auus 0TKauMBaeMOll BOJAbI MO pacueTy
npesbiniaetr KOHAULNOHHYIO (C>=Cy), 3KCnayaTtauus npecHbX BOJ BO3-
MOKHA HIIb C 3allHTOH OT NOACACLIBAHHS COJEHbIX BOI CHH3Y.
bopbba ¢ mnoacacbiBAaHHEM COJelibIX BOJ CHH3Y BO3MOKHA HPH 3KC-
miyaTaludd TNPECHBIX BOJ cnapeHHbIMH ckBaxuHamu (bBabymkun,
1958, 1960). Ilon crnapeHHbIMH CKBa)KHHAMH HOHHMAIOTCS JIBE PSAOM
pPacnoJoKeHHble CKBAKHHbI, M3 KOTOPbIX OfiHa obGopynoBaHa QubT-
pPOM B MpecHbIX, a JApyrasi B MHHepaJdH30BaHHBLIX Boxax (puc. 60).
B nanpueiimieM Mbl OyleM Ha3biBaTb HX COOTBETCTBEHHO BepXHeH H
HIUKHEeH CKBa)KUHOMU.

[Ipu omHOBpeMeHHOI OTKauyke H3 CHNapeHHBIX CKBa)KHH TNPECHBIX
M COJIEHBIX BOA MEXAY QHUJIbTpaMH CKBaXKHH oOpasyercsi MNOBepx-
HOCTb pasfena NOTOKOB, NMUTAIOLIKWX CKBayKHHBL. K BepxHel CKBaXHHe
nocTynaer BOJA H3 4YacTli BOJOHOCHOTO CJIOS, PacloJIOKeHHOH Haf
rpaHyileil pa3fena NOTOKOB, a HH)KHSAS CKBaKWHA NMHUTAETCS] NOTOKOM,
JeKallliM TOA TpaHulell paspeda. [las I[CKJAIOUEHHUS TNOjCAChIBaHUS
COJIEHBIX BOJ BepXHeH CKBaXHHOH HEOOXOAHMO, 4TOOb rpaHulla pas-
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Jeja TIOTOKOB pacmoJjarajiach Bbillle TPaHHIBI MPeCHBIX H COJEHbIX
BOJ HJH, B IpeldeNbHOM CJjydyae, 3Ta rpaHuua, AedopMHpOBaHHas
B Npolecce OTKAuyKH, AOJIKHA COBNajaTh C rpaHunell pasjgena moTo-
KOB K CKBaHHaM.

Ha ocHOBaHHM TeOpeTHUeCKHX COOOpaKeHHi H OMbITOB B IIeJeBOM
aotke, mnpouspeneddbix Bo BCEI'MHI'EO, 6bi10 ycranosaeHo, 4TO
B OJHOPOAHOM BOJOHOCHOM IMJacTe AJ5 HCKIIOUEHHS MOJAcachbiBaHHf
COJMeHbIX BOJA BepxHeHl CKBaXXHHON OTHOLUeHHe Ae6HTOB A CKBaxHH,
3abupalouiux MpeCHble H coJeHble BOABI, He AOMKHO OBITH 00ablle
OTHOIIIEHHsT CPENHHUX MOUIHOCTeH NpPECHBIX H COJIeHbIX BOA, T. €.

N o M0 (XVI, 3)

Qc\ my’

rae Qn H Q¢ — AeOUTH CKBaXKHH, 3a0HpalollUX IpecHble H COJeHble
BOJHI;
My W My — MOIIHOCTH CJI0eB MPECHBIX H COJIEHbIX BOJ.

[Ipu pacuere paboThl crnapeHHbLIX CKBaKUH ONpenensiior:

a) BeJHYHHBbI A C momoibio 3aBHcHMocTH (XVI, 3);

6) moJaoeHHe TpaHHUbl pasfesa NOTOKOB IO OTHOLIEHHK K cra-
pEHHBIM CKBaXXHHaM M0 BEPTHKAaJbHOH OCH 2 Mo (opMye:

1 1 1 1
)‘<b1+z— c1+z_z—bl+ z-—c;)—*'

! 1 1 1 1
T 7;_(H+c’~z + H¥»b2’—z+H—b2’~z—_ H—¢ —_Z’)ZO’(XVI’ 4)

Y

rje [y — pnuHa ¢QuabTpa BepxHell CKBaXKuHbi, 3abupalouleil
npecHble BOAbBI;
[y — 10 Xe o5l HUXKHEH CKBaxKHHbl, 3abupalouleil coJe-
Hble BOJHI;
€} — pacCTosiHHe OT CTATHYECKOr0 YPOBHSI OO BepXHEro
KOoH1a ¢(uiabTpa CKBaXXHHBI, 3abHpaloulel mnpecHble
BOJBI;
¢’ — pacCTosiHHe OT HUXHEro KoHua QH/AbTpa CKBaXKHHH,
3a0upaouieli cojeHble BOAbL, 10 NOJAOUIBBEI BOJOHOC-
HOTO mJacrTa;
by=c;+!, — paccTosiHle OT HH)XHero KOHIIA BepXHero QHIbTpa
70 CTaTHUYECKOro YPOBHS;
by’ =c’+ 1y — paccrosiiHe OT BepxHero KOHIA HUXHero QHJabTpa
J0 MOAOWBLI BOAOHOCHOTO MJAacTa;
H — MomHoCcTh BOAOHOCHOTO MJacTa;
Z — paccTosiHHe OT TrpaHHuiBl pas3fiela NOTOKOB K CKBa-
XKHHaM J0 CTaTHYECKOTO YPOBHA MO OCH (PHJIBTPOB
(ocb 2); onpellensiercd myteM nopbopa.

[eOuT BepxHell CKBaXXHHbl oOnpelefsercsd B CHapeHHOH CHCTeMe
no gopmyJae:
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2rkHS,
Rn 9
Fo

Q.= (XV], 5)

in

rae S, -— NoHHXKeHHe YPOBHA BOABI B BepXxHell CKBaXHHe;
fo — pacyeTHbBIH paAuyc (PUIbTPA CKBAXKHUHEI C y4eTOM ee Heco-
BeplueHcTBa (cM. . [V);
¢2 — KO3Q(PULHEHT, CBA3aHHBI!l C BJHSHHEM OTKAUKH M3 HHXHel
CKBAXXHHBl Ha IOHHXeHHe YpPOBHs BOJB B BepxHefl CKBa-

KHUHE:
1 15
p=—= ( £+ Ig ) (XVI, 6)
g= (QH—bx) (H + 171),
E:l b2—b1 QH—Cg—'bl
wr—pr T =%
rae Ci1 U Co — paCCTOHHHﬂ OT CTaTHYeCKOoro ypOBHﬂ A0

BePXHHX KOHHOB (HUJBTPOB CKBaXKHH,
3a0uparoluX NpecHble H COJieHble BOAHI;

by=ci+1 u by=cy+1y — paccronaHHsg OT CTATHYECKOrO YPOBHS
A0 HUXKHHX KOHLOB (DHJIBTPOB CKBa-
XHH, OTKAUUBAIOIIHX IIpeCHble U coJe-
Hble BOJHI.

Ecau pgnuna Quabrpa HUXHell CKBaXKHHbI HeBeJqHKa 1o cpaBHe-
HUIO C MOIIHOCTBIO BOAOHOCHOro nnacra (le<<!/sH), To BrOpHIM Cna-
TaeMblM B BBIP2KeHHH IV £y MOXKHO IpeHeGpeub.

Je6uT HUXHell CKBAaXXHMHbI CHAPEHHO# CHCTeMbl MOXeT ObiTh BbI-
yHucaeH no gopmyJe:

Q=3 (XVI, 7)

[MpuBenennble Boillie GOPMYJIbl, OTHOCAUIMECS K OJHOH CHCTeMe
CnapeHHbIX CKBaXKHUH, JeHCTBUTENbHBI M B YCJOBHUAX B3auMojeil-
CTBYIOIIMX CKBAXHH [Jisl CJyyaeB, KOTJa pAacCTOsiHHe MeXJy CKBaXH-
HaMH MpeBHIIAeT MOLHOCTb BOJOHOCHOrO IJIACTa.

Ecnau rpaHuna IlpecHBIX W COJeHbIX BOJ B IJaHe yjgajeHa OT BO-
Jo3afopa Ha paccTosHue, Npesblmiamoniee B 1,5—2 pasa nonepeuHnble
pa3Mepbl yyacTka BoAo3abopa, TO MOCJAeRHHI MOXHO paccMaTpHBaTh
Kak 60JbIIOH KOJOZe! ¢ NeGHTOM, paBHBEIM CyMMapHoMmy He6GuUTY Bcex
CKBaXHH Bojo3abopa.

B takom cayuyae BpeMs liepeMellleHHSl I'paHHUIBI NMpPeCHBIX U COJe-
HbIX BOJ MOXeT OHITH olipeleseHo, KaK 3TO CleldyeT H3 psna pabor
(Hapuwiii, 1956; Ilecrakos, 1950), no ¢opmye:

—_— r?—r? aV
t_“@@" (XVI, 8)
rae f{-— BpeMs, HeoOXOAMMOe Ha TNepeMellleHHe f3bIKa COJEHBIX BOX
B MJaHe OT TpPaHUIbl JHH3Bl 10 3aJaHHOH TOUKH;
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ro — pacCcTosinie OT CKBajkHHbl, 3aMeHsdIollen Bojg03adop, A0 rpa-
HUIlbl JMH3bl B HayaJbHblH MOMEHT BpEMEHH;

r — paccTosiHHe OT CKBa)KHHbI JO BEPUIMHBI fA3blKa COJICHLIX BOI
Ha MOMEHT BpeMeHH /f;

a — napamerp, onpejejsieMblii H3 COOTHOILEHUS:

al’=—=A;
A= XV
4’7\'.ayp()hcp ’ (X\/ I, 9)
Aep — CpenHAs MOIIHOCTb BOJOHOCHOTO IJacTa B MNpouecce paboThl
Boj03abopa.
Ine
—_—t = — - = 17— - - R VR SN
—_ ﬂé’_,,/ NESG (U S S
J . T 7/ _ P 1
4 B SR /SN IR Y SN NV B A
— i - _ 2___;; e

U PR _T_._J_mJ__,_L B I NNV U
Puc. 61,

3Hauenus Ing B 3aBMcHMOCTH OT InA mnpuBenenn Ha puc. 61 (1o
r‘.’
®. M. bouesepy). Ilpu 17 <01 dopmyna (XVI, 8) mpusomircs
)Y
K BIi1y, OTBeYaloUleMY YC.JI0BHSM YCTAHOBHUBIUCTOCS [BHKEHHS:

mp e (s — re
t—= " C‘"z)* : (XVI, 10)
3auta BoAo3adopa, pacnogoyKeHHoro BOAW3H OAHOH W3 Trpanull
JIIIH3bI, OT noAcacbiBaHuda COJJEHbLIX BOJL OCYU.[@CTBJIHGTCH YCTpOﬁCTBOM
ApYroro Bomgo3afopa B 30He paclpOCTpaHeHUs] COJMEHbIX BOJ.
3aulUTHBIN BOA03a60p O0J1KEH HMeTb MMPOH3BOANTENbHOCTh, paB-
Hle CyMMapHOIjI HpOH3BOII,HTeJIbHOCTH SKCHJIyaTaLLHOHHOI‘O BO0O3a-
6opa, U pacnosaratbCsd NpPHMepHO CHMMETPHYHO S3KCIJIyaTalHOHHOMY
MO OTHOUIEHHIO K NepBOHAYaJNbHOH rpaHHlle NPECHbIX H COJEHBbIX BOI.
[Ipu pasmeinenud BOH03aGOPOB HapsAAy C TaKuMu (akTtopamH,
KaK MOUIHOCTb CJIO€B NPECHbIX W COJEHBIX BOA, NPOHHIAEMOCTb IO~
pOIL, CTelleHb HX HeOILHOpOIIHOCTH H Ap., HpPlHHMaeTCH BO BHHMaHHUE
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u Qopma JHH3b B II1aHe. BaHBIM YyCJO0BHeM $IBaseTcss paBHOMep-
HOCThb CTSICHBaHWsI KOHTypa JxH3bl. ObecleueHile 3TOro Yyc/a0BHSA CO-
OTBETCTBYyeT HaH0o0.1ee pallioHaJbHOMY pa3MelleHHI0 BOM03abopoB Ha
JIUH3€e, TO3BOJSIIOHIENY MpH cOO.IOJEeHHH psijla APYFHX YCJOBHH ole-
HHTb MaKCHMaJbHble 3KCOJdyaTallHOHHble 3anachl NMPeCHBbIX BOJ JHH3BL

Korpa xkpynHasi nuH3a HMeeT GOpPMy, NPHOJIHKAIOUYIOCA K OKPYXK-
HOCTH, TO OJHMH HJIH HeCKOJbKO B0A03a0OPOB CJA€AYyeT pPa3MeCTHTb
OJiKe K UeHTPY JAuH3bl. Eciau nAuH3a mpecHBIX BOJA HOCTATOYHO BBITS-
HyTa, BOAO3a6Opbl 11€1eC006PAa3HO pacHoJ0KHTb N0 [NJAHHHOH OCH
JIMH3BI, €caH JApyrde HnokasatedH 3TOMY He npensaTtctsyior. Bogozabop
MOKeT NpeacTaBUTb cOOOH JHHCHHBI{ PSAA CKBarzkHH.

Pacuer skcmayaralliOHHbIX 3aMacOB NPECHLIX BOA MNPOM3BOAHTCH
¢ yueToM OCOGEHHOCTel, CBA32HHLIX ¢ PaboTO#l clapeHHBIX CKBaXKHH
H CTATHBaHUA KOHTypa JuH3bl. Popmytaa aJad pacdyera TOHHKEHHS
YPOBHS BOJAB! B 1000# CKBazKHHE ¢ (PUJIbTPOM B MPECHBIX BOAAX HMeeT
CAEAVIOLHH BHIL:

1 Qni 2, Sa\ ! K \1 : ¢
sm._m@[ I, g QE( Myt)], (XVI, 11)

rue Qni——HpOHSBOﬂHTeJleOCTb JaHHOA  CKBaXlhbl, 3abupatoluei
npecHble BOJbI;

Q: — cymMMapHbi 1e0UT BepXHEH W HUXKHEH CKBaxKuil chnapeH-
HOU CHCTEMBI;

S,i — TOHH:KeHHe YPOBHS BOAbI B BEPXHEH CKBAaXKHHE,

ro — NpHUBEILEHHBIH pajguyc (puabTpa CKBa:kuHbl, 3ablpatoileil
TIpecHBIe BOJbI, C YUYETOM HECOBEpINEHCTBA CKBAXKHHBIL,

r; — paccTosiiie OT CKB2XKHHbI, B KOTOPOIl onpelpesdercs moHi-
’KeHHe YPOBH$1 BOMAbL, A0 [-TOH CKBaxKHHbl BoAo3abopa;

n — YHCJa0 map CKBaxkKnH Bonosabopa;

09 — KO3(DGhHIMEHT BJUSHHA OTKAUKH 113 HHMXKHCH CKBa*KHHbLI Ha
MOHMN(EIIHe YPOBHS BOIbl B BCPXHEH CKBaxiiHe, Onpeje-
asiembiil o gopwvyae (XVI, 6);

My, — I1OMOMAHUTEJAbHOE COMPOTIHBJICHHEe HAa HECOBEPUIEHCTBO BEpX-
Hel CKBarKHHDL

OpueHTHPOBOUHAS OlleHKa 3KCMJAyaTallMOHHBIX 3anacoB JHH3 mpec-
HbIX BOJ MOXKeT OblTb NpOii3BegeHa METOAOM aHaJJoTHuH C MOMOLLbIO
CJAeNyIoUes 3aBUCHMOCTH:

Q= Q. 77, (XV1, 12)

rage V,— ecrecTBeHHble 3anachl MNpEeCHBIX BOJ JHWH3bBI, 3KClJayara-
IIHOHHbiE 3allachl KOTOPOH H3BECTHHI;
V,-—TO e AJa5 JHH3bl, 3KCIJyaTanHOHHbIe 3amachl KOTOPOil
OTpeaesiioTCs;
(Q, — 3KcnayaTallMOHHbIE 3amachl AaHHOU JIHH3BIL.
Caenyer yuyHTbIBATh, UTO YCTAHOBJEHHE MOLIHOCTH TIPECHBIX BOJL
B Mpejesax JHH3bI, [0J0XKEHHSI NMOBEPXHOCTH ee 3epkKana H Ko.1eba-
HUS €ro BO BpPEMEHH Ha Pa3/HUHBIX yyacTKax Jaer J/HIlb KOCBEHHSIE
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JaHHble, XapaKTepH3ylollHe nutaHue auH3bl. Ilostomy, korma pac-
yeTbl BOA03200pOB MOA3EMHBIX BOJA OCYUIECTBJSIOTCH C Y4YETOM Ha-
yaJbHOH CBOOOAHO! MOBEPXHOCTH JHH3bI M AEHCTBHTEIbHBIX MOILIHO-
CTell MPEeCHBIX U COJEeHbIX BOJ, 3KCIJyarTallHOHHbIE 3aMachl BKIIOUAOT
B ce6sl KAaK eCTeCTBeHHble 3amMachl, TakK H €CTeCTBEHHble pecypcChl,
o0yCJOBJIeHHbIe NHUTAHHEM (BO30GHOBJsieMble 3aMachl).

B 3amayu ruaporeosOruuyeCKHX HCCJAEAOBaHHUHA, NPOH3BOASIL{HXCSA
IJis OLEHKH 3KCIJIYyaTailMOHHbIX 34MacoB JHH3 NpecHbIX BOA, BXOIHT:

1) H3ydeHHe DAHHBIX O pasMepax H KOH(QUrypauHH JUH3BI [IPECHBIX
BOJA B NJaHe H B pa3pese;

2) omnpejeseHue MOIHOCTH COJEHBIX BOA M XapaKTepa H3MeHeHI!s
ee B mpejenax JHH3H;

3) xXapakrepucTuka cBOOOJHOH HJIH TNbe30MeTPHYECKOH HOBEPXHO-
CTH B MNpenejax JHH3bl NMPeCHBIX BOA, a TaK:Ke MOBEPXHOCTH pasje.la
MpPeCHbIX H COJIEHBIX BOJ;

4) XapakTepHCTHKAa XHMHYECKOTO COCTaBa IPECHbIX M COJeHbIX
BOJ, NpUyeM COJIeHble BOJAbl JOJXKHBl ObITb 0XapaKTepU30BaHL U B He-
KOTOpOM yjaJieHun (1o 1—2 k#) oT rpaHuibl JUHSDI;

5) xapakTepHCTHKa (HUAbTPANHOHHbIX CBOHCTB MOPOJ B 30He Mpec-
HbIX H COJIeHbIX BOJ ¢ BblJe/JeHHEM JIMH3 H MPOCJI0€B [JHHUCTBIX IO-
pPOX B BOJOHOCHOH TOJILE;

6) H3yuyeHHe CcTeleHM HEOZHOPOAHOCTH NMOPOJ B NJaHE u B pa3pese
C TNOCTAHOBKOH OMBITOB MO OMpefesJeHHI0 aKTUBHOH MOPHCTOCTH MOPOA.

[TouckoBble paboThi 3aK/JIHOUYAKOTCA B NPOBeAeHHH THAPOreoJoruye-
ckofl cpemku Macmraba 1:50000—1:25000 ¢ mupoxum mnpuMele-
HHeM TeOQHU3HUYECKHX M re06OTAHHYECKHX MeTOoH0B. M3 reodusnueckux
MeTOJ0B Ha CTaaHH MOHCKOB MOIYyT OblTb NpHMeHeHb pa3paboTaHHble
U ycoBepluieHctBoBaHHble Bo BCETHMHTEO (H. A. Oruassy,
O. M. Msackoscku#i u B. A. Wlemmypun): 1) paauoxkun (gas mo.ay-
yeHMsl JAaHHbIX O Pa3BUTHH JIMH3 B NJaHe); 2) 3JMeKTpopaspeloyHble
(nnsi onpepeneHMs MOIMHOCTHM JIHH3 HNpeCHbIX BOJA H pas3BUTHA HX
B MJaHe).

Bypenue MouCKOBBLIX CKBaXHH C OTGOpPOM Mpo6 BOAbI H MPOGHBIMHU
OTKAUKaMH MPOH3BOAMTCA JHIIb B OTJEJbHbIX TOUYKaX.

[IpensapurenbHas pas3Begka JHH3 MNPeCHBIX BOJ OCYIeCTBIAETCSH
B OCHOBHOM NyTeM OypeHHsl CKBaXXHH, KOTOpbi€ pachnojararorcs NHo
ABYM B3aUMHO-TMepNEHIUKYJIAPHbBIM NorepeyHukaM. M3 ckBaxuH mnpo-
H3BOJSITCA OMNBITHBIE OTKAykKH [ ONpeNeneHHsT THAPOreoJOTHYECKHX
napameTpoB BOJOHOCHOTO MaacTa.

Ha cragum nerasnbHOll passeixku OypeHHe MPOU3BOAUTCA Ha yua-
CTKe pa3meleHust Bono3a6opa. CKBaXUHBI ONpPOOYIOTCH OMBITHBIMH OT-
KaukKaMH M3 CMapeHHbIX CKBaXHH.

Mayyenue pexkuMa NOA3eMHBLIX BOJ OPraHHU3yeTcl yxe Ha CTail
MoHCKOBbIX pabor. [lomumo HalbmoOAeHHH 3a KoaebaHueM YpPOBHSA
TPYHTOBbIX BOJ, OU€Hb BaxKHO MPOCJAeNUTb M3MeHEeHHe IpaHHlbl Mpec-
HbIX H COJEHBbIX BOJ (METOAOM pe3HCTHBUMETPHH) BO BPEMEHH, a Tak-
*e H3MEHEHHS XHMHYeCKOrO COCTaBa W TeMMepaTyp NpPecHbIX H coJe-
HbIX BOJ.
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B nepBblit mepHoj 3KcHJyaTalld H3YUEHHC pezkiMa TPYHTOBHIX
801 JOMKHO NMPOJOJIAATbCA KaK B palioHe Bojo3abopa, Taxk H la O.14-
KafleM K HHM yuacTKe KOHTypa JuH3bl. Hal.aomenus npousso-
OATCA:

1) 3a mpouM3BOAMTENbHOCTBIO B0OA03a00POB MPECHBIX H COJEHDLIX
BOJA ¥ H3MeHeHHeM MUHepaJu3aunyuy UX B Ipolecce dKCHJAyaTauHu;

2) 3a noJioXKeHHeM ypoBHe#l BOAB B CKBaxHHAaX, NMoJoxeHueM rpa-
HHUbl NpecHbX MU COJEHBIX BOA W MHHepaan3aluell MOA3eMHBIX BOI
B paiioHe B0J103ab0pOB;

3) 3a moJsoxeHHeM YDOBHEl W MOBEPXHOCTH pasfe’a MpPecHBIX |
COJIeHBIX BOJ Ha KOHTYDe JHH3HI.

HabnomeHua 3a peXuUMOM TOA3EMHBIX BOA IO3BOJAAT YTOUHHTD
NIPOTHO3 HU3MEHEeHWs ypOoBHel BOAB B pailoHe BOA03ab6OPOB H Ha JHUH3e
H TeM CaMbIM BHeCTH He0OXOQMMble KOPPEKTHBBHI B PEXHM 3KCIOaya-
Taluu BoAo3abopa.

B npouecce skcmayarauuH, nocae TOro Kak OYIeT YCTaHOBJEHO
nepeMelleHHe TDaHHL, NPECHHIX H COJEHBIX BOJ Yy KOHTypa JIWH3HI,
MoXeT notpeboBaTbCsl 3alsioXKeHHe MONOJHHTENbHHIX CTBOPOB HaG0-
HaTeJbHbIX CKBaXHH, NpeJHasHauyeHHbIX MAJf YTOUHEHHsI XapakKrepa
H HMHTEHCHBHOCTH IlepeMellleHus TpaHHIbl [PECHBIX H COJIeHBIX BOJ
B MJaHe U paspese.

B uensix pacnpocrpaHenusl JaHHbIX HAG/MIOJeHHH 3a DPEXHUMOM BOJ
Ha nJomaiu cjielyeT He pexe OJHOro pasa B JBa rofa reopusuue-
CKMMH MeTOAAaMH NPOBOAHTb HAOMIOJEHHS 3a MepeMelleHreM KOHTypa
JMH3b B MJIaHe.




Taasa XVII

OLLEHKA 3KCINJYATALUOHHbBIX 3ANACOB
MOA3EMHbBIX BOO B PAMOHAX
JEUCTBYIOILHUX BOOO3ABOPOB

OueHb YAaCTO THAPOTEOJOTHUECKHM OPraHHM3alHAM NPHXOAHTCA pe-
HiaTb 3ajaudy BOAOCHaOXeHUsl TOPOAOB, HacCeJeHHBIX IYHKTOB, IIpoO-
MBIIIJIEHHBIX OOBEKTOB B padoHaX, TAe YKe HMETCH [IeHCTBYIOUlHE
Bono3abopbl. Kak mnoxa3blBaeT MNpakTWKa pacCMOTPEHHsi OTYETOB
B I'K3, Hepeaxu cayuau, Koraa ruaporeosiord, MpPOBOASLLHE H3bICKa-
HMSl B TaKUX pafoHax, COBepHIEHHO HeAOCTATOYHO H3y4aloT OHbIT 3KC-
nJyataludd M HAauMHaT Pa3BefAKYy HOBBIX YUacTKOB 6e3 yueTa paboThl
nefcTByOiMX BOA03abopoB. B oaHux cayyasix NpoBOAMTCA JAOpOTO-
CTOSIIasA pas3BelKa HOBLIX YYAaCTKOB MPU BO3MOXKHOCTH YJOB.JeTBOpe-
Husi moTpebHOCTM HOyTeM pacHIMpeHus [aeficTByollero Boao3abopa,
B JAPYTUX — HOBbIH B0OA03a00p NPOEKTHUPYeTCH Ha TakKWx paccTOAHHAX
OT AeHCTBYIONIIEro, 4To 3KCIJAyaTalMs ero Nnpu B3aUMOMEHCTBHH C CY-
IIECTBYIONIHM MOXKET yXyAIIUTh paboTy HJIH COBCEM BBIBECTH H3 CTPOS
JeHCTBYIOLHE CKBa)XMHbI B CBfI3H C «llepeloHMKeHHeM» YDPOBHA NOI-
3eMHbIX BOZ.

Ananus pexuma paboTbl AEHCTBYIOWMWX B0/103abopoB no3Bo.Iser
pemiaTh CJAeAyOIIHe 3alayH:

1) oueHuBaTh 3KcHJayaTaulOHHble 3aMachl MOJA3eMHBIX BOA Ha yua-
cTKe Bojo3abopa u Tem caMblM [aTh TPOTHO3 O BO3MOXKHOCTH yBe-
JuyeHHs ero gebuta HAM HeoOXOAMMOCTH COKpamleHusi BOAooT6opa:

2) npaBMJbHO BHIOHMpaTh HOBBIC YYACTKH 751 pa3Belku MOA3e)-
HBIX BOJ B TOM CJydae, ecad TMAPOTeoJorHyecKHe YCJIOBHS AeiCTBYIO-
mero Bono3abopa He MO3BOJSIOT YBEJHUHUTh ero AebuT;

3) no.yuatb Haubosee JOCTOBEDHble OdaHHbie (TUAPOTEOJOrHue-
CKHMe nmapaMeTpbl M XapaKTepHCTHKY TPaHHYHBIX YCJAOBHH) /A OlIeH-
KH 3KCMJAyaTallMOHHBIX 3aMacoB MOA3EMHBIX BOA B paloHax, Haxols-
IIMXCH B aHAJOTHUHBIX THAPOTEOJOTHUECKHUX YCJIOBHSX.

Ilpu ananusze paboThl AeficTBywWOLIero Bogo3dabopa MBI UMeeM [AeJ0
He ¢ OTHOCHTEJNBbHO HENpOJOJKUTENbHBIMU OMBITAMH, OTHOCSIIIHMHCS
K OTJeJbHBIM «TOUKaM» BOMXOHOCHOTO MJACTa, KaK B cAyyae ONBITHBIX
OTKAyeK M3 OTAEeJbHBIX CKBa)XHH, & C MOLUHOH OTKAUKOH H3 CHCTEMBI
B3aMMOJEHCTBYIOIMX CKBa*KUH, MmpopoJKawueiics rogamu. [lpu
3TOM BJHSIHHE OTAeJbHbIX (PAaKTOPOB, (POPMHUPYIOLIHX 3KCHAyaTaLHOH-
Hble 3amacbl ¥ TPYAHO omdpejnelsieMblX pa3je]bHO (MUTaHHe BOJOHOC-
HOTO IODM30HTAa, BOJONPOBOAMMOCTb M ADPyrHe CBOHCTBA MaacTa,nepe-
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TEKaHHEe M3 CMEXHbIX BOJOHOCHBIX TOPHM3OHTOB M MNp.), YUHUTHIBAETCs
10 HX COBOKYNHOCTH.

M3syuenne onbita paboThl AefCTBYIOmEro Bojo3abopa [OMKHO Ha-
YHHATbCA C €r0 pEeKOTHOCUHPOBOYHOTO obcnenoBaHusi. Bo Bpemss 00-
C/€0BaHUA THAPOTeoJor [0JzKeH cobpaTb CBEJEHUS O KOJMUECTBE
BOA03a0OPHBIX CKBaXMH, MX pAacHOJOKEHHH, HaNW4yHH Habawopatesb-
HBIX CKBaXKHH, H HepaboTawuHx BOL03a0OPHBIX pe3epBHBIX CKBAaXKHH,
KOTOpbi€ MOTryT ObiTb HMCHOJB30BaHbl B KayecTBe HabJOpaTe/bHbIX.
B akcnayartupyioniefi opranusanyu HeoOXOAHWMO NOJAYYHTb JaHHBIE O
CyMMapHoM HebuTe W €ro M3MEHEHHH C HayaJa 3KCIJayaTaidd BOIO-
3abopa, pexume ero paboTol (CyTOUHbie M CEe30HHble M3MeHeHHUsI
aebuta). Ha MecTe HyKHO O3HAKOMHTBbCS ¢ 0o0OpyAOBaHMeM CKBa-
KHH, YCTAHOBHTb BO3MOXKHOCTb 3aMepa B HHX JHHAMHYECKHX YPOB-
Heli, U TaM, TA€ 3TO BO3MOXKKHO, 3TH YDOBHH 3aMEPHTh.

[lo apxuBHBIM W OHNPOCHLIM HNaHHBIM HEOOXOAHMO YCTAHOBHThL MO-
JOXKEHHE JHHAMHYECKOTO YpPOBHA Ha HECKOJAbKO MOMEHTOB BpEMEHH
NpeAIIeCTBYIONEHl 3KCIyaTalMu [/s1 ONpefeNeHHs Xapakrepa pe-
KHMa (YCTAaHOBMBHLIWICSI MM HEYCTAZHOBHUBLIMHACS) MOA3EMHBbIX BOjA B
paiioHe Bojpo3abopa.

Caenyer MMeTb B BHIY, UYTO HA MHOTHX KpYHNHBIX Bopao3abopax
B HacTosllee BpeMs MpPOBOAATCA HabMOJeHHss 3a peKHMOM NOJA3€eM-
HbIX BOJA CHJAMH THAaporeosornuyeckux crauvuui. [lostomy rupaporeo-
JoraM, MPOBOJASILIMM H3bICKAHHA A BoJoCHaGMKeHHsl, HeoOXOAHMO
O3HAKOMHTBCA € pe3yabTaTaMu 3THX Hab.IloaeHHl W NOJYyYyHuThb AaH-
Hble 006 M3MeHeHHH YypoBHs W aebuta Bojo3abopa. /Iasi Tex Bojo3a-
60opoB, Ha KOTOPHIX CTALHOHApHBLIX HAOMIOIEHHII 32 PEKHMOM He Hpo-
BOAMTCS, IO pe3yabTaTam OOCJIeAOBaHHS CJaeAyeT COCTaBHThL Mpo-
rpammy paboT no c6opy MaHHBIX 4 NpPOBENEHHIO HabJOAeHuil 3a pe-
XKHMOM MOA3EMHBIX BOJ, B HeOOXOAMMBIX CJaydasx TpeaycMoTpeTh
OypeHue crneuna bHbiX HabOMI01aTeIbHBIX CKBaXHH.

B srtofi nporpaame ZOMKHO OblTb NPEAyCMOTPEHO BBINOJHEHHE
onpeaeNeHHoro Koimmjaekca paborT.

1. Coop u o0o6weHHe JaHHBIX O re0JOrHYeCKOM CTPOEHUH, THAPO-
reoJIOTHYECKHX YCJIOBHUSX U HCTOPHHM 3KcHayaTauud Bopo3abopa. Bua-
yaje 3TH JAaHHble JOJ/UKHB ObIThb MOJYYeHbl NPH PEKOrHOCHHpPOBOY-
nom obcaenoBaHun. B panpHediiieM B pe3yJabTaTe O3HAaKOMJEHHH
C (OHNOBBIMH M apXHBHBIMH MaTepHanaMH OHH JOJXKHBI ObiTb YTOU-
HEHbl M JeTaJH3HpPOBaHbI.

Iasi paitona Bopo3abopa HeoGxonumo cobpaTb u 0006WHTE BCe
peruoHajbHble THApOreoJoruyeckde marepuasanl. CiefyeT COCTaBHTHb
THADOreoJOTHUECKYI0O  KapTy padoHa Bojgo3abopa B MacmTabe
1:25000—1:50000 pnsi apresuanckux u 1:10000—1:25000 nas
TpyHTOBBIX BojA. Kapra compoBoxjiaeTcsi AeTas]bHBIMH THAPOTEOJOTH-
YeCKHMH pa3pe3aMu TaKOTo XKe TOPHU3OHTalbHOro MmacuiTaba, Ha KO-
TOPHIX TOKa3blBAaeTCsl JIMTOJOTHS TMOPOJ, YPOBHH, Hamopel U T. I.
CooTHOlIEHHEe TOPH30HTAJBHOTO M BEPTHKaJbHOTO Macuitafa [JOJXKHO
ofecreysBaTh OTUETJHUBBIA INOKAa3 YKJOHOB [IelPeCCHOHHO# IMOBepX-
HOCTH, COOTHOUIEHHE HAaNOpOB B 3TAXKHOPACIOJ/OXKEHHBIX TOPH30HTAaX,
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CBs13b C pekaM H 1. A. IlpH Haauuuu CcBA3M MOJA3EMHBIX BOJX C IO-
BePXHOCTHBIMH HEOBXOAMMO TOJYUHThL laHHblE O peKUMe peku (o3epa)
M O KOJMYeCTBe ocajgKoB 3a IMepuHox 3Kcnayartauud Bojosalopa.
B wuppuraunnonnbx padfionax caepyer co0paTh JaHHble O KOJdHYeCTBe
MOJHMBHBIX BOJX, MHTEHCHMBHOCTH TMOJHBOB, BeJHUliHe oT6Opa MOBEpX-
HOCTHBLIX BOJ 5 OPOLIECHHS.

B cBsizm ¢ TeM uyto no 00.JbHIMHCTBY palioHOB KpynHomacwrad-
HBIX THAPOreoJOrHyeCcKHX KapT MoKa HeT (HMeKTCs JUWb KapThl Mac-
wirada 1:200000 u guas HeMHorux paHoHOB) AONYCKAeTCs COCTaB.Ie-
HHe KapT-cXxeM Ha Tonorpaduueckodl oCHoBe. I'mpporeosiornyeckiii
MaTepHaa Ha TakHe KapTel MOXKHO CXeMaTHYHO MePeHOCHTb ¢ KapT
6o.1ee Meaxkux macwitTabos. Ha xapTy-cxeMy AOJKHBL ObITh HaHeceHbl
BCe 3KCIJIyaTalHMOHHble M HalJ/ojaTedbHble CKBa)KMHbl pakoHa. IJTa
Ke KapTa CJAYKHUT OCHOBOIl A/ NOCTpoeliHs TMAPOM3OTHIC HIH THA-
pousonbes. Jas yuyacTka pacnosoxenusi obGciesyeMoro Bogosadopa
cocTaBAsieTcs KpynHomacwrtabuetii niaan 1:10000—1:5000, na xo-
TOPOM TaKxKe MOKa3blBaOTCA BOA03abopHble H HabJ/iofaTedbHble CKBa-
KUHBIL.

Ilpu usyueHun ucTopHH paboThl Bomo3zabopa HeoOXOgHUMO MNO BO3-
MOYKHOCTH YCTAHOBHTb OTMETKY CTaTHYECKOTO YPOBHSI NOA3EMHBIX BOA
J10 Hauana 3KcIjlyaTauuu Bogoszabopa, HCMoab3ysd B 3THX LeIsdX OT-
YeTbl MO H3BICKAHHAM, MPOBOAMBILIUMCS [J51 CTPOMTEIbCTBA BOA03a-
Gopa. Ilpu OTCYyTCTBHM TaKHX [JAaHHBIX OpIHEHTHPOBOUOe NpeacTaB.ie-
HUE O CTaTHYECKOM YDOBHe TMNOJA3eMHBIX BOJ1 MOXKHO COCTaBlTh I10
CKBayKHHAM, HaXONSLIMMCH 3aBeIOMO BHe 30HBI BJUsIHUA Bojgoszalopa
il pacrosioXKeHHbIM MO JHHHH, ApoXodsiel uepes Bojo3abop, B Ha-
npaBJaelild, NeprneHauKy/I9pHOM HAalpaBJaeHIl0 e€CTeCTBEHHOTo MOoTOoKa
nonseMublx Boa. OaHako B TexX caIyyagx, KOrja BONOHOCHBIH TOPU3OHT
HCIO.Tb3yeTC MHOTHMii Bojo3afopasii B TCUEHlie IJUTeJbHOro Bpe-
MeHH, B pe3yJabTaTe 4YEro NpoHcxXomHT oO6ilee perHoHajbHOe ClHKe-
HHe ypoBHeH nom3eMHBIX BOoj (Hanpump, B padone MockBul 11 ee
OKPEeCTHOCTe), 3TOT NpHEM OKa3bIBA€TCH HEeBO3MOXKHBIM.

Bo Bcex cayuasix HeoOxoauMo cobpartb maHHble 00 HK3MeHenngx
1e6UTOB B0/03260PHBLIX CKBAXHUH H MOHMXKEHIH YPOBHeN Bo BpCMeHi.
EcaH Her pmanHubiXx O Ae0luTax OTZedbHblX CKBa:KIH (B caydae, KOrga
BOAA M3 CKBaXHH moctynact B o6muil BOJAOBOL), HYKHO MO.JYUHTD
J1aHHble 06 M3MeHENHMHM CyMMapHoro aeGuta. B HekoTopbix cayudasx
0 Ae6HTax OTHEJTbHBbIX CKBAKHH 32 MNpoIIeIlyHe ToXbl MOXKHO CVAHTD
10 WX MPOH3BOMUTENLHOCTH B HacTosfllee Bpesd, ecan obopyaosaniie
CKBa»<HHBI (THM Hacoca, TIyO6MHA MOTPYXEHIA MPHENMHOTO KlanaHa)
3a BpeMsl 3KCIJyaTallM¥ He H3MeHHJOCh.

dnsi cbopa pgaHHBIX MO AUHHAaMHKe ypOBHeHl HeOOXOMHMO HCTIO]b-
30BaTh BCE€ HMeWIllHeCsl 3aMepbl ypoBHell B NepHOJ peMOHTA 1l BO
BPeMs [PYTHX OCTAHOBOK CKBAMHH.

Ilannbte 0 pabore Bopo3abopa 3a Mpoulleguiee BpeMs ciaenyeT
oTo6pa3uth Ha rpacuke, Mo ocu abCUHCC KOTOPOTO OTKJAAAbIBAETCS
BpeMsl, a N0 OCH OpAHHAT — AeOUTHI M NOHHKeHHs ypoBHsa. Ha rpa-
dbuke OoJkeH ObITb NMOKAa3aH CyYMMapHblii AeOHT, a B caydae, eciau
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B0103a60p COCTOHT 113 HeDO0/bLIOTO KOJHUECTBA CKBAXKHH, paccpeno-
TOUENHBIN N0 MJI0HLaAM, TO i AeOUT Kakaoll ckBaxkuHbol. BeprHkaab-
el amacwitab rpadika AoJKeH MOKa3biBaTb H3MeHeHHe Aebuta W
VPOBHell BOAbi B CKBaxXMHaxX MpejpelbHo HardsAHo. [opusoHTaabHbIH
MacuiTab (wmkaay BpeMmeHH) wedecoo0pa3Ho mpHHUMAaThb 1 Mmecsd —
1 c¢u, npn aautenbHoH paborte Bojo3abopa (Oonee 5—10 ger) 1 Me-
can — 0,5 ca.

[To Bcem 3KCIIyaTauHOHHBIM CKBaxKMHaM A0JKHB ObITh cOOpaHbi
JAaHHble O NpoABHXKeHHHM (pPOHTA 3THX BOJ B MJaHe, 00 H3MEHeNNH
MHHepaau3aldd BOAbl B IKCMAyaTAlHOHHBIX CKBaXKUHAX.

2. MpoBenenne HaOJMIONEHHIT 3a H3IMEHEHHWEM YPOBHeHd HOJ3EMHBIX
BOJ, MX XMMHYECKHMM COCTABOM M JeOMTOM BOHN03aGOPHBIX CKBAMXHH.
B Tex caywasx, Korjga Ha paccMaTpuBaeMOM Bojo3abope Takue Ha-
6/a101eHua MPOBOAATCS FHIPOTEOJNOTHUECKUMH CTAHIHAMH, pasBejou-
HBIM OpraHu3anusM JoCTaTOYHO MOJYYHWTb aHHble HabJOJeHHI HA
THAPOreoJIOrHYECKHX CTanuuax. Ecan ke BoJo3abop cTauuoHapHBIMH
CHCTeMAaTHYeCKHMH HaOJIONEHUsIMH He OXBaueH, cJaelyeT opraHu3oBaTh
IMKJA TakuX HabI0LeHHH, NpPOJAOIAKHTENRHOCTh KOTOPBLIX HOJIAKHA CO-
CTaBAATb He MeHee | ropa. Ilpu 3ToMmM cileayer umeThb B BHAY, 4TO MO
y»Ke coOpannblM B Haya bHblHl mepuoy paboT AaHHLIM MOXKHO ¢lenaTh
OPHEHTHPOBOYHBIN BbIBOJ O BO3MOXKHOCTH pacCHIMpeHHsi AeHCTBYIOLIETO
BoJo3abopa. B Ton cayuae, ecau obcjaenyemulii Bogo3abop He MOXKeT
VAOBJETBOPUTb 3aJaHHOH TNOTPeGHOCTH, HeoOXOAUMO MNPHCTYNHTh
K MOMCKAM HOBbIX yYyaCTKOB H HMX IpeABapHTeIbHONH pa3Beike, !ie 10-
KHAa5Cb OKOHYAHHSA TOAMYHOTO LHMKJAA Hab.TWIEeHHHA Ha ACHCTBYIOIEM
Bojo3abope. Dt paboThl B TAaKHX Cayuasix AOJAHbI NPOBOAHTHCS na-
paamenabHo. Ilpu BeI6Ope HOBBIX y4aCTKOB HeOOXOJHMO YUMTHIBATH BO3-
MOXKHOE B3aMMOJ1efiCTBHE NMPOEKTHPYeMbiX B0103a60OPOB C CYHIECTBYIO-
M M.

[lpu opramuzannun Hab.JwIeHIT HAa KPYNHLIX JAeHCTBYIOH(IX BOAO-
3abopax, Ha KOTOpPBLIX OTCYTCTByeT Hab.1i0ojaTe.1bHasi CeTb, MOZKHO pe-
KOMEHZOBATh CJIEAYICLIYIO CHCTeMY paciiodozKeHlls HabaoaaTelbHbIX
CKBaXHH, YUHTbIBAs, 4To HABMIOEHHUSA MO HIIM JAOJXKHBI NPOAO.TIKATHCS
Il NlocJie mpexkpanieHus paboT no pa3BejkKe NOA3EMHBIX BOI.

[Ipn pacnoqoxennn BO103a60OpPOB B HeOrpaHHUYEHHbIX NJacTax Me-
cTa gas Hab.JioaaTebHbIX CKBaXKHH BbIOHPAIOTC B 3aBUCHMOCTH OT
cxeMmbl Bogosabopa. Ecau Boposzabop cOCTOMT u3 60JBIIOTO KOJAUYe-
CTBa CKBax<HH, COCPEAOTOYEHHBIX IO NJOIAAH, KejateabHo ob6opyno-
BaTh [ABAa B3aMMONEPECEKAIONUMXCS JydYya CKBa)KHH, MPOXOASAIIHX Ue-
pE3 LeHTP [enpecCHOHHOH BOPOHKH.

Ha kaxjaom Jyde cJjeayeT 3a/70XKHTb MO O—7 CKBaXXHH: OJHY —
B lleHTpe BOPOHKH, JBe€ — BHYTPH 060.JbIIOTO0 KOJIOAIA, HA PaCCTOSIHHH
0,25—0,5 ero paguyca (B obe CTOPOHBLI OT LenTpa), ABe — Ha pac-
croauun 1—1,25 ero paauyca W eme aBe — Ha pacctosinuu 1,5-—2,0
panuyca (Takxke B o6e cTopoHbl). CKBaxXHHbLI, 060py/0BaHHble BHYTPH
60/bIIOTO KOJO/AIA JKenaTelbHO pacnoJaratb Ha paccrosHuun 100—
200 m oT Haunbojee BBICOKOAEOWUTHBIX CKBaXXHH BoAo3abopa B Hamop-
HRIX TOPH30HTAX H 25—50 m — B Ge3HANOpPHBIX.
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Ecnau Bomgo3abop COCTOMT U3 psiga COCPenOTOYEHHbIX VY3J/10B CKBa-
AUH, Ka»Ibld# W3 KOTOPBIX NpeAcTaB/ser 00JbIIOH KOJoAel H odpa-
3yeT RrIpa)KEHHYIO BOPOHKY paenpeccud, cuaenyetr obopynosats nHabio-
narelibHble CKBaKHMHBl MOy TakHMH KOJOLUAMH.

B tom cuayuae, ec1H BOL03abop COCTOMT M3 HECKOJBKHX CKBaKHH,
paccpesoTOYeHHbIX MO MJAouaiH, HabJopaTesJbHble CKBaXKHMHBI IleJe-
coobpa3Ho pacnoJgaraTe MexAy Bomo3abopuuimu. Kpome Toro, B He-
nocpeAcTBeHHoON OJH30CTH OKOJ0 HauboJjee BLICOKOJCOMTHOH CKBa-
KHUHBL KeaaTeJbHO HMeThb HabJionaTenbHyo (Ha paccroaduu 15-—20 u
B Ge3nanopHeix ropuszontax U 30—50 M — B HamnopHbIX).

Ecan Bonosabop pacnosaraerca Ha OJM3KOM paccTosiHupm (1o
2—3 Ka) OT rpaHHll njacra, To MomnepeyHuku HabJtopaTelabHbIX CKBa-
KUH JTOMKHBl AOCTHTAaTb TpPaHHUILI BOJOHOCHOTO TOPH30HTA: Kpaudas
Hab.110/1aTeTbHas  CKBaXKHMHA [OJIKHA 3aK/JIaabiBATbCA B HENOCPea-
cTBeHHO# (5—10 M) 6Jau3ocTH OT rpaHuubl. B Tom cayuae, ecnu rpa-
HULEeH TOPHU30OHTA SIBJAETCH peKa, lieaecooOpasHo 3anoxenue HadJIIo-
AaTeJbHOH CKBaXKHHBI Ha MNPOTHBOMNOJOXKHOM OT Bogo3abopa Oepery
PEKH.

Ecnu Bomo3abop y pexku pacrnogoXkeH B BHIe JUHEHHOTO psna, ToO
KpalHsdas C HaropHoW CTOpoHBl HaAbOJOgaTe/lbHAas CKBAaxKMHA Ha Mmolne-
pEUHHKE, MPOXOASIIEM NEPneHIHKYAAPHO JIHHUH PaCHOJIONEHUS CKBa-
HUH, JOJ:KHA pa3MeniatbCs Ha PAacCTOAHHH, HE MPEeBbIIIAIONIEM YABO-
eHHOEe paccTosHHe Bogo3abopa OT pexH.

Ha Bopmosabopax, 3KCHAYyaTHPYIOIIMX HOA3€MHble BOJAbl KOHYCOB
BbIHOCA, HAOJoJaTebHble CKBAaXKUHBI CJAelyeT pa3MeniaTb B 3aBHCH-
MOCTH OT pa3MepoB KOHYCOB M pa3MepoB JAENPeCCHOHHBIX BOPOHOK.
Ecan pasMepbl KOHYCa BBIHOCA [0 CPaBHEHHIO C pa3MepaMu jefpec-
CHH OYEHb BCIHKH, HalatonaTesbHble CKBAXKHHBI C/JEAYET pPacrnoJararthb
KaK B HeoTpaHHUeHHBIX nJactax. [lpum pacnonoxenun Bogo3abopoB
HeJa/leKo OT TpaHHubl (3aMmelieHHe TPaBHUHO-TECYAHBIX OTJOXKEHH
CYIVIMHHCTBIMH) HabmaiogaTesnbHble CKBa)KHHbl JOJKHBI 3a7aBaThCs
TaK e, KaK B NnoJyorpaHuueHanx naactax. I[lpu stom caenyer umeTs
B BHAYy, UTO B CBsA3H C 00.bWION (DUABTPALHOHHONH HEOAHOPOAHOCTHIO
OTJNOXKeHHU B MuaHe M KX CJAOUCTOCTBIO (4epeJOBaHHeM XOpOoIUo Hpo-
HHUIlaeMblX M cJ1abonpoHuilaeMblX NPOCJAOCK) B pa3pese KenaTenbHO
obopynoBarb HabJaOAaTe/NbHble CKBAXKHIBl [0 HECKOJbKHM JyyaM B
NJaHe H HAa HECKOJIbKO BOJOHOCHBIX MpPOCT0EB B pa3pese.

IlpuBeneHHble peKOMEHAAIIMH O PACMNOJIOKeHHH CKBaXKHH SIBJSIOTCSH
cyry60 OpHEHTHPOBOUHBIMHU. B Kaxa0M KOHKpPETHOM CcJyyae KoJuye-
CTBO H PpacnoJjoxeHne HaOJ0OJaTe bHbIX CKBaXKHH AOJKHO YCTaHaB-
JUBAThCSl C yUeTOM MEpPCIeKTHB pa3BUTHS BoAo3abopa W ocoOeHHOCTell
reoJJOTHYECKHX YyCJAOBHH.

Hab6monenus 3a ypoBHEM MOJ3E€MHBIX BOA M 3aMepbl 1eOHTOBR 3KC-
NAyaTalHOHHBIX CKBaXKHH B TedyeHUe TOAMUYHOTO HHKJIa HaOMOmeHHi
HO/KHBl BHINONHATHCH pa3 B Mecsl, a TakxXKe NpH H3MeHEHHH BeJiH-
yKuHbl BojooT6opa (OoCTaHOBKax Boao3abopa Ha BOCKpPeCHble W MNpasf-
Hu4YHble AHU u T. A.). [lo3ToMy rumporeosoram-passeguukam cjaegyer
MOJMYYUTh B 3KCIJYATHPYIOLIEH opraHu3auuu rpaduxku pabotsl BOAO-
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3a060pHbIX CKBAXXHH 1 TyCKka B 3KCHIyaTalllld HOBbIX CKBaXuH, Ha
HHQUIBTPALHOHIIbIX BOJ03abopax, TEeCHO CBA3aHHbIX C peKaMH, BO
Bpeis NMaBOAKOB Takue HaOMIOJEHHS HAajl0 MNpPOBOAWUTb eXeIHeBHO.
CaepyeT OTMETHTb OAHO BakHoe obcTosATenbcTBo. OueHb 4acTo NpH
NpoBefeHHH HAOMIOJeHHH Ha AefCTBYIOLIIX BOAo3abopax THApPOreo-
JIOTHYECKH OrpPaHHUMBAIOTCS 3aMepamMy YpoBHEH, a gaHHble no Ae6H-
TaM TOJYyuYarT M3 aKTOB 3KCIJyaTHpyloux oprannzanui. Ilpu stom
HY>KHO HME€Tb B BHJYy, UTO HEpeAKH CJayudal, KOrAa 3KcnJyaTupylouias
opranu3anus TPUBOAMT BEJAHYHMHbl Ae6HTOB, 1ICXOAs M3 MacHOPTHOMN
XapaKTEePUCTHKH YCTAHOBJEHHBIX B CKBaxkuMHax Hacocos. [lostomy
THAPOTEONOTH-pa3BeAUHKH [JOJ17KHbl 00s5i3aTeJbHO TIPOH3BeCTH cob-
CTBEHHbI€ KOHTPOJIbHbIC 3aMepnl AeOHTOB CKBaKHiH, KOTOpble U OYAYT
paccMaTpuMBaThbCsl Kak (akTHuecKHid mMaTepua’d, o6OCHOBBIBAWOWHEA 3a-
machkl NOA3€MHbIX BOJ Ha J1aHHOM Bogo3abope.

[Ipo6bl Boabl Ha xwuMiidecKHH 11 6aKTepHO.JIOrMYecKHii aHa H3Hl,
KaK MpaBHJo, J0TkHbI 0OT6HpPATbCS pa3 B KBapraJd, a Ha Bogo3abopax
C BO3MOXHOCTbIO MOJHOCA MHHEPAJIH30BaHHLIX BOA — pa3 B MeCsll

3. Nlposenenne HabNIOACHUH 34 BOCCTAHOBJIEHHEM YPOBHSA NPH npe-
KPAWeHNN JKCMyaTalMu CKBAXXHH. DTu HaONIOAEHHS nNPOBOAATCH
AJii yTOYHEHHSI pacyeTHbIX napamerposB. B pesysabTaTe aHa/ju3a MHO-
rosetHell paborbl BoA03aboOpa YTOUHSIIOTCA pPeKHM TNOA3EMHBIX BOJA
Ha yyacTKe, TpPaHHYHble YCJAOBUSI W MNPOBOAHTCA ofpefe]eHHe OCHOB-
HBIX THApPOreoJornyeckux mnapamerpos. I[lapamerpsl ofpepenstorcs
TaK)ke TOo MaHHbIM HaOJOAENHI 32 BOCCTAHOB.IEHHEM YPOBHS TpH OC-
TAHOBKE 3KCIIyaTallMoHHblx ckBaxcun (cm. raasy VII). Tlo manupim
HabaoaeH|il 32 BOCCTAHOBIEHHEM yPOBHA ilerecooBpasno omnpejae.1aTh
KO3hPuuHenTs BoAoNpoBoAMMOCTH. Koap@iuueHnts Nbe30npoBOAHO-
CTH W YypOBHENpPOBOAHOCTH CaeiyeT ollpefessaTb 1o AaHHbIM MHOrO-
JeTHeH 3Kcrayataund Bomosabopa.

[Ipu onpeaesenun mapayeTpoB O AaHHbIN MHOTOJETHEH 3KCIdyad-
tTauuu Bomo3abopa naudo.lec 4acToO Ha NpakTHke BCTpedarTCs cJe-
AdyiouiMe ABa Cayyas:

a) Korjla BOA03abOp COCTOHT W3 3HAUMTE/NbHOTO KOJHYeCcTBa CKBA-
KHH, COCPENOTOUEHHLIX B BHAE MJOLIANHBIX, KOJbUEBLIX HJH .THHECH-
HbIX CHCTeM, H Koraa (Kak NpaBHJO) H3BeCTeH TOJbKO CyMMapHbLIH
nebut Bojosabopa;

6) Koria Bom03a60pP COCTOMT M3 HECKOJbKHX CKBaXKHH, pa3dpo-
CaHHBLIX MO NJONIagH, MpHuYeM MMelTcs TaHHble N0 Ae6HTaM OTiIe/b-
HbIX CKBaXKHH.

B mepBoM cayuae Ajs ONpeleseHHsi NapaMeTpoB pealibHble CKBa-
“KHHBI 3aMEHAIOTCS OAHMM YKpPYIMHEHHBIM BOA03a60pOM, Tak HasbiBae-
ABIM BoabuinM Kosoauem. Paanyc sToro xoJiolua omnpejenasiercs, Kak
nokasano B pabote ®. M. bouesepa (1965), B 3aBHCHMOCTH OT CHCTe-
Mbl PacCoJIOXKENHs CKBaKHH Mo (GOopMyJaan:

77151 TJOUIaAHOM CHCTEMBI

R,~0,1P, (XVII, 1)
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17059 JHHEHHOH CHCTEMbE
Ry=~0,2!, (XVIL, 2)

rae Ry — paguyc 60/bLIOrO KOJMOAILA;
P — nepumeTrp [eiCTBUTE/bHON [JIOLIAAH PAacCNo10AeHHs CKBa-
JKHH TIPpH TIJIOLLAAHON CHCTeME;
[ — pnuHa psifa CKBAXKHH MNpH JHIIENHOI CHCTeMe.

/L7 KosdbleBO# CHCTeMbl pajgHyC paBeH HCTHHHOMY pajHycy KO.Ib-
1a, Nno KOTOPOMY pacro/OoXeHbl CKBaMKHHBL.

Ilanee cocraBasieTcsi rpaduk HW3MeHeHHst CyMMapHoro nebuTa BO-
fpos3abopa oT BPeMeHH, NpHueM H3MeHeHHe JeGHTa ciaenyeT cxema-
THYHO TpPeACTaBHTb B BH/e CTynenyatoro rpaduka. Ha stonm xKe rpa-
(uKe NOKa3biBaETCsi XO;1 H3MECHEHHUs MOHIKeHIisT BO BPeMEHH.

Onpenenenne napaMeTpoB MpPOBOAHTCS MO METOAHMKe, H3J0XKeHHOH
B ra. VIII gns oTkauku ¢ usMensiomumcs aebutom. KosddutmenTer
BOJONPOBOAMMOCTH M MNbe30NPOBOJAHOCTH ONpeAeasOTes 1o (QopMy-
aam (VIII, 48) u (VIIL, b5l). B mocaenneii 3a r npuHumMaercs:

1) ecau omnpenencHHe NPOBOAMJIOCH 10 CKBayKHHE, Pacrno/JOKeHHOI
BHYTpH 60JbIIOTO KOJOALA, — pagHyc 60.1bHIOTO KO/0ala Ry, B 3TOM
c/yuyae TMOHHXKEHHE OTCYUThIBAeTCH OT CTAaTHYECKOTOo YpoOBHsA 4O BOC-
CTAHOBUBINETOCS YDOBHSI IIPH OCTAHOBKE JaHHON CKBaXHHBI;

2) ecau omnpejeseHue NPOBOAMJOCH 0 HaABGI0OAATENbHON CKBAXKH-
He, pacriosloXKeHHoH 3a rpaHHlaMK KOJOAILE, — PAcCTOAHMe OT LEeHTpa
KOJIOAI{a [0 3TOH CKBaXXKHHbl; HauboJiee TOYHO 1O 3TOMY MeTOAYy pac-
CUHTBIBAIOTCSI napaMeTpbl NpH pacHosoKelHd HabJonaTenbHbIX CKBa-
XWH OT UEHTpa Ha paccTrosiiuu, mpeBbimiaoueMm 1,5 Ry,

Bo BTopoar cayuae, kKoria Boac3abop cOCTOUT M3 HeBO/AbILIOTO uH-
c/la paccpefoTOYEHHbIX MO INJOLAAH CKBAXHH, OfNpeae’eHde napa-
METpPOB TakKe NPOBOAMTCHA rpagoaHaJHTHUYCCKIIM METOA0M MyTeM
coctasienusi rpaduka S=f(lgl,).

Bce pacyeThl BBINOJIHAIOTCH TaK Ke, KaK ¥ NPu TPYNHOBOH OTKauke
{dpopmyant VIII, 48 n VIII, 49).

[lpiBenenHpie Bpllle 3aBHCHMOCTH CHpaBeAIMBBLI /51 HeoTrpatu-
YeHHOTO I1acTa. laxk Kax Hccaegyemble Bojgo3aboprl MOTyT paforarb
MPOXOKHTEJAbHOE BpeMf, Ha XapakTep H3MeHeHHS YpOBHS B HEKO-
TOPBIX Cayyasix MOXKET CKa3biBaTbCs B.MSIHie TPaHIIl m1acTta. B 3rux
yc.10BHsIX rpaduk S=[(lgl,) roxAer OTKIOHATHCS OT MPAMON JIHHHII
4 AJs Onpeje]eHHss napasmerpoB Ao KHA ObiThb 11CHOIb30BaHa 4acThb
rpajuka A0 ToukH OTK.Jomelius. Takum o6pason, 3ladeHne rpadrixa
He HCUepNbIBaeTCH BO3MOXKHOCTbIO ONpejfesneHHs] pacyeTHbIX Mapazer-
poB. IToT rpadHK sB.JISETCH TakxKe CBOEOBPa3HbIN HHIHKATOPOM —
noxKasaresneM BJIMSAHHA TPAHHUHBIX YC.TOBHH. BbinosaskusaHlie Ha rpa-
(uxe npsAMON JHHHH {OTKJOHEeHUe ee K OCH abClicc) CBHaeTe bCTBYET
O BJIMSIHIIH JIONOJHHUTEIbHOTO MHUTaHiA (NOBEPXHOCTHbie BOJAOTOKH, Iie-
peTeKaHHe W3 HUXKe- H BDIIIeIeKal X BOJAOHOCHBIX TOPH30HTOB).
HaobopoT, oTKI0HeHHe NpsAMOH K OCH OpAMHAT NOKa3biBaeT Ha B.IHS-
HHe HeNpOHHllaeMbIX TPAHMLL
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B HekoTopbiX caydasx, Korga Bojgo3abopbl paboTaloT NPOAOAKH-
TeIpli0OC BpeMs, a B.IlMHHE TpaHHI I.1aCTOB JAOBO.JbHO OBLICTPO CKa-
3pIBAETCA HA BEIMUMHAX TIOHIDKEHHA ypoBHSf, Ha rpaduke S=[(lgi,)
NpsiMOJHHEHHBIT ydacTOk He Bbljenaserca. Torga gJsa onpejpeseHus:
rnapaMeTpoB ONHUCAHHBLII BbllUe CNnocob® ada n3a MHOTOJeTHeH 3KC-
nJavartainu Bojo3dabopa HenpuMeHUM. B 3Tux cayuasix napamerpsl cJe-
ayer onpeleddTh aHaJMTHUECKHM IHyTeM, peullas COOTBETCTBYOLIEC
J@HHLIM TPaHWYHBIM YCJIOBHSM yYpaBHeHHe AHHAMHKH MOA3eMHBIX BOJ.
Takum e nyrtem onpene.sercsi Ko3pQuuuedT BOZONPOBOJHMOCTH IIPH
YCTaAllOBHBUIEMCS DeXKHMeE TOA3EMHbBIX BOJ.

B Tex cJayuasixX, KOoTjla XOJ H3MEHEHHs MOHHXKEHHsI YyPOBHS BO Bpe-
MCHII HeH3BeCTeH, HO HMeITCs AaHHble o Ko3p(puuueHTax BOAOHPO-
BO/IIMOCT!HI BOJOHOCHOTO TOPH30HTA U O BeJHUHHE NOHHXKEHUS YPOBHS
OT CcTaTHUeCKOro, Ko3(p@uuHeHT Nbe30NpoBOJHOCTH (YyPOBHENpPOBOAHO-
CTH) MOKeT OBbIThb TaKsKe olpejesaeH aHaJHTHUECKUM HYTeM — pellle-
HileM COOTBETCTBYIOUIMX JaHHBIM TPaHHYHBIM YCJOBHAM YypaBHeHHH
ABUKEHUS] TIOA3eMHBIX BOA. Ecjau B paccMaTpHBaeMblX YC.IOBHSIX TpO-
HCXOMJI0 H3MeHeHHe AebuTa, 415 NPOCTOTHI pacueToB lie1ecoobpasHo
N0.1b30BaThCs BEJHUUHHOH IMPHUBEIEHHOro BpeMeH!, KOTOpoe cJenyer
onpeaenstb no dopmyie (XVII, 3):

n
Y Qif;
=1 o
t“p_—_@;_" (XVI, 3)
rac Q;— nebuT BoJo3abopa Ha OTPe3Ke BpeMeHli;
(0, — AebuT CKBaXIillbl Ha TIOCAEeAHEM 3Tale 3KCIAyaTailH.

Uncaennsll anaaus gopayant (XVII 3) nokasana, uto oua naer
TOYHOCTb, BIOJHE MOCTATOUHYIO AIs1 TparTuueckux pacueros. Iloc.ie
5Toro Kos(h@HuUHeNT Tbe30NpoBOIHOCTH onpeledsiercs no gopmy.ie,
onucbiBawlell padoTy CKBaAkUHbI (Bo103abopa) ¢ MOCTOAHHLIM AebH-
ToM @, B TeueHHe BpeseHH Iy,

[lpivep pacyeta. B neorpanuuycHuHoyM mni1acie pafoTaeT Boj03a-
Gop. cocTosAlMi 13 12 ckBaXKiH, 3KCNAYaTHPYIOUIMX HarlopHbie BOJNI.
[Tpusejenuelil paguyc Boxosabopa Ry=470 m. Boaosabop pabera.l
B rTeuennte 12 er, npuyem nepBole 4 Troda JgeOHT COCTaBJAAT
5000 m3/cytru, nocnenyowmue 5 aetr — 12000 m3/cyrku, a panbHeil-
wne 3 roia — 18000 m3/cyrku. TloHuKeHue YPOBHS B HabaogaTenb-
HOIH CKBa:KHHe, PacloJIOKeHHO# B LieHTpe Bojo3abopa, K KoHny 12 ro-
1a coctasiio 27 m. Cpeanuit Ko3(duilieHT BOAONPOBOIHMOCTH, Ollpe-
Je1eHHblll TIO [JaHHbIM TePBHUHBIX OTKayeK, coctaBua 500 m*/cyrxu.
Tpebyercs ornpeaesdTb Ko3(p@pUUHEHT TNbe30npoOBOAHOCTI.

Tawiar obpazom, HAeenM CJACAYIOHIHE AaHHbie:

Q,=5000 M3 cymru; ¢t =4 rona;

Q.=12000 u* cymru;. t,=5 naer;

Q,= 18000 43 cymru; t,—3 rona:

Ry,=470 x; km =500 »* cymru;
S=27 .
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Jna onpenenenusi Ko3(pQHUIUHEHTA Nbe30NPOBOAHOCTH TNpeaBapi-
Te.ibHO 1o popwmydse (XVII, 3) paccuuraenm npHBefeHHOe BpeMs:

5000 - 4 + 12000 - 5 ++ 18 000 - 3 -~
by S S RO = 7,45 ner = 2620 cyTxi,

Kosdp¢uuuenT ypoBHENPOBOAHOCTH onpelenaseM 00  (Qopaty.e
(IV, 6), xapakrepusywouieii paboTy CKBaxHHb B HEOTPAHHUEHHOM
niacre € TNOCTOAHHBIM  Ae6HTOM, NOJICTaBJIAfs B 3Ty Gdopmy.ly
fmp=2620 cytok, Q;=18000 m3/cyrku u Ry=470 .

Se—=_9 . 225at

Inkm VTR
H3 stoit dhopmy.abl
In a—_—4"—’g’f§ +2InRy— In2,25 - Int; (XVII, 4)
12,56 - 500 - 27

Inq=-=" 18000 21470 —In 2,25 — In 2620 = 13,15;

a==>5-10° u? cymku.

[Tocae ompeaeneHlss mapaMeTpOB HyXHO cjenaTh NPOTHO3 O BO3-
MOYKHOCTH yBeaH4yenus aeburta JefCcTByoniero Bomoszabopa HJIH HeoG-
XOQMMOCTH COKpalUleHHsl cOBpeMeHHoro aebura.

Penlenue 3Tux 3agauy HeoGXOAMMO NPOBOAHTH MO 3Tanaw.

I. Onpenenutb, MoxKeT au Bogo3abop paboTaTb ¢ CYIECTBYIOLIHM
1e6GHTOM B TeYeHHe BCEro CpoKa 3KCNJyaTalld¥, a eCAd HeT, TO orpe-
NeqHTh BpeMsA paboTel BoAo3abopa ¢ 3TuM AeOHTOM N0 AOCTHXKEHHS
JONYCTHMOTO TOHHKEHHSA.

2. B Tom cJuayuae, eCid B KOHLe PAaCUETHOrO CPOKa 3KCMJAyaTauHH
TOHHKEHHe YPOBHA GyAeT MeHbLe AOMYCTHMOrO, AaTh MPOTHO3 O BO3-
MOXKHOM .yBeJHUYeHUH AebuTa Bomo3abopa. [1pu atonm HeobGxoaHNo NMpH-
BECTH HECKOJbKO pacyeToB, Ka/Jblfi pa3 3aaaBasch Ae6HTOM BO103a-
gdopa 1t onpeAesisi BeJHUMHY NOHHXKEHHsS ypOBHA. MaKCHMAa.TbHbIM je-
61Tom Bojpo3abopa cjaefayeT CUUTaThb AeOHT, COOTBETCTBYIOUIMH Tipe-
JeJIbHO AONYCTHMOMY MOHHKEHHIO YPOBHS.

3. Ecan pacuer npu ycJI10BHH COXPaHEHHMs CYUIeCTBYMOilero aeburta
okKasaJ, UTO B Ipollecce 3KCIJyaTalliiy IOHH)KeHUe YpoBHsS Oyler
MPeBOCXOANTb JAONYCTHMOE, CJAedyeT OMNpeAeJuTh HACKOJIbKO [OMKEH
GbiTh yMeHblIeH [AebHT HcclaeayemMoro Bogo3abopa. Kaxk u B npenbi-
AyuieM cJayuyae, HeoOXOAHMO CA€NaTh HECKO.JbKO pacyeToB, 3afaBasch
pasJHYHBIMHU Je6UTaMH U Olpelenss BeIHUHHY NOHHXNKEHHSA.

Bce ykazannbie Bbllle pacyeTbi NPOHM3BORATCA No (opmy.aan Tiifl-
-POAMHAMHKH B 3aBHCHMOCTH OT TPAHHUYHBIX YCJOBHH, CXeMbl BOAO3a-
opa ¥ TruapaBAHYeCKOro Xapakrepa BOJOHOCHoro ropl3onTa. Kak
H TNpu onpejeteHHu Ko3(@HLUHEHTA 11be30NPOBOJHOCTH, Ierecoobpas-
HO JJIs YNPOLIEHHS PacyeToB HCIOJb30BaTh NPHBENEHHOE BpeMsd.

[Topo6ubie pacyeTl NpH OPHEHTHPOBOUIIBIX 3HAYECHHUAX IMapaMmer-
POB cJiefiyeT NPOBOAMTb B CaMOM HauaJje H3y4yeHHs paGoThl AeHCTBYIO-
uero Bogo3abopa. JTo HYXKHO Jenartb A4 Toro, 4robbl uUMeTh Mpej-
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CTaBJeHHe O TNOpsAKe BeJHYHHBI BO3MOXKHOIO BOJOOT6Opa Ha [HeH-
CTByIOHIEM Bojo3abope M B cjyyae HeOOXOAHMOCTH CBOeBpeMeHHO
OpraHu3oBaTh MOHMCKH HOBBIX yyacTKoB. Kak oTMeyasaocb, HOBbie yua-
CTKM cJle[lyeT paclnojaratb ¢ y4eToM B3aHMOBJIHAHHUA TPOEKTHPYyeMOro
1 AeHCTBYIONIETO B0a03abopoB.

MoKHO paccMoTpeTb INpHMep IMPOTHO3a BO3MOXKHOCTH, YyBednye-
Husl ge6uta Bojo3abopa MO JaHHLIM, NPHUBEACHHBIM B NpeablAyLeM
npuMepe. Vi3BecTHo, UTO BeJHuKHHA AONYCTHMOTO TOHHXKEHHSI COCTAB-
aster 45 m. TpebGyercss onpenenliTb, HAacKOJbKO MOXKET ObITh YBeJH-
yeH Ae6uT BoAo3zabopa MpHU 3KCOJAyaTauHH ero emle B TeuyeHue 15 JjeT
(uepe3 15 Jer mnpeanosaraercs HCNOJIb30BaTbh BOAbBI TOBEPXHOCTHBIX
HCTOUHHKOB).

KoadduunenT nbe3onpoBOJHOCTH, Onpeae/JeHHbIH Mo AaHHBIM 39KC-
nayartauuH, paBen 5105 m?/cyru.

Tlpexxne Bcero onpefensen MNOHWXKeHHMe YPOBHSA B LeHTpe BoAO3a-
B6opa NpH yCJOBHUH, eCIH B Te€yeHHe NOCAeAYIOmHUX 15 1eT coxpaHurcs
nebur 18000 m3/cyrxu. ;las storo no ¢opmynae (XVII, 3) paccunraenm
3HaueHHe TMPHBEAEHHOTO BpeMeHH, npuHHMas f3 paBHbeiM 18 romam
(t3=3+15=18).

__5000-4+4-12000 -5+ 18000 - 18

tllp—’ o 18000 —_— 23 rojaa.
[To dopmyae (IV, 6) onpeaensiemM NOHIKEHHE:
18000 22510523365
S == 1—2’;)—7#56‘0 In 3707 —— == 29,2 M.

Tak kKax pacCuuTaHHOE NOHIIXKEeHHe 0Ka3aJocCh MeHbile AONYyCTH-
Moro (45 a), MOXKHO TIOCTaBHTh Bonlpoc 06 yBejHuyeHHH AebuTa BOAO-
3abopa. [lpunmasaem paebut Bogozabopa B TeuyeHHe MOCIEAYIOUIHX
15 aer Q=27000 m3/cyrku. Pacyer Tax»Ke MNPOBOAMM MO TNpHUBeLeH-
HOMY BpEMEHH:

12000 - 5 + 18000 - 3 + 27000 - 15 p
R P02 90 e

b= 77000

[Tonm:enue paccunteiBaen no gopmyae (IV, 6)
27000 | 295.5.105-20.365 __ ,, .
1256500 0T gme T T A

(npu S,,,=—45 x).

Taxun obpaszoM, no Haulemy NporHosy, Ae6uT Bogo3abopa MOKeT
6biTh yBeanyen ¢ 18000 no 27000 m3/cyrku npu AanbHeililleM cpoke
3KcnayaTauuu 15 Jer.




TTPHJIOKEHHE

r‘_’
3HaueHHe ¢pyHKuuH E; (—x) npH X = T

X E; (—x) X E; (—x) X E; ( x) v E; ()
0,00 | ——co -0,3¢ | —0,815| —0,68 —0,388 —1,2 —0,158
—0,01 -—4,01 —0,35 —0,794 | —0,69 —0,381 —1,3 —0,136
—0,02 | —335 —0,36 —-0,775 | —0,70 | —0,374 —1,4 —0,116
—0,03 | —296 —037 | —0,755 | —0,71 —0,367 | —1,5 | —0,100
—0,04 | —2,68 —0,38 | —0,737 | —0,72 —0,360 | —1,6 —0,0863
—0,05 | —2,47 —0,39 -0,719 | —0,73 —0,353 | —1,7 —0,0747
—0,06 —2,30 ~0,40 | —0702 | —074 | —0,347 | —18 | —0,0647
—0,07 —2,15 —0,41 —0,686 { —0,75 —0,340 -19 —0,0562
—0,08 —2,03 —0,42 —~0,670 | —0,76 —0,334 —2,0 --0,0489
—0,09 —1,92 ~0,43 | —0,655 | —0.77 —0,328 —2,1 —0,0426
—0,10 —1.82 —0.41 —0,640 | —0.78 —0,322 —2,2 —0,0372
—0,11 —1,74 —0,45 —0,625 | —0,79 —-0,316 —2,3 --0,0325
0,12 | —166 | —046 | —0,611}| —0,80 —0,311 —24 —0,0284
—0,13 —1,59 —047 | —0,598 | —0,81 —0,305 —2,5 —0,0249
—0,14 | —1,52 | —0,48 —0585 | —082 | —0300 | —26 —0,0219
—0,15 —1,46 —0,49 ~0572 | —0,83 —0,294 —2,7 —0,0192
—0,16 | —141 | —0,50 | —0560 | —084 | —0289 | —2.8 | —0,016u
—0,17 | —136 | —051 | —0548 | —085 | —0284 ]| —29 | —0,014s
—0,18 —1.3l —0,52 —0,536 | —0,86 —0,279 —3,0 —0,0130
—0,19 —1,26 —0,53 —0,525 | —0,87 —0,274 —3,1 —0,0115
—020 | —122 | —054 | —0514 | —088 | —0269| —32 | —00101
—021 | 118 | —0,55 | —0503 | —089 | —0265| —33 | —0.00894
—0,22 —1.15 —0.56 —0,493 | —0.90 —0,260 —3,4 -0,00784
—0,23 —1,11 —0,57 —0,483 | —0,91 —0,256 —3,5 | =0,00697
—024 | —1.08 —0,58 —0473 | —0,92 —0,251 —3,6 —0,00616
—0,25 1,04 —0,59 —0,464 | —0,93 —0,247 3,7 —0,00545
—0,26 —1,01 —0.60 —0,454 | —0,91 —0243 | 38 --0,00482
—0.27 —0,985 | —0,61 —0.445 | —0.95 —0.239 —3,9 —0,00427
—0,28 —0,957 —0,62 —0,437 { —0,96 —0,235 —4,0 —0,00373
—0,29 —0931 | —0,63 —0,428 | —0.97 —0,231 —4,1 —0,00335
—0,30 —0,906 | —0,64 —0,420 | —0.98 —0,227 —4,2 —0,00297
—0,31 —0,882 | —0,65 —0,412 | —0,99 —0.223 —4,3 —0,00263
—0,32 | —0838 | —0,66 —-0,404 | —1,00 | —0,219 —44 —0,00234
—0,33 —0,836 | —0,67 —0,396 | —1,1 —0,186 —-45 —0,00207
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