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NMPEAUCIIOBHE

Jannas pabora mNOCBSAIEHA PACCMOTPEHMIO METOJOB OLEHKH
NMTAHWSA NOA3EMHBIX BOJI CBEPXY, HX HEPETEKAHMA 110 BEPTHKAJIH H
noJaA3EMHONO CTOKA, EGT-DPE;;I'E 6&31{}}}']‘0'1‘{351 Ha pETH(JHEﬂLHOﬁ JHHA-
MHKE BOJ, 3aKOHOMEPHOCTAX MX pPEXHMa H 3anpocax OTpacieH
HapOJHOTO X03AACTBa (B CBA3M ¢ BOAOcHAOXEHHEM, OPOIICHHEM H
DcyLUEH]HEM 3eMeNlb, OXPAaHOH BOJA OT 3arpsa3HEHHA H HCTOLICHMHA
H T.IL

Hiupokuit oxsat Tepputopun CCCP pexumubiMH Habnroze-
HusMA  Tpebyer Gollee CcTpororo ODOCHOBAHWA NPAMEHAMOCTH H
OCBellleHHs BHOBB paspaboTamubix MeTO/MOB OleHKH OanaHca mon-
3€MHBIX BOJI, 4 TaKXe pelleHus Ppaga JApPYrHX MeTOoQHYecKHX
BOIIPOCOB, HAlPUMEP, TakKMX, K4AK OIKCTPAlIOJALNA  PACYETHbIX
aneMenTOB DaslaHca No TUIoIaJH, OlLEHKa MNOTPelHOoCcTel pacdera
NMUTAHWA BOJl N0 PEAHUMHBIM AaHHBIM, BO3MOXHOCTE NPHMCHCHHA
NpuOJIMKEHHBIX METOMO0B OULEHOK, BbIOOpP METOAOB MCCHENOBAHHA
DanaHca NMOA3EMHBIX BOJI HA Pa3HBIX CTAJAMAX €ro H3Y4eHHS H T. 1.

Ouenka OanaHca NMOJ3EMHBIX (TPYHTOBBIX H MEXILJIACTOBBIX) BOJ
NPOU3IBOJHTCA HA OCHOBE PE3Yy/IbTATOB CTAUMOHAPHOTO H3YYCHUS
npoueccos GOPMHPOBAHHUA OTMAEIBLHBIX 3MEMEHTOB 3TOro OanaHca
KdKk B ©eCTCCTBCHHBIX, TdK H B HapyIUCHHBIX JOCATCALHOCTHRO
4e0BCKA YCJIOBHAX. Takoe HM3y4YeHHE NPOBOJAMTCA HA OTACNBHBIX
KTKOMEBbIX (PACHETHBIX) YYACTKAX, @BTOHOMHBIX OIbITHBIX 10L&/
KaxX, DanaHcoBbIX ONOPHbLIX H IKCNEPHMMEHTANbHBIX Y4YacTKax, Ha
peNnpe3eHTATHBHLIX peuHbiX Bojgocfopax W B nOpefenax KpynHBIX
PErHOHOB,

B 3aBHCHMMOCTH OT NpakTHYeCKHX 3ajday HW3yveHus Oananca
NoA3eMHbIX BOJA (B lejasx BOJOCHaOXeHHs, OpOLICHHA, OCylUeHHS
3eMelib, ODOCHOBAHUA THAPOMEIHOPAIMH NOYB, FHAPOTEXHHYECKOTO,
NPOMBIIITEHHOT 0 W TPAXKAHCKOTO CTPOHIENBLCTBA H T. M.), 4 TAKKE
cneuMdpHUKH HPUPOAHBIX YCAOBHA NPHMEHAIOTCH PAa3HbIC METOIBI
H3Yy4eHHS 2J1eMeHTOB Oananca TPYHTOBBIX H MEKIIACTOBBIX BOI.
ITpu 210M jUIA BeIDOpA METOMOB H3Y4eHHs [JABHYH POJib HIPAOT
FHAPOTEOI0THYECKOE CTPOCHHE MECTHOCTH H XapakTep HPHPOIHBIX H
HCKYCCTBEHHBIX (AKTOPOB.

ITpenBapuTenbHBI AHANH3 NPHPOAHLIX U TEXHOTEHHBIX YCIOBHIL,
BAHAHHE KOTOPLIX BCEI/IA OTPAXAECTCH HA PEKHME NOAIEMHBIX BOJ
(M3MeHEeHHEe BO BPEMEHH HAMOPOB WK YpoBHeH, eOHTOB HX, a Tak-
e TeMIepaTypbl H XHMHYECKOTO COCTABA BOJ), JOJIKEH BBIABUTE OIl-
THMAJLHYIO PacyeTHYIO cXeMy (Monenb) dopMuposanus OaaHca
NOA3EMHBLIX BOA. YKa3zaHHbIC MOMEIH CiyxaT 0DOCHOBAHHEM comep-
KAHHA HATYPHOIO HM3YHYEHHA 37EMEHTOB DajlaHca mMO/3eMHBIX BOJI.

B 4uCci0 W3IBECTHBIX IUHPOKO NPHMEHAEMBIX METOAOB H3Y4EHHA
Dajlanca rpyHTOBBIX BOJ BXOJAAT: 1) obmesoano-6anancosbii; 2) nM-

3



3uMeTpHYeckuii; 3) ruipoauHaMudeckue; 4) KoMIeKCHbIH (OCHOBaH-
HEIH Ha THAPOIMHAMHYECKOM AHAJIM3E PeRHMA TOJM3EMHBIX BOJ M
AUHAMHKY BJAArM B 30HE a’palli) M Ap.

VyuTpIBafd IMPOKHE BO3ZMOKHOCTH METOAA IHAPOTHHAMHHECKO-
r0 aHajlH3a peKHMa [MOA3eMHBIX BOJA B pElIEHHHM 3ajad no
OnpeAeIcHHI0 THAPOTEOJI0OrHYECKHX MapaMeTPOB, BEJIHYHH NHTAHWA
M CTOKAa 3THX BOA M BO3MOXKHOCTH 3aMKHYTh 3TOT ODamaHc Ha
PACYETHBIX Y4AaCTKaX, OCHOBHIBAACH JIHINIL HA PE3yNbTATaX CTalHO-
HAapHBIX HaOMIOACHWI 32 PEXHMOM BOMT H TEOPHH HEYCTAHOBMBLICIO-
CA  JBWKEHHMs, ABTOP A4KUEHTHPYET CBOE BHHMAHHE [JIABHBIM
obpa3zoM Ha 3TOM MeETOJE.

Ouenka OGananca nomzeMHblX BOA TpeGyer OT CTALMOHAPHBIX
HA0/MIO/IeHHIA 3HAHHA PEeXHME MOA3EMHBIX BOJ 34 MEPHOJ HE MeHee
OJIHOrO FOAOBOIO, & Jy4ilue npuMepHo 1l-neTHero UHKNa ¢ Y4eToM
MHOTOJIETHEN HMKJAHYHOCTH PekHMA MOA3eMHBIX Bom [4].

[lpu ouenke Danarca NMOA3EMHBIX BOJ 110 PEKHMHBIM JaHHbBIM
BBIMHCIAKOT: NOJOKHTENbHOE NHTAHHE TPYHTOBBIX BOJ - HH(HILT-
PAUMKD OCAIKOB W TIONWBHBIX BOA, OTPHIEATENALHOE MATAHHE = pac-
XO/T HX B 30HY a’pailld M HA CYMMapHOEe MCnapeHWe, mnepetekaHue
IPYHIOBbIX BOJl B CMEKHBIE 1O BEPIMKA/IM BOJOHOCHBIE 1UIACTbI
NOpPO/I. M CTOK B TOPH3OHTANILHOM HANpaBlIeHHM 3a pPAcYeTHOC
Bpemsa. Kpome pexuMHBIX JaHHBIX OYeHb BAXHO ONpENe/UTh
napaMerp p--HENOCTATOK HACHIEHHS NMOPO M BOAOOT/AYH Tex
e NOPOJ B Npe/ieax BLICOThl W3MEHEHUsl YPORHA IPYHTOBOR BOJIbI
H TOMNEPTOH KanuIApHOH KaHMBL

B cucreme npoBefleHHA KOMIUIEKCHBIX BONHO-DanaHCOBLIX HCChe-
nosaHuil oneHka Danawca (onpenencHue ero INMEMEHTOB H 3aMblKa-
Hue Oananca) npeactasiaserT coDOH 3aKMOYMTENIBHYH) CTANHEO
H3Y4EHHH, KOTOpas 3aBHCHT OT NPHHATOH pAacYeTHOH CXeMH
(Moaenn npouecca opmupoBanus Oananca). PaccMarpupas Mero-
MBI OLEHKH OajlaHca MOA3EMHBIX BOA, aBTOP, MO CYUIECTBY,
aHAM3HPYeT Haubollee WHPOKO pacnpocTpaHEeHHLIE MOEH dop-
MHpOBaHHs aToro OanaHca.

Liene gaunoii paboThl — paclUHpHTE YHCJIO METOMOB PacHeTOB
THTAHUA H cToka noasemuelx Bod no teppuropun CCCP, uexoas u3
MAHHBIX PEXHMHBIX HaOmiomenuil. ¥ BLIABUTL PerHOHANLHBLIE KOMIH-
YeCTBEHHbLIE CBA3H WiEMeHTOR OanaHca ¢ BeyUIMMH THIPOMETEeOpo-
NOTHYECKHMH H aHTponoreHHbiMu (haktopamu. Takke cBs3n BeChbMa
HeOOXOMHUMEl /1A MPOTHO3a H3MEHEHHA H YIPABICHHS PEXHMOM
Noa3eMHbIX BOJL.

H3 paccmorpenns mMoenei t.I}t}pMHpGB:iHHﬂ Danamca BLITEKAKOT
H METOaHYecKHe peKOMeHIallM| Mo JajibHeHleMy COBEPLUCHCTBOBA-
HHIO MCTOMOB M3YYEHHA IIPOIECCOB MONOAHEHHN H PACXON0BAHWHA
MOA3EMHBIX BOJ.

Januas pabora-—Hror MHOTOJIETHHX HCCJIEAOBAHUH aBTOpa 1O
npobneme opmuposanng fanarca M pexuMa MOMAEMHBIX BOJ Kak
B HAYYHO-METOHYECKOM, TAK U B NPAKTHYECKOM HanpapJeHun (ang
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Y/IOBJIETBOPEHHUSA 3AMPOCOB PA3BEKH M JKCILTYATAUHH NOJA3EMHBIX
BOO, MEIHOPAUHH 3EMENL H ['H,.’],[}DTEKHH'-]ECKBFD C‘TPGHTEJ’[LC’TBH).
I'maeHbIMH npH 5ToM HABJAKDTCA METOMALI NPOBCACHHA HATYPHLIX
W3Y4EHHH mpoueccoB GOPMHPOBAHHA NMOMAIEMHBIX BOI B PasjIHYHBIX
npupoaHbIX yeaoeusx. OCHOBLI TEOPHH H METONOB MCCIIENOBAHHSA
MIHHAMHKH NoA3eMHbIX BOA Obik 3anowens:: . H. Kamenckuwm,
@, I1. Capaperckum, O. K. Jlanre, W. K. Tasuu. [J{ng passurus
0bUIer01H0-0a14HCOBOTO HANpaBlEHUA aBTOP NoMNb3oBanca pabo-
ramu: O, B. [lonora, M. A. Benukanosa, B. A. Vpuisaena,
C. W. Xapuenxo, M. M. Kpuiiosa, A. ®. Cnagnesa, H. H. Xomxu-
Gaesa W ApPYrux, 4 NpH H3y4eHHH PEXKHUMA BOJ B €CTECTREHHLIX H
HAPYLIEHHBIX YCanoBHsxX —- paborami u cosetamu @. M. Bouesepa,
H. H. banaemana, M. E. Anstosckoro, /. M. Kana, k. C. Macno-
Ba, JI. C. A3puna, A. A. Kononnguuera u Ap.



I'nasa 1

HA3HAYEHHUE HMCCIEJOBAHUH
BAJIAHCA ITOJ3EMHBIX BO/J
HA PA3HBIX CTAJUAX ET0 M3YUEHUA

Ouenxa Ganadca MOA3EMHBIX BOM - KOJHYECTRBEHHOE OMNpee/e-
HHE €0 MEMEHTOB, MPEACTABJIAIOMIAX CODOH NMPHXOA HIH pacxon
Macc BOJIBI, OOYCIOBJIMBAIOUIHX HAKONJEHHe HIH YOLUIL BOJHBIX
3anacos B DanaHcopoit o00JacTH 3a pacdeTHLIH NPOMEXYTOK
BpeMen. Takas oneHka TpeGyeT H3YYEHHMN PEKHMA [OIIEMHBIX BOJ
¢ IMHPOKHM NpPHMEHEHHEM TEOPHH HEYCTAHOBWBILIETOCH JBHKEHHA.

I'H}'[pnre-imnrnqccme HCCIIENOBAHHKA, TIPOBONHMEIE B E€CTECTBEI-
HEIX YCJIOBHAX IS MO3HaHHA 3akoHOMepHOcTeH (QOpMHpPOBAHHA H
pHCHPEI[EﬂEl!HSI' BO BPEMEHH H B I'[pﬂl:'l‘pHHCTBE noa3eMHBIX BOMO, a
Tak¥e A8 OnpeaeacHHs YCIOBHH 3KCINYaTAlHHE HIIH YNpasicHHA HX
PEXHMOM, MOAPA3NEIAOTCA HA TPH OCHOBHBIE CTAa/NHH (3TAlbI):
1) mouckn; 2) paseesika, 3) IKCNEPHMEHTANBHBIE HCCNEAOBAHHA B
YCIAOBHAX IKCMJIyaTAUMH.

[Mepras craaMs HWccaenoBaHWH (MOWCKH) NPOBOAUTCH
A oDOCHOBAHUA CXeM CTPOMTEILCTBA W TEXHHKO-3KOHOMHYECKHX
noknanos (T3/) ¢ uenbio BLIABIEHHS NEPCNEKTHBHBIX BOAOHOCHBIX
TOPH30HTOB, CMOCOOHBIX VAORIETBOPUTE TMOTPeDHOCTEL Xo3aiicTBa B
noaseMuoil soje. Ha 5Toil cTajiud nposofsiTes: THAPOTEO0THYE-
ckue oDcnenoBanns, KOMIUIEKCHBIE IEOJOTHYECKHE W THAPOTE0JIONH-
YeckHe CbeMKH B MenkoM wMaciutabe, npoxogka oJHHOYHBIX
HAPOTEOIOTHYECKHX CKBAXHH H reodusndeckde pabothl B Hebosb-
moM obbeme.

Ha cTanuu noHcKoB BenyTcd KPaTKOBpeMEHHBIE HaOMONeHHs 3a
ECTECTBEHHBIMH Ko/leOauuaMH ypoBHa (Hanopa), neburom, TeMmnepa-
TYpoil H XHMHYECKHM COCTABOM TOA3EMHBIX BOA € NOMOIIBIO
CEBAXHH H KOJIOJUEB. IMo JAHHBIM TaKHX HaﬁHI-G,[I,E!HHﬁ, B TEYeHHE
rofla WJIH Cce30Ha MOXKHO BBIMHCIAHTE B NEPBOM MPHOIMIKEHHH
BEJHYHHY NUTaHuA TpyHTOBRIX BOA [4]. Ha oaroii craaum cie-
ayeT o00ocHOBaTH HEOOXOAMMOCTb perHoHanbHOH ceTH Habnro-
AATENBHBIX CKBAXHH H BOMOMEPHBIX MOCTOB Ha pEkax, o3epax H
KaHanax, a Takke 4acTHYHO oDopyaoBaTe HX A8 MOCIEAVIOMIHX
Ha 0O IeHHIA.

Jna npensaputelbHON oneHkd OalaHca noa3eMHBIX BOJ He-
MONB3YEOTCH Pe3yibTaThl HAOMOEHHUH 34 PEKHMOM BOJ B CMEXKHBIX
H aHalnorHYHBIX paHoHaX, T/A€ YKa3aHHble HaOMIOAcHHS YyXe
OPraHH30BAHEL.

Bropas crtanua Hccacaposanui (pa3sseaka) npoBoaMTcs
JUIS OLIEHKH ECTECTBEHHBIX PECypCcOB H 3KCIIYAaTALMOHHBIX 34MaCOB
TOA3EMHBIX BOJ € LENbI 00OCHOBAHHS NPOEKTOB BOAOCHAOKeHHS
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HJIH MPOEKTHBIX 3aJaHHH HA CTPOMTENLCTBO THAPOMEIHOPATHBHEIX
CHCTEM [MpH OpOIIEHHH HJIM OCYIIEHHM 3eMelb H T. IL

Kpome metanbHBIX THAPOTreOJIOTHYECKHX CBEMOK Ha JIaHHOM
CTa/IHH BBITIOJHAKOTCHA ONbITHBIE paboOTHl, HANPUMEP ONBITHBIE
THApOTEONOTHYECKHE OTKAYKH, JabopaTopHele W nojeebie dunbTpa-
UHOHHBIE HCCEMOBAHHSA, TUIATENLHO H3YYAIOTCA YCIOBHA IKCIUIYya-
TAllHd BOJOHOCHLIX TOPH30HTOB, BO3MOXHOCTH HX 3arpA3HEHH: H
cnocoDbl 3alMTHI OT HETO.

3a ocHOBHEIM (118 BOAOCHAOKEHHSA) H CMEKHBIM C HHM
BOJOHOCHBIMH TOPH30HTAMH OPraHH3yIOTCH peXHMHEBIE Habmmoge-
Hus. HabmogatenbHble CKBAXHHEB 3AKIAABIBAIOTCH KAK B €CTECTREH-
HBIX, TAK H B HapylleHHBIX ycnoBusX. OHu monkHel obecrevuTh
AeTANLHOS H3YYEHHE PeXHMA NoA3eMHBIX BOJ M pacyeT Mx Oananca
Ha pacuyeTHBIX y4acrkax ¥ Ha OoasllMX naolaasx Boaochopos.

Pa3spe/ika moja3eMHBIX BOJ, B CBOK OYepelds, Mojapasieisercs Ha
NPEABAPUTENBLHYO W JETAIbHYI0 B 3aBHCHMOCTH OT CJOXKHOCTH
NPHPOAHBIX YCIOBHH, CTAfHN NMPOSKTHPOBAHHA H KATErOPHH CTPOH-
TENbCTBA.

PeayabTaTel peXHMHBIX HaDNIOJMEHWH, TIPOBE/EHHLIX B TeYeHHE
roga u Oonee, WCHONAB3YIOTCH IS pacyeTa THAPOTEONOTHYECKHX
napaMerpos (Hanpumep, eMKocTHBIH napaMerp p, Ko3ddHumeHT
YDOBHENPOBOAHOCTH @ M T.I.), 4 TJaBHOe-— U8 oOfNpeleNieHns
BEJINMHH THTAHHA TMON3EMHBLIX BOJ CBEPXY, MX MNepeTekaHus Mo
BEPTHKAJH, MCMNAPEHHs H CTOKa mo TopH3oHTanH. Bece ato me-
NoJb3yeTcs NPH cocTaBieHnn Oasanca NMoa3eMHBIX BOO B €CTECTBEH-
HBIX W HAPYIIEHHLIX YC/IOBHAX, YTO MO3BOJAET JIeTANLHO HCCNEO0-
BaTh MpoLecckl GOPMHUPOBAHHMS MOA3EMHBIX BOJ H HX PEXKHM Ha
BhIﬁ(]_:)aHHb[x TEPPHTOPHAX.

TAAMA IKCNEepUMEHTaNbHBIX HCCHENOBAHHII TIpH
AKCNAYATAIHM NPOBOAKUTCH € HENBH YTOUHEHHS THAPOTe0/iord-
YECKHX 1ApaMeTPoOB W JjeMeHTOB OanaHca No13eMHBIX BOJ B
paiioHax KpynHeIX W CIOKHBIX Bomo3abopoB. DTH HccleloBaHHSA
HeobBXOMUMBI U1 00OCHOBAHHA NPOrHO3a YCIOBHIA MHOTONETHEH
paboThl Yka3aHHBIX BoH03a00OpOB, 3AUMTHL HX OT 3arpA3HEHHH,
MpexkaeBPEMEHHOI0 HCTOUIEHHS 3amacoB Boa W T.m. Ha oaroi
CTA/IHK — TIPOROASTCSA — WCCNEMOBAHNS B YCNOBHAX  3KCILIyaTallHK
KPYNHBIX H QONbIIMX MO TUIOIAMH THAPOMETHOPATHBHBIX CHCTEM
MPH OPOLIEHHH H OCYIUCHHH 3eMedb ¢ LeNbH YTOYHEHHS NMPOTHO30B
pexuMa Boj. OcoOeHHO OHHM HYXHBI TPH PACLIMPEHHH MM PEKOHC-
TPYKUHH OPOCHTENBHOH CeTH, JPEHAXHBIX COOPYKeHud H T. IL

Kpome cucTeMaTHYecKMX peXUMHBLIX HabnoJeHuit no cersM
CKBaXHH, 0DOpyNOBAHHBIX HA NMEepPBOH H BTOPOH CTagMAX HCCNenoBa-
HHH, HA TPeTheH CTaJMH PACIIMPAIOT CETh PEXUMHBIX HAbMIOgeHMI
34 HMCKYCCTBEHHBIMH dakTopaMM, HanmpHMep: 3a [JENpPECCHAMM
HAllOpOB MOA3EMHBIX BOJ, NEOMTOM OTKAYHBAEMBIX CKBaXHH,
H3IMeHeHHEeM KavecTBa W KOJMMEecTBa BOJ Mo Ce3oHaM roja, a
HHOTla W B TeucHHE psga Jier.



Ha opoinaeMbix TeppHTOpHAX BeAyTCA HaD/IOaeHHMA 34 JeMeH-
TaMH BOJHOTO H CoJIeBOTO DanaHca TPYHTOBBLIX BOJ, H3MEHEHHAMHM
3TUX 0anaHcOB MOJA BAHAHHEM paclIMpeHHS OpPOCHIEJbHBLIX H
JpeHaXHBIX CHCTEM, a TakKke 3a BOJONOJa4Yed Ha oOpolIeHHe,
NPeHa¥HbIM CTOKOM W HeONaronpuaTHEIMH NOCNENCTBHAMH MellHO-
paunii —BTOPHYHBIM 3aCOJIeHHEM TOYB H 3a00ayMBaHHEM 3eMellb.

B pajionax nedcTRHS Kpynielx BOM03aDOPHLIX COOpYXEHHI HIH
OpoOLIEHHS H OCYLUeHHd BbIDHpAa1OTCHd THNHYHBIE ONbITHBIe DanaHco-
Bble Y4YacTKH JIi TpPOBEJEHHA NeTalbHbIX BOJAHO-0ANAHCOBLIX
Heenenopanui, [lo cmenmansABIM  nporpaMMamM  OpraHH3yrHOTCH
HabntomenHs 3a HHQUABTpauued OCcanKoB, MOJUBHLIX BOJ, moTepeii
YACTH PevyHOrO CTOKd4, HCIapeHHeM, NMHaMHKkOH W OanaHcoM BIaru
B _30HE AIPAUUH, JPCHAKHEIM CTOKOM H T. J.

B pesynerate paboT Ha CrajgHH IKCNEpHMEHTAJILHBIX HCCheno-
BAHWH YTOMHAIOTCA IKCNIAYATAIMOHHBbIE 3alacel MpecHbLIX BOJ, a
TAKKE ONTHMAJIbHLIE THIIbI BOJO3aXBATHBIX COOPYXKeHHWH, JpeH H
PeXHM HX IKCIIyaTalMH,

[Nepexons K KOHKpeTHBIM 3a1a4aM oueHKH OanaHca Mon3zeMHBIX
BOJL Ha Pa3sHBIX CTaJHAX, HeoOXOMHMO NOJYEPKHYThL EJIMHCTBO
NOHATHA pexHMa M Oajanca NOA3EMHBIX BOJL.

PexXuM noOJ3eMHBIX BOJ— MOPA/IOK H3MEHEHHA BO BpeMeHH
KOJIHYECTBA H Ka4ecTBa 3THX BOA B KOHKPETHOH NPHPOJAHOH H
BOJIOXO3AHCTBEHHOH obcTanoske. bananc noj3eMHuBIX BOJ KOJIHYeCT-
BEHHO BhIpa)aeT coDOH KOMIUIEKCHRIH npouece GOPMHPOBAHHSA 3THX
BOJl, IPH TOM OH Tpcﬁyﬂ_ JIOCTOBEPHBIX 3HAHHIT O pasMepax H
NOCJHENOBATENILHOCTH BO3JCHCTBHA Ha HM3yyaeMble BOJbI TAKHX
npoueccos, Kak WHOHALTPALMS OCA/IKOB, IOJIMBHLIX BOJ C MNOBEPX-
HOCTH, HCHapeHHe ¢ YPOBHA [PYHTOBbIX BOJ, TNepelekaHue Mo
BEPTHKA/IH, TOPU3OHTAJIbHBIA CTOK BOJbLI B BOJTOHOCHOM TOPH3OHTE,
a Takxe reHeTHYeckKMe B3aHMOCBA3H MOJ3eMHBIX H MOBEPXHOCTHbLIX
BoJ. [lis HHTEpHnpeTalHH ecTecTBeHHOro pexuma W Bananca Heod-
XOMHMBI 3HAHHA O NMPHPONHLIX dakTOpax, TAKMX, KAK THApPOTe0/0-
IHYeCKHe, THAPOJOIrHYeCKHE M MEeTeOpOoJIOrHYecKkHe YC/IOBMA, a ald
aHalln3a HapylleHHOro pexHMa W OanaHca-—o0 ecTecTBeHHBIX H
HCKyccTBeHHBIX dakTopax. K HckyccTBeHHBIM (akTOpaM OTHOCHATCH:
BOOOTOOP M3 IKCIAYATAUHOHHBIX CKBaXHH, NPHBOJISALIHA K MecT-
HbIM H palOHHBIM TMOHMXKEHHIM HANOPOB BOJBIL, BOAONOJAYA HA
OpOIlICHHE, PEHAXHLIA CTOK M T. M.

Jna ouenkn Oananca Moa3eMHLIX BOJ Ha H3yyaeMoil TeppHTO-
PHH HeoDOXoaHMO:!

|) snanve obLIMX THAPOTeOJOrHYeCKHX yclOBHI paiiona (HamM-
YHE KapT BOJOHOCHBIX TOPH3OHTOB, FHIPOreOJIOTHYECKHX Pa3pesoB
H npodunei);

ﬁ HAJHuHe JaHHBIX 0 peXHMHbIX HaOnogeHusx 3a kosebanueM
YPOBHSA I'PDYHTOBBIX H HATIOPHLIX BOJ B BHJIe TOMOBBLIX BeAOMOCTEil
CpOYHBIX HabJIIOJEHHH M XPOHOJNOTHYECKMX rpapHKOB H3IMEHEHHSH
MeMEHTOB peXUMa KAK B ecTecTBEHHBIX, TAK M B HAapYyUIeHHBIX
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YCIOBHAX, 4 TAKKE 3a XOJ/IOM M3IMEHEHHS BO BPEMEHM THAPOJIO-
THYECKHX, METEOPOJIOTHYECKHX M BOJOXO3AHCTBeHHBLIX (akTopoB;

3) }'CT&HDEHEHHE KOJMHYECTBEHHBIX CB!B_I_BEﬁ I,'.IE)I{HMH Nog3eMHBIX C
PEE{HMGM HDBEPKHOL‘THBIX BOO, KoJieDaHuEM METEOPOIOIHMECKHX
(aKTOPOB W H3IMEHEHHEM BO BPEMEHH HCKYCCTBEHHBIX (akropos;

4) 3HaAHHWE PErHOHANBHON (ANA KPYNHbIX TEPPHTOPHI) H JIOKAb-
HOH (HA PACYETHBIX YY4CTKAX) JAMHAMMKH MOJ3EMHBIX BOJ (KapTel
THIPOH3OMHIC, THAPOH30NBE3, TNYOHH JI0 BoAbl, BOAONPOBOAHMO-
CTH BOJOHOCHBIX TOPH3OHTOB M T. A.)

5) 3HAMHE NApPaMETpPOB BOJAOHOCHBIX MOPOA H [PYHTOB 30HbLI
ajpallid, KOTOpBIE B MNOCHeAYHOIIEM JOJDKHBI  YTOYHATBCA 1O
PEXHMHBIM JJAHHBIM;

6) upoBeACHHE THAPO/IHHAMHYECKOTO dAHATH3A PEKHMA YPOBHS
FPYHTOBBIX W HANOPa MEKIJIACTOBBIX BOA C COCTABACHHEM HX
Dananca no MecslaM, CE30HAM TOJa, roJaM H MHOIOJETHAM;

7) 3HaHWE 37eMeHTOB obuiero BoaHoro OanaHca Ha MOBEPXHOC-
TH, B 30HE aIPALHH MO YY4ACTKAM MW HAPOTeOJOrH4ecKHM pPErHoHAM
(ocaaxu, ucnapenue, BOJONOAAYA HA OPOIIEHHE, PEYHON H ApeHaxk-
HBIH CTOK W ap.);

8) uHTEpnpeTanMs M YBA3KA pacuyeTHBIX Danancoe MOA3IEMHLIX
BOA ¢ oDumuM BOJHBIM DaNaHCOM peuHbIX BOOCOOPOB;

9) kaprorpadupopanue 3ieMeHTOB DajaHca I'PYHTOBBIX H MEX-
MIACTOBBIX BOJ OCHOBHBIX BOJOHOCHBIX TOPH3OHTOB (MH(pHILTpa-
HHOHHOTI'O TIHTAHHA CREPXY, HCNAPEHHA TPYHTORBIX BOJ, Ef_:pTchath-
HOTO Bﬁ}lﬂﬂﬁh{ﬂﬂﬂ TPYHTORBIX NOTOKOB C NOJCTHAAKOUIHMH BOOO-
HOCHBIMH TOPH3IOHTAMH, I'GPHSBI-ITEIJ’IBHGFD MoOA3EMHOTO CTDR’H).

IMepeuncnenusie TpeboBanus AeliCTBHTENBHBI JUIA BCEX CTa Wi
TH/IpOTE0JIONHYECKHX HCCNENOBAHHH, KOTOPBIE PA3HYAKOTCA Mexay
coboit raaBHeIM 00pa3oM rnyoHHOH npopaboTKH H METAILHOCTBIO
Hayuenua. Ilocneanee tpedomanne mkitouaet B ceba orobpamenne
HTOTOB TIPENINECTBYROUIHX HCCETOBAHHN, TPOBENCHUBIX B JAHHOM
HIIH CMEXHBIX PErHOHAX, H OJHOBPEMEHHO COBNAMAET C (hOpMYyJIH-
POBKOH pPE3YyAbTATA, OXKWIAEMOTO OT PErHOHANBHOIO H3YYeHHS
DanaHca TNOA3EMHBIX BOJ B [ENOM.

Bce xoHkpeTHbIE 3a4auM W3yyeHus DanaHca M pexuMa nom3eM-
HBIX BOJl MOXKHO ODBEMWHHTHE B JIBE TPYINbL PErMOHAJNBHBIE H
ClleHanbHbIE.

[Teprble M3 HUX OXBATHIBAIOT KPYNHBIE TEPPHTOPHH —— Dacceiiib
cpeanux (a0 50 000 km?) u kpynuwix (6osee 58{}00 KM?) pex,
BTOPBIE BO3HMKAKOT HA ManslX BojaocDopax mnomansio He Donee
1000 xM?; pasauyaroTcs oMM IAyOHHOM M HanpaBIEHHOCTHIO H3yve-
HHA 3JIeMEHTOR BROJHOro OanaHca.

Ha cragiu MOWCKOB BBINOMHAIOT CHEAYIOUIHE WCCAEI0BAHNA
PErHoHaNIbHOID Xapakrepa:

1) THUM3AIMIO BOJHBIX DANAHCOR W COCTABJEHHE MpENBAPHTENE-
HOH XapakTEPHCTHKH OCHOBHBLIX 2IEMEHTOR DanaHca rpyHTOBBIX BOM
(nMTaHHe CBEpXy, HMCHNAPEHHE HX M CTOK B 30HY d3DAldH,
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TOPH3OHTAJbHLII W BEPTHKaJbHBIA CTOKH HJIH TIOATOK CHH3Y
HAaMOPHLIX BOJI) MO KJIKYEBLIM HIH PAcYeTHBIM YYacTKaM peruo-
HAJILHBIX CTBOPOB HaDNIOJATENBHBIX CKBAXHH, Tepecekarolux
reomopdonoruyeckue paioHbl O HANPABIEHWIO MOTOKA BOJ;

2) onpejejieHHe BaXHeHIIIAX THAPOTEOJIOTHYECKHX MapaMeTpoB
(koapriHeHT YPOBHENPOBOJHOCTH TPYHTOBOTO MOTOKA, BOAOOT/AA-
4a, He/IOCTATOK HACHLIMIEHUA H T. /1) N0 PEXKHMHBLIM JIAHHBIM TPH
nepece¥eHHH perHOHalLHBIM CTBOpOM HabIKOAaTeNBHBIX CKBAaXHH
pek, KaHaloB, KPYIHBIX O3ep W BOJOXPaHHIMIL B TNPHOpeXKHBIX
30HaX;

3) kaprorpadHpoBaHHe OCHOBHBIX 3J1eMeHTOB OanaHca rpyHro-
BLIX BOJI C HMCMONBL30OBAHHEM KOPpENAlMOHHBIX CBfA3eH pacueTHHIX
2jleMeHToB DanaHca IPYHTOBLIX BOJ C MOIUIHOCTLIO 30HbI aJpalluH,
peuHBIM CTOKOM H MeTeopoJiordyeckimu daktopamu [5];

4) cucrematuszaunio ¥ oDoDlleHHe pPe3yNLTATOB paHee NpoOBe-
JIEHHBIX HCCIIEIOBaHUil pexnma u DanaHca IPYHTOBBIX M HAMOPHBIX
BO/l B JIAHHOM H CMEKHBIX C HHM perHoHax /s ‘BeiDopa 3Ha4eHHH
napaMeTpoB { (BOAOOT/Ia4a MOPOJ WIH HEAOCTATOK WX HACKILE-
uus), xodpdunuentoB GHALTPALKKM NMOPOA, YPOBHENPOBOAHOCTH
MOTOKOB BOJA W T. M. jns DallaHCOBBIX pacueToB,

5) obocnoBaHHe cocTaBa M KOHCTPYKUMM ceTH HabmoaaTenbHbIX
CKBaXHH H BOJOMEPHBLIX TIOCTOB Ha OTKPBITBIX BOJOTOKax W
BOI0EMAX JUIA MOCEYIOLMX JUIMTEbHBIX PEXHMHBIX HaOmoaeHuUi,

[napHBIA pe3yibTaT perdHoHalbHOTO M3y4eHHdA DajnaHca moa’em-
HbIX BOJl— BhIfiBJIeHHe ODIIMX 3akoHomepHocTedt (opMHpoBaHus
MATAHWS W CTOKA NOJ3EMHBIX BOJ KakK B €CTECTBEHHBIX, TaK H B
PErHOHAJILHO HApPYLICHHLIX YCIOBHAX. JTH pPe3y/bTAThHl ABJIAIOTCH
OCHOBAaHHEM JUIA JIAHHPOBAHHA JajibHelIlIMX MMOHCKOB H Pa3Be/IKu
MPeCHbIX MNOJJA3EeMHBIX BOJI.

Copepxanne Hcc/ie/JOBaHMI CrelHabHOTO HAZHAYEHHS, KOTOPbIE
BEITOJIHAIOTCH [UIA YIOBAETBOPEHHA JIOKANBHBIX 3aIIPOCOB HAPO/IHO-
ro XO38HCTBa, @ TaKke VI8 Hay4HO-METO/IMYECKHX Le/iel, onpeaens-
ercd CrnelM(HUKOi TNMPOEKTOB BOAOXO3AHCTBEHHBLIX CHCTEM H HHKe-
HEPHBIX COOPYKeHHH, WX BO3JICHCTBHEM Ha NOJ3eMHBbIE BOJBI TPH
IKCIIyATAlMH, 2 TakkKe HeoOXOMMMOCTBIO 3alMThI TeOJIOTHYECKOi
Cpe/ibl OT 3arpaA3HEHUs H TPeX/IeBPeMeHHOTO HCTOLEHUS 3arnacos
MPeCHBIX MO/3eMHBIX BOj. OCHOBHBIE ITallbl CrEHabLHBIX HCCe10-
BAHWI TIPHYPOYHBAIOTCA K CTa/IHAM pa3Be/IKH W IKCIIyaTalM¥ BOJ
H COOpYKeHHI.

B obnacth BomocHabxenus cneuManbHOe WiydeHHe Oanamca
MOJI3EMHEIX BOJ1 BBIMONHACTCA NPEHMYLIECTBEHHO Ha CTa/lHH pasBe/I-
KA M BKaouaer: 1) neraneHyro olleHky rnipotiecca (dopMHpoBaHMs
Dananca rpyHTOBBIX H HalMOpHBIX BOJ KaK B YCJIOBHAX €CTECTBEHHO-
ro, TaKk M HapylIeHHOTO pexuMa; 2) pacueTnl IKCIUIYATAIHOHHBIX
3aMacoB  TOJA3eMHBIX BOJI M BhifBJeHHe TeHeTHYECKHMX CBA3eH
eCTeCTBEHHOTO H HHP}'LLIEHHG[’D pPeXHMa H EEJ'[E]HCE] ITHX BOO C
pexumMoM Boaootdopa u apyrumu daktopamu; 3) pacyeTsl rHapo-

10



re0JIOTHYECKHX NapaMeTpOB B HAPYILIEHHLIX YCIOBHAX W NPOTHO3 HX
H3IMeHEHHS B [pollecce IKCNNyaTanvu; 4) olUeHKY 3allHIIEHHOCTH
MOA3EMHLIX BOJl OT 3alrpA3HEHHS M NPEKJAEBPEMEHHOTO MCTOIICHHA
pecypcoB BOJ: 5) BhIABJICHHE CE3IOHHOW, T'O/IOBOH M MHOToJeTHeH
H3MEHYHBOCTH BEJIMYMH NHTAHHA MOA3EMHBLIX BOJI CBepXy, a Takke
nepeTeKaHWs HANOPHBLIX BOJ MO BepTHKaNH; 6) OLEHKY THIpaBIIH-
YeCckOoi pONM TpPaHMYHBIX YCIOBHH B Tipolecce JKCryaTanuH
BONOHOCHRIX TOPHIOHTOB.

B pajionax opoieHHs B 34CYUUIMBRIX 30HaX W paloHax
OCylieHHs TipH H30LITOMHOM  YBJawkHeHHWH HcclenoBanus Oa-
JaHca MOJI3eMHBIX BOJ BKIO4aroT: |) paHOHHpOBaHWe TeppHTOpPHIl
no YCAOBHSAM WHOHIBTPAIMK OCA/IKOB W HOJMBHBIX BO/I, MCTIAPEHHIO
TPYHTOBLIX BOjI, BEPTHKANLHOMY TIOATOKY HANOPHBIX BOH W
NOA3eMHOMY CTOKY, NpeaonpeelsiondiM MEeJIHOpaTHBHOE COCTOR-
HHe 3emMesib, 2) 0DOCHOBaHHe peXHMOB OpPOIICHHS W OCYIIEHHS
3eMelib; 3) oDOcHOBaHHEe MeJIMOPATHBHBLIX MeponpusaTtuil no Boprbe
C BTOPHYHBLIM 3acojyieHHeM mnoys W 3abonaunsaudem; 4) nporuos
H3IMeHEeHHS PEKMMa TPYHTOBBIX BOJ TNPH PEKOHCTPYKIIHH CYIIECT-
BYIOIIIHX H B YCJIOBHAX TIPOCKTHPOBAHHA MONOJHHUTENLHBIX MEJIHO-
paTHBHBIX cHCTeM; 5) cHCTeMaTH4elKHil KOHTPOJIL 34 PEeXHMOM
NOA3eMHBIX BOJI C TIOMOILLIO NMOCTOAHHOH HabawoaaTenbHOW CeTH M
BO/IHO-0a/laHCOBOH OLEHKM TEeKYIIEro COCTOAHHA 3eMelb M T. ],

[Mpu stom 2-if ¥ 3-ff nNyHKTHl MCCEOBAHMIA BBHITOJIHAKOTCS
COBMECTHO C M3y4yeHHeM JHHAMHKM BOLOPACTBOPHMEIX COJeil B 30HE
ajspaiui, Hx OanaHca H JIPYTHMH TOYBEHHO-MEIHOPA THBHLIMH
HCCIe/IOBAHHAMM,

Cneuunansheie DanaHcosble WCCTeI0BAHKHS NPOBOIATCA HA ONBIT-
HbIX 0alaHCOBBIX YYacTKax, TJIONIAJIKAX W B OMOPHBIX [YHKTAX,
pﬂ3MEIII,EHHHI B npenenax MEMHOPATHBHBIX CHCTEM H 33 HX
npeaenamMu. Pasmepsl OanaHCOBBLIX y4acTKOB- OT HeCKOJILKHX 10
300 ra u Honee.

Crnenunansisie GanaHcoBele HCcleOBaHUA, NMOJA0DHBIE PACCMOT-
PEHHBIM, TIpe/IyCMAaTpPHBAKOTCA OT/IeNbHO I8 THJPOTEXHHYECKOTO
CTPOMTENLCTBA, NECOMENHOPATHBHBIX MEPONPHATHH, JKCTAyaTalMM
MECTOPOXK/IEHHH TIOJIE3HBIX HCKOMAeMBbIX, Ha ypOaHH3HPOBAHHBIX
TeppUTOpUAX H.T. 1. [4, 7].

Kpome onbiTHbIX 0anaHcoBBIX Y4acTKOB C ONpe/ie/ICHHbIMH
YCNOBHAMM IKCIJIYATALHH COOPYKEHHH M HADYIUEHHBIM PEXKHMOM
BOJI, Criel{Ha/bHble HCCNe/I0BaHHS TIPOROMAT HAa OIOPHBIX pPeruo-
HaJIbHBIX KJIHOMEBBIX DaNaHCOBBIX YHacTKaxX HJIH Hay4YHO-METO -
HYeCKHX CTR[IHGHEIPE]I.

Hasnauyenne 6anaHcoBBIX y4acTKOB 3aK/IHOYAETCA B CJIEAYIOIIEM:
1) cucremaTHyeckoe omnpenenende OONBIUMHCTBA 3EMEHTOB BOJ-
HOTO, TenmoBOTO H CONMEeBOro 53.TIEHCOH- QCHOBHLIX BOJOHOCHBIX
TOPH3OHTOB IIPH eCTECTBEHHOM M PETHOHANLHO HAPYUIEHHOM
peAHMax; 2) HenpepbIBHBIH H MHOTONETHHH aHANH3 TEHETHYECKHX
CBA3eH 2JleMeHTOB DallaHca ¢ THAPOMETEeOPOJIOTHYECKHMH H BOJIO-



XO3AHCTBEHHBIMH  (akTopaMu; 3) O9KCTPanoisAlMs pe3yJbTaTOB
pacyera 1eMeHTOB DajsaHca no niouaM; 4) HecleloBaHHE pexnMa
NMOJA3EMHOIO CTOKA W ero W3IMEHeHMIl B NpoOCTPAHCTBE H BO BPEMEHH,
5) coctasnenue GanaHcoB NOJA3EMHBIX BOJ JUIS H3ydaeMoil TeppH-
TOPHH, AONOJHEHHOE BO/IHO-DAa/laHCOBOH OLIEHKOW JIMHAMMWKH BJ1arw
B 30HC a3paulHH; 6) NOAroTOBKAa HCXOHBIX JIAHHBIX JI.18 COCTABJIEHHA
NMpoOrHo3a pexHMa TPYHTOBBIX BOJA 1NPH  3a/IaHHBIX  TIPOCKTOM
H3IMEHCHHAX BOMOXO3AHCTBEHHBIX YC/JOBHH Ha OONBINAX TeppH-
TOPHAX.

OnopHeie DanaHcoBble YYACTKH YCHEIIHO OPraHM3yHTCS H
JEACTBYIOT HapasHe C ONOPHOH perHoHaNLHON PeXMMHON cerhlo.
Beck kKoMieke METOMHYECKHX BONpPOCOB, CBA3ZAHHBIX C H3IYUYCHHEM
Dananca rpyHTOBBIX BOJ, OCBenieH B paborax |2, 4-—--?3

Huxe Dyayr paccMoTpenbl METO/Ibl OlIEHKH Dananca nojzeMHBIX
BOM NPHMEHHTENBHO K TEM HIAH HHBIM THAPOreoIOTHYECKHM
MOJIEJAAM TIOA3EMHBIX [IOTOKOB H CTa/HAM H3YUYEHHA TO/3CMHBIX
BOA C Y4eTOM CrneuH(dHKH ITOIO H3YYEHHS TNPH TNPOBE/ICHHM
BOJIOCHADKeHHA M MENHOPALHH 3EMEllh.

I'nasa 2
METO/bI OUEHKHW BAJAHCA TPYHTOBBIX BOJ

OBIUHME MMOJOKEHHUH

Pacuer Oananca TpyYHTOBBIX BOJI BBINOJHAETCH Ha mnoche/Hed
CTajMH €ro W3IyyeHWs, KOIJa Yyxe npoBeleHbl Habmromenus 3a
PEeXHMOM ITHX BOJI, OPraHH30BaHbl H BBIITOJHAIOTCA HCCE/TOBAHHA
JIMHAMWKKM BJIarH B 30HE a’pallii, a Takke BLINOJHEHl olipee-
AIEHHA OT/IEBHBIX 27IeMeHTOB obnero poHoro Hananca B ONOPHBIX
nabmonaTenbHBIX  MyHKTax: 0amancoBBIX  y4acTKax —— /leMeHTax
MOTOKOB, TNPEACTABHTENBHBIX bacceHax Manbix H CpenHHX PEK.

Meronpl H3ydenus OanaHca TPYHTOBBIX BOJ JeTajlbHO pac-
cMoTpersl B paborax [4, 5] B pmamwoii pabote nony4min
jlajibHeilee pa3’BHTHE THAPOAHHAMHYECKHE METO/BI, OCHOBAHHbIE
HQ aHaJu3e pexHMa TPYHTOBLIX W HANOPHBIX BOA, a TakKke
NPUOIHIKEHHBIE METO/Ibl, HANPHUMED NPHBEJEHHHA TPYHTOBOTO HIIH
HAMOPHOTO [IOTOKA K HEOrpaHHYeHHOMY B TUIAHE ¢ HCIIOL30BAHHEM
MAHHBLIX HADMOMIeHHIl 34 pexuMOM BOJI B OJIMHOYHBLIX CKBAXHHAX.
Jns  npHMEHeHHs THAPOJAMHAMMYECKHX METOJIOB Ha TNpPAKTHKE
MONKHBl ObITh W3BECTHBI pPe3yNbTaThl pEeKHMHLIX HabMoIeHMH,
THAPOrCoNOTHYecKHe napamMerpbl H pacueTHble CXeMbl JBHXKeHHS
noja3eMHBIX BOJ B TJaHe W pa3spese.

Jns ouenxku Oananca noj3eMHBIX BOJ B YCJIOBHAX FPYHTOBOTO
MOTOKA MCNOL3YIOT Cleaylolline OcHOBHbIE Koa(wpHiMenThl: ypoB-
HENMPOBOJHOCTH @, (HJILTPalMH  OCHOBHBIX BOJIOHOCHBIX Kk H
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ci1abonpoHKIIaeMBIX TIOPOJ pa3/ieNflomuX UX ciioeB k,: rpaBH1a-
LIHOHHOH eMKOCTH (BO/0OT/I4A4M) | TIPHBREJCHHBLIIH matljc[f}{uﬂem
BEPTHKAJILHOIO BOJOOOMEHA MEXAY CMEKHBIMH BOJOHOCHBIMH
ropusoHTaMu ¢. [na onenkn GanaHca HAMOPHBIX BOJ NPHMEHAIOTCH
KO3((pHLUMEH THI TIHE30IIPOBOIHOCTH HANOPHOTO BOAOHOCHOTO IINIacTa
a*; ynpyroeMmkocTH (ynpyroi BOOOOTAd4H) BOJOHOCHOTO NJacra
p*; npuBefeHHBIH Ko3QduuHeHT BepTHKaNLHOTO BOAOODMeHA Mex-
Ny JTAHHBIM BOJOHOCHBIM TUTACTOM H CMEXKHBIM C HMM IUIACTOM C,,.
boaslnMHCTBO yKa3aHHLIX NapamMeTpoB ONpPEAeNsioTes 10 pe-
KHUMHBIM JIAHHBIM HMCX0ad W3 KojebaHuit Hanopos (ypoemeil) u
3taveHHid KooppHIIHEHTOR BOJOOTAAMH | H p*. '
OcHouple muddepeHHanbible YypaBHEHHS HEYCTAHOBHBINEroCs
ABHKEHHA HMEOT BT
JUIS TPYHTOBBIX BOJI
A 2 ] -] 3 3
N B T A P
it Ex dx /) dy it i

3

z=0
Tk Ty=kh: 0
JUIS  HAMOPHBIX BOJI
wCH,_ ¢ /& oH, +_‘?_ 7.0\ _p EHy k! oH,|
H it 53:( * #x av\ ¥ ay 02z x=_m+ o z=0’

T=kim; T,=km, (2)

rje h——MOUIHOCTh TPYHTOBOrO MNMOTOKA, M; !——pacyeTHBIH mpo-
MEKYTOK BpemMeHH, cyT, T,, ¥ T, — KOMIOHEHTHI BOJAONPOBOAH-
MOCIH TPYHTOBOTO MOTOKA MO OCAM KOOPAWHAT X W y, MZ/cyT;
W-—— HHTEHCHBHOCTb TNHTAHWA TPYHTOBBIX BOJ CBEpXy, M/Cyl1:
kon— ko3hduitnent bunbTpaunn cnabonpoHuiaeMeiXx TOpoa 10
BEPTHKANH JII  TOJAOWIBBI TPyH1OBOrOo NOTOKa, M/cyT; h, H
H,—mnanop BOABI B MOJOIIBE BOJOHOCHOTO miacta, M; H, — OT-
METKa YpOBHS HamnopHuIX BoOJ, M; H, —-Hanop Bojb B KpoBie
Bo/loHOCHOTO Tulacra, M; T, u T, KOMIIOHEHTBI BOOIPOBO/IH-
MOCTH HANOPHOTO BOJIOHOCHOTO MIACTA IO OCAM KOOPAWHAT X M Y,
M2 feyT; ke W Kk oy koaddunmentsr dunsTpammu caabonponuiae-
MBIX TOPOJI MO BEPTHKANH I8 KPOBNH H MNOJOLIBLI - IEPBOro
HANOPHOTO TJIACTA, M/CYT; M — MOLIHOCTh HATIOPHOTO BOJAOHOCHOTO
macta, M; k' U k,— koapduumenTsl QHALTPaLMK A% HAMOPHOTO
NAacTa MOpoJl B HANPaBAeHHHM oOcCed KOOpIAMHAT.
Hauano KOOPIAHHAT X, ¥ H Z UVIA TPYHTOROTO NMOTOKA HAXOJOHTCH
Ha ero TOPH3OHTaNLHOH TOMONIBE; JJIS HANOPHBIX BOJ-—Ha
TOpH3IOH ransbHo#i noaoIRBe llE]:IBl]l'ﬂ OT MOBEPXHOCTH HHHDPHG_I"D
II0TOKA — MOBEPXHOCTH BTOPOro pazjenstouiero cios cnabonpo-
HHLAEMBIX TOpo (puc. 1); npu COBMECTHOM pPaccMOTpPEHHH TpyH-
TOBBIX BO/I W HaloOpHBIX BOJ HA4ajlo KOOPAMHAT —- HA TOPH3OH-
TaJbHOH MOJOIIBE TPYHTOBOTO MNOTOKA.
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Puc. 1. Cxema BuiflciIeHHA PACYHETHBIX ICMEHTOB TPYHTOBOTO H DOACTHIARKILCTO
HAMOPHOrO MOTOKOB NPH OJHOMCDHOM JIBHACHHH NDOJAICMHBIX BO

1 sogonpoddiacMue nopods; 23 wescine ootokos (2 ipyiecsore, 3 Hanopmoro) 4§ cmbo-
EPOHUIEIEMBE TOPOIR DEMICASINME ciocs (4 nepaoro, § - BIoporol - ypoBEHL IPYIIOERN B0 B MOMER
mpesend 1>00 7 A— YPOBHH HAODHWY BOFL (B MOMEIT BReseni 1>0) NaiopHEYT B0TOKOR (7 DEpROTD o1
nopepiiocii. & sropore o1 noscpreoctrl ¥ kxer naioaarentinix ckminkng, obopyaobanmimy g ipasH,
H ME posMepa; [ Hanop MeKnoac ronsy Bod.

EHE I CHCHRIIGCTH EPET SR IPYITOBKY B HABOPIIMY BOE SORCT PUIC ISHHIHE CI0H COEBMIPOIHITAEME
mopon: @ G G ow E,- PACKONLT TPFHTORLY 0 HAOPILS BOCL U CKaros Seped covenme Mo
Bl PERANHITHY YePed ceqeime N

ina xectkoro pexuma punsTpanuu [1] npenebperator gedop-
MaliieH nopojl pasfie/itolMX CloeB W M3MeHelHHeM HX ynpyroi
EMKOCTH B [IPOLIECCE HEYCTAHOBMBINEroCs ABWxkeHus. [lpH 3ToM
AOIYCKAIOT, YTO CKOpPOCTH (PMIBTPAlMH BOJALI Yepe3 1OBEPXHOCTD
MO/IONIBbI TPYHTOBOTO [I0TOKA, KPOB/AK H IMOJIOMIBY HAIIOPHOIO
MOTOKA, a4 TAKXKE B CAMHX pa3JIefsioiux cjiosx obpatHo nporop-
LIHOHAILHBI MOLIHOCTAM COOTBETCTBYHOIUIHX CHOEB Mpy,, Moy, Moy H
MPAMO NPONOPLUHOHAILHBEI Be/IMYHHAM TajfIleHHst HANOPOB BOABI L.
Ly, Ch DNPUXOJALLMXCH HA ITH CJIOH.

C yveToM H3NOMKEHHOTO BbIlIE, IOC/E/IHEE CllaraeMoe B mpaBoi
YacTH ypaBHenHs (1), Bbipaxaromee HHIEHCHBHOCTL NEpPeTEKaAHHA
FPYHTOBBIX BOJI 110 BEPTHKA/IM, 3aMEHAETCA BeJHYHHOH —&, TpeThe
W HeTBepTOoe claraeMsle NpasoH 4acTH ypaBHenus (2), BeIpaxatoniue
MHTEHCHBHOCTH BEPTHKAJIbHOTO I[IEpeTeKaHWA BOJI 4Yepe3 KPOBJKO H
1OJIOIBY HATIOPHOTO TOTOKA, 3AMEHAIOTCH BeJIHYMHAMH £ M —g":
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Bennuuubl €, & M €" XapakTepu3ylOT HHTEHCHBHOCTH BepTH-
KaJIbHOTO TMepeTeKaHus BOIbI Yepe3 TPaHWuUbl Pa3IeNsioiinX C/OEB.

B ypashenusx (1) u (2) BenM4MHBI NEpPETeKaHUA MO BepTHKAJH
MOTYT OBITh MONOKHTENLHBIMH M OTPHLATENLHBIMH B 3aBUCHMOCTH
OT HaNpaplieHHs BUKeHUS (QUILTPYIOLIeHCS BOJbI.

[lpi yBenW4YEeHWH HATNOPOB BOABLI B HanpaBieHHM, ODPaTHOM
HanpabB/leHHI0 KOOP/IMHATHOH OCH 0z, pacxoasl MepeTeKarollei
BOAbI NOJOKHTEbHBI W HanpasnieHbl BHM3. [IpH aBHXKEHHH BO/H
BBEPX HATOPBI YBE/IHYHBAIOTCH, MBHIAACH CBEPXY BHHM3, pacxofibl €,
£ W € CTAHOBATCA OTPHIATENbHBIMH W HAnpaBjicHBl BBEpX.

Bemuuinwr €, § w {, npeacrasngoT coGoil pasHOCTH OTMETOK
COOTBETCTBEHHO 3epKaJia IPYHTOBBIX H YPOBHA (OTMETKH) HallOPHBIX
BOJI WJIM OTMETOK YPOBHS HANOPHBIX BOJI BepXHEro W JAaHHOrO
(MccnejlyeMoro) BOJOHOCHOTO TOPH3OHTA M,  HAKOHEl, pa3HOCTh
OTMETOK YPOBHEHl HANOPHBIX BOJ BTOPOro M TPeThero rOpH3OHTOR
HanopusiX Boj. [ToaToMy npH3IHAKaAMHM HUCXOAMNIETO TNEPEeTEKAHHA
BOJ #ABIAKOTCH HEPaBEHCTBA:

¢, >0; L>0; L>0. (4)

[Tpu3HakKh BOCXOMAILETO JIBUKEHHA BOJ 4epe3 pa3/Iensioiue
cinov ¢cnabolpoHHIAEMBIX NOPOI— YC/IOBHA:

Ea<0; G<0; La<0. (5)

Hns nonysenns senwumH (,, &, {, H4M0 W3 OTMETKH YDOBHA
BOMbI BBIIIENEKANICTO TOPH3OHTA BBIYECThH OTMETKY YPOBHA BOJ
HHECIeRAIIerO FDPHHUHTH.

Hpn NMOACTHJIAHHH NOO0LUBE I'p}"HTCIBGI"D HOTOKA HEIIGCPEJ’ICT'
BEHHO HANOPHBIM BOOHOCHBIM TOPH3OHTOM BEJIHYMHBL € H & (1pH
KECTKOM pexkuMe QUIBTPANMU B PA3JENHIONIEM Cll0e 110P0/1) PABHLI
Mexay coboi, a Takke M kop=Kko (,=0 Mop=np,.

MnapueiiinuMH  aeMenTaMu OajlaHca TPYHTOBBIX BOJ, BXOJIs-
MMy B ypaBHenus (1) u (2), ABAAKOTCH: MHQHABTPALMA aTMOC-
(hepHBIX OCAZKOB HJIH TMOJIMBHBIX BOJA C NOBEPXHOCTH W,f; PACcXo
TPYHTOBBIX BOJI Ha CyMMapHOE HCIapeHHe WJIH nepeBHXeHHE HX B

)
0HY A9PAlHKM Wi TOPHIOHTAJILHEIE TIPUTOK %E'I (roe F-—pacuernas

MIoUAAsL Y4acTKa B MMaHe) W OTTOK %f 33 nepHoa BpeMeHH I

BEPTHKAJIEHOC [IE€PeTCKAHHEe TPYHTOBEIX BOJL B NOJICTHIAIOIIMIA 4acTo
15



HANOPHBIK BOJOHOCHBIH TOpPH3OHT npH &f>0 HIM Bocxoadilee
NOJINUTBIBAHUE TPYHTOBOTO NOTOKA HanopHoH BOJOH CHH3Y nNpH
et<(. HMHTEeHCHBHOCTH BCEX JINEMEHTOB NPHHATO HWIMEPATE B
MHJUTHMETPAX B CYTKH.

B obmem Bujge Dananc rpyH1OBBIX BOJ JUIS YHACTKA CYLUH HIH
MeMeHTa TOTOKa Towaasto F 3a Bpema Al Belpaxaercda Tak:

nAH =212 At 4w, At —uA9 - 2At (6)

D10 ypaBHEHHE aHANOIM4HO ypaBHenuio (1).

Jlepas wactb ypasHeHus (6), KOTOpOE AHANIOTHYHO YPABHEHHIO
(1), Bripakaer coDOit HIMEHEHHE 3anaca TPYHTOBBIX BOA B 3JIEMEHTE
MW ydacTke 3a Bpems Ar. Bemuwunusr At w 3= orpesxn obmero
BpeMeHM Af, HA NPOTAKEHHH KOTOPbIX HaOIHAANHChL COOTBCTCT-
BEHHO HHQMIBTpanMs OCAJKOB HIH HCNAPEHHE BOJbI, NPHYEM

Ar=At+A3; (7)
wAt=w,At—uAd. (8)

Ha puc. 1 npuBenena cxema pacueTHOTO 3JIEMEHTA OJIHOMEPHOTO
B [JlaHE TNOTOKA TPYHTOBBIX BOJA, HMEHIIIHX MNEpPETOK BHH3 B
HanopHblii NOTOK (MEXIJIACTOBbIH BOJOHOCHBIH TOPH3OHT). 31ech
M0 HANPABNCHHID TOTOKA FPYHTOBBIX BOO 3AJOMCH CTBOP KYCTOBBIX
CKBAXKHH, PEXHMHBIE NAHHBIE [10 KOTOPLIM MO3BOJIAIOT PACCHHTATH
NMOJOKHTENLHOE H OTPHUATENBHOE IMHTAHHE TPYHTOBLIX BOA H
PA3HOCTL MCAHNY HX TIPpHIOKOM H OTTOKOM B TOPH30OHTANBHOM
HATIPABICHHH, & TAKWE NEPCICKAHHE MO BEPTHKAIH.

SCHGBHI:IMH JneMeHTaMK BanaHca HanoOpHBIX BOM MO KaX10MY
FTOPH30OHTY ABAHKOTCA. NMHTAHHE AAHHOIO BOAOHOCHOTO TOPH3OHTA
CBEPXY 3a cYeT mepeTekaHWs BHU3 YacTH TpPYHTOBRIX BOJ E']
nepeTekanue HATIOPHLIX BOJL BHW3, B MOJICTHIAOUIMHA BOIOHOCHBIH

%{ﬂ H OTTOK %{-'! HATIOPHBIX
Bo/U (cM. puc. 1). Anrebpanveckas cyMma YKa3aHHBIX DJIEMEHTOB
COCTABHT HMIMEHEHHE YIIPYTHX 34nacoB HANMOPHBIX BOJA 3a TOT HITH
MHOH OTpe3oK BpeMeHu Al

[Mo awanoruu ¢ ypasuenuamu (2) u (6) umeeM INA HANOPHBIX
B0 JAHHOMO TOPH3IOHTA YpPaBHCHHE Oananca

W*AH. :ﬂ"; Q2 Ar s e'Ar—g"Al. (9)

FopH30HaT g MOpH3OHTANBHEIC TIDHTOK

IMpu noJOKHTENLHBIX 3HAYEHHAX 2JieMeHToB Oananca anred-
pandeckHe 3HAKH NEPeNl HUMH B ypaBHeHHH (9) ocTaroTcsa, npH
OTPHIATENBHBIX — H3MEHAKTCA HA 00parHbIE.

Onpenenenns BeIW4HH IEMEHTOB 0anaHca IPYHTOBLIX BOJL [0
PEKHUMHLIM JIaHHBIM OyayT paccMOTpeHbl HHXKE MNpH ONHCAHHH
METOMOBR aHANH3d pemuma IIHX BOJ.
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Puc. 2. Jduuamuka aneMeHTos Danawca TPYHTOBBIX BOJL AR 2MEMCHTE NOTOKA:

I anduasTpanss  avdocdepibt  0CAAKOB,  O0CTHTAKLML RHE CpyHTOBME Boa (W At 2--menapee
FPYHIOERT B0 CORMECTHO € OTTOKOM BI3TH B 30HY EEML"H uAd), F- PATHOCTR MEHTY MPHTOKOM H OTTOKOM

IPyHIGBMY BT B TOPHIOATAALAOM HANPABICIHK -—'—-;_ Iark 4 MEPETERARNE TRYUTORHX BOI {eAr] no

BCPIHEATH  (BRue  ocH  aDCIHOC — MoATOK HANOPHMX B0 CHHTY, BH&S  OTTOK PYHTOBHX BOA BHHI),
§ . wielENHe YPOBHE TRYATORKIX BOa [AH )

MeTtoasl pacdeTa BEJIMMMH NWTAHHA TPYHTOBBIX BOA H OLEHKH HX
Bananca MOXHO MNOMAPA3NCHAMTE HA JIBE [PYNnbl: TOYHLIC H
npubnrkenHbie. 3/1eCk He PACCMATPHBAKOTCA METO/ibl MOJICNHPOBA-~
HHA, TAK Kak OHM 3aC/IYKHBAKOT CHEUMAJIBHOrO HCCNEIOBAHHA H
OIIMCAHKA.

K TO4YHBIM OTHOCHATCH METO/bl: KOHEYHBIX Pa3HOCTEeH; AHAJIM-
THYeCKHX pemennit muddepeHuHanbubiX YPaBHEHHH HEYCTAHOBHB-
Hierocs JBHXKeHHs BOJ; oOuero sojgHoro Danamca, WHOrAA A0MOJ-
HACMBIT TH3UMETpHYeckHM, K npudaukeHHbIM METOIAM OTHOCATCA:
MCTO/I YPABHEHHH CBS3H; METOJI NPHBEJACHHA MOTOKOB TOA3EMHBIX
BOJ K HEOTPAHHYCHHOMY IIOTOKY B ILIAHE, FHPUULEHHBTFI MeTOO ONH
OMIMHOYHBIX CKBaXHH.

PacueTHBIE CXeMbl UIsi TPYHTOBOrO TIOTOKAa M JUIA HAlOpHOTO
BOJOHOCHOTO TOPH3OHTA, HAXOJALIErOCs HHXKE TPYHTOBOTO NOTOKA,
npuBeaeHB Ha pHc. 1.

Oripe/ienB Ans KaX[IOro pacyeTHOro MPOMEKYTKA BpemeHH At
BENHYMHBI 2leMeHToB Oananca no dopmyJie (6), NOACHHTHIBAIOT HX
cyMMbl 3a roja. B pesynbTare mnony4arT: roAoBoe H3MeHEHHE
3anaca rpyHToBRIX BoA LuAH; roaosyio BenuuuHy HHOHIbTPALUM
OCAJIKOB, JIOCTHIAKILUHX YPOBHSA BOJIbI, HJH HH(PHILTPALHH [0-
NHBHBIX BOJA Iw AT, rOfIOBYIO BEJIHYHHY MCIIAPEHHS [PYHTOBBIX BOJ
COBMECTHO C NOTOKOM Biard B 30HY ajpauun IwAS ronosyio
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BE/IHYHHY TepeTeKaHWs TPYHTOBBIX BOj no Beprukanw XeAr. 3a
TO/IOBOH IHMKJI TNPHHHUMAETCH T'HAPOJIOrHYeCKHH MJIM KaJleH apHbii
rog (365 cyr). I'ogoBoe mnomMonHEeHHe NOJ3IEMHOrO CTOKa PAaBHO

> %;Q'.m.

ONPEAEJEHHE BEJHYHH NUTAHMA T'PYHTOBBIX BOJ CBEPXY
H HUX NEPETEKAHHWA

[lpn rHOPOAMHAMMYECKOM aHalli3e peXHMa TPYHTOBBIX BOJ
rogoeoit rpaduk konebanws ypoBHs B ckB. 2 (cMm. puc. 1)
pa30HBaeTCs HA TNPOMEXKYTKH BpeMeHH Af, B TeYeHHE KOTOPEIX
H3EIMEHEHHE YPOBHA TMPOHCXOAHT MOHOTOHHO C Dosiee WAM MeHee
YCTOHYHBOH MHTEHCHBHOCThIO BO Bpemenu (puc. 2). Tlpomonxu-
TENBHOCTh TAKHX TMPOMEXYTKOB BPEMEHH MOXET H3MEHAThCH OT
HECKONBKHX CYTOK 0 MCCALA H 60!1'33.

MHTeHcHBHOCTh  MHpMIbTpaiiu  ceepxy (w>0) B rogosom
Danance obo3navaercs uepes w, H JeHCTBYeT B TeYeHHE BPEeMEHH
AT, HHTEHCHBHOCTh WCHAPEHMA TPYHTOBHIX BO/ (w<(0) coBMecTHO ¢
BOCXOJAIAM TOKOM BJard B 30HY aspanuu oboznayaercss u, T. e.
CTpaBeIMBO PABEHCTBO — w=u, rae |w|>0. [lpoMekyToK BpemeHH
¢ Be/IMYMHOH nutanus w B Gamance poawl 34 roj obo3Havyaerca A9,

ObeiuHo 18 BOAOPA3AENBHOTO THMA PeXHUMAa TIpH HeriybokoMm
3ajIeraHMM  TPYHTOBBIX Bojl (MenHec 5--10M oOT noBepxHocTH)
BEIHYMHB  MHQUABTPAIMH TNPHYPOUEHB K MEPHOAAM MOABLEMA
YPOBHA 34 pacyeTHOe BpeMa A/, a BeNHYHHBI PAcX0/I0BaHHA BOJ[ HA
MCTiapeHHe — K nepHojiaM cnaaa yposua. Jlis npubpexuoro tuna
peXHMa TPYHTOBBIX BOJ, TeCHO CBA3aHHOIO C pPEXHMOM pek,
KaHa/l0B M BOJOXPAaHHIMIL, NpH Oonswux riaybuHax g0 Bojs!
(bonee 5- 10 M) yka3zaHHad 3aKOHOMEPHOCTh MOXCT HAPYIIATHCH.
CI'I:L'H—.I YPOBHA IpyHTOBRIX BOJ MOTYT BBLISLIBATECH H NMOHHAKEHHCM
TOPH3OHTOB TOBEPXHOCTHOH BOJIHL,

Jlnsa npeAropHoro THna pexuma rpynroselx o, no I'. H. Ka-
MEHCKOMY, B KOTOPOM BEOylIas poJib NPHHAMAICKHT OGOKOBBIM
NPHTOKAM H OTTOKaM MOA3EMHOH BO/bI, BaXKHCHUIYIO POJb B
Ganance MOXeT MIPaTh PA3HOCTH MEH/1y NPHTOKOM H OTTOKOM BOJI
B TOPH3OHTANBLHOM HanpasieHuu. [losromy J1aHHBIl THII pekuma H
NpH ucciegoBaHuu Oananca TPYHTOBBIX BOJI HYAJ4eTcd B TiIA-
TEJILHOM ONPEENeHHH CXEMbI (PHIIBTPALMK W BEIIMYMH THIpOreosno-
FHYECKHX IMapaMeTpoR.

MeTon KOHEYHBIX pa3HOCTEN

CymHOCTE MET0/1d KOHEYHBIX PA3HOCTEH 34K/II0YasTes B 3aMeHe
mupdepenumanos ot hix, y, =, 1), H (x, ¥, =, [) no HanpasieHHAM
KOOPJIMHAT X, ¥, Z, ! KOHSUHBLIMH PA3THOCTAMH 3HaueHHid Qynkunii b
18



unu M, o cooTBeTCTBYIOWMM KoopauHaTtaM. B pesyawtare Bananc
MOA3CMHOM  BOJBI JUIA  KOHCYHOTO OJIEMEHTAa WM  pacteTHoro
YHaCTKa, HMCIOILIETO TUIOMIA/h TOPH3OHTANBLHON npoekuun F=(Ax)?

F=1thy ! -
i F==22 (cM. puc. 1), onHchbIBaEeTCA B KOHEHHBLIX Pa3HOCTHX.

banancoBoe ypaBHeHHe TNpPH 3TOM MCNONL3YETCH KaK pacdcTHas
thopmyna. PaccMoTpHM OCHOBHBIE Cly4ad J[BHKEHMA BOJ.

[Taa obueco cayuas o00HoMepHO20 €& NAaHe HOMOKA ¢ He-
00HOPOOHBIMU  8000HOCHBIMU Nopodamu (cM. puc, 1) mMmeeM ypas-
HeHHE HeycTanoBuBluerocs Jnpuxkenus, no I. H. Kamenckomy,
¢ nobaBieHHeM BENUYMMHBL NEPETCKAHHA £ C YKalaHHWEM Ha cpell-
HUii MOMEHT BpeMeHH (s+1) Jans ojeMeHTa TPYHTOBOrO [10-
TOKA:

w:uﬂ?fi_;'ﬁlg [(ﬁ- hysvrtkahy e 1) Hi, ‘“-_FH’ i

H L1 ""H H 4 -H'.:*
—(ksha 541 -4-_!;353.”l]i.ﬂ}__’fli:|+knn_3~i AR

]

(10)

rae M, 4, 0 H; ;- COOTBETCTBEHHO HAMOPL! HIH OTMETKH YPOBHCH
FPYHTOBBIX BOX B CKB. 2 (cM. puc. 1) Ha KoHe4HbIii {s+2} "

-+l

HauadbHbIA (5) MOMEHTBI npoMexyTKa Bpemenu Af; [,=- *—(cm.

puc. 1); ky, k,, k3~ CpeaHEB3BEUICHHBIE MO MOUIHOCTH B TOPH30H-
Ta/JIbHOM HanpasjeHuH KodpduuuMeHThl GUAbTPALMH B CEUEHHAX
COOTBETCTBEHHO cKB. 1, 2 1 35 My o4 q5 Az o4y, My o4y — MOIIHOCTH
[PYHTOBOTO TOTOKAZ HAa CPE/IHHH MOMEHT (s+1) npomexyTka
BpeMeHn Ar coorsercTBenHo B c¢kB. 1, 2 M 3 H, .. ;0 H, .
Hjﬁ — HANOPE HWJIM OTMETKH YPOBHS TPYHTOBBIX BOJi Ha Cpel-
HUH fs+1] MOMEHT MNpPOMEXYyTKa BpeMeHH Af COOTBETCTBCHHO
B ceucHMax (ckB. 1, 2 u 3); kop— xoaddrument ¢QuasTpanun
Mo BepTHKaNH cnadonpoHnuaeMeix 0OpPON, charaiumx pasie-
NAFOIIMIA C/IOI B TONOUIBE TPYHTOBOTO MOTOKA, M, — MOIIHOCTh
pa3fensromero cnos; M, g,y -—Hanop WIA OTMETKa ypOBHSA TIOA-
CTHJIAKOIIMX HAMOPHBIX BOJL B CPEIHHII MOMEHT IPOMEXKYTKA
BpemMend  Ar.

Bogonochas Ttoniia CYHWTAETCH YCJIOBHO-OJHOPOAHOH NpPH Bbi-
nojaHeHuH ycnosua [1]:

Kiflkmin W (km); [ (km)gin <(5+10), (11)

rae k;— xoappuumenT (puabTpaudd nopoa B cioe i Ky, — MHHH-
ManbHBIH KOMDhRUMEHT GUILTPALNK; M, —— MOIIHOCTE CIOA |,
[lo I'. H. Kamenckomy, cpelHEB3BEINICHHbIH MO MOLIHOCTH KO-
apduiment GUILTPAaLHH B TOPH3OHTAJNBHOM HAaNpaBICHHH OMNpe-
nengercd 1o dopmyne
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Puc. 3. Cxema [BHKCHHA TDYHTOBHX W MOACTHNAKINHX HANOPHBIX BOX B
ABYXCIOHHOH TOIWE BOMOHOCHBIX TOPO:

Jo cyramEvm: Jo NECKR, rAseNNHE; § IEMERT rpYHIoBoro notokd | W nodciaaowKs Rznopisix son I, ana
EOTOPOID coCTamtsercs obupei somi Gananc. §  perHONEIRIWA  BOACYIOR  BONCMOCAOMD TOPHIDHTA;
S= 7 ypomnw rpydiToRWE BOO B CYDAMHEAX (5. ma mowen] (34 2) pacqesnoro NpoMesy rkd BpeMens A7, 6 - Hy
cpefnih [3+1) moment nposeExyTka Bpemend AL 7 —B navaaeneA () sosvenr spesens A7) §— neelo-
HETpﬂlﬂﬁ:lﬂlﬂ YPOBCHE MOoQCTHIAHMILHY i|ﬂ.|'|l.'|‘]:|“bll BOT B MOMEGT 'F’

Ocranemue youoBikle 0GOMAUCIMA M. Ha pHc |

=", (12)

rae k; u h;-—COOTBETCTBEHHO MOMUIHOCTh M K03bduunenT puabrpa-
IIHH mopoAa ciiof i

Jlna cnoucreix paspe3os mpumensietca kpurepuit H. K. I'upun-
ckoro M B. M. lllecrakosa:

k,<0,05k wan km,<0,05T, (13)

roe k u k,— xodbduunentsl GUAbTPAIEM OCHOBHOTO M pasiie-
NSIOIIEr0 CIOEB; M,— MOIHOCTL PA3JC/IAIOUILCIO ClOR; T—pojo-
II]}DBD,[[}{MDCTB BOAOHOCHOM TOJNUIIM, paBHAA NPOHIBCICHHRKY CpPE-
gero koahdunmenta GunbTpanHn TOMIMH HA €C MOUHOCTL.

Vka3anuelii KpuTepuil OCHOBAH HA JIOTIYCTHMOCTH MOTPEILHOCTH
B COOTHOLIEHHWH PAacXomoB J3THX mnactos He Oosee 5%. Tlpu
cobnmronenun  kputepua (13) crnoucTelii  paspe3 NPHBOAMTCH K
rUPABIHYECKH CBA3AHHOI MHOTOCHOMNOH Tomue. Jlns Hee npuem-
nema cxema Msartuesa — [MpHHCKOro, paHee  npeioKeHHAS
I'. H. KamenckuMm. CornacHo 23Toil CXemMe, B pa3jIeNfOUMx Cnoax
crabonpoHHUaeMblX 1MOpojl (MIBTPaUMs NPOHCXOAHT B BEPTHKAJIb-
HOM HanpaBneRMH (HJId HOPMaJbHO K HaNJacTOBAHMIO), & B
BOJIOHOCHBIX (OCHOBHBIX) CJIOSX -— FOPH3OHTAJIBLHO.

Heyxcaoiinas cxema HeoOHOPOOHO2O  Mpoenud  BOJAOHOCHOM
TonuiM (puc. 3) vacTo BCTpe4deTcs Ha aJlIHOBHAIBHBIX Teppacax, B
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NPEeATOPHBIX PaBHHHAX, Ha TMoAropnbix uuieddax u 1. n. Bepxnwii
cnabonporMuaeMslii miuact oOBIMHO TIPEACTaBNEH CYIIAHKaAMH, a
HUAKHHIT — NecKaMH, TajieYHHKaMH M JpPYTHMH BbICOKONpPOHHIIAe-
MBIMH TOpOJaMH. YPOBHH BOIBI B Ka¥JOM ILIacTe pazjiHyHBIE.

PacueT MHTEHCHBHOCTH NHTAaHWA TPYHTOBBIX BOX JUIA 3JEMEHTa
OJJHOMEPHOTO MOTOKA BBLIMOJHACTCA Mo (dopMmyse, YIUThIBaIOLICH
nepeTeKkaHue BoI MO BEPTHKAJMH:

§ == 'rih_t i EP‘II_ Eoooa L ey _:iz_-ﬁgh i o I
W= Ef {E:'n_'[}z (h 1 2h 1 'i"h 1 } {ﬂx}_z (l'; 2); —i—|: }, {14}
rac kY, kY, h{—-ypoBHH (MAM MOIIHOCTH), CYMTAx OT TOPH3OH-

TanbHOH nomouBsl ciof (1) rPYHTOBBIX BOJ COOTBETCTBEHHO B
CCUEHHAX TICPBOH, BTOPOH W TpeThell wHermybokWX CKBAXHH Ha
cpenuui (s+4 1) mMomeHnT mnpomexyrka Bpemenu Af; ', O', ["—
]JH.SHDCTH HEHGPGB MOOCTHNAKOIIET O HEHGFHOTG BOOJOHOCHOTO I'Q-
pu3onta Il (B neckax) ¥ rpyHTOBBIX BOJ COOTBETCTBEHHO B NEPBOM,
BTOPOM M TpPeTbeM CEYEHHAX Ha TOT MHe MOMEHT BpEMeHH;
Ahy=—W3MeHCHIC YPOBHA TPYHTOBBIX BOJ B CPEIHEM CCYCHHH
(ckBaxuue) 3a Bpems Ar; h— ycpeaHenHas MOIHOCTbL BCei BomO-
HOCHO# TOJIH; K.,— ycpelHeRHblH koadduumueHT GunbTpamnu Toi
K€ TOJINIH, BblMMCICHHBIH mo dopmyne (12); k,— kodbduunent
GuibTpauMH BOAOHOCHBIX TOPOX HWKHETO Clos; A, —MOIHOCTD
HHAKHETO CJIOS XOpOIIO TIPOHHIAEMBIX BOJOHOCHBLIX TMOPO.

Takum obpazom, no dopmyne (14) Mbl HAXOAMM BENHYMHY
NMUTAHHSA TPYHTOBBIX BOJ NPH YYETE WIMEHCHHWA TOPHIOHTAJIBHOTO
CTOKA B BEPXHEM M HHXKHEM CIOAX MOPOMI, 4TO JOJDKHO obecneduTh
Dosiee HaACKHBIC PE3yAbTATBl pacyeTa BEMYHHBI W, 9YeM IpH
HCKJIFOYEHHH H3 pacyeTa TOPH3OHTAJILHOIO BOMOOOMeHa B BEpXHEM
CIog.

B xawecTBe HCXOAHBIX JaHHBIX HeOOXOAMMO 3HATH: BOMOMPO-
BOJMMOCTb HHXXHETO CJIOf M BCEH BOJOHOCHOH TOJNIIM, MaJcHHE
HAMOpOB BOJIBI MO BEPTHKANH W PCAKHM VYPOBHA IPYHTOBHIX H
HAllIOPHBIX BOJI MO TpeM KYCTaM cKBaXKWH ¢ QHIRTPAMMH Ha BepxHH
M HWAKHHH BOJOHOCHBIE MOATOPH3OHTBI (cM. puc. 3), a Takxe
MOIIHOCTH C/AOEBE H napaMeTrp Q.

Ecau sodonposodumocms aepxmnelo cioa 6 20 u Goaee paz meHb-
i Ear:irmpusodumafmu HuMCHe20 cA08, TO, YUHTHBAA BOIMOMK-
HBlE MOrpCMIHOCTH  onpeneneiua  kodgdunueHToB QHALTpaUHH
nopoj, MoxHo pacier mno dopmyiae (14) ynpocrurh, nomaras
NPABOMEPHBIM  OTCYTCTBHE TOPH3OHTANILHOTO CTOKA B BEPXHEM
Mnimacre.

[lns 3TOro JOCTATOMHO 3HATh HW3MEHEHHS YDOBHA TPYHTOBBIX
BOJL Mo cpeaneil HernyGokoii ckB. 2, a pa3sHOCTh MEKIY TOPH3OH-
TA/JbHBIMH TPUTOKOM H OTTOKOM BOJ B 3JICMEHTE — [0 JAHHBIM
pexuMHBIX Habmoaenunii B rayboknx cks. 1, 2, 3 Ha cpeanuii (s+1)
MOMEHT NPOMEXKYTKA BpEeMEHH Al

[Ipn arom pacuetnas dopmyna (14) npuobperaer BHI
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. 11" mw 277N 3571 Pue. 4. Cxema MHorocioiinofi Ton-
M BOJOHOCHRIX NOpo:

[ - mojOnpOHNUAeMbE Nopoms; 2-- f - pacyer-
HhIC WICMCHIW NOIoKoB (2- pYHionsro, J-—
neproTo  nanopors I, - BToOporo  MAnopno-
ro 10 5- 7- cmabonpommnaenute mopoms® pa3-
Aeamwomsy  caoce (5- nepporo, 6-- BTOPOIO,
T apetvera); &- ypoBemk TPYNTORMX B0 HE
MOMelf Bpesenn [, 9— 1] - neEroMETDHYECKHE
YPOBHH RINOPIEMY BOJAGHOCHED TOPHIOHTOR Ha
MoMenT Bpesonr ¢ (P nepeoro. M- evoporo,
1l = Tpeisero).

Ocrankdpie yoI0EHRE OROTRENEHAA O, T pHc. |

R ||

15 Ehal RRRCE ﬁ
B i T

o) B B: I« s 235

4y B s Ex-)s e
Ml
Y (H,—2H,+ H,), (15)

rne H,, H,, H,— Hanops!l WiH OTMETKH YPOBHS HAMOPHBIX BOJ BO
Bropom (I1) Bonee nponunaeMom cioe no riaybokum cks. 1, 2 m 3.

Haa muozocaoiinoil 8000HOCHOR MOAWU, COCTOAIIEH H3 HECKOJNIb-
KMX BOJIOHOCHBIX TOPH30HTOB, Pa3fe/IeHHBIX CladONPOHHLACMBIMH
CAOAMH MOpoa (pHc. 4), HMEEM CHCTEMY TMAPAB/IHYECKH CBA3ZAHHBIX
N0 BEPTHKANH BOJIOHOCHBIX TODH3OHTOB: CBEPXY-—TPYHTOBBIH MO-
TOK, HHKe— HanopHele ropu3ouTsl [-—III. Hanopbl BoAbl B 3THX
TFOpPH3IOHTAX Pa'_l."[H‘IHbIE,

Ipu cocrasnennyn OanaHca NOAIEMHBIX BOJ MHOTOCNOHHON
TOJILH KaXAbli BOJAOHOCHBIH TOPU3OHT PACCMATPHBAETCH OT/IE/ILHO,
JIna cxeMbl, YKa3aHHOH HA pHC. 4, H TIPH KONedDanuax YpOBHEH WM
Hanopos Boabl Menee 20% MOINHOCTH MNOTOKA, ACHCTBHTENbHBI
CHIEAYIONIHE JIMHEHHbIE YPaBHEHHA:

JUIS OJHOMEPHOTO TPYHTOBOTO MNOTOKA

Ay kb

E—Eﬂ}z(hl-‘z}?z'l‘ h3)+ W—E8&q; {16}
Jaa neppord CrREpxy OJHOMEPHOID HANOPHOTO MNMOTOKA
CAHY  kam, ; ; . ]
— = H | =-2H 4+ H5)+8,—¢,; 17
Hi Ar [.-"_‘-..‘c]l{ 1 2t 3J+ 1 2 [ J
Jna BTOpOro CREpXY OAHOMEDHOTD HAMOPHOrO nNoTOK:
.EE;—EE_“._% r__ L H’u ]B
21 "{ﬂx;;(Hl 2H 3+ H3)+¢€,, (18)

rae Ah,, AHS, AH 5 —u3MeHeHus YpOBHA TPYHTOBLIX BOJ, a TaKke
nanopa 1 ®u Il MeXnnacrosbix FOPH30HTOB HANOPHBIX BOM (CM.
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puc. 4) 3a npomexyrok Bpemenu Af; hy, h,, hy;— ypoBHH WM
MOIIHOCTH TPH TOPHIOHTAJNLHOM BOJIOYNOPE TPYHTOBBIX BOJ Ha
cpefHuil (s+ 1) MOMEHT npoMexyTKa BpeMeHH Al COOTBETCTBEHHO B
ckB. 1,2, 3; H}, Hyw H;, Hy, H}, H3—Hanopbl MeXIIACTOBBIX
Boa B ¢kB. 1, 2, 3" m 17, 27, 3" wa cpemmmnii MOMEHT NMpPOMEKYTKa
BpeMeHHn Af; hi.,, m,, m;—-COOTBETCTBEHHO YCpe/IHeHHAs MOIIHOCTE
FPYHTOBOTO MOTOKA, HoctodnHble MomHoctH | u 11 mamopubx
ropuzontoB; ky, k, k;—xoapduurentel ¢uabTpaumu nopoa
COOTBETCTBEHHO JUIA TPYHTOBOrO I1IOTOKa, MHEPBOTO H BTOPOro
HATIOPHBIX BOJOHOCHBIX TOPH3OHTOB, W, &, £; — HHTEHCHBHOCTH
COOTBETCTBEHHO NHTAHHS TPYHTOBBIX BOJI CBEPXY, NEPETEKAHHS ITHX
BoJg B [ Mexnnacroswiii ropusoHt # W3 I Bo II; p, pi ®
I3 ——COOTBETCTBEHHO TPABHTATIMONHAR BOI0OOTAA4d WM HELOCTATOK
HACBIIEHUA TPYHTOB B mnpenenax KoneDaHHS YPOBHA TPYHTOBBIX
BOJ, VIpyras BojooTaada WM ynpyras eMmkocte nopoa I m II
HATIOPHBIX TOPH3OHTOB.

Ecan wmeerca mexnnacrosslii ropuszodT 1, To B ero npenenax
Takke 3axmaAbisatoTes oks. 17,27, 3", noAobuble ckBakHHAM
NpeAbIAYIIAX TOPH3OHTOB, W TAK MOKHO MNOCTYNHTBL fanee s
oonbero uwucna ropusonros. B dopmynax (17)—(18) xawmwiid
BOJOHOCHBIH TOPH3OHT NPHHAT ONHOpOAHBIM. M3MeHeHHs YpPOBHA B
Hem He Oonee 20% oT MOUIHOCTH, 4TO TO3BOASET NPHMEHEHHE
JIMHEHHBIX  YPABHCHHH.

Pacyer Ha4yuHAOT C HHXHEO0 BOJAOHOCHOTO TOPH30OHTA, A
EOTOpOro HITEHCHBHOCTE HE[}ETEI{E[HHH '{EFIE'.! noJoiBy MpaKTHYECKH
pasHa Wymo. Hanpumep, nvere £3=0. Torma, 3Has pexUM
HanopuslX Boj II ropusonra no cks. 17, 2", 3", npH ogHOpOAHOM
MOTOKe W OJHOPONHOM CTPOEHMM BOJOHOCHOTO T[OPH3OHTA, H3
ypaBuenus (18) HaNOAMM BeMYMHY £,. AHAOTHYHO MO JAHHBEIM O
pexume Bon | manopworo ropusonta w3 ypapueuwua (17) Haxomat
BETHYHHY €,, 4 3ATEM C YYETOM JAHHBIX O PEXHME TPYHTOBBIX BOJ
H3 ypasHeHus (16), 3HAA BCAMYMHY £;, BBIYHCIAKT HHTEHCHBHOCTh
NMUTAHHS TPYHTOBBIX BOJ CBEPXY W.

HecomuenHo, npeapapHte/ibHO HeoDXoJMMO ONpenesuTh mapa-
METpH I, M}, W3, K, EI U ky, HCIOMB3YS IKCHIEPHMEHTANbHbIC
MAHHBIE HA DACHETHOM YYACTKE W DPE3YALTATHI MPEAMECTBYIONMX
pexuMubIX  HaburoeHuil.

BECI;MH dKTYa/BHBI BOMPOCEL O Bb!ﬁﬁpﬂ MECT 3310 CHHSA
HAOMOATENbHBIX CKBAXKHH, 00 ONpefeNeHHH pPacCTOSHUA MEXLY
HUMH H OLEHKE HAJSKHOCTH H3IOJAIMH— TAMIIOHAKA B CKBAXKHHAX
HeHab/IroIaeMbIX  BOJIOHOCHBIX TOPH3OHTOB.

Oonopodustii  600oHoCHbITE NAachm SBIAETCH YACTHBIM CTy4aeM
uweoaHoponHoro. [Ipu HezakowomepHoM pacnpeleneHud ciabo-
[IPOHHLAEMBIX NOPOJ, HX NPOCAOEB B BOJOHOCHOH TOJIILE, a TaKke
BRINONHEHHH yciaoBHst  (11) cxemMa HEOJAHOpPOIHOIO CTpOEHHS
npeAcTapageTcd KBA3WOAHOPOAHOH WIH YCJIOBHO-OHOPOIHOH.

Eciu k ToMy e cpefHeB3BellleHHBIE M0 MOHIHOCTH Ko3h(H-
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UMEHTH QUABTPAUMM MO TOPHIOHTANH, BLIYHC/IEHHBIE COTJIACHO
opmyne (12), pasnuyarorca Mexay coboil Mo cedeHHAM CKBAKHH
menee ueM Ha 20%, To HeomHOoponmHAs NO  HIBTPAIHOHHBIM
CBOMCTBAM TOJIIA BOJOHOCHBIX TOPOJ 3aMEHAETCH OMHOPOIHOM.
AHANOrH4HBIe KPHTEPHH, TO3BONAIOUIME CHHTATHL TOJMLY OAHOPOI-
HOIi, MCTIONb3VIOTCS M B OTHOLUEHHH BEJIHYMHBI BOMONPOBOIHMOCTH
BOJIOHOCHBIX c1n0eB T'=Akm B OTHEIBHBIX CKBAXKHMHAX (CEUEHHAX
NOTOKOB).

K TtoMmy ke Hago yuecrb, YTO NPHMEHEHHE PAcCMATpPHBAEMOrO
METONA OlleHKH OanaHca TIpYHTOBBIX BOA JOMKHO HAYMHATBCA C
aHanu3a MX pexHMa B OTAECNLHBIX MeMeHTax noroka. Ilpuuss wis
KAK0ro u3 HUX CBOH ycpemHeHublid KO3 buumenT QuabTpauiu, Mel
3JAMEHACM TOJILY HEOMHOPOMHOrO CTPOEHHA KYCOYHO-OMHOPOAHOH.
[Tony4aemsle s Kakmoro ajemMeHTa 3HaueHns Ko3(dHUHEHTOB
YPOBHENPOBOAHOCTH BOJOHOCHBIX TOMI] WIH Tbhe3ONPOBOAHOCTH
BOMIOHOCHBIX TUTACTOB 3aTEM HENOCPEACTBEHHO HCIONBL3YIOTCA HA
COOTBETCTBYIOUIMX WIEMEHTAX JUIA BHIYMCICHHSA BETHYMH THTAHHS
[FE’HT'GBILEI;E BOM CBEPXY WM WX MEPETEKanus 10 CHCTEME YDaBHEHHH

) —(18).

Kosddunuent ypoBHeNnpoBoIHOCTH BOAOHOCHBIX TOJML MOPOJ, B
KOTOPBIX JBHAKETCH TPYHTOBAZ BOMA, MMEET BHf

kh,,
ﬂ: .—" o 19
u (19)
KosdduumeHt nbe301npoBoaHOCTH BOZOHOCHBIX TOPH3OHTOBR
k
a¥= _::_'itp . (20)

rae k,— ycpeaueHHblit Koddduunent QUALTPALMH NOPOJ HANOPHO-
FO BOJOHOCHOTO TOPH3OHTA; Mep——CPEAHAA MOLIHOCTH TOPH3OHTA.
Ilp ropusoHTANBEHOM BOHOYNOPE M OJHOMEPHOM B [UIAHE
NBHXEHHH TPYHTOBRBIX BOJ, KOTJa W3IMEHeHue yposHs Ah cocraBnser
menee 20% ot A, npuMensercs ypasHenue (16), npu Tex e
VCNOBHAX IBHXKEHHA JUIA HANOpHBIX Bon — ypasHenue (17) wm (18).
ITH }'I_'IEIBHEHHSI ABIAKTCA  JTHHEAPHIOBAHHEIMH. KPHTepHﬁ HX
NpHMEHEHHA i I'PYHTOBEIX BD,ﬂ—'COEﬂiQﬂEHHE YCIOoBHA

[(hy = hs) (I + 1) [<4-1074", 1)

rae hy, h;—MOUMOCTH I'PYHTOBOTO MOTOKA, CHMTAS OT TOPH3OH-
TalbHOTO BOJOYyNOpa, B cedeHHsax (ckpaxkuHax) | M 3 ma cpemumii
MOMEHT BpemeHH (cm. puc. 1, 3); k—cpenunit  koaQHUHERT
GuaeTpanHy MOpON BOAOHOCHOTO ropH3oHTa; [; W [, — yKJIOHBI
FPYHTOBOTO TOTOKA B JaHHBIH MOMEHT BPEMEHH COOTBETCTBEHHO
MEXK1Y NEePBOH H BTOPOH H MEXKIY BTOPOI M TPEThEH CKBAMMHAMM.

D10 yCIOBHE OTBEYAeT MOTPEIHOCTH PACYETA MHTEHCHBHOCTH
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nUTanud rpyHToBeix Boa 0,1 MM/CYT, 4TO BMOAHE NpHEMIEMO AJid

NMpaKTHEH.
Ycpeanenne MolHOcTeH NOTOKA OPOM3BOAHTCA MO (opMyne
hy+2hy+h
h cp '—_' _4'2 J (22}

rae h, — MOIIHOCTB TPYHTOBOTO MOTOKA B Ce4eHHH (CKBaXHHE) 2 Ha
TOT #e MOMEHT, 410 ¥ ana cks. 1, 3.
[Ipy pa3ninyHbIX PACCTOAHHAX MeXay ckB. 1—2 W 2—3, paBHbIX

Ll bopmynel pis

I, u I, Bmecto Ax Gyner urypuposarts [, =
OJHOPOJHBLIX BOJOHOCHBIX TOPH3OHTOB, HCXOIS M3 JMHeapH3OBaH-
HbIX YDaBHECHWH [BMKCHHS, OPUMYT BHI:

I8 MHTEHCHBHOCTH NHTAHHA TPYHTOBHIX IOTOKOB TIPH TOpPH-
JOHTANBHOM BOJOYNOpE

Hr:phl-‘*l hzs tn 'hl LAl "'ZH-I ﬁ.‘ts+l 'h.! 41 +k HT‘JH-H.I Hi
At T I, 1, O,
(23)

NI MHTEHCHBHOCTH HHMCXOALIErO TNEPEeTeKaHWA W3 HAMOPHbIX
BOIOHOCHBIX TOPH3OHTOB BHM3 (TipH €,>>0) HaH BBepx (npu £, <0):

b (H s~ Hyser=Hger ) _ o Hors=Hy,
i}

l, a Tt

P LY i

+kuH23+L H!a*l {24]
Mg

rae k v k,—cpenuuii koapduument bunbTpaunu nopoa rpyHToBO-
ro NMOTOKAa B TOPHIOHTANLHOM HAMPABACHHH HW TO ke IS MOPOMI
HATOPHOTO BOMOHOCHOTO TOpu3oHTa; ky——kK03ddunuent dunsTpa-
IHH MOPOJ pa3fendloulero c¢iof (OTHOCHTENRHO BOAOYNOpa) Mo
BepTHKAIM: hy (45 Hy g4, — COOTBETCTBEHHO MOIIHOCTb FPYHTOBO-
ro NOTOKA M HAMOp BOABI B HANOPHOM BOJOHOCHOM TOPH3OHTE B
CpeJiHeM ceueHHH (CKB. 2) HA KOHEYHBIH (5+2) MOMEHT NPOMEKYTKA
Bpemenn; Ar, by o, Hy ,— TO ®e Ha HavaJbHBIH MOMEHT BPEMECHH;
My — MOIHOCTE pa3fciasiouiere Cla0d MOpoJ HAH OTHOCHTE/IBHOTO
BO/JIOYNIOPA TPYHTOBOTO TOTOKA; WHaekC (s+ 1) npr Benwuunax h, H
GEGSHH‘EHET, YTO OHH OTHOCHTICH K CpeHEMY MDMEHT}’ [IpoMEXYTKA
peMenu  Af; ungekcel 1, 2, 3 obo3nauaior HOMeEpa cedeHHH
(ckpamnn), HY ;4 ;-—0TMeTka (HAMOp) IPYHTOBHIX BOJ B CKB. 2,
Hna cnyyaes OHonwbluux xosebauni  ypoRHel HIM  HaNopos
TPYHTOBBIX BOJ, npeeblnatommx 20% MoOuUHOCTH NOTOKA, NpAMe-
HAKTCA HECMHHCAPH3OBAHHBIE YPABHECHHA, VYHTbBIBAHIIHE H3IMCHCHHE

MOIHOCTH MOTOKA W HAMOPOB 1O NYTH [BHKEHHA BOMIbI.
Tak, Ans [JaHHBIX VCIOBHH BMmecTo ypasdenus (23) mns

FPYHTOBBIX TOTOKOB C HAKIOHHBIM BOJOYNOPOM HMECM
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w=p 22 _ K (hasith i —His  haarithag
At 2 i 2

ieq

fr b s + g o
xf 2041~ H5, 1)+k0 H3.s41 H'*.'-T”.’ (25)
Iy Hig
a BMecTo (24) nna HANOPHLIX MOTOKOB TEPEMEHHOH MOIIHOCTH:

_ka(miamaHy gy —Hyyoy mytmyHy o —Hyp ) wHapea=Ha,

‘;:;p 2 fj_ 2 !1 At
' +1= 54
ol TaiT Dy (26)
Mg

B ypasuenuax (25) u (26), B ornmume ot ypaBHeHus (23),
CpeAnue MoUHOCTH ., M /M5 3aMCHEHbl COOTBETCTBEHHO Ha

hy+hy hak by
MONYCYMMBI MOIIHOCTEH [OTOKA B BHJE e pal B
I == I s ==
NOMYCYMMBI  MOIHOCTEH mulacta —— -2 F *2 ¥, BITHIX 1O

CKBakWHaAM B Kyctax 1, 2 m 2, 3 478 TPYHTOBOTO M HANOPHOTO
BOJOHOCHBIX TOPH3OHTOB; BMECTO MOHIHOCTEH IPYHTOBOTO NMOTOKA B
ckB. I, 2, 3 mpu ropuiOHTANLHOM BOMOYNOPE B3ATBI OTMETKH
YpoBHEH TpyHTOBWX BOA HY ..y, HY ..y w Hi,,, Ha cpenHuii
MomeHT (s+1). [lajienne nanopa B pasfensiomeM cinoe (cayxameM
YC/AIOBHBIM BOMOYIIOPOM TPYHTOBBIX BOJ) B3ATO [0 pPA3HOCTH
HAIOPOB TPYHTOBBIX H5 .,y H TNOACTHNAIOUMX HAMOPHBIX BOM
Hy 41 B CKB. 2, 2 HAZl OAHON NIOCKOCTBIO cpaBHeHus (cM. puc. 4).

Ilpi ropu3zoHTaneHOM BOAOYNOpPE NS OAHOPOAHOTO BOJIO-
HOCHOTO TOPH30HTA (IPYHTOBBIX BOJ) H ONHOMEPHOM [ABHXKEHHH HX
B miaHe JeHcTBATENbHA (QOpMYJa, YYHTBIBAOWAS W3IMEHEHHe
MOIIHOCTEH TOTOKA TO NYTH ABHKCHHA BOJ;

haava=hae & [ Blae1=hise,
ﬁl‘ i’| +l"2 J]

w=p

R P !) thy Hrani st (27)
Iy My

Ona npurosHa nns MajibiXx MoOUHOCTeH TI'PYHTOBOTO MNOTO-
Ka MM TOrga, Korja wWiMeHeHue ypoBHs AH  cocrasnger
Gonee 20% or cpeamelf MOmHOCTH BOMOHOCHOT® TOPU3OHTA h ).
OHa Takke BeITEKAaeT W3 HeNMHEAPH3OBAHHOTO AM(depeHuUanb-
HOTO YpPAaBHCHHA HEYCTAHOBHBIIETOCA NBHKCHHWA NOOIEMHBIX BOJI.

Heyxsepuvlil & niawe nOMoK 2pyumogslx 600 XapakTepH3yeTCcA
TeM, H4TO JIMHHH TOKA B HEM pACMONAraloTcs B BEPTHKAJILHBIX
IIOCKOCTAX MM KPHBOJIMHEHABIX MOBEPXHOCTHX, HE MapajuienbHBIX
Mexay coboi. B nsiawe npoekums AMHHA TOKOB MOTYT HMeETh
paaHaibHO CXOASAILYIOCH, pPalHalbHO pPACXOMALUIYIOCH, OCECHMMET-
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Puc., 5. Cxesul pacnofo®eHnd | OMIOIATCARHEX CKBANHH NMPH IBYKXMEPHOM B NIaHe
JABHAHCHHH TPYHTOBRX BOJC

g @ - WIEMEHTH O0TORE (4 — N0 CXEME KEAAPETE, & —- MW BeksanparHod dopwe pasmemenywn cksaenn); §, 2
CHCIESEBl RICMCHTOR ITORD {lﬁ T K’Ba_l'lp@.!lll'lﬂ CErke, & —NpH Hﬂﬂﬂpﬂlllﬂﬁ' pae PaaMCEcHHE GIIBH'HHH:I.
I - apesmenr noroxa; 2 cemeficTRo IMeMENTOR NOTOKA; §  AWAKH TOXE TPYNTOBMX BOA Hi TPAHHLE FICMCHTA
noToRal - rpani - GasRcoporo pafios;  F-- BalAOIATEAHAT  CRRANHHA B €T HOMC]

—_
—

PHUHYIKO H JApyrue GOpMBI KPHBLIX, 3aBHCALLIMX OT KOOpPAMHAT X, ).
Takne nOTOKH BCTPEHAIOTCA B M3NIYYHHAX PeK, KAHAJIOB, BOJIOEMOB C
U30THYTHIMH OeperaMH u JIPYrux BOJIOTOKOB.

Haubonee npoctoil cnocob pacnonoxenns HabaronaTensHbIx
CKBaXHH—TI10 KBaJIpaTHOH cerke (cM. puc. 5, a,0). B yanax nepe-
CCHEHHA OpAMBIX JMHWH CETKH HAXOOATCA CEBANHHBI HAd TPYHTORBRBIC
BOMKI. B mpeaenax Taxoil CETKH BHUIENAKOTCA KBAMPATHBIE IMEMEHTBI
noToKa, cTopons! KoTopsix pasubl Al. Takas dopma pacnionoxenus
CKBAXWH y100HA W s COCTaBIEHHS MNPOTHO30B H3MCHEHMA
YPOBHEH TPYHTOBBIX BOJ MPH OpPOIIEHHH, NPEeHHPOBAHHH TEPPHTO-
PHH — IIPH H3MEHEHHH [JIOAJHOTO THTAHWS TPYHTOBBIX ITOTOKOB.
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HMHATEHCHBHOCTL TNMTaAHWA TPYHTOBBIX BOA Ul OJHOPOJAHOTO
nnacra NPH  TOPH3OHTANLHOM  BOJIOYNODE  ONpEENsieTcs, no
I'. H. KamenckoMy, B BHJE

AN, .k!rﬂ,
e e (EH 4H_), (28)

rne AH,=H,,,,—H, ,—HA3MEHEHHE YPOBHA TPYHTOBHIX BOJ B
INEMEHTE MoToKa ni 3a BpeMs Ar (110 neHTpanbHOH cKBaXHHE n);
H,— yposenb rpyHTOBBIX BOA (OTMeTKa 3epkana BOJAbl) B DOKOBBIX
CKBAKMHAX f, B3ATbIf Ha cpemuwii (s+1) MoMeHT npomexyTka
spemMenn Ar; H, -—ypoBeHs (ero OTMETKa HJIA HANOP BOJbI) B
UEHTPAILHON CKBAXHHC 1 HA CPe/HUit (54 1) MOMERT; /o, — cpeaHss
MOIIIHOCTE TPYHTOBOTO TIOTOKA, 4— 4YHC/IO GOKOBBIX  CKBAXKHH.

Jlng npoH3BONLHOIO PACTIONIOKEHNHS Tpynnbl HaOMOJaTenbHbIX
CKBaXuH nepudepuiinbie CKBAXHHEI HaXoaaTca Ha orubaromeM Koil-
Type, OIHIKOM K NMPABHJILHOMY MHOTOYTOJNBHUKY (HIH OKPYKHOCTH)
(cM. puc. §, 6.2). /Ina nocTpoeHHa pacyeTHBIX 3/IeMEHTOB TOTOKA BHI-
JETAOT UEHTPANbHBIE PACYETHBIC CKBAXKHHBI N, KOTOPBIE COE/TMHA-
orca ¢ nepudepuilHEIME  IPAMBIMH JIMHAAMM. DTH JHHHW OCNAT
nonoiaM W B HX CEPe/IMHAX BOCCTAHABIMBAOT TNEPNEHIWKYIADEI,
nepecedcHUA KOTOPBIX 00pa3yror MHOTOYTOJILHHKH — KOHTYPH pac-
YETHbIX OaMaHCOBBIX UICMEHTOB. TaKkue IeMEeHThI [I0TOKa MOTYT TIO-
KpbiTh BCIO DaJaHCOBYIO ILUIOLIA/b PACYETHOTO YYacTKa, YaCTH WIH
Henoro BogocOOpa, €cnM MMEETCA JOCTATOMHOE WYHCIO CKBAXHH.

C y4eroM M3MCHEHHA MOIIHOCTEH MNOTOKA 0O FUIOIIA/H,
OTBeYaloUEero HE/THHEAPH3OBAHHOMY YPABHEHHIO HEYCTAHOBHBILE-
rocs JBHKEHHS, MPH OHOPOJHOM CTPOSHHH BOJOHOCHBIX TOPH30H-
TOB, B ODLUEM clydae N8 NATH CKBAXHH, T. €. JIEMEHTa TOTOKa,
OymeM HMeThL Clneaylolyr pacueTHyio dopmyny:

My k[, hyth,
Wespi— e — EF[.& % “(H,— .":|']|+E;-—’—-(;‘j'1 H,)+

+c-"i;f-"{ —H )+ fi‘-f-"-( 4-—H,,):i+51, (29)

£ .i

raic F-—miomans pacyeTHOro 3JIEMEHTa TNOTOoKa, OnpeaenseMas
IIAaHUMETPOM. Ha ueptexe; h,, h,, h,, ﬁ4—M0u[Hocru BOIOHOCHO-
.rO0 TopH3oHTa B CKkB. 1, 2, 3, 4; h, —MOWHOCTL TOro Xe
BOJIOHOCHOTO FOPH3IOHTA B ]IEHTpa.ﬂE-HGﬁ ckpaxuHe n; H, — ypoBeHb
(oTMeTKa) WA Hamop BD,II.GHHCHG[‘D TOPH3OHTA B ICHTPaJbHOH
cksaxune n; H,, H,, H,, —-}-‘pDBHI{ (oTmeTku) 3epkana
FPYHTOBBIX BOJI B DOKOBBIX CKB. 1 4; a,, b, ¢, d— nnmun
CTOpOH 3nemeHTa nortoka; [, , Ib, fc, [,— paccToAHHA  MeKIy
LHEHTpanbHoH n W OGOKOBBIMM CKBaXMHaMH I Ywucmo OOKOBBIX
CKBaXWH— 0T 3 10 4, 6; Unaekc (S+ 1] npi h u H obo3nayaer, 4ro
OHH OTHOCATCS K CPeIHEMY MOMEHTY TIPOMEXYTKa BpeMeHH Af.
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Jna bonee TodHOro pacdera cpejiHe-
10 HAMEHEHHS 3a11aCOB IPYHTOBLIX BOJ B
IEMEHTE MOXKHO NpUMeHHTH dopmyny

w,AH, +Zw,AH

P’ﬂH{:pn:u 0 -t'n'lli (30}

rie  AH,,~—ycpelHEeHHOE H3MEHEeHHe
YPOBHS BOJBI B 3/IeMeHTe NOTOKA 3a
BpeMsl At ,—4acTh TIOIMATH 3EMEH-
Ta NMOTOKA, HAa KOTOPYK pacnpocTpaHs-
eTCA H3MEHEHHE YPOBHA, OMpee/ieHHOE
MO LEHTpanbHOH ckBawuue n; AH, n a1
[} 1

A H,—W3MeHEeHHe YPOBHA TPYHTOBBIX Ty B, V7
BOJ1 110 OJIHOH W3 DOKOBBIX i M LEHTpAJib-

HOW n CKBaXuHAM 3a BpeMa Af, ©,— 4 5 5

YACTE [NMomail 3JeEMEHTA NMOTOKA, HAa
KOTODYIO  PACHPOCTPAHSAIOTCH  JAHHBIE  pyc, 6. Pacueras cxeMa s
HADNIOJeHHH no OAHOK M3 OOKOBBIX H OMPEACACHHA YCPEAHCHHOMO TIo
HEHTpATBLHOH CKBaXkHHaM; (=1, 2, 3, [UIOWAAH U3IMCHCHHA YPOBHA
4-——HoMepa BOKOBBIX CKBaXHH; Q=Eq; [PYIOMHY BOR B eMErTe
ﬂ'f{cpi ——CpEAHEE  H3MCHCHHE  YPOBHA ;s wicrw naoumaaw aesenta noto-
IPYHTOBBIX BOJ 3@ BpeMs Al B NpPefe/Iax — xi. #a £otophc pacnpocipaHsiics yo-
= peikctinbe  BonHidne AM, (- Wy,

MAOLIAAN ——4acTH moToka (pwc. 6): 2—wy, T—wy, 4—wy, 5wy 6~

Haliniojarennias ckpammHa M o BoMEp

AH +AH,
ﬂHch—i"""- (31)

Ans onpenenenus wacredl ; nnomaan snemeHta (cM. pHc. 6)
nocrynator Tak. K cepeaMuHam BCNOMOTATENbHLIX NHHHEH, coeIu-
HAOUMX c¢kB. 1, 2, 3 B 4 ¢ UeHTpansHON n, BOCCTAHABIHBAIOT
nepneHaukynapsr B toukax 1, 2, 3" n 4'. 3atem BOCCTAHABIHBAIOT
HEPNEHHKYIAPB K CEpeIHHAM OTPE3KOB MEKAY 3THMH TOMKAMH H
HeHTpansHONH ckBakwWHOH. [lepecedeHus nepneHIMKYNAPOB, Kak
yKa3dHo Ha puc. 6, NO3BONAIOT OKOHTYPHTh TUIOMIAAH M; H @,, HA
KOTOPbIE PACNpOCTPAaHAIOTCH TMOKa3aHHA COOTBETCTBYIOIMX CKBa-
WHH W3 JlauHOi rpynnel. bOKOBblE CTOpPOHBI Tpameuui ; (CM.
pHC. 6) HAXONAT € NMOMOIMIBIO TMEPNEHAMKYJIAPOB, BO3BEACHHBIX H3
cepenvs numuit 1'—2%; 2'—3'; 3'—4% 4'—1".

Takum oOpazom, H3IMEpPeHHs YDPOBHA TPYHTOBLIX BOJ BEJIH-
yunod A H, pacnpocrpanfioTcs HA mAOuagR ©®,, 4 BEJIHYH-
woit AH_; (B Toukax 1°, 2, 3", 4') —ma mnomanu tpaneuyii ©,, ©,,
Wy H @

B caydasx nepeMeHHOro MmO MNOW@AH WIEMEHTa 3HAYCHHA
BOJOOT/Id4YH HOPOJ WIH HEIOCTATKA MX HACBIIEHMS |, OH
ONpPENENACTCA OKOJO KakOoH CKBaKHHBI IKCNEDHMEHTANbHO (Ha-
NPHMED, ¢ MOMOIB HabMIOJEHHH 34 BJAKHOCTHIO TNOpOJ 1O
BEPTHKA/IM M JAHHBIX O KOJeDaHHWH YpPOBHA TPYHTOBBIX Bod). 3arem

29



3TOT napametrp noactasiasioT B Gopmyny (30) B kauecrse
COMHOXHTens Tepen senwunnamvu AH o, w AH,.

Meroa anaanTHyeckHx pemennii TMddepentHAIbHBIX YpaBHEHH#
HE}’CTHHUBI{BIIIETH'BH JABHAECHHHA

CylHOCTE METOJa CBOJIMTCH K HAXOKIeHHK pelnenuii Judde-
pPEeHLHATBHBIX YPABHEHHH HEYCTAHOBHBLIErocs ABHKeHHs Tuna (1),
(2) ¥ HX NPHMEHEHHIO K pacyeTaM MNHTAHHA TPH 3HAYHTEILHOM
YIPOIEHHH YcnoBuil uabTpaund (NpH 3TOM YHHTBIBAKT CTElNEHb
HEOJIHOPOAHOCTH NOPO/, FPAaHHYHBIE YCJIOBHA, 4acTO TNPHMEHAIOT
NHHeapu3auMio ypaBHeHMH W T. A.). [lonyuaemwie pewmenus nns
3aaHHBIX CXEM (MIBTPAIMH (pHC. 7) YIOBIETBOPAIOT HAYALHBIM H
IPAHHYHBIM YC/IOBHSM HEYCTAHOBMBIIEIOCH JIBHXEHHS, ARJIAIOTCS
HEMOCPE/CTBEHHO pacHeTHBIMH (QOpMYyJIaMH JINsi  PellleHHs clie-
JYIOLHX TIpAKTHYeCKHX 3anad: 1) nporuos’a M3IMeHeHMs MOJIOKEHUS
YPOBHSI TPYHTOBBLIX BOJ; 2) OUEHKH TIHAPOreONOrHYECKHX MapamMer-
POB M WieMeHTOB Dafanca TPYHTOBBIX H MEXIAAaCTOBLIX HAMOPHBIX
BOJI 110 MaHHBIM O HX pexume. [leppas rpynna odwennHAeT NpaMbie
3aaud, BTOpas — oDpaTHbIE,

Ha npakruke B OONBIUMHCTBE Cly4aeB HEOAHOPOIHOE CTPOEHHE
BOJIOHOCHBIX TOJILL TOPOJ NPHBOAMTCA K OJHOPOAHOMY HIH
}’CJ]DBIIG-D;I,HDPBL[HDM}', HTO pacumpne*r npeienel IpHMEHEHHA
paccMaTpuBaemoro Metona. Jlndg mnpHMeHeHHS 3TOrO  METoJd
Tpedyercs MeHbie Hab/HOAATENBLHBIX CKBAKMH, YeM JUIS MeToja
KOHCHHBLIX pElBHi]CTEﬁ, MOAB/IAETCA BOIMOXKHOCTB I'I}'TET\-{ pﬁlLlE:HHH
oOpaTHbIX 33124 0DOWTHCH MPEHMYLIECTBEHHO JAHHBIMH PEKHMHBIX
HaOatofienHi no Oojiee DPOCTHIM H  MAaJIOYHCIEHHBIM  cXeMam
PAcnoioKeHH" H COCTaBa HEEJT}GJIHTE.FII:HH?E CEBaAXHH N8 OleHEH
MATaHHA H OanaHca rpyHTOBBIX Boa. PaccMoTpum ocobeHHOCTH
Merona Oonee noapobHO.

D,II,IIDME]:FHUE HEYCTAHOBHBINIEECA [BHXEHHE I"py’HT'DBbIK BOJT
B OMHOPOJHOM B OHJILTPAIMOHHOM OTHOLUEHHH BOJOHOCHOM
rOPU3OHTE NPH TFOPH3OHTA/ILHOM Bojoynope, no bByccunecky,

OINHCEIBAETCH TAakK:
ch d bl

Ecnu neperexanus no BepTHKAIH HET, TO BEIHYHHA £ OTCYT-
CTBYET HIH BLIMHCNIAETCH COBMECTHO C W.

[To C. ®. ApepbsiHOBY, st caMbIX HeONATONPHUATHBIX H PEAKD
BCTPEYAIOIMXCA CIYYaeB OMOKM OT 3aMenbl HenuHeHHoro audie-
peHuMancHOoro ypasHeHHs (32) nuuedneiM  (33) npH  H3yYeHHH
pexumMa W DanaHca TPYHTOBBIX BOJA Haxoadarca B npepenax 20%,
YTO TPH YYeTe TOMHOCTH HCXOMHbIX jawnkix (k, b, p) Bronwe
nonyctuMo. OOwidHO owwMOKa B pacdere BEIHYMHBI A OT 3TOTO
aonyueHus Oyner MeHbIIe YKa3aHHOM.
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Puc, 7. Pacyerssle  cXeMBl  JABHAEGHHE TPYHTOBEIX B0 14 NONYOTPAaHHYEH-
HOTO MOTOKA (@), MIACTA-TIONOCH], OTPANMYEHHOrO ¢ JABYX CTODOH pekamu (6),
4CTA-N0A0CH € OfHoll Henpomruiaemoil rpannueii (8) H HeOTPAHWUCHHOTO NO-
roka [2):

1 - POJDIPORNHACUES W BOZOHOCHKE NOPOAE, £ perHotaNbHME BOROYNOp, §— BOJORCNPOHKUACMbE DOPOIE,
4 5 wpOMIEH TPYWIOBLIY BOJ HA MOMEHIW Bposedd ([ —i1>0, J—1=10)

AHm I
212'_ ,"I"'\
-

X |3 |Zm | T
ecA
A4t Mecayy

E a2

Puc. 8. Mpadukn konebanna ypopus rpyHTOBRX BOA B Hakanbuos (1), cpennem (2)
Haubonee yaaneHHOM oT pekd (3) cevenuu (oM. puc. 7,a)
¥ 0" TOMEM WCIPEMYMDE VPOBRHA TPYHTOBEX BOO

ﬂJIﬂ TNPaKETHEH THAPOTCONOrHYCCKHX pacdcTOB BMECTO YpaBHE-
uua (32) ynobnee wHcnoabioeaThk JMHEHHoe NHpdepeHNHANBHOE

ypaBHEHHe BHJA
H



off 8l ow
bF gt BaW 33
ot CI ax? X M (33)

kh
e a= T“’— ko3pduUHeHT  YPOBHENPOBOJAHOCTH  TPYHTOBOrO

noroka; H=f(x, {)—Hanop Boakl B CeveHHH X B MOMEHT BPEMEHH
t (eM. puc. 7).

[lpu pewexHHH NMpakTHYECKHX 3a/a4 INHPOKO NPHMEHSAETCH METON
Cyneprno3HUMH (HanoxeHHs QUIBTPALMOHHBIX TeycHHi), Bmecro
ypaBHeHus (33) npuMEHAIOT NMHeHHOE YpaBHEHHE BH/A

2
PHgl0H 2t (34)
ot ix TR

rne AH=H—-H, H.,=H(x, 0)—nanop BoAb B CedeHHH X B
Ha4ajJbHEIH MOMEHT BpeMeHH [=(0; w-— HHTEHCHBHOCTH TNHTaHHA
IPYHTOBbIX BOJ CBEpXY NPH OTCYTCIBHH MHTAdHHR B HAYAIBHBIH
Moment w, =0 (upu (=0) HIM HIMEHEHHC 3TOH HHTEHCHBHOCTH
NHTaHuS AW NpH HaNHYHH HAYaAbHOTO NHTAHUA W, B YKa3aHHbIH
MOMEHT, npH4YeM w=w_+AwW, €-— HHTeHCHBHOCTb NepereKaHus
TPYHTOBBIX BOJ 4epe3 MoJ0IuBY BOAOHOCHOTO TOPH3OHTA, eciid NpH
=0 NEPBOHAYANEHAA HHTEHCHBHOCTE INepeTcKaHHA oOrina paBHa
Hymo, T. ¢. £,=0, npuiem £=¢,+Ag, Az —npupaiienue ycpeaHeH-
HOH HHTEHCHBHOCTH TiepeTeKkaHHd MpH nepexoje BO BpeMenu o1 <0
kK >0,

[Ipu pacuere HHTEHCHBHOCTH TNHTAHUA CBEPXY MIH CPEIHETO
nepereKaHus BHH3, T. €. BEJIHYHH W H E',_.p., HaJ10 ONEepHpPOBaTh
npupanieHiaMa yposua A H 3a spems Af, 3HaTH M3MEHEHHE HX BO
BPEMEHH H B NPOCTPAHCTBE, a TAKXKE HMETh JAHHbIE O HAYAIbHBIX
BEMYHHAX W, M E_., OTBEYalolMX YcpejlHeHHBIM 332 Bpems At
JHAYECHHAM HHTEHCHBHOCTH INHTAHHA H NEpETEKAHHA 3a NOpenalne-
CTBYIOHWMH [iepHOa BpeMeHH, KOrja JABHXeHHe Bo7 Oblno ycraHo-
BUBLLIMMCH.

B mudpepenumnaneupix ypaenenuax (1), (32) —(34) sennunubr w
H € MNPHHATBL KYCOYHO-TIOCTOSHHLIMH B Te4eHHe pacueTHOro
npoMexkyrka BpeMen f. Ho Tak kak B peanbHBIX YCIOBHAX
YKd3aHHbIE BEJHYHHBL H3MenswoTcea or 0 o w,,, (0ObMHO TNpH
noxabeMe ypoBHA) wim or 0 mo w,=u,,, (UpH cnage ypoBHs
dHAJIOTHYHO 3TOMY HE HCKMHOMCHO TakKOoE Xe HWiIMeHeHHE BEMTHYHHHBI
€), TO B CYLUHOCTH PacYeTHbIE BEJIM4HHBI W W £ NPeCTABIAOT COBOI
yCpeHeHHbIe HHTEHCHBHOCTH 3a BpeM#A ! NpOTeKaHHs paccMaTpH-
BaeMbix npoueccos. [1pu sToM MakcHMankHble 3HAYEHHS W, H €,
MpHypoYeHbl K TOYKaM nepernba Bocxonsuieil kpusod AH (1), a
MHHHMAaJbHBIE — W, = — N, 4 TAKKE €., — K TOYKaM mneperuda
HHCXOJIAIEH KPHBOM 3a pacueTHBIH NEPHOA BpeMeHH 1.

Hynepbie 3Ha4eHWs OpPJHHAT KPHBOH BpeMeHHOro kojebanus
ypoBHs TpyHTOoBeiX Box AH(x, t)=0 npuypodensl K moMmeHTam
IKCTPEMYMOB, T.€ K MHHAMYMaM HIH MaKCHMYMaM YpOBHSH
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(prc. 8). Takwe wuHIepnpeTalMi KPHUBLIX YPOBHA MACHCTBHTElhLHEI
NMPeUMYLIECTBEHHO JUIA BOMOPA3/Ae/IbHOrO THIA PEeXKHMa TPYHTOBBIX
BOJ. JUIA KOTOPOTO POJib FOPH30HTAJbHBIX OOKOBBIX NMPHTOKA H
oTToKa BOA B Oanance MuHMManbHa. Jlnsa npuOpexHoro THna
peAHMA, TECHO CBAZAHHOIO C HIMCHEHHAMH ]'DPH:]UHTUB BOJOBI B
peKax, KaHajlaXx M BOJOXPAHMIMILAX, YKa3laHHas ocobeHHOCTH
pacnpeneneHus BO BpeMeHH HHTEHCHBHOCTH NHTaHHS WIH niepe-
TekaHU MoxeT He cobioaarTees.

Jns npudpexHoro THNA peKHMa YPOBHS TPYHTOBBIX BOJ HaYano
koopaMuar AH, { OoTMe4arOT B MOMEHT OKOHYaHHA YCTAHOBHB-
MIErocs JABMXKEHHS BOJ, KOTOPBIE NMMTENBHOE BpeMs HE BBI3bIBAJIH
CYUIECTBEHHBIX H3MEHEHHH YPOBHA BO BPEMEHH B TOM Xe CEHeHHH,
Takoit MoMeHT OTBeYaeT Hayany NoABeMa WIH ClANa YPOBHA Ha
IpaHHile TIOTOKA WM B HHXHEM 10 moToKy ceuenuu. Crenosa-
TeJIbHO, pacueTHble POMEXKYTKH BpeMeHH ! JNf BOIOPa3Je/bHOTO
THITA pexHMA COBIIANATOT C NMpOMEKYTEAMH BPEMCHH HEI'IPBPHBH}:IX
NoadseMOB HIH CHIAa0B }’pDBHEﬁ.

Hpuatnak aBHKCHHA BOMBL,  OM3KOTO K YCTAHOBHBINEMYCH B
KOHIIE TEPBOA CTYNEHH MOABEMA MM Chaja,— 3aTyxanue Koseba-
HHI ypoBHs BO BceX HaOnrojateibHbIX cKBaxuHax. Kpurepmwit nns
BhLINBJIEHHA MOMeHTa, OJIM3KOTO K YCTAHOBHBIIEMYCS JIBHACHHIO, —
co0JI0/IeHHe HepaBEHCTBA, MOJYHEHHOTO € MCMONKL30BAHHEM BeJIH-
4yiHHbl BpeMenu crabuamsauuu, no C. @©. ABepbaHOBY:

2

px

i, =, (35)

1 21,.= o
rje t; — NpoJIoJKHTEIbHOCTE NMEpBOH CTYIEHH NMOAbeMa WM crnaja
YPOBHS B HauaabHoMm cededmH x=(0 or Hyms po abconwoTHOrO
MAKCHMYMa HJIH MHHHMYMa, T,-—BpeMs cTabu/H3allM noToka, 3a
KOTOPOE NOTOK KOHEYHOH JUIHHBI NOCHE BO3MYIICHHA [OCTHTAET
HOBOTO Oo/lee HNH MeHee CTALHOHAPHOTO PekHMA.

flpustep.  [Ana necdanwix mopoa b, =30 m; j.l.=l],15= n[;}aﬂ 2azl'{.‘rlfiﬂil m3cyT,
x=100m. Torna no dopmyne (35) noaywacm 1,= % = 3000 =5cyr. 3ot

PEIVABTAT YKAIBIBACT, ¥TO 4CpPed 5 CYT NOCHE BOIMYLICHHA TNOTOKA B N0A0CE
I.E]HFHHDﬁ 100 »1, cyuTas o IpaHHUM TOTOKR, NOAOKCHHE YPOBHA OTHOCHTC/ILHO
crabuimiMpyerca. [Mpenaaraemuii Bwibop Havama koopauwat Al 1 B IKcTpeMyMe
YPOBHA MOWHO CHHTATE ONPABAAHHBIM, €CIH HHTEPBALI BPpEMEHH MeR Y CMOKHLIMH
IKCTPCMYMAMH  DABHBL HaM O0Abe 5 ¢yT (A9 JauHOI 0 npHMEpa).

[pu cyrnunucToM coctase Mopoa umeem: k=10 Micyr: h ,=30mM, p=0,05 u
w=600 micyr, Ha dopmyant (35) nomydaem 1,217 cyr.

B nanbueiitiieM MBI OrpaHHYHMCH TPeMs CXeMaMH IIBHXEHHSA
NOA3eMHBIX BOM: |) NONyorpaHHYEHHBIM MNOTOKOM; 2) OrpaHHueH-
HbIM C JBYX CIOpOH NOTOKOM KOHe4HoH maunel [, 3) Heorpanu-
YeHHLIM noTokoM (cMm. pue. 7). Ilpw sroM u3 npejamocnenHero
MOATHITA BBITEKAET CXeMa TNJACTA-NONOCH (CHMMMETPHYHOTD mo-
TOKa).
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Pacuemubie cxembl dsuxcenun cpynwmossix 600 0€3 nepemexanus
8 nodcmuaaiowjue 60J0OHOCHbIE 20PU3OHNIBI

Hoayoepanuyennviii nomok epyumossix 600 (cM. pHc. 7,a) B
€CTeCTBeHHBIX H HapYUIEHHBIX YCJOBHAX pacnpocTpaHeH BechMma
mHpoko. K 910l cxeme Moryt OBITh OTHECEHB! Clly4aH, KoOrja
paccTofsHME OT PacveTHOrO CeveHHsl X 10 BTOPO# IpaHMIlbl MOTOKA B
3 u'Ooslee pa3 mpeBbllliaeT paccTOAHME 10 MEPBOH rpaHHlkl TOTOKA.

HuxHUMH rpanduaMHi 1o JABHXEHMIO TNOTOKAa MOIYT CIHYXKHThb
peka, KaHaj, ype3 BOJOXpaHWIMILA HIM JAPYyrod BoOjoeM, BCKpHI-
BAaIOLHI BOJOHOCHBIH TOPH30HT, 3a rpanHuy OQHOMEpPHOro MOTOKA
MOXKHO TakKke NPHHATE ero BepTHKanbHOE cevenne x =0, mepnen-
NUKYISPHOE K JIMHHAM ToKa B TuUlaHe, co 3HauWTennHo Dojee
HHTEHCHBHBIMH KoJieOaHHAMH YPOBHS BOJbI, 4eM H3MEHEHWS YPOBHSA
B pacyeTHOM cedenu x. [IpH 3TOM B HaYanbHBI MOMEHT BpEMEHH
=0 HIH HECKONLKO paHee JBHXeHWe BOJAbI Obu1o OaH3KO K
YCTAHOBHBILEMYCSH, KOI/Ia H3IMEHEHHAMH YPOBHA BO BpeMEHH MOXKHO
npeHedpedh.

[MpuuuHoii Oosee peskoro koneGaHus YpOBHA B HHXHel no
noTOKY ckBakuHe MpH x=0 (cM. puc. 7) Moxer OBITh YCHIEHHAd
MeCTHAA HHOHALTPALMSA BOJI C NOBEPXHOCTH BOJIHM3H 3TOMH CKBAKHMHbI
HIH TOBBIIIEHHOE TIPOTHB Cpe/IHero mno IIOIAAH HcllapeHHe ¢
3epkana TpYHTOBHIX Boja. OOwYHO KOHTYp miomiajiei (J1I0roB w
JPYTHX TIOHWXKEHHIH) ¢ aHOMaJIbHO NOBHIEHHAOH HHOHIBLTPauuei
MM MCTHAapeHHeM JioJpkeH O®ITE OJM30K K npsAMoOJIHHelHOMY B
IiaHe.

BausHHe pasiHYHOIO yaJeHHS PacuyeTHOr0 Ha4albHOTO CEYEHHH
noroka x=0 (pexHMHBIE JaHHBIE TO KOTOPOMY HCMOJIB3YIOTCH B
Ka4yecTBe TPAHHMHOIO YCJIOBHA) OT THAPAaBJIHYECKOH TIpaHHLE]
NOTOKA, a Takie JA0Ka3aTelNbCTBO BO3MOXKHOCTH TMpHMEHEHHSA
ypaBHeHHA (36) Ond TEpHONOB CMajla YPOBHH, HENOCPEICTBEHHO
CNenyoluX Mocjie 3KCTpeMalbHOIO YpOBHA, noApodHO paccMOT-
peHsl aBTOpoM B pabore [4]. .

Hna kpaeBwix ycinoemii: =0, AH=0- wayanwHoe yCIOBHE,
t>0, x=0, AH=bt (rne b—nmnocrosnuas BO BpeMeHH CKOpOCTh
(IHHeHAOro) H3MEHEHHA YPOBHS Ha TpaHulle noToka); >0, x=oo,

A
OT;" =()—rpaHuunsle ycnosusa. Petuennem ypaBaenus (34) npu £=0

Oyner dopmyna
AH—AH"R(})
1-R(\)

riae A H——H3MeHeHHe ypOBHS IPYHTOBBIX BOJ B CEMEHHH X 33 BpeMs
t; AH®=bt— w3MmenenHe ypOBHA BOJ HA TPaHHue MOTOKa WIH B

X
Ha4yanbHOM CeveHuH (x=0); A= ——--; X—paccTOsHHE IAHHOTO

2. jat

H-'l'=|.-l 3 {36}
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Tabauua 1
Juavenns ¢yusunn R())

Y R{A) A R{A) 2 R
0 1,000 0,19 0,639 0,42 0,349
0,01 0,973 0,20 0,623 0,44 0,331
0,02 0,956 0,21 0,607 0.46 0,313
0,03 0,934 0,22 0,392 0,48 0,296
0.04 0,913 0,23 0,578 0.5 0,280
0,05 0,892 0,24 0,558 0,6 0,208
0,06 0.872 0,25 0,549 0,7 0,154
0.07 0.852 0,26 0,535 0.8 0,112
0,08 0,832 0,27 0,522 0.9 0,0803
0,09 0813 0,28 0,509 1.0 0,0568
0,10 0,794 0,29 0,496 1,1 0,0396
0,11 0,775 0,30 0,483 1.2 0,0272
0,12 0,757 0,32 0,458 1,3 0,0184
0,13 0,739 0,34 0,434 1.4 0,0122
0,14 0,721 0,36 0,412 1,5 0,0080
015 704 0,38 0,391 20 000076
0,16 0,687 " 0,40 0,370 2,5 0,000043
017 0,670 0,41 0,359
0,18 0,654

Mpamedanue. R[)=difeled=(1 +21l.3]-=r!'c:l—-§-_-i.r"':.

R

ceveHHs (CKBAXWHbI) OT TPAHMIULI MOTOKA MM HAYANBLHOTO CEeYeHHH
(v=0); R(A)—wunrerpanbuas ¢yHKUHsA, 3HAYCHHS KOTOPOH mNpH-
BeaeHbl B Tadn. l.

B kauecTBe HCXOAHBIX JAHHBIX JUIS pacdeTa W HEOOXOJMMO

kh.
3HATL Caeayioliue Bennumub:: p, AH, AH=bt: a= """ x, 1.
M

[pu x>(4-5) \/E dopmyna (36) npeppamaerca B Oosiee
[IPOCTYIO:
wt=pA M, (37)

KoTopas fAeHCTBHTEAbHa JUIA MOJ1YOTPaHHHYEHHOTO MOTOKA.
[pu AH® =0 npu otcyTcTBuM KoneGaHuii YypOBHS HA TPAHHLE U3
GopMynel (36) mosyaum

__vAH
wi [—R() (38)
MTO OTBEYaeT cJiyyaiw KojeOaHMH YpOBHA TPYHTOBBIX BOJ B
npudpexHoil 30HE TONKKO MOJ BAHAHHEM TMTAHWUA TPYHTOBOTO
NOTOKA CBEPXY MM €ro HM3IMeHeHHWs BO BpEMeHH.

Takum 00pazom, npumenars Gopmyiy (36) MoxHO 18 10DOro
OTpe3ka CTBOpa HadmMOMATeNBHBIX CKBaXWH, COBHAjalolero ¢
[MAaBHBEIM HanpaeieldeM OJHOMEPHOTO [IBHAEHWS BOJbI, €C/H B
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HavanbHBIH MOMEHT BpeMeHdH (npu (=0) ABHXKeHHe HAa JAHHOM
oTpe3ke crBOpa Oblylo OAM3KO K ycTaHOBMBILEMYcH, a Konebanus
YPOBHA B pacUCTHOH CKBAXHHC B TOH HIH HHOH MEpE Npenonpenc-
JIAJIHCh H3MCHEHHEM YpPOBHA B HHAKHCH NO NOTOKY CKBaMHHE.

CpasHenue pacqeTHOH BENHYHHBI TNMTAHMA TPYHTOBBIX BOJ W,
noay4eHsol no cgopmyne (36), Hcxoas U3 JIAHHBIX pekUMa BOJ HA
TpaHHIE TOTOKA H JaHHBIX O KOnNeDaHHH YpOBHS B PAacucTHOH
CKBAXKHHE, C ADYrofl pacueTHOH BEJHYHHOH W', NONYYEHHOH 1O TOH
#e (popMyne, HO MCXOJI M3 PERHMHBIX JNAHHLIX HHXKHEH N0 NOTOKY
W pacyeTHOH CKBaXHH, yKazallo Ha crneyollee.

. MorpemHOCTL BENHYHHBI WI, BOIHMKAMOWEAN OT 3aMEHE
TPaHHYHOro ycaoeHs rpadukoM KoneOaHWA YPOBHA B HMKHEH no
nOToKy —ckBamuHe, Oyaer menee 20% (wro monyerumo s
ar

pDErHOHANLHON olleHkH), ecnd: napamerp Dypue F“:{'E{'xf' HE
) : T
bonee 1; I_ﬂ-’f'[-'f;-i] He mnpeeniuaer 1,45; 'q—xl—l,ﬂl =1,5.

2. Mapamerp ®ypre F, moxker OwTH M OOnbiE eTHHHILHI
(Hanpumep, paeHhiii 3), HO Torjaa ¥ momkHO ORITE He Oonee 1.2 u
n=1,01=1,1.

3. OTHOCHTEILHAA TNOrpellHOCTL pacyeTd BeJHYMHBI TNHTAHHA
FTPYHTOBEIX BOM Wi NO JBYM CKBAXKHHAM TIpH OJHHX H TEX Xe
: ; AH(x,, 1)
3HaqeHuax Fy 1 TeM MeHbIIE, 4eM MEHbILE BETHYHHA 1=£—H{t .
L
HIH pa3sHHLIA MEXIY HM3IMEHEHMAMH YpOBHA B o00€HX CKBamHHAX.

Hoayoepanuuennblii NOMOK 2pYHMOEbIX 600 NPUOPENCHBIX 30H, T
pa3BHT NpHOpEekHBIA THI pexHMa TPYHTOBHIX BOJA. 3/IeCh CKa3hi-
BACTCHA BJIMAHHE NPEAIIECTBYIOILHX PACYETHOMY MOMEHTY BpEeMEHH [
CTyNeHei nojabeMa HWIH cnaja ypoBHeH TpyHTOBBIX BOJI B Hayallhb-
HOM ceveHHH X =0, Takke BO3MOXKHO BJIHAHHE BCEX MNpE/ILECTBYHO-
ILHX cTyneHed HMHTEHCHBHOCTH TNHTAHHA M HCNAPEHHA C YPOBHHA
FPYHTOBBLIX BOJL.

C nomouikio MeToaa cynepnosuimdd Obuta nonyyena dopmyna
JUIA  cny4as OfHOro wWinoma rpaduka xkonebaHWda YpOBHA B
HAYaTLHOM CeYeHHH

AH=bIR(\)+(by—b)(t—1,) Rx. t—1,)+= [1=R(\)]+

B () (1= R(x, 1= 1,)], (39)

rae b, by - - cKOpPOCTh NTHHEHHOTO H3MEHEHHS YPOBHS rPYHTOBBIX BOJI
COOTBETCTBEHHO B HAuanbHHIA f; W cueayrolluil (f—t;) nepHomsl
NoAbEMA MIH cnajia ypOBHS;, W, W,— CpeJIHHe HHTCHCHBHOCTH
NHTAHHA TPYHTOBBIX BOJI CBEPXY, HMEIOILHE MECTO COOTBETCTBEHHO
B mepHomsl f; u (1—1ty).
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3uavenus R(A) u R(x, 1—t,) naxopsar no tabn. 1. AprymeHrs
ITHX  PYHKUHIA:

=T by ROV=R(2)
R{ll)=R(2\/_‘_::_}) R(x, 1—1,).

[To dopmyne (36) onpenensitoT BeIHYUHY W, 3aTEM H3 YPaBHEeHH A
(39) naxomsT wy.

OcHoeanueM s BeiOopa pacveTHoH Qopmyns (39) Moxer
CIYyXHTh HepaBeHcTBO (35), B KoTopoe BMecTO [, HeoOXOAHMO
NoJCTaBvMlb BeaH4HHY [ (pacyerHoe Bpems). Ecin nocneanss
OKaKeTCH DOoabllie BEHYHHBI T,, TO npuMeHenHe Gopmynsl (39) we
BLI3OBET coMHenHid. B nporusmom ciyvae, npH [<T1,, MOKHO
DI'pEHIH‘IHTH:H IIE[JBE.‘rﬁ CT}"[IEHI:-]-D nmoaseEMa HIH Cllaga YpOBHA B
HAYaJIbHOM (Ha TpaHHIE) CevYeHHH MMOTOKA H NPHMEHHTH (Qopmyn
(36) and nepsoil CTYNEHH HenpephIBHOTO (IHHEHHOro BO EpEMeHIS
noAbeMa WM cnajga ypoeus. Ilpunss r=t,, AH(x, t;), BbluncAAOT
BEJMYHHY W, CTPOTO OTBEYAIOUIYK) TNEepBOH CTYNeHH H3MEHEeHHH
YPOBHA TPYHTOBBIX BOJIL.

Ocpanuyennwtiic. nomox  (cM. puc. 7,6, 6) nonpasjensercs Ha
Mexypequstii  notok (cM. puc. 7,6), mract-noiocy € O/JHO#
HETIPOHHIAEMO# rpanuuel (cM. puc. 7,6 ) M NJIACT-NOJOCY, OrpaHH-
YeHHBIA NOArOpHLIM 1neddoM (Ha ero KOHTakKTe C paBHHHOM
pPa3zHoCTk MEXIY TGPHEDHT&JIBHHMH UPHTDKGM H OTTOKOM BOI B
y3KOH mMoJioce paBHa HYIO).

[Mpu cnepyronmx xpaeseix yenosuax: t=0, AH=0; (>0, x=0,
AH=bt; t>0, x=[, AH=>b,t peluennem yparuenus (34) npn =0
Oyaer dopMyna, npeacTaBIeHHAR OTHOCHTENLHO w! B BHIe

o AH-[AH3A-AHB+AHIR(M)]
s [I-R(.)]-(A<B) (40)

rae AH=AH|(x, t)— u3MeHeHHe ypOBHA TPYHTOBLIX BOJ| B Ce4eHHH

{—x I+x
X = MA . AHY=6,1T ARSI he— Ag=——|
Bpe 3 1 10 2 2 2 r.'.I'J' IV"_

TI-H:

M= 50 =X A=R(A;)=R(A); B=R(%)~ R(As); /— pac-
\_.' lﬁ” 2\,/_
CTOSIHHE MEX/Jy peKaMH HIH JIpeHaMH.
[dna onpenenenus no Qopmyne (40) senuuunst wt HeobxoauMo

snath: n, AH, AHS, AHY, x, I, a-—;it—" u t. Konebanus ypoBHs B

oDenx apeHax JI0JIKHBI TOAYHHATBCH 3AKOHY TNPAMOH.
PaccMoTpeHHas cxema KOpoTKoro nortoka yaobHa ans pacuera
MATAHAS TPYHTOBBIX BOJ Ha HEUIMPOKUX MeXIypeubsX HIH MexIy
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NpeHaMH, Ha NAOLIA/b KOTOPHIX pacnpocTpaHsercd BiusHue obenx
Jpel ¢ MPOU3BONLHBIM PEXHMOM HX TOPH30HTOB BOABL. HanpuMep,
K TAKOMY THIIY NMOTOKa Mbl NPHXOAHM, KOTAa paccTOfAHHE Mekay
gpedaMu [ Oosblle paccTOAHHA X OT PacyeTHOH CKBaXHHBI JIO
NepBoif pekd B 3 HIM MeHee pas.

Cxema naacm-nonoca (cM. puc. 7,8) ABISETCH YACTHRIM CIIy4aeM
CHMMETPHYHOTO MNOTOKA, KOTJa BOOOPAlIC MexAy peEkaMH Haxo-
JUTCH HA CepejlHHE MEXypedbs, a KoyeDaHHs ropH3OHTOB BOILI B
pekax oauHakosele. EcaH B34Te [0J0BHHY 3TOro MoToka c
HEMpPOHHIIAEMbIM MACCHBOM TOPHBIX MOPOJI HA Cepe/MHe MOTOKA, TO
MBI MOJY4HM PaccMATPHBAEMYIO CXeMy.

Jins kpaeBhIXx YCnOBHI MOTOKA MO cxeme ruacT-nojnoca: (=0,

AH=0: t=>0, x=0, E?:!;U (9o =0-—oTCyTCTBYeT pacxo/ BO/bI 110
ropusontamu);, t>0, x=I, AH=bt=AH?.

Pemennem ypapnenus (34) npu £=0 118 oHOMEPHOTO MOTOKA B
OMTHOPO/IHOM BOJOHOCHOM ropH3oHTe Oyner dopmyna

AH(x, 1)=AHP[R(h;)+ R(25)]
1-[RO2)+ROS)]

B kavecTBe MHCXOAHBIX JAHHBIX JUIS pacdera BeJMYHHBI Wi
npunnMaioT: u, AH(x, t), AHP, x, I a.

[Monep3zoBatbes Gopmynoit (41) MoxHO NMpH HEH3IMEHHOM TOJO-
XeHHM BOJIOpa3jienia PYHTOBBIX BOJ MO JAHHBIM O PekUME BOJ 10
NPOMEXYTOUHOMH CKB. 3 C KOOpIAMHATAMM (X, ) W PEKUME TOPHIOHTA
Bonbl B peke AHP (I, t).

Ecnn nabntopnatenbHaf ckakuHa pacnoiodkeHa BOJM3H BOJO-
pa3fiena TPYHTOBHIX BOJ MJIH KOHTAKTa ¢ MACCHBOM HENMpOHMIac-
MBIX NIOpOJi, N0 KOTOpbIM OyaeT u3sectHo konebauue yposna AH°,
TO mpuHMeHHMa apyras, Oonee mpocras dopMyna, nojay4eHHAS W3
(41) mpu x=0 u AH(0, t)=AH":

AH°—2AH?R())

MR DRy

(41)

Wi =J1

; (42)

rie AH°-——usMeHeHHe ypOBHA TpPYHTOBBIX BOJA HAa BOJOpa3jienie
(Mnm BOTM3M HENMPOHHIIAEMOI TPaHHIEL TIOTOKA) 33 pacdeTHOEe Bpems

l=—f—;. Jlpyrue BO3MOXHBIE pacyeTHHIE CXeMbl PACCMOTPEHBI
2/ at
Hamu B pabote [4].

Heozpanuuennviit nomox (cM. puc. 7,2) BO3HHKAET NpH BHITNIOJHE-
HHH CIEAYIOIHX YCNOBWH: a) BOJOHOCHBIH TUIACT CPABHHTENLHO
OMIHOPOJEH MO CBOEMY CTPOCHHIO H BOJHO-(DH3MYECKHM CBOicTBaM
nopoji; 0) rnyOHHE 1O TPYHTOBLIX BOJ B/IOJbL CTBOPA CKBaXHH M Ha
NpHIekKalEed MeCTHOCTH TMPHMEPHO OJMHAKOBH, B) pacyeTHHIE
CceyeHHH IIOTOKA (CKH&E‘HHH} FHAYHUTEINBHO }"ﬂaﬂEHH OT ero mnna-
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HOBBIX T'paHMI (peK, KaHaNOB W T.I.); I') B palioHe pacnoJioKeHHs
HabMI0aTENLHBIX CKBAKHH HET MeCTHBIX NMOHHXEHWH WIH BO3BbI-
IIEHHOCTEH; /1) YC/IOBHA YBJIAKHEHHA HA NOBEPXHOCTH H HHQHUABLTpa-
KM arMocepHBIX OCANKOB B 30HEe ajpalld OJIMHAKOBHL Ha
HecaenyeMoi TIOLANKe, €) KPHBBIE JENpPecCHH BO BPEMEHH TIO-
BBIIAIOTCA WJIH TOHHXKAKOTCA MapauiensHo camMAM cebe, T. e.
AH(x, t)=const

IOns xpaeseix ycnosuii: t=0, AH=0; t>0, x=+o00; —=0
ox

peisennem ypasuenus (34) npu £=0 bynmer dopmymna (37).
Heorpanuyennplii NOTOK TPYHTOBLIX BOJ XapaKTepH3yercs pa-
BEHCTBOM

g Oy
i = 0, (43)

rile¢ ¢-—pacxoll MOTOKAa MO TOPH3OHTAMH IpH €ro eauHHYHOMH
nmpuHe; ) W Q3 —NPHTOK W OTTOK TEX XK€ BOJI, TOCTYNAMOMHAX |
BRITEEAKIIMY H3 IEeMEHTOB MOTOKa TUiowankie F

dns npousBoacTBa pacdera BEJHYMHBI W! H4J0 3HATHL Napa-
Egp I M BEJIHYHHY WIMEHEHMs YDPOBHA BOJBLI 3a Bpems [, paBHYIO

Pacuemmnpie cxembl 6 YCAOBUAX RePeMEKAHUA ZPYHMOSHIX 800
uepe3  pazdeasiowue cAou caabonporuyaemMelx nopod &
NOACMUIQIOWUe BOJOHOCHBIE 20pUIOHMB

I'pyHroBele Boabsl Hernybokoro 3aneramus (1—5 M) dacro
PacXoayloTcs  KpoMe HCHApPeHHA HA TNepeTekdHHMe BHH3 -— vepes
paiiensionye ciuod cnabonpoHHIAeMbIX MOPOA B CMEXHBIH Mex-
MAACTOBBIH BOJOHOCHBIH TOPHIOHT € HATOPHLIMH BOIAMH (NepBLI
BHO BBHHMDCEH:{H), Ecnu Hanop BOABl B 3TOM [OPH30OHTE IIPEREI-
[IaeT OTMETKY YpOBHA TPYHTOBLIX BOJ, TO NMPOHCXOAHT MEpETeKaHHE
yepes pasenAlolMi CNOH HAMOPHBIX BOJ B TPYHTOBBIH IOTOK —
BTOpOIl BM B3aumocea3u (puc. 9).

ITepBbiit BHT B3AHMOCBSA3H TPYHTOBBIX BOJA € HANOPHLIMH
BCTPEYAETCA HA CPABHHTEILHO BO3BLILIGHHBIX 3JIEMEHTAX peibe-
(pa — BoJlOpa3/icNax, B BEPXHHMX HYACTSX KOHYCOB BbhlHOCA (BbIllE
30Hbl TPAaH3HTA CTOKa)—obJacTaXx NHTAHWA HANOpHBLIX BOJA M
BpEMeHHO -— NpH NlaBojAkax B JonuHaX pek. Bropoil Bua Moxer
HabnoaaTecs  DoNlee NPONOMKHTENBLHOE BpeMs B MEKTOPHBIX
BIIAJMHAX, HA TIPEITOPHBIX PABHHHAX —— HHXKE 30HbLI BBLIKJTHHHBAHUA
TPYHTOBLIX BOJI Hd TOBEPXHOCTH H BPEMEHHO - -TNIPH MEXKEeHHBIX
TOPH30OHTAX BOJBI B JOJIHHAX pEK.

PaccMaTpuBaeMbie HHKE pacHeTHbIE cXeMbl OMHHAKOBO TIpHMe-
HWMbI Kak 1A Meakoro, Tak M aid raybokoro (Dosee 5—10 m)
3A/METdAHHA TPYHTOBBIX H MEXNJIACTOBBIX BOJ.
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et U E==1s B Eﬂs 555

Puc. 9. Cxema NONYOrpaHHYCHHOTD NOTOKA TPYHTOBRIX BOM, BIAMMOCRAIAHHOMO ¢

HATOPHBIMH  BOMAMN,

[ = BOAONPOHHIAEMEIE W BOOOHOCHWE nopogks 2+ coafonponduacMe NOpoTH  PAIRCASIIETD  CHON;
4 ypomis rpyricnsx o (f-- upm (0 mpw f=0) 5o - nes3ose ] pUEeckdil YpoBeih HANGMILL BOJ;

A cEuammiEa (Pactcinoe CCHCHME) W oee Honep

B npeawiaymmx Moaeisax (cxemax) asmxenus Boj Oe3 mepete-
kauua B olbmeM muddepennmnansnom ypassenun (34) senwuuna
HHTEHCMBHOCTH TIEPETEKAHHA [PHHHMAACh PABHOH HYJHO, T. €.
e=0. Ecnu e BO3IMOKHOCTb NMEPETEKAHHS B PEAILHBIX YCIOBHAX HE
MOAHOCTBIO HMCKIIOMAETCA HIAW H3-3a HEJOCTATOMHOH H3YHEeHHOCTH
pacrnpesie/ieHus HATIOPOB BOJLI MO BEPTHKAAH TOALKO MNOApa3y-

E £
MCBACTCH TakKoe TNEPETECKAHHE, TO CBOOONHLIH 4iieH —-- B 3TOM
1l

YpaBHeHHH CTAHOBHTCH HCKOMOM BeiiMdHHON. DTa BeIMUMHA, TAK *e

KaKk H BeJIHYMHA E NPHHHMANTACh PaHee 3a YCPENHEHHYI) HHTEHCHB-

HOCTh M3MEHEHHH YPOBHS M0/ BIAMAHHEM BEPTHKAILHOTO BO006-
MEHA MK Pa3HOCTH MEWNY CPeAHUMH HHTCHCHBHOCTAMM NMATAHHA H
nepeTekanms,

B npuBoaumeix HMke pemienuax ypasHenus (34) BenuynHa
HHTEHCHBHOCTH M3MCHCHHS YPOBHA 34 CHCT NCPETEKAHWA TIPHHH-
Maetcs B oDmeM Bujie 3a HEepeMeHHYI0 BO BPEMEHH BesIH4HHY (IIpH
NOCTOAHHOM HANOpE MOJCTHJAIONIMX HATIOPHBIX BOA B TEYCHHE
PacYeTHOTO BPEMEHH ), KOTOpas paBHA

E=ca H=f(c, 1), (44)

k i
rie CZF—I;;-':——DPHBIE:JIEHHHH koaddunmenT BepTHKANLHOIO BOM0OG-
[
MEHA MEXJy TPYHTOBHIM H HanopHbIM nNOTOKaMH; ko - Koadidu-
UHEHT (QHIBTPAIMH 10 BEPTHKAJIU; Mly— MOIIHOCTH nﬂpun pas-

JEMAKMUETO CIOAH.
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Eciin Hﬂ]lﬂp NOACTHIAUIHX MEAKNIACTOBBIX BOJ HIMEHACTCA BO
BPEMEHH, TO BMeECTO BbipamxeHds (44) Oynem wMerh

C=c(AH-AH,)=f,(c. 1), (45)
rme AH,—W3MeHeHHe HANopa HANoOpHBIX BOA 3a BpeMs I
Hn.-:}'ﬂzpammermmﬁ NOMOK 6 YCAOBHAX GEPMUKAABHOZ0 Nepeme-
KaHus 2pyHmosstx 600 4acTo BO3HMKAeT B NMPHUOPEXHBIX 30HAX pek,
KidHWI0B H BOAOXpaHH/HKIL, KOTAa B 30HE BIAHAHWA YKa3aHHBIX rpa-
HIILL PACTIPOCTPAHEHB! pa3fensouie ciiod cnabonpoHduaeMbix no-
pojl. Ha BO3MOXHOCTE MNepeToKa BOABI YKa3biBaeT 3HAYMTEIbHAA
Pa3dOCTh HANOPOB BOJBI M0 BEPTHKANH MEM/Y [PYHTOBLIMH K
HANOPHBIMH BOJAMH (CM. puC. 9), a Takke OTHOCHTENIBHO BHICOKOE
snavenne kodhduuMeHTa PUILTPAIMM TOPOJL pa3AeNsIoNEro Clos
no BEPTHKATH.
B kawecrBe ucxoasoro npumem auddeperumanbuoe ypaBHeHHe

(34). B KOTOpOM BEMuMHA — onpeacisercs 1o dopmyne (44) npu
M

NOCTOSHHOM HaNoOpe HANOPHBIX BOA A Mo dopmyne (45), ecnw Hanop
TeX K¢ BOJA nepemeneH Bo BpeMen#. [1pH nuHeAHOM BO BpeMeHH H3-
MEHEHWH TOPHIOHTA BOJALI B peKe, KaHnajie, BOJOXPAHHIHIIE H Hava-
JIBHOM JIBHMKEHHH BOJ, OJIM3KOM K YCTAHOBHBINEMYCH, HMEEM Kpae-
Boie yenoeus: =0, AH=0; t>0, x=0, AH=hbt-— nuueiiHoe n3MeHe-
HUE YPOBHSA Ha IPaHMLE I0TOKA C NOCTOSHHOH CKOPOCTHIO; 1> (), x = a0,

FAH
~=(-—yCclOBHE HEOTrpaAHHYEHHOCTH TOTOKAa B OMAHY CTOPOHY.

Y

Pernenunem ypasuenus (34) mpu ydere YKa3aHHBIX YCIIOBHH H
thopmynnt (44) aenserca okoHuareabHas dopmyiia (NpH 1OCTOAHCT-
BE YPOBHH HATMOPHBIX BOJ)

oy

AH(x, f]=£_{l -e"‘*]erfl+%[ed‘j‘_‘erfc(l— ct)+

T
+e "/“erf‘c[1+ Je)l (46)
rae AH(x, t)-—u3MeneHHe ypoBHS TPYHTOBBIX BOJI B CEHEHHH X 3a
BpeMsa I =1—Jf—-; erfcA=1—erfA, rme erfd— ¢yuxums seposr-
W ar

HOCTH, 3HaYeHWs KOTOpOH npuBedensl B Tadn. 2.
B yCiiOBHHX CTAUHOHAPHOIO TMOJIOXKEHHS YpPOBHA BOJIkI Ha
AH(0, 1)
[

rpannue x=0, T.e. npu b= =0, uMeeMm

ﬂH{I, f}:l_:t:f] _E'ﬂ}frf'l. (47)
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Tabnuua 2
Inavenna dyaxunn (i)

1) erf[i) erfc(l) Y erf[i) erfiz{i) [r a erfii) erfe(n)
0.00 0,00 1,000 0.41 0,438 0,562 081 |0, 748 0.252
001 | 0011 | 0980 || 042 | 0448 | 0552 || 0,82 0,754 | 0.246
0,02 0,023 0,977 0,43 0,457 0,543 0,83 10,760 0,240
0.03 0.034 0,966 0,44 0,466 0,534 084 |0.765 0.235
0.04 0,045 1955 0.45 0,476 0.524 085 (0,771 0,229
0,05 | 0.0s6 | 0944 || 046 | 0,485 | 0,515 || 0,8 [0.776 | 0.224
0.06 0,067 0,933 0.47 0,494 0,506 0,87 0,781 0,219
0.07 0,079 0921 0.48 0.503 0.497 0,88 0,787 0213
0,08 | 0,000 | 0910 || 049 | 0,512 | 0488 | 0,89 (0,792 | 0,208
0.09 | 0,101 | 0,899 | 0.50 | 0,520 " 0480 || 090 0,797 | 0.203
0,10 0,113 0.887 0,51 0,529 0471 0,91 |0.802 0,198
011 | 0,124 | 0876 || 0,52 | 0.538 | 0462 | 092 |0.807 | 0.193
0,02 | 0135 | 0865 || 0,53 | 0.547 | 0453 || 093 |0812 | 0.188
013 0,146 0854 0,54 0,555 0,445 094 |0.8l6 0,184
0,04 | 0,157 | 0843 || 0.55 | 0.563 | 0437 || 095 |0.821 | 0,179
015 0168 0,832 0.56 0572 0,428 096 0825 0175
0,16 0,181 0819 0,57 0,580 0,420 097 |0.830 0,170
0.17 | 0.9 | 0810 || 0.58 | 0.588 | 0412 || 098 |0.834 | 0,166
0,08 | 0.201 | 0799 || 0.59 | 0.596 | 0404 || 099 |0839 |0.16!
0,19 0,211 0,789 0,60 0,604 0,396 II 1,00 |0.843 0,157
020 | 0223 | 0777 || 061 | 0612 | 0.388 1.05 |0.862 | 0,138
0,21 0,234 0,766 0.62 0,619 0,381 1,10 |0,880 0,120
0,22 | 0244 | 0756 [ 063 | 0,627 | 0373 1.15 |0.897 | 0,104
023 0,255 (0,745 0,64 0,635 0,365 1,20 |0,910 0.090
0.24 0,266 0,734 0,65 0,642 0,358 1,25 {0,923 0.077
0,25 0,276 0,724 0,66 0,649 0,351 1,30 {0,934 0,066
026 | 0287 | 0713 || 067 | 0,657 | 0343 1.35 |0.944 | 0.056
027 | 0297 | 0703 || 068 | 0,664 | 0336 1.40 0,952 | 0.048
0,28 0,308 0,692 0,69 0,671 0,329 1,45 |0,960 0,040

.29 0,318 0.682 0,70 0,678 0,322 1,50 [0.966 0,034
0,30 | 0,329 | 0,671 0,71 | 0,685 | 0,315 1.60 0,976 | 0,02
0.31 0,339 0,661 0,72 0,691 0.3 1,70 (0,984 0.0 &
0.32 0,349 0.651 0.73 0,698 0,302 1.BD | 0,989 0,011
033 | 0359 | 0.641 0,74 | 0705 | 0,295 1,90 |0.9928 | 0,0072
0,34 0,369 0.631 0.75 0,711 0,289 200 |0.99532) 000468
0,35 0,379 0.621 0,76 0,718 0,282 2,10 (0,99702 | 0,00298
(L36 0.389 0.611 0,77 0,724 0,276 220 |0.99814 ) 0,00186
0,37 0,399 0.601 0,78 0,730 0,270 230 |099886| 000114
0,38 0,409 0,591 0,79 0,736 0.264 240 [0.9993] | 0.00069
039 | 0419 | 0581 0,80 | 0,742 | 0258 || 2.50 |0.99959| 000041
040 | 0428 | 0572

i
Mpumenamne Oh)=erli) it[?.}:j;jc":d[lj; erfe(i)=1-d[k)

VR

Vuuteinas seipakeHue x=2A./al W YHCHOBLIC 3HAYCHHS (YHK-

uui erf A npH 3HavMeHHsX aprymeHTa A ot 2 g0 2,5, nmoayumm
(dopMysly JUis pacuera pacCTOAHUS X OT TPAHMIK], HA KOTOPOM
BIHAHHE TPAHHYHOTO YCNOBMS npakrTHyecku 3atyxaer. [lpu stom
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MOKHO NpcHebpeYb H3MEHCHHEM YPOB- w
He, pasAasiM 0,04—047%. Hrak, 3tz s-Jliiwd-tfy
HMEEM e AN P

x=(@4=5)at, @) i E e
e X-—PACCTOSHME, HA KOTOPOM 3a-  .-."". i s o8

'1'}"}{3'!3'[ B/THAHHC Ha NMOTOK T'paHHYIHO- W&%}m
= T

L

ro yciaopus npu x=0.

(] 'IU tf-"
Hanpumep, is mecyaHoTo BoJO-
HOCHOTO  TOpH30HTA ¢ =£§5’3= =y B2 BE-3:
=2000 m?/cyTr u =16 cyT monyuum B B35

x=T715+-895m. s CYrAHMHHCTOrO

COCTABA MOPOA BOJIQHOCHOIO TOH- Prc. 10. Cxema xeorpanuseRHo-
ro NMOTOKd TPYHTOBRIX BOM, CBA-

BARTH TpH o 600 m JICFT I_IGCTT JAHHOTO © MOACTHIAIIMMHE Ha-
NHOAYYHM X= 392-490m. B CPEIHEM  nopHbIMH BOMAMH NYTEM nepere-
,'L‘m necYaHOTO  paspesa  MOpoJi  KaHWA 1epel pasaensiouii cioi
=805™M, a ans cyraMaMcTroro — UOpoOX:

Cl:l i BOACNIPROHIILASMENE H BOJOHGCHENE TIOpPHE-

:p_44] M, T.2. TIOYTH B 2 PA38 g 2 - crabonporinacMee nOpoaL paiac-

JwnRre c1oar 5, 4 - -vpoBeHE  TPYHTO-
“{‘:HH“C Bbtk moa (F —mpw =0, 4 --npn =0k

3}1 npeaciaMi BIHAHHA AHHYHO=- 5 mbaoaaiessnan  cemaxmna, ofopyao-
ro yenosus b=0 wnn AHU=0 ppu P Bwosmor i e uoe
x=0#u >0 nNOTOK IPYHTOBBIX BOJ CTAHOBHTCH HCOTPAHWYEHHBIM B
NnyaHe.

Heozpanuuennsili nomok 6 ycA08uUaX 6ePMUKAABHO20 NEPEMEKaHUs
2PYHINOBLIX 800 8 NOOCHMUAGIWNIL BO0DHOCHBITL 20PUIOHM HANOPHBIX
400 BCTPEUYACTCHA YACTO NPH HErNyOOKOM 3ajerand 3THX BOJ Ha
HH3IKHX ANNHBHANBHBIX T(.‘:ppHCHK, IAOCKHX mﬂﬂpa:mc.rrax H B
HHIMCHHOCTAX, CHOKCHHBIX TECPEeCIdHBAHHEM Kﬂpﬂ'ﬂlﬂ‘ H Cﬁﬂﬁﬂ-
NPOHHLAEMBIX TMOPOJL.

Kpome ykazaHHBIX Bhillic YC/OBHH CYHICCTBOBAHHSA HEOTpPAHH-
YEHHOrO NMoTOKa De¢3 meperekaHHs B YCIOBHAX HAJIMYMSA BEPTHKAIb-
HOro BO000MeHA ITOT0 MOTOKA C NOJACTHIAOLIMMH HANOPHBIMH
BO/IAMH BKJIIOYAOTCH Takke o0a3aTenibHOE CyIICCTBOBAHME pa3-
HOCTH HATIOPOB. TPYHTOBLIX W MCKTUIACTOBBIX BOJL 110 BEPTHKAIH H
JAMETHAS TPOHHIIAEMOCTE TOpOoJl pa3fe/fiomux cioes (puc. 10).

[Tepetckanue Gonee rnyDOKHX rpyHTOBBIX Boa (¢ riyOuuoiM no
BO/Ibl Dosiee 53— 10 M) B HanopHbic BOJOHOCHBIC NMJACTHI OTMEYAETCA
B o0MacTaX nMTaHHA HANOPHBIX Boj, 4 oOpaTHoe (BOCXOjJsllce
JIBHACHHC HAMOpPHLIX BOA)—-B 00JACTAX HMX pasrpy3kH.

Cornacvo ypasaenusM (43) u (44), ocrosHoe muddepennmasin-
HOe ypaBHCHHE HEeyCTaHOBMBLIErocs NABHMxcHHA (34) ynpomaerca H
[IUJ]}"-IHET BHO

o L (48)
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rie AH=H— H,— H3McHeHHE YPOBHS TPYHTOBBLIX BOM B CEHEHHH X
3a Bpems f; H u H,— OTMeTKH YPOBHH BOJIbI B TOM K¢ CEYcHHH B
MOoMeHTHEE =0 B r=0—HavanbHHHA MOMEHT, OTBCHANOILHH OKOH-
YaHWKO YCTAHOBHMBLIETOCH NBHAKCHHSA; W= W' —w, — IpUpalIcHHE HH-
TCHCHBHOCTH TIHTAHHA TpPYHTOBBIX BOIO MNpPpH BO3ZHHKHOBCHHH HE-
YCTAHOBUBILErOCH JIBMXKCHUSA HX, W' H W, -—HMHTEHCHBHOCTH NHUTAHUS
npu >0 m t<0.

[Tpumem Hue=const, 4To oTBeyaeT OGoablOH BoAONpPOHHLAC-
MOCTH HHXHEro ropHionra. PajnocTh Mex/ly TOPHIOHTANBHBIMH

NPHTOKOM H OTTOKOM BOO HCEJHOYCHA.
. cAH
Ina kpaeswix ycnoswit (=0, AH=0; (>0, x=+o0, (—q--=ﬂ'

X
pelieHeM ypasHenus (48) Oyaer dopmyna, HanMcanHas OTHOCH-
TCJBHO HCKOMOH BEIWMHHBI Wi B BHIE

_ McAHy

“F T
1—e

(49)

-a”

[paduk  dynkumn AH=f(w, ¢, 1) upu w>0 wusobpaxkaercs
BOCKO/AIIEH BBINYK/IOH KPHBOH; Takas (opMa He 3aBHCHT OT
HanpasicHua nepetekanus. Ilpun w<(0 ananorudusiii rpadux Dyaer
3epKalibHbIM 0TOOpakeHneM TNCpBOTO NpH | w|=const. BooBue xc
npy AH=0 umecm Bornytyro kpusyw AH=o(1).

[pu ¢=0, uro oTeeyaer abconrOTHON HENPOHULAEMOCTH MOPOJ,
pasjiensionero cnos, H3 (49) umeem wi=pAH.

M3 ananusa dopmynel (49) cremyeT psfl BRIRONOB:

a) NPH HENPEepLIBHOH HHDUILTPAUNHH OCAnKOB MOOOH MHTCHCHB-
HOCTH W MOINHOCTH pasfaensroniero ciaod nopoa 10 M npu p=0,20
(18 BOMOHOCHBIX MCIIKO- H CPC/IHC3EPHUCTBIX MECKOB) CYIIECTBCH-
HOC BJIMSAHHC MNEPETCKAHHA CKa3blBAETCA NHLIL npH xoddduiHeHTe
¢GunbTpauuH mopon pasacastoinero cnos k=0,005 m/cyr;

0) BAMAHME TNEpeTCKAHHA BO3PACTACT C YBEIAMYCHHEM TIPOHH-
HACMOCTH MOPOJT Pas/ieNdoniero cios U rpajiieHTa BepTHKAILHOH
GuLTpanuu;

B) C YBE/JIMYEHHEM JINMHTENbHOCTH MHPHIALTpAIHKM aTMOC(epHBIX
OCA/IKOB YBENHUMBACTCA POJIb IPEHHPOBAHHS TPYHIOBBIX BOI MyTeM
nepeTekanus B HANOPHBIA BOJIOHOCHBIH TOPWIOHT, YPOBEHL BOJbI
MOBLINIAETCH;

r) npH 3HavcHUH KodpduunenTa GUARTPAIMH pa3feiLHOTO Cl0sA
ko=0,001 mfcytr (neccuanas rmmna) u (=200 cyT B yCHOBHAX
nepeTekaHus OTHOCHTenbHOe (Oe3paiMeploe, BuIYMCIEHHOE 10
OTHOINEHHIO K BC/IMMMHC THTAHHA CBCpPXY) TOBBILICHHE YPOBHS
TPYHTOBBIX BOJI, BO3HHKAKOIIEE OT MNOCTOSHHO JICHCTBYIOICH HH-
(HIBTpaLMKH Oca/IKOB 000 MHTCHCHBHOCTH, CTAHOBHTCH MeEHBbIIE,
Y¢M [IPH OTCYTCTBHM nlepeTekaHms, Bcero Ha 5%;

N) npu pacyeTe OanaHca TPYyHTOBBIX BOI C BCPTHKAIIBHBIM
rpajucHToM  duabTpauun 0,1  BeJHYMHON NepeTCcKAHMA MX B
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HAIIOPHBIH BOJOHOCHBIH 171acT MOXHO npenebpeds npu koddhu-
iMenTe QUABTPAUMH nopoj pasaenstomero ciuos k,<<0,001 m/cyt,
OHAKO /1S OILICHKH pa3Mepa BOCIOJHEHHS IKCTTYyATALHOHHBIX
34MaCOB HAMOPHBIX BOJ HEOOXOIMMO YVHUTHIBATH NEPCTCKAHHA H NPH
Ko<0.001 mfcyT.

Beauunua BO3HMKAIOWIETO TMOC/E HOJAbEMa YPOBHS JAONOJHH-
TENLHOTO TEPeTeKAHUA TPYHTOBLIX BOJI B HANOPHLIH rOPH3OHT (NpH
w,#0) Min BenHYHMHA BO3HHMKaOWMIEro neperekanus (npu w,=0)
ollpeficaserca no Qopmyne

eept=p(AH, —aH]m-;(]-*—‘j_—f), (50)

rne AH,—H3MeHeHHe YpPOBHA TDPYHTOBHIX BOA 3a BpeMs ( MpH
OTCYTCTBHH neperekanus; A H — HiMeHeHHe YPOBHSA TPYHTOBBIX BOJ
3ja TOo WE BPEMH B YCNOBHAX TICPCTCKAHHA.

CymmapHas BeIMYMHA TIEpeTeKaHus [PYHTOBBIX BOA (BbIpaxaer-
Csi B METPax clof BOJBI) 33 BpeMs [ B MOJCTHAAIOUIAA HanopHbI
BOJIOHOCHEIA TOPHIOHT MM BelHYHHA TOJANHTHIBAHHSA — MEPBbIX
NyTeM BOCXOMANICH (PUABLTPaIMH H3 BTOPOTO ropu3onTa (B moCiae-
HCM ClTy4ac 3Ta BETHYHHA DTPHH&TE.I‘II:-HE[H} NMpH HEH3MCHHOM YPOBHC
HANOPHEBIX BOIO HMCCT BHA

= e
Vo=satwr(1-1527), (1)

Ha npaxtuke 4acTo BCTpewaroTCes CAy4aH NPAMOTHHERHON CBA3H
MEX 1y KONeDaHHAMY YPORHSA IPYHTOBBIX BOJX H NMbE30METPHYCCKOrO
YPOBHS HANOPHBIX BOJ. DTH CBA3ZH 3aKOHOMEPHEI, KOI'A NPHYHHOH
W3MEHEHHS YPOBHs HANOPHBIX BOJ ABNAcTCA KONcOaHHe TOPH3OHTOB
B OonbuMX pekax M KaHanax Onarofaps TecHOH rHApaBIHYECKON
CBHA3H ITHX BOJ C KPYINHBIMH pEKaMH,

Onpenenenne NPAMOTHHEHHBIX KOPPENSIMOHHRIX CBS3EH MEX Ty
PeKHMaMH  TPYHTOBBIX H HAMOPHBIX BOJA NPOM3BOJANTCS LIS
Kax10r0 Donee WIH MeHee NPOJ0IKHTENLHOTO NO/IbeMa HIH cnaja
ypoBHa BoAabl (puc. 11). Takyro cBa3hb Mekny KonebanuaMu
rpyHi IZ"LBBIX. H HANOPHBIX BOJ MOXKHO NPeACTARHTE B BHIAC YPaBHCHHA
NpAMoit

AH,=EAH +a, (52)

rie AH,—wu3MeHeHHe Nbe30METPUYECKOTO YPOBHS HANOPHHLIX BOJ
3a Bpems [, AH--u3MmeHeHHe YPOBHA TPYHTORBIX BOJ 33 TO XKe
BpeMs; E=tgy-—yrnosoii kodpduuMeHT nNPAMONHHERHOH CBA3M
BeJiviid AH, uw AH; o-——0Tpe30k, oTcekaeMblii MpAMOH Ha OCH
opansaT AH, npu AH=0; y— yron naxjoua npamoii k ocu AH.
Ecau BBECTH 0DO3HAYEHHA JUIA  TPHPAILCHHA  YC/IOBHOIQ
nuranua Aw'=Aw+poac, roe Aw-—-W3IMEHEHHE HHTEHCHBHOCTH
NHIaHHA TPYHTOBBIX BOJ B CBA3W C HM3MEHEHHEM HMX ypOBHS,
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ary} c;=(1-E)e, c=—, 10 B Chny-
1 [ E_.} L] J-'-mn’ }f'l

-~ Hd€ M3MCHCHHA NbEIOMETPHYECKOTO

~€ YPOBHA HamMOpHBLIX BOJI 3a pacyert-

»~ HOE BpeMA [ BelMYMHA M3IMEHe-

1 -0 HHA VYCIOBHOIO IHTAHHA T[PYHTO-

& BbIX BOJI HEOTPAHMYEHHOIO MOTOKA

b ONpeNIEIuTCA no gopMyie, aHao-
ruyHoi (49):

Aw't

0 aH
Puc. 11. T'padux ceasm  xoneOanuii
HAMOPOR  MexnuacToBX (AH,)
rpyntosbix (AH) Boa: Jlo npumenenHs dopmyiist (52
Iw 2 kpafinee Tovkd maborogsums CTpOST l'pﬂ(i]lik' CRATH &Hn =f(ﬂH}
(M. puc. 11). Ha ycpeanenHoit rpadwyecku npsmoit Beibuparor
nee Kpaituue Touku (I w 2), nasiexo orcrosiupe japyr ot apyra. C
LHOMONILK naHHbix O BeaWuyHHaXx AH, n AH B 3THX TOYKaX HAXOOAT
NapaMeTpsl CBA3H no dopMylam

_ pe,AH!

1—e=af’

(33)

£ AH,, —AH,;.
AH,—AH,’ (54)
AH, +AH,; , AH;+AH,
R B

rne AH,,, AH,; —H3MeHEHHSA HAMOPOB BOJLI B HANOPHOM BOJO-
HOCHOM TIJTACTE.

B obmem cnyuae nepeMEHHOro Hamopa HANOPHBIX BOA CymMMap-
Has BE/IHYHHA MNEpPEeTEeKaHWs TPYHTOBBIX BOJ B NOACTHIAMOIIMIA
HANOpHBII  BONOHOCHLIH TOPH3OHT (Mpu £.,>0) WiKM BENTMYHHA
BOCXOAUIETO HEPETOKA HANOPHBLIX BOJ B T'PYHTOBHIH NMOTOK (npwH
Ecp<0)

&yt

VL=EEPI=E¢I+£'.H:'I(1—1——:! '-)—Mdf, (55)
i
rne &.,~——YCpelHEHHAs 3a BpPeMA [ BCIHYHHA HHTCHCHBHOCTH
NEPETEKAHHA TPYHTOBBIX BOJ B HanopHbiH BOAOHOCHBIH TOPH3OHT.
HMHTeHCHBHOCTE HAYANBHOTO NepeTeKaHWs TPYHTOBLIX BOJ TpH
AH=0 wu (=0 paBHa nepBOHAYAJILHON BeJiHYMHE HHTEHCHBHOCTH
MAUTAHHS 3ITHX BOJ CBEPXY, T.e. E,=W,.
MHTEHCHMBHOCTL HAYANBHOTO NEPETERAHUA IPYHTOBLIX BOJ £, NpH
=0, BuLIYHCACHHAN ¢ HCNONB30BaHUEM 3akoHa JlapcH, MMeeT BHJ

5.:=kuua"fﬂ ) (56)

rne I,, [y~ BepTUKanbHBIE I'paAMenTsl (GUILTPATIMK B pa3fiensio-
HIEM Cllo¢ nopoj COOTBETCTBEHHO npH (=0 u |, KOTOpBIC
obycnosnuBaoT Havajso GUALTPauMH Boakl no 3akomy Jlapcw.
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Jna BBIYMCIEHHA NAJACHAA HATIOPA BOAbI NPH BEPTHKATBLHOH
(puneTpanun HIMEPHIOT OTMETKH YpOBHS BO/JAL B BepxHeM (Haj
KpOBJIeH pa3feigtoniero cnos) H B HHKHeM (Noj NogolBOH 3TOro
€/101) NBEIOMETPAX — KOPOTKHX (pHALTpax HabawaaTe/IbHBIX CKBa-
®uH Kycra (oM. puc. 10).

[MpubnxxenHas oueHka HavyalbHOTO FpajJHeHTa BEpPTHKAILHOH
(puAbTpauUMH Hepe3 pa3sciAloMi ciiol NOpoa BBINOMHAETCH Tak:
BLIOHpPAETCA MEPUOA MPOAOTIKUTEILHOIO OCEHHE-3UMHET0 WIIH 3UM-
HETO CHHXEHHA YPOBHA TPYHTOBEIX BOJ, KOTHa BeJIHMHHBI Aw=
=w—w,=const B Aw'=Aw+4pac=const, T.e. HHTEHCHBHOCTH
MUTAHHA TPYHTOBBLIX BOJ CBEPXY MOCTOAHHA BO BpeMeHH. B srom
nepHojie BLIGHPAIOT JIBA YI4JCHHBIX JIpYT OT JpPYra MOMEHTa I, W
15, JUIA KOTOPBIX N0 YPaBHEHHIO (53) BBIUHCHAIOT BeIHYHHbLI Aw't] 1
Aw't,, upeaBapHTEJILHO ONpPENE/MB 3HAYEHHE napamelpa ¢, s
BCEI0 MEPHOAA Cnaja YPOBHA. 3aTeM COCTaBISIOT CHCTEMY M3
YeThIPeX YpaBHEHHH: JIBa ypaBHcHMA Tuna (55) nns ¢, M ¢, W [aBa
YpaBHEHHS ¢ MCNONb3oBaHHeM 3akona Jlapcu:

A
;_—z —2 (57)
g =k, = (58)
e

rac Vs, V,,—CyMMapHBIC BEIHYUHDI NCPETCKAHUA TPYHTOBBIX BOJ

I!ancpHHH BO/IOHOCHBIH TOPH3OHT COOTBETCTBEHHO 3a NMPOMEKYT-
KH BPEMEHH f; M {,; {o— KpPHTHYECKAA BEJIHYMHA PA3HOCTH HANOPOB
FPYHTOBBIX M HAMOPHBIX BOJ, NMpH KOTOpPOH HAYMHAETCH TpaBHTa-
UHOHHOE JBWxeHnue BOJA no 3akoHy [lapcu; ¢, — nmepBoHa4a/ibHASA
BE/IMMMHA HWHTEHCUBHOCTH TepeTekaHus TPYHTOBBIX Boja upu t=0;
S1v &2y Gy=—Cpeauue 2a BpeMs &, I, W npH =0 BeAHYHHBI
BEPTHKA/ILHOTO TAJeHUs Hanopa B pasje/bHOM Ciioe NOpof,
onpeienseMele Mo KycTy Hab/oaaTelbHBIX CKBAKUH.

Haunpuwmep, C,=H ,—H, .,— pa3sHoCTh YCpeHEHHLIX 33 Bpems
{, OTMETOK YPOBHS IDYHTOBBIX H HATIOPHLIX BOJ, COOTRETCTBEHHO 110
JAHHBIM _ 3AMEPOR  TNYOHH JI0. BOABL B RBEPXHEM M HUKHEM
Nbe3OMETPAX KYCTa CKBAXKHH.

Oupeienue 13 peleHHa cucTeMur  ypaBHenuit (57) u (58)
BEJIMMHHY [, HAXOMM HAYalbHbI TpajHeHT BEpTHKANLHOH QHILT-
paly Yepes pasJensromMi cioif nopoa:

F=Cq/m,, (59)
0="50/My

rlae mg— MOIIHOCTE Pa3fe/ifoNero Ciod INopol.
C yuyerom ororo rpajueHia M HabdmojedHoro I, no nseso-
METpaM KycTa HaxoAuM JICHCTBYIONHI Hanopuuiil rpaauent [,=
=1,—1,, 4T0 HeoOXoaAMMO nnA pacHcTa BENMYHHBI £, T. €. s

npuMeHenns hopmyner (56).
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Puc. 12. Cxema oJHOMCPHOTO [BWACHHA TPYHTOBBIX H HATIOPHBIX BoA B JOJNMHC

'\_

PeKH:
I sononpoliiievbie B BOSONOCHRE TOPOak; 2 - CIABOIPIRMIASMEE 0PN PaTIe RI0NRTo ChoR; _i EYCT
3R B ILIN CRBa AL OBOPYADBIINIL GIIBTPANH: 5 — YPOBHH IPYH10DMY DO 4 upn £>0, 5 - ope

t=f &  Ob20METPHECCERl YPOBRSHE MERIIACTORMY BOY

Kosddumment ¢uabTpammu nopoa paszuenstomero cinos k,
HAXOJIMM M3 CHCTEMBbl VPAaBHEHHMH

AH, l=e¢™0"4

e @
fy

emg (61)

ky=pemg,. (62)

Haa npumenenus Qopmynsl (60) ucnonwbiyroTcs asa nepuoia
oCeHHe-3uMiero cnaia yposus (0—1¢,) w (0— ;}], COOTBETCTRYIOIIHE
21

BEIHUMHAM H3IMeHenus ypoBued AH, #u
CaoxcHas cucmema O8UNCCHUS 2PYHMOBbIX €00 NpPeACTaBleHa HA
puc. 12.

Ha mupokux HaanoiMeHHBIX Teppacax, NPHMbLIKAIONIUMX K peke,
pacnpocTpaHen OJHOMEPHBIH NMOTOK IpyHTOBbIX BOA. JliAa HH3KOH
HAINOHMEHHOH TEPPHTOPHH XapakTeped NpubOpexHBIA THI pexu-
Ma TPYHTOBBIX BOJI, JUIA BBICOKOW — BOAOpPA3AeibHLIN THN (CM.
puc. 12).

B npeaenax wuH3koW HaanoiMennolt Teppackl TNPOHCXOIMT
pasrpy3ka HalopHBIX BOJA NyTeM HX TNepeTeKkaHus BBEpX wuepes
pazienaomuil  cioi  cnabonponuuaeMuix nopoa. Ha  Bricokoi
Teppace TPYHTOBbIE BOJIbI IIEPETEKAIOT B HANOPHBLIH BOJOHOCHBIH
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FOPH3OHT. B,.'.ll}.l'!b CTBOpa pacnomoXeHbl KYCThl H3 cnapeHme
HAOIOIaTEIBHBIX  CKBaKHH.

Ha npubdpexnoit wactu noroka (y4acrox I) konebanus ypos-
HA TPYHTOBBIX BOJ C Y/AaJeHHEeM OT peKH YMEHBINAlOTCA, a Ha
Bo3pbiiueHHoH (ywactok Il)— ysenwumBarorcs (cm. puc. 12). Pac-
CTOSHUA OT peku 10 ckB. | M 2 He Gosee 25 w 200 m. Mexay

CkB. 2 ® 3 paccrosHMe paBHO W ODolee [4-:—5}ﬂr, Ha Bbico-

KOH Teppace pacCTOAHHA MekKIY CKBaKHHAMM cocraBiusior 300
500 M. B ckB. 3 konebauus ypoBHA CHHXAKOTCA JIo Hyns. B
npesienax yyactka | noTtok moker ObiTh NPHHAT NOJTyOIpaHH¥YeH-
HbIM. B mpeaenax yuactka Il —Takxe nonyorpandHueHHBIM, HO
C NOCTOSHHBIM YPOBHEM Hd  BMxHell rpaHuie (0Kono  CKB. 3).
Baonbs Bcero crpopa CKBaXHH NPOHCXOAMT NCPETEKAHHE BOA 110
BEPTHEAIIH.

[To nanupM HabaroaeHHA 3a PEXHMOM YPOBHS IPYHTOBBIX BOJI
B ckB. | (x=0) u no somomeproMy nocry (BIl1) 3a ropuszontom
BOIbl B peke, MOKHO ruaporpadul pekd u rpaduku  xonedauus
YPOBHS TPYHIOBBIX BOJ JIis pacyeTHeiXx nepuoxos roaa (0—t)
NPHHATH 3a JIHHCHHBIE BO Bpemend, Tak kak AH(0, t)=bt (rne
h-—nocrosnuas cKOpPOCTh NOABEMA YPOBHA, - BPEMS).

B xayecrse pacuerHoH (OpMysbl s onpejielleHHs HHTEHCHB-
HOCTH NUTAHUA TPYHTOBBLIX BOA B npeaenax yuacrka I (em. puc. 12)
MOKHO BBIOpaTh (opmyny (46) nns nosyorpaHHueHHOrO TOTOKA C
nepeTekanHeM, NOCKOJABKY BTOpAs [PaHHMLA TOTOKA HAXOAWTCH OT
KYCTd CKB. 2 HA PACCTOSHMM, 3HAYMTENLHO NMpEBBLIAIOLIEM BENHYH-

Hy (4+5)/at, a paccrosHKe MeK/y Kycramu cks. 1 u 2 cocrasiser

peero (0,5—1)/ar (~150--200 m).

B kawecime rpaHuyHOro ycnosHs npuaMMacMm rpadux  (cm.
puc. 12) koneGanus 3epkana TPYHTOBBIX BOJ N0 ckB. | (npH x=0), a
B KA4YCCTBE HAYANBHOTO YCNOBHA — YCTAHOBHBIIYHICH EPHBYH JETI-
peccHu, HabmromaBiIyrOcA JIo mofibeMa yposus npu (=0, korma
AH=0.

HAast senmuumub wy B npegenax y4yacrka I, rme  pexuwm
TPYHTOBBIX BOJA B OOabuIcH cTeneHH 3aBHCUT OT HHPHUILTPAlHH
OCA/IKOB M HCTIAPEHHA C YPOBHA IPYHTOBBIX BOJ H B MeHBLUIEH — OT
BIAMAHWA DPEKH, B KAYECTBE PACYETHOH MOXHO BHIOpaTh dopMyny
(47) s NONYOrpanMYEeHHOr0 MNOTOKA C TNepeTeKaHHeM, HO TPH
G'I'C}'TCTBHH Kﬂ,ﬂﬂﬁﬂlll&ﬁ YPOBHA HAa I‘]ja[-l;{ue MoTOKa, T. €. HPH X = I:l-,I
bt=AH?=0.

Ilpu 3TOM 33 HHXKHIOI TPaHHMLY NOTOKA BbIOMPAaEM OCHOBAHHE
ycryna BTOpO# Teppachl, e, no AaHHbIM CKB. 3, Kosiebauus ypoBHS
BO/IbI MHHHMAJILHLI (OKONIO HYns). BausHue ucnapenus Ha nouwwxke-
HHE YPOBHS TNPOABJAETCH B NEPUOIBI CHANld MOCHEAHEro.

[To dopmynam (46) u (47) BRIYHUCAAIOT HHTEHCHBHOCTEL NHTAHHA
TPYHTOBBIX BOJl CBEPXY W, HCHOJIL3Y4 AAHHBIE O KONeDaHWH ypOBHEH
(AH°=bt—s ckB. 1, AH —B CcKB.2 W T.Jl), napamerpe .
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X kh,,
koadduumenTax ¢, A=—_ H = PACCTOSHHUH X H BPEMEHH I,

2
BIATEIM OTHENLHO JUIA Kak/JI0H 4YacTH MOTOKa.

Jna oueHKH BENMYHHBI HHTEHCHBHOCTH NEPETEKAHHA TPYHTOBBIX
BOJI B NOJICTHIAKONIHH BOJOHOCHBIH IOpHIOHT B upeaenax yyacrka I
HeoOX0/IHMO TpeABapHTENILHO BBHIYMHCIHTHL BEIHYHHY pe3yibTHPYIO-
IEero MHTAHWA TPYHTOBBIX BOJ wil, TPOHCXOAAUIYIO KaK CBepXxy C
HHTEHCHBHOCTBIO W), TaK H CHH3Y-—g,. [lpunsas gaa yuacrka |
BEJIHYHHY PE3YJLTHPYIONIEr0 TNHTAHHA TPYHTOBBIX BOJA wif=
=Wl —E&jepl H YUHTHIBAA, 4TO BCIHYHHBI W; H &, NOCTOAHHBLI B
TEHEHHE PpAacYeTHOro BPEMEHH [, JUIA pacydeTa pe3yabTHPYROUIETO
MHTAHHA MOXHO npuMeHuTsh Gopmyny (36). Ilpu stom AH Gepem
no JaHHeM CKB. 2, AH"—mo ckB. 1, x—paccTosnre Mexy
ckB. 1 u 2.

AHAJIOTHYHO MOCTYNAEM [PH pAaCHeTe pe3yibTUPYIOLIeH Beu-
YHHBI THTAHHA 3a BpeMA {— wyl Ha yyactke II, rae ana sroit menu
npumensem  dopmyny (38). Benuuuna AH Oeperca mo noboii
CKBKHHE B CTBOPE, PACCTOAHME X OTCYHTHIBAETCH OT KyCTd CKB. 3.

MHTEHCHBHOCTH TepeTeKaHHs TPYHTOBBIX BOM €., H Ey., HA
yaactkax I u Il Haxonsar mo ypaBHeHUsM

Fiep =MW1= Wi; } 63)

I
Ecp=Wn—Wy.

Meton ypaBnensii cBs3M

Yacro npH rHApoOreosorHYecKHX CheMKax M pa3Belike Mo/3eM-
HbIX BOM WU BONOCHADXEHHH M ODOCHOBAHHH MCIIHOPALMH 3EMEJlh
3AKJI4/IBIBAKOTCA THIPOreo/IOrHYecKHe CKBAXHHEI, KOTOPBIE B Jajlb-
HelllleM OcCTarTCs B KadecTBe HAOMIONATENBHBIX 32 pPEXHMOM
IPYHTOBBIX H HanopHeiX BoJ. ITpH HX pacnooxeHUH HA MECTHOCTH
HeobxoaMMa weTkas ypaska Mect Oypenus ¢ recomopdonorueii u
obuieil ruaporeonoruei, Ho HeobazaTenbHO BhIOJHEHHE TpeGopa-
HHH, NpPENbABIAEMBIX K CHCTEME pa3MelleHHs CKBAXKHH B IUIAHE,
KOTOpbi€ BLITEKAIOT H3 PAaCCMOTPEHHBIX BbILIE METOMOB THApO-
JHHAMHYECKHX DPac4eTOoB.

Takuwe wnabmonaTenbHble CKBAXHHBI JIHINB B OOIMMX depTax
OTPAKaIOT THIbl €CTECTBEHHOr0 H/IH HAPYIIEHHOTO PeXMMa 10/-
3CMHBIX BOJ H HE INOIBOJAKOT NPpOHIBECTH i'H,ﬂ.]'JGﬂHHaMH‘]ECE‘Hﬁ
AHAJIH3 HEYCTAHOBHBILErOCH PEXUMA BOJ M NMOACYHTATL HX Dajanc.
[Ipu pacnonoxeHHH ITHX CKBAKHH HA MCCTHOCTH HE YYHTHIBAIOT
HAaNpaBleHHs [ABWKEHHS TIOA3EMHBIX BOJ[, DPACCTOAHHA MEXIY
CKBaXHHAMH W T.m. Pesynrbrarel HabmogeHus 3a pexHMOM
TPYHTOBBIX BOJ 10 TaKMM Pa3pPO3HEHHBIM CKBAXHHAM JONYCKAIOT
COCTABIEHHE KApPT Tﬂ}’ﬁHH 0 BOAEIL, T'HAPOH3OTHNC, HHOT 4 — BBLIOE-
JIEHHE PACHETHRIX TpyMNn ONnd IMNpHMEHEHHA METOMa KOHEYHERIX
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pazHocTell TIPH JIBYXMEPHOM TIOTOKE BOJI, HanpuMep no dopmynam
(28), (29) u gp.

Bmecte ¢ 3tHM B ODONBIUMHCTBE cCNy4aeB paclpOCTPAHEHHS
BOJOPA3/iejIbHOrO THIIA PEXHMA IPYHTOBLIX BOI OTYETJIMBO NPORB-
JIAETCH TECHAH KOppelidllHOHHAA CBA3L MEXOY HIMCHEHHMCM YPOBHHA
rpyHTOBBIX BOA AH W MOWMHOCTBLIY 30HBI aspalud. 3Ta CBH3b
MO3BONAAET U ONPEIC/ICHHBIX NPHPOAHLIX H BOJOXO3AHCTBEHHBIX
YCA0BHH BOCNIONBIOBATECA NPHOMHKEHHBIM METONOM YpaBHEHHH
ceA3d [4] nana  pacueta DNEMEHTOB perHoHanbHoro Danamca
TPYHTOBBEIX BOJ.

[TpH npHMEHEHHH METOAA YPaBHEHHH CBA3H HEOOXOAHMO BHITION-
HEHHE CJICAYKIHX OCHOBHLIX TpeboBanmid,

I, Jinesnas nosepxXHoCcTs AOKHA OBITE TIPEACTABIEHA ONHOPO/I-
HBIM penbedoM - paBHHHBLl WIH BCXOJIMIIEHHBLIE yBalbl ¢ Hernaybo-
KHM BpPE30M; OJIHHAKOBAA PACTHTENBHOCTE W OJHOPOAHBIH JIHTOJIO-
FMYECKHH COCTAB MOPOI 30HBI AJPALMH.

2. PapHoMepHOe yBJamHEHHE HM3y4aeMoOH mJjowm@amn atmochep-
HEIMH  OCaJIKaMH.

3. Ycnoeus GopMHpOBaHHSA TOA3ZEMHOrO CTOKa B OTHOCHTEIBHO
OIHOPOJIHBIX  BOJAOHOCHEIX TNOpOgax IIOYTH OJHHAKOBBI Ha Beed
UIOLIAH PACOJIONEHUS CKBAXHH (MOYTH OJHHAKOBHIE PACCTOSHHS
CKBAXKHH OT MECTHBIX JpeH HJIM O04aroB HHQUILTPALHH OCAJKOB,
OTCYTCTBHE NOANOpa rPYHTOBLIX BOMA). B 3THX ycrosdsx pasHOCTB
MEXIY OTTOKOM M TNPHTOKOM BOJ MO TOPH3OHTAJH MJIH MECTHOE
BOCIOJIHEHHE NMOI3EMHOr0 CTOKA JUIA MECT PAclOJIOKEHHS CKBAKHH
Oyner 3aBHCETh TNaBHbIM OOpa3oOM OT BENMYHHBLI UTAHHA TPYHTO-
BbIX BOO cBepXy wi. CBs3b nocnenHei BETHYHHBI ¢ MOMIHOCTHIO
30Hbl a3palHH NPH 3THX YCIOBHAX OYAET NOCTATOYHO TECHOM.

4. TlepeTexanue BOJ 1O BEPTHKANH OTCYTCTRYET.

Eciv a8 ogHOpPOAHOrO MO YKAa3aHHbIM BHILE [PH3IHAKAM
paﬁ{:-Ha, nnouEab KGTCI]’J()]"O MOWKET COCTABMATE HECKOQOMNLEO JCCHT-
KOB H JJa¥e COTEH KBAJPATHBIX KH/IOMETPOB, NPHHATE NOCTOAHHEIM
BO BpeMeHH Af W B NPOCTPAHCTBE peruoHanbHbiif KoahdHIHEHT
MONOJIHEHHA NOA3EMHOTO CTOKa Ocp, TO I8 Hero (¢ obpaTHbIM
3HAKOM) MOXHO HANHCATh BhIPaKEHHE

(F*)
Oep=-—no *“T=const, (64)

rae (%m) =(g*—--‘ﬁm) ~— yCpe/IHEeHHan /i JaHHOro paWoHa
[=4=] op

Pa3sHOCTL MeXAy IpuTokomM (0; M OTTOKOM TpPYHTOBHIX Boj (O,
OTHECEHHAs K EIMHWIE IUIOWIA/H, WIH CpEJHee no  IUIOma
MECTHOE€ TMONOJHEHWEe TIOJ3eMHOr0 CTOKa, B3ATOE ¢ OOpaTHBIM
3HAKOM B BHJE CJIOS BOMABI 3a JAaHHBIA NepHoj BpPeMeHH, TIpH 3TOM
Q, H O, OTHOCATCA K OTJAENBLHLIM PAacHeTHBIM YYacTKaM IUIOLIA /160
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F,, Ha KOoTOpblE pACIPOCTPAHAIOTCH [4HHBIE O PEKHME YpPOBHS
TPYHTOBBIX BOJ 10 Ka¥/10H CKBAXKHHE [; {w.-’_".f},ap— - yCpeAHEeHHAN JUIA
palioHa Be/HYHHA MMTAHHA TPYHTOBBLIX BOA cBEpxy (npH w=0
MHQUIBLTPALKA OCAJKOB 10 YpOBHs Bombl; npd w<0 pacxon 310
BOJEI H4 HCHapeHHe).

HGCR{JJ'II:K}" BEIHMYHHA MHTAHHUA [']J‘_‘,-’HT{}B]:IX BOO ANA C];}E,[I,HEI‘O no
BOJAHOCTH TO[@ MNOJIHOCTBK PACXO[yeTcd Ha NOA3eMHbLIH CTOK,
B'EI}THHaHhHGI'D []E]}ETO]{H HET H H3MEHEHHE 3AIMTACOEB BObI ﬁ.J]H']KC! K
HYJI0, TO AJis 3TOro roga o=l

Bmecte ¢ a1uM Ha 1000M KOHKPETHOM YHacTKE PACloOOKEHHs
CKBAWHHBI [, BCIEACTBHE BOIMOKHOTO OTJMYMS MECTHBIX YCJIOBHIi
HHQUILTPAIHK H IBHAKEHHUSA TPYHTOBHIX BOJ OT CPEAHHMX N0 paHoHy,
BEPOATHBI OTKIOHEHHA Em(t:qmuueura MECTHOIQ NONOJHEHHUA 0=
3eMHOTO CTOKa oOT cpejaHero ua penuuuny -+fB, 1.e. Oyaer
,ﬂEﬁCTBHTEﬂbHD BhTPE.}KEHHE

(iga-f)&u =0, 4B, (65)

rae B, — nonpaska MM OTKJOHEHHE OTHOLICHHA BE/IHYMHBI MECTHO-
ro NONONHEHHS MNOA3EMHOr0 croka (¢ obparHbiM 3HAKOM) X
BEJIHYMHE MWTAHMS B [AHHOM NYHKTE PpEKUMHBIX HabmoaeHui
(OKOJI0O NAaHHOH CKBAXHHBI) OT OTHOWIEHWA CPENHHX JUIA paiona
BEJIHYHH TeX Ke dseMenToB OasaHca; o,-— perHoHasbhblii msc%—
(HUIMEHT TONONHCHHA NOJA3EMHOT0 CcTOKa (C OOpaTHBIM 3HAKOM),
papHbIil OTHOIIEHHID YCpEAHEHHBIX BEJWYHH MONOJHEHHS CTOKA M
NHTAHHA CBEpPXY.

Ilpu oOTCcyTCTBHH BEpPTHKANLHOIO MNEpPeTOKa TIPYHTOBBIX BOJ
BOCMOJIL3YEMCH ODIIHM BH/IOM ypaBHeHdHs Oananca 3THX Boja 1714
yuacTka cymd mnowagsto F ¢ yderom dopmyn (6) u (8):

pAH=21"C At wAt

[Moacrasue cioa BhIpakeHue s &}??.m uz (65), nonyuum

JUIA pacueTHOro y4acTka dopMmyny
HAH =(1+ 0, + B;) wAt. (66)

Eciy npencOpedb nonpaskoi P, TO NMTaHHe TPYHTOBBIX BOX B
JAHHOM TIYHKTE pPeXHMHBIX HAOMHONeHHH MOKHO OyleT BLIYHCIHTB
no gopmyne

AH
WAt=2 -, (67)
4o,
OTHocHTEenbHAA NOrpellHOCTh O, pacyeTa BeJIWYHHBI NHTAHHA B
NAHHOM [YHKTE, BO3HWKAIOIIAS NPH HEJOYYeTe MeCTHbIXx ocobeH-
HocTel (opMHpOBAHMA NOA3ZEMHOTO CTOK4, COCTABHT
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iBI
=— - 68
T (68)
B pesynbTare BBIYMCIEHWS OTHOCHTENLHON IOTPELIHOCTH pac-
4eTa MHTAHHS TPYHTOBBIX BOJ §,,, C Y4eTOM LUMPOKOTO JIHAna3oHa
BOIMOKHOIO YCpeIHEHHOTO 3HAYEHUS DPErHoHanbHOro KOhhuim-
CHTA o, H BOIMOKHEIX MECTHRIX OTKJIOHEHHH ﬁi oT  3TOrO
hm-dad}mmema Ob10  ycTaHoBICHO, HTO HipH 5% <0, <50% W
5% <|B;|<30% uckoMas WOrpEUIHOCTE HAXOAMTCA B Npeenax
4,5%*:.115“. |<16,7% B BOCBMM ciy4asx H3 AEBATH WM TOIBKO B
oaHoM cay4ae |d,,|=25%, 4ro nis perdoHaNbLHOH XapakTepHCTHKH
BEJIAYHMHBI TIMTAHWSA TPYHTOBBIX BOA BnojHe gomyctumo. Creayer
Y4eCTh, 4TO AAHHBIE MO aTMOC(epHBIM OCA/IKAM H HCNAPEHUIO B
DOJBINHHCTRE CAYYaeB WMEHT OONBILYK OTHOCHTENLHYIO IlOTpell-
HOCTb.
[TpuBe/ieHHBI  aHANM3  OTHOCHTENBHBIX NOCpelIHOCTe
AelicTBATENICH TIPH COBIIAIEHHH anrebpanyeckux 3HAKOB BeJIHYMH

mATanng witr u PA3HOCTH MOEOY NPHTOKOM W OTTOKOM BOJ — Q

410 W Hab/atojaeTcs Halle JUiA COOTBETCTBYHOUIMX nrpealmn
BpeMeHH Af TIDH BONOPA3/IENILHOM THIIE PEXHMA TPYHTOBHIX BOJ.

OcnogeiBasick Ha 3TOM BhIBOJIE, 0DpaTHMCA ONATH K ypaBHEHHIO
dananca TPYHTOBRIX BOJ, Jajee y4TeM Bhipakenue (67), B koTopom
BMECTO W' JUIS COKpallieHust OyJieM IHCaThb W H BMECTO O ,= —0.
Taxknm obpazom, Ml nipeHeOperaem nonpaeskoil 4+, B cunTaem
Ww=wu.

3aBHCHMOCTb H3MEHEHHS YPOBHA TPYHTOBBIX BoJ AH oT Mour-
HOCTH 30HBl 2Jpaliud z, NPOMCXOMAAUIETO 338 OHO M To ke Bpems At
(HanpHMep, NIPH HENPEPHLIBHOM NOAbeMe ero-—npd HHOHIbTPauUH
OCA/IKOB H/IM TNpH CHAafe YpoBHA — [0 BJHAHHEM HCIAPEHHA),
OYEHL Y4CTO BHIpaKaeTcs crenennoll (ynkuuedt Buma [4]

AH=az", (69)

rae a, b—napaMeTphbl KpUBOH CBA3M H3MEHEHHS YPOBHS B JaHHO

CKBakHHE CcO cpenHedlt rnybuHoill mo Boawl z, mpu atoM b <0,
[MapameTp a oTpakaer yCIOBHA YRIXHEHHS N0 NMOBEPXHOCTH, A

napaMerp b-—ycnobds HHOHABTPAIMH HIH MHCIAPEHHA B 30HE

dIpanHHu.
C yuerom (67) m (68) umeem
Ap=_12_ b
wit Huz. (70)

O6G03Ha4uM NapaMeTp CBA3M BEJIHYHHBI IMTAHUA C TIyOHHOIM 10
BOALI B BHIE

. % (71
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Puc. 13, I'paduxy CBAIM BCIIHYHH NHTAHKS TPYHTOBBIX BOJ H HIMEHEHMS HX YPOBHA C
raybuHoii 1o Boae Ais TeppuTopHi Can-Mauerckoro Mexaypeuss (/—4) u Teppac
pek Manwe u Can (5, 6):

iF—AM ot : (ocens — Becua); 2 wir ot r (ocems —pecna, Ar=182 ¢yt J- wAf o7 = [ocens, Almbl cyt):
4 A or : (ocenn)y: 5 AH or z (oceme  Becma); 6 - AN o I ocens); 7--lgAH ot lgr ane veppac;
§—-lgAH o lgz ans mesiypeuss; ¥ 10uka MADONENAS W OeC HOMED

B pesyastate Bmecto (70) Oymem HMeTh
wlAt=pz~°", (72)

rne ¢= —b—abcomornas eenuHuuua napametpa b.
3apucumoctH (70) unu (72) Hcnonw3yloTes [AJ1s pacyeTa BeJH-
YHHBI TIHTAHHA TPYHTOBBIX BOHA 3a BpeMs Af npH KosebaHHsAX
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YPOBHA MO JAAHHOW CKBamHHE, KOTOPbIE MODKHBI OTBEHaTh Npene-
namM HaOMOMEHHBIX TNyOHH A0 BOMILL

[NTocneposatenbHOCTE pacdeTa napaMeTpoB H 2JieMeHTOB Oa-
NAHCA TIPHBEIEHA HUXKE.

I. Ecnin MBI MMeeM pe3ynbTaThl PeXUMHLIX HaboneHwii 3a
FPYHTOBBLIMH BOJAMM MO TpyNne CKBaXHH, TO BHAyajge 3ajaaya
CBOJWTCA K HAaXOKIEHHIO JUIA Kaxgoro ortpeska BpeMeHd Atf
HAPAMETPOBR @, b M p HA COOTBETCTBYIOIIMX KPHBBLIX CBA3EH BeJIHYHH
AH ¢ z, copmewmennslx Ha oaHoM aucte (puc. 13). Ilpu atom
BCAIMYHHA HEMOCTATKA HACBIUWIEHHA HJIH BOAOOTAAYH nopoa u
AT HA E'l:lTh onpeaencna  mo  JECHEpHMEHTAJIbHOMY MCETOOY
[4] ¢ nomomkio HADMOAEHHH 34 BAAKHOCTBIO MOPOJ 30HBI A3paAlHH
- AaHHbIX 00 u3MeHenud ypoeus AH B asanorwdnyio dazy
pexUMa BOJ.

2. Onpeneniene napametpoB a u b xpusoii cBssn AH= f{(z)
MeTooOoM HAHMEHBLIIHX KBRaJIpATOB HCXOAA H3 JAHHBIX 50:[Lluuru
(He MeHee Tpex) uHciaa nabnronaTtenbHLIX CKBakUH B paione. Iepen
JTUM, K4K YKa3biBAJOCH paHee, jgoJikeH OblTE NOCTpoeH rpaduk
cBa3d BeHYHH AH W z no daxkrnueckumM 3amMepaM YpoBHS BOJLI BO
BCEX CKBAXKMHAX,

[TpuseneM ypaphenue (69) K ypaBHeHHIO NPAMO¥

y=A+bx, (73)

rne y=IgAH; x=lgz; A=Iga.
Mo MeToAy HAMMEHBIIMX KBAJPATOB WMEEM

o nEx_l:_}.'.xE_r_
Bt nIx'—(Zx)*’ (74)

- __Ex?Ey—ExExy
= (5)

rj1e n—4Hcno HabmonaTeNbHbIX CKBAKHH.

3neck 3HAYMEHHS X M ) BBIYMCAAIOTCA TNO [JAHHBIM  Kamnoi
HAOMOMAaTeNLHOH CKBaXHHBI 32 Bpems Al

Ypasnenue (73) cnenyetr HCNONB30BATE H JUIA NpeABAPHTENbHOMN
OLCHKH BO3MOXKHOCTH JIPHMEHEHHS CTENeHHOH 3aBucHMocTH (69)
npH annpokcumaudi ceasu sestuynd AH u z. C s10# uensto crpoar
rpadux ¢ koopauuaramu x=Igz, y=—IlgAH. Ecin GosbluMHCTBO
PACYETHBIX TOYEK, Kakx[as W3 KOTOPBIX OTBEYAET OINpee/IeHHOH
CKBAXKWHE, PACIoONOXKHTCA OKOJIO npaMoid Buga (73), TO 3aBHUCH-
MOCTBIO (6Y) MOXKHO BNOAHE NOJL30BATHCA.

[pu cnane yposus rpyntoBeix Bog AH<0; w<0 u a#0. dns
BOMOPA3IETLHOIO THIA PEXHMA HTHX BOJ HCCNENYETCH 3dBUCHMOCTD
abCcoMOTHBIX BEJIMYHH HMCTIAPEHHS TPYHTOBBIX BOH |uA3| H Hiame-
HenHst uxX yposHs |AH| ot raybuust g0 Boawl z. Jlig OTBICKaHMSA
xapakrtepa cBaseld —senuudd AH ¢ z Mbl He HCKITIOMAEM BO3MOXK-
HOCTH TIPHMEHEHHS | JIpYrux 3aBucumocted AH =f(z), otaudnbix ot

55



creneHubix. Bo Beex cayyasx ans nabmoneHHoro auanalona raybHH
0 BOABLI OCTAETCH CHpaBeJIHBLIM BBIpaXcHHE

wAr=o(2). (76)

3. Cpenuuii kKoa(hduiMeHT nomosiHERUs MOA3EMHOrO CTOKa o M
napameTrpa p, BXxoasiuMid B ¢dopmyny (72), paccuMTLIBAIOT Clle-
IyIOIUM 0DpazoMm.

IMo nByM HawMenbliuM 3uadenusM AH, u AH, (u3meHeHMsM
YPOBHS B Da3HbIX CKBAaXHHAX) 34 OAHO H TO ke BpeMa Ar,
OTBEYAIOMIMM TJYOMHAM Zz, W Zz,, HAXOMAAT OTHOLIEHHE

e W

Z3=—=2Ij

KOTOpPOE NPHPABHHBAIOT 3HAYEHHIO TNEpPBOil  NPOM3BOAHON OT
__:1"4':1

ynkuun wAr, Basroin w3 dopmynw (72), ana z 5

Takoii npueM pacuera p OCHOBAH HA TOM OYEBHJHOM NOJIO-
KEHUH, 4TO npH Hanbosnbiiux raybHHax [0 BOABL PA3HOCTE MEKIY
NPHTOKOM H OTTOKOM TPYHTOBBIX BOJI H3MEHSAETCH C H3IMEHEHHEM
rnyOHH [0 BOJABI 3HAYMTENBHO Me/UICHHEE, YeM H3MeHEHHE BEJIH-
YiHbl TMTaHus ceepxy wAr TMosTomMy. ykasanuyrw pasHOCThE HWIIH
NpupaileHne BenW4HHbl PAH, NpUxonsuIMecs HA CIWHHLY H3Me-
HeHHs TIyOuHBI, MOXHO B 00nacTH GoneLIMX rNy0HH CuMTaTh
NPHONIHAEHHO pABHBIMH MPHPAMNIEHHIO COOTBETCTBYIOIMX BEIHYMH
NHTAHHA HA Ty K€ €JHHULY H3MCHEHHA TIYOHMHBIL

[Tocne cooTeeTCTRyIONMX NpeobpazoBaHuil monyuaeM cpemnee
3HAYEHHE PETHOHANBHOIO KOIDPHUHEHTA -NONONHEHHS NOAIEMHOTO
CTOKd B BHJIC
=!3"1{31"::}“{_5H1_T‘1H1}f:p_b

* (AH,—AH):Y (78)

M3 ostoii dopmynel cneayer, 410 KOappHIIHEHT MECTHOTO
NONOJHEHHA CTOKA O ONpENeNscTCH JUIIE COOTHOLICHAEM BeIHYHH
uimcHenns yposus AH, u AH,, cuareim ¢ 06o6iuennoro rpaduxa,
cpeaHei riyOHHONH 10 BOAM Z., M MapaMelpaMH d H b KPHBOH CBA3H
AH={(z), KOTOpbIC KOCBEHIIO OTPAKAOT BIMAHHE HENOCTATKA
HACBHIINEHHA TIOYBB [ H YBIAWHCHHHA TOBEPXHOCTH. HE!'IDCFE,HCTBE}[-
Ho B (Gopmyny (78) 3TOT mapamerp | He BXOJHT.

4. Benuuumna MecTHOrO MONOJIHEHHS NOI3eMHOIO CTOKA ©
KaXaoro yuactka (myuxta HabnlomeHwil, rae MMeeTcs CKBaXuHa)
HAXOOHTCH H3 }’]JHBHE!HHE ﬁi:l.l'laIICH JINA YyHacTkd CYIUH NAOIAabH F

u dopmynst (67):
"'__I' 2. — L — [
Qﬂn‘ 0,~¢ At =awAr 1' AH. (79)

PaccmaTpuBaeMbii METON IUMPOKO BHEAPHICA B TNPAKTHKY B
Kazaxcrane u Ha VYkpauHe B 70-¢ rompl TEKYIEro BEKa.
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OUFEHKA TOTPETHOCTH PACHETA THTAHWA
I'PYHTOBBIX BOJ [0 PEXKMUMHBIM JAHHBIM

PaccMOTpUM NOrPEIHOCTH METOJAOB KOHEWHBIX Pa3HOCTEH M
dHANMHTHYECKOT O, ]{:]TDP]:.[E HAMH OTHOCHTCA K KATENOPHH TOYHBIX,
nockosibky oHu Oasupyiotes Ha auddepeHuUasbHOM W HHTErpaib-
HOM HMCHMC/IEHHH W YYHTHIBAKOT BCe M3BECTHLIE TPaHHYHBIE H
HAYATEHBIE FCﬂDBHH‘

OueHka TAKHX [OrpelunoCTed NMPOU3BOAMTCA A1 0DOCHOBAHUSA
BLibOpa pacdeTHbIX (OPMYNI, MO KOTOPBIM BLIMHCJIAETCA NMHTaHHE
FPYHTOBBIX BOA MO JaHHBIM PEKAMHBIX Habmoaenwid B Habmona-
TesbHbIX ckBakHHax. Bee pacuerusie GoOpMYibl TECHO YBA3LIBAKOTCA
C_pacHeTHBIMH CXeMaMH (MoJelsMH) JIBHAKEHHA MOAIEMHBIX BOJ B
BOJOHOCHLIX Miactax nopoa. Ho Tak Kak NpUpojHbIE M HCKYCCT-
BeHHBIE (AKTOPHI 3TOTO JBHKEHHA BeCbMa pasHoobpasHbl M
MHOTOUYHCIIEHHBI, TO PacuETHLIE CXeMEI GEBI‘IHD GTPE}KdE{IT JHIUE
rl ldBlTﬂHL‘Il}{ﬂ H3 3THX @)aKTGPOB HGCJ'[E‘.,I[HHG! OTNHYAKOTCH ﬁl}_l'lLI'_'IIHM
pasHooOpa3HeM, HO 3HATH HX HeoDXOAMMO JINs OLEHKH BJIUAHHA HA
Dananc M TMPOTHO3 peXHMA TOABEMHRIX BOJL.

[lorpemiHocTH pacy4eToB NHTAHMS MOTYT BO3HHKATh: 1) npu
YIPOILIEHHH p&C'!E'IlIDﬁ CXeéMbl — COCTABNAKT METONOMOTrHYECKYIO
rpynny; 2) npu Hey4ere OrpaHduYcHdil NpPUMEHEHHs KOHEYHO-pasi-
HOCTHBIX pﬂHlﬁHHﬁ; 3} H3-33 HETOYHOCTH HCIIONABIYEMBIX Hﬂ.pﬂMCT-
POB H H3MEPEHHBIX B HATYPE HCXOAHBIX JAHHBIX — METpPOJIOrHYECKHe
MOTPELHOCTH.

Haa  noayoepanuuennozo nomoxa 0Oe3 nepemexanus 80d No
gepmukaay dopmyna (36) CTporo OTBeYAET NPHHATHIM KPAEBBIM
ycnoeHaMm u auddepenumaneioMy ypasnenuio (34) nns omHomep-
HOTO MNOTOKa B OJHOPOAHOM. BOOAOHOCHOM ropuionTe. Bwmecre ¢
ITHM TIPHHATHE B KaYeCTBE TPAHHYHOTO yCloBHA rpaduka Kose-
DanMs  ypoOBHA BOALL B OnMxkaiiued X pacyeTHOMY CEUCHHIO X
CKBAXHHE, HAXONAIIEHCA HHUXE mo TMOToky, ThAe nojnaraior x=0,
CBA3ZAHO C HEGGKD}IHMGCTBP@ OIeHHTE OTHOCHTEN BHYHY NMOTPElIHOCTE
pacyera BeJlW4YHHBI IIMTanus ceepxy no Qopmyne

(wth-a=(wl)y _,  C[1-B-x(1-4)]
O = (wri=z L= (A=B){1+Cy=7)" (50)

e A=1-R(A;); B=1—R(L); C=1—R(A_,); Aj-z=-—

2J_
J"-H'{r, f),
— ﬁx XNa=X,, (W) = wit Wi)s — BEIHYHHE MMHTAHHA
rpynmnmx BOJ/1, BLIMHCIIEHHBIE TIO dmpmyﬂe (36) cooTBETCTBEHHO TIO
JaHHBIM KoneDanua ypoBHA B CKB. |-—2, [JaHHBIM Ha TpaHULE
notoka (npu x=0) 1 B ckp. |, NaHHLIM Ha TOH Xe IPAHMIE H B

ckm. 2 (cM. puc. 7); 11=-.:F' x lz=_‘TL; ﬂH(xl, r} H ﬂH(xz, if]—
2 2,/at
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H3IMEHEHHS YPOBHH TPYHTOBBIX BOJ 33 OOHO H TO e BpeMsA |
B CKBﬁ 1 u 2; x,, x,—PpacCTOAHHA OT IPaHHIBl NMOTOKA [0 CKB.
1 n 2

Buiponsl u3 untepnperaudd ¢opmyisl (80) ObIIH npHBEAEHH!
BHIIIIE.

ﬂ,flﬂ HeO2PAHUYeHHo20 HOMOKA npu ﬂﬂiﬁ‘_}-‘ﬂ?{'ﬂ'lﬂl{k Repemekanud u
00HOPOOHOM CpOeHUY 8000HOCHBIX NMOPod NeHCTBATENbHA (opmyna
(37). I1a bopmyna MOKET NPHMEHATHLCA NMPH YAANEHHH pacHeTHOH
CKBAXHHBI BBILLE 10 NOTOKY BOJI OT IPaHHMIILI MOTOKA HA PacCTOAHHE

x=(4+5) \/a_f. [Tpu pacuere nutanus no Gosee GaU3KUM K TpaHMLe
MOTOKA CKBAXMHAM MOXKHO OLEHHTH MOTPENIHOCTb, BOZHHKAIOLLYHO
OT 3aMEHBI NOJYOrPAHHYEHHOTO NOTOKA HEOTPAaHHUEHHBIM B TUTaHE.
OTtnocHTenbHas TNOTPEIHHOCTD, BO3HHKAIOWAR B ITOM  CJIydae,
COCTABJISET

-1
B="o o1 (81)
roe o=AH"/AH; AH" w AH—Hu3MeneHus ypOBHA TPYHTOBEIX BOJI
3a Bpeua t B HayansHoM x=0 W OaHHOM X CeYEeHHAX MOTOKY;
ﬁ"‘ e ol

Rm* 2 Jat
CeHeHHAMH (CKBAXHHAMME).

B pabote [4] npuBeleHBl HOMOrpaMMbl IS OIpe/eieH s
BEJIHYHHBI A=/ {EL.,} MpH 33/1JaHHBIX 3HAYEHHAX o H J),, NO3BOJS-
HOLIHE EBTE‘TP'D OUEHHTE HHAHUWI HPEJ],EJI paccToaHia x Mexny
CMEKHBIMH CKBAKHWHAMH B CTBOPE IO NMOTOKY BOJ|, BhILE KOTOPOro
npumennma dopmyna (37) ¢ 3aganHOH MOrpellHOCTBIO pacyeTa
BEJIHYMHHBI WI.

Ha ocnosanuu conocmasienusa pacxodoé 600l npu Heycmawo-
BUBIHEMCA OGUNCEHUU 2PVHALOGBIX 600 & HOAV02pAHUNMEHHOM HOMOKe,
BLIYHCIEHHBIX MO (QopmynaM s HeycTanosHsiueroca O,
ycranosusiierocs asuxkenus Q. (no Tronion), C. ®. ABepbaHOBbIM
MOJyYeHa 3aBHCHMOCTH

K= QHH‘IQ;- If{F{:]: (EZ}

ar 1 -
roe Fop= = e KpHTepHii Dyphe.

M3 ananmsza 4HCIOBBIX 3HAYEHHH (QYHKUMH ¥ ClemyeT, 4To
MOrpelHocTh B pacueTe pacxoda MmoToka mno GopmMmynaMm ycTaHo-
BHBILUETOCHA OBHXEHHA ﬁ}-’ﬂ,ﬁT TEM MCHBIIIC, YMEM DosbIIEe 3HAMEHHE
Fy. Una4e rosopsa, norpemiHocte OyAeT TEM MEHbIE, YeM OJbLIE
MOTOK CyLIeCTBYeT H 4YeM OH KOopoue, T.é€ 4YEeM MeHbIIe X.
CJ‘[E,&OBETEHBHG, pacCTOAHHE MEXKOY CKBAXHHAMH DO NOTOKY BOJ,
JAKIaABIBACMBIMH /T4 XAPAKTCPHCTHEH HCYCTAHOBHBIUErOCH JBH-
KEHHUA JOKHO ObiTh He Donee uem
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TaGauma 3
Inavwennn woddduunenta x=f(F,) no C. ®. Ascpbanony

Fs ® Fa » Fy S Fa o Fe ®
0 a0 0,16 1.53 0,9 1,09 4,0 1.02 25,0 1,0
(.01 5,64 0,17 1,51 1,0 108 4,5 1,02 300 1,0
0,02 199 0,18 1,47 1.2 107 30 1.02 350 1.0
0,03 32 0,20 142 1.4 1.06 6,0 1,01 40,0 1.0
004 | 282 ff 025 1,34 1.6 1.05 7.0 | 1,01 45,0 1,0
4,05 2,32 0,30 1,28 1,8 1.05 5,0 1,01 30,0 1,0
0,06 2,31 0.35 1,24 20 1,04 9.0 1,01 60,0 1,0
0,07 2,15 || 040 1,21 2.2 1,04 10,0 1,01 70,0 Lo
(.08 2,02 0.45 119 24 1,04 12,0 1,01 20,0 1La
(1,09 1.9 0,50 1.17 2.6 1,03 14,0 1,01 90,0 1.0
0.10 1,83 0,60 114 28 1,03 16,0 1.01 100,0 1,0
0.12 1,70 0,70 1,12 3.0 1,03 18,0 1,00
14 1,60 0,20 1,10 3.5 1,02 20,0 1,00

af
N ®3)
£y

[Jie 1 — pacueTHOe BpeMs#, HanpHMep H3MepeHHOe MEXOY CpOKaMH
HACTYIUIEHHS CMEXHBIX JKCTPEMYMOB YDPOBHS BOJHL

ar
Benuuuna F,=— Oeperca w3 Taba. 3 and coOOTBETCTBYIONIETO
X

IHAveHHs BeMW4HHBI ¥, [Tpu 3TOM YHMTHIBAETCA, 9TO OTHOCHTEILAAN
MOTPEIHOCTH paciera pacxoia noroka no gopmyne Jiomiou (mms
HEYCTAHOBHBILCTOCA ABHAKEHHA)

n=2=-%_, 1 (84)
Q,

[MTpn m=21%, 4To yAOBNETBOpPAET HAlH PACYCTHI, HWMEEM
v=1,21 u u3 Tabn. 3 naxonum cootsercreyrouiee F,=0,40. B urore
MOJIY4aeM ONTHMAJIbHOE PACCTOAHHE MEX/IY CKBaXKHHaMH, OTBe-

yarolee qopmyne:
x<1,58 /at. (85)

[Tpu F,=0,80 v<1,1, 9T0 CcOOTBETCTBYET OTHOCHTE/NBHOH mOr-
pemHocTH pacdera pacxoja motoka 1n<10%, a u3 Qopmynsr (83)

MoayyaeM
x< 1,12, /at. (86)

'OI}IE."HRH MEMPOAOZHHECKUX ﬂﬂ-.?pfmﬁﬂﬂmfﬁ KOMHOHEHMOR RuRd-
HUA, @ Maxkxice poaud NOPewtHocmen omoeasHslx dAeMenmos Daaawca
CPYHMOBHIX 600 & opmuposanuy  Pe3yAsMupyIoweil  nozpeutHocmu
PacHemMHoeo RUManuA CBEPXY A,, HIIH BEJIHYHHBI PE3YIbTHPYIOLIETO
BEPTHKAJIBHOTO BOomooOMeHa A, _, TPOH3IBOAATCH CJIEYIOMIHM
obpazom.
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[Tpy Hanuuuu BEpPTHKANBHOTO NEPETEKAHWSA TPYHTOBLIX BOJ B
NOJICTHIAOIIMHA HAMOPHBIA TOPH3OHT MEKTIACTOBLIX BOJA ¢ MHTECH-
CHBHOCTBIO & JIEHCTBHTENBLHO BHIpaxenue Oananca Boa B obuiem
BHae (6) Hmm

pAH:ﬁ;QmH{w- £)At, 87

re npu :—Héﬂﬂi Q,=kh,I, v Qy=kh., I, pacxossl OJJHOMEPHOTO
ep

NOTOKA TPYHTOBBIX BO/l €AWHMYHON IIUPHHBLI Ha cpejHuil (s41)
MOMEHT BpeMeHM Al NpH YCTAHOBHBLUEMCH JIBHXEHWH BOJ B
cpesuux cedenusx M u N (em. puc. 1); [, [,— yk10HB NMOTOKA
Mekay CkB. 1, 2 W 2, 3 Ha cpeaHui {s+15 MOMEHT [POMEKYTKA
BpeMeHd  Af;  h.,— cpeaHss MOIUHOCTH TPYHTOBOTO IOTOKA;
k—cpennuii  koapduumenT QHALBTPAUHH IO TOPHM3OHTAMH JUIA
BOJIOHOCHBIX mopoa; F— mnomans anementa ([,=1).

AH
Vcnosue h—zsi.{l,z BCTpevaeTcs 9acTo, Korjia Konebanus ypoBHs
cp
IPYHTOBBLIX BOJI coctaBasioT Mernee 20% oT MOIHOCTH MOTOKA. ITO
MO3BOAAET TMPHUMEHATE K PAacdeTy JHHEHHOE ypaBHEHHE HEYCTAHO-
BHBIIIETOCH JABHcHHA (34).

AH
ITp ManblXx MONIHOCTSX NOTOKa, KoOrja = 0.2 u ropusou-
p
TajAbHOM BoJlOynope npumenstor dopmyny [iontou, B KoTOpOi
GUrypHPYIOT KBAJpATRI MOMIHOCTeH mnoToka, Man dopmyny Ka-
MEHCKOTO B CAYy4asX HAKJOHHOTO BOJOYNOPA H HEOQHOPOJHOIO
CTPOEHHA TJlacTa.

Hcxons u3 ypasuenus (87) u dopmyn pacxonoB oaHOMepHOTO
NMOTOKA TPYHTOBBIX BOJI €/HHHYHONH IUWPHHBI, MOXHO HaNmKCATh
BLIPAXKEHHE JUTA NpPENe/bHOR aDCONKOTHONH TIOTPEHIHOCTH WHTEHCHB-
HOCTH BEPTUKANBHOTO BOJOOOMEHd B BHJE

;}.wt=ﬂw—i—ﬂg-—%?ﬁ“—l—u%:'——%t—"‘—."[k(ﬁh‘l'ﬁn)*‘(fl —L) A
(88)

Beipon 2310l dopMynsl OCHOBAH HA AONYCTHMOCTH 3aMeHbl
MaJIbIX TIOTPEIIHOCTEH NEPEeMEeHHBIX Benuund k 1 (I, — 1), a Takxke p
H AH ux auddepeHimanamu.

B dopmyny (88) Beejensl cneayonime 0bo3HadeHHs NpeeiibHBIX
abCconTHLIX MOTrpeniHocTeit: A, -, — BEPTHKaNLHBIA BOJ00OMEH
MEXJly 3JIEeMEHTOM TPYHTOBOTO 1IOTOKA H 30HOH ajlpauiH, a Takxe ¢
MOJACTHAAWIINM BOJOHOCHBIM TOPH3OHTOM; A — MHTEHCHBHOCTH
NMHTAHHA CBepXy; A, — HHTEHCHBHOCTH TIEPETEKAHHA TPYHTOBBIX BOJI
B MOACTHJIAIOUIHNA BOJOHOCHBIH TOPH30OHT, A, — rpaBATANHOHHASA
BO/IOOT/IaYa BOJOHOCHBIX TOPOA B OTHOCHTEJIBHBIX eJAWHHLAX;
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Ayy - —HM3IMEHCHHS YPOBHS TPYHTOBHIX BOJ; A, ¥ A, — HaMOpHLIX
FPAAMEHTOB JUTA YYACTKOB MOTOKA MEKAy cKkB, 1—2 u 2—3,
OTHOCHTENBHBIE eMHHHUbL; A, -—koadduuuent GHARTPaUHK BOMO-
HOCHBIX TIOPOJl, M/CYT.

M3 dopmynsr  (88) Buamo, wro mnpemensHas abconroTHas
NOrPeliHOCTE BEPTHKANbHOTO BOmooOMeHa A, . yBeJHYMBAETCA C
POCTOM pa3HOCTH MEk/ly yKnoHamu notoka ([, —1,), ux norpeu-
HOCIEH, a4 TAKKe C YBEIMYEHHEM BOJIONPOBOAMMOCTH kh ., BOJIO-
HOCHOTO TFOPHIOHTA.

I'naBHas cocrapisiollas mnorpeiinoctd A, _, — norpeiHocTs
kKoa(hdUIHEHTA BO0OT/Ia4H WIM HEOCTATKA HACBILIEHHS NOpOJ, 1_".

IIpedeasnan omuocumeabnan NO2Pewinocms  GePMUKAABHO20 60-
doo0Mena BhIpaXaeTcs B BHJE

B, =B Bl (89)

3ameTuM, H4TO JUIS KPHBRIX JENPECcCHH clajJa, MpPH KOTOPEIX
PACXO/IBE! MOTOKA YBEIHYHBAKOTCA MO ll}'TH JABHACHHA, OTHOCHTEMhL-
HbIE TOTPEIMHOCTH O,., MHHHMIbHB, a I8 KPHBRIX MOATNOpA,
OTBEHAMIIIIHY YMCHBIICHHKY pacxofdd NOTOKA MO NVTH JBHACHHA,—
MAKCHMaJTbHBI.

ITpu  coemecmmblx  20pu3oHMAABNBIX W GEPMUKAALHBIX 600000~
Menax KpHTEpHﬁ OUEHEH HX pPOJIH B (t)ﬂ[}MHpDBHHHH BETHYHHEL
Pe3VALTHPYIOIIETO MHTAHHS TPYHTOBBLIX BOJ MOKHO HaWTH, BOC-
N0JNLIOBABLUKCE YpaBHEHHEM (87) M METO/IOM HAJOXKEHHA TEYCHHI
(cynepnosuuuu). Ilpuw 3rom BMmecto (87) noayuaem

ué_”'_’i"_fp[af —AL) + (Aw—Ag); ©0)

SR T (e, +8y), 1)

rne AH=H—H_; H,—nepBoHauaILHbIH YPOBEHEL TPYHTOBLIX BOJ B
cpejiieM ceyeHud (ckB. 2) nortoka npu t=0 (em. puc. 1); H—
YPOBEHE TPYHTOBBIX BOJX B TOM K€ cedeHHH mipu (>0 wad npu
f=At, npu 3TOM Ha4ajibHLIT MOoMmeHT =0 BuIOupacTCs B Hauase
HIMEHEHWs YpOoBHA BOJIBI BO Bpemenwu; Al =I,—1,; AlL=1,—-1,,
I\, I, — yKJIOHbI TIOTOKA COOTBETCTBEHHO MEXAY CkB. 1, 2 0 2, 3 npH
n‘—EE Iy, I,— 10 %e, Ho npn t=0; Aw=w—w_; Ae=e—¢g; w,
a—narenmnuomn COOTBETCIBEHHO NM1AHUA M NEPETEKAHUN TPYH-
TGB]JI BGI], npu >0; w_, e.—7To xe npu t=0;, F=I:1; I,=L=1
d Q1.6 A02=0,-03.6; Q)¢ 01— NEPBOHAYANBHBIC NPH
par:xonm BOJLI B ceueHHsXx M u N; §,=AH,—AH,; &,=
—ﬁH —AH,, AH,, AH,, AH,—wu3MeHCHHN YPOBHA BOMALI B

CKB. l, 2, 3 za spemsa At (cm. pmc. 1)
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Ileproe cnaraemoe B upanoi’{ vacTH ypasHenus (90) swmipaxaer
co00H PA3HOCTL NPHPALICHHA PACX0A0R BOJILl OJHOMEPHOTO NOTOKA
AQ) n AQ; B ceenuax M u N (cM. puc. 1), BO3IHHKILYIO TIpH

I
nepexojge ot MomeHta (=0 K MoMeHTY t=-—2-. IMpu arom

YCTAHOBHBIIECCA [ABHKEHHE CMEHACTCH HEYCTAHOBHBIUMMCA.
Hanee waiineMm esipancenue 048 OMHOCUMEABHOU NO2PEUHOCHIU
PasHocmu npupauyenull  uHMeHcUsHOCmel NUManus U nepemexanus
MM [OTPEUIHOCTH, BHOCHMOH HEJOY4eTroM NEpPBOTO CHAraeMoro B
npapoii wactH Qopmyasl (90), T.e. NpH HCKIIOUEHHH BeJHYHHEI
AQy—-AQ:
_Q!F& u3 Oanamca BOJbL
Ilpenentuas abcomoTHas NOTPELUHOCThL MOCHENHEH BEJHYHHEL
onpenenAeTcs no Gopmyne

A{ﬁg;—ag;]w:{;‘e‘z‘p[‘k (A, +A¢,) + (& +E) A (52)

lpumep. Wexomnwe pannwie: §,=005m; E;=0,1 m; A, =4,=0,02m; k=
=10 mfcyt, =200 m; h,=10M, A,=2 mjcyr. TpebyeTca ONpeleiuTs BEIHUHHY

abcomoTHON NOrPelIHOCTH,
[loncTanoBxa YMCN0BLIX 3HAYeHHH BenuymH B dopmMyny (92) naer de,_ AQ)F=
] F

={, 18 MM/ CyT, HIH MO OTHOIISHHID K BEJIHYHHC WIMCHCHMA 3AMACOB [PYHTOBEIX BOJ
erslp o { i oy ps= 9 4%,
i T 3,33 mM/cyT nonydasm E{AE,—&G,JJF 5,4%

3nece Owimo mpuuaTo: p=0,1; AH=1 m; Ar=30cyr. ADComOTHAR BE/IMYHHA
PAIHOCTH NIPHPANeHHid pacxonoB NPHTEKAOWEd H oTTEKAKIEH BOJB B TOPHIOH-

AQi—AQ; 10-10 -
= Sogr (005+0.1)=

TANLHOM HanpasieHus no dopmyne (91) cocrasut —
=0,000375 mfcyT =0,375 mMm/cyT.

[MpeneOpesenne TOPHIOHTAILHEIM BonooOMeHoM B GamaHce TPYHTOBBIX BOI,
T. e, npu gonyieHan  AQ=A0:, NpHBOAMT K OTHOCHTEARHON TMorpellgocTH
BEIHYHHBI TIPHPAUIHHA BEPTHKATLHOTO BOAOOOMEHI B BHIE

,_(Agi-agy)Ar

aw-a= T A HF (93)
Ipw F={-1 eeawunna hQ._;_ﬁ_Q_: onpeaensercs mo opmyne (91)

.

B uscnoBomM npumepe OyaeM HMETh: Bpp-a= iséjs—ﬂlﬁ—lll% Tagaa
Be/IHMMHA OTHOCHTENLHOH MOTPelIHOCTH, BRIIBAHHAN HEIOYYSTOM  TIPHPAIIZHMWH
TFOPH3OHTANBHBIX NPUHTOKA H OTTOKA BOJ, HAXOAHTCA B NPCOCH4AX NOrpCIUHOCTH,
BHOCHMO# NpHOMHKEHHOCTRIO - BETHYMHL TapaMeTpa | oxono 20%.

JIna yenoBWit MAHHOTO NPHMEPa MOWHO 3aKMHONMTE, 4YTO B UENAX npHOIH-
ACHHBIX PACYMETOB MHTAHAA TPYHTOBHEIX BOJ ¢ NEPETCKAHMEM MX B NONCTHIAR-
WM BOMOHOCHBIE TOpHM3OHT ¢ ykasawwoil morpeminocTero (Mewee 20%) monye-
THMO OIPAHHYHTLCE  CXEMOH  HECOIPUHHMCHHOIO NOTOKA M MCNOAL30Ba1L  Qop-
mynel (49), (30) 1 (51), a Tawxe (53) u (55). Ocuornoe TpeboBaHWMe nNpH ITHX
PACHETAX — HE NPCBHINIATD OTHOCHTENBHYHD NOTPEWHOCTE napamerpa p  Gonee
yem Ha 0%,
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Haa oyenku eeposamnozo 60 6peMenu uAu € NPOCMPAHCMEe
OMKAOHEHUA CYMAMBl DAeMeHmoe Datanca om cpeoHe2o IHAYEHUA p
BLIYUCIIAIOT KOPEHb KBAJPATHBIA H3 CYMMBbl KBAJAPATOB BEPOSTHLIX

OTKJIOHEHHI:
p=+/pi+pi, (94)

€ Py, P, —BEPOATHBIE OTKJIOHEHHA OT CPEAHHX IHAYEHHH COOTBET-
CTBEHHO PA3IHOCTH MEKIY NPHTOKOM M OTTOKOM IPYHTOBHIX BOJI B
rOPH3OHTAJILHOM HANPABJIEHUW H U3IMEHEHHS 34Maca TPYHTOBLIX BOA
Ha EeIHHHUIYY BpPEMeHH.

Bumecro dopmynbt (94) MOKHO BOCHONL30BATHCA AHATOTHYHOMH
bopMynoil s CpelHuX KBaJAPATHYECKMX MOTpPelHOCTEd

T e Ty e, T
Ow—e= UIQ,—EIHF{'G{»&H]M“ {95}
TNE Oy —gs U[Q! _,Qz, iF: Cyuamyar— CPEIHHE KBAPATHYECKHE [MOTPer-
- AH
HOCTH COOTBETCTBCHHO JUIA BCJIHYMH wW—E, &F = I '

,H;’I'H OYEHOK abcoomuBIX U OMHOCUME ABHBIX noapemnﬂcmeﬁ
2leMeHmos  badanca I‘IC!’[{}J'.II:H}-’K!T OdaHHEIC i‘HﬂpOfEOI{I}FH‘iE{!KGﬁ
ChEMKH H pa3BelkdH Ha Bojy. [lpn 3toM [ais THHOBLIX B
THIPOTE0JIOTHYECKOM OTHOILEHHH YYACTKOB BHIMHCIAIOT. MOIUHOCTh
TPYHTOBOTO NOTOKA hp, Kodhduunent GMABTPALHH BOJOHOCHBIX
nopos k, yKJIOHbI NOTOKA HA pacMeTHbIX yuacTkax [, u [, napamerp
i (BOmOOTHAYA MM HEJOCTATOK HACHILEHHA TPYHTOB B HHKHEH
HYACTH 30HEI 33[}311[’!“] H OnpeageiaroTr HHI'IP-HBJIEHHH ABHKEITHA
TPYHTOBBIX BOA B MuaHe. B kadecTse AONYCTHMBIX NOPHHUMAIOT
norpeHocTi: Ay =0,02 M, A; =A; =0,02// (/— paccrosnne Mex-

Ay HabmonaTensHbIMH CckBakuHamu); 6,=0,2; §,=0,2; §, =0,2,

ONPEAEJEHHE T'HJAPOIEQOJIOTHYECKHX TMAPAMETPOB
Mo PEXUMHBIM JAHHBIM

Pemenne 3amad mo onpejelieHHK0 MHTAHHS TPYHTOBBIX BOJ
CBEPXY WA! HAYHHAKT ¢ ONPEJeIeHus THAPOTeOJIOTHYECKHX Mapa-
METPOB 1O JAHHBIM PeXHMHbLIX HaDIIONEHHH 3a ABa Tpe/ILIeCTBYIO-
LHX H JAHHBIH TOM;EIL.

Baxueliwmii eMmxoctHoil napamerp — koddduyuenm 2pasuma-
yuoHHO odoomdaun wal Hedocmamka Hackliuferysa OCHOBAHWSA 30HBI
aspaunn p. On npeacrasiser coboif OTHOLICHHE KOJMYECTBA BOJIBI,
BHITEKAMOIIEH H3 jaHHOro o0beMa BOJIOHOCHOTO TPYHTA MyTeM
rPaBUTAIMOHHOTO CTOKA (NPH NOHMKEHHH YPOBHA BOJbl Ha AH)
HIH oDbeMa MOrNOMIEHHON BOJBI NPH HACHILECHWH HOpPON (HpH
nojAbeMe YpPOBHA BOJIbI Ha Benuw4uHy A H), k obvemMy 3toro rpynra.

OTOT napaMeTp BeChMa HAJIOKHO ONpeae/serca IKCHepHMeH-
TANbHO ¢ MOMOLIBLHY HADJIONEHHA 3a BHATOCOMEPKAHMEM B 30HE
a’panMu | KoneDaHWeM ypPOBHA TPYHTOBBIX BOJI
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Tak, ecau B UHIMHJIPDHYECKMH cocynl (NM3MMETp) Ce4eHHM-
eM @ 3arpyxeH MOHOJHMT BOJONPOHULAEMOro TPYHTA BBICO-
TOI, MpeBBILAIOLICH MOIHOCTL MOJANEPTONH Kank/INAPHOH Kaii-
Mbl, TO BHa4ajie MOHOJIHT HachlI{alOT BONOH CHM3Y N0 YycTa-
HOBHBLUErocs ypoBHs H. 3arem Bojse paroT creds B oDbeme
AV,, uTO BLI3LIBAET TNOHWAKCHUC YpOBHA (YCTAHOBHBLIETOCH MO
neezoMeTpy) na —AH,.

Mpu stom obbem coutoi Boasl AV,=—pwAH, a obbem
MOJHOCTBIO HACKILIEHHOTO TPYHTA W3MEHHTCA Ha BenmuMny AV, =
= — @A H,.

Ha ocHOBaHMH TAKOro OINBITA HAXOAAT BEJIHYMHY BOJOOTAAYMH
rpyHTa

AV,

Ha= AV (96)

AHANOTHYHO ONPENENAT BENHYHHY HENOCTATKA HACBILEHHS |,
3AMEHWB CJTHB BOJIbI NOAHBOM ee cHU3y. [1pu 3TOM nepBoHavaib-
HbLIH YPOBEHL BOJBI B MbE3OMETpe MoJHWMeTcH Ha Bhicoty AH, >0,
obbem BnuTOi BOAM AV, =p.wAH, a obbeM HOONOJHHUTENHHO
HachllleHHOro TpyHTa AV, =0wAH, B pesynabrare HeaocTaToK

A
HACKILLEHHS TpyHTa Oy/NeTr paseH ”"zi'ﬂ}'
e
Bropoii meron onpeneneHHs P B HATYPE OCHOBaH Ha pacueTe
napaMerpa no dopmyie

_ S8 Wi—E, Az W
97
" " (97)

rae Az—wuntepsan no riay0WHe 30HBI A3PALMH MEKITY TOUYKAMH
onpejie/ieHAs BAAXHOCTH Wiu orbopa npold rpyHra Ha BAAKHOCTH
(npu BecoBoM cnocobe onpeaeneHuss BIAKHOCTH mnopon), Wi,
Wis— ODBEMHBLIC BNAKHOCTH IPYHTA HA ONIHUX M TeX *e rnyouHax,
B L‘EPE,ELHHHX }{I-I:TEPHEI.HH Nno BeICOTE Az COOTBETCTBEHHO B Haualle M
KOHle nepHoaa HabmoneHui (B Aonsx eamauubl odvema); A H — se-
JIHYMHA H3MEHEHWA YPOBHH TPYHTOBBIX BOHA (NpH moabeMe — Mono-
KUTENbHAA, NpH cliaje-— OTpHIfaTeNbHAR).

I'padmyeckas mnnrocTpanus AaHHOTO pacdera AaHa Ha puc. 14.

[Mpu nons3oBanu dopmynoi (97) wecobxoauMo NOMHWIB, 4710
Tﬂ}"ﬁ'P{th ﬂ.z OTCMHTBIBAKYT OT CAMOI0 BRICOKOTQ IOJNOKCHHA
NOBEPXHOCTH MOANEPTOH KaMMWLIAPHOH KaiiMBl 10 YPOBHS CAMOTO
TJ'I}"EUKO]"'U NMONOKCHHA 3EPKAId BOJLL.

O0vemHaa BIaXHOCTE W,y paBHa nNPOH3BEACHHIO BECOBOI
BiakuocTH W, Ha oOwemHylo Maccy ckenera rpyHra 9.

[Tp 4eTKOM BBUIEJACHHH MOANEPTOH KaNWIIAPHOH KafMBbl
(HanpuMep, B IIeCKax), BHICOTA KOTOPOH B Havane HabOnoneHwi
paBHA h,, a B xonue h,, Bmecto Qopmyast (97) pedcrBHTENLHO
pa3BEPHYTOE BRIPAKCHHE JUIS TapaMerpa M
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AB W, Wy, %
= 4n—(Ah+AH)-2, (98 ofis /o
oY (Ah+AH) 75, (98) 2 o
x
B koTopoM AB,=B, —B, ; -
n, = 1_"
ﬂfiu:—"htl_k;.; B.:= E dz' WDG-I'!- ::l L g
i=1 g
& &
rie B, w B, —3anacel Braru B ¥
NoANepTod KanunaapHol Kaiime B
Hia4aae H KoHue Habmonenuii; B, —
obuee obo3HaveHue 3THX BJAarosa- %T

nacos; Ah, — w3IMeHeHHe MolHoC-
TH NOANEPTOH KanHIUIAPHOH Kaii-
Mbl; Wy —-ycpeniHeHHas obbeMHasn
BIAKHOCTE Ha/l KanMWAASpHOH Kaii-
MO 10 non‘&erga YPOBHS BOABLI HIIH zZm
Ta cpeHas o0beMHAd BJIAKHOCTH
% |

rpynia, KoTopas octaercs Haa mo- s 242 23 EX-14
CNEAHUM TOJIOKEHHEM KaliMBbl noc-
€ CNajTa YpOBHA; H-—MNOPHCTOCTE  Puc. 14, ConocTaBnecHHE HUMHHX Yac-
H/IH 1TOJIHAS% BJIATOEMKOCThH TPYH-  TeH JLIOP BIAKHOCTH IPYHTOB B 30HE
TOB; #,-—4HCIO HHTEPBANOB 30HK 2P2IMH H B TPYNTOBOM HOTORe:
gt P2 snps muamiocin (=00 WIseHenus
dIPAlHHA, YPOBHA FPYHIOBRY BOQL 2 NOCIE HEMEICnHs

[Tpn HeusMeHHOM 3anace BiarH (R e L L
B KanWJNgpHOW Kaklme, T.e. Kor-

aa AB.=0; Ah,=0:

u=n-— W,. (99)

Takum obpa3oM, TOILKO B HaCTHOM C/IYHae NapaMeTp | paseH
PA3HOCTH MEXKAY NOJHOH BAArOeMKOCTLIO W cpeaHeill 00BeMHOI
BIKHOCTBIO TPYHTOB, HMeBIlIEH MECTO HaJl KalWINApHOH KaiiMoil B
lpeJenax MOBbILIEHHA €€ BepXHel TIpaHullbl HIM COXPAHHBILEHCS
Ha/l KaHMOH Trocie NOHWXKEHUA YPOBHA TPYHTOBBIX BO/L.

Jdns npaMeHeHHs BTOpPOro  METOoJa olpe/efeHHs BIaXKHOCTH
Hopod BHﬁHpﬂm'l' OTHOCHTENBHO G,I],HDPD,I[HI:IFI o  JHTOJ0IHH
YU4CTOK TUTOIIANBIO HECKONBKO COTBIX IeéKTapa ¢ poBHOH nosepx-
HOCTBIO H OJIHHAKOBOH paciureNbHOCTBIO. B leATpe yuactka
o0opyayloT HaOMIOAATENBHYIO CKBAXHHY C KOPOTKHM (0KoJio 1 M)
(puabTpOM BOIM3H MHHHMAJIBHOTO YPOBHS BOjikl. ITo 3TOM CKBaXH-
He OnpeaensioT H3MeHEHHe YPOBHSA IPYHTOBBIX Boa AH 3a nepuon
nabmogenuit At. Dta xe Be/lMMHMHA KOHTPOIHpPYETCH Kaxablil pa3z
npd orbope npob rpyHra Ha BAIaXHOCTb NMyTeM 3aMepa riayOGHH 10
BOJbI B 30HMPOBOYHBIX CKBAKMHAX OT IOCTOHHHBIX PENEpoB HA
NOBEPXHOCTH 3EMIIN.

Otdop npob rpyura B 30HJIHPOBOYHBIX CKBAMHIIAX HIIH 3aMephl
BAQKHOCTH Nopo/l npou3soaar dvepes 0,1 M o Beprukaid ot
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JHEBHOH MOBEPXHOCTH 10 3¢pKalia rpPYHTOBBIX BOJ; KpOMeEe TOTO,
OepyT ABe-TpH NpoObI TPpyHTA TOJA YpPOBHEM BOAB C HOMOIIBH
TPYHTOHOCOB JUIs ONpeieNeHus NONHONH BaaroeMkoctd nopoa. ns
NOAYYCHHA CPE/HMX BEJHYMH | B TWYHKTE oTDOpa mpod rpyHTa
OJHOBPEMEHHO MPOXOAAT TPH-YETHIPE 30HANPOBKH ¢ OTOOPOM mpobd
Ha OAHHX M Tex w#e riydmuax.

Bpems otbopa npod u HabnrojeHHs 3a BIAKHOCTHIO 30HKI
a3palMHd  NPHYPOYMBAKT K MOMEHTAM MHHHMyMa (Hanpumep,
paHHeld BECHOII) CTOAHMA TPYHTOBBIX BOJ, 4 TaKke K MOMEHTaM
NMOCNAEAYIOUIHX MAaKCHMYMOB YpOBHei (HanpuMep, B KOHIIE BECHBI)
Nnocne MmoaoBO/IkA.

Tak kak BIAKHOCTHE TPYHTOB HaJ KanuanapHoi Kaimoi
JUIHTEIbHOE BpeMs (B OTCYTCTBHE OCAKOB) OCTAETCH B THOBEHICH-
HOM COCTOSHMHM, a no abComwTHOH BENHMMHE OHA OTBEYACT
HaumMensbllied Braroemknctd HB, 1o ans necyansix, cynecuaHbiXx H
C}I’FJIHHHCT]JIK ]‘p}"HTCIE BEMHYHHA BOMOOT/AYH HIH HEAOCTATEA
HACBHILIEHUA TPYHTOB (MpH MEMIEHHBIX KOJEOAHMAX, THNHYHBIX /15
BOJIOPA3ACABLHOrO THIA PEeXRUMA FPYHTOBBIX BOA) HPUOAHKEHHO
onpenensercs no Qopmyie

p=I1B—HB, (100)

rne [IB--nonuwas BnaroeMKkocTs, paBHas TIOPHCTOCTH A, 3a
BBIYETOM OObEMa 3alIEMJIEHHOTO BO3AYyXa, PAaBHOTO LIS TECKOB
npuMepHo 5%, ana cyrnvukos 8% [4]. Dkcnepumenrantno HB
ONpCAcIACTCA C NOMOUILEK OINBTHBIX HAJIHBOBR BOIBl H QUpEIaciIcHHA
BJIAKHOCTH TPYHTOB HAa ONBITHBIX JIEAAHKAX.

[Tpn wernybokom 3asieraHu rPYHTOBBIX BOJ, KOT/1a MAaKCHMAJIb-
HAaf BBICOTA KaNMUIMAPHOTO TOAHATHH DONBINE TAYOMHBI 10 BOJIBI,

p=TIB—KB, (101)

rine  KB—sBenwuuna xanunnsproOi  BIATOEMKOCTH CIOA TPYHTA,
OTBEYAROILAA OaHHOMY MOJIOKEHHIO 3CpKaJla TPYHTOBBIX BOJI.

B srom cnydae BenHuMHA HELOCTATKA HACHILICHHS HJIMH BOJOOT-
nauu Oyner 3aBucets OT rayOuHBI 10 BOjH. [103TOMY BAXHO 3HATH
KOJIMMECTBEHHYIO CBA3b BenuuuHbl KB ¢ BeiCOTO# Han yposHEM
rpynToBsix Bom. [IpH Oonsumx raybMuaax 110 BOAB B CYIJIMHKAX
(KBx~HB) npumenserca dopmyna (100).

[lomMuMo TOro uTO MpH  MEUTECHHBIX KoneDaHHuAX YpOBHA
TPYHTOBEIX BOJI BOAOOTHAYA MPHMEPHO paBHA HEMOCTATKY HACKIIIC-
HHA, HaJ0 YYHTBIBATB, 4YTO MNPH pPEKUMHBIX H DHaNaHCOBBIX
HCCJICIOBAHMAX NOJydaeMas BeJMYHHA NapaMerpa | OTBeYaeT
BPEMCHH Cpe/iHeii H3 HaOJIHO/IEHHBIX APOMNOJKHTEIBHOCTEH Crnajgos
HJIH TIOOBEMOB YPOBHA, BBI3BAHHKIX HHQHIALTpanMel OCa/KOB WJIM
HOJMHBHBIX BOA, M CpeAHed TPOJIOJKMTENBHOCTH PAcXO10BAHUA
TPYVHTOBBIX BOJl HA WCOApPEHHE H CTOK.

B obuiem cnydae sTroT mapamerp M noaBepkeH HeGOonbIIOMY
HIMCHCHHK) BO BpPCMCHH.
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B pabore [4] OB paccMOTPEHBI IMRUPUHECKUE MemMOObi
puacuema napamempa |, KOTOPbIE YYHTHIBAKOT BOJONPOBOAHMOCTE
MOpoJ, @ Takke METOJHWKa ONpe/icsicHHs HaWMEHbIUEH BJIATOEM-
koctn HB.

Huxe npusesensl o0oOleHHbIE 3HAYEHHA napamMerpa | aas
DAMAHCOBBIX  PACYETOB M3MEHEHHA 3anacoB TPYHTOBBIX BOJ B
Pa3THYHBIX TIOpOJAX.

[ IHB NCCHAHBIE, CYITIMHEN TAMEABIE .\ooiiiroireeeseeeeennesessssensspen s ssmnssnanss =001 =004
CyrovnEm;

ey 1T A O U o etV A A ORI A 0,03 =006

A e B R R T e 0.05=0,08
ST 2o AW AN AU DR AR i 0,07+0,10
MMecku:

1] AU e A B T S R A T 0.10=0,15

CPCAHEKPYTIHOCPHHCT BIC 0.15+0,25
HaBec raagn TpeiuMioBaThie e 0,02-0,07
DTN i oot i S = B b B A AT RSO e 0.03 0,05
o i e e R R R R S e 0.02-+0,05

[TapameTp | a8 CYrIMHHCTLIX B CylecUaHbIX pasHocTed nopoj
MoWeT H3MeHdThes B 1,5--2 pasa. Tlpu Bwibope p Oonsinoe
JHA¥EHHe HMeeT TrnyOHHA HAXOXK/ICHWA TPYHTOBOH BO/AbL. Yem
Oonvuie 3Ta TAYOMHA, TEM YCTOHYMBEE BO BpeMeHH 3HadeHue
napametpa p, abCOMIOTHAN BEAHYHHA €rO TaKkKe "acTo Oonblie s
O/IHHX W TEX K€ pa3sHoCcTed nopoj.

["nasueiinuii mapaMeTp HEYCTaHOBHMBILECTOCH JIBHAKCHHA IPYHTO-
BLIX BOA— Ko3digbuyuenm yposHenpogoonocniu TPYHTOBOIO MNOTOKA

ki i
Hﬁ-jj HGTGFHH DHPEﬂEﬂH}GT o pﬂﬂ{HM][H!\f ,HH.HH]:JM, ﬂﬂﬂ[:3}rHCh
U

METOOAMH KOHEeYHBIX p&'}HGCTEﬁ HIH AHAJHTHYECKHM METOTOM, a
TAKKE pe3yNbTaTaMM PEeKHMHBIX Habmojenuit mo Toil uIM MHOM
nabnwoarenbHoi  ceTH ckpaxuH. OnpeaeneHus 3Toro  mapamer-
pa, a TAKkKe 3/EMeHTOB 0ajadHca TPYHTOBBIX BOJ NpeacTaBis-
T coboii obparHylo 3amady usyuenns QHILTPANHOHHBIX NoJNei,
a4 MOITOMY B KadecTBe pacHeTHbIX GopMya MOTYT HCNOJIb30BATh-
CH J'Il-ﬂﬁ[:lt‘ H3 NMPHBEJIEHHEIX BRILIE, KGTD[}LIE ABMAKYTCH COOTBETCT-
BYHOIIIMMH BLIDAKCHHAMH ![E}'C’I'HHGBHHLHGFCICH AOBHACHHA HJIH AHA-
JMTHYECKHMH  pellieHHaMi  auddepeHiHanbibiX  YpaBHEHH 3TOro
JBHKEHHSA,

Hanpumep, /uta ABYXMEpHOIo B IJIaHE NMOTOKAa TPYHTOBLIX BOJ
npH NATH HaOMOAATENBHBIX CKBAXHHAX (CM. pHC. 5, ) H HAJIHYHK
liepeTeKaHHA BOJI B MOACTHJIAIUIMI HANOPHLIA BOJOHOCHBLIA FOpH-
30HT, B CJIy4asx, KOTJAa BO3MOXKHO NpHMeHeHHE JIHHEHHBIX ypaBHe-
HHH, M3 ypaBHeHus Oananca HMeeM

4
WAL= pAHep+ 20 T oy (Hy— H)) +8At (102)
i=1

i ojydaeM pacHeTHyr Qopmyny
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[WAHG,— (w—e)AI] F (103)

a= " ?
pAt X o, (H,—H,)
i=1

rae o;=d;/l;~— OTHOLIEHHE IUIHHBI CTOPOHBI PACYETHOrO JEMEHTA
(Y4acTKA) NOTOKA K PACCTOSHUIO OT DOKOBOH CKBAWHHBLI [ /10 LEHT-
panbHOW CKBakHHLL n; H; w H,-—cpeanue 3a npoMeKyTOK BpEMEHH
JHAYCHHS YPOBHS (OTMETKH) IPYHTOBLIX BOJ B DOKOBOIl | M cpenHeii
N CKBaXHHAX; F—miolaas BLIIENEHHOTO 2JIEMEHTA (VYacTKa ) MOTOKA.
Pa3znocte Mekly HHTEHCHBHOCTAMM NMTAHUA CBEpPXY H TIEpeTeKa-
HHA TPYHTOBBLIX BO/1 BHH3 (W — &) MOXHO ONPE/IEIHTEL N0 PeKHUMHBIM
JAHHBIM 18 caMOH yJaJieHHOH OT /IpeH WM QYaroB MECTHOH

HHQHABTPALMH O/IMHOYION CKBakHHEL N0 (dopmyne

A
= (104)

rne AH' —u3MeneHue YpOBHS FPyHTOBBIX BOJI B Haubonee ynalneH-
HOH OT JIpeHbl OJIMHOMHONH CKBAXHHE 3a PACHETHBIH NPOMEKYTOK
BpeMeHH Al

Qopmyna (104) gelicTBUTENbHA JUIS HEOTPAHWYEHHOIO B MUlake
TPYHTOBOIO mnoTOka. PasHocTh ®—¢ JlonycTHMO NpHONHAEHHO
NPUHATH PABHOH HYHO, €CJIH /10 H3MEHEeHHSA YPOBHSA FPYHTOBBIX BOJ
ApuAenue BoJibl (NpH f=0) BLmo BnM3KO K YCTAHOBHBLIEMYCH, T. €.
korna AH.,, Oputo oueHb HeDONBUIMM (TOPAJKA HECKOJIBKHX
CaHTHMETpOB 3a nepuon Af).

Taxum obpazom, npuMenats dopmyay (103) ronyctuMo ToJBKO
JUIA T€X NEPHOJOB TOjid, B TCYCHHE KOTOPHIX W= WIH H3IBECTHO
cooTHolenue w/e. Ilocnennee Moxkuo Haitm w3 dopmynsl (50),
npeaapuTelbHo onpeaenuB napamerp ¢ no ¢opmyne (60), 1. e.
MPHHAB HOTOK TPYHTOBBLIX BOJ OKOJO CPe/IHEH CKBAKHHBL N
HEOTpaHHYEeHHBIM B ILJI4HE.

Maa oonwomepnozo 2pynmosoco homoka B OAHOPOIHOM IUIacTe
ﬂp}'l TDPHEDHTBJIBHOM BOIOYNIOPE NIPpH OTCYTCTBHH MHTAHHA CBEPK}"
M mnepeTekaHus BOA 10 BepTHkanu koaddmuument yporHenpopoj-
HOCTH MOKHO BBIYMCIHTL nO- (GopMye, NOaydeHHOH H3 ypaBHEHHSA
(23), npu w=0 u £=0:

u ’I;I.:f 1= Rz54 L }ii.‘ 1 __h_?':'f.‘ L. ﬂ,;-
{ [y

a::‘-:{!'q_—" (h2,50 2= ha.s) by (105)

[Mpu nonwzoBanuu 3710if QopMynoi HAZ0 NOMHHTB, 4TO B
Ka4eCcTBE MCXOHLIX JaHHBIX /g pacdera kod(pduuuenta a Tpedy-
W0TCH  pexuMHble Habmojgenna no cks. 1, 2, 3 (cm. pue. l):
paccTosaHHe MeX/1y nepBoit W BTOpOH paBHO [;, Mexay BTOpOH i
Tperbeii — [,. CkpawHHBl pacrnonaraloT B CTBOPE M0 NOTOKY
IPYHTOBBIX BOJL.
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Pesynbrathl pexuMHBIX HAONIOEHMI JONKHB OTHOCHTBCH K
NEPHOAY TOMA, B TEYeHHE KOTOPOro MHTAHHE TPYHTOBBIX BOJ
otcyreTeyer. Jlna neHtpaneHoil YacTH eBpONEiiCKoH TEPPHTOPHH
CCCP takum nepronom oOBIYHO HABIAETCA OCEHHE-3MMHHH, Korpaa
BLINAIAIOT TBEPJABIE Ocajiku, a rnybunsl no Boabl Donee SM npH
KOTOPBIX pPACcXOJl BJ4rH Ha [EPETOK B 30HY a3paiHu xpamre
HesHauuTenen. Jpyrue pacuetrubie Qopmyiibl, OCHOBAHHBIE Ha
METO/le KOHEYHBIX pPa3HOCTel, MOxHO Haiitu B pabore [4].

Mg noayozpanuyenno2o nomoxa, OJHOMEPHOTO B TINaHe, TIPH
OJHOPO/IHOM CTPOHHH BOJOHOCHOIO IUIACTA MNOPOJ H HAJIHYHH
CTBOPA CKBAXWH, HOpMallbHOTO K ApeHe (110 HanpapieHH TOTOKa
BO) N0 AHANHTHYECKOMY MeToay Omina monydena gopmyna (36), B
KOTOpOI BeMYHHA NUTARHA TPYHTOBBIX BOA [UIA paciyeTa fapamer-
pa a nonxkHa ObITH NpHHATOH paBHoil Hymo, T.e. wAr=0.

[lpu sTomM pacueTHas dopmyna HMeeT BHJ

AH
R(M)=—- 106
( } ﬁf{o! ( }
e AH u AH®— namenenus ypoBHel TPYHTOBLIX BOJ B pacueTHOI
HabJro/1aTENBHOM CKBAXKHHE M B CKBAXHHE, NMPHHATOH 3a TPaHMIly
NOTOKA WM HA ype3e PeKd; X— pPACCTOAHHE OT PeKH HiM

HAYLITBEHOT) CCHCHHA OO0 CEKBAKHHBIL, :'..--———
2\/at

B nociaemiem ciydae npH X=X, WM X=X, HeoDX0AUMO BhI-
YHCIHTH BEJIHYHHY CONPOTHBICHHA Jloka sojioema, no B. M. Illec-
rakoBy, Al (cM. HHXKe), koTOpas N00aBIAETCA K PACCTOAHHAM X OT
ckBaXkuH J10 pekn. Ecnu 3a Hwknee, Hauankboe, cedeHHEe NPUHATH
ckB. 2 (cM. pHc. 7,a). To HeoDXOAMMO YYMTHIBATH, YTO X=X, —X,,
AH=AH, n D AHY = AH,.

B Katlec'mf: pacyeTHOTrO mepuofia ! BhiDHpaeTcA TOT, B TeYeHHE
KOTOPOTQ NHTAHHE TPYHTOBBIX BOA CBepxy otcyrcreyer (w=0).
Takum nepuonom ans Llenrpa eBponeiickoit 9actu CCCP obwiuno
ABJIHETCH OCCHh —3HMdA, KoOrjja oCaAJIKH BLINANawT B TBEPIOOM
COCTOAHHM, a TEMIICpaTypa TPYHTOB €le HEe O4EHb HH3KO ynaja, aa
W raydbuHa ngo BoAbl (Donee 5 M) He co3jaer YCNOBHH ns
AHGDYIHOHHBIX TOKOB BJArH OT TPYHTOBBIX BOJA B 30HY a3Panuu.
Ha puc. 8 stor nepwon obosxauen uepes 0-—1i, (B Hoabpe —
AHBape Cleayollero roja).

Hawano koopandar AH u [ BeiDHpaioT 0o0BIYHO NMPH OCEHHEM
MaKCHMyMe yPOBHSA B HUAHEH N0 MOTOKY CKBaxuHe (CM. pHC. 8,
touka 0Y1).

3nas senuuuHbl R (L) w3 pacuera no dopmyne (106), u3 tada. |
HaxonaT R(A)=f(L) ¥ coOTBeTCTBYIOLICE 3IHAYEHHE APTYMEHTa A.

Koapduumwenr ypoBHENpOBOAHOCTH BHIMHCAAWT no dopMmyie
3

X
ﬂ—m* (10?}
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[Tpn ovenn OwicTpoM (NIPAKTHYECKH MIHOBEHHOM) TNOJABLEME
rOpH30HTA BOMABI B Ha4YaNbHOM cevyeHHH mnoToka npu w=0 Him
OTCYTCTBHH M3MEHEHWA HHTCHCMBHOCTH NHTAHWS TPYHTOBBIX BOJI
(Aw=0) nns pacyera nmapaMeTpa a MOXKHO NPUMeHHT:L (opMmyy

_q1__AH(x ¢
®(1)=1 AH(. )’ (108)
rae @ (A)—muHTerpas BepoOATHOCTH, 3HAYEHUA KOTOPOTO NpPHBENEHLI
B 1abn. 2; AH(x, )=AH, AH(0, n=AH".

Ha nocrosHcTBO MHTEHCHBHOCTH NWTAHMA TIPYHTOBBIX BOJ
cBepxy (w=consl) B TeEYEHWE pACYETHOTO BpeMEeHH { MOKET
YKa3bIBdTh MOYIH PABHOMCPHBIH BO BPCMCHH MOJBEM HJIH Cnaj
YPOBHS TPYHTOBBIX BOJl B CKBAKHHE C KOOPAMHATOH X=X, WM
X=X,

D:i'lpcﬂtﬂHB 3 (108) senwuuny @ (), ¢ noMowso Ta0N. 2
HAXOIAT 3HaueHue aprymenta A. Jlanee npumensior dopmy-
ny (107).

Man oepanuuenno2o nomoxa, XOrja ero npoTSKEeHHOCTH MEK-
oy gapeHaMu [ He mpeBLIIAET TPEXKPATHOIO PACCTOAHMA X
MEKJY CMEKHBIMH CKBaKHHAMH, Hcnonbsyrt (opmyny (40),
(41) n (42).

HHX BEJIMYMHA W[ TPHPABHHBAETCH HYIK, MTO OTBeYaeT
pacueTHLIM NPOMEXKYTKAM BPEMEHM, B TE4YeHUE KOTOPHIX MHTAHHE
rPYHTOBLIX BOI OTCYTCTBYeT. Takue mpoMexy1ku BpemeHH Habnio-
NAKTCA TPH  OTCYTCTBHH OCAJIKOB, BBINAAEHHH WX B TBEPIOM
COCTOSIHUM, MEX Yy MOJMBAMH, KOIJId W3MEHEHHE YPOBHA IPYHTOBRIX
BOO HPDFTCKDJLHT JHIIE MO0 BJAHAHWEM TTOO3EMHOIO CTOKA K JpCHaM.
.ﬂ}"[ll[[: BOCIIONB30BATLCH XONMOJHBIM CEI0OHOM rona, Koraa HCnape-
HHE MHHHMANBLHO.

Hanpumep, npH  pacnosiokeHuy pacyeTHoi HabmoaaTennHoil
CKBAKMHBI MCK/y MABYMA JpeHaMH (cM. puc. 7,6), Ha ypesax
KoTopeix (1, 2) Beayrcs Habnwo/EHUs 33 PeKWMOM TPYHTOBRIX BOJ

ey

k
Ha rpanvuax noroka (mpu x=0 u x=/), nmapamerp a=-—-"
1]

ONPENENAIT € NMOMOIIBLI0 Toadopa w3 GopMynLl
AH-AHIA+AH!B
R(\) e (109)

rie obo3Ha4yeHHs Te ke, 4TO M s opmyan (40).

Paccrosuue x wuamepserca ot ckB. | (apewa [; x=0) no
pacyeTHol Habmonartensnoi ckp. 3. [Ipena Il napannensHa npene I
H HAXOJMTCH OT Hee Ha paccTosHuu /.

[pu pacnonoxenun HabMoONATENBHON CKB. 3 HA PACCTOSHHMH X
OT BOJIOpA3/IeNla TPYHTOBOIO MOTOKA WM IPAaHHLBl, NpeACTABICH-
HOW MAaCCMBOM HENpPOHWLEAEeMbIX nopoa (cM. puc. 7.€), napaMmeTp a
ONPENeNSOT ¢ MOMOIUILID (DOPMYJIbI
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AH(x, 1
R(h)+R(h) =210, (110)

M3 3roit opMyasl, 3Has H3IMEHEHHE YPOBHS TPYHTOBHIX BOA
AH(x, t) B pacueTHOW CKB. 3, HaXOMAUICHCA HA PACCTOAHHH X OT
rpasibl 2(x=0), u u3MeneHwe ypoBHA rpyHTOBRIX BOA AH | Ha
rpanrue 1(x=1) nyrem nonbopa 4HCIOBLIX 3HAYEHHH BBIYHCIAIOT
napamerp a. [na npumerenus dopmyns (110) neobxoaumo 3HaTH
MECTOMIOJIOMKEHHE  BOJMOPA3NCTd TPYHTOBBIX BOIO  HIH MaCCHBA
HENPONMIAEMBIX TOPOJ, HA KOHTAKTE KOTOPHIX C BOJNOHOCHBIM
rOpH3OHTOM mpHHATO x =0,

[lpu pacnonoxendd HaOMOAATENLHOH CKBAXHHBI HENOCpencT-
BEHHO Ha BOAOpA3fIeNic TPYHTOBBIX BOJ MM BOAM3H KOHTAKTA C
MACCHBOM HelNpoHHuaeMelix nopoia (mpu x=0, cMm. puc. 7,6) ans
pacdeTa mapaMerpa a WCnonb3yerca Qopmy.ia

AIT®
R[}"]"".?Mf?' (111)

Kak Buauo u3 a1oil OpMYNb, JUIS e¢ TPHMEHEHH S HEODXOAHMBI
PEAHMHBIC HabNHASHHAA 110 CKBaHHAM, HAXOIALIHMCH HA IpaHHIL
2(x=0) u na rpanuue 1(x=I).

Hanee npumensiior Qopmyny (107), u3 KOTOPOH BBIMHCASIOT
napaMeTrp a.

B pabote [4] nanwbl apyrue cxembl 1MOTOKOB TPYHTOBBIX BOI H
YCIOBHA HX TNPHMEHEHHHA, HAlpHMEP IIPpH AONYLICHHH TMOCTOAHCTRA
MHTEHCHMBHOCTH TMHTAHHA I'PYHTOBLIX BOJ CBEpXy w=cConst, KOTOpbie
TaKKe MO3BOJNSIOT paccyuTars napamerp a (xoadduument yposHe-
NPOBOJHOCTH TPYHTOBOIO TOTOKA) MO PEXHMHBIM JAHHLIM,

Hpu HCROALIOEAHUY 6 padcuemdx HuMmaHiA OaHHBLX © SOPUIOHMAX
8006l 6 perke uAn Kadaae, He RoAHOCHbR) RPOPe3aniiix 6000HOCHBIT
copuzomm (puc. 15) 4 SBNAKOMMXCE B THAPOreQIOrHYECKOM OTHO-
IIEHHH HECOBEPUICHHBIMH, CEAYeT YYATHIBATH, 4TO BONM3KM HX
pycesl B I'PYHTOBOM NOTOKE BO3HMKAKOT JIOMOJIHHUTENBHBIC THIPAB-
JIHYECKHE CONPOTHBIEHHA NOXA BOJOTOKOB. JIMHHM TOKAa B NpH-
OpexHOl 30He HCKPHBIAIOTCS M He napajule/ibHel camuM cebe,
JIMHMH  PABHOTO HAMOPA 3aMETHO OTKJIOHAKTCA OT BEPTHKAIM.

[IpumMepHO Ha pacCTOAHHH, paBHOM [,5-—2 Be/IHYMHAM MOII-
HOCTEH MOTOKA, HE BCKPLITHLIX JIOXEM peKH, kaHana (cMm. puc. 13,
ckm. 1), NBHXKEHHE TPYHTOBBIX BOJ CTAHOBHTCA TNapanieibHO-
CIPYHYaTbIM H HECOBEPLUEHCTBO peK HAM KaHAJIOB HA TOTOKE HE
CKA3bIBACTCH.

n]'.IHHHME:lH YEa3dHHBIE CONPOTHBICHHA J0#a IKBHBAJICHTHLIMH
CONPOTHBICHAIO NOTOKAa JnuHOH Al, HA KOTOPOM BOAONPOBOIH-
MOCTE NOTOKdA OCTAEeTCH HﬂHEMCHHOﬁ, JANA pacdeTa 31T0ro conpo-
TUBeHUs npuMenstoT dopmyny B. M. Illecrakosa

A =;;:-ﬁ—f: Xy—X,) =Xy, (112)
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Puc. 15. Cxema rpyutoBoro nofoka B npubpesHol 3ove:
I -~ BOZONPONEUASMME W BOANROCHIIC NOpoT: 0 BCAGYROPIOS g0Re noTokdl §o- ypoBeHh FPYHTORMY 800

rae M, w H;—yposun (OTMETKH) 3¢pKajia TPYHTOBHIX BO B
nepeoif M BO BTOPOH CKBAKHHAX, Hp-- OTMETKEA YPOBHA BOJIH B
peke uiau kanasie (1o BofloMepHomy nocty R); x; H x, -~ paccTosHus
or pekk mo ckB. 1 w 2 (em. pue 15). Vposau oTeesaior
YCTAHOBUBILEMYCS JBHACHHIO MPH MEKEHHU.

B ciayuasx npuHATHA peKHWMA YpOBHA no CkB. | B kauecTBe

rPAHUYHOTO YCIOBUSL pacyeTHBIMHU ocrarotTcs cke. 2 M 3. Ilpu oToM

ACCTOAHUA OT TPAHMIBI 10 3THX CKBAXKWH NPHHMMAIOTCA paBHBEIMH
sz—xl}‘ x3. Havano orcyera pAcCTOAHMA X CMellaeTcs K YCA0BHOH
rpaHfie NOTOKA, T. €. K cedeHuto x,. [TpH 3ToM HeobXxoaHMOCTL B
pacueTe COMpOTHBJIEHHs Joka Bojoema no dopmyne (112) orna-
JIaeT.

ITpu pacuemax numanus zpynmoesix 600 6 yCA0SUAX Repemexa-
HUA WX no ecpmukaau 1o pEXCHMHbIM JaHHBIM B Havalc aHdH3a
PEAHMA BOI ﬂnpﬂﬂﬂ_ﬂﬂl{‘}'r CHAEaYIOUIHE MapaMET Pl = u%-;

Wity
e, =(1 —E)c; k,, BcnoMoratensieie Kodbduipen sl £ 1 o, BXOAANIHE
B_dopmyny (32), pexe HauaabHblid rpaauedt I

[TapaMerp ¢ onpeacisiorT N0 AaHHBIM HADMONEeHHIT 32 najeHHeM
HJIH TOJLEMOM YPOBHA TPYHTOBBIX BOJI 1O MENKOH CKBAXHHE B
MEPHO/ TOAd, KOr/la HMHTEHCHBHOCTh MNHTAHHA TPYHTOBBIX BOJ
MOCTOAHHA BO BPEMEHH,

Ucnoneiys 31H AaHneie H dopmyny (49), nonyqum

L (113)

e AH, u AH,— BelH4uHLI M3IMEHEHHS YPOBHA I'DYHTOBBIX BOM B
HabnMoaaTeNLHON CKBAXKHHE COOTBETCTBEHHO 34 OTPE3KH BPEMEHH I,
H 1,, cuMTas MX TOCJE HAa4ala M3MeHeHHs ypoBH#, xoraa t=0, 1,
{,~—OTpPe3KH BPEMEHH HAa KPHBOH H3IMEHEHHA YPOBHA.
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[Tapamerp ¢ BRIMMCHAIT NyTeM noadopa.

®opmyna (113) ageficTBuTensHa NpH NMOCTOSHHOM HANOpe NOA-
CTHTMAKOUIMX HANOPHBIX BOJL

[Tpu nepeMeHHOM Hanope NOJICTHAAIOIIMX MEKIIACTOBBIX BOJ
NOCTYNAIOT TAK: BHAYMANC HAXOAAT JIMHEHHYH CBA3b MEMNAy Kolje-
DaHuAMU YPOBHEH HANOPHBIX M TPYHTOBRIX BOJ no dopmyie (52) 3a
AaHnblil nepuoj sBpemenu Af, 3aTem npumeHswoT (popmyny (53) u
BHIMMCIIAIOT napasMetp ¢, =(1—E&)e, ucnoan3ys HabiofeHHble W3-
MCHEHMS YpOBHA TpyHTOBRIX BOa AH, u AH,, otBevaroume
MOMEHTAM BPEMEHH [, H ;.

Has BeIYMCAEHHs napaMerpa ¢, npumensrot dopmyny (60),
noAL3yAch MKW cnocoboM noadopa, WKW METOAOM HAWMEHbIHHX
KBaAPaTOB. B mocnennem caydae MCnonu3yioT pax nabmoaenmsix
BCIIMMMH  H3MeEHEHHWs YPOBHA rpyHTOBRIX BOA AH,; w AH,,
OTBEYAIOUINX MOMEHTAM BPEMEHM [y; U [5;, OTCUHTHIBAEMBIM OT
HaYa1LHOTO MoMeHTa [=( (npH IKcTpeManbiioM yposue). s
v;100cTBA pacyeToB MOXKHO TIPHHATH ;=21

Aas kaxaol napbl BeAHUMH H3MeHeHHs yposHs AH; w AH,,
OTBEYAIOUINX COOTBETCTBYIOLIEH nape BEJHYHH MPOJOIKHTEILHOCTH
OTPe3KOB BpPeMEHW f;; W [, NECHCTBHTENHHO BhipamxcHHe (60).

[To Merony HaMMEHBIUHX KBAJPATOB HMEEM

cy=—t - (114)

rme X;=13;—Cit3s yoi=tii—Litas; M—YMCHO Map 3HAYEHHH X, Voo
HHJIEKC | O3Ha4aer, 4T0 AanHag napa senwudd AH, u AH, oreevaer
ollpejie/IcHHONl  mape BenMuMH f, H [, B3ATBIX H3 JIAHHBIX
HAOIIOACHHHA 33 TOHHAKEHHEM WM NOJABEMOM YPOBHS TPYHTOBBIX
BOJ, @ TAKKE ONpeNeNeHHOMY OTHOLIEHWIO WX (.

®opmyna (114) nonyuena u3 dopmyast (60) nocne pasznoxenus
noKaszaTenbHblX (QYHKIHA B pafbl, OrpAHHYEHHS HMX CYMMBI Tpems
UNEHAMH H HCHNONBIOBAHHA NPHHIKMMA METOMd HAHMCEHBIUWX KBAI-
paToB.

Ha npakrike MOKHO BOCNONL30BATHCS HECKONBKHMH (35 H
bonee) napamu Benwdud AH,, AH,, HaxoasuMMucs HA OJIHOI
KPHBOH cnaja wid 1ojbeMa YPOBHA M pPa3MelleHHbBIMH B NepBoi
MOJIOBHHE WM B MEPBLIX JBYX TpeT#x 00l NpoaoaKHTENbHOCTH
Cnaga WAH NOABEMAa YpPOBHA, 4YTODBI OTpa3’uTh YKA3ZAHHBIMH
BEJIHYHHAMH HaHOONLILYHO KPHBH3HY KPHBOH H3IMEHEHHA YPOBHS BO
Bpemenn A =f{t).

Eciv wa pgadnoM 0GanaHcoBOM yYacTKe WMEETCH DS KYCTOB
IiﬂﬁﬂmﬂaTEﬂbHHK CEBAWHH Ha l'[}FHTGRblf: H HANOPHBLIC BOALI C
AHAJIOTHYHBIMK  KOJICOAHHAMM  YPOBHH, TO MOXHO TPOM3BECTH
OLUEHKY YCPeAHEeHHOTro Mo IUIOMAAH y4acTka napaMerpa ¢,. [ns
ITOTO M3 NAHHBIX PeXHMHbIX HaOMrOJeHHH NO KakJOH CKBAXKMHHE
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noTpedyercs HCNONB30BATH JUIA KaX/I0H NApLl 3HAMENHi I, H Iy
COOTBETCTBYIOIIHE BENHYHHBI H3MEHEHMA YDOBHHA TDPYHTOBBLIX BOJ

AH
AH,, AH, u otHomenue ux {="_"'

[Tocne BrMMCIEHHA TApaMerpa ¢, ONnpeaenstoT KoaphUUHEHTH ¢
H k, no ¢opmyram (61) n (62).

HanoMHMM, 41O npeaBapuTeNnbHO 1O KAXAOMY KycTy Hadno-
NATENBHBIX CKBAKHH [OJKHA ObiTh BBISABIEHA KOpPPENSUHOHHAS
CBA3L KoJeDaHuH ypOBHeH TPYHTOBHIX H HANOPHBIX BOJ, 4TO
NMO3BOJOHT BBLIMHCINTE COOTBCTCTBYROLIIHC 3HAYMCHHA nmapaMerpa
NHHeHHOR cBA3M & no kakaoMy Kycry cksaxkun., Ecom £>1, T0
NIEPe/l BEHYHHOH ¢ CTABHTCH 3HAK MHHYC.

Haq noayoepanuueniioco ROMoKa 2pyHMossX 600 8 VCAOBUAX HX
nepemeKanua no GePMUKAAM MOXKHO BOCHOJIB30BaThesd (GopMyoii

(46) W nocie YNpoueHHs ee, T. e. pa3nokeHHi (yHkiui e 1l y

P L psibl, MOJY4HTH OoJlee NpoCThie BLIPAKEHHS H  HO-
MOTPaMMEI, TIO3BOJSIONIAE HAXOMWTEL mapaMeTp ¢, [4] 1o JTaHHBIM
M3MEHCHUH YPOBHSA TPYHTOBBIX BOJI B MOMEHTHI BPEMEHM {, W 1,
OTHECEHHBIE K OHIEUBPEMEHI!HM HIMECHCHHAM HMX Ha IrpaHHue.
OnpejesieHde NapaMeTpoB IS HANOPHBIX BOJ paccCMATpPHBAETCH
HHXE NPH dHANH3C HX pcAHME B GJTGHCTﬂlﬁ Tonue nopomi.

METOA PACHETA DJEMEHTOB BAJJIAHCA NOJA3EMHBIX BOJ
ANg CAOUCTOR TOJIMH MOPOJA MO PEXUMHBIM JAHHBIM

PaBuunBbIM "acraM apresuaHckux GacceiiHoB miaaThopMeHHOTo
THOA CBOMCTBEHHO CIOHCTOe cTpoeHHe. XOpouio NpPOHHLAEMBIC
NOPOJikl, COMEPXKalllie TPYHTOBBIE, a4 HWAE HANOPHbIE MEXKILIAC-
TOBbIE BOJbI, HEpEAYIOTCA B paspeie co caabonpoHuaeMbiMu
nopoaaMu paznenstoinux cioee (puc. 16). IMocaenuue paszobuaior
BONOHOCHBIC TOPHIOHTHI. Yucno BONOHOCHBIX TOPH3OHTOB ObIBAET
pasnoe. [lpn HanMuMH pasHOCTH THAPOCTATHYECKOTD ABJIEHHS 110
BEPTHKANH Toa3eMHbie Boabl GuUnbTpyloTca yepes cnabonpoHunae-
MbIE TIOPOJIbI, MEpETeKas M3 OJHOr0 TOPH3OHTA B APYroM.

B cBa#3H C BeprHKanbHEIM BOAOOGMEHOM, YCTAHOBHBILMMCH B
CIIOHCTOH TONmie nopof, B DanaHce KawJ0ro BOAOHOCHOTO TOpH-
30HTA EDJ’IhlII}’E‘D POJIL HTPAET NEPCTEKAHHE BOJ 3TOrMD ropHioHTa B
CMEXHBIH ropusonT. Onpeagenenue 3rtoro anemMenta Oananca no
NAHHBIM peKUMHbIX Habmogenuit npencrapasger coboil rnasHyO
3a1a4y JIAHHOro pasnena padoTsl.

HenpemenHoe ycaoBue M NpOH3BOJACTBA pacyera neperekaHms
NMOA3ZEMHGBIX BOM-—3HAHHE OCHOBHBEIX THAPOreoJOrHIYecKux mapa-
Me1poB (kg, Kow M, H*).

O6bIYHO TPaBHTALMOHHAA BOJOOTAAYA MOPOA (A8 IPYHTOBOTO
NMOTOKA) ONpejeaserca Mo IKCIepPUMEHTAABHLIM faadubiM [4]. Yo
KACACTCH OCTANLHBIX napaMeTpoB, TO A8 HX ONPEAC]/IiCHHA pe-
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KOMCHAYETCA HCNIONB3IOBATE Peiyiib-
TaThl  Habmomenwit 3a xonebanHem
VPOBHH TPYHTOBBLIX BOJ, & no rnybo-
KM TOPH3OHTAM — 3@ HANOPOM BOJ
MEAKNNMACTOBRIX BOOOHOCHRIX [‘DPHSGH-
TOB,

[MocnemoBarelbHOCTL pacyera ane-
MeHTOB DanaHca mo/3eMHBIX BOM NS
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CAOMCTON TomuM c¢aeayrowas: 1) on-
PEeICHHE THAPOTEONOTHYCCKHX Tapa-
METPOB MO MAHHBIM TOMOBOTO LHEIA
peAHMHBIX HaOntofcHUH 3a ypoBHeM
WAH HATIOPOM TPYHTORBIX H MeXTiac-
TOBBIX BOJ (YNpyras BOJOOTIa4a Mex-
ITACTOBBIX BOOOHOCHBLIX FﬂpHﬁﬂHTGB,
COMEPRALIMX HANMOPHYH) BOJY, KO3(-
(GrunenTHl QUILTpanUKH cIabonpoHH-
HASMbBIX HOPOJL PA3JAENAIOIIMX COCE B
REPTHKAILHOM HATIPABJICHHH M T. 1.);
1) pacueT Be/IMYHHBI MUTAHHUA TPYHTO-
BbIX BOJ CBEPXY MO JAHHBIM PEKHM-
HEIX HaOJIO/ICHHI HA OJIMHOYHOM KYyC-
e CKBaKHH; 3) onpejcieHHe JIPYTHX
yieMeHTOB Dasianca rpyHroBbiX W Ha-
NOPHBIX BOJ H CcOCTarieHne ux DanaH-
COB 3a TOMOBOH LMKN AN YYacTKa
PacmoJOKeHHs KYCTa CKBaXHH.

B kauecrme HCXOJHBIX JAHHBIX [ONMA VEA3dHHBIX pPACYEeTOB
HPHHUMAIOTCA: TOMOBHE JaHHBle O KoNcOaHuM ypoBHEH WIIH
HANIOPOB BOJIEI MO KAXKJAOMY BOJOHOCHOMY TOPH3OHTY, OTMETKH
VCTheB  HaOMoAATENBHLIX CKBAXHH, IPABHTAINOHHAS BOJOOTAauA
PYHTOB B TIpefenax KoneDanus YPoBHA TPYHTOBOH BOABI H
NOANEPTOH KaNMANAPHOH KalMBI, a TakK¥e TeoJIOro-TeXHHYECKHE
pazpeibl CKBARWH, NOIBONAOIIME CYIHTE O COCTARE BOMOHOCHBLIX H
cnaboONpOHUIIAEMBIX NOPOA, HAMACKHOCTH H30MAUMH (TAMNOHAKA)
1CX BOJOHOCHBIX TOPH3OHTOB, KOTOpble OBIIM BCKPBITH CKBAXKH-
HaMH, HO HE HH.EIII"DL[HPGTCH.

Cornacso dopmynam (6)—(9), B obobmennoM Buae Dananch
[PYHTOBBIX H HAMOPHBIX (MEXKIIACTOBBIX) BOJ Ha pacyeTHOM
YY4CTKE TUTIOUIA b0 F 33 oTpe3ok speMeHH Ar=1 cyT BeIpa)awTcs
CJ'IEI[}I’PDLI[HMH }"[}H.BHEHHHMH!

NS TPYHTOBOTO TIOTOKA

&H Q,
At

y 77 ff,g: R

i

(A

Puc. 16. Cxema cnowcTof Tonmm
nopoi

I BOAOTPOHKIBEMbE H BOIONOCHRE 0P
e 2 ConBonponsinevie nopoas parie-
amomx caoes; I, 1L 11— womepa Ranop-
HEIK MERIUTACTODME BOTONOCTMY TOPHIOHTOR

T T (115)

MUIA NEPBOTO HAMOPHOTO MEKNIACTOBOrO BOJAOHOCHOTO TOpH-
30HTA
15



AN, @-0%,
Wi =" ¢ TE — &y (116)

LA BTOPOTO HATOPHOTO MEXKIUIACTOBOTO TOPH3OHTA
LAHZ 05-03%
m n_QI__ Q_J_ {IIT}

H ananoruymo Jana  apyrux  ropusosros, rae AH, AH, w
AHy —wW3MeHenus 3a oTpe3oK BpemeHu Af YpoBHEH, COOTBEICI-
BEHHO TPYHTOBBIX BOJI, HaNOPHLIX BOJ TMEPBOTO H  BTOPOTo
BOJOHOCHBIX TOPHIOHTOB, |- TPARMTANMOHHAS BOJIOOT/AAYA WM
HEJOCTATOK HACHILLEHHA TIOPO/I, HACHIIIEHHBIX TPYHTOBOH BOMOH H
BITATOH B OCHOBAHWHH 30HBI @3Paldi; i} H {5~ yOpyrue BOJOOTIaYH
(eMKOCTB) BOJOHOCHBIX TINACTOB MEPBOrO W BTOPOTO HAMOPHBIX
ropuzonTos; @, O, Q7 -—NPHTOKH 34 €AUHHILY BPCMEHW TPYHTO-
BLIX H HANOPHHIX BOMA, NOCTYINAKIIIHX B HPC.!]E.-"IH pi-'lC"i'ETI:lt}l'G
yuactka, @,, Q% @3- -OTTOKH 33 €OHHHLY BpPEMEHH TeX Xke
HOA3EMHBIX BOJL Yepes HHKHEE ceuenie HOTOKA; £, €3, &5 HHTCH-
CHBHOCTH HMCXOMSAUIErO NEpeTekanua Bojl Yepe3 pa3fe/stoliHe clou
cnabonpoHHaeMBiX  NOpPoJl COOTBETCTBEHHO H3 TPYHTOBOIO M
HANOPHOTO MNOTOKOB MEPBOIO H BTOPOTO MEWIIUACTOBBIX l'O‘pH'iClII-
ToB. [lpu OTpHuaTEeNnLHOM 3HAMEHHH 3THX BeiWuHH OymeT HMMeTh
MECTOQ BOCXOOHINICE [lEpETﬂKRHHE BOO COOTBETCTBCHHO H3 HNeproro
MEKIIIACTOBOTO HANOPHOTO TOPH3OHTA B TPYHTOBLIH TNOTOK, W3
BTOPOTO HANOPHOTO FOPU3OHTA B NMEPBLIH W W3 TPETHLEr0 BO BTOPOH.

Bee yrazamubie B ypapuenusx (115)—(117) cnaraemble —
MeMeHThl  0aj1aHca — MOTYT ONpEAeNsTHCA MCXOAS W3 JJAHHBIX
PEXHMHLIX HAONOASHHH, NMPOBOJAMMBIX MO KAXJIOMY BOJOHOCHOMY
FOPH3OHTY, € Y4YETOM YKA3aHHBIX BbIlllE AHANHTHYECKUX pelleHHil
avdepeHuManbHbIX - YPABHEHHH  HEYCTAHOBHBILETOCH  JIBHKCHUS
[4, 5] ® BenmocpencTBEHHBIX PACYETOB CPETHHX BEPTHKAALHBIX
pacxomnos Boasl, no Jlapcu.

Anrebpaudeckas cymMa TOCHOHHBIX Oanancos Boabl  [IaeT
BRIDAXKEHHE CYMMAPHOT0 BO/iHOTO BanaHca cnoMcTol TONIM NOPOJL.
B 3ToM BHIpaXEHHM YUMTBIBAKOTCH PABHOCIM MPHTOKA W OITOKA
NOMIEMHBIX  BOJA B TOPH3OHTAILHOM HANPABICHUU 110 KAKIOMY
TOPH3OHTY, TIHTAHHE TP}"HTDEBIK BOMO CBE]}X}".. 4 TAKXKE NEPETECKAHHE
Ha MofoliBe BCeH BuijJleIeHHON To/luKM BOJOHOCHBIX nopoa. Cymma
HIMEHEHHMH 3aMicoB BOJALI B KAXKIOM BOJIOHOCHOM TOPHIONTE
xapakrepHayetr coboifi 0Byl AKKYMYNSIHIO MNOMIEMHBIX BOJ B
CNOMCTOH TOJILLIE.

Hns onpeneneuus 3neMeHToB GanaHca rpyHTOBBIX W HANOPHBIX
BO/, YKA3aHHBIX BEINIE, NOMKHA COOPYAATHCA CrelHaIH3IHpOBAHHAS
HaOloaTeNIbHAS CeTh, COCTOALAS MPEHMYIIECTBEHHO H3 KYCTOB
APYCHBIX HAOMIONATENbHBIX CKBAXHH. DTA CETh MO3BOJSET MOJY4HTE
HCXOMIHBIE [dHHBIE IS  pacdeTd Mo KAKIAOMY BOJOHOCHOMY
TOPH3IOHTY TOPH3IOHTANLHBIX TPHTOKOB H OTTOKOB BOAbI, BEPTH-
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KdbHOMO BOQOOOMEHA C 30HOW a’pailii, B YacTHOCTH WHTEHCHB-
HOCIH TIHTAHWA TPYHTOBEIX BOJI CBEPXY, 4 TAKKE BEpI‘HKHHbHHJ{
Heperekanii BOJbI W3 OJHHX BOJOHOCHBIX TOPH3OHTOB B JpYIHe.
Kpove Toro, HeoOXomumo 3HaTh napamerp p (no 3kcnepuMeH-
TA/ALIBIM  TAHHBIM).

Pacnonoxenne n coctaB ckBakuH HabmomatenbHoH cetn [4, 5]
OYAyT 34BMCCTD OT YCTPOMCIBA AHCBHOI MOBCPXHOCTH, (UIBTpa-
IHOHHOMH HEeOIHOPOJIHOCTH NOPOJ1 pa3pe3a, HanpaBJIeHHH JBHKEHHS
B0/, NAAHOBBIX H NPOCTPAHCTBEHHBIX TPAHHYHBLIX YCIOBHH M T. I

Hanpumep, ans THOMYHBIX 3MEMEHTOB MOTOKA  TUIOMIA IO
HECKOABKO TEKTAPOB NPH JBYXMEPHOM B TUIAHE JBHXKEHHH Noj-
3eMHRIX BOJL HauOoOJIee pPalMOHAIBHO 3AN0XKEeHHE KYCTOB SAPYCHBIX
(Ha paTibie BOMOHOCHLIE FOPH3OHTHT) CKBAKHUH B YTaX KBAAPATHOTO
«konBepTa», a Takxe B ero ueHrpe, no I. H. Kamenckomy.

Llens pannoro pasgena —-noxasaTh BOIMOKHOCTbL NPHOJHKEH-
HOI'D OnpejicficHUs TEX e JNMEMEHTOB Dananca NOJ3EMHBIX BOJ
PaIHBIX BOJIOHOCHBIX TOPH3OHTOR HAa HEOOMBUIMX TUIOIAAAX MPH
HATHYHH JIHNIG OJIHOTO KYCTd #PYCHO pacnonokeHHbIX Habnrona-
TeabHBIX CKBawuH. Takas Meroauka HCC/IE/IOBANHA TIO3BOJISET
OlCHHBATH HEOAHOPOAHOCTE KPYINHBIX TEPPHTOPHA B OTHOLICHHH
BEPTHKANBHOTI O Bﬂ,a'lﬂﬂﬁ MCHd, BBIHEBIATE KAUYECTBEHHO  PARHERIC
B3AUMOCBS3H BOJAOHOCHBIX TOPH30HTOB Mex 1y coboit na Oonblumx
PaCCTOANMAX, YCTAHABIMRATE (AKTOpbl (POPMUPOBAHUS PeXHMA H
OanaHca BO/J, 4TO, B CBOW Ouepedb, NpPEAONPENENAeT CcoCTaB
OKOHYATE/ILHOH HAbNIOATeILHONH CETH HA MOCHSAYIOUIMX 3Tanax
AeTANBHOTO H3IYYCHHA Dananca NoOmieMHBIX BOO B FEFHGHE.

Hcenenopanne DanaHca Ha 3neMEHTAPHOM (pacdeTHOM) yvacTke
PACNONOKEHHA JHIIL OIHOTO KyCTd HAaDMHOMaTeNbHBIX CKBAXKHH
Bnosiie  obocHoBaHo Jinsa ‘_YC_ITGBHﬁ HCOIDAHHYCHHOIO B IUIAHE
noroka. ['naBHas o©0coBEHHOCTH [WAPOAWHAMHKH 23TOH CXEMBl —
PABEHCTBO HYIIKO PA3HOCTH MEXJ1y DOKOBBIMH IPHTOKOM H OTTOKOM
NOA3EMHBLIX BOJl JIAHHOIO BOJJOHOCHOIO TrOpH30HTa, T.e. (Q,—
~(,=0. Takoe paBeHCTBO BO3MOKHO TNPH HEH3IMEHHOCTH TOpH-
3OHTAJILHOTO PACXO/AA BOBL 110 MJIONIAAM B Npejenax y4acTka, T. €.
npn Q=f(x)=const, WIH NpM HEIHAYUTENLHOH PONH MECTHOID
BOCTIOJTHEHUA MNOM3eMHOro croka B ero Oanauce.

Heobxonumo yuects, 410 Ha mocnenHei craauu OanascoBbLIX
pHC‘IE’IDB Gl'IpEJiB_TIFIETCH H3MEHEHHE 3andcoB I'p}’HTGBHH BOO }lﬂH
OO/IBLIIMX  TEPPUTOPHIT HezaBMCHMBIM ciocoOoM. Ha  ocHOBanuu
I10T0 W yCpeHEHHBIX BENHYMH [IMTAHUA H NEPETeKaHHs C NOMOLLbIO
dopmyn (115)—(117) BeidHcngeTcs MECTHOE NMONOMHEHME NOJ3EM-
Horo croka ((Q,—Q,)/F. TloiToMy BO3MOXHbIE NOrPeNIHOCTH
BEIMYMH TNMTAHWMS B Oanakwce BOABI MOIYT KOMIEHCHPOBATLCH
NorpeiiHOCTEHY  BETHYHHB [lﬂH CIIEII.GBHTEHIJ}!G, CXEmad Heorpa-
HHYEHHOrD 10TOKA MCINOMAb3YeTcHd TOJNbKO HAa HaYyaJIbHOM JTane
pacdera npepanieHud nUrands Aw M ONpeneneHHd NapaMeTrpoB
NOTOKOB.
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OchosHble TpeOOBAHMS K NPHMEHEHUIO JIAHHOTO METO/IA pacuera
Bananca NOAIEMHEIX BOM HA YYACTKE PEKHMHOIO KYCTa CKBAXHH
CBOJATCH K CHEAYIOIIEMY.

1. Mecto 3anoxeHus KyCra HaOMIOAATEIBHBIX CKBAXHH HOJIKHO
ObITE YaasIeHO OT pek, ApeH WiH BooOllle MJAaHOBBIX TPaHHIl NOTOK:
Ha paccrofHHe :c;.*.[4+5}v-’E. rie azﬁf—l“fi

2. HanopHsle u Oe3nanopHble BOJOHOCHLIE TOPH3OHTHI XdpiK-
TEPH3YIOTCA NOCTOAHCIBOM BO BPEMEHH PA3HOCTH CBOMX pACX0jl0B
HA FpaHHIlAX 3neMeHTa, T. €. npu @, — @, =const 078 NPOMEXYTKOB
BPEMEHH, HAMHOrO IIPEBLILIAIOLIMX pacuyeTHOEe BpeMA [, 310
MOJIO¥KEHHE CBA3AHO C XOpOLIeH BOJONPOBOAHMOCTBIO BOJOHOCHOIO
niacta A DONBIIOH €ro MOIHOCTHIO.

3. MU3menuuBOCTH OCHOBHBIX TH/IPOTEOJIOTHHECKHX MapaMeTpoB,
TakHux, KaK BOAOOTa44 BOAOHOCHBIX MOPOJ | HIIK YIPYras eMKOCTh
miactos p*, a Takke Koa(pduuUHEHT BepTHKANLHON duALTpalMK
cnabonpoHMuaeMblx nopoa Kk, TNPAKTHYECKH OTCYTCTBYET BO
BPEMEHH.

4. Habmopareneupie CKBaXWHLI WMeroT pabouue wactH duiibt-
poB BOJM3M IPAHMIL BEPTHKAJIBHOTO NOTOKA (OKONO 3EpKaja BOJIbI,
OKOJIO KPOBJAH BOJOHOCHBLIX cNoe BONU3M cnabonpoHHUaeMbIX
MOPOJ), 4TO MOIBOASET TOYHO BHIMHCAHTL ACACTBYIOLHE HATIOPHELIE
rpaiueHThl BepTUKANALHOR (QHUABTPALMH B PA3CHAIOUMX CHOAX.

5. B OkpecTHOCTAX pacrojiokeHds Kycra HabmaaTelbHbIX
CKBaHH JOJIKEeH ObITh H3BECTEH COCTAB M XapaKrep HCKYCCTBEHHbBIX
bakTOpPOB pexUMa TOM3IEMHBLIX BOJ, @ TaKKe HW3IMEHYMBOCTH ITHX
(axtopoB BO Bpemenn (Hanpumep, BONOOTOOP CKBAXHHAMHY,
NPYTUMH  APEHAMM, YTEYKH BOJ M3 NOA3EMHBIX KOMMYHHKAUMWH
M T.IL).

6. Ecnn  BenuwuMHbl BEPTHKANBHBIX TPaJWEHTOB OKOJO HIH
OoJibile eANHHILE, TO YUHTBIBATL HAYANLHBIA TDAJIHEHT QHALTPAIIHH
He TpeDyercd. Pewum unbTpaiuu BONB NO BEPTHKAJIM — KeCTKHI.

OcHoBHBIE 3a[a4H THAPOAMHAMMYECKOTD AHANIM3A PEXHMA nol-
3EMHBIX BOJI, BBITOJHAEMOro JUIS YMacTKa PAacloNnoKeHHs KycTa Ha-
OmonaTenbHbIX CKBAKMH, CROAAICA K CleAYIOIEMY: a) pacyeT ynpy-
roil BONOOTAa4M HIIH YNIPYIOi eMKOCTH HANOPHBIX BOJOHOCHBIX T11aC-
TOB MOpOA Wi, M3 U T. A.; 0) onpenenenne KoappuuueHTOR BEpTH-
KANbHOH Tunthaum{ cnabonpoHUIIAEMBIX TOPOJ  PA3ENAIOLIHX
cnoes kg, K. kp; B) pacueT pa3MepoB BEPTHKAJLHOIO NEpPereKaHHHA
BOJIbl M3 KaXK/IOTO BOJIOHOCHOTO TOPH30HTA B CMEXHBIN £, £,, £51T)
onpenesieHde NUTAHKA FPYHTOBLIX BO/J CBEPXY W, @ TAKKE Pa3HOCTH
MEXY TIPHTOKOM H OTTOKOM mojzeMHBIX Boa AQ/F=(Q,—Q,)/F
JUIS KaXk/I0r0 BOJIOHOCHOTO FOPU3ONTA; J1) COCTABAEHHE MECAYHBIX H
rososeix 0andaHCOB MOA3EMHBLIX BOJ 1O KaKIOMY TOPH3OHTY.

Haa pacuema rospguyuenma ynpyeon eodoomdauu uiu ynpyeoi
eMKOCMU naacma ¢ Hanophoil 6000l W) TOCTYNAeM CJENYIOImIHM
obpazom.
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Vpasuenue Gananca wanopeeix Boi (116) aAns nepeoro Hamop-
HOTO MEXINACTOBOrQ BOJOHOCHOIO TOPH3OHTA NPHMEHHTENBHO K
HEOrPAHHYEHHOMY [I0TOKY NEpenuiueM B BHIOE

oAH, Ae, —Ag, (118)
GAr ™ ’
rae AH,=H,—H, .—HW3MeHeHHC HATIOpAa BOJbl B JAHHOM TO-
pusoHTe 3a Bpems Af; H,, H, .-—Hanopsl BOABI COOTBETCTBEHHO B
MOMeEHT BpeMend (>0 H B HavaneHLIH Moment (=0

Ae, =g, —8,,;
Ag, =g, —¢,,,

(119)

rie £, M £, — HHTEHCHBHOCTH NEPETEKAHHSA COOTBETCTBEHHO T'PYHTO-
BbiX BOJI B MEPBBIA NOJCTHIIAIOUWINA BOJOHOCHBIH ropuzont npu (>0
M W3 3TOr0 ropu3oHTa BO BTOpoil-——npH >0; g;,., £;.— HHTCHCHB-
HOCTH MEePEeTEeKaAHHA BOJL H3 TEX XK€ BOJOHOCHLIX TOPH3OHTOB B HHXe-
paCONOKEHHbIE B HAYAJBLHBIH MOMEHT BpeMeHH (=0 (HavanbHbIi
MoMenT f =0 BpiOMpaeTCs B KOHUE YCTAHOBHBIIETOCS JIBHKEHHA BOJ).

3amernM, uTO ypaBHeHue (118) mefcTBHTEnnLHO H And obuiero
cllyyads JBHXKEHWHA BOJl, HaNpHMeEp A8 OrpPaHHYeHHOr0 NOTOKA,
korma A, Q=Q,—0,=0, no A,Q=const. B nocieanem Cnyuae
JI0KHO coDI0ATHLCA PABEHCTBO NMPHPALIEHHd BO BpPeMeHHM pacxo-
JloB notoka B oboux cewenmax (M, N, oM. puc. 1), T.e.
AQ\=0,—0,.=A0,=0,—-0,, 33 Bpema Ar.

Benudunst Ag, # Ag, MOKHO NpelCTaBHTL B APYroM BHAE:

Ae, =k, (H-H)~(H,~ Hyz), (120)
My
ﬁgz=kbu{_"‘fﬂ H,.)—(H, H”:!! (121)
my
rie kg, kKog—xodbduimenTs GUABTPANMH [0 BEPTHEATH NOPOJ
BEPXHErD M HMXKHEro pa3aeNdroiiix cloeB IS NepBOro HANOPHOro
noroka; H, H,—ypoBHu (OTMETKH) I'PYHTOBLIX BOJI OTHOCHTENLHO
FOPHIOHTANLHON KPOBAHM BepXHEro pa3zfeisrolero Clos  [nopoj
COOTBETCTBEHHO B MOMeHTH BpeMmenn (>0 w (=0; H, #u
H, . —ypoBHH (Hamopwl) A9 MOMEHTOB BpeMenHd 1>0 u =0 nns
NEPBOr0 TOPH30HTa HANOpHBIX BOm; My, H, .— ypoBHH (Hanopsi)
JIA HanopHbIX BOA BTOPOro TOPH3OHTA MEKIMJIACTOBRIX BOA A
t>=0wu t=0; my, My, — MOLIHOCTH BEPXHEr0 H HHUXKIEro pa3fensio-
HIHX CNOeB CiaboNpOHHIIAEMEIX TIOPOJL.
MMosncraHoBka Beipaxenuit nia Ag, u Ag, uz dopmyn (120) u
(121) B ypasmenue (118) mpusomur k dopmyne

E—‘M_’TE_L[“_D (AH—AH,)— Kow (AH,—AH, ]], (122)

o 3
ar Wi | myg My
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rae AH=H~-H,, AH,=H,—-H, ., AHy=H;—H} ..

[lpy wHanHuuM HenpepbiBHBIX HaOmogenuwi 3a kKonebaHuAMH
YPOBHEH TPYHTOBBIX H HANOPHBIX BOJ MO KAaXA0MY BOJOHOCHOMY
TOPH3OHTY COCTABMAAKT JIHHCHHbIE 3aBHCHMOCTH BHaa (52): s
IpyHTOBBIX BOA (cM. puc. 16, ckB. 1 u 2)

AH=E,AH+a,; (123)
JUIS HANOpHBLIX TOPH30HTOB (cM. puc. 16, cks. 2 u 3)

AH =E,AH, +0o,. (124)
Henonwsys dopmynm (123) u (124), smecto (122) OyaeM uMeThb

0.5 O ———

EI "‘;;;—f 1 ﬂhH". {125)

ITO ypaBHEHHE [ANA NEPBOrO HAMOPHOTO TOPH3OHTA, B KOTOPOM
CyMMa PacxofioB BOJbl B, neperekaroilieil B NAHHBIH TOPH3OHT M3
BEPXHEro 4epe3 KpoBAK H H3 HHAHEro (NoACTHAAIOUIEro) 4epes
NOJOIWIBY JAHHOIO TOPH3OHTA, NPH PAa3HOCTAX HANOPOB BOIbI B
npeaenax cooTBETCTBYIOIMIMX Pa3IeNsIoMX COeB, PABHBIX O, W of,,
COCTABJIAET:

-_—_..{11.{., "'&2- [126}

[Tpusenennsie kodxpduiuen rel BepTHKAIBHOrO Bogo0OMeHa coc-
TABAT:

¢y =ci+rcy; (127)

—---(1 —Ey);

”; (128)
-"ﬂ—.-,:; =t

Bmecto dopmyne (127) Oyaer aeficTBHTENbLHO

¢f'= ["“[l—aln“'”" n-az]] (129)

Bi

[Mapamerp ¢’ soipaskaert coboil 06001eHHBIH NpHBEIEHHbI KO-
(HUHEHT BEPTHKAILHOrO BOAOOOMEHa NEPBOrO HAMOPHOIO BOMO-
HOCHOTO TOPH30HTA €O CMEKHBIMH TOPH3OHTAMH NO BEPTHKA/M.

Kak BuaHO M3 BbILLIEH3NIOKEHHOTO, ypaBHeHue (125) ananorniHo
ypasienuio (48). Jlns kpaeswix yenosui  audwpepenumanbrOro

ypaBrenuss (48): upun t=0 u AH=0;, npu >0, x=+oc, %{‘.—[]

peuieHueM ero sBasetcs dopmyna (49). [lpu amanornumbx ycio-
BUAX st avddepenunansioro ypasuenus (125) pemennem ero
TAKKe SABIACTCA aHaaoTHyHas Qopmyna
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BHy=—2 ;(1—e™T), (130)

[Tpuyem aHanoroM BeJH4YHHBI WHTEHCHBHOCTH NMHTAHHA TPYHTO-
BRIX BOA ceepxy w B Qopmyne (130) senserca pennuumna B, a
AHAJIOTOM TiapaMeTpa ¢-—napaMeTp ¢y .

B cnysasx HepaBeHCTBA NpHpAllEHHH TOPH3OHTANMBHBIX MPHTOKA
AQ, u orroka AQ, 3a BpeMs [ B HCCAEAYEMOM BOAOHOCHOM
ropuzoHTe B ypaBHenuu (126) cnenyer mobaBuTE TpeThe claracMoe
B Bune (Q,—0,)/F, rne Q; n Q,—ropH3oHTaNbHBIE NPHTOK H
OTTOK HANOpHBIX BOJX 3a CIOHHHILYY BpEMEHH, OOMNOJIHHTENBHO
VYUTBIBAEMBIC JUIS JAHHOrO HAMOPHOrO TOPH3OHTA.

[lpu 3TOM JONYCKAETCH, 4TO J0 HAYANBHOIO MOMEHTA BpPEMEHM
(1<0) nmeno Mecto @, =0,, a nocie sroro (npu >0) Q,#0,.
[lpyyem 3TH pacxoabl BoAbl OBUIM TOCTOAHHBIMH B Te4YeHHE
PACYETHOTO BpPEMEHH !

Obnapyxute mepaseHCTBO AQ,#A(Q, BO3MOKHO TpPH YHCJIEH-
HOM aHAMH3E peXKUMa BOJ, HANPHMEP NPH COCTABICHHH CHCTEM
DanaHCOBBIX YpaBHEHMit Ui pacueTa NapaMeTpoB.

Gopmynoii (130) MoxkHo BOCMONB30BaThCA 1A pacdera 00o006-
lmieHHoro kodgoHuneHTa BEPTHKAJIBHOTO BOAoOOMeHa c¢f', eciH
HCNOABIOBATE HaﬁilfﬁﬂﬂHHbIC BC/IHYHHBl HIMCHEHHA Hﬂll()pﬂ BOMI
JaHHoro ropusonta AH,, oTeedaloimue MomeHTaMm I, u 1, (113).

M3 Qopmyns (130) maxommm

B ¢y AH,

B_ ciAH, 131
K —e 5! ( }
HITH
B, cYAH,
LY 132
b L 159)
e
B,=B+247% (133)

—

Ha ocuoBanun dopmyn (126), (129), (132) u (133) moxHO
HAMHCATE CHCTEMY YypaeHeHunit (129)

B k':'_q .|__’£;’:_“.._g_ +_3T_Qr=. (134)

- - .I. " 2 a g ¥
Ky g Hiafig g piF

B KOTOPEIX KOO(GHIMEHTH Nbe30NpOBOJHOCTH NMOPOJ pas/ensio-

ky ko
ILMX CI0eB —v, —- HeH3BecTHbl. [IpHuem JeByro 4acTh ypaBHEHHS
TR

B
(134) = HaxonsT M3 ypaeHeHus (130) nmpH H3BECTHBIX HCXOJHBIX

1
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nanubix ¢, AH, u 1. Jlesyio 4acts pasencrsa (129) onpenensior no
dopmyne (60), npunss ¢,=cy, AH,=AH, ;; AH,=AH, ;, tae
AH, , u AH, ;— u3MeHeHnd Hanopa BOJl BEpPXHEro HanopHoro
TOPU30OHTA 34 OTPe3kKH BpeMeHH I, H [,.

Ipr Hanuuud HenpepsiBHbIX Habarojgenuit 3a  xonebanuem
YPOBHS HAMOPHBIX BOJA JUIA pacyeTa ¢y TNPHMEHAIOT METO]
HAHMEHBIIMX KBaApaToB, Hcnoiab3ys dopMyay (114), xoropsiil
YMEHbIIAET BJAMAHHE CAYYaHHBIX [OTPElLHOCTel B HCXOJHBIX [JaH-
Heix. Takum obpa3zom, ans [epBOro HAMOPHOro BOJIOHOCHOIO
rOpH3OHTA nmpH pacuere KodpduumenTa c)’ Mbl NONB3YEMCH TEM Xe
METONOM, YTO H JJIA TPYHTOBBIX BOJL.

IMpu pacuere BenwuHHbl B, /U] MOXHO NPHMEHHTH YKA3aHHBIN
MeTojl, JUIs KoToporo gefcrBuTensHa dopMyna

E-'-'l.l‘m
O S (135)
;I'I }:zf
1
rae z;=ci't;—0,5(cy' )% yoi=cyAH,; i ykajeleaeT Ha HOMep

Onpee/ieHHOr0 MPOMEKYTKA BpEMeHH, I KOTOPOIro HCH0/b30BaHa
BEIHYHHA H3MeHeHHA Hanopa Boawl AM .

[Monydaemeie pesynbTaTel pacdeta ¢) W B;/u] oTeeuaioT
BBIOpaHHBIM NpeaenaM HaDHONCHHBIX BEJIHYHH HCXOJAHBIX JaHHBIX
(t;, t2 G, AH, )

Benuunny ( 1 —0%)/F, Bxonsiuyio B ypasHenue (134), Haxommum
u3 Beipakenua (116) Dananca BOAwl IS PacYETHOrO MPOMEXKYTKA
ppeMenn At

0, — 03 AH, (136)

=p]—"—g, +&
LT

Ha ocHoBanuu 3akona Jlapcu mmeem
gy =koly €3=koal, (137)

rne I, m I,—cpenuue 3a Al BepTHKaILHBIE rpajiHeHThl QHIBTPALHH
BOABI B KPOBNE H 1NOJOIIBE (B mpenenax BEPXHEro M HHXKHEro
pa3IeNsrolMX CJ0eR).
VkazaHHele TpajHeHThl BepTHKANBHOH (HILTpannu
5H 5H,
L=—"% L=—" (138)

M Mg

rae 8H, u &H,— najenus Hanopa BOJL B BEPXHEM H HHKHEM
pasfe/giolMx CJI0SX MOpPOd, PaBHBIC COOTBETCTBCHHO Pa3sHOCTAM
cpeaHux 3a nepron Af OTMETOK YPOBHEH BOJB! B BEPXHEM COCEIHEM
H B JaHHOM BOAOHOCHOM FOpPH30HTaX, 4 TAKKC B JaHHOM H HHXHEM
CMEXHOM TOPH3OHTAX; Mg, Mg ; — MOILHOCTH BEPXHETO H HHXKHETO
pasgeNAIOUWMX CI0eB ClabonpOHNUAEMBIX TMOPOI.

B2



[Moacrasnaa seipamenue nna (Q) —05)/F n3 dopmynwr (136) B
ypasuenne (134) ¢ yuerom suipawxenus (137), nmonyumum

f;ﬁ(;*_-_;a)ﬁ_ﬁe(ﬁa_+;H)+%£E, (139)

Ky A\ gy

Ypasuenuem (139) ynobuee nons3oBathed, yeM gopmynoit (134).
Kosbpduumentst ¢, u k, onpenensior no dopmynam (60) unu (114)
H ¢ noMoibio ypapHenwit (61) u (62) no AanHbIM HADMIOJEHHBIX
koneDaHuil ypOBHA TPYHTOBLIX BOJL.

Takum obpasoM, ais pacyera 0anaHcoBeIX KOI)PUUHEHTOB

K
NLE30MPOBOHOCTH MOPO/ PA3JENAOLIMX CN0EB, T. €. BEIHYHH l_lﬂ H
1

(]

$ou Hcnonb3yercs cHcrema ypasHenuit (129) u (139).

iy

Oupenemus p, =k,/u] H3 cuctembl ypasuenwit (129), (139) u
3HaA  3Havenwe Kk, JIETKO BBIYHCIHTE Koadduument ynpyroi
BOTIOOT/IAYA HIH YNPYroll eMKOCTH NJacta BOJOHOCHBIX TOPOJ
NnepRoOro HHHD]}HOI'O TOPH3I0OHTA B BH/IC

Hi=ko/p,. (140)

Koappuyuenm ghuasmpayuu caabonponuyaemsix nopod emopo2o

pazdeaqroueso cioq onpenensercs no dopmyae

Kow=p2H1, (141)
r1e p, =K./} — OTHOLICHHE, ONpPENENEHHOE W3 CHCTEMBI YypasHe-
i (129) u (139).

Ana koutpons onpenenedus kodhdunuenra Guasrpannu cnabo-
NPOHHIIAEMBIX TOPOI  pasfIe/AloUIero Ccnos NPHMEHAETCH METOJ
pacyeta ¢y, ¢ M ko, no dopmynam (60), (61) u (62) mcxoas u3
rpaduka xonebanns YPOBHA HATNOPHLIX BOA TOr0 BOMAOHOCHOIO
FOPH30HT@, KOTOPBIA 3aNeraeT Ha AaHHOM PacqeTHOM pa3ieiflo-
HIEM CNOE NOpo.

Tak ke mocTynarT H A [IPYrdX HIKENekalUIHX BOJIOHOCHBIX
FTOPH30HTOB C MOJICTHAAIOUIMMH CNOSMH OTHOCHTENbHBIX BOJOYNO-
poe. [Ipu 9TOoM nanHble 0 KojieOanuH NMBE3OMETPHYECKHX YPOBHEI
HAMOPHBIX BOJ MO KaXAOMY FOPH3OHTY H €r0 MOIUHOCTH JIOJAHBI
OBITH H3IBECTHEI,

Beauuunag gepmuraibhozo 6000006 MeHa nepeoco u Mopozo Hanop-
HBIX 2opuzonmoes mexay coDOR, a Takke CO CMEKHBIMH BOJOHOCHBI-
MH TOPH30HTAMH PacCUMTBIBAETCA IBYMS METOAAMM.

I. Ilo ananuMTHYECKMM pPEIIEHHAM, NPEJACTABICHHLIM B BHJE
dhopmyn (49) u (50) v (53) u (55). pu ITOM IS HATIOPHBIX BOJ
BMCCTO w MM Aw' npunumaercs pennuuna Ag,, Bmecto Ag— Ag,,
BMECTO M—W* 118 JaHHOTO BOJOHOCHOrO T[OPU30HTA.

2. Ilyrem mnenocpencreenHoro npumenenus dopmynsr Jlapeu
U OnNpeneneHns pacxofla BePTHKANLHOrO NOTOKA BOALI ¢ YYeTOM
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paHee BbluMCIeHHBIX Kod(puuueHToB GUNBTpaUMH TOpOA paiie-
naromHx cinoep kg, ko, M T. JI., 4 Takke CpPeIHEeB3IBElIEHHBIX BO
BPeMeHH TpajHeHTOB BepTHKalbHOH QuiabTpanuu [, I, 3a pacuer-
HBIl NPOMEKYTOK BpeMeHH.

B cinydae oweHb ManbiX Tpa/ideHToB (QHILTPALMH B HaType
(HecKONBKO JIECATHIX J0JeH eAHHHIE) HeoDXoauMo YYHTBIBATEH
HavaaeHeld rpagHent QunbTpanuu [4, 5]

- Pacuem aaemenmos Oaasanca 2pynmoguix 600 048 Kawco020
MecAaya TPOHIBOJOHTCA B TAKOH MOCNETORATENBHOCTH.

L. ﬂﬂﬂ Ka® 0o MECHLA BBEIMHCIAKT WHTECHCHBHOCTE CYMMAPHO-
ro HHQHILTPAHOHHO-CTOKOBOIO (3@ CHeT HHQHIBLTPAUMH CBEPXY M
FDPHSGHTHHBH{}TU I[]JHTCIEH 34 BRIMETOM DT'I'{H{H] IIHTAHHHA CBEPXY H
cboky 1o popmyne

2.-0; AH
WHe=t gt ekl (142)

Benuwunny €, Haxomst no dopmyne (137).

2. Hanee aas xasa0ro At (Mecslia) paccHHThIBAKOT HPHPATIEHHE
HHTEHCHBHOCTH NUTAHKA IPYHTOBBIX BOA cBepxy Aw no dopmyne (49).
Ilpy ne3Ha4YMTENbHBIX W3IMEHEHHAX YPOBHS HANOPHBIX BOJ B PacueT
NPHHHMAETCA NOCTOAHHBIN CpeIHEMECAYHBIH YPOBEHb HATIOPHBIX BOJL.

3. UATEHCHBHOCTh TNHMTAHAA TPYHTOBBIX BOJX W HAXOJAAT MO
Takoi cxeme. BHavane nns pacq4eTHOro rojia BhIABAAIOT MecHill, NS
KOTOPOTO CpeaHeMecayHas HHTEHCHBHOCThL THTAHHS PaBHA HYINO,
T. €. Wo=0. B Takom mecsue abcomoTHoe npupailleHHe cpeaHeme-
CAYHON WHTEHCHBHOCTH TNHTAHHA B CpaBHEHHH C MNpeabiayiiHM
M4KCHMa/lbHO, T.e. |Aw;|=max.

Hanpumep, 18 KycTa HaDIHOOAaTEIBHEIX CKBAXKHH (PacnosioxeH-
HOro B UEHTpaabHOH uacTH esponeiickoi TepputopuH CCCP) Ha
FPYHTOBBIE BOMBI, 3aJjIeratoniHe B neckax Ha riyOmHax okoso 19 m
OT JAHEBHOH NOBEPXHOCTH, JAHHBIM METOMOM BBHIABICHBI HIOJIL H
nekadpb, B TCHYEHHE KOTOPHIX Be/JMYHHA MHTEHCHBHOCTH IHTAHWA
PABHANACE H}"HI-O

3nas Aw; W HaYanbHOE MUTAHHE W, _,, JUIA CIEOYIOUIero Mecsua
BEJIHYHHY MHTEHCHBHOCTH TMTAHHSA paccHHMTHIBAIOT 1o dopmye

wy=w;_, +Aw, (143)
rae w; W W;_,;-—HHTEHCHBHOCTH TNHTAHHA T[PYHTOBBIX BOJ B

[
creflyloneM H IanHoM (TipeuiecTByiomeM) Mecsuax; Aw;—npupa-
lleHHEe WHTEHCHBRHOCTH THTAnMsg npH nepexoge ot (i—1) K i-My
Mecany.

[Tone3ysck dopmynoit (143) u 3uas pag senmunH Aw, a TaKke
Mecsll, ¢ wy=0, MOXHO NOCNEAOBATEIBHO BBHIYHCIHTL PAN Moce-
AYHOIIHX CPETHEMECAYHBIX BEJIHYHH W,

4. UHTEHCHBHOCTD MECTHOIO TOMOAHEHHS IMOA3CMHOTO CTOKA
rpyHToBblx Boa (Q,—Q,)/F nns kaxmoro Mecsua BHLIYHCISIOT,

Hcnonbk3ys Oanancoroe ypapHeHue (115) unu no dopmyne
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QEQJ (u+-§) —w, (144)

IIIIF] KOHTpOJIA ]J.H.C"IETH MOXHO BOCINONBIOBATRCH }"paBHCHHﬂM
Dananca rpyutoswiX Bon (115) B BHAOe

0, _Qz_“w_ﬂl (145)

F

MecTHoe nonosHeHHe MOA3EMHOTO CTOKA B KaXI0M MEXKIUIACTO-
BOM BOJOHOCHOM TOPH30HTE HAMOPHBIX BOA, MO A&HANOTHH C
IEPBLIM TOPH3OHTOM, COCTABMT

AN "2 ST L B P ) 146
F [ 1¥ T (1 2) (146)

HanoMHuM, 9TO T0 KQKJAOMY MEKMIACTOBOMY BOJOHOCHOMY
FOPH3OHTY MPENBAPHTENILHO ONPEACIAIOTCS CPEHHE 34 KaXk/biH
MeCcsil, BE/IMYHMHBL E,, €,, P} H M3 MO MeTOAMKe, PACCMOTpPeHHOM
Bblle ¢ Hcnonb3osannem dopmya (129)—(139) u (137).

METO/Abl OUEHKH 3JEMEHTOB BAJJAHCA T'PYHTOBBIX BOJ
no PEXHUMHBIM JAHHBIM B OJHHOYHBIX CKBAXKHHAX
H PE3VJIBTATAM HABJIIOJAEHUA 3A 3JEMEHTAMH
OBIMETO BOAHOIO BAJAHCA

Mcxons M3 jgadHelx o kolebaHHu YpOBHA TPYHTOBBIX BOA B
oanHoyHol ckpaxnHe, B. I'. Tkauyk npennoxuna MeToI pacyeTa HX
NUTAHUA., Benwuuiy nUTaHHs CBEPXY ONPENensdioT H3 YpaBHEHHA

WAT=22F T, (147)
b

roe AH—obuias BbICOTA nNOgbEMa YpOBHA TPYHTOBBIX BOA 34
Bpems T k,p—koddpuuneHT 2bdekTHBHOCTH OCAAKOB, pABHBIA
AH/Xy; X,—xonu4ecrBo BOJALI, MOCTYNUBUIEH B BOIOOHOCHBIH
rOpH3OHT 3a BpeMd T: T —nepHon noaneMa YpOBHS TPYHTOBBIX
BOA, y-——CpedHHii 3a 3TOT MNepPHOA OTTOK TPYHTOBBIX BOJA 34
BBIYETOM MPHTOKA,

Koadduunent apdextnBHocTH ocankos k,,— BenuunHa, obpart-
Has HEeJOCTATKY HACBIIEHHS WIX BOAOOTAA4E noysorpyHtoe 1/p,
B3ATLIX B [peesiax mnepeMellieHds YpOBHA TPYHTOBBIX BOJ H
noaneprod kanunapHoi kakmbl. B. I'. Tkauyk BeluMcnser 37oT
ko3QduuHeHT NO pasHOCTH MEXIAY NOJNHOH BIATOEMKOCTHIO H
BAAKHOCTBIO MOPOJL B Mpe/enax kojebanua ypoBHs IPYHTOBLIX BOJ,
YTO 3HAYMTENBHO MNpPEeyBEeNHYHBAET €ro, a HeJ0CTaTOK HAaCBIIICHHS
npeyMeHbllaeT. byder npaBunbHee YYHTHIBATL M3MEHEHHE BIATO-
3al1aca Mo paspesy oT MHHMMAJbHOTO MOJIOKEHHA YPOBHSA BOMIbL JIO
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MAKCHMAJbHOTO OJI0KEHHS TIOBEPXHOCTH NOANEPTOH KANWIISPHOH
KaiMBI 34 nepHona HabnoneHu.

Besmuvna oTTOKA IPYHTOBBIX BOJ ), MO CYLIECTBY, Npe/CTABIs-
er coboil pa3sHOCTBE MEXJy OTTOKOM (J, W TMPHTOKOM TPYHTOBBLIX
BOIO Q B TOPH30OHTANBHOM HANPABICHHH, NPH 3TOM BO3IMOKXKHOE
nepeTekanHe TCPYHTOBBIX BOJA B NOJACTHIAIOWMI  BOJOHOCHBII
ropu3oHT otrcytcrByeT, T. e. £=0. Onpenenserca 3ra BenMMHHA 110
JIAHHBIM O 3HMAEM CHHXEHHH YPOBHS BOJbI, KOTJA PACXOJHAS 44CTh
DanaHca rPyHTOBBIX BOJ NPEACTABAECHA TOJBKO MOA3EMHBIM CIO-
KOM, d PpPacxoJOoBaHHA HX Ha IEPETOK B 30HY A3palHH HE
HPOHCXOMT.

Tak, npH NOHWKEHWHW YPOBHA TPYHTOBBIX BOJ B 3HMHMI WIH
OCEHHE-IUMHHI TIEPHOT Ha BEMYUHY /32 Bpems Al Pa3HOCTE
MEXKITY OTTOKOM H NpHTOKOM BO[ COCTABHT:

h
LAl (148)

Kakx ortmeuaer B. E. Bojorpeukuif, 3uMHHil OTTOK TPYHTOBBIX
BOJl HA pasrpy3ky B BOJOHCTOYHWKH TIPHHAT TOXACCTBEHHBIM
OTTOKY B BECCHHE-ICTHMH TEPHOA BLICOKOIO HX cTOAHHMA. Takoe
JIONYIIEHHe SABASETCH HEONpaBIAHHBIM, 0CcODeHHO B paiioHax
JIOBOJILHO TepeceyeHHbIM penbedom, pasHeiMH rIyOHHaMH /IO BOJIBI
H HCPABHOMCPHRIM pPACTIPEACTCHHEM ElTMDCd]f:p]!EIK OCAAKOR MO
MAONIAJH.

Tak xak AHQUALTPAUMOHHOE NUTAHME I'PYHTOBHIX BOJ Onpele-
JSKOT € TIOMOUIBIO  pacCMAaTPHBAEMOro Meroja ToJIBKO JUis
NEePHONOB NMOAbeMa HX YPOBHS, TO IPH MalbiX riayOHHAX OO BO/LI
OCTAETCA HEONPECNEHHON BENMHYHHA pAcXOJ0BAHHA ITHX BOJ Ha
MCMApeHHe HAH BOCXOAMLIHH Tok Biaarn B 30Hy ajpauuu. [Moatomy
3a/1a9d COCTABJICHHA Dajlanca TPYHTOBRIX BOI B IEiOM (HanpuMmep,
33 rojl) OCTAETCH HEPelIeHHOI.

Kpome pacyeToB BenMYMH NMHTAHHWS TPYHTOBBIX BOJI B NMYHKTAX
3A0KEHHA  OJMHOYHBIX CckBakuH mno dQopmyne (147) moxHO
BRIYHCIHTE YCPEAHEHHOE A [aHHOro paitoHa NHTAHME, TIPHHAB
BMecTo Af ¥y uX cpeaneapHdMeTHYECKHE BRIDRXKEHHS N8 pAaa
HHE.TII{}I],H.TEJI]}HHJ( CKBAXHH,

H. H. bunjeMan npeinoxun auajJorHuHblit  MeToj pacdera
BCAH4YHHBl HHQHABTPAUHOHHOTO NHTAHHA TPYHTOBBIX BOJ BECHOM
NOcAe CHEroTasHW#A, TPUHAB ee paBHOM
Ah+ Az

Ar ’

(149)

rae Ah-—mnabnrogaeMoe NoBbILIEHHE YPOBHSA FPYHTOBLIX BOJ TOC/E
CHEroTasAsHHA 3a Bpems Af; Az—-penuuHHa, HQ KOTOpYIO YpOBEHh
TPYHTOBBIX BOJA CHH3MJIcA OBl 3a Bpems Af 3a cueT OTTOKa no
BOJIOHOCHOMY TIIACTY.
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[lpu sToMm nocnefuss BenHuHHa ollpefensercd N0 Ppa3sHOCTH
MEKTY MUHUMATTLHBIM NPEBECEHHHM YPOBHEM W TEM 3KCTpanosif-
UHOHHKIM YPOBHEM, KOTOPBIH YCTAHOBHIACA OBl IIPH NMPOAOIKEHHH C
I[p-E?KHEf! HHTEHCHBHOCTEHY 3IHMMHETD CHajda 1o Kpsmnﬁ ero Ao
MOMCHTA BECCHHEID MAKCHMYMA.

3nech, TAK We KaKk W B NPeNbIyIIEM MeToje, J0onycKaercs
MOCTOAHCTREBO BO BpeMEHH HHTEHCHBHOCTH nomienMHOro OTTOKAa 34
BLIYETOM NPHTOKA B AEPHO/IL! MOAbEMA H NMpeALIECTBYIOLIETO Cnaaa
VPOBHf, 4 TAKKE HE Y4YMTBIBACTCA B APYroe BpeMsA roaa pacxof
TPYHTOBBMIX BOJ HA HCNAPEHHE MK BOCXOMSAIIHIA TOK B 30HY
a47panuH. Bocxoagiumii Toxk BHaru ot YPOBHA NMpH r.rl:,rﬁHHe Jo BOBI
2—4 M, nns KOTOPOIl peKOoMeHyeTCs JaHHBIR MeToa, MoXeT 6bITh
BECHMA CyIecTReHHBIM, [To3TOMY pacueTHOE BOCMOMHERHE 3aMacos
TPYHTOBBIX BOJ Oe3 ydera HX HCMApPeHHs JETOM H B APYTHE CE30HBI
roga MOXET 5BITE- FHAYHUTENEHO 3aBBIUICHHBIM.

3a eech To/MIOBOMH UMK KoneDaHWA YPOBHA TIPYHTOBLIX BOX
Cpe/IHEroJIoBas BesHYHHA HHQMIBTpPALMH onpeneisercs no dop-
MyJe

Z(Ah+Az), (150)

H-",;p — 365 >

riae (Ah+Az),—noBbillieHHe YPOBHS TPYHTOBBIX BOJ COBMECTHO C
BO3MOMXHBIM TMOHHMKEHHEM €r0 BCNEICTBHE TMOA3IEMHOro CToKa 3a
KOHKPETHbIH NpOMEKYTOK BpemeHn Af,.

B. C. KoBaneBckuii npeanoxuil KOMIUJIEKCHBIH MeTOd OlEHKH
NMUTAHKUA TPYHTOBLIX BOJ MO PeXUMHBIM HAONKOAEHHSM B OJIH-
HOYHBIX CKBAXHHAX ¢ YYeTOM TEeHeTHHecKHX PpazTH4YHi Yycnopwi
GOPMHPOBAHHA PEXUMA MOJA3EMHBIX BOJI HA Pa3THYHBIX IEMEHTAX
penbeda. [Ipu 3roM BbITeAsIOTCH BHIbl PEXHMA MOA3EMHBLIX BOJI!
npupedHbiii (MnH nprOpeXHEIR), TEPPACOBBI, CKIOHOBKIH W MEHTY-
pedHblil (MM BOAOPA3/IENbHBIH).

Jns npupedHOro BHAA PEeXHMMA aMIINHTYAAa konebaHnil ypomHs
[PYHTOBBIX BOJ B YHCTOM BWJIE MJIH 30HA HAchlilleHus, obpa3zosas-
lagcs TpH MOMAbeME YPOBHSA, XAPAKTEPHIYeT TOYHO pPa3MephI
BOCTIOJTHEHHS 34M4COB TPYHTOBBLIX BOJ HA TEPHOA HX NHTAHHS.
CrnenorarenbHo, BETHYMHA TOCIEHErD

wAt=pAH, (151)

rome AH—noabeM YPOBHA TPYHTOBBIX BOJ B NpuOpexHOil 30me.
Taxas unTepnperalHs OHHAMHKH TOM3eMHBIX BOJl BOJH3H pek M
03Ep OTBEYAET YACTHOMY C/Iy4alk, Korja npurok 0y M OTTOK 3ITHX
BOJ1 (), CTaHOBATCA paBHeiMH, T.e. npu Q,=0, u npn
Q,=0,=0. Dror cayuail MMeeT MECTO HA HM3KMX M MJOCKHX
noiMax, rie B NepHoJ NONOBO/IbA YKJIOH NOTOKA BOJ paBeH HYMO

HIH MMEET MAJoE 3HAYEHHWe B TEYeHHE IUIMTENBLHOTO BPEMEHM.
B obmem ke cnyuae npu noanope Bon ¢, >(Q,, 9T0 BI3biBacT
MOJBEM YPOBHA TIPYHTOBBIX BOJ, HaCTO anBmeamU.mIi MOABEM,
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BLI3BAHHKI HHQHALTpanMell TalbiX BOA H KHAKHX OCAJKOB,
[Toaromy dopmyny (151) MOKHO NPHUMEHATE JMUIL HA HH3IKHX
moiiMax, BJAJNH OT peK, O3ep M JpeH mpd BeckMma Hersiybokom
YPOBHE BOABL IJTY ke (OPMYNY Mbl PEeKOMEHIIYEM U NPH riy0oKoMm
3aJleraHii YpPOBHA FPYHTOBBIX BOA. HO JUIS HEOrpaHHYEHHBIX B
MNaHe MOTOKOB BOJI M B OTCYTCTBHE HX TEpPETEKAHMA MO BEPTHKAIIH.
Hnsa teppacosoro supa pexwma, no B. C. Koeanesckomy, B
DajlaHce rPYHTOBLIX BOJ 33AMETHYK pOJIb MIPAET HEPABEHCTBO
npHTOKa @, H oTroka @, o2Tux BojA. PasHocTe mnociegHux
yuuThiBaetcs, no H. H. bungemany, nyrem npubasieHus k Beau-
YHHE BECEHHEro nojbeMa ypoeus Ah nononHure/llbHOH abCcoaHOTHOH
BEJINMHHBI CMana ypoeHs Az, KOTOPBIH NMPOHCXOAMT B OTCYTCTBME
HHOUIBTpauuK ocajkoB 3a pacueTHoe Bpems At MHTEHCHBHOCTE
CNaja YPOBHS NPHHHMAETCH PABHONH HHTEHCHBHOCTH HaOMIONEHHOTO
B TIPENUIECTBYIOUIMIA TCPHO TOHWKEHHS TOro XE YpPOBHS,
PazMepel roloBOro  BBINOJHEHHA 3aMacoB TPYHTOBLIX BOJ
onpenensior no dopmyne (150). Jng CKIOHOBOro BHIAA pexuma
FPYHTOBBIX BOJ XapakiepHa ciadas CBa3b 3THX BOJ € MECTHBIMH
HTMGC!'I}E]JHI:!MH OCATKAMH, KOTOPBIE PACXOIYVIOTCA B 3HAYHTENLHOH
MEpPEe HAa NOBEPXHOCTHBIA CTOK. KDHGEHHHE YPOBHA IPYHTOBBIX BOJ
NPOHCXOOHT NMPEHMYIMIECTRCHHO TIOJA BJHAHHEM H3IMCHCHHA 34NacobB
ITHX BoM, T.€ HX cpaboTkH (B Y4CTHOCTH, Pa3rpy3kH B BHJE
HCTOYHUKOB), d Tak¥ke, OYEBMIHO, MOANOPA FPYHTOBOrO MOTOKA.
[Ipu 3TOM pexuM MOTOKAa BOJ PEeKOMEH/YETCs paccMaTpHBATH
HC3ABHCHMBIM WM VIIOPAJOMEHHBIM, JUIS KOTOPOIro HCIOJb3YETCH
rotosoe peiedne Maiiy-byccunecka. [lo anamorum ¢ ITuM perue-
Huem B, C. KopaneBckHilt npeanaraer 3aBHCHMOCTE /A BEAHYUHBI
NPEBLIIIEHHS MOLIHOCTH BOJOHOCHOTO TOPH3OHTA HaJl YPOBHEM
pasrpyskH mnoj3eMHbIX BoJA H; oT BpeMeHu f; B BHJE

H,=PHe "), (152)

rne Ho-—mabntopaBuieecs NpeBblllieHHE MOLIHOCTH BOJOHOCHOTO
FrOPH3IOHTA HAJ YPOBHEM PA3rpPY3EH NOA3ZEMHBLIX BOM HA HCXO/AHBIH
MOMEHT BPEMEHH fy; o — KOIDDHLUHEHT HCTOLIEHHS, OnpeienseMblil
no JABYM 3amMepaM YPOBHs BOJBl B MOMEHTHI BpPEMEHH {; M f;;
B - koadpuusent, y4nTHIBAlONME CcTeneHb CBA3W pacxoja H Mol
HOCTH BOJIOHOCHOTO TOPH30HTa, ONpeAe/seMblil Nocine pacwera
koahduumenta o 3Hasn H, u Hy, 10 pa3HOCTH I3THX BElTHYMH
HAXOJNT PACHETHYIO BEJIMYHHY aMIIMTYABI (H3MEHEHHs) YPOBHS 32
BpemMs (f;—1t,) no dQopmyue:

Ah,=H,~ H,. (153)

Vmuomas Ah, Ha napaMeTp Y, Nony4aroT BeJIHYHHY NPHTOKA 3a
BBIMETOM OTTOKAa TPYHTOBBIX BOJA I MECTHOCTH, OKpYXaromen
HA0MHO/IATENBHYIO CKBAXHHY.

Jns  BogopaziensHOro BHAA PeXHMa TPYHTOBBIX BOJ, B
KOTOPOM WHQWIBLTPAIM# OCAJKOB YCHIMBAETCS W COM3IMEpHMaA ¢
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poaby FOPHIOHTANLHOIQ CTOKd, BCIHYMHHY NHTAHHA HAXOOAT, MO
bunaemany, ¢ nomomeio Gopmyne (149). Ilpu sTomM Bennunny Az
BHIYHCIIAIOT MO JIMHEHHOM 3aBHCHMOCTH WHTEHCHBHOCTHM CHWXKEHMS
ypoBHs Az/At; oT cpeiHell MOIIHOCTH BOJIOHOCHOTO TOPH3OHTA A, C
YYETOM pacqeTHOro mpomexyTka Bpemenw. Jlas nonydenus yka-
JAHHOH 3dQBHCHMOCTH PACYETHBIX BEJHYHH COTIOCTABNAIOT 3HAYEHHS,
HaNpUMeEp, 3IHMHETO CHHKEHHS YPOBHA H COOTBETCTBYIONIHE CpejiHue
MOIIHOCTH MOTOKA /iy, B MEPHOALI OTCYTCTBHA NMUTAHHA TPYHTOBBIX
BOJI CBEpXY.

Onenupas B uenom Meron B. C. Koeanesckoro, neoOxomaumo
YEAd3dTh HA CIHEMYHOINZE:

1) pasjenenue cnocoDOB pacyeTa BEJHYHH NUTAHHA TPYHTOBBIX
BOZI € yueToM ocobernocTeil 6a1anca TPYHTOBLIX BOJ, CBOHCTBEH-
HbIX PadIMYHBIM THNAM HX peXHMa, ABJISETCH BechMa NepcleKTHB-
HbiM H MNONOXKHTENLHBIM METOIHYSCKHM NpPHEMOM,

2) GonwumHCTBO cnocobOB pacueTa MATAHHA AHAJIOTHYHO METO-
muke H. H. bunnemana, nostomy 3aMeuanus no HHM OCTaKTCA
TPEHKHUMIM,

3) pacder MOA3EMHOro OTTOKA 34 BBIYETOM NMPHTOKA FPYHTOBBIX
BOJl C MCMOJIB30BAHHEM pellieHHs ByccHnecka CBS3aH ¢ fONYIEHHEM
NOCTOAHCTRA YEJIOHA MOTOKA, YTO BpAd JIH INIPHEMJIEMO, TAK KAK 3Ta
BCJIMYMHA Hauboslee HM3MEHYHMBA BO BPEMCHH,

4) s MeRAypedHOro pexuMa TIpYHTOBBIX BoJ Tpedyercs
JI0BOJIBHO FPOMO3/KOE BCIOMOraTe/IbHOE MCCNEAOBAHHE HIMEHEHUH
YPOBHS BOJBI BO BpPEMEHM B 3aBHCHMOCTH OT MOIIHOCTH MOTOKA
BOIO NpH OTCYTCTEHH TNHTAHHA 3THX BOX CBepXY, 4UTO HE BCerja
HMEET MEcTO B Hatype.

OO0uee ans Beex pPAacCMOTPEHHBIX METOMOB — OTCYTCTBHE B HHX
MPHEMOB OTIPE/IE/ICHHA NEPETEKAHNs TPYHTOBLIX BOJ B MOJCTHIAIO-
I1H€ HAMOPHEIE BO/IOHOCHBIE TOPH3OHTHI, a TAaKKe LeNbHOH MeTO/IH-
KH coctaBneHds OasaHCOB BOJ 3a rofoBOH LMKA H B LENOM Jis
PEYHBLIX Bﬂ,I[GCEGPDB.

B cBs3u ¢ pazpaboTkoil MeToAMYECKHX YKa3anuil no ruaporeo-
JIOTHYECKOH CBEMKE Ha 3aKpbITBIX TEPPHTOPHAX, ABTOPOM mpeano-
KeH NpHONHKEHHBI METOM OUEHKH JIEeMEHTOBR DanaHca rpyHTOBBIX
BOJ 10 PEKHMHBIM JIAHHBIM B OJMHOYHBIX CKBaXHHaX. CylIHOCTh
3TOrO METOMA 3aKJIloHaeTcd B npuMeHeHuu dopmynst (151) kak ana
NEPHOAOB MNOABEMA YPOBHHS TpPYHTOBBIX BOa, korma AH=>0 u
BHIMHC/ISETCA MHPHALTpAUMA aTMOChepHbIX ocaakosB w, >(, Tak H
JUIR  TIEpHOJOB nouukeHus ypoBHs AH <0, s KOTOpBIX Bbi-
YHCIIAETCA pacxojl TPYHTOBBIX BOJA HA CYMMApHOE HCHapeHHe H
OTTOK BJI4ATH B 30HY A3pAllHH. 'ﬂpu ITOM TMNEPETEKAHHE BOO IO
BEPTHKANM OTCYTCTBYeT W wlAi= —pAH,,, rne AH_., — H3MeHeHHe
YPOBHA 3a nepdona ero cnaga Af; u—WHTEHCHBHOCTb HMCNapeHus
PYHTOBBIX BOJ WM OTpuuarensHoe nuranne;, AH_, <0.

Takoil npHeM pacyera TMTAHWA HE BLI3BIBAET COMHEHHH IpPH
HEOTPAHHYECHHOCTH IPYHTOBOrO NOTOKA B nnase, xorna @, =0, wiu
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Q,=0, Q,=0--npu OTCYTCTBHH BEPTHKANBLHOIO BO/I00DMEHA
JAHHOTO BOJOHOCHOTO TOPH30HTA ¢ NOACTH/IAOILHM,.

DTOT METOJ NPHEMIEM [UIA PaBHHHHBIX TEPPHTOPHH H MECT,
JHAYMTENbHO Y/IAJIEHHBIX OT [MOBEPXHOCTHBIX BOAOTOKOB, BOZOEMOB,
C KOTOPBIMH TH/IPABIHYECKH CBA3AHBI TPYHTOBBIC BOABI, a TaKKe
npH  OJHHAKOBBIX YCIMOBHMAX VYBIAXKHCHHA Hd MNOBEPXHOCTH H
OTCYTCTBHH CBA3ZH C HANOPHBIMH BOJAMH.

B cnyqae naxoxaeHus HabmoaaTebHOH CKBAXKUHEL HA HEPOBHOM
NOBEPXHOCTH TIPH Pa3HOH pPacTHTENBHOCTH B PAHOHE BIIMAHHA JIpen
M MOBEPXHOCTHBIX BOJZOTOKOB DPAa3sHOCTh MEXAYy NpHTOKOM @, H
OTTOKOM BOJbl (0, HA pacyeTHOM y4yacTKe He paBHa Hymo. EciH x
TOMY Ke rnyOunel 0 Boawel Donee 5-—6 M, nNpH KOTOPHIX 3HMHeE
OXJIAXICHHE TOYB HE BHI3BIBACT CYIIECTBEHHOTO TOKa BJIarH B 30HY
AIpaluM, TO YKa3aHHad Pa3HOCTh NPH OTCYTCTBHH MHTAHHA CBEPXY
(w=0) mns 3umHero nepmoja omnpemenserca no Qopmyie

& I-,-Qidrszuﬁﬁ,, (154)
rae At,— nNpomo/KUTENLHOCTE 3MMHEr0 NEpHOMA, KOrja NHTaHHe
TPYHTOBRIX BOJ OoTcyTcTBYeT; A H,— M3MeHeHHe ypOBHA TPYHTOBBIX
BOJ 34 TOT X€ NEpPHOI; F— nnomans YYACTKA.

Jonyckasa nocrosHCTBO BO BPEMEHH BHIMHCIEHHOH mo dopmyne
(154) MHTEHCHBHOCTH NMPHUTOKA 33 BLIYETOM OTTOKA B TEYEHHe roja,
MOXHO JUIs 10doro NpOMEXYTEA BpEMEHH At BEIYHCIATH BEMHYHHY
MUTAHWA TPYHTOBBIX BOJ B BHIE

Kb _Ar
h&r—u(ﬂf MAH,), (155)

rae AH —un3MeneHue ypoBHS TPYHTOBBLIX BOJ 3a pacueTHBIH NEpPHON
BpeMenn Al

Bce paccmorpennbie 3/1ech MeTolbl DasupyloTcs Ha AAHHBIX
HaOmoneHuit 3a  peXXMMOM TPYHTOBLIX BROA. Bmecte ¢ 3THM
JACNYKHBAKOT NPUMEHEHHS M METOJbI, OCHOBAHHBLIC HA TpeaBapH-
TENLHOM  ONpeJesieHnd  JJeMeHToB  obuiero  poasoro Oananca
KOHKPETHBIX YYaCTKOB CYIUH, HANPHMEDP CKJOHOB BO3IBBIMICHHOCTEH
H papuuH, [Ipuyem kaxawiiil onemenTt pognoro bananmca w3yyaercs
IKCMEPHMENTANBHO (C MOMOIIBIO TeX MIH HubIX npubopos), a
PEAKHM TPYHTOBBIX BOM XdPaKTCPH3IVETCA N0 JdHHBIM OJHHOYMHBIX
CKBaXHH.

U. b. BonkuyH mupoko HCnojab3yeT Meroj obIero BoAHOTO
Dasanca ywacTka CyWIM s ONpENE/NeHHA BeMHYHHBI NHTaHHA
rPYHTOBEIX BOJ cBepxy. B kavectse npuMepa MM BHIOpaH psaj
CKTOHOB M joroB B Oaccefinax Maneix pexk Ha Banpaiickoi
BO2BLIINEHHOCTH — 3KCNEPHMEHTANILHLIE  BOJHO-DANIAHCOBBIE BOJIO-
cobopwr Bannalckoll Hay4HO-HCCNEN0BATENLCKOH TI'HAPOIOTHYECKOH
nabopatopun uMm. B. A. Ypeisaesa (BHHUIJI).
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Hﬂq)ﬁﬂhTPﬂlIHGHHGE [MHTAHHE TIPYHTOBRIX RBOJA Ha OTHEMBILIX
CKJIOHAX BOAOCOOPOB pPACCYMTHIBAETCH NO YPABHEHHIO BOJHOIO
Dananca sonbl a’lpauuu (B oboznavenusx Bonbsduyna):

Wo=M+X-=Y,,—E,—AU,,,+AU,, (156}

rae M-—cnoi BOMOOTHAYM M3 cHera; X -—KOJMYeCTBO OCAJIKOB,
BBITIABUIKX 34 PACYETHBIA NMepHOO; Y,.,~—TOBEPXHOCTHBIA OCaflokK,
0DYCJIOBNEHHBLIH CHErOTAAHMEM HIH BHINAJEHHEM aoxaa; £ — Hcna-
peHHe ¢ Mo4YBbl (B NepHOObI CHErOTASHWS — HCNAPEHHe ¢ NOBepX-
HOCTH CHEXHOTO MOKpoBa H ¢ npotanun); AU, — norepu Boabl Ha
AKKYMYJIAUMIO B NOHWAKEHHUAX Ha nopepxHoctH ckinona; AU, — nore-
pﬁ Ha OOBEIEHHE BMAXHOCTH BCEH 30HE 43pdalliHe. a0 JIMAYUCHH A
HAWMEHBIIEH BIaroeMKOCTH (CO 3HAKOM MMHYC) HIM OTAada
HEGHTK-& BIMATH HAO HﬂHMEth[IEﬁ BIATOCMEKOCTEID H3 BCPXHHX CIIOCE
Mo4Bbl (CO 3HAKOM IUIOC).

Vpapuenne (156) aHaNOTHYHO HALIEMY BBIPAKEHUIO BeTUYHHBI
ITHTEI.H[EJ:? FPYHTORBBIX BOO [ONH Y4YACTKA CYLIH, KCI'['OPDE HMEST
BHT -

wAt=X—(Z-K,)+(¥,~Y,)-D, - D,. (157)

rie X —atmocdepibie ocaaku; K| — KOHJAEHCALHA BOJIAHBIX TIAPOB
Ha MOBEPXHOCTH W B 30He ajpaumu; Y, u Y, —npuroK M OTTOK
MOBEPXHOCTHBIX BOJ HA JAHHOM YHacTKe, Z— CyMMapHOE Hcnape-
HHC, BEMHOMAKOLICC HCNAPCHHE C© NMOYMBLI, TPaHCTIHPATIHKO PACTCHHA-
MH, HCOApeHHe C BOAHON MOBEPXHOCTH M cHera; D, -— uiMmeHeHHe
janaca  BOALI HA MNMOBEPXHOCTH, BKMHYAA AKKYMYIAUHKY €2 B
MOHHKEHUAX, BOJOEMAX W BOJOTOKAX 3a BpeMsa At; D, —H3MeHeHHe
janaca BOJAB 3a TO Ke BpeMs B 30He aspauMd (0T JHEBHOM
MOBEPXHOCTH [0 MAKCHMMANbHOTO MNONOKEHHA MOANEPTOit Kanwi-
NAPHOH KaHMBl HAZl TPYHTOBBIMH BOJAMH).

Bee anementnl Boamoro GanaWca Ha TMOBEPXHOCTH W B 30HE
a’panliy onpeaessroTcd OBUIENPHHATLIMU B THAPOJIOTHH H HApOTe-
ONOTHH Metoamu. PacueT cpermuux BenHuMH HMHDHUILTPANHOHHOTO
MUTAHHA TPYHTOBKX BoA Juis BogocObopa M. b. Bonbguys npousso-
JMT pa3sHeIMH MeTofaMu. B wacrtwoctu, M3 BoaHoro Gaianca Ha
MOBEPXHOCTH M B 30HE aJpauuu clegyer

W.=X+K—Ypu— E—AUyu— AU, —y+1, (158)

riue W;,—cpc,u,lmﬂ BEMHYHIHA HlI{pHﬂthﬂ]Il{OHIIGFD MHTAHHA [‘p}-"l-]-
TOBBMX BOJA Ha BoAocbope 3a JoboH NPOMEKYTOK BpPEeMEHH;
A —KonuuecTBO BHIMABUIMX OCAJIKOB; K-—NOANHTRIBAHHE 30HHI
a’xpaiui TPYHTOBLIMH BOJaMH; Y., —-NOBEPXHOCTHBIH CTOK C
sogocbopa; £-—mucnapenne ¢ BomocOopa (3a BeIMETOM KOHEHca-
uuu); AU, — H3MeHeHHe 3anaca BOJbl HA NMOBEPXHOCTH Boaocbopa;
AU,—wu3MeHenHe 3anaca B/ard B NOYBOTPYHTAX 30HBI a3palliK;
Y—B0A03a00p Ha XO34HCTBEHHBIE HYXKIB, T)-——BO3BpaT B pPeKy
paHee H3IBATHIX BOJ.
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Bce cocrapasiomme ypapuenus (158) npeacrasasior coboii
CpeaHHe Mo BOAOcOOpY BENHHYHHEL, NPH 3TOM KOMMNOHEHTH A Unon H
AU, moryt ObITh NONOKHTENHLHBIMH H OTPHUATEbHLIMH.

hptﬂﬂaIHETﬂH TaKkKe METoA BoaHoro Oanawca nepsoro or
MOBEPXHOCTH BOJOHOCHOID T[OPH3OHTA.

C}I’EILHDETI} JTOT0 METONA CRBOAMTCA K OINPENCEHHIO OTpHuA-
TeNbHBIX COCTABJIAIOLIMX BOAHOro DanaHca YKa3aHHOrO FOPH3OHTA.
Tak, BennyuHa HHPUILTPANHOHHOTO NMHTAHHA TPYHTOBLIX BOA Ha
romocbope

:|=Erp"|" er""’ﬁUrp"l" wi, (159}

rae Erppacxo[ rPyHTOBBIX BOJ B 30HY a3palHH Ha BOCNOJIHEHHE
UCTIAPHBILEHCA BiarH; Yrp— CTOK IPYHTOBBIX BOJ B PYC/IOBYKO CETh,
APEHHPYIOLIYHO  BOAOHOCHBIH mnact; AUr,—u3MeHenHe 3anaca
FPYHTOBBIX BOJ 3a pacyeTHwulil wHTepBan BpemenH; W' — nonsem-
HeIiT  BOgOOOMEH paccMmaTtpHBaeMoro Bogocbopa € COCEAHHMH
HacceiinaM.

B pabote W. b. Boandiuyna nansl pekOMEHAAnMH MO oOnpeae-
NMEHHIO  TIEPEYHCIIEHHBIX 3MeMeHTOB OanaHca ¢ HCNONb30BaHHEM
PEXUMHEIX NAHHBIX 00 YPOBHSX I'PYHTOBRIX BOJ, /I pacyera X
HCMAPEHUA, 3 TAKKE PACCMOTPEHB NPHMEPBLI pacyeta HHPHILTpa-
UHOHHOTO NHTAHHA B paspes’e roja.

B. E. Bonorpeuxwmii, n3yyas konebanus ypoBHS IDYHTOBBIX BOJ
Ha ckaoHax Jorop  Banpaiickoill  BO3BBIIIEHHOCTH, B Ka4ecT-
BE OCHOBHOI'D HCNONL3IOBAI MPHHLHIT, HpEMGKﬂHHHﬁ BIEPBLIC
B. I'. Tkauyk, KOTOPbIi BHLIYHCAAN HHTEHCHBHOCTH MOA3EMHOTO
orToka no dopmymam (154) u (155).

Benmuuny nmapamerpa g s NEpHOfOB MOJLEMA YPOBHSA BOJEI
OH TPHHHMAJN PaBHOH PA3IHOCTH MEXAY NOJHOH M HaHMEHbILEH
paaroeMkocTaAMH. [aa nepuomos ¢ Gonbiunoi amMnouTynoi koneba-
HHA YPOBHA [PYHTOBBIX BOJ JOJKHO YYHTHIBATHCH COJEpPKAHHE B
EATIHIMAPHOH KaHME H HHXKE }"pﬂBHH BOOLI 34dIEMIEHHOTO B
nopax rpyHTa Bosayxa. [lpw 3tom napamerp P BhIMHCISETCH
TAKKE NO PaAIHOCTH MEXNY KanHIApHOH M HaWwMeEHbIleH Biaroem-
KOCTAMH B 0OBEMHOM BLIPAKEHHH.

,[lJ'IFI HAXOXKOACHHHA CKOPOCTH MOHHXCHHA }'pUBHH Fp}'HT[}BhIK BOT

w AH "
B 3HMHHH NEpPHOA, T. €. BEIHYHHBI E-!’ no Kaxaoi wWabmopa-

TENLHOH CKBAKHHE CTPOATCH TrpadMKH CBAIM HTOH BETHYHHBLI C
AH
raybusoit z mo BoAm, T.e. E3=f(z],
]

,[[IIH OLUEHEH TOYHOCTH BhIYMHC/ICHHA NMHTAHHA FPYHTOBBLIX BOJ
CONOCTABMANNCHE HIMEPEHHBIE BEJIHYHHBI HIMCHEHMA BIArO3anacoB B
J0HC d3pdnHH C BRIMHCICHHBIMH 1O YpaBHEHHIO

AU =X—Y—-Z—W, (160)
02



rie AU,— W3MEHeHHe BJIar0o3anacoB B 30He aspaiun; X — ocajku;
Y -——noBepxHOCTHRIA CTOK; Z—HWcnapenuwe ¢ no4sbl; W -—nuranue
IPYHTOBEIX BOJA, KOTOpoe omnpeaenserca mno dopMyne, anajo-
rugHoit  (1593).

Buraicnennsie senudnHbl A U, oTknoHaAMCh oT HaONroOAEeHHBIX B
cpenHem Ha +20%, xora kpaiiune w3 HMX pacxomuuucs no 70%.

OUEHKA MOJEMHOIO CTOKA

[MoaseMubiif CTOK B rOPH3OHTANLHOM HANpaBIeHHH — OJIHH W3
OCHOBHBLIX 3JIeMeHTOB 00llero BoaHoro Oanadca Cyllid, B YaCTHOCTH
Oaslanca TPYHTOBBIX Boi. B 3rom ypaeHenuu (6) OH npeacraBieH

4
F
APHTOK TPYHTOBBLIX BOJ, MOCTYNAIOUIHX HA MJIOMAAB Oanancosoro
}"IRETKH HIIH 3J1eéMEeHTa TIOTOKA F, BTQPHH—GTTGK l"p}l'HTCIBI:IJi BOIO C
TO K€ IUTOLAAM 33 TNPOMEXYTOK BpeMeHH Afl.

B OonemmuCTBE TpHBENEHHLIX BBILUIE YPaBHEHHH 3TOT CTOK
BLIPAKAETCA BLICOTOH CNOA BOJBI, CTEKAKILUEH HIH NpHTeKatouei 3a
eIMHHLY BpEeMEHH Ha eanHuny mwiowany QfF wuau 3a spems Ar:

Q_&r.
F

JIng SKCTpanosiAilHH BEJMYHH CTOKAa 10 MUOIIANH HWAH JUIA
COMOCTAB/NEHHA €70 BEJAWYHH B PErHOHANBHOM MMaHe pacxoibl BO-
Abl ) nepeBoAAT B MOAYJH CTOKa 1o dopmyJam

_— ____Qu e
M_Eﬁ,4F’

h

T

BESTHIHHAMH %ﬁr H == Af, rae neppas BeJIMUHHA BoIpaxaer coboid

(161)

rne M-—wmonayns, nogzeMuHoro croka, nf(cckm?); Q,— pacxon
noA3eMHOH BOJbI, BhITEKalOUIed 4epe: 3amMbIkalolllee cedeHHe WM
koHTYp OanancoBoro yyactka peunoro sogocbopa, M*/cyr; h,— Bbl-
cOTd CNOA CTeKawIled BOABI, MM/ TOI.

Ha oneMenTapHbIX y4actkax (2JeMeHTAX MOTOKA), a Takke
DanancoBeix BOAocOOpax B MpoMexyTOHIILIX pacyerax (Npou3Bo-
JAMMBIX 10 ONEHKH MOAYJAA cToKa M3 Oojsinoro paiona sojocbopa
PeKH) MONB3YHTCA Pa3HOCTBIO MEXKAY [PHTOKOM H  OTTOKOM
NOMA3EMHBIX BOJ B TOPU3OHTANLHOM HANpaBIACHWH HAa pPacyYeTHBIX

y4acTkax, T.e. BENHYHHOMH 9—1;9—{

nﬂﬂEEMHHﬁ CTOK 134 CIOHHHIY BpEMEHH B BEPTHEAJILHOM
HANPABJICHHH WJIH HHTCHCHBHOCTE HHCXO/AIIETO NMEPETCKAHHA I'DYH-
TOBBIX BOJA B NOACTHIANOILIHA MEXKIUTACTOBLIH BOJOHOCHLIH ropH-
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30T (£>0), a Takke Bocxomasulero neperoka (£<0) paccMoTpeHbl
BhIIIIE MPH OleHKe BeJTHYHH WHTEHCHBHOCTH MHTAHUA TPYHTOBBIX BO
CBEpPXY M neperekanuda. Pa3nocte Mexay NPHTOKOM H OTTOKOM B
TOPH30HTANLHOM HANpaBJCcHHHW, B3ATad ¢ ODpPaTHRIM 3HAKOM,
20 0,-0y
F ~ F
Horo croka. Ha 9Ty pa3HocTh yBeJIMUMBAETCA B PacyeTHOM
aneMeHTe (cM. pHc. 1) pacxox npurexkarollled TPpyHTOBOH BOAbI B
ykazaHHoMm HanpasiaeHuu. Pacxomwl Boawt O, W (0, B 0DBEMHOM
BBIPAKEHHM CBA3dHBI C NpHpallleHHeM HX N0 TOPH3OHTaM Clie/lylo-
MM obpazom:

. BbIpaxaer co0oil MeCTHOE NONOJIHEHHE NOI3EM-

Q=01 =4:0. (162)

Anrebpaudecknii 3HaK nepel NpaBoil 4YacThI0 3TOTO paBEeHCTRA
3apucHT o1 abcomoTHeIX 3Hawennit @, W (O, W yKalbiBaeT Ha
yeenugenue croka npu A,Q>0 unn ymensinenne ero npu A,Q <0.

B uensx cokpauenws obo3naveHnii 3anucu [Hanpumep, cM.
ypasHenue (64)] uHOrga paznocTe MEXIY MPUTOKOM ¥ OTTOKOM B
I'GPH'IEJHTBHBHBM HHT[FHEJ’IEIIHH GED'T]HE[‘-IEI-CIT TakK:

0,—-0,=A0. (163)

Bce ykaszaHHble 3€Ch BEJMYHHBI OTHOCATCA K JIEMEHTAPHOM
DanancoBoll MIomMAAN WA IJOWE@AH SneMenta noroka F. Jlns
0003HAYEHHUA TNIPHPAIIEHHd pPacxo/loB MOTOKA BO BpPeMEHH B
cedenusx 1 m 2 (oM. puc. 1) NpuHSTH BhIpAKEHHS

AQ,=0,—01e; 80,=0,— 0., (164)
riae Q,, O,—pacxo/pl NOTOKAa B BEpXHEM | M HIKHEM 2 CeueHHAX
Ha JaHHbIH MomenT BpeMeHdH (>0; QOy., Qs.—TO0 Xe s
HayajJbHOrO MOMeHTa =0, OTBevalolllero OKOHYaHHIO YCTAHOBMB-
IETOCH JIBHKEHAA BOJBI.

[Ipu cocraBnennu BanaHca NOA3EMHBIX BOJ HMEHTCA B BHIY
JBd aclekta pacdera:

1) ouenka anemeHToB Oananca 1S 2NEMEHTOB TNOTOKa HpoO-
BOJMTCH MO PAaCUeTHBIM MOAYYACTKAM, BBIJICJCHHBIM BJOJL CTBO-
pPOB  MeXIy CpeiHnmu cedenusmu M u N B paspese (cwm.
puc. 1), a B miaHe- MeXAY JAHHHUAMH TOKa, OTCTOSLIMMH JIPyr
OT JApyra Ha paccrosHud | M, NpH OJAHOMEPHOM MNOTOKe, a aid
ABYXMEPHOTO TIOTOKAa——B BH/IE MHOTOYroJibHHKAa, CTOPOHBI KO-
TOPLIX NPOBOAATCH TOCPEAHHE Mek1y DOKOBBIMM M UEHTPAaNBLHOH
CKBAXHHaAMHM (CM. pHC. 5);

2) ouenka Toro xe Oasianca [I8 aBTOHOMHBIX 0alaHCOBBIX
V4ACTKOB, HANPHMEP YYACTKOB MEXIypeqHil, CKJIOHOB, M LEJhIX
OacceifHOB ManbiX M CpPe/IHHX pekK.

Taxk kak B DanaHCOBLIX pacyeTax BeHYMH TOA3EMHOTO CTOKA BO
BHHMaHWEe NPUHUMAIOTCA paHee BLIYMHCNEHHbIC BEJTHYHHBI THTAHHA
IPYHTOBBIX BOJ CBepXy wAf, nepereKkands HX 1o BepTukamu eAt, a
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TdEHE BeJIHYHHA H3IMEHCHHA 3anaca Fp}"HTCIBHK BOO 34 ]'[EI'.IHU,[[
Habmonenuidt pAH, TO BHAYane OCTAHOBHMCH Ha ONpeIe/icHHH
nocie/Hed BeJIHYHHEL.

Pacyer HIMEHEHWS 3aNACOR TFPYHTOBBIX BOJ

IMox W3meHeHHeM 3anacoB TPYHTOBHIX BOJ NOHHMAETCA YBEJH-
yeHWe (MpH NMOBHILICHMH WX YPOBHA) WIH yMeHblueHue (npH cnaje
YpOBHA) EMKOCTHBIX TIPAaBHTALMOHHBIX 3anacoB 3THX BOJ Ha
OnpeeNeHHOH NUIONIA/ M 34 PACUYETHLIA NPOMEXKYTOK BpeMenu Af
[4]. PasnuuaroT W3MeHenMe 3anacoB TPYHTOBBIX BOJ B MNpefenax
naomanu 3neMCeHTa NMoTOoKa FI H B npeaenax Bonslloro YIaCTKA,
paiioHa # JAawe Bcero pevHoro Bogocbopa nuolansto L.

Hsmenenue 3anacoe 2pyHmossix 600 3a spema At é sude sbicombl
104 600bl 6 3demenme | nomoka

(MAH),=pAH,, (165)

Fe i —HH/IeKC, YKa3biBaIoWMil Ha HOMEp  PacyerHOro 3aeMenTa
NOTOKA; p;— FPaBHTALHOHHAA BOMOOTAAYA BOJOHOCHKIX IPYHTOB M
nopog 30HBI EBPEIIHH B €€ OCHOBAHMM MM HEJOCTATOK HACHIIICHHA
nocieaHux (B npeaenax noabéMa ypoBHa Boawl);, AH,=z,—z, —
H3IMEHEHHE YPOBHA TPYHTOBBIX BOM; Z, W Z,~—TJyOMHBI IO BOJLI B
Hayajle H KOHUE npoMekylka BpeMeHu Af.

HUamenenune ypoeua Boawl AH (cm. puc. 1) onpenensercs no
HaOMOJeHUAM B cpejlHei CKB. 2 (NpH NasHBIX KoJeDaHHAX YPOBHA
BO BCEX pacueTHLIX CKB. |, 2, 3) niau c yyeroM kKoneDaHWi BO BCex
pACHETHBIX CKBAXHMHAX (LPH PE3KO M3IMEHANOUMXCA KoJsieGanuax
VPOBHA B 3THX cKBawmunax) [4].

Tak kak pacyetHas muollaak F; B pacdeTHOM 3/EMEHTE
COCTABJAET OT BCEH rnuollanM Boﬂ;mﬁnpa OTHOCHTE/ILHYIO BEJIHYHMHY
1, TO JAEHCTBHTENLHO OTHOLIEHHE

n=F/Q. (166)

Ecnn u3MeHenne 3anaca rpyHTOBBIX BOJI B 3/IEMEHTE | OTHECTH K
e/IMHHIle TNoland Bcero somocbopa, To OymeM HMeETh

(MAH )i=nAH,. (167)

Jlepad 4acTh paBeHCTBA BBIPAKAETCA MO OTHOLUEHHIO KO BCEi
motaau sogocbopa. IMpu aroMm 00¢ HacTH paBeHCTBA H3MEPAOTCA
B MHJUIMMETPax CJHOA BOMbl, pacnpeieeHtoi paBHOMEPHO NO
miow@aam Q.

Haa eodocbopa pexu uau asmonomMHO20 OAAAHCOB020 YHACHKA
naomaneo £ H3MEHEeHHE 3amaca [PYHTOBBIX BOA B ODBEMHOM
BhIDAKEHHH 3a BpeMsa Af paBHO

(KA H)u Q=Y (LAH,F,), (168)
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rie (uﬂiH ):p'"' CpeIHEB3BElIEHHOE TO TJomaad Bogocbopa wu3-

MEHEHHE 3aNacoB TPYHTOBBIX BOJX B BHIE BBICOTHI CJlof BO-

Abl; F,——nnolllaib 3JeMEeHTa NMOTOKA WM pacYeTHOro TNOAyHacT-

Ka I, JJI1 KOTOpPOro paHee MoJly4eHbl BeJHuYMHBI My, AH;; n—uuc-

JIO  pacdeTHBIX 3JIEMEHTOB TOTOKA MM MNOAYYACTKOB, MNpHYEM
n

Q=) F.
1
H3 dopmynnr (168) cnemyer, 4ro

i{}lr‘-ﬁ H.F,)

(A H)p =T,

5 (169)

[lpn HenocrosucTRe no niomany napamMerpa p; wHeobxogumo
YYHTHIBATHL pacnpejelieHus ero H BeandMusl AH; no nunomamu
sogocbopa. C 3Toil nenbio npeaBapuTENbHO COCTABIAIOT KapThl | H
AH, xotopele 3ateM CcoBMelaloTca Mexay coboi B mno3sonsitor
COCTABMTL 000DIEHHYIO KapTy pacnpefefieHua BenHunHnl pAH Ha
pacueTHsIl nepuoa Al

Kaprul nmapamerpa | coCTaBasiOT Ha OCHOBAHHH 3KCNEPHMEH-
TaJILHLIX 'DI'IPE,I[EJTEHHﬁ BEMHYHH BROJOOTIAYH H HEJOCTATEA HACLI-
IMIEHHA TOPOJA MO KakJ0oH JNHTONOIHYECKOH pa3HOCTH (CYrJTMHKH,
CYNECh, MECKH, rajieyHHKH H T. 1.) € YYETOM JINTOMOTHYECKOH KapThi,
rybun go Boabl m Konebauuit ee ypoBHeii.

Jns kaprorpadbuposanua seauundnl AH 3a Ttor e npome-
KYTOK BpeMeHH Af HCNONL3YHOT KapThl THAPOM3OTHIC, COCTAB-
nennsle Ha Havano (1=0) m kowen (1>0) pacyerHoro npome-
#wyrka Ar. Takoil cnocod obgzareneH ans aBTOHOMHLIX Oanaw-
COBBLIX Y4YACTKORBR, THOE CETH Haﬁ,’![{]ﬂﬂ'rﬁﬂ!:l{ﬂx CKBaXHH CrylLUcHHAA.
[lpn wegocTaTOYHO TYCTOW CETH CKBAKHH JUIA GOJBIIMX BOJO-
cbopor H palloHOB MOXKHO IKCTPanofHPOBATHL pacyeTHble Be/H-
ynnel AH, 3asucsigne ot raybMHBI 00 BOABI Z M JMTOJIOTHH TO-
PO OCHOBAHHMA 730HBI d3palMH M BEPXHHX 4YacreH BOJOHOCHO-
ro ropusonTa. Jlns 3ToH nenM BLIABAANOTCH CBA3ZH BeaumuuH AH
H Z.
Ouenb BaXHa kapra CpPeHUX riyOWH M0 rpyHTOBOH BO/bI HA
CPeIHIOIO JaTy MpoMexyTka BpeMeHH Al [lns nonyyenus obocHo-
BaHHBIX 3aBucHMocTell pAH=f(z) n AH _=f,(z.,) 1omkuo 6biTh B
KakJI0M padoHe, BBIIEJIEHHOM N0 0DIIMM THAPOreoJorHYecKuM
yeaoBHAM (reoMophosiorns, MUTONOTHA FPYHTOR M NOPoAd, rayduHbl
N0 BOABI), HE MeHee 5—7 pacHeTHBIX 3JIEMEHTOB MNMOTOKA H [0
15—20 wabaromare/bHBIX CKBaXHH.

Vpapuennsa ceasn enudH AH u z Moryr OblTh pasnuuyHBIMKH B
3aBHCHMOCTH OT 3HAYCHHA NapaMerpa |, coCTaBa PaCTHTENLHOCTH,
penbeda AHEBHOH TOBEPXHOCTH, JIMTOJOTHH NOPOA, a4 TakKxke
HAJIMYHSA MJIH OTCYTCTBHSA NepeTekKaHHs IPYHTOBLIX BOJ B MOACTH-
NalolMe BOJOHOCHBIE TOPH3IOHTHI.
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Pacuer noasemMuoro croka

Pacuem zopuzonmaibnozo Nod3emnozo c¢moxka 048 IAeMeHMOs
nomoxa (cM. puc. 1) npou3soauTca BHA4ANE 3a KakJblH pacyeTHBIH
NpoMeKYTOK BpeMenH At, ucxoas u3 opmyisl (6), ¢ yueToM paHee
nonyyeHHsIx gaHuweix pAH, wAt u gAt, B BuOe

%;Qm::paﬂ-wmﬂm (170)

Bce ciaraemsie B Mpapoill 4acTH paBeHCTBA oMpeJenAOTCA MO
PEAHMHBIM JIAHHBIM PACCMOTPEHHBIMH BbIIlIE METOMAAMH (KOHEHHBIX
pasHocTel, aHAJIMTHYECKHH, MeTol ypasHenwii cesasw um ap.). [lo
CYILECTBY, TAKOH pacueT BHIMONHACTCA ABTOMATHYECKH YKe TpH
BLIYMCIEHWH TI0 COOTBETCTBYIOUMM dopMynaM BenuuuHbl wAfL.

?pHEiFI MECTHOE NMOMOJTHEHHE TOPHIOHTANTEHOTO TIOA3EMHOTO CTOKd
€&

‘,,
CYMMAPHOTO MO/3¢6MHOTO CTOKA B 3aMbIKAIOMIEM CTBOpe Bogochopa
uiaM DacceiiHa pekH, a Taxxe moboro apyroro danaHcoporo paioHa
(cM. BmKe).

B ClIY4adx OrpaHH4YcHHOI O KOJMHYECTBA PACHETHRIX ANEMEHTOB
MOTOKA HA JIAHHOH MECTHOCTH mnpHTok (), WM OTToK (, anda
JIAHHOTO Y4acTKa MOXKHO BulYMCIHTh 10 Gopmynam Hdapceu, dionon
H KameHckoro wucxoas W3 JaHHweIX: a) cpeaudi  kodddunment
duneTpanu  nopox BoJgoHocHoro ropuionTta kg,: 6) cpeauas
MOILHOCTE TPYHTOBOTO IOTOKA hcp; B) LIMPHHA NOTOKA MO JIHHHH,
napajiensHOH ruapoH3oruice, Ommkaiuieil Kk JaHHOMY BepPTHKab-
HOMY CEYEHMIO TOTOKA (HAUPHMED, NPOXOAALLEMY Hepe3 ckB. 2 (CM.
puc. 1); r) cpenquuii 3a Bpems At Hanopwbiil rpaawent I, Mexnay
ckB. 1 u 2 wnm 2 u 3 (cMm. puc. 1). Ha ocHosanuu ypaeuenus Jfapcu
HMEeM

A Kaxaoro 3JICMEHTA 1I0TOKd, MOKHO IlEpEﬁTH K OLEHKES

O=kob h,l, (171)
HIIH NpH TOPH3OHTANLHOM BOJOYMOpE, IO Jronion:
hi=hi
Ql=kcpbl'%h' B “72}

rne hy W h,—MOUHOCTH IPYHTOBOTO TIOTOKA HA CPeIHHIT MOMEHT
NPOMEXKYTKa BpeMeHH Al B ceueHHsxX ckB. 1| H 2,
Orrok BoALI ANA JAHHOrO Y4acTKa MOXHO BBIYHCIWTL MO

dopmyne:

2 2
Q,=kepbs 'T’—;_f’?, (173)
2

rae [— paccrosuue Mexay cks. | w2 wnnm 2 H 3; hy— MoIHOCTE
notoka no cke. 3; b,. b,- -mMpHHA NOTOKA B CpeHUX CEHEHHSAX.
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[Ipn HAKIOHHOM BOJAOYNOpPE M HEOAHOPOAHOM COCTaBe MOPOJ
ucnosnb3yioT Gopmynet I'. H. Kamenckoro.

Mupuna ogHoMepHoro motoka h=1 M, a AI8 ABYXMEPHOrO —
3AMEHSAETCA JUIMHOH CTOPOHBI 3JIEMEHTA MOTOKA, KOTOpas COCTaB-
nsetr a,, b, ¢, d w 1.1 (cM. puc. 5). B mnocneaHem cnydae
BBIMHMCAAETCH TOPH3OHTANBHBIH pacxoa BO/bI, NPOXOAANICH Yepes
KakIYI0O CTOPOHY 3MeMeHTa B Ty MHIH JAPYryw0 CTOPOHY B
JABHCHMOCTH OT HAIPABICHHA HANOPHBEIX TPAJHCHTOB. ITn rpa-
JMEHTBI BBIMHCIAIOTCA 110 JAHHBIM O Hanopax (OTMeTKax) ypOBHA B
HEHTPANLHOH 1 W DOKOBOH [ CKBa®HHAX H O PACCTOAHMAX MEKIY

HuMH. B panbHeiiiiem BenHuyHHA QL;Q-‘- NPHPABHHBAETCA CYMMe

PACXO/IOB Hepe3 CTOPOHEI 3JeMEHTA.

Edunuunvie pacxodwst 6o0sl, udyweli na @uismpayuro u3 Kawaia,
I']p]v{ MIrHOBEHHOM MNOJBEME MOPH3IOHTA BOJLI B HEM, B obe CTOPOHK
oT Hero, onpemensiores no dopmyne C. @. AsepbaHosa

Os-0=—7-AH®/ikhg, (174)
NET

rne Q.-p—pacxon Boakl Ha HILTpamHIO W3 Kanana B obe
CTOPOHBI OT HEro MpH HEYCTAHOBWBILEMCH JBHKEHHH BOJ B MOMEHT
BpeMeHH { B ciydae OBICTPOro 3amoJIHEHHS KaHana BOMOH H
OJIHOPOJHOM cOCTaBe MOPOMA, Claraloumx BOJOHOCHBIH TOPH30HT;
hep—CpEHAA  MOWIHOCTE TpyHTOBOro mnoTtoka, AH O _noamem
YPOBHA BOJbl B KaHAJE.

CyMMapHoe KOJHYeCTBO BOJbI, OTBOAHMOE IPYHTOBBIM IIOTOKOM
3a BpemMs f{ OT Hauyana paboTel KaHana:

V.= AH® /pkh_1. (175)
N

Dopmynamu (174) 1 (175) MOKHO NONB30BATLCA M B Clydae
KOPOTKHX MOTOKOB, T. €. KOrja BOJH3H NPOXOAMT ApYrod KaHan Ha
paccroaHun 2L, wo npm cobnofieHHn yClaoBus

Bo<0.5, (176)

2
rae Bo=-; T L ~-nonoBHHA PACCTOAHMA MEKIY KaHAJAMK;
T cp'lcp
T—BpeMa cTabHIM3AlMH NOTOKA.
B cayuae pasnomephozo 60 GpeMeHu NOOBEMA UAU NOHUNCEHUA
yposHa 600bl & Kauaae uau Opewe (npnm x=0) AN pacuera pacxonma
HeYCTAHOBHMBILErOCH IOTOKA TPYHTOBBIX BOJ B HA4albHOM CeYe-

uun (x=0) npumensercs Gopmyna

] h :
Qﬁn=ﬂ”_g fﬂk_!?:, (177)
T, pid
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rae T’ — BpeMs nojbeMa FOpPH3OHTA BOALI B KaHane (x=0) Ha
penuuny AH?, (—BpeMs mogbeMa ypoBHS TPYHTOBBIX BOJ Ha
PACCTOSHHM X OT TpaHHIBl NOTOKA.

N3 dopmyn (177) u (174) BaaHo, 4ro pacxoj BoAbl HA (QHNLT-
Pl M3 KaHAJa NPH NOCTENEHHOM M PAaBHOMEPHOM NOAHATHH B
HeM TopHzoHTa Boabl oT 0 mo AHY Basoe Oonbine pacxona,
OTBEYAIOIIETO TOMY K€ BpEMEHH, HO 1oc/ie MIHOBEHHOTO NOJAHATHA
TOPM30HTA BOABI M MOAEPKAHHA €ro B TeYCHHE TOrO Ke BpeMeHH.

Pacuem zopuzonmaivozo NOO3eMHOZO CMOKA € MEPPUMOpPUil
VHACMEKOR, NOOPATOHOR, PaiioHos W peunnx sodocbopoe-—DacceiiHoB
MaJibiX ]JEK—HPUH3BG,T_EHTEH Ha OCHOBAHHH ﬁ'aﬂaHCGB, BBIMHCIIEHHBIX
M0 pacCMOTPEHHBIM METOAAM JUIS MNOAYYACTKOB MIIH 3JIEMEHTOB
NOTOKAa, a TaKwke palonnpoBaHus OacceiHOB mo ycinoBusMm (opmu-
popaHus DajiaHca TPYHTOBBIX BOJL.

Jna OacceiHOB MajblX pek, ¢ LEAbK JeTajlbHOrO H3YYeHHS
popmupoBanus DanaHca, peXHMa H, B YaCTHOCTH MOA3EMHOT0
CTOKa, HeoDXO0AMMOro AIs NMPOrHO3a H3MEHEHHA BOJHOTO PEeXHMA
NPUERAIIHX TEPPHTOPHH, HAXOOALINXCA B YCIOBHAX TPOBEIEHHS
MeHopauMil 3emenkb (OCylIMTENBHBIX B 00OBOHHTENBHEIX), @ TAKKE
B YCNMOBHAX BIAWAHMA BomooTOopa aAns BoaocHaDxeHHd, Tpedyercs
palloOHHpOBAHHE TEPPUTOPHII MO THAPOTEONOTMYECKHM, THAPOJIO-
THHECKHM H BUﬂHﬂ-XUBHﬁETBEHHh[M YCNOBHAM.

B kavectBe TAKCOHOMMYECKMX €IWHHMI TAKOrO PalOHHMPOBAHHA
BBIIEAKOT. NOJAYYACTKH, Y4acTKH, [OJAPaHOHbI, paHOHBI H pevHbIe
BOS1OCDOPLI.

Moaywactkun nnomansio or 1 mo 200 ra-—mebonbiuve
CPaBHHTENBHO OJHOPO/IHbIE B THAPOTEOJNOTHYECKOM OTHOLICHHH
nnolaas ¢ onpefeieHHBIM MNpeaenoM TayOMH 10 BOabl, e
CYLIECTBYET €CTECTBEHHbIH MJIH HAPYLUEHHBLIH PEXHM TMOI3eMHbIX
BON C HW3Y4YEHHbIMH NPHPOJHBIMH M MCKYCCTBEHHLIMH (hakTOpa-
MH-——IIONMHB BOALI OJH CrpCIHIEHHE, ,u,penam A8 OC)’]J.[EHHH, paGDTa
sofo3abopor s BogocHabxenns ¥ 1. n. Ha kaxaoM nogydacrke
MMEIOTCA OAMH HIH [BAa-TPH PAcYETHHIX 3JIEMEHTa NoTOoKa (cM.
puc. 1), And KOTOpBIX C NOMOLLBK METOAA KOHEYHBIX Pa3HOCTEI,
aHANUTHYECKOro MaH obmesoaHo-0aNaHCOBOIO AHAH3MPYETCH pe-
KMM  TIOJI3EMHBIX BOJ M PACCHHTHIBAETCA MECTHOE MONOJIHEHHE
NOA3eMHOTO CTOKAa, HanpuMep no ypapHeHuwo (6).

Be nmyHHBI MECTHOT O HCTIONB30BAHKA NOA3EMHOT O CTOKA (&;—Q‘i X

xx&:‘) MOAYYACTKAa BBIYHCAAIOT 10 YyCcpeJHEHHBIM 3HAYEHHAM,

BXOJAAILMX B HETO NApaMeTPOB, NMOAYYEHHBIX IS KaKAOT0 JIeMeHTa
notoka 3a Bpems Atz [Ipu Hanu4MK OQHOTO PACYETHOrO 3JIEMEHTA
NOTOKAa Ha IMOAYYaCcTKE Pa3HOCThb MEXAY MPHTOKOM H OTTOKOM,
NONy4YeHHad MO 3TOMY 3NEMEHTY, PacnpoCTPaHAETCs HA BCHO
naowask noay4acrka.
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YyacToK O0bEAHHAET HECKONBKO JOJYYACTKOB IO TPHHIHITY
OJTHOPOJIHOCTH HX B FHAPOTEOJOTHYECKOM H, B HACTHOCTH, BOJHO-
GanancoBoM OTHOWICHHMH, T.€. OIHOPOAHOCTH THIOB Oamanca
FPYHTOBLIX BOJA B npeaesax Mx koutypa. Hanpumep, B npenenax
ydacTka MoxeT npeobnamate HuduabTpaums atMochepHbIX ocaj-
KOB MJIM [OJMBHBIX BOJ M CTOK TPYHTOBBIX BOJ Haj JAPYrHMH
pacxoaHbIMH JneMeHTamH Ganadca, npu 3toMm dopMupyeTCs HH-
dunsTpatMonHO-cTOKOBLIA THN Oananca, ec/ii HCNAPEHHE TPYHTO-
BbIX BOJ Mpeo0/iajlaeT Haj CTOKOM — HCIAPHTE]bHO-NONOPHBIH
THn Gananca [4, 5, 7]

Beanuuna (&;QI) yCpenHAeTCA Tak ke, Kak M IR 1O

YYACTKOB, HO YyXke B TNpefenax IUIOWAAM YYACTKA 10 JAAHHBIM
CPEJIHHX BEMTHYHH Kaxgoro nogy4acred.

[MoapaioHB BHACIAKT MO XapaKTepy pacTHTEIBHOCTH H
K{H-ﬂﬁGTBEHHGM}’ HCIIONB3IOBAHHKY 3CMCIE (J'],.i'lﬂ CEJIBCKOTO XO38HCT-
Ba, JMECOBOJCTRA, GE‘BD}IHHTEJ‘]BH]}[K HITH OE}’HIHTEJTI::HHK METHOPA-
niid 1 1. n.). Hanpumep, BBUICNAIOT OTKpPLITHIE nNallHKY, Jeca,
CEJILCKOXO3ANCTBEHHBIE YIO/bA H T. .

METGILHEH }’Epﬁ}IHEHHH BEJTHYHH 3JIEMEHTOB MECTHOTQ MO
HEHUS MOJ3EMHOIO CTOKA I TEPPUTOPHH ToApaioHa aHANIOTHYHA
METOJHKE YCPCMHCHHA aHANMOTHYHBIX BEIHYHH A YYACTKOB.

B xauectme HCXOAHOTO ]'lpHHHMHI-DT VCpEeiHEHHOE 3HAYEHHE

(_Ql;@,_) JUIS yYaCTKA.

Palionp BbiensioT no reoMophosiorH4eckoMy TNPHHIKIY,
KPYNHbIM TpajlauMaM MOIIHOCTEH 30HBbI a3pallHM, €€ NpoHHIlae-
MOCTH M YCIOBHAM €CTECTBEHHOH JIPEHHPOBAHHOCTH TEPPHTOPHH
Dacceiina. Hanpumep, Beienstor ¢abo apeHMpOBaHHBIE HOHMBI PEK
W HX TIPHTOKOB € MaJioi MOHIHOCTLIO 30HBI ajpalyH, HajioiMen-
Hble [PEBHHE Teppackl ¢ Dojiee MOUIHOH 30HOH aj’pauMH M nyyined
JApeHHPOBAHHOCTEIO THApOTpaduueckoil ceTblo, a Takxe Bojlopas-
JeNbHOE TIaTO ¢ BEChMa MOILHONA 30HOH ajpalmH.

YEPE}]HEHHﬂ BEJTHYHH MECTHOTO NMOMOJMHEHHA [NOO3CMHOMD CTOKA
NPOU3BOJIMTCH TYTEM pacdeTa CPe/HEB3BEILEHHBIX MO MIONAIH

NOJPaiioHHBIX BEJHYMH PAIHOCTH (&FQE) . ¥kasanHoe nojapasie-
p

JIEHHEe TEPPHUTOPHA TPOH3BOAMTCA Ha TONOrpadMYecKMx Kaprax
KPYIHEIX MAaciuiTaboB, BRIOPAHHBIX B 34BHCHMOCTH OT CIIOXHOCTH
NPHPOAHBIX YCIOBHH M CTENEHH H3YYEHHOCTH PEXRHUMA TON3EMHbBIX
BOJI, HANPUMEDP B 3aBHCHMOCTH OT KOJHYecTBa HaONoaaTeNbHbIX
CKBAXKHH, NPUXOAAIUXCH HA eauuuny naomanu, Haunbonee ynodusie
MacuITabel /18 ykazaHHoro paioHuposanus 1:50000, 1:25000 u
1:10000.

Pacuem nodzemuoco cmoxa ¢ meppumiopuu baccelina pexu uu
mexcdypeubA BbINOMHACTCA B TAKOH IIOC/AEIOBATEIBHOCTH.
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I. CocTaBiflOT WIH HCTIONB3YIOT YK€ NOJATOTOBNCHHBIC KapThl
HHQHABTPaUMH aTMOChEPHBIX OCAAKOB, AOCTHT AKX TPYHTOBBIE
BOMBL W, AT, HCIApeHHs TPYHTOBBIX BoJ wAJ, neperexanus 3THX BOJ
no BepTHKa M £Af, a Takke BENTMYHH H3MEHEHHS 3amacoB IPYHTOBOH
Bofibl WAH 3a ofMH M TOT X*e MpoMexyTok Bpemend At (Mecsu,
CE30H TO/a).

O6muit NpUHIMII COCTABIEHUS TAKMX KAPT — NpeBapUTENLHOE
HAXOX/IEHHE KOPPENAUMOHHLIX CBA3EH YKa3aHHBIX demMeHToB Banau-
€a C MOUNIHOCTHIO 30HbI A3palliH, BhIABJIEHHE APYTHX (akrTopos, OT
KOTOPEIX 3ABHCAT TE e JJIEMCHTEI 'ﬁﬂﬂ&l‘[ﬂﬂ {HaﬂpHMﬂp, BOOOOT/IA44a
nopoa, pactTHTCNBHOCTh, VCINOBHA YBIAWHECHHA Ha NOBCPXHOCTH H
T. ., BKNKOYAs HCKYCCTBEHHBIE (DAKTOPBI, TaKWe, Kak Iycrora 3acT-
PORKH, THIT Ha3eMHBIX coopy)eunit w 1. /). TlourH Beerna Tpebyror-
CA KapTel THyOMH N0 BOJIBI HA NaHHLIA pacueTHBIA CPOK, a TaKKe
KapThl penbeda-—rTonoocHosa B Maciutabax 1:25000 unu 1:10000.

C noMouiplo NHHEHHOH HMHTEPNONALUHH PACYETHHIX BEIHYHH C
yueroM riasHelinux QakropoB H HCIOJAL30BaHHA TpadHKOB CBA3H
AUHHOTO JneMetita Oajanca, Hanpumep ¢ rayOoHHOH 10 BOABL, &
TaKke KapT riybud u penneda NHEBHOH MOBEPXHOCTH CTPOATCH BCE
epeYMC/ICHHBIC BbIlE KapThl, KPOME KapTel NEpPEeTeKaHHA TPYHTO-
BLIX BOJ BHM3 HJIH NOJATOKA BOX CHHM3Y &AL

Jna mnocrpoenus kaprsl €Ar HeoOXoAMMO npeIBApHTENBHO
COCTaBHTh KapTy pacnpocTpaHeHus pasaeisioniero cios ciabo-
IIPOHHLIAEMBIX TOPOJL € YYeToM HX Ko3dduuneHTOB QUILTPalKK Mo
BEPTHKANH, A TakKXC COOTBETCTBYHIIHX HANOPHEIX [PAgHEHTOB
BepTHKa/bHOH QuabTpaiu Bogel. 3aTteM MOXHO 10 GdopMy-
nie (56) BBIMHCIIHTE KapTorpadupyeMyH BEJIHYHHY NEpETeKaHuA JIid
KOHKPETHBIX TIYHKTOB.

2. BrilenB Ha KapTé M3MEHEHHS 3anacoB TPYHTOBBIX BOJ,
OTHOCHTE/IBHO OJHOPOJHBIE ydYacTKHM Bojocbopa mo BeduvMHHAM
uAH w anrebpanveckum cymmam (w,At—uAS—eAt), cornacro

ypaBHEHHIO (6), BLIMHCIAIOT JUIH HUX BENHYIHY QL;Q‘E&L Kaxngomy

.

FHAUCHHIO MOCHE/IHEH BeNMYHMHBI JOMXKHA OTBEYaTh OMNpejcseHHasn
nnomaae F,, HA KOTOPYH pacnpoCTpaHseTcs pacueTHas BEIMYHHA.
3. Beraucisior cymMmapusiii pacxoym TpyHTOBBIX Bon (,, nipoxo-
NAUIHX Yepe3 HHXKHEe cedeHue Bojocbopa.
Jina oToro npuMeHstoT GopMmyJry

0.--3(25%) F, ()

1

rje (g';,g*—) ~—— Pa3HOCTh MEXJY MPUTOKOM H OTTOKOM IPYHTOBBIX
i
BO/L JI/IS KOHKPETHOTO pAacHeTHOro YyvacTka MM Nojpaiona i,
onpenenenHas no Japcu wiau w3 ypasmenus (6); F,— miomaik
y4acTka HJIH nojapadoHa B nUiamde.
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[Mpu stom nepudepuinbie y4acTKH OrpaHHUMBAIOTCHA BOJOpa3-
nenbHoW nuuMed. Paznenus cymmapuwiii pacxom Q, Ha obuiyio
n

naomans Bojgocbopa .O.zz F,, nony4um cpennui Cloi moa3eMHOro
1

CTOEKA B BHIC

o, :_‘_é(gf;gz )F‘ (179)

0 Q °

DT1OT chAolf cToOKa oTBevaer BHIOPAHHOMY pacHeTHOMY NpOMe-
KYTKY Bpemenu Af. OH BKMOYAET BHIKIMHUBAHHE TPYHTOBBIX BOJ B
PEKY, MOAPYCIOBLIH CTOK B 3AMBIKATONIEM CEYeHWH DPEKH, d TaKKe
YACTH MOJ3EMHOI0 CTOKA, HANPABIEHHOTO B 00X0/J TH/APOCTRBOpPA B
HHAHEM TCUCHHH PEEM. OOBIMHO OCHOBHAN COCTABIIAKOIIAA BEIH-
YHHBI (), —noa3zeMuoe nuranHe pexu. [Ipomexyrox spemenn Af
O0OBIYHO OTBEYAeT CE3OHY T0/a M TeHETHYCCKH PAa3HBIM HHTEpBalaM
FOMOBOTO HHKA, BECEHHEro TONOMHEHHA, NIETHEr0 W OCEHHE-3MMHE-
ro pacxo/IOBaHHS" 3alacoB BOJI.

a OCHOBAHHH YKa3aHHOTO pacueTa ONpe/essioT Cpe/iHEro/I0BOi
PacXoil MON3EMHBIX BOJL B HUKHEM (3aMBIKAIOHIEM)  CeMEHHH,
pasHbId O, , (M }jcyT). Ons pacueta MOAYNA NOJ3EMHOTO CTOKA
(n/(c-xm*)) mpumensioT dopmyny

2 Q".'.:E.z |, A P :
M = 86.40 8640 k)

A
rae ﬂ=EF;: n—9HCIIO pAcYeTHBIX YYACTKOB WIH TMOApaiioHOB,

pasucmeuum B Openenax Bogocbopa MIOTHO APYr X Apyry, Ans
KOTOPEIX BhIYMCeHbl Benuunusl (Q,—Q,)/F; Q, u Q,— cpenue-
rof0BbIe Pacxojbl BOJBIL.

B caywasax npenebpexeHus npH pacuyeTax NHTAHHA MECTHBIM
MOMNOJHEHHEM MOJI3EMHOTO CcTOKA (T. €. pH gonyuieHud @, =0,) B
npeaenax KakWx-aubo pacueTHHIX YHACTKOB, 3TOT CTOK MBI BCE Xe
HMEEM BO3MOXHOCTE OLEHHTH, MCXOAS W3 3akapTorpadHpoBaHHBIX
BETHYHH M3MEHEHHd 3anacoB TPYHTOBLIX BOJA PAH no y4yacrkam Ha
BCeil TeppHTOpHH, anrebpauyeckoil cyMMBl BEJHYHMH 3/1eMeHTOB Ga-
Jauca (w,At—uA3-eAr) cMexHbIX yqacTKoB H paiionos. Kaxjaoe
CnaraeMoe 3TOH CYMMBI, B CBOIO OYepe/lb, MPEABAPHTENLHO KapTo-
rpadupyercs ¢ yderom Gonee nagexubix (PerMOHaNbHBIX) ypaBHe-
HHil CBA3M MX C NPHPOJHBIMH (akTopamu, a Takke ocobeHHOCTEH
MECTHOCTH. MEC'I HOE BOCIOJIHEHHE NMO3EMHOT0 ETI}Ka BBIYHCITHETCH
no ypasHenuto (6). OTHOCHTENLHAS MOrPEIHOCTE TAKOIO pacyera
CTOKA 3aKMIOMEHA MeXAy KpalHWMH 3HAYEHHSAMM aHaJIOTHYHBIX
NOrpeIlHOCTeH YYHTHIBAEMEBIX JIeMeHTOB Oanauca.
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Yacro He BcA mWiomaabk pevyHoro Bomocbopa MoxeT OBITh
MOKPLITA JJEMEHTAMH TIOTOKAa MM pacdeTHLIMH  0alaHCOBHI-
MH MHOTOYIOJbHHKAMHM, Ui KOTOPBIX pACCYMTHIBAETCH BENHYM-

Q!;Qz-ﬁr no dopmyne (6), 4to OOBACHAETCS HEAOCTATOMHOH

YHC/IEHHOCTRIO CKBaxHH HabmogatenshHoH ceTtH. B Takom cnyyae
nna I'I[JHﬁJ'[H)I{EHHDﬁ OLIEHEH Ea.rlan-::a HDCT}’H&EM CNEAYIOIIHM
obpazom. [Insa TeppuTopHH, He MMEIOUMX HabaOmaTEbHBIX CKBa-
HHMH, TaKxe npuMensioT Danancosoe ypasuenue (6). Ho B xauectse
MCXO/IHBIX JIAHHBIX MO BEJHMYHHAM ngunmpaunu, HCTIApPEeHHA TPYH-
TOBBIX BOJ M M3MEHEHHBIX 3anacoB NPHHUMAIOT yXe 3akaprorpadu-
POBAHHBIE [IOKA3aTeNd ITHX eMmeHToB OGanamca s Omakaduimx
AHAJIOTHYHBIX paiioHoB. Brauase BBIMHCIAOT ycpe/HEHHbIE BEIHYH-

HBI Q'—;Q"-ﬁr NS miomajei, orpaHHYeHHBIX KOHTYpaMH reoMopdo-

Ha

NIOTHYECKUX 37eMeHTOB pesike(da, ¢ KOTOPBIMH COBNAMAOT TPAHHLLE
0AAHCOBLIX PAHOHOB H rpajauHd Tay0uH A0 BOALL, 4 Takke
BOAOPAZENLHEIE JTHHHH. 33TE.'M FHAYCHHA COOTBETCTBYIOLIHX 3J1e-
mentos Ganawca w,Ar, uA9, gAt u pAH KOppeKkTHPYEM 1O COOT-
BETCTBYIOHIHM KapTaM ¢ YYeTOM HMX H3MEHYMBOCTH NO TUIOHIAH.
[TnanumerpHpoBanKe pacueTHBIX TIowW@AAeH 1ia onpefenenns F;
u pacuera @, wm Q,/Q no dopmyne (179) npousBoiuM B
npedefax, YKa3jaHHBIX Ha KpynHOMAacwiTaDHOH Kapre rpaH#L.

I'nasa 3
PETHOHAJIBHAA OLUEHKA BAJAHCA IMOJA3EMHBIX BO/J

OBHHE NMOJOXKEHHA

Beitie ObIH paccMOTPEHBI METOMBI THAPOJAMHAMHYECKOrO aHa-
JIH3a peXKHMA MOMA3EMHBIX BOJ H METOJHKA ONpe/ie/IeHHs MUTAHUSA,
nepeTeKaHUa H TOPH3OHTANBHOIO NMOA3EMHOIO CTOKA HA pacueTHBIX
y4acTKax (B 3MeMeHTax MoTOKa), B peaciax KOTOPBIX UMEETCHA CeTh
HabntolaTenbHLIX ckBaxuH. [IpM oUeHKAX TOPH3OHTANBHOrO MOJ-
3EMHOTO CTOKA OCBeUIAJIMCEL BOMPOCH ONPEIENeHHs CTOKa TPyHTO-
BLIX BOJ Ha Bojochopax Malbix pek.

BMmecre ¢ 31um  BeckmMa akTyasbHa pPerHOHanbHAA  OLCHKA
Gananca nomeMHbIX BoJ DOIbIIKMX TeppHTOpHH — DacceliHOB cpen-
HUX PEK, dacreit apresnanckux GacceitHoB. ClIOXHOCTH 3TOH OLEHKH
CBSA3aHA ¢ HeoOXOJMMOCTHIO OXBATHTH PAcYeTAMH KpYNHBIE reorpa-
(uyeckHe perdoHbl, HA KOTOPHLIX OTCYTCTBYET NETallbHOE HCCIeN0-
Banue pexuma H GdopmupoBanus 6GanaHca NoJ3eMHBIX BOJ.

PerHoHanbHas OlEHKA TMHTAHUS M CTOKA TMOA3EMHBIX BOJ
HeobxomMMa ang H3yYeHHs 3akoHoMepHocTel QopmupoBanns pas-
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Eh VA . 25 e BEs s (=1, s E—T0

Puc. 17. Cxema perdoHanbHbBIX NOTOKOR TPYHTOBBIX M HAanopHeIX BO:

I--3- nopomw () soponpoisnaesise, - OTHOCHISALIO0 BOMOYROPILE B 3008 AXIHBHOND BOADOOMER,
F - caalonponnnacsme), 4 — BOIOYIOPHOS JOWE 5 YPOBCHE TPYHTOBEIN BOML, 6 [LEIOMETPHYSCKAN OBEDA-
HOCIb Manopibx Bod 7 AMHEH fOKd NOACME0R BOOR §  NHTEANEC TPYHIORLIX BOT CREPRY; ¥ - [OJOMRD
RO AEI BLaneoEa B ol [APCRHPYICIILTG BBl potiol ve il seakus oopegni posd [ —1T- nomoes
(I~ apennposanus meneusmi 1 epeids pekavm, 11— raySunnoro cloka & Epynibs pesat, BoobILHs oM PN
H MopaM)

HBIX TEHETHYECKMX THIIOB 3THX BOJ. ONpEJIEJIeHHA MX 3anacoB H
PECYPCOB, COCTAB/ICHHS PETHOHANBHBIX NMPOTrHO30B U3MEHECHHSA PEXH-
M2 BOM B VCIOBHAX HIHPOKOIO pPa3BHIHA CEhCKOXO3ANCTBEHHBIX
MENHOpalUKH 3eMenk (OpollieHHe, OCYIIIEHHE), OpraHu3aluii, Bojo-
CHaOXEHHA NPH THAPOTEXHHYECKOM, MPOMBIIIIEHHOM CTPOHTENBCT-
Bax H T. 1.

CylHocTs METOMla perHoHaIbHONH onexkn 6Gananca mom3eMHBIX
BOJI 3aKJH0YAETCA B KOJNMYECTBEHHOM OfpeAeneHnd s OGonblunx
obnacTeli BenWYHH NMTAHKA, TOPH3OHTAJIBHOTO W BePTHKANBLHOTO
CTOKOB JTHX BOJI MO JJAHHBIM PEXMMHBIX HabmoaeHHH B ONOPHBIX
NYHKTax, Ha COCEIHMX IKCNEPHMEHTANBHBIX DaNaHCOBBIX yYacTkax W
penpe3cHTaTHBHLIX Dacceiinax Manelx pek. B cocraB jganworo
METOAa BKJIKOYACTCH CNEeNHalbloe KapTorpadHpoBaHHe 3JIEMEHTOB
SEHEHCH NOJ3EMHBIX BOII Ha Kaptax pa3snoro Macmraba. 310
NO3BOJIAET COCTABJATE NMPOTHO3 3JIEMEHTOB BOMHOIo OanaHca BO
BpeMeHH M B mnpocrpascree. Takum nyTem CYUIECTBEHHO TOBHI-
mwaeres 3PPeKTHBHOCTL Pe3yNbTATOB CTANMOHADHOTO H3YUEHMS
pexHMa W DajaHca NOM3EMHBIX BOJ, TPOBOAMMOIO B OMNOPHBIX
INYHKTax H HA DanaHcoBBIX YUaCcTKax, FHﬂp{}FEGﬂDT‘H‘[ﬂCKHX nocrax 4
B 0OenoM Ha '[EPPHTDPHEX JNEATENBHOCTH THOAPOTEONOTHYECKHX
CTalMOHAPOB.

Banancosyio obnacte Ha nepBOM 3Tane McCAeAOBaHHI OrpaHH-
THBAKOT CBEPXY JIHEBHOH MOBEPXHOCTBIO, CHH3Y—— NMOAOILBONH BEpX-
HEH MOA3OHEI APEHMPYIOMIErO BIHAHWA MECTHOH THIporpadHueckoi
CETH; B TJlafe rpaHuubl obnacTH NpoBOAATCH MO BOJOpa3Aenam
ManlbiXx H CPEMHHX pPEYHBIX GHCCEﬁHDB, d TAKXKE IO KPAacBhiM JIHHHAM
TOKa BOJbI, HANPaBICHHBIM HﬂpMﬂJ’IBHD K !‘HI[I']DH‘EGI’HIICBM H
ruApoH3onbelaM U pexam (puc. 17).
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Jpenupyloniee BAMAHHE MaJbIX W CpelHHMX pexk (c muoliaabio
pojioc6opoB 1000-—50000 kM?) B paspese orpaHHYHBAETCs BepXHeii
NOA30HON 30HBI AKTHBHOTO BOJOOOMeHa. 3Ta 30Ha C NpPeCcHBIMH
BOJOAMM NOCTHIAET DONBIIOH MOIIHOCTH. Hanpuuep, TaKHe HAnop-
Hele Boabl B Mockosckom n  [lpubantuiickoM apre3Manckux
Dacceiimax npociHparores a0 riaybus Gomec 200—300 M, HTO
JHAYHTENLHO TIPEBOCXOAMT MOIIHOCTE NOA30HBI APEHHPYIOUIET O
B/IIHHHHA MECTHOH pPEYHOH CCETH.

B taxoii moa3oHe B npenenax BoAocOopoB ManbiX W CPEIHAX pek
JIHHHH TOKAa TpPYHTORBRBIX BO4 HAlNpaBlleHBl K ]JCKE!M, KUTG]’JHE
JpeHUpPYROT 3TH Boasl. Huke nopowsesl 3tol noazous (eM. puc. 17)
JIMHHH TOKa rnyOxe HaXoNsuMxcs BOJ BbIKIHHHBaloTCA B Bosee
rnyboOKHE peKku, KpylHble 03€pa M MOpPA 3a npefefiaMH paccMaTpH-
BAEMOH TEPPHTOPHH.

BOnu3n noaoluBel BbIICAEHHOR NOA30HB, KOTOPasA NPHHHMAETCH
3a DaNAHCOBYIO, YaCTO pacnpocTpaHeHsbl cnabonpoHHIAeMble NOPO-
Jbl B BHAE pasfensonimx cnoes. Yepes 3TH C/IOH NPH HAIMYHH
MajgeHHA HATIOPA BOIBI N0 BEPTHKAH YCTAHABIMBACTCH HHCXOMANIAH
hunLTpalHs — NepeTeKaHde TPYHTOBBIX BOA B  HOACTHIAIOIIMH
MEXTLIACTOBBIH 4aCTO HAMOPHBIH BOJOHOCHEIH ropu3oHT (npH £>0)
HAM BOCXOMALLMA MEPETOK HANOPHBIX BOJ B FPYHTOBBIH MOTOK (NpH
£<0). BoamokHbl TaKkKe TCHAPOCeONOrHYEcKHe «OKHA», uepe3
KOoTOopele MpoucxoauT Gomee cBODOAHBIE BOMOOOMEH MexaYy BOJO-
HOCHBIMH KOMIUIEKCAMH TOpPOJ.

Ecnd  HekoTOpble peKM nHTAlOT BOJOHOCHBIE TOPH3OHTHI,
10 OanancoBasa o00nacT, B pa3spese OrpaHHYHBAETCA TEPBHIM
PErHOHANBHBIM  OTHOCHTENBHBIM  BOJIOYTIOPOM, Yepe3 KOTOpbIi
TAKKe BO3MOXKEH BEPTHKAIBHBIH NEpPeTOK T[PYHTOBBIX BOA, B
OCHOBHOM JIDEHHPYEMBIX OTAAJNIEHHBIMH OONbLIIMMM peKaMH  HIH
MOPAMH.

MomHOCTE NOA3OHBI JIPEHHDPYIONIETO BAHAHHA DPEKH MOXKHO
IIpHﬁJ[HH{EHHG CI']'tpE,[IEJ'[HTb HCXDO8 H3 pacxoda BBIKTHHHBAKOUIHXCH
NOJI3eMHBIX BOJ, 3HAHWA (GHIBTPANMOHHBIX CBOHCTB BOJOHOCHBIX
NOpPOJ, HATIOPHBIX [PaJMEHTOB IPYHTOBOTO moToka BOMM3M pycna
pekd M JBROHHOH MAHHBI NOCHEIHEro.

Jna ostoro pacyera meiicTerTencHa dopmyna

" (181)

rae h.,— cpelHss MOUIIHOCTBE TPYHTOBOIO MNOTOKA BOIH3H peKM;
Qp={],5?'4-IU'SY"ﬂ--—-pa-:xon MOA3EMHBIX BOJ, MOCTYNAOIMX B
peky; Y,—nomlemMHas cocrapisiolias peqHoro croka; {)—mio-
mans Bogochopal L-— npoitHas AAMHA pycla PekH, JpeHHPYROeH
rPYHTOBEIE BOABI, K-——cpenHuil koddduument dunsTpanuu Bogo-
HOCHBIX nOpoj; [—-HANMOPHBLIH TpagHeHT TNOTOKA BOJ N0 TOPH-
30HTAJTH BOAM3H pekwu.
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[Ipr sTroM BenuuuHa [, onpenensercda ¢ NOMOMBH T[EHETH-
YeCKOro Pacd/ICHEHH m,uporpaga PeKH MM MO Kapre BBIKJIHHH-
BAHHMA MOJ3IECMHBLIX BOJ B PEKkH (MUTAHHE PEK NoA3EMHON BOOH).

BonuiuHHCTBO 37eMEHTOB pernoHansHoro OanaHca MOA3EMHBIX
BOJ OMNpEAEAETCHs HE3ABHCHMBIMM METOZAMH (CM. BBILIIE), B
OMOPHBIX PACYETHBIX NMYHKTAX——HA PACUETHBIX YYACTKax (B 3NIEMEH-
TdX MNOTOKA) MO JANHEM pPeXHUMHEIX HaOnmogenuii 3a ypoBHeM
TPYHTOBBIX BOJ, a4 TaKke C NMOMOINIBK INHPOKON 3KCTPanoisiHu
(cM. nuxe).

B nepByio ouepenb perHoHanbHBI OanaHc CcOCTABIAIOT 34
CpEIHEMHOTONETHHA TrOJOBOH IMKN, TOITOMY COCTABAIOIIHE €ro
npeactaensoT coboli cpeHEMHOroNETHUE BETHYMHBI (HOPMBI TIPH-
X0ja ¥ pacxoja Bojbl).

OTKNMOHEHMS OT HOPM JUis OT/JCABHBIX UIEMEHTOB Oanamca,
BBI3bIBAEMBIE PA3AHYHONA BOAHOCTHIO OTACNBHBIX JIET, OHEHHBAIOTCH
C nNOMOmEBEHY METOIOB BHPI’IHHHUHHGf{ CTATHCTHEH C }"-IETCIM
3aganHol oDecrneYeHHOCTH 3ITHX JMIEMEHTOB.

B pesyabrare cocraBnenus Takoro OanaHca ana  aHHOIO
BDEDCGDPH. HIH ero }’HHCTKH. QOLCHHBAKTCA PErHOHANBHBIC H
30HaNILHBIE HOPMBI HHDHABLTPAUMH aTMOChEpHBIX OCAAKOB, HCIa-
PEHHA TPYHTOBBIX BOJI COBMECTHO € BOCXOAALUIMM TOKOM BJIaTH OT
TPYHTOBRIX BOJ B 30HY AajpauHH, BENHYHHLI MHTAHMA ITHX BOJ
CBEPXY MM HOPMBI NOA3EMHOTO cToka. Onpenensercs Takxke HopMa
NUTAHUS CBEpPXY TINYDOKMX MEXNIACTOBRIX (YACTO HANOPHBIX)
NOM3EMHBIX BOJ, HAXOAAUMXCA HHXE noJoussl Oanancopolt 006-
JIACTH.

Bee snementsl perHonanbHoro OanaHca noA3eMHBIX BOJ KapTo-
rpadupyroTes, YTO NO3BOMAET HKCTPANONUPOBATE 3TH IMEMEHTH HA
HEIOCTATOYHO W3YYCHHBIE TEPPHTOPHH,

Ha ocnose baaancosozo ypasuenus (6) s OUEHKH perHoHanb-
HOro Dananca TPYHTOBBIX BOX B Tpefetax YacTH Bomocbopa
mionaielo F; ynobHO BOCMONB30BATHCH YpaBHEHHEM

I.-lﬁHiFi=(Ql—gz}ﬁr'}_ﬂ'iFiﬁf_EpFidf, {I:SE}

rAe i-—HHAEKC, YKa3biBAKOUIWH HA NPHHALNEKHOCTE COOTBETCTBY-
FOLHX BEMHYHH K OJHOMY J1H000MY y4acTky MaH uacru sogocbopa
(IMeMEHTy TOTOKA), W;— MHTEHCHMBHOCTEL MHMTAHHUA TPYHTOBLIX BOJ
CBEPXY Ha 3TOM Y4acTKe, PDABHAN PA3HOCTH BEMMMMH HHOHILTPALMH
OCAOKOBR H HCTIApPEHHA TPYHTOBBIX BO 3a BpEMA ﬂ.f; E;— HHTEH-
CHBHOCTBH TEPETEKAHHA TPYHTOBHIX BOA BHM3 (g,>0) mam nepere-
KaHusA HanopHeix Boj seepX (g,<0); (Q, — Q,);,— pa3sHocTbs MEXIy
HNPHTOKOM H OTTOKOM TPYHTOBLIX BOJ B TOpH3OHTalbhHOM Hampas-
NEHWH Ra yvactke /; AH,— W3MEHCHHe YPOBHA rpPYHTOBBIX BOJ Ha
y4acTke 3a Bpemsa Af.

Hpu evikAunusanuu cmoka zpyHmoesix 600 6 pexu 044 Bojaocbopa,
OrpaHUYEHHOTO BOJOPA3IENBHON JIHMHHEH, ACHCTBHTENLHEI CNENYIO-
IIHE YPABHEHHS:
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I.iﬁ Hcp= Hr'cpﬂf‘— YII —Ecpﬁf;

L AHF, S wF,
ﬂHc.l,:i...h . Hcp='l"ﬁ";
éﬁiﬂ
E‘:p:‘l"ﬁ :
AtX(Q,— Q)= —0QyAt=-Y,Q, (183)
1

rae Oy —cyMMapHBI pacxoj BCeX JAPEHUPYEMBIX TOJ3EMHBIX

(rpyHTOBEIX) BOA C Bomocbopa pedHoH ceTbi0 B ODBEMHBIX

eAMHHLAX H3IMEpeHHs 3a CyTKH; Y, -—cymMMapHoe mNoaleMHoe

NHTAHHE PEKW U €e NPUTOKOB B Npefenax Bogocbopa 3a speMs Af,

H3IMEpAEMOe BBICOTOM cjios Boabl, AH ., w., €, — BelIHYHHBI,
n

ycpeaHeHHbIe Ha mnouiaau Bojaocbopa; Q=X F; n—uHcno pacuer-
1
HBIX Y4acTkOB (3NIEMEHTOB MOTOKA).

Benwuuna Y, onpenenserca MetolioM Kynenuna ——reneruyecko-
ro pacuieHeHds ruaporpada pexkH IS HHKHEr0o 3aMBIKAIOIIEro
ruapoMerpuieckoro crsopa. Hopma 310l BenwuMHBI 3aKaprorpa-
tuposana ansa sceit Teppuropun CCCP.

Haa npakmuneckozo ucnoavzoeanus ypasnenus (183) neobxoaumo
HMETh: CPEAHEB3BCIICHHBIE MO [MOmMAagHd BojocOopa BENHYHHBI
AH ., We, W €, 3a KaKAbH NPOMEXyTOK Af, a TAKKE BEHYHHBI
MOJ3eMHOT0 NHTAHWA pekH Y, W BOAOOTAAYH MIH HeJocTaTka
HACBILIEHHN TIOPOJ |, YCPEJAHEHHBIE HA IUI0mMaau Bojochopa.

Jns cpennemuoronetnero roaa (Af=3065 cyT) HNeHCTBHTENLHBIL
AH =0, w,=w_ 0, &,=E0 Y= Y¥n0. Muaekc «O» ykaszsiBaer Ha
MHOTONIETHIOKO HOpMY. Ha ocHOBaHMH 3TOro mnomyuyaem

{aﬂ'f)cp{}:(“‘ﬁﬂcpﬂ_ Y" 0 {] 34}

Taxkum o6pazoM, UTa pacyeTra HOPMEL NMHTAHHA CBEPXY TIONCTH-
NMAKOIIMX  MEKNNACTOBLEIX HACTO HANOPHBLIX BOA HIH HOPMEI
NEPETEKAHHA TPYHTOBBLIX BOJ 4epe3 MepBblif pasiensroliid OTHO-
CHTeNbHLIA BoAOYyNop B Oaccefine pex (EAf)q,o HeOOXOmMMO 3HATEH
HOpPMY YCpPEJIHEHHOTO MO IUIOMIAH MHTAHUA TPYHTOBBIX BOJ CBEPXY
(w U.-.Eu M HOPMY NOJ3eMHOrO MHTAHWUSA PeKH, NMPHXOANIHECH Ha
JMaHHbR BojocOop peku Yo.

C nomowro ypasrernus (184) moxcro eviuucaumes numanue ceepxy
e,«r_rﬁaxux MEMCHAACOBBIX EﬂaﬂHﬂCHHI JOpUIOHmMos, TOACTHAAKIIIHX
FPYHTOBBIE MOTOKH, T. €. BelM4HHY (EAf) 0. [IpH oTpHuarensHom
JHAYCHAH OTOH BEMHYHHBI MBl  [ONYYAEM pa3sMep pPasrpy3ku
rJyDOKMX MEXNNACTOBBIX BOJ, NPOMCXOMALIEH TYyTEM BEPTHKAIb-
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e
—Ual =y 4]
_— 1 2
I
Pue, 18, Cxema BIAUMOCBAIN TPYHTOBLIX BOJA ¢ HANOPHEIMA BOAAMM H DEKAMM
J— WaBcCiAAkN, 7 NHIAHHE TPYHTOBEIY BOA CBEPRY M WX pachiofl A3 wonapeane; - T W =11 THCETCTA
CENCHMEA,

Ociassiee yoaosnke obosmascnns o, ma pac. 17

HOT'O mepeTeKaHusd TOCHE/IHHX B TPYHTOBBIH NOTOK HIH K JAHeBHOI
MOBEPXHOCTH. DTa pa3rpyska raybokwx soj npefcrasnser coboi
JIOTIONTHHTENbHBIH HCTOYHHK BOCHOJIHEHHS 34MacOB IPYHTOBBIX H TEX
MEENTACTOBBIX BOJ CHH3Y, KOTOPBRIE HAXOMATCHA B MOO30HE TOpPH-
JOHTANBHOTO JIPEHHPOBAHMA MECTHBLIMH PEKaMH.

PaiioumpoBanye KpYIHbIX TEPPUTOPHIL TIO BesiHYHHE (EAL)p0 MM
N0 COOTHOMICHHIO e¢ KOMMOHEHTOB (WAL)ep0 B Yoo MOXKET ABHTHCH
OCHOBO# Ans BbIOOpA HanpaBieHWid OCYILIMTENBHBIX MEIHOpAIHH
3eMeENb, NMOCKOJBKY BOIMOXKHBIH TIPHTOK K I'IDBEFIKH{]CTH HanopHBIX
BOJI CHHM3Y 4YacTO BeckMa yrpowkawniuii daktop nepeys/iaxHEHHSA
3EMELb.

Haa  KoauuecmeeHHoU OWeHKU pasmepa 2AYOUHHO20  20PU30H-
MAAbHOZ0 NOOIEMHOZ0 CRIOKA, OPEHUPYEMO20 OO0AGWIUMU  PEKAMi
H OpOoXOOdIero B pa3pesc HHEE NoJA0IUBbl NOAB0HLI JIPEHHPYH)-
MEero BIHAHWA MecTHOH rHAporpaduyeckoll ceTH, mMocTynaem
caeayioiium obpazom (puc. 18). Ha MexpypeusHom TpoCTpaHCTBE
BBIJIENAOT MioMaaM sojocbopos Fy, F, m F;. Ha nepeoii u
TpeTheil M3 HHX TPYHTOBBIE BOJIbI TNEPETEKAIOT B HAMOPHbIH
BD}IDI—!GCHHﬁ FDPH'SDHT, HAXOAAUHMACA HH¥E NOJOIUBLL NOM30OHE!
APEHHPYIONIETO BAMAHUA MECTHBIX CPeHUX peK, NpHYeM €, H E
Goneuie Hyns. Ha nnomanu F, Hanoprble NoJA3¢MHBIE  BOJbI
MOAIHTEBAKOT Tp}"HTﬁEhlﬁ noToxK CHH3Y ¢ HHTCHCHBHOCTBIO Ez
(mMeHbIIE HYNH).

['pynToBbIHf MOTOK, pacnonararolMACA BbILIE MOJOIIBEI MOA30-
Hbl JIPEHHPYIOLIETO BJIMAHHA MECTHBIX peK, HEJHKOM JApeHupyeTcs
ray6okoit pexoii 1. Ha ceoem nytH ot peku I go pexu 1 atoT notok
CBEPXY MOJydaeT HHOHUABTPAIMOHHOE MHTAHHE W3 30HBI A3pallHH C
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HHTEHCHBHOCTBIO +w H TEPSET HIIH NONYYaeT NOMIHTHIBAHHE CHU3Y
NyTeM TNEPETeKAHHS HAIOPHBIX BOJ ¢ HMHTEHCHBHOCTBIO |€,|>0.

Mexay rpyHTOBBIM MOTOKOM M HAalOPHBIMH BOJAMH HaXOIATCA
ci1abonpoHKHLaeMble TIOPOJLl H THAPOreONOrHYECKHE «OKHA», Yepes
KOTOPblE NPOHCXOAWT BepTHKaALHLI neperok Boawl. Ha onpene-
neHHOW riiyOMHE HAMOPHBI NOTOK NOJACTHIAETCH PErHOHANLHBIM
BO/LOYTIOPOM.

Hanuiem ypasveHde OanraHca TPYHTOBBIX BOJ B BHJE

p:}.H:ﬁt;Q?ﬂm +wAl—€AL, (185)

a Oanadca HANOPHLIX BOJ NpPH OTCYTCTBHH TNEPETOKA BOJ 4epes
PETHOHANBHBIA BOJOYNOP B BHJIE

u*A H":f_é‘_l.-..; QaxAr 4 e, (186)

rae F, 4+ F, (cM. puc. 18)—obmias nnoutans npasobepexHoil 9acru
ponocbopa Ha oaHom Gepery peku I, T.e. oT Bojopaszaena
rpynToBeiXx Boj— ceuenne 11 --1I mo sameikaromiero cewenus |—1
OKOJIO peKH, mpHyeMm F; — Tuioula/ib BO3BBIUCHHOH yacTH Mexay-
peubs, tae w=>0; F,-—niowaas TepPaCHPOBAHHONH YaCTH MEXy-
pedbs, r/e W wmower OwiTe Oonee u menee Hyns; AH u
AH_ —cpenuue H3MEHEHHS YPOBHH COOTBETCTBEHHO TPYHTOBBLIX H
HaMoOpHbIX BOJA 3a NPOMEXYTOK BpemeHH Ar; Oy, U Qy,— NpPHTOK
FPYHTOBBLIX W HANOPHBLIX BOI 34 €IMHMUIY BPEMEHH 4depe3 BepxHee
cevyeuue Il -~1I; Q2, H Q3,—OTTOK IPYHTOBBIX H HATIOPHLIX BOJ 3a
eUHHILY BpeMeHH Hepe3d HukHee cedenue |1, oTcrosiuee ot ypesa
pekd mnpumepHo Ha 1,5---2 MOLIIHOCTH HE BCKPBITBIX peKoi
BOJOHOCHBIX l'[CIFIEII[ c TPYHTOBOH BOJOH, W H E——Cpﬁ'}lHHE no
oM@ F HHIGHCHBHOCIH THTAHHA I'PYHTOBBIX BOJI CBEpPXY H
NepeTekaHHs ITHX BOJI B HANOPHLIH BOMOHOCHBIH T'OPH3OHT.

[Ippn aTOM yuTem, 4TO pacxoa TPYHTOBOH BO[LI B HHKHEM
ceyenud [—1 paBen mnoaseMHOMY THTAHHIO PEYHOTO CTOKAa,
HATIPABJIEHHOTO K peke ¢ ojaHoro Oepera, T. €.

0, At=Y.F. (187)

Pacxoa rpyHToBoro notoka Wa Bojgopasjene, B cedenuu I1—1II,
paBeH HyJo, T. €. Oy,=0. YunTwBas 310, C10%HM ypasHeuus (185)
u (186):

E'!__.th_g;') At+wht, (188)

BAH + u*aﬁﬁ( -

OTKy/la Haijaem
Cor At=C1r Ar— Y+ wAr— (WAH + k*AH,). (189)
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Jta Qopmyna NeACTBHTENbHA NPH OTCYTCTBHH BEPTHKAILHOIO
MOTOKA HANOPHBIX BOJ Yepe3 HX perHoHajabHbIH Bojoynop. s
cpeanemuoroneruero roga dynem umers AH=0; AH,=0 u Bmecro
Bbipaendsa (189) nonyunM ypaBHeHHe

Q_;i-trm«:%‘iﬂ;_ Yo +(wAl),. (190)

Munexkc «0» o3navaer HOpMY JHaHHOM Benuuunsl, Ilpurtok
HanopHeix BoA 4epe3 Bepxuee cevenue I1—I1 moxuHo HaliTH MO
KapTe HMHTEHCHBHOCTH mNepeTekaHHs, eC/IH H3BecTHa BojocbopHas
IUIOWA/L, OrpaHWYEHHAs YKa3aHHBIM CeYeHHEM M pekod MM
BOJIOPA3/IE/IOM NbE30METPHIECKOH NOBEPXHOCTH HanopHeix soa. Ha
puc. 18 Takas miow@ans pasua F,. Mtak, numeem

Q1o =¢85 oF3AL, (191)

TOe £3,9—HOPMa HHTEHCHBHOCTH NepeTeKanHst IPYHTOBBIX BOJA Ha
miowaan F,.
W3- ypasuennit (190) 1 (191) nonyuaem pacuernyio dopmyny

Cux0 Ar—g30 22 At — Yoo +(wA1)y. (192)

3ameTHM, 4TO BCe WIeHBl B TNpapoil yacru ypasuenus (162)
MOTYT ObITh ONpese/ieHbl ¢ MOMOIIBID KapT, HA KOTOPLIX 3aKapTo-
rpadupopaHsl CPeAHEMHOTOJNCTHHE BEJIHYHHBL NEPETEKAHHA TPYH-
TOBeIX BOA (£Al),, TOH3EMHOr0 NHTAHHA PEK Y,o M NHTAHHA
TPYHTOBBIX BOj CBepxy (wAl),.

{lpumep. 3a cpeiHEMHOTONICTHHH TO/L MO YKA3AHHBIM BBIUC KAPTaM MpPHMEHM-
TENBHO K cxeme, Aannod Ha pue. 18, ompenenmensi: £y (Ar=10 MM, Y, =60 mu;
(wWAD,=T0 mm. Tlo kapram naaseserpupobanueM  Hafineds:  Fy=100 km?,
F=3500 km®. TpebyeTcs paccyuTaTs CPCAHCMHOTOMCTHMC PACXOb! HATIOPHMX M
TPYHTOBEIX BOI B 3amelkaromem ceyenun I—T (om. prc. 18)

Cornacho ypaeHchmo (192), monysum 3a rox:

100
gi:'ﬂﬂr=l{}-5—m—ﬁi}+'fﬂ=l2{mm]
HITH
01,0Ar=0,012-500-10°=6-10° (M*);
6-10°

Qo= -=16450 (M*/eyT)=191 (nfc).

CpeaHeMHOroNeTHHI packon rpyHToBelx Boa B cedeHd [—1 (em. pue. 18) npu
1=0, AH=0, cornacio ypasmchuam (184) wu (187), cocrasur

%qﬁf=(wﬂ!}0—{£ﬂ.r}¢= Yok (193)
Orciona
F 60-500-10°
=Y = = &
Q0= Yoo =55 56000 ~ > W)
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M3 cpasnenns pacxonos BOARl HAnOpHOH M rpydToRoil clneayer, 4To pacxon
Hunopueix BOA B cdeHun 11— -1 coctasnaer ncero 20% or pacxoga rpyHTOBRIX BOJ,
BLIKTHHUBAKOWIMXCA B pexky. Yrazauuwe 20% pacxoja Boabl HE APEHUPYHOTCA peKOW
. a oTeonsTcA 3a mpenenel ce BojocOopa—K pycny Gombuioll pek.

Buytpu moaochopa aanuoi peku (F=F, 4 F;) Hanopuelil norok raybokux soa
YBEMHYHBACT CBOH PAcxo] Ha BCIHMHHY

AQI‘] Q.?l'ﬂ QI;H.IJ
—F—J‘f'-l'=(—F—'-"—F—)J.'lf, (194)

Quno y, _ Baok5A
F e
MoacTapne YHCHIOBLIE IHAMCHHA, NOMYIHM

AQ,, 10+ 100
3 Ar= Il—njm =10 {Mw/Ton)

roe Ar=365 oy,

HIH BCIHYMHY, Hd KOTOPYIO YBROTHYHBACTCA PACKO] HATIODHBIX BOJ HA NOLIALR F

10-500-10°
Bl LT It

Takum obpaszom, BLINONHCHA OLCHKA PECYPCOB TPYHTOBHX M HAMOPHBIX BOJ B
VEIAORHAX HX BIAMMOCBAIH. DTH gaHHble HeoDXoAMMBL N8 0BOCHOBAHHA HCTOMHHKOR
BOAOCHADMEHHA 33 CYCT MOM3CMHBIX BOJ,.

PACNIPOCTPAHEHHE TIO THIOWAAHW H KAPTOI'PA®UPOBAHHE
QJNEMEHTOB BAJIAHCA

Ha aBronomHeix 0anaHCOBBIX Y4acTKaX W IKCHEPHMEHTAJILHEIX
pevnkIx DaccefiHax MIOIIAJIbI A0 HECKOJIBKHX JIECATKOB H COTEH Iek-
TAPOB NPH HATIHYHH CIYLLIEHHOM ceTH HaOMoaaTe/IbHbIX CKBAKHH (CM.
PHC. 5) pacyYeTHBIE 3JIEMEHThl MOTOKA CONMpHKAacarTed Mexay codoil.

Ouenka cpeaHeB3BellEHHBIX MO TUIOIWEAAH 2neMeHTOB Danamnca
NPOM3BOJMTCA HA OCHOBAHMM BCeX 3HAYeHHMH TOTO MM HMHOrO
sneMenTa OanaHca, ONpEAENeHHOTO B KaXJAOM 3JIEMEHTE, M pai-
MEPOB COOTBETCTBYIOILIHX IUIOILAAeH anemeHTOoB nortoka. Hampw-
MEp, A OUEHKH CpEeIHero mo IIOWAAH CTOKA NPHMEHSOT
(opmyny (179) ¥ aHanoOrH4HO 3ITOMY BBIMHCISHT CpPEJHHE BEJH-
YHHbI ITHTAHHA W NEPETEKAHHA TPYHTOBLIX BOA. [puuem juis JIpyrux

FNEMECHTOB BMECTO 2!- ;Q‘—t)

HCNOJB3YIOT W, HIH g,
L

Ecnu ycpeanenue BBINOMHAIOT /IS CYMMApHLIX BEJHYHH, OTBe-
YAKOIIHX TEHETHYECKHM TMpPOMEXKYTKaM BpeMeHH Af, To Bce ykasaH-
Hbie B Qopmyse 3HaweHHs dneMeHTOB Oananca yMHOKaWOTCA Ha At
(YHCNO CYTOK B pacdeTHOM MNPOMEKYTKE BPEMEHH, MECHLE, CEe30He
rojla WM 33 TOJOBOH LIHKI).

Pacnpocrpanenue pe3ynsTaToB pacuera 3JeMEHTOB Danamca
I'PYHTOBBIX BOJl HA ODOJILIIKE IUIOUMIAAH TIPOM3BOAMTCA JIBYMS
nyTaMi: 1) ¢ MOMOIUIBH HHTEPNOAAIMH; 2) ¢ MOMOUIBK JKCTpa-
NOJAIKH,
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Iepebiit nyrs Ga3upyercs HA OTHOCHTENBHOH OJHOPOIHOCTH
NPHUPOJHBLIX M BOJOXO3AMCTBEHHBLIX YCAOBHA TepPUTOPHH, NpH
KOTOPOH B y3KHX Npeaciax M3MeHAroTca rayOHHBl N0 BOjLI 1O
MION@AH, CPAaBHHTEJbLHO OJHOPOAHO CTPOEHHE 30HBI AIPALHH,
NPHMEPHO O/JIHHAKOBBI JIKTONOTHSA TOPOJ 3TOH 30HBI, YCTPOHCTBO
[HeBHOH mnoBepxHOCTH (penbed), mo4ysa M pacrutensHocThb). [lpw
3TOM MOKET TPHMEHATHCA JIMHEHHAd MHTEPNONAUMA, KOTOpasn
TAKKe HCMOJIb3YyeTCA TIPH COCTABJICHWH KAPT THAPOM3OIHIIC.

B kauecTBe MCXOAHBIX JAHHBIX COCTAB/AETCA Kapra pacnpene-
JIEHWs HA W3YyYaeMoH IUIONIAJIH PACYeTHBIX LEHTPOB 3JIEMEHTOB
MOTOKA, KOTOpas COMOCTABIAETCH ¢ KAPTAMM JIMTONOTHH HOPOJ
30HBL A3paunK, rnyoMH N0 BOJAL H mapaMeTpaMH |, NPpHHATHIMH B
pacuet. [ paHnubl BbiACAACMBIX Tpajainid  wiemenToB Oajlaxca
NMPOBOAATCA C MOMOILLLI NHHEHHOH WHTEPNONAIMH, KOTopas 4vac-
THYHO MOXKET KOPPeKTHPOBAThCA KOHTYpaMmMu MMKpopeakeda, pas-
HOM PACTMTENBLHOCTBIO M TOCIIEACTBUAMH XO3AHCTBEHHON JEATEh-
HOCTH (Hanpumep, BbIpyOKa JIeCOB, OCYLIEHHE 3EMEllb, CEJIbCKO-
X034HCTBEHHOE NPOU3BOACTBO M T. IL).

Bropoii mnyTe (9KcTpanojifiMs) OCHOBBIBAETCA Ha aHaIH3e
KOJIHYECTBEHHBIX CBfA3eH aneMeHTOR OGanaHca TPYHTOBBIX BOA C
NPHPOJIHBIMH M HCKYCCTBEHHBIMH (AKTOPaMM, a TAKXKE HA INOMYT-
HOM KaprorpadupoBaHiu 3THX (AKTOPOB MO BCEH TEPPHTOPHH
HCCIIE/TOBAHHA.

K npupoaieiM dakTopaM, ¢ KOTOpPBIMH TECHO CBA3AHLI JIEMEH-
Tl DajlaHca rpyHTOBBIX BOJI, OTHOCATCH: MOILHOCTh 30HBI d3palliH
(rnybuHa [0 TPYHTOBOH BOJBI); BelHYMHA napaMmerpa p (Bojo-
OT/a4a WJIH HEJ0CTATOK HACBILIEHHA MOPOJ 30HBI APAIMUA, d TAKKE
BEPXHEH YacTH TOJIIM BOJOHACBIIIEHHBIX TPYHTOB); JIPEHUPOBaH-
HOCTL MeECTHOCTH (raybwHa Bpe3za 3pO3HOHHOH CeTH, HAIWvue
1a00N04EHHOCTH M T. I1.), YCIOBHSA YBIIUKHEHHS HA TOBEPXHOCTH H
NOBEPXHOCTHLIA CTOK, a TaKKEe METEOpolornyeckue (hakTopsl
(ocajakn, cyMMapHOe HcnapeHwe, KOHjeHcauus, atMmocdepHoe nas-
JIEHHE M T. m.).

K wuckyccrBennbiM (pakTopaM OTHOCATCH: MOJHB OPOCHTEIBLHOI
BONO# (BOAONOAAYA HA OPOLIEHHE, HOPMbI MOJIMBA); JPEHAKHLIH
CTOK, K03pipunenT 3eMenbHOro Henodb3losauua (K3H), rpascnu-
pauMs BJArM PACTEHMAMH HA OPOLIAEMBIX 3eMJISX., BoaooTOop
NMOJI3EMHOH  BOJIBI 18 BOJOCHAOKEHHS M OCYUIEHMS 3eMellb,
MeCTHRIE W palOHHBIE JIENPECCHH 3ePKana NoJ3eMHBIX BOJ M T. IL

PaccMOTpHM HEKOTOPBIE MpHMEpPhLl HCCNESIOBAHHS KONHYECTBEH-
HBIX CBA3CH IeMEHTOB DanaHca IPYHTOBBIX BOJ € NPHPOIHBIMH H
BOIOXO038HCTBEHHBIMH  dakTopamMu. OHH HMCIOJB30BAIKCH HENO-
CPEJICTBEHHO JINIA KCTPANONAIHH PACYETHBIX 3JleMeHTOoR Dananca no
mnowmaan eojgocbopos.

Han cocmasiaenun demaasnvtx kapm (Macmtadba 1:25000
1:50000) cesonnoeo pachpedesenusa  abcomomibix  8eAUNUN  UH-
duasmpayuu ocadkos, JOCTHUTAIOLIMX YPOBHA TPYHTOBBIX BOJ, WIIH
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Puc. 19. Fpaduk cessu nutanns u ucnapenns WAL, MM
[wATI) rpyHTOBBIX BOA € ryOuHOR A0 BOOLI AaA 1201
[exopeko-KynaBHHCKOro  MEw/1ypeHba;

P A mepuocin (f - pecenuwi, 2o -aeimwi, - serwe-ocen-
Hui R lafogodcHaex Mecr), £ Toqka BabIKIcHHA )

8o

A ==3;

BEIMYHH WMCTIAPEHHA JTHX BOX COB- g
MECTHO C BOCXOOAIIMM TOKOM BJi-

M OT 3THX BOJ B 30HY ai’pa-

LUHH 33 JaHHLIH T0jJ HCCNeayrTes
CBA3H YKa3aHHBLIX BENHYMH OJJIEMEHTOB ODanaHca €O cpeaHed 3a
COOTBETCTBYIOUMIA nNepuon raybunoit g0 Bojamt (puc. 19).

[To kampomy pacyeTHOMY 3JEMEHTY NOTOKA BBLIMHCIAKOT CYM-
MAPHBIE BEJIHYHHBI TOTO HIIH MHOTO neMeHTa DanaHca rpyHTOBBIX
BOJI 33 JIBA, TPH HIIH DoJiee JUIHTENLHBIX NPOMEXKYTKOB BpemMeHH Af
B MHJIIMMETPAX CJI0A BOJbl B roay (Hanpumep, 3a paHHEBECCHHHH
NEPHOJ, B KOTOpPBIH TIPOMCXOJHT OCHOBHOE MH(UILTPAIMOH-
HOE TMMTAaHHWE TPYHTOBLIX BOJA TaJbiMH BOJAMH H KHIKHMH
OocajlkaMH CBepXy), 3a JeTHHil mnepuoa npeobiagaroinero CcHu-
WKEHHA YPOBHH [PYHTOBBIX BOJI TOJ BJHAHHEM CYMMAapHOTO
MCIIAPEHHs, YACTHYHO OTTOKA BOALI K JIPEHHUPYIOUIMM pexam, a
TAKXKE 33 nepﬂﬂﬂ. OCeHHe-3HMHENO Cndjid }FpDBHH noga BIAHAHHEM
NOJ3EMHOTO C10Ka H JMCTHINAUMH BOIbI B 30HY aspanuu). s
Kam/J0H BenH4HHBI 3nemeHTa OanaHca, B3ATOH 34  YKa3aHHbIH
NEPHOM, M3 TOJOBBIX BEJOMOCTEH pexHMHLIX HabmomeHu#d noj-
CYHTBIBAKOT COOTBETCTBYIOLIYIO CPEHIOK TIYOHHY CTOSIHHS YPOBHS
IPYHTOBLIX BOJI.

[Tpu s1OoM B Cnyuasx BuigeneHus nebonsmux rpamanmii rny6uH
10 BOJIbl HA PAaBHHHHLIX TEPPHTOPHAX, OTBevAlOUIHX HeDONBIINM
AMIUIMTYJAM TOJIOBOTO KONebDaHWA YpOBHA BOJbI, MOXKHO HCCe-
JOBATh CBA3H MEX/Y JIAHHBIM 3/eMeHTOM OajlaHca IPpYHTOBBIX BOJ
H cpenHed rofoBod rayOMHOH MX 3a/CraHHs B COOTBETCTBYHOLIEM
NYHKTE.
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Jns akcrpanofifuMy sjieMedToB DanaHca no NJIOWEAAH BOMIO-
cbopa B YyKasaHHbLIX CAY4YadaX HCNONB3YHOT Trpadu4ecKkue CBA3M
BEJIHYMH HHOHILTPALMYE OCAAKOB H MCTIAPEHHSA C YPOBHA IPYHTOBRIX
BOJI, BLIYHC/IeHHBIE 10 ce30HaM Tojia Hiu FeHeTHYeCKUM TEpHOAAM,
C BENHMHHAMH CpPEAHEroJoBLIX TIyOHH a0 BOAB, a TaKke Kapry
CpEHEroIOBLIX rAYOMH 10 BOAB TOTO ke Toja.

Ha pwuc. 19 nokaszana cea3b BeNHYHH [HTAHMS H HCIAapeHHUA
TPYHTOBBIX BOjI €O CPENHErofoBOH TIyOHHOH HMX CTOSHHS Ha
IMexopcko-KynmaBHHCKOM MEXIYPeqLe, CIOKEHHOH (IHBHOTIALM-
aJIbHBIMH TIECHAHBIMH  OTJIOKEHHAMH.

Pacuerneie nauuble ObUIM MOJYYeHbI HA OCHOBAHHH TMAPOIM-
HAMHYECKOT0 aHaJH3a peXUMa TIPYHTOBLIX BOJ, BLINOJAHEHHOrO
HAMH C TOMOMLIbID METOAd KOHEYHBIX pa3sHoctTed [4]. B paiioue
miaow@aabio 50 kM? 6BI0 0k00 15 pacyeTHBIX Y4acTKOB, KOTOpHIE
HMCJIH HE MCHEC TpEx Ha'ﬁﬂﬁ}ﬂa'fﬂﬂhﬂbl?{ CKBAXHH B EKAXIOM,
PACIIONIOKEHHBIX B CTBOPax M0 MOTOKY BO.

Ha ocHoBaHHHM pacCMOTpPEHHBIX CBa3ed aneMeHToB OajaHca 3a
TOJ COCTaBJAKOT KAPThl CE30HHBIX WHOMILTpaunuil ocagkos, HCna-
peHHA FPYHTOBBIX BOJL H MECTHOTO BOCMOJIHEHHA NOJ3EMHOr0 Croka
C y4eTOM KapTel riaybMH 10 Bojbl. 3aTeM Ans Kax/aoi rpajnanu
ryOMH [0 BOABI, YKa3aHHOH Ha kapte, ¢ rpaduxos (cMm. puc. 19)
CHHMAJIHCE TMOKA33aHHH BeJIHYHH NONMOWHTENBLHOID TMHTAHHA —
MHGUIBTPAIMH OCAIKOB M MCHIAPEHHA IPYHTOBBIX BOJ 33 TOT HJM
HHOH ce30H roja.

ITpw oTCYTCTBHH BO3MOKHOCTH COCTABJIEHHS KapT J/eMeHToB Da-
JIaHCa 1O Ce30HaM rofia MOKHO OrpaHHMHTLCA OMHOH Kaproil riy-
OMH MO TPYHTOBOI BOJbI, COCTABJEHHOH 1O CPEAHErOMOBHIM JdH-
HbIM pexHMHLIX HaDmoaeHuil B DacceiiHe pekH, H CBA3BIO T'OJIOBLIX
BEJIMYHH 3JIeMeHTOB Oajlanca co cpedHedl rnyOWHON [0 BOJIbI

Haa cocmaeaenua OemabHbiX Kapm cpeoHeMHOZOACMHUX 2000-
BbIX @eAUNUH UHPUABMPaYUU OCAIKO8, UCRAPEHUA 2PYHMOSBIX 600 U
MECMHO20 NONOAHEHUA NOOIeMHO20 choka ¢ Odauno2o eodocbopa B
macwtabax 1:25000, 1:50000 npensapiTe/bHO BBIMHCIAIOT Cpe-
HHe 3Ha4eHHA HX 3a nepuoj Habmomennii He meHee 16—20 ner ans
Kax)JA0ro MukposianamadTa no AaHHBIM BHITIOJIHEHHBIX pacyeTos
WeMEHTOB DajaHca B DJeMEHTAX MOTOKA C NOMOIIBIO THAPO/IR-
HAMHYECKOI0 aHaiu3a HabaHJEHHOTO pEKHMA TPYHTOBBIX BOJ.

3atem onpenensior: OespasMepnbie, KodhdHuHEHTH HHAGHIL-
TPalMH OCAIKOB 38 TO Mwo=( -t
Xox-ix /

_ | ZTuAd Zw, A ETuAd
BOA Myo=|5——) »rae (=) u|=- ) —cpeanne 3a muo-
0.X-1X /g 0.x-1x/ Xox-ix g

ronerue koxpduumenth WHOHABTPAIMH W HCOAPEHHS TPYHTOBLIX
BOJl, paBHBIE OTHOMIEHHAM COOTBETCTBEHHO HOpM WHHJILTpPALHH H
HCMAapeHHs K HOPMAaM O0CajkoB 3a THAPOJIOTHYECKHE TOAbl (C
OKTAOpA no ceHTAOpE cleaAyromero roja BKIFOYHTENBHO).
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B nuensx oneHKH BJMAHHA KOMILIEKCA NpPHpoHbIX dakropoB Ha
aieMeHTHl DajlaHca TpyHTOBBIX BOJ  YKa3aHHbIE KOIDPHUHMEHTEI
PACCMATPUBAKOTCA [UIS PA3IM4HBLIX MUHKponaHamadros [5].

Tak, na Ilexopcko-KynaBuHckoM Mexaypeuse ObIIM BLIJEIEHbL:
|) noiiMbl ¥ 03epHO-DONIOTHBIE AENpPECCHH: 2) XOJIMHCTLIE MOPEHHLIE
BO3IBLILIEHHOCTH; 3) muockas cna()% APeHMPOBAHHAA 4ACTH NJIATO,
4) Buinyknas Bbicokas Haubojiee apeHHpOBaHHAA YacTh MJATO. ,[l.rm
Kama0ro muKponanamadTa jana oueska pekuma, Oananca H
(hOpMMpPOBAHHA NOJA3EMHOIO0 CTOKa BOJ 3a MHOTOJIETHE.

Ha xapre muxkponanaiuaToB OXapakTepu3oBaHbl B BojaHO-Da-
JIAHCOBOM OTHOWIEHHH 11¥ra H BEPK{]BI:IE 60.]'[0'['3* Cbl])ﬂﬁ CMEUiaH-
HBIM JleC, MAaumiHM C nepejeckaMu MU Oojiee BO3BbLILLIEHHLIE YACTH
IJIATO, ['I{}Kpl:l'f‘l:lf: CMEUIAHHBLIMH M XBOHHBLIMH JeCdaMH, d TAaKXKe
MAILHAMH.,

Mnnioctpanued BLIABIEHHBIX 3aKOHOMEPHOCTEH paciipeaejieHus
HHOUILTPALMK OCA[KOB, MCNAPEHHUA M CTOKA TPYHTOBLIX BOm (HX
CpeIHEMHOTOJIETHETO MHMTAHWA CBEpPXY) NO MHKpojanamadTam
MOKET CIVKHTh rpadHKk CBA3ZH YKA3AHHBLIX OE3pA3IMEPHBLIX BEJMYHH
31eMeHTOB BanaHca ¢ MOIIHOCTBIO 30HBI @’pauuu z, M (puc. 20).

[To ocu opauHAT OTIOKEHBI BEIHYMHBI 1), o H T,, ¢ 0003HA-
YCHHEM TOIOD MHKPDJ’IBH,I[LI]HCI)[’H E KO l'lI)pDM}" DHH OTHOCHTCH. ,U,.T[F[
deBHﬂ}!Hﬂ BCJIHYHH NMOA3CMHOTO CTOKA I:H'DPIM NHTAHHA FPYHTOBLIX
BOA) Bbilie oT abcuMcc gaHel 3epkajbHbie 0TOOpakeHHA KPHBBIX:
Nuo=/1(2). Mexay nocinegHuMH H COOTBETCTBYHOIIMMH KpPHBbLIMH
Nw,o=S12) ma puc. 20 BbieneHsl 064aCTH, KOTOpbLIE HATJIAAHO
H30DpakaKT pa3Mepsl NMUTAHWA TPYHTOBBIX BOjJ B cpejgHeM 3a
MHOI'OJIETHE.

Hanpusmep, B COCHOBO-2/IOBLIX Jjlecax Ha (GUIIOBHOTIAIMAILHBIX
neckax npH cpeaHeil MHorojietHeid rinybune ao Boasl 2,65—4.81 M
CpeHAs ToA0Baf Be/MYHMHA NUTAHMA (MM HOPMA TNOA3EMHOrO
croka) 3a 13 ner cocraeuna 110 118 MM cnos Boael, a B
dHAJIOTHYHBIX Jiecax ¢ DONbIIMMH NMOJAHAMH NpH rayOHHE 10 BOABI
1.96--10,47 m—44- 85,6 mM; npu rnybune mo soabr 1,96—
3,55 M—78,7—85,6 Mm. B To e BpeMs B nosie (OTKPLITHIE NANIHH)
HA BOJOpA3/Ie/IbHOM [U1aTO npd raybuuax go Boasl 1,63—2 M
BCIMYHHA TUTaHua paBHa 48,5—57.8 MM (3a 20 ner). Ilpuyem na
CMENIAHHOM MHKpDHaHnmactrre (namiHg ¢ nepejieCkoM M JIeCAMH)
npu raybube no Boast 3,1 M BenMuMHA NUTAHMS TPYHTOBBLIX BOJL
cBepxy cocraBuia 16,2 MM 3a TOT *e CpeaHWH THAPOJIOrHYECKHH
roj.

B pabore [5] npuBeaeHsl CBA3M 371eMeHTOB DanaHca ¢ MeTeopo-
loruyeckiMH  daktopamMu. Tam ke jgaHbl CXEMATHYECKME KApPThl
MHOMIBTPANMH OCA/IKOB M MCNAPEHHMA TPYHTOBLIX BOJA, a4 TaKKe
Cpe/IHEMHOTOJIETHHX BEJIHYMH MECTHOIO TOTONHEHWs MO0a3eMHOr0
croka B Oacceiine p. KynaBuHkH.

IIpu cocmasaenuu demaapHplx Kapm 3ieMeHToB Hananca nHeob-
XOOUMO BBINOAHATh C.IIE,I[}'}GIIIHE! MPEEGEGHHR:
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Puc. 20. Fpaﬁuu CBATH  CPETHMX MHOTOMETHHX  KOXDPHIMEHTOB HHOHILTPAIMH

(==

OCA1KOB {nw o) M HCTIAPEHHWA {n,u} [PYHTOBBIX BOJ 3@ THAPOreoIOTHYECKHH rod co
cpeancii 3a 20-netne cnybuioft Ao Boawl:
I —nnn amodinoro eeca: J-—n0m neca ¢ noasME: J- 008 nogeR 00 CMENTINIL TeCoM; F N0 YOPEIIein by
MaFHbM pacseTa; § -9 — pacieiie Kowpdumments b A Tpaten GUIKOR 8 HCTapeHRE TPYH OB RO LN
xBORIOrD peca, 8- neca © NOJEMH M GoabUEME noasRase, 7o nooefl g0 cuEmalines decos, & aabo-
AOYCHABE MACCHBOD BaaTH oF pek. 9 1a0080MeITME MACCHRBOB 0O YoPeainennlian Jainus Baie W BEansH pekl,
10 12 < ofnacTs, OTBEHANOLINE CREIHEMY MAOTONCTHEMY (M IAHKID TPYHTOBRY BOJ CBEPXY FAH 00J3EMEOMY
CroKY - R (1l — ABoRRORO- AoCa, 1 — eca, SepefyRHILTOCE - MoARiME, 12— Noiel ¢ HeGoaRIuHM - 1ecom).
Hopsa ocagkos 3a cpeniidil ruaposorwyeckdin rod cociannser 610,7 s

a) Ha naHHoM BomocOope MokHO ObITH AOCTATOYMHOE HYMCIIO
HaOmoaaTeNbHBIX CKBAXHH, NO3BONAIONIHX BbIJEIHTh TaKoe KO-
JIHYECTBO  pAaCHEeTHBIX IEMEHTOB NOTOKA, yTOOBI OXBATHUTEL BCE
FHAPOre0IOTHYECKHE PaHoHbl, NOApaHOHbl M YYaCTKM;

5} no JaHHBIM T[IOATOTOBHTENBHEIX HD:IIEI['DBRI{HE, KOTOpLIC
NpeaWIecTBYOT H3Y4eHHI0 OajlaHca IPYHTOBBIX BOMI, MOJIKHBI ObITh
COCTABJICHB! KaApPTEl PACOPCACICHHA MO NJIOIAH bacceitHa BEIYLLHX
dakTopor (Hanpumep. reomMopdonorus MuUkpopeabeda, JHTOJNOIHA
Nnopoja 30HbI ad’pauMH M BOJAOHOCHBIX MOPOJ, THAPOreoJiorus,
rayOHHBL 10 BOJBI, PACTHTENLHOCTh, XO3fHCTBEHHBbIE (AKTOPHI,
BO/103a00pLI, OpOLIdEMBbIE M OCYLIAEMBIE 3EMJIH M T. IL).
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Yucno pacyerHbiX YYacTKOB € pa3nHyHOH raybHHOH 10 BOALI
(ot 0,5 no 10 M u Gosiee) npu NPOMMX PABHBIX YCNOBHAX TOJK-
Ho OwITh B paiione He Menee 35— 10. CooTeeTcTByIONICE YHC-
Mo pacueTHBIX Todyek (Oonee 5-—10 3padeHHid OTOENBHBIX JJe-
MeHTOB OanaHca npH H3BECTHBIX TAYOWHAX [0 BOALI) TNO3BOJASET
MPOH3BECTH rpadHyecKoe MNOCTPOEHHE HAMEKHBIX KPHBBIX CBfizeH
(em. puc. 20 u 19).

[lpu cocrasneHHd Kaprt 3JeMeHTOB DanaHca rPYHTOBLIX BOA 34
KOHKpETHbIE ToJbl KpoMe Kapr rofoBoil WHQUILTPAaNMH OCA/IKOB
Eu-,a{')tc, PACXOJ0BAHNS TPYHTOBBIX BOJ Ha MCHapeHde 3a roj ZuAd
noakHA OBITh MOCTPOEHA KaApTa TrOIOBOIO M3MEHEHHs 3araca
TPYHTOBLIX BoA XUAH, a Takke Kapra MeCTHOTO TNONOJHEHHSA

No/I3EMHOT0 CTOKA Zg’—;o-‘-ﬁr 3a Tor *e rofa. [locnenHsa H3 3THX

KapT MOAy4aeTcs B DpONEcce HaNOKeHHA (COBMELLEHHMS) KapT
penHdnH  Zw,At, ZwAS w IpAH w pacdera A Kakmgoro M3
VYACTKOB BEJIUYHHbI

292~ 01 Ar=3w, AT ZuA— IpAH. (195)

PexoMenyeTca Takke COCTABIEHHE OTAEAbHOH (MpOoMeXyToy-
HOH) KapTel TOAOBOrO NHTAHHA TPYHTOBBIX BOJ CBepXxy ZwAi=
=2Xw,A1—EZuA3 nyreM cosmeuieHus KaptT HHOHILTPALMH H MCHa-
PEHHA W BBLIYHCIEHHA HCKOMOW BENHYMHHBI TO 3TOMY paBEHCTBY.
Buiyvcnenua yaoOHo NMpoW3BOAMTE B TOYKAX NEpece¥eHHs H30NHHHIH
rpajlaumi  Beawdun Iw, At w1 ZuAd.

KapTta HOPM NWTaHHA TIPYHTOBBIX BOJ CBepxy (wAf),, no
CylIecTBY, mnpeacraBnser coboil KapTy MeCTHOTO TNONOJHEHHS
NOA3CMHOTIO CTOKd HIH KH.p'l'}-’ BEJIHYHH CPEIHEMHOTONETHET O
MOAIEMHOTO CTOKZ ¢ PACHETHLIX Y4YaCTKOB.

Ecnv 3a kawawlit roj, npeaumiecTBYrOUHA COCTABACHHIO KapThl
HOPMbI MHTAHWA, COCTABJAOTCA COOTBETCTBYHOIIHE IOJIOBbIE KAPTh
BEJIMYMH MHTAHKS, TO OCHOBHAA M3 ITUX KapT CTPOMTCA MyTeM
COBMEINEHHA BCEX TOJOBLIX YKA3aHHBIX KapT Mexmy coboi H
NPOBEACHHA KOHTYPOB Tpagaluit BEAHYHH 1O CPEIHHM JIHHHAM
CPpEIH TOMOBLIX KOHTYPOB.

[TpH HanaM4YMH nepeTekaHwd TIPYHTOBBLIX BOJ B DaccelHe pekH
VUMTHIBACTCA BelHYMHA AL W COCTABNAETCH Kapra 9TO# BeJIMYMHBI,
KaK yKa3aHO BhIE, ¢ Hcrionb3oBanHeM dopmynsl (184). B npaesyio
yacTek opmyst (195) nobasnaroT cnaraemoe — XeAtl, BulYHCIAEMOE
1Mo JIaHHBLIM pacyera BeJH4YHHBI £Af HA KakJIOM 37€MeHTE NOTOKA 34
NpoOMekYTOK BpeMenn Ar nanuoro rofosoro nukna. Kapra rogoso#
BEJIMMMHBL LeAl Takke coBMelllaeTcs (HAKNANLIBAETCH) C KapToi

BEJIMMMHLI TIMTAHHSA CBEPXY M KapTOH HIMEHEHMs 3aNacoB IPYHTO-
BeIX BOA XpAH pns OleHKH TOPH3OHTANBHOIO CTOKA ngu;;-g—iﬂ.f,
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Puc. 21. Tpadwrn cBasn kod3hduinedToB HHOHIBTPAIMH OCA/IKOB € MOUIHDCTHIO
30HK 2IpAlMK 1A PAHOHOB, PACTOTOKCHHBIX HA IOTO-BOCTOKE eBPONCHCKOH 4aCTH
CCCP:

I~ wsewnypeses; 7 Xpanwnckas pamiina: 3 aamioBRaihisie Teppack; 4 6 opeanke navenis o
e TOB HIQHALTPGIAR LR (4 sewaypedni B cyoanean, 5 Xeaiwuckoldl paBnune 8 cyraniasas B neckas,
ANHNBHA Ll I|.‘|'lpﬁ.£ L] ﬂtt!ﬂ'!:l

O63opHbie  Kapmel Jiemenmos Oaaanca 2pyHmossix 600 (B
mMacmrade 1:100000-1:2500000) B OCHOBHOM TNpe/IHA3HAYAKTCH
NI perHoHANLHLIX OleHOK OanaHca Noa3eMHBIX BOJ DONBLIIKX
TeppUTOPHH, M3y4eHUS 3aKOHOMepHOCTeH (GOpMHpOBAHHA TOJ3eM-
HOrO CTOK4 B apTe3HaHCKMX OacceliHax, Jns COCTABIIEHHA peruo-
HanbHbIX THAPOreQOrHYeCKHX NpOTHO30B peXHMd Danauca l{p}’ll-
HbIX PpPerHoHOB H T. II.

CocraBnenne Takux KapT J0JkKHO 0a3MpoBaThCs Ha KOppes-
IMOHHBIX CBA3AX OeapasMepHnix Ko3(hduuuentos uAGHABTPALKH
Zw At

atMochepHbIX ocankos K, =— 100 = H HCnapeHds TpyHTO-
p LN x TIW'L P p-—

TuAb
BbIX BOJI Ku=--k-*l[]ﬂ=nu ¢ MOIHOCTLIY 30HBI APANMH Z H

IMIpOMETEOPOJIOTHYECKHM PailoHUpOBAHWEM TeppHTOpHH. B obinem
ciyyae OanaHcel TPYHTOBRIX BOJI COCTABIAKOTCH JUISl JIIODBIX JieT
(ronoBeix nukaos). [Mpu 9TOM ykazauHele KodhduuneHTsl Bblyuc-
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Puc. 22. lpadmk cBA3IH OTHOUICHHA TNHTAHHA TPYHTOBRWX BOA K HHPHILTPAHH
OCATIKOB AN CPLAHCTO MO BOAHOCTH TOAA € MOWHOCTEIO 30HBL A3PATHH:

I- aw anmosmIeaLy  Teppac: 2 — UM Mexavpeyad; J—amm XKepasmckoll  pasanAw; -8 - cpatume
VEMCHHA OTHOICHHA An ane (f —avneopHaanHeK TCppac B beckax, §—-wmewaypessi—s  cyramkxax.
6 - XBAAMACKOH paBilWHB —B CYTANBEKAX M 1ECKax)

AT AN JAHHOTO Toja i, Juisl KOTOPOTO MCMOJb3YIOTCs COOTBET-
CTBYIOIIME FOJIOBBIC CyMMbI OCajaxoB X;, unpuabTpauun (Zw,At);
u ucnapenns (ZuAd),.

Onnako, yUHTBIZAA HENOCTATOMHYIO HM3IYMEHHOCTh peXHMa Moj-
J€MHBIX BOJl B MHOTOJIETHEM paspele Ha psale ODMPHBLIX
TEPPHTOPHIT TOBEPXHOCTHRIX W MOA3EMHBIX BOAOCOOPOB, MOXHO
NPHATH K BBIBOJAY O Leleco0DpazHOCTH HAYHHATE EKapTorpadupo-
BAHHE CO CPEeIHEMHOTONETHHUX OanaHcoB MO3EMHBIX BOJ, UIA
KOTOPBIX BENH4MHOH TOMOBOIO M3IMEHEHHs YPOBHA TDYHTOBBIX BOJ
MOXHO npeHeOpeub, T. €. cunTaTh BenHuyuny LAH 3a ron pasHoii
Hyto. [locne kapTHpOBaHWS HOPM AMTAHHA H CTOKA BOJ CJIEAyeT
BBIMHCIIATE BCPOATHBRIE OTKIOHEHHA OT HHX.

Wimocrpaumeit  perMoHanbHBIX  cBA3eil  k03(D(pHIHEHTOB HH-
(masTpanui oca kOB ¢ riyOHHOH 10 BOMBL, T. €. KPUBBIX T, =/ (),
s toro-soctoka espornciickoi wactu CCCP MoxeT clyxurthb
puc. 21. 3T1oT rpaduk COCTAaBJIEH MO JAHHLIM pacdyeTa JeMEeHTOB
DanaHca peXMMHLIX Habmronenui 3a xonedaHueM YpOBHS TPYHTO-
BeIX BOJA B CcpeaHed d4actH [lpukacnuilCkoH HH3MEHHOCTH, Ha
Bosaro-Jounckom u  Tepcko-KymckoMm mMexaypeuysax W UepHsix
semiasax B Ilpukacnum.

IMpencraBastor uHTEpeC M rpadMKH CBSA3H OTHOLLCHHSA BEJTHYHHBI
MUTAHWA K BeJWuuHe WHOWIBTPAUWH OCAaJKOB JUTH CpEIHero Mo
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BOJIHOCTH TOMla ¢ MONIHOCTBIO 30HBI aspanuu (puc. 22). VkaszanHoe
OTHOLUCHHE 3alHCBIBACTCA B BHIC
(EwAt)g
V= ) M]{'IUU (196)
rae (EwAt),—rofoBas HOpMAa NMUTAHWA TPYHTOBLIX BOJI CBEPXY /L
pacieTHoro yéacrka; (Xw,At),——rojoBas HopMa HHPUABTPAIHH
OCaJIkOB 10 TPYHTOBBLIX BOI Ha TOM K€ YYacrke.

M3 storo rpaduka cieayer, 4To NPH OJHHX M TeX XKe raybHHax
no  Boael  (3—5 M) wMcnapeHume MMEET MEHbIUEE 3HAYCHHE B
(GOpMHPOBAHHH NHTAHHA W CTOKa B YCIOBHSAX NECYaHOTO pa3spesa
30HBI a3pallid H BOJOHOCHBIX T[OPH3OHTOB, YE€M B YCIOBHAX
CYrnMHHCTOro crpoenus (reppacet  pek Tepeka, Kymbl u ap.).
TMo3atomy yxe Ha rnybuse 4--5M OTHOCHTENBHOE TIMTAHME
TPYHTOBBIX BOJA Ui necyaHoro paspesa Gmusko x 95—100% ot
BenH4MHbBl HHpuAbTpauud. I[lpw nectpoM cocTtaBe BOIOHOCHBIX
NOPOA M 30HLI a3paiiu (CYTIHHKH, MecKu Ha XBanbIHCKOH paBHHUHE)
9TOT KO3PPUUHEHT ZOCTHraeT ToH Ke OTHOCHTENBHOH BEJMYHHLI
TONLKO mpu raybuHax go soaer 9—11 m.

Haxkonen, npun cyriMHMCTOM COCTaB€ 30HBI ajpauMd H BOAO-
HOCHBIX TOPH30HTOB (Mexaypedss Bonru, Ilona w apyrue paitossr)
HCIAPEHHE TPYHTOBLIX BOJ NOJIHOCTBIO TMPEKPAIIAETCH M OTHOCH-
TelbHBIE BENHYUHBI NUTanud pocruraot 100% npu rayOmmax no
BOABI 12—13 M.

Ilo danubiyv MHO2OYUCAEHHBIX PACHEINOS 8EAUYUN UHIMEHCUSHOCMEDL
unbusbmpayuu  ocadkoe W, u ucnapeius 2pyHmMoblx 600 u,
BLIMOJIHEHHBIX TIO PEXHMHBIM HabIHOAEHHSAM C MOMOLILID AHAIH-
THYECKOTO MeTona, das wacmu meppumopuu CCCP npouseedena

Koppeasyua  kodgguyuenmos m,, = E"'m - 100, ;-‘_“_.E‘m 100

I
MOIIHOCTHIO 30HBI aspanmu (puc. 23, 24) [5].

JIns rpyHTOBBIX BOJI UEHTPAJbHBIX, CEBEPO-3aNAMHBIX paiiloHOB
esponeiickoit 9acti CCCP, sxmowas IMpubanruiickue pecnydimmky,
KOI(DYHUMEHT KOPPEISUMM BEJIHYHHBL Ig M, ¢ TayOHHOH 10 BOAM 2
cocrapun r= —0,78 (npu n=>51, rae n- qHC0 nap KOppeiaHpyeMbix
BENWYHH), H Auf cBa3m Igh, ¢ z r==0,62 (npu n= 1§ [pu
pacHeTax yKalaHuwelXx ko3 puuHeHTOB OpasMch BBIYHCIEHHBIE B
3/IeMEHTaX I[0TOKA TOAOBblE CYMMbl HHQUILTpAlMK  OCAJIKOB,
HCAPEHHA TPYHTOBBIX BOA H TO/OBBIE CYMMEI AaTMOC(EpPHBIX
ocankos. Ilpu Takom e amanude pe3ynbTaToB OasancoBbIX
pacueToB no 10ro-BocToky epponeiickoit tepputopun CCCP wmc-
none3opaHo 40 pacueTHeIX roAOBbIX 0aNaHCOB IPYHTOBBIX BOJ B
pPa3sHbIX NYHKTAX M 33 pPAa3IHLIE TOJLI

Kosdpduument romosoit cymMmbl MHQHALTPAIHM OCAJAKOB s
LUEeHTpalibHBIX M CEBEPO-3aMa/IHLIX  PaiioHOB eBponeiickoil gactH
CCCP, sxmouas [Tpubantuiickue pecnybnuku, ceg3an ¢ raybuHo#
0 BOABI Z CreylolHM obpasom:
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Puc. 23. Koppensuns memmunst lgn., (a) w lgh, (#) c rayGuwnoil no Bomw z ans
pPAOHOR, PACTIONOWCHHBIX Ha ccmpd—aana,nc esponeiickoil gactn CCCP, skmodas
MpuGanTuiickme pecnybauxu (1), #a oro-soctoke esponeiickoll wactn CCCP (2). B
NMurosckoit () w Beaopycekoit CCP (4)

N, =exp (3,380-0,294 z +0,476). (197)
Hndunstpanuonnsiii xo3gduuuMeHT rojoBoro McnapeH4s rpyH-
TOBBIX BOJ JUIA TeX Ke TeppHTOpHii

A, =exp (5,020,522 2+ 0,506), (198)

ZuAd
rae A= - 100.

121



0 4 & 1246 20 k,% 24-20-76-12-8-4 0 & 8 1216 202428323640 K%

=1 o [
% =P
% o5];
9 =p
2M s

Puc. 24. 3aBuMcHMOCTE ycpeaewnwx  kodfdmumentos (K} anementos Gananca
TPYHTORKX B0 OT MOIIHOCTH  30HBD @3PAlHH 08 CCBCPO=3anang,  BEAHYaR
[Mpubantuiickue pecnyBaukn (@) W roro-soctok emponeiickoll wactw CCOCP (6):

§—3— worpruwenin (/] WB(MILTPIUMA OCAMKOB N, J— HCHAPEHHA TPYHTOBRLIN BOO K,. 3 nuranms
FPYHTORLY BON CREPRY HAH BOCNOTHERRA NOIBEMIOTD CTOKA !.'.:q_\ o J— wopr nofeMuoro CToks
{4 mocnosigiad, § o pacRolOBaHAE APHTOES W3 HCMAPEHBE)

Hﬂ OCHOS AN KAFAHMBIX  3ABUCHMOCHIEN Cpﬂ’f}HHI BCANYUH
uccAedyemblx J{{?&gﬁgﬁ{ﬂmﬂzmu& om eaybunst do eodw (De3 ydera
NONpPABOK) Obliu nocmpoensl 2paguxy YyCpeJHEHHBIX 3a MHOrOIeTHe
KO2(p(PHUHENTOB FOAOBLIX CYMM HH(HILTPALWH OCAIKOB, HCNIAPEHHA
FPYHTOBBIX BOJ COBMECTHO C OTTOKOM BJard B 30HY ajpanu,
HIMEHSAIOIIMXCA 1Mo TinyDuHe Ins CeBepo-3amajsa, 3anaiad M Hro-
Bocroka esponeickoit wactu CCCP (puc. 24). Koppenauuonnsie
3aBHCHMOCTH Danancopbix xodpPUuHEHTOB OT rAyOMHBI [0 BOJIBI
ans apyrux paitonos CCCP pganwm B pabote [5].

ZuAd i
KoadduuuenT ucnapeHus rpyHTOBbIX BOJ K“Z_JE"’ B3ATHIA 110

OTHOIIEHHKY K oOCallkaM pacHeTHOTO roaa:
Ku:n'wllui (199]

i H03¢I¢HHHEHT MHTAHHA TPYHTOBLIX BOJ CBEPXY 334 TOT ¥c IOl
COCTABNACT

IwAt ZIw, At EuAd
K=t =T B0, — K, (200)
[Monyuennsie w3 ypasuenuit tina (197), (198) n (200) xoabdu-
UHEHThb! (6e3 NompaBok) My, cpe Aucpy M Kupep ANS KaXkgoro paiiona
CCCP, no cyuecTBy, npefICTaRasOT coDOH HOpMBI 3THX K03dn-
OHEHTOR 3d MHOTONETHE MO MNAOMIamH, HCI'IGJ'[I'-.."-}"EMI-.IE MpH EK4pTOo-
rpadupoBaHuM 3MeMeHTOBR 0anaHca TPYHTOBBIX BOJ. ITH KO-
dunuentel B ganbHediem 6yayr obosnauaTecs Tak: M, =K, o
;'I"HD; Kw!ﬂ'
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Jns HOpMBI (CPe/THEMHOIONIETHENO 3HAYEHHUS BO BPEMEHH M JId
JIAHHOTO PErHOHAa) OTHOCHTENbLHONH BEJIMMMHBLI NMHTAHHA [PYHTOBBIX
BOJI CBEPXY MJIM BEJIMYMHBLI MONOJHEHHS IIO/I3¢MHOTO CTOKAa JIEHCT-
BUTENLHO COOTHOIIIEHHWE

( 0:-0, , )
K\rtﬂ:Kqﬂ:""' - i,.'ﬂ' = '_Q:nw|ﬂmKuD$ (2[}1:'

rae wHaekce «0» obDosnasaer HOpMY.

s onpenenenus cpeIHEMHOTONIETHErQ pacxo/ia NoA3eMHBIX BOJ
B 3aMBIKAOLIEM CEYeHHWH NOTOKa HeoOXOAMMO Ha KapTe pacnpocT-
panenus K o=/ [z} M3MEPHThL IUIOLIAJH NOJEH m; C pa3HbIMH 3HAYC-
HHAMH K03 dHuMenTa K n; ¥ BLIYHCIHTE Pe3yNbTaThl No GopMmye

EK‘.n.;fJJJ-

K=t —, (02)

rae o;—nioanb rpajauuu nanHod semuuuHbl Kpo; HA Kapre;
n

L;=Q—obmas nnomans Boaocbopa; n— wucno rpaganuii Ko-

1
asppuumenta BHYTpH KoHTypa OGacceiina.

B pabote [5] npoanann3upoBaHbl KoppeaayuoHHble CEA3U BEAU-
NUN  NUMAHUA  2PYHMOSLIX 800 ¢ peynbiM  cmokom 6 Daccetine
p. Kynasunku, pnanaromed B p. Knasemy. bacceilin nnomansto
50 km? cnoken QMOBHOrNAUMAALHLIMA NECKAMH MOLIHOCTLIO JIO
30 M. HabmopateabHbie CKBa®HHBI ObIJIH PACMOJIOKEHBI B CTBOPAX
no I'IG-TDK‘_‘,I’ FPFHTGBHI BOJ C€ PpPacCTOAHHAMH ME)[UL}I’ HHMH
0,8—1,5 kM, cpenuss rayOuHa a0 Boael 3,1 M.

I'Ic- :maqe}msm Mojyneil  pedHoro croka (3a nepwon 13 ner)

rOJ0BOMY HW3MEHEHHIO 3anacoB TPYHTOBLIX BOJ
:r: p&PH} NOJY4YEHO YpPaBHEHHE perpeccuH

y=0,324x+5415+1,17. (203)

Koahdunnenr xoppensuuu r=0,75, cpennexpagpaTH4Has mno-
rpewiHocTh nocnejHero m,=0,118, 4ucio nap 3Hadenud (x, y) B
KOppenupyeMblx psanax n=I14.

Haxoxnenne persoHaNbHBIX 3aBHCHMOCTEH peXHMa TPYHTOBHIX
BOO OT CTOKAa pEK NO3BOJIAET CDRPBTH'I'I: YHCJIO HHGIIFQH.HTEII[:HHK
NYHKTOB (CKBAXMWH) HA MO/3eMHbIe BO/LI uiu 00opyldoBaTh 3a cyer
HUX JONONHHTENILHO HA HEH3Y4YeHHBIX BOocDOpax AHANOTHYHbIE
NYHKTHI,

Menee TecHas Kﬂppﬂﬂﬂ'![ﬂﬂ OTMEHAIaCE “EE{E}-’ rogoBLIMH
BETHYHHAMM NHTAHHA TPYHTOBBIX Boj IwA! u pednoro croka Y,
Kosbpuumenr nuuelinod xoppensiudy AIs yKa3aHHBIX BEJIHYHH "
nepuoga wabnrogenuii cocrapun r=0,64; cpennss kKeanpaTudeckas
norpewnocTs nocnensero m,= +0,158, ypaBnenwe perpeccuu
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y=0,0369x+4918+1,73, (204)

rae y= Mp: x=XwAr.

Haa nodzomoeku HCXO0OHLIX OGHHBIX K COCIMABACHWO 0030PHBIX
Kapm 346 MeHmMo8 datanea 2pyHmossix 00 BONbLIOE 3HAYEHHE UMEIOT
HCCIEeIOBAHMSA KOPPEISUHH HOPM NHTAHUA TPYHTOBLIX BOJ € THpO-
METEOPOJOTHYECKHMH (DaKTOPAMH, a TAKKE OLIEHKA H3MEHYHBOCTH
71eMeHTOB Dananca rpyHTOBLIX BO/1 BO BPEMEHH W B IPOCTpaHcTBe [5].

Hopma nutanns rpyHToBBIX BOJL CBEPXY I J100Oro y4acrka cy-
iy onpenenserca H3 ypasuenus tuna (157) npu Dy =0, D, =08 Bune

(W'ﬁf}ﬂ = Xﬂ = Zo= Yuonos [205}

rae Z,- HOPMAa CYMMAPHOIO MCHAPEHHA C TOBEPXHOCTH 34
BLIYETOM KOHIEHCANIMH BOASHBIX TAPOB HA TOBEPXHOCTH H B 30HE
aspanuu; Y0 —HOpPMA MOBEPXHOCTHOTO (CKJIOHOBOTO) CTOKA C
MAHHOH TEpPPUTOPHH.

B cpenmnem 3a mMuorosierde H3IMEHeHHMs 3AMACOB NMOBEPXHOCTHBIX
BOJl M BJIATO3ATMACOB B 30HE A3PALHH NMPHHAMAKOTCA PABHBIMH HYIIHO,
TaK Kak B MHOTOJETHEM PARY BCTPEYAIOTCH TOJIBI C TOMOKHTE b=
HbIMH H OTPHUATEIALHBIMH 3HaYeHusMH BenuduH D, u D, (unaexc
«0» o3HaYaeT HOPMY JIAHHOH BeJNHYMHBI).

Bespasmephbie ko3bduimenTs

KH=X{}I.'|I(XD'"'Z;}}; sz}rp[}fllXﬂ H KZZEDJIIIXG [2[]6‘)
CBA3aHbI MeXAy cobol cnenyroumm obpazom:
I K,—~1
Kp=;:;; Kz=—:'<',. - K2+Kp=1, {2{]?}
rae K,—xoapduunent OeccrodnocTH yHacrka (pailona) cyum;
K,—xo3dduunent pednoro croka; K;— koadduument cymmapio-
ro HCnapeHus.

Tak Kak HCX0/HBIE MAHHBIE MO IEMEHTaM BOAHOTO Bananca Xy,
Loy Yty W Y, B3ATEI HA OCHOBAHHH 3KCIEPHMEHTAIBLHBIX
onpenesaeHui, To noayuaemMas U3 ypasHenus (205) BenuuuHa HOPMBI
TIHTAHUS TPYHTOBLIX BOJ CBEPXY NPHHHMAETCA TAKKE MO IKCHEPH-
MEHTAJILHBIM JIAHHBIM. B COOTBETCTBHM € 3THM MBI HMEEM NpPaBO
OespasmepHbIi  KO3DOHUKMEHT NHTAHKHA TPYHTOBBIX BOJL

Xo—2Zy— 1III'II|1-t\-l-
leﬂam:n === ; 2
o

CYMTATh CPEAHEMHOTOAETHHM TOKA3ATENEM BEIWMMHBI THTAHMS,
KOTOPBIH BBIMHCJASAIOT M0 IKCIEPHMEHTANBHLIM JJAHHBIM IS KpYyIi-
HoTo Bojocbopa.

B pabote [5] onpenenens koddhhuuHeHTBI KOPPEAAIUE BEHIMH

(208)

o 0
bapenuesa, banrtuiickoro, Uepnoro u A3zoBckoro, Kacnuiickoro u
sanagHod 4actu Kapckoro, a rtakxke p. Bonru.
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K 0. 3KEN.
a,zi‘f’

0,22
0,20
0,18
0,78
a1% . +
a2

el 22 [ads [o]s [2]s [o]s

Puc. 25. Tpadukn ceasu kodpPUUMEHTOB NHTAHHA T[pPYHTOBMIX BOA € oDpat-
HOiT BenuynHoR  ko3dMiMenTa pedHOro CTOKA NO JaHHBIM KOPpPensuMH  OByX
MEPEMEHHBIX BETHYHI (1) H MO POAHMHBIM 1aNHEM THIPOIHHAMHYCCKOTO AHULANDE
(II) ¢ yweroM NONpaBOK HA OCAKH AR pednbix DaccefiHOB, HAXOJAUIMXCA B
Bacceiinax Mopeit:

I -Beaoro w Bapennesa: 2 - Badtwhesore: J---Yeproto w Awecsore; - Kacnkiickorg: §-— Kapororo
(ranaanan w3cTe), &= p. Boan

Ha puc. 25 noka3zaHe! pe3y/ibTaTkl pacyeTa YCPeAHEHHOTO MO
MIomaaH W BO BpeMeHd koo(pduumenta K., ONPEAENEHHOTO

AHATTMTHYECKHM METO/IOM, HCXOAS M3 JAAHHBIX PEXUMHBIX Habirome-
HHIi 34 TPYHTOBBIMH BOJIAMH.

Xo _ Grin MOJ1Y4eH
Xo—=2Z,
kod(hduuMenT koppensid r= —0,835; cpenHss nOrpemiHoOCTh Mo-
cinegnero m,= +0,032,

Vpapuenue perpeccHH HMeeT BHI

[pu uucne nap n==_84 3navenui K,  o,.c0 H

K, i0oen =0,123—0,0097 X2 +0,022. (209)
Xo—2,

Conocrasnenue  koppeaupyemoro  kodhduumenta K, o0cn - ©
pacueTHBIM 3HageHueM K ,, NOJYYCHHBIM 1O PEXUMHBIM MdHHBIM
[UIA KPYHIHBIX PErHoHOB (CM. puc. 25), ykaswiBaer Ha MX Osmskoe
CXO/CTBO. DTO OOCTOATENLCTBO OTKPBLIBAET BO3IMOKHOCTL LIHPOKO
pacnpocTPaHATbL MO TEPPHTOPHH KOIPPHIHEHTHl MHTAHHA [PYHTO-
BBIX BOJ, NOJMYHEHHBIE MO POKHMHBIM JTaHHbBIM.

IMonyuenusle 3aBHCHMOCTH BeMH4UH K g0 OT —- - WIIH

Xo—2Z .,
"ﬂ_f 0 HCMONL30BAHBl IS pAOHUPOBAHHUA YACTH TEPPHTOPHU
¥

CCCP u cocrapieHus 0030pHLIX W CXeMaTHYECKMX KapT NMHTaAHHA
IPYHTOBLIX BOJ CBEPXY [S]I,,
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Ilpu  pecuonaibHOU OYeHKe UIMEHYUBOCMU 60 6DEMEHU U 6
nPpOCMpPancmee IteMeHmos Dataxca 2pyHmosbix 600 NCTONBL3YeTCH
MACCOBBIH MaTepHall 1Mo peXUMHBIM HalMoaeHHAM, TPOBOAAMbBIM B
pa3HbIX TMPHPOAHBIX VCIOBHAX H B TedeHHe paznu4Heix ner. [ns
peweHus Bonpoca 00 WIMEHYHMBOCTH BEJIMMMH ITHX 3/IEMEHTOB
Haubosiee NpHrojeH BapHALMOHHO-CTATMCTHYECKHH METOM, B 4YacT-
HOCTH, METOJI MOCTPOCHHS KPHBHIX ODECTICYCHHOCTH WCCASNYeMbIX
BEJIHYHH, DTOT METOJI NPUMEHAICA B LEHTPAIbHBIX, CEBEpO-3ana/i-
HBIX M FOro-BOCTO4HBIX paitonax esponeiickoii wactu CCCP,
srmoyas [lpubanrtuiickue pecnybiuku.

ITo pamubiM HabmroneHui 3a M3MEHEHWEM YPOBHSA TPYHTOBBIX
BOJL Ha cerH cKBakHMH (no 5] y4acTKy-—B UEHTPAJbHBIX M
cepepo-lanafHeIX paiioHax u mno 40 yyacTkaM B IOro-BOCTOYHBIX
palOHaX) AHANMTHYECKHM METOJOM OIlpe/ieeHbl BENHYHHEI Ign,,
3a OT/C/IBHBIC TOMBL

ITokazatens TOYHOCTH HMCXOMHBIX JAHHBIX AA% ITHX PErHOHOB
cocraeuii  4,1+4.5%, xkosdpduuuent papuanuu 28,9 —28,2%.
Pesynbrar Takoro amanuza uizoOpaxen rpapuuecku ma puc. 26, Ha
OCHOBaHHMH 5THX JaHHBIX MOXHO CAENaTh CHECAYHOIUHE BBIBOJIKI.

1. Kpusnie obecnieyeHHOCTH Benmuun 1gn,  OMH3IKH K mpAMBIM

JIMHASM, a BEIHYMH 1), —K CTENECHHBIM (GYHKUMAM.

2. Tak kak BepxHuH npeaen Bennuuuspl 1, — 100% ot ocankos,
TO MONb30BATECA MaHHBIM rpadukoM nenecoobpasHo B npeaenax
5—95%-no0# obecne4eHHOCTH.

3 Maxkcumanbiblif pa3max kosebanuii xodpdHuMeHTa roa0BhIX
BEMHYHH HHQHIBTPALMH, TPOHCXOAALIMX TIPH COBMECTHOM BJIHSHHH
CMEHbI BOJHOCTH JIeT M TIyOMH 10 BOABI HA Pa3HbIX JJeMeHTax
penvedba W npu aApyrux Qakropax, paseH |2-kpaTHoOMYy s
LlEHTpH.f]BHI:IX H CEBEPG-BHHHI{HHX H 14-!‘.’]}31']{0!’&]}’ IJI8 Hro-poctovy-
HeIX paitoHos epponeiickoi vactu CCCP. Tlpu srom mMunHManBHBI
VIS MaJlloBOAHOro roja mpeaen 3roro koadduumenta (4,6 — 5,5%)
B3aT npu obecnedenHoct 95% (moBTOpfAeMoCTh-— ofIMH paz B 20
ner MIH ofuH W3 20 BapMaHTOB) M MAKCHUMAJLHKIL npemen mis
MHOToBogHOro rona (35— 76%)— npu obecnevennoctu 5% (Takxe
omuH pas B 20 neT).

4. Makcumansnoe orknoHende koddbduumenTa HHOHILTpaHK
OT  CPE[HErO 3HAYEHHA JUNIA UEHTPajbHBIX M  CEBEPO-3AMA/HBIX
paionoB cocrapiaser 55—13,9=41,1%, a roro-socrodubix paiioHOB
759—17,8=58,1%. MakcuManbHble 3HAYEHHS BENMYMH T, B3ATH
npd 5%-no#t obecneweHHOCTH.

5. Cpenunii muoroneriui xoadduument rogosoii HHPHALTPA-
IHHH OCAIKOB 1and TNEHTPANBHBIX H CEBEpPO-3aMaTHEIX ]:IB,EGHOB,
cocrasiaroini 13,9%, orseyaer cpeaneit rnybOuHe 1o Boasi 2,6 M, a
MU KOrO-BOCTOMHBIX paHoHoB, paBubiii 17,8%, cooTBercreyer
cpenHeil rnybune 4,4 M OT NOBEPXHOCTH W obecneyeH NMpHMEPHO Ha
50%. Dror koddhUIHEHT NOM BIAHAHHEM COBMECTHOTO BO3/ICHCTBHA
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Ny Y9,

320
280
240
200
160
120

" i
00101 14,0 102040 60809097 p,%

Puc. 26. Kpussie obecrievensoctd lgn,, (I—2) u n,, (3—4) ans pasiniubix
paiionon esponeiickoit wactn CCCP:

| —cepepo-aananioro, skaotas  [TprbantiAcese yBanen;  J- HOro-BOCIOYHOTE, - UEHIPAIBHOTO H
cepepo-anaanore, miakodan Tpubatinfckue pecoybankn; 4 —HOT0-BOCTOYHOTD,
P 0DECnEscHHOC T

M3IMeHeHHil BOHOCTH JIET ¥ Ty0HH 10 BOALI NPKH 0DECNEeYEHHOCTH B
5% ysenuuusaetca no4uTH B 4 pasza. Ilpu nepexone ot obecneveH-
noctu 50% (1 pas B 2 rona) k¥ obecnedensoctu B 95% (1 pas B 20
net) cpeanuii ro/ioBoi ko3hdunHeHT MHGUILTPAUHK YMEHBIIAETCS
no4TH B 3 pasa.

Ecnu o6paTHTLCA K IMNMPHYECKUM YpaBHEHHAM CBA3N K0dddu-
UHEHTA HHOHALTPAIMH C l‘ﬂj’gﬂﬂﬂﬁ no Bofbl [cM. dopmyay (197)],
TO NErKO 3aMETHTh, YTO CPE/IHHE pACHYETHBIE OTKJIOHEHHA 3TOTO
ko3(hpuuMeHTa OT CPEJHEro 3a BeCh PAJ 3HAYCHHS ONpesie/ArTcs
cpenHeii omuOKOM YpABHEHHS PErpeccHH. ITH OTKIOHEHHS YKIIA/Ibl-
BatoTcA B npenensl 20-—90% OT BEIHYHHBI OPIMHAT PACCMOTpPEH-
HOH KpuBOH obecnedeHHOCTH (cM. pHC. 26).

Takum 06pa3oM, NONL3OBAHHE CPEHEH NMOTPEUIHOCTLIO ypaBHe-
uusg perpeccun THna (197) mno3BosiseT YYMTBIBATL HANA30H
M3IMEHEHHH BOJHOCTH JIET W OJHOBPEMEHHO HIMEHYHBOCTL THMIPO-
T€0JIOTHYECKHX YCIOBHI HHQHUILTPAIMH OCAAKOB C NOBEPXHOCTH IS
NaHHOTO PErHOHA.

Mpuseaennslii Boie rpadguk obecneuyeHHOCTH BEAHYHH KO3(pH-
UMEHTA MHOUILTPAIMH OCankoB (cM. pHC. 20) MOKET CHYKHT [
BHECEHHSl MONPABOK K CPE/IHEH BETHYMHE T|,, .o, NONYIaeMOH W3
ypapuenus (197), mis yuera 3afaHHO#i OOECIEYECHHOCTH.

Hanpumep, 3Has HOpMY K0I(duimenTa WHOUIBTpAIHH 0CAIKOB
Nw,0 B MOYILHBIE KO3(uument uckomoii pemmunnn K, =f(p),
rae p—obecnevennocts koadduumenta undunbrpanun (%), Koro-
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pbiii OepyT, 3Has p, B3 pacdeTHo# Tabmuubl [5], HaXoaHM 3HA4eHHE
koapduumenta HHDHIBTpauMKH 3aganHof  oDecnedeHHOCTH 1O

tdopMyne
ﬂw,p=Ks“w..ﬂ* (210)

rae M, ,—— kodhpuuuenr rogosoi HHGUILTPAIHMK OCAKOB 3a/aH-
HOlt obecriedennoctu p, %; K,— Moaysibhbiid Koahduument toi xe
oDecre4eHHOCTH p; M, o—HOpPMa Kod(pduunenta romosoi wH-
QuIbTpalH OCA/IKOB.

Ipu cocmagaenuu 0630pHBIX KaApm 21eMenmos Haiawca zpyHmo-
gbiX 800 HMCNONBLIYIOT YyKalaHHble Bbilie Gelpaimephbie Koddhdu-
uuentbl K, . K, v ¥ Jp., a Taxke pafloOHHPOBAHHE TEPPHTOPHH 110
BEJIHYHHE aTMOC(epHbIX OCAJIKOB W IyOHHAM 110 BOAHIL.

JIns KpynHeIX TeppuTOpHil, BEKJIOYAIOUIMX B CceDS HECKONBKO
DacceiiHOB CpeHuX PeK H pasHele JaHmuadTei, CTPOAT KapThl
BESIHYHHBI KG=FX"?;-. C 370H HeNBIO HCMOAB3YIOT KapThl HOPM

pT &g
armocepHbIX OCankoB Xy M CyMMapHOTO HMCHapeHus Z,, a Ui
TYMHIHbIX PETHOHOB—pe4HOro croka [, Macmrab Takux xapr
TOT X€, YTO M JUIA COCTAB/IACMBIX KAPT HOPM NMHTAHUA TPYHTOBBIX
Bog_ (ZwAi),.

B mpouecce coctaBieHHs TaKMX KAPT COBMEUIAIOTCH KapThl
OCA/IKOB W CYMMApPHOTO HcnapeHus. B Toukax mepecedenus H30-
NHHUA HOPM  OCaJIKOB M CYMMAPHOTO MCHAPCHHA BBIYHCIAIOT
3Ha4YeHHs KoIPpHLHEHTA ,.'{v'ﬂ. Ha ocuoBanuM TakuX nocTpoeHui u
pacyeToB BBIACJAAIOTCA PAHOHBL C TEMH HIHW MHBIMH TPajalHAMH

Xo
Xi—2Za

BelHYHHbl K =

o

pHc. 25), s KakA0To BBIAEJIEHHOTO TO BeH4HHe Ko3(puumeHTa
K, ruapoMereoposiori4eckoro paitoma c ykasanHoro rpaduxa
CHUMAOT COOTBeTCTBYHOUEEe 3HauveHue K ,,. Takum obpazom,
NONYy4aroT EKapry CpeJHEMHOINOMETHHX OTHOCHTEIBHLIX BENMHYHH
MHTAHHA TPYHTOBBIX BOJ CBCPXY.

Hakoneu, jis noCTpoeHMsA KapThl HOPM NHUTAHHS TPYHTOBBIX
Bo/L (ZwAt), HeOBXOAMMO B KaX/IOM paioHe Ha npebiaylei kapre
ONpeeHThL aHana3zod (mpeneisl rpajauuii) HOpM aTMochepHbIX
0Ca/IkOB M BbIYHC/IMTD HOPMbI IMTAHHA TPYHTOBLIX BOJ No (opmyne

(EwAt)g=K, 40X (211)

rne K, ., —K03pPHUHEHT NHTAHHA TPYHTOBBIX BOJA, CHUMAEMbIH C

rpajuka (cm. puc. 25); X,— HOpMA OCajkoB B JlaHHOM paifone.

Hna tepputopuit ¢ orcyrctBHeM pek  kodphuument K 4,0

MOKA3BIBAET, KaKas YaCTh BHINAJAFOUIHX OCAJIKOB OCTHIAET YPOBHS

FPYHTOBHIX BOJI MYTEM HHOHALTPALMH C NOBEPXHOCTH NPH YCJIOBHH,
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4T0 Xy>Z,. B yclnoBHsAX npeBBIIIEHHS CYMMAPHOTO HCNAPEHHS HAJl
ocaakamMu Z,> X, 3107 KOYDQHUMEHT BBIpaXaeT OO YYaCTHA
TPYHTOBBIX BOJ B ODIEM pacXojie BJArH M3 30HBL a’palMH Ha
HCIAPEHHE € NMOBEPXHOCTH.

Bumecto dopmynsr (211) gns pacdeta HOPMBI MHTAHHA TPYHTO-
BRIX BOJI CBEPXY MOKHO BOCMHOJIL30BAThHCH (GopMYyII0H

(ZwAl)o=Kiyarol o, (212)

;i (Zw ﬁr}“ _

rnec wAID = - '4"
L]

NMATAHHS rpyHTonmx BOJ1, B3ATHIH MO OTHOILEHHIO K HOPME PEYHOro
crokd; [,o— HOpMa PEYHOIO CTOKA MM PasHOCTH Xo—Z,.

bIYHCIIEHHE 3Ha4YeHHH BeluyduHbl K, A,0 NPOM3BOJAHICH NO
thopmyne

- yCpeIHEHHBIH 3a MHoronetHe xodhduument

¥ X ZwhA
vao=Kunoy e = g, @13)

[Tpu pacuere xo3pduuMeHTa HOPMBI NMHUTAHHA TPYHTOBBIX BOJI
CBEPXY noCTyndeM CHAeayrolmM obpaiom.

ITpu  mamuuuu  pavee onpeaeneHHoll cBs3u  MHQUILTPalHK
OC4/1KOB, a TAKXKE HCNAPCHHA TPYHTOBBIX BOJ CO CPEHErON0BOH
rayOuHOH 10 BOABI BRIOMPAKOT COOTBETCTBYIOMIYI) IMIHPHYECKYIO

i Al Zuld
(Zw,81) " Km:s:{"!;. lq, noaobnyio

o 1]
ypasheHusam (197) u (198), nanee no pasHOCTH HX HAXONNAT
CPENHEMHOTONETHHH KOIPQUUMEHT NMHTAHHSA FPYHTOBBIX BOJI CBEPXY

Euwd
Kusio=Tw 0~ Kuo= E5 2. @14)

GopMyny s BeMHdMH M, o=

Ota Qopmyna ananornyHa gopmyne (200), HO BhIpaxeHa s
HOPM €€ CllaraeMsix.
Ans Ka¥noro rUapoMeTeopOIOrHYeckoro paiiona (¢ onpemeneH-

HOH Benu4HHOH wau rpapammed koadduumenra K,,= —°- - w

KpaifHMX 3Ha4eHHH BeauuMHel K., PACCUHMTHIBAEM MCKOMBINM
koadpuiment no dopmyae (213).

B nensx ycTaHOBJAEHMS PErHOHANbHBIX 3akomomepHocteH dop-
MHpOBanus Oananca nNOA3EMHBIX BOJ B npejlenaXx KPyNHBIX NPHPO-
HBIX 30H, OLEHKH BOjHOrO DalaHca W MOJ3EMHOrO CTOKA CHCTEM
apTe3naHckHX GacceAHOB M pEIIeHHS 3a/1a4 No MPOrHO3Y W3IMeHeHUH
BO/IHLIX PECYPCOB B PEerMOHANILHOM IUIAHE BECHMA BAKHBL cxXeMami-
yecKue Kapmbl pezuoHaibho2o dadanca nodzemuwix sod [5]. cocras-
ngempte B Mactnitade 1:1 000 000 u menvue. Meronuka cocrtasne-
HHA TakKHX E4pT, HINTHKCTPHPOBAHHAA NOpHMEpaAMH, B Ka4eCTBRC
obpasna nana B pabote [5].
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,[[J'IH MOCTPOCHHA CXCEMATHHECKHX EKapT [IHTAHHA B EKa“MeCTBe
HCXOJIHBIX HCNONBIYIOT KapThl pPaHOHHPOBAHHA TEPPHTOPHH B
macuirabe 1:1 000 000 u menbue (rHAPOreONOrHYECKHX CTPYKTYD,
reoMoposorHu, pacnpe/ic/ieHHs OCAJIKOB, HCIAPEHHS, PEYHOIO
CTOKa, NOA3EMHOIO INHTAHWA pEI{}, 4 TAKXE CHCTEMATHIMPOBAHHBIE
no paiioHaM H perHoHaM MHOTOJIeTHHE Jlanubie o pexuMe, banaHce
l"p}"HTDBbIK BOO B BHIC a0COMOTHBIX BeJIMYMH W OTHOCHTEILHBIX
(DezpasmepubiX) K03DPHUHEHTOB NHTAHHA TPYHTOBLIX BOJ, OTHECEH-
Heix K ocaakaM K, H peiHoMy croky Ko ITomobro
COCTABJICHHK) DEJUP‘HHP{ EaprT EHJE&HCH, HPOH3BOAMTCA  THAPO-

X
MeTEopOJIOrHYecKoe PalioHHPOBAIIHE 1O BENHUHHE -"?- W peuHOMY
0 &g
CTOKY.
Ansa xaxi0il 30HBl WAM pernoHa onpetesnawt KodhduumeHr

wli
{;;, Jo Hexo/is w3 rpadmka ceasu sroro koddduumenta c

1]

i -
BeJIMUHHOR (cMm. puc. 25). 3aTeM BEIMMCIAIOT AHAJNOTHYHbI

a V]

k09 HUIMEHT MO OTHOINEHWIO K PeYHOMY CTOKY HIM Pa3HoOCTH
(Xo—Z,) mo dopmyne (213) H BLIGHPAIOT XapakTepHOe (Y4CTO
BCTpevalollieecs) 3HadYeHHe nocsieidero koadduunenta ana Kaxaoii
30HBI.

BEJ[H".IHH}I’ HOpMBI MHTAdHHA TPYHTOBBIX BOJ B Npeacriax 30HA
perdoHa BbMMCASIOT To dopmyae (212).

Kpose cxem perHoHaneHOrO paliOHMPOBAHMA TEPPHTOPHH MO

] W ST

X—a{*fz—nﬁ Kyaw= {—i :3;: M 3HAYEHHIO EEX.,ZD‘
COCTABIMAKOT CXEME PAcCnpEcIcHHA 3I0HANLHBIX TOAOBLIX HOPM
NHTAHKHA (B MM/TOJ) IPYHTOBBIX BOJL CBEPXY, 4 TAKKE CPeJHEMHOTO-
JETHETO NMNOIUAMHOIO INMHTAHHS [‘."l}"ﬁHHHDTO CTOKa NMOA3EMHBIX BO/I
WIH NepeTeKaHWs [PYHTOBbIX BoA mno Beprukanu. [locneanee
PACCHHTRIBAETCH NPEABAPHTENEHO 11# Eaﬁfﬂﬂﬁ TH,[I,pGLiETED]’JG..‘TUI’H-
yeckoH 30HBI WM obsiacTt no dopmyne (184). VKazanHble cxemnl
ans vactu tepputopun CCCP pgaubl B pabore [5].

kostpuuHenTam K, =

I'nasa 4

NPUHUMIIBI PAMOHUPOBAHUA TEPPUTOPUM
Mo YCJAOBUAM ®OPMHPOBAHHSA BAJAHCA
I'PYHTOBBIX BOJ

PaiionspoBanne TeppuTOpHi 1o  ycioBuaM  GopMHpOBAHHA
OanaHca TPYHTOBBIX BOJ NPOM3BOJMICH [UIA BbIJC/JCHHA THIOR
aroro Oananca W onpenaeneHus: 1) CTeneHH HEOAHOPOAHOCTH Tep-
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PHTOpPHH B OTHOLUEHHH FEO/IOrHMECKOT O CTpOCHHA, FEOMOPQOJIOTrHH,
pﬁﬂhﬁdjﬂ, JHTOMONHYECKOro Ccocrapa BOJAOHOCHBIX H ClHa0ONpOHH-
IIAEMBIX MOPOJ, H TPYHTOB 30HBI A%PallMH, pacnpeleeHHs TayOuu
JIo BOABL, pa3’HbLIX THMNOB TMOJ3IEMHBIX BOJA H HX CBA3CH C
NOBEPXHOCTHBIMHE M rAYDOKHMH NOA3IEMHBIMH BojgamMu; 2) ocoleH-
HOCTEH PekHMA [PYHIOBLIX, MEKNNACTOBLIX H HATIOPHBIX BOJ B
ECTECTBEHHLIX H HAPYLICHHBIX Kﬂjﬂﬁc'l Bﬁlﬂ!t}ﬁ JEATENEHOCTBRD
YC/IOBHAX; 3) COCTABA H X4PaKTEpPad E€CTECTBEHHBIX (MPHPOAHBIX) H
MCKYCCTBEHHBIX (TEXHOICHHBIX) QaKTOpoB pekHMa Boa; 4) BepoAT-
HbIX o0JlacTed NHTAHUA, TPAH3IMTA, PA3IPY3KH NOA3EMHBIX BOJ H
COOTHOILEHHS 3jieMeHTOB Ganamca; 5) HCTOMHHKOB 1LIOTIOJTHEHMS
3ANACOB TPYHTOBRIX H MEXIUIACTORBIX BOJ| KAK B €CTECTBEHHBIX, TAK
W B HAPYIIEHHBIX YCAOBHAX; 6) ECTECTBEHHOIO M HAPYLIEHHO-
ro CTOKOB NOJI3EMHBIX BOJ B PEKM, 03€pa M KAHANbl K MCKYCCTBEH-
HLIE JIPEHLI, BK/JIKOYAS BO/0OTOOP Ul BOAOCHAOKEHUS H Opolie-
HHsA, 7) BOIMOKHOIO pacxola rPYHIOBBIX M MEKMIACTOBLIX BOJ
Hil CYMMApPHOE HCUAPEHHE H TPAHCIHPANKK PACTCHHAMH, BEJIIO-
qas  BOAOMOTPEDNCHHE CENBCKOXO3ANCTBEHHBIMH — KyBTYPaMH, H
T 1N,

B 3asHcumocTH oT macwraba pailoHHPOBAHHMS M €ro KOHKpET-
HOrO HA3HAYEHHA, 4 TAKKE CTENEHH H3YYEHHOCTH JAHHOH TeppuTo-
PHH COCTABAAIOT KOMIUIEKCHYHO KApTy BO/HO-DANancOBBIX paiioHOB
MM pAa CHEIMAJBHBIX KApT pacnpe/ieeHds Mo IO/ I BeayLnX
(hakTOpOB H KAPT THIPOMETEOPONOrHYECKHX YC/IOBHIlL.

Beayuniee Mecto npH paHOHMPOBAHHM NPHHAUIEAKMT THIH3AIHM
631]3!‘10& NMoA3CMHEIX BOJI H YCTHHOH.-’IEHHI:Q NPHHIIHIIHATEHEBIX CXEM
(Momeneil) GopMHpoBaHUA ITHX BOJ, KOTOPBIE ONpeAeasioT Buibop
PACHETHBIX METOMOB AHAJIH3A POKHMA NMOAICMHLIX BOJ HA pPa3HbIX
CTANMHAX €ro HIYHCHHA.

PaccMOTpHM  BKpaTile BO3MOXKHBIE THIII OajiaHca TPYHTOBBIX
BO/l, KOTOpPbIE YCTAHABAMBAKOTCA B pe3y/bTaTe THApPOJIHHAMANE-
CKOro aHa/jW3a pexumMa 9THXx BoiA. Takoil aHanwi pexuma o6bIYHO
HPE/ILLECTBYET COCTABIEHHIO paccMATpHBAEMOR KIaccHQHKANMH H
kaprorpadupoBanuio THNOB BusluHCa s JAHHOH TEPPHUTOPHM MM
JUMMCTBYETCA ¢ YK€ H3Y4EHHBIX B JIOCTATO4YHOH CTENCHH aHajloruy-
HbIX paiioHOB (Mo JMTEpPATYPHbIM AaHHbIM). TTpH 5TOM LIMPOKO
MCIOJIL3YIOTCA TEHETHYECKHE CBH3M Mewj1y Tunamu Oananca u
PEKUMOM TPYHTOBBIX BOJ, @ TAKKE YCTOHYMBBIE CBA3IM ODOMX 3ITHUX
THIIOB ¢ reomopdoorueii, pensedom, auTosoruei nopoa, raybu-
HAMH JIO BOJIbl H TrHApoMeTeopoiorHueckiMHu daxkTopaMu, 3HaHHe
EOTOpPBIX HEGEKD,![HMD A0 BBIJIEJIEHHA KOHKPETHBIX THNOB Bananca
IPYHTOBBLIX BOJIL.

HECDMHEHHD.. HTO MoCjie BBIOCICHHA THNOB ﬁaﬂar[ca B HaAYaNb-
HOH cragud (B TEYEHHME MEPBBIX JBYX-TPEX JeT) HAO/MOAECHHH B
MOCJAEAYIOUIEM MPEACTOHT HX YIOYHEHHWE Ha OCHOBE Pe3yJIbTATOB
DanaHcoBbIX pacHeToB 2AeMenToB Gasanca no Gosiee COBEPLIEHHBIM
CXEMAM.
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THIIBI BAJAHCA T'PYHTOBBIX BOJ

Tunuszaumus pacHeTHBIX cxXeM (Mojeneil), HeoOxoauman ans
Bei0Opa METOAOB THAPOAHHAMHYECKOTO AHANN3A PEXHMA NOA3EM-
HLIX BOJ Ha K/JOMEBMX (pacqMeTHBIX) y4acTkax, paccMOTpeHa B
paborax [4] m [5] npuMeHHTENBLHO K pa3HYHbIM THAPOMHAMH-
YECKHM THIAM PEKHM4 TPYHTOBBIX BOJ, BBUIC/ICHHbIM BIIEPBbBIE
I'. H. KameHckum.

[ToxrHnsl TAKMX CXEM COrJIACYHOTCA € XapaKTepoM IpPaHHYHBIX
ycnosuit M ANMHOH NOTOKA JUIA HEyCTAHOBMBIUEHCH (QHILTpalmu
BOAKLI B BOAOHOCHBIX Muiactax nopoi. Kaxaomy noaTHny oTeevqaroT
onpefeneHHbIe pacHeTHRIE 3aBHCHMOCTH, BBITEKAIOIHE H3 pelleHus
auddepeHUMATEHOIO  YpaBHEHHA HEYCTAHOBHBLICTOCH JIBHKEHHS.

KA4ECTRE PETHOHANBLHOTO 0DOCHOBAHMSA BLIIENAEMbIX THIOB
Bananca MOXET CIYVKHIL KOppensuus pe3yabTATOB MHOTOYHCIIEH-
HBIX pacdeTOB 3JieMeH10B DanaHca TPYHTOBHIX BOJA C MOIHOCTRLIO
J0HBI A3pAIMH  Z, BLINOJHEHHAS /Ui eBpONeickoil W a3HATCKOM
yacrei Tepputopun CCCP [5]. dna xapakrepHCTHKH cpeIHEMHOTO-
nernnx  KodpduumentoR (M0 OTHOIIEHHI0O K HOPME OCAAKOR)
HHQUIBTpAUMH, HCIAPEHHA TPYHTOBLIX BOA. MHTAHHA ITHX BOj
CBEPXY W/JH MNMOMOJIHEHHA MNOA3IEMHOr0 CTOKa, 3aBHCAUIMX OT
rnyOHHEN 10 BOABI, B padiniHbix pernoHax CCCP moxker cayxuThb
rpauk, npUBeAcHHBI Ha pHC. 26.

Ha ocHoBanum 06001IeHHs pac4eTHBIX MaHHBIX OBLUTH MONYYEHB
perMoHaNbLHLIE KOppenslHOHHEIE CBA3M Kod(pduuuenta T10A0BOI

Zw, At
cymMbel MAQUILTpaumH ocajikoB K, = -~ ko3 hunmenTa

=

& Zu g
FOA0BOH CYMMEI HCHAPEHHA TPYHTOBBIX BOJ K“=_X"’ C OJHOH

CTOPOHLI W CpEeIHEroA0BBIX TAYOMH 10 BOABLI z, C APYroOM.

Ha ocnosaHnHW amanni3a KPHBHIX 00eCne4eHHOCTH, NMpPHBEAEHHBIX
Ha pHc. 26, MOXHO CHENAThH CHAEAYIOUIHE BhIBOJRI

1. B ueHrpansHbIX H CceBepo-3amafHbIX pailoHax eBponeickoi
yactu CCCP, prmouas [Ipubantuiickme pecnybauku (nepnbii
perioH), npu raydmHax no rpydrosoit Boawm 0<Z<07Mm B
CpeHeM 3a MHOTONETHE TOJIOBOE HMCNapeHHe C YPOBHA TPYHTOBBIX
BOJ MpeBBIIAeT CYMMY MHOWILTpAlHKH ocajikoe 3a roA. Iloaromy
NHTAHHE ITHX BOJ B CPeHeM 3a roj (Hopma) orpHuaTenshoe. Bopa,
NOCTYNAOIAA C MOA3EMHBIM CTOKOM, pacxOayercd Hd HchapeHHe.
Cootrsercreyronmi THn Oananca rpyHTOBHIX BOJ MOXHO Ha3BaThk
HenapuTenbHO-HHPHABTpauHOHAKE M. B Hem npeobianaer
BEPTHKANLHLIH BogooDMeH Haja ropusontanbHbiM. IIpH vacrom
HATIOPHOM MOANHTLIBAHHK BOJOH H3DBITOYHO YBJIAXKHEHHBIX 3eMellb
CHH3Y HCNApEHHE MOKET KOMIIEHCHPOBATHLCH NOATOKOM HAanoOpHLIX
BOJL M3 TrNYDOKHX BOMOHOCHBIX Toml nopoja. OOBYHO TakHe
YC/IOBHA THIHYHEL A5 H30LITOYHO YBIAXHEHHBLIX 3€MeNlb Ha noiimMax
pek, o3ep M okono Oonort.
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2. Ha roro-BocToke esponefickoil yacTi CCCP [BTﬂpGH PerHoH)
EIHHJ]UFH‘-IHLIH THII 6':'1J]3|!CE[ TPYHTOBLIX BOM CBOWMCTBEH MeCTaM C
rny6uHoi g0 Boawl 0<z<2,5 M. 3aech Ha 3na4duTensHo OONBIKX
rayOMHAX el COXpPaHACTCA OTPHIATENLHOE NMTAHWE TPYHTOBLIX
BOJI JUTS CpejiHero no BoaHocTH roaa (Hopma). ITostoMy ectectsen-
HOI'O CTOKA TPYHTOBRIX BOA MNpH I3TUX raybMpax Takke He
obpasyerca. OH HaunHaer (OPMMpPOBATBCA NpPH  JAOCTHAEHUHH
HHpHILTpylOUIeiica Bogoi rnyOuH Oonee 2,5 m.

3. Ilpu TayOmHax a0 TPYHTOBBIX BOA B cpeaHem 2,75 M B
NepBOM perdoHe H 5,6 M BO BTOPOM BENHYHHA MHTAHWA JOCTHrAST
COOTBETCTBYIOLIEr0 MaKCHMYMAa, OCTaBasck B npeaenax rayOHH
0,7<z<275m B nmeppoM U 2.5<z<56M BO BTOPOM PETHOHAX
MONOKHTEABHON H HENpepsiBHO BO3pacTatomieit. Ha arux rnydunax
0cOOEHHO HHTEHCHBHO (DOPMHPYETCA TOPH3OHTANBHBIH NOX3EMHBII
CTOK, O 4eM ToBOpAT MAKCHMAabHbie KojieOaHus ypomHell rpyHTto-
BEIX BOJ BO BpPEeMEHH.

CootsercTBytoimuii THN Oananca TrPpYHTOBLIX BOJ MOXET OBITh
Ha3Ban I"IEl'(l}i‘lil!:'l'pﬂI.lHDHH{'}—HEI'lﬂpHTEJIh[[ﬁ—CT{}H{}BHM.
Takum oOpaszom, mosaraeM, 410 NMOMHMO BEPTHKAJNLHOIO BOJAO-
obMeHa 3/lech 3apOXKIAETCA H APKO BoIpaXeH TOPH3OHTAJILHLIA CTOK
B BOJOHOCHOH TOJIIE TNOPO/I.

4. Ilpn rnybuHax no rpyutoBoit Boawl Donee 2,75 M B nepBoM
pervoHe u Oonee 5,6 M BO BTOpPOM NHTAHHE TPYHTOBBLIX BOO C
rayounoil yMeHnsinaercs Onaronaps akKyMyIAlHH WHOHABTPYIO-
mieiics BOABI B 30HE a’pailMk, HO BECbMa HE3HAYWTENbLHO. 3/iech
BEPOATEH KAK BEPTHKANLHBIA, TAK M FOPH3OHTA/LHABLII BoAooOMeH B
Npeaenax BOMAOHOCHBIX TOJIL MOPOA.

Ecau B meHTpajibHbBIX W ceBepo-zanafHbix paitonax CCCP,
katouas [Mpubanrtuiickwe pecnyGiankH, pacxofi, TPYHTOBBIX BOJ
H4 MCMApeHHe B CpefHeM 3a MHOTOJNeTHe CcHIKAeTca Ao Hyds
(mm npumepno no 1% ot ocaakos 3a roA) Ha raybmme 5—
6 M, To Ha wro-soctoke epponeiickoit wactu CCCP 310 Hcna-
peHmne euie coxpaHsercs npu rayOmnax no Boaw okono 10 m.
B srom nposeiscercs pasinune kaumara v obuieii reorpadmnueckoi
00CcTaHOBKH (30HANBLHOCTH) 3THX pEerHoHoB. o YKa3aHHBIX MAaKCcH-
MajlbHbIX FAyOWH  pacnpocTpaHeHus HenapeHus dopmupyercs
HHOPHNBTPAUHMOHHO-CTOKOBLIA THn Oanawnca.

5. Ilpu OoppmMx rayOWHAX [0 TPYHTOBRIX BOJ, HAa KOTOPBIX
UCrapeHHe ¢ 3epKana 3THX BOj oTcyTcTByeT (T. e. npu z>5-—6 M B
NepBOM pernone u npu z> 10 BO BTOPOM pPEroHe) WcnapeHue 3TO
Hckniovaercs W3 Oananca. banaHc rpyHTOBBEIX BOA CTAHOBHTCA
THIHYHO CTOKOBRIM npH pa3zinH4YHOM COOTHOLIICHHH FOopH3I0H-
TAJABHOTO H BEPTHKANLHOTO BOACODMEHOB.

6. Ecnu B npenpiayieM tine danaHca rpyHTOBBIX BOJ £XKer0JHO
OTYETIHBO MPOABNACTCH HAKOMICHHE MM yOBINB 3aMacoB 3THX BOJ
NpH pa3HOM COOTHOLIEHHM mpuToka @, u oTTOKa (0, BOJ B TEYECHHE
roja, To npu rayomAax ao Boakl bojee 10-—15 M nouTtH BO Beex
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Puc. 27. Tpaduxn xoreGanua yposHs
TPYHTOBRIX BOS JAMA PABHHH  EBpONCi-
ckoit wactH CCCP B 30Hax HIDLITOMHOTO
H HCYCTOHYHROIQ YBJIAWHCHHA 1A pas-
JHYHEIX THROB Banawmca:
& WCHAPH 1eARHO-HHgw (L paiaonmdt (0 - 07k o
I AL TP HAOTIR-ACHADH | C A0 -CTORO BRI {n.7
2,75k & wndeanrpandonio-cTokosWE (2,73 -5
= THOHWHO-ClokoRslt (5 — 15k - suoroseTiero
I yanpossted cloka (Bosee 15).

CRODEDX NPHBCACHE CPCTHCMEOTD, BT IEHS !'.-'Ij‘EHHI-I
40 BOIEL ™

ﬂ_ 1 L i L i 1 1 i -
[ I WYV MYNKX X X 20
Mecaygnt

PErHOHAX YacTO BO3MOXHA HeGoJLlIas pasHoCTh Mexay Q, H
0,, KoTopas coxpaHseTcd C TeM WIH HHLIM 3HAKOM B TeyeHHE
paga ner (oBbiuHo Tpex-derbipex ¥ Oonee). DroT THN Oanamnca
HaseBalOT OanaHcOM MHOTONETHErO perynHpOBaHHA noj-
seMHoro croka. B aByx mochenuMx THnax Oananca. HeCOMHEHHO,
nabmonatotca Hebonbias uwHbHALTpauHsa ocaakoB w,; At ¥ pa3-

HOCTH MeX /1y OOKOBHLIMH TPHTOKOM M OTTOKOM QL;QEM BOJL B

rOpH3OHTA/ILHOM HanmpaBICeHUH, HE HCKIIOYEH TAKKE H MEPeToK
BOMBI BHM3 € BMecre ¢ 3THM [18 MNOCHEIHETO THMA XapakiepHO
CrNa)HBaHHE PerHOHANBHBIX HCKYCCTBEHHBIX HapyIlleHHWH MNOoa3eM-
HOro CTOKA,

Ha puc. 27 nis cpapHeHHs NPHBEICHB! ParMenThi Xapak1epHbIX
rpadukos KkonebaHus YpOBHS TPYHTOBBIX BOJI B eCTECTBEHHRBIX
ycnoeuax Ha Bocrouno-Esponefickoit  paBuHHe (N0 peXHMHbIM
JaHHbIM).

UcnaputenbHo-uudunsTpaumoHnsli THn Oanadca
pacnpocTpaneH TNPeMMYLIECTBEHHO B NOHMAaXx gcx, 03€p M Ha
3a00/109¢HHBIX HH3WHAX C BecbMa MANBIMH [JIYOMHAMH JIO0 BOJBI
(Menee 1 M). PexuM TpPYHTOBBIX BOJ BrIpakeH HeDoablIMMK
MecAYHLIMH KonebaHuamu ypomHsa (nmopsaka 0,1—0.7 m). B ne-
pHOALI WHPUIBLTpalMH OCAJIKOB YPOBHH OBICTPO MOBLINAKTCA; NPH
CYXOil TMOro/ie WM NpH 3aMep3aHHH TOYB OHHW NOHMKAIOTCHA HA
HeDONLLIYIO BETHYHHY.
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H3-3a cnaboii ApeHHPOBAHHOCTH MECTHOCTH, HH3KOH NpOHM-
nacmMocTH OOJIOTHBIX, MOMMEHHBIX WJH O3EPHBIX OTJOKEHHH ropu-
JOHTANBLHbIH CTOK TMPAKTHYECKH OTCYTCTBYET, YCTYMAET MECTO
BEPTHEANBLIIOMY MEPETOKY BHH3 HIIH MOATOKY TNyDOKHX T'PYHTOBBIX
H MCKIUIACTOBBIX, YaCTO I[HI'ID]]HHX BOI. nﬂ,JITDK ITHX BOJ
pacxoayercd Ha MOonojHeHHe HerJIYDOKHX FPYHTOBBIX BOJA, KOTOpbLIE
PACXOAYIOTCS MPEeHMYHIECTBEHHO Ha cyMMapHoe Hcnapeuue. Jns
NMPOTEKAHHS FITHX MPOIESCCOB A0NKHA ObITh PAIHOCTL HATIOPOB BOLI
Nno BEPTHKAIIH,

MHPpHNBTPANIHOHHO-HCNAPHUTENBHO-CTOKOBBIH THN
bamanca FPYHTOBLIX BOJ PacClpOCTpPaHCH B JONMHHAX PABHHHHLIX pPEK
B Mpclenax HAANOHMEHHBIX Te€ppac, rae riayOHHBI 10 BOABI
cocraBnaioT =3 m. O MoxerT BcTpedaTsCs Takke Ha TIOCKHX
c1ab0 ApEeHHPOBAHHBLIX YACTAX MEXAypeuui ¢ W3OBLITOUHBIM YBNAXK-
HEHHEM 3eMellb. PexuM YpOBHA TPYHTOBBIX BOJ XAPaKTEPHIYETCH
Pe3KHMH CE30HHLIMH H MeCHYHBIMH KoNneDaHHaMH, 3HAYMTENLHO
NPEBLNNAONIMMHI WIMEHEHHs YPOBHA Ans nepeoro thna. Haubonee
HHTEHCHBHBIE NOABEMBI YPOBHS Bbi3biBatoTCA HAPHALTpaHHEH ocan-
KOB, BECCHHMX TajbkIX BOJ CHErOBOTD MOKpPOBA H NOCTHrarwT | M H
Oonee. IlpH neTHEM HCNapeHHH BO3HHUKAST YCTOHYHMBBIA TpEH.
MOHMKEHHA YPOBHA, MNPOJO/DKANOIIMACA JI0 OCEHH, OCNOXKHEHHBIH
HAJIOKECHHEM KpPaTKOBPEMEHHBIX IMHKOB W CHNAaJ0B, OTPaXarOLLIMX
TCKVIIIYK TMOroay.

B ©Oanance BOA 3aMeTHYWO poOdk Kpome HHOHILTPAUHH H
HCI'IEPEHHH Hl’pfi_lt‘"l‘ NnepemMeHHas mno BeJIHYHHE H JHAKY ]]ﬂ‘].HDCTi:
ME)R,II,}" TGPHBGHTHJ]]:HB]MH HPHTUKDM H OTTOKOM BOJ, 4 Tarxe,
BEPOATHO, H MepeTekaHHe TPYHTOBLIX BOJA MO BepTHKand. B ponu
€CTCCTBCHHBIX JIPEH BBICTYNAKOT PEKH, HX MIPHTOKH, OBPAKHO-
DanovHas ceTh WM JIPYIrHe MOHMKEHHA MECTHOCTH.

UHudpunerpaumoHHO-cTOKOBBLIH TN Dananca rpyHTOBLIX
BOJ PACNpOCTPAHEH Ha BLICOKMX NPEBHEALTIOBHANBHBIX TEpPpacax B
JIONMHAX PEK H BOJIOPA3NICNBLHBLIX Maato ¢ riyduHoil no Boas OT 3
10 5 M. PexuM ypoBHS TPYHTOBBIX BOJA THIHYHO BOAOPAa3ICTbHBIMH,
TAK KaK HEnoCpeACTBEHHO Onpeaensercs MeTeoponorHHeCKHMH
YCIIOBUSAMH (BBLINAZEHHEM OCA/IKOB, HCNapeHHeM) H B MeHblilel
CTEMEHH — PeXWAMOM  BOJI MOBEPXHOCTHOTO CTOKa.

Jina uenTpalbHBIX M CeBepo-3amnajiHbIX pailoHOB eBponeickoi
yacth CCCP, skmovas [Tpubantuiickve pecnybaHKH, B TEUEHHE
MepBLIX MECAIEB rojAa (A0 Ha4aja BECHBI) NMPOHCXOIHT CHIKEHHE
ypOBHA TpyHTOBBIX BOMA (cM. puc. 27). [lpuunHa 3TOr0 MoOA3EeMHBIH
CTOK TPYHTOBLIX BOJ B OTCYTCTBHE NUTAHHS NMOC/AEAHHX C NOBEpX-
HOCTH.

Becennuit mogbeM ypoBHS BhI3LIBACTCH WHPHILTpauMeHd Talbix
BOA. 3a HHM chneayer NeTHHH cnaj yYpoBHS 1O BIHSHHEM
HCIApeHHs W MoJj3eMHOro croka. OceHbl0 4YacTo BOIHHKAKOT
MOABEMBl YPOBHS, BbI3BAHHBIE HHHILTpalMcH OCEHHHX OCAJKOB.
[Meperexanne TPYHTOBLIX BOJ BHW3 NPOHCXOAMT Hauboliee HHTEH-
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CHBHO H4d BD}IDPHBI[EJ]E:HBIN TEPPUTOPHAX, CNOKEHHBIX PLIXJIBIMH
‘iETBE]’JTH‘IHb[MH' BOAHO-JIC/ITHHEOBLIMH, NTHBHANBHO-JICNHOBHA -
HBIMM W JAPYIUMH  OTJI0KEHHAMH.

CrokoBuii Tun GanaHca rpyHTOBBIX BOJ pacnpocTpaHeH
Hd BBICOKHX WIat0 ¢ rayomuol mo Boawt ot 5—6 jgo 10—15 m,
Pexum ypoBis rpyHTOBLIX BOJ XapakTepeH CrakeHHBIM rpadHkom
TUIABHLIX M3MEHEHWH TayOHH 10 BOALI, OTPAXKAIOIIMM BeCEHHWI
MHHHMYM (TIEpe/T HAa4Ya/iOM BECEHHEro NMHUTAHHA CBEPXY) M OCEHHMI
MAKCHMYM B JIOA/UIHBOE Bpemsa (ocens). B 9ToM nposeasercs
CE30HHOE pery/JHpOBAHME 3a1AcOB FPYHTOBLIX BOJI 34 CYET MHDHIILT-
panyu 0CaJIKOB 4epe3 30HY a’palHi MOWHOCTRIO 6 15 M B Havane
rojgja m B pﬁ?}"ﬂh'l’ﬂ'[’ﬁ IAMENIEHHOID CTOKA NETOM NpH OTCYTCTBHH
BAMAHHA Ha HCHADEHUT € MOBEPXHOCTH.

Tun Ganadca, npUBOAAIKN K MHOTOJIETHEMY pery-
NHPOBAHMIO NOA3EMHOr0 CcTOKAa, mMpUypouyeH k Haubojee
BO3BLINICHHBIM MACTAM BOJOPA3IENLHOIO niaatTo, CcAOMEHHOIO A0-
CTATOYHO MPHHHIAEMBIMH TOPO/IAMH, HYepe3 KOTOphle BO3MOKHA
HHOUALTPAUKMA  0CAKOB. 30HA aIpauuy MoumocThio Hojee 10—
15 M BeICTYNAeT B pOJIM AKKYMYJISTOPA TPOCAYHBAIOLUIUXCA OCA/IKOB
BO BIAWHEIE TOALI H B BHOC MCTOYHMEKAD NOCTOAHHOrO IMONOJMHEHHA
NO/3EMHOTO CTOKd B 3ACYULIMBLIE TO[bl, CISAYIOUIME TOCHE
BJIAXKHBIX JIET.

Jas sToro Tuna Gananca TPYHTOBBIX BOA amMmiMiyaa konebanus
YPOBHA MHHHMaJibHa (HECKOJILKO JIEIMMETPOB MW CAHTHMETPOB B
roa). Kpusas xonebanus ypoBHS mnaBHas; IKCTpPEMaJibHbIE 3HAYE-
HHS YpOBHSA OTCTAOT.BO BPEMEHH OT MHOIOBOJHGLIX (110 Ocajkam)
ner Ha 1—3 roga u Gonee.

AHAJIOTHYHYIO KAPTHHY yc/oBHMiT GopMUpoBaHua Ganauca rpyH-
TOBBIX BOJ MOKHO HabMOAATE HA HOTO-BOCTOKE eBpOneHcKoi
Teppuropu CCCP (1abn. 4). Ha puc. 28 npuseneHsl THNOBLIE
cxeMbl yenosui (Moseny) hpopmupoeanus Gananca TPYHTOBHIX BOJ
Ha YKa3aHHOH TEPPHIOPHH 34 TOJ

[Ipepbiienne  HupUALTPAUMH  OCAJIKOB HAJ  PacXO/I0BAHHEM
TPYHTOBBIX BOJl HAd WMCTIAPEHHWE M BEPTHKAJILHBIH TOK BJIATH B 30HY
d3PAnHH 33 roj 0TMe4arTCHd B HETEIpEX THNAaX W3 NEBATH. M3 Hux B
TpEX — THNAX —(POPMUpPOBaiCE  MECTHBIH  TOA3CMHBIH  CTOK  H/IH
MPOHCXO/IHTO  TIOTOJHEHHE 3TOr0 CTOKA C MOIyJeM OT I],E pI(a)
0,68 n/(c-km?)(Hopma croka).

[Tpu OnaronpusTHBIX 118 3aXOPOHEHHS OCAIKOB YCIOBHAX B
J0/IOBBIX MECYAHBIX OT/IONKEHHAX, HECMOTPA HA mpEeBBLIIEHHE TO/0-
BOrQ MCNApeHHa Haj MHOHIbTpaled, pa3HOCTh MEKIY NPHTOKOM H
OTTOKOM TpPYHTOBBIX BOJI Ha pacyerHoM yuactke (cMm. Tabu. 4)
cocrapuna — 12,8 mm/roa (Moayne 0,41 n/(c-km?). Takde ycnosus
Obiin npu ray6une 10 Bojwl 2,2 — 6,8 M OT AHEBHOH NOBEPXHOCTH
(cM. puc. 28).

Takxe npumeuarensHo GoOpMUpOBAHME TOMA3EMHOrO CTOKA NpH
HCTIAPHTE/ILHO-CTOKOBOM DanaHce TPYHTOBLIX BOJA HA TEPPHTOPUH
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Puc. 28. Tunossle cxemul ycnoBHil QOpMHPOBAHMA THNOB DATaHCA TPYHTOBRIX BOA
HA Oro-BOCTOKe cBponciickoil wactw COCP:

@ HAGH IR TPanAeRIo-CloROBOTG. 6 IEALTPRHORNI0-C 1 OKOBOTO. CEIOIOBOID, & - MW ILTPanHyHIo-n0-
NOPHOTO. & WL PATIsOIHO-HCI PR TE I IB-CTOROBOGO. & HindiH 16 TPUIHONRO-HOHAPHI &BHO-HOINOPIOTD,
¢ HCTE PR T O-HAG T TP MOl -CTOR OBOTO: W Hl:uapuw_ll-llu-nt@u:lhq‘mmml:mo-ﬂu:lnnplmrn. ¥ --- HCMA-
PHIEILH-CIOKOUOM0. N ICHdpRIeIsHe-n0AnnpHora; [ nouscndo-paci diedbiril cpofi,. 2- cyroomox; 3
cyiecy: 4§ mecow; S MHICHCHEHOCTE DHIAHHH  FPYIIOBMIN BO CBCPRY. 6 MAICHCHBHOCTE  RCIAPCIiG
IPYNIORWY BOL 7 - AHNIA NPeCHWIT BOT, NOARAMMIAR HAE COMCHEY, ¥ -YPOBSHL TRpyHTOBuMx Bon: M
N QEHETIHE TPARMIE PECYETHOT O RIEMME W

BOMHHCTRIX neckoB B [lpukacnuu npu raybuuax mo Boaw 7,3 —
8,1 m (cm. puc. 28), rae Moayib MECTHOTO MONOJHEHMA TIoA-
3eMHOT0 cToKa cocTaBun 0,41 n/(c-km?). Iror crok dopmupoBaics
3a cuer cpaboTKK npeanecIByIOUIMX 3AMACOB TPYHTOBLIX BOJ, 4TO
YEA3BIBACT Hd 3HAMHTCIBHYHD J'IpEHHp}ffOlﬂ}'lﬂ' ]J'D‘Jll:- KOTJIIOBHH
BbIIYBAHMA B I[IECYAHLIX MAacCCHBAX XBaJILINCKOH paBHHHBIL. 31ech
(i)DpMH]]}"ETCH JIHH3a TNPECHBIX TPYHTOBLIX BOJ. Tauaﬂ Cxema
Oananca xapakTepH3yeTCs MHOIO/IETHHM perynuposanieM o0mema
noaseMHoro croka. B nesom ganueti THn DajlaHca B ykazaHHOM
]JC["HGHE BCT]‘JE'{:E[ETCH JOBOJIEHO ]J'EJIK{]I.

[IpuBesennbie npuMeps TUNOB OalaHca IPYHTOBBIX BOJ B
3HAYHTENLHON CTENSHH XapakTepH3IyOT COOTHOILEHHE 3IEMEHTOB
Dananca rpyHTOBEIX BOA Mexay coDOl B pasaHYHBIX MH/IPOreoJori-
YeCKHX YC/IOBHAX, BHIABAAKOT HCTOYHHEM 0Dpa3oBaHHA MNOJI3eMHOIO
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CTOKA H 3ITHM EIiDCGﬁL’lTB}"EOT OUHEHKE [JIHHAMMMECKHX pEC}’pCID'B
MPECHBIX BOJ, HCNOJBL3YEMBIX AJ8 BoJOCHAGKEHHS.

MOJEJIH ®OPMHPOBAHHMSA BATAHCA NMOAZEMHBIX BOJ]

Beinenenwe THIIOB peXvMa MOA3EMHBIX BOJl MOMOTAeT YCTaHO-
BHThL OCHOBHBIE 3aKOHOMEpPHOCTH pEXHMa VpOBHel, geduta
Ka4eCTBEHHOI0 cocTaBa (TeMnepaTrypa H XHMH3M) 3THX BOJ B
YCIIOBHSIX BO3/JCHCTBHA ONpeAENeHHBIX NPHPOIHBIX H TEXHOTEHHBIX
taktopor. IlpH 3TOM CYMTAeTCA, 4TO PEeKMM TPYHTOBBIX BOJ
oToDpa®aer ONpeneneHAbH NOpAJ0K HIMEHEHHA KOJHYeCTBA M
KAYECTBA ITHX BOJI B KOHKPETHOH NIPHPOIHON H BONOXO3AHCTBEHHOH
obcTanoBKe, 9TO 4BIACTCA  BHCHIHMM — TIPOABAeHHEM Aponecca
(pOpMHPOBAHHA TOA3IEMHBIX BOJ.

bananc rpyHTOBLIX BOJA-—-KONHYECTBEHHOE BhIPAXEHHE BCex
Tlp{)l.lﬂCCDB HAKOINEHHA H paEKﬂ,ﬂ,ﬂBE_HHH IreHETHYECKH ]']H.'].T[H'-IHI:IK,
HO B3aMMOCBS3aHHBIX BOJHBIX Mulc, NPHBOMAUIMX K (OpMHUpOBa-
HHIO ONPEJIeHHOTO THHA FPYHTOBBIX BOJ H B3dHMOOTHOWIEHHID
3THX Macc Mexny coboi.

Mopens, no H. K. laBuy, npencrapaser coboif cxemy wuccre-
AyeMoro o0BEKTa M 1103BONAET H3YHHTh €ro CBOHCTBa, CTPYKTYPY,
BHYTPEHHHE H BHEILIHME CBA3M M TNpejcka3aTh MX H3IMEHEeHHe 1oj
BIIHAHMEM 3a/IaHHBIX BO3/CHCTBHIA.

Ecnu B xadecTee Mccne/lyeMbiX OOBEKTOB TPHHATHL MIEMEHTap-
HBlE K/IHOUYeBbIE (pacyeTHRIC) YYACTKH— IEMEHTHI MOTOKA B TOM
HMH MHOM TWpoTe0j0THYecKoM paifoHe, TO MOJENAMH BTOPOro
ﬂ{}pﬂ,ﬂlﬁi MOEKHO CYHTATE THIOIHYHBIE pﬂC‘lﬁTHEIE mnporennorwier:xue
cxembl (puc. 29; Tabu. 5).

IMpun wHccnenoBanun  dopMMpOBAHHA perHoHanbHOro Oananca
NOA3EMHBIX BOJ B KPYNHOM PErHOHE B Ka4ueCTBE MOJIE/IEH MepBoro
Mmopsika Lenecoodbpa3no NPUHATE THIOBBIE THAPOTEOIOTHYECKHE
CXeMBl YCIOBHH popMHpOBaHWa Dananca NMoO/3EMHBIX BOJ, COCTaB-
JEHHBIC TIO OCHOBHBIM HANPABJIEHHAM JBHXCEHHA PETHOHAIBHBIX
nOTOKOB mom3eMHAulx Boa (puc. 30; Tadn. 6). B kadecrBe KoHKper-
HbIX OOBEKTOB HecnenoBanuii Gyayt GanaHchl MOA3EMHEIX BOJ B
DacceifHax CpeJHHX PeK B TECHOH VYBAIKE ¢ OOIWMM  BOJHBIM
DanancoM OaccelHOB CPeIHMX W MaiblX PEK.

XapakTepHCTHKA BBINENAEMBIX MOEned BTOpOro nopanka (cm.
Tabn. 5), no cymecrBy, Onaa npencraBneHa Beie (cM. ri. 2), a
Mojeiel nepsoro nopsjika (cMm. Taba. 6) CBOAMTICA K CAESAYIOIIEMY.

1. l'I.rraTq[:opmemmﬁ THIl YCTOBHH XapakTepH3yeTcsa TOpH30H-
TANLHOCTRIO HANMACTOBAHHIA TrOpHBIX TOpOJA MW, Kak TMpaBHIIo,
OTCYTCTBHEM TEKTOHHYeCKUX Hapyuienwil. IlomseMHble BOABI TpH-
YpO4eHBl K CHOKOHHO 3a/eTaroMM MIACTaAM  BOJONPOHHIIAEMBIX
MopojA, 4HameEe BCET0 HMEKT HETKO BbIAEPKAHHBIE BOAOYNOPSI,
MHTAITCA 33 cieT HHhuibTpauuu atMoc(epHbIX ocaakoB, GHAbBTpa-
UMH M3 pek, KOHACHCAIMH BOJAHBIX NApOB Ha MecTe CBOEro
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TabGnuua 5

Toomlarma pacqeTHsiX cxXeM (MOZedeii) A8 FHAPOAHHAMHMECKOrD AHANHIA
PeENMA TOIEMHBIX B0 WA KAKMCBMX y49acTKax (IeMentax noToka)

Tan pacueiod
CXENE

Moaimn pacicTHOR cxXenbl

DUk rOpE PrEHML W HIEMEHT B
BOJAROTO Gasanca

L. Npubpexubii

IT. Boao-
pa3acibHEIH

II. Mpearop-
HEIH

Mpamenanne.
W AT

[Moayorpanuyentslii norok Ges
nepeTekaHus rPYHTOBRLIX BOI NO
BepTHEAmM (em. pue. 29,4)
To #e. ¢ nepeTekaHHEM TPYHTO
BEIX BO1 N0 BCPTHKATH {CM.
puc. 29, 4)
OrpannucHHbil  {(KopoTknit) no-
ToK Ge3 nepetekauys no BepTH-
KaJiu;
MeRIypedHElil moToK (oM.
pue. 29,8)
MAACT-MOTOCH - CHMMET PHUH BIF
NOTOK MAH HOTOK C HENPOHM-
uwaeMoi rpaudnei (e, puc. 29 .2)
Heorpauuuennelii  notox  6¢3
NEPETEKAHHA TPYHTOBLIX BOJ 1O
BepTukanu (cm. puc. 29, 4d)
To ®e. ¢ mepeTexaHuem no Bep-
THEANM (cM. pHc. 29, ¢)
MoayorpaHHYeHHBI Hil MTOKANTL-
HOM y4acTKC Del mepeTexaHws
no BEpPTHEANM (CM. pue. 29, )
To #e, ¢ nepeTeKaHHEM NO Bep-
THRAMH (cm. pwuec. 29, 3)
OrpannycHublil  BOIOPa3IEnOM
H JdHHBIM CeqeHHeM De3 nepere-
KAHHA MO BEPTHKATH (CHMMET-
F[qumi‘i noTok) {cMm. pic. 29, u)
OTOK, KOHTAKTHPYHOLWHIA ¢ 30-
HOH  TPAHIHTHOTD NOJIEMHOTO
cTokd, Des nepelekaHua Bog no
BEpTHEAAM {cM. puc. 29, k)
MoTok B 30HE BRIKIWHHBAHHA
MOAEMHRIX BOJT HA !'Iﬂﬂl:pxlll:lt"fh
C MEPETERAHHEM IPYHTOBBIX BOJ

Muaponoruyeckie,  KIMMaTHye-
CKME W rufporeonoruyeckue: X,
Z 1, Q4,0 wiAt, uA3

To xe u ghs

To #e, H pPOEMM BTOpPOH peKu
De3 nepeTekanus BHHI HIH BBEPX
To e, M OTCYTCTBHE NPHTOKA
I'PYHTOBRIX BOJT Ha BTOpPOH rpa-
Hue (x=0

Knusmaruieckde H THAPOTEOA0-
rudeckne: X, Z, w At udd

To we, u Al

To we, a Takwe Oy @y 0 -9

To wme, un eAr

KnuMaTHueCkHe W THADOTEono-
radeckne:. X, Z, 0y, O, w AT,
uAS3, =0

To xe, u Q(x)=const npu x<0

To we, npu O, u Q,, He PABHEIX
Mmer/ly cobolt, u npu eAr<0

no BePTHEATH (cM. puc. 29, a4)

X ocamen £ wcnapese; [,

pesinokl cvok; Q) w Q' — NP Ok B OITOK FPYITOBLIY RO
MO pause OCEAEDR. NAS - BCHApEHHE TPYHIOBLIY BOA: EAJ -- NCPLTEKINNE BOA 10 BEPTHELIN.

pAcClpoCTpAHEeHHS WIH B V4JeHHBIX JOKaNbHBIX obOnacrax, rie
BOJIONPOHUIIAEMBIE MOPO/Ibl 33.1eraroT BONN3N JHEeBHOH NOBEPXHOCTH.
INMoaseMuble BOAB PA3TPYXKAIOTCA B 03¢pa MM WHBIE NOHMMKEHHMA B
penbede, a  TAKKE NyTeM  HCnapeHMs B aTMocdepy.
B apunnbix ycloBMsX peKM MOTYT NHTaTh MOA3EMHBIE BOABI NYTEM
HHOHIBTPALMK CBOHX BOJ B BOJONPOHHIAEMbIE OTIOKEHHA.
KpoMe ropH3oHTajbHOIO CTOKA LUIHPOKO PAcnpoCTPAHEHO Bep-
THKAIBHOE NMEPETEKAHHE TPYHTORKIX BOJ HA BOAOPA3ACTLHKX HaCcTAX
peuHbIX OacceliHOB B MOJACTHJIAMIIME MEXKIJIACTOBLIE YACTO HaNop-
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Tunoswic cxembl (Moaean) ycnoswii gopmupoBanus
HO/I3EMHLIX BOJ B peqHEIX Daccednax

Tabauua &

Trn pacue o
CREMBI

Moeaiwn pacucinof cresib

L. Maardopricu-
Heli (paBumMH-
Hblii)

O6nacTH  MHOFONETHCMEPIIBIX
nopoa (om, puc. 30, 4)

30HE  MIDLITOMHOTO  YBIAWHC-
HHA — pafioHs  AJTHOBHLABHEIX
H  JAHADOBRIX  PABHMN  (CM.
puac. 30, i)

Tacwnas (necHan) 30Ha ¢ OTHO-
CHTEABHO OAHOPOAHOH Toawel
nopo1 (oM. puc. 30, 8)

To ®e, ¢ HCOAHOPOIHBIM CTPOE-
Hucy nopod (oM. puc. 30, 2)
T'D EHC, CO CTOXHBIM CT[’IMHHI‘.‘.‘M
TOMNE BOADHOCHKNY MOPO/L (oM,

oMasHore Oananca

M i1 PACIPOCTPATIENHA

bacceitn p. BopryTw

bacceiiner p. Tlpunsty v ee npw-
TOKOR

Bacceiine pek Kmaasmel, Mock-
Bbl H €C NPHTOKOB

Bacceiinbl pex Kmasembl, [Mono-
seri, Monsagm, Beapwyw w oap.
Bacceiinm pek Mockeel, Jleisaii-
wirn, bepramaka, ApeMisHkw H

AP
HIYPHHCKOE NTATO

we, 30, 4)

O ¥C, ¢ KapCTVROLIWMHCH no-
potamu {cm. pic. 30, ¢)
CTrenHaa  30HA € MOKPOBOM
NECCOBMHBMY  CVIIHHKOR  {CM.
puc. 30, wc)

Ta ¢ 30Hd H NONYNYCTHHA C
AUHIAMH  TIPEcHHMX  BOJL (oM.
puc, 30, 2)

Mogropreie waelidel 0 npet-
ropHeic paBikHbl (oM. pac. 30, v)
Mekropusic Q0JMHEL B KOTA0-
BHHBL (CM. puc. 30, x)
MNMonocoobpasHele  reodoruuc-
CKMC CTPYRTYpB! [cM. puc. 30, .1)
(.]L'Iil,i{"'lHTHC redMorHYMCCKNG
crpyk1ypsl {cs. puc. 30, m)

Bacceiin p. bytenn

Yephsie 3emiu B [pukacnum, 3a-
TepeuHas 4acTe Tepoko-Kymcko-
TO MCEIYPCYBH

. Mpenrop- CoXCEHIl KOHYC BhIHOCA
HEIH
Bacceitnel pex Puka u Kcann

I Vopanti bacceiin p. Yoem

bacceiin pex [lcesyance w Puka

HBIC BOJOHOCHBIC TOPH3OHTHL. B fonMHax pek Yacto MMeeT MeCTo
BOCXO/ISIIICE TEPeTEKAllHE HANOPHBIX BOJ B IPYHTOBBIE TOTOKH,
KOTOPBIE BBIKJIMHMBAKOTCA HA MOBEPXHOCTH HJIM HCNAPHIOTCH.

2. Teorpatuyeckas 3oHansHOCTH cytin, no A. A, Ipuropsesy,
M. HU. Byasiko # ap., NO3BOAAET BbLICIAHTH MOATHIILL [IEPBOTO THIIA
NPHPOJHBLIX yCa0BHA. B yacrnocTH, Bhugensrorca: obIacTH MHOro-
METHEMEP3JIBIX MOPO, 30HLI M3OBITOYHOrO YBIAKHEHUH C pa3iHy-
HOH CHOMKHOCTBIO CTPOEHHS BOJIOHOCHBIX KOMIUIEKCOB TOPO/I,
MX BOJOHOCHOCTH H CTPOEHHH, d TAKKE CTeNnHa#s 30Ha H NOay-
MYCTBIHH.

3. lMoxrun yenosuil obnactell MHOTOJNETHEMEP3NBIX NOpOI Ce-
BepHbIX paiionos esponeiickoil wactu CCCP u Cubupu  (om.
pHC. 30, a) BeIAEAsETCS NO NPeodIAfAIOEMY B HEM [IHPOKOMY
pacnpocTpaHeHHIO NO3eEMHBIX BOJ B TBepaoi (ase. Pacnpenenenne
THX BOA B JAuTocdepe, pacnpocTpaHenne UX MO IUIOIUAJH, PeKUM H
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OaJIaHC NTOMHMO TEOCTPYKTYpbl PETHOHOB ONpEIe/IFiOTCH Te0TepMH-
YECKHMH }"CJIUBHHMH TEPPHTGPHH H kKnuMatoM. B kiuMaTHueckom
OTHOIIEHHH ITH OBJIACTH OTHOCHTCH K M3OLITOUHO YBJIAKHEHHBIM C
uHaekcoM cyxoctd (1. e.R/(LX), rae R-—paanauuoHHbH Oanamc,
L—ckpbiTas Tennorta venapenda, X — ocajaku 3a roj) menee (0,45,
Ha puc. 30, @ Bbi/Ie/ieHb! y4ACTKH: CIAHAHHA CE30HHOTO NPOTAHBAHHUA
H 3HMEF3¢1HHH c KPGBJIEITI MHOTONETHEMEPIJIBIX I[Gpﬂﬂ, HECIIH=
BAIOMICHCA Mep3J10Thl (y4acTox £); TaiHKH 1o pexoi (yvactok B),
noja ozepom (ywacrox F); BOJIOpa3/ieblble TAlUKH (ydacTok D) u
T. 1. KakaoMy THIOBOMYy Y4YacCTKY CROHCTBEHHBI CrielHpHYecKHe
}"CJ'IGBHE C}'MEE’I'EGBEHHH H EHHHHCLI NOJI3EMHBIX  BOJL.

'pyHTOBBIE BOJAB [PHYPOYEHBI K HAJAMEP3IJOTHBIM, BHYTPH-
MEPIAOTHBIM W HOAMEPINOTHEIM CA0AM Takoro rpyHTa. [lepebie u3
HHX KpaiiHeé He NOCTOAHHEI B cBoeM pexHme. [locineanue uacto
ABJIAHKOTCH HaJeXHBIM HCTOYHHEOM BDJI{)EHHSH(EHHSL

BocnosiHeHHe 3anacor HAIMEP3NOTHRIX TPFHTDBHX BOIO Tl]:lﬂ'
MCXOJIMT NpPeHMMYLIECTBEHHO neTOM. Pa3MuyHble 2/1eMeHTHl pelbeda
(ROJIOPA3/iEiLl, CKIOHBI, J0JHHLI) HO-pA3HOMY HPOABIAIOT ceds B
GopmupoBanud DallaHca NOJ3EMHBIX BOJ M HX CTOKA.

ABTOp JIeTAJIbHO NPOAHAJIMIMPOBAJ PEXKHM H DalaHC IPYHTOBBIX
ROl B ﬁdCCEHHE: p. Jlek-BopkyTe. DToT DaccedH ¢ miomaabio BOI0-
cbopa 95 km? pacnonoxen B Ilewopckom yroiapHoM Gacceiite 3a
[MonspubiM kpyrom. OH OTHOCHTCH K MepeXOJHOH 30HE MeXIy
paOHAMH CIUIOIIHOTO W MACCHBHO-OCTPOBHOIO pacilpoCTpaHeHHs
MHOroJieTHeMep3ablX nopoi. Tepputopus OacceliHa pacnojaraercs
B Kocbio-PoroBckom apresuaHckoM OacceiiHe TpeThero nops/xa,
KOTOpBIH mnpejicTapnger codoid wacte Ilevopo-Ilpeaypanbeckoro
apTe3MaHckoro OacceiHa.

Hanuuue XOpoumoe npoHUHUAeMBIX I1MOpoJd B 30HAX TaJIHKOB
COJIEHCTBYET HMHOHIBTPAIMOHHOMY NHTAaHHIO TrJIyDOKHX MeXIJia-
CTOBBIX BOJl NYTeM MEPETEKAHHA TPYHTOBBIX BOJ B MEXIUIACTOBBIE
(nepMCKHe) BOMOHOCHBIE TOPH30HTHL. DTO HBJEHHe 0OBLIMHO OTMe-
HAETCH HA BOJIOpA3/leNax M TMOJIOTHX CKIOHAX. Pacxon Boabl 3jech
nocturaet 2— 7,5 nfe ¢ 1 km?. Mcrounnkamu uHpHALTpaLMK BOAR
M3 30Hbl AJpalkH ClykaT Tajble BOAB H OCAAKH B BHIE JOKIA.
Bennunna wadunsTpanun coctasigeT 30— 50% 0T 1o 10B0H CyMMbl
OCaJIKOR, chapeHHe C YpPOBHA TPYHTOBBIX BOJ, HAXOAWMXCH Ha
rnyboune 1,5—5,5m, xonebnercas ot 10 g0 36% romosoro
KosiHuecTBa ocankos. IlojseMunlii crox opmupyeTca B panHeseces-
HUIl W OCeHHE-3MMHMI NEpHOJIbI NYTEM NepeTeKaHHH TPYHTOBHIX BOJI
B NOJACTHIAIONME MEKIUIACTOBBIE [OPH3OHTHI, KOTOpbIE JIpeHH-
pPYIHOTCH peuyHOH CeThR.

Bocxonsuiee neperexaHue noj3eMHbIX BOJ W3 KOpEHHBIX (nepm-
CKHX) OTNOXEHHH B TPYHTOBBIE MOTOKH HPOHCXOAWT OOBIMHO B
XONOJHOE BpEMA TOIA H HHE.I'[['OJ'[HETCH B HHAEHHX YaCTHAX CK/IOHORB H
B HX OCHOBaHHMAX. OTOT 2JleMeHT - GallaHca jgocTturaer 16-——
49 mm/rom, wan 0,5—1,5 afc ¢ | xm?. [lonoxurensHOe NHTaHHE
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TPYHTOBLIX BOJ NPHYPO4YEHO K JIOKAJBHBIM YYaCTKaM CKBO3HBIX H
HEeCKBO3HBIX TAJHKOB; (UIALTPalHA TaNbIX BOJ JIETOM BO3MOXKHA H
yepe3 Mep3jibie TNOPOJibl (Mo TpeluHam).

Paionuposanue teppuTOopHH OacceliHa PEKH TIPOM3BOJAMTCHA MO
reocTpyKTYPHOMY TPHHUHNY € Y4Y€TOM TreoMophonoruu, cnionl-
HOCTH MHOTOJIETHEMEPIILIX TOPOJ H MHKpopenbeda JTHeBHOM
nopepxHocTH. Jlas kaxmporo paiiona coctaensioT OajaHc TpyHTO-
BhIX BOJ corjacHo ypasHenusm (87), (185) mmu (186) m oBuwmit
BOJHBLI DamaHC B BMIE CJIIOEBR BOJLL

WAH +D,+D,=X-Z+K,—1I,,—0,—cAt, (215)

riae K{— KOH/ICHCAIlHA BOAAHBIX A4POB HA MOBEPXHOCTH H B 30HE
aspanuyn; Q;—OTTOK NO/M3eMHBIX BOA W3 paiioHa.

4. TMoaTun ycnoBui 30HB H30BITOYHOTO YBJIAXKHEHHS B MEPRYIO
oYepe/ b PaccMaTPUBAETCA JUIA PaHOHOB a/MIOBHANILHBIX W 3aHPO-
BbIX PABHHH C HHjexkcoM cyxoctd 0,45--1 (em. puce. 30,6).

Tepputopuio uMcciaeToRanHi PACUICHAIOT HA PalioHbl C Pasiiny-
HEIMH THIIAMH COYeTaHHI MoJA3EMHBIX H 'PYHTOBEIX BOJO C
ranopubiMi. Ilo kawmagomy paitony cocraensior obume Oanau-
cbl BOJABI H Oanancel nNoA3eMHBIX BOJ N0 ypaBHeHusM (215)
u (185).

5. Nonrunsl (cM. Tadbn. 6) ycnoBuid TaexHOH (NecHOM) 30HBI C
pa3nMYHON CIOKHOCTBIO CTPOEGHHS BOJIOHOCHOH TOJNIIM TMOPOJ
(onHOpPOHOH M Pa3HOPOJAHOH) nmoapasensioTcs Ha Donee Menxkue
CXéMBbl B 3ABHCHMOCTH OT JIHTOJOTHH MOPOJA, TJAYOHHE A0
BO/LI, YCIOBHH JpPEeHHPOBAHHOCTH, XapakTepa pacTHTeNLHOC-
TH M T. 1.

6. [ToaTun ycnoBHi crenHOH 30HBI MOXET NOAPA3/ICHAThCH HA
KOHKDETHbIE CXeMbl M0 riiyOmHe Bpe3a 3pO3HOHHON CeTH, JpeHH-
PYIOINEH TPYHTOBBIE BOJBI, & TAKKE 0 XapakTepy BIaHMOCBAZH
ITHX BO/J C HAaNOPHLIMH BOJaMH KOPEHHBIX TNOPOI.

7. MMoxTun ycnoBwit TOM e 30HBI H TOJNYNYCTHIHB C JIHH3AMM
NPecHBIX MOM3eMHLIX (TpyHTOBBIX) BOJ MoxeT aubdepennupo-
BATLCH MO Me30- W MHKpopenbedy ¢ paziu4HON poNbI0 MHKpO-
MOHWKEHUH (3amajWHbl, KOTJIOBMHBI, JIMMaHBl u T.1.). Baxna
oueHka GanaHca TPYHTOBBIX BO/I B MeCTaXx BOCHOJHEHHS 3aMacoB
ITHX BO/ H B MECTax YCHJIEHHOTO pacXo/IOBAHHA MX Ha McnapeHue, a
TaKXKe BLIABIICHHE POJIH BEPTHKAJALHOIO BOMOODOMEHa MexIy TpyH-
TOBLIMH W TriyDoxkHMH panopubiMH BoAamMH B  (OpMHPOBAHHH
3aMacOB MpecHLIX BOI.

8. MMoarunsl ycnoeui noaroprsix mineHdos, TpelropHeIX pas-
HHH W MEXTOPHBLIX JOMHH H KOTJOBHH (NPCArOpHBI THN) HYyX-
naiotea B 6osee 1pobHOM pailoRHPOBAHHH MO reOMOp(hOIOTHH H BO
B3dWMOCBAIM BOJ TPYHTOBBIX C MNOBCPXHOCTHBIMH, a Takke
MEXKIIACTOBBIMH 0DBIYHO HanopHbIMH. bajlaHChl TPYHTOBBIX BOIL,
HAanopHbIX BOA rAybOKOro CTOKa, a Takke TIOBEPXHOCTHBIX,
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BKJIFOYAA NONWBHBIE BOJBI, TNOJAaBaeMble HAa OpOILEHHE 3eMellb,
AOJKHBI M3Y4aTbCH COBMECTHO.

Kpome ypasuenuit (87) u (185) ans rpyHTOBBIX BOM, JI0JIKHBI
OniTh npuMeHensl ypasaedus (157), (158) wm (215) ans obmero
BogHoro Oanmanca. Ilpuvem K=uAY;, E=Z-K,; AU_,.=D,
AU,=D,; Wa=w,;AT, 4T0 BEITEKaeT U3 CPABHEHHS YpaBHeHUH (15%)
u (158).

9. INoaTuUnsl TOPHBIX YCIOBHIL 3aBHCAT OT Te0OTHYECKHX CTPYK-
TYp CKlaa4aTbix obnacrteil. OHM pacuneHsoTcs Ha Ooslee NpocThie
CXeMBI, B Mpefenax KOTOPHIX NPHEMIEMBbI PAacCMOTPEHHBIE BhILIE
MOJIEJIH BTOPOr0 TNOpAjAKa (pacyeTHblE CXeMbl JUIS  KJHOYeBhIX
Y4acTKOB, ¢M. Tabu 5 um puc. 29).

B pabore [5] paccmorpersl MeToOABl  THAPOIWHAMHYECKOTO
aHajaM3a pexHMa TPYHTOBBIX BOJ COBMECTHO ¢ MeTolamu oblero
BogHoro Bananca. B #acTHOCTH, BBIJeneHB! KJIO4MeBBIe BOAOCOOPHI,
Mo KOTOPHIM C MOMOILLIO 0O61eBo/1H0-0a/1aHCOBEIX MeTOOB (Mo
IKCIePHMEHTAIbHLIM HAO/IO/IeHHAM) OnpeAesdioT CyMMapHoe Hena-
peHue, KoTopoe 3aTem IKCTPanojMpyloT Ha TJIomans Oacceina
TOPHOH pekH.

[lpusenennsie B 1abn. 5 ¥ 6 cxeMbl JOAXKHEI NONOMHATLCH M
JIETAIM3HPOBATECA C YY4ETOM MNPOBOMIALIMXCH HCCIeOBAHMIL.

I'nasa 5

PEKOMEHJALIMH T10 COCTABY U PACIIOJIOXKEHWIO
CETER HABJIOJATENBHBIX CKBAXWH

Bene GeuM paccMoTpenbl MeTO/Ibl OlleHKM Bananca rpYHTOBBIX
H HanopHbiX BoJ. OcHoBaHMeM i NpHMEHEHHS 3THX METO/0B
CAYKHIH Pe3yiabTathl pexuMHBIX HabmroneHuit 3a xosebanueMm
YPOBHS TPYHTOBBIX BOJ HA PAa3iNMYHBEIX PACCTOSHHAX OT TrpaHHIL
MOTOKOB &ex, KAHAJIOB, BOAOXPAHHIINII, MO3EMHBIX BOJ0OPA3/EN0B
H T. M)

[To cymecrBy, ans Kaxjgoro seroma Ovimm  chopmynupo-
BaHbl TPEOOBAHWA K COCTABY M PAaclOJIOKCHHMIO HA MECTHOCTH Kak
OWHOYHBIX, TAK M TPYNNOBBIX (B BHJAE CTBOPOB WM IUIAHOBBIX)
CHcTeM HaDMIOMATENBHBIX CKBAXHH.

PaccMOTpHM NpHHUMNHANLHLIE YKA3aHMSA [0 COCTABY H pacno-
JIOKEHHMIO ceTell HabMoaaTebHBIX CKBAXHH, KOTOpPble BAKHBI 1A
HAYa/lbHOTO 3Tana OpraHH3aliH  H3yYeHHs pexHMa M  OLeHKH
Oananca TPYHTOBBIX BOJ B Pa3jiH4YHBIX NPHPOJAHBIX H BONOXO3fii-
CTBEHHBIX YCIOBHSX.

1. Obmme TpeboBanns Kk cetH HabmoJaTeNBHBIX CKBAXHH,
BOJIOMEPHBIM TNOCTAM HA OTKPBLITBIX BOJOTOKAX, BOJOEMAx, K
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DanaHcOBLIM IUIOMIAJKAM, Y4acTkaM M T. 1. CBOJATCA K cCJe-
JIYIOIIEMY:

Dﬁﬂﬂl[f.“[EHHﬁ NOJIYYEHHA HCXOJHBLIX JAHHBIX © pﬁ)ﬁHME H
neMenTax 0anaHca NMOJ3EMHBIX BOJ JUIS THUIOBLIX TIPUPOIHBIX H
BOMOXO2MCTBEHHEIX YCIOBHH B LENsX H3YYeHMS IIPOLIECCOB M
3akoHOMepHocTel (GOPMUPOBAHKA KOJIMHECTBA M KavecTsa IMo/3eM-
HBIX BOJl B €CTECTBEHHBIX M HAPYIUEHHBIX YCAOBHAX, NPH ITOM
3aTpaThl Cpe/CTE HAa coopykeHue ceredl HabIIOMaTE/NBHBIX CKBAaKHH
NOJEKHB OBITh MHHHMAJILHBIMH;

[OJYHEHHE JOCTATOMHOW WHGOpPMAIMH O KOJHYECTBEHHOM H
KAQYecTBEHHOM H3MeHEHHHM H3y4aeMbiX Noj3eMHBIX Boj Ha OGyayiuee
B CBA3H C H3MEHEHHEM 3KOJIOTHMHYCCKMX YCIIOBM JaHHOH M
MIPHIIETAFOIHX  TEPPHTOPHI X039CTRENHON JIe4TeNLHOCTH;

BO3MOXHOCTL NIMPOKOTO HCNOJL30BAHHA HaOIIOJeHHH 33 pekH-
MOM TOJI3€MHBIX BOJL I8 OLEHOK pecypcoB NPecHbIX BOJ, YCAOBHIA
HX SKCHINYATAUHH H PELUEHHA JPYTHX 3aja4 B 06JaCTH peryiuposa-
HHA H PETHOHAJNBHOTO HPGTHDEH pE}H'HME HO3CMHBIX BOJI.

2. HabaromatenbHas CCTh CTPOMTCA H Pa3MEMIAcTCH HA MECT=
HOCTH B THINOBBIX l'lpHpD,'IHL[I H TEXHOTISHHBIX YCIOBHAX, ONOPENE/ICH=
HBIX Ha OCHOBE NpopaboTku HHPOPMAUMH O rEONIOrHHECKOM
CTPOEHHH, TeOMOP(ONOTHH, THAPOJOIrHH, METEOPOJIOTHH W THIPO-
rec/IOTHH KOHKpeTHLIX TeppuTopHil. Bee aTu naunnie obobiuarores B
BHIE KapT NpeJIBapHTENLHOIO pPaHOHHPOBAHHA TEPPHTOPHH MO
ycnoBuaM  (POPMHPOBAHHA TNPHPOAHOTO HIH HAPYILIEHHOTO pe-
HHMAa H EMHHEH Mog3EMHBIX BOJO C }"[ﬂTOM HCK}"DCTBEHH]:IX
(hakTOpOB.

Kpome 3THX YyCiaoBMH Y4HTBIBAIOTCH 3a4a4H, KOTOPLIE CTOAT
nepea ruJporecjiorHd4eckod cnyx0oH AnA  pasaH4HBIX  OTpaclei
HAPOJHOTO XO34HCTBA, a Takke TpeDOBAHMA CYIIECTBYHOLMX
METOJI0B OIEHOK H MNporHo3oB OanaHca nNOM3EMHBIX BOA W MX
pexnMa.

3. Mo ceoemy Ha3zHayeHHIO HabAOMATeNbLHALIE CETH CKBAKHH,
BUﬂGMEprIK 1NOCTOR, EHHHHC{}HHK NIOIaToK M _':.I"-IHCTEE)B HG,[[;JHS-
JeNsOTCA Ha JIBE TIpyMibl: ONOPHBIE H cneunaibhbie. Onophbie
npejlHasHaYeHbl I8 PErHOHAJLHOTO MHOTOJIETHErO H3Y4Y4eHHd TH-
MHYHBIX 3aKoHOMepHoCTel (POpMHPOBAHHA 3NEMEHTOB DEXHMA H
bananca noJ3eMHBIX BOJ KaK B €CTECTBEHHBIX, TAK W B HAPYILIEHHbBIX
ycioBHAX Ha Oonbliux TeppuTropusx. OHH CYNIECTBYIOT BechMa
HPGII{JJI}I(HTﬁJIhHD H CII}F}KHT ITAJIOHOM  JLJIH IEP}’TI-{K ceTeH cC
KOPOTKMM pPaaoM HabnroneHuii.

CneunanbHble HaOmogaTenbHble CETH MPEaHA3IHAYEHBI IS JIO-
KaJLHOTO M3yveHUs pexuma H GanaHca NnoJ3eMHBIX BOJ B CBA3H C
pelleHHEM KOHKPeTHBIX 3aja4 (HaupuMep, onpeje/ieHHe Truapo-
MeOJIOrHYeCEHX l'lEl]JaME'I'pOB, yleMeHTOB DajlaHca W HX H3MCHCHHHA
NnoJa BIHAHHEM {}pﬂll[EHHH, GE}']LIEHHH ICMENb, rnnpn‘rexnmecxom
CTPOMTENLCTBA WM T. I1.) B OIPAHHYEHHOE BPEMA C YYETOM MHOIrO-
JeTHeH paTMHYHOCTH (He Mmenee 11— 15 ner).
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THIBI HABTKJATEJIBHBIX CETEH M BAJAHCOBBIX YYACTKOB

B cocrap onopHoit HabGmopatesibHOM CETH BXOJIAT:

3} ]JESI'HGHH.I'[]:HBIE CTBﬂpBI lIHE‘H]i’.‘II[HTEJTLHHK CKBAXHH, 3aKma-
IblBAeMble B THINHYHBIX FHPOTEOJIOTHYECKHX M BOMOXO3AHCTBEHHBIX
YC/IOBHSAX;

0) noKaNBHBIE CTBOPHI HADMMOIATENLABIX CKBAXKHH JUIA O€Talb-
HOTO M3y4eHHs pexnma M OanaHca NOMIEMHBIX BOJ B CHOKHBIX
NPHPO/IHBIX W HHTEHCHRHO HApYIUEHHBIX YCIIOBMAX;

B) «KOHBEPTHI» M KYyCThl CKBAXHH, ClyXallMe IS pacyera
DanaHca TPYHTOBLIX BOJ IPH JBYXMEPHOM B TdHe JABHKCHHH W
HCCneqoBdHHH NEPETEKANHA TIPYHTOBEIX H ﬂaﬁﬂpﬂbll BOJO IO
BEpTHKANH, OlleHKH DalaHCca MeXMJIACTOBEIX BOJOHOCHEIX T[OpPH-
JOHTOB;

') THAPOMETPHYECKHE BOJOMEPHLIE NMOCTHI H CTBOPLI HA pekax,
KaHaNmax M o3epax A HabOmoneHMH 3a TOPH3OHTAMM BOJBLI M
pacxofaMH OTKPBITHIX BOJOTOKOB, TIJ€ OTCYTCTBYET ONOPHAS
HabniodaTensLHas CeTh;

1) Kirouesble 6ajiaHCOBble YHACTKH M DANAHCOBLIE TUIOLIAIKH, HA
KOTOPBIX peXHMHBIE HAGIIO/IEITHA 38 MOA3EMITBIMH BOJAAMH JIONOJI-
HAKOTCA  IKCNEPHMEHTANBHLIMH  HaDMIOZEHHSAMH 338  OCHOBHBLIMH
leMeHTaMH oDmlero BoaHoro Oananca (ocaiku, BojONOa4a Ha
opolligHHe, NOTePH BOJOTOKOB HAa HHOHABTPALNHIO, IpEeHAKHBIA
CTOK, CyMMapHOe HCNapeHHe, BJaro3anackl B 30HE a’pauMH H T. 1.),
HEODXOMMBIMH /T8 cocTaBleHus obmiero BojHoro Oanavca M
OLEHKH MponeccoB (GoOPMHPOBAHHSA PEXHUMA, MHTAHHA H B IEJIOM
fananca NoOA3EMHBIX BOJL.

B cocTaB coeudanbHOR HabmoaaTensHod CceTH BXOIAT:

a) KOPOTKHe CTBOPbI HAb/IOAATEILHBIX CKBAKHH ¢ HeDOIBLUINMH
pacCToAHHAMH Mexay ckpaxkuHaMmu (50-—250 M), wHeoOXoaMMBIE
JUIA pacyera THAPOTeoJOrHYECKHX NapaMeTpoB, IPOBECHHS eTallb-
HBLIX pacdeToB 2JIEMeHTOB 0aliaHca Mo/A3eMHBIX BOJ B C/IAOKHBIX
THAPOTeONOTHYECKHX MW BOJOXO3AHCTBEHHBIX YCIOBHAX W BO3-
JIEHCTBHA Pa3/MYHBIX WCKYCCTBEHHBIX (akTOpOB;

6) naaHoBEle TPYINLI U3 OJMHOMHBIX HAOMIOATENBHBIX CKBAKHH,
MO3BOJISAIOLINE BBIOENHTH CPe/IM IHX PacYeTHLIE «KOHBEPTHLI» CKBa-
KHUH M PACCMMTATh JIEMEHTH! Dananca NOA3EMHBIX BOjJ  Jd
CIIOXHBIX IIOTOKOB l'p'_‘fl-ITClBh[K BOJ B TIUJIAHE MPH pPaz/HYHBIX
HCKYCCTBEHHBIX (pakTOpax;

B) ONbITHBIE DaaHCOBBIE Y4YACTKHM, HAa KOTOPBIX [A0JIKHA ObITh
NeTankHas CceTh HaDbMJATeNBHBIX CKBAXHH, KYCTOB APYCHBIX
NbE30OMETPOB HA Pa3HbIE BOJAOHOCHBLIE FOPH3OHTH, a TAKKE CHCTEMA
IKCNEPUMEHTAIbHBIX YCTAHOBOK (10K /IeMepOB, MCiapHTelNlel, JIM3H-
METPOB H T. 1.) Ans HabmofeHHs 3a dneMenTaMH o0Iero BojHOro
Gananca, Dananca BIArM B 30He a7pAlliM, a Taxke 3a paboToil Tex
HJIIH MHBIX COOPYXeHHH (ApeHaxeH, 3KCTUIYATAMOHHBIX CKBAKHH H
T )
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) THAPOMETPHYECKHE CTBOPbI M BOJOMEpHBIE 110CThl HA peKax,
KdHanmax, BOAOXPaHHIIHIIAX.

Crneumansnas HabmoaaTeabHas CeTb MOXET CO3/1aBATHCH OJHO-
BPEMEHHO C ONOPHOH, TaK Kak O/iHa JIONOJHAET APYIYHo,

[MpoekTHpoBanue ToH H Apyrod HadmMoJaTebHON CETH JOIKHO
Ba3upoBaThCd HA THIPOTEONOTHYECKOM palOHMPOBAHHH JAHHOM
TEPPHUTOPHM C Y4ETOM PA3BHTHA HAPOAHOTO Xo3siicTsa. PaccrosHus
Mex 1y HabmonaTeNbHbIMH CKBAXKHHAMM yKasaHbl B T 2.

[MpopomxuTenbHocTh paboTbl cnenuanbHoil HabnwopatenbHoM
CETH OMNPENEMAETCA CPOKOM MNPOCKTHPOBAHHA H JKCONYATaiHH TEX
HJIH HHBIX BOJIOXO3AHCTBEHHLIX CHCTEM, I 0DOCHOBAHHA KOTOPBIX
OpraHu3yloTcs BoaHo-DanancoBele HccnegoBaHns. C  TedeHHeM
BPEMEHH JIENCTBYIOMEAA HAOMFOMATENEHAY CETH CKBAKHWH W TIOCTOR
MOXET MeHSTh CBOE Ha3Ha4eHHe, a TaKXKe MCIONbL3OBATLCH IS
KOHTPOJIA COCTOAHHS 3eMelib, ONpeae/ieHHsi MeIHOpaTHBRHOro 3d-
texTa MenHopauMi W 1S OXpaHbl OKpYyXKarowmeH cpemsl.

B yciaosusax odnomepnoco & nialte HOMOKA 2PYHIOSHIX 800,
OpenupyemMsix pexoil, HanpasJIeHUs CTBOPOB HaDMOMaTENBHBIX CKBa-
KHH HOpMaJibHbl K Ype3y pekd M rHapousoruncam (puc. 31, a, 6).
IlepByro cKBaxkHHY 3aKIaIbIBAOT OKOJAO ypeza pekw, ayOiu-
PYIOIIYIO ——HA NPOTHBONONOKHOM Oepery. DTH CKBAXHHBI HeOD-
XOJIMMBI IS TOTO, 4TOOBI OTPa3uTh B pacueTax IPAHHYHOE YCINOBHE
Nepeoro poja.

Bropylo CKBaXHHY pACHOJaraloT B HECKOJBKHX JECATKAX MeT-
poB OT neppoi; BMeECTe ¢ MepBol MCHONB3IYETCH JUIA  pacdeTa

kh
Ko3(uiMeHTa YPOBHENPOBOJAHOCTH TPYHTOBOIO MOTOKA a= —““3,

Mo AaHHBLIM O KoJieDaHHW ypOBHEH TPYHTOBLIX BOJ NPH NMaBOJKAX B
peke. Crneayiomue ckB. 3—5 W T. A. NpeaHa3HA¥eHbl JUIA pacdeTa
HHTEHCHBHOCTEH NHMTAHHA TPYHTOBBIX BOJ CBEPXY H HX COCTAB-
JIAOIIHX  3d  JJHTENRHOE BpeMHA, T. € BEINHYHH HHE?H.TILT]JEIIHH
ocagkos w, At M ucnapenus 3tHX Boa uAY. Paccrosume mexnay

NOCNEJAHHMH CKBaXHHAMM MpHMeEpHO pasuo (2--3) Jat.

Hnf ofHOMepHOro MOTOKa BOJ WHPOKO NPHMEHAIOTCH METOM
KOHeYHbIX pasHocTell W amanuTuueckuii Metoa. Kainas CKBaXuHA B
MEPBOM METO/IE OKa3bIBAETCHA B CEPEAMHE PACYETHOrO JJIEMEHTA
MOTOKAa, BO BTOPOM--MepBas W BTOpas (CMeXHas) CKBAKHHE
orpanMyuBaioT coO0H pacyeTHblH 3JleMEHT MOTOKA.

Mo BO3MOXHOCTH Bechb CTBOp HabmOmaTeNbHBLIX CKBAXHH
CTpeMSTCH pacwyieNdTh Ha HenpephIBHBIA PAJ KOHTAKTHPYIOLHMX
Mexly cobofl pacdeTHBIX 371eMeHTOB notokda. Jlns kaxjaoro U3 HHX
N0 JAHHBIM PEXHMHBIX CKBAKHH PACCYMTHIBAIOT 3/eMeHTHl Dananca
IPYHTOBBIX BON 3a TojaoBoH uxkn. B uenax yrounenns Gdopm
TH/IPOH3OTHIIC NIPH 3aKNajIKe CKBAKHH MpPe/JyCMaTPHBAIOT HECKONBKO
ONMHOYHBIX HerJayOokuX ckpaxHH, obopyayeMbpix no 6okaM OCHOB-
HOoro creopa (cM. pwuc. 31, a).
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Puc. 31, Cxemel pacnofoscHud HaDIHOMATETRHBIX CKBAMHH B CTROPAX N0 NOTOKY
npM OAHOMCpHOM B TAaHe (@) M ABYXMEpHOM (f) JBHMECHHM BOI:

|' mnm:p@[lllll:..‘html,ae M BOODIOCHBE  OTIOECITHR, 2 FB.{"{C'IHHﬁ WIEWMERT NOTORA, J -f CERAWANR
(3 — padmogateasian, 4 piciernas nabmoparenviaal; J— rAApORIOTHICH

TIpoTAKEHHOCTh CTBOpPA CKBAXKHH 3aBHCHT OT IEfH, npecie-
nyemMoM pacuetamu bananca Boj. OObIMHO CTBOPHLI NPOAOIKAIOTCA
[0 BOAOpa3fena NOA3EMHBIX BOJA MIIH JIpYTOH PeKH, OrpaHH4YH-
BAIONIEH JaHHBIA 3eMeNbHBI MaccHs B nnase., I'panuuamMu creopa
MOryT ObITh M CEYEHHS NMOTOKA NPH PE3IKHX HIMEHEHHAX B pennede
mMecTHOCTH (OpoBKM BO3BBIIIEHHOCTEH, jempeccnH B peabede,
KOHTAKTbI BOJIOHOCHBIX TIOPOJ € HENPOHHIAEMbIMHA TIOPOJAMHM
H T.1.), 9TO 4YacTO COBIAAAeT ¢ reoMoOpQONOrHYECKHMH TpaHH-
LaMH.

B ycaosuax paduaibHelX NOMOKOS, pPACAPOCMPAHENMBIX 80.113U
u3AyYUH  pex, JIBHAKEHHS BOA MOTYT OBITH CXOJAINMMHCA M
pacxojaauiuMucs B nnaxe (cm. puc. 31,6). Tlpu nByxmepHoMm B
TilaHe ABMXKeHWH BOA HauOoNee MOAXOJMT IS PacHeTOB METO]|
KOHEYHBIX pa3nocTed (cm. 1. 2). Kpome oCHOBHOTO CTBOpa
CKBAXHH, OPHEHTHPOBAHHOTO MO nNOTOKY BoA (ckB. 1--4), B
o0s3aTenbHOM TOPAJKE 3aKJA/BIBAIOTCA 10 OAHOMY JIOMOJIHH-
TenbHOMY OOKOBOMY CTBOpY ¢ Kakmoil cropoHm (ckB. 5—7
8 —10), xoTopbie MO3BONAKOT YTOYHHTH MOCTPOEHHE THAPOH3OTHIIC
H onpeielicHHe pa3MepoB B IUIaHe JUIS pacyeTHOro 3JIEMEHTa
notoka. Ha pexax (cM. puc. 32), obopynyroT BOJOMEpHBIE HOCTHI
BOnH3u CKkB. 1.

PEIEMEII],EHHB Haﬁ,ﬂl{lﬂﬂTEﬂEH BIX CKB4dXHH BAOJIb C'J.'BD]}GE, GPHEH'
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THPOBAHHBIX TI0 HOTOKY TIPYHTOBBIX BOJ, obnersaer Boibop
pacqeTHBIX cXem (Moselnieil) M TIOMOTaeT YBA3aTh pPE3yNbTAThI
pacyera 3JeMeHTOB 0OanaHca TPYHTOBBIX BOJI, OCODEHHOCTH HX
pexumMa ¢ reomMopdosiorueil, pernoHaNbLHON JIWHAMHKOH TOA3EMHBIX
BOJI H NOCTHYE NMOJIHOIEHHOTO W3YYeHHs (POPMHpOBAHHSA NOA3EMHBIX
BOJ GONBLIMX TEppHTOPHIH NMPH MHHMMAJILHOI 3aTpaTe MAaTepHAb-
HbIX CPEJICTB.

Ha pazauunelx  ainouaieislX meppacax 6 0oaunax pex u
MeNcoypedHom 6000pazdeabHom Maccuge CTBOPbI HAONIOAATENbHBIX
CKBAXKHH 3aKJaJbIBAIOTCA TAKXKE 10 MOTOKY BOA H M300paxkeHs Ha
puc. 32. Ha xaxnoi Teppace no5ixHo ObITh HE MEHee IBYX CKBAXKHH,
PACIMOJIOKEHHBIX 10 NOTOKY BOJ NpPH OJHOMEPHOM [IBHXKEHHH B
nnade (cM. puc. 32, a). Bosim3n rpanni noToka B mpeaenax modMbl W
HU3KHX HaANnoiM NpHMEHHM aHanUuTHYeCKHH MeTOJ pacyera nuTa-
HHUS TPYHTOBBIX BOJI cBepXy. B ynanenuu oT pex (BBICOKHE Teppachl,
BOAOPA3/ENbHOE IUIATO) NMPUMEHAETCS METO/ KOHEYHBIX pasHocTeil.
Kpome rugporeonorudeckoro paspesa no NOTOKY BOJI clleayer
YYUTHIBATH BOIMOKHYIO ABYXMEPHOCTH NMOTOKOB B IJlaHe.

3acny:KMBAIOT BHMMAaNHA BOJOPa3fielibl H YCTYNBl TEppac, OKoio
KOTOPBIX 3aKnafibiBaloTcd HaOMOAaTeIbHbIE CKBAKHHB! A TIOTyYe-
HHA JaHHBIX O PEKHME IPYHTOBBIX BOJA Ha IpaHMiax notoka (cM.
puc. 32, 6).

B cayuasx Muo20ca00H020 cMpPoeHus MedCOYPEUHbIX MACCUBO8,
FAKAMOUANWYUX KPOME 2PVHMOEbIX MENCNAACMOEbIE 600bl, HATIPUMED
NoAMOpPEHHBIE (pHC. 33) XKak B YETBEPTHYHBLIX, TAK W B KOPEHHBIX
OTIOKEHHAX, B DanaHce MokeT HMEThL 3HAYeHHe TNepeTeKaHHe 3THX
BOI MO BepTHKanW, ocoDeHHO B TOM ciyyae, €C/IH OTMe4YaeTcs
3HAYMTENLHAS Pa3sHOCTh HAMOPOB BOJBI MO BEPTHKANMH H MOPOJIHI
paa,%enstmmnx CNOZE MMEIOT 3AMETHYIO BOJIONPOHHLAEMOCTE (CM.
rn. 2).

Hna weenenosanua  Oananca TPYHTOBBIX BOM  3aKIAIbIBAROT
CTBOP MEIKHX CKBawHH (cM. puc. 33, ckB. 1—9) na rnybuny
MHHHMAJIBHOTO CTOSHHS 3TMX BOJ. Jns uayuenus OGanamca Mex-
MIACTOBBIX BOJ B [OJMOPEHHBIX OTJIOXEHWAX 3aK/1A/ILIBAKOT CTBOP
ckBaXHH Oounbiiieit rnybuns (1 —-7) W, Hakonell, Ha NMOJACTHIAIONIHH
HATMOPHBIA  BOJOHOCHBIH TOPH3OHT B KOPEHHBIX OTJIOKEHHUAX ==
cTBop riaybokux ckBaxHH (1—7). Ha rpyHTOBBIE BONLI 3aKNajibi-
BAIOT MAaKCHMalbHOE YHCITO HAGMIOJATENBLHBIX CKBAXHH, 3HAYH-
TENbHO MEHBINE —HA TEPBBIE W elle MeHbIE HA BTOPOH Mex-
TTACTOBBIE HAMOPHBIE TOPH3OHTHI.

Jina Kama0rO BOJOHOCHOTO TOPH3OHTA TPHMEHSIOT METOJBI
KOHEYHbIX Ppa3sHOCTeH W ananuTH4eckuid (ri. 2) c yderoM mnepe-
TeKaHWs BoJ 1O BepTUkand. bonbllioe BHUMaHWE yIensioT MJIaHO-
BOMY PACIOJIOMEHHIO JIONOJHUTEIBHBIX HAONOOATENBHBIX CKBAXHH
Ha MECTHOCTH B Clly4asx OTKJIOHCHHS NHHUA TOKOB OT HATNpaBjieHHA
crBopa. [IpH OTKJIOHEHHSAX ITHX TOKOB OT HANpaBlieHHs CTBOpA,
npesbiatonmx 30°, OokoBble CKBaXHMHLI JUIS YTOUHEHHS (DOpPMBI
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Pue. 32, Cxembl pacnofomchHHd HabIrONATENbHBIX CKBAXHH Ha APCBHCALTIOBHATL-
HOH Teppace (@) M MewAypeHHOM mwnato (6):

I—2- ypoRHH TPYHIOBEIX BOJ (F — B HAMAUBHL MOMEHT BPesond, J- M3 RONSH PACHSTHOTO MPOMEMYTES
Bpesenin): 3 uabiaromarcaniiaa CKBAWHILL B ©f BOMCp

&4 5 5
12.3__+ =T = _?‘15 9
v M AT TSN g 1
a ,ﬂﬂﬂ }:"‘;" 2o Hete Yoo/ 2 fo .;n,.c iy '. sy AN
iuf“nm:xxiﬂLﬁ&j.mﬂu srEL OIS,
—_— = — e — *_- B oo d ot 1-‘-_-_‘_‘-_:,“."1_‘.. R y
T T .u_l_rf?:é-;..—'-

E==3, 222 Ws Ve BE=s BB s By Eds Ex o

Puc. 33, Cxema pacnofokeHds HADTOAATEIBHEIX CRBAXHH HA MEKIYpeUYbe MpPH
TPeX-YETHIPEX BOJAOHOCHBIX TOPHIOHTAX:

J— ROAOOPORHIEICMLIE B BOAGIOCHIHE NOPOTEE; 2— CYIECH, COVRAUNA BOJOYIOPOM BEPXDBOJIKH; J- CYTAHHDK;
= MOPEHHEA CYTAHHOE C ranekodc J - necyanMe ranie KOPCiHRIR  1OpO0sL, 6 -~ WIBCCIHAK  TRCIHORAT B,
T EveT pabieaatelnks BN i er0 woMep, & YpoBeik FpYyiiroplx Bop: ¥ noanopiki ropHieiT Bodi
B pexe

FHJPOM3OTHIIC  3akjajabiBaloT ¢ obeMx  CTOpOH  cTBOpA.
Ha puc. 33 npusenen npHMep MeXKypeyHOro MaccHpa, B
npejiesiax KoToporo obopyaoBaHO MATh KycTOB HabmioaaTeslbHBIX
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CKBA®HH Ha BCe TPH BOJOHOCHBIX TOpPH3OHTA M, KpoMe TOro,
CTO/IbKO e JIONOMHHTENbHBLIX KYCTOB Ha JIBAa BEPXHHX BOIOHOCHBIX
FTOpH30HTAa, HE CYHTAd MENKHX CKBAXHH HA TI'PYHTOBBLIE BOJIbI.

TIpu usywenuu pexcuma u OaAanca AuH3 NPECHBIX 2PYHMOELIX 600,
nageaioujux Ha codenslx (pHc. 34), 4TO ¥MacTO BCTpEYaeTcs B 30He
J0/I0BBIX TECYAHBIX OTNOKEHUH B NONYNYCTBIHAX, IYCTBIHAX H
NPAMOPCKHX JFOHAX, JUTHHHBIE CTBOPHI HaD/HOMATENbHBLIX CKBAKHH
pacrnosiaraloTcs BAOJL JUTHHHON ocu nuu3bl. [Tonepex sTtoro cTsopa
3aKIa/IbIBAIOT 10 TPEX KOPOTKHX CTBOPOB, KOTOPHIE NO3BOJAIOT
BLIJEJIMTL B NOpeaejsax JWH3bl pacHeTHbIE 3IJIEMEHTHI [IOTOKa,
YUHTLIBAIONIIHE [BYXMEPHOCTE JIBHJKEHHA BOJ B IUIaHE.

Oxono OGonbLIMHCTBA MENKHX CKBAKHH HAa TPYHTOBLIE BOJIbI
npoxoasT rAyOokHe HabmomaTensABe  CKBAXHHEI  HA  TIOACTH-
JIalolllHe BBICOKOMHHEpAIH3OoBaHHbIE BOMBI, HAa KOTOpwIX (opMn-
PYETCA JIHH3A [IPECHEIX BOI.

PexxuM npecHbXx M MHHEPAaJIH3OBAHHBIX Boj HabJIOMAOT OJHO-
ppeMento. [Ipu 3ToM dukcHpyioT 0DIIYI0 MHHEPAJIM3AUNIO TEX H
ApYrHx Boj, ONPENCASIOT MAOTHOCTH MW BA3ZKOCTH HHMHAX BOI,
ocoboe BHHMaHHe o0paiiarwT HA THIATENBHOCTh H3OJALMH TIPECHBIX
BOO B CEBaXHHAX, 3IAJIOKCHHEIX HA TJ]}’EDHHE BO/BI.

PacyeT nHTaHMA TPYHTOBBIX BOJ NPOM3BOAAT C YYETOM TJOT-
HOCTH H BAIKOCTH BOJLI M0 BEPTHKAJH, OCODEHHO TIATENLHO HPH
MHHepanH3alHKM conerbix Bom Oonee 30--40r/n [4]

Habmodameabnaa cemb cK8ANCUH HA ROJ2OpHbIX wWiaelidhax u
Hﬁé'ﬂ:?ﬂpﬂbf.": pPasiunax JOJTAHA NEPECEKATE THIHYHBIE KOHYCHI
BbIHOCA, HX COYMNCHEHHE C NpOJIIOBHANILHO-a/LIIOBHAILHOH PaBHHHON
Mo rJ1aBHOMY HaNpaBIeHUIO MOA3ZEMHOTO CTOKA, HAYUIEro OT TOp K
pekaM (puc. 35).

Kaxnas ruaporeonornyeckas 30Ha —HWHQHILTPalHH 1OBEPXHO-
CTHBIX BOA (B mnpelenax rajieyHHKOBOH YacTH KOHYCOB BBIHOCA),
TPAH3HTA NOJ3EMHBIX BOJ, BLIKJIHMHHBAHHMS HX, BTOPHYHOro MOTpPY-
#eHua H npuOpexHas 30HA BAHAHHA PEKH — A0JDKHA WMETh XOTH
Obl MO OJHOMY pACYETHOMY KJIIOYEBOMY YHACTKY € pacHerHbIMH
CTBOpaMH nabnrogaTe/ibHBIX CKBaXHH. TakHe CTBOpPRl B 30HE
HHOHIBTPAIHMH NepecekardT HPPHIalMOHHBIE KaHAABI H HCNOJb-
3yKOTCA ANA pacdera noTeph nmOBEPXHOCTHOH Bombl Ha HHHIbTpa-
HHIO, pacyeTa IUIOU@AAHOro NATAHHA IPYHTOBBIX BOJ H HX CTOKa B
HHKEPAcTOJIOKEeHHbIE Mo peibedy 30HBI.

B 3oHe TpaH3UTa CTOKd rPYHTOBBIX BOJ M JPYIHX 30HaX (CM.
pHC. 35) Kak/plii pPAaCHETHBIH CTBOpP JOJMIAKEH COCTOSTH H3 KYCTOB
APYCHBIX CKBAXHWH — ABYX W Dolee B Kak/OM NyHkre ¢ QHIBTpaMH
Ha rPYHTOBBIE BOJL B CYrJIMHKAX H B NOACTHIAKOIINX NeCcYaHo-
rpaBHHHEIX OTJIOKEHHAX C HanopHoH BOJIOH.

Kpome anaim3a ecTecTBEHHOrO pexuMa TPYHTOBBIX BOJ, TOM-
cqeta WX Oamanca nmo 30HaM, B JAHHBIX YCIOBHAX HeoDXomuMoO
YYATBIBATE HCKYCCTBEHHbIE (AaKTOPBI, BKIIOUAIOLIHE pACXOabl
TOPH3OHTHI BOABI B KaHanax, pekax, ApPeHax, BojolMozavy Ha
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Puc. 34, Cxema pacnofomerHs HabmoJaTeIbHBIX CKBAKHH BAOAL LIHHHON oCH
JIHH2LI MPECHBIX BOJ, JANErAFOUIAX HA COMEHHIX BOJAX:

I — BOnonpoHMIMEMEE B BOOONOCHEC NOPOIW, 2 — TAHIA NPeCHEX  Boj; J- - YpoRCHE FPYHTOBMX  BOA;
4 wemcas mabawonareiniud ckBawHba; §- rayhokas HabooaaTeaLHad CRRRMMHE ¢ GMARTPOM B COMEHRIN
Boaax; & —pacteTHWA INCMENT NOTOKA
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Puc. 35. Cxema pacnionokenns HabmofaTenbHbiX CKBAKHH Ha TOATOPHON
MPEAropHOH HAKJITOHHBIX PaBHHHAX:

{—gopennise nopoaw; 2 — rangdnke, J- necok: 4 - oyneckl 5— cyraMBoK; 6--¥pOBRCHE TPYHTOBMX BT
7~ MCTOMHME,

I—V- spma  (I—wedribrpankd  nosepxnocThux  Bom W ociakos, 1l Tpasnta noMemmoro  crora,
I — sbicamnumanas pomesinee gon, TV —B10padiore  norpysesna rpyuTossy sog, V- npHGpexnas)
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Puc. 36. Pacnosowenwe uabmopatenn-
HEIX CKRAWHH HA OTIRITHOM BajaHcoBOM
YHACTES B YCIIOBHAX OPOIUIEHHA.

I— pacnpenenmeens; - opocwiede; § - RaBoaw-
TEALHAR CKBIAHNA, 4 - -paceeribil JIeMeNT NOToKa:
5~ meTeoponsorwdcckil NyEKT; 6~ IHIMME | pIHECEaR
MADITES RS T— HOH PATEALIIR N0 TKH; & — won-
MEETOP; P— TAAPOMETPIMECKHH CTROD HA KAHAAC H
THAPOMET PHYECKHE YCIPOHCTEA Ha PUCTIPE R s i eigx,
OPOCHTETAR B EOLICETONE

OpoIlleHHe, a Takxe ApYrde 3MeMEHTHI BomaHoro Ganamca— ucnape-
HWE, TPAHCIMPAIMIO PACTeHHif, CTOK COPOCHBIX BOX W T. IL

Maa demaavhozo usyuenus ¢opmupoeanua basanca 2pynmossix
600 C BCECTODOHHMM YYeTOM BIMSAHMS pa3znuuHelX  daktopos
MIOJIMBHOTO OPOIEHHS HIM ¢ onpeneneHHeM 3(h(eKTHBHOCTH pas-
JIMYHBIX JIPEHAKEH M arpoOTEXHHYECKUX MEPOTPHATHH OpraHH3yHT
onbiTHbIE DasancoBble yyacTku. Takue y4acTkH, Hanpumep, Heobxo-
JIMMBI B KaXJ1OH W3 YKA3aHHBIX BBILIE 30H NIPETOPHON H NOJATOpHOM
obpactn (cM. puc. 35).

O6biyno  DanadcoBsle  yuacTkH  (puc. 36) OKOHTYPHBAIOTCH
BOMIOTOKAMH (KaHANaMH, pPACTpPEACIMTENSMH H [APEHHPYIOLIHMH
KOJLTIEKTOpaMH), eCTECTBEHHBIMH JIENPECCHAMH M 3PO3HOHHBIMH
dopmamu penseda. [lnoumans ux momer cocrasnars 100— 200 ra.
Ha stux yyactkax cobmonaror obUIENpUHATEIE AN OKPYKAIOIHX
TEPPHTOPHH pekuMbl opolueHus. Ha THNOBBIX MONMBHLIX KapTax
OPOLUEHHA TEX MW MHLIX CEIbCKOXO3AHCTBEHHBIX KYIbTYp o0bo-
PYAYIOT CTYIIEHHYIO CeThb HabofaTeNnbHbIX CKBaXHH, BKIHOHYAd
KYCTHI MX HAa pa3Hbl€ BOJOHOCHLIC TOPH3OHTHI No BepTHkann. Ha
CIENHANBHBIX TJIOUIAJKAX MPOBOAAT HabMOAEHHA 33 CyMMAapHBIM
HCTlapeHHeM, TpaHCNHpalMed pacTeHwWil, BlarosamnacaMd B 30HE
aspatmu U 1. 1. C 1eisio OUEHKH BIHAHWA rIyOMHBI 10 BOJILI HA ee
Dananc opranu3yloT HabuIO/IeHHs 32 2IeMEHTAMH 3Toro HasiaHca no
JIH3MMETpaM ¢ DOJMBIIOH NMOBTOPHOCTBEO.

banancopble y4acTkH, BXOJAAUIHE B COCTaB OnopHoil Hadmona-
TENLHON CETH C ECTECTBEHHbIM PEXHMOM, MNENecoobpa3sHo HMEHOo-
BaTh K/MHYEBbIMH, a BXOJMLIME B COCTaB CHEUHATH3IMPOBAHHOH
ceTH —onbITHBIMH. Ha Tex w jpyrux ywacrkax jaeransHo HaGmio-
JNAeTCH PeKHM TPYHTOBBIX H MEKMIACTOBBIX, YacTo HAIOPHBIX BOI.
BanancoBble y4acTKH aBTOHOMHBI B TOM CMBIC/IE, UTO Olpe/eneHne
3/IEMEHTOB DaNanca He 3aBHCHT OT JIAHHBIX aHATOTH4YHBIX Habmone-
HHH Ha CMeEXHBIX TEPPHTOPHSX.
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DneMeHTH BoAHoro OanaHca HAa MOBEPXHOCTH — CTOK, HCmape-
HHE, 0CaJIKH, BOJIONOJIa4a HA OpOILEHHE M JPeHaXHBbIH CTOK — Had-
NHOAAKTCA ¢ NOMOIIBI TH/POMETPHYECKHX YCTPONCTB CTallHoHap-
HOrO THNA M HAa HCNAPHTEJBHBIX TUIOUIANKAX C MOMOILIBH BECOBBIX
ucnaputeneit (tunma ['TH-500; TFKA-3000, B-1000 u T.n.), cerw
HA3EMHBIX JI0XK/IEMEPOB M TUIHOBHOrpadoB, HACAJ0K HA BOJOTOKAX
H T o [4]

Ha cknomax eojocOopor obopyayiorcs BOAHO-DanaHCoOBBIE H
crokoBble mnom@ankd no npumepy BHHUIJL. C mx nomoubio
ONPE/IENAOT CTOK MOBEPXHOCTHBIX BOJI, NO/I3EMHBIA CTOK BEPXOBOI-
KH MO FOPH3OHTAJH M BEPTHKANH H [ETA/IbHBIE ANEMEHTHI BOIHOTO
bananca no ypaeuenuro (215).

JIng TUMHYHBIX YYACTKOB 30HBI IPAlHH COCTABIAIOT BOJIHBIH
fananc NOYBEHHO-TPYHTOBOH MNPH3MbI COTNACHO YPABHEHHIO

Cy— Cl+n.ﬁH=(wﬂ Q;;Ql—a)m., (216)

rae C; u C,— HavyanbHbii H KOHEUHBIH Blarozanackl B 30HE
a’palMi, CUYMTAg OT ee JHEBHOW TNOBEPXHOCTH 1o 3epkKana
TPYHTOBBIX BOJI; 71— TMOJHAA BJAroeMKOCTh IpyHTa B obbeMHOM
BbIPAEHHH, PaBHAS TOPUCTOCTH 3a BBIMETOM oOBema 3anemneH-
HOrO BO3/IyXa; W, —BEJIHYHHA WHTEHCHBHOCTH BIaroodOMeHa 30HbI
aspaumu ¢ armoctepoll mim c jHesHol nosepxHocThlo, Habmomnae-
Mas B TEYEHWE PACYETHOrO NPOMEXYTKa BpemeHu Atf.

Ecnn 3a pannbii npoMexyTok BpeMmeHM Af Ha THIHYHBIX
y4actkax OblIH IKCHEPUMEHTAlTbHO ONpedeneHsl: ocajku X, pacxo
BOJbI HA opoweHue I,,, HCTIApeHHe OcagKkoB ¢ MOBEPXHOCTH Z,,
HCnapeHHe MOJHBHBIX BOA (HE YCNEBIHX NPOCOYHTRCA B NOYBY) £,
M HCHApeHHe COBMECTHO C TPAHCNUPAIHeH pPaCTHTEIBHOCThIO T
BNAarv, Koropas OblIa HaKoNJEHa pPaHee B 30HE aj’palldd MK
KOTOpas yke NPOCOuMIIACH (BKIIFOMAN BAATY W3 TPYHTOBOTO 1OTOKA)
Z, TO NpH OTCYTCTBHH MNOBEPXHOCTHOTO CTOKA H AKKYMYJISIMH
BNATH HA [OBEPXHOCTH (KOHjeHcauwell BOmsHBIX napos npenebpe-
raeM) senuumHa BnarooOmena 3oHel ajpaiuu ¢ atMocdepoil Ha

JAHHOM }-"‘{HCTKE
Y e e e o 217

3uas senumuuHy w, Af, a Takxe NeByr 4acTh paseHcrBa (216), u3
NOCNEIHEr0 MOMKHO BBIYHC/IHTE pa3Mep NOJI3EMHOrO CTOKa C
y4acTka Wad OamaHcoBo# nuowmajiky 3a BpemMs Af, npoHcxodsilero
KaK B FTOPH30OHTAJLHOM, TAK M B BEDTHKAJLHOM HANDPABJEHHH, T. €.

CYMMY BEJHYHH (g’ ;Q’ —f.) At.

KpﬂlME TOro, H3 BBIpAXKEHHA BETHUMHBI BIACOODMEHA 730HbBI
apaun ¢ atmocdepoit w,Ar W ypapHeHHs BojHoro OanaHca Ha
NOBEPXHOCTH Bcero OGanaHcoBoro BojocOopa MOMyYHM

HLJEfZX_{z_K!IJ'l‘[II_12}_1‘)1? {2]3}
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Puc. 37. Cxema pacnonoxenns HabmionaTensubix ckpaxui B Gacceiine mamoil pexn:

I — nofsa; 2--3
§  moacpaiaessiian
TPYHIOBREe BOSH, &

RUTITE M

AECKHA CTBOD M ke,
SrayGHER 30 BOJIM, M

Limiipt

naanoiivennue eppacsl (2 — pepraa W Blopas. J--1

na NoAMOpERIke BOme) ¥

TLA), 4~ BOMOPAIACTRHOE AET0]
TR (CIRIMEC CRBAKHIE! (7 - Ha

XBOAHOTG  Reca; 1a
H0— savewaroui  muapose pa-

“EEOHBCDTHY CKEAMHH]

== IPpaHHILE

#’#&Eﬁ%

Vz:; B s B35

-? Ea E—ds E——Jwn

Puc. 38, I'maporeonormueckuin paspes 1—1 (em. pue. 37):

! - noueeHnO-pactHreakAMA caofi; - necom, 3 ovrnmiok (vopenak 4 rowes: §--
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rae obo3nauenHs Te ke, 4To W B ypaBHenuu (157). Moxno
BLIYMCIHTE CYMMAapHOE HCINApPeHHe 33 BBLIYETOM  KOHACHCAIMH
poasubix mapos (Z—K;).

Benuuuna nuTaHMs TPYHTOBBIX BOJ ceepxy wA! cBazaHa ¢
BENHYHHOW BnarooOMeHa 30HBI a’paudd ¢ atmocdepoid w,Af
crenyrouiM obpazom:

wAt=wAt+D,, (219)

rne DI—HSMEHEHHE janaca BIarHi B 30HE aBPELIHH 3a BPCM_H ﬂ..f,
CYMTas €€ OT AHEBHOH MOBEPXHOCTH 10 HaWBAHICLIErO MOJIOAKEHHA
noanepTod KanuispHOH KadMbI.

B dopmyne (219) uckomas senwuuna w,At, a B dopmyne
(218)—(Z=K; ) Bce apyrue mMeronouueckue ykalaHus Mo pacyeTam
Gananca BJarW B 30HE a’pauMu ganel B pabote [4] Benuumna
NHTaHHA TPYHTOBBIX BOA WwA? omnpeaensercs N0 PeXHMHBIM
JAaHHBLIM.

Gﬁﬂj‘ﬂ,‘! KOoMHOHOBK aawmquh.rx, KycmoablXx U Hﬂﬁx??ﬂdﬁ?ﬂfﬂbﬂblx
CKeancut —Ha cmgopax HIMOCTpHpYyeTea pHe. 37 138

['pannunl GanaHCcOBBIX BOMOCDOPOB CORNAMAKOT C BOAOPA3E/h-
HLIMH JIHHHAMH, pekaMH H JIMHHAMH TOKa, NMPOXOAAUIMNMM 4epes3
3aMBIKAIOUIMIA IMIpOMETPHYECKHIT CTBOP Ha Mallol HMAH cpenHei
pexe. B kax oM paifoHe HMEIOTCH «KOHBEPTED» CKBAKHH H KOPOTKHe
HX CTBOPHI, MO3BOAAIOUIME AHAMM3HPOBATHL pexXHM H Oanauc
IPYHTOBEIX BOJL ]:IBCCM'UTPEHHHMH BBILIIE METOIAMM.

Ecnu B Hacceiine Manoii pekn DanaHcoBble palioHbl BBIIENEHB! B
cornacuv ¢ reoMopdonorned MecrHocTH (cM. pHc. 37), To Ha
MEXK/IYPEYHOM MACCHBE TIPaHHIBI pallOHOB 4YacTO COBNA/AKOT C
IH}IPDHEGTHII{ZEMH, NO3BOMNAOIIHMHE Y€TEKOD UKGHT}’FHTI: BH..J'IEIHCDBHE
TeppHTOPHH Kaknoro paidona. PaloHsl noapasnensatoTcd Ha y4acr-
ki Oonee onHopoaHeie mo ray0HHE CTOSHHA TPYHTOBHIX BOJ,
pﬂCTHTEﬂhHﬂﬂTH, novypaM, a Takxe Mno ET]]G{‘:H]-{ID 30HBI E.BP&L[HH H
THNam Oallanca TPyHTOBBIX BOJA (cM. 1. 4).

KOHCTPYKLUMA HABMOJATEINBHBIX CKBAXKHH

Cpenu nabiawojaTelbHbIX CKBaXWH MOMXHO BRIIENHTL: a) OIH-
Ho4HBle (Menkwe W rnybokue); 0) KyCTH CKBaXHH C fApycHO
pPacnoNokKeHHBIMHA (HIIbTPaMH Ha pa3Hele BOJOHOCHBIE FOPH3OHTHI;
B) MJIAHOBKIE TPYINEI CKBAXHH IS JBYXMEDPHBIX B IJIaHE TNOTOKOB.

O6ume TpeboBaHUs K KOHCTPYKUHH HaONIOOaTeNbHBIX CKBAXHH!

a) AMaMeTphl CKBAXHH MONKHL 00ECHeYHTh BO3IMOXKHOCTE ClyC-
Ka B HHX H3MepHTENbHBIX NMpUOOPOB 10 YPOBHS BOJALI M N0 JHA
OTCTOHHMKA (/1S KOHTpOJIS CTENeHH 3auieHus MIbTpa), a Takke
npobooT0OPHHKOBR 1A B3ATHA npo0 BoAbl Ha XHMHYECKHH W
DakTepHONIOTHYECKHH aHaJIM3kI;

6) noeepxHOCTH GUIALTPOBR HE JOMKHLI NOJBEPraThCA 3aUNICHHIO,
KOJbMAaTallAH H UIEKTPOXHMHYECKOH KOPpO3HH;
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B) pazMep (QUILTpa moJkeH O0ecrnevyHTh TOUYEHHLIE TMOKa3aHHA
Hanopa BoAbl B HeDonbmioMm AManasoHe raAyOMHBI, a Takke
OONyCEaTh HYHCTEY Ero KEITOHKOH H NpoKa4Ey BOOBI

r) NpH NPOXOJIKE OAHOTO HJIH HECKOJbKHX BOAOHOCHBIX TOPH30H-
TOB, 3aJierdrolMX BbIllle HabnogaeMoro ropu3oHTa, HeobxoauMa
TuaTe bHa% M30JAUAA (TamIoHax) HeHaONMHOJAaeMbIX TOPH3OHTOB
no secedl QuabTpoBod KonoHue TpyD;

N} Ha Kaxabii HaOmomaeMblii  BOJIOHOCHBIH TOPH3OHT MpH
CJIOHCTOM CTPOEHHH BOJIOHOCHOH ToOJNM [opoj HeoOXoAHMO
3aKAA0BIBATE OT/IENbHYIO CKBAXKHHY C y4eToM TpeDoBaHMA M. «I»;

e) npH obopynoBaHHH HaOMOOaTENbHBIX CKBa»HWH Ha BLICOKO-
MHHEPAJIH30BAHALIE BOMABI (C MIOTHLIM octaTkoM Donee 30—50 r/n)
ciieAyeT BMECTO MeTannuuecknx TpydD # duasTpa w3 Meramia
OPUMEHATE AHTHUKOPPO3WiiHble TPYOR # OHABTPB W3 APYIoro
Marteprana (nonu3THieH, acbecToueMeHT);

K) s H3ONSUMH CKBAXHHBI OT MONAIAHHA B Hee MOBEPXHOCT-
'HBIX BOJ MO 3aTpyOHOMY TNpOCTpPaHcTBY oDOpyiyeTcs TNHHAHBLINA
HAH - HEMEHTHBIH 3aMOK OKOA0 YCThA  CKBAKHHBI,

3) Ha CKBAXHHE NO/MKEeH OBITE HaJeKHBIH OrOJIOBOK, 3alHpalo-
IIHICA BHHTOBBIM 3aMKOM;

H) natpybok (BHCTYNarollas Hactb (HIALTPOBOH KOJOHHBI Haj
MOBEPXHOCTLIO 3eMJIH) JomkeH MMerTh BeicoTy ot 0,7 mo 1,2 m.

[lpu wueraybokom (1-—3 M) 3ajeraHHud TPYHTOBBIX BOJ B
PHIXIBIX Nopoaax (NecKH, CYrMHKH) oIMHOYHBLIE CKBaXKHHBI oBopy-
ayrT B BHAE mTeKGuaLTpoB. PUILTP C HAKOHEYHHKOM H3TOTOB/IS-
ercs W3 OypunbHbIX Tpyd. Mnuna paboueil uwactH 1TekHIBT-
pa—mno 0,5 M. IlepdopHpoBanHyry 4acTh €ro MOKPHLIBAKOT MeTaJl-
nuyeckod ceTkoil ranyHHoro nnerenHs. Hebonwuwodi  amamerp
wrekpuasTpa (40—50 mM) obecneunpaer ObICTPYIO peakuMIO CKBa-
WHHBI HAa H3IMCHCHHE YPOBHA BOIOBI B IJIacTe nopoj.

ITpu GO6aBIIAX TNyOHHAX 10 BOABI, 4eM Oblio yka3aHo BEIllE, 4
TAKXE ONA CHCTEMATHYECKOIO QTﬁﬂpa npl:rﬁ BOJBI Ha XHMHYeCKUui
AHAJIH3 OJIHHOYHBIE CKBAXKHHBI 0DOpYAYIOT oaHOH KonoHHOH TpyD
d=76=100 MM, Ha KOHLIe KOTOPOH HaBHHYEH KOPOTKHIl (l—LSPMJ
ceT4aThli GUALTP M HHMXKe — OTCTOHHHK JMHOI He Gonee 1M ¢
nepepsnnoi  npobdkoll (puc. 39,a). BypeHue CrBOJIA  CKBAXHHEI
npousponuTesa guamerpoM d=100-—-150 mm. Bepx paboueii yactu
¢uneTpa 3araybndercad Moa  MHHHMANbHBIA  YPOBEHb CTOAHMA
IPYHTOBBIX BOJIL.

B cny4ae apyxcioiiHoro CTpoeHMSs BOMOHOCHBIX TONUL TOPOJ
(puc. 39,6), KOTOpbie B BEPXHEM CYIJIHHKE COJEPKAT T'PYHTOBBLIE
BOJIbI, & B HIKHEH yacTH paspe3a, ClI0KeHHOH neckaMH,— HallopHbIE
BOJIbI, YCTPaHBAa€TCH KYCT W3 ABYX CKBakHH. Menkas ckpaxuna
obopyayercst Ha TrpyHTOBBIE BoAbl, 4 riybokas —Ha HamnopHble,
HaxXoaaumMeca noa CYTJIHHKOM.

Ans v3onduMu  rPyHTOBOH BOABI CYTJIMHKOB B TyOoKoi
CKBaxXHHE OCTaBIsAOT obcaausie TpyObl, NpHMeNeHHbIE AT OYpeHHs
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Puc. 39, Cxemsl xoHCTpyKUi HabIroAaTeNbHBIX CEBARMH:

| —oronosek; 2 dHabTpobas Eodolia; 3 AeMENHAR ROAyWIRE, 4 — TAMIARLTT 3amox; 5 - paBodan YacTe
fuanrpa; 6 —orcrofinnk, F— npobra; & - ofcammae pybm

T

0
W

Puc. 40. Cxema obopynosanua mabnona-
TENALHEIY CKRUMMHE QUALTPAMH «BnoTaliy o
HEMEHTAIMH  o3aTpyDHOTo  mpoCTpancTBa
OpH  sMatoMomuex (@) B MomubX  (6)
BEILICTEHAUINY BOMOHOCHBIX TOPH3OHTAX:

i oroaopok, 0 ofcammae Tpybue;  J- mosaTpyfmas
ueremauma; 4 amok hinTpoboll BoAo 5 — ocTa-
ToK Bity [ pericil obca ol monoHiel TpyG; 6 gk Tpos
Baf KoooHna, 7 cadbsikk; 8- pabodad 4acTs GHARTPa;
U — atcvofinmg; 10— npobza

B CYIJIMHKAX [0 KpoBnH mneckoB. bammak 3tux T1pyd ocrasnsior
HEJaJexo OT KpoBIM neckoB. Bypenue B meckax MOXET TPOM3BO-
JUThCs Gonee MEJKMM MAMETPOM HIH MPOAOKATHCA ¢ Hayalb-
HBIM JHaMeTpoM TpyD, KOTOpPLIE MOCNE YCTAHOBKH (HIBLTPOBOM
KOJIOHHBI TIOJAHHMAIOTCA Tak, 4ToOn obnamuTh pabovylo 4actk
puabTpa. Jnuna ¢unstpa 1-—2 M.
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[Ipu weThIpexcjoHIOM CTPOEHHH BOAOHOCHBIX TOJUL TOPO
obopyayloT KycT M3 Tpex ckeaxuH (puc. 39,¢), camasn raybokas u3
KOTOpLIX MOTpedyeT yCTAHOBKM B CYIJIMHKAX H TECYaHbIX TJIHHAX
JBYX KOJOHH 00CafgHLIX TPyD Ans H30JHIHH TOPH3IOHTOB BOABI BO
BTOPOM CJIO€ TECKOB M B CYIJIMHKAX,

3HauMTe/IEHO JKOHOMHee 0DOpyaoBalHe TOro Ke KycTa W3 Tpex
CKBAKHH € MNPUMEHEHHEM 1LEMEHTHOrO TaMioHaxa 3aTpyOHoro
npocrpancTsa (puc. 40). B stoM ciydae pabodas yactb dunbTpa
KOPOTKHM HdTp}FDKG\"I YCTAHABJIMBAETCH «BMNOTai» Ha CAJIBHUKE H
OTNA/IaeT HEeOOXOAMMOCTE MCMONB30BATHL TPyOH Manoro (fuis
yCTpOHCTRA CILUIOHIHOA (MALTPOBOH KOJIOHHBI) H Donee KpynHoro
IMAMETPOB (Ha TepekpbiTHe HeHabGmogaeMbIX TOPH3OHTOB).

[aanospie rpynnn HadMOAATENBHBIX CKBAXKHH NPH ABYXMEPHOM
B njafne noroke obopyayroT pa3sHuiMH cnocobamu. Ecnm peobxo-
JMMbI pacyeThl NHTaHua W Oananca TPYHTOBBIX W TIOACTHAAFOIIHX
HAMOPHBIX BOJ, TO B KAXJIOM MYHKTE (2 HX BCErO MAThH B «KOHBEPTE
CKBAXMH) 0DOPYIYeTCAs KYCT CKBaXHH COTNIACHO CXeMe, YKajaHHOMH
Ha pHC. 39,6 wan 39,4, B 3aBHCHMOCTH OT YHCJIA BOJOHOCHLIX
ropuzoHToB. Ecnn Tpebyercs ouennTh TONMLKO OanaHC FPYHTOBBIX
BO npu QTEFTCTBHH TDPHEGHTHJII:HDFG CTOKa B MNMOACTH/IARIIEM
HAMOPHOM TFOPH30H e, TO B DOKOBLIX NYHKTAX «KOHBEPTA» CKBAKHH
0BopyAyIOTCH OJIMHOYHBIE CKBAXHHBI [0 THIY, H300pakeHHOMY Ha
puc. 39,a. B 1O ke BpeMsA B LEHTPE «KOHBEPTA» 3AKIA/IbIBAETCH
KYCT HPYCHBIX CKBAXKHH TO NPHMEPY, YKa3aHHOMY Ha puc. 39,6.

Ha oTcyTcTBHE ropM3oHTaJLHOIO CTOKA B H4llOPHOM BO0OHOC-
HOM TOPH30HTE YKa3bIBAET PABEHCTBO OTHOCHTENBHBIX (Hiau abco-
JIOTHBIX) OTME10K YPOBHS BO/Ibl, 3aMEPEHHOI0 BO BCEX NYHKTAX B
Teyenue roaa. [losroMy no ycrpoicTea paccMaTpPHBAeMOH CHCTEMBI
IPYNNOBLIX CKBaXHMH Tpebyeics mnposeaenne 3ablaroppeMeHHOH
FHAPOTe0IOTHYECKOH pa3Beaku ¢ onpefeicHueM (Gopmbl KPHBBIX
nenpeccHii 10 KaXIAOMY BOJOHOCHOMY TOPH3ONTY W TOCTPOEHHEM
KapT TWAPOH3OTHIC MAH T[HIAPOH30MLE3 [PH MHHMMAJBHOM M
MAKCHMAIBLHOM CTOHHHAX }'pﬂﬂllﬂ MOAIEMHBIX BOJ, a4 TAKKE I'IPH
YYAIIEHHBIX 3aMepax TnyOMH [0 BOI.

[To oxonuanuu obopynoBanua HabAOAATENbLILIX CKBAXKHH TPO-
BCPHAROT HAOCAHOCTL TAMIIOHAXA [lpﬂﬁ,’[EHHbIK BOJOHOCHBIX FUPH'
IOHTOB, HAXOAANIHXCH BREIDIE EIHEJ'[I-CIJIHEMOI'G., 4 Tawwe "[}'ECTEH*
TCABHOCTE BCEX CKBAWHH K HIMEHCHHED HEIIICIIJH BOALI B BOAOHOCHEIX
nmacrax. Takan NPpOBEPKA BbLITIOMHACTCH MYTEM npnﬁub]x NpoKa4cK
CKBaXHH W HabJIIOfIeHHH 3a BOCCTAHOBJICHHEM YPOBHS BOJBI 10CHE
OTKA4eK W/JW NO/UIMBA BOJbI B CKBaHHBI, Oxono rpynn HabJIro-
JATEIBHBIX CKBaXHH YCTAHABIH BAKOT MeQae3MyecKme ]J'E.'I!.E.‘IJBI, CHYHKA-
IMEe [/ KOHTPOJIS OTMETOK naTpvOKOB CKBAXKWH, OT KOTOPBIX
NMPOM3BOAMTCA 3aMep rnyOHH [0 BOJBL.

Jpyrue KOHKperHble ykazawusg no obopyaosanui Habnropa-
TeNbHBIX CKBAXKHH MOXHO HANTH B METO/AHMYCCKMX PEKOMEHIALMAX
Mo OpPraHy3auMd W NPOHM3BOJACTBY HaOJIIOJCHMH 3a  PERHMOM
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ypOBHsA, Hanopa W AeGuTa noasemubix Boa [6]. OGopynoBanue
BOJOMEPHBIX MOCTOB M TIHAPOMETPHYECKMX CIBOPOB Ha peEKax,
KdHAlaX W BOJOXPAHMIIHLIAX H[J-GHEHG}'[H]'CH B COOTBEICTBHH C
metoaudeckumu  ykaszanuamu [ockomruapomera CCCP.

I'nasa 6

BLIGOP METO/0B ONPEJEJEHUA DJIEMEHTOB
BAJIAHCA TO/3EMHbBIX BOJI HA PA3HBIX CTAJMAX
EI'0 U3YYEHUS

OBUHE NMOJOXKEHHA

Buavane ocTaHOBHMCH Ha NPHHUMIHANBHBIX PA3AHYHAX CYILECT-
BYIOLIMX METOMOB OUCHKH OafaHca rpyHroBeiX BoA. Cpeiu 3THX
METOAOB  BBIIENSAFOT JIBE [PYINLL  TOYHBIE H  NpUOIMKEHHBIE
(tabn. 7).

K mneppoii rpynne, kpome nepeyucieHHex B Tabil. 7, MOXHO
OTHECTH T4dEXe MW METOObI MGJ’[EHHPDBHHHH, BEINOJIIHACMBIC O
noMomblo IOIJIA u DBM, ocHoBaHHble HA (H3HYECKOM W
MATEMATHYECKOM MOJCNHPOBAHMK (HNBTPALMK BOABL, KOTOpbLIE B
nanHoit pabore He paccMaTpHBAOTCH.

l. Metoa KoneuHbIX pa3HOCTEH OTJIHYACTCH OT AHAJMTHYECKOro
TEM, 9I0 Ui CBOCIO NpHMCEHCHHH HE T]JCG}"ET AHANHTHYECKHX
peiienyit guddepeHHanbHBIX YPABHEHHMIT, ONHCHIBAFOIMX TMPOLECC
HEYCTAHOBMUBLUETOCH JBHKEHHS BO BPEMEHM H B NPOCTPAHCTEE.
Vpaeuenus Dananca BoJbl B KOHEMHbIX Pa3HOCTHAX anrebpanueckw
npeobpa3syoTes B Mpocible pacyeTHbie GOpMYilbl ANS onpeaeneHus
THAPOTeONOrHYECKHX TIAPAMETPOB, BCIWYMH NHTAHUA CBEPXY H
CTOKa TPYHTOBBIX BOJ HCXOAA H3 [JaHHBIX O PpacnpeieicHHH
HanopoB (ypoBHeii) 3THX BOJ BIAOJL CTBOPOB WIH MO NJIaHOBBIM
rpynnaM HaONMOJaTeNnbHBLIX CKBAaXMH, a4 Takke M0 JaHHEM O
PEXMME ITHX BOJX BO BPEMCHH W B npocTpaHcTee. [panuyHbie
YCIAOBHA ABTOMATHYECKH YYMTLIBAIOTCA MO JIAHHBIM O KonchdaHuu
YPOBHEH BOJBI B CKBAXHHAX, PACTIONOKEHHBIX HA IPAHMIAX IOTOKOB
(cM. rn. 2).

Jis cBoero npHMeHEHHA 3TOT MeTon Tpedyer npoBeacHHs
JeTaNbHON PAa3BE/IKH TPYHTOBLIX MOTOKOB B OTHOIIEHHH pacnpene-
JIEHUs B NPOCTPAHCTBE BOAOHOCHBIX M HEBOAOHOCHBIX (BOZOYLOp-
HbIX) NOPOMA, HX d}HHpraHHGHHGﬁ XAPAKTEPHCTHKH, BOJOOTAA4H
JUIA KaxJ0ro ce4eHHs MOTOKA, €C/IH OH HeoaHopoaeH B duibTpa-
ODHOHHOM OTHOIIIEHHH, H T. Il

Jns pacueta BeJWYMHBI NHTAHWA TPYHTOBBIX BOJI CBEpPXY B
NPOCTERINX OAHOPOIHLIX NIACTAX NOPOA NPH OHOMEPHOM JIBHKe-
Huu BOa Tpebyercs He Menee Tpex HaONIOAATE/NBHBIX CKBAXHH,
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PACNONOKEHHBIX MO NOTOKY BOA. [lpH OTKJIOHEHMM HAnpawpjieHHs
cTBopa HabIOAaTENLHBIX CKBAKWH OT HANPABJIEHHS JBHKCHHSA
rpynToBHIX Bof Gonee 10—15° obs3aTensna oueHka NorpeiHocTei,
BO3HHEKAROIKWX OT llp}{HﬂTl{ﬂ G,II,HGMEPHGIH‘I-{ NOTOKA B TLJIAHE. Hp}{
ﬁOJlI:ILIHI OTKJIOHEHHAX GTH-O]]H CKBdXHH OT HaAnNpPapJIcHHA NOTOKA
BOO HEOﬁKGHHMG JANOMCHHE TONOIHHTENBHEIX OOKOBLIX CKBAKHH
Ha 3HAYMTENILHOM PACCTOAHHH MeXy CTBopoM M ckBaxuHoH. Ilpu
ITOM  HACTO TNPHMEHAIOT «KOHBEPTHI» CKBAXKHH 408  KaKI0ro
eMeHTa TOoToka, Tpebylomero 3anokeHHs NATH CKBAXHH B
clyq4asx JABYXMEpPHOCTH TMOTOKA.

W3 tabn. 7 BugHO, 4TO METO/ C YCHEXOM MOXKET MPUMEHSThLCH
ILIS  BCEX THIOB peXuMa TIPYHTOBBIX BOA W IS Pa3iH4YHBIX
PACHETHRIX 00BEKTOB (CHCTEM  PACHOJIOKEHHS CKBAKHH Ha  MECT-
HOCTH). IDT0T MeTon HeoOXoaMM NPH HEOAHOPOJAHOM COCTABE
BOJOHOCHBIX NOPOJA B (PHILTPAIHOHHOM OTHOULICHHH.

2. ApannTHieckud MeToa pa3paboTaH Ans NpocTeHIIMX CXeM
JIBHKEHHA IPYHTOBBIX BOJ (OAHOPOJAHOE CTPOEHHE BOJOHOCHOID
FOPH30HTA, OJHOMEPHOCTH NOTOKA B muade H 1. A.). Ero npume-
HEHWE HA MPAKTHEE Tpﬂﬁ}-’ﬂl’ YHETA HUF]jEUlHLETEﬁ, BO3HHEKAKIIMKX OT
MPHHATHS YKA3aHHBIX YIPOUIAIONIHX  YCIOBH.

OAHAKO NPHMEHCHHE 3TOT0 METOAAa OYCHL BBLITOJHO OT/HYaeTcH
OT NpeAUIeCTBYIONIErO MeToAa pajaoM oDCTOATENBCTB: a) JMErKo
Onpe/eNfoTCH THAPOTeOJOrHYeCKHE TapaMETPLI, I8 pacyeTa KOTO-
pbIX TpeDYHOTCA 4acTo JHUIbL JIBE CKBAXKHHBI, pPACNOJIOMEHHBIE APYT
OT JApYyra Ha KOPOTKOM PACCTOSHHH 10 MOTOKY BOA; 0) BO3IMOMKHLI
HedonkiKe (1o 307) OTKIOHEHHA HANPABICHHH CTBOPOB CKBAKHH OT
HANpPaBJCHUA MO MOTOKY BOJ; MPH ITOM HAIlJIEHHBIE NMAPAMETPHI
JIOJIKHBI HCTIONB30BATLCA I8 PACYETA MUTAHHA 110 KAKIOMY CTBODY
CKBAXWH MHIHBHAYAJILHO, B) HET HYXIb 3HATH KO3QUUMEeHTH!
(pUNBTpaUMH TOPOA B KAXJAOM CeYeHHM noToKa, HbO wumeercd
BOIMOKHOCTE LI 4acTOro onpeaencHus kodphunHenTa ypopte-
NPOBOJIHOCTH MOTOKA MO PEeKHMHBIM [@HHBIM BAOJE CTBOPOB
H T. 1L

KpomMe oMHOYHBIX KYCTOB SIpYCHBIX HaOIOJATENLHBIX CKBaXHH
,[lﬂHthﬁ METO HPHMEHHM A9 BCEX CXEM ]}ECHGJ]D-JEEHHH CKBAXHH
Ha  MECTHOCTH M BCEX THIHOB peXHMAa.

3. Metoa obuero BoaHoro OanaHCa OTHOCHTCA K TpyIie
IKCNEPUMEHTABHBIX METONO0B, KOTOpbIE HanpaslieHbl HA onpeneie-
HHe OonslMHCTBA 2nemenToB obulero Bofaworo ©OanaHca c no-
MOUIBIO PA3JIHYHBIX TIPHOOPOB, VCTAHOBOK WIH JIPYIMX BCMOMOTa-
TEJABHBIX METOJOB, HANpHMEpP MeToAa Temwioporo 0Oanawca s
onpeneneHus cymMmapHoro ucnapeHus. OCHOBHBIE YpPaBHEHHMS [
cocrabiienus oOmero BogHoro 0anaHca y4acTKa CyHIH W 30HBI
aspanuu —(215), (216), (218) u (219).

Meton obmero roaHoro GanaHca HUMeeT psja JOCTOMHCTB. OH
COCTOMT M3 ]JHZ!J]H'-[HBIX METOAMK HHSJ]]-DHEHHH 3d OTHENILHBIMHM
yleMeHTaMH BoJHOrO Gaanca, KOTOpLIE HE 3aBUCAT JAPYr OT Apyra,
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B YpaBHEHMSX BOAHOro OanmaHca MOTYT COMEpPXKAaThCA OCTa-
TOYHEIE YIIEHBI, }"KBZ?HBH}DUIHE Ha HEBEEI{}-’ DHPE,I[EHEHHH Clia-
raeMeIx _‘,’pEHHEHHﬁ HEFABHCHMBIMH METOMAMH.

BMmecte ¢ 9THM npeasyIyiiMe MeToJbl  u3yuenus OGananca
TP}THT{]BI-TX BOO NO pE)KHMHhIM JAaHHBIM ZHAYHTENEHO GﬂKpﬂH[ﬂl{}T
3ATPATHl CPEACTB HA IKCIEPHMEHTANIBHBIE ONPEJENcHHS KOMTOHEH-
TOB BENHYMHHBI [MHTAHHA I]]}'I[TDBIJII BOJ, K4K, HHI'IpHMEp, mo
ypaBHenuto (157), kotopsie HeoOXOAMMO 3HATH IS WHTEPNPETALIHH
BEJTHYHH MHTaHWA, CTOKa ¥ Oananca rpyHToBBIX BOA. Bmecte ¢ Tem
ITH MeTOoAbl HaubONee NOAHO YYUTHIBAKOT THAPOTEONOTrHYeCKHE
YCIIOBHS TMpH pacdyeTax MNHTAHWA BOI.

Meton obuiero sogHoro OanaHca npHeMJieM Ul HW3yueHHS
Bﬂﬂﬂpajﬂﬁ'ﬂhﬂﬂl"l’} H HpEﬂi’ﬂpHﬂ-I‘G THIIOR pE}Ki{Mﬂ FPYI!'TOBHK BOJ H
CONPOBOKIAETCA JHIIEL FPYNNOBLIM PACONOKeHHeM HabmogaTeNs-
HBIX CEBd®HH H4d ME{JT]_'!OCTH, d TAdE&HS l'lpl'[ H3YYEHHH E'i:l."]EiHGH
NoA3eMHBIX BOJA HA DANAHCOBBLIX YHACTKAX H B PEYHBLIX bacceitnax,
rjie aBTOHOMHO 3aMbikaeTci oOmMil BojaHbIR DanaHc npuxoma H
PACXO[d MACC BOJIBIL.

4. JInsuMeTpHYeCKHit METO/] HA NEPBOM ITANE CBOEr0 PA3IBHTHSA
NPUMEHSJICA KaK CPEICTBO ONpe/e/ieHHs UCNApPeHHs ¢ NOBEPXHOCTH
BOJOHACKIIIEHHOrO0 TPYHTd TNpH pasinqyHodl rayOuue 3aneraHus
TPYHTOBLIX BOA. Byay4H 3ax/04eHHBIM B HENMPOHHLAeMBbIH ¢ DOKOB
COCY/l, MOHOJIWT MOYBOTPYHTA B JIH3HMETPE NOJBCPracrcs HAChI-
IIEHHMIO BOJOH H HCIIAPEHHIO cBepXy B MexnonxeHoi nepuoa. o
nocneauux 10—15 netr 3ToT METOA BXOJAHN B COCTAB METOINOB
obuero BomHoro Oananca. B NOCAEAYHIIEM JIH3HMETPLI CTAJIH
COBEPIICHCTBOBATLCA W TEMeph MpeTHA3HAYEHbl s JKCTIEPHMEH-
TaNBHOIO G]IpE.[LﬂIIEHHH BCEX ANMeMEHTOBR E}HJ’[HHEH FP}I’HTI‘}BhII BOO B
HATYpe NpH Majelx rnyGuHax go Bojasl [4].

IMognueas BOAy B CcOCY[bl, NUTAIOLIHE MOHOMMTHI T'PYHTA,
OTIPEJIENAT pacxojl TPYHTOBBIX BOJ| HA HCNAPEHHE NPH MOCTOSAH-
HOM YPOBHE BOJbI, C MOMOLIBK C/NHBA BOJBI HAXOMAAT HHHIBTpaA-
LMK BOABLI C noBepXHOCTH. M HaxoHel, npuMeHAs aBTOMATHYECKYIO
TO/Aa4y BOJIbI B Mapaife/ibHbIil JTH3IHMETP W CTOK €€ M3 JNH3IMMETpa
(nns  noasiepxAHMA  YPOBHS BOJALI B JIH3MMETPE HA BbICOTE
ECTECTBEHHOTO0), HAXOAAT NOJOKHTENLHYIO H OTPHUATENBHYH pa3-
HOCTH ME#J1y MOJ3EMHBIMH TIPUTOKOM M OTTOKOM IPYHTOBBIX BOJ
Kak B ropu3ontansHom (cOoky), T4k M B BEpPTHKAILHOM (CHH3Y)
HANPABNEHWH.

OTpMIIATENRHBIE CTOPOHBI 3TOTO METO/IA — W30S Habomae-
MOro MOHOJIHTA NOYBOIPYHTAa B HEnpoHunaeMom ¢ GOkOB cocyne,
HeDONbIIKME NJIOMIA/IH NONEPEYHOro CeYEHHS MOHOJIHTA, OTCYTCTBHE
CPEJICTB IS HENpPEepLIBHONO HaOJIOMICHUA 34 BNATO3aNacaMH B 30HE
AJpAlMK, CIOKHOCThE YCTPOHCTBA JIM3HMETPHYECKHX YCTA4HOBOK
H T. 0.

HauGonee saxHbiii HEQOCTATOK JH3MMETPHYECKOTO MCTO[A—
OTCYTCTBHE METOAMKH OJKCTPANONALUMH NUIHMETPHYECKHX JIAHHBIX
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HaOMIOJEHHH TNO [UIOMIA/IH, 4 TAaKKe OrpPaHMYEHHOCTh TyOHHBI
CTOSIHHS BOJbl B JIH3AMETPaxX MpelaenamMu 3—5 M.

BmecTe C 3THM 18 OKCINEPHMEHTAIBHOIO W3IYYEHHS BOIHOIO
H6ananca nousBorpyHToB Hebonbiioi MoutHoctH (o1 0,5 o 5 M)
JHEIHMETPBI OUCHE }"JE[DGHBI H JOCTATOYHO MOCTOBECPHLI npu AeTalb-
HbIX (y4allleHHBIX) HabmMoJeHHAX 3a MX NokKazaHuaMu. Jns cocras-
JIEHHA EEHHHCH BNArH B 30HE A3pdlHH B MOHONMHTAX l'p}'HTa
JH3AMETPOB YCTAHABJIHBAKOT MOYBEHHBIE BAArOMEpbl HEHTPOHHOTO
THNA, MO3BOJSIOUIHE HENPEPLIBHO (MKCHPOBATH BIAKHOCTh MOYBBI
HaJd YPOBHEM BOJIBL

Takum obpa3oM, OaHHBIH MeTON OUEHHBAETCS HAMH Kak BCIHO-
MOTaTeNnbHbIi, TPHMEHHMBIH [UIS ONBITHLIX BaJJAHCOBBIX YYACTKOB B
TecHoil yBsi3ke ¢ 00lIeBOAHO-0ANAHCOBRLIM W THAPOIHHAMHYCCKHM
METOIAMH,

5. MeToa ruApoAMHAMHYECKOIO AHANH3A DPEXHMA [PYHTOBBIX
BOJA H JMHAMHKH BJArd B 30HE ajpanuu (KoMnnexcHbli) Hanbonee
copepiieHed. OH NpUMEHACTCA OJHOBPEMEHHO HAa THNOBBIX Danan-
COBBLIX YYaCTKaX W B DacceliHax MajbiX M CpPeaHHX pek, rjae bDanauce
BONBLI HA HQBEPKHGCTH, B 30HE HQPHH,HH H B NOTOKC 3dMEHYTEI,
MMeeTCs BO3MOXHOCTL JITIfl CPABHEHHMS PA3HBIX METOHNOBR H Tpedyer-
CA B3aMMHaf NpoBepka BOJAHOro DanaHca cylM pasHbIMM cnocoba-
MH, HUTO BaXHO AN METOMHYECKHX H TOYHBIX pacveToB.

B croux paborax [4] u [5] aprop ycHiaeHHO pa3BuBaJ
KOMILIEKCHBIH  METOM, TOCKOJbKY JUIS [OJYMEHHS NOCTOBEPHBIX
napaMeTpoB, Kak, HANPHMEpP, BOMOOTAA4YA NOPOJ | WM Biaronepe-
HOC TO BepTHKanW, Tpedyercs ray0okHil aHANH3 PEXHMA TPYHTOBBIX
BOJ M JHHAMHKH BJATH NPH HEMOJIHOM HACHIIEHHH 30HLI aIpallny.

Hanusiit MeTOM € ycnexoM mpHMeHHM JUTS BCEX THIIOB PEKHUMA
MOA3IEMHLIX BOJI W HMeEeT peniaioniee IHAYeHHE /I8 JAeTanbHOM
ouenkn GopmMuposanna Bananca rPYHTOBLIX BOJ KAK VA €CTECTBCH-
HbIX, Tak H JUIA HapynieHHBIX ycnoswii. [lepeuncrnennsie Boime
METOMbB OTHECeHBI K TOYHBIM, TMOCKONbLKY OHH TEOPEeTHYECKH
0BOCHORaHBI, TOYHOCTE WX ONPEIENAETCH COOTBETCTBHEM NMPHHATHIX
MoZiesieH MPHPOJHLIM H TEeXHOTEHHBIM YCIOBHAM, B KOTOPBIX OHH
NPUMEHSIOTCH.

Huxe yraxem Ha npubaMKeHNBIe METOLI, KOTOPLIE AONYCKAKOT
JHAYUTENBHBIE YOPOUIEHHS B pAacyeTHBIX cxemax, obneruaroume
pacyeT. OHH HYAJIAKOTCA B TIPEBAPUTENLHOI OlEHKe NorpemHoc rei
BETHYHH TIHTAHHA, BO3ZHHKAKIIMX OT 3THX YIPOILIEHHH MOIENEH.

6. MeToa ypasHeHH# CBA3H OTHOCHTCH K rpynne npubmHxeHHBIX
METOMIOB, MOCKOJLKY OH Da3zupyercs Ha JONYIIEHHH MOCTOSHCTBA
JUIS  pacyeTHOro mNepHoaa ToAaa M ans  BeibpaHHOro paiioHa
PACNONOKEHHA CKBAXKHH OTHOCHTENLHO BENHYMHBLI MECTHOTO TIONOJI-
HEHHS TOA3EMHOT0 CTOKA.

Kax BugHo w3 Tabn. 7, takoe monyunieHHe OpHeMIeMo s
BOAOPA3AENBHOTO THIA PEKHMA TPYHTOBBIX BOA, IJ€ [IABHBIM
(GakTOpoM H3IMEHECHHA NHTAHHWA BOJ #ABISETCS MOILIHOCTb 30HBI
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A3pdllid, a YCNOBHA VYBIAXKHCHHA MECTHOCTH, IApPCHHPOBAHHA H
JIMTONOTHH MOPOA W MHKpopensed AomKHB OBITE OJHOPOAHBIMH,
[MorpemnocTs 3TOro Metrogaa ouenusaerca no dopmyne (68).

[IpuMeHeHHe DaHHOrO METOMA BO3MOXKHO IpH HAJIMYHH MNanHo-
BOH Tpynnbl HaOMOAATENBHBIX CKBAKMH C pasiiMyuoH ranyOunoil mo
BOABLI H Pa3HBIMH aMIUTHTYIaMu KonebaHnusa ypoBHs, Ha DalaHCOBBIX
YYACTKAX H B PCUYHBLIX DacceHax PEK € OTHOCHTCABHO OJHODOIHBIMH
NPUHPOAHLIMH  YCIIOBHAMH.

7. Meton npuBefieHHs K HEOrPAHHYEHHOMY ITOTOKY OCHOBAH Ha
onpeaeneHuu MOrPelHOCTEH B pacdeTe NMUTAHHA TPYHTOBBIX HIIH
HAMOPHBLIX BOJ, BOZHHUKAKOUIMX MPH JONYLUICHHH PABEHCTBA PacXoa0s
BOJIBI, MPHUTCKAOILIEH K 3MEMEHTY TOTOKAa W OTTEKAROIIEH W3 HEro B
FOPH3IOHTAABHOM HANPABACHHH, WK AONYIHEHHH HEeH3IMEHHOCTH 34
pacyeTHLIH NPOMEXKYTOK BPEMEHH BENMHYHMH NPUPAILICHHH YKa3aHHBIX
PACXOIOB BOJbI 338 OJIHO H TO X€ BpPeMs B CEYCHHAX Ha IPaHMLAX
AIEMEHTa TNOTOKA.

Ha stom MCTOOE OCHOBAHBI ONpEACHCHHA TWIpPpOTEOJ0rHUYECKHX
RAPAMETPOB H 2ACMEHTOB DaiaHca TPYHTOBBIX H HANOPHBLIX BOA B
CINOHCTHIX TOJUAX mopOod no JaHHBIM POEHMHBIX Habmonenuii B
Kycre SApPYCHBIX CKBaxMH (CM. 1. 2). ['1aBHBIM ABISETCH pacyer
THAPOrcONOrHUYECKHY MdpdMETPOR, SHEHP}’MIIJ.HﬁEH Ha aHallHTHYE-
CKMX pEeIIEHHAX 3d/1a4H M0 BEPTHKAIBHOMY MNCPETCKAHWIO BOA B
HEOTPAHHYEHHBIX TIOTORKAX TPYHTOBBLIX H HANMOPHBIX BO.

8. ¥YnpoueHHsid METOT ONpEAC/CHHs 1M IAHHA TPYHTOBBIX BO1
no AaHHBIM PCHHMHEIX HADMIOMeHWI B O IMHOYHLIX CKBARHHAX MBI
peKoMeHayeM Kak BCcnoMorarteibHeil. CTporo roBopsa. OH MOKET
NPUMEHSTBCA NOCNE OLEHKH BO3MOXKHOCTH NPHBEACHHA 110TOKA BOA
K HeOorpaHH4YCHHOMY B nmae (oM. 1. 2).

DT0T MeTOA HENPUMEHHM JUIS NpHOpEXKHOI0 W UPEAropHOTO
THIIOB PEXKHMAa TPYHTOBBIX BOJ, JUIS KOTOPHIX JIOBOJABHO BEIWKA
ponk B DaNAHCE MOM3EMHOBIX BOJI NPHTOKOB H OTTOKOB IPYHTOBBIX
BOJI, MOCTYNAMOUIMX K MEMEHTY MNOTOK2 CO CTOPOHBI OTKPBITHIX
BOMOTOKOB (PEKH, KAHAJBI), @ TAKKE CO CTOPOHDLI FOPHBIX MACCHBOB,
o6paMISIOLIHX HAKJIOHHBIC PABHHHBIL

MPUMEHEHUE PAIIHYHBIX METOJ0B
NPH M3IVYEHUMU ©®OPMHUPOBAHWA NMOBEMHBIX BOJ

Cranmonaphsie HaONIOACHHA 38 POKMMOM MNOA3EMHBIX BOJ, KaK
VK43aHO BBIIE, NPOBONATCS AN M3y4eHus GopMHUpOBaHHA 3anacoB
9THX BOJ B MPUPOAHBIX H HAPYIMICHHBIX YCIOBHAX [N MO3HAHWA
JakoHOMepHoCTell 00pa3oBaHWd BECBMa BAKHBIX JUIA BOJOCHAOxe-
HHS MPECHLIX BOJI, OLEHKH HMX PECYpcoB W 0DOCHOBaHHSA BOIOXO-
3AHCTBEHHBIX MEPONPHATHI MO YNPaBIeHHIO PEKUMOM 3THX BOM, a
TAKKE CTPOHTENBCTBA M IKCIIYATAIMH BOM03200PHBIX COOPYKEHHH
M THIAPOMETHOPATHBHBIX CHCTEM IS MEJHOPALMH  3CMENb B
CENBCKOM  XO3fcTBE. DKCITyaTalus MECTOPOKICHHH NOJE3HBLIX
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HCKOMAEMBIX, 4 TaKXke ypOaHM3aUMA TEPPUTOPUIl TAKKE HYKIAIOTCH
B 3HAHMAX PEXKHUMA TOA3EMHLIX BOA M B MPOTrHO3AX €ro M3MEHEHH
Ha Oyayuee.

Bonpuive 3a1a4um M3yvenus pexuMa Mo3eMHbIX BOJ BOIHUKIIH B
CBA3M C OXPAHOH OKpYXKAOUIEH Cpeabl, B HACTHOCTH — - OXPAHOH
HEHHLIX TMPECHBIX BO/I. TOABEPHKEHHBIX BO3MOKHOCTH MX 3arps3He-
HHA M HCTOLIECHHA.

M3ayuenne Oananca Noa3eMHbIX BOJ HEOTBEMIIEMO OT HM3YHCHHSA
MX peXMMA, TAK KaK MPH 3T0M COBMECTHOM W3YYEHHH BCKPBIBACTCSH
M3y4deMbli mpoiecc 00pa30BaHHE ECTECTBEHHOTO H HCKYCCTBEHHOT O
HW3MEHEeHHs JTHX BOJ BO BPEMEHH M B NpPOCTPAHCTBE. DTO BAXKHO
TAK¥Ke [ HMCKYCCTBEHHOI'0 BOCMONHEHWS BO/I.

Cnyx0a m3yueHus pexuMa NOM3EMHBIX BOJ B Halllell cTpaHe
BEJIFOYMaeT H3ydende Oananca noj3eMHbIX BOJ, NPEXIAE BCEro B
PErHOHANILHOM ACMEKTe, OCYUIECTBASET CTALHOHAPHBIE MMAPOMETEO-
ponory4eckue HabAKOICHHS 34 pcKUMOM H DanancoMm atMocdepsl
nopepxHocrtiuix BoA Tepputopuu CCCP, peimaeTr mudopmanmo o
pecypcax JTHX BOI M COCTABJISET peryiaspHble NpOTHO3Bl peXAMA
NOBEPXHOCTHBIX BOJI.

[Mpu opranuszapuu  cayxkObl H3ydeHus pexuma W Oananca
noaszeMmueix Boa B cuctemMe Mutireo CCCP B 40-e roaw!l Tekyuiero
BEKd MOCTABJEHB! 32/1a4M KAK PErHOHAMBHOIO, T4K M CHEHAJIBHOTO
(AeTanLHOro) WCCNEeJOBAHWA TOJ3EMHBIX BOJ B ClALMOHAPHBIX
YCAOBMAX. ITO H3y4eHHe OOBIMHO HAYMHACTCH HA Pa3JIHYHbIX
CTaJMsAX MOMCKOB, PAIBCAKH W JKCIIYaTAIllHM TUTIOBLIX BoA03ab0poB
C LUeNbIO BBISBIEHHS pa3iMuHLIX THIIOB 34MacOB NOA3EMHBIX BOJ H
MPOrHO30B WX H3MEHEHWS.

AHanoruynble 3aJa4M no 0anancy M pexXMMY BOJ BbIIIOJHAKTCA
penoMcTBenHoOl  cayxboit Munsoaxoza CCCP ans oueHkM H
KOHTPOAS THAPOMEIHOPATHBHOIO COCTOSHHA 3EMENb B CEIbCKOXO-
3AHCTBEHHBIX PAHOHAX C 1Eeabo 000CHOBAHKUA THAPOMEIHOPATHBHBLIX
MEPOTIPHATHH 110 NOAHATHIO TUIOAOPOAUSA [OYB M MEJHOPAIIMM
3eMellb TYTEM OpOUIEHWsS WM OCYIIEHHS.

VuuTbiBas Ccka3zaHHOE, MOXKHO CJeJAThL BbIBOJ O TOM, 9YTO
OpraHu3auns  u3ydvenus Oananca NOA3EMHLIX  BOJ  HMMEET JBA
acnexta: 1) peruonaneuelii  (rocyaapcTBeHHbIH);  2) cnenHabLHBII
(BeOMCTBEHHRII).

B nopoenunii nepuon lNeonorndeckunit xomuier CCCP nauan
CHCTEMATHYECKOE M3YYCHHE pEeXMMa MOJA3EMHBLIX BOJ B CTP4AHE B
COOTBETCTBMM C YKA34HHBIMHM BBIIIE HANPABICHHAMH,

Peanuszauus T4KOro M3y4eHus MPOM3IBOAMIACE M NPOM3BOAUTCH
TENEPhk 4Yepe3 TEePPUTOPHAIILHBIE TEOJIOTHYECKME YIPABJICHHS M
BXOMALIME B MX COCTAB TMAPOICONIOrHMYECKHME CTAHIHM H MAPTHH.
PaboTbl B perMOHaNLHOM HaNpaBieHWH NPOBOAATCA Ha OMOPHOMN
HaboaaTeNbHOM CeTH, 4 BO BTOPOM-— Ha CHEUMANILHON CeTH.

Onopnas wnaOnrogaTennHas CceTh MPOSKTHPYETCS €  Y4ETOM
MHOTQJIETHUX [[EJIEBBIX [POTPAMM M [IIAHOB pa3BUTHA HAPOJHOTO
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XO3MHCTBA CTPaHel M IUIAHA  Pa3BHIWS  Hay4YHbIX 3HaHud Tno
FHAPOTEONOTHHA, THAPOJOTHKH 1 HWikeHepHOH reonoruu. Crenuann-
Has ceTb WMeer Oojlee y3koe HalnaveHWe, CBA3AHHOE C TOH HIH
HHOH HApOAHOXO3AHCTBCHHON npobneMOH H CpPOKaMH ee pelIeHHd.
[Mosromy pazsurTHe ITHX CeTeill MNAHUPYETCH 3apaHee U OCHOBBIBAET-
CA HA YPOBHE CYUISCIBYIOUIMX NHay4YHbIX METOMOB HCCIAEN0BAHNA,
KOTOPBIE TdKKC HENPEPBIBHO Pa3BHBAKOTCH.

Odenib BaskHOE 3HAYEHHE HMEET PA3NMYHOE H3YYEHHE peAHMA M
Oallanca noa3eMHBIX BOJ Ha PAa3HLIX CTAJUAX BBINOJHECHHA NIaHO-
BBIX THAPOreoJIOrHYECKHX paboT: NpH NMOKCKaX, pa3Be/Ike H IKCTIIya-
TAHK MecropokaeHHi Boj. Takoe wiyuenue pexuma u Dananca
NOA3¢MHBIX BOJA TECHO CBA3AHO ¢ MPOH3BOACTBEHHBIMH IIPOCKTAMH
reonoropa3peouHelX  padoT, BXOAMT B COCTAB 3THX NPOEKTOB M
HENOCPeJCTBEHHO HCNOAB3YeTCs 118 0DOCHOBAHMA OLICHOK 3AMAcOB
MOA3EMHBIX BOJI, NPOTHO30B MX PECYPCOB, YCMOBHH IKCIIYaTALIMH
BOI H T. I

[MTosroMy npH paccMOTpeHHH pekoMenaauuil mo BuBopy Me-
TOMOB OllCHKH DanaHca noi3emMHbIX BOX Oonbiloe BHHMaHue Oy-
aer obpameno Ha pasadyve HaOnNwOJarTelbHbBIX ceTe Mo Hx
HA3HAYCHHIO M HA pasnuuue crajiil obumMx ruaporeoorHyeckmx
HCCITenoBaHMIl.

Ha cmaduu nouckos TNOA3EMHBIX  BOJ  ANS  BOJOCHADwWeHud,
conpooxaaeMbix [oCyTapCTBEHHOH THAPOTEOJIOTHHECKOH CpEHEe-
maciutabnoi cwemkoit (1:200 000—1: 100 000), Bonslnoe BHHMA-
HHEe oDpamarT Ha M3y4eHHE M OUEHKY pexnma W OanaHca
MOJA3EMHEIX  BOJI, HEOOXOMMMBIX /IS NPEABAPHTENBHBEIX OIEHOK
pecypcoB M YCIIOBHI IKCIIYaTAUHH NPECHBIX BOJI.

CP 3TOM 1ENLH NPOBOAATCA PEXHMHBIE HAONFOAEHHA B OMOPHBIX
THIIOBLIX pailoHax Tpojo/kHTENbHOCTHIO 1--2 rogpa w  Oosee,
KOTOPBIE 10 OKOHYAHHH CheMKH INOPY4aroTCA U8 NPOJAOJIKEHHA
Omkaiiieit  FHAPOreonorHYeckKoi  CTAHUMKH  WAH  CTAHHOHAPHOM
napiuv. B MeToguueckux yKazaHuAX 1O THAPOreoJOrH4ecKoii
ChEMEKEC HAa 3AKpHITHIX TEPPHTOPHAX NPEAYCMOTPEHBI METOOHEA H
NPOH3BOACTBO OlIEHOK pekuMa W DanaHca rpYHTOBEIX BOJ, KOTOPhIE
PEKOMEH/IOBAHEI 18 PEAIH3IALHN B NPOLECCE BLINOIHEHHS CBEMOK.
AHATOIHUHBIE YKA3AHHA JEHCTBUTEALHBI H TIPH THIPOTE0IOTHYECKHX
CBEMKAX TEPPHTOPHH, HAMEYECHHBIX 1A MEHOPANHH 3eMent (noa
OpOLLEHHE WM OCYIIEHHE).

[naBHBIM ABNSETCH oOlNpeneeHHe mapaMerpa p. Pacuerbl Benu-
YHH MHTAHHA TPYHTOBHLIX BOJI CBEPXY HA TIEPBOH CTAJIHM BHINOJHA-
OTCA ¢ NMOMOUILIO MpUOIHAEHHBIX MeTOH0B. TeopeTHdeckn OoJee
0DOCHOBAH METO[ NPUBEeHUA IPYHTOBOrO MOTOKA K Heor paHH4YeH-
HOMY NOTOKY B tuiane (¢m. rn. 2). [lpu Hamuuum rpynn wabmoma-
TENBHBIX CKBAXHH, PACTIOJIOKEHHBIX Hd CPABHUTEIBHO OJHOPOAHOH
TEPPHTOPHH, NPH DPasHbIX r1yOHMHAX 10 BOMAB TMPHIOAEH METOJ
ypaBHeHMil cBA3M (oM. 1. 2). YeioBua ans npuMEHeHus 3Toro
METOJIa PACCMOTPEHBI BHIlIIE.
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Vkazanusie 37ech npubiikeHHbie MeTOAbl TPeOYIOT ONEHKH HX
JIOCTOBEPHOCTH, PEKOMEH/1yIOTCH KaK Ha NEpBOi cTaJauH HCcneaoBa-
HHﬁ, COCTABMAROLIHX Cﬂ,ﬂﬁpH{HIIHE NOHCKOB, TdK H B CIyY4HX
06paboTKH MHOTOYHC/IEHHLIX (MACCOBBIX) Pe3ynLTATOB HabMIOAeH i
33 PpeXKMMOM TOA3EMHBIX BOJ /78 BHJAAYd TpeBapHTENLHOI
undopmauun o Oananwce BoA mo OacceliHaM pek u obnacTaAM B
cucreMe [ocyaapcreenHoro BoaHoro Kamactpa [7].

Ha cmaduu pazgedku, BLINONHAEMOH AN OLEHKH pPECYpPCOB H
IKCIJIyaTAIHOHHBIX 3A11ACOB MOJ3EMHBIX BOJ, & TAKAKE Ha aHAJNOIHY-
HBIX CTaJHAX JeTajbHbIX THAPOTEOJOIHYeCKHX pabor ansd uenei
MENHOPALMH 3eMeNb TNPUMEHSIOTCA KpynHoMaciuTabHble CcheMKH
(1:50000 u 1:25000) m TOuHbIE METOMAbI ONEHOK THTAHHA W
DanaHca TpyHTOBBIX BOJA (cM. Tabn. 7).

IOns  wuechenosanuii  GanaHca nomseMHeIx BOA  (cM. 1 1)
HCNONbL3YHTCH PEAHMHBIE HAOMIHOMEHHS, OpraHu3OBaHHBIE Ha pe-
THOHANBHLIX (ONMOPHBIX) H CleUHANbHBIX (TOKanbHBIX) ceTsx Habmto-
JATENbHBIX CKBAKHH W KJIHOYEBbIX 0anaHCOBLIX y4YacTKax.

MeToabsl  KOHEYHBIX pa3HOCTEH W daHATHTHYECKUX  pellle-
HHH  ypaBHEHHH HEYCTAHOBMBILErOCS JABHKEHHS  MCIIOAB3YIOT-
Cd B 34aBHCHMOCTH OT CHOXHOCTH NpUpOONUBLIX W TEXHOTIEH-
HBIX YCMOBHil, KOTOpHIE BCTpPEY4lOTCS Ha KOHKPETHOH MecT-
HOCTH. [ns HEOMHOPOAHLIX B E]!I}H,TII:T]]H}_[H{}HHGM OTHOIIEHHH BOJO-
HOCHBIX TOMI NOPOJA A0NAEH JOMHHHPOBATH NEPBBIH M3 ITHX
METOOB. A I8 CPABHHTENLHO OJHOPOAHBIX T'MIPOTEOJIOTHYECKHX
YCNOBHH H MEHEE Pa3BHTOH CETH CKBAXKHH PEKOMEHJYETCs BTOpOii
METO/I.

Ha cmaduu sxenayamayuu noaseMHbIX BOA WAM IKCILUTYaTalUH
MENHOPATHBHLIX CHCTEM B [IEPBYIO ouepe/lb NPHMEHAIOTCH BCe
TOYHBIE METOABLl ONEHKH OanaHca NOA3EMHBIX BOMA, AOMONHAEMBIC
KOMILIEKCHBIM _ METOJOM, a* TaK&e MeToaoM oDIero BOAHOrO
Dananca. Bo3MokHO npHMEHEHHE H NTH3HMETPHYECKOTO METOa JUIA
Onpejie/ieHHs 3MeMeHTOB 0anaHca T[PYHTOBBIX BOJI TPH BEChMa
HernyboKkoM 3afieraH{m.

B cBA3M C© DpPOrHO30M MNPEACTOSIIEr0 M3MEHEHHS peXHMa W
DajaHca no3eMHbIX BOI B YCMOBHMSAX HajibHelilel sKkcnayaTaunu
HAH O0DBOAHUTENLHO-OCYIIMTENLHBLIX MENHOpAlUUil 3eMeNb BaXHO
cocrapieHue DANAHCOB BO/bL U BOJOPACTBOPHMBIX CONEi, HAYHHAA C
JIHCBHOH NOBEPXHOCTH, B 30HE Q3’PpallMd H B 30HE TONHOTO
HaceleHua. [Tosromy Oosbluas ponb OTBOAMTCH KOMILTEKCHOMY
METOAY H TNPOBEJACHHIO 3IKCHEPHMEHTAIBHBIX BOJHO-0aaHCOBBIX
HCCNIeTOBAHHH BCEH MOYBEHHOH NPH3MBI HA ONBITHBIX DanaHCOBBIX
yyacTkax. Takve Hcc/leOBAHUA JOMAKHBI NPOBOAUTLCH MO CHENHAb-
HBIM NpOrpaMMaM; HpHMEHseMble METOJbl HCHONL3YIOTCH JINA
BLIACHEHHA BCex BO3IMOXKHbLIX JeTaneil Bogo-cone- u TennoobmMena —
NepeHoca Macc H HEPTHH B THNOBBLIX NPHPOAHBIX W BOJOXO3AHCT-
BEHHBIX YCIOBHAX, a TaKkKe ANA KOHTPOMA NONYYAEMbIX PeE3y.ib-
TATOB.
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3AKJTIOYEHHUE

Beiwe 6b11H paceMmoTpens Haubonee cnokHbie npobaeMsl BLIGO-
pa ¥ NPUMEHEHUA PAa3IMYHBIX METO0B OLEHKH Dasanca noa3eMHBIX
BOIO Ha MNpPaKTHEE.

Metoasl Ha1ypHOTO Hechnenopanis Hananca HenpepbIBHO Pa3BH-
BAKOTCA W YacTO Hyw/JawTcs B Dosee 4HeTkoi (GopMynMpoBke
npeaesioB H obnacTeid CBOETO NPHMEHEHHS, 4 TAKKE B ONpE/IeIeHHH
JOCTOBEPHOCTH NOMYYAEeMBIX PE3IYILTATOR.

B 3roii cBa3u OBIIH KPATKO M3JIOKEHBI OOUICH3BECTHBIE METObI
KOHEYHLIX pa3HOCTEN, aHANMTHYECKHX pelleHHH YpaBHEHHH Heycra-
HOBHBINET OCH JBHXEHHA., KOTOPRIC ABIAMOTCA HEIAMEHHUMBIMH 118
CHIOKHBIX TH/POTEOJOrHYECKHX YCAOBHIH (HEOAHOPOAHOCTL HOPO/,
OrPAHWYEHHOCTh TNYHKTOB CTAlHOHADHBIX HaObmogeHdil W np.).
Bmecte ¢ aTuM npennararorca NnpHOIMAEHHBIE METOAbL (YpaBHEHHI
CBSI3H, NPHBEACHUA JHHAMUKM BOJ| K HEOT PAHWYEHHOMY TNOTOKY H
JIp.), KOTOpHLIE NMO3BONSAKOT ¢ W3BECTHOH NOTPelIHOCTBIO OLCHHBATH
sneMeH1bl Dananca Moa3eMHBIX BOJ NO PEXHMHBIM BabIoneHHaIM B
CKBaXXKHHAX, NPOHJEHHBIX NPH THAPOreo/JIOTHYECKHX ChEMKAX W
pa3Be/ike Ha BOJAY, KOI/d HE MOJHOCTBIO BHINOMHAKTCA TpefoBaHUsA
K pacnojioxKeHHio HabmolaTenbHBIX CKBAKHH 71 NpHMEHEHHA
FHAPOMHAMHUYECKHX METOMOB.

ABTOpPOM BBIZIE/IEHB! CTATHH H3Y4eHHUA (DOPMHUPOBAHHA NOM3EM-
HbIX BOJ, KOTOPbIE OCTPO HYXAAKTCA B OLEHKe Dajlanca TPYHTOBBIX
H Hanopibix BOJA € TOH HAH HHOH AETANbHOCTHIO. ITH CTAAHH TECHO
YBA3AHBI C MOMCKAMH, Pa3BeAKOH H SKCnuyaTaluei BOJ, a TAKKE ¢
NPOEKTHPOBAHHEM, {:Tpm{lf:nh{:TBﬂM H :—m{:nn}'dTauHEH THIpOMe-
JNHOPATHBHBIX CHCTEM B CENBCKOM  XO3AICTBE,

B oﬁiope METO0B OueHKH OanaHca rpyHTOBBIX BOJ JAHO
AaNbHERee PA3BHTHE METOMAA KOHEYHLIX Pa3HOCTEH 1A HEO/THO-
POJIHBIX BOJOHOCHBIX TOOUI MOPOA M JBYXMEPHOro B IL1aHE
JIBHKECHHS, 4 TAKKE paccMaTpHBACTCA NepeTeKaHHWe BOJ M0 BEPTHKA-
AW B MHOroCHoHHOH TosMme nopoa. Jlas meroga aHa AMTHYECKHX
pewenuii auddepeHuHanbHbLIX ypaBHEHHH npuBencHo Dosiee nojHoe
oBOCHOBaHHE pacueTHBIX MoJeneil, AdHbL 3aBHCHMOCTH peKHMa
NoM3ICMHBIX  BOA OT [MHTAHMA Cﬁﬂp.‘(}' H TMEPETEKAHHA BOJA NO
BEPTHKAMM M T.A. VYTouHensl o0j1acTu NpUMeHEHHS MeToja
YPABHEHHA CBA3H, KOTOPLI NPHIOJACH B KayecTpe NPHOIHKEHHOr O,
ﬂfﬂﬁﬁHHG npH NOHCKaX MNOA3EMHBIX BOJA. d4 TAakKWE B KAYCCTBC
BCMIOMOTATENbHOT0, KOrjla HabnoaaTeNbible CKBAKHIE Vike oDopy-
JOBaHbI, HO CXEMBlI MX PACHONOKEHHA HE OTBEYal0T TpeDOBAHMAM
TH/IPOJIMHAMHYECKHX METO/I0B.

B ToM ke pa3fene CHCTEMHO W3/10%eHbl OUEHKH MNoTpellHocTel
pacyeTa NUTAHHS TPYHTOBBIX BOJ MO PEAMMHBIM JIAHHBIM, a TAKKe
METOJHEA Ol'lpﬁﬂEJTEHHﬁ ['H,[[pﬂ['ﬂﬂﬂﬂfﬂ'-lﬂﬂl(ﬂﬂ NAPUAMCETPOB.
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Kak cnencreue takoii npopaboTKH aHanu3a pekHMa BOJ,
NPEANaracTcd pacHeTHBIH METOJ OUEHKH eMKOCTHBIX NapaMeTpoB
NMacToR nopol, NCpETCKaHHA H B LENOM 6HJTH.HCH. MNoa3eMHbIX BOIO
NS CNOHCTOH TONIIM NOPOJA MO PeKHUMHBIM JAHHBIM B OJAMHOYHBIX
KycTax HaDmoJaTenbHbIX CKBAXKHH.

B kawecTse BCOMOraTeNbHbIX NPH THAPOTEONOTHYECKHX ChEM-
Kax M TNOoWCKax JaHbl METOMbl OLEHKH 23neMeHTOB ODananca no
NAaHHBIM HaDMIONEHHH 3a PEOKHMOM BOJ B OJMHOYHBIX CKBAXKHHAX.

Meroabl OIEHKH TOA3EMHOTO CTOKA M PErHOHAMBHOH OLEHKM
DanaHca nNOA3EMHBIX BOJ B 1EN0OM [4HBI CHCTEMHO BMECTE C
MeTofdaMu DanaHcoBoro palloHMpOBaHMA W KapTorpadupoBanus
KPYIIHBIX TePPHTOPHIA.

HPHBE}_[EHM pEKOMﬁH,ﬂHuHH Mo COCTABY H pacnonoXcHHID CE'rEﬁ
HabmoAaTeNbHBIX CKBAXKHH, BLITEKAIOIIHE H3 PAHEE PACCMOTPEHHBIX
Mojenei peunbix DacceiiHoB, Bo10cOOPOB, 4 TAKKE PACYETHBIX CXEM.

Beibop MeTomos onpeneneHds IneMeHTOB DanaHca NMOA3EMHBIX
BOJ ANA NPaKTHKH NPEJONpeaeneH CTENEHbI0 H3VYEHHOCTH TOA3eM-
HBIX BOJ, KOHKPETHBIMU 3aa4aMu ODECrneyeHHs NMOHCKOB, Pa3BeIKH
H IKCNAyaTallWd ITHX BOJA, a4 TaKkKe NPOEKTHPOBAHWA H CTPOM-
TENLCTBEA I'HI[]'JGME.‘]HGPHTHBHHI CHCTEM.

[Tokazana HeoOxoaMMOCTL AanbHEHIIEro pPa3BHTHA pPErHoHaNb-
HOFO M3y4eHns pexuMa M OanaHca NOA3EMHBIX BOA B CTpaHE B
NIAHOBOM (MHOTOMETHEM H TEKVIIIEM) NMPOM3BOJACTBEHHOM TNOPSAIKE
NPH pa3Beike M IKCIUIyaTallHH THX BOJ, a TAKXKE€ NPH OPOILUCHHH W
OCYIIEHHH H30BITOYHO YBAAKHEHHBIX 3EMENh,



CITUCOK JIMTEPATYPhHI

I, Fasug H. K. TeopeTHYeCKMe OCHOBBLI HIYYCHHS JBHKCHHS NOIIEMHBLIX BOJI B
3eMHO kope.— B kn.: OcHoBwl raporcomoru, ruapoaunavuka. HosocuOwpek,
Hayga, 1983, c. 7—105.

2. Kay I M., Wecmaros B. M. Menuopatuenas ruaporeonorns. M., Haz-so
MIV, 1981

3. Kowonannyes A. A., Cemenos C. M. Wiyderue, nporsos " EKapTHpOBaHHE
pexusa nomsemubx sod. M., Heapa, 1979.

4, Jlevedes A. B. Meroam w3ydenus Oanadca rpyHToBmIX BoA. 2-¢ m3ag. M.,
Heapa, 1976.

5. Jeowdes A. B. Dopmuposinne DanaHca TrpYHTOBBIX BOJ Ha  TEPPHTOPHH
CCCP. M., Henpa. IQEOX.)

6. Jededes A. B., Cemenos C. M., Yeaudze 10. B, Opravuianys 0 NpOHIBOICTRO
HAGMIOACHHH 30 PSKHMOM YPOBHA, Hanuga M achMTa NOI3EMHBIE BOO (MCTOIHHCCKHE
pekosenaaunn). M., BCETHHIED, 1983,

1. Jededes A. B. MeToanyeckue pekOMCHAAIMH MO oueHEe DadaHca rpyHTOBBIX
BOJ € HCMOJAB3OBAHMEM JHHHLIX PCAHMHBIY HADMOZCHHH B O/IMHOYMHEIN CKBAMHHAX.
M. BCEFHHIEO, 1985

8 Wecmaros B. M. MeToMKka HHTCPNPCTAINHM ONBITHO-(PHILTPAIMOHHLIX HAD-
mogeanit. M., Hap-so MIY. 1982



OI'JIABJIEHHE

TIPCAMCIOBHE. ..o corvicensun s ssssssans s sassasansnssrasess s uusss sesienses sesessns sassasa rmesamaumsss sonsassnsns
Iaapa 1. Hazuayesne wWecncaoBannil §ananca moq3eMHBIX BOA M3 Pa3HBEIX
CTA/IHAEX €10 lﬂ-:g'!ll:'ﬂi'li ...................................................................... PPTPRpa snsamsnng
Faapa 2. Merojsl oueHkn Gananca TPYMTOBRIX BOML....cooicnmninnnsnnn,
LI TN OO M IR e R e R e e e

Oupeencie  BEIMYHH  NHTAHMS TPYHTOBBIX  BOJ  CBCPXY W MX  nepe-
P B T IS i i i s i o 1 o B 1 i
McToa KoHCdHBIX  PAIHOCTCH :
Metoa anaiwindecknx - petcHHi - andepernnaibHbix - yPaBHCHHR HeycTa-
HOBHBUICTOUR  JIBH R CHH A . e ivansraemrrsrarss s e s s ansin rn s mra msrsssssnrnsrnssssembssbesssmresrennn
PacverHeIc CXeMBL JIBMKCHHS TPYHTOBBIX BOJ OC3 OCPCTCKAHME B MOACTH-
JAAHMIAC  BOAOHOCHBIC TOPHIOHLBE.. oo ciisaiasisniss s e nismsare nrasmssrarrsnas
PacueTHule cxemsl B YCIOBMAX MEPETCKAHMA TPYHTORLIX BOJ  “epe
PASACAAIOUIHE CIOH CN .160}1pﬂmludu.u.n HOPOJA B MOACTHIHOUME BOIO-
HOCHRIC rﬂp}iiﬂl{lﬁl ........ i e i i i o i B
Metoag ypasHenwit cBAM
QueHka NOTPEUIHOCTH  pacdcTd nu rAHUA FPYHTOBBIX  BOJ o pLH-.HHHEﬂM
T RN IV i i A i o e mim e i s 0 i o
Onpenenedde  MWIPOTeOIONHYCCKHY  NAPAMETPOB [0 PCAHMHBIM  JdH-
TR I i om0 g A R
Metog pacdera ueMcHTOR Gajamca TOACMHEE BOJL A0S CAOHCTOH TOMUH
nopoa mo PEEHMHEIM  JAHHEBIM. . cviiararrrararrnrrammmansonnmsnsnarssrssrnnns s sssaranss evgrmannnnrasns
METUJIM OUCHEH 3JIEMCHTOB Ganauca FPYHTOBBIX BOS MO POKHMHBIM JIAHNBIM
B O/IMHOYHBIX CKBIKMHAX M pesyasTaTam HaDmoacHWi 3a  31cMCHTAMH

QDILLTO BOMHOTD GiIIAHCA, 1 uurerressisraesnssassnnsnsanmsnersonsntnngsssrasssn s ses o ngsnes po g sassnmsranns
OHICHES  TTOMICMHOTO O 0K . ctvmtesamienimsssson soasssnonsstonsssnss sessns aasnss s sassarsss st sessnstos rass
Pﬂl:'-i{;'l' H3IMCHCHHSA 3‘-3]?.“!:0!1 m}’II'FQ'F!I:]K L R e L L e M
PAc9eT MOMIEMHOTO  CTOKM urerurserrnnisses innsannns s samsssmsrnssins snmsnnnss smssnansass sassarnssns ue
I'nasa 3. Perswonaibian oluenka 6ananca mOA3EMHBIX BOM............ocooeone..

80T 1 (LB TataLar 1 Ty
PacnpocTpaiiesne no  nnowadd  H kaprorpadMpoBaHHe  ICMCHTOB
DR ARG o e e S e S T S e R e e R s

Iaapa 4, Tlpmupns padionupoBansd Teppuioprii no yCaoBHAM GopMHPOBARNA
DAMAHCA FPYHTOBBIX B0 .. ciiiciiiiiiinisesisscomiemisassratnmas s s sas s s sasssmssns s s srmsasmss sses

THnsl GANAHCA TPYHTOBBIX BO..coeiorsunerrsruerrrissrenmsssressscerassssnesssensarrastsnsnsesstssans
Mojean GOpMHPOBAHHA BATAHCA NOAIEMHBIX BOLriciessniesnrnesrerinsssasnsenins

Inapa 5. PekomcHaanui no COCTABY M Pacnonowennio ceted nabmoaarenbiuix

Tunst Hab1ONATCABHLIX CETCH H BATAHCOBBIX YHACTROB........coririiroveinannnns
KoHCcTpykiMg  HADMODATENBHBIX  CRBAMMH. ..ot e cemeeeinins s smmssasssessn s ssen s naes
laapa 6. Bubop meroqor onpenencuns  anementoR  Dajnanca  HOXIEMHEIX
BO/1I HA pl'ﬂlHK CTA/IHAX &I :Illl}"-]l!'llﬂﬂ .............................................................
CMORINE TEOMCRRERI N e imaiosmss i o s B e SR A R s R A M

TlpusmeHende pasjiudHiIx METO0R npH Ws:,rumuu (hopMHpOBAHHA NOA3EM-

12
12

18
18

30
34

39
50

37
63
74

85
93
95
97

103
103

111

130

132
139

146

148
158

162
162

167

171
173



MPOM3IBOACTBEHHOE (MPAKTHYECKOE)
H3JAHHE

Jlebesier Auavoawii Bukropopay

OLEHKA BAJTAHCA MOJAIEMHBIX BOJ

Jaseayiomuit peaaximeit J. H. Asaxcancras
Penakrop wrmarcawcrea J. A, Jydrosa
Obdaowka xyaosunka 1. H. Hocopeaosoi

XynowecrseHumid pefakrop B. B. Mlymexo

Texnnucckne pepaktopw C. I Beceaxuna, H. B. Kudrvsa
Koppekrop I, [ Boastiosa

Hb Ne 6985

Crano 8 madop 211088 MModmwcano & newois 150289, T 06403
Topuar G0« 88%:  Bysara odocinas M X Tapimmaiypa Tadiae, [ewaiw
ofceiman. ¥ouo sew, L WOTE You-kpeorn 1AM ¥aewwn, g, 120, Tu-
pax M0 wy. Jaway 2001299 4, Llena &0 ko,

Cpaena o3pae Movweras Raareascipe «Heppan
125047 Mockpa, o Beaopyeckoro pewiana, 3,

Opaena O rabprekod Peposouns w opacua Tpylosors Kpacunore Imasscan

N0 alleppas OGpawiopna  tanorpadwmss OOt padnposs 1M
FMocvanpe rectnonm kosinere COCP o aeaas manaicisene, moae padus |
kM HOR  roprosoad. 113034, Movksa, Banosaa, IR



SHMANIG GUERRAINGIVDE |

Bcecow3HbiM Hay4YHO-UCCNEA0oBATENbCKUM WHCTUTYTOM rUApO-
reonorud WM WHxeHepHon reonorun (BCEMMHIEQ) paspaborad
yposHemep Ttpocosbin YT2.

® (pubop npegHasHayeH ANA M3MepPeHMA YPOBHA BOAbI B
CKBaXWHax npu NONeebIX rUOPOreoNnorM4ecKkmux HCCNegoBaHmsx
NPUMPOAHbIX BOA.

® YpoBeHb BOAbLl B CKBaXWHE W3IMEpPHEeTcd TpOCOM, BbiTHA-
rueaemsiM nof AedcTBMEM Beca anekrpoaa A0 CONPUKOCHOBEHWA
nocnegHero ¢ nNOBEpPXHOCTLO BOAbl. OTCYeT peaynbrata Mame-
pPeHWA NpPOoW3BOAWTCA NO nOcnegHed MEeTpOBOW METKe Ha Tpoce,
pacnonoXeHHon Huxe 6Gazosod (Hynesod) NOBEPXHOCTH OTCYe-
Ta—BepxHero obpe3a TpyObl CKBaXWHBI, W NMOKa3laHuio numba
M3MEPUTENBHOTrO (OTCHETHOro) ycTponcTea. PesynbTaT MamMepeHus
YPOBHA BOfAbl ONpefenseTcA Kak CcymMma OTCYEeTOB No MeTkaMm Ha
Tpoce (B M) U numby (B CM).

® YposHemep YT2 akcnnyatupyertcs npu Temnepartype OKpy-
*awuwero sozayxa ot -30 go +50° C ¥ OTHOCUTENLHOW BNAXHOCTH
po 100% npw Temnepatype 25° C.

TexHnyeckaa xapakTepucTuka:

[uanasox MIMEPEHHA, M ... 0,2—50
MNpeaen gonyckaemomn a6CONIOTHOR OC-
HOBHOW MOrPeWHoCT, M ..o 0,03
Cpepgnsas HapaboTka Ha O0TKas, UHuK-
|11~ AP e LR s s i e e HE MEHee
2000
CpenHuia cpok cnymﬁu 00 CnucaHua,
|1 (=] . verererrnenemreeneenes  HE MEHEE 5
Faﬁapnmhne pasmepb: MM
® ypoeHemepa (6e3 anekTpopa) .... 215x115x
x 225
® 3NEeKTPoAa ................. e 230 % 20
MBCCHE, BE it s s i He Gonee 2,2

JkoHOMMYeCcKUA 3eKT OT nNpUMeHeHUs OfgHOro
ypoBHemMmepa TpocoBoro YT2 coctasnfaer 74 p. B roa.

M3rOTOBMTENb —NOXBULIKWA NPUBOPOCTPOMWTENbHLIA 3ABOJ
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BHUMAHUIO YHUTATEJIEM!

MOCKOBCKHIl re0/ioropa3seiouHbli HHCTHTYT

um. Cepro OpmoHuKHA3E —

enuncrennnii B CCCP cneunanu3upoBaHHbiH BYS,
OCYIECTBANIOUHII NOATOTOBKY M0 CJENYIOIHM
CreUHaNbHOCTAM:

FeofOTHYUECKAR CheMKa, MOMCKH H Pa3BelKa.

FeoorHA W PA3IBEAKA MeCTOPOMK/IEHHH PEeAKHX MeTal-
JI0B.

leodmanueckie MeTONB MONCKOS H PAIBEAKH.
Feodu3nyeckHe MeTONBI MOHCKOB H PAIBEAKH MecTO-
poMOeHHI PENKHX MeTannos.

I'HAPOTEOJOTHA H HHMEHEPHAR MEONOTHA.

TexHuka i TEXHOAOIMA PA3BeN0oYHOr0 OypeHHs.

TexHuka ¥ TEXHONOMHA MNPOBEJEHHA redNOfOpa3Benod-
HbiX BBIpPaDOTOK.

TexHUKa W TEXHOAOTHA passelKy MeCTOPOX/AEHHH Ha
MOPCKOM AHE.

IKCNAYATAUMA H PEMOHT e 0ropa’BedouHoro obopy-
NOBAHNH.

Monzemuan pa3paboTea MeCTOPOMKAEHHIT UBETHHX WM
PeAKHX MEeTajlnos.

Pa3paboTka MecTOPOMKIeHHil reoTeXHOMOrHISCKHMH ME-
TOMAMH.

PazpaGoTka pOCCHIMHBIX MECTOPOMIEHHH.

IKOHOMMKA M ynpas/ieuwe 8 OTPACAAX [OPHOH MPOMBILI-
AEHHOCTH ¥ FEOJIOrHM.

MHCTHTYT HMeeT 04HOE H BevepHee OTACNEHUA.
Anpec mHcTuTyTa: Mocksa, 117485, ya. Muxayxo-Makaas, 23.
Teaedon aan cnpasox: 433-55-77.
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