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NMPEAUCIIOBHE

Hanpas paborta mnocBfAlIEHa PACCMOTPEHHIO METOAOB OLEHKH
HHTAHHA NOO3EMHBIX BOJ CH'E'IJX.}’, HX HEPCTCKAHHA 110 BEPTHKAJH H
NOJ3¢MHOIO CTOKA4, KOTOpble DA3IMPYIOTCA Ha perdoHaJbHOH JWHa-
MHKE BOJ, 32KOHOMEPHOCTAX HMX PpeKHMa H 3anpocax orpacieH
HAPOJHOTO XO034HcTBA (B CBA3W € BOJOCHADXKEHMEM, OPOLICHHEM H
ncymeujnem 3eMeJib, OXPAaHOH BOJL OT 3arpsa3HEHHS H HCTOLICHHA
H T.IL

Wupokuit oxsat Tteppuropun CCCP pexumubiMu  Habnone-
Husamu Tpebyer OGosiee cTpororo 0OGOCHOBAHWS NPAMEHHMOCTH H
OCBELIEHHS BHOBL paspaboTannbiX MeToJOB oleHKH DanaHca noj-
EMHBIX  BOJ, & Takke pelleHus Paga  JPYrux  MeToAHYECKHX
BOIPOCOB, HAUPHMEP, TAKHX, KAK OKCTPANOAAIMA  PACHCTHBIX
aMeMenTOB DaslaHca 110 MUIOIA/AM, OlICHKA NOTPelHoCcTel pacyera
MUTAHUA BOJI 0 PEKHMHBIM JIAHHBIM, BOIMOKHOCTH NMPHMCHCHHS
NPUOIMKECHHBIX METOLOB OLEHOK, BLIOOP METOJ0B HMCCIENOBAHUN
Oananca MoOA3EMHBIX BOJ HA PAIHBIX CTAJMAX €ro MIYMCHHA M T. JI.

Ouenka GanaHnca NOA3EMHBIX (FPYHTOBLIX M MEXIJIACTOBBIX) BOJL
NPOUIBOJAMTCH HA OCHOBE Pe3YJALTATOB CTAMOHAPHOTO H3YYCHHS
nponeccos GOpMHPOBAHHA OT/ENLHBIX NEMEHTOB TOr0 Oanaxca
KK B CCTECTBCHHBIX, TAK W B HAPYIUCHHBIX JCHTEABLIOCTBIO
YEJIOBCKA YCAOBHAX, Takoe H3yYeHME NPOBOJAMTCH HA OTAC/BHBIX
KITHOUEBBIX (PACMETHBIX) Y44CTKAX, ABTOHOMHBIX ONBITHBIX 1101
KX, DanaHcoBbIX ONOPHBLIX H IKCHEPUMEHTANbHBIX YHACTKAX, Ha
penpe3eHTaTHBHBLIX pednbiX Bojocbopax W B Hpeaenax KpynHeiX
PErMoHOB,

B 3uBMCMMOCTH OT MNpakTHYeCKUX 3anay wW3yyenus OGanauca
noaseMubix Bojl (B uensx BOAOCHaGKEHHA, OpOLICHUS, OCYLICHHS
3eMelib, 0DOCHOBANMA THAPOMETHOPAIIMH NOYB, IHAPOTEXHHYECKOIO,
NPOMBIIIEHHOT O W IPAKJANCKOrO CTPOHIENbCTBA H T. 1), @ TakKe
clietpuKH  HPUPONBIX  YCIOBHIH NPHMEHAIOTCA Pa3Hbie METObI
M3yuenus neMenToB Oananca TPYHTOBBLIX H MEXKIUIACTOBBIX BOJL,
ITpr 910M JUis BLIDOPa METOJIOB H3YYEHUS [JABHYIO POJib HIPAKOT
FHAPOTEONOTHYECKOE CTPOCHHE MECTHOCTH M XapakTep NPUPOIHbLIX 1
HCKYCCTBEHHBIX (AKTOPOB.

[MpenBapuTenpibli aHANA3 NPHPOAHBIX B TEXHOTEHHBIX YCOBHIi,
B/IHAHHE KOTOPBIX BCErJla OTPAXACTCH HA PEXHME NoJAIEMHBIX BOJ
(M3MeHenHe BO BPEMEHH HANOPOB WJIM ypoBHel, nebutos HX, a Tak-
Ke TEMIIEPATYPbl M XHMHYECKOTO COCTABA BOJI), AOIKEH BRIABHTEL Of-
THMAJILHYIO pacueTHYIo ¢xemy (Monens) dopmuposanns Oanaxca
NoA3eMHBIX BOJ. YKalaHubie MOJEAH ciyxat obocHoBaHueM conep-
KAHUA HATYPHOI'O M3y4eHMs sneMeHToB OajlaHca NOMA3EMHBIX BOJI.

B uuciio M3BECTHBIX MIHPOKO NPUMEHNEMBIX METOJOB HIY4YCHHH
Oanamca rpyHTOBEIX BOJ BXO/AT: 1) obuieBoano-6anancoswii; 2) -
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FUMETPHYECKHI, 3) ruapoAHHaMHYecKie; 4) KOMIUIEKCHBIH (OCHOBAH-
HEIH Ha THAPOJMHAMMYECKOM aHAa/IM3e PekHMa MNOMIEeMHBIX BOJ H
AHHAMHEM BIArH B 30HE a’pallvd) H ap.

Vuutepipas HIMPOKHE BO3IMOKHOCTH METOAA THAPOJHHAMHYECKO-
ro aHajW3a peKHMa MOA3eMHBIX BOA B pCIUEHHM 3aja4 no
onpeaeeHH rHaporeéofiorH4eCKkix napaMeETpoB, BETHYHH NHTAHHA
M CTOKA 9THX BOA M BO3MOXKHOCTH 3aMKHYTh 3TOT ODamaHc Ha
PACHETHBIX YHACTKAX, OCHOBLIBAACH JIMIIlL HA PE3yibTATAX CTALHO-
HAPHBIX HADJFOACHUHA 332 PEXHMOM BOJL H TEOPHH HEYCTAHOBHMBILIET O-
CA  JBHAKCHHA, ABTOp AKUEHTHPYET CBOC BHHMAHHC [JIABHBIM
obpazoM Ha 3TOM METOJNE.

Ouenka OGanmanca nogzeMuelX Boa Tpebyer OT CTALMOHAPHBIX
Ilﬂ'ﬁﬂiﬂ.ﬂlﬂ][l{ﬁ FHAHHA pOXKHMA MOAICMHBLIX BOO 34 NEpUOJ] HC MEHEC
OJIHOTO TOA0BOIO, & Jy4iie npuMepno |l-neTHero UMKNA ¢ Y4eToMm
MHOTOJIETHEH IMKJHMHOCTH POKHMA noa3eMHbix Bom [4].

ITpu onenke Ganarica NMOAIEMHBIX BOJA M0 PESKHMHBIM JIAHHBIM
BLIMHCIRIOT: NOJIOKHTENBHOE NMHTAHHE TPYHTOBBIX BOJ -~ HH(HILT-
PalHI0 OCAJIKOB W TOJIMBHBIX BOJ, OTPHIATCILHOE NMUTAHHE -~ pac-
XON HX B 30HY a’alMH H HA CYMMAPHOE MCNApPCHME, neperekanue
IPYHTOBBIX BOJ B CMCKHEIC 110 BE[J'IHIIZI!J'IH BOJOHOCHBIE 111ACT B
NOPOJA M CTOK B TOPH3OHTAJNILHOM HANPABJICHHM 34 PACYETHOC
ppemsa.  Kpome pexuMHBIX  AAHHLIX  OYeHb BAKHO ONPENe/HTh
napaMerp j--HeA0CTATOK HACLILEHHS NOPOJ HAK BOJ0OTNAYH TeX
Ke NOPOJ B NPE/IENdxX BLICOTH WIMEHEHUS YPORHA TPYHTOBOR BOJBI
H NOANEPTOH KanMAAapHoH xalMbl.

B cucreme nposeficHn KOMILICKCHBIX BOMHO-0alancoBbiX Ucchne-
nosanuii onenka Dananca (onpenenenue e€ro WIEMEHTOB ¥ 3aMblKa-
Hue Oananca) npeacrasianer cobol  FAKJAIOMMTENBHYIO  CTA/NEO
HIyueHHusl, KOTOpas 3aBHCHT OT NPHHATOR pacyeTHOH  cXembl
(Momenn npouecca gopmupoparus Gananca). PaccMarpupas Mero-
Abl  Ouenkn DajlaHca nOA3EMHBIX  BOA, aBTop, N0  CYLECTRY,
ananusnpyer naubojiee WHPOKO pacipocTpaHeHHbie MOAEIH Qop-
MHPDEHIIHH sroro bananca.

Llens paunoil pabotsl— paclmpiTh YHCIO METOIOB PacyeToB
NUTAHAA | cToka noasemMusix ol no teppuropun CCCP, nexoma u3
NAHHBIX PeXUMHBIX Habnmiofenwiit. ¥ BLIABUTL PerHOHANbLHLIC KOMH-
YECTBCHHLBIC CBAZH WIEMCHTOBR Gananca ¢ BEAYIUIHMH THAPOMETCOPO-
AOTHYECKHMH W aHTPONOreHHbIMH (akTopaMH. Takue CBAIH BecbMa
HeOOXOMUMBL JUIA TIPOTHO3Aa H3IMEHEHHS M YIPABACHUA PEKHMOM
no3eMHbIX BOJL.

H3 paccMorpenus Moeei dmpmupcnalﬂna Oananca BbITEKAKOT
H METoaHYeckHe peKOMeHIalli| Mo JaJibHEeHIeMy COBEPIUCHCTBOBA-
HHK) MCTOMOB H'S}F‘IEHHH I]pD[lﬂﬂCDB NONOAHELIHA H pacxoIoBadHHA
MNOA3eMHBIX BOM.

Jlanuas pabora-—HTOr MHOTOJETHHX HCC/Ie0OBAHUI aBTOpa N0
npobnemMe hopMuposanng GanaHca M pexHMa MOMI3EMHBIX BOJ Kak
B HAYYHO-METOAHYECKOM, TAK H B NPaKTHYeCKOM HanpapjienHH (an4
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YAOBJETBOPEHHA 3ANPOCOB PA3BEKM W JKCIUIYATAUMH NOJ3EMHBIX
BOJL, MEJIHOP&HHH JemMens H I'H,EIP'DTEKHH‘]ECHDFD C‘TP{JHTEHBC’TBH).
]"namm:«.{u ]'!pH ITOM ABMHKOTCHE METONLI ﬂpﬂﬂEﬂEHHﬂ HET}"!}H[-!K
W3YYEHHH OpOLecCoB i:bﬂ(};hmpqnauuﬁ NOA3eMHLIX BOA B Pas/IHYHBIX
npupoanbiX yeiosusx, OCHOBLI TEOPHH H METONOB MCC/EOBAHHS
JIMHAMHKH moja3eMHbix BoA 0wk 3anowxens:: I'. H, Kamenckum,
®. 1. Capapenckum, O. K. Jlanre, W. K. Fapwu. [n3  paseuius
00UEeRrOMO-0aNAHCOBOTO HANpABJIEHUA aBTOP NoAb3osanca pabo-
ramu:  O. B. Tlonosa, M. A. Benukanora, B, A. Ypusaesa,
C. M. Xapuenko, M. M. Kprinosa, A. @. Cnagnesa, H. H. Xoaxu-
Gaera M APYruX, 4 NPU HIYHMEHHH PEKHMA BOJ B CCTECTREHHLIX M
HAPYLIEHHBIX yeaopuax - paboramu M cosetamu @, M. Bouesepa,
H. H. Buuaemana, M. E. Enmmcmm, JI. M. Kana, b. C. Macno-
pa, JI. C. Hapuna, A. A, Konomnauuera u Ap.



I'nasa 1

HA3HAYEHUE HUCCIEJIOBAHUH
BAJIAHCA TTO/3EMHBIX BO/J
HA PA3HBIX CTAJMUAX ET'O0 M3YUEHUA

Ouenka Gananca NOA3IEMHBIX BOJ - KOJHHECTBEHHOE Ofnpenee-
HHE Ero 3/eMEHTOB, NPEeACTaBIAOIIHX coboit npuxoa HAH pacxoj
MACC BOAKL, ODYCHOBAMBAIOUIHX HaKOIIEHHe HAM yOBUIL BOMIHBIX
3anacos B Oamawcopoit o0macTH 3a  pacdeTHBIH TNPOMEXYTOK
Bpemenn, Takas onenka TpebyerT HIYMCHHMS PEKHMA ITO3EMHBIX BOJI
C MUPOKMM NPHMEHEHHEM TEOPHH HEYCTAHOBMBIIEIOCH JIBUKEHHS,

Muaporeonoruyeckue MCCNeAOBAHKA, NMPOBOUMEIC B eCTECTBEll-
HEIX YCNOBHSX JUIA MO3HAHHA 3akoHOMepHocTed (GopMHPOBANMA W
pacnpeneselds BO BPEMEHH W B NPOCTPAHCTRE MOAIEMHBIX BOJ,
TAKKE 1A ONPEACHEHHA YCIOBHI SKCIYATALIME HIIK YNpaBICHHA HX
PEKUMOM, TO/IPAINEIAIOTCA HA TPH OCHOBHBIE CTanMH (3Tansi):
1) momckn; 2) paspeska, 3) IKCNEPHMEHTANLHBIE HCCNEAOBAHKA B
YCJOBHAX IKCIIYATALNH,

[Mepras craaua uccnenoBannil (MOMCKH) NPOBOAUTCH
Ana 00OCHOBAHKA CXEM CTPOMTEALCTBA M TEXHHKO-9KOHOMHYECKHX
noknajgos (TA) ¢ uenbio BLIABICHHUA NMEPCHEKTUBHBIX BOAOHOCHBIX
TOPHIOHTOB, CMOCOBHBIX YAOBACTROPUTL NOTpebHOCTEL X03alicTRa B
noazeMuoit sojge. Ha aroit crafuy nposofsres: ruaporeonoruye-
ckHe 0BcnenoBanHA, KOMIUIEKCHBIE MEOJIOTHYECKHE W THAPOTEOIONH-
YECKHE ChEMKH B  MesikoM  Maciutabe, npoxoaka oaHHOYHBIX
THAPOTEOJIOTHYECKHX CKRAXKKHH M reodminveckue pabothl B nebonb-
oM obbeme.

Ha cTaimu noMCKOB BeyTCA KPaTKOBPEMEHNHbIE HAGIIOACHNA 34
eCTECTBEHHBIMY KoeOanuaMu ypoBua (Hanopa), aeduTom, Temnepa-
TYPOH M XHMMYECKHM COCTABOM TOAIEMABIX BOJ € NOMOMUILIO
ckpakub M Kosoaues. ITo pasusim takux sabiiogeunit, B TeveHHe
rofia MM Cce30Ha MOXKHO BBIMHCAHTL B NEpPBOM NPHOIHKEHHH
BEAHYMHY nuTanus rpyutosbix soa [4]. Ha orolt crapum cie-
ayer obocnopathk HEOOXOAMMOCTH pErHOHANBHONH cetH  Habo-
NATENBHBIX CKBAKHH W BOJOMEPHBIX [MOCTOB HA PEKaX, O3epax M
KaHanax, a Takke yacTH4YHO oDopyaoBatTe HX IS MOCHEAYIOUIMX
Habmo e HHi,

Jina npensaputenbHol ouenkn Ganamca nNoa3eMHBIX BOJ HC-
MONL3YIOTCA PE3YIbTaThl HAOMIOEHHI 34 PEKHMOM BOJ B CMEKHBIX
M  aHaJlorHYHeiX paloHax, rae ykalzaHHuele HabmoaeHHs  yxe
{'I[]'TEIHHB{]EHHM.

Bropas cranua mccaecposanuii (passeaka) npoBoaMtcs
JUIA OLEHKH ECTECTBEHHBIX PECYPCOB M IKCIIYaTALUMOHHBIX 3aMacoB
MOA3EMHBIX BOJ € 1EN6I0 0B0CHOBAHHA NMPOEKTOB BOAOCHAGKeHHS
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MM MPOEKTHBIX 3aJaHHH HA CTPOMTENLCTBO THAPOMENHOPATHBHEBIX
CHCTEM [IPH OpONIEHHH MM OCYILEHMH 3eMenb H T. IL

KpoMe netaneHuIX THAPOreoJIOrHYeCKMX ChLEMOK Ha JaHHOM
CTA/HH BBITOAHAWOTCH ONBITHBIE paboThl, HANPHMEP ONBITHBIE
THAPOTEOJIOTHYECKHE OTKAYKK, JabopaTopHeie M nojepbie duabTpa-
LIHOHHBIE HCCJIEOBAHMSA, THIATEALHO HM3YYAKOTCH VCIOBHH DKCIUTYa-
TAIHH BOJOHOCHBIX FDPHEGHTBB, BOIMOEKHOCTE HX JATPAIHEHHA H
cnocoOrl 3allMTRI OT HEro.

3a ocHoBHBIM (s nonn{:HaﬁJHEHuﬂ} H CMeKHBIM C© HHM
BOJOHOCHBIMH TOPH3OHTAMM OPraHu3yiOTCs pexuMubie Habmone-
HuA., HabGmogarebHble CKBAKUHBL 3AKNABIBAKOTCA KAK B €CTECTBEH-
HBIX, TAK M B HApYIUEHHbIX ycnosuax. Ouu Aomkuel obecrnevnTs
NEeTANLHOE W3YYEHHE PeXHMA NMOA3IeMHLIX Bog M pacyeT uXx Oananca
Ha pacueTHBIX yvacrkax u Ha OosplMX miowaasx Boaocbopos,

Paise/lka noa3eMHBIX BOJ, B CBOIO O4epes, MOAPA3IICAAETCH Ha
NPeABAPHTENLHYIO MW JIETANbHYI0O B 3aBHCHMOCTH OT CJOXHOCTH
NPUPOAHBLIX YCHOBHH, CTAJHK NPOEKTHPOBAHHA M KATErOPHH CTPOM-
TeJbCTBA.

PesyabTaThl pexuMHbIX HabNoeHuit, NPOBEICHHLIX B TeYeHHE
roga u Oosee, WCNONBIYIOTCS NS pacveTa THAPOTEOJOrHYECKHX
napaMeTpon (Hanpumep, eMKOCTHBIA napamerp p, KodhduumenT
YPOBHENPOBOAHOCTH @ W T.1L.), 4 T[JaBHOE-—JUIA ONpeieieHusn
BE/IHYHH THTAHHA MOJIEMHBIX BOJ CBEPXY, HX [MepeTekaHns no
BEPTHKAJIH, HCNAPEHMA M CTOKAa 1o Tropu3oHtTand., Bee 310 me-
MOJB3YETCA NPUH cocTaBaenuu Bananca noj3eMHLIX BOJ B €CTECTBEH-
HBIX H HAPYIIEHHBIX YCAOBHAX, YTO NOIBOJILET JETANLHO HCCNEN0-
BATH mpouecckl GOpMHUPOBAHMS MOAIEMHBIX BOJ H HX PEXKHM Ha
BHIOPAHHBIX TEPPHTOPHAX.

'TAAWA IKCHEePUMENTANbHBIX MCCHAEJOBaAHMUI MpH
IKCNAYATANH MU NPOBOAKTCA € LENBI0 YTOUHEHHA THAPOTeoNorH-
YECKHX NapaMerpos W oneMeHTon ODanaHca nNonleMHbIX BOg B
pafonax KpynuelX W CHOKHBIX Boao3abopos. DTH HccieNOBaAHHUA
HeoDXouMBE U1 oDocHOBAHKA MPOrHO34 YCIOBHIA MHOTONETHEN
paboThl ykajauHbIX BOMO3AbOPOB, 3AUMTHL MX OT 3JarpAIHEHHA,
npexaespeMeHnore meroulenus sanacos soa ® 1.1 Ha oroi
CTA/IMK  TIPOBOJIATCH  MCCNE/IOBAHKWA B YCIOBHAX  JKCIUIyaTallMK
KPYNHBIX ¥ QOJblMX MO MIOIANH FHAPOMEIHOPATHBHBIX CHCTEM
NPpH OPOLIEHHH H OCYIUCHHH 3eMEeJIb ¢ LENbH YTOMHCHHA NPOTHO30B
pexuma Bojl. OcobeHHO OHM HYXKHBI NP pACLIMPEHHH WM PeKoHC-
TPYKIMH OPOCHTENBbHOM CeTH, JIPEHAXKHBIX COOPYKeHHH H T. I

KpoMme cHcreMaTHYecKHX PEXUMHBIX HaOMWOJeHHA no ceTaM
CKBaxHH, 0DOpyA0BAHNBIX HA NEPBOH H BTOPOH CTaaMaX HCCIenoBa-
HHil, HA TpeTheH CTAMH PacCIIMPAKOT CETh PEXUMHBIX HabmIOaeHWH
34  HMCKYCCTBEHHBIMH dakTopaMM, HanpHMep: 3a [IENpPECCHAMH
HAMOPOB TNOA3EMHBIX BOJA, [OeOMTOM OTKAuYMBAEMBIX CKBaXHH,
H3IMEHEHHEM KauyecTBa M KOJNMYEeCTBa BOJ NO Ce30HAM roja, a
HHOT/la M B TeueHWe psga Jier.



Ha opomaeMbix TeppHTOpHAX BCAYTCA HabIIOAeHHA 3d4 eMeH-
TAMH BOJHOTO H CcoJieBOoro DajaHca TPYHTOBBLIX BOJI, H3MEHEHHAMHM
>THX 0(anaHcoB TNOJA BAHAHHEM pPACUIMPEHHA OPOCHIENIBHBIX W
JipeHaXHBIX CHCTEM, a TakKke 3a BOJONOJa4Yed Ha opollieHHe,
NPEHAXHBIM CTOKOM W HeDNaronpuaTHLEIMH NOCNENCTBHAMH MeJlHOo-
PalUNH — BTOPHYHBIM 34COJEHHEM NMOYB H 3aD0aUYHBAHMEM 3eMENb.

B paiionax NeHCTRHA KPYNIbIX BOMO3AOOPHLIX COOPYXeHHA HIM
OpOLICHHA U OCYLUCHHN BLIOHPAIOTCA THNHYHBIC ONBITHBIE Gananco-
BblE YY4CTKH /1 MNPOBE/ACHHA JleTaJbHbIX  BOJAHO-DaNaAHCOBBIX
uecnenopanui, [lo cmenmasbABIM - nporpaMMamM  OpraHu3yrOTCH
HaOMI0IeHHs 33 MHQUILTPaUMEd OCANIKOB, NMOJUBHLIX BOM, nmoTepeii
HACTH PeYHOro CTOKd, HCIApeHWEM, JMHAMMKONW W OanaHcoM Biaru
B 30HE A3PAIHH, JIPCJI.'-J,H{HI:[M CIOKOM MW T. 1.

B pesynwrate paboT Ha CrajHM IKCNEPHMEHTAJILHBIX HCCIENO0-
BAHMI YTOYHAIOTCA IKCNAYATANHOHHbLIE 3A1ACH NPecHbIX BOJ, @
TAKKe ONTHMAaJIbHbIE THIIBI BOJO3AXBATHLIX COOPYMXKEHWH, JpeH H
PEXHM HX IKCIUIYATAIMH,

Ilepexois kK KOHKpeTHBIM 3a1a4aM oueHku Oasanca Moa3eMHBIX
BOJL HAa PasubIX CTAgAHAX, HEoOXOMMMO NOJYEPKHYTH E/IMHCTBO
NOHATHH pexuMa n Bananca NOA3EMHBLIX BOJ,

PekuM  1oA3eMHBIX  BOJL— MOPAJIOK  HIMEHEHHWA BO BPEMEHH
KOJIHYECTBA M KAYecTBA JTHX BOJA B KOHKPETHOH nNpPHPOJHOH H
BOJI0X03gHeTRENHON obcTanonke. bananc nojlleMHBIX BOJL KOJIHYeCT-
BeHHO BhipaxaeT coboi KoMIuiekehnlil npouece GopMHPOBANHA ITHX
BOJI, MpH 2TOM oH TpebdyeT jpocrToBepHBIX 3HAHMIA O pasmepax M
NOCJAENOBATEILHOCTH  BO3IJACHCTBHA HA  M3yvyaeMble BOJBI TAKHX
npoueccon, Kak HHQUILTPALIMA OCAJIKOB, NOJIMBHLIX BOJ € NOBEpPX-
HOCTH, MWCTIAPEHME € YPOBHS TIPYHTOBBIX BOJ, nepelekanue 1o
BEPTHKAIH, TOPH3OHTAJLHBIA CTOK BOJLI B BOJOHOCHOM ropH3IOHIeE,
4 TAKKE I'eHETHYCeCKMe B3AHMOCBAZH MOJ3CMHBIX H MOBEPXHOCTHLIX
RO/, JLas HHTEepnpeTalin ecTecTBEHHOT o pexuma H Bananca neob-
XOJHMBI 3HAHHA O MPHUPONAHLIX GaKTOPAX, TAKKMX, KaK THApOreoso-
rHYecKHe, THIAPOJIOTHYECKHE M METeopOoJIOrHYeckHe YC/IOBHMA, a s
AHAIH3a HAPYLWIEHHOTO pexuMa M Danauca-—of ecTecTBEHHBLIX H
MckyceTBenubiX Gakropax. K uekyccrsennsimM GakTopaM oTHOCATCS:
BOJ0OTOOP M3 IKCIUIYATAUHOHHBIX CKBAXHH, NPHBOIALIHA K MecCT-
HBIM M paHOHHBIM NOHHKEHHMAM HANOPOB BOMBI, BOAONOAAMA HA
opoilieHHe; ApeHaXHbIll CTOK M T. m.

Jlna ouenkn Gajanca nonseMHBIX BOA Ha WiaydaeMoil Teppuro-
pHK  HeobXoaHuMO!

|) snanve obUIMX THAPOTEONOrHYeCKHX yCloBHI paiiona (HaaM-
YHE KapT BOJIOHOCHBIX TOPH3OHTOB, THAPOre0JOrHYECKHX PAa3pesos
H npodunei);

) HANHYHEe AAHHBIX O PeXHMHBIX HaOmMOgeHKAX 3a KoJsebaHneM
YPOBHA IPYHTOBBLIX M HATIOPHLIX BOJL B BHJE TOJOBLIX BelOMOCTeil
CpoYHbIX HabJIOIeHHH M XPOHONOTHYECKHMX rpadHKOB HIMEHEHHSN
ANeMeHTOB pemHMa KdK B eCTeCTBEHHBLIX, TAK H B HHp)"lllE‘HHbIK
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YCJIOBHAX, 4 TaKXKE 3a XOJIOM M3IMEHEHHS BO BPEMEHM [HAPOJIO-
THYECKHX, MEeTEOPOJIOTHYeCKHX M BOAOXO3MHCTBeHHBLIX (akTopos;

3) yCTAHOBJEHHE KOJHYECTBEHHBIX CBA3eH peXHMa NOA3IEMHBIX C
PEI{HMGM HGBEFKHOL‘THBIX BOO, KoJieDaHueM METEﬂpﬂﬂDTH‘[EEKHK
(AKTOPOB M H3IMEHEHHEM BO BPEMEHH HCKYCCTBEHHBIX (hakropom;

4) 3HAHWE PErHOHANBHOMN (I8 KPYNHbIX TEPPHTOPHI) H JIOKAb-
HO# (HAa PACYMETHBIX YY4CTKAX) AMHAMMKH MOJ3EMHBIX BOA (Kapiel
FHAPOHIOTHIC, THAPOH3ONLE3, TNYyOHH 10 BOmI, BOAOTIPOBOUMO-
CTH BOJOHOCHBIX TOPH3OHTOB M T. 1.);

5) 3HaHWe nApPaMETPOB BOJAOHOCHBIX NOPOJA M [PYHTOR 30HLI
AIPAUHH, KOTOpPLIE B NOCHEAYIOIIEM JIOJKHBI  YTOUHATLCA 110
pEH{HMHBIM JIAHHBIM |

6) uposeaenne THAPOAHHAMHYECKOTO AHANN3ZA PEKHUMA YPOBHA
TPYHTOBBIX W HANOPAa MEKNIACTOBBIX BOJ C COCrABJEHHEM HMX
Gasanca no MecsuaM, CE3OHAM TOJIa, TOAAM W MHOTOJETHAM;

7) 3HaHue snemMentor obuiero Boanoro GanaHca Ha MOBEPXHOC-
TH, B 30HE dIPAIMH 1O YYACTKAM W THAPOTEOSOTHYECKUM PErHONAM
(ocasiku, uenapenue, BOAONOAAYA HA OPOINEHNE, PEYHON W JApeHaX-
HBIH CTOK M ap.);

8) HHTEpNpETAlMA W YRAIKA pacueTHuiXx 0anancos MOAIEMHBIX
BoA ¢ obummm pojubiM GanmancoM peunsix BojgocGopos;

9) kaprorpaduposanue neMeHTOB GanaHca FPYHTOBBIX H MEX-
IJIACTOBBIX BOJI OCHOBHBIX BOJIOHOCHBIX TOPH3OHTOB (MHMILTPA-
HHOHHOTO TIHTAHUA CREPXY, HCNAPEHHA TPYHTOBBIX BOJ, BEPTHKAJIb-
HOFO BOAOOOMEHA TPYHTOBBIX HOTOKOB € MOJACTHJIAIONIMMH BOJO-
HOCHBIMH TOPH3OHTAMM, TOPHIOHTAJILHOTO MOAEMHOIO CTOKA).

Mepeuncnennsie Tpebobanns ACHCTBATENbHLI JUIA BCEX CTAMNA
FHJIPOTEOJSIONHYECKHX HCCNENOBAHUA, KOTOPBIE PASIHYAIOTCH Mexay
coboi raasneiM obpaioM raybunoit npopaboTku H AeTANBHOCTBIO
Hayuenun. Iocneanee tpebosanne sxmouvaet B cebs orobpamenne
HTOTOB TIPEAINECTBYIONIHX WCCNEN0BAHMN, TIPOBE/ICHUBIX B JAHHOM
HJIH CMEXHBIX PErHONAX, M OAHOBPEMEHHO cOBnajaer ¢ Gopmyn-
POBKOIl  Pe3yNbTaTa, OKWIAEMOrO OT PErHOHAJNLHOIO H3IYYeHUs
Oasianca NOMIEMHBIX BOJ B IEJOM.

Bee xoHkpernbie 3afayn usyyeHus GanaHca W pexkHMa Mom3eM-
HBIX BOJl MOXKHO ODBEHHWUTH B ABC [PYNNBL PEIMOHANBHBIE H
creuHanbHble.

[Teprble M3 HHX OXBATBLIBAIOT KPYNHBIC TEPPUTOPHH — - Bacceiinbl
cpeanux (1o 50 000 km?) u xpynuwix (Gonee S0 000 xm?) pex,
BTOPBIC BO3HMKAIOT Ha Majbix Bomocbopax miomansio He BGonee
1000 xm?; paznuyaioTes oMK TNyOHHON W HANPARICHHOCTHIO H3Yyue-
HHA 3JNEMEHTOR BOJAHOro Oasauca.

Ha cragMn mnOMCKOB BBINOJHAIOT CHAEAYIOUIME HCCAEI0BAHUSA
PErHOHAJIBHOTO Xapakrepa:

1) THIM3aIMIO BOAHBIX AMAHCOR W COCTABJEHHE NPEgBAPHTENE-
HOH XaAPAKTEPHCTHKH OCHOBHBIX MEMEHTOR (alldHCa IPYHTOBBIX BOM
(nMTanHe CBEpXY, MCHIAPEHHE HX M CTOK B 30HY d3DAlMH,
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TOPH30HTa/IbHbI W BEPTHKAJbHbIH CTOKH WM TIOJATOK CHH3Y
HamoPHBIX BOJ) MO KJKYEBHIM HIH PacyeTHbIM YYacTKaM peruo-
Ha4JILHBEIX CTBOPOB llﬂsﬂfﬂﬂaTﬂﬂh][E[X CKBAMHH, TNepeCeKaroninx
reomopdooruyeckue paioHbl O HANPaBIEHWIO MOTOKA BOJ;

2) onpejiesiende BaxHEHINAX THIPOTEO/IOTHYECKHX TNapaMeTpoB
(xoadpunmenT ypoBHenpoBOAHOCTH TPYHTOBOTO NMOTOKA, BOJOOT/AA-
4a, HeIOCTATOK HACHLILIEHWA H T. /1) 10 PEXKHMHBIM JIAHHBIM TPH
nepeceyeHHH pPervoHallbHBIM CTBOpOM HabnloaaTeNnbHBIX CKBAaXWH
peK, KaHaloB, KDPYIHbIX O3¢p W BOJOXPaHHJHIL B NpHOpexHBIX
J0HAX;

3) kaprorpadMpoBaHue OCHOBHLIX 3eMeHTOB Ganawca rpyuro-
BbIX BOJI € HMCINOJIb3OBAHHEM KODPPENAIMOHHBIX CBA3eH pacyeTHBIX
leMenToB DanaHca rpPyHTOBBIX BOJ C MOUHOCTBIO 30HBL a3PaLiH,
peuHLIM CTOKOM M MeTeoposiorudeckumu dakropamu [5];

4) cucrematuilauuio u oboDUIeHHE pe3yabTaTOB panee npose-
JICHHBIX MCCe0Banuii pexuma 1 Gananca rpyHTOBBIX M HANOPHBIX
BO/L B JIAHHOM M CMEXHbIX C HHM peruoHax Juis ‘Bbifopa 3naveHuid
napaMeTpos | (BOJOOTAa4a NOPOJ WM HEJOCTATOK WX HACkillle-
Hun), koapdunuenTos QGUALTPALMK TOPOJI, YPOBHENPOBOHOCTH
MOTOKOB BOJL M T. 1. jns OanaHCOBHIX pacyeTos;

5) obocHopanHe COCTABA M KOHCTPYKIMH ceTH HaboaaTeNbHbIX
CKBAXMH M BOJIOMEPHBLIX TIOCTOB HA OTKPBITBIX BOJOTOKAX M
BOJIOEMAX JUIA NOCHEYIOLIMX JUIHTENbHBIX PeKUMHBIX HabmoacHui,

I'nasuwiii pesyanrar perHonanbHoro wiyuenus bananca nojiem-
HbIX BOJI— BbisiBjieHHe oOMIMX 3akoHOMepHocTell  GopmMHpoBatns
MATAHHA M CTOKA MOJ3EMHBIX BOJI KaK B eCTCCTBEHHBIX, TAK H B
PErHOHAJIBHO HAPYILCHHBLIX YCAOBHUAX. DTH Pe3ybTaThl ABJAAIOTCH
OCHOBAHMEM JUIA TUIAHHPOBAHUA JIaibHelIHX [OMCKOB W PaiBe/IKu
MPEeCHbIX MOA3EMHBIX BOJL.

Coplepkanne uecneloBanuil CreumanbHoro HasHavyenus, KoTophle
BLITOAHAIOTCH NA YIOBAETBOPEHNA JIOKANBHBIX 3aTTPOCOB HAPOJIHO-
ro XO3AHCTRA, a TAKKE JUIA HAYYHO-METO/IMYECKHX Lesiel, onpe/ens-
ercs cnetMpuKoil NpoekToB BOJOXO3AHCTBEHHBLIX CHCTEM W HHXKe-
HEPHBIX COOPYXKEHHMH, MX BO3EHCTBHEM Ha NOJA3EMHbIE BOJABI TPH
IKCIIYATALMH, @ TaKkKe HeoOXOAMMOCTLIO 3AINTHI Te0JIOTHYeCKoii
Cpe/ibl OT 3arpsA3HeHUs W TNPeX/IeBpeMeHHOT0 UCTOIEHNS 3aracos
MpecHbIX MojrieMubIX Bojl. OCHOBHBIE HTambl CrENMAlbHBIX HCCHE0-
BAHUI NPHYPOUHBAIOTCS K CTAJIMAM Pa3Be/IKK W IKCIUIYATAIMK BON
H COOpYKEeHHI.

B obnacru Bomocnabxkenus cneumansHoe wiydenwe OGananca
MO3EMHBIX BOJI BBITIOJIHACTCA PEUMYLIIECTBEHHO HA CTA/IHH pa3Bejl-
KA H BKiouaer: |) meranbHyro oueHnky npouecca (opmMHpoBaHus
Gananca rpyHTOBBIX H HANOPHBIX BOJ Kak B YC/IOBHAX eCTeCTBEHHO-
ro, TaK W HapyIleHHOTO pexuma; 2) pacuersl IKCIAYATAIHOHHBIX
3aM1acCOB  MOJI3eMHBIX BO/I M BbLIfIBJIEHWE TeHeTHYEeCKUX CBA3eH
ECTECTBEHHOIO0 W HapylleHHOro pexuma u DOananca 3THX BOA C
pexumom BoaooTdopa u apyrumu daktopamu; 3) pacyeTsl ruapo-
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Te0JIOTHYECKHX NapaMeTPOB B HAPYIIIEHHBIX YCJIIOBHAX W NPOTHO3 HX
WIMeHeHMs B MNpollecce JKCNnyaTanuw; 4) OolleHKY 3allMILEHHOCTH
MOA3EMHBIX BOjJI OT 3arpA3HEHMA M NPEXJIEBPEMEHHOTO MCTOILICHHA
pecypcoB BOJ. 5) BhIABICHHE CE3OHHON, T'O/IOBOH H MHOTOJETHEH
HIMEHYMBOCTH BEJIWYHMH TUTAHHA TNOI3EMHBIX BOJI CBEpXY, & TaKke
nepeTeKaHns HANOPHBLIX BOJI MO BEePTHKANH; 6) OlIEHKY THIpABJIH-
YeCKOH PpOJM TIpaHUYHBIX YCIOBHH B TNpolecce IKCTUIyaTAlHH
BOJIOHOCHBIX TOPH3IOHTOB.

B pajionax opoleHHs B 34CYUUIMBRIX 30HAX W paloHax
OCYIIIEHH® TIpH  H3DBITOMHOM  YBIakHEHWH HcclenoBanus Da-
JIaHca MOJA3eMHBIX BOJ BKJOUAKOT: |) palloHUpoBanue TeppHTOpHit
NO YCHAOBHAM MH(MHILTPAIHNA OCA/IKOB M HOJIHBHBIX BOJI, HCIIAPEHHIO
TPYHTOBBLIX  BOJ, BEPTHKANLHOMY TOATOKY HANOPHLIX BOIL W
MOJIEMHOMY CTOKY, TIPEeJONpPEIeNsioNHM MEJIHOPATHBHOE COCTOS-
HHe 13eMens, 2) obocHOBaHWE PeXKUMOB OPONICHHA M OCYIICHHHA
JeMelib; 3) obocHOBAHKE MeJIMOPATHBHLIX Meponpustuit no Gopnbe
C BTOPHYHLIM 3acolienHem mous W 3abonavusanuem; 4) npornos
HIMEHEHHS PCKUMA TPYHTOBLIX BOJL TNPH PEKOHCTPYKIHH CYHIECT=
BYIOIIMX W B YCJIOBHAX TIPOCKTHPOBAHUA JIONOJIHUTEILHBIX MeEJHo-
PATHBHBIX CHCTEM; 5) cHCTeMaTHYelKHil KOHTPOJIL 34 PeXHMOM
MO/I3EMHBIX BOJI C TIOMOIIBLIO NOCTOAHHON HabmoaaTenbHOM CeTH M
BOJIHO-0a1aHCOBON OLICHKM TeKYIIEro COCTOAHMA 73eMelb M T. J1.

[Mpu srom 2-H ®u 3-H nyHKTH HCCNENIOBAHMA  BBHINOJHAKTCH
COBMECTHO C HIYMCHHEM JIMHAMHKH BOJOPACTROPHMBIX COJICH B 30He
anpaimu, Hx Dananca M JIPYrUMHU  1OYBEHHO-MENHOPA THBHBLIMH
HCCIIEIOBAHHAMM,

Crienmanbibie Gananconble HCCIEOBAHNA NPOBOJATCA Ha OMNbIT-
HbIX DANAHCOBBLIX YYACTKax, MJOMAJKAX M B OMOPHBIX [YHKTAX,
pasMellieHHbIX B npejie/lax MeJHOPaTHBHLIX CHCTEM M 33 HX
ngcneuamn. Pasmepsr BanancoBbIX yYacTKOB- OT HECKOJLKHMX J10
300 ra u OBonee.

Creunansusie Ganancobsle HceneoBanus, 1noaobHbIe paccMoT-
PEHHBIM, NPEJIYCMATPUBAKOTCH OTACALHO JUIN TH/IPOTEXHHYECKOTO
CTPOMUTENILCTRA, JIECOMENHOPATHBHLIX MEPONPHATHIH, IKCIIYyaTAIHN
MECTOPOX/ICHHH TMONIEIHLIX WCKONAeMbIX, Ha ypbaHU3HPOBAHHBLIX
TeppuTopusx KT, . [4, 7).

poMe OnbLITHBIX OanaHcoOBBIX YHACTKOB C  OMNpe/e/ieHHbIMH
YCINOBHAMM OKCILIYATALMK COOPYXKEeHHH M HAPYIUCHHBIM PEeXHMOM
BOJI, ClelHajibHbie HCCNe/IOBAHAS TIPOROMIAT HA ONOPHLIX Peruo-
HaJLHBIX KJIOYeBbIX DanancoBbIX YHacTKax HIM Hay4YHO-METO/IH-
YeCKHX CTalHoHapax.

Hasnauenue DanaHcoBLIX y4aCTKOB 3aKTOYACTCA B CJEAYIOUIEM!
1) cucremaruyeckoe onpesenenne OONBIUMHCTBA 2JIEMEHTOB BOJ-
HOTO, TEmIOBOTO M COJIeBOro DanaHcoB OCHOBHBLIX BOJOHOCHBIX
TOPH30HTOB [IPH  eCTECTBEHHOM W PETHOHAJILHO HAPYIIEHHOM
peXkHMax; 2) HenpepuiBHBIH H MHOTOJICTHHH AHANM3 TEHETHYECKHX
CBA3eH 2JleMeHTOB DanaHca C THIAPOMETEeOpOJIOTHYECKHMH W BOJIO-



xo3sHcTBeHHBIME  dakTopaMu; 3) IKCTPanonsiMs  pe3yiibTaToB
pacyera 1eMenTOB DajsaHca no niaowaam; 4) Hecne oBaHHe pexnMa
Moa3eMHOIo CTOKA B ero H3IMEHEeHHIl B NpoOCTPAHCTBE H BO BPCMEHH,
5) cocrasnenue GanaHcoB NOJ3EMHLIX BOJ JUIS HW3ydaeMoll TeppH-
TOPHM, JONOJHEHHOE BO/IHO-Da/lanCOBOH OIIEHKOW AMHAMMWKH BJIary
B 30HE ajpauuu; 6) NOAroTOBKA HCXO/IHBIX JAHHBLIX JI18 COCTABJIEHHS
NMPOrHo3a pexuMa TPYHTOBBIX BOJ NPH  3aJIaHHBIX  TIPOCKTOM
HIMECHEHHAX BOJIOXO3AHCTBEHHBIX YCIOBHH Ha OonkIUMX Teppu-
TOpHAX.

OnopHeie  GanaHcoBle Y4acCTKM YCHCLIHO OPraHH3yHTCA M
JIEHCTRYIOT HAapasHe C ONOPHOH PEerHoHaNILHOW PEeXUMHON cerhio,
Bech koMiuieke METO/IMYMECKHX BOMPOCOB, CBA3AHHLIX C H3YYCHHEM
Bananca rpynToBeIX BOA, ocBenieH B pabortax [2, 4- -?i

Huxe Byayr paccMoTpeHbl METO/Ibl OlICHKH Dananca noazeMHbIx
BOJI NPHMEHHTEABHO K TEM HIAH HHBIM THAPOTEOJIOTHYECKHM
MOJIEJIAM TTO/3EMHBIX [IOTOKOB W CTA/IHAM HIYYEHHSA TIOICMHBIX
BOJL € Y4YETOM CrneuM(pMKH ITOIO HIYHYEHUA TPH  TIPOBC/ICHHK
BOJIOCHADKENUA W MelHopauuu 3eMellhb.

I'nana 2
METO/Jbl OUEHKW BAJAHCA T'PYHTOBBIX BOJL

OBIME MOJIOKEHUSA

Pacuer Oanamca TPYHTOBLIX BOJI BBINOJHACTCH HA noOCaeHEH
CTaAauH ero H'.i}l"[l'.’lll-'lﬂ, KOn i Yxe UPGBEHEI'II:[ HHﬁJIl(‘JﬂCHHH 34
PEKHMOM ITHX BOJ, OPraHH3IOBAHLL H BBITOJHAIOTCA MCCNE/TOBAHUA
JHHAMHEW BJIATH B 30HC &"}pi’lIIHH. d TAK¥KE BLINOJHEHLI alpee-
flenns oTaeasHBIX aneMentos obuero soanoro bananca B ONOPHLIX
Hi’lﬁ.l'llﬂﬂﬂ'l‘ﬂﬂhﬂhll II:;"II'K'I'HI.: Danancossix y'iﬂC'l']{HH' =AJIeMCHTAaxX
MOTOKOB, Mpe/cTaBuTe/iblbIX BacceHHax Majibix W Cpeux pek.

Meroas wmiyuenus Oananca TPYHTOBBIX BOJ JeTajbHO pac-
cMotpennl B paborax [4, 5]. B jmawwoii  pabore nonyumim
JAanbHeiiee pa3BHTHe THAPOAHHAMHUYECKHE MEeTO/Ibl, OCHOBAHHbIE
HQ aHajM3e pexuMa TPYHTOBBLIX W HANOPHLIX BOA, a Takme
npubankKeHHbIE METO/bI, HANPHMEP TNPHBEJACHHS TPYHTOBOTO HWIH
HaMmopHoOro [Moroka kK IiEt’lprHH‘[EHI!GM}’ B TUIAHE ¢ HCIIONBIOBAHHCM
JaHABIX HabnwoneHuin 3a PeXHMOM BOJ B OJMMHOYHBIX CKBAMHHOAX.
JInsg  npuMeHeHHs THAPOAMHAMMYECKHX METOJIOB HAa NPAKTHKE
NOMIKHBL  OBITh W3BECTHBI Pe3yabTaThl pexXHMHLIX HabmogeHwii,
THAPOrCONOTHYeCKHe MApaMeETpPLl W pACUCTHBLIE CXEMBI JBHAEHHA
NO3eMHBIX BOJ B TJaHe W paspese,

Jlns ouenku Oananca noj3eMHBIX BOJI B YCJIOBHAX TPYHTOBOTO
MOTOKA HCHOALIYIOT Cligayiolline OCHOBHBIE KOIDHIMEHTbI: }:E{}B-
HEMPOBOJHOCTH 4, (DHJII:TIJHIIHH OCHOBHEIX BOJOHOCHLIX H
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ciabonpoHHIaeMbiX TIOPOJ pa3/ieNslomux uX ciioes k,: rpaBuia-
LIHOHHOH eMKOCTH (BOJ0OT/Ia4M) L mpHBeAcHHBIT koadduumeHt
BEPTHKAJILHOIO BOJOOOMEHA MEXKAY CMEKHBIMH BOJOHOCHBIMH
ropusoHTaMu ¢. s onenkn GanaHca HANOPHBIX BOJ NPHMEHAIOTCH
KO3 (PHLHEH TH NHe30IPOBOIHOCTH HANOPHOTO BOAOHOCHOTO IJIACTA
a®*; ynpyroemkoctH (ynpyroi BoAoOTAd4H) BOJOHOCHOTO MJacta
i *; npupeseHubld ko3pduuuenT BepTHKaNLHOTO BOAOOOMeHA Mex-
JIy NAHHBIM BOJIOHOCHBIM TUTACTOM W CMEXHBIM € HHM IIACTOM C,,.

BonbIMHCTBO yKA3aHHBIX NApPaMETPOB ONpPEAeNsioncs 10 pe-
KHUMHBIM JIAHHBIM  MCXoas W3 Kojebauuil Hanopos (ypormneit) u
3naveHnii KoappHUHEHTOB BOJOOTAAYM | H p ¥,

Ocnopubie muddepenimanbhble ypapHeHHs HEYCTAHOBHBINETOCH
ABHKEHHA HMEHT BHJL

JUIS TPYHTOBBIX BOJ

]

dh & . h e dh ah
— T il ree i AL ] i
k it ax ( - F‘.t) Lz oy (Trr l‘j,l') +w+kon L .

Ti=kh T, =kh; (1)

AUTH HATMOPHRIX BOJ
, OH
+kﬂn ~"

wit, o o) o (p2l) . 2,
K t ﬁ.u( ¥ ox av\ "7 ay > TS dz

T,=km; T,=k m, (2)

rae h— MOUHOCTh TPYHTOBOrO MOTOKA, M; - pacueTHuiii npo-
MEKYTOK Bpemenu, cyt, Ty, ® T, — KOMIOHEHTHI BOAONPOBOAH-
MOCIH TPYHTOBOTO MOTOKA 1O OCAM KOOPAWHAT X W y, M’/cyT;
W MHTEHCHBHOCTbh  TNHTAHWUA TPYHTOBBIX BOJ  CBEPXY, M/CY1;
Koy — xoopuument dunbrpaunn  cnabonporuiiaeMeix mopoa 1o
BEPTHKANH JUIA  TIOJIOIIBLI  rPyHIOBOIO NOTOKA, M/cyr, h, H
H,—mnanop Bo/bl B 1OJI0MIBE BOJAOHOCHOTO muacta, M; H, - or-
METKa YPOBHS HAnopHsX Boja, M; H, -~ wanop Bojbs B Kposie
BojlonocHoro maacra, My T u T~ KOMIIOHEHTHI BOJIOIPOBO/IH-
MOCTH HAMOPHOTO BOJAOHOCHOTO MAACTA MO OCAM KOOPAMHAT X M Y,
MAfeyT; ke W kG, koadiduimentht duasTpanuu caabonponuiae-
MBIX TOpPOJI 1O BEPTHKANM JUIS KPOBAM M 1OJO0NIBLI  NEPBOro
HAMOPHOTO MIACTA, M/CYT] M~ MOIHOCTL HATIOPHOTO BOAOHOCHOTO
mnacra, M; ki u kL — koapduumentsl QUALTPalMK IS HANOPHOTO
MIACTa MOPOJI B HANpPaBIEHHH oOcell KOOpaMHAT.

Havano koop/uHat x, ¥ ¥ z JUIS TPYHTOBOTO NMOTOKA HAXOHTCH
Ha €ero TOpPHIOHTANLHOM TNOJOINBE; JUIS HANOPHLIX  BOJ-— HA
FTOPH3OHTANILHOM NOAOIIBE NEPBOrO OT MOBEPXHOCTH HAMNOPHOTO
NOTOKA — MNOBEPXHOCTH BTOPOro pasjienfatouiero cnos cnabonpo-
HHUAEMBIX MOpo (puc. 1); npu COBMECTHOM pPaccMOTpPEHHH TpyH-
TOBBIX BO/I W HAmNOPHBIX BOJ HA¥an0 KOOPJAMHAT — HA FOPH3OH-
TaJbHOIH MOJOIBE TPYHTOBOTO MOTOKA.

»

L]
2=0
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Puc, 1. CxeMid BBIICICHHA PACHCTHRIX ACMCHTOBR TPYHTOBOTO W MOACTHIAIONICTO
HANMOPHOUI'D NOTOKOR NPpH OJHOMCPHOM  JIBRACHHH NOJICMHBIX  BOJL

Do omoacnponniaesie aepoiis & J 0 wwseiie sortokes (2 ipyiiesore, § 0 wanepiored; 45 et
IPROIMIPE e IOPOIL PUIACANIIME Cwocn (4 nepeoro, § o proporol; A YPROBeis FPYINIeERY B B MR |
Bpesim f=0; 7 N- YPOamun maiapis B0 (B soMenn Bpsaein P2l psopiiey BoTOKeR (7 BepBore o0
MOREpAIGCIH, & BIOpOTo oF moscpaioctal ¥ Kver nalaoaut ey ckmsing, ofopyaonanmis di i pism,
Hols posmepa M Hanop  MEEIEC ronkeL B

£WE I SNSRI 0 EDe T SR Y OBLA W GO BO e PUae IRRIIHE S IuH ComB o e
mopoas oh Oy 0w S“ PACKOALT TPYIIOBLT I WANOPIET  BOT, U ekt sepet - cevenie M ou
Ll TERERHIEN S Meped cewciine N

[dns wecrkoro pexuma puastpauuu [1] npenebperaror agedop-
MallHeit Nopoji pasjie/inioNnMXx Cloes W M3IMeHelHeM WX ynpyroi
eMKOCTH B lIpollecce HeycTanoBupiierocs aswxenus. Ilpu s1om
AOLYCKAKOT, YTO CKOPOCTH (pHILTPALMKM BOABI Yepes 1OBEPXHOCTh
MOOMIBbLI TPYHTOBOTO MOTOKA, KPOBIK M [OJOWBY HANOPHOIO
MOTOKA, A TAKKE B CAMMX payJieNsiomx cnosx obpatHo nporop-
UHOHAILHBI MOLIHOCTAM COOTBETCTBYIOUIMX CIOEB Mgy, Moy, Moy H
MPAMO NPONOPLUHOHAILHEL BEJIMYHHAM NAJICHUA HANOPOB BOLI C,
ks é:.,, NPUXOAALUIMXCA HA ITH CJIOH.

Y4eTOM H3JI0KEHHOTO Bhillle, 1OC/e/Hee caraeMoe B npapok
qacTH ypasHenus (1), Belpakalomiee WHTEHCHBHOCTL MNepeTeKaHHs
FPYHTOBBIX BOJI [0 BEPTHKAJIM, 3aMEHAETCH BeJUYMHOH —&, TpeThe
W MeTBEpTOe CllaraeMsle NpasoH 4acTu ypaBHenws (2), BeIpaxatonime
HHTEHCHBHOCTH BEPTHKAJIbHOIO lIEPETEKAaHHA BOJI Yepe3 KPOB/IIO H
NOJIOWIBY HATIOPHOTO TOTOKA, 3aMEHSIOTCH BeJHYUHAMM € W —g":
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Benuuunel €, € W £" XapakTepHIyIOT HHTEHCHBHOCTH BepTH-

l{‘d.ﬂhHﬂfﬂ nepereKaHus BOJIbI YePe3 TPAHMIBL PA3ICAAONIMX CIOEB,

apHenusax (1) u (2) BeAHMMHBI NEPETEKAHHA N0 BEPTHKAIH

Mor }PT BITh MOMOKHTEBHBIME M OTPHUATENBHLIMH B 3aBUCHMOCTH
OT HANpaBJICHHN ABHKEHHA (UILTPYIOLLEHCS BOJIBI.

[pu yBenuuenuu HANOPOB BOALI B HAnpasjieHHH, oGpaTHOM
HANpaBaeHHIo KOOPJAMHATHOH OCH 0z, pacxojbl Neperekarolilei
BOJIbI NOJIOKHTE/IbHBI W HANPaBJICHbI BIIH3, [pu aBMXKEHHH BOJBI
BBCPX HANOPbI YBC/AHYMBAIOTCH, JBMIAACH CBEPXY BHHU3, PACX0/bl &,
£ W £ CTAHOBATCHA OTPHUATEILHBIMA M HANPABICHLI BBEPX.

Benmuyuuwr C,, & w €, npeacrasnsior cobolf pazHOCTH OTMETOK
COOTBETCTBEHHO 3ePKaAsia TPYHTOBBIX H YPOBHSA (OTMETKH) HAIOPHBIX
BOJ MJM OTMETOK YPOBHA HAINOPHLIX BOJI BEPXHEr0 W JAHHOTO
(Mcene/lyeMoro) BOJIOHOCHOTO FOPH3IOHTA M, HAKOHEL, pa3HOCTh
OTMETOK YPOBHEH HANOPHBIX BOJ BTOPOIO H TPEeThero ropHIOHTOB
Hanopubix Boa. [ToaToMy npuinakamu HUCXOAANIETO nepeTeKaHns
BOJL HBJSIOTCH HEPABEHCTBA:

C.>0: Ci50; C>0. (4)

l'[pu'maxu BOCXOAILETO JIBHAKCHUA BOJ HMepes pasacnaionue
CJ0H Eﬂﬂﬁﬁllpﬂlll‘ll[ﬂﬂh{hlx Hopoj-— YC/IOBHA!

Ca<0; Gi<0; Cn<O. (5)

Jins nonyuwenws penwunn L, £, 0§, HAI0 H3 OTMETKH YDPOBHA
BOJIBI  BBILIENEKANIETO FOPHIOHTA BBIYECTHL OTMETKY YPOBHHA BOJ
HUAKeNeKallero ropu3onTa.

Mpu noacTusanHKM NOJOLBLI TPYHTOBOrO HOTOKA HENOCpeacT-
BCHHO HANOPHBLIM BOJOHOCHBLIM TOPHIOHTOM BE/IMMMHBLE £ U & (1pH
KECTKOM pekuMe (pUALTPAINH B pa SACARONIEM CIIoe Impnn) PABHBI
Mexay coboi, a Takwe WM Kko,=Kope (,=0 Moy=np,.

["napuediinuMu aneMedtaMn OajlaHCa TPYHTOBBLIX BOJA, BXOJs-
uMMu B ypasreuus (1) u (2), apasoTes; HHPUALTPAUMA aTMOC-
(hepHBIX OCAJIKOB HIIM MOJIMBHBIX BOJ ¢ NMOBEPXHOCTH Wl Pacxon
TPYHTOBBIX BOJ HA CYMMAapHOe HCIapeHHe W/IH nepe/iBHAKeHHe HX B

J0HY ajPpalHU Wi; TOPHIOHTAJIBHBIE TIPHTOK Q'r (

njaom@aak y4acrka B nnade) W OTTOK g}:f 33 nepHOa BpEMEeHH I,

rae F-—pacyernas

BEPTHKA/IbHOE T1epeTeKaHie TPYHTOBBLIX BOJL B TIOJICTHIAIOIINI YacTo
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HANOPHLI BOJIOHOCHBIH ropu3oHT upu £f>0 HiIM BOCXoaAllee
HOJNUTEIBAHWE TPYHTOROrO NOTOKA HANOPHOW BOJOH CHHU3Y npH
gr<(0. WHTEHCHBHOCTH BCEX 72/IEMEHTOB MNPHHATO W3IMEPATH B
MHJJIHMETPAX B CYTKH.

B obmem Buae Oanavc rpyHroOBBIX BOJ JUIA YY4CTKa CYLIH HIM
MEMEHTA TIOTOKa Tiowaasto F 3a Bpemsa Al Belpaxaercda Tak:

u&H:ﬁgg?m-F-uqzh‘t—u.".'tB-—E:m, (6)

D10 ypaBHEHHE aHANOrH4Ho ypasueuuto (1).

Jlepasn wactb ypasHeHus (6), KOTOPOE AHAJIOTHYHO YPABHCHHIO
(1), Bripakaer cobOit HIMEHEHHE 3aNaca IPYHTOBBIX BOA B AIEMEHTE
WK ydacTke 3a Bpems Ar. Bemwuuusr At w 3= orpesku obuiero
BpeMenn Af, HA NPOTSKEHUH KOTOPHLIX HAGIOJANMCL COOTBETCT-
BEHHO HMHQUABTPALMA OCAJIKOB WIH HCNAPCHUE BOJbI, NPHYEM

Ar=At+AS; (7
wAt=w,At—uA3. (8)

Ha puc. | npusenena cxema pacuyeTHOro J1eMEHTA OJIHOMEPHOTO
B IJIAHE TNOTOKA TPYHTOBBIX BOJI, HWMEKOIIMX TNEPeTOK BHHI B
HANOPHBIA NOTOK (MEKIUIACTOBLIH BOJIOHOCHBI FOpHIOHT). 3s1ech
M0 HANPABJACHHIO MOTOKA TPYHTOBBIX BOJ 3AJI0KEH CTBOP KYCTOBBIX
CKBAKHH, PEXKHMHBIE UHHBIC 110 KOTOPBIM NO3BOJAIOT PACCHHTATH
MONOKHTENALHOE W OTPHUATENLHOE [MHTAHHE TPYHTOBBLIX BOJ W
PA3HOCTL MEXKY HX TIPHIOKOM H OTTOKOM B TOPHIOHTANBHOM
HATIPABICHUM, & TAKKCE NEPCICKANHE MO BEPTHKAJIM.

HOBHBIMH 2JleMeHTaMK DajlaHca HANOPHLIX BOJ 1O KaXI0MY
FOPHIOHTY ABJAIOTCH: NUTAHME JAHHOIO BOJIOIOCHOTO TOPUIONTH
CBEPXY 34 CcHMET TMNEpPeTeKaHMs BHU3 YacTH TpYHTOBLIX BOJa €
HEPETEKHHHE l[tll'lﬂpl-!l:ll BOJT BHHE, B HﬂﬂCTHJ’IHI-ﬂ!lI,Hﬁ B{},"I,GI{{‘I-Cl[hlﬁ

Qi O
F F
Boyt (cM. puc. 1). Anrebpanveckas cyMMa YKa3aHHbIX 1EMCHTOB
COCTARHT HIMENEHHE YIHPYIrUX 3dnacop HEI'IIG;}HH.‘{ BOJ 38 TOT HIH
MHO# OTpe3ok BpeMenu Al
[Mo awanorud ¢ ypasuenuamu (2) u (6) umeeM I8 HANIOPHBIX
BOJIL JAHHOIO TOpPH30HTA ypapneHuwe Oanawca

WrAH, =2 O ALt g AL — g AL, 9)

FOPH3OHT €”; TOPH3OHTAJIbHBLIE TIPHTOK H OTTOK HATIOPHBIX

IMpu nonmoKMTENbHBIX 3HA4YEHWAX 2eMeHTOB Oanamca anared-
paMvMecKHe 3HAKM Tiepel HuMM B ypaBHenun (9) ocrarortcs, npH
OTPHIATENBHBIX — H3MEHAOTCA HA 00patHbIE.

Onpenenenns BeJMMHH IEMEHTOB DanaHca rPyYHTOBBIX BOJ HO
PEKUMHBLIM JIaHHBLIM OyayT PpacCMOTPEHLI HHKE MNpH ONHCAHHH
METONMOB AaHANH3d PeKHMA DJTHX BOJL
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Puc. 2. Ounamuea aemeHtTon Gajanca TPYHTORBIX BOJ| ANA JICMCHTA NOTOKH!

Iounduasrpaing arsochepiby 0CAAKOD, BOSTHIAIOIING ypoRIE TpyRTORMs Boa (W At) 2o menapeiie
Py ORI B CORMETTHO € OTIOKOM BIATH B 308y (EHIIHH lr/j-m o pATHOCTE MEWTY TR FOKOM W OTTOROM
1= gl
“Ar

IPYMIOBNMX BOT B TOPHIOHTANNOM WAnpadeuun | = Atk o neperesanne rpyurosnx woa (sAr] no

WP IAEATH  (Biie oo aBCHNCE —NoaTOK NANOPNMX  BOA CHHYY, THAE  OTTOK  FpYNYenkis  Boa LUITEYR
5 mMeleiie yposie rpyRronsy o (A )

MeToanl pacyera BEJMYHH NUTAHWSA TPYHTOBKIX BOJ H OLCHKH HX
Gananca MOXHO NOAPA3NCAMTL HA JIBe [PYNNb TOYHLIC H
npubarkentbie. 3/1eCh He PACCMATPHBAIOTCA METO/Ibl MOJICJIHPOBA-
HUA, TAK KAk OHM 34C/YKMBAIOT CHEUMANBHOTO HCCIeIOBAHHA H
OIUCAHUA,

K TO4HBIM OTHOCATCH METO/bI; KOHCYHBIX Pa3zHOCTeH; aHaiu-
THYeCKHX pewiennii audpeperHanbubiX  YPaBHCHHA HEYCTAHOBHB-
mierocs Jsuxkenus oA, obmero soanoro Dananca, HHOIA 010~
HACMbiii n3AMeTpraeckuM. K nprOmkentibiM METOIAM OTHOCATCH:
MCTO/I YPABHCHHI CBS3W, MCTO/l NPHBEJACHWA [OTOKOB TOM3EMHBIX
BOJI K HEOIPAHHYCHHOMY MOTOKY B ILUIAHE; YNPOUIEHHBIH METOM N
OIMHOYHBIX CKBAXKHH,

PacueTHble CXeMBl Ul IPYHTOBOrO NMOTOKA M JUIA HATIOPHOTO
BOJIOHOCHOTO FOPH30HTA, HAXOJMILErOCH HHXe IPYHTOBOIO NOTOKA,
npuBefieHbl Ha puc. l.

Ollpefe/MB /U1 KAXIOr0 PacyeTHOro MpoMexyTka Bpemenu At
peMYMHLl anemenTos Gananca 1o opmysie (6), NOACHUTHIBAIOT HX
CyMMbl 3a roa. B pesynbtare nojay4arT: rojioBoe HiMeHEHHe
3anaca rpynToBeix Boja LpAH; ronosyr Benuuuny MHGHIbTpalMM
0CA/IKOB, JIOCTHIAIOWMX YPOBHA BOJbI, HAM HH(OUILTPAUHH 110-
JMBHBIX BOJ Iw AT, rofloByl0 BEHYMHY HCIIAPEHHA [PYHTOBBIX BOJX
COBMECTHO C NOTOKOM BJarH B 30HY ajpaunmu IwA3 roposywo
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BEJIHYWHY IepeTeKaHHs TPYHTOBBIX BOja 1o Beprukand LeAr. 3a
rOJI0BOH 1MKJI NPHHHUMAETCH THAPOJNOTHYeCKHi HJIM KalleHaapHbIH
rog (365 cyt). I'ogoBoe nomojiHeHHe NO3IEMHOrO CTOKa PaBHO

.3 %;Qtzu.

OINPEAEJEHHE BEJAWUYHH NHUTAHWA I'PYHTOBBIX BOJ CBEPXY
H HUX NEPETEKAHMWA

[lpu ruapoMHAMMYECKOM AHA/IM3IE pEXHMa TPYHTOBBIX BOJI
rogosoit rpaduk konebanws ypoeus B ckB. 2 (cMm. puc. 1)
pa3OuBaeTcs HA NPOMEKYTKH BpemeHH Af, B TeYeHHE KOTOPKIX
M3MEHEeHHE YPOBHH INPOMCXOAMT MOHOTOHHO C Dosiee WM MeHee
YCTOHYMBOH MHTEHCHBHOCTHIO BO Bpemend (puc. 2). TMpomonxu-
TENBHOCTh TAKUX TIPOMEXKYTKOB BpPEMEHM MOXET HIMEHATLCH OT
HECKOIBKMX CYTOK 0 Mccaua u OoJee.

WUurencusiiocts  MudmipTpauuu  ceepxy (w=>0) B  rogosom
Ganance obosmavaercs vepes w, W JACHCTBYET B TEYCHWE BPEMCHM
AT, HHTEHCHBHOCTH MCHAPEHMS TPYHTOBBIX BOJ (1w <(0) coBMecTHO ¢
BOCXOAIIMM TOKOM BJArd B 30HY adpanuu obosnavaercs u, T. €.
CNPaBCIIMBO PABEHCTBO — w=u, rae |w|>0. [lpoMexyTok Bpemenn
C BeNIMYHMHOH nuTanua w B Ganance poakl 2a roj obGoinauaercs A3,

Obwrno uis BOJIOPA3IENBHOTO THITA PEXAMA TIpH HErnybokom
JANEranMi  rpyHTOBBIX Boj (Menec S5-——10M oOT nosepxHoCTH)
BEJIHYMHL  MHDUABTPAIMH  NIPHYPOMEHBI K MEPHOJIAaM  NojibeMa
YPOBHSA 3a pacyeTHoe Bpems Af, a BeJMYHHBI PACXO/IOBAHNA BOJ HA
Mcriapende — K nepHoaam cnana yposusa. Jlas npubpexnoro tuna
PeKHMa TPYHTOBBIX BOJI, TECHO CBA3AHHOIO C PEXUMOM ek,
KAHAJIOB M BOJAOXPaHWIMIL, npu Gonsluux raybuuax o  Bojwl
(Gonee 5 10 M) ykazaHHas 3aKOHOMEPHOCTH MOKCET HAPYIIATHCH.
Cnaas! ypoBHS rpyHTOBBIX BOJ MOTYT BBISKIBATHCH M MOHUKCHHEM
FOPHIONTOR MOBEPXHOCTHONH BOJIBI.

Jlns npeArophoro THna pexuma rpynroseix sos, no I'. H. Ka-
MEHCKOMY, B KOTOPOM BEyIllad poiib NPUHALIEKHT OOKOBBIM
IPUTOKAM M OTTOKAM  TOJI3EMHOH  BOJIbI, BAKHCHIIYIO pOSib B
Ganance MOXeT MIPaTh PA3HOCTH MEK/LY NPHTOKOM H OTTOKOM BOJI
B FOPH3OHTANLHOM HanpapjeHuH. [Modromy JaHHBI THII pekHMa |
npy MccneaoBanuu Gananca TPYHTOBBIX BOJA HYA4eTcd B THIA-
TEJILHOM ONPE/IeNIeHHN CXeMbl (DHIIL TPALIAK M BCJIMYKH THIPOreo1o-
FHYECKHX MapamMeTpos,

MeTo/l KOHCYHBIX pa3HOCTed

CymHocTs MeT0/1d KOHEeMHBIX PA3HOCTEH 34KII0YasTes B 3aMeHe
mupdepenumanos ot hix, v, =, 1), H (x, v, =, I) no HAnpaBieHUAM
KOOPJIMHAT X, ¥, Z, | KOHEMHLIMH PATHOCTAMH 3HaueHuil dynkunii h
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wan H, 1o cooTpeTcTBYOWMM Koopaunatam. B pesyastate Gananc
MO/3EMHONH  BOMBI  JUTIA  KOHEYHOTO 3JIEMEHTA WM pacueTHoro
YYACTKA, HMECIOLLETO IOk FTOPH3ONTANLHON npoekuun F —{ﬂr]

F=lth 1 -
i F==22 (cM. puc. 1), onuchIBaeTcs B KOHEHHBLIX Pa3HOCTHX.

banancoBoe ypaBHEHHEe NPH 3TOM HCNONBL3YETCH KAK pacyeTHas
(hopmyna. PaccMoTpHM OCHOBHBIE CIY4aH JIBHXEHHS BOJ.

ﬂ;i‘ﬁ GEH{EEEI CAVUAA ﬂdf‘l‘-ﬂ.-“ HO200 & RAAMe NOMOKa@ ©  He-
OOHOPOOHBIMU  E00OHOCHBIMU nupmgmm (cm. puc. 1) umeeM ypas-
Henue weycrawosusinerocs apwxenus, no I, H. Kamenckomy,
¢ No0ABACHUEM BEIMYMHBLL NEPETCKAHMA £ C YKaJaHHEM HA cpell-
HUii MOMERT BpeMeHM (s+41) ang snemMeHTa TpPYHTOBOrO  [10-
TOKA:

Hl ;_-I-I_H! ikl

: Hygoy=Ha, 1
W=H—= .;r '_j};;[[kl‘hl.:+l+k1h2 1)

_(k hlql“' 1 +II: ﬁ_‘h,,} I}HZ ‘+l*l’i:‘i'1]_l A H; it ""-”z ,+|

f; Hig
(10)

rae Hy gpa 0 H,y o~ COOTBETCTBEHHO HANOPH! WK OTMETKH YPOBHCH
FPYHTOBBIX BOJ B CKB, 2 (cM. puc. 1) na xowewuwit (s+2) u
';5;“ (cm.
puc. 1); ky, ky, ky - cpeanen3BewieHHbIC N0 MOUIHOCTH B TOPH3OH-
TAJILHOM  HAllpaBJICHHH mnh{tmlmenlm (puabTPALMK B CEUEHHAX
cooTBeTCTBEHHO ckB. 1, 2 1 35 My yyyi by iy My yy g = MOIHOCTH
IPYHTOBOTO TOTOKA Ha cpenHuit MOMEHT (s+1) npomexyTka
}s’?cmeun At coorBercteenHo B ckB. 1, 2 u 3, H, .. ..i H, .4

3541 — HATIOPB! WJIM OTMETKH YPOBHS TPYHTOBHIX BOJI Ha Cpejl-
HHH fs+l] MOMEHT TNPOMEXYTKa BpeMend A/ COOTBETCTBCHHO
B ceuenmax (ck. 1, 2 wu 3) kgn— xoopduument duasTpanuun
no BepTHKanM cnabolpoHHaeMbiX [OPOJL, CHaralolmMx  pasje-
JIFKOUIMIE €O B NMOJIOIBE TPYHTOBOIO NOTOKA, My—- MOIIHOCTh
pazaensiomero cnos; f; ., -—Hanop WiH OTMETKa YpPOBHA T0j-
CTHNIAIOIIMX HANOPHLIX BOJL B CPCAHHI MOMEHT IPOMCKYTKA
BpeMeHu Al

Bogonochas Tonia CYWTACTCH YCJIOBHO-OJHOPOHON NpH Bbi-
nonHenun yenosus [1]:

kilkmin Wi (km),/(km)yin <(5+10), (11)

rac k;—— xodpdunment GpuAbTPAUMH MOPOA B o€ ) Kiyin—— MHHH-
MalbHBIH  KOpHIUEHT (HABTPALMK, M, —— MOIHOCTE CHOA .

[Mo I'. H. Kamenckomy, cpeHEBIBCIICHHLIH MO MOIIHOCTH KO-
apduunent (UALTPaUMH B TOPH3OHTAJILHOM HaNMpaBJICHHH oOMNpe-
nengercd 1o dopmyne

HauaabHLIA (5) MOMCHTBI NIpOMEXYTKa Bpemenu Ar; [, =
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Puc. 3, CxeMa JBWKCHHA TPYHTOBMX W NOACTHIAIONINX  HATIOPHBIX  BOA B
ABYXCAOHHOR TOMUE BOMOHOCHBIX NIOPOT

1o eyramnm; o neckn, rasednink; § 20eMENT FPYIIODOLG NOTOKA | noacoumowns manopisx soa 1L, ane
EOTOPOID  coCTamimercn  ofuigml mognalt Gasans: & PerHONAIRIIMA  ROAOYIOR  BOOGIOCHONS  TOPAIONT A
S 7 ypownw rpynrorsx bog B cyramneas (5o i kouwei (4 2 pacieriono nposesy Tk apesiens Af, 6 m
cpeanmil {1+ 1) mosmeil nposexyika Bpescni Af 7 —m nattaakil (5] sosenr apesienn Ar); 8 nhero-
METHIECKIR YPOBCIE NOACTH IANMIERY HANOPIEME RO B MOMCIT 1-"'!

Ocrasisnme Yoo Ekie ofouaseing o, 1a e I

= 2k
k:n—--ﬂ' ' (12)
rae k; u h;-—COOTBETCTBEHHO MOUIHOCTL M K03 duumenT puabTpa-
MK nopoj ciaos i
Jlna cnoucrsix paspesos npumensiercs kpurepunii H. K. T'upun-
ckoro ¥ B. M, lllecrakona:

k,<0,05k wnn kpmp-a:l'],ﬂﬁ T, (13)

rae k u k,— xo3hduuneHTsl GUALTPAIMH OCHOBHOIO M pasie-
MAIOMErO CIOEB; My,— MOIMOCTL pasjenstouero ¢ios; I'— poao-
NPOBOJAMMOCTE BOAOHOCHON TOJUIM, PaBHAA NPOM3IBCICHHIO Cpe-
pero kodhdunuenta GunbTpanHn TOMIM HA €C MOUHOCT.

Vkazanusiii kxpurepuil OCHOBAH HA JIOTYCTHMOCTH 10T PEILHOCTH
B COOTHOMIEHWH pacxofon stux nnactos ue Oomee 35%. Tlpu
cobmonenun kputepus (13) cnoucrTbiii  paipe’ npHBOAMTCH K
rUAPABIMYECKH CBA3AHHOI MHOrOCHOMNOH Tosmue. Jlna Hee npuem-
nema cxeMa Msartuesa — upunckoro, paHee NpeUIOKCHHAA
I'. H. Kamenckum. Cornacho 2710if cXeMe, B pasje/ifioUIMX Cnoax
crabonpoHULaeMsiX 1opo (puibTpaluus NPOMCXOAHT B BEPTHKA/Ib-
HOM HanpapieRHH (MM HOPMAJIbHO K HaNJacTOBAHMIO), 4 B
BOJJOHOCHBIX (OCHOBHBIX) CJIO8X - FOPHIOHTAJIBLHO.

Jeyxcaoiinaa cxema HeoOHOpoOHO20  cMpoenud  BOJAOHOCHOM
TonuH (pHc. 3) HacTO BCTpEYAETCH HAa AJUIHOBHABHBIX Teppacax, B
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NPEATOPHbBIX PaBHHHAX, HAa NOAropHbIX uuUieidax H T. n. Bepxnmit
ciabonporMiaeMblil macT OOBIMHO NpeACTABNEH CYTMTHHKAMH, a
HUKHHIT — NecKkaMy, TajeYHHKaMH M JpPYTHMH  BbLICOKONpPOHHIIAE-
MBIMH OpPOJIaMH. YPOBHM BOJIBI B KAXK/JOM IUIacTe PadiHyHbIE.

PacueT MHTEHCHBHOCTH NUTAaHWA TPYHTOBBIX BOX JUIA 3JEMEHTa
OJIHOMEPHOTO MOTOKA BBIMOJHACTCA MO (dopmylsie, YHHTHIBAIOUICH
nepeTekanne BoI N0 BEPTHKAJN:

'a'h 'kl': ¢ W L k 'ﬁ " o L
W= EE—H:;;[}II—H’I+51}"{$%(§‘—Zt.» +£"), (14)
rac by, hy, h{' —-ypoBHH (HAM MOIUHOCTH), CYMTAfA OT TOPHIOH-
Taneuoil nogowesl cios (1) FPYHTOBBIX BOJ COOTBETCTBEHHO B
CCUEHHAX TIEPROH, BTOPOH H TpeThell wHermybokWX CKBAXHH Ha
cpenumit (s+4 1) mMoment mpomexyrka Bpemenn Af U, (', {"'—
Pa3HOCTH HANOPOB MOACTHAAIONIErO HANOPHOIO BOAOHOCHOIO ro-
pu3onta Il (B nmeckax) U rpyHTOBBIX BOJ COOTBETCTREHHO B IEPBOM,
BTOPOM M TPeTbeM CCHYEHMAX HA TOT HKe MOMEHT BpEMEHH;
Ahy=-WIMeHCHUC YPOBHA TPYHTOBBIX BOI B CPCIHCM CCYCHHH
(ckBaxune) 3a spems Af, h— ycpenHenHas MOIHOCTH Beel BojiO-
HOCHOH TOJNMIM; Ko~ yepeaHenusil xoapduunent punbtpaumn Toi
Ke ToJUM, BerMHcaeHuui no dopmyne (12); k,-— xoshduument
GuabTpauUMH BOJOHOCHBIX TOPOJ HHKHEIO CoA; h, — MOIIHOCTD
HHAHErO C/IOA XOpOIIO TIPOHMIAEMBIX BOJAOHOCHBIX MOPOM.

Takum obGpazom, no dopmyne (14) Mbl HAXOAMM BeNHYHHY
MUTAHUA TPYHTOBBLIX BOJ NPH YYCTC HIMEHCHHA TOPH3OHTAJILHOIO
CTOKA B BCPXHEM M HIKHEM CIOAX NOPOJI, MTO Jo/kKHO obecniednth
Dosiee HACKHBIC PE3YNbTATHI pacyera BeJMMHHBI W, HeM 1IpH
MCKJIFOMEHHH M3 pacdera TOpHIOHTANLHOTO BOMOOOMEHA B BEPXHEM
cnoe.

B kauectBe MCXOAHBIX JaHHBIX HCOOXOAMMO 3HATH: BOMONPO-
BOMMOCTb HIKHETO €10 M BCCH BOJOHOCHOH TONWIM, MaJCHHE
HANOPOR BOJILL 110 BCPTHKANM M PCOKHM YPOBHA IPYHTOBBIX M
HANOPHBIX BOJ MO TPEM KYCTAM CKBAKHH ¢ QMILTPAMH Ha BepXHMil
M HIKHWI  BOJOHOCHBIE NOJAropH3oNTH (CM. puc. 3), a Takke
MOIIHOCTH CJIOEB W napamerp M.

Ecau sodonposodumocms aepxneco cion 6 20 u boaee paz menn-
we  60AONPOBOOUMOCIIN  HUNCHE20 CAOA, TO, YYMTHIBAA BO3MOX-
Hble MOrpemHocTH  onpenencaus  kodahduumentos QuAbTpaLHK
nopoji, MoxHo pacyer mno ¢opmyiae (14) ynpocruTh, nosaras
MPABOMCPHBIM  OTCYTCTBHE TOPH3OHTANILHOTO CTOKA B BEPXHEM
niacre.

Jns 9TOro J0CTATOMHO 3HATH WIMEHCHHS YDPOBHS TI'PYHTOBBIX
BOJL Mo cpeaneil Hernybokoil cks. 2, a pasHOCTh MEKIY TOPH3IOH-
TANBHBIMH TIPHTOKOM H OTTOKOM BOJ B IEMEHTE — MO AAHHBIM
pexuMHbIX Habmoaennii B riayboknx cks. 1, 2, 3 Ha cpeanHii (s+1)
MOMEHT TNPOMEXYTKA BpeMeHH Al

[Ipn arom pacuetnas dopmyna (14) npuobperaer Bux
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1. 1" "N 272778 351 Puc. 4. Cxema Muorociofinofl Ton-
ik b UlH BOAOHOCHKIX MOPOJT

Facari ) | DT x A L = : —r [ - BojOupOHNUAeMbE Nopoms; 2-- 4 - pacyer-
e E )| sy o HHIC WICMCHIW NOIoKoB (2- Ipymossro, J-—
Pl neproro  nanopuors 1, - Broporo  manopno-
: .E ro 10 - 7 coafionponwnaevie mopoms® pas-
R TR i— ACARMMAY  CAoR (5~ nepeoro, 6 BTOPOID,
R T wpervera); &< ypoBenk TPYNTORMY BT HA
0 | M e -y MOMEIT Bpesienn 19— 1] neetoMETDHYECKEE
I | Oy YPOBUH RRIOPILMY BOAGAOCHWY TOPHIOHTOR lia
vy zifz&; MOMENT BpeMenR ¢ (Y nepeoro. M evopore,
._ L 1 = Tpetwero).
P o ; ' R Ooiamenste yeaonume pBosRaEeHa o, 0 puc, |
L oy
s N el B
e 5 E
ﬁ. £y I""__"d ., Hl L :
| B

(o) B BB X4 E70s EZs
A7 E2s b= =l o

Ny ks

W= =2

Al (AxpP

rne H,, H,, Hy—Hanopbl WM OTMETKH YPOBHSA HAMOPHBLIX BOJ BO
propom (1) Bosee npounuaemom ciaoe no raybokum cke. 1, 2 u 3,

Jaa muozocaotinoi godonocioll moagu, COCTOANIEH M3 HECKOJb-
KMX BOJIOHOCHBIX TOPH3OHTOB, pa3fie/ieHHbIX cr1abonponHIaeMbIMH
cAoSME nOpojt (pHc. 4), HMEEM CHCTEMY T'M/IPAB/IMYCCKH CRABAHHBIX
N0 BEPTHKANH BOJOHOCHBIX TOPH3OHTOB: CBEPXY -~ IPYHTOBBIH 10~
TOK, HHXKe— manopusie ropusonts 1-—I1I1. Hanopwt soael B 9THX
FOPUIOHTAX Pa3HyHbIE,

IMpu cocrapaennn Bajanca NOAIEMHBIX BOJA  MHOTOCNOHHOMH
TOJIH KaXKAbli BOJOHOCHBI FOPHIOHT PACCMATPHBAETCH OT/C/ILHO,
Jina cxemsl, yKazaunoi wa puc. 4, u npn konebanuax yposuen uau
Hanopos Boabl Menee 20% MOIHOCTH NOTOKA, ACHCTBHTENbHDI
CACAYIONHE JIHHEHHBIE YPABHEHMA:

JUls OJHOMEPHOTO TPYHTOBOTO NOTOKA

(H,=2H,+ H,), (15)

Ahy  koh,

ﬁmfi_l:};[hl_2h2+h3)+wha1; {16}

JUIE Nepporo Ceepxy OAROMEPHOID HANOPHOrO NOTOKA

L AHY  kamy o, ; i .

I,l.]—a—rl:m—l:l:]E{Hl_sz+H3J+E:_ﬂz, (]T}

Juid BTOpOro CBEpXY OJHOMEDHOTD HANOPHOTO NOTOK:

. AHG  kym, i W W

[11—3:' =E!;_-!-;(H1—2 1+H3}+511 []B:l

rae Ah,, AHS, AH} — u3meHenns ypoBid TPYHTOBBIX BOJ, & TaKke
nanopa 1 u Il MexnnacroBblX TOPH3OHTOB HANOPHBIX BOX (CM.
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puc. 4) 3a npomexkyrox Bpemenu Af; hy, h,, hy;— ypoBHH WM
MOIIHOCTH TIpH TOPH3OHTAJBHOM BOJAOYINOPE TPYHTOBBIX BOJ Ha
Cpc}lHHH (s+1) MOMEHT TPOMEKYTKA BPEMEHHU Al COOTBETCTBEHHO B
ckB. 1,2, 3; H}, Hyw Hy, HY, H}, Hy—Hanopbl MeXI1acTOBBIX
poa B cxkb. 1, 2°, 3" w 17, 2", 3" na cpeamuii MOMEHT NpPOMEKYTKa
BpeMeHH Af; h,;,., My, My~ COOTBETCTREHHO YCPe/IHEHHAS MOUIHOCTE
[PYHTOBOTO MOTOKA, NoctodnHele Mommoctd | u 1l manmopumbix
ropusontos;, k,, k, ky—xkoabduumentel Quabrpaimuu  nopon
COOTBETCTBEHHO JUIA TPYHTOBOrO 1IOTOKA, MHEPBOr0 M BTOPOro
HATIOPHBIX BOMOHOCHBIX TOPH3OHTOB, W, E;, &, — HHTCHCHBHOCTH
COOTBETCTREHHO NTHTAHHUA TPYHTOBBIX BOJ caepr?(, nepeTekan|s ITHX
BOJA B | MEXniacToBelii TOPH3OHT H M3 Bo I, u, py w
1%~ COOTBETCTBEHHD TPABMTATIMOHHAR BOJIOOT/AYMA WK HETOCTATOK
HACBIMIEHUS TPYHTOB B npenenax kojebanus YpoBHS TPYHTOBLIX
BOJ, YHpyras BojooTaada WM ynpyras eMkocte nopoin I m II
HATIOPHBIX TOPH3OHTOB.

Ecan umeerca mexnnacrosstit ropusont Il To B ero npenenax
TaKkke 3aknajbisarotes cks, 1", 2", 3", nogobubie ckpamunHamM
NPEABIIYIMX TOPH3OHTOB, W TAK MOXKHO NOCTYNHTL Aanee s
oosabinero uucna ropuiontor, B dopmynax [I%}—— (18) xamnwiit
BOJOHOCHBI TOPH3OHT NPHHAT oaHopoanbiM. M3Menenuns yposus B
Hem He Gonee 20% oT MOUHOCTH, MTO TO3IBOASCT NPHMEHEHHE
JIHHEHHBIX  YpABHCHHH.

Pacuer HAYMHAIOT € MHXHETO BOJOHOCHOTO TOPHM3OHTA, JUIA
KOTOPOro HITEHCHBIIOCTH NEPETEKAHHS Yepe3 NOJOLIBY NIPAKTHYECKH
pasna wymo. Hanpumep, nvers £3=0. Torma, 3mas pexum
nanopusix soj Il ropusonra no cke, 17, 2, 3", npu oJHOpoOAHOM
MOTOKE M OJHOPONHOM CTPOCHUH BOJOHOCHOTO TOPHIOHTA, W3
ypasuenust (18) HaroauM BeMUMHY &,. AHAJOTHYHO 10 JAHHBIM O
pexume poa | manopworo ropuzonta w3 ypapueuus (17) maxomsar
BETHYHHY €,, A JATEM C YHETOM JIAHHBIX O PEKHME TPYHTOBBIX BOJ
M3 ypasHenus (16), 3Has BCIMYMHY £, BLIMHCJAAIOT HHTCHCHBHOCTH
NMMTAHUA TPYHTOBBIX ROJI CBEPXY W.

Hecomuenuo, npenaarmenmm neobxoanuMo onpeaenuTs napa-
METpB J, M}, M3, W ki, HCIONBL3YS IKCHCPHMEHTANBHBIC
JEHBIe Ha pucqcmnw }"rdc-m: W PEe3YALTATHI NPeMeCTBYHONIMX
pekumMibix  HaburoaeHnil.

BechbMa akTyanbHel  BOMpockl O Buibope MecT 3an0keHus
HabmogaTenbHbIX CKBAXKHH, 00 ONpefeieHHH PACCTOAHHA MEKAY
HUMH H OLEHKE HAJACKHOCTH HIOJAINMH— TAMIOHAKA B CKBAXHHAX
HeHabIo1aeMbIX  BOJIOHOCHBIX TOPH3OHTOB,

Oonopodusiii  6000HOCHbITE NAacm ABJAETCA HACTHBIM  CIy4aeM
ueoanopoaHoro. [lpu HezakomoMepHoM pacnpefienenun  crnabo-
NPOHULIAEMBIX NOPOJ1, HX MPOCNOEB B BOAOHOCHOM TOJILE, a Takke
BEINOJIHEHHM  yesoBust  (11) cxema HEOAHOPOAHOTO CTPOEHHS
npeAcTaBngeTcs KBA3IMOAHOPOAHON MM YCAOBHO-OMHOPOIHOM.

Ecan kK ToMy Ke cpelHEB3BEUICHHBIE 1O MoUIHOCTH KoadH-
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UHEHTH! QUABTPAUMH NO TOPHIOHTANH, BLIYMCIEHHBIE COTJIACHO
dopmyne (12), pasnudasorca Mexay coboH Mo ceveHHAM CKBAKHH
menee dem Ha 20%, To HeomHoponHas nO HIBTPAIHOHHBIM
CBOMCTBAM TOJIIA BOJOHOCHBIX TOPOJ 3AMEHAETCH OJHOPOAHOH.
AHANOrHYHbIE KPHTEPHH, TIO3BOJIAIOUIME CYHTATh TOJMLY OJHOPO.-
HOIi, HCMOJIL3YIOTCH W B OTHOLUCHHH BEJIHYMHBI BOONPOBOIUMOCTH
BOJIOHOCHBIX CJI0eB T=Kkm B OTHCAbHBIX CKBAKHHAX (cevenunx
NOTOKOB).

K TOMYy ke HAA0 y4ecTh, YTO NPHMEHEHHE PACCMATPHBAEMOTO
MeTo/ia OleHKH OanaHca TPYHTOBBIX BOJ JOTKHO HAYMHATBCH C
aHANIN3A WX PEKHAMA B OTACABHBIX MemeHTax noroka. Ilpunsas s
KAKI0ro u3 HUX cBOH yepenneHublil koo duument GuibTpatiiu, Mol
JAMEHACM TOJIILY HEOJIHOPOAHOIO CTPOCHHA KYCOYHO-OIHOPO/HON.
[Tony4aemble s Kakmoro ajemMenta 3nauesns xoddduumenTon
YPOBHENPOBOAHOCTH BOJIOHOCHBIX TOMI{ WIH ThE3ONPOBOJAHOCTH
BOJIOHOCHBIX TUTACTOR 3AaTEM HENOCPEJCTBEHHO MCNONL3YIOTCA HA
COOTBETCTBYIOUIMX IEMEHTAX JUIA BHIMHCICHHA BEHYHH THTAHKSA
FPYHTOBBIX BOM CBEPXY H/IH MX MEPETEKANHA N0 cHCTEMe YpanHeHui
(16) —(18).

Koadibunent ypoBHENPoBOAHOCTH BOAOHOCHBIX TOJILL NOPOJ, B
Hn'rnpmx JBHKETCH Tp}'ll‘r{}ﬁ-ai BOMA, HMCCT BHAO

kh,
a=-—", 19
. (19)
Koaduupenr nue3onpopoaHocTd BOAOHOCHBIX TOPHIOHTOR
as=*0, (20)

rae k,——yepenuennnsiit kosppuunent GUaLTPALMK NOPO HANOPHO-
ro BOJAOHOCHOTO TOPUIOHTA; My~ CPEAHAA MOLIHOCTH TOPH3OHTA,
[Tpn ropu3oHTANLHOM BOAOYNOPE M OHOMEPHOM B Njaue
JBHAXCHHH TPYHTOBLIX BOJI, KOIJ1A WIMEHeHue yposua Ah cocrannser
menee 20% ot Ry, npumensercs ypashenue (16), npu Tex xke
CNOBHAX JIBHKCHHS JUIA HANOpHBIX Bon — ypasuedue (17) wan (18),
TH  YPABHCHUA ABIAOTCA JuHEApH3OBAHHBIMM.  Kpurepui mux
OPUMEHEHHMA I8 TPYHTOBBIX Boa - cobuoneHne ycinosus

[(hy=hy) (I + 1) [<4-1074"2, 1)

rae hy, hy—MOMHOCTH TPYHTOBOrO NOTOKA, CHHTAS OT TOPHIOH-
Ta/llbHOrO BOJOYNOpa, B cedenuax (ckpaxuuax) | u 3 ma cpenuwii
MOMEHT Bpemenn (oM. pue. 1, 3); k—cpenunii  KoadduuHeHT
¢uaLTpanMi NOpPON BOAOHOCHOrO ropusouta; [, w0 [, — yKjioHbI
FPYHTOBOTO TMOTOKA B JaHHBIT MOMEHT BPEMEHH COOTBETCTBEHHO
MEX1Y NEPBOH H BTOPOH M MEXKILY BTOPOIl M TPEThEH CKBAXMHAMM.

3T0 yCcNoBHE OTBEYAeT MOTPEIHOCTH pPACYETd MHTEHCHBHOCTH
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nuTanud rpyuroseix soj 0,1 MM/eyT, YTO BnOJSHE NpHEMAEMO A4
NPaKTHEH.
Yepeavenne MomHOCTeH NOTOKA OPOM3BOAHTCA MO (opMye
o hy+2h+h
h :pt"L" '—i;— =2 s (22)
rjae h, — MOLIHOCTE FPYHTOBOTO TIOTOKA B CeueHnH (CKBaXMHE) 2 Ha

TOT *e MOMEHT, 470 H ana ¢k, |, 3,
[Mpu pa3inyuubix paccToOAHHAX Mexay ckB, 1—2 u 2—3, paBHBIX

I, w [,, BmMecTo Ax Byner durypuposartb fc“='r'-—;'!5 u Gopmyiasl a1

O/IHOPOIHBIX BOJIOHOCHBIX TOPHIOHTOB, HCXOMS H3 JIMHeapH3IOBaH-
HbIX YDABHEHHH [BHKCHHA, NPHMYT BHI:

JUIA MHTEHCHMBHOCTH NHTAHHA TPYHTOBBIX IMOTOKOB TPH TOpH-
JOHTANILHOM  BOJIOYNOpe

'n*::l.l.ﬂ!.-'.”,“h’.-‘_.%# Muari=Raavs _Rasri—haen +k Hiye1~Haaey
Ar lep I, l; ¥ Mg :

(23)

IUTE HHTCHCHBHOCTH HHCXOAAUICTO TCPETCKAHMA W3 HANOPHBIX
BO/IOHOCHBIX TOPH3OHTOR BHU3 (npH £,>0) Hin BBepx (npu g, <0):

= Hygor=Maaes _Hawer=Hygrr ) wHagea=Han )

2 I, l, At

oy
thegHrarr=Hauey (24)
Mg
rae k w k,—-cpenunit koapduument GHILTPAUKMK NOPON TPYHTOBO-
ro MOTOKAa B TOPHIOHTANLHOM HANPABACHHH W TO Xe JUIS NOPOJI
HATIOPHOTO BOMOHOCHOTO Topu3onta; ko-—koadhdunmuent dunsrpa-
HHH MOPOJ pa3fendiomero ¢aos (OTHOCHTEARHO BOAOYNMOpa) MO
BEPTHKAIM: hy (4o, Hy 4 — COOTBETCTBEHHO MOIHOCTH FPYHTOBO-
ro MOTOKA M HANOP BOALI B HANOPHOM BOJAOHOCHOM TOpPH3OHTE B
CpeJiHEM CeHEHHH (CKB. 2) HA KOHEYHBIH (5 + 2) MOMEHT NPOMEXKYTKA
spemenn; At hy , Hy ,—T0O ®e HA HAYANBHBIE MOMEHT BPEMEHH;
Mg~ MOILHOCTh PA3IACIAIONIErO CJIOA MOPOJ MM OTHOCHTENLHOTO
BO/IOYNOPA IPYHTOBOTO MOTOKA; MHAeKC (s+ 1) npu Benuumnax h, H
0DOo3HAYACT, YTO OHH OTHOCATCH K CPEIHEMY MOMEHTY [POMEKYTKA
peMenn  Af; unpgekcst 1, 2, 3 obosuawaior HoMepa cedeHHi
(ckpamnn), HY o4 p-—0TMeTKa (HAMoOp) IpyHTOBHIX BOJL B CKB, 2,
Jna cnywaes Oonbiumx  xoaebannii ypoBHedl HIH Hanopos
IPYHTOBBIX BOJI, npesbluatommx 20% MOMHOCTH NMOTOKA, NpHMe-
HAKTCA HEIMHEAPH3OBAHHbIE YPABHEHHA, YIHTHIBAIOIIHE H3IMEHEHHE
MOIMHOCTH MOTOKA W HAaNoOpoB MO MYTH JBHKEHHA BOIBI.
Tak, ans JaHHBIX  yCnOBHIT BMecTO ypaBHewus (23) i
FPYHTOBBIX TIOTOKOB C HAKJIOHHBIM BOJOYNOPOM HMEEM
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AR, K (ﬁ.-zf 1ths e Bt —Hionn  hageithyae
2

W= i, S
” &I‘ ll.:.-r, 2 '*!
xffrz.l'*lwﬁa.!*I)_I‘_kn EE"-I'I'_HZ_".*I.r {25)
I Ry
a BMecto (24) nna HATIOPHLIX MOTOKOB TEPEMEHHON MOIIHOCTH:
kaf mydmaHy ooy =Hy ooy matmyMHy o —Hy 00\ *H,.!_T_;_:El___,_‘_
Ezm.— — e e S 3 . ... == — Al
ol 2 Iy 2 Iy At
by Lawri = Hass (26)
My

B ypasuennax (25) u (26), B orauuue or ypaenenns (23),
CpeanHe MOWHOCTH h,, M M5 3aMEHCHBI COOTBETCTBEHHO HA

hy+h hyth
MOMYCYMMBI  MoIIHOCTEH [MOTOKa B BH/e -‘--:—’- M ._L_;_% "

My -k s+
NOMYCYMMBI - MoOlHOCTEH  nuacra -—‘2 : - 11 52

CKBakHHAM B Kyctax |, 2 m 2, 3 418 IPYHTOBOrO M HANOPHOTO
BOJOHOCHBIX TOPHIOHTOB, BMECTO MOLIHOCTEH FPYHTOBOTO NMOTOKA B
ckB. I, 2, 3 npu ropuioNTANLHOM BOMOYNOPE B3IATHI OTMETKM
yposHed rpyHroBbix Bon HY ... HY..p w HY,., wa cpeaunuii
MoMeHT (s+41). Tlajienne nanopa B pasIe/sMoOMEM ¢1oe (CAYKALIEM
YCAOBHBIM - BOJOYIIOPOM  T'PYHTOBBIX  BOM) B3ATO M0 PAa3HOCTH
HANOPOB  TPYHTOBBIX HY% ..y W NOJACTHAAIONHX HANOPHBIX BOJ
Hj 41 B CKB, 2, 2 Hajl ONHON TUIOCKOCTHIO CpaBHEHUS (M. puc. 4).
[Ip ropusoHTaILHOM BOAOYMOPE ANA  OJHOPOAHOIO BOMO-
HOCHOTO TOPHIONTA (IPYHTOBBIX BOJI) M ONHOMEPHOM [IBHKEHHH HX
B nnane aeicraurensia  GopMysa, yYHTBIBAIOUIAS  HIMEHEHHe

MONHOCTEH TOTOKA 110 NYTH ABWKEHHMA BOJ:
Basea—ha, K (”_f-.-ﬂ_“"iﬂt

AL IR i

BIATLIX 11O

TR M, ~H
el .__1.*;:.’.3-*_*!)JHI:.:,_?-f'..*.P.mﬂ AL (27)

Ona npurojiHa nuis Majbix MouuocTell TFPYHTOBOrO MOTO-
Ka HAH  TOrma, Korjga  wimenewue ypomua AH  cocrasnser
Gonee 20% ot cpenmedi MOUIHOCTH BOAOHOCHOTO TFOPH3OHTA hep-
Ona Takke BLITEKACT W3 HesMHeaph3oBaHHOTO mU(depeHIHab-
HOTO YpaBHEHHA HEYCTAHOBMBILECTOCA [BHXEHHMS NOMIEMHBIX BOJ.

Heyxmepnviit ¢ naane nomok zpyumoevix 600 XapaxkTepulyercs
TEM, 4YTO JIMHHH TOKA B HEM DpACMONAraloTcs B BEPTHKAJILHBIX
NJIOCKOCTAX MM KPHBOJIMHEHABIX MOBEPXHOCTAX, HE MAPATICHEHBIX
Mexay coboil. B nnawe upoekumH nuHHI TOKOB MOTYT HMETh
PAAHANBHO CXOAALILYIOCH, pPaaHaibHO pPACXOMAUIVIOCH, OCECHMMET-
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Pue, 5. Cxemm PACTIOJIONRCHNA | ﬁJ'IIQ-JIEIT{.‘HhIIHI CERARHN npH JII]}"IMQPHUM B naane
NBHACHHE TPYNTOBRIX BOJ

g @ - WIEMEN T BOTONE (g — 110 CXeMe KRAnpaTa, & - npi Meksanpariol Gophe passciiciwl ek, §, -
CHCIEMLE WIEMCHTOB noToRa (6 - no keapparofl ceree, & - npe Hekpanparnall gopsie prIsceni ckRiKun),
I amesent noroxa; 2 cemellcteo aaeMenTon novoka; o AWIKH TOXA FPYNTOBMI BOS B FPANHIE JIEMCHTA
voroka; A rpaninn Gamancoporo paftos;  Foo HABANOAATEARHAN CHRARIHA 00T HOMED

PHYHYKO W ApyriHe GOopMbl KPHBLIX, 3aBUCALIMX OT KOOPAMHAT X, V.
Takue nOTOKH BCTPEHAIOTCA B MIJYUMHAX PeK, KAHAIOB, BOJIOEMOB C
H3OTHYTHIMH BeperaMu u JIpYrux BOJOTOKOB.

Haubonee npoctoit cnocob pacnonoxenns nabniogarensHbIX
CKBAKHH-— 10 KBaJpaTHOH cerke (cM. puc. 5,a,0). B yanax mnepe-
CEYEHHH MPAMBIX JHHWI CETKH HAXOAATCH CKBAXKWHBI HA TPYHTOBBIE
BOJIBL. B npenenax Taxoil ceTKH BHIACNAKOTCA KBAMPATHBIE INEMEHTHI
noToKa, cToponsl KoTopsix pasusl Al. Takas dopma pacrionoxenus
CKBAXWH ya00HA W /18 COCTABJEHHWS TMPOTHO30B H3IMEHEHHA
YPOBHEH TPYHTOBBIX BO/ NPH OpPOLUCHHH, APSHHUPOBAHHW TEPPHTO-
pHii — Ipu U3MEHEHHH [UIOIIAMIHOTO NMHTAHHSA TPYHTOBEIX MOTOKOB.
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MATEHCHBHOCTDL TMTAHWS TPYHTOBLIX BOA JUIA OIHOPOJHOTO
naacra NPH  TOPH3OHTA/NLHOM  BOJIOYHOPE  ONpEjEseTcs, Mno
I'. H. KamenckoMy, B BHJC

. e
Wem = e (‘.—i." H, 4H_), (28)
tne AH,=H, ;,—H, ,— H3IMECHEHHE YPOBHA TPYHTOBbIX BOA B
aneMeHTe notToka ni 3a BpeMs Al (110 neHTpanbHON CKBaXHHE n);
H;~— ypoBeHb I'pyHTOBBIX BOA (OTMeTka 3epkaia Bojbl) B DOKOBRIX
CKBAKMHAX [, BIATBI Ha cpemumii (s+1) MoMeHT npomexyrka
Bpemenn At; H -—yposens (ero ormerka HJA HANoOp BOJAbI) B
UCHTPAJIBHON CKBAXKHHE 1 HA cpennii (s+ 1) MOMenT; ho,— cpeanss
MOUIHOCTE FPYHTOBOIO TOTOKA; 4 4Hcno GOKOBRIX CKBAKHH.

Jlis npon3nonbHOrO pacnofiokenus rpynnsl Habnwogarenbubix
CckBaxuH nepudepuiinbie CkBAXHHBI HaXoaaTca Ha orubalomem Koil-
Type, BIHIKOM K NPaBHILHOMY MHOTOYIOJNLHUKY (MJIH OKPYKHOCTH)
(M. puc. 5, 4,2). [lna nocTpoeHUA pacueTHRIX AEMEHTOB MOTOKA Bhl-
JIiegior lIf.'H'I'[)ilﬂhllh-lE PACHCTHRIC CKBAMRHHE M, KOTOPRIC COCMTHHA-
HoTest ¢ nepuepHitHBIME NPAMBIMH JTTHHAAMM. DTH JHHUK JICNAT
NONOAAM W B HX CCPE/MHAX BOCCTAHABIMBAKOT NEPNCHWKYIAPHI,
nepecedcHns KoTopbix o0pa3yiT MHOTOYTOJAbHUKN ~— KOHTYPBI pac-
HeTHbIX GalaHcoBbIX WIEMEHTOB. TakHe MeMEHTHI 1I0TOKA MOTYT N0~
KPbiTh BCHO OAJAHCOBYIO IUIOMIAAL PACYETHOrO YMACTKA, YACTH WIH
eaoro BoaocObOpa, €cnM HMEETCA JIOCTATOMHOE WYMCIO CKBAXHH.

C  y4eroM M3MCHEHMA MOILHOCTEH MNOTOKA 10  MUIOLIAIM,
OTBEMAIONIEro HEJIMHEAPHIOBAHHOMY YPABHEHUIO HEYCTAHOBHBILIE-
rocs ABHKEHUSA, 1IPH OJHOPOHOM CTPOCHHH BOAOHOCHBIX TOPH3OH-
TOB, B OOLUEM cayvae AN NATH CKBAXKHH, T. €. MMEMEHTa MOTOKA,
OyneM uMers cneayloumyo pacueTnyio dopmyay:

AH., k i+, Iyt h,
w= u_ﬂ..fp- = ﬁ.[ﬂ] '_L";I "(f‘l _Hn}'l"b ‘“l"h‘ (Hz_‘HH}""
+etM e (Hy )+ " (- H,}] +e,, (29)
P d

rae F-—mjiowmans pacueTtHoro jieMeHTa MoToKa, onpeaenseMas
MnaHuMeTpoM. Ha ueprexe; h,, h,, h;, h, — MolHocTH BOAOHOCHO-
ro ropusonta B ckB, [, 2, 23, 4; h, —™MOHUIHOCTL TOrO0 *e
BOJIOHOCHOT'O FOPU3OHTA B LieHTpanbHOH ckpaxune n; H, — yposeHn
(OTMeTKA) MM Hanop BOJAOHOCHOIO TOPH3OHTA B HECHTPanbHOH
ckBawune n; H,, H,, H,, H,—ypoBau (oTmerkH) 3epkana
rpynToBeix Bon B Gokomwix ckB. 1, 2, 3, 4; a,, b, ¢, d— nnmnsl
CTopoH anementa movoka; [, , I, I, [,—paccroauus mexmy
HEHTpalNbHOH n M OGOKOBbIMM CKBakMHaMH [ Yucio OOKOBBIX
CKBAXHH —oT 3 no 4. 6: uuaexc {.s'+ 1) npu h n H obo3navaer, yto
OHH OTHOCHTCA K CpPe/THEMY MOMEHTY DpPOMEXYTKa BpeMcHd Al
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Hua bonee To4HOro pacuyera cpejiHe-
10 HIMEHEHHS 3a11aCOB TPYHTOBBIX BOM B
IEMEHTE MOXHO NpUMeHHTH dopmyny

ZAH +EZwmAH,
Fﬁﬂcpnzu"m‘ T ﬂm " (30)

rne  AH,, - ycpelHeHHOEe H3IMEeHeHHe
YPOBHS BOJbLI B 3/IeMelTe NOTOKa 13a
Bpems At ©,—4acThb TIOWAAN HIEMCH-
Ta NOTOKA, HA KOTOPYIO PacnpocTpaHs-
CTCH WIMEHEHHE YPOBHA, Onpeac/icHHOE
0 lEHTpaJibHOW ckBaxune n; AH, n
AH,—wu3iMeHenHe YpPOBHA TPYHTOBBIX
BOJ 110 OJIHO#H W3 DOKOBBIX | M LEHTPaJib-
HOH n CKBaXuHAM 3a BpeMs Al ©,—
MACTEL IJIOMIANM ANEMEHTA TMOTOKA, Ha
KOTOPYIO Eacnpnwpanamrcn Nanuble
nabmogenud no oanoit U3 GOKOBBIX K
HeHTpanLHOR ckBakuHam; =1, 2, 3,
4 —nomepa BOKOBBIX CKBaXKH; Q=X
AH —cpeee  W3IMEHEHME  YPOBHA
rPYHTOBBIX BOJ 3a Bpems Al B npenenax

!

d1
Ty BN, U773
=4 5 [30]s

Puc, 6, PacyetHan cxema ans
ONPEACICHHA YCPCANCHHOMD 1o
NAGIIAAY BAMCHEHWR YpOBHA
TPYHTORMX BOA B WICMCHTC
NOTOKH:

13— qactin NAGLIAEN VieMeinia noTo-
K. M EOTOPME PACHPOCTRAMIIGTON ¥o-

gmlwum-m [ETCTTHTE R Y 5 Wi
Wy F—wy, A=y Feaw ) £--

ale
B IATeaLHAR CRuaRuHA B BT LI

(31)

Jdng onpepenenns vacred ©; nuouanaw snemenrta (cMm. puc. 6)
noctynawor Tak., K cepeaunaM BCHOMOTATeAbHBLIX JMHMI, coeju-
Haolmx ckb, 1, 2, 3 U 4 ¢ ueHTpansHON n, BOCCTAHABJAHBAIOT
nepneHaukyaspsr B8 Todkax 1, 2, 3" n 4'. 3arem BoccranaBaMparoT
HEPNeIHKYASPBl K CEPEMHAM OTPEIKOB MEK/AY 3THMH TOMKAMH M
nenTpanuuoil  ckBakunoi, Ilepecewenus nepneHaMKyNspoB, Kak
YKa3dHO Ha puc, 6, NO3BOJIAIOT OKOHTYPHTHL MJIOMWIAAM ©; H ©,, HA
KOTOPBIC PAcnpoOCTPAHAIOTCH MOKAIAHMA COOTBETCTBYIOLIMX CKBa-
KHH M3 JAanHoH rpynnbl. bokobble cTopoHbl Tpaneudit o; (oM.
pHC. 6) HAXOAAT € NMOMOUILIO NEPHEHIUKYIAPOB, BOIBEAEHHBIX M3
cepenuH nummit 1'—2'; 2'—3'; 3'—4'; 4'—1".

Takum oOpazoM, WIMEpEeHHMs YpPOBHA TDYHTOBLIX BOJ BeJH-
uniot AH, pacnpocrpanfiorcd HA naouw@aak ©, A4 BEJIHYH-
noit AH (B Toukax 1’, 2', 3, 4) —ma nnowanu Tpanemmit ©,, ©,,
Wy H 04

B cnywasx nepeMeHHOro MmO MMOW@AH WIEMEHTa 3HAYEHHA
BOJIOOTAAYH HOPOJI WIH HEJAOCTATKA WX HACHINEHWA |, OH
OTIpEIENACTCA OKOJIO KaX[AOH CKBAKHHBI IKCIEPHMEHTANbHO (Ha-
NpUMEpP, ¢ MNOMOLILI0 HabMOAEHHMH 34 BJAXKHOCTBIO NOpOJ 1O
BEPTHKA/IM ¥ JJAHHBIX O KOJeDaHMH YPOBHA I'PYHTOBBIX BOM). 3atem
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3TOT nNapaMmerp mnojctasnsioT B GQopMmyny (30) B kavecrse
COMHOXHTEns mnepen Benwunnamu AH o, w AH,.

Meroa anaanTndeckux pemennii iddepentHaIbHBIX  ypaBHenH
HEYCTAHOBMBILICTOCH /IBHACHHA

Cymuocth MeTo/1d CBOJIMTCS K HAXOXKJeHWIO pewennii Judie-
PEHLMAMBLHBIX YPABHEHHH HEYCTAHOBHBLIErocs ABHMKeHHs Tuna (1),
(2) W HX NPHMEHEHHIO K pacyeTaM MHTAHHA TIPH 3HAYHTENLHOM
YHPOIIEHHH YCnoBui QuipTpaurd (NpH 3TOM YYHTLIBAKOT CTENEHb
HEOJHOPO/JHOCTH NOPOJ, FPAHHYHBIE YCJIOBHA, 4acTO TPHMEHSHOT
nuHeapu3aumio ypasHenwit W 1. A.). [lonywaemeie pewmenns s
3a/IaHHEIX CXEM (UILTPamH (puc. 7) YAOBAETBOPAIOT HAYANBHLIM H
FPAHHYHBEIM YCJIOBHAM HEYCTAHOBMBLIErOCH JIBHXKEHHS, SRJIAIOTCH
HENOCPE/ICTBEHHO pacHeTHRIMU  (OpMYyJamMH JUIA  pellienHs  ce-
JYHILLHX IIPHK'FH'!ECKHK Ia1a4. ” llpﬂ]’llﬂ-ﬂ-ﬂ H3MEHCHHA NMOJOKEHHA
YPOBHS TPYHTOBBLIX BOJ; 2) OUEHKH IHAPOreo/OrHYECKHX Mapamer-
POB 1 3eMenTOB Duanca rPYHTOBBIX B MEXIINACTOBBIX HATIOPHBIX
BOJI 110 anHeiM 0 HX pexume. [leppas rpynna obbennuser npsamMbie
3ana4u, Bropas — obparHbie.

Ha npakruke B GoNbIIMHCTBE CAYHAeB HEOMHOPOIHOE CTpPOEHHE
BOJIOHOCHBIX  TOJILL NOPOJ  NPHBOAHTCA K  OAHOPOAHOMY MM
YCJHOBHO=0/IHOPOJIOMY, MTO  pacilMpsieT npeiesbl INpPUMEHEHHS
paccmatpupaemoro Metona. Jlns  npuMeHeHHs  HTOro  MeETOd
Tpebyerca Menbine HAGIOJAATENLHBIX CKBAXHH, YeM JUIS MeToja
KOHCYHBIX pH.'SHGCTEﬁ. MOABJIACTCH BOIMOKHOCTL Nyres pelicHuA
oOpathbIX 3a1a4 0DOHTHCH NPEHMYLUIECTBEHHO JAHHBIMH PEKHMHBIX
nabnofiennii no OoJsiee DNPOCTBIM M MAJIOMHCIIEHHBIM  CXEMaM
Pacnono’enns W coctapa HAOMIOJATENLHBIX CKBAKHH JUIA OlEHKH
nutauus M Oananca rpynToBeix Boa. Paccmotpum  ocobenHocTH
merona Bonce noapoGHO.

Ounomepuoe ueycTaHOBHBINEECH JIBHKEHHE TIPYHTOBBIX BOJ
B OIHOPOJIHOM B (pHILTPALUHOHHOM OTHOLICHUH BOJOHOCHOM
FOPU3IONTE NPH  FOPHIOHTANILHOM Bojoynope, no byccunecky,

ONHCKIBARTCH Tak:
l/ i i
ey’ -f'-(h ‘;’-‘_) +w. (32)

it dx )\ dx

Ecnu neperexanusi no BEpPTHKAIM HET, TO BeJMMHHA £ OTCYT-
CTBYET M/IH BLIYHCISETCH COBMECTHO C W.

[To C. ®. ApepbaHoBy, 118 caMbIX HeONATONPHATHBIX M PEKO
BCTPEYAIOLIMXCA CAy4aeB OMMOKM OT 3aMens! weauneinoro mudide-
peHuMancHoro ypapHeHus (32) nuuednwsiM  (33) npM  H3ydeHHH
pekHma M Danadca TpYHTOBBIX BOJ Haxomarca B npenesax 20%,
YTO TIPH YYETe TOMHOCTH HCXOMHBIX JIAHHKIX (kﬁ h:p» p] BIIOJIHE
nonycrumo. OOwiiHO owwmOka B pacuere BENHYMHBI A OT 3TOTO
nonyiieaus Oyler MeHbIe YKa3saHHOM,
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f 'I‘l"i-'blr‘-lr'bl :‘:'

X 0
E2)y brds RN Brds B2ds

Puc. 7. Pacuernble  cXeMbl  JIBIGKCHHS  TPYHTOBMX  BOJ  JUIA  NONYOrpaHH4eH-
HOTO  NOTOKH {'u] MAKCTA-MONOCK, OrPAHHYCHHOTO ¢ JABYX CTOPOH PEKAMEH {!5'}T
NAGCTU-NOAOCH € OAHOH nenponmiaeModl rpanHuei (8) W HEOTPARMYEHHOTO NO-
rokn (&)

1 nil-;ll,l""h;"llr“nl:‘ﬂm W AGHGCH G [“'I-Pm'll.l. J— Fh!l Hﬂlu.‘lhllﬂn “ﬂﬂ]l]lnp', j"' m.‘ﬂﬂﬂ'll'ﬂﬂlmlﬂ?"m ﬂﬂpﬂ.ﬂu;
45 wponmd TRPYWIONME DOS NA MOMEHIW Rpesend (F =10, 5= =)

AH,m ol
2,2
1,8
i 14
4\'\-
EIH \"\ 1
hil? gV

=AH ¥ Mo,
EE e
0
: :
'*‘”iﬂ*—*l 4t Aty 4, | MeenH

=) B B

Puc. 8. Ipadukn konebGuHns yposus rpynToBsX Boa B HavaabuoM (1), cpentem (2) n
Hawbotee yaaneHHom ot pekd (3) cevennm (cm. puc. 7,a)
0 OY". rosEH MCIpEMYMDR VPORNA TPYHTORMN BOd

Jlna npakTHEM TMAPOTEOJOrHYCCKHX PAcYCTOB BMECTO YpaBHe-
g (32) ynobnee Henosb3oBaTh JIMHEHHoe JH(depenuHansHoe
ypaBHeHHe B2
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M _OH v (33)

o

ki,
TRe 4= —E- kodhDUIMEHT  YPOBHENPOBOAHOCTH  IPYHTOBOTO

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

Ilpx pewenHH NpakTHYECKHX 337124 NIHPOKO NIPHMEHACTCH MEeTOJ
Cyneprno3Humun  (HanoxeHnust QUILTPALHOHHBIX TeycHuit), Bmecro
ypaBHenus (33) npuMeEHSOT JMHeHHOe ypaBHEHHE BHJA

2
%H - ﬂ_"‘f.'f.b e (34)
t 0x TR

rne AH=H—-H, H,=H|(x, 0)—nanop Boan B ceveHdHd X B
HA4aJBHBI MOMEHT BpeMeHH [=0; w-——HHTEHCHBHOCTH NHTAHHA
TPYHTOBBIX BOJI CBCPXY IPH OTCYTCIBHA MHTAHMA B HAYaJbHBIH
Moment w, =0 (npu ¢=0) waM HIMEHEHHC STOH HHTEHCHBHOCTH
NUTAHKS Aw NpH HANHYHKH HAYAJLHOTO NHTAHWS W, B YKa3auHblil
MOMeEHT, mnpudeM w=w_+Aw;, &- HUTEHCHBHOCTHL NepeTeKanus
TPYHTOBBIX BOJ Y€pe3 MOJ0MIBY BOJOHOCHOTO TOPH3IOHTA, €CIH NPH
t=0 nepBonavyanbLHAS HHTEHCHBHOCTH mneperekanus O6buta pasHa
Hymo, 1. e. £,=0, npuiem £=g,+ A, Ae —npupaiienne ycpeaHen-
HO# HS"I'EHCHBHG'E'I‘H neperekaHHA NpH nepexojie BO Bpemenn ot (<0
K >0

[lpi pacyere HHTEHCHBHOCTH THTAHWA CBEPXY MM CPEAHEro
nepeTekannd BHM3, T.e. BEJHMHH W W €., HAJ0 ONEPHPOBATH
npupatieHdamMi yposua A H 3a spems Af, 3HaTh U3IMEHEHHE HX BO
BPEMCHH M B NPOCTPAHCTBE, @ TAKXKe HMeTh JAHHbIE O HAYAILHBIX
BEJIMYMHAX W, H £, OTBeHarOIMX YycpeaHeHHbIM 3a Bpems At
IHAYCHUAM HHTCHCUBHOCTH NHTAHWS M IepeTekaHHs 3a npesuie-
CTBYIOMIMH TepHO BpeMeHH, KOrja ABWxenHe Boj ObuIO yCraHo-
BUBILIMMCH.

B muddepenumansupix ypasuenusx (1), (32) —(34) senuunun w
H & NPHHATBL KYCOYHO-NOCTOMHHBIMM B TeHeHHe pacueTHOro
npoMexkyrka ppeMen . Ho Tak kak B peanbHBIX YCIOBHAX
YKa3aHHbIC BeJHUYMHBL H3MelnoTes o1 0 10w, (obbvno npw
noabeme ypopHst) Wi ot 0 40 W, =U,., (IpH cnage ypoBHS
dHAMOTHYHO BT'BMY HE HCEMHOMCHO TAKOE e HIMEHEHHE BEJTHYHHKI
E), TO B CYLIHOCTH PacyeTHbLIE BeJMYHHLI W M £ NpeCTaBIfIOT COBOI
yCpeaHeHHbIe HHTEHCHBHOCTH 3a BpeM# [ npoTeKaHus paccMartpH-
BaeMbIx npoieccoB. [1pu 9ToM MakcHManbibie 3HaveHus W, W €.,
MpUypoUeHbl K TOYKaM nepernba pocxoxsuieidl kpusod AH (1), a
MHHUMAJILHBIE — W00 = =¥, @ TaKke £, — K TO4kaMm mneperuba
HHCXOMALIEH KPHUBOH 3a PpacueTHBIA NEPHOA BpeMeHH (.

Hynepbie 3na4eHns OpJMHAT KPHBOH BpemeHHOro xosnebanus
ypoBHs TpyHToBbiX Box AH(x, t)=0 npuypouennl K MoMeHTam
IKCTPEMYMOB, T.€ K MHHAMYMaM HAM MAKCHMYMaM YpOBHH
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(puc. 8). Takwe wuHIepnpeTaiMu KPHUBBIX YPOBHA MAeHCTBHTE/lhHEI
NPEHMYIISCTBEHHO UIA BOJIOpA3Ae/ibHOTO THIA PEAMMA TPYHTOBLIX
BO/I. JUIA KOTOPOTO pOJib TFOPH30HTAJbHRX OOKOBBIX NPHTOKA H
oTToka BOA B Oanance MuuMManbHa. Jlns npudpexHoro THna
]]E}Kl‘r.'vla, TECHO CBAZAHHOTIO C© H3IMCHEHHMAMHM TDPH30H1'UB BOJIBI B
peKax, KaHanax ¥ BOJOXPAHWIMILAX, YKa3aHHas ocobeHHOCTh
pacnpesneneHus BO BpeMeHH HHTEHCHBHOCTH NHTAaHHA MIH Tiepe-
TekaHUA Moxer He cobaoaarses.

Jns npubpexnoro THna pekumMa ypoBHA PYHTOBBIX BOJ HA4ano
koopaMuar AH, ( OTMEYalOT B MOMEHT OKOHYaHWA YCTAHOBHB-
MErOCH ABHKEHHS BOJ, KOTOPbIE JANMTENbHOE BpeMsA HE Bbl3bIBaJIH
CYHIECTBEHHBIX HWIMCHEHHH YPOBHA BO BPEMEHHM B TOM XKE CCHEHHM,
Takoit MomenT oTBeuaeT Havany NoabeMa WIK CIANA YPOBHA HA
Ipanlile TIOTOKA HWAM B HHXHeM no noroxy cevenuu. Cnenopa-
re/ibio, pacueTHble NPOMEXYTKH BpeMeHu [ JINA BOJOPAa3IeNbHOTO
IHIlA PEKUMA COBNEMAIOT C NPOMEKYTKAMH BPEMEHH HENpPephiBHbIX
MOILEMOB WM CNAfIoB YPOBHEH,

[Tpuinak  BHKEHHA BOJBL, OJM3KOr0 K YCTAHOBHBILCMYCA B
KOHIIE NEPBOA CTYNEHH NOALEMA MAKM Ccnana,— jatyxanue koneba-
HUi yposHs BO BeeX HabniopatenbubiX ckBaxunax. Kpurepuit ana
BLINBJIEHHA MOMEHTA, OJIM3IKOTO K YCTAHOBHMBLIEMYCH JIBHAKCHHIO, —
co0uto/ieHHe HepaBeHcTBA, TOJYHMEHHOTO € MCMONBIOBAHHEM BEJIH-
uiHbl BpeMenn crabuanzaumn, no C. @, Apepsanosy:

1% Sl oy
kb, a

t 21, ; (35)

rj1e ty —— NPOACHAKUTENbHOCTL NEPBOH CTYIEHH NoaAbeMa WM cnaja
ypoBus B HauagbHoMm cedvennH x=0 or Hymx po abconwTHOro
MAKCHMYMA HJIM MHHEHMYMA; T,-—Bpems ctabuan3alim noroka, 3a
KOTOPOE NOTOK KOHEHHOH [UTHHBL NOC/AS BO3MYIICHHA [OCTHTACT
HoBoOro Oonee HMAM MeHee CTAIHOHAPHOIO PekHMA.

fipwaep. i necdansix nopog A, =30 m; unlll.TiI Hﬁlﬁﬂiazzmﬂ meyT,
x

v=100m. Torma no dopmyne (35) noaywacm T,= —=— -=5c¢yr. 10T
a 2000

PeIVILTAT YKAIBIBACT, MTO 4CPe3 S CYT NOCHe BOIMYLICHHA MOTOKA B DONOCE

umpinoil 100 M, cHHTAR OT FPaHHUB TOTOKA, NOAOKCHHE YPOBHA OTHOCHIC/IBHO

crabuananpyerca. MMpepraraempift pmibop Havama koopaunatr Al 1 B IKcTpeMyMe
YPOBHA MOKHO CHHTATH ONPABIAHHBIM, SC/IH HHTEPBAIL BPEMEHH MeR1y CMEKHbIMH
IKCTPCMYMAMM  DaBkbl WM Gosbiie 5 cyT (AN Aannoio mpHMEp).

[lpu cyrammucTom coctase nopon mumeem: k=10 Mleyr; h =30 M, p=0,05 u
a=600 mPicyr, Ua dopmyant (35) nonyuaem 1,217 cyr.

B nanbueiitiieM MBI OrpaHHuMHMCH TPeMs CXeMaMH JIBHXKEHHHA
NOA3eMHBIX BOM: |) NoNyorpaHHYeHHbIM MOTOKOM; 2) OrpaHHyeH-
HbBIM C JABYX CIrOpPOH NOTOKOM KoHeYHOH anuubl [, 3) HeorpaHu-
YeHHbIM noTokoMm (eM. puc. 7). Ilpu sroM u3 npeanocnenuero
MOATHIIA  BBITEKAET CXeMAa NJacra-nojockl (CHMMETpHYHOTO mNo-
TOKa).
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Pacuemuvie cxemol deuncenus pynmossix sod 0e3 nepemexanus
8 nodcmuaalowjue B00OHOCHBIE 20PUIOHMbI

Hoayoepanuvennviit nomox epyumoesix 60d (cM. puc. 7,a) B
ECTECTBEHHBIX H HapYUIEHHBIX YCJOBHAX PacnpocTpaHel BechMa
mwHpoko. K 2roll cxeme Moryt OmThb OTHeCEHBI Cly4aH, KOrjaa
paccTOSHME OT PAcYeTHOro CedeHMs X 10 BTOPOH rpaHuilkl NOTOKa B
3 u Ooslee pa3 npeBbliliaeT paccTOAHHE 10 NEPBOIl rpaHHukl NOTOKA.

HukHUMH rpanuiamMi no JIBHKEHWIO NOTOKA MOIYT CAYKHTh
peka, KaWan, ype3 BOJIOXpaHWIMILA HIM JAPYrod BOJOEM, BCKphI-
BAIOWIHI BOJOHOCHKIA rOpPH3OHT, 3a rpanuIly OJIHOMEpPHOroO MOTOKA
MOXHO TAKkKe NPHHATH ero BepTHKankLHoe cedenne x =0, nepnen-
JNHKYJAPHOE K JIHHHAM TOKa B TUiaHe, co 3Ha4uTenbno Oosee
HHTEHCHBHBIMH KOonebanusMH YPOBHA BOJILI, YeM H3MEHEHHSA YPOBHSA
B pacueTHOM cevenuu X. [1pH aTOM B HavaNbHBIA MOMEHT BpEMEHH
(=0 WIH HECKOJNBKO paHee /ABWXeHHe BOABI ObinO OiM3KO K
YCTAHOBHBILEMYCSH, KOTIa HIMEHEHHAMMU YPOBHA BO BpeMeHH MOXKHO
npexcdpedk.

[Mpuuunoit Oosnee peskoro kojebaHus YpOBHA B HUKHEH no
NOTOKY CKBakuHe npu x=0 (cM. puc. 7) Mower ObITh YCHIEHHAs
MeCTHAs HHOHALTPALMA BOJ € NOBEPXHOCTH BOIMIH 3TOH CKBAKHHbI
MW TOBBINIEHHOE TIPOTHB CPeHEro no IIOIAAH HcllapeHHe ¢
jepkana TpyHTOBBIX Boj. OObIMHO KOHTYp miowajieit (Joros w
JpYrux noHWKenuil) ¢ aHoOMaJIbHO TNOBLILICHHONH HHDHALTpanuei
MKW HenapeneM Jlosken OwiTh OJIM30K K OpSAMOJIMHEHHOMY B
naaue.

Brusnue pasjivMHoro yanenus pacHeTHOro Ha4alhHOTO CeveHus
noroka x=0 (pexuMibie JaHHBIE NO KOTOPOMY HCMONBLAIYIOTCH B
KauecTBE TIPaHHYHOIO YC/AOBHA) OT THAPABJHYECKOH TrpaHMilbl
NOTOKA, a Takke JIOKAa3aTeALCTBO BO3IMOKHOCTH TPHMEHEHHSA
ypasueHna (36) ansa mepHoaoB cnana ypoBHS, HEMOCPEICTBEHHO
CHenYIOUIMX Mocie IKCTPeManbHOTro ypoBHA, nojapobuo paccmor-
penbl apropom B pabote [4]. _

HAna kpaesmix ycnoeuit: =0, AH=0- wavanwuoe yciaosue;
t>0, x=0, AH=»bt (rge b—nocrosnuas BO BpeMEHM CKOpPOCTh
(IMHEHnOro) H3MCHCHHA YPOBHA Ha rpaHulie notoka), >0, x=o0,

dAH
> g =0 -—rpannunsie ycnopud. Peennem ypasueund (34) npu =0

byner dopmyna
AH-AHR()
1-R(\) '

rie ﬁH-—--mMGHEHHe YPOBHS IPYHTOBBIX BOJ B CEMEHHH X 32 Bpems
t; AH®=bt— w3menenne ypoBHus BDJ'], HAa TpaHHie NOTOoKa HIH B

(36)

wi=

HauyaibHOM cevenu (x=0); A= — Y., X—paccTosuMe AAHHOIO
2 at
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TabGauua 1
Juavenns Gyusuan R(4)

L RiL) A RiL) A R\
] 1,000 0,19 0,639 0,42 0,349
0,01 0,978 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 0,592 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, 209
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 0,813 0,28 0,509 1,0 0,0568
0,10 0,794 0,29 0,496 1, D.[IJQHS
0,11 0,773 0,30 0,483 1,2 0,0272
0.12 0,757 0,32 0,458 1,3 0,0184
0,13 0,739 0,34 434 1.4 0,0122
0,14 0,721 0,36 0412 1,5 0,0080
015 0,704 0,38 0,391 2.0 0,00076
0,16 0,687 Il 0.40 0,370 2.5 0,000043
0,17 0,670 0,41 0,359
0.18 0,654

2
Mpusmedanue RA) =T erledw|l 4207 Jerfe ) - ‘f—""'l’-
\F‘

CCHEHHA (CKBAXWHLI) OT IPaHHUbl MOTOKA HJIH HAYAJIBLHOTO CeYeHWs
(v=0); R(A)—unrerpanpuas ¢yHKuMs, 3HAYEHHSs KOTOPOH mnpH-
pesiensl B Tadu. |

B kauecTBe MCXOAHBIX JIAHHBIX JUIS pacuera w HeoOxoammo

kh,
AHATH Coeyoline seanduun: P, AH, AH=bi; =~-£:". X, L

Ipu x;{4—:—5}\/ﬁ dopmyna (36) npespamaercs B Gosee
HPOCTYIO:

wi=pA I, (37)
KOTOpas B.EHI:TBH rejibHa Ul [0AyorpaHH4eHHOTO HOTOKA.
[pu AH® =0 npu orcyrcreun KoneGanuit yposHs Ha rpaumnie n3
Gopmyast (36) mosyuum
e L
Wi = (=R’ (38)

4TO OTBedaeT ciy4aio KojebGaHMH YpOBHA TPYHTOBBIX BOJ B
npubOpekHON 30HE TONLKO MO/ BAHAHHEM MHTAHHA TPYHTOBOTO
MOTOKA CBEPXY WJIH €ro W3MEeHEHHs BO BpEMEHH.

Takum obpazoM, npuMeHSTH hopMyny {fe} MOXKHO U1 11000r o
OTpe3ka CTBOpa Hal/O/IaTeIbHBIX CKBAaXHH, COBNAfAIoIEro ¢
[aBHBIM HanpapieHHeM OJHOMEPHOTO JIBMKEHMA BOJbI, €C/H B
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Ha4YanbHBIH MOMEHT BpeMmend (npu (=0) ABHXKeHHe Ha JAHHOM
oTpe3ske crBopa Onlo OAM3KO K ycTaHOBHMBILEMYcs, a KonebaHus
YPOBHA B pacyeTHOH CKBAXWHE B TOH MM HHOH Mepe lnpeonpese-
NANHChE HIMEHECHHEM YPOBHA B HHAHCH 1O NOTOKY CKBAKHHE.

CpasHense pacyeTHOH BEJHYHHBI NHTAHHA TPYHTOBBIX BOJ W,
nonyyeHHoi no gopmyne (36), Hexonds W3 NAHHBIX peXHMA BOJ HA
rpaHuIe NOTOKA W JAHHRIX O KoneDaHWH YPOBHA B PACYCTHOM
CKBAXKHHE, C ApPYroil pacyeTHOH BEIHYWHOH W', NonyuyeHHoH Nno TOoH
#e¢ QopMyne, HO MCXOAR M3 PEAUMHBIX JAHHLIX HHAHEH 10 NOTOKY
H pAacyeTHOl CKBAXHH, YKA34J10 HAa Ccheayrollee.

I. MMorpemHocTs BENHYHHBLI W, BOJHHKAIOWAN OT 3aMEHKI
rpaHHYHOro ycnoBusa rpadgukoM koneOaHua ypoBHA B HHKHEH no
noToky ckpakuue, Oyner menee 20% (yro nponyerumo s

 me — al
PErHOHANIBHOW  Onenkn), ecnu: mnapamerp Dypve Fy=-—- . He

(Ax)*
_AH(x,, 1)
X AH(x; 1)

2. Mapamerp @ypwe F, moxker Owmrh M Oonkiie eHHHIL
(nanpumep, pasubii 3), Ho Torma ¥ nonkuo GuTe He Gonee 1,2 u
n=101=1,1.

3. OrHocHTENBHAS TOFPEIIHOCTL  PACYETA BEJUYMMHBL [HTAHHA
FPYHTOBBIX BOJA WI MO JIBYM CKBAKHHAM 1pH OJHMX H Tex xe
AH(x,, 1
naveHuax Fy u 1 1eM MeEHbIle, 4eM MeHbIlE BETHYHHA erHL’ ’%

Xy
MM pasHHUA MEKIY HIMEHCHHAMH YpOBHH B O0CHX CKBAXHHAX.

Hoayoepanunennbiit ROMOK 2PYRMOGHIX 600 NPUOPENCHBIX F0H, TIE
pasBur npuOpPeXHBIA THII peXHMA TPYHTOBHIX BOJ. 3/eCh CKalhi-
BACTCH BJIMAHHE NPEINECTBYIOIMX PACUETHOMY MOMEHTY BpPEMEHH [
cTyneHeit noabeMa MM cnaja ypoBHeHd rpyHTOBBIX BOJ B HAYANIb-
HOM ceveHHH X =0, Taxke BOIMONKHO BJIMSIHHE BCEX NPE/ILECTBYIO-
IHX CTYneHeH HHTEHCHBHOCTH TNHTAHMA M HCNAPEHHS C YpOBHA
rPYHTOBRIX BOJ.

C nomoubio MeToma cyneprnoswiud Obuia noayvena dopmyna
A cnyyas  oaHoro wWianoma  rpadmka  xoneGanMs  ypoBHs B
HAYAMLHOM ceveHHH

AH=bIR(\)+(by=b)(t=1,) R(x, t=1,)+=[1= R(N)] +

Gonee |;

M (- t,) (1= R 1—1,)]) (39)

rne b, b, - - cKOpPOCThL NUHEIHHOrO U3IMEHEHHS YPOBHA FPYHTOBKIX BOJI
COOTBETCTBEHHO B HA¥aNbHBIA f, W cheqylollmii (f1—1,) nepuoaml
NObEMA MIM CTAjia YpOBHSA, W, W, CpEJHHE HHTEHCHBHOCTH
UHTAHKA TPYHTOBBIX BOJI CBEPXY, MMEIOIIHE MECTO COOTBETCTBEHHO
B mepHomml f; u (1—1y).
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3uavenus R(L) u R(x, 1—1,) Haxopsar no tabn. 1. Aprymenrs
ITHX ﬁ:-yﬂxlmu

=t by RW=R(3)
R(A)= R(zﬂ_h}) R(x, 1—1,).

[To dopmyne (36) onpeaensioT BeJHYUHY W, 3aTEM H3 YPAaBHEeHH A
(39) naxomst w,.

Ocxosanuem s sribopa pacyerHoit dopmynnt (39) Moxer
CAYKHTHL HepaseHCTBO (35), B KOoTOpoe BMecTO [, HEODXOJMMO
NOJACTABMIL  Benuuuny ( (pacuerHoe Bpems). Eciau nocneanss
okakercs Doablue BeNHYMHBI T,, TO npumenenue Gopmynnt (39) ue
Bul3oBeT comMHenmil, B nporusnom ciywae, npu [<T,, MOXHO
OrPANHYMTECH TIEPBOH CTYNEHBLIO TOABEMA HWAW Cclaja YpOBHA B
HAYAJIBHOM (HA TPAHMIE) CEYECHHH MOTOKA W MPHMEHHTL opMy
(36) ana nepsoil cryneHH HenpephiBHOTO (JIMHeHHOrO BO BpEMf:EIIS
noabema wian cnajga yposus. Ilpunss (=r,, AH(x, t;), sbiuncasior
BEJHYHHY W, CTPOTO OTBEHAIOUIYI0 TNEepBOH CTYNEHH H3IMEHEHHA
YPOBHA TPYHTOBBIX BOJL.

Ocpannennvtit nomox  (eM.  puc, 7,06, 6) nojpasjiensiercs Ha
Mesaypeunsiii norok (cMm. puc. 7,6), mnacr-nojiocy ¢ oaHOH
HETIPOHMIAEMON rpanunei (cM. pHc. 7,6 ) W MJIACT-NON0CY, OIPaAHH-
MeHHBIR  HOATOPHBIM  tieidoM (Ha ero KOHTaKTe ¢ paBHHHOIN
PAIHOCTh MEK/IY TOPHIOHTANLHBIMH TIPHTOKOM H OTTOKOM BOJL B
yiKOH moJjioce paBHa HYJIO).

I1p|¢ caeiylommx kpaesnix yenosuax: =0, AH=0, >0, x=0
AH=ht; 1>0, x=1I, AH=b,t pewienmem ypasuenua (34) npn £= 0
Oyaer opMyna, HpeACTaBACHHAS OTHOCHIENbHO Wi B BHe

AH-[AHSA-AHB+AHTR(M)]

W= = (2R )< (A~ B) ‘ (40)

rae AH=AH(x, t)— n3MeHenHe ypoBHS TPYHTOBBIX BOJI B CeueHMM
X 3 spema f; AHU=bit; AH3=b,l, 12=_'::“L- Ay slts,

T s
2wy 2+x,
A== =i hg=—=; A=R(A,)=R(A;); B=R()L,)—R(As); {— pac-
4= 2 ,r'rm' - 2\/‘ { 2) { ) [ﬁ) { ] p
CTOANHE ME)RJI}’ PEKaMH HITH ,ILPEHEIMH.
Hdna onpenenenua no Gopmyne (40) senuuunst wt neobxoanmo

mate: p, AH, AHY, AHY, x, I, a=%‘! u t. Konebanus ypoBHs B

oDeHx ApeHax AOJDKHbI TIOAYHHATLCH 3AKOHY NpPAMOH.
PaccMoTpeHHas cxeMa KOpOTKOro noroka yaobsa and pacyera
MATAHUA TPYHTOBBIX BOJI Ha HELIMPOKHX MEXIypeubHX HIH MeKy
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ApeHaMH, Ha NAOLIAAb KOTOPHIX pacnpocTpaHsercd BiusHue obenx
JpeH ¢ IPOW3BOJILHBIM PEXHMOM HX FOPH30HTOB BOJB. Hanpumep,
K TAKOMY THIIY TOTOKA MBI NPHXOAHM, KOTAAa paccTOAHHE MEXay
apedaMu | Oosbllle pacCTOAHHA X OT PacyeTHOH CKBAXHHBI JI0
NepBoif pekd B 3 HIM MeHee pas.

Cxema naacm-nogoca (cM. puc. 7,6) ABISETCA YaCTHHIM ClyqaeMm
CHMMETPHYHOTO NOTOKA, KOTJAAa BOMOPA3NEN MexAy PeKaMH Haxo-
NUTCH HA CEpeJIMHE MEeXIypeubs, a KoneGalus ropH3oHTOB BOALI B
pekax onaubakoseie, Ecam  B3aTh 10JOBHHY 3TOr0 NOTOKA C©
HETIPOHHIIACMBIM MACCHBOM TOPHBLIX MOPOJ HA CepeiMHE MOTOoKa, TO
MBI OJIY4HM PacCMATPHBAEMYIO CXeMmy,

JIna kpaesbix ycaoBMH moToKa nmo cxeme muact-nojoca; f=0,

]
AH=0; 1>0, x=0, f-?fzﬂ (9o =0 —oTCyTCTBYET pacXxo/ BOALI 110
ropusontamu); >0, x=I, AH=ht=AH?}.

Pemennem ypapnerus (34) npu £=0 118 oHOMEPROTO NOTOKA B
O/IHOPOJIHOM  BOJIOHOCHOM TopH3ouTe Oyaer dopmyna

_ AH(x 1)-AHP[R(k;)4 R(Ay)]
W RO RO

B kadecTse MCXOAHBIX JIAHHBIX JUIA  pacHera  BEAMMHHBI Wi
npunumator: p, AH(x, t), AHY, x, I, a

[Monesoparbes GopMynoii (41) MOXKHO NMPH HEHIMEHHOM 1OJI0-
KEHHH BOJIOpA3ieNia IPYHTOBRIX BO/ 1O JAHHBIM O PekHUME BOJ 10
NPOMEKYTOUHOMN CKB. 3 ¢ KoOpAHHATAMM (X, ) H PEKUME TOPHIONTA
Boapt B pexe AHP(/, 1),

Ecin nabmopatensnan ckpaxuna pacnosoxena sOAW3IH BoJO-
pasfiefia TPYHTOBHIX BOJ MJIM KOHTAKTA ¢ MACCHBOM HENpoHMllae-
MBIX TOpOJL, MO KoTopbiM Gyaer nisecTHo konebanue yporna AH
TO npHMeHHMa apyras, Oosee npocrad QopMmyna, nojaydenHas w3
(41) npu x=0 n ﬂH[ﬂ.f]=ﬂf‘P§:&

AH-2AHPR(M)
1=2R(A) (42)

(41)

wWi=

rie AH?-usMenenuc ypoBHS TPYHTOBBIX BOJ Ha BOJOpa3Jese
(vam BOM3M HEMPOHMIAEMOIE TPalHIBL TIOTOKA) 3a pacYeTHOE Bpems

b IL=—'£.—;. Jpyrve BO3MOXHBIE pacHeTHHIE CXeMbI PACCMOTPEHBI
l\f at
Hamu B pabore [4].

Heoepanuyennoiii nomox (cM. puc. 7,2) BO3HHKAET NpH BHINOJIHE-
HHH  CHEAYIOMIHX YC/JOBHH: a) BOJOHOCHBIH TUIACT CPABHHUTENLHO
OMHOPOJIEH M0 CBOEMY CTPOCHHIO H BOJMHO-(DH3IHYECKHM CBOMCTBaM
nopoj; 6) rayOuHE 10 TPYHTOBLIX BOJ BJ0Jb CTBOPA CKBAXHH H Ha
npuiexaiied MeCTHOCTH TIPHMEpPHO OJIMHAKOBBI, B) pacyeTHhIE
CeyeHHA TOTOKA (CKBAXMHLI) IHAUUTENHHO YAaJieHbl OT ero mnna-
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HOBBIX rpaHul (pek, KaHaloB W T.1.); T) B paiioHe pacnoioKeHHs
HaOTIOATENEHBIX CKBAMKHH HET MECTHBIX NMOHHXEHHWH WIH BO3BbI-
IEHHOCTEH; 1) YC/IOBHA YBIAKHEHHA HA NOBEPXHOCTH H MHQHIALTpA-
WK arMocepHBIX OCAZIKOB B 30HEe ajpallid OJIMHAKOBHLL Ha
HCCAenyeMON NJIOLAMKE, €) KPHBBIE JENPEecCHH BO BpPEMEHH TO-
BBILIAIOTCH WM TOHHXKAKOTCA [apaiensHo cammaMm cebe, T. e,
A H(x, t)=const.
dAH

Hina kpaeswix yeonosuit: (=0, AH=0; (>0, x= + o0; Y
pelensem ypasuenus (34) npu £=0 OGyner dopmyna (37).

Heorpanuuennsiii noTOK TPyHTOBBIX BOJ XapaKTepuiyercs pa-
BEHCTBOM

0 G-0s
%o 2i20s.y, @3)

rjie ¢-- pacxod MOTOKA N0 TOPH3OHTAMH 1PH €ro eauHuqHOol
nmpune; @) 1 Q, = NPHTOK W OTTOK TEX XK€ BOJ, TOCTYNAIOWHX W
BLITEKAIOWNX M3 IEMEHTOB TOTOKA miomaakio F,

JIns npoM3IBONCTBA pacdeTa BEJIMMMHBI W HAJ0 3HATHL Tapa-
xi}p I M BEJIMYMHY HIMEHEHMS YPOBHA BOJLI 3a BpeMd [, paBHYIO

Pacuemmnsie cxembl & }'{'JIUFIHHI nepemexanus .-.TjJ‘J-'Hm'ﬂEMI a00
uepes  pardeasionue caou caabonponuyaemulx nopood @
NODCMUAQIOWUC  BOOHOCHBIE  20PUIONMILE

I'pynroseie Boas  wernybokoro 3aneramus (1—5 M) wacro
PACXOJAYIOTCH  KPOME  HCHAPEHHA HA  NEepeTekdHMe BHH3 — uepes
pasiensionde ciaon cnabonpoHKIEAeMbIX NOPoaA B CMeXHBIH Mex-
MAACTORBIT BOJIOHOCHBIH TOPHIOHT C HANOPHLIMH BOJAMM (NepBbIii
BHA B3aUMOCBA3H). EciM Hanop BOABLI B 3TOM TFOPH3OHTE NPEBbLI-
IHACT OTMETKY YPOBHA FPYHTOBBLIX BOJ, TO NPOHCXOAMHT lEpeTekanHe
yepe’d pasenAalomMi CNoH HANOPHLIX BOJL B TPYHTOBBLIH IOTOK —
propoil mH BrauMocsasu (puc. 9).

IMeppbiit  BUT  BIAMMOCBAIH TPYHTOBBIX BOJ € HATIOPHLIMH
BCTPEMAETCA HAa CPABHUTE/ILHO BO3BBILUCHHBIX 3IIEMEHTAX peiibe-
(pa — BojlOpa3icNaX, B BEPXHHX YACTAX KOHYCOBR BhiHOCA (Bbile
J0HLI T]JEH'!HTE: CTGKE]—-BﬁJ’IHC‘I'HI IIHTAHWHA HAMOpHBLIX BOO H
BPEMEHHO - NPH NABOJAKax B JAo/MHAX pek. Bropoit Buj moxer
Habntonarses  Oonee  NMPOMOIKHTENBLHOE BPEMS B MEKTOPHBIX
BHAJIMAAX, HA TPEAropHbIX PaBHUHAX —— HHAKE 30HbL] BLIKIIHHHBAHHA
TPYHTOBBIX BOJI Hd MNOBEPXHOCTL H BPEMEHHO - -NPH MEXEeHHBIX
TOPH3OHTAX BOJIbI B JOJIHHAX pekK.

PaccMaTpuBacMble HHKE PACYETHBIE CXeMbl OJHHAKOBO TpHMe-
HAMBI KAk I8 Meskoro, tak W a4 raybokoro (Gosmee 5—10 m)
JANETAHHA TPYHTOBLIX H MCENMTACTOBBIX BOJMI.
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Puc. 9. Cxema noayorpann4eHHoro BOTOKA TPYHTORKX BoOMA, BIAHMOCRAIAHHOIO ¢
HATIOPHEIMH  BOAME:

! BOMONPCHHITAESTEE W ROOEDCHEIE  OpO W, & umﬁﬂllltpl.'lllﬂll.m!-ll.lt NPT PAARCINROILIET S CoHE;
Jo A ypone cpyiionas mog (2o apn il 4 npa fs ) 5o Nkl pUEcckril YpaBein. HANGPILL 80T,
Ao CRuBEHIIN (PACHe I OE CENCHME) W oee oREp

B npeanaynmx Moncanx (cxemax) anmkenus Boja 6e3 mepete-
kanng B obmem auddepenunansnom ypasuenun (34) menuunna
HHTCHCHMBHOCTH NEPETEKAHHA [IPUHHMANACH PAaBHOM HY/II0, T. €.
e=0. Ecnu xe BOIMOKHOCTH NEPETEKAHHA B PCAIbHBIX YCIOBHAX He
NOJHOCTBIO HMCKIIOMAETCH HANW H3-34 HEAOCTATOMHOH H3YYEHHOCTH
PACTIPEIC/ICHHA HATIOPOB BOJLI MO BEPTUKAMM TONLKO Noapasy-

W=g
MEBAETCS TAKOE riepeTekanue, To cBOGOAHBI wieH — - B ITOM
n

YPABHCHHH CTAHOBHTCH HCKOMOM BEJIMYMHOM, DTu BeAMYHHA, TAK *e
W
K4k H BCIIHYHHA I:l‘ NPHHEMAJTACH paHee 3a YCPeSIHCHHYI) HHTEHCHB-

HOCTh WM3MCHCHMH YPOBHS M0/ BAHAHHEM BEPTHKAILHOTO BOA0006-
MEHA MM PAIHOCTH MEXAY CPe/IHMMH HHTCHCHBHOCTAMM NHTAHUA H
NepeTekanms,

B npuBoaumeix Huke peluenusx  ypasHenus (34) sennynna
HHTECHCHBHOCTH  HIMCHCHHH Y¥POBHH 34 CMCT DCPCTCKAHWA TIPHHMH-
MaetTcs B o01ieM BHjie 3a MEepeMeHHY0 BO BPEMEHH BelH4YHHY (pH
NOCTOAHHOM HU.[ID{JE NOJCTHIAKIIHX HHIIDPIIHK BOJ B TeYCHHE
pacueTHOro BpEMeHM [), KOoTopas paBHa

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

k 0
rae ¢= EJ—E— — NPHBEJICHHLIH KOIPDUIHEHT BepTHKANBHOIO BOJI006-
0

MeHa MEXJy TPYHTOBLIM H HanopHbIM notokaMu; k,— koadidu-
UHEHT (HIBTPALMH 10 BEPTHKAIM, #ly— MOIIHOCTL TOPOA pas-
NeNAIEro Cios.
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Eciin HHII-CIp NOACTHIAUIHX MCKNIACTOBBLIX B0 HIMEHACTCA BO
BPCMEHH, TO BMECTO BHpawkeHHs (44) OyjaeM HMeTh

S=c(AH-AH,)=f,(c. 1), (45)
rne AH,-——WIMEHeHHe HANOpa HATNOpHLIX BOJ 3a BpeMs [
floayoepanuuennstii NOMOK 6 VCAOBUAX GEPMUKAALHOZO Repeme-
KaHuy SPpyimogelx 800 YACTO BO3HHKAET B H]JHEPEEKHHK 30HAX PCK,
KiHAJI0B H BOAOXPAHHIMILL, KOr[a B 30HE BJHAHWA YKa3aHHBIX rpa-
HIILL PACTIPOCTPAHEHB! pa3ensionie ciod cinabonpoHnuaeMeix no-
poja. Ha BO3MOMKHOCTBL NEpeTOKd BOABI YKA3IBLIBACT 3HAYMTE/ILHAS
PA3INOCTh HANOPOB BOJBI 10 BEPTHKANH MEK/Y TPYHTOBLIMH H
HUNMOPHBIMH BOJIAMH (CM. pHC. 9), a Takke OTHOCHTEJIBHO BHICOKOE
avenne KodpduumentTa PUABTPAIMU NOPOJL PA3ACHSIONIErO Clos
No BEPTHKANIM,
B kauecrse ucxoanoro npumeM auddepenuuansroe ypapHeHHe

(34). B KOTOpOM BE/AMUHMHA E onpeaenserca no gopmyne (44) npu

NMOCTOSHHOM HANOPEe HANOPHBIX BOJA H MO GopMyne (45), ecnu Hanop
Tex Ke BOA nepemeneH Bo speMend. [lpu nuneiinom Bo BpeMeHH H3-
MEHEHUH TOPHIOHTA BOJLI B peKe, Kanaje, BOJOXPAHMIMILE H Hava-
JIGHOM JIBHAKCHHH BOJ, OJIMIKOM K YCTAHOBHBIICMYCH, HMEEM Kpaec-
Bbic yenosus: (=0, AH=0; t>0, x=0, AH=bt- - nunelinoe nimMene-
HUE YPOBH#A Ha [PAHMILE NOTOKA C NOCTOSHHOH CKOPOCTHIO; > (), x = cO,
r-‘:f-hf=t;l---- YCAOBHE HCOTPAHMMEHHOCTH MOTOKA B OJIHY CTOPOHY.

LI

Peinenuem ypasuenus (34) npu yuere yKasaHHbIX yciaoBuid
(popmyani (44) apagercs okoHvareasHan Gopmysia (HPH 10CTOAHCT-
BE YPOBHA HATNOPHBIX BOJ)

e
AH(x, r]=£(l -e""]e:rfl+%[e_f"";crfc[l--./E'H

te *‘/Z erfc(L+4/ct)], (46)

rae AH(x, 1) —u3MeHenue YPOBHS FPYHTOBBIX BOJL B CEHEHHH X 3a
BpeMs [ 1=2—f--: erfch=1—erfd, rme erfl— dyuxums seposr-
o at
HOCTH, 3HAYCHUH KOTOPOH npusenenut B Tabna. 2,
B YCHOBHAX CTAUHOHAPHOIO NOJIOKCHHA YPOBHA BOJLI  Ha

rpandue x=0, T.e. npu b=£”?‘ '-]=t], uMeeM
AH (x, :}=;E{1 —e " “)erfa. (47)
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Tabauna 2
Inavenns pynxunn O (L)

A erf(L) erfe (1) A erf[L) erfe (i) ﬂ7 L erfii) erfefh)
0,00 | 0,00 1000 || 0.41 | 0438 | 0,562 0,81 |0.748 | 0252

0,01 0,011 0,989 0,42 0,448 0,552 0,82 0,754 0.246

0,02 | 0,023 | 0977 0,43 | 0457 | 0,543 0,83 |0.760 | 0,240

0.03 | 003 | 0966 044 | 0,466 | 0,514 084 0,765 | 0,35

0.04 | 0,045 | 0955 045 | 0476 | 0,524 085 (0,771 | 0,229

0,05 | 0,056 | 0944 046 | 0485 | 0,515 0,86 0,776 | 0,224

0,06 | 0,067 | 0933 047 | 0494 | 0,506 0,87 |0,781 | 0,219

007 | 0,079 | 0921 048 | 0,503 | 0497 0,88 0,787 | 0213

008 | 0,000 | 0910 049 | 0,512 | 0488 0,89 (0,792 | 0,208

0,09 | 0,101 | 0,899 0.50 | 0,520 | 0,480 090 10,797 10203

0,10 | 0113 | 0887 0,51 | 0529 | 0471 091 (0802 |0,198

011 | 0,124 | 0876 0,52 | 0,538 | 0462 092 (0807 |0,193

0,12 | 0135 | 0865 0,53 | 0,547 | 0,453 093 (0812 | 0.188

0,03 | 0,146 | 0854 0,54 | 0,555 | 0445 094 |0,816 | 0,184

014 | 0,157 | 0843 0.55 | 0.563 | 0437 || 095 [0.821 | 0,179

015 | 0168 | 0832 056 | 0572 | 0428 09610825 10175

0,06 | 0,181 | 0819 0,57 | 0,580 | 0420 097 |0830 {0,170

017 | 0,190 | 0810 || 0.58 | 0.588 | 0.412 098 |0834 |0,166

0,08 | 0201 | 0,799 0,59 | 059 | 0,404 || 099 |0839 |0,6!

0,09 | 0,211 | 0789 060 | 0604 | 0,396 1,00 |0,843 | 0,157

0,20 0,223 0,777 0.61 0.612 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 | 0,244 | 0,756 || 0,63 | 0,627 | 0,373 1,15 |0.897 | 0,104

0,23 | 0.255 | 0,745 0,64 | 0,635 | 0365 1,20 |0,910 | 0.090

024 | 0266 | 07 065 | 0.642 | 0,358 1,25 10,923 | 0,077

025 | 0276 | 0724 || 066 | 0,649 | 07351 1,30 10,934 | 0,066

026 | 0,287 | 0.3 0,67 | 0,657 | 0,343 1,35 [0.944 | 0.056

0,27 | 0,297 | 0,703 068 | 0,664 | 0,336 1,40 (0,952 | 0.048

0,28 | 0308 | 0,692 069 | 0,671 | 0329 1,45 10960 | 0,040

0,29 | 0,318 | 0682 070 | 0678 | 0,322 1,50 0,966 | 0,034

030 | 0,329 | 0671 0,71 | 0,685 | 0,315 160 (0,976 | 0,024

031 | 0339 | 0,66 0,72 | 0,691 | 0309 1,70 0,984 | 0.016

0,32 | 0,349 | 0,651 073 | 0,698 | 0,302 1.80 0,989 | 0,011

0,33 | 0,359 | 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 2,00 [0,99532 ] 0,00468
035 | 0379 | 0.621 076 | 0718 | 0,282 2,10 10,99702 | 0,00298
036 | 0389 | 0611 077 | 0,724 | 0,276 2,20 099814 | 0,00186
0,37 | 0,399 | 0,601 0,78 | 0,730 | 0,270 2,30 |0,99886 | 000114
038 | 0,409 | 0,591 079 | 0,736 | 0264 2,40 [0.99931 | 0,00069
0,39 | 0419 | 0,581 080 | 0,742 | 0,258 2,50 10.99959 | 0,00041
040 | 0428 | 0572

K
Mpusmenamne Ok)=erlji) @Il}e-—{-_—jc "rd[?.j.- erfe(i)=1 (k)
WK

L]

Vunreipas seipaxenue x=2A./al ¥ YHCAOBLIE 3HAYEHHS (DYHK-

u erfA npy 3navenwsx aprymeHra A ot 2 go 2,5, monyumm
(dopMysly JUis pacuera pAacCTOAHUA X OT TPAaHMIKl, HA KOTOPOM
BIHAHWE TPAHUYHOTO YCHOBHA npakrTHyecku 3atyxaer. [lpum sTom
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MOKHO npeHebpedb H3IMEHCHHEM YPOB- w 11'
s, pasubiM - 0,04-—047%. Wrak, I-IZ0-dliwb iy

HMeeM Rt s L" o -
x=@4=5)at, @) L [TEE e
e X-—PACCTOSHME, HA KOTOPOM 3a- .- iw-- b boysy oy

.y:,.']{ﬂf-'T BJIHAHHC Ha TIOTOK TpaHHYHO- «WKV //Af

ro ycnopus npu x=0. 994
Hanpumep, Juis nec4aHoro BoJo- ¢

HOCHOTO — FOpH3OHTA € 4= %575 )y B BE=ds
=2000 Mm% /eyt m =16 cyT nosydum

o
v=T15-895m. Jlns cyriauuucToro

Puc, 10. Cxema Heor paHHHEHHO-
COCTABA MOPOJ BOJIQHOCHOTO  [OPH-
= ro NOTOKA TPYHTOBRIX BOJ, CBS-
joH1a IpH a= =600 m J'IlcyT - 16‘:3"1 JAMHOTO € MOACTHARKOUIMMK -
NOJMYYHM X= 392490 M. B CpeJineM NOPHBLIMH BOUMH NYTEM NepeTe-
JUH necyYanoro paspesa NOPOJI  KaHHA "eped pasacaAionnia caoi
X, =805 M, a ana cyrampucToro-- MOROL

I BOAGIPONIIASMEIE B BOJONMEHEE TI0p-
Nep=44]l M, T.€ TOMTH B 2 pasa [ 2 - cuwbonpommiaeMie Hopoi pasiec-

amKnero coom, f, 4 VpOREL  TPYHTO-
"'""“h"m mas noa (3 o-npi (=0, 4 -npa psd)

3a NMPpenejaaMu BIHAHHA TPAHHYHO= 5 wabmoanieatian  ckmamima, obopyan:
ro yenosus b=0 wan AH"=0 ppu " PR e e
x=0u >0 noTOK rPyHTOBBIX BOJ CTAHOBMTCH HCOTPAHHUYCHHBIM B
IJTAHE.

f‘f{’{h’FﬂHI‘HM‘HHHﬁ ROMOK & YCAOGHAX GCPMNMUKAIBHOZ0 HP.!J{‘PP?{’KHHH.‘I
CPVHMOBHIX 800 & NOOCMUAQIOWUI GOOOHOCHBIT 20PUIONM HANOPHBIX
a0l BCTPEYACTCH YACTO TPH HErnyboKOM 3ajeranuu 5THX BOJ HA
HHIKMX  a/IIOBHANLHBIX  Teppacax, NJIOCKUX BOJOpA3jieax H B
HHIMCHHOCTAX, CNOKCHHBIX TEPecnaupanuem xopowo o cnabo-
NPOHKILACMBIX  TIOPOL.

KpoMe ykasauubix Bbillic YCAOBHH CYHICCTBOBAHHS HEOTpaHu-
HCHHOPO NMoTOKA O¢3 neperekaHus B YCIOBHAX HAJIMMHA BEPTHKAIIb=
HOro BOA0OOMCHA ITOr0 MOTOKA C NOJCTHAAKIIMMH HANOPHBIMH
BOJIAMH  BRJIOYAlOTCA Takke obslatensHoe cymecTnoBanue pai-
HOCTH HATIOPOB. IPYHTOBLIX W MCKIUIACTOBBIX BOJL 110 BEPTHKANM H
JAMETHAS TPOHMIIAEMOCTE NOpoj pa3acistomux cioes (puc. 10).

[lepetckanue Gonee rnyDoOKMX rpyHTOBBIX Boa (¢ ranyDduHo# j10
BO/Ibl Dosiee 5—10 M) B HanopHbic BOAOHOCHBIC TIACTH OTMEYACTCH
B O0MACTAX NHUTAHMS HANOPHBIX Boj, 4 obOpatHoe (BOCXoasilce
JIBHACHHC HAMOPHBIX BOA)—-B 00JaCTAX HMX Ppasrpy3kH.

Cornacuo ypasuenusm (43) u (44), ocrosroe nuddepennmaiin-
HOe ypaBHCHHE HeyCTAHOBHMBLIErocd NABuxcHHA (34) ynpomaerca H
noJayyaer Bua

SH_¥_cAH, (48)
ot 11
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rie AH=H— H, - n3MecHenHe YPOBHSA TPYHTOBLIX BO B CEHEHHH X
3a BpeMa f; H u H,— OTMETKH YpOBHH BOJIbBl B TOM K¢ CCYCHHH B
mMoMeHTHE (=0 B r=0—HavaneHHA MOMEHT, OTBCHAMILHI OKOH-
YaHHIO YCTAHOBRHMBIIIETOCH NBMKCHHA, W=w' —w_ — NpHpallCHHE HH-
TEHCHBHOCTH TIMTAHWA TPYHTOBBIX BOJA TPH BO3HHKHOBCHHH MHe-
YCTAHOBMBILETOCA JIBHACHUSA HX; W' M W,~— HHTEHCHBHOCTH NHTAHUSA
npu =0 u <0,

[Tpumem Hye=const, 410 oTpevaeT OGoaboH BoaONpOHULAC-
MOCTH HHXHEro ropuionta. PajHocTh Mekay TOPH3IOHTATBHBIMH
NPHTOKOM H OTTOKOM BOJ MCKJHOMCHA.

Hna kpaeswix ycnoswit (=0, AH=0; >0, x=+4+w, — =

pelicideM ypasHeHus (48) Dyner dopmyna, Hanumcanvas OTHOCH-
TeABHO HCKOMON BeIWdHHBI W/ B BHIE

wimdtUS (49)

(padux  dyuxkimn AH=f(w, e, t) upu w>0 wusobpaxacrcs
BOCXO/AIICH BBINYKAOR KpuBoil; Takas (opma He 3aBMcHT OT
nanpasacuua neperekanus, Hpuw w<0 anagsorudusiit rpadux Oyaer
CPKAILHBIM OTOOpakcHnemM nepBoro npu | w|=const., Boobuie ¢
npu AH=0 umeem Bornytyio kpusylo AH=¢(1).

[Tpu ¢=0, yro orsevaer abcoMOTHON HEMPOHUIACMOCTH NOPOJ,
pasjensioniero cnosd, w3 (49) umeem wi=pAH.

Ha anannsa dopmynesr (49) caeayer psa BBIBOJOB!

a) NpH HenpephIBHOR HHDHALTPALNK OcankoB OGOH HHTCHCHB-
HOCTH M MOIHOCTH pasjiensiomero cnos nopoa 10 M npu p=0,20
(U1 BOJIOHOCHBIX MCJIKO- H CPCAHCIEPHUCTBIX TIECKOB) CYHIECTRCH-
HOC B/MAHHMC NEPETCKAHMA CKA3IBIBACTCA b npu xoadduimenTe
dunabTpauun nmopon pasacastomiero cnos k=0,005 m/cyr;

6) BIMSHME MCPeTCKAHMA BO3PACTACT C YBCJAWYCHHEM TIPOHM=
HACMOCTH NMOPOJI PA3JENAIONCrO CI08 H PajinenTa BepTHKAILHOIM
DUIBLTPALMHK;

B) € yBesaudvenueM JuMrtenbrocTd undunbTpanmuu arMocheprbix
OCA/IKOB YBEJIHUMBACTCS POJIb APEHUPOBAHHUA TPYHIOBBIX BOJL NYTEM
I[EPET{‘!KHHHH B lIﬂﬂﬂrlHl-.'l:ﬁ RﬂﬂﬂllﬂCHHﬁ FrOpHIOHT, y"pDEEHh BOKI
HOBLITIAETCH;

r) npu sHadvcHun kodpduumcnta GuabTpalmMu pa3icabHOTO CiIOS
ko=0,001 m/cyr (necuamas ramua) u (=200 cyT B YCIOBHAX
NEpeTekaHus OTHOCHTenLHOe (DeipaiMepHoe, BhIMHCICHHOE 110
OTHOINEHHIO K BC/IMMMHC TIHTAHUA CBCPXY) [OBBILICHHE YPOBHS
FPYHTOBLIX BOJI, BO3HHKAIONIEE OT NOCTOSHHO JCHCTBYIONICH HH-
(HABTpauMK ocaKoB 1000 MHTCHCHBHOCTH, CTAHOBHTCH MCHbLIE,
YeM [IPH OTCYTCTBHHM neperekanus, scero na 5%,

n) npu  pacyeTe DajaHca TpyHTOBBIX BOA C BCPTHKAIBLHBIM
rpajvciToM Qunbrpauun 0,1  BelMuMHOR lepeTeKaHHs HX B
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HANOPHBIH BOJOHOCHBIH 171acT MOXHO npenebpeds npu koddhu-
uHeHTe GUALTPALMHU Nopoj pasacnsioiero cnos kg <<0,001 mfcyr,
OJHAKO JUIS OLCHKH pasMepa  BOCIOJHEHHS 9IKCTUTYATAUHOHHBIX
3AM14COB HAMOPHBIX BOJ HEOOXOMMO YHUTHIBATE NEPCTCKAHAS H NPH
ko<0,001 m/cyT.

Beanunna BO3IHMKAIOIIEro NOC/HE HOAbEMA YPOBHS JIONOJIHH-
TENLHOTO NEPeTeKAHUA IPYHTOBBIX BOJ B HANOPHLIH FOPHIOHT (NpH
w,#£0) MiM BenHYHHA BO3HMKaWOWMIEro neperekanus (npu w,=0)
ollpesicaisierca no dopmyne

e t=p(AH, —ﬁH]:-.'.*.'(l—l—"ﬁ_—ﬂ-), (50)

rne AH,—u3McHeHHE YPOBHA TPYHTOBMIX BOA 3a BpPEMS ( MpH
OTCYTCTBHH nepetekanus; A H — HiMEHCHHEe YPOBHA TPYHTOBBIX BOJI
3 TO WE BpPEMH B YCIORHAX 'ITE[.]C'I'CK{’I][HH.

CymMmapHas BeJMUHHA NMEPCTEKAHHS TPYHTOBBIX BOA (BbIpaXaeT-
C B METpax cJI0f BOJBLI) 32 BpeMs [ B NOACTHIAKOUIAA HANOPHLIH
ROJIOHOCHEIA  FOPHIOHT  MAH  BEAHYHHA  MOATMHTHIBAHUS ~ TIEPBLIX
nyremM Bocxojasuiei duasTpanuu W3 Broporo ropulonta (B nociea-
HEM ClyMac 7Ta BeTHYHHA ﬂTle{E’:TﬁJ’I hH.";lSI:l HPH HEHIMEHHOM YpoBHE
HATIOPHBIX BOJ HMCCT BUJ

V,=anr+wr( —'_“ijf). (51)

Ha npakiuke 4acTo BCTpeUalOTCs CAyyan npamMoauneiinoi caain
MEXKLY KoneOauHAMM YPOBHS TPYHTOBBIX BOA W NBE30METPHYCCKOrO
YPOBHS HANOPHBIX BON. DTH CBAIH 3AKOHOMEPHHK, KOIJA NPHYHHOM
WIMEHEHHS YPOBHS HANOPHBIX BOJ ABAACTCH KOJeOAHUE rOPHIOHTOR
B GonbuMX pekax M Kananax Graroaps TecHOW [HAPABIMYECKON
CHABH OTHX BOJL € KPYIHBIMH PEKAMM,

Onpeenenue nPAMOTHHEHHBIX KOPPEISIMOHHKIX CBA3CH MEXy
PEKHMAMH  TPYHTOBBLIX H  HANOPHBIX  BOJ  NPOM3BOANTCH  JUISA
KOKI0T0 Dostee MK McHEE NPOJIOIAHTENLHOIO NOMABEMA WX Cnajaa
yposus  wsoawt  (puc, 11}, Takyro cBaszb  Mexay KonebannsMu
TPYHIOBBIX H HANOPHbIX BOJ MOKHO NPEACTABUTL B BHIC YPaBHCHUSA
MpaMOoi

AH,=EAH+, (52)

riae AH,—wiMeHenHe Nbe3oMeTPUYECKOro YpOBHA HAMOPHLIX BOJ
33 BpeMs f; AH- - HIMEHEHHC YPOBHA TPYHTOBBIX BOJ 34 TO Ke
Bpemsi; E=tgy— xrﬂnanﬁ koapHuMeHT npAMONHHERHOH CBAIH
peamdn AH, u AH; o—o0Tpe3ok, oTcekaeMblii MPAMON Ha OCH
opausat AH, npu AH=0; yv— yron nHaxsoua npamoii k ocu AH.
Ecau BBECTH 0DO3HAYCHHA [UIA  TIPHPAIICHHA  YCJIOBHOIO
nuranua  Aw'=Aw+poc, rae Aw—-WIMEHEHHE HHTEHCHBHOCTH
NUTAHHA TPYHTOBBIX BOJ B CBA3H C M3IMCHEHMEM HMX YpOBHS,
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arh ey =(1-E)e, c:-fE-, TO B Chy-
L -~ Ky
- Hd4€ M3MEHCHUS NBE3OMETPHYCCKOTO
-5 YPOBHA HAmOpHBIX BOJI 3@ pacyer-
» HOE BpeMs [ BEJHYMHA WIMEHE-
o HHS YCAOBHOTO NMTAHHA TPYHTO-
BHIX BOJI HEOTPAHMYCHHOTO NMOTOKA
o onpenciuTcs no gopMmyne, aHajo-
> TuuHoill (49):
0 AH
: Awg=EtH (53)
Puc. 11. Tpapux ceasm koneGanmii W | —eg-at"
Hanopon  Mexnuactossx  (AH,) n
rpyntosbix (AH) soj Jlo npumenenss dopmysibl (52
Dow }oowpadinee tovke paliogenne Cl'p{}‘.ll]' I'pﬂq‘.t]HR' CBATH '&HH =f|:d&H

(eM. pue. 11). Ha yepeavennoit rpadwmuecku npsamoit Beibuparot
nee kpaiiuue Toukn (/ u 2), panexo orcrosiude apyr or apyra. C
HOMOIILIO JanHBIX O Bennunnax AH, n AH B 3TuX TOYKaX HAXOAAT
MAPAMETPBI CBAZH 10 (OpMyIam

II"""Hnl"'l-"'r-'ru.!‘
st u,
AH,+AH,, r ﬁHI'!'l':‘l.HJ
o = — 2 - E — ) ‘

(54)

;]

rne AH,,, AH,; —WiIMEHCHHA HANOPOB BOJALI B HANOPHOM BOJO-
HOCHOM TLacTe.

B ofmem cayuae nepeMeHHOr0 HANOPA HATIOPHBLIX BOJA CyMMap-
HAS BEJIMYHHA NEpeTeKaHWsl TPYHTOBLIX BOJ B NOJACTHIAOIIMIL
HANOPHBIH  BONOHOCHBLIA ropu3onT (npu £.,>0) wiM BeIHYHHA
BOCXOALICTO 1EPETOKA HANOPHBIX BOJA B TPYHTOBBIK MOTOK (npw
Eep<0)

i ’ ="t
V“=E°F‘I=E'~‘!+‘&""’(I_"}-,.- -)—umr, (53)
rae €.,-—YCpCJHEHHAA 1332 BpPeMA [ BEJIHMHHA HHTEHCHBHOCTH
NEPeTeKaHus TPYHTOBBIX BOJ B HANOPHLIA BOJAOHOCHBIT T'OPH3IOHT,

MuTeHcHBHOCTL HAYANILHOTO TepeTeKaHus TPYHTOBLIX BOJA TpH
AH=0 u (=0 paBHa nepBOHAYAJILHON BE/IMMUHE WHTEHCHMBHOCTH
MUTAHUS 3THX BOJ CBEPXY, T.€. £,=W,.

MHTeHCHBHOCTD HAYAILHOTO NEPETCKAHUA TPYHTOBLIX BOJ &, NpH
t=0, BuIMHCICHHARA C HCNOJBL30BAHUEM 3akoHa JlapcH, Mmeer BMA

6 =ko(l,~Io), (56)

rne I, lo—BepTUKanbHBIE IPpaaHeHThl GUbTpaldH B pa3iensio-
HIEM Cllo¢ [opoa  CoOTBeTCTBEHHO npu (=0 u , EKOTOpBIC
obycnosnusaroT Havano QUABTPAUMH Boabl no 3axomy J[lapcu.
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ﬂ]lﬂ BBIYHCIICHHA TNAJCHHA }[HI'IGPH. BObI ﬂpl{ BEPTHK&J’[BHDﬁ
(GUABTPAIMH HIMEPHIOT OTMETKH YpOBHS BOALI B BepxHeM (Han
KpoBiiell pa3fenawoiero cios) # B HukHeM (Mo NOaoIBoH 3T0ro
¢/108) NBEIOMETPAX — KOPOTKHX (puabTpax Hab/awoaaTe/IbHBIX CKBA-
#un Kycra (cm. puc. 10).

[MpuGrnkenHas OUEHKA HAYANBLHOTO IPAjIHEHTA BEPTHKAJIBLHOH
(puabTpannu Hepes pasgessOUMi CIOH NOPOA BBINOJHAETCA Tak:
BLIOMPACTCH NMEpHO/ NMPOAOTIKUTEILHOTO OCEHHE=3MHET0 WIH 3HUM-
HETO CHWXEHWA YPOBHS TPYHTOBEIX BOJ, KOIJa BeJHMHHBI Aw=
=w-—w,=const # Aw'=Aw4pac=const, T.e. HHTEHCHBHOCTb
NMUTAHHA TPYHTOBBLIX BOJ CBepXy MOCTOAHHA BO BpemeHd. B atom
nepHojie BLIGHPAIOT JIBA YAAJCHHBIX JIpYT OT JApyra MOMeHTa f; W
15, LI KOTOPBIX N0 YPABHEHHIO (53) BHIYHCIAIOT BEAHYHHBL Aw'fy K
Aw'ty, NPEABAPHTEILHO ONpEAEIAHB 3HAYCHHE napameirpa ¢, WIS
BCCIO NEPHOAA Cnajia YPOBHA. 3areM COCTABJAIOT CHCTEMY M3
YCTRIPEX YpaBHEHWIl: JBa ypaBucHus THua (55) nns ¢, M (, U apa
YPABHEHHA C HCNOJb3OBaHWeM 3akoHa Jlapcu:

Ve T ot

515 b

— e 5?
Irl-_. Ci=Co 1y { )
g =ky 2, (58)

m

e Vy, ¥y - cyMMmapHbie BETHYHHDLI TICPETEKAHAA TPYHTOBBIX BOJ

B uunop!lhlﬁ BOMIOHOCHBIH TOPHIONT COOTRETCTREHHO 34 NPOMEKYT-
KW BPEMEHN f; M {3 §o— KPHTHYECKAH BEJAHYHMHA PAIHOCTH HANIOPOB
[PYHTOBBIX M HANMOPHBIX BOA, NPH KOTOpOH HAYMHACTCH rpaBMTa-
WHoHHOe JABWkenne Boa no 3akony Jlapcw; ¢, — nepBoHavANbLHASR
BE/IMMMHA WHTCHCUBHOCTH TEpeTekanus TPYHTOBLIX Boa npu (=0,
S1v G2y Gye—cpemnue 3a Bpems Iy, I, W onpH =0 BEAHIHHDLI
BEPTHKA/IBHOTO NAJICHUA HANOpPA B pa3ieNLHOM Clioe  nopoj,
onpenenseMeie mo Kycry HabinoaatelbHBIX CKBAXKUH.

Hanpumep, {, = H.,— H, .,— pa3sHocTs YCpeIHEHHLIX 332 BpeMs
[, OTMETOK YPOBHS IPYHTOBLIX H HANOPHBLIX BOJ COOTBETCTREHHO M0
AANHBIM  3AMEpOR  rAyOHMIL Jlo BOAB B BEPXHEM M HMKHEM
NBE3OMETPAX KYCTA CKBAKHH,

Oupenenus  u3  pelenua  cucreMnr  ypasHenwit (57) u (58)
BeJIMMMHY (., HAXOAMM HAYaIbHBIA rpagMenT BepTUKanbHOl GuisT-
paiMu vepes pasJensloimi cioi nopoj:

Iy= Euf-’”u— (39)

rje mMg— MOIIHOCTE Pa3jiefifioniero Cinos nopo.
C yuyerom aroro rpajueHia M Habmogeduoro I, no nneso-
METpaM KycTa HAXOAHM JICHCTBYIONIHIA HanopHuiil rpaauent [,=
=1,—1y, 4T0 HeoOXOAMMO IS paCHCTA BEJMMHHB E, T. €. A

npumMeHenus dopmyiast (56).
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Yyaemox I + Yyacmox IT

/Y//M//// '

3y V. BB EXEds Bs E=-1s

Puc. 12. Cxema oHOMCPHOTO ABWACHHS TPYHTOBRIX H HATOPHIX BOA B JDAMHE
PeKH:

I mOAWpOIRIESILE B BOJQOUDCHLE Bopoak, 2 - CIAGOIPONINESMEE POPOIE PRIEIRIDNIETD Chom;, J KYCT
iy, IID'I:H:JIMIIHIG b Wb, L'Iﬂl.‘lp}'m'lmillul.'li ¢|Il TN i 5 YOBIW FPYIIOnMY BaT f [T =0, 5 o
fml) 6 ‘bevoMe (pRRccEril YPORSHE  MEOEILIBCTORME SOl

,q
%
S
%
“‘-..

Koadpuument  duasrpanmu  nopoa  pasaenstomero cinos k,
HAXOJIMM M3 CHCTEMbI VPABHCHMI

AH, l1=e¢"9"
§= aHJ_ I—e=cits’ (60)
ko= pem,,. (62)

Huan npumenenus dopmynst (60) ucnonbiyloTes asa nepuojia
ocenHe-3uMHero cnaia yposhs (0—1,) u (01, ), coorsercTayronme
BE/IHMMHAM H3MeHenua yposied AH, u !-fz.

Caoxcnan cucmema 06UNCCHUA .?{J'_I'HF?'.'GHM.I' &0d H]JCJ],CT[IBIIEHH Hial
pHc. 12,

Ha HinDKHI HBJ’IIIOHMEHHHK TEppacax, [‘IpHMLIHﬂIﬂlj[HX K ]JEHE,
pacnpocTpanen OJIHOMEPHBIR 1OTOK TPYHTOBLIX BOA. [lias HU3KOM
HaANOHMEHHONH TEPPHTOPHM XapakTeped NpuOpexHBIA TN pexu-
Mad TPYHTOBBIX BOJI, JUIA BBICOKOH — BOAOPA3AENbHLIE THN (CM.
puc. 12).

B npegenax wH3koW HaanoiMennol Teppackl NMPOHCXOIMT
pasrpyska HalmopHbIX BOA NYTeM HX TNepeTekaHds BBepX uepes
pasfenstomuii - cioit  cnabonponuuaeMsix nopon. Ha  Bwicokoit
Teppace TPYHTOBLIE BOJIbI MEPETEKAOT B HANOPHBIH BOJAOHOCHBIH
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FOPH3IONT. Bjioan CTBOpa pi—'lEf]DJ'[GH{EHhI I{}’C'i'hl H3 CHEPEHHHX
HADIIO/IATENBHBIX CKBAXKUH,

Ha npuOpexnoit wactv noroka (yvacrox I) xonebaHus ypon-
HA TPYHTOBBIX BOJ C Y/AJIEHHEM OT PeKM YMEHBINAIOTCH, 4 Ha
Bo3nbiiueHnoi (ywacrok Il)-— ysenuumparorcs (cm. puc. 12), Pac-
CTOsHMA OT peku j10 ckB. | n 2 ne Gonee 25 w 200 M. Mexay
CkB. 2 M 3 paccrosHue pasHo W Oojee [4—:5}ﬂr. Ha sbico-
KOIl Teppace pacCTOSMHHA Mekay CKBakHHaMH cocrasnsior 300
500 M. B ckB. 3 kxoneGanus ypoBHS CcHHXAKOTCH Jio Hyns, B
npesienax yyacrka I notok moxer ObITE NPHHAT NONyOrpanHyed-
HbIM. B npefenax y4yactka Il —Takke mnoayorpanuyeHiubM, HO
C HOCTOAHHBIM  YPOBHEM Hd  HMKHeH TpaHuue (0Kono  cks, 3),
Baoans Beero crpopa CKBaXHH NPOMCXOAMT NCPETCKAHME BOA 1O
BEPTHKAJIH,

[To panneiv wabaoaennit 3a pekUMOM YPOBHS T'PYHTOBBIX BOJ
B ckB, | (x=0) u no sopomepnomy nocry (BIl) 3a ropuzontom
BOIbL B peke, MOXHO rujaporpads peku u rpaduku xoneOanus
YPOBHS TPYHIOBBIX BOJA JIIS pacueTHwix nepuomos roaa (0—t)
NPHHATL 38 JIMHCHHBIC BO BpemenH, Tak kak A H (0, rgzbr (rne
h -~ nocrosnHas CKOPOCTh MNOALEMA YPOBHS, [ BpPeMs).

B xavecrne pacyernoil GopMysnl IR ONpeie/IcHHs MHTCHCHR-
HOCTH NHTAHUA TPYHTOBBLIX BOJL B npeaenax yuacrka I (em. puc. 12)
MOKIIO BRIOpaTh (opmMyny (46) s nosyorpaHHdeHHOro NOToKa ¢
MEPETEKAnUEM, NOCKOIILKY BTOPAA [PAHHLA NMOTOKA HAXOAMTCH OT
KYCTd CKB. 2 HA PACCTOAHUH, 3HAYHTCABHO NPEBBILIAIOLICM BEIHYH-
wy (4+5)./at, a paccrosuue Mex/1y Kycramu cks. | u 2 cocrasser
peero (0,5-1)/ar (x150--200 wm).

B kawecime rpanuumoro ycnomus npunmmaem rpadumk (oM.
pre. 12) koneGanus 3epkasa rpynTosbiX BOX N0 ckB. | (npH x=0), a
B KUMCCTBE HAMAJILHOTO YCHOBMS — YCTAHOBHBINYIOCS KPHBYIO Jen-
peccHd, Habmromasimylocs Jio nofibemMa yposus npu (=0, xorpma
AH=0.

Hina - enmduns  wy B npegenax  ydacrka I, rme  pexum
FPYHTOBBLIX BOA B OojbuieH creneud 3aBUCHT OT MHPHILTPAIMH
OCajIKOB M MCTIAPEHUA C YPOBHA TPYHTOBBIX BOJI H B MCHbLIIEH — OT
BAMAHWSA PEKH, B KauecTBe pacyerHoit MokHO Buibpath dopmyny
(47) ang noayorpanuyeHHOro MoToKa ¢ MNEPeTekaHueM, Ho IpH
OTCYTCTBHH KOneDanui ypOBHA HA TpaHHile MOTOKa, T. . npH x=0,
ht=AH"=0,

Mpu 5ToM 33 HIKHIOI TpaHHIy NOTOKA BLIOHpACM OCHOBaHHE
YCIYNa BTOpOI Teppackl, T1e, 10 JalHbIM CKB, 3, konebauus ypoBHS
BO/IbI MHHHMANLHLI (OKOJIO Hyns). Bausuue ucnapenus na noumxe-
HHE }l’pﬂﬂllﬂ NpOABIAETCH B IEEpH’ﬂLI,]:I Cnad nocneaHero.

Mo Gopmynam (46) u (47) BLYHCASIOT MHTEHCHBHOCTHL NHTAHHS
TPYHTOBBIX BOJI CBEPXY W, HCHOJIL3YA AAHHBIE O KONeDAHHH YPOBHEH
(AH°=bt—s» ckn. 1, AH B cKkB.2 W T./l), napamerpe .
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X kh,,
kKoadduumentax ¢, A=—_ H e, PACCTOAHUH X U BPEMEHH I,

2/t
B3ATBIM OTHENBHO JIA KamJoH Yactd IMOTOKa.

JIna OLEHKH BENMYHHBI HHTEHCHBHOCTH NEPETEKAHHA TPYHTOBBIX
BOJI B NOJICTHNAKONIMA BOJOHOCHKBIH IOPH3IOHT B upepenax yuacrka I
HeoOX0/IMMO TIpEeABAPHTENLHO BBIYHCIHTL BEHYHHY DPe3yiIbTHpYIO-
ero MHTAHWA TPYHTOBBIX BOJ Wil, TPOHCXOAAUIYI KaK CBepXy C
HHTEHCHBHOCTBLIO Wy, T4K W CHW3Y-—¢g,. Ilpunas ans yvacrxa 1
BCJIIMYHMHY PE3YALTHPYIOUIETO NMTAHHA TPYHTOBBIX BOJ  wif=
=Wl —Ejcpl U YUHTBHIBAA, 9TO BCJIHYHHBI W, H € NOCTOAHHBI B
TEYEHHE PACYEeTHOrO0 BPEMEHH [, JUIS pacyera pe3yibTHPYIOUIEro
NHTAHWA MOKHO npumenutsh (Gopmyny (36). Ipu stom AH Gepem
no janHeiM cke. 2, AH "m0 cke. 1, x=paccrosnne Mexuy
ckB. 1 u 2.

AHAJIOTHYHO NOCTYNAEM TIPH PAcueTe pesylbTUPYIOUIeH BeIu-
YHHBI NHTAHHA 334 ppemMsa [ — wyl Ha yvactke I, rae ang sroit nenu
npumensem  opmyany (38). Beamwuna AH Geperca no moboi
CKBKHHE B CTBOPE, PACCTOAHHE X OTCUHTHIBACTCA OT KyCTa CKB. 3.

MHTEHCHBHOCTH MEPETEKAHUA TPYHTOBBIX BOM o M Eyg, HA
yaactkax | u Il wmaxonsar no ypasHeHHAM

Blep =W, — W}, } 63)

L
Efep =Wn—Wj.

MeTon ypasuenwii cs3n

Yacro npu rUIpOreonorHueckux CheMKax M paspelike Moj3eM-
HbIX BOA WM BOAOCHAOKEHHH U ODOCHOBAHMM MCIHOPAIMM 3EMelh
3AKIAJABIBAIOTCH THAPOreoOrHYECKHE CKBAKUHBI, KOTOPLIE B [1a/lb-
neilieM ocraloTes B KavecTse HAGMIOMATENBHBIX 32  PEKHMOM
IPYHTOBLIX H HANOPHLIX BOM. TTpH UX pacnoflokeHUH HA MECTHOCTH
HeobXo/aMMa weTkas ypaska Mect Oypenus ¢ reomopdosiorueit M
obuwiell ruaporeosorueit, Ho HeobasaTenbHo BbioJHeHHe TpeGopa-
HHH, 1PEabABIAEMBIX K CHCTEME pasMellieHHs CKBAXWHH B TJIaHe,
KOTOPblE BLITEKAIOT H3 PACCMOTPEHHBIX BLIIIE METOJOB THAPO-
JAHHAMHYECKHX pacyueToB.

Takwe waGmonatenbubie CKBAKWHHBI JIHINL B OOIMX uepTax
OTPAKAIOT THIBI €CTECTBEHHOrO WM HAPYUIEHHOTO PeXHMa noj-
EMHBIX BOJL W He NO3IBOJNAIOT NPOMIBECTH THIAPOAHHAMHYECKHH
AHAJIH3 HEYCTAHOBHMBILIETOCH PEAMMA BOJ M NMOACYMTATH HMX Dajnawc.
IIpn pacnonoxenus 3THX CKBAXMH HA MCCTHOCTH HE YYHTBIBAIOT
HATIPAB/IEHHA  JBHKEHHS TOMA3EMHBLIX BOJ, PACCTOAHMA MEXIY
CKBKHHAMH W T.n. Pesyabrarel nabnrogenus 3a  pexHMOM
TPYHTOBBIX BOJA MO TAKUM PA3PO3HEHHBIM CKBAXKHHAM JOMNYCKAIOT
COCTaBieHHE KapT riayOuH 0 BOBI, THAPOU3OTHIIC, HHOT 1A — BBLIE-
JIeHHe pACYETHBIX TPYNN JUIS HPUMEHEHUS MeToJla KOHEYHbIX
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pa3HocTel MpH JABYXMEPHOM TOTOKE BOJ, HanpuMmep no dopmynam
(28), (29) W ap.

Bmecte ¢ stum B OONBIIMHCTBE cCiydaes pacnpoCTpaHCHHSA
BOJIOPA3/AC/BHOrO THIA PEXHMA IPYHTOBLIX BOJ OTYETJHBO NPOAB-
JISETCA TECHAA KOPPENAIUOHHAN CBA3L MEK/IY HIMEHEHHEM YPOBHSA
IPpYHTOBEIX BOA AH M MOMHOCTBIO 30HBI aj’panud. 3Ta CBA3L
NO3IBONACT IS ONPEJIENEHHBIX NPHPOAHBIX H BOAOXO3HHCTBEHHBIX
YCA0BHH  BOCTIONBL3OBATLCA NPHONHKEHHBIM METOAOM YpaBHECHHH
ceasn  [4] ans  pacuera JnEMEHTOB  perHoHanbHoro Oanamca
IPYHTOBBLIX BOJ.

[Tpu npuMEHEHHH METOAA YpaBHEHHIT CBA3H HEOOXOAHMO BBITION-
HEHHE CHEIYIOUIHX OCHOBHBLIX TpeboBaHwMii.

1. JIneBHas NOBEPXHOCTL AOKHA OLITH NPEACTABIEHA OHOPO /-
HbIM pesibedhOM -~ pABHHHbLI HJIM BCXOJIMJIEHHBIE YBaJbl ¢ Hernybo-
KHM BPE3OM; OJIMHAKOBAS PACTHTENBHOCTE H OJAHOPOAHBIH JINTOJIO-
[HYECKHH COCTAB NMOPOI 30HBbI AIpalvu,

2. PaBHomepHoOe yBlaxHeHue Miyuaemol miow@aan armocdep-
HBIMH OCaJIKAMH,

3. Yenosus GopMHpOBAHUA TIOA3EMHOrO CTOKA B OTHOCHTENBHO
OIHOPOJINBIX  BOJOHOCHBIX TNOPOAAX IOYTH OJHHAKOBBI Ha Beeil
MIOIAAH PACIONOKEHHA CKBAKHH (NOMTH OJMHAKOBLIE PACCTOAHHA
CKBAKHH OT MECTHBIX APEH WM O4Maros HHPHILTPALHH OCAIKOB,
OTCYTCTBHE NOANOpa IPYHTOBBLIX BOJ). B 9THX ycinosuax paznocts
MEXILY OTTOKOM H TIPHTOKOM BOJ 10 TOPHIOHTAJIH MM MECTHOE
BOCIOJIHEHHE 1OI3EMHOrO CTOKA JUIA MECT PacnoJIOKCHHA CKBAKHH
Oyner 3asHcers rnasibiM 06pa3zomM OT BENIMMHHBI TIHTAHUA TPYHTO-
BbIX BOJ cwepxy wi. Chasb nocneareil BEJIHUHHBI ¢ MOIIHOCTHIO
J0HBI AIPAUHK TIPH ITHX YCIOBHAX OyIeT JOCTATOUMHO TECHOM.

4, leperekanne BOJA NO BEPTHKANH OTCYTCTBYET.

Ecian  ns  oHOpPOAHOro 10  yKa3aHHbIM  BHILE NPHIHAKAM
paloHa, MIou@Adb KOTOPOro MOXKET COCTABAATHL HECKONbLKO [ECHAT-
KOB M JIAXE COTEH KBAJIPATHBIX KWIOMETPOB, HPHHATL NOCTOAHHBIM
BO Bpemenn Af M B npocTpaHcTBe peruoHanbHbif xoadduument
MONOJHEHHA NOA3EMHOr0 CTOKA Ocp, TO JUIA Hero (¢ obparHbiM
JHAKOM) MOXKHO HAIKCATH BbIPAKEHHE

(5

Olep = ~-—— ““L=const, (64)

rae (%&r) =(9L;-‘ém) ~— ycpe/lHeHHas IS JIAHHOrO paifoHa
ep op

PasHOCTE MeXay HpHUToKOoM (@, W OTTOKOM TPYHTOBHIXx BOA Q,,
OTHECEHHAN K EIMHHIE IUIOUIA/IH, WIH CcpefaHee no IUIoniaam
MECTHOE IONOJHEHHE TOA3EMHOr0 Croka, B3ATOE ¢ OOpaTHBIM
3HAKOM B BHJE CIOs BOMBI 3a [aHHBIA NepHoj| BPeMeHH, TpH 3TOM
O, ¥ O, OTHOCATCA K OTJACNBHLIM PACUYCTHBIM YHaCcTKaM IJI0IAabI0
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F.,, Ha KOTOpble paclpoCTpaHAITCA JAHHBIE O PEKHME YPOBHS
TPYHTOBBIX BOJ [0 Ka¥/10H CKBAXKHHE [; {wﬂr}ep— - yCpeAHEHHAN JUIA
paiiona Be/lHYHHA NMTAHHA TPYHTOBBIX BOJA cBepxy (npH w>0
HHQUIBLTPALKA OCANIKOB 10 YpoBHs Bomwl; npd w<0 pacxon 31oit
BOJIbI HA HCRApeHHe).

[TockonbKy BenHHMHA MUTAHWA FPYHTOBBIX BOJ JUIS CPEHEro no
BOAHOCTH Troj@a MOJHOCTbI) Ppacxofyercs Ha MNOM3eMHBIH CTOK,
BEPTHKAJILHOI'O NEPETOKA HET M H3MEHEHHE 3anacoB BOJbl DJH3KO K
HYJIHO, TO AJs 3TOro roga o=l

Bmecte ¢ atuM Ha mM060M KOHKPETHOM YYAaCTKE PACHIONOKENHA
CKBAWHHEI [, BCIEACTBUE BOIMOKHOTO OTJIHMUSA MECTHBIX YCIOBWH
HHOUILTPALHK H ABHKEHWA TPYHTOBBIX BOJ OT CpPeHHMX N0 panoMy,
BEPOATHLL OTKNOHEHHS KoadpuuMeHTa MeCTHOIO NONOJHEHHS NOJI-
3EMHOI0 Croka oOT cpensero wa senuuuny -+f, 1.e. Oyaer
JNEHCTBUTENILHO BbIPAWEHHE

()
T P —
.0 N Otepat B (65)
rae ﬁ: ----Ilﬁﬂpﬂﬂﬂﬂ HJIH OTEJIOHEHHE OTHOLICHHA BEJIHMHHBI MECTHO-
ro  NONoMHEHHA noa3eMuoro croka (¢ obparubiM  3HAKOM) K
BEIHYHHE MHTAHMA B JAHHOM NYHKTE pexuMHbIX Habmonenui
(OKOJI0 JaHHOM CKBAXHMHBI) OT OTHOWIEHHS CpeIHMX JAis pakona
BEIMYHH TeX Ke asiementoB Ganmauca; o, - perdonasbbli B.'O’Jfg-
(BHIMEHT TIONONHCHHUA NOA3EMHOIO CcTOKA (¢ obpaTHBIM 3HAKOM),
paBiBIil OTHOINEHHIO YCpPE/IHEHHBIX BCJHYMH MONOJIHEHHA CTOKA M
NUTAHHA CBEPXY.

Ilpu OTCYTCTBHM BEPTUKAJILHOIO NEPETOKA TPYHTOBBIX BOJ
BOCNIONIb3YEMCA OOIIMM BH/IOM ypaencHds OGananca 3THX BOJ /s
yuacTka cywu maow@asio F ¢ ysetom dopmyn (6) u (8):

WAH =173 At A,

[Moacrasue ciona Beipakende Ui %.;9!.&: w3 (65), nonyuum
JUIR pacueTHOro ydactka dopmyny
BAH =(1+a,,+B;) wAr. (66)
Ecau npencbpeus nonpaskoit f;, 1O nuranue rpyHTOBBIX BOJ B
JAHHOM NYHKTE peXUMHBIX HAaOMONeHHH MOKHO OyneT BBIMHCIHTH
no dopmyne

wht=20. (67)

OtHocHTENbHAR MOTPEIIHOCTDL O, pacdeTa BeJHYHHBI NHTAHUA B
NAHHOM NYHKTE, BO3HMKAIOLAA NPH HEJOYYeTe MECTHBIX Ocoben-
HOCTel (OopMHpOBAHHA NOM3EMHOTO CTOK4, COCTABHT
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s B
O 14+a,1ph, (68)
B pesynbrare BHIYHCIIEHWS OTHOCHTEJILHOM 1OTpeLIHOCTH pac-
4etra NMUTAHWS TPYHTOBBIX BOJ &, C y4eTOM LUMPOKOTO JIHATIA30HA
BOIMOKHOTO YCpe/IHEHHOTO 3HAYEHWS PErHoHaNbLHOrO Kod(phuiH-
eHTa f,, W BOZMOKHLIX MECTHLIX OTKJOHeHWH B, or aroro
koodduumenta, 6wino ycradosneno, 4ro npu 5% <o, <50% u
5% <|B;|<30% wHckoMas NOrpeliHOCTL HAXOJMTCH B Npenenax
4,5% <|96,,1<16,7% B BOCBMHM ciydasix H3 JEBATH W TONbLKO B
o/iHOM caydae |6, |=25%, 4T0 18 perdoHa ILHON XapaKTepHCTHKM
BEAMYMHBL IIMTAHHA TPYHTOBBIX BOA Bnojue jaonycrumo. Cheayer
YY4eCTh, MTO JAHHLIE NO aTMOCQepHBIM OCAJKAM H HCNAPCHUIO B
DONILIIMNHCTRE CAYYAEB MMEKT DONBINYK OTHOCHTENLHYIO IOrpei-
HOCT b.
[TpuBeiIcHuBIH - aHANIH3  OTHOCHTEILHBIX  MOrpelHocTel O,
AciicrBATENCH TIPH COBIIAACHHHM anredpaHyeckuX 3HAKOB Be/IHYUH

mATanns wAT W PaIHOCTH MEXIY TIPHTOKOM W OTTOKOM BOJ EE&:,

410 M HabaogaeTca  HYauwle JUIA COOTBETCTBYIOUIMX  OTPCIKOB
BpeMenH Al TIDH BOJIOPAIIENBHOM THIIE PEXHMA TPYHTOBHIX BOJ.

OcnopbiBasich Ha 3TOM BLIBOJE, 0BpaTUMCH ONATL K YPaBHEHHIO
fananca rpyHTOBLIX BOJI, Jajee yureM Beipaxenue (67), B KoTopom
BMeCTO W' uis cokpanienus Oy/ieM nucath w H BMECTO 0O ,= — 0.
Takum obpazom, Mbl npedeGperaeM noupaskoli -+, u cuntaem
we=w,

JaBHCHMOCTH WIMEHCHHA YPOBHA IpyHTOBBIX BoaA AH o1 Mol
HOCTH 30HBI AJpaltuK 2z, NPOUCXONALLIETD 38 OAHO W To Xe Bpema At
(HanpuMep, 1IPH HENPEPRIBHOM HOABEME €ro— Npu HHPHILTPaLKH
OCA4/IKOB M/ TpPH CHAJIC YPOBHA — [0/ BJIHAHHEM HCNAPEHHA),
OYeHb HACTO BBIpaKactTes crenennoi dynkumel suma  [4]

AH =az®, (69)

rae a, b—napamMerpbl KpHBOH CBAIM HAMEHEHHA YPOBHA B JAHHOM
CKBAXKHHE cO cpenselt rayGunoi no soawt z, npu srom b<0.
[MapamMeTp a oTpakaeT YCIoBds YBJIaxHeHHs N0 NoBEPXHOCTH, a
napaMerp b-—ycnosus WHQHIALTPALMKM WIH HCIAPEHHA B 30HE
aIPanuu.
C yuerom (67) u (68) umeem

wm=]£ z%, (70)

+ @

O6o3nadumM napaMerp CBs3M BEJIHYUHBL HIUTaHUs ¢ riaybuHoi no
BOJILI B BMJE

p=tL, (7
53



1,5 -
1,3 bez

i 1 b2 s
W -1 k=15 l==Ts
qa: L1, s [& s

4 i L i 1 |

19 21 23 25 27 29 M

56 7
‘"ﬁ%‘dgy

! -G
i ?ﬂ- 06 bf'"{-;%‘”
3 Ghoe 007
g7 | 42U|l||111

0 02 0% QF 08 1,0 1,2 14 gz

Puc. 13, Upaduky coaIM BCOAHIHN NHTAHKE TPYHTORBIX BOT H HIMEHEHUA HX YPOBRHA C
rayGuHoi 1o roasl A Tepputopun Cas-Mausickoro Mexaypeubs (f-4) u Teppac
pek Manww u Can (5,6):

AN or £ (ocens — secna); 2 whi ot 7 (ocens — necna, Ar=182cy1) J- wAr o7 2 (ocens, Af=6l cyr)
4 AM or = (ocenny; 5 AHM or = [ocens  becwak 6 AN o 2 (oceus); T--lgAM ot lgz A Teppac
B--lgAN o1 lgz anm Mexiypeuss, ¥ 10uka mabmofenns B ec HOMEp

B peaynstate smecto (70) Oymem HMETh
wAt=pz~°, (72)

roe ¢= —b-—abcomornas BenHudHa mapametpa b.
3apucumoctH (70) wnu (72) HCnone3ylOTCA 18 pacyeTra BeJiH-
YHHEl TIMTAHHA TPYHTOBBIX BOA 3a BpeMs Af npu konebaHHsX
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YPOBHA NO JAHHON CKBa)HHE, KOTOPHIE MOKHBI OTBEYaTh Npeje-
nam HabarofeHHbIX TNyOHH 100 BOMbIL

[TocnenosarensHocTs pacvera napamMeTpoB W dneMentos Oa-
Nanca NpHBEAEHd HUXKE,

I. Ecnn MBI MMeeM pesynbTatThl PeXMMHBIX Habmonenuii 3a
IPYHTOBBLIMH BOJAMM MO Tpynne CKBAXWH, TO BHauaje 3ajada
CBOIMTCA K HAXOKIEHWIO JUIS Kakaoro oOoTpe3ka BpeMend Al
HAPAMETPOB @, b ¥ p HA COOTBETCTBYIOMIMX KPHBBIX CBA3EH BeIHIHH
AH ¢ z, copmenieHHmx Ha oguHom smcte (puc, 13). Tlpu arom
BCIMMMHA HEMOCTATKA HACBILIEHHA HAH BOOOOTHAMH [DOpoa W
aomkna  OBITh  onpepsesiena N0 JKCHEPHMEHTAJbHOMY METOY
[4] ¢ noMompio HabMmomeHHit 32 BAAKHOCTBIO NOPO 30HBI ApAlUH
W JaHHbIX 00 u3MeHeHnH ypoBHs AH B anasorumunyo ¢azy
pexHMa BOJL.

2. Onpenenenne napametpos a u b xpusoit cessn AH = f(z)
METOZIOM HAHUMEHBLIIMX KBAAPATOB WCXOAA M3 JauHbix Ooiibiioro
(He MeHee Tpex) yHcna wabioaatenLHRX CKBakuH B paifone. lMepen
ITHM, KaK YKa3biBAJAOCh paHee, jaoJikeH OblTh NOCTpoeH rpadmk
cBAIN BeHuuH AH W 2 no akTHUECKUM 3aMepaM YPOBHS BOJIbI BO
BCEX CKBaMMHAX,

[TpuseneM ypasuenne (69) k ypasHenuio npsamoii

y=A+bx, (73)

rne y=IgAH; x=Igz; A=Iga.
Mo METOJTY HAHMEHBIIHX KBAJIPATOR HMECM

ST ) )
g nEx? ~(Ex)*’ (74)
@ _F]ga*_ﬂrl‘ﬂy—i.rﬂry (75)

e

rjie n-—4ucio HabIIoNATeNbHBIX CKBAKHH.

3nech 3Havenust X My BBIUHCASIOTCH N0 JAHHBIM - Kawpoi
HabmoaaTessHoi CKBaKHHBL 32 Bpems Al

Ypashenue (73) cnenyer HCHoAb3OBATE M IS NpeaBapHTENnbHOMN
OUCHKH BOIMOKHOCTH HPHMEHCHHA CTCHEHHOH 3aBHCHMOCTH (69)
NpH annpokcumMauuu ceazn senndann AH u z. C 910# uensio crpoar
rpaduk ¢ koopamuatamu x=lgz, y= —IgAH. Ecan BoJibIMHCTBO
pACHETHBIX TOYEK, KaXIAs W3 KOTOPLIX OTBEYAET OlpeIe/eHHOH
CKBAXKHHE, PACIIONOKHATCH OkOJIO npsmoit Buaa (73), TO 3aABHCH-
MOCTBIO (6Y) MOXKHO BHOMHE NOJKL3IOBATHCA.

[Mpu cnape yposua rpyntoBbix o AH<0; w<0 w a#0. dns
BOJOPA3AEBLHOTO THIIA PEXHUMA FTHX BOJL HCC/IEYETCH 3ABUCHMOCTD
abcoMOTHBIX BENIHYMH HCTIAPEHHS TPYHTOBLIX Bﬂﬂﬁ)ﬂd3| H H3Me-
HenHs ux yposus |AH| ot raybuns mo Boawl z. Jlig orbickanus
xapakrepa cBa3eld —senuunn AH ¢ z Mbl HE HCKIIIOMAEM BO3IMOXK-
HOCTH TIPUMEHEHNS ¥ JIpYrux 3aBucumocteit AH =f(z), orauanbix ot
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creneHubix. Bo Beex cayyasx ans nabmoneHHoro auanalona raybHH
J0 BOORI OCTACTCH CH'[].BBEJHIHBHM Bhl[]ﬂl&'ﬂ]ll{ﬂ

wir=g(z). (76)
3. Cpennuii koadduiHeHT NOMOJHERHA NOAEMHOTO CTOKAa o M
napaMmeTrpa p, Bxoasiuuid B dopmyny (72), paccuMTLIBAIOT Clie-

ayomuM  obpazom.
ITo nrym HawmMensinuMm 3unavenusM AH, uw AH, (u3menenusm
YPOBHS B pPa3HbIX CKBAXHHAX) 34 OAHO H TO ke BpeMa Af,
OTBEYAIOMMM TAyBHHAM Z, W Zz,, HAXOMAT OTHOUICHHE
T e (77)
R
KOTOpOE TPHPABHHBAIOT 3HAYEHHID MNepBOH  nmpoH3BoaHOH OT
bynxkuun wAr, B3sroll w3 dopmynsr (72), nas :-:cp='—’—';”.
Takoii npuem pacdera p OCHOBAH Ha TOM OUYCBHIHOM MNOJNO-
KEHHH, 4TO npH HanbonbMx raybUHAX N0 BOABI PATHOCTH MEKILY
NPHTOKOM M OTTOKOM TPYHTOBBIX BOJI H3IMCHSETCH C H3MEHEHHEM
rayGun 10 BOABI 3HAYMHTE/IBHO ME/UICHHEE, 4CM H3MEHEHHE BCJIH-
YUHBL HTanus ceepxy wAr TTooToMmy. yKasanuylo pasHocTs HIH
npUpaileHue Beandunbl PAH, npUXOAsIMEcs HA CIAUHMILY H3Me-
Henus raybumnn, moxno B obnactn Bonewmx rnyGud cuurarh
NPUOJIHKEHHO PABHLIMH NPHPANIEHHIO COOTBETCTBYIONIMX BEJHYMH
NUTAHHA HA TY KE CJAMHHILY HIMCHEHHA TIyGHNHbI
[Mocne coorsercraylomux npeobpasoBanuil nonydaeM cpesiee
JHAYCHHC PCrHOMANBHOIO KOAMPHUUMEHTA NONOJHEHHA NOAICMHOTO
CTOKA B BUJIEC
=R ab(zy=z))—(AH, - ﬂffl} ::.!,."” (78)
(AH,~AH)zly
M3 oroit  dopmyast cnenyer, uro koadbuument mecrhoro
NONOJHEHHA CTOKA & ONPENensicTCH UL COOTHOLICHHEM BeJHYHH
uimchenus yposuss AH, u AH,, custeim ¢ 06o6inennoro rpadmka,
cpearen rayOuHOR 10 BOAB 2, H NApaMelpaMu @ W b KpUBO# CBA3M
AH={(z), KOTOopbie KOCBEHIIO OTPAKAOT BIHSHHE HeAOCTATKA
HACBIEHHS TIOUBBI |1 M yBJaXHeHUs nosepxuocth. Henocpeacteen-
Ho 8 dopmyny (78) aToT napamerp P He BXOJMT.
4, Bennuuna  MecTuoro monoJHeHHs noaleMHOro Croka ¢
KAKA0ro yuactka (NyHKTda HaOmlogeHuil, rje HMeeTcAa CKBaXHHA)
HAXOAMTCH M3 Ypasuenus Gananca jU1d yyacrka cyiu momaasio F

u dopmynst {67):
O e X .
'}B'M_ = At =awAr 1+qﬂ.H. (79)

PaccmaTpiBaeMBli METOJl IIHPOKO BHEAPHIICA B TPAKTHKY B
Kasaxcrane u Ha Vkpaune B 70-¢ roawl TeKymero Beka.
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OUFEHKA TMOrPEMTHOCTH PACHETA NMHTAHWUA
I'PYHTOBBIX BOJ MO PEAMMHBIM JAHHBIM

PaccMOTpUM NOrPelIHOCTH METOJIOB KOHEWHBIX Pa3HOCTEH M
AHATH THYECKOTO, KOTOPBLIE HAMH OTHOCATCH K KATErOPHH TOYHBIX,
NockoJibky oHu Gasupyrotes Ha audupepeHilMansHOM W MHTErpaib-
HOM MCYMCICHHM ¥ YYWTBHIBAKOT BCEe M3BECTHbie TPaHHYHBIE H
HAYAJIEHKIC }"CﬂOBHH,

OueHka TaKux NOrpelunocTell npoussojauTes a1d obocHoBAHWA
puifopa pacdeTHbIX (POPMYNI, N0 KOTOPBIM BLIMHCJIACTCH NHTAHWE
[PYHTOBBIX BOA N0 JIAHHHIM peXHMHBIX Habmonenwit B Habmona-
Te/bHbIX ckpaxuHax. Bee pacuernsie OPMYJBI TECHO YBAILIBAIOTCH
C pacHETHBIMH CXeMaMH (MOJENAMH) JBHKEHHA MOAICMHBIX BOJ B
BOIOHOCHBIX TUiacTax nopoa. Ho Tak Kak NpUpPOAHbIE M HCKYCCT-
peHHBble (DAKTOPB!  JTOTO [ABMKEHHS BeCbMa pa3noobpaiubl M
MHOTOUHCICHHBI, TO pacueTHbie CXeMbl ODBIYHO OTPANKAIOT JIHIIL
riaasiediume w3 atux gaktopor. Iocneanue otTanuaoTes DONBITHM
pasiooOpasHeM, HO 3HATL HX HeoOXOAMMO JNA OLEHKH BJIHAHWHA HA
ﬁ':l.TI'E'I.'HC H TPOTHO3 pesHMad MoA3IEMHRIX BOJ.

IlorpemHocTH pacyeToB NHTAHWA MOTYT BOINMKaTh: 1) mpu
VIIPOLIEHHH  PacueTHOW CXeMBl— COCTABANIOT MEeTOJI0NOIrHYecKYIo
rpynny; 2) npu Heywere orpanuvenuii npUMeHeHHs KOHEYHO-pa3-
HOCTHRIX petieHMif; 3) u3-3a HETOYHOCTH MCNOAb3YeMBbIX NApamMeT-
POB W WIMEPEHHLIX B HATYPE MCXOAHBIX JaHHBIX — METPOJIOTrHYeCKHe
NOFPeLIHOCTH.

Haa  noayoepanuvennozo nomoka 0e3  nepemexanus 600 Nno
aepiukady opmysia (36) CTporo oTBEYACT NPHUHATHIM KPACBBIM
YCIOBHAM H lmb%u penunanbiomy ypasuenuio (34) nns onnomep-
HOTO NMOTOKA B OJAHOPOAHOM. BOAOHOCHOM ropHionTe. Bwmecre ¢
UM NIPHHATHE B KAYECTBE TPaHMYHOrO ycaosds rpadmka Kose-
OunMs  yposHs Boasl B Oaukaifiueil kK pacyeTHOMY CeMCHUIO X
CEBAXHHE, HAXOAAINEHCA HHXKe 10 MOTOKy, TAe nojgararr x={,
CBAIAHO C HEODXOAUMOCTBIO OLEHHTh OTHOCHTENBLHYIO 10T PElIHOCTh
pacueTa BeJMMMHLI nMTanmMs ceepxy no Qopmyne

_(we)i—a=(wi), C[1=B-x(1~4))
M {wr)i =3 e (A=B)(t+Cy=7)" (59)
rie A=1-R(A)); B=1—R(A); C=1—R(A,_,) a.l,z_z/-_
x._g#:“ ). Ax= x5 (W1); -2, (wi), 1 (we);-— BeMuHABI NHTAHKASA

TPYHTOBBIX BOJ1, BbIMHCIEHHBIE 110 hopmyste (36) COOTBETCTBENHO MO

JaHnbiM  KonmeDanua ypoBHA B ckB. |-—2, [aHHBIM HAa TpaHuue

notoka (npu x=0) u B ckB. |, NavHLIM Ha TOH Xe rpaHHIE H B

ckB. 2 (oM. puc. 7); Ay=—"L; A,=—2: AH(x,, ) u AH(x,, §)—
2/ 2 /at

e
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H3IMEHEHHA YPOBHA TPYHTOBBIX BOJ 3@ OJIHO M TO XKe Bpems f
B ctcsé 1 u 2; x,, x— pacCTOAHHA OT TpaHHIBl MOTOKA [0 CKB.
1 n 2.

Buigonsl M3 wutepnperaund gopmyisi (80) ObIH NpHBEAEHH!
BHIILIE.

Haa HeoepanuuenHo2o NOMOKA NPu OMCYMEMEUU NEPEMEKANUA U
00HOPOIHOM CMpoeHuy 60J0HOCHBIX Nopod neicTeATeNbHA (Popmyna
(37). D1a hopmyna MOKET NPHMEHATHLCA TMPH YAANEHHH pacueTHOMH
CKB@XHHbBI BbIILE 110 NOTOKY BOJL OT IPaHMILl NOTOKA HA paccTOAHHE
x=(4+5) \/E'. [Tpu pacuere nutanus no Gonee GAHIKUM K rpanuie
NOTOKA CKBAXHIAM MOXHO OLUEHUTH NOTPENIHOCTh, BOIHHKAIOIIYIO
OT 3AMEHBI NOJIYOrPAHHYEHHOTO NOTOKA HEOTPAHHYEHHBLIM B TUIaHE,
OTHocHTe/ibHAs  NOTPEHIHOCTD, BO3ZHHKAIOIMAR B ITOM  CJy4ae,
COCTABJIAET

a—1
W= e 81
i B'— l : | ( }
rane a=AH"/AH, AH" w AH — uaMeneHusi ypoBHA TPYHTOBBIX BOJI
34 BpeMA [ B HavanbHoM Xx=0 W [aHHOM X CeYEHHAX MOTOK4,

13=-—-!- o h=—"_; X~ PACCTOSHHE MEXY HAUAIBLHHIM H PACHETHBIM

R(A) 2./ at
cevdenHsaMM  (CKBAKHHAMM).

B pabGore [4] npuseaens woOMOrpaMmsl U ONpe/iesieHus
BE/HUMMHBL A= f(6,,) npu 3agaHHBLIX 3HAYEHHAX o W &, NO3BOIN-
totme OBICTPO  OUEHHThL HUXKHUIT Tpe/iesl PACCTOAHHA X Mexay
CMEKHBIMH CKBAKHHAMM B CTBOPE MO NOTOKY BOJ, BbILE KOTOPOro
npuMennmMa  dopmyna (37) ¢ 3agannoil NOrpemnoOCTHIO  paciera
BEJIHUYMHBL W[,

Ha ocnosanmuu conocmaeienus pacxodoe eodst npu  Heycmano-
BUBIEMCA DGUNCERUU 2PYINIORHIX 600 & HOAY02 PAHUYEHHOM HOMOKE,
BHIYMCIIEHHBIX MO  opMynaM Juis  HeycTamosusiuerocs Q,, ©
VCTAHOBHBINETOCH JIBHAKEHHSA Q,r (no Tromon), C. @, ApepbaHOBLIM
NOJMYYEHA 3ABHCHMOCTh

Mt Q",.er =f{Fﬂ]! (82}
rue Fﬂzﬁ-;:;;:i -~ KpHTepuii ®ypbe,

M3 awanumza YHCIOBBIX 3HAYEHHH (QYHKUHH % COeayer, 4To
MOrpeiHocTs B pacuere pacxojd noroka no GopmynaMm ycraHo-
BHBILErOCH NBHKeHHA OyaeT TeM MeHblle, 4eM OoJiblle 3HAYEHME
F,. Wnaue rosops, norpemtocts Gyaer teM MeHblle, HeM A0fbLie
MOTOK CYLWIECTBYET M 4YeM OH KOpo4e, T.€. 4YeM MeHbIe X.
ClhenosatenbHO, paccTOAHHE MEX/AYy CKBaXXHHAMH NO HOTOKY BOJ,
3AK/1a/1bIBAEMBIMH VIS XAPAKTEPHCTHKHW HEYCTAHOBMBILEroCcs JIBH-
WEHHA O0KHO ObiTh He Dollee uYem
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TaGamuma 3
Inavwennn woddduunenta x=1f(F,) no C. D. Asepsanony

Fs ¥ Fy * Fy o Fa o Fy ®
0 a0 0,16 1.53 0.9 109 4.0 1,02 25,0 1,0
(0 5,64 0,17 1,51 1,0 1,08 4,5 1,02 300 1,0
0,02 3,99 0,18 1,47 1.2 1.07 50 1.02 350 1.0
0,03 326 0,20 1,42 1.4 1.06 6,0 1,01 40,0 1,0
004 | 282 || 025 1,34 1,6 1,05 7.0 | 1,01 45,0 1,0
0,05 2,32 0,30 1,28 1.8 1,05 8.0 1,01 30,0 1,0
0,06 2,31 0,15 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 1,0
(.08 2,02 0,45 1,19 24 1,04 12,0 1,01 20,0 Lo
1,09 1.9 0,50 1,17 2.6 1,03 14,0 1,01 90,0 1,0
0,10 1,83 || 060 | 1,14 2,8 1,03 160 | 101 ff 1000 | 1,0
0,12 1,70 0,70 1,12 3,0 1,03 18,0 1,00
0,14 1,60 Il 080 | 1,10 35 1,02 I 200 | 1,00

it
X< [—, (83)

(e {— pacveTHOE BPEMA, HANPHMED H3MEpeHHOe MeXOy cpoKamMH
HACTYIIEHHS CMEXHBIX IKCTPEMYMOB YPOBHS BOJIbL.

f
Benuunna Fo== Geperca u3 1aba. 3 ais COOTBETCTBYIONIEro
X

Hauenus senuurHbl ¥, [lpw 9TOM yuuTHIBaETCH, 4TO OTHOCHTENIBHAS
NOrpemmocTh pacyera pacxoia noroka no gopmyne Jiomoun (s
HEYCTAHOBHBILCTOCH JIBHAKEHHH)

n=2w=% oy, (84)
9,

Mpu n=21%, 4TOo YAOBNETBOPHET HAlIH PACYCTHI, WMEEM
w=1,21 w 3 1abn. 3 maxonum coorsercreyroulee Fy=0.40. B urore
NoJiyuaeM ONTHMalbHOE PACCTOAHNHE MEXY CKBaXHHaMH, OTBe-

uatouiee dopmyne:
x<1,58 \Jat. (85)

[Mpn Fy=20,80 < 1,1, 910 cOOTBETCTBYET OTHOCHTE/NBLHOMN mOr-
pelHocTH pacdera pacxofa noroka N<10%, a w3 dopmynst (83)

MnmoayuacM
x<1,12/ar, (86)

Ouenku  mempoioeudeckux nozpewnocmelt KOMNOHENNos numa-
HUA, @ Makxce Poau No2pewHocmen omoeasHslx Iremenmos OGasanca
epyHmosslx 600 6 dopmuposanun  pesyasmupyiowieli  nozpewHocmu
pacuemuo2o numanud cCBepXy A, HWIH BEJMYHHBI PEIVIABTHPYIOUIETO
Beby'mxanhanm BoooOMeHa A, _, NPOH3IBOAATCH CIIEAYIOUIHM
obpazom.
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[TpH Hanu4uM BEepPTHKANBHOIO NEPETEKAHWUS TPYHTOBBIX BO/ B
NOJICTHAAIOUIMA HATOPHBIA TOPH3OHT MEKTIACTORBIX BOJ ¢ HHTEH-
CHBHOCTBIO € JECHCTBHTENLHO BhIpawenue Oananca Boja B obuieMm
BHae (6) wim

pAH=%;Q’M+[w- £)At, 87)

rAe npu :—HQ.'J‘Z Q,=khe, Iy w Qy=kh., I, pacxosel 0IHOMepPHOTO
p

NOTOKA TPYHTOBBIX BOJ CAWHWYHOR IIMPHHBI HA cpeaHuii (s41)
MOMEHT BpemMeHM Al nNpH  YCTraHOBHBLUEMCH JIBHKEHWH BOJ B
cpenuux cedenusx M u N (em. pue. 1); [, [,— ykJ10Hbl NOTOKA
mexay ¢k, 1, 2 u 2, 3 Ha cpeauuii [s+]5 MOMEHT MPOMEKYTKA
BpeMeHn  Ar, b~ cpeaHss  MONIHOCTH TPYHTOBOTO  NOTOKA;
k —cpennuit  xoappunment GHABTPALHH 110 TOPHIOHTANH  JUTH
BOJIOHOCHBIX mopod: F- nmaomans aneMenta (Ig,=1).

AH
Venosue -h—us:,ﬂ.z BCTpEYaeTCs acro, Korjia xonebanus ypopHs
(4]
TPYHTOBBIX BOJL coCTaBAAOT MeHee 20% OT MOIHOCTH MOTOKA, 310
NO3IBOAAET NPHMEHHATHL K pacueTy JiMHeliHoe ypaBHeHWE HeyCTaHO-
BHBLIETOCA JBMKCHHA (34).

AH
[Tpn Maneix MOUIHOCTHX [OTOKA, KOI/a I—::-[],Z H TOPH3OH-
op
TallkHOM Bojioynope npumensior dopmyny Jlionon, B koropo
DUrypHpyroT KBaJparsl MomuocTei nortoka, wimm dopmyny Ka-
MEHCKOTO B CAYYafAX HAKJIOHHOTO BOJOYNOpA M HCOAHOPOJHOIO
CTPOCHHA MacTa.

Hexonn ms ypannenusn (87) u dopmyn pacxonor oamoMepnoro
NOTOKA TPYHTOBBIX BOJI C/AMHHYHON INUPHHBI, MOKHO HATUCATH
BhIPAKEHUE JUIA npeenbnoi abecomoTioll norpemnocTs HHTEHCHB-
HOCTH BepTUKanbLHOrO BojgoobMena B Buae

i'jh‘f ﬂ.ﬂ.ﬂ' ht[‘ -
Qe Byt Ame At R ?"[k(ﬁ:.Jrﬁh}"‘(fl D) Ay
(88)

Buipoa aroit dopMynsl ocHOBaAH Ha AONYCTHMOCTH 3aMeHbl
MaJIbIX 10T PeIHOCTEH nepeMenHBIX Benuan k u (1, —1,), a Takxe p
u AH ux anddepernmanamm.

B dopmyny (88) Beesens! caeyrouime obo3navenus NpeeibHbx
abcoNoTHLIX norpetHocteil: A, -, — BEPTHKANBHLIA  BOJI00OMEH
MEAJ/1y JIEMEHTOM TPYHTOBOTO [IOTOKa H 30HOH ajpannH, a Takxke C
NOACTHAAIOIIMM  BOJOHOCHBIM TOPH3OHTOM; A — HHTEHCHBHOCTH
NMHTaHHA CBEPXY: A, — HHTEHCHBHOCTD NMEPETEKAHUS T'PYHTOBBIX BOJL
B MOJACTHIAIOUINA BOJIOHOCHBIH TOPH3OHT, A, — rpaBHTAIHOHHAN
BOJIOOTAAYA BOJOHOCHBLIX TOPOJA B  OTHOCHTEABLHBIX eIMHHIAX;
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Ay~ —H3IMEHEHHS YPOBHS TPYHTOBBLIX BOA; A, u A; — HANOPHLIX
rpajMEHTOB JUIA YYACTKOB MOTOKA MEK/Y CKB, [ g I 3,
OTHOCHTENBHBIE eMHHHUb; A, -—koadduuuent duALTpaunK BOIO-
HOCHBIX TIOPOJ, M/CYT.

M3 dopmynsr  (88) Buamo, wTo npeaenbHas abconoTHAA
NOTPEIIHOCTL BEPTHKANBLHOIO BOmooOMeHa A, ., yBenH4HBaeTcs C
POCTOM Pa3HOCTH MEX/IY YKJIOHAMH NOTOKA (I, —1,), ux norpeui-
HOCIE€H, @ TAKKE C YBC/IWYEHHEM BOJONPOBOJIMMOCTH k,"r,_l, BOJIO-
HOCHOTO TOPWHIOHTA.

["naBuas  cocramnsiomias norpemHocTd A, -, — norpewnocTs
Ko3ppHIHENTA BOOOT1A4M HIH HEJIOCTATKA Hacmmeunn nopo .r_".

IIP{"L]EHHM.’I OMUOCHMEABNAA  NO2PCHINOCTL  8CPIMUKAALN020 E(J-
dooOMeNa BBIPAKACTCA B BHJIC

ﬁ,w_ ‘=i':'__-f~ﬁ_“’ léf (89}

3aMeTHM, HTO JUIS KPHMBLIX JICNPECCHH cnaid, MpH KOTOPBLIX
PACXO/IbI MOTOKA YBCIAHYMBAIOTCA 1O NYTH ABHKCHHA, OTHOCHTE/Ih-
Hble MOrpermMocTh O, MHHUMQIbHB, & JUIS KPUBBIX NOANIOPA,
OTBEYAIOLIHX YMCHBLILICHHIO Pacxojia MOTOKA 1O NYTH JBHKCHHA,~
MAKCHMATLHEL,

Ipu  coemecmubix  20puzonmatblislx W GePMUKAALHbIX  600000-
MEHaxX KPHUTEPHA OUCHKH WX poau B HOPMHPOBAHHM BEIAHUHHEI
PEIVALTHPYIOWIETO NMHTAHWA TPYHTOBLIX BOJI MOKHO HAiTH, BOC-
NONLIOBABIIKCH YPABHCHHEM (87) M METO/IOM HAJIOXKEHHA TEYCHHIH
(cynepnosuunn). Ilpu sroM smecro (87) noayuaem

AH  khg,

== (AL =AL) + (Aw~Ae); (90)

ﬂQIFAQI i 2 (81 +E2), (21)

rne AH=H—H_ H,—nepsoHavajsibifi yposeHsh ITPYHTOBLIX BOJL B
cpejiieM  ceuenun (CkB. 2) noroka npu t=0 (eM. pume. 1); H-
YPOBCHL TPYHTOBRIX BOM B TOM K€ CCHMecHUH 1pH (>0 wan npu
f=At, npu 510M HavajdbHLIT MOoMeH1 =0 BuibupacTcs B Hauase
HIMCHCHHA YPOBHSA BOJLI BO BpeMenn, Al =1, -1, AlL=1,—1,.
fl‘ [, — YKNOHBI OTOKA COOTBETCTBEHHO Mexay ckB. 1, 2 u 2, 3 npu
m v Iy oo 13— TO XKe, HO npH 1=0; Aw=w—w_, Ae=g-—g; w,

E—HHI‘EHLHBHGETH COOTBCTCIBEHHO NIHIAHWA H NEPETCKAHMA TPYH-

T-::-Bmx Bmx npu t>0; w, g, —10 Xe npu t=0;, F=[1; |, ==
~016 A03=0,- 0, 0, Qz i ﬂﬂiﬂsmmﬂdﬂbﬂme npi
d pacmﬂm Bojbl B ceuenusx M W N, &, =AH,—AH,; &,=

—,riH -AH,; AH,, AH,, AH,—u3meHcHus ypoﬂus BOJIbI B
CKB. l, 2, 3 za spems Ar (cm. puc. 1)
6l



[Mepeoe cnaraeMoe B npasoit wact ypasHedus (90) swipaxaer
coDOM pa3HOCThE NPHPANICHHA PACX0A0R BOJIBI OJJHOMEPHOTO NOTOKA
AQ) n AQ; B cevenuax M u N (cM. puc. 1), BOIHHKIIYIO TpH

!
nepexoge or Momenta (=0 kK MomeHTy r=-2-. IMpu  arom

YCTAHOBHBILICECA JABHKEHHE CMEHACTCA HCYCTAHOBHBIIMMCH.

Janee waiinem esipaxcenue 048 OMHOCUMEABHOU RNO2PEUHOCMU
Paznocmu  NPUpawfenuil  unmMeHCUsHOCMel NUMAanuA u  nepemexanus
HJH [OrPEUIHOCTH, BHOCHMOM HEJ0Y4eTOM HEpPBOrO CHAT4aeMoro B
npasoii 9actu Qopmynsi (90), T.e. npH HCKIKYCHHH BEJIHYHHBI
AQ)—AQ;
—Q-'F-,-E—z w3 Gananca BOJBI

[Mpenensnas abcomoTHas NOrPeHOCTh NOCACAHEH BETHYHHEI
onpeaeasercs no Gopmye

he
ﬂ[w;-—w;]m:T;[k (A, +A,) + (84 +8) A (92)

lpumep. Wexonmwie pannmie: §, =005 m; E;=0,1 m; Ay =4, =002 m; k=
e |0 Mmfeyr; (=200 M; b, =10 M, A =2 mfcyr. Tpebverca ONpefcinTL BEIHUHHY
abcoMoTHON NOrpelIHOCTH,
Ioscranonxa yMcnosuX anaveHuil neauuin B Gopayny (92) naer ﬂlﬂﬁ" ~AQ)F™
i i

=ﬂ.lf3 MM/CYT, HIH N0 OTHOWIEHHIO K BEJHYHHE HIMCHEHMA JANACOB TPYHTOBKIX BO/
F'EF.' = 3,33 MMicyT noayumns ﬁ'{ﬁﬂ; “-5{:.".31-":5"‘%'

3nece Gwino npunato: p=0,1; AH=1m; Ar=30cyr. ABcomoTHan penMuHHa
PATHOCTH NpHPaleHHil packofos npuTeKdomel w Errlcm}imn_mﬁl Eﬂ{h&l B TOPHIONH-
TansHoM Hanpasiewun no Gopmyne (91) cocrasut —Q : ; Q:-=—2M,-- (0,0540,1)=

=(,000375 m/eyr=0375 nm/cyr,

[penebpekenne ropHIOHTAILHLM BofnoobMenoM B GanaHce rPYHTOBMX BOJ,
T.e. npu gonymewnn AQ| =A@ npusoauT K OTHOCHTENRWOW TIOrPEIHOCTH
BEAHMHHLL NPUPAUIEHHA BEPTHKATLHOTD BOAoODMEHd B BHAE

; (AQi —AQ:) At
Blaw ~ A =" ﬁﬂHF S (93)

Hpu F=[-1 seawunna iﬂ'—;a% onpeaenserca no topmyne (91).

0,375

B uncnomom npusepe Oyaem uMeth: an,ﬁ,snj—lj—mﬂ.llizIl.i%. Takan

BETHYMHA OTHOCHTENTRHON NOTPEINHOCTH, BHLI3BAHHAS HETOYYETOM  TIpHMpaeHuil
TOPHIOHTANBHBIX NPHTOKA W OTTOKA BOJ, HAXOAWTCA B NPEACHaX NOrPELIHOCTH,
BHOCHMOH NpuGINKEHHOCTHIO - BEJIHYHHB napametpa p okono 20%.

Jna yeAoBHi NaHHOTO NPHMEPA MOKHO 33KTHOMHTH, YTO B UETAX npubIuM-
WEHHBIX PACYETOB NUTAHAA TPYHTOBHIX BOJ C TEPCTEKAHMEM MX B NOACTHAAK-
WM BoAOHOCHBI rOpH3oHT ¢ ykajawuol Norpemnocteto (Mewee 20%) monye-
THMO OFPaHMMHTBCS  CXEMOH  HCOIPAHHMCHHOIO NOTOKA W MCOOAL3IOBa1L  (op-
Myl (49), (50) w (51), a rTakwe (53) m (55). Ocuonnoe TpeboBamme npM ITHX
pacHeTax— He NpPeBHIIATL OTHOCHTENBHYKD NOTPEWHOCTL napameTpa | Gonee
yem Ha 20%.

62



Haa oyenku eeposamnozo 60 6peMenu uAu 6 NPOCMpaHcmee
OMKAOHEHUA CYMMBL IAeMeHmog baiguca om cpeoHezo 3HAYEHUA P
BLIYUCIAIOT KOPeHb KBAJPATHHIA W3 CYMMBI KBAJIDATOBR BEPOATHBIX

OTKJIOHEenwil:
p=./pi+pi, (94)

[JI€ py, Py —BEPOATHBIC OTKJIOHEHHA OT CPEAHWX 3HAYEHHH COOTBET-
CTBEHHO PAIHOCTH MEXKY NPATOKOM W OTTOKOM I'DYHTOBLIX BOJI B
FOPHIOHTANILHOM HAMPABJIEHHH W WIMEHEHHS 3a1aca TPYHTOBLIX BOJ
HA eIMHMILY BPEMeHH.

Bumecro dopmynst (94) MOKHO BOCHONLIOBATLCH AHANOTHYHOMN
(bopmynoll mna cpeaHHX KBaJAPATHYECKHX MOTpelinoCcTed

= T TR
Gu-e=+/ Ol -0, /F + Shamars (95)
TNe Oy—g, Gig’_{a;”p, G{MH,M,—CPEHHHE KBHJ[FHTH‘IWHHE [IGI'pElll-
- AH
HOCTH COOTBETCTBCHHO JUJIA BCJIHYMH W-—E, Q"-LFQE H IJ.'EI'—.

)'I.-"i'ﬂ OUCHOK {Jﬁfﬂ,’ﬂﬂﬂlﬁ'bf,x W OMHOCHMEABHBLY Hﬂfpeu”tﬂ{‘!ﬂfﬁ
daemenmos  batanca  MCHONBIYIOT AAHHBIE THAPOrEOIOrHYeCKON
CLEMKH M paseeiaku Ha moay. [lpu atom Juis  THIOBHIX B
THAPOTEOJIONHYECKOM OTHOIICHHH YYACTKOB BBIMHCIAIOT: MOLUHOCTD
IPYHTOBOIO MOTOKA f ., KOIpPHUIMEHT PUABTPAIMH BOJOHOCHBIX
nopoa k, yKJOHbI OTOKA HA pacvueTHhIX ydactkax [, u [,, napamerp
i (BOMOOTIAYA MM HEJIOCTATOK HACHILEHHA TPYHTOB B HIKHEH
HACTH 30HBI APALKMM) W ONPEICJHIOT HANPABICHHS JABHKEIHSA
IPYHTOBBIX BOA B mjane. B kayecrse JONYCTHMBIX [OPHHUMAIOT
norpetHoctTn: Ay =0,02 M, ﬂ,lz.ﬁ;fﬂ,ﬂzﬂ (/— paccrosinmne Mex-

JAY HabMOIATeNbHBIMH  CKBAXHHAMM); 0,=0,2;, §=02; §, =02

ONPEAEJNEHUE T'MAPOI'EOJIOTHMECKHUX TAPAMETPOB
Nno PEXUMHBIM JAHHBIM

Peumienue 3aga no onpejie/ieHHio MUTAHHA TPYHTOBBIX BOJ
CBEPXY WA! HAYHHAIOT € ONPEJIE/IeHUs THAPOTEOJIOTHYECKUX Mapa-
METPOB 110 AAHHLIM PeRUMHLIX HADIIOMEHUH 34 1BA Npe/IIecTBYIO-
WHX H JAHHBIH TOABI.

Baxueiwmii  eMxoctuoit napamerp — koaddutjuenm zpasuma-
YUOHHOU godoomdauu ual Hedocmamka HacklyeHus OCHOBAHMA 30HBI
aspauun p. On npencrasnser coDOH OTHOIIEHHE KOJMMECTBA BOJIBI,
BRITEKAIONIEH W3 JlaHHOro O0BbeMa BOJIOHOCHOTO TPYHTA NyTeM
rPaBUTAIMOHHOTO CTOKA (MpH NOHMAKEHUH YPOBHA BOJbI Ha AH)
MM o0beMa MOrJOIEeHHOR BOABI NPH HACHILIEHWH mnopoa (npH
noJbeMe YpoBHS BOJbl Ha Benuduny AH), k obbeMy 3Toro rpynra.

BT{}T UHPHMETP BECEMd HAJCHHD OMNpeac/IacTCa EﬂﬁﬂﬂpHMEH-
TanbHO ¢ MOMOLBEK HADMIOACHMA 34 BIATOCOJACPAKAHHEM B 30HE
apanMn H KoneDaHWeM ypOBHA TPYHTOBBIX BOJI.
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Tak, ecnu B UMJIHHJPHMECKHH COCYH (NH3KWMETP) CeYeHM-
¢M @ 3arpykeH MOHOMMT BOJOINPOHULAEMOro TPYHTA BbICO-
TOi, TMpeBblLAIOLIE MONIHOCTE NOANEPTOH KaNHINAPHOH Kaii-
Mbl, TO BHA4aJie MOHOJNIHT HACKIIAKT BONOH CHH3Y 0 yCTa-
nosuBluerocs ypoeus H. 3areMm mose paror credur B obneme
AV, 4TO BHI3LIBACT TOHHKEHHE YPOBHS (YCTAHOBHMBILETOCH 1O
neezoMetTpy) ma —AH,

Mpu s1oM obbem caurtoit Bombt AV,=—pwAH, a obbem
MOJHOCTRIO HACKILEHIIONO TPYHTa MIMEHHTCA HA BenuyHny AV, =
=—wAH,

Ha ocHoBaHMM TAKOro ONBITA HAXOAAT BEJIHYMHY BOJOOTAAYH
TpyHTA

TLE (96)

AHANOTHYHO ONPEeNCTAKT BEJIHYHHY HE/IOCTATKA HACHIICHHA M,
JAMCHHUB CJIIMB BOJIBI NojanusoM ee cHuly. [lpu srom nepponavab-
HLII YPOBRCHL BOJBI B NbE3OMETpPe NojJIHuMeTcs Ha shico1y AH, >0,
obbem Bnautol BoJLl AV =pmAH, a o0beM [NONONHHTENLHO
HaceiuicHuoro rpynta AV =0AH, B peiyaprare HeAOCTATOK
Hachiuenus rpydia Oyjner pasen ”“=EV:"

e

Bropo#t meron onpenencHus i B HATYPE OCHOBAH Ha pacdere
napaMerpa no dopmyle

i E;!&:H";r-z.ﬁ: H‘rﬂlﬁl
W= B , (97)

rae Az—unrepsan no rayGHHe 30HBI A2DALMH MEKTY TOUYKAMM
onpeie/ieHHs BAAKHOCTH Wi oT6opa npod rpyHra Ha BIAKHOCTH
(npu  mecosom cnocobe onpeaencHus  Biaknocrw nopon), W,
W~ 0OBEMHBIC BNAKHOCTH FPYHTA HA OJIHMX M TeX k¢ raybunax,
B CEPEIMHAX HMHTEPBAJIA MO BLICOTe AZ COOTBETCTBEHHO B HAYAJE M
KOHle nepHoaa nabmoaennit (B aonsx eanauisl obbvema); A H - ne-
JIMMMHA M3MEHEHUA YPOBHS TPYHTOBBIX BOA (NMpH noabeMe — noJjo-
KHTENBLHAA, TPH Criaie - OTpHIATeNLHAR).

["'padmueckas unaOCTpanns JaHHOTO pacuera jana Ha puc. 14,

[Mpu nonszosanuu Gopmynoii (97) weobxoauMo NOMHMIE, YT0
rayounbl Az OTCUMTBIBAIOT OT CAMOIO BHICOKOTO TNOJNOKCHHSA
NOBEPXHOCTH NMOANEpTOH KANMAAAPHON KaiiMBl 10 YPOBHS CAMOTO
rnyGoKoro MOMOKCHHS 3EPKANA BOJbL.

O0vemHaa BiIaxHoCTh W,y paBHA NPOH3IBEACHHIO BECOROI
BiaaxknoctH W, na oOweMmHyio Maccy ckenera rpyHra o.

[Mpn derkoM BBUICAEHHHM NOANCPTON KamWIApHOH KaiiMbl
(HanpuMep, B lieckax), BBICOTA KOTOPOH B Havane HabniopeHwi
pasuHa h, , a B xonue h . BMecro (opmyast (97) peHcTBHTENBLHO
pA3BEPHYTOE BRIPAKCHHE [UIA TapaMerpa M
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_AB,
H=3h

+n— (BhtAH) e (98) 0 Wt %

B kotopom AB,=B, —B,;

&fi.;:hn_h..; B, = Z. Az.- Woﬁ.‘.

i=1

h"z = J’h:.l +dH

L]
]
-
rie B, w B, —3anacel praru B v
noAnepTon KanuuuapHoil kKaiime B
Hiavane W Kkouue nabmonenwin; B, — "T
9

obulee oBO3HAYMCHHE ITHX BJIATO3a-
nacos; Ah,— wIMeHenne MouHoc-
TH NOANePTOR KanHUIApHOH Kaii-

S PR ‘*r‘r""

Mbl: Wy~ yepennenHas obsemHas POCRIIIRS

BIKHOCTE HAJl KATIMIUIAPHON Kaii PR CHINK

- L i PHOH KaH- S 8Te A A al )
MOI 10 MOALEMd YPOBHA BO/BI HIIH ZM

¥

ra cpejiian obbeMHAA BJUKHOCTb "
L
[PYHTA, KOTOPAs OCTACTCA HA/ Nno- LN 2 ga E#
CNEAHHM NMOJOKEHHEM KalnMbl noc-
¢ Cnayia YpoBHA; A~ NOPHCTOCTH  Pue. 14, ConoctanicHue HHKHHX Mic
HIH 1TOJIHAS BJIArOEMKOCTH TIpYH-  TeH JLIOp BIAKHOCTH IPYHTOD B 30He
TOB, N, -—4UCJO HHTEPBANOB 30HLl 'PAIMH H B TPYNTOROM HOTOKe:
WIPALIMK, By Mol e g st
[Tpn HewsMenHoM 3anace Baarm o irhieus wou); 3 3} = pos o

LLTERRTRIE] N LT [THA]
B KANMWANAPHOW KaHme, T. ¢ Kor-
aa AB.=0; Ah,=0:

p=n— W, (99)

Takum obpasoMm, TOALKO B HACTHOM ClyHae DapaMerp pj paseH
PASHOCTH MEXY NOJHOH BAArOEMKOCTBIO W cpeaHeil 00BeMHOI
BAGKHOCTBIO TPYHTOB, HMEBILICH MECTO Ha/i KaluMIIApHOM| kaiiMoil B
npeaesax NOBBILEHWA ee BepxHell Ipaduilbl WKW COXpaHuBLUeics
Ha/l KaiiMOH rocne NOHWKEHWS YPOBHA TPYHTOBBIX BO/L.

Hina npuMeHeHHS BTOPOro METOMA  OlpEe/IeNeHHA  BIAKHOCTH
Hopod  BeIOUPAIOT  OTHOCHICABHO OJHOPOJHBIA 1O  JIATONOI MM
YHACTOK IUIONIAJBIO HECKONBKO COTHIX IeKrapa ¢ poBHO# nosepx-
HOCTBIO M OJIMHAKOBOH paciurenbHocTio. B ueHTpe yuacrka
o0opyayloT HAGMIOAATENBHYIO CKBAXKUHY C KOPOTKMM (0K0JIO 1 M)
(puabTpoM BOAMIM MHHHMAILHOTO YpoBHS Bojbl. ITo 370l CKBaXH-
e OnpeensioT HIMeHeHHe YPOBHS TPYHTOBLIX Boa AH 3a nepuon
nabmogenuit At. Dra ke Be/lMMHMHA KOHTPOJIMPYETCH Kawablil pas
npu orbope npob rpyHra Ha BIAKHOCTB NYTEM 3aMepa ray0HH Ao
BOJILI B 3OHIMPOBOYHBIX CKBAKMHAX OT IOCTOMHHBIX PENEPOB HA
NOBEPXHOCTH 3EMIIH.

Otdop npob rpyura B 30HJIMPOBOYHBIX CKBAMHIIAX HIH 3aMephl
BAQKHOCTH Nopo/l npou3soaat uvepes 0,1 M 10 BeprHkaid oT
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JIHEBHOH NOBEPXHOCTH [0 3epKaja IPYHTOBBIX BOJI; KpOME TOTO,
OepyT aABe-TpH NpoObl TPYHTA TOA YPOBHEM BOAB C HOMOIIBH
TPYHTOHOCOB JU1s ONpeieneHns NOJHOH BaaroeMkocTy nopoi. Hns
NOJIYYCHHA CPE/HMX BEIAMMHH M B TyHKTE OoTOOpa npod rpyHra
OJTHOBPEMEHHO MPOXOAAT TPH-YETHIPE 30HAHPOBKH C mgop{m npob
Ha ONHMUX H Tex #e raybdmuax.

Bpems o1bopa npob6 n nabnroseHMs 3a BJIAKHOCTBIO 30HBI
apalud  OPHYPOYMBAIOT K MOMEHTAM MHHHMyMa (manpumep,
panHeil BECHOM) CTOAHWUS TPYHTOBBIX BOJI, 4 TaKKe K MOMEHTAM
NOCACAYIOMIHX MAKCHMYMOB YPOBHEH (HAnpuMep, B KOHIE BECHBI)
Nnocne nNoJaoBO/1kEA.

Tak kak BHAKHOCTH TPYHTOB HAA KanuaaapHoil  Kaiimoi
JUIMTEIbHOC BpeM# (B OTCYTCTBHE OCAIKOB) OCTACTCA B TIO/BEIICH-
HOM cOCTOSHMM, a no abcomoTHON BENHYMHE OHA OTBEYACT
HaumMenblliei Baaroemknct HB, To ans necuanwix, cynecuannix o
CYrJIMHHCTBIX TPYHTOB BEAMMHHA BOJIOOT/IAYM  WIH  HEJOCTaTKA
HACBIICHUSA TPYHTOB (MpH MEUICHHLIX KOseDAHUAX, THIHYHLIX JI4
BOJIOPAYICALHOIO  THNA  PCAUMA TPYHTOBRIX BOj) NPHUOIHKCHHO
onpencnsercs no dopmyne

p=TIB - HB, (100)

rae [1B--nonuwas BAaroeMKocTh, paBHas [OPHCTOCTH M, 34
BRIMCTOM O0BEMA 3AUIEMIICHHOTO BO3AYXA, PABHOTO JUIA TIECKOB
npumepno 5%, aas cyrnmukos =8% [4]. Dkenepumenransno HB
ONPEIEACTCA C NOMOIBIO ONBITHBIX HAJIMBOB BOIBI H ONPEJICACHHS
BJKHOCTH TPYHTOB HA ONBITHBIX JICAAHKAX.

[pn nernyboKOM 3aieranuu rpyRTOBBIX BOJ, KOT/J1a MAKCHMA Th-
Hafl BRICOTA KAMWUIAPHOTO noauaTHs Dogabine raybuubl J10 BOJLI,

u=T1B—KB, (101)

rne KB penwumna xanuwinspuoil BAATOEMKOCTH 08 TPYHTA,
OTBCYAIONIAN MAHHOMY MOJOKCHHIO 3EPKAIA TPYHTOBLIX BOJL.

B srom chyvae peamuMBa HENOCTATKA HACHICHHS WIM BOJOOT-
Nlavun OyeT 3aBUCETh OT ranybouns go soxawsl. [losromy BaxkHO 3HaTH
KOJIMUECTBEHHYIO CBA3bL Beauuunbl KB ¢ BoicoToit man yposHeM
rE}'u'melx goi. TTpu Donsmmx raybuMuax 10 BOAL B CYFIMHKAX
(KB~HB) npumensercas dopmyna (100).

[Tomumo TOro HTO npH MeELIEHHBIX Konebauuax ypoBHA
FPYHTOBBIX BOJ BOAOOTOAYMA NPpHMEPHO paBHA ]IEHGCTHTK}' HACKILIIC-
HUA, HAMO YYHTBIBATH, 4YTO MNPH pPEKUMHEIX M Hamancoswix
MCCIIC/IOBAHMAX MOJYYAEMas BEAMMMHA MapaMerpa | OTBe4aer
BpPCMEHH Cpe/iHeit M3 HaOJIO/IEHHBIX NPOAOJKHTEIBHOCTEH Ccnajpos
HIH NOABEMOB YPOBHA, BBI3BAHHBIX HHQHABLTPAIMEH OCAJIKOB WM
NOJUBHBIX BOMA, W CpeJHeld TPOJOIKHTEILHOCTH PACXOI0BAHHSA
TPYHTOBBIX BOJl HA WCHAPEHHE M CTOK.

B obuiem cnyuae sToT mapamerp M nopsepxen HeGONBIIOMY
HIMEHCHHWHKD BO BPEMEHH.
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B pabore [4] Owiam paccMOTpeHBl 2MRupuyeckue Memoobl
pacyema napamempa j, KOTOPLIE YYHTHIBAKT BOJONPOBOIHMOCTE
NOpoJl, a4 TaKkKe METOMHKa Onpe/ieneHns HAHMERBINEH BJaroem-
koctu HB.

Huxe npusenens oboblLeHHBIe 3HAYMEHUA napaMerpa p ans
BanaHCOBBIX PACHETOB M3IMEHEHHMH 3anacoB TPYHTOBLIX BOJA B
PASTHYHLIX  TIOPOJIaX.

[ s nCCHaRbIe, CYITIHHKT TRKEAME o, At P L =001 0,04
Cyrnungm;

s T ORI MR QU ST e DRl S 0,03 0,06

T | L D P S M e s ot e oy vyt e kil (. j F 11 ¥
(57, [ .l G—— — L — L ——— T — 0,07 0,10
[Mecku:

METROICPHICTRIC .. AR A T e A AR e 0,10=0,15

CPCAHEKPYTNHOICPHHCTBIC ........... e i 0.15+0,25
HMABCC THAKH TPEIHHOBATEIE ovevrevirenes R creteanenr s R | 1 L | X
OROKH overesnrsares R e A L e i e D030,05

[Mapamerp p anst CyraHHHCTLIX B CylecHanbix pasnocrel nopoa
Moker uaMenatbea B 1,5--2 pasa. Tlpu BwiGope p  Oonwiuoe
navenHe umeetr raybuna maxoxaeHus rpyHToBod  BOjbI.  Yem
Oonpme ara raybumma, TEM yCTOHMMBEE BO BpPEMEHH 3HAMCHWE
Hapamerpa p, abCoOMOTHAA BEHYHHA €ro Takke vacto Oosbule ais
O/IHMX W TeX ke pasnocredt nopoj.

IMnasueitinmii napaMerp HEYCTAHOBMBIICIOCH JIBHKCHHA TPYHTO-
BLIX BOJL— Koaghghuyuenm yposuenposodnocmu rPpyHTOBOIO NOTOKA
u=‘":|5'3, KOTOPLIH ONPEENA0T 1Mo PEKUMHLIM JANHBIM, NOALIYACH
METOJIAMH KOHEHHBIX Pa3HOCTEl MK aHAJHTHYECKHM METO/I0M, a
TAKAKE pe3yNbTaTaMu peRuMHBIX Habmojaenuit o Toill uam uHoi
nabnoparenbioi ceT  ckpaxuH,  OnpeneneHus 21oro  napamer-
pa, a Takke 3neMeHToB OasaHca TPYHTOBBIX BOJ NpeACTABIA-
it coboit obparhyio 3amauy usydenus (HABTPAUMOHHBIX NOJIEi,
4 MOITOMY B KAYMECTBE pacHeTHbIX (OPMYN MOTYT HCNONb3OBATh=
¢ obesie w3 NMPHBEIEHHLIX BHILIC, KOTOPLIC ABJAAKYTCH COOTBETCT-
BYHOIIHMH BHIDUKCHHAMH HCYCTAHOBHBLICTOCA NBHACHHA HIJK aHd-
JMTHYECKMMH  pelueHuaMi  auddepenimanbipiX  ypaBHeHnit 3Toro
JBHKEHHA.

Hanpumep, jUts aByXMEpPHOIo B NJAHE MOTOKA TPYHTOBBLIX BOJI
Hpu nATH HaONOJATENBHBIX CKBAKHHAX (CM. pHC. 5, 6) H HAJIHYHK
HEPETEKAHHA BOJL B NOACTHJIAKUIMA HANOPHBIA BOAOHOCHBIA TOpH-
JOHT, B C/Iy4asx, KOrja BO3MOKHO NpHMEHEHHE JIMHEHHBIX ypaBHe-
HHiA, M3 ypasHeHus Oananca uMeeM

4
wAt=pAHent 22 T a,(H,— H)) +5At (102)

i=1

i ojdydaeM pacueTHyrr Qopmyny
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[WAH.pu— (w—c) A1} F (103)

LY E a; (H,—H,)
=1

7=

rae o;=d;/l;— OTHOILIEHHE MIMHLI CTOPOHBI PACYETHOrO 3JIEMEHTA
(Yy4acTKa) NOTOKA K PACCTOAHHIO OT DOKOBOM CKBaMHHLL [ [0 LEHT-
paneHol ckBaxuubl n, H; w H, —cpenme 3a NpoMeKYTOK BpEeMEHH
JHAYCHUS YPOBHSA (OTMETKH) TPYHTOBLIX BOJI B DokoBO i M cpenHei
M CKBAKHHAX, F~— 11010k BRIIEICHHOTO UIEMEHTa (Y4acTKa ) NOTOKA,
PasuocTs MeK/ly HHTEHCHBHOCTAMH NUTAHMA CBEPXY H nepeTeka-
HHSI TPYHTOBRIX BO/L BHH3 (W —£) MOXKHO ONPEJIE/IHTE N0 PERKHMHEIM
JAHHBIM U1 CaMOW  yIaJICHHOH OT JIpeH WM 0YaroB MECTHOH
HHPHABTPAMK O/IMHOYHOR CKkBakuHBL no Gopmyne

S,
W= o (104)

rne AH' — naMenenue YpoBHS rpyHTOBRIX BOJ B Hanbosee yaanicH-
HOH OT JIpeHbl OJIMHOMHON CKBAXHHE 38 PACHCTHBIH TPOMEKYTOK
BpeMenn At

@opmyaa (104) neficTBureabHa VIS HEOTPAHUMEHHOTO B MaHe
rpyntosoro noroka. Paspocts o—¢ jonyctumo  npubnmkenno
NPHHATE PABHOH HY/IHO, €CJIH JI0 HIMEHEHHA YPOBHSA FPYHTOBLIX BOJL
JIBHACHHE BOJILI (npH {=0) B0 OnM3IKO K yCTAHOBHBLIEMYCA, T. €.
korjga AH.,, ©Obo ouens HeDONBIIMM (MOpPsA/IKA  HECKOJLKHX
caHTuMeTpoB 3a mepuon At).

Taxkum obpasom, npumensatsh Qopmyny (103) nonycrumo Tonbko
JUIR TeX NEPHOJIOB TOJId, B TEYCHHUE KOTOPLIX W=E£ HIH HIBECTHO
cootHomienne w/e. TMocneauee moxkno naitu u3 Gopmynwt (50),
NpeaBapuTe/bHo onpejeaus napamerp ¢ no dopmyne (60), 1. e.
MPHHAB  NOTOK TPYHTOBBLIX BOJI OKOJNO CPe/IHEH CKBAMHHLL N
HEOTPAHHUCHHBIM B IJ1aHE,

Han odwomepnoco 2pynmogoco nomoka B OJHOPOIHOM IUIACTE
NPH FOPHIOHTAILHOM BOJIOYNOPE 1IPH OTCYTCTBHH NHTAHMA CBEPXY
M mepeTekanus BOA 1o Beprukann xoadduumMenT ypoBHenpopoji-
HOCTH MOKHO BBIMHCAHTHL N0 QOpMYyJie, NOAYMEHHON K3 ypaBHEHHA
(23), npu w=0 u e=0:

H_k'ﬁcp: [&J.HIT_&J..\}"tp (105]

H E|.:+|""ht.:n _E:il_‘-"’_}fu_ &;.
1 ly

INpu noaszoBanun 3710l QopMmynoit Hafo NOMHHTB, YTO B
KauecTRE HCXOJAHBLIX AaHHBIX jud pacuera kodpduunenta a tpedy-
OTCH  pewuMHbie Habaraenns no cke. 1, 2, 3 (em. puc, 1)
PaccTOAHME MEX/1y TepBOll W BTOpOH paBHO [;, MeXay BTOpO#l #
Tperbeit — [,. CKBaMHHBL pacrnojaralor B CTBOPE 10 NOTOKY
IPYHTOBBIX BOJL.
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PesynbraThl pexuMHBIX HAONIOEHHH JOMKHBI OTHOCHTBCH K
nepHoly rojla, B TeYeHME KOTOPOTO MUTAHHE TPYHTOBBIX BOJ
orcyrcTeyer. Jlna neHipaneHoil vYacTH eBponeiickoH TEPpPHTOPHH
CCCP Takum nepuoaom oObIMHO HBIACTCH OCEHHE-3MMHHH, KOrmia
BRINAMAIOT TBEPABIC OCajku, a raybuubl no Boabl Gonee 5 M, np#
KOTOPLIX PAcXoJi BJATM HAa MEPEeTOK B 30HY ajpalMH  Kpaiine
HesnauuTened. Jlpyrue pacderusie ¢QopMyiibl, OCHOBaHHLIE Ha
METOJIE KOHEYHBIX Pa3HOCTel, MOxHO Haiitw B pabore [4].

Mre noayoepanuuenno2o nomoka, OJIHOMEpHOTO B TUIAHE, TIpH
OHOPO/IHOM CTPOCHHH BOJOHOCHOIO MUIACTA TOPOJA H HAJIHYHM
CTBOPA CKBAKWH, HOPMalbHOro K ApeHe (110 HanpapaeHHro ToTOKa
BO) 10 AHANHTHYECKOMY MeToay Onina noayuena dopmyna (36), B
KOTOPOIt BEIMYMHA MMTARHA TPYHTOBBIX BOJ [UIA pacyerda mapamMer-
pa a nomkHa ObiTh NpHAATOR paBHON Hymo, T.¢ wAr=0.

[lpu arom pacuersas dopmyina uMeer BHJL

AN

R[l} &.‘fﬂ'
e AH u AH® - wimenenns ypoBHell TPYHTOBBIX BOJ B pacueTHOI
Habuo1aTeNLHOI CKBAXHHE W B CKBAXKHHE, NPHHATOH 34 Tpanumy
NOTOKA WM HA  ype3e Pekd; X— paccrosHne OT Pekd WM

(106)

HAYAIBHOTO CCMEHWA 10 CKBAKHHBE A= - -,
ar

B nocnemieMm ciydae npu X=Xx; WM X=x; neobxoaumo Bhi-
YHCIHTH BEJIMMHHY CONPOTHBICHUA Jloka sojioema, no B, M. Illec-
rakosy, Al (cM. Hxke), KoTOpas A00ABAAETCH K PACCTOAHUSAM X O1
CKBAKMM J10 pekn. Ecnm 3a Hwkiee, Havankuoe, ceueHue NPUHATH
CkB. 2 (cM. pHC. 7,a), To HeOOXOJAHMO YUHTLIBATH, YTO X=X, —X,,
AH=AH, w AH =AH,,

B kauecipe pacuernoro nepuofa ¢ peibupaercd 10T, B TEYCHHC
KOTOPOTO NUTAHME TPYHTOBBIX BOA CBEpXy ortcyrereyer (w=0).
Takum nepuonom ans Llentpa esponeiickoit wactu CCCP obwiyno
HRIHETCH OCCHL - 3HMA, KOI'jld OCANKH ALINLEWT R TRCPIOM
COCTOSHHM, & TEMIEPATYpa IPYHTOR €llle He O4eH’ HH3IKO ynania, aa
n raybuna no Bojaw (Gonee 5 M) me co3jaer  yCHOBHH ans
AHGDYIHOHHBIX TOKOB BJAArH OT FPYHTORBIX BOA B 30HY a3Panuu.
Ha puc. 8 sror nepwmon obGosuaven uepes 0-—1t, (B noabpe—
AHBApe cheayloero roja).

Hauvano koopaunar AH u r seibupaoT o6bMHO NpH OCEHHEM
MAKCHMYME YPOBHH B HWXKHEH NO MOTOKY CcKBaxuue (cM. pHc. 8,
Touka 0Y).

3nas senmunnnl R (L) w3 pacuera no dopmyne (106), 3 taba. 1
HaxonaT R(A)=f (L) ¥ COOTBETCTBYIOLICE IHAYEHHE APTyMEHTA A.

Koaduumwenr ypoBHENPOROAHOCTH BLIMHCAAWOT Mo dopMyie
.2

a= ﬁ‘é} . (107)
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[Ipn ovenr OwicTpoM (NIPAKTHYECKH MIHOBEHHOM) TNOABEME
rOpH30HTA BOMABI B Ha4¥aNbHOM ceveHHH noToKa npH w=0 Him
OTCYTCTBHH M3IMEHEHMHA HHTEHCMBHOCTH NHTAHWSA TPYHTOBBIX BOJl
(Aw=0) nns pacdeTa napaMeTpa g MOKHO NPUMeHHTSL (hopMmyy

o AH(x.1)

®(h)=1 AH. 1)’ (108)
rjae @ (A)—uHTerpan BepoOATHOCTH, IHAYEHUS KOTOPOro NPHBEICHE
B 1abn. 2; AH(x, )=AH, AH(0, N=AH"

Ha nociosHcTBO MHTEHCHBHOCTH NWTAHWA TPYHTOBRIX BOJ
cBepxy (w=consl) B Te4YEHHE PACYETHOTO BpPEMEHH | MOKel
YKa3hlBaTh MOYIM PAaBHOMEPHBIA BO BpPEMEHW TOJABEM HIH Cnajl
YPOBHS TPYHTOBBIX BOJ B CKBAKHHE C KOOPAMHATOW X=X, HIH
X=X,.

Dznpcﬂcﬂnn 3 (108) senwmuuny ®(A), ¢ nomowso TabN. 2
HAXOAAT 3HaueHue aprymenta A, Jlanee npumensior dopmy-
ny (107).

Jan oepanuuennoco nomoxa, XOrja ero npoTSKEHHOCTH MEK-
oy JpenaMud [ He NpPEBBIIACT TPEXKPATHOIO PACCTOSHUA X
MEKIY CMEKHBIMH  CKBAKHHAMH, Henonabsywot Gopmyny (40),
(41) n (42).

B BHX BenMMMHA W NPHPABHMBACTCH HYJO, MTO OTBEYaeTr
PACHETHBIM TPOMEKYTKAM BPEMCHH, B TEYCHHUE KOTOPHIX NUTAHHE
FPYNTOBLIX BOA OTcyTCTBYeT. Takue npoMexyikd Bpemenu nabiio-
JNAKTCA NPH OTCYTCTBHH  OCA/IKOB, BBLINTAJCHUM WX B TBEpIOM
COCTOSAHHM, MEAY NMONUBAMH, KOIJIA HIMEHECHHE YPOBHSA IPYHTOBRIX
BOJ NPOUCXOJNT NINIL MO BANAHUEM TNOA3EMHOI0 CTOKA K JIPEHAM.
Jlyqie BOCHONB3IOBATLCA XOJOJHBIM CE30HOM rofa, Korja ucnape-
HHE MHHUMAJIBHO.

Hanpumep, npu  pacnonoxenun pacuetnoi  nabmogatensnoi
CKBAXKMHLI  MCHJLY [BYMS JpeHamu (CcM. puc. 7,8), Ha ypesax
koTopeix (1, 2) Beayrcs HaGMIO/CHUS 32 PEKUMOM TPYHTOBRIX BOJ

Ha rpanduax noroka (npu x=0 W x=/)., napamerp (;:i:"
ONPENENsOT ¢ noMomblo nonbopa w3 Gopmynn
- o 0
R{”=£\_H -ﬁ.H;ﬁi—ﬁfﬁB, (109)

AHY

rae obolHaveHus Te ke, 4ro u ans QGopmyan (40).

Paccrosnue x wuamepsercas ot ckB. | (apena I, x=0) no
pacuyerHoi Habmonarensnoi ckp. 3. [Ipena Il napannensua npene I
H HaxXoJHTCHd OT Hee Ha pacCTOsHHH [

[Tpu pacnonoxenud HabmonarenbHol ckB. 3 HA PACCTOAHMH X
OT BOJIOpa3feNia TPYHTOBOrO MOTOKA HJIM TPAHHIBI, NPEJACTARIEH-
HOH MACCHBOM HENpPOHHUAEMBIX nopon (cM. puc. 7.€), napaMmeTp a
OnpeieNIAIOT € NOMOIIBLIO (HOpMYIIbI
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R(hs)+ R(hs) =200, (110)
AH |

M3 3roit opMyabl, 3Has MIMEHEHHE YPOBHS TPYHTOBLIX BOJ
AH(x, t) B pacueTHOW CKB. 3, HaXOAAUICHCA HA PACCTOAHHH X OT
rpariibl 2(x=0), ¥ u3menenwe yposHs rpyntoBhIXx BoA AH | Ha
rpanuie 1(x=1[) nyrem noabopa 4MCIOBBIX 3HAYEHHH BHIMHCIAIOT
napamerp a. Jna npumenenus opmyast (110) neobxoammo 3HATH
MECTONOJIOKEHHE BOJAOPA3NE/NA TPYHTOBBIX BOJI WM MAacCHBA
HENPOHHUIIAEMBIX TOPOJl, HA KOHTAKTE KOTOPBIX C BOJIOHOCHBIM
FOPH3OHTOM npHHsATO X =0,

[lpu pacnonoxendd HaOMOAATENLHOH CKBAXKHHBI HEnocpect-
BEHHO HA BOAOpA3jeNe TPYHTOBBIX BOJ HAH BOJHIM KOHTAKTA €
MACCHBOM  HellpoHunaeMelx nopoja (npu x=0, cm. puc. 7,6) ans
pacveTa mapaMerpa a Mcnonbiyercs (opmy.a

(111)

o
R(N=2E
2AH7

Kak suano n3 91oit GopMysibl, IS ee npUMEHEHHS HEOOXOHMbI

CKUMHBIC HAGNIOICHNA 110 CKBAKHHAM, HAXONALMMCA HA rpanuie
2x=0) u wa rpasuue 1 (x=I).

Hanee npumensior ¢opmyny (107), 3 KOTOpOH BHLIMHCASIOT
||:=:pamerg a.

B pabGore [4] nawel apyrue cxembl NOTOKOB TPYHTOBBIX BOJ H
YCIOBHA WX TIPUMEHEHHA, HALPUMED NPH JIONYUIEHANR TOCTOAHCTBRA
HHTCHCHBHOCTH TIHTAHMUS IPYHTOBLIX BOJI CBEPXY W= CONst, KOTOPbIC
TAKXKE MOIBONAIOT paccuurars napamerp a (koadpduument yposue-
HPOBOJHOCTH FPYHTOBOIO TNMOTOKA) NO PEXHMHBIM JIAHHBIM,

ITpu ucnoavzosanuu 6 pacwemax nUManis OGHHLLX 0 20PUIOHMAx
G00BI & peKe WA Kanate, He NOAHOCHIBIO RPOPeIaowux 8000HOCHbIN
copuzonm (puc. 15) M SBAAIOMMXCA B THAPOTEOJOrHYECKOM OTHO-
IIEHHH HECOBEPIICHHBLIMH, CIEAYeT YYHTHIBATH, 4TO BOAM3M MX
pycesi B IPYHTOBOM MOTOKE BO3HMKAIOT JIONOMHWTENBHBIC TH/paB-
JIMYECKHE CONPOTHBNIEHHA N0Xa BOAOTOKOB. JIMHHM TOKa B npM-
OpexHoil 30He HMCKPHUBIAIOTCE W He napaieihbibl camuM  cebe,
JMHHH PABHOIO HANOPA 3AMETHO OTKJOHAKICA OT BEPTHKAJIN,

[TpumMepno Ha paccrosiiiM, papHoM [,5-—2 BeHUMHAM MOIIL-
HOCTEI MOTOKA, HE BCKPBLITBIX JIOKEM pekd, kanana (cM. puc. 15,
ckn, 1), [ABMXKEHHE TPYHTOBBIX BOJ CIAHOBHTCH napanjeiibHo-
CUPYHYATLIM M HECOBEPIICHCTBO peK HAM KAHAJIOB HA TOTOKE HE
CKA3bIBACTCH.

[NpuaMMan yka3aHHble CONPOTHBICHHA JIOKA IKBHBAJICHTHbIMH
CONPOTHBJEHNIO NOTOKAa JnuHOoil Al, Ha KOTOPOM BOAONPOBOIH-
MOCTh TIOTOKA OCTAETCA HEHW3IMEHHOMH, ANS pac¥era 3T0ro comnpo-

THBeHUA npuMenstoT dopmyny B. M. Illecrakosa
=y v
M“HZ—HJIJ X1)—Xy, (112)
7
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Puc. 15 Cxema rpynrosoro movoka n npudpesnoll somne:
! - BOJOIPGIIIASL IS W BOAOGROCIIIE RGpHLTI, 3 Bl o pioe Janaye potoka; J YpORCHL !p!r'Hl'l.‘hHW i

rae H, w H;——yposun (0TMETKH) 3CpKiaia TPYHTOBBIX BOA B
nepeoif H Bo Bropoit cksakuHax; H, - ormerka ypoBHs BOIH B
peKe win kawaje (no BOAOMCPHOMY MOCTY .*?: Xy M Xy PACCTOANMA
or pekw no cke. 1 w2 (eMm. pue 15). Vposuu orpedaror
YCTAHOBHBILEMYCS JIBHKCHHIO NP MEKCHH.
B cayuasx npHHATHS pekHMMa ypoBHs 1o CKB, | B kaveccTse
FPAHAYHOTO YCIOBHA pacdeTHeIMU ocratotena cke. 2 u 3. Tlpn stom
ACCTOSHMUA OT TPAHMILLL 10 ATHX CKBAKUH TIPHHUMAIOTCA PABHBLIMH
xy—xy), x5 Hawasno orcuera paccTosnus X CMEILACTCA K YCIOBHOMN
rpasMie NOTOKA, T. €. K cedennto x . [Tpu arom neobxoaMMOCTh B
pacueTe CONMPOTHBJCHUA Joka Bojoema no dopmyne (112) orna-
aaer.
Ilpu pacuemax numanus 2pyNMoesix 400 g YeA0BUAX Repemexa-
HUA WX MO EPMUKAAN TIO PEXUMHBIM JallHbIM B Haualic aHaAJIA3A

k
POKHMA  BOJL  ONPEJIE/sionT  CAGAYIOIHE  mapaMerpol:  ¢=-"
iy

¢, =(1-8)¢; ko, Benomoratensisie Kodxdduimentn § o, Bxoasnue
B opmMyny {%2}. pexe HauansHbiif rpaauent [,

[Mapamerp ¢ onpeacisior no AaHubIM HAOONEHKIT 33 nagenueM
HIM TO1bEMOM YPOBHS TPYHTOBLIX BOJL 10 MENKOH CKBAXKHHE B
NepHO/L TOAa, KOTrjia WHTEHCHBHOCTH TNHTAHHA TPYHTOBBIX BOJ
MOCTOSHHA BO BPEMEHH.

Ucnonbays 31H Aannsie 0 opmyny (49), nonyuum

7
- (113)
F ]_c_ﬂi
e AH, n AH,— BeJiHYHHLI WIMEHEHHS YPOBHA TPYHTOBBLIX BOJ B
HaOMI0AATENBHOM CKBAXHAE COOTBETCTBEHHO 32 OTPE3KH BPEMEHH [,
H 1,, CYMTas MX TOCJE HAa4a/la M3MeHeHHs yposHa, xoraa (=0, 1,
l,~——OTPE3KH BpPEMEHH Ha KPHBOH H3MEHEHHA YPOBHA,

T



[TapamMeTp ¢ BRIMMCIAIOT NyTEM noadopa.

®opmyna (113) ageficTBuTensHa NpH NMOCTOSHHOM HANOPE INOA-
CTHIAIOUMX HANOPHBIX BOJL.

[Tpy nepeMeHHOM HANOPE MOJICTHNAOIIMX MEKNNACTOBBIX BOJ
NOCTYNAIOT TAK: BHAYANE HAXOAAT JIMHEHHYIO CBA3bL MEXAY KOle-
OanusMH ypOBHEH HANOPHBIX H TPYHTOBRIX BOA N0 dopmysie (52) 3a
JAaHHbIE nepuoja Bpemenu Ar, 3atem npumMeHsoT (Gopmyny (53) u
BHIMMCIIAIOT napamMetp ¢, =(1—E)e, ucnoansyn HabmofeHnbie H3-
MEHEHUS ypOBHA TpyHTOBRIX BOj AM, w AHMH,, orteevaoume
MOMEHTAM BPEMEHH [ W [,.

Has BelumcaeHus napaMerpa ¢, npumensrot dGopmyny (60),
noaL3yach HaM cnocoboMm noabopa, HWiIK METOAOM HAWMEHbIIHX
KBaapaToB. B nocnennem cayvae uenonusyior psa nabmomennsix
BEJIHUMH  M3MEHEHMA YDPOBHH# TrpyHTOBBIX BOA AH,, n AH,,
01 BEYAIOUIMX MOMCHTAM BPEMEMW f;; U f;, OTCUMTHIBAEMBIM OT
HAYAILHOTO Momenta (=0 (npy sKcrpemMansioMm yposue). [las
v/100CTBA  PACYETOR MOXHO TNPHHATEL f3,=21,,.

i KaKIOH napel BeAHYHH HIMeHeHns yposHs AM n A,
OTREYAMOMIHX COOTRCTCTRYHOUICH NAPEe BEJAHYHH MPOJOIKHTENEHOCTH
OTPEIKOB BPEMEHH [y; W [y JelcTBHTENLHO BhIpakcHue (60).

[To Merony HAMMEHBIIMX KBAJIPATOB HMEEM

]
2Ex 00
gymmeal o .

Ix}

|
rie x;=t3i—Cit 35 yoi="t1—Lit2is n—umeno map mavennit x,, yoi
HHJIEKC § O3HAvaer, YTo JanHas napa senwuun AH, w AH, orsevaer
OnpeaeneHHON  mape  BeNMMHH  f, M [y, B3ATBIX H3 JIAHHBIX
HAOJIIOACHHIT 38 NOHMACHHEM WM NOABEMOM YPOBHS TPYHTOBBIX
BOJL, @ TAKKE ONpenaeseHyoMy OTHomenwo ux (.

@opmyna (114) nonyyena n3 dopmynsi (60) nocie pasnoxeHns
nokazateabubix (PYyHKIMI B PAIBI, OFPAHMMEHHS HX CYMMBI Tpems
wieHaMu | UCIIONBLIOBAHHA NPUHIMNIA METOMd HAMMEHBIIMX KBal-
paToR.

Ha npaktuke MOKHO BOCIONLIOBATLCH HECKONLKUMM (35 |
Goslee) napamu senwuun AH,, AH,, naxoJsmuuMHcs HA OAHOI
KPHBOH CHAMA WM NOJLEMA YPOBHA M PasMEIICHHBIMH B NEPBOI
NOJOBHHE HIKW B NEPBLIX JABYX TpeT#x oduiel npoAao kKHTeNbHOCTH
Cajia  MAH  NOJALEMA  YPOBHA, 4TODB  OTPA3NTH  YKA3AHHBIMH
BeJIHYHHAMH HAHBONbILYIO KPUBHAHY KPHBOH H3IMEHEHHS YPOBHSA BO
ppemenn AH =f(t).

Ecim wa pgasnom GanancoBOM yvacTKe HWMEETCH Psjl KYCTOB
I{ﬂﬁﬂmﬂﬂTEﬂbHHE CEBAWMHH Hu T[}}’]{TDHHE H HANOpPHBLIC BOALI C
AHAJIOTHYHBIMK  KOJIEOAHHAMH  YPOBHH, TO MOXHO TPOH3BECTH
OLUEHKY YCpeJHeHHOro 10 TIOWAAH ydacTka napameipa ¢,. [lis
ITOTO M3 NAHHBIX PeXKHMHLIX HabArOJeHHH NO KakJOH CKBAXMHHE
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noTpebyeTcs HMCIOAB30BATH JUIA KOKIOH Mapnl 3uadenuit ¢ U I,
COOTBETCTBYIOIIHE Be/NHYHHbLI HIMEHEHWS YDOBHH# TPYHTOBBIX BOJ

AH,, AH, u oTHOIIEHHE WX §=‘EF-'-.

ITocne BeMUCIEHHAA NapaMerpa ¢, onpeaensor KodpduuneHTsl ¢
H k, no gopmyaam (ﬁl%J u (62).

HanoMHMM, 410 npenBapuTeNbHo 1O KaXAOMY KyeTy Habmo-
NATENbHBIX CKBAXHH [0/KHA ObiTh BHISBICHA KOPPENsLHOHHASA
CcBA3L  KoneGanui  ypoBHell TPYHTOBBIX H  HANOPHBIX BOJ, HTO
MO3BOJHT  BLIMHCIWTBE COOTBEICTBYIOLIHE 3HAYCHHA mapamerpa
NHHeliHoM ceasn £ no kamkaoMy kycery ckpaxun., Ecam E>1, 10
nepe/l BEAWYHHOH ¢ CTABHTCH 3HAK MHHYC,

Mas noayoepanuuennoco nOMoKa epyHMoessx 600 &8 VCAOBUAX UX
nepeMmeKania no GePMUKa M MOXKHO BOCNONR3OBATLCH (OPMY.IOI
(46) u nocne ynpowenus ee, T. e. padnokennit dyuxiuni e Gl y
e " p paaer, nonywnts Gosee npocrbie BHIPAKCHHS M HO-
MOTPAMMEI, TIOIBOAIONINE WAXOUTEL mapaMerp ¢, [4] no JanwsiM
M3MCHEHHIT YPOBHA TPYHTOBBIX BOJI B MOMEHTLI BpPEMEHH [, W [,
OTHECCHHBIE K OJIHOBPEMEHHLIM  MIMCHEHHAM HX Ha IPAHHIE.
Onpesiesienie NapaMeTpoB s HANOPHLIX BOJL PACCMATpPHBACTCH
HHXKE MPH AHANM3E HX PEXHMA B CIHOHCTOH TOME TOpOA.

METOJA PACYETA DJAEMEHTOB BAJAHCA NOJIEMHBIX BOJ
AR CAOMCTOR TOJIK TOPO/ MO PEXAMIBIM JAHIBIM

PapuunbeiM vacraM apresnanckux Oacceiinon maaropmMerHoro
THITA  CBOHCTBCHHO CJIOHCTOE CTpoeHHe, XOpomo npoHHLAEMbIE
MOPOJIbl, COACPHKAIIME TPYHTOBBIC, a4 HWAC HANOPHBIE MEXILUTAC-
TOBLIC BOJIbL, MEpeayOIcs B paspese co  caabonpoHuiaeMbiMu
nopoaaMu pasaeasioinx caoes (puc. 16). IMocneauue pasobiuaior
BOJOHOCHBIE TOPH30HTBL. YHCNO BOJOHOCHBIX TOPHIOHTOB OhiBaeT
pasnoe, [Ipn HANMYWK PA3HOCTH THAPOCTATHYECKOTD JIABJICHHA 110
BEPTHKANH noa3eMHBbie Boabl GuabTpylores vepes cnabonpouunae-
MbIE TI0POJIbI, TNepeTekas W3 OJHOr0 ropu3oHtTa B JIPYrof.

B cBasM ¢ BEpTHKANLHLIM BOJOOOMEHOM, YCTAHOBHBILUMMCH B
CIOMCTON TOMIME nopof, B Banance Kaxjaoro BOAOHOCHOTO ropu-
30HTa OOJILUTYIO POJIL MIPAET NEPETEKaHHE BOJ 3TOT0 FOPH3OHTA B
cMexubii ropuiont. Omnpeaenenne sroro aaeMenrta Oananca no
OAHHBIM peXkMMHBLIX Habmogenuit npeacrasiaser coboll raasHyo
3a/1a4y JIAHHOro pasaena paboTsl.

Henpementnoe ycinoBHe JUIs NMPOM3BOJICTBA pacvera neperekaHus
NO/I3EMHBIX BOJI-— 3HAHHE OCHOBHBIX THPOreo/IOrHYecKHX mnapa-
Me1poB (Ko, Ko, M, B*).

O6bIyHO TPaBHTANMOHHAA BOOOTAAYA TopoAa (A8 IPYHTOBOrO
MOTOKA) ONpeleiaeTcs Mo KCHEPUMEHTANLHLIM fAaHubiv [4]. Yo
KACAETCA OCTAJLHBIX NAPaMETPOB, TO LA HX ONpejcsieHHs pe-
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KOMEHNYETCA HCNONB3OBATL PE3yJib- 1.2 3?

Tarhl HADmlomenwit 3a xonebDanvem e W g
YPOBHA TPYHTOBBIX BOJI, a Mo rayGo- gl i_.j-r'lr"-'-
KHM TOPH3OHTAM — 38 HANOPOM BOJ LT 4 B § DO U
MEKTNACTOBLIX BOJOHOCHBIX TOPH30H- [-] A | S b
TOB, T e 1}5
[NocnenorarenbLHOCTE pacyeTa de- T {'a",z;r;'f,-%’ 70

ventos Danamea moa3IeMHLIX BOJ /N4 P

. 1P : LB
cloucTo TomumM cheayiouas: 1) on- o e (1 £ -_ e *

pesieiene THAPOTEONIOTHYSCKHX napa-
MEIPOB 10 JIAHHBIM TOMOBOTO LMK
peKHMHBbIX HabmtofcHui 3a ypoBHeM
WM HATIOPOM TPYHTOBBIX W MEXTLIAC
TOBBIX BOJL (YNpYras Bo00T/1a4a Mex-
ILKICTOBBIX BOJOHOCHBIX TOPHIOHTOB,
COJMEPAALMX HANOPHYKO BOJY, KOA(-
duomenter duasrpanuy crabonponu- -
HACMBIX 1OPOJL PABJICASIONIUX CI0CE B

HEPTHEAIBHOM HATIPABJCHUHW M T, }I:I,

1) pacuer BCJMYHHBI TMTAHUA TPYHTO- )y VA

BLIX BOJL CBEPXY MO JAHHBIM PEKHM-

HIX HABIIOEHHI HA OJIHHOYHOM KYC-

e CKBAKHH, 3) onpenc/icHHe JIPYrux Piic. I.ﬁ' Cxema cnowcTol Tosmmm
JIEMEHTOB Gasianca rpyHrosbix W Ha- [OPON e
NOPHBIX BOJT B COCTARTIICHHE WX OanaM- .?n c,‘l.:‘l'!nnpﬂrll:':lr:me MOPOIN pur.:;
COB 32 TOMOBOH LMK JUIH YHACTKA oy senrsbostnios boaonoctise o
PACTIONONEHHA KYCTA CKBAXHH,

B kauectBe MCXO/HBIX JIAHHBIX NA  YKA3AHHLIX  PACYETOB
HPHHUMAIOTCA: TOMOBWIE JIAHHBIE O KOJACOUHHM  ypOBHEH  WIIH
HANOPOB  BOJILI 10 KAKAOMY BOJAOHOCHOMY TOPH3OHTY, OTMETKH
YCTHCB HAOMOAATENBHBLIX CKBAXHH, IPABHTAUMOHHAS BOAOOT/A4A
FPYHTOB B npefenax konebanus ypoBHs TpYHTOBOH Boabl M
NOANEPTOH KANMANAPHOH KalMbl, a Takke Treosoro-TeXHHYECKHEe
pagpeibl CKBAKHH, NOIBONHIOILME CYIWTE O COCTARE BOJMOHOCHBLIX H
CAADONPOHUIIAEMBIX TIOPOA, HAJICKHOCTH H3OMAMK  (TaMnoHaxa)
X BOJAOHOCHBIX TOPHIOHTOB, KOTOpbic ObIIM BCKPBITBI CKBAMKH-
HAMH, HO He uabiojaloTrcs.

Cornacso dopmynam (6)-—(9), 8 obobmennom suae Banance
IPYHTOBBIX M HANOPHLIX (MEKNAACTOBBIX) BOJ HA PacYeTHOM
yyacTke miaouansio Fo3a orpe3ok speMedd Ar=1 cyr BhIpaxawrcs
CNEAYIONIUMH  YPaBHEHHAMHM:

IS TPYHTOBOTO TOTOKA

AH _ 0y~
At

T,
. R

=izl (115)
MUId NEPBOTO HANOPHOIO MOKNIACTOBOrC BOJAOHOCHOTO TIOpH-
I0HTA
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LAH, 01-03
— = £y —E;} 116
M= F +E& —&; (116)
JUIA BTOPOrO HANOPHOTO MEKIUIACTOBOTO TOPH3OHTA
LAHL  Q7-03
i S A —E 17
H2— i (1)

H anajlord4uo  aja  apyrax  ropumsosroe, riae AM, AH, wu
AHy —wW3MeHeHHA 3a OoTpe3ok BpeMeHn Af ypoBre#, cooTBEICI-
BCHHO TPYHTOBBIX BOJ, HANOPHLIX BOJA NEPBOTO H  BTOPOro
BOMIOHOCHBIX TOPHAOHTOB; ji- TPABHTANMOHHAS BOJOOT/AAYA WM
HEOCTATOK HACHIIEHHA TOPOJI, HACKIIIEHHBIX TPYHTOBOH BOMOH H
BJTATOH B OCHOBAHWH J0HLI @9PALAN; 1] ¥ 15 YIPYIHe BOIOOTAAYH
(eMKOCTB) BOJOHOCHBIX TIACTOB 1EPBOrO W BTOPOTO HAMOPHBIX
ropusonTos; 0, Q), Q71— NPUTOKH 34 eAMHUILY BPCMEHH TPYHTO-
BLIX H Ilﬂ:llﬂpllhl! BOJT, ]'Iﬂt'ﬂ'}"lltll-ﬂllllﬂl B NpEacibl pHC‘{E"IH(}I‘ﬂ
yqactka, @,, Q5 Q5- OTTOKH 34 CAHHHLY BPEMEHHM TEX *Ke
NOMBEMHBIX BOJL Mepes HUAKHES ceuenne NoToKa, £, €5, &3 HHTCH-
CHBHOCTH HMCXOAALIETO NEPEeTeKanna BOJ Yepes pasiensiomme cnou
cAabonponHIMEMBIX  OPOJ  COOTBETCTBEHHO H3  TPYHTOBOIO W
Hi'I.IIDpHGI'O NoTOKOR IlEpH(‘.I'FCI H HTGP('IFO MCWILTHCTONBIX ropHIOI-
ToB. [lpH OoTpuuarensHoM 3uadenuu 3THX Beawuud Oyaer umers
MECTO BOCXOJUMINEE NepeTekanne BOJ COOTBETCTBEHHO M3 NEpBOro
MEKIIIACTOBOIO HANOPHOIO TOPHIOHTA B TPYHTOBLIE NOTOK, W3
BTOPOI'O HANOPHOIO TOPHIOHTA B NEPBIH W W3 TPETHEro Bo BTOPOIl,

Bee yxasamuwie B ypasuenmsx  (115)—(117) cnaracmeie —
MMEMEHTHE  DANAHCA — MOTYT ONPEACHATHCA HCXOAA M3 JaHHBIX
PEAUMHLIX HADNOACHUA, NPOBOAHMBIX MO KAK/JIOMY BOJOHOCHOMY
FOPHIOHTY, € YHEIOM YKA3AHHBIX BbIIE AHANWIHYECKUX pelleHuit
avpdepenumanbibix  ypaBHenuii  HEYCTAHOBHBIIETOCH  ABHKEHUS
[4,5] ® nBenocpencTBEHHBIX PACYETOR CPEJIHHX  BEPTHKAALHBIX
pacxonos Boasl, no Jlapcu.

Anrebpanueckas cymma nocnoinsix  Ganancos Boasl  jaer
BBIPAKEHHE CYMMAPHOTO BOjHOTO Dastanca CnoucToil TONM nopoj.
B 3ToM BHIpAXEHHM YUMTBIBAIOTCH PABHOCIW NMPHTOKA W OITOKA
MOAEMHBIX  BO/L B TOPH3OHTANLHOM HANPABIACHUKM [0 KAKIOMY
FOPH3OHTY, MHTAHHE TPYHTOBLIX BOJI CREPXY, 4 TAKKE Neperexkanue
Ha MOJOWIBE BCEl BLIZICACHHON To/NuM BOAOHOCHKIX nopoa. CymMma
H3IMENCHUIT  3anicoB BOJAILI B KAXKAOM  BOJIONOCHOM TOPH3IONTE
xapakrepHiyetr coboii obuyl0 AKKYMyNauMio NOMIEMHLIX BOA B
CNOMCTOR TOJILIE.

Hnsi onpenenelus aneMenToB Gananca rpPyHTOBBIX H HANOPHBIX
BOM, YKA3aHHBIX BHIILE, JO/IKHA COOPYKATHCA CrEHAaIM3IHpOBAHHASA
HabutonaTeNbHAS CeTh, COCTOANIANA NPEHMYIIECTBEHHO H3 KYCTOB
APYCHBIX HADMIONATENbHBIX CKBAXKHH, ITA CETh NO3BOJRET MOJIYUHTE
HCXO/IHBIE  JaHHBIE IS pacueTd no  KAKIAOMY BOAOHOCHOMY
FOPHIOHTY TOPH3OHTANLHLIX TPHTOKOB H OTTOKOB BOJbI, BEpPTH-
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Ka/bHOTO BOJOOOMEHA C 30HOH a’3pandi, B YaCTHOCTH WHTEHCHB-
HOCIH THTAHHA TPYHTOBRIX BOJIL CBEPXY, a TAKKE BEPTHEKANNBHBIX
Heperekanuil BoJbl M3 OMHUX BOJOHOCHBIX TOPH3OHTOB B JApYIHe.
Kpove Toro, HeoOX0JHMO 3HATL mapamMerp M (no 3KcnepHMeH-
T8/ ILIBIM  TAHHBIM).

Pacnonoxenne u coctaB ckpakub RabmogatesabHOH cetH [4, 5]
OVAYT 3dBHMCCTb OT YCTPOHCIBA NHCBHOH MOBCPXHOCTH, (HABTpA-
HHOHHON HEOJIHOPOAHOCTH NMOPOJL pa3pesd, HanpapJeHHi ABHKENHS
B0, NNAHOBBIX M NPOCTPAHCTBEHHBIX TPAHHMHBLIX YCHOBHA M T. I,

Hanpumep, a8 THIHYHBIX  3NEMEHTOB MOTOKA  IUIOIAMBIO
HECKOJILKO TCKTAPOB TIPH JIBYXMEPHOM B TUIAHE JBHKEHHH TOji-
JeMHKIX BOJL HauOoJIee PalMOHANIBHO 3AN0KEHHE KYCTOB SPYCHBIX
(HA PaINLIe BOJOHOCHLIE FOPU3OHTRT) CKBAKHH B Yriax KBaApaTHOro
«konpepra», a takxe B ero uenrpe, no I'. H. Kamenckomy.

Llene ganHoro paspena —-noxas’ath BOIMONKHOCTE MpHOIMAKEH-
HOIO ONpejIc/IicHUA TEX ke 2NeMEHTOB Dananca IMOA3EMHBIX BOJ
PAIHBIX BOJIOHOCHBIX TOPH3OHTOB HA HEOONBUIMX TUIOLAANX TPH
HITHYHH JIHINB OJIHOrO KYCT@ APYCHO paciofokeHubix Habmona-
TeabHbiX  CkBaxun, Takas MeroMKa McCAe/IoBalHA  NO3BOJIACT
OHCHHBATH HEOAHOPOAHOCTE KPYIHLIX TCPPHTOPHI B OTHOLICHHH
HL'p'I‘HKEI JNBHOIO Bﬂflﬂﬂﬁh‘[fliﬂ., BLIABIATH KAMCCTREHHO pﬂ'.illhll‘."
BIAUMOCBHIH BOMOHOCHBIX TOPHIOHTOB Mexy coboil na Gonblumx
PACCTOANMAX, YCTANABINBATEL (akTopbl (POPMUPOBAHMA pPeKMUMA H
Gasadca  BOJ, 4TO, B CBOIO OYEpellb, NPEAOTIPEACNSCT COCTAR
OROHYATE/ILHOH nab/ioaTeIbHON CCTH HAa NOCHCAYIOUIMX ITanax
aeransHoro wiyvenns Oanadca nojieMubix BOJL B pervoHe.

Heeneposanue Dasianca Ha 31EMEHTAPHOM (pacueTHOM) y4acTke
PACHONOKEHHA JIMIIL OIHOTO KyCTd HADMIOMNTE/ALHLIX CKBAXHH
proJiie  000CHOBAHO JUIA  YCJIOBHI  HEOrPAHMYEHHOTO B IUIAHE
notoka, nasmas ocobeHHOCTH THAPOAMHAMHKN 2TOH  cxeMbl
PABEHCTBO HYJIIO PAIHOCTH MEK/TY DOKOBBIMH (PHTOKOM H OTTOKOM
NOAIEMHBLIX  BOJI JAHHOIO BOJOHOCHOIO TOpM3OHTA, T.e. (-
~(,=0. Takoe paBeHCTBO BO3IMOKHO NPH HEUIMEHHOCTH TOpPH-
JONTANILHOIO PacXo/la BOJIBE 110 NJIOLIAAM B Npeaenax ydacTka, T. €.
npu Q=f(x)=const, WiIH NPH HEIHAYUTENLHOH PONK MECTHOIO
ROCTIONHEHUA MOAIeMIOro croka B ero OGanance.

HeobxonumMo yuects, 1o Ha mocheanei crajuu GanancoBbix
PACYETOB ONPE/ICNACTCH M3MEHEHHE 3ANACOB TPYHTOBBIX BOA PAH
DOJLINKMX  TeppuTOpHil HesaBucHMBIM  ciiocoboM. Ha ocHoBanuu
ITOr0 M YCPeaHEHHBIX BENUMYHH MHTAHUA H NEpPeTekaHus ¢ NoMoOILbLIO
dopmya (115)—(117) BeidHcngecs MECTHOE NONONHEHME NOA3EM-
Horo croka (Q,—Q,)/F. TlostoMy BO3MOXHbIE NOrPEIIHOCTH
BE/IMMHH TMTAHMs B Oanadce BOJABI MOTYT KOMICHCHPOBATHLCH
NOTrpeIHOCTEY  BEIHYHHB llﬁH CIIEIIGBHTEHI:HG, Cxema IIEDTPH-
HHYEHHOrD [IOTOKAZ MCIONB3YEeTCH TONbLKO HA HAYaJILHOM Jrane
pacueTa NPHpaLIeHWs NUTauus Aw U onpesesieHHd NapamerpoB
NOTOKOB.

77



Ocrosuble TpeGOBAHMS K NPHUMEHEHUIO JIAHHOTO METOJA pacyeTd
BanmaHca NOAIEMHEIX BOJ HA YYACTKE PEXNHMHOIO KYCTa CKBAKWH
CBOJIATCA K CJIEAYIOLIEMY.

1. Mecto 3anoxeHus KyCra HaOMIOAATC/ILHBIX CKBAXHH HOJIKHO
ObITh YIaI€HO OT pek, JApeH Win BooOlle NIAHOBBIX T'PaHHII NOTOKA

kh
Ha paccrosiHue x;-‘z'.[d'fi}\fﬁ}, e a=—:‘3.

2. Hanopusle u Ge3nanopHble BOJOHOCHLIE TOPH3OHTHI XdpiK-
TEPHIYIOTCA TIOCTOAHCIROM BO BPEMEHH PA3HOCTH CBOMX PACX0/l08
HA rpaHHIAX aNeMenta, T. e. npy @, — 0, =const JIA NPOMEXYTKOB
BPEMEHH, HAMHOIO [IPEBLILIAIOLIMX  pacYerHOe BpeMs f;, 910
MOJIONKEHHE CBA3AHO C XOPOLIEH BONONPOROIHMOCTEIO BOIOHOCHOIO
miactTa W OONBIOR €ro MOMHOCTHIO.

3. Msmenuusocts OCHOBHBLIX [WIPOTEOJIONMYECKHX MAPAMETPOB,
TAKHX, KAK BOMOOT/IAYA BOAOHOCHBIX MOPOJ | KK YIPYras eMKOCTh
miacror p*, a rakwe kKoapduument wsepTUKAnLRON PUALTpPALMM
cnabonporHuaeMelx  nopoa  k,, TNPAKTHYECKH OTCYTCTBYET BO
BPEMEHH.

4. Habmoparensubie cKBaKUHLL UMer0T pabouue vacru Gpuibt-
poR BOAUIM FPAHMIL BEPTUKAIBHOTO HOTOKA (OKOJIO 3epKana BOJbI,
OKOJIO  KPOBJAH BOJOHOCHLIX cnoes BOnW3M  cnabonponnuaeMex
NOPOJ), 4T0 MOIBOJAACT TOUHO BHIMHCAHTL JACACTBYIOUIHE HATIOPHBLIC
FPaliHeHThl Beprukaibiol QuiasTpaiun B pasnensionmx Clonx,

5. B okpectnoctax pacnojokenus Kycra HabmoaaTesbHbix
CKBaMHH I0JIKEH ObITh HIRECTEH COCTAB M XapaKiep HCKYCCTBEHHBIX
(hakTOpOB pekUMa TIO/IEMHBIX BOJA, @& TAKKE WIMEHUYMBOCTH ITHX
hakTOpoB  BO BpeMend (Hanpumep, BOA0OTOOP CKBAKMHAMM,
APYTHMH  APEHAMM, YTEHKH BOJ W3 TOA3EMHBIX KOMMYHHKALWH
HT. IL).

6. Ecnu penuynHbl  BEPTHEKANBHBIX  TPAJIMCHTOR  OKOJNO  HJIH
Oonbiue AN TO YYHTBIBATL HAYAILHBIA TPA/IHEHT (PHABTPAIIHK
He Tpedyerca. Pexum (QUALTPAIUK BOJIBI 110 BEPTHKAJIM — KECTKMHIA,

OcHOBHBIE 32840 THAPOAHHAMMYECKOID AHANN3A PeXMMa nojl-
3EMHBIX BOJI, BBLINOJHAEMOro JUIA YYACTKA PACHONOKEHHA KyCTa Ha-
OmoaTenbHbIX CKBAKMH, CROAATCA K C/CAYIONIEMY: a) pacueT ynpy-
roii BOAOOTAAUM WK YNPYroff eMKOCTH HATIOPHBIX BOJOHOCHBIX L1aC
TOB nopoa i, p3 v 1. 1.; 6) onpenenenne kKoappuurenTor sepru-
KaNbHOH (UALTPALMKM  CNAbONPOHUIIAEMBIX TIOPO  PA3IEHAIOMIHX
cnoes kg, Ko, Kp; B) pacueT paaMepoB BEPTHKAILHOIO lEpereKaHus
BOJIbl H3 KAK/IOMO BOJLOHOCHOTO TOPH3OHTA B CMEKHLIN £, £,, £41 1)
onpeaesieHe NUTANHA IPYHTOBBIX BOJ CBEPXY W, 4 TAKKE PA3HOCTH
MEXY TIPHTOKOM W OTTOKOM nojseMuuix Boja AQ/F=(Q,—Q,)/F
JUISE KAK/IOro BOJIOHOCHOTO TOPU3ONTA; /1) COCTABAEHUE MECAYHBIX H
rofiosbix DanAHCOB MOM3EMHBLIX BOJ 1O KaKJIOMY TOPH3OHTY.

Haa pacwema kodpduyuenima ynpyeoit eodoomdaun uau ynpyeoi
eMKOCmu naacma ¢ Hanophoii 6odol Py TOCTYNAeM CHEIYROIIHM
obpaszom.
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Ypasnenne Oanamca wanopesix Boj (116) ansg nepeoro Hamop-
HOTO MEKINJIACTOBOTO BOAOHOCHOIO TOPH3OHTA TPHMEHHTEIBHO K
HEOTPAHMYMEHHOMY TIOTOKY TepenuileM B BHIE

oaH, Ae —Ae; (118)

rae AH,=H,—H} .— H3MEHEHHC HANOpa BOJAbI B [AHHOM TIO-
pusoHTe 3a spema Ar, Hy, H, .~—Hanopsl BOALI COOTBETCTBCHHO B
MOMEHT BpeMeHd >0 W B HAYANLHLIA MoMment (=0;

Ae, =g —Ey

119

[I¢ £y M £y~ HHTCHCHBHOCTH NEPETEKaAHNA COOTBETCTBEHHO TPYHTO-
BbiX BOJI B NEPBLIA NOACTHIAKIIMI BOJOHOCHBIH ropusons npu (>0
H W3 3TOro ropuioHTa BO BTOPOH -——npH (>0 )., £3.— HHTCHCHB-
HOCTH NEPETEKAHHA BOJL H3 TEX ®e BOJOHOCHBIX TOPH30OHTOB B HHMKC-
PACIIONOMKEHHBIE B HAMAJBHBIH MOMEHT BpeMeHH (=0 (HavalbHLIA
MomenT { =0 BeiOupaeTcs B KOHIE YCTAHOBHBIIETOCH JIBHKCHHA BOJ).

3amerum, uro ypashenwe (118) neficreurennno u ana obuiero
C/YYas JIBHKEHWH BOJI, HANPHMED I8 OFPAHWYCHHOIO NOTOKA,
korma A Q=0Q,—Q,=0, no A,Q=const, nocseiHeM  Ciyvae
JOJKHO coBaolaThesl PaABEHCTBO NPHPALICHHIT BO BpPeMEHH pacxo-
/OB uormca B oboux cewenmax (M, N, oM., puc 1), 1.6

m?h —0,.=A0,=0,-0,, 3a Bpema At
CIHMHAD Ag, U Ae, MOKHO NpPeCTARHTBL B JPYrOM BHJE:

L H]”EH'-HL.} (120)
Aty =k, = Hud)~(Hi= i) (121)

g, 4

rie kg, ko= xodhdunments GUALTPAIMN 0 BEPTHKAIH NOPOI
BEPXHETD M HUKHErO Pa3JIeNAONMX CN0eB JUIS NEPBOTO HATIOPHOTO
noroka, H, H,—yposHu (0TMETKH) I'PYHTOBBIX BOJI OTHOCHTE/LHO
[OPHIOHTAJLHON  KPOBJAM BEPXHErO PA3fCAAOINEIO CJ0  NOpPo
COOTBEICTBEHHO B MOMeHTH  Bpemenn (>0 w (=0, H, n
Hy.e —YpoBun (Hanopel) mans MomentoB speMenn (>0 u =0 pas
NEPBOrO TOPH3OHTA HANOpHbIX BOM, My, M, .— ypoBHH (Hanopsi)
I HANIOPHBLIX BOJA BTOPOr0 FOPH3OHTA MEKIUIACTOBRIX BOA 14
1>0 u t=0; my, My, — MOLIHOCTH BEPXHEro H HMXKHErO pasfensio-
IMX CNOeB CIabOnpoOHMILAEMBIX TIOPOJI.

[MoacraHoBka Beipawenuit aia Ag, u Ag, uz dopmyn (120) u
(121) B ypasueuue (118) nmpusoaur k dopmyne

i L[ 0 (AH—AH,) - """-[riH:.—ﬂH:]]* (122)
or Hy (L
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rne AH=H—H,, AH,=H,—H, . AH,=H,—H,..

[Ipn HanHuuu HenpepwBHBIX HaOMoJenui 3a KosieDaHHAMH
YPOBHEH TPYHTOBBIX H HANOPHBIX BOJ MO KaXA0MY BOJOHOCHOMY
TOPH3OHTY COCTABAAKOT JIMHEHHBLIE 3aBHCHMOCTH Buaa (52): mns
IpyHTOBBIX BOA (cM. puc. 16, ckp. 1 u 2)

AH=E,AH+a,; (123)
JUIR HANOpHbIX ropusontos (cMm. puc. 16, cks. 2 u 3)

AH,=E,AH, +o,. (124)
Henonwsys dopmynm (123) u (124), smectro (122) OyaeMm umethb

chH, B

padmy I- o P I j

o VAH,. (125)

DTO YPABHEHHE JUIA NEPBOIO HANOPHOTO TOPH3OHTA, B KOTOPOM
CYMMa PAacxoioB BOJb B, neperekatolieil B JAHHBIR TOPHIOHT M3
BEPXHEro Hepe3s KpPoBJaio M H3 HIHKHErO (MOACTHNAIONIEro) 4epes
NOJIOIBY JAHHOIO FOPH3IOHTA, NPH PA3nOCTAX HAUOPOB BOIAbL B
NPeenax cooTBeTCTBYIONMX PAICHSNIOUIMX CNOEB, PABHBIX O, H o,
cocrapideT:

~fog 4 Moy (126)

My | LU

[Mpuseiennbie KoxpPUIMEH IBI BEPTHKANTBHOrO BOJ0OOMEHA coc-
TaBAT:

' =cy+cf; (127)
k
ci=—"-(1-E;);
“;’f'" (128)
LT
Bmecro dopmynst (127) Gymer aedicTBuTenbho
[*vuﬁz, )+ "”"{lwazl] (129)

[Tapamerp ¢ ppipaxcaer coboit 0600uIeHHBI IPUBEEHIbII KO3()-
(QUUHEHT BEPTHKANBHOrO BOA0OOMEHA NEPBOr0 HANOPHOrO BOAO-
HOCHOTO TOPH3OHTA CO CMEKHBIMH TOPHU3OHTAMM MO BEPTHKA/M,

Kax BuaiHO M3 BbILIEH3NOKEHHOTO, ypaBHenue (125) ananoruyuno
ypasienuio  (48). Jlns  kpaessix yenosuit  gaudupepesumansroro

ypaBrenus (48): upn t=0 n AH=0, npu >0, x=+oc, %’_‘!—{]

pelieHHeM ero asisetcs ¢gopmyna (49). [lpu amanorHuueix ycio-
BUAX JUin udppeperunansioro ypasuenus (125) pemenneM ero
TaKkKe HABIACTCA aHajaoTHuHas Qopmyiia
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[Tpuyem aHanoroM BeJH4HHBI WHTEHCHBHOCTH NMHTAHWA TPYHTO-
BWX BOA ceepxy w B dopmyne (130) sepnserca penmuumna B, a
AHAJIOrOM TIapaMeTpa c¢--mnapamerp ¢y .

B cnywasx nepaBeHCTBA NPHPAILEHHH TOPHIOHTANBHBIX MPHTOKA
AQ, n orroka AQ, 3a BpeMs [ B HCCJACAYEMOM BOAOHOCHOM
ropusonTe B ypasaenuu (126) cnenyer mo0aBuTh TpeThe cllaracMoe
s osune (Q,—Q,)F, rne O, u @, ropH3oHTANbHBIE TPHTOK H
OTTOK HANOPHBIX BOJ 38 EIHHHIY BpPEMEHH, ONOJNHATENBHO
VUHTHIRAEMBIC JUIA JAHHOrO HANOPHOTO TOPHIOHTA.

[lpu aTom aonyckaercs, 4To A0 HA4aALHOTO MOMEHTA BPEMEHH
(1<0) umeno mecto Q,=0,, a nocie sroro (npu 1>0) Q,#0,.
[Mpudem 3TH  pacxosibl BOABI ObLIM  NMOCTOSHHLIMH B TedeHHe
PACYETHOTO BpPEMEHH |,

Obuapyxute nepasenciso AQ, #AQ, BOIMOKHO TpPH HHC/IEH-
HOM aHA/M3¢ pekMMa BOJ, HATPHMED NPH COCTABICHWH CHCTEM
OA/IAHCOBBLIX  YpaBHEHMIl JUIs pacdeTa NapaMeTpos.

Mopmyaoit (130) moxuo BocoNb3OBaTHCA AnA pacyera obob-
HEHHOTO xmdnﬁmtmen-la BEPTHKAIBHOrO BofooOMena ¢y, ecin
HCNOAB3OBATH HAG/IONCHHBIC BE/IMYHHBI HIMCHEHWA HANOPa BOJ
JTauHoro ropusonta AH,, orpevalonie MomeHTaMm f; M [, (113).

U3 dopmynsr (130) waxommm

B eVAH,
Femd (131)
HIH
2, AT (132)
1=
rjae
B, =B+ gj;ﬁ!&_. (133)

Ha ocuosanun dopmyn (126), (129), (132) n (133) mMoxHO
HAMHCATHL CHCTEMY ypasHeHnit (129)
Bi_ ko oy 4 Kow o Q101 (134)

Wy mpimg Wimg, | piF

B KOTOPHIX KOOX(PPHUMEHTB NBE30NpPOBOAHOCTH NOPOJA pa3fiensio-

kn kﬂl
oy

HX CAOCH HeuspecTHb!. [lpuuem neByro 4acTh ypaBHEHHS

B
(134) — wnaxonst n3 ypapHenus (130) npH H3BECTHHIX HMCXOJHBIX

Hy

Bl



aauveix ¢y, AH, u t. Jleryio dacte PABCHC Ba (129) onpenensior no
dopmyne (60), npunss c,=cy, AH,=AH, ; AH,=AH, ,, tae
AH, , uw AH, ;— W3MeHeHnd Hanﬂpa BOJl BEpPXHEr0 HANOPHOro
FOPH3OHTA 3a OTPe3KH BpeMeHM !, W ;.

INpu wanuuuu HenpepbiBHBIX Habnrogenuit 3a  konebanuem
YPOBHA HAMOPHBIX BOJ JUIA  pacueTa ¢) DNPHUMEHSAIOT MeTo/l
HAUMEHBIIKX KBAAPATOB, HCNoAb3ys dopMyay (114), xoTophiil
YMEHBIIAET BIMSAHHE CAYYailHBIX MOrPeIlHOCTEl B MCXOAHBIX JaH-
Heix. Takum obpaszom, als [epBOro HaNOPHOro BOMAOHOCHOIO
rOpH30NTa NpH pacdere koaduumenra ¢y’ Mbl NONLIYEMCH TEM ke
METOJOM, HTO M JUIA TPYHTOBBIX BOJL.

[Mpu pacdere BenwuuHbl B, /0] MOXKHO NPHMEHHTH YKa3aHHBIH
METQJL, JUIS KOTOPOro JeHCTBATENbHA (opMy.na

n
B E-"':.l'm
e (135)

rne z;=cy't,—=0,5(cy'1)* yo=c¢V'AH,: | ykaselgaer Ha HOMep
onpeIeIeHHOro Ilp(‘JMﬁH{}"I KA BPEMEHH, JUIS KOTOpOIo HCHO/B30BAHA
BEHYMHA H3IMeHenns wanopa soawm AHM .

[Tonywaembie pesynbrathl pacuera ¢f w By /un) orsewaror
BRIOpannpM npeaenam Hab/HoaeHHbIX BEJHUHH HCXOJAHBIX JIAHHBIX
(¢t G AH).

Beamuuny (Q) —Q%)/F, sxoasiuyio B ypashenne (134), Haxoamm
13 Beipaxenus (116) Oananca Boabl I8 pacueTHOro NPOMEKYTKA
ppemMenn Al

9_";9"-=M 9;:;“-&1 +E3. i

Ha ocnopanuu 3akona Japcu mmeem
g, =kol; 8y=koul, (137)

rae I, w I, —cpeanue 3a Af BepTHKAIBHBIE IPaHEHThl PHIBTPALHA
BOJII B KPOBNE M 1OJ0IIBe (B Mpefiesiax BEPXHEro M HIXKHEro
pa3e/sIoIMMX  ClIoes).

Vkazauusle TPAJMEHTH BEPTHKANBHONH (UALTpanIHK

L (Y (138)

rne OH, u O8H,— najenus Hanopa BOABI B BEPXHEM H HHKHEM
pa3feNAOIMX CJAOSX MOPOM, PABHHIC COOTBETCTBEHHO Pa3HOCTAM
CpelHHX 3a nepHod Al OTMETOK ypoBHEH BOJBI B BEPXHEM COCETHEM
M B JaHHOM BOJOHOCHOM FOPH30HTAaX, 4 TAKKC B JJAHHOM H HHAKHEM
CMEXHOM TOPH3OHTAX; My, Mg — MOIIHOCTH BEPXHETO H HUXKHEro
pasgenAOWMK CI0eB CabonpOHNLUAEMBIX TOPOL.
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Monacrasnas seipaxenue nnsa (@) — 05)/F n3 dopmynwt (136) B
ypapuenne (134) ¢ ywerom swipaxenus (137), noayuum

E£=‘f£(.ﬂ._f,,)+k_a'f(-°‘—’-+I,)+%£;f. (139)

Bl MY\ my K1Y Aoy

Ypasuennem (139) ynoOuee noas3opathes, yeMm dopmysoi (134).
Koapduumentor ¢, u k, onpenensior no dopmynam (60) nau (114)
H ¢ noMoubio ypaeHeuuit (61) u (62) no aanHBIM HAOMHOJEHHBIX
konedaHuil ypOBHA TPYHTOBLIX BOJL.

Takum obpasoM, mna pacuera OanaHcoBbX KoIpPHIHEHTOR

k
NEEIONPOROJIHOCTH MOPOJ PA3ICNAIIHL CNOCR, T. € BCIAHYHH —1_] H
Hi

‘—" Henonbiyercs cucrema ypasvenwit (129) w (139).

M

Oupenemip p, =k,/py w3 cuctemsl ypasuenuit (129), (139) u
wan  3HaueHuwe kg, JIerko  BBIMMCIHTE  Koo(pduument  ynpyroi
BOJIOOTHAYH WAH YIPYro eMKOCTH TUIACTA BOJOHOCHBIX TOPOJ
NCPROTO HANOPHOI'O TOPH3OHTA B BHJIC

Wi =Ko/p;- (140)

Koadgpuyuenm gpuasmpayuu caabonponuyaemsix nopod emopozo
pazdeaqioneco eaon onpenensercs no dopmyne

Kow=paHi, (141)

rae p,=kp, /N — OTHOLIEHHE, ONPE/ENEeHHOe U3 CHCTEMBI ypanHe-
Hui (129) u (139).

Hns koutpons onpenenenus koapduumenra guantpammu cnabo-
NPOHKIAEMBIX  TOPOJI  Pa3/IeNsioniero cnos HNPHMEHAETCA MeTof
pacuera ¢y, ¢ M kg no dopmynam (60), (61) v (62) umcxons w3
rpadura koneDanws YPOBHA HANOPHLIX BOA TOFO BOAOHOCHOIO
FOPH3OHTA, KOTOPBIA 3aneraer Ha JaHHOM PAacyeTHOM paifiensio-
IEM clloe Nopoj.

Tak xe nocTynarT W JUIS JPYrdX HIGKENEeKAUIHX BOJIOHOCHBIX
FTOPHIOHTOR C MOACTHNAIOHIUMH CNOSAMH OTHOCHTENBHBIX BOIOYNO-
pos. [lpn sroM nanusle o XosneGanuu MBLEIOMETPHYECKHX YpOBHEI
HANOPHBIX BOJI MO KaXAOMY FOPHIOHTY H €10 MOIUHOCTH JIONKHBI
ObITH MIBECTHBI,

Beaununa eepmuraivnozo 600000 MeHa nepeoco W mMopozo Hanop-
HolxX eopusonmos mexay coDOM, a TakkKe CO CMEKHBIMH BOJOHOCHBI-
MH TOPH3OHTAMH PACCUMTLIBACTCH JIBYMH METOJAMHM.

I. Mo awanuTHYECKHM PELICHHAM, TPEACTABICHHLIM B BHJE
thopmyn (49) u (50) wam (53) u (55). Tlpu 3TOM AN HANOPHBLIX BOJ
BMECTO w MM Aw' npunumaercs sennuuna Ag,, BMecro Ae— Ag,,
BMECTO MU—WP* 118 J@HHOTO BOJIOHOCHOrO TOPH3OHTA,

2. Ilytem menocpenacrsenHoro npamencuus dopmyns Jlapeu
U ONpeeNieHHsa pacxo/ia BepTHKANLHOrO NOTOKA BOJLI € Y4eTOM
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paHee BbIYMCIeHHBIX Kod(uuuenToB GUNBTPpaUMH TOpOA paije-
naromHx cnoep kg, ko, M T. JI., 4 Takke CpPelHEeB3IBElIEHHBIX BO
BPEeMEHH TpajHeHTOB BepTHKANbLHOH QuabTpanuu [, [, 3a pacuer-
HBIT NPOMEKYTOK BpEeMeHH.

B caydae oueHb ManpiX Tpa/ideHToB (QHILTPALMH B HaType
(HECKONBKO JeCATBIX JI0JIeH eIHHHIL) HeoDXO0aHMO YYHTHIBATEH
HavaaeHplit rpagHent dunsTpanuu [4, 5]

Pacuem saemenmos Oasawca epynmosbix 600 048 Kawcdo2o
MecAaya TNPOHIBOIHTCA B THKGﬁ NOCHCTOBATCILHOCTH.

1. JIng kaxaoro Mecana BLIYHCAAIOT WHTEHCHBHOCTE CYMMAapHO-
ro HHQUILTPALUHOHHO-CTOKOBOIO (34 cueT HHPUILTPAUMH CBEPXY H
FOPH3OHTANILHOTO NPHTOKA 38 BEIYETOM OTTOKA) NUTAHHUSA CBEPXY M
cboky no  dopmyne

0,-0;_ AH
w8 p=tpe,, (142)

Benwuuny e, wnaxomst no dopmyne (137).

2. Hanee aas kaxjoro Ar (Mecalia) paccuuThiBAOT NPHPATLEHHE
HHTCHCHBHOCTH NHTAHKUA IPYHTOBBIX BOJ cBepxy Aw 1o hopmyne (49),
[Tpy He3HauMTENBHBIX HIMCHCHHAX YPOBHA HANOPHBIX BOJ B pacHeT
NPHHHMACTCH NOCTOAHHBINK CPeAHEMECHYHBINR YPOBEHB HATIOPHBIX BOJL.

3. UHTEHCHBHOCTH THTAHWUA TPYHTOBBIX BOJA W HAXOAAT 110
Takoi cxeme. BHavane ans pacyeTHOro rojia BhISABASAKOT Mecau, JIs
KOTOPOro CpenneMecauHas HHTECHCHBHOCTh NHTAHKHA pPaBHA HYIIO,
T.¢. Wo=0. B Taxom mecsaue aGcomoTHoe npupaienne cpeaHeme-
CAYHON WMHTECHCHBHOCTH TNHTAHUA B CPABHEHHH C NPEAbULYIIIHM
MAKCHMalbHO, T, ¢ |Aw,;|=max,

Hanpumep, mis kyera nabnropatebHbix CKBOXHH (pacnoioxen-
HOrO B UeHTpaasHoH wactH esponeiickoi Tepputopun CCCP) wa
FPYHTOBBIE BOALI, 3ajeralome B neckax Ha raybuHax oxono 19 m
OT JHEBHOH NOBEPXHOCTH, NaHHBIM METO/IOM BBIABICHB HKOJIL H
JIekabpeb, B TCYEHHE KOTOPHIX BEAMMHHA MHTEHCHBHOCTH UMTAHHA
PABHAJIACH HYIIO.

3nas Aw; B HaMAIBHOE NMUTAHME W, _,, JUIA CIEIVIOLIEro Mecslla
BEJIHUMHY MHTEHCHBHOCTH NHTAHMA paccuHTRIBalOT 1no dopmyle

W= Wy +Aw, (143)

rjae w, W W;_,-HHTEHCHBHOCTH MHTAHHA [PYHTOBBIX BOJ B
CNeAYIONIEM H AaHHOM (npeaniecTpyionieM) Mecsuax; Aw,—— npupa-
[IleHHEe HHTEHCHBHOCTH TNHTANMA npH nepexoge ot (i—1) Kk i-My
Mecsiy.

[Mone3ysce Gopmynoit (143) u 3nas paa sennynd Aw, a Takxe
Mecsll ¢ wo=0, MO¥HO noCHenoBaATEILHO BBIMHCIHTL PAI Nocle-
AYKOIHX CPEIHEMECHYHBIX BEJIHUUH W,

4. MHTEHCHBHOCTH MECTHOIO TNOMNOAHEHHA [O3¢MHOT0 CTOKA
rpyaToBbix Boa (Q,—Q,)/F nns xakmoro Mecslia BBIYHCIAIOT,
Henonbiys Oanaxcoroe ypasuenue (115) wim no dopmyne
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e (u +-Q)-—w. (144)

,[Iﬂﬂ EOHTpOJIA ]:IH.C'-I&TH. MOXHO BOCINONBIOBATRCH }"I’JEBH'EHHGM
Gananca rpyuroewsix Boa (115) B BHIe

i KN
g FQqur-ﬂi-w, (145)

MectHoe nononHenne MOJI3IEMHOTO CTOKA B KamJI0M MEXIIacTo-
BOM BOJIOHOCHOM TOPH3OHTE HANOPHBIX BOJA, MO0 AHANOTHH C
IEPBLIM TOPH3OHTOM, COCTABHUT

OO (e, —ea). (146)

HanoMunM, ¥TO 10 KAKAOMY MEKIUTACTOBOMY BOJOHOCHOMY
TOPH3OHTY TPEABAPHTE/LHO ONPEACNNIOTCH CPENHHE 34 KaX/blH
MECHIL BEJAMUHHBL £y, £, P} M P3 N0 METOJIMKE, PACCMOTPEHHOM
Belllie ¢ ucnonkiopannem dopmyn (129)—(139) u (137).

METO/bI OLEHKH DJEMEHTOB BAJIAHCA I'PYHTOBBIX BOJL
Mo PEXUMHBIM JIAHHBIM B OJHHOYHBIX CKBAKHHAX
H PEIYJALTATAM HABJIOJAEHHA 3A JIEMEHTAMM
OBETD BOAHOIO BAJAHCA

Mcxons u3 mannelx o konebanuu YpoBHA TPYHTOBBIX BOj B
onmuounoi ckpaxune, B. I', Tkauyk npeaiokuna MeTo pacyera ux
nuTanug, Benwuuiy nuTanus ceepxy onpeaeifior Hi ypapHeHUs

TN T g (147)
e
rne AH-—obuas sBICOTA NOALEMAa YPOBHA TPYHTOBBIX BOA 34
spems T K,y koadduiment dddektHBHOCTH OCaaKOB, paBHbIi
AHIXy; X~ KOonu4ectBo BOJAbL, NOCTYNHBUICH B BOJOHOCHBIH
FOPH3OHT 3a mpeMs T: T-—nepuofl noaseMa YpOBHS TPYHTOBBIX
BOM, ¥-—CpeiHuit 3a 3TOT NEePpHOA OTTOK TIPYHTOBBIX BOA 34
BHIYETOM MPHTOKA,

Koadgduunent apdextnsiocTn ocankos k,,—— penuunHa, obpar-
HAS HEJOCTATKY HACBILEHHS WX BOJoOTAAYe nousorpynros 1/p,
BISTLIX B Opeesax repemMellienus YpoBHA TIPYHTOBBIX BOJ H
noaneprod kanuwanapHoi kaimel. B. I'. Tkauyk Bbiuucnser stot
KOIPUUHEHT MO PasHOCTH MEXKIY MOJHOH BIArOEMKOCTBIO H
BIAAHOCTBIO MOPOJL B Mpe/ienax koehanua ypoBHs TPYHTOBLIX BOJL,
YTO 3HAYMTENBHO MPeyBeNHYHBAET €ro, a HeJIOCTATOK HAChIIEHHS
NPEYMEHBILIACT. E_‘,I',I[ET MpaBuibHEee YHYHTBIBATD H3IMEHEHHE BJIATO-
3afaca no pazpesy oT MHHMMANBHOTO MOMOKEHUS YPOBHSA BOJbL JI0
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MAKCHMaJbHOTO 110JIOKEHHS NOBEPXHOCTH NOANEPTOH KanHIAAPHOH
KafimMbl 3a nepuoa Habnioaenuii.

Besmuuna oTTOKA PYHTOBBIX BOA ), MO CYLIECTRY, NPEICTABIA-
er coDoH pa3sHOCTB MEXJY OTTOKOM (J, H TPUTOKOM TPYHTOBBIX
BOA ¢ B rOPH3OHTAJILHOM HANpPABJCHHH, TIPH 3TOM BO3MOXKHOE
nepeTekande TPYHTOBBIX BOA B NOACTHIAIOIMH  BOJOHOCHBI
ropu3oHT orcytcereyer, 1. e. £=0. Onpegenserca 3ra BeIHMHHA 110
JAHHBIM O 3HMHEM CHHMXEHHH YPOBHS BOJbI, KOT/la PACXO/HAS 44CTh
Dananca rpyHTOBBIX BOJ NPEACTARJEHA TONBKO MOA3EMHBIM CIO-
KOM, @ PpACXOXOBAHHA HX Ha MNEPETOK B 30HY adpaldH  He
HPOHCXOJIUT.

Tak, npH NOHHXKEHHH YPOBHA TI'PYHTOBBIX BOX B 3HMHHIA WIH
OCEHNE-3HMHHI TIEpHOT Ha  BEaMuuHy h 3a mpemst A paznocts
MEKJLY OTTOKOM H TPHTOKOM BOJl COCTABMT:

h
=i (148)

Kax ortmevyaer B. E. Boporpeukunii, 3uMuuii oT10K TpyHTOBRIX
BOJL HAa pasrpy’ky B BOJAOHCTOYHWKH TNPHHAT TOXMCCTBEHHLIM
OTTOKY B BECEHIHE-IETHHA TNepHOA BBICOKOro Mx crosuud. Takoe
JONYLICHHE SBASETCH HEonpaBiaHHeiM, ocobenno B pailonax c
JIOBOJIBHO MepecedeHtbiM peiibedom, pasHsiMH rayOuHaMu 10 BOJIbI
M HEPABHOMEPHKIM pacnpejeieidemM arMocdepsix ocaJkos no
TUIOMIAJIH,

Tak kak MHQUABTPAUMOHHOE NUTAHHE TPYHTOBKIX BOJL Ofnpe/e-
JAI0T € NOMOLIBK  PACCMATPHBAEMOTO  Meroja  ToJIbKO A
NEPHOJIOB NOABEMA HX YPOBHA, TO NPH MaJbIX riyOunax 10 Bo/bl
OCTACTCH HEONPEAENEHHON BENNYMNA pPAcXOJOBAHMA ITHX BOJ Ha
MCHAPEHHE HAM BOCXOASUIMH TOK Baarn B 30Hy aspauun. [Mosromy
3aaa4a coctasnenns 6ananca rPYHTOBLIX BOA B HEaoM (Hanpumep,
32 Tojl) OCTAETCH HEPEIEeHHOM,

Kpome pacueros BejMuuH NMHTAHUA FPYHTOBBIX BOJA B NYHKTaX
FANOKEHHA  OJIMHOYHEIX  CKBAXHH  NO cg{}pmyne (147) moOxHO
BLIYHCAHTE YCPeJHenHoe S JIaHHOrO paifoHa nHTaHHe, TIPHHSR
BymecTo Ah oy ux cpeaneapudMeTHIecKHE BRIDAKCHHS N8 pAaa
HabmogaTebHbIX CKBAXKMH,

H. H. bunjgeMan  npenoxun  anajornuibiif  Metojs pacdera
BCAHYMHBL HHQHABTPAMOHHOIO TMHTAHHA TPYHTOBBIX BOJA BECHOH
Mocie CHEroTasHHd, TPHHAB ee paBHOI
Al Az

= (149)

w=p
rae Ah—mnabnrogaemMoe NOBBILICHHE YPOBHA FPYHTOBLIX BOJ MOC/E
CHErOTasHHA 3a Bpemsa Af; Az—BenMuHHA, HA KOTOpPYIO YPOBEHB
FPYHTOBBIX BOJ CHH3WICA OBl 3a Bpems Af 3a cueT o1TOKa no
BG,I[GHDCI-[UM[}" MNAacTy.
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[lpu 3ToM nocnefuss BenHYHHA oOIpefenseTcd Mo pasHOCTH
MEXKTY MUHHMATBLHBIM NIPEBECEHHHM YPOBHEM M TEM 3KCTPanosf-
UHOHHBIM YPOBHEM, KOTOPBIA YCTAHOBHCA Dbl NIPH NMPOAOTKEHHH C
npexkHed HHTEHCHBHOCTBIO 3MMHEN0 clajgd mno KPHBOH €ro Jio
MOMCHTA BECCHHEID MAKCHMYMA.

Jech, TaK Ke KAk M B NPebIIYLIEM MeTojle, Jonyckaercs
NOCTOAHCTBO BO BPEMEHH WHTEHCHBHOCTH MNOA3IEMHOr0 OTTOKA 34
BBIMETOM TMPHUTOKA B MEPHO/IBI NOJABEMA W NMPE/ALLECTBYIOLIETO Chaia
YPOBHS, @ TAKKE HE YYHTBIBACTCH B JPYro€ BpeMA roaa pacxoj
[PYHTOBBIX BOJ HA HCOAPEHHE WJIH BOCXOMAUIMIA TOK B 30HY
aspauun, Bocxoasumii Tok Brary ot yporHsA npu riayduuHe Jo Bosb!
24 m, 18 KOTOPOIl peKxoMenyeTes JaHHblit MeToa, MoxeT 6bITh
BECHMA cylIecTReHnbIM. [TodTOMY pacueTHOE BOCNONHENHE 3AMACOB
rpyHTOBBIX BOJ De3 yyera HX HCMAPEHHs NETOM W B JpYrHe ce3onsl
roga Moxer ObITh 3HAYMTENBHO 3aBBILIEHHBIM.

3a mece romopolt MK KoneGaHMA YPOBHA TPYHTOBBIX BOX
CPe/IHEro/IoBas BeJIHMHHA WHpUABTPauMn onpemenserca no dop-
MyJie

E(Ah+Az),
‘”"’Ep"{"j'::i" :" (150)

rie {ﬁh-{-dz)'--nnnmmcuue YPOBHA TPYHTOBBIX BOJ COBMECTHO C
BOIMOKHBIM TOHHKEHHEM €10 BCIEACTBHE TNMOJA3EMHOr0 CTOKa 3a
KOHKPETHBIH NPOMEKYTOK Bpemenn Af,.

B. C. Kosanepckuit npeioRun kOMIIeKcHsift MeTol OUEeHKH
MHTAHKA FPYHTOBLIX  BOJ 110 pc}HHMHMM HHﬁJ‘IH}ﬂEIIHHM B OJIH-
HOMHBIX CKBAXKHHAX ¢ YYETOM TEHETHYCCKMX Pa3iHuuil yenopmi
(POPMHPOBAHKA POKUMA MOAIEMHBIX BOJI HA Pa3iHYHBIX AEMEHTAX
pensea. Tlpn 21OM BbUIEASIOTCHS BHABL PEKHMA TOAIEMIBIX BOJ
npupednbiii (MM npubpekublii), Teppaconbiil, CKIOHOBKIA M MEXTy-
peuHblif (MM BOAOPa3IenbHbINH).

Jlna npupeqHoro BMja pexuma aMinMTyaa konebannii ypomus
[PYHTOBBIX BOJ B YHCTOM BMJIE WM 30HA Hacklienus, obpalopan-
WAgcs NpH  NMOAEME  YPOBHH, XApakTepulyer TOYHO pa3Mepsl
BOCMO/THEHUA 3ANACOB TPYHTOBBIX BOJ HA TEPHOA HX NHTAHUSA.
C.I'ICJ'I,GHH.TE_I'II:HG, BEMTHYHMNIA MOCHSHETD

wAt=pAH, (151)

rne AH— nogbeM ypoBHS TPyHTOBHIX BojJ B npubpexnol 3one.
Takas unTepnperalis IHHAMHKH TO3eMHBIX BOJ BOJIM3H PeK H
03€P OTBEYAET YACTHOMY CJy4al, Korja npiTok @y M OTTOK 3THX
pol (), CTAHOBATCA DaBHBIMH, T.€ npu @Q,=(0, WM npH
Q,=0,=0. Dror cnyuail uMeeT MeECTO HA HMIKUX M TMIOCKHMX
noimMax, rie B nepuosl MoJoBOALA YKJIOH MOTOKA BOJ paBeH HYJNO

MM HMEeT MAajlog 3HAYEHHE B TEYeHHE NJIMTENLHOrO BPEMEHH,
B obiem ke caydae npu nojanope son @,> (,, 9TO BeI3BIBACT
NOABEM YPOBHA [PYHTOBBIX BOJ, Y4CTO NPEBBLILIAKUIMH NOABEM,
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BbI3BAHHBIT HHDHILTPauUMEl TaliblX BOA M KHAKHX OCAJIKOB.
[Moaromy dopmyny (151) MOKHO NPHUMEHATE JIMIIL HA HHIKHX
moiiMax, BAANH OT peK, O3ep W JIpeH mpu Beckma Hersiyfokom
YPOBHE BOMALL. ITY Ke (POPMYNY Mbl PeKOMEHIIYEM H NpH raybokoMm
JAJIEraHHH  YPOBHA TIPYHTOBBIX ROJ, HO JUIA HEOTPAHHYEHHBLIX B
IL1aHe MOTOKOB BOJI M B OTCYTCTBHE HX NMEpPETeKaAHHA N0 BEPTHKAIIH.
Hus teppacosoro pujga pexuma, no B. C. Kosanesckomy, B
GajlaHce rPYHTOBLIX BOJ 3AMETHYI) POJIb MIPAET HEPABEHCTBO
nputoka @, H orroka @, 2Tux BOA. PasHocTh noCiEaHHX
yuuthipaercs, no H. H, Bnugemany, nyrem npubamnenus x Besu-
YHHE BECEHHEro nojbeMa ypoeus Ah nononHurensHoit abconoTHol
BEJIMMHHBI Cnana ypoBds Az, KOTOPeEIH NPOMCXOAMT B OTCYTCTBHE
HHQUIBTPAUMH ocaZIkoB 3a pacuerHoe Bpems At Murencusrocts
CNajia YPOBRHS NPHHHMACTCA PABHONH MHTEHCHBHOCTH HAOMFONEHHOTO
B TIpeALIECTBYIOUMA NEpPHO NMOHHKEHHS TOro Ke YpOBHS,
PaiMmepul  rofioBoro  BHINOJIHEHWA  3aMaCOB  IPYHTOBLIX  BOJ
onpenensior no dopmyne (150). Jins CkJIOHOBOrO BHAA PeXHMA
IPYHTOBBIX BOJ XapakiepHa clabas CBAIL 9THX BOJ ¢ MECTHBIMM
H"I'MOCF]}BPI!I:-[MH OCANIKAMM, KOTOPBIE PACXO/IVIOTCA B 3HAYHTENLHOMN
Mepe Ha NoBepXHOCcTHRIH crok. Konebanue ypoBrHs rpyHTOBBIX BOJL
NPOHCXOAHT NPEHMYIIECTREHHO T10/1 BIAWAHHEM H3MEHCHHSA 3anacos
ITHX BOA, T.€ HX cpaDOTKM (B WACTHOCTH, PA3rPyIKH B BHIC
HCTOYHUKOB), # TaKkKe, OYEBWIHO, MOANOPA TPYHTOBOIO NOTOKA.
[Ipr sTOM pekuM NOTOKA BOJ PEKOMEH/YETCS PACCMATPHBATHL
HCIABHCHMBIM WK VIIOPAJIOMEHHBIM, [UIS KOTOPOro HCNoJb3yeTcs
rotosoe pemenne Maiia-byccunecka. Ilo ananormm ¢ stum perne-
nuem B, C. KopaneBckuii npeanaraer 3aBHCHMOCTD LI BETHYHHBI
NPeBLIIEHHs MOUHOCTH  BOJIOHOCHOrO TFOPHIOHTA HAJl YPOBHEM
pasrpysku nojleMunix Boja H; or BpemMenn f, B BUjE

Hi=PHye """, (152)

rne Hy—nabmopasuieecs npepbilieHne MOUIHOCTH  BOJOHOCHOTO
FOPU3OHTA HAJ/I YPOBHEM Pa3rpy3IKM NMOAIEMHBIX BOM HA HCXOJHBIH
MOMEHT BPEMEHH f,; o — KOWpPHUMEHT HCTOLIEHN:A, onpeesisemnlii
Nno JIBYM 3aMepaM YPOBHA BOJbI B MOMEHTHI BPEMEHH [, W [,
B~ koaipHuuHeHT, YUHTHIBAIONIMIT CTeneHb CBA3M pacxoia H Molil-
HOCTH BOJIOHOCHOIO TOPH3OHTA, oOnpeneiseMsli noche pacyera
koa(ppuumenta o. 3mas H, u Hy,, 10 pa3HOCTH ITHX BeJIHYHH
HAXO/SAT PACYETHYIO BEJIMUMHY aAMIUIMTYLI (H3MEHEHUs) ypoBHS 34
spemMs (f,—1t,) no dopmyue:

ﬁhi=Hl~_FfD. (15‘3]

Vmuoxkas Ah, Ha napaMerp |, NONy4aroT BEIHYHHY NPHTOKA 3a
BLIMETOM OTTOKa TPYHTOBBIX BOJ I MECTHOCTH, OKpyXalomeit
HADMOIATENBLHYIO CKBAXHHY.

Jns  BopopasiensHOro BHAA peXWMa TpYyHTOBHIX BOJA, B
KOTOPOM WHQWIBTPAIMS OCAJIKOB YCHIMBAETCA M COMIMEpHMA ¢
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POBKY TOPHIOHTANLHOIO CTOK#, BEAHYHHY NHTAHHA HAXOAAT, 1O
bunaemany, ¢ nomometo popmyne (149). Ilpu sTom Bennuuny Az
BHIYHCAAIOT MO JIMHEHHOI 3aBUCHMOCTH WHTEHCHBHOCTH CHHXKEHMS
ypoBHst Az/A1; oT cpeiHell MOIHOCTH BOJIOHOCHOTO TOPH3OHTA hi, ©
YYETOM PACHETHOrO0 NpoMexyTka spemenu. lna nonydenus yka-
JAHHOH 3ABHCHMOCTH PACHCTHBIX BEJIHYHH COTMOCTABISIOT 3HAYEHHSA,
HANpUMEp, 3IWMHETO CHHAKEHHS YPOBHA H COOTBETCTBYIONINE CpejiHue
MOIIHOCTH TIOTOKA i, B NEPHOALI OTCYTCTBHA NUTAHHA TPYHTOBBIX
BOJl CBEPXY.

Onenupas B uesom Meron B. C. Kopanesckoro, neobxomaumo
YEd3dTh HA CHenymoiee:

1) pasnenenue cnocoGoB pacyeTa BeJHYHH NUTAHHA FPYHTOBBIX
BOAL € yueToM ocobennocTeil Gananca rpyHTORLIX BOJ, CRONCTREH-
HbIX PAYIHYHBIM THIAM HX PEKHMA, ABJISETCH BEChMA lIEpClICKTHB-
HBIM M TIOJIOKHTENLHBIM  METOAHYCCKHM TPHEMOM,;

2) GoapuMHCTRO ¢cnocOBOR pacueTa NUTAHHA AHAJIOTHYHO METO-
ke H. H. bunyemana, nosroMy 3aMedadHds o HHM  OCTAlOTCH
MPEHKHUMH,

3) pacder NOAIEMHOro OTTOKA 34 BHIMCTOM MPHTOKA FPYHTOBBIX
RO/l ¢ UCTIONBLIOBAHKMEM pereHus Byccunecka crs3an ¢ onyieHueMm
NOCTOAHCTRA YKIOHA NOTOKA, YTO BPAJL JIH NPHEMAEMO, TAK KaK 3T4
BeJIMuMHA  Hauboslee MIMCHYMBA BO BpPEMEHMN,

4) AN MERJIYpeuHoro pekuMa  IpyHTOBBIX BOJA  Tpebyercs
JOBOJIBHO FPOMO3AKOE BCHOMOTATE/1LHOE HCCCAOBAHME MIMEHCHHH
YPOBHA BOJBI BO BPEMEHM B 3QBHCHMOCTH OT MOUHOCTH NOTOKA
BOML NPH OTCYTCTBHM NHTAHHMA ITHX BOJ CBEPXY, 4TO HE BCerja
HMeEEeT MecTo B Hatype.

OO6uee /U1 Beex PAacCMOTPEHHBIX METOHOB — OTCYTCTBHC B HHX
MPHEMOB OTIPE/IC/ICHUA NEPETEKAHNS TPYHTOBLIX BOJI B MOJICTHIIAIO-
IHE HAMOPHBIC BOJIOHOCHBIC FOPH3OHTHI, & TAKKE LENbHOH METO/IH-
KH cocTaBnenus DanaHCOB BOJ 32 TOAOBOH LMKA H B IENOM JUis
peunbix BogocHopos,

B cessn ¢ paspaboTkoil METOAMYECKHX yKasanuil no ruaporeo-
JIOTHYECKOH CBEMKE HA 3AKPBITHIX TEPPHTOPHAX, ABTOPOM HpeaIo-
AeH NPHONMKEHHBIH METO OLEHKH YJIEMEHTOB Dalanca rpyHTOBBIX
BO/I MO PEKHUMHBIM JIAHHBIM B OJIMHOMHBIX cKBaXHHAX. CyHIHOCTH
ITOrO METOJIA 3aK10vaeTcs B npuMeHenuu Gopmynst (151) kax o
NEPUOAOB NOABEMA YPOBHA TrpyHTOBBIX BOA, kKorga AH>0 u
BuIYMCAseTCs uHdraLTpalus arMochepusix ocaakos w, >0, Tak u
JUIR  nepuojoB nouuxenus yposus AH <0, s KOTOpBIX Bbl-
YHUCJIAETCA pacxoj rPYHTOBBIX BOJT HA CYMMApPHOE HCnapeHHe M
OTTOK BJard B 30HY aspauMu. [lpH 3TOM neperekaHue BOA MO
BEpTHKaNM otcyTcTByeT W wAi=—pAH,,. roe AH., — H3MeHeHue
YPOBHA 3a nepuoj ero cnaja Af; u—HHTEHCHBHOCTb MCNAPEHHS
FPYHTOBBIX BOJ WM OTpuuarensioe nurtanne, AH.,<0.

Takoit npueM pacyeTa NUTAHHA HE BHI3BIBAET COMHEHMN 1IpH
HEOrPaHHYEHHOCTH FPYHTOBOTO MOTOKA B nnane, korna @, =0, wim
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Q,=0, Q,=0--npH OTCYTCTBHH BEPTHKANLHOIO BOJ0ODMEHA
JAAHHOTO BOJAOHOCHOTO TOPH30HTA € MNOACTHIAKILIMM,

DTOT METOJ NPHEMJIEM JUIS PABHHHHBIX TEPPUTOPHA H MecT,
JHAYMTENBHO Y/IA/IEHHBIX OT MOBEPXHOCTHBIX BOJOTOKOB, BOJOEMOB,
C KOTOPBIMH TH/IPABIHYECKH CBA3aHbI TPYHTOBBIE BOJALI, & TaKKe
npu  OJHHAKOBEIX }’EJIDBHSIK }’BJ]R}KHE][H'S Ha HDBEPKHOCTH H
OTCYTCTBHH CBA3H C HHI'ID]]HMMH BOJTAMHM.

caydae HAXO®/leHHs HaboaaTeLHOM CKBAKMHEL HA HEPOBHO
NOBEPXHOCTH NPH PA3HON PACTHTENLHOCTH B paiioHe BIHANNA JIpen
M NOBEPXHOCTHBIX BOJOTOKOB PA3HOCTh MEKAY NpHTOKOM @, W
OTTOKOM BOjbl (0, HA pacuerHoM ywacTke He pasna wymo, Eciu x
TOMY XKe ranyOunel o Boael Dojee 5-—6 M, npH KOTOPKIX 3MMHEE
OXJIAXKICHHE TOYB HE BHIZLIBACT CYLICCTBEHHOTO TOKA BJIATH B 30HY
AIPALNM, TO YKA3aHHAA PAIHOCTH NPH OTCYTCTBMH NHTAHHA CBEPXY
(w=0) ans 3ummero nepmoja onpeaenserca no Qopmyse

&}Qamjr_uﬁ H,, (154)

rae Af,~ NpoaOJIKHTENLHOCTh 3UMHET0 NEpHOda, KOrja NnUTaHue
TPYHTOBBIX BOA otcyrersyer; AH,— wiMeHenme ypoBHs TPYHTOBBIX
BOM 3a TOT *e nepnoj; F—njomans yyacrka.

Jlonyckas nocToAHCTBO BO BpPEMEHM BBIMHCIEHHOH mo (opmyne
(154) MHTEHCHBHOCTH NPHTOKA 3a4 BLIYETOM OTTOKA B TEYEHHE roja,
MOXKHO JUI MOBOT0 NPOMEKYTKA BPeMEHH Al BLIYUCIATH BETHYHHY
NMUTAHKWA TPYHTOBLIX BOJ B BHJE

wi&r:p(&ﬂ—-i—:ﬁfﬂ). (155)

rae AH-— niMeneHue ypoBHA TPYHTOBLIX BOJ 3a PacCHeTHBIN nepuos
BpemMenn Atf.

Bee paccmotrpenubie 37ech MeTofibl Oa3upyloTes na lAHHBIX
HaOmoieHnit  3a  PeXHMOM  TPYHTOBBIX BOJ. Bwmecte ¢ 9TUM
JACAYKHBAIOT TIPHMEHEHHS M METO/bl, OCHOBAHHBIE HA TIpe/IBapH-
TENLHOM onpefie/ieHun  aneMentTos  obutero  poaHoro  banawca
KOHKPETHRIX YYACTKOB CYIUM, HANPHMED CKJIOHOB BO3BLINEHHOCTEH
H paeuuu. [Tpuyem kaxauiit onement poanoro Dananca wayuwaercs
IKCNEPUMENTANBHO (C NMOMOLILIO TeX MM HubiXx npudopos), a
PEKUM TPYHTOBBIX BOJ XaPAKTEPH3YETCH 1O JAHHBIM OJMHOMHBIX
CKBAXHH.

M. b. Bonsuyn mupoko ucnonbiyer Meroj obilero BoAaHOro
Bananca ywactka CymIM JUIS  ONpeeSieHHs  BeJHYHHBI NUTAHWA
rpyHT1OBBIX BOA cBepxy. B kavecire npumepa um Buibpan pan
cknoHoB u joros B OGaccefimax Maneix pexk Ha Banpaickod
BO3BBLIIEHHOCTH — JKCTIEPHMEHTATLHLIE  BOAHO-DanaHcossie BOJIO-
cbopnt Banpaickoil Hay4HO-HCCNENOBATENLCKOH I'HAPOIOTHYECKOH
naboparopun uMm. B. A. Vpuisaepa (BHHUI ).
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HIIQ)H.TII:TPHEHE}HHOE [MHTAHHE TPYHTOBRIX RBROJ HAa OTHENBHLIX
CKJIOHAX BOAOCOOPOB pPACCYMTHIBACTCH MO YPABHCHHIO BOJHOIO
Dananca sonbl a’pauuu (B obosnavenusx Bonbsduyna):

W,=M+X—You—Ey—AUnou+AU,, (156)

riae M -—cnoit Bomoo1auu M3 cmera; X -—KOAMYECTBO OCAJIKOB,
BLITIABIIKX 34 PACHETHBIA NepHOa; Y.~ OBEPXHOCTHBIA OCaflok,
00YCIIOBNEHHBIH CHErOTasHHEM WIH BRINAJIeHHeM 1oxas; E — Hena-
PeHHe ¢ MouBbl (B NEpHOAbI CHErOTASHHA — HCNApeHHe ¢ NoBepX-
HOCTH CHEXHOTO MOKpOBa W ¢ npotanuu); AU, — norepu Boabl Ha
AKKYMYJSUMIO B NOHMKECHUAX Ha nosepxHoctH ckaouna, AU, — nore-
PH HA JOBEJICHHE BJAXHOCTH BCECH 30HLI AJ3pPAUMHM 10 3HAMCHUS
HAUMEHBILEH BIATOEMKOCTH (CO 3HAKOM MHHYC) HIH O1/auya
HI0BITKA BJAATH HAJl HANMEHBILEH BIATOEMKOCTBIO W3 BEPXHHX CJIOCB
MOYBLI (CO 3HAKOM TUIIOC).

Vpasuenne (156) aHanoruduo Hamemy BLIPAXKEHHUIO BETMYHHBI
nu'rau{gsi FTPYHIOBRIX BOJI JUIA  YYACTKA CYWIW, KOTOpOe HMeEeT
BH]T :

wAt= X—(Z=K;)+(Y;~ ¥;)-Dy=D,, (157)

riae X —artmochepibie ocanku; K| — KOHAEHCAIHA BOJAHBIX TAPOB
Ha MOBEPXHOCTH W B 30He aspaumu; Y, U Y, NpHTOK M OTTOK
OBEPXHOCTHHIX BOJ HA JAHHOM YYacTke; Z-— cymMMmapHoe Hcnape-
HUE, BKTOMAIONIEE WUCHIAPEHUE C MOYBLI, TPAHCTIMPALMIO PACTCHMS-
MH, Hcrnapenue ¢ BOJHON MoBepXHOCTH M cHera, D, -— wiMeHenue
JAMaca  BOALI WA TNOBEPXHOCTH, BKIOMAA AKKYMYIALUMIO ee B
MOHWKEHUAX, BOJOEMAX U BOJIOTOKAX 34 Bpems Al D, - niMmenenue
janaca BOJAK 3@ TO Ke BpeMs B 306¢ adpauud (0T JHEBHOMN
MOBEPXHOCTH JI0 MAKCHMANLHOIO MOJOKCHUA TOANEpTOil Kanwn-
AAPHON  KailiMbl HaJlL TPYHTOBBIMM  BOJAMM).

Bee anementst Boanoro Oasianca Ha MOBEPXHOCTH W B 30HE
AIPANUH ONPEAEAIOTCH OBUIENPHHATHIMU B THAPOJIOTHH W TH/IpOTE-
onorun Metosiamu. Pacuet cpepmnx Benuuun MuGUILTPAIHOHHOTO
NUTAHUA TPYHTOBRIX Boj Muis BomocGopa WM. B, Bonudiyn npousso-
JAMT pasibiMH Merogamu, B wacthoctu, M3 poaworo Oasanca Ha
NOBEPXHOCTH M B 30HE AIpauMH Ccleayer

Wa=X+K-You—E-AUpu—AU,—7+1, (158)

rae Wo,—cpeausas Bennunia HHQUALTPAIHOHHOrO NMHTAHMA TPyH-
TOBBWX BOJA Ha Boaocbope 3a JioboH NPOMEKYTOK BpPEMEHM;
X —KOnu4ecTBO BHINABIIKX OCA/IKOB;, K-— NOANHTHIBAHKE 30HBI
a’palMi TPYHTOBBLIMH BOAaMH, Y., MOBEPXHOCTHBIH CTOK C
sofocbopa; £- ucnapenne ¢ Bogocbopa (3a BHIYETOM KOHJEHCA-
unu); AU, — M3MeHeHHe 3anaca BOIL HA NOBEPXHOCTH Bojocbopa;
AU,—wW3IMeHeHHe 3anaca Biard B MOYBOTPYHTAX 3OHBI a3paiiuu;
y——B0J03a00op Ha XO3MACTBEHHBIE HYK[IBI, T)-—BO3BpAT B peky
paHee HW3IBATHIX BOJ.
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Bee cocrapasiomme ypasuenus (158) npeacrasasior coboi
cpeanne no BoaocboOpy BENMYHHBL, NMPH 3TOM KOMNOHEHTH! A Unon M
AU, mMoryt ObITh NONOKHTENBLHBIMH H OTPHOATEIhHLIMH.

hpclmaraﬂcn TAKXKE METOJ BoaHoro OamaHca nepsoro or
MOBEPXHOCTH BOJOHOCHOTO TOPH3OHTA.

CymHocTh 3TOr0 METOJa CBOJAMTCH K ONpPeAe/SeHHIo OTpHua-
TE/LHBIX COCTABAAIOUINX BOAHOTO Dajnanca yKa’aHHOro ropH3oHTa.
Tak, BenuuuHa HHOUILTPAUMOHHOTO NHTAHUA TPYHTOBLIX BOJA HA
Bogocbope

:'|=Erp+ er'l'ﬂ-Urp"" H’”, (lsg]

rae Erp - pacxoa rpyHTORBIX BOJ B 30HY a3DAlHH HA BOCTIOJHEHME
HCIAPHBILEHCA Baaru, ¥Yrp— CTOK FPYHTOBBIX BOJ B PYCIOBYIO CETh,
APEHUPYIONLYIO  BOAOHOCHBIH  nnact, AUy, — H3MeHende 3anaca
FPYHTOBBIX BOJ 3d pACHETHBIN MHTEpBan Bpemenu; W'-— nopiem-
Helil  BOmoOOOMeEH paccMaTpHBaeMoro Bogocbopa € COCeHMMMH
DacceiiHamu.,

B pabore W. B. Boanduyna nannl pekoMeHaauuu no onpee-
NEHUIO  TIEPEYHCIEHHBIX  IEMEHTOBR DajiaHca ¢ MCNOL30BAHMEM
PEKHMHBIX AAHHBIX 00 YPOBHAX TIPYHTOBBIX BOJ [UIH pacyeTa MX
HCITAPEHNA, 4 TAKKE PACCMOTPEHBI TIPHMEPHLI pacuetra HHbHILTpa-
HHOHHOTO TNMUTAHHA B paspei’e roja.

B. E. Boporpeukuit, uiyuas xonebanus ypoBHs TPYHTOBBIX BOS
Ha cknowax  Joros  Banpaiickoil  BOABBINEHHOCTH, B Ka4ecT-
BE OCHOBHOTO MCMOJNB3OBAS TNPHHLUAI, TIPEUIOKEHHKIH  BrIepBbIE
B. I'. Tkauyk, KOTOpBIi BHIYMHCASN HHTEHCHBHOCTH NMOAEMHOIO
orToka no dopmymam (154) u (155).

Besimuuny napamerpa pj s NepHOAOR NOJABEMA YPOBHA BOJIbI
OH TIPHHUMAN PABHOH PAIHOCTH MEKAY NMOJHOH W HAWMEHBINEH
paaroeMKocTaAMu, [aa nepuosop ¢ bonbluoi amMniaurynoi koneba-
HHA YPOBHA TPYHTOBBIX BOJ JOJKHO YHHTHIBATHCH COJEPKAHHE B
KANMJUTAPHOR  KaiiMe # HMXKE YPOBHA BOAbI JANIEMIIEHHOIO B
nopax rpynta posayxa. [lpu arom napamerp p  BuIuMCIsETCH
TAKKE MO PAIHOCTH MEXKAY KANMWUIAPHONH M HAWMEHLILEH BJaroem-
KOCTAMH B OOBEMHOM BhIpaKEHHM,

Jns HAXOKAEHUA CKOPOCTH NOHHKEHHA YPOBHA TPYHTOBBIX BOJA

AH,
B 3MMHMH NEpHOA, T. €. BEJIHYHHbI = no Kaxaoi wabmopa-

TEALHOH CKBAKHHE CTPOATCA Tpadukd CBAIH ITOH BEAHYHHBLI C

AH
raybuHolt z mo BOAML, T. e. E?zf(z].
|
Jns OUEHKH TOMHOCTH BHLIYHCICHHA MHTAHMA T[PYHTOBBIX BOA
COTIOCTAB/ANNCH H3IMEPEHHBIC BEJHYHHBI H3MEHEHHS BAAT03aNaCoB B

J0HC d3PpdIHH C BBIMHCACHHBIMH MO YpaBHEHHIO

AU=X-Y-Z—W, (160)
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riae AU, — w3IMeHeHHe BJAro3anacoB B 30He aspain; X' — ocajaku;
Y —-noBepxHOCTHBIA CTOK; Z—HcnapeHuwe ¢ nousbl; W-—nuranue
rPYHTOBRIX BOA, KOTOpoe onpeaenserca mo dopMyse, anajio-
ruuHoi (155).

Buiuucnennnie senanunnbl A U, oTKIOHAMMCH OT HAOMIONEHHBIX B
cpenHem Ha +20%, xors kpaitnne w3 Hux pacxoawnucs ao 70%.

OUEHKA MOJBEMHOIO CTOKA

IMoaseMubiii CTOK B rOPH3OHTANLHOM HATIPABJICHUH — OJIMH 13
OCHOBHBIX ANeMeHTOB obulero Boanoro Bananca cyumu, B 4aCTHOCTH
Oanamca rpynToBbiX BOj. B atom ypaswenun (6) on npencrapien

BEJIHYHHAMM %
MPUTOK TPYHTOBBIX BOJ, MOCTYNAIOWMX HA TUlomans Ganancosoro
YHACTKA WIH JIEMEHTA 1oToKa F, BTOPAs — OTTOK IPYHTOBLIX BOJ ¢
TOH KE MJIOLWAAW 33 NPOMEKYTOK Bpemenn At

B GonabluMHCTBE NpPHBEACHHBLIX BBILIE YPAaBHEHWH 3TOT CTOK
BLIPAKACTCA BLICOTON COA BOABI, CTEKAOIEN WK npuTeKatomei 3a
e/IMHULY BpPEMEHM Ha eannuny minowanu Q/F wim 3a spems Ar:

f!m.

Al n %Ear, rjie rneppas BeAMYHHA Bhipaxacr coboi

JIns 9KcTpanonsiMM  BEJMYHH CTOKA 10 MAOWIAAM MK JUIS
CONOCTABICHUA €10 BCJIMYHH B PErHOHANLHOM [JIAHE PACXOAbl BO-
Al Q nepeBoasT B MOAYIM CTOKa 110 (opMmyiam

(161)

rne  M-—moayin  noazemuoro croka, a/(cckm?); Q,— pacxoi
IIUﬂBEMHGﬁ BOMEL, BBITEKHIDH_[EIH ‘{EPE"! FAMBIKAROLIICE CEUCHHE MU
koutyp Oanancosoro ywactka peunoro sogocbopa, m*/eyr; h, —— Bbi-
COTA CNOA CTeKalwIeH BOabL, MM/Toj.

Ha oaneMentapHbiXx ywactkax (2JeMeHTaX NOTOKA), a Takke
Danancoseix BOAOCOOPAX B NPOMEKYTOYIILIX pacyerax (Npou3so-
JAMMBIX 10 ONLEHKH MOy cToka w3 Gosslioro paiona sojaocbopa
PEKM) NOAB3YHTCA PA3HOCTBIO MEKNY NPHTOKOM W  OTTOKOM
MOA3EMHBIX BOJ B TOPU3OHTANLHOM HAMPABICHHH HA PaCYeTHBIX

y4acTkax, T. €. BEIHHYHHOM Q—I;Q—’.

[Mogsemublit  cTOK 33 eIHHWIY BpeMEHH B BEpPTHKAJILHOM
HANPaBJIEHHH WIW WHTEHCHBHOCTE HHCXO/ANIETO MepeTeKaHus rpyH-
TOBBIX BOA B MOACTHIAOIIMA MEXNIACTOBLIA BOJOHOCHLIH TropH-
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souT (£>0), a Takke socxoasulero neperoka (£<0) paccMoTpeHs!
BhIIIIE MPH OIEHKe BeJHYHH WHTEHCHBHOCTH MATAHUA TPYHTOBBIX BO/
CBEpXy W meperekanusa. Pa3nocrbs MexJy NPHTOKOM H OTTOKOM B
TOPU3OHTANILHOM HANpaBJCHHM, B3ATAA ¢ ODpaTHRIM 3HAKOM,
_0—0:_0.-Q
¥~ F
Horo croka. Ha 91y pa3HocTh YBEJIMYMBAETCA B pPacyeTHOM
aneMenTe (cM. pHe. 1) pacxoa nmpurexalolled TpyHTOBOH BOIbl B
ykazanHoM Hanpasneduu. Pacxonwl Boam O, u @, B obbeMHOM
BBIPAKEHUM CBA3AHBLI C NPHPAIEHHEM MX 110 FOPHIOHTAM Clle/lylo-
MM obpazom:

, Bhlpakaer co0oi MECTHOE TNOMOJIHEHHE TNOLIeM-

Q,—0,=A,0. (162)

Anrebpanvecknil 3HaK nepea NpaBoil 4acThiO 3TOrO paBeHcTRa
asucuT o1 abcomorHex 3Havenuit O, u @, M yKalklBaer Ha
ypenuyenue croka npu A,Q>0 unn ymenninenne ero npu A, Q<0.

B uensx cokpaienus oOo3paveHnii 3anucH  [Hanpumep, CM.
ypasuenue (64)] wHoraa pasnocts MEXAY NPUTOKOM W OTTOKOM B
FOPH3OHTANILHOM HanpapaeHud o60IHAYAIOT TaK!

0,-0,=A0Q. (163)

Bee ykasaHHbie 3/16Ch BEAMYMHBI OTHOCATCA K JIEMEHTAPHOI
Ganancopoil TIOMWE@AN MAM IJOU@AX Jnementa notoka F. [l
06O3HAYCHUS  TIPHPAIICHHA PACXO/IOB  MOTOKA BO  BPEMCHH B
cevennsx | w2 (cMm. puc. 1) NpHHATHI BhIpaXEHNS

AQ=0,-0Q1¢; AQy=0,— 01, (164)
e Q,, Q,— pacxojibl NMOTOKA B BEpPXHEM | H HHUXKHEM 2 CeveHuAxX
Ha JaHHbll  MoMenT BpemeHd (>0, Oy Oz, TO Xe s
HavanbHoro Momenra =0, oTBEYAIOUIEro OKOHYAHHIO YCTAHOBHB-
LIETOCH  JIBHKCHHAA BOJIBI.

[Tpu cocrapnennn Oananca NOA3IEMHBIX BOJ HMEIOTCA B BHIY
JBd ACHEKTa pacyera:

1) ouenka snementos Oananca s NEMEHTOB TNOTOKA NPO-
BOAMTCH MO PACYETHLIM NOJYYACTKAM, BhIJEJCHHBIM BJOJb CTBO-
poB  Mexay cpeanmmu  cewenmsmu M ow N B paspese  (om.
puc. 1), a B niaHe- MeXAY JAHHMAMH TOKA, OTCTOALIMMH JIpyr
OT Apyra na paccrosHud | M, npH OAHOMEPHOM MOTOKe, a A
JABYXMEPHOTO TOTOKA B BHIE MHOIOYroJIbHHKA, CTOPOHBL KO-
TOPBIX NPOBOAATCH TOCPEHMHE Mekly OOKOBBIMH M LEHTPAIbHOI
CKBAXHHAMM (CM. pHC. 5);

2) ouenka Toro ke Oananca ans ABTOHOMHBIX OanaHCcOBHIX
YUACTKORB, HANPUMED YYACTKOB MexIypeuuit, CKJIOHOB, H lEJhIX
OacceifHOB MAalbIX M CPEJTHMX pek.

Tak kak B OaNAHCOBLIX pacyeTax BEIMYMH TOAIEMHOTO CTOKA BO
BHHMAHHE NPHHHMAIOTCA PAHCE BLIMHCICHHBIC BEJIHYHHBI TIHTAHHA
IPYHTOBBIX BOJ cBepxy wAf, neperekanus ux no seprukanu eAt, a
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TdEHE BeJIHYHHAa H3IMEHCHHA 3anaca T'p}"HTGBHK BOO 34 HEI’JHDI{
Habmonenuit pAH, TO BHAYaj e OCTAHOBHMCH HA ONpeIe/icHHH
nocie/iHed BeJIHYHHEL.

Pacyer HIMEHECHWS 3anacor IFPYHTOBHIX BOJ

IMToa w3meHeHHeM 3anacoB TPYHTOBHIX BOJ NOHHMACTCHA YBCJIH-
HeHHE (MpH NMOBHILICHMH WX YPOBHA) WM yMeHblieHHe (npH cnaje
YPOBHA) EMKOCTHRIX [PABHTAIMOHHBIX 3aMacoB 3THX BOJA Ha
ONpeeNeHHON NIOMIA/IM 34 PacueTHLIH NPOMEXKYTOK BpeMenu Af
[4]. Pasnuuaior W3MeHenMe 3anacoB TPYHTOBHIX BOJ B Npeaenax
naomwaan anemMenta noroka F; u B npeaenax Gonsioro Fﬂct'xa,
paiioHa W J@ake Bcero pedHoro pogocbopa maomannto .

Himenenue 3anacoe 2pynmosbix 600 3a spema At é eude biconibl
¢4 800wl & 3Iaemenme 1 NOMoka

(RAH )= p,AH,, (165)

Fe i~ HHJIeKC, YKA3BLIBAIOWMIA Ha HOMEpP PacyerHoro aaemMenta
NOTOKA; |~ FPABHTALMOHHAR BOAOOTAAYA BOJOHOCHKIX I'PYHTOB M
NOPOJL 30HBI AIPAIMH B €€ OCHOBAHHM WJIH HEOCTATOK HACHIIICHHA
nocaeanux (B npeiesax noasema ypous Boaml), AH =z, —z,
H3IMEHCHHE YPOBHA TPYHTOBBIX BOJ;, 2, H Z,~—TJIyOHHB 10 BOJKI B
Havasie W KOHUE npoMexylka spemenn Al

Mamenenne yposus soast AH (cm. puc. 1) onpenensercs no
nabmogennam B cpeneil ckp. 2 (N1pH NIaBHBIX KONeDAHHAX YPOBHA
BO BCEX pacyeTHwIx ckB. 1, 2, 3) uan ¢ yyerom konebaunit Bo Beex
pACUETHBIX CKBAXMHAX (IPH  PEIKO HIMEHAIOWMXCA KoJiebanuax
YPOBHA B 9THX CKBaxunax) [4].

Tak kak pacuernas miomanb F; B pacHeTHOM 3aemMenre
cocrapafeT or peel nuomaam Bogocbopa OTHOCHTENLHYIO BEJIHYHHY
N, TO JACHCTBHTENHHO OTHOIIEHHE

= F/Q. (166)

Ecin uamenenue 3anaca rpyHTOBBIX BOJ B JEMEHTE | OTHECTH K
eMHMIe naomann seero somocGopa, To OGyaeM HMeTh

(HAH )i=n,wAH,. (167)

Jlepas 4acTh PaABEHCTBA BHIPAKAETCH TO OTHOLICHHIO KO BCEH
miotaau soaocbopa. ITpn arom obe HacTu paseHCTBA H3MEPAKOTCA
B MHJUIMHMETPax Cl0A BOMIbl, pacnpeaenennoif paBHOMEPHO 1O
maomaan Q.

Man sodocbopa peku uau asmonomuozo 0GAIGHCOBO20 YHACMKA
naomanso £} H3MEHEHHE 3amaca rPYHTOBBIX ROA B ODBEMHOM
BRIDAKEHHH 3a BpeMs Af paBHO

(WA H)o Q=Y (LAHF,) (168)
1
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rie (uﬂLH ):p'_ CpeIHEB3BEllIEHHOE 1O TJomaad Bogocbopa W3-

MEHEHHE 3alacoB TPYHTOBBLIX BOA B BHAE BBICOTHI CJOS  BO-

Abl; F,—mnolllaab 37eMEHTa NMOTOKA WM PacdeTHOrO TOAYYaCT-

Ka i, JUIf KOTOPOro paHee MojydueHsl Bedwuuunl W, AH,; n—vuc-

N0 pacMeTHBIX 3JIEMEHTOB TOTOKA WM TOAYYACTKOB, NPHYEM
A

Q=YF,

1
H3 dopmynu (168) cneayer, wro

~1=

{Piﬁ' HF,

(WAH )op = (169)

|F

[Ipn uenocrosucree nmo miomaay napaMerpa p; Heobxoaumo
YYHTHIBATH pacnpejesieHns ero u peandunbl AH; no nuowanu
Bogocbopa. C 310il nenbio npeaBapHTeNbHO COCTABNAIOT KAPTHI L H
AH, xotoprie 3aremM COBMEIAIOTCA Mexay coboil B noiponsior
cocTaBuTh 0000mwennyio kapry pacnpenenenus penuuuunl pAH na
pacuernwlii nepuoa At

Kaprel napamerpa g cocraBusiior HA OCHOBAHMW 3KCNEpUMeH-
TANLHLIX OTIPEJIe/IeHHit BE/IHYHH BOJOOTIAYMH M HEROCTATKA HACHI-
WEHHA TOPOJ 1O KakJ0H JIHTOJNONHYECKOH PA3HOCTH (CYrJIMHKH,
CYNECh, NECKH, TaJICYHHKM M T. 1) C Y4ETOM JIHTOJIOTHYECKOH KapThi,
riaybun a0 soasl u konebanuit ee ypomueit.

s xap'rm‘pugmpunuuua pestmamnnbl AH 3a tor ke npome-
KYTOK BpPECMEHH [ HCNONBAYIOT KapThl FHAPOMIOTHIC, COCTAR-
Jernsie wa Hawano (r=0) u kowen (r>0) pacyerHoro npome-
wyrka Ar. Takoit cnocob obssarenen ang aproHomusix Hanau-
COBBLIX YYACTKOB, rjie ceTh HabGAIOAATENLHBLIX CKBAXKMH CryLIEHHAR,
[lpu wepocrarouno rycroif cern CKBakuH s Goawiumx  Bojo-
cbopos # palloHOB MOXHO IKCTPANOIUPOBATL PACUETHLIE BENU-
ynabl A H, sasucsiume or raybunbl D0 BOABL Z M JIMTONOrMM 110~
PO OCHOBAHMA 730HBI AJ3PAlMM M BEPXHMX vacrell BOJOHOCHO-
ro ropusonra. Jig artoll nean BuIABAAIOTCH CBA3ZKM Besmumd A K
H oz
Ouenb BakHa kapra CpefnHux riaydbuH 1o rpyHToBOI BOJbLI Ha
CPeqHIOD AaTy NMpoMexyTka speMenu At Jlna nonyuenus obocHo-
BaHHBIX 3apucumocreil pPAH=/f(z) n AH =/, (z.,) nonkno Guith B
Kax/I0M paioue, BBIACNEHHOM 1o o0IMM  THAPOreoJOrHYecKuM
ycaosnaM (reomophosiorna, MHTONOTHA TPYHTOB M NOPOA, ray0HHbI
MO BOMABI), HE MEHEE 5-—7 pacuerHBIX 3IJEMEHTOB MOTOKA H [0
15—20 wabmoaarenbHbIX CKBAXHH.

Vpasuenns ceaszn sesimuun AH n z Moryr ObITh pasjiMuHBIMH B
JABMCHMOCTH OT 3HAYEHHMS MapaMerpa Jl, cOCTABa PACTHTENLHOCTH,
penseda JHEBHOH TNOBEPXHOCTH, JIMTONOIHH TNOpPOA, 4 TaKke
HAJIHYHA MO OTCYTCTBHS NEpeTeKaHMs IPYHTOBLIX BOJA B MOJCTH-
NAIOUWHE BOJOHOCHBIE TOPH3OHTHI.
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Pacuer momieMHoro croka

Pacuem 2opuzonmaibno2o nod3emMHo20 cMOKA 048 IACMEHMOE
nomoka (cM. puc. 1) IpoH3BOAMTCA BHAYANE 32 KaW/bli pacyeTHuIN
npoMexyTox BpeMenn Af, ncxoad Hi Gopmyast (6), ¢ ydeToM panee
NONyveHHbIX JgaHHbIX pPAH, wAtr u gAt, B BHIE

Ql;g’amuﬁff—wﬂwsﬂr. (170)

Bece cnaraemsie B mpasoil 4acTH paBeHCTBA OMpeACHsAOTCA MO
PEKHMHBIM JIAHHBIM PACCMOTPEHHBIMH BBIIIC METOJAMH (KOHEYHBIX
pasHocTeil, aHAJIMTHYECKHi, MeTon ypasuenwii cesa um ap.). [lo
CYINECTRY, TaKol pacqeT BHIMONHACTCA ABTOMATHYECKH YRE TIPH
BLIYHCACHUH 110 COOTBETCTBYHOUMM (opMynaM Beauduun wAL

3HaA MECTHOE NOMOHEHHE TOPHIOHTANBHOTO NOAIEMHOTO CTOKA

€ ;.-Q] IR KAXKJO0rO UICMEHTA 110TOKA, MOKHO liepedTH K OLEHKe
CYMMAPHOTO MOJA3EMHOI0 CTOKA B 3aMBIKAIONIEM CTBOpE Bojocbopa
i BGacceltna pexw, a raxkxe moboro apyroro Ganancosoro paioHa
(CM. HHKe).

B caywasx orpaHHuMeHHOrO KOJMYMECTBA PACUETHBIX JNCMCHTOB
NnoToka Ha JaHHoil MectHocTH npurok Q, wim orrok Q, AnA
JIAHHOTO yYacTKa MOKHO Buldueanth no opmynam Jdapew, dionon
H KameHckoro wMcxoas M3 JIlaHHBIX:  a) cpeandit  kodddunment
funerpatun  popoa  BoaoHocHoro ropusonTa K,y 6) cpeanss
MOIULHOCTL TPYHTOBOTO NOTOKA Ay, B) LIMPHHA NMOTOKA MO JIMHHK,
napajiensnol ruapounsorunce, Gmmkaieii K JaHHOMY BEpPTHKa/bL-
HOMY CEHEHHMIO TIOTOKA (HAUpHUMEP, NPoXofiLeMy qepes ckB. 2 (cM™.
pic. 1) ) cpenunit 3a spems Al wanopuwit rpaauent I mexay
ckB. 1 1 2 Him 2 ® 3 (cm. puc. 1). Ha ocHosanuu ypapiienus Jlapcu
HMEeeM

Q=kepb hepl,, (171)
HIH nNpH TOPH3OHTANBHOM BOOOYNIOPE, TIO ,!],IGIIIGH',
h=hi
Ql=kcpbl ""i‘l.l % (172)

rae hy w hy——MOUWMHOCTH TPYHTOBOTO MOTOKA HA CPeTHHH MOMEHT
NPOMEKYTKA Bpemenu Af B ceueHusx ckp. 1 u 2,

Orrok Bo/BI AJA JAHHOTO YHACTKA MOXKHO BbLIYHCIMTH 10
hopmyne:

hi

Qs =kuphy ™5 ", (173)

]
rne [— paccrosuue mexay cke. 1 u 2 win 2 u 3; hy-—MommHocth
notoka no cks. 3; by. by -mMpHHA NOTOKA B CPEAHMX CEYCHHSAX.
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[Ipn nHaknoHHOM BOJIOYNOpPE W HEOJHOPOJHOM COCTaBe IOPO
ucnosib3yiotT Gopmynet I'. H. Kamenckoro.

Mupuuna oanomepHoro noroka b=1 M, a [aua AByXMepHOro —
3AMEHHETCH JUIMHON CTOPOHBI 3MIEMEHTA TOTOKA, KOTOpPas COCTAB-
nser ay, b, ¢, d m 1.4 (cMm. puc. 5). B mnocneanem cnyuae
BBIMHCISETCH TOPH3OHTANILHBIA PACXOd BOABI, Npoxoasiiei ueped
KakAYI0 CTOPOHY 3JEMEHTa B Ty MWIM JPYrylo CTOPOHY B
JABMCHMOCTH OT HANpPABJIEHHA HANOPHBIX TPAJHEHTOB. IDTH rpa-
JMEHTBI BHIYHCIAIOTCH [0 IAHHBIM O HANopax (OTMETKax) ypoBHA B
NEHTPaJILHOH n H DOKOBOH | CKBaXKHHAX M O PACCTOAHHAX MEKY
uamn. B ganeHeiiniem BenuumHa Q'—;Q’- NPUPABHUBAETCH CYMMe
PACXO/IOB HEpPE3 CTOPOHBLI IMEMEHTA.

Edunuunsie pacxoost 800sl, udyuwjeit na usbmpayuio uz Kawaia,
NpH MrHOBEHHOM MO/IbEME TOPH3IOHTA BOJbI B HeM, B 06e CTOPOHK!
or wHero, onpemenstores no gopmyne C. @, Asepbanosa

Qx-u=j;w“ﬁk&h=; (174)

rae Qeuo-—pacxon Boabl Ha (uabTpanMio W3 kamana B obe
CTOPOHBI OT HErO MPH HEYCTAHOBHBILEMCH JIBHKEHUM BOJ B MOMEHT
BpeMeHM | B chydae OBICTPOro 3anojiHEeHns ¥amajid BOJOH M
OJHOPOIHOM COCTABE MOPOJ, CAATAIOMINX nnnmmcumﬂ rOpH3OHT;
ey — CPeHas  MOWIHOCTL rpyHTOBOro mnotoka; AH° - noasem
YPOBHA BOJKI B Kauaje,

CyMMapHoe KOJIMMECTBO BOJIbI, OTBOAUMOE FPYHTOBBIM I0TOKOM
3a Bpems f oT wHauana paGoTel Kanana:

V,=— AH® . /pkhgt. (175)
7

hopmyanamu (174) u (175) MOKHO NONBIOBATLCHE M B Clydae
KOPOTKNX MOTOKORB, T. €. KOrjaa BOAM3N NpoxXoanT Apyroil kanan Ha
paccrosHun 2L, wo npu cobmojieHnn  yciaosus

Bo<0.5, (176)

i, pl?
B Rymg g L

T— Bpems CT:IEHJ'IHH::IHHH NOTOKA.

B cayuae pasnomeprozo 60 eépemenu Noovema uAl NOHUNCEHUA
yposna 800wl & kKanase uau opewe (npu x=0) Ans pacyera pacxoja
HEYCTAHOBHBILETOCH NMOTOKd TPYHTOBBIX BOJL B HAYANBHOM CeHe-
uun (x=0) npumensercs dopmyna

aAH®  [ukh,,
Q'ﬁc--—zr - ‘/:m', (177)

==MOJIOBHHA PACCTOAHMA MEXKTY KaHAMAMH]
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rae T’y — BpeMs nojbeMa TOpH3OHTA BOAM B KaHajge (x=0) Ha
peuuny AH®, (—BpeMs noabeMa ypoBHS TPYHTOBBIX BOJ Ha
PACCTOSHHM X OT TPAHHIBI NOTOKA.

U3 dopmyn (177) u (174) Buano, 4To pacxoj Bojabl Ha QHALT-
PalMI0 W3 KAHANMA NPH NOCTENEHHOM M PaBHOMEPHOM NOJAHATHH B
HeM TopusonTa soasl oT 0 go AH" sasoe OGonsblne pacxosa,
OTBEYAIOILETO TOMY K€ BPEMEHH, HO NOC/ie MIHOBEHHOTO NOMHATHA
TOPH3OHTA BOJABL W NOJIEPKAHHA €r0 B TEYCHHWE TOrO Ke BPEMEHH.

Pacyem ezopuzonmaibhozo nodzemHozo cmoka ¢ meppumopuil
YHACMKO8, ROOPAlioNo8, paiionos u peunnx sodocbopos-— Dacceitnon
MaJiblX PEK — IIPOM3BOMTCA HA OCHOBAHMH 0aJIAHCOB, BBIYHCIEHHBIX
0 PAcCMOTPEHHBIM METOAAM JUIS NOJAYYACTKOB HIIH 3JIEMEHTOB
noroka, a takxe palonuposanus bacceinos no ycinosusMm Gopmu-
popaHus Oajanca rpPyHTOBBIX BOJ.

Jina OacceitnoB ManblX pex, ¢ HEAbIO AETANbHOIO H3Y4YeHHS
gopmupoBanna Oananca, pexXMMa H, B YACTHOCTH MNOA3EMHOTrQ
CTOKa, HEODXOMMMOro /IS NPOrHO3a HIMEHECHHA BOJHOTO peXHMa
NPUIEKATIHX  TEPPUTOPHNA, HAXOMAIIMXCA B YCIOBHAX NPOBEIEHHS
MeaHopaumi 3emens (OCyluuTeNsHbIX W 00BOHUTENLHBIX), @ TAKKE
B YCNOBHAX BiMAHMA BogooTOOpa mns popocHabxkenus, tpebyercs
paloHupOBAHHE TEPPHTOPHI NO THAPOTEONOrHYECKUM, THAPOJIO-
FHYECKHM M BOJHO-XO3AHCTBECHHBIM  YCIOBHAM,

B xadecrBe TAKCOHOMMMECKHMX EIMHMIL TAKOrO palOHMpOBAHMA
BBUIEIANOT: NOAYMACTKH, YYACTKH, NOAPAHOHbI, palloHBl H pevHbie
posI0CcBOpDI.

Moayuwacrkn mnmomwansio or | mo 200 ra-— mebonviume
CPABHUTENILHO  OJIHOPOJIHBIE B THAPOTEONOIHYECKOM  OTHOLIEHHM
IoIAAK € onpeaeneHHbLIM npeaenoM raybMH o0 BOAbL, e
CYLLECTBYET €CTECTBEHHBIH WIH HAPYIUEHHBLIH PEXHM MOAIEMHbIX
BOMA C M3YYCHHBIMH TPHPOJHLIMH M MCKYCCTBEHHLIMH (hakTOpa-
MM - TLIOJIMB BOJIbI /L1 OpPOIUEHHA, JPEeHax Juts ocywenus, pabora
Bojlo3abopos A BogocHabxennsa 1 1. n. Ha kakiaom noaywactke
HMEIOTCH OfIMH HJIM  JIBA-TPH PACYCTHBIX 231eMeHTa noToka (cM.
puc. 1), Ans KOTOPHIX € NOMOLIBIO METOAA KOHEYHBIX pasHOCTEH,
AHAJTMTHYECKOTO MK 00uIesoaAHO-0aNaHCOBOIO aHAH3UPYETCH pe-
KHM  TIOMI3EMHBIX BOJ M PACCYMTHIBAETCH MECTHOE MONOJIHEHHE
NOA3EMHOI0 CTOKA, HAnpuMep mno ypabueHuwo (6).

BennunHbl MECTHOT O HCNIOMBLIOBAHUA NOA3EMHOT O CTOKA (g;._'.?: X

x:‘&..’) MOAYYACTKA BBIMHCIAAOT 10 YycpeJHEHHBIM 3HAYEHHAM,

BXOJIAILIMX B HETO NAPAMETPOB, MONYYEHHBIX JUIS KAXKA0T0 MIEMEHTA
notoka 3a epema Ar. Ilpu Hanuumy OAHOTrO PacdeTHOro 3JEMEHTA
NOTOKA HAa MOAYYACTKE PABHOCTh MEKAY NPHTOKOM H OTTOKOM,
NONY4EHHAA TIO0 3TOMY 3JNEMEHTY, PACHPOCTPAHAETCS HA BCHO
niomaas noayvacrxa.
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Vuyactok 00beHHHET HECKOHKO MOJYYACTKOB N0 TNPHHIKIY
OHOPOAHOCTH HX B T'MJPOTEOJOTHYECKOM H, B 4AacTHOCTH, BOJHO-
ﬁaﬂaHCGBﬂM OTHOWIEHHH, T. €. OAHOPOAHOCTH THHOB Dananca
FPYHTOBBIX BOJA B npenenax ux kourtypa. Hanpumep, B npenenax
ydacTka Moxer npeobnamate uHbHILTPanHs aTMOChEpPHBIX 0CaI-
KOB WM NOJWBHBIX BOJ H CTOK TpPYHTOBBIX BOJ Haa APYrHMH
pacXoAHBIMH JneMenTamu Oananca, npu 31oM GOPMHPYETCH WH-
(HNBTPATIMOHHO-CTOKOBLIA THI Oananca, €C/NM HCIAPEHHE TPYHTO-
BbIX BOJ mnpeo0/ajaer Hajg CTOKOM — HCHAPHTEJ]LHO-NONOPHbIH
THil Gananca [4, 5, 7]

0,- 0,
F
YYacTKOB, HO YyXke B mnpeaenax [JOWAAH y4acTka 1o JaHHBIM

CPE/IHMX BENIHYHH Kak/I0TO Nojyqacrka,

[loapafonp BRACAAT NO XAPAKTEPY PacTHTEIBHOCTH H
XO3AHCTBEHHOMY HMCIOJIb30OBAHKIO 3eMENb (JUIA CEJILCKOTO XO3AHCT-
BA, JICCOBOJICTBA, OOBOJIHUTENBHBIX HIIH OCYIIMTE/IbHBIX METHOPa-
i u 1. ). Hanpumep, BBUJICNSIOT OTKPLITBIC DALk, Jieca,
CEILCKOXO3AHCTBEHHBIC YIOJbA H T. 1.

Meromka YCpeTHEHHS BCAHMMH  JIEMEHTOB MECTHOTO MOI0J-
HEHUSI MOJ3EMHOIO CTOKA JUIN TEPPHTOPHH NOAPaHOHA AHANOTHYHA
METOJIMKE YCPE/IHeHHS AHANOTHYHBLIX BEJIMMHH JUIS  YHACTKOB.

B KawecTBe HMCXOJAHOTO TNPHHHMAKOT YCPERHEHHOE 3HAYCHME

Q:-0;
o

Beanuuua ( ) yCpe/HAeTCA Tak e, KAk M I Noj-

JNHE YYACTKA,

PalloHbl BBICARKOT 1O reoMOPhONIOrHYECKOMY TNIPHHILKIY.,
KPYNHBIM TPaflaldaM MOLIHOCTEH 30HbI A%PalMK, c¢ NpoHHIae-
MOCTH M YCIOBHAM €CTECTBEHHON JIPEHMPOBAHHOCTH TEPPHTOPHH
Gaccedna. HanpuMmep, seiiensior cinabo ApeHUpOBAHHEBIE IOHMBI PEK
H HX TIPHTOKOB ¢ MANOH MOHHOCTLIO J0HBI a%paryH, HajioiMen-
Hble ipesuue reppackl ¢ Gosee MOUHON 30HON a’paluM U Jydiiei
APEHHPOBAHHOCTBIO THAPOTrpadMyeckoll CeThiO, @ TAKKE BOAOPA3-
Jle/ibHOE TU1aTO ¢ BEChbMa MOLIHOI 30HOH ajpaimu,

Yepeauenue pendyHH MECTHOTO MOMOJIHEHHA HOA3EMHOTIO CTOKA
NPOU3BOJAMTCH TYTEM pacuera CpejHEB3BEIEHHBIX TIO MO
nojipaioHHBIX BEJHYHH PA3HOCTH (E- ng) . Ykasaunoe nojpasje-

op

JIEHHE TEPPHTOPHH MPOH3IBOAMTCH HA TONOrpaduueckux Kaprax
KPYHHBIX MAaciuTaboB, BLIOPAHHBIX B 3aBUCHMOCTH OT CHOWHOCTH
NPHPOJIHBLIX YCAOBHH M CTENEHH W3IYMEHHOCTH pPeXHUMA TOMA3EMHBIX
BO/l, HATIPUMEDP B 3dBUCHMOCTH OT KOJMYecTBa HaDMIOgaTeNIbHLIX
CKBAXHH, NPUXOAAINUXCA HA eauuuiy ninomaau. Hanbonee yaoduele
MaciuTabel aia ykasandoro padonuposanus  1:50000, 1:25000
1:10000.

Pacuem nodiemuoco cmoka ¢ meppumopuu facceina peku uau
Mexcoypedbd BBINOMHASTCA B TAKOH IOCAEI0BATENBHOCTH.
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. CocTaBiasioT HIH HCNONB3YHOT YKE IOJATOTOBICHHBIE KapThl
HHOHUABTPAUHH aTMOCQEPHBIX OCAJKOB, JOCTHrAOIIMX TPYHTOBBIE
BONBL W, AT, HCIapeHus TpyHTOBRIX BoJ wAd, neperexanus 3THX BOJ
no BepTHKamM €Af, a Takke BENHYHH H3IMEHEHHs 3anacoB TPYHTOBOK
Bofibl HAH 3a OfMH M TOT Xe TMpoMexyTok Bpemenu Ar (Mecsu,
CE30H TO/a).

OBt npUHIMIT COCTABIEHUA TAKMX KApT — NpeBapUTebHOE
HAXOXJIEHUE KOPPEIAUMOHHLIX CBA3EH YKa3aHHBIX demMeHToB Banau-
Ca ¢ MOUIHOCTBIO 30HBI A3pallHy, BhIABJICHHE APYTUX dakTopos, OT
KOTOPBIX 3ABHCAT Te Ke dneMenThl Dananca (HanpuMep, BOAOOTIa4a
NOpOA, PACTHTENBHOCTh, YC/IOBHS YBIAKHEHHA HA NOBEPXHOCTH H
T, T, BKMIOYAA HCKYCCTBEHHBIE (DAKTOPBI, TAKWE, KAK rYCTOTa 3aCT-
pOKH, THII Ha3eMHBIX coopykennit 1 1. 1.). [Towru seerna Tpebyror-
CA KapTel TayOuH N0 BOJABI HA JaHHBIH pacueTHbI CPOK, a Takke
KapTel penseda -—ronoocHosa B Macirabax 1:25000 wam 1:10000.

C noMomslo JHHEHHON HHTEPNOAALMH PACYETHBIX BEITHYHH C
VYeTOM rhaasHeiimx gakropos M HCHONL3OBAHHA TPadHUKOB CBAIM
nanoro oneMenta OGananca, nanpuMmep ¢ raybuHoR o BOJbI, @
raKme Kapt raybun pﬂu:e:ba JIHEBHOH NMOBEPXHOCTH CTPOATCH BCE
NEPEMUC/ICHHBIC BBILLIE KAPThl, KPOME KapThl NEPETEKAHHA TPYHTO-
BHIX BOJ BHH3 MM NOJTOKA BOJA CHH3Y £A[,

Jna nocrpoenus kaprel £Ar HEOOXOAMMO npeiBaApHTENBHO
COCTABHIL Kapry pacnpocIpaHeHus pasjaensionero cihos cinabo-
HPOHUIAEMBIX TIOPOJ € Y4ETOM HX KOA(DPHUHEHTOB PUIBTPALIMH 1O
BEPTHKANM, A TAKKE COOTBETCTBYIOIIMX HANOPHBIX [PAJAMEHTOB
BepTHKANLHON (uasTpanuu  pojasl. 3arem MoxHO no Qopmy-
ne (56) BBIYHCIHTE KapTOrpagupyeMyr BEJHYHNY NEPETeKaHus s
KOHKPETHBIX TIYHKTOB.

2. Beitenus ma kapre MIMEHEHHA 3AnacoB IPYHTOBBIX BOJ,
OTHOCHTENBHO OJHOPOJIHBIE y4acTKM Bojocbopa 1no  BeauuMHam
WA H w anrebpanveckuM cymMmam {wlﬁr—uﬂ%--sm), COTJIACHD

ypaBHEHHIO (6), BRIMHCASIOT MU HUX BEIHUHHY 2'—;@‘-&1. Kaxaomy

IHAMCHHIO NOCACHEH BENHUHHB JIOJKHA OTBEYATL OnpenesicHHasn
nnonane F,, Ha KOTOPYIO paciipoCTpPaHACTCA pacueTHas BEJHYHHA.
3. Buiuucisior cyMMapubiii pacxoj rpyHToBeiX Box Q,, npoxo-
JIAIIKX Yepe3 HHKHee ceuende sojaocbopa.
Jlnsg ororo npuMenstor (opmyny

fie u_i(fﬁ?.gi)[ﬂ, (178)

T F

rae (g.;!?:) = PA3HOCTL MEXKAY NMPHTOKOM H OTTOKOM TPYHTOBBIX
i
BOJL /IS KOHKPETHOTO pAacqeTHOro yvacTka HWIW Tnojpaiona i,
onpenenentas no Japeu wunu w3 ypasueuus (6); F,—rmiomank
y4acTka MM noapaHoHa B niane,
101



[Ipu sToM nepudepuiinbie YYacTk OTPAHHYMBAIOTCHA BOJOpA3-
nenbHo# nuaueit. Pazgenus cymmapueiii pacxop Q, Ha obuiywo
n

niomanas Bogocbopa ﬂ:Z F,, nonyuum cpennui cioi noaleMHoOro
1

CTOEKXA B BHIOE

_E(%._ Q’) F,
G T\ _F Ju_ (179)
Q a :

Dr1oT chaolt croka oTBevaer BHIOPAHHOMY PpacHeTHOMY NpoMe-
KYTKY BpeMenn At. OH BKIIOYAET BHIKJIMHHBAHHE TPYHTOBBIX BOJ B
PEKy, MOAPYCIOBLIH CTOK B 3aMBIKAIOIIEM CEYeHNH PeKH, d TaKKe
HacTh NMOJIEMHOrO CTOKA, HANPABIEHHOTO B 00XO0JA T'MAPOCTBOpA B
HIKHEM TedeHHH peku. OOBIMHO OCHOBHAS COCTABJAIONIAS BEJIH-
qHHbl Q,—noazeMuoe nuranue pexu. [Mpomexyrox spemenn At
o0OBIMHO OTBEYAET CE30HY IO/Ia M IEHETHYECKH PA3HLIM HHTEPBANaM
FOAOBOTO LHKAA, BECEHHErO NMONOIHENNHA, NETHErO U OCEHHE-3IUMHE-
ro pacxo/IOBAHUA  3A114COB BOJL.

la ocHOBAHMM YKA3AHHOTO pacvera ONpe/essioT Cpe/IHeroI0Boil
pacxoll NOMIEMHBIX BOJI B HHAKHEM (3AMBIKAIOHIEM) CeYeHHH,
pasapiii Q,., (M*/cyT). Jns pacueta Moayns NOA3IEMHOTO CTOKA
(n/(c-xm*®)) npumensiior dopmyny

of 21=03) ..
.. 5055
P, LN S .

" 86,40 86,40 . (150)
n

rne Q=Y F;; n—uMcNno pacyeTHbIX Y4ACTKOB WM TMOJAPaioHOB,
1

pasMeneniisix B npeaenax sogocbopa MAOTHO APYr K APYrY, AN

KOTOPBIX BBIMHCIeHB Benuununt (Q,—Q,)/F; Q, u @, cpenne-

ro10BbLIE PACXOJbl BOJIBI,

B cnyuwasx npenebpexends npM pacHMeTax NHTAHHS MECTHBIM
MOMNOJHEHHEM TOI3EMHOTO CTOKA (1. . npu aonyuieHun 0, =0Q,) s
npeaenax Kakux-nubo pacyeTHHIX YHACTKOB, 3TOT CTOK Mbl BCE Xe
MMEEM BOIMOKHOCTE OLUEHHTHL, MCXO/s M3 3akapTorpadHpoBaHHBIX
BEJIHYHH M3MEHEHHA 34NacoB rpyHToBeiX BOJ PAH no yyacrkam Ha
BCEll TEPPHUTOPHH, anredpanyeckoil cymMMBl BeMuMH anemMedTor Ha-
nanca (w;At—uA3-eAt) cMexHbIX yMacTkoB M padonos. Kaxoe
cnaraeMoe 3TOH CYMMBI, B CBOIO OYepe/lb, NPENBApHTENLHO KapTo-
rpadmpyercs ¢ yyerom Gonee HaaekHBIX (perMoHanLHBIX) ypaBHe-
HHi CBA3M HMX C NpHPOAHBIMH (akTopaMu, a Takke ocobenHoctel
MeCTHOCTH. MecTHoe BOCnoNHEeHHe NO/3EMHOT0 CTOKA BBIYHCISETCH
no ypasuennto (6). OrHOCHTENBLHAS MOrPElIHOCTL TAKOIO pacyera
CTOKA 3aKMIOMEHA MEXAy KpaiHHMH 3HAYEHUSAMM AaHAJIOrHYHBIX
MOrpeIllHOCTEH YYHTLIBAEMBIX 2/eMeHTOB Oanauca.
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Yacro we mBcs nnomane peynoro sogocbopa moxer OwiTh
MOKPBITA JJE€MEHTAMH TIOTOKA MIM pacueTHBIMH  GalaHCOBEI-
MH MHOTOYIONIbHHKAMH, Ui KOTOPBIX PACCYMTHIBACTCH BENHYH-

Ha Q-';Ql-ﬁr no dopmyne (6), 4ro OOBACHAETCS HEAOCTATOTHOMH

YHC/IEHHOCTRIO CKBaxHH HabmwogatensHoit cetH. B Takom cnyvae
s npHONHAeHHOR oueHKM Danadca NOCTynmaeM  Ceay oMM
obpasom. [nsa tepputopui, He uMmerouiux HabnronatenbHBIX CKBa-
AHH, Takke npumMenstoT banancosoe ypasuenue (6). Ho B xauvecrse
HCXO/JHBIX JTAHHBIX NO BEJTHYHHAM ngunb"rpaunu, HCnapeHus TpyH-
TOBBIX BOJI H M3MEHEHHBIX 3aNacoB NPHHUMAIOT YXe 3akaprorpadm-
POBAHHBIC MOKA3aTeaH ITHX neMeHTOB Oananca Jura Ommaaiuimx
AHANOTHYHBIX paiionos. Buavane BHIMUCIAIOT YCPEIHEHHbBIE BEJIHYH-

MBI -Q-'-;_ Q2 At pns nnomane, OrpaHMYeHHbIX KOHTYpaMH reoMopdo-

NIOTHYECKHX 2IEMEHTOB pesibed)a, ¢ KOTOPBIMH COBMAJIAIOT TPAHHLLI
OasiaHcoBbIX padoHoB M rpajanui rayGuH 10 BOALI, & TaKke
ROMOPASSIEIBHBIE JTHHHK, 3aTEM 3HAYEHHA COOTBETCTBYIOUHX ale-
mentos Oananca wyAr, uAd, eAt u pAH koppekTHpyeM no cooT-
BETCTBYHOIIHM KapTaM ¢ yYeToM HX H3MEHYMBOCTH MO TUIOHIA/H,
[TnanumerpupoBanue pacHeTHbIX miowmanei s onpenenenus F;
M pacuera (5: wim Q,/Q no dopmyne (179) npousBoum B
Npeaenax, YkalamHeix Ha KpynHomacumitabHol kapre rpaHuiL.

I'nasa 3
PETHOHAJIBHAA OUEHKA BAJAHCA ITOJ3EMHBIX BOJ

OBHHE TMOJOXKEHWA

Boiie GBUIH paccMOTPEeHbl METO/BI THAPOJAHHAMHYECKOrO aHa-
AM3A PeRHMA TOA3EMHBIX BOJ M METOJHKA ONpe/ie/IeHHd MUTAHMA,
nepeTekanus M FOPH3OHTANBHOTO NMOA3EMHOI0 CTOKA HA PACYETHBIX
y4acTkax (B 9MeMEHTax MOTOKA), B NMpeaeaax KOTOPBIX UMEETCH ceTh
nabmonarensupix ckpaxun. [Ipw ouenkax ropH3oHTaNBHONO Noj-
IEMHOTO CTOKA OCBELIAJIHCHL BOMNPOCH! ONPEUeIeHHA CTOKa TPyHTO-
BbIX BOJ Ha Bojochopax Majbix pek.

BMmecre ¢ 21um  BeCchMa  akTyasbHa  perHOHanbHAA  OLCHKA
Gananca noemMubIXx Boj GoablMX TeppHTOpHil— Gacceiinos cpen-
HUX peK, vacreit apreamanckux GacceitHoB. CloXHOCTH TOH OLEHKH
CBA3aHa ¢ HeoOXOMMOCTRIO OXBATHTH pacyYeTamMu KpynHble reorpa-
(myeckue pervoHBl, Ha KOTOPHIX OTCYTCTBYET JeTalbHOE HCCieo-
BaHWe pexuma W GopmupoBanus 6Gananca MoJ3eMHBIX BOJL.

PervonanbHasi OlEHKA MMTAHHA M CTOKA TOA3EMHBIX BOJ
HeofxoauMa A M3yYeHHs 3aKOHOMepHOCTEH hopMHpoBaHusA pa3-
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Puc. 17. Cxema per#oHadbiMX NOTOKOR TPYHTOBBIX H HANOPHBIX BO;

I--3- nopops (J soponpoisnoesiee, 2o oTORCHIEII0 BOAOYLOPINGE B 300E BXITHBIOND  BOADDOMEN,
& - waabonponmsesie);, 4 - BUIOYIOPHOE I0KE 5 - YPORCHE TRYITORMA Bl 6 ILEVOMETPHYSCKAR 0Benx:
HOCI B HANOpIMY B0, 7o Aunin roks nonwsmoil oo 8 oiranse FpYHIORLIY BOA CBepay, ¥ - poaoning
Aoasi Gadancono il ot (APCHHPYRHLCTS Bidiie fesiol ceol Meakus Woepeani pesh 11 nogici
(1 Apennponanun seacusin nepetnasiy pekavin, (- raySuinoro crove & Epyiimas pesast, Boniins o pis
B MopaM)

HBIX TCHCTHMECKHX THIIOB 3THX BOJ. ONpe/iesieHHs HX 34nacoB M
PECYPCOB, COCTABJICHHS PErHOHAIBHBLIX NPOTHO3OB H3IMCHEHHA PEXU-
Ma BOA B YCIAOBHAX UIHPOKOIO Pa3BUIHA CEIbCKOXOIAHCTBEHHBIX
MEJIHOpaLHH 3eMeb (OpolleHHe, OCYIIeHHEe), opraHusaumii. Boao-
CHAOXEHUA NPH THAPOTEXHHYECKOM, MPOMBIILIEHHOM CTPOHTENLCT-
Bax W T. 1.

Cymmnocrs MeTola pernoHasibHON ouerkn Bananca mo3eMHbIX
BOJI 3AKJIOMACTCH B KOJIMMECTBEHMOM ofnpeaescHnn ans Gonbiumnx
obnacrteil BeNHMYMH NHUTaHHA, TOPH3OHTAJILHOTO H BEPTHKANBLHOTO
CTOKOB 2THX BOJI IO JIAHHBIM PEXHUMHBIX HAOMONEHHH B OMOPHBIX
NYHKTAaX, Ha COCEIHMX IKCNEpHMENTANBLHBIX DanaHCOBBIX y4acTKax W
penpeleHTaTHBHLIX  Oacceiinax Maneix pek. B cocras  jpaunoro
METOMA BKIOYACTCH CHENUANLIIOE KapTorpagupoBaHHe HEMEHTOB
Oananca noaszemMubIX BOMX Ha Kaprax passoro wmaciraba. Dto
MO3BOJIAET COCTABAATL NPOTHO3 MieMenToB Bojanoro Oananca so
BpeMEHH W B npocrpaHctee. Takum nyTeM CyHIECTBEHHO OB
waeres MpHeKTHBHOCTE  Pe3yjbTATOB  CTANMOHAPHOTO H3YYEHHA
pexuMa u Gamanca NMoOA3EMHBIX BOJ, TNPOBOJUMOIO B ONOPHLIX
MyHKTax H HA Da/jlaHCOBBIX Y4ACTKAX, MHAPOre0JIOrHYECKHX NOCTax M
B LENOM Ha TEPPHTOPHAX JICATENIBHOCTH THAPOTCONOTHYECKHX
CTauMoHapos,

banancosyio obnacts Ha nepsom sTane MccaeAOBaHHI OrpaHH-
THBAIOT CBEPXY JAHCBHOH MOBEPXHOCTBIO, CHH3Y - NOMOIIBOH BEpX-
HEH MOA3OHEI APEHMPYIOMIErO BAHAHUA MECTHOH TuAporpaduyeckoi
CeTH; B NJaHe rpaHuibl obnactu npoBOMfICs MO BOJOpa3fenam
MajlplX H CPeIHUX pevHbix DaccelHOB, a TAKKE MO KPAEBLIM JIMHUAM
TOEA BOIBI, HaNpaBIEHHBIM HﬂpMEJ’IBHD K !‘HJIFGHECII"HIIGBM H
FHAPOH3OTILE3aM MW pekam (puc. 17).
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Hpenupyroniee BIHAHHE MAJIBIX W CPEHMX PeK (c npomanwio
Bosoc6opoB 1000-—50000 km?) B paspese orpaHHuHBaeTCs BepXHeii
MO/I30HOH 30HBI AKTHBHOTO BOJO0OMeHa. DTa 30HA C NPECHBIMH
BOJIAMH JIOCTHraet O60/bIOH MommocTH. Hampumep, Takue Hanop-
neie BoAael B Mockoeckom n  [lpubantuiickom apresmanckux
Dacceilmax npociuparores a0 raybun Gomec 200—300 M, ut0
SHAYHTENTLHO TIPEBOCXOJHT MOUIHOCTE MOA30HBI  JAPEHHPYIOLIET O
BIHAHHA MECTHOH pevYHOW ceTH.

B rakoii nog3one B npeaenax BoaocbopoB MankiX W CPEJTHHX pek
JMHUM  TOKAa TPYHTOBBIX BOJ HAnpasieHbl K pekaM, KOTOpble
APEHHpPYIOT 3TH Bokl. Hiwke nopowmsel 91ol noa3ods (eMm. puc. 17)
IMHAM TOKa riy0ske HaXoJMmMXCs BOJA BbIKNMHMBalOTCA B Oosee
rayGOKHE peku, KpyliHble O3¢pa H MOpA 33 fpeleNaMH PaccMaTpi-
BAEMOH TEPPHTOPHH,

BOan3In nogoBel BLIZIEAEHHON NOA30HBI, KOTOPAA NPHHHMAETCH
34 DasaHCoBYIO, MACTO pacnpocTpanensl cnabonpoHHuaeMsie nopo-
Abl B BHIAE pasfeiftoniux cnoes. Yeped oTH CoM NPH HAJIMYME
MajicHAs HATIOPA BOJBI N0 BEPTHKANH YCTAHABIHBACTCH HHCXOAAIIASN
(PUALTPAIMA -~ IEpeTeKaHne TPYHTOBLIX BOA B NOACTHIAKOLIMK
MEKILIACTOBBIH YaCTO HANOPHKIH BOJOHOCHEIA ropuzont (npu &> 0)
WK BOCXOJALIHIA MEePETOK HANOPHBIX BOJI B IPYHTOBLIH MOTOK (1pH
£<0). BoiMmoxHbl Takke CHAPOCeOJOrHYEcKHe «OKHA», wepes
KoTopele nponcxoaur Gomee croboanbIi BOJOOOMEH MeXay BOIO-
HOCHBIMH KOMILJIEKCAMH  TIOPOJ,

Ecin  HeKOTOpBIE PpPEKH NHTAIOT  BOAOHOCHBIE TOPH3OHTHI,
10 Ganancosas obsactb B paspese OrpaHHuMBACTCA NEPBHIM
PErHOHANBHBIM  OTHOCHTEJNIBHBIM  BOJIOYTIOPOM, Yepe3  KOTOphI
TAKKE BOIMOKEH BEPTHKANBHBIK NEPETOK TPYHTOBBIX BOA, B
OCHOBHOM JIPEHHPYEMBIX OTAAJCHHBIMH OONLIUHMH  PeKaMH  HIH
MOPHAMH.

MommHocTs nNOA3OHL! JIPEHHPYIONIETO  BJHAHHUA PEKH MOXHO
NPUOGIHAEHHO ONPEHeTHTL HCXOJS M3 PACXOAA BBIKAHHUBAIOLIMXCH
NOJA3EMHBIX BOJ, 3HAHWUA (PHUALTPAUMOHHBIX CBOWCTB BOJOHOCHBIX
NOpoJi, HANIOPHLIX TPaJIHEHTOB IPYHTOBOTO NMOTOKa BOAM3M pycna
PEKH M ABOHHOW UTHHBI NOCIEAHETO.

Jlna atoro pacwera aeicTrrTensHa dopmyna

= EL\
hep= KL’ (181)

T Ryp—0C /A MOIIHOCTB [PYHTOBOFO MOTOKA BONIH3IH  pekH;
Q,= 05 ‘1079Y, 0 pacxoa NOMIEMHBIX BOJ, MOCTYNAIOMAX B
peky; Y,— noj3eMHas CocraBNsolas peuHoro croka; — nio-
uiaab nﬂﬂaoﬁopa L npoiiHas NNHHA pycna pekH, JpeHHpYyIowieH
IPYHTOBLIE BOABI, K- cpeaHuil koaddwmument dunsTpanuu Bogo-
HOCHBIX NOpOA; J—-HANOpHbIA rpagHeHT NOTOKA BOJA NO [OPH-
30HTAJIH BOMM3H pekwu.
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[Ipn sTtoM Benuuuua [, onpenenserca ¢ NOMOMBI T[EHETH-
YeCKOro pacd/ieHeHHS rnnporpagzt PEKH HAH MO KApTe BBIKMHHH-
BAHHA FOJ3EMHEIX BOJI B PeKH (MHTAHHME PEK NOA3EMHOH BOJOI),

bonbiukHCTBO 371eMEHTOB peroHalsHOro Dananca NOA3EMHBIX
BOJ OMNpEACAETCH HE3ABHCHMBIMM METOJAMH (CM. BBILIE), B
ONOPHBIX PACYETHBIX MYHKTAX——HA PACYETHBIX YYACTKaX (B 3NIEMEH-
Tax TNOTOKAa) MO JANHEM pPeXHMHBIX HaOmoaeHuit 3a ypomheM
TPYHTOBBIX BOJ, @4 TaKkKe C NOMOUILK INHPOKOA 3KCTPanoisuuu
(cM. HHKe).

B nepeyio ouepenk pernoHaneHbiil GanaHc cocTapasioT 3a
CPECAHEMHOTONETHHA TO/IOBOH IHKI, TO3ITOMY COCTABISIOUIHE €ro
npeacrasastoT cobol cpeHEMHOTONETHHE BEHYHHBL (HOPMBI TIPH-
X04a W pacxofa BOJbl),

OTKNOHEHHA OT HOPM JUIS OTHCNBLHBIX anemMeHToB Oanauca,
BRI3BIBACMBIC PA3IHMHON BOAHOCTRIO OTAENBHBIX JIET, OUCHHBAIOTCA
C NOMOWNIBIO METONAOB BAPHALMOHHON CTATHCTHKH C  y4eTOM
3a4aHHONH  ODECHeueHHOCTH ITHX IEMEHTOB,

B pesyawrare cocraBnenus Ttakoro GajnaHca 1M JIAHHOTO
Bojiochopa MM €ro  y4acTKa OUCHUBAKOTCA PErHOHANLHBIC H
JOHANLHBIE HOPMBI HHDUALTPaUMH aTMOChEpHBIX OCANKOB, HCIA-
PEHHA TPYHTOBBIX BOJI COBMECTHO € BOCXOAALUIMM TOKOM BJIATH OT
TPYHTOBBIX BOJX B 30HY aJ’pauMu, BEUYHULL MUTAHMA ITHX BOJ
CBEPXY HIH HOPMBI NOA3EMHOTO cToka. Onpeaensercsa Takxe HopMa
NHTAHUA  cBEpXY TNyDOKMX MEXIUIACTOBBIX (4aCTO  HANOPHBIX)
NOM3EMHBIX BOJ, HAXOASUIHXCH HHXKe nojouissl HGanancopo o6-
JACTH.

Bee snementnl permonansroro fGananca noA3eMHBIX BOJ Kapro-
rpaupyroTes, YTO NO3BONACT IKCTPANOJUPOBATE ITH INEMEHTE Ha
HEJOCTATOMHO HIYMEHHBIE TEPPHTOPHH,

Ha ocnose baarancosoeo ypaswenus (6) 1is ONEHKH PErHOHAJb-
Horo Oananca TPYHTOBBIX BOX B mpeaenax vacth  momocBopa
naouadeo F; ynobHo BOCHONLIOBATHCH YpaBHEHHEM

HAHF=(Q,—Q,) At +w F At —gFAt, (182)

rAe i{-—HHAEKC, YKa3bIBAOUIWH HA NPHHALNESKHOCTH COOTBETCTBY-
IOUHX BETHYMH K OJTHOMY JiH000OMY yyacTky Man vacri sojochopa
(IMeMEHTY TOTOKA), W~ MHTEHCHBHOCTH NMUTAHWUA TPYHTOBLIX BOJ
CBEPXY Ha ITOM y4acTKe, PABHAN PAIHOCTH BETMMMH HWHDHIBLTPALHM
OcajaKon M HCTIAPEHKMA TPYHTOBBIX BOJI 33 BpPCMA ﬁi‘; E;j~— HHTEgH-
CHBHOCTH MEPETEKaHHs rpyHTOBRIX BOA BHHU3 (£,>0) Maum nepere-
KaHua HanopHeix Boja seBepx (g,<0); (O, —Q,);— pa3sHocTs MEXy
NPHTOKOM H OTTOKOM TPYHTOBBIX BOJ B TOPH3OHTAJILHOM Hamnpas-
NeHWH Ha yvactke §; AH,— W3MEHCHHe YPOBH# rpPYHTOBBIX BOJA Ha
y4actke 3a Bpems At

Hpu svikAunusanuu cmoka zpyHmoesix 600 6 pexu 0.4 Bojocbopa,
OrpaHHYEHHOTO BOAOPA3ENLHON NUHMEH, JCHCTBHTENLHBI CNeyo-
IIHE YPaBHEHHS:
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I.i.ﬂHcp= Hr'cpﬁf‘— Yn —Ecpﬁf;

.Ed.H',-F‘ in]ﬂ
=1 =1
AHep= TR Wep 7
éEiFi
Sop="5 "}
At?{QI_QZ}i= ‘_QII'{”= - Ynﬂ, “8‘3}

rae  Q ——CyMMapHBIi pacxoj BCeX JAPEHUPYEMBIX TOA3EMHBIX
(rpynTopeix) BOA ¢ BomocOopa peuHoH ceThio B 0OBEMHBIX
CAMHMLAX M3IMEpEeHHMS 132 CYTKH; Y, -——CcyMMapHoe mNoa3eMHOe
MATAHUE PEKH W €€ NPHTOKOB B NPEJenax Bojoc npa 3a speMs A,
HIMEPAEMOE BBICOTOH CJIOf  BOJBI; ﬁH“," Weps  Eop— BETHYHHBI,

yepeanennbie Ha nnoutaau Bospocbopa; Q=X F; n—uucno pacqer-
1
HBIX YYACTKOB (INMEMEHTOB MOTOKA).

Benuuuna Y, onpenensierca Meroiom Kynenuna - reneruvecxko-
ro pacujieHends ruaporpada pekd JUIS HHXKHErO 3AMBIKAKOIEro
ruapoMeTpryeckoro creopa. Hopma otoit senuumnbl 3akaprorpa-
tuponana ana seeir Teppuropun CCCP,

Maa npakmuveckoeo ucnoavzosanus ypasnenus (183) neobxonumo
MMETh: CPEANCBIBEIICHHBIE 1O [omany Boaocbopa BEIHYMHBI
AH 0 Wep M E, 32 KaXKIBIE NPOMEKYTOK Af, 2 TaKke BEJHUHHbI
nn,rxacmmro nUTaHNS pekn Y, M BOAOOTAAYMHM WAM HEJOCTATKA
HACKILIEHHA TIOPOJ W, YCPEJHEHHBIe HA mionaaum Bojocbopa.

Jns CpE}],llEMI—lUI'{chHEr{} rona (Af=365 cyr) neficTBHTENbLHBI
AH =0, W, =W, B, =80, Y= Yno. Muneke «O» yxassisaer nHa
MHOTOJICTHIOKO HOPMY. Ha" ocrosanun 3Toro noayyaem

(eADcpo=(wAL)epo— Yo (184)

Takum obpasom, Ut pacyeTa HOPMEI MTHTAHAA CBEPXY TOJCTH-
NAOIIMX  MEKIJACTOBBIX  HACTO HANOPHBLIX  BOA  HJIH  HOPMBI
NEPETEKANUA TPYHTOBBIX BOJ Hepe3 TEPBBIT pasfensiouini OTHO-
cuTenbibit Bofoynop B Gacceiine pexu (eAf)q,o Heobxonumo 3HaTH
HOPMY YCPEJHEHHOTO MO IUIOHIAJH HTAHUA TPYHTOBBIX BOJ CBEPXY
(wAl)cpo ™ HOPMY MOJ3EMHOTO MHTAHMS PEKH, NPHXOIAIMECH HA
nanusi Bojiocbop peku Y.

C nomouyvio ypasnenua (184) modscro eviyucaume numanue ceepxy
:'.";1'_}"59?{“.1’ MEMCHAACIOBHIX sodmmcwux SOPUIOHMOoE, TOACTHARKIIIHX
FPYHTOBBIE MOTOKH, T. €. BelMHHHY (EAf).,o. [IpH oTpuuarensHom
JHAYEHHH OTOM BENMHYHHBI MBI [ONYYaeM pa3Mep pasrpy3kH
riay0OKHX MEXNJIACTOBLIX BOJ, NPOMCXOMAIIEH TYTEM BEPTHKAJb-
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Pue. |18, Cxema B3aHMOCBRIH TPYRTOBEIX BOA © WANOPHLIMA BOMAMM M PEKAMM

| = m?f'“"“": T DinraNNe TPYNTORME BOJL CREDRY W ONR pacaoi Ha woiapenne T TS 10 monsec e
CEYLHMH,
Occmnee yenosnke ofioanavenine e, ma piec. 17

HOI'O MEPEeTeKaHnus NOCHE/IHHX B TPYHTOBBIH NOTOK HIH X JAHEBHON
MOBEPXHOCTH. DTa pasrpy3ka rnybokux soa npefcrapnser coboil
JIOTIONIHHTEIBHBIA HCTOYHHUK BOCTIOJIHEHHS 3AMaCOB IPYHTOBBIX H TEX
MEKIUIACTOBBIX BOJI CHH3Y, KOTOPbIE HAXOJATCA B MOJ30HE T'OpH-
JOHTANBHOTO JIDEHHPOBAHMA MECTHBLIMH PEKAMM,

PaiionupoBaiie KpynHsix Teppuropuit no sesauyuie (EAf)po wan
No COOTHOMICHHIO ¢¢ KOMMOHEHTOB (WAL )ep0 M Yn0 MONKET ABHTHCH
ocHoBOl s BeIGOpa HanpapJeHnil OCYIIHTENBHBIX MEJTHOPAIHA
3eMeb, MOCKO/IBKY BOIMOXHLIH NPHTOK K NOBEPXHOCTH HAMOPHBIX
BOJI CHH3Y HACTO BECHMa yrpowkatoniuit Gakrop nepeysiakHenHs
IEMEILb,

Haa  Koauvecmaennolt  oyewku paimepa 2ay0unnozo  20pu3on-
MaabHo20 NODIEMHOZ0 CMIOKA, Openupyemozo OoavuiumMu  pexamu
H APOXOAAINETD B paspesc HHKE NoJI0MBb Noa30HbL JIPpEHHPYHO-
MEro BJAMAHHA  MeCTHOH ruaporpaduyecko  ceTH, MocTynaem
caeayioium obpazom (puc. 18). Ha MexpypeusoM npocTpaHCcTse
BRUIENAOT TaolaaM soaocbopos Fy, F, m F,. Ha nepsoit H
TpeTheil M3 HHMX TPYHTOBBIE BOJIBI TNEPETEKAIOT B HAMOPHBIH
BO/IOHOCHBIIE TOPH3OHT, HAXOAAINMACA HUXKE NOAOWIBLL TOA30OHB!
JIPEHHPYIOMIETO BAWAHUA MECTHBIX CPeJHHX PeK, NpHYeM €, W E
Goneuie Hyns. Ha nnomanu F, nanopubie NoJ3eMHBIE  BOJbI
MO THIBAIOT TPYHTOBBIH NMOTOK CHH3Y C HWHTCHCHBHOCTBIO &,
(MeHbIlIe HYNH).

['pynroBbiif MoTOK, pacnonararolUAca Bbillie MOJOIBE NOA30-
Hbl JPEHUPYIOUIETO BJIMAHHA MECTHBLIX pek, HENHKOM JpeHupyeTcs
raybokoit pexoii 1. Ha ceoem nytH ot peku II go peku I aror notok
CBEPXY NMOAYYAeT HHPUNBTPAIHOHHOE NMHTAHHE W3 30HBI A3IPAIHH C
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HHTCHCHBHOCTBIO + W W TEPSeT HIM NOJYyYaeT NMOMINUTHIBAHHE CHH3Y
nyTeM MNEpPEeTeKaHHs HANOPHBIX BOJ ¢ HMHTEHCHBHOCTBIO |&,|>0.

Mek1y TPYHTOBBIM MOTOKOM M HANOPHBIMH BOJAMH HAXONATCH
ciiabonpoHULaeMble TIOPOJLI W THAPOreO/IOTHYECKHE «OKHAY», Yepes
KOTOPbIE NPOHCXOAWT BepTHKAALHLIA neperok Boasl, Ha onpene-
JAeHHOR riyOMHE HANOpHBIA NOTOK NOJACTHIAETCH PErHOHANLHBLIM
BOJIOYTTOPOM,

Hanuiem ypasHenue OanaHca TPYHTOBBLIX BOJ B BHJE

uhH=2“;Q”ﬂb+MM—£ﬁn (185)

4 BGanaHca RANMOPHBIX BOJ NMPH OTCYTCTBHM TNEPETOKA BOJI YEpes
PErHOHANIBHLI  BOJIOYTIOp B BH/IE

wAH, =2 91.." At+eAt, (186)

roe F (c™. pue. 18)— ﬂﬁumu mlmua,uh npaBobepexHON qacTy
m}nﬁ{hc}pa Ha  OJHOM ﬁE]i)cry peku I, T1.e. or BOgopasnena
rpyurosuix Bog— cevenne Il --1 mo sameikatouwero cevenunn [-—1
OKOJIO peKH, npuueM F; — mioumaik BO3IBLILCHHOK vacTH Mexay-
pedbs, rae w>0; F,-—miouaib TEPPacHpPOBAHHONK HacTH MEXIy-
peubs, tne w moker Owith OGonee w  Menee wyns; AH w
AH, ~cpeune W3IMEHEHHA YPOBHA COOTBRETCTBEHHO TPYHTOBBIX M
HANOPHBIX BOA 3a npoMexyTtok spemenn Ar; Oy, u @, IpHTOK
FPYHTOBBIX W HANOPHBIX BOJ 33 €/IMHHILYY BpPEMEHM depes Bepxiee
ceyenne 11 -~11; Qa2 ¥ @3, OTTOK I'PYHTOBBIX H HANIOPHBIX BOJ 3a
CMHHILY BpEMEHH Hepes Hipkuee cevenue 11, orcrosiee or ypesa
peku mnpumepHo Ha 1,52 MOUHOCTH HE BCKPHITBIX pPEKOH
BOJIOHOCHBIX TOPOA € TrpYHTOBOH BOMOH, W M &-—cpeHde 1o
IOMAAM  F MHICHCHBHOCIH THTAHUA IPYHIOBBIX BOJL CBEPXY H
EPETEKAHHA ITHX BOJ B HANOPHBIH BOJMOHOCHBIH T'OPH3OHT.

[lpn sTOM yuTEM, ¥TO pacxold TPYHTOBOH BOAbI B HHKHEM
ceyenun  1—1 pasen noazeMHOMY THTAHHIO PEYHOrO CTOKA,
HATIpABJIEHHOTO K peke ¢ oaHoro Oepera, 1. e.

Q1 At=Y,F. (187)

Pacxoa rpyurToBoro noroka Ha sojopasaene, B cedenuu I — 11,
paseH Hymo, T. €. O, =0. YunTwsasa 210, cnoxuM ypasHenna (185)
no(186);

pﬁH+p*aH_=(?_'-.;9’t—%) At+4wAt, (188)

OTKy/la Haiaem
Cor At =21 Ar— Y+ wAt—(WAH +k*AH,). (159
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Jta Qopmyna neACTBUTENbLHA NPH OTCYTCTBHH BEPTHKAJILHOIO
MOTOKA HANOPHBIX BOJ YEpe3 HX perdHoHainbHbld Bogoynop. Jins
cpeaneMHoronetero roaa dynem umers AH=0; AH,=0 u B™mecro
Bolpaxenda (189) nonyunM ypaBHeHHe

%ﬁg;=%ﬂﬂ;_ Yo+ (WAL, (190)

Munmexe «0» o3sHadaer HopMmy JaHHoii penwunnsl. [Tputok
HANOpHeIX BOJA 4eped Bepxuee cevenue I1—I1 moxuno HaiiTH no
KapTe HHTEHCMBHOCTH MepeTeKaHus, ecjid HiBecTHa BojocbopHas
MIOW@NL, OrpaHHYeHHAH YKA3AHHBLIM CEYEHHEM M PeKoil WK
BO/IOPA3/IENIOM NBE3OMETPHYECKOH NOBEPXHOCTH HanopHelx soj. Ha
puc. 18 Takas mnowaaes pasna F,. Urak, uMmeem

Q1o =8; oF3AL, (191)

rie £y9-—HOPMd HMHTEHCHBHOCTH Neperekands IPYHTOBBIX BOJ Ha
nnomwaan F,.
W3 ypapnenwit (190) u (191) nonyuaem pacuernyio dopmyny

Ei:'“,ﬁf:ﬁl,ﬂ ?tﬁ..‘ — Ynﬂ +(W‘5’}u- ““;2]

JameruM, uTO BCe wieHbl B npapod waciu ypasuenus (192)
MOryT GbITh onpesenens! ¢ MOMOIIBIO KapT, HA KOTOPBIX 3aKApPTO-
rpadupoBansl CPEAHEMHOTOJCTHHE BE/IMMHHBI: NEPETCKANMA TpyH-
TOBBIX BOJA (£8Af)y, NOAIEMHOrO NHTAHHA pPeKk Yyo M NHTAHHA
rPYHTOBBIX BOJ cBepxy (wAr),.

Hpumep. 34 CpeiHEMHOTOACTHHI TO/L MO YKAJAHHBIM BRIUC KAPTAM TPHMCHK-
TEALHO K exeme, fanmol wa pue. 18, ompenenensl: gy (Ar=10 MM, Y, =60 mm,
(WA =70 mm.  Tlo  kapram  naanuserpuposanueM  Hafaeds:  Fy= 100 km?,
F=500 km?. Tpebyerca pacciuTatn CPEAHCMHOIOICTHHE PACKO/ILl HANOPHBIE W
TPYHTOBLIX BOA B laMeikatomes cogednn |1 (cm. pue. 18)

Cornacuo ypamieunio (192), nonywws 3a roa:

Quuo , 1 100 .
T At mj_ﬂtl 604+ 70=12 (mm)

HITH
Qy,0Ar=0,012-500-10°=6-10° (m*);
6o 108
Cao =ﬂ;ﬁ-2-# 16450 (m*/cyT) =191 (a/c).
Cpe/IHCMHOTONCTHHA pacxo rpyHToBLIX BoA B cevenn [—1 (om. puc. 18) npu
Q,=0, AH=0, cornacuo ypasuchuam (184) u (187), cocramur
E20 A= {6y = Yao. (193)
Orciona
F60-500-10°
g P e T AN i
Qz0=Yoo 5= 56575 953 (n/c)
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M3 cparnenns pacxonos BOAR HAMOPHOH M rpydToROi claeayer, 4ro pacxon
Hanopubx Boa B cedenan I -1l cocrasnser ncero 20% oT pucxoja rpyHTOBLIX BOX,
BHIKTHHHBAKOWMXCA B pexy. Yrazanuee 20% pacxoja Boabl HE NPEHUPYEOTCA PeKOi
l. a orBonsaTca 3a mpeaensl ee BojocBopa-—k pychy BGoanwol pexw.

Buytpu monochbopa nanuoil pekw (F=F, 4+ F;) nanopusrii norok raybokux soa
YBETIHYHBACT CBOH PACKON HA BEIHAHHY

AQu y,_(Qzue_Luno
F fuu( F 5 )m. (194)

Qlaﬂ Eﬂ.ﬂf";ﬁf
rae Ar=365 oy, —— Ai=—" -,
1 T F -

Moacranns YHCHIOBLIE IHAMCHHA, noayaHs

T Ai=12 500 10 (Mwm/roa)

WKW BCAMMHHY, HA KOTOPYIO YRCTHMMBACTCA PUCKO] HATIOPHBIX BOJA Ha naowaan £
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Taxum obpasom, BLINOANCHA OLCHKA PECYPCOB TPYHTOBBIX H HANOPHBIX BOS B
YEIORMAX HX DIAHMOCEAIH, DTH AaHHbe HeoDXOAHMBI ANA 06OCHOBANHA HCTOYHHKOR
BOMOCHADHEHHA 38 CHET DOICMHBIX BOJ.

PACNNPOCTPAHEHHE TIO TLIOWAAH H KAPTOI'PAOHPOBAHMUE
QNEMEHTOB BAJIAHCA

Ha apronoMHubIX GajaHCOBBIX YMACTKAX W IKCIEPHMEHTAJILHBIX
peunbIx DacceRHax NNOIAILIO 0 HECKONLKMX JCCHTKOB H COTEH I'ek-
TAPOB HPH HATTHYMH CUYIIEHHOM ceTH HADMOAATeNLHBIX CKBAKHH écm.
PHC. 5) pacyeTHble 2MeMEeHThl NOTOKA CONPHKAcATCS Mexy coloil,

Ouenka cpejiHeBIBelICHHBIX 10 NAOWE@AH dMemMenTor Gananca
NPOH3IBOJAKWTCA HA OCHOBAHMM BCEX 3HAYMCHMH TOrO MJIH  HHOrO
aneMenta Oananca, ONPEAC/ICHHOIO B KaX/OM JJieMeHTe, H pas-
MEPOB COOTBETCTBYIOLIHX IUlOMIaned anemenrop noroka. Hampu-
MEP, JUIA OLEHKH CpeaHero mo miou@aaM Ccroka NpHMEHSoT
opmyny (179) W AHAJIOTHYHO ITOMY BBLIMHCISIOT CPEJHHE BEJIH-
YHHbI [TATAHWA H NEPETEKaAHHA TPYHTOBLIX BOA. [puuem A apyrux

IEMEHTOB BMECTO (21;95

HCIOMBLIYIOT W, HIKH &
i

Ecau ycpeanenue BBINOMHAIOT /IS CYMMApHLIX BEJHYHH, OTBe-
YAKOIIHX TEHETHYECKHM TIPOMEXKYTKAM BpeMeHH Af, To Bce ykasaH-
Hbie B opmyne 3mavenus snementos Oananca yMHOXKawTCs Ha At
(YHCNO CYTOK B pacdeTHOM MPOMEXKYTKE BPEMEHH, MECALE, Ce30He
roja HJid 38 TOA0BOMH LIMKN).

Pacnpocrpanenue pesyastaroB pacyera 2jeMeHTOBR Dananca
IPYHTOBBIX BOjJI Ha OosiblUMe IUIOIIAAM NPOM3BOAWTCH JBYMSA
nyTaMu: 1) ¢ NOMOIIBH HHTEPNOAAIMH, 2) ¢ MOMOUIBI JKCTpa-
NOJIAUNH,
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INepeuiit nyrs Ga3upyercs HA OTHOCHTENBHOH OJHOPOJHOCTH
NPHPOAHBIX W BOJOXO3SHCTBEHHBLIX YCJIOBHH TEpPUTOPHH, NpPH
KOTOpOH B y3KHX mpeaeiax HIMeHstoTcs riaybuHel O BOABI 1O
MI0MAJAH, CPABHUTEALHO OJHOPOJAHO CTPOEHHE 30Hbl AIPAUHH,
NPUMEPHO O/JMHAKOBbI JIHTOJNIOTHA TOPOJ 3TOH 30HBI, YCTPOHCTBO
AHeBHOW mnosepxHocTH (penbed, mousa W pacrutensnocts), [Ipn
ITOM MOKET TIPHMEHAThLCA JIHHCHHAA HHTEPNONAUHA, KOTOpas
TAKHE HCIIOJIBIYETCA TIPH COCTABJICHHWH Kapt [H,!I['}GHSGI'HTIC.

B kadecTme MCXOJHBIX JIAHHBIX COCTAB/IAETCHA KapTa pacnpeje-
JIEHHS. HAa H3Y4aeMoOH NJIOMAJH PacuyeTHBIX UEHTPOB IJIEMEHTOR
NOTOKA, KOTOpas CONOCTABIACTCA ¢ KAPTAMH JIMTOJIOTHH NOpOJ
J0HLE a3paumu, rayOHH 10 BOJAL H napaMeTpaMu |, NPHHATBIMH B
pacyer. ['paHnubl  BbiiefseMbIX  Tpafainit  sneMentos  Oanauca
NPOBOJATCA € TNOMOLUBK JIMHEHHOH WHTEPNONAIMH, KOTOpas vac-
THYHO MOXET KOPPEKTHPOBATHCA KOHTYpaMHM MuKpopenseda, pas-
HOM PACTHTENLHOCTBIO W NOCICACTRUAMMK XOIAHCTBEHHON JICATE -
HOCTH (Hanpumep, BoIpyOKa JIeCOB, OCYLICHHWE 3EMEJlb, CEJIbCKO-
X034HCTBEHHOE NPOMIBOJACTRO M T. IL).

Bropoii mnyrs (9kcTpanojifims) OCHOBBIBACTCS HA  aHAIW3E
KOJIHYECTBEHHBIX CBAICH 2eMeHTOB Oananca rpyHTOBBIX BOA ¢
HPHPOJIHBIMH M HCKYCCTBEHHBIMH (aKTOpaMM, a TAKXKE HA 1NOMyT-
HOM KaprorpadupoBanum 3Tux (akKTOpPOB 1O BCCH TEPPHTOPHH
HCCIIE/IOBAHUA,

K npupoanniM dakTopam, ¢ KOTOPLIMH TECHO CBA3AHLI dJIeMer-
Thi BajaHca rpyHTOBBIX BOJI, OTHOCHTCH: MOLIHOCThL 30HbI A3PAIluu
(rayGupa 0 rpyHTOBOH BOJBI); BEJIMMMHA napamerpa p o (Bojo-
OT/IA4a MJIH HEJIOCTATOK HACHLIIEHHS MOPOJ 30HKI AIPAIHM, & TAKKe
BEPXHEH YACTH TOJNIIM BOAOHACHIECHHKLIX TPYHTOB); JIPEHHPOBAH-
HOCTH MecTHOCTH (raybuua Bpesa IPOIHOHHON CeTH, HAAMYME
ZHEGJID'-IEHH{]CT'H HT. II.:I, }-’BJIGBHR }’BJ’[HH‘.’HEI{HH Hi IIGBEPXHOCTH H
NOBEPXNOCTHRIH  CTOK, @  TAKKE METEOPOIOrHuecKHe (PakTopsl
(ocajikn, cymMmapHOe HCnapenue, KonjeHcauus, atMocepHoe nas-
JIEHHE M T. 1.).

K wuckyccrsennbiM (aktopaM OTHOCATCH: NMOJIMB OPOCHTENBLHOI
BOJOI (BOJONOAAMA HA OPOLICHUE, HOPMBI NOJMBA), JIPEHAXKHLIH
cTok, ko3pdmument seMensHoro uenofib3opanus (K3H), rpancnu-
palus BJIAIM PACTEHHAMM HA OPOLUIAEMBIX 3eMJISX, BojooTOOp
Noji3eMHOH  BOJABI JyU1s  BOojOcHADKEHHS M OCYUIEHMS  3eMellb,
MECTHRIE H pﬂﬁDI!HHE JIEIIP{!GCHH EEPI{E,TIH Noa3eMibIX BOJ W T. I

PaccMOTpHM HEKOTOpPLIE MPHMEPLI HCCNEAOBAHHA KOJIHYECTBEH-
HhIX CBAeH 2JleMeHToB DanaHca FPYHTORBIX BOJI C© NPHPOJOHBIMH H
BOjIOXO3fHcTBEHHBIMY  akTopamMu. OHHM  HCNONIB3OBANMCH  HENO-
CPeJICTBEHHO JUIA IKCTPANOJIAIUHM pACHeTHLIX emMeHTOB Bananca no
mnowaan eojgocbopos.

Han cocmagaenun  demassnntx  kapm (Macmtada 1:25000 wu
1:50000) cesonnoco  pachpedesenus  abeomomibix — 8eAUNUN  UH-
duasmpayuu ocadkos, AOCTUIAIOLIMX YPOBHA TPYHTOBBIX BOJ, WM
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Puc. 19, Tpaduk caasn nutanns u wenapenus  WAY, MM
[wATI) rpyHTOBBIX BOA € rNyDHHOR A0 BOAL Oas 120
[exopeko-KynaBHHCKOro Mew/1ypcHba;

P A pepuoi (- pecenuni, 2o oaeimwi, - Jere-ocen-
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BEJIMYHH  MCIIAPCHUA JTHX BOJ COB- 40,
MECTHO C BOCXOJMAIIMM TOKOM BJa-

M OrT 9THX BOJL B 30HY ajpa-

MK 32 JAHUBLIH TOJI HCCHeaYIoTCH
CBAM  YKA3AHHBLIX BEAHYHH 2NIeMeHTOB Danadca co cpeaHei 34
COOTBETCTBYIONMA nepuon raybunoi o Bojaw (puc, 19).

[To kaxaoMy pacqeTHOMY NEMEHTY NOTOKA BHIMHCIAIOT CYM-
MAPHBIC BEJIHYMIBLI TOTO WIH MHOTO MieMenTa DanaHca rpyHTOBBIX
BOJI 38 J1BA, TPH MK Donee JUIHTENLHBIX TPOMEKYTKOB BpemMeHu Af
B MHJUIMMETPAX CA0S BOJbl B roay (Hanpumep, 3a paHHEBECCHHWH
NEPHOJ, B  KOTOPKLIA  TNPOMCXOAHT OCHOBHOE HHPHILTPAIMOH-
HOE TNMTAHHE TPYHTOBLIX BOJ TAJALIMH  BOMAMH M KHIAKMMM
OCajikaMHu  CBepXy), 3a JerHuil nepuoji npeobnagarouero cHu-
HCHHA }'[JCI'HH!I FPYHTOBLIX  BOJ NoJd  BIHAHKWEM CYMMAapHOTO
HCHIAPEHHA, YACTHYHO OTTOKA BOMALI K JAPEHHPYIONIMM pekam, a
TUKAKE 32 NEPHOJI OCCHHE-3UMHEIO Cnajilda ypoBHA NOI BAWAHHEM
NOI3EMHOIO C10KA H JAHCTHINAUMK BOJLI B 30HY aspannu). s
Kam/0H BenH4HHbLl anemenrta Oanadca, B3ATOH 34 YKa3aHHbIH
NEPHOM, M3 TOJIOBBIX BEJOMOCTEH pemxuMHbIX Habmoaenuit noj-
CYHTHIBAKOT COOTBETCTBYIOLIYIO CPEHIONW TNYOHHY CTOSHHA YPOBHH
IPYHTOBKLIX BOJ.

[Tpu s1oM B cnyuasx Beiaenenus nebonsmux rpananmii rnyGuH
A0 BOAKI HA FIEIBHHHHI:IK 'I'Ep H'IDpH!IH, OTBCYAROLIHX HEEIIJIII:IHHM
AMIIMTYAAM TOJIOBOTO KoNeDaHus ypoBHA BOIbl, MOXHO HCCJE-
JIOBATH CBA3H MEX/Y /IAHHBIM 3/IeMeHTOM OajlaHca TPpyHTOBhIX BOJ
U cpenHed rofoBod rayOMHOH MX 3a/CraHHs B COOTBETCTBYIOLIEM
YHKTE.
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JAns akerpanofsuMy sieMedToB GanaHca nmo nJOWAAH BOMIO-
cbopa B YKa3AHHBLIX CAyYasX WHCHONL3YIOT rpaduyeckue CBAIM
BEJIHYHH UHQHILTPALMH OCA/IKOB M HCTIAPEHHS C YPOBHA TPYHTOBHIX
BO/I, BLIMHC/IHHbIE MO ce30HaM Toja Wiu TeHeTHYeCKMM NMEpHOIaM,
C BE/IMYHHAMM CPEAHErofoBhix TAyOMH [0 BOABlL, & TAKKE Kapry
CpeHerofioBbIX rny0HH [0 BOJAB TOMO *e Toja.

Ha puc. 19 nokasana cpasb BEIHYMH DHTAHWUA W HCNAPCHUA
TPYHTOBBIX BOJi CO CPEAHErofloBOH riayOWHOH MX CTONHHA Ha

exopcko-KymaBuHCKOM Mexypedne, CJIOKEHHOH (IHOBHOI ALK
aJlbHBIMH TIECHAHBIMH  OTJIOKEHHSAMH.

Pacuernnie naunbie GbUIH NOJAYveHb! HA OCHOBAHHMH TMPO/IM-
HAMHYECKOrO AHAJIH34 PEeXHMA TPYHTOBBIX BOJM, BLINOJHEHHOIO
HAMH C MOMOLILID METoAd KoHeuHblX pasHocred [4]. B paifoue
niaouw@apo 50 kM* 6b110 0KOMO |5 pacyeTHBIX Y4AaCTKOB, KOTOpbIE
MMEJIH He McHee Tpex HaOMoNATeNbHbIX CKBAXHH B KaX/I0M,
PACIIOJIOKEHHBIX B CTBOPAX MO MOTOKY BOJ.

Ha ocnopamuu paccMoTpeHHbiX cBs3eil anemMentoB Hananca 3a
rojl COCTABJAIOT KAPThl CEI0HHBLIX WH(MALTpAlMIl OCajKOB, HCNa-
peliuA FPYHTOBRBIX BOJL H MECTHOTO BOCTIOJIHEHHSA MOJ3EMHOr0 CToka
C y4eToM kapThl raybun no wojan, 3arem Juia Kawoil rpanauum
rnyOMB 10 BOJB, YKa3aHHOW Wa kapre, ¢ rpadmkos (cMm. puc. 19)
CHAMAJIMCH  TMOKA3aHHA  BEJHYHH  NOJMOKHTENLHOIO  MHTAHMA —
HHOUIBTPALNMK OCAJIKOB M MCHAPEHHA FPYHTOBBLIX BOX 34 TOT HJIM
HHOH Cce30H Troja.

ITpu oTeyTCTBHH BOIMOKHOCTH COCTABICHHA KapT dnementos ba-
JlaHca 10 Ce30HaAM Tojla MOKHO OFPAHHMMTBCA OAHOH Kaproi riy-
OMH 10 TPYHTOBOH BOABI, COCTABJICHHON 1O CPEHErOMOBLIM JIaH-
HBIM pexHMHELIX Habmogenuit B Gacceiine pekH, M CBA3LIO TOMOBLIX
BeJIMUMH 3JiemenTos Oasanca co cpeadeit rayGuHoi M0 BOJbI

Man cocmasaenua demanbhiblx Kapm cpeoHeMHO20AemIux 2000-
GblX geauuun H-'Igﬁﬂﬂ'b?ﬂpﬂ!{”u (?Cﬂl']h'ﬂﬂ. HCRAPpERUA SPYHMIOEsBIX H‘ud i
MECHO20 NONOAHEHUA Nod3eMHO20 choka ¢ danno2o sodocbopa B
macwtabax 1:25000, 1:50000 npeasapHTeibHO BBIMHCIAIOT Cpel-
HHe 3HaYenuA MX 3a nepuoa HaGmonenuii ne menee 16— 20 ner ans
KakA0ro MukponanmadTa no AaHHLIM BBIMOJHEHHBIX pacyeTos
JieMeHTOB Dananca B 9JIeMEHTAX MOTOKA ¢ NOMOLIBIO THAPO/IM-
HAMHYECKOr0 anann3a HabIroCHHOrO peXHMAa TPYHTOBLIX BOJL.

3arem onpegenstor: Gespasyephbie, K0IDPHIHEHTH HHDHIL-

EZw, At
TPalHK OCAAKOB 33 FOA Mwo=| " , HCNApeHHA TrPYHTOBLIX

X=X /

_ [ ZuAd Zw,Ar EnAd
BOA Myo=\g—-- |, rme ("] u|-=— | —cpennue 3a MHO-
0.x-1x /o a.x-1x/ Xo.x-1x /g

roaerue KoadpuumenTh WHOHABTPAIMH W HCHAPEHHS TPYHTOBBIX
BOJl, PABHBIE OTHOIIEHHAM COOTBETCTBEHHO HOPM HHDHALTPAIHH M
HCTIAPEHHs K HOpPMAM O0CajlkOB 13a THAPOJIOrHYECKHe Trofibl (¢
OKTHOpA no ceHTAOpE CleAyIOUEro roja BKIHOYHTENBHO).
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B uensax oneHkd BIAMAHHMA KOMIUIEKCA NpHpoaHBIX (akTopoB Ha
aieMeHTel  DajaHca TpyHTOBBIX BOJ  YKa3aHHbie KOIDPHUHEHTEBI
PACCMATPUBAIOTCH JUIA PasjIMuHbLIX MUKpojaanamadros [5].

Tak, na Ilexopcko-KynasuHckoM Mexaypeuse ObIIH BhIIEJIEHbL:
|) noiiMbl ¥ 03epHO-b0ONIOTHBIE AENpecCHH: 2) XOJIMHCTLIE MOPEHHBIE
BO3IBBILIEHHOCTH; 3) nnockas cnabo apeHMpOBaHHAA 4ACTH TUIATO,
4) BbinykJ1as Bhicokas Haubonee apenupoBannas wacre naaro. Jns
kamjgoro Muxkponanmynadra aganma oueska pexuma, Odananca w
(POpPMHMPOBAHHA NOJ3ZEMHOIO CTOKA BOJ 338 MHOIOJIETHE.

Ha kapre MukpojanauadToB OXapakTepHioBaHel B BoaHO-0a-
JIAHCOBOM OTHOUIEHHM J1yra M BepXxoBbie Honora, Chipod cMeuiam-
HBIH JIeC, NAUIHM ¢ nepeneckaMu M GoJiee BO3BLILLIEHHLIE YACTH
NIATO, NMOKPBITHIE CMEIIAHHLIMM M XBOMHBLIMH JIECAMM, & TaKKe
NALHAMM,

Mamocrpanued BLISBIEHHBIX 3aKOHOMEpPHOCTEH paciipeae/eHus
WHPUILTPAIMM OCA/IKOB, MCOAPCHMA W CTOKA TPYHTOBBIX BOJ (MX
CPe/IHEMHOTOJIETHErO TIMTAHWA CBEpPXY) nNoO  MUKpoaanamadram
MOKET CHYXHTh rpaduk CBA3ZH yKa3aHHbIX Ge3pasMepHbIX BeJIMYHH
yieMeHTOB BajaHca ¢ MOIHOCTBIO 30HBLI @pauun z, M (puc. 20).

[To ocu opauHaT OTNOKEHBI BEJAHYHHBL M, o H T,, ¢ 0003HA-
YECHHEM TOrO MHKpojasamadTa, ¥ KoTopoMy oHM oTHocaTcA. Jlna
CPABHECHHA BEJIMMHH TNMOJ3EMHOIO CTOKA (HOPM NMHTAHHA TPYHTOBBIX
BOJ) Bbie oT abcuMec AaHpl 3epkajibHbie 0TOOpAKEHHA KPUBBIX:
Neo =/ (2). Mexay nocinejHumMi H COOTBETCTBYIOIHMH KPHBbLIMH
Nw,o=/S(2) na puc. 20 BoiaeaeHbl 06/1ACTH, KOTOpPbIE HATJIALHO
HIOOPAKAIOT pAIMEpPBl NUTAHUA TPYHTOBLIX BOJ B cpejaHeM 34
MHOI'OJIETHE,

Hanpusmep, B COCHOBO-E/IOBBIX Jiecax HA (PIIOBHOTIAIHAJILHBIX
NECKAX NpH cpeaHeil MuoroseTHed ranybune a0 soasl 2,65—4.81 M
CPeHAS TOJ0BAA  BC/MMHHA nNHUTAHMA (MM HOPMA  NOJA3IEMHOT0
croka) 3a 13 ner cocrasuna 110 118 MM ciios Boawl, & B
ANaJOrHYHBIX Jiecax ¢ BoNbIIMMH NOAAHAMH Npd riayduHe 10 BO/bI
1.96- 10,47 m—-44- 85,6 mM; npu raybune po soabt 1,96—
3,55 M —78,7--85,6 mm. B 1o %e BpeMs B noje (OTKPbITHIC HALIHK)
Ha BOJOpA3fe/ibHOM miato npu riaybunax go Boast 1,63—2 M
Be/iMuMHA nuTanus pasHa 48,5--57.8 mm (3a 20 ner). Ilpuuem na
CMEIIAHHOM MUKpoJanamadTe (nauiHs ¢ NepesieckoM M Jecamu)
npu raybuue go Boawsl 3,1 M BeJHYHHA NMUTAHMS TPYHTOBBLIX BOJL
cepxy cocrasuiia 16,2 MM 32 TOT e CPEAHHH THAPOJIOTHYECKHH
rom.

B pabore [5] npupenensl cBa3u 2jemenToB Dananca ¢ Mereopo-
lornyeckiMu  daktopaMu. Tam ke JaHbl CXEMATHYECKME KapTbl
HHOMILTPANMH OCAJIKOB M MCNAPEHMA TPYHTOBLIX BOJ, 4 TaAKKE
CpEe/IHEMHOTOJIETHHX BE/IHYMH MECTHOI0 TONOJHEeHWs No13eMHOr0
croka B Oacceiine p. KynaBuHkH.

Hpu cocmasaenuu demaasHelx Kapm 31eMenToB fananca Heob-
XOJHMO BBINOJHATL CIEAYIOUME mpefosanuA:
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Puc. 20. Fpuﬁnu CBAIN  CPEIMMX  MHOTONCTHUY  KoOduimenTon  unduIsTpami

OCAAKOB [Ny o # HCTAPEHNS (N,0) IPYHTOBLIX BOA 30 FHAPOFEOJIOTHYECKHIH roa co
cpenuci 3a 20-metwe raybunol ao Bogwl:
= qns amofiioro peca; J- R 060 ¢ ooousig o W08 fOGeR GO CMErImInsg secon; 4 0 YOpe ey
mannnis pacsera; § -9 pactenine KowpOuien s AngEeILTRGIAN GCATKOR W HCHAPEHIE TRYHIORMY BOA LN
(5 xnanoro necn. - neca € NOJEME W GOAMUEMI BOARIANMK, T NoUeR e cuenaiise decons, & sabo.
MOMENHLIE MACCHBON BARTW 07 pek, ¥ G0N0 MECCIROR D0 YOPEIIETian Sainneg anin W shanse pek,
0 12— o, DTBCYNMOMLIEE CPEANEMY MIOTOISTHEMY 1M IAHKED TPYRTOBMY BO0 CHEPRY FAN 10 00MII0MY
croky WM (40— xBoRHOGo aoca, 0= meck, sepenyrneToE © noodinss, 12— noaeh o seloukins 1ecos)
Hopsia ocugkon 38 cpeaill ruaposoruseckin rog cocianiset G10,7 win

a) Ha aanHoMm Bojocbope n0a%HO ObITH JAOCTATOYHOE YMCIIO
HADMIOMATENLHBIX CKBAXKHH, NO3RONAIONIHX BLIJIEJIHTE Takoe Ko-
JIHYECTBO  PACYETHBIX JJIEMEHTOB NOTOKA, uToOBI OXBATHTHL BCE
rH re0JIONHYeCKHe PadoHbl, NOAPAHOHBI H YYACTKH,

} no JaHHbBIM [NOATOTOBHTENEHBIX HECHEHGBEIIHF[, KOTOpPBIC
NPeIUECTBYIOT H3yYeHHI0 OanaHca rpyHTOBbIX BOJ, JQ/KHBI ObITh
COCTABJICHBI KAPThl PACIPEICICHHA M0 NJIOLENH EH.CCEﬁHEi BETYILIHX
dakTopos (nanpumep. reomopdonorua Mukpopeinbeda, JTUTOIOrHA
NMOpoJi 30HbI a3pauUMM M BOJOHOCHBIX MOPOJ, THAPOreo/orus,
riayOHMHbl 10 BOJbI, PACTHTEILHOCTh, XO3fHCTREHHbIE (AKTOPHI,
BO/103a00pkl, OpOLIAEMbIE M OCYLLAEMBIE 3E¢MJIH M T. IL).
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Yucno pacyerHblx YYacTKOB € pa3ndyHo rayOHHOH 10 BOALI
(ot 0,5 no 10 M w Gosiee) npu NPoOMHUX PABHBIX YCAOBHAX IOJIK-
Ho ObITE B paiione He Menee 5— 10. CooTeeTcTBylOLICE 4HC-
no pacueTHBIX Touyek (bonee 5-—10 3paveHHid OTAENBHRIX 2Je-
MeHTOB Dananca npu M3BECTHBIX TAYOHHAX N0 BOJABI) NO3BOJASET
NMPOH3IBECTH TpadHyYecKoe NOCTPOCHHE HANEKHBIX KPHBBIX CBf3eH
(em. pue. 20 u 19).

[1pu cocrasnenun kaprt saeMeHTOB OaJsiaHCa TPYHTOBLIX BOI 3a
KOHKPETHBIE IO/l KpOMe Kapt rofoBoll mHPUILTPAIMU OCAJKOB
Zw, AT, pacxo/IoBaAHNA IPYHTOBLIX BOJ Ha McHapende 3a rojg LuAd
noakna OwiTh nOCTpPOEHA KapTa ro/IOBoro H3MEHEHHs 3anaca
IpYHTOBLIX BOA EZpAH, a Takke Kapra MECTHOro MONOJHEHUS

NOJI3EMHOIO CTOKa X g’—;'ﬂ-'-ar 3a ToT *e roa. IMocneaHss U3 THX

KApT TONYYaercs B Ipouecce HANOKEHHA (COBMELLICHHS) XapT
peavunn Xw,At, ZuAY w ZpAH w pacyera ans Kakaoro w3
YYACTKOB  BEJIMYHHBI

£ 97 L0 Ar= i, At~ SuA — ZpAH. (195)

PexoMentyercs Takke cocrasiienue oTaeAbHOR (NpOMeKYTOY-
HOH) KapThl TOMOBOrO NHUTAHWA TPYHTOBBIX BOA cpepxy ZwAi=
=Zw At—ZuAd nyrem coBmeulcHHs KapT HHQHILTPALMKH H HCHA-
PEHHA M BHIYHC/ICHMA HCKOMOW BEIHYMHBI 10 ITOMY PABEHCTBY.
Boiumcnenun yaoOno npowiBoaHTE B TOYKAX NEpecedeHus H30aHHHi
rpajianuit Besmuun Zw, At m ZuAd.

Kapra HOPM DNMTAHMA TPYHTOBLIX BOJA CBepxy (wAf),, no
cyuiecTBy, mnpejcrapnser cobol  KApTY MECTHOrO NOMNOAHEHHS
HOIEMHOIO  CTOKA WKW KAPTY BEIWMHH  CPEJIHCMHOTIONETHEN O
NOM3EMHOr0 CTOKA € Pacuerinix Y4acTKoB.

Ecnu 3a kamabii roji, npeuiecTByOmKil cOCTaABNEHHIO KaPTHI
HOPMbI MHTAHHA, COCTABIAIOTCA COOTBETCTBYIOUIME TOJIOBbIC KAPT b
BEIIHYMHH NMUTAHHA, TO OCHOBHAR H3I ITHX EKapT CTPOHTCH NyTeM
COBMEIICHHA BCEX TOJIOBLIX YKA3AHHBIX KapT MEXay coboil u
HPOBEACHHA KOHTYPOB TpaMalnii BEAHYHH 110 CPE/THEM JIMHHAM
Cpe/IH IOJIOBBIX KOHTYpPOB.

[MTpu Hanuumu neperekaHus TPYHTOBHLIX BOJA B Oaccedine peku
VUUTHIBACTCH BesMuMHA £Ar W COCTABAAETCA KapTa 9TOH BEJHYHHBI,
KaK yKa3aHO BhilE, ¢ Henoab3oBandeM dopmynsl (184). B npaesyio
yacTh opmynwt (195) nobasnatot cnaraemoe — ZeAl, BuIMHCIAEMOE
MO JIAHHLIM pacyeTa BeTMYHHBI EA HA KaXKIOM 37eMeHTe MOTOKA 3a
NPOMEKYTOK BpeMenn Af nanuoro rofosoro nukia. Kapra rofosoi
peMuMHbBl LeA! Takke coBmelllaerca (HaknaabiBaeTcs) ¢ xaproi
BEJIMYMHEI TIMTAHHA CBEPXY M KapTOH HIMEHEHMs 3ANACOB IPYHTO-

BbiXx Bon IpAH nng olEeHKM TOPH3OHTAJBHOIO CTOKA Eg‘i—;:?—iﬂ.r,
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Puc. 21. Upadukn conin kodppuineHToB HHQUABTPAIMK OCA/IKOB € MOULHOCTHIO
JOHK AIPilMK IR p;lﬁulmu, PACIOTOKCHHBIX H IOTO-BOCTOKE cnpnncﬁcmﬁ HUCTH
CCCP:

1o omewaypenns; B XBUIRICKAE PAamisna: § aamonmaisise Teppack; 4 O cpeande anavenns Ko ws-

Wpen TOn MR AL TPAA T MR PEE B CY MR, 5 XEuAmicRol paBinne B CYrIHIERS B OReCKas,
# o mNOBRHA IRHKME  TEPPIC B NecKax)

O6zopubie  Kapmsl  ddeMenmos  Oaaanca  2pynmogslx 600 (B
Maciirade 1:100000 - 1:2500000) B oCHOBHOM TNpe/IHA3HAYAIOTCH
JUISL PErHOHANLHLIX OleHOK OBananca noj3eMuuX Boj GoJibiImMx
TEPPUTOPHIH, M3yHeHHS 3AKOHOMepHOCTeH (GopMHpOBAHKA NOJI3eM-
HOr0 CTOKA B apTeldaHckux ODacceiinax, s COCTABJEHHA PerHo-
HANLHLIX [HPOreosIOrHYeCKHX NPOrHO30B pexnMa Dananca Kpyn-
HbIX PErHOHOB M T. 1.

Cocrasiernne TaKMX KapT J0J%HO 06aiMpoBaThCs HA KOppess-
HMOHHBIX CBA3AX OeapasMepHnix Kod(duuuentos uHGUABTPALKMM

Zw At
aTMochepHbLIX OCA/IKOB le=---‘t‘;_- *100=n,, ¥ ucnapeHus rpyHTO-

ZuAd
BbIX BOJI K,,=—}_—-l[]{1=nu ¢ MOWHOCTBI 30HBI APAUHH Z H

FUAPOMETEOPOJIOTHHECKHM pAHOHMpOBAHHEM TeppHTOpuH. B 0bI1nem
cnyyae OanaHcel TpPYHTOBRIX BOJI COCTABIAOTCH Ul JIODBIX JieT
(ronoseix uuknos). [lpu 3TOM ykaszauHsle Ko3hhUUHEHTH BbIMuC-
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Puc. 22, lpadmk cpadH OTHOUWICHHA NHTAHKHA TPYHTODWX BOJ K HHQUALTpatuu
OCAJIKOB AN CPEINErO N0 BOJHOCTH TOMAA € MOWMOCTRIO 30HBL AIDATIHM:

Feopom anmomsnnees teppoe; 2 - um Mesaypedid; J o Xeasotekofl  pasionna; -8 < cpeanie
avenn  ormomermil LM aew (4 - aaaoniaanies  Teppic B seckax, S memaypetsil—n  oyrammrnx,
6 XnaAMnckol paniiMib — B CYTANNKAX 0 I8CKiR)

JHIOT A JAHHOTO Toja i, Ui KOTOPOTo MCMOJb3YKOTCH COOTBET-
CTBYIOLUME FOJIOBBIC CyMMBbI ocajuxon X, undmuabtpaman (Zw,At),
u Henapenuns (ZuAd),

Ommako, YUHTHIAAS HELOCTATOMHYIO HIYMEHHOCTH peXHMa 1oj-
JEMHBIX  BOJL B MHOTFOJIETHEM paspe’e Ha pajie  oDWIMPHBIX
TEPPUTOPHIT  TIOBEPXHOCTHLIX M NOA3EMHBIX  BoAOcOOPOB, MOXHO
NpUATH K BBIBOAY O nesecoo0pasHOCTH WadMHATB KapTorpadupo-
BAHHE €O CPeAHEeMHOTONETHHX DanaHcoB MOJBEMHBLIX  BOJ, JUIA
KOTOPBIX BENHYHHON TOJOBOIO HIMEHEHHS YPOBHA TPYHTOBBIX BOJT
MOXHO niperebpeus, 1. e. cuuTath Benuuuny LAH 3a ron pasuoil
Hyto. Tlocne KaprupoBaHus HOPM NMTAHHA H CTOKA BO/ Cledyer
BLIMHCIATE BEPOATHBIE OTKIOHEHMS OT HHX.

Wimocrpaumeit  pervoHanbueix  ceadeit  kodppHuUHEHTOB HH-
$puaLTpanHK 0ca kOB ¢ rayGHHON KO BOMBL, T. €. KpuBLIX 1, =f(z),
ang toro-pocroka enponeciickoi wactu CCCP  mMoxeT clyknth
puc. 21, 1ot rpadMk COCTaBJEH MO MAHHLIM pacdeTa JEMEHTOB
Bananca pexuMHbIX Habronenuii 3a xonebanueM ypoBHS TPYHTO-
BeIX BOA B cpeaned vactw TlpukacnMilCkod HW3MEHHOCTH, Ha
Bosro-lonckom u  Tepcko-KymckoMm  mexaypeusax M Uephoix
semasnx B Ilpukacnum.

IMpencrasastoT uHTEpEC M rpadMKH CBS3H OTHOLLICHHSA BETHYMHBI
MUTAHHA K BeJHuYMHE WHOMIBTPAUMH OCAJAKOB JUTH CpPEIHEro Mo
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BOJIHOCTH TOJlda ¢ MOIIHOCTBIO 30HBLI aspauuu (puc. 22). VkaszanHoe
OTHOILLEHHS 3aNHCHIBACTCA B BHIOC

v 2 [0, (196)

rae (EwAr),—rojoBas HOpPMAa NMUTAHKA TPYHTOBLIX BOJ CBEPXY LIS
pacueTHoro yuacrka; (Zw,At),-—roaoBas HOpMA HHPHABTPAIHM
OCA/IKOB JI0 IPYHTOBLIX BOI Ha TOM € Y4Yacrke.

M3 sroro rpaduka cieayer, HTO NP OJHMX M Tex Xe raybHHax
Jo  BoAbl  (3—5 M) wMcnapeHMe MMEET MEHBLILEE 3HAYCHHE B
(GpopMHpPOBAHMH NHTAHHA W CTOKA B YCIOBHAX MNECHaHOTO pazpesa
30HBl  @%pallid W BOJOHOCHBIX [OPH3OHTOB, 4YeM B  YCJIOBHAX
cyramuncToro crpoenus (reppacet  pex  Tepeka, Kymbl u ap.).
Tosromy yke wa raybume 4--5M OTHOCHTENBLHOE TIMTAHME
TPYHTOBLIX BOJ LTS necuanoro paspesa O6imsko k 95-—100% ot
Beanuunel  HHpuabTpauud. Ilpu necrpom cocraBe BOJOHOCHBLIX
NOPOA M 30HLI ApAlMK (CYrINNKH, neckl Ha XpanelHCKOH paBHiHE)
ITOT KOIPHUIMENT JOCTHrACT TOH e OTHOCHTENBHON BENHYHHLI
TONLKO NpH raybunax go soast 9—11 m.

Haxkoneu, npn cyriuMHHCTOM C€OCTABE 30HBI AIPAUMH H BOJAO-
HOCHBIX TOPH3OHTOB (Mexaypeubs Boaru, Jlona w apyrue paitonsi)
HCIAPEHHE TPYHTOBBLIX BOJ NOJHOCTBIO TPEKPANIACTCA H OTHOCH-
TENLHBIC BEAHMHHLI UTAHUA JOCTHIAIOT FDO Yo npu raybmnax o
Bofbl 12—13 m.

o dannbis MIO20MUCACHHBIX PACUCINOE BEAUNUN UHMENCUBHOCMEN
HH[ﬁHII‘MHpﬂHI.*H Ocaoroa H'l ) H{"Hﬂf}l‘,"uh‘f‘i prH'.f'.'IﬂﬂH.l‘ 800 i,
BLUTOJHEHHBIX 110 PEXUMHBIM HAGIOACHHAM € NOMOLILIO AHAH-
THYECKOTO MeTofa, dax waciu meppumopuy CCCP npouseedena

Koppeasyus  kosdiiuyuenmos 1, m‘f”_“}m.- 100, A, = iz..'fﬁ:.- 100 ¢
1-‘|

MOIIHOCTLIO 30HKE aspanmu (puc. 23, 24) [5].

JLnst rpYHTOBLIX BOJL LEHTPANLHBIX, CEBEPO-3ANAANBIX PAHOHOB
epponeiickoit actu CCCP, prkmovas [Npubanruiickue pecnybamku,
koapunment xnpgenmmu BeJIMuMHBL g M, © rnyGuHoit no Boaw =
cocrapui r=—0,78 (npu n=>51, rae n— 4HCI0 NApP KOPpEIUPYEMBIX
BENWYMH), M AuA cBasm gk, ¢ 2 r==0,62 (npu n=37). Ilpu
pacyeTax YKa3aHHbIX chgupmmenmn Opasucs  BelYMCHEHHBIE B
NEMEHTAX TMOTOKA TOAOBBIE CYMMbl HHPWUILTPAUMK  OCAJIKOB,
HCIIH'[}EHHH FPYHTOBLIX BOOd H TOJ0OBLIC CYMMBI ﬂ.'l’MﬂC{i}EPHHX
ocankos. Ilpn TakoMm e awmanude pe3ynasTatoB Danancosbix
pacueToB 10 10ro-BocToky epponeiickoit teppuropun CCCP  me-
nonsL308aHO 40 pacyeTHBIX TOAOBLIX 0asaHCOB IPYHTOBLIX BOJ B
pa3’HBIX NYHKTAX H 33 pa3Hble [obl,

Kosbbduument rogosoit cymmbsl MHPUILTPAIMH OCajIKOB /I
LUEHTPAJIbHBIX W CEeBEPO-3aMa/IHEIX PAifOHOB eBponeickoil 4acTH
CCCP, sxmouas [Tpubantuitckue pecnybnukn, ceszan ¢ raybHHOH
A0 BOABI Z chelylolMM obpazom:
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Puc. 23, Koppeasuma weaminn lgn., (a) u lgh, (6) ¢ rayGunoil 1o BoaR 2 ANS
AMONON, PACTONOKCHHLX HA cencpo-3anase esponeiickoit wactn CCCP, pKmovas
pubanTuiickne pecnybankn (1), Ha wro-poctoke esponciickoil wactn CCCP (2), 8

NMurosckoit (3) w beaopycckoit CCP (4)
Ny, =exp (3,380 0,294 z +0,476). (197)
HUndunsTpanmonnsiii koadduuMeHT rojoBoro McnapeH4s rpyH-
TOBBLIX BOJ JUIS TeX 3Ke TeppHTOpHi
A, =exp (5,02-0,522z 4 0,506), (198)
. _ ZuAd
rmoe :II—H“E—“I&‘E 100.
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Puc, 24. 3aswcumocts  yepeawewnnx  xodddmuncntos (K) anementos  Ganawca

II?}'HTUHH! RO OT MOIHOCTH  JOHLI  AIPAIHN IR COBCPO=IAnang, BKIIOMAR
pubanruiickwe pecnyGrukn (a) w wro-soctok enponefickoit sactw CCCP (6):

f=3— wosfpumenin (F WmpOILTROUNE  ocanEon .. 2 HCOIDEHHA Tylllnmi won K., o mavanmm
FPYHTORLY BOJ CREPAY HAH BOCOOHENHA DOaMEMIOT0 erda li'.nl:.Il - Kok o snope noakeMiore CTokd
{4 Bocnogicind, §  pACKoSORANiNE APKTOED T3 ECRAPEEe)

Ha ocnosanuu  yKazanusix — 3a8ucuMocmest  cpeonux  8eauqun
uccaeovemurx Koyffuyuenmos om eavbunm o soowr (6e3 yuera
NONPABOK) ObiAu nocmpoenst 2paduku YCPeHEHHBIX 32 MHOrOJIeTHE
m::ngqmuucirmn FOAOBLIX CYMM HHPHALTPALMM OCAJIKOB, HCNIAPEHUA
IPYHTOBLIX BOJ COBMECTHO € OTTOKOM BJard B 30HY adpanuu,
HIMEHSIONMXCS o TnybuHe UM CeBepo-3anaja, 3anajia u 1oro-
poctoka esponeiickolt wactu CCCP (puc. 24), Koppensauuonnsie
sapucumoctn GanancosbiX KodGdHuMeHTOB OT rAyOMHBL [0 BOJbI
ana apyrux  paiionop CCCP panm B pabore [5).

ZuAd
Koaduuuent ucnapenus rpyHTOBbIX BOJ K"=£r , B3ATHIA MO

OTHOILIEHHIO K OCAJIKAM PACYETHOTO roja:

K=", My (199)
a4 KOADOUIMEHT NUTAHHA TPYHTOBLIX BOJ CBEpXY 3a TOT e roj
coCTaniseT

_IZwAr _ Zw At IwAd

K e e e W Ty K (200)

IMonyuennsie w3 ypasuenuit tuna (197), (198) n (200) xosddu-

UHeHTb! (6e3 nonpaBok) My cp Aucp M Kyyep ANS KaXkioro paiona

CCCP, no cymecTny, npejicTapiasior cobol HOpMBI 3THX KOpdu-

OHEHTOR 3d MHOTOMETHE MO NMACLIAIH, HCI'IGJ'II-Z]-'_',"EMI-.IE I'IFI-H KHPTCF-

rpadupoBaHuK 2MeMeHTOR 0ananca rpyHTOBEIX BOJA. DTH K0a-

HIMEHTBI B JanbHefiuem Oynyt obosnauatees Tak: m,, o=K, o

HD; me
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Jins HOpMBI (CPE/IHEMHOTONIETHErO 3HAYEHHS BO BpeMEHH M JUIA
JAHHOTO PErHOHA) OTHOCHTEJIbHOH BENMMHHBI TMHTAHWUSA TPYHTOBBIX
BO/J CBEPXY WM BEIMYHMHBLI NMONOJHEHHA MOI3EMHOTO CTOKA JICHCT-
BUTEJNILHO COOTHOIIIEHWE

( Q? '::".l )
Ko =K o= i,ﬂ - Loy =K (201)

rae maaekc «0» obo3mavaer HOpMY.
Jns onpenenenus cpelHEMHOTOETHErO pacxoja NoA3eMHBIX BOJ
B 3aMBIKAIOIIEM CEYEHWM MOToKa HeoOX0AMMO Ha kapTe pacnpoct-

panenus K,q=f(z) namepurs niomanu nosueit o; ¢ pa3nbIMKH 3naye-
HUAMH Ko dHuMenTa Ko M BRIMHCINTE Pe3yibTatel no dopmyse

E K'nI;UJJ
iy 202)

rae o;—niomanbk rpajgaudn Aannoi menwunnnl K,o; ma kapre;
n

Lw;=Q-—obmas nnomans Bopocbopa; n— ¥ucno rpaganuii xo-
1
sppuumenta Buyrpn xonrypa Gacceiina,

B pabote [5] npoananuivupoBanbl Koppeaayuonusie cea3u eeau-
YU RUMaNUR  ZPYHMOSIX 600 ¢ pewnbiM  cmokom & Baccetine
p. K YRASUHK, pnajtatomeii ®  p. Kngsaemy,  bacceiin  nomansio
50 km? cnoken QMIOBHOrAAUMANLHLIMA NECKAMM MOLIHOCTLIO J10
30 M, Habmopareasnbie ckBa®uibl OLIIM PACTIONOKEHBI B CTBOPAX
Mo TOTOKY [PYHTOBBIX BOJ € PACCTOSHMAMH MEKIAY HAMHA
0,8—1,5 km; cpenusa raybuna mo soant 3,1 M.

[lo 3Ha'-t¢1mﬂM Moayseil peunoro croka (3a nepwoa 13 ner)
(=M rooBOMY  HIMEHCHHIO 3anacoB TPYHTOBLIX BOJ
{'-.—pApH} NOJIYYEHO YpaBHeHHE Pperpeccuu

y=0,324x+5415+1,17. (203)

Koapduumenr woppensuuu r=075, cpennexkpaaparnunas no-
rpetmHocTs nocnejanero m,=0,118, uncino nap 3nadennii (x, y) B
KOppenupyeMbix pajgax n=I14.

Haxoxnenue persoHaJbLHBIX 3aBHCHMMOCTEH peXHMa TPYHTOBHIX
BOJ OT CTOKA PEK NO3BOJNSET COKPATHTL 4YMCIA0 HabmiomarensHBIX
NYHKTOB (CKBAXMH) HA NOJI3eMHbIe BO/LI uiu obopygoparh 3a cuer
HHX JIONOJNHHTENILHO HA HEH3YHeHHBIX BO/oCDOpAX AHANOTHYHBIC
MYHKTHI,

MeHee TecHas KOppeaAnMs OTMEqa/aCh MeKay romaoBLIMH
BETHYHHAMM NHTAHHSA TPYHTOBBIX Boj IZwA! u pevnoro croka Y,
Kosbduumenr nuueiinod xoppensin AIs yKa3aHHBIX BEJIHYHH W
nepuoga nabmogenwmii cocrasun r=0,64; cpennas KpanpaTHuecKas
norpewnocTs nocneadero m,= +0,158, ypaBnenue perpeccHu
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»=0,0369x+4.918+ 1,73, (204)

rae y= MP; x=XwAfl.

Maa noodzomosku HEXOOHLIX OaHHLIX K CcOCMAagAeHuto o0030pHbIX
Kapm e Menmos baaanca 2pyumossix €0d 6onblIOEe IHAYSHHE UMEIOT
HCCIIENIOBAHMA KOPPEISIHN HOPM NMHTAHUA TPYHTOBLIX BOA ¢ THpO-
METEOPOJIOTHHECKHMH (DakTOpaMH, a TAKKE OIEHKA H3MEHYHBOCTH
21IEMEHTOB DalaHca TPYHTORKIX BOJT BO BPEMEHH M B ipocTpancTBe [5].

Hopma nuTanus rpynToBLIX BOJ CBEPXY Ui Joboro yqacrka cy-
iy onpenensierca U3 ypasuenus tuna (157)npu Dy =0, D, =08 BunIE

(wAL)y=Xg=Zg= Yacatr (205)

rne Z,- HOpMa CYMMADHOIO HCMAPEHHA C TOBEPXHOCTH 3a
“BLIMETOM KOHJACHCANIHH BOASHLIX TAPOB HA NMOBEPXHOCTH W B 30HE
arpanuu; Y0 - HOpMA MOBEPXHOCTHOTO (CKJIOHOBOTO) CTOKA C
JAHHOH TEePPUTOPHH.

B epennem 3a Muorosierve WIMEHeHHs 3ATACOB NMOBEPXHOCTHBIX
BOJ/I M BJIATO34MACOB B 30HE A Paiyu NPUHAMAIOTCA PABHLIMH HYJIIO,
TAK KaK B MHOTOJETHEM PAAY BCTPEHAIOTCH TO/NBI ¢ MONOKHTEN b
HBIMH H OTPHUATE/ILHLIMHK 3HAYCHUAMM Benudun Dy w D, (unpexc
«0» o3mavaer HOPMY JNAHHON BEAHYHHBI).

bespasmepusie  koaddpuimenTs

K,=Xo/[(Xo—2Zo) K,=Y,0/Xo u Kz=24/X, (206)
CBA3aHbLl Mexay coboit cnenyoumm  obpasom:
I K,=1
KP=E;: Kz=""k- " Kz'l"xp": I. {20?}
rne K,—xoapdunuent Oeccrounoctn yuwacrtka (paitona) cyumm;
K,— xoadduuuent pednoro croka; K;— koadhunment cymmapuo-
ro HMcrnapeHus.

Tak Kak MCXOHBIE JIAHHBIC 110 WIEMEHTaM BoAHOTO Danmanca X,
Loy Yooy B Y, B3Il HA OCHOBAHHM IKCHEPUMEHTAIBLHBIX
onpeneaeHnit, To noayuaeMan w3 ypasenns (205) Beanuuna HopMLI
TMUTAHKUA TPYHTOBBLIX BOJL CBEPXY NPHHUMAETCH TAKKE M0 IKCNEPH-
MEHTANLHLIM JAHHBIM. B COOTBETCTBHH € THM MBI MMEEM NpPaBo
Gespasmepubiit x03hdUUMEHT NUTAHKS TPYHTOBBIX BOJL

-ru"zg - Ynnll.'l
Xo
CYHTATH CPE/AHEMHOIOJIETHHM NOKAZATENEM BEJIMYMMHLI  NTHTAHMA,
KOTOPLIH BLIMHCISIOT 10 IKCHEPUMEHTANBHLIM JIAHHBIM [ Kpyn-

Horo sopocbopa.
B pabore [5] onpenenenst xodpduumMenthl KOPPensuUH BEIHIHH

(208)

Kw: Oaxen =

X,
Kuoowen M ° - 08 cpenuux pek Gacceiinon mopeit: Beoro i
07 &g

bapenuesa, banrtuiickoro, Yepnoro u Asosckoro, Kacnuiickoro u
sanagHod 4acru Kapckoro, a rtakxke p. Bonru.
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Puc. 25, Tpaduxn cossn  xoxpdHIUMEHTOB DHTAHHA TpyHTOBWX BOA ¢ oOpat-
noll pennunioil koxpduUMEHTa pevHOro CTOKE MO [JAHHBLIM KODPPEaAlMK  OBYyX
MEPEMEHHBIX BEAHMHN (1) H MO PORHMHBIM JanibM THIPOAHMAMHUCCKOTD BHATHIE
(1) ¢ ywerom nONpaBoOK HA OCHAKH JIA  peunwx Gaccefinom, Haxoaauluxes »
Dacceftinax  Mopei:

I ~Beaoro w Bapeniema; 2 - Baamwhexore; Jo-Meprote w Amwmcsoroe, 4 - Kecnkfickors: 5 -— Kapororo
(vanannss wwevL), & po Bosin

Ha pue. 25 nokasanel pe3yibTaThl pacyera YCpeJHEHHOro no
momand ¥ 8o BpeMenu  kodpduumenta K, OnpeaesneHHoro
AHAJTUTHYECKHM METO/IOM, HCXO/IA M3 JIAHHBIX PEXUMHBIX Habsrone-
HHH 3a TPYHTOBBLIMH BOJIAMM,

[Mpu uucne nap n=84 3nadennit K .0 1 }-‘H‘- -~ ObIn noJiyueH
0 =0
kodpuuuent koppensigin r= —0,835; cpeanss norpeuiHoCcTh Mo-
cienrero m, = 10,032,
Ypasuenue perpeccHH WMeeT BHJ

X
Kwrﬂzucn e u! i23 — {]1{)[}9? TR E i G,UZZ {2{]9)
Xo—2,

Conoctasnenue  koppemupyemoro  kodhguumenta K, ouen - €
pacueTHBIM 3HadenneM Ko, MOJYYEHHBIM 1O PEXUMHBIM JTAHHBIM
IS KPYUHBIX perHonoB (cM. puc. 25), ykaswiBaer Ha uX Osuskoe
CXOACTBO. DT0 OOCTOATENLCTBO OTKPBLIBAET BO3MOKHOCTH LIHPOKO
paCnpoCTPaHATL MO TEPPHTOPHH KOIPPUUHEHTHL MHTAHUA [PYHTO-
BLIX BOJl, MOJIYMEHHBIE MO PEXHMHBIM JIAHHBIM,

[Monysuenuuie 3aBucumoctu pesmuun Ko, 0T —- “-- WITH

L}
CCCP u cocrasmeHus 0030pHBIX M CXeMATHYECKHX KapT MHTAHWSA
TPYHTOBBLIX BOJ CBEpPXY [5]1.]
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Ilpu  pecuonaibHol  oOyenke UIMEHHUBOCMU 60 BPEMEHU U 6
npocmpancmee Igemenmos bataxca epyHinogbix 600 WCNONBL3IYETCH
MACCOBBLIH MaTepHall 0 PeXUMHBIM Hal/TH0IeHHAM, TTPOBOIHMbBIM B
Pa3HbIX NPHAPOAHBIX VCAOBHAX H B TedeHHE pasau4Hbix jaeT. [ns
pElﬂEHHﬂ. Bﬂﬁpﬂl'.‘a ob HIMEHYHBOCTH BEJIHYMHH 3THX JIEMEHTOB
Haubonee Npurojied BapUAlMOHHO-CTATUCTHYECKHH METOJI, B 4aCT-
HOCTH, METOJI MOCTPOEHMA KPHBHIX O0ECTEYEHHOCTH HCCAEYEMBIX
BEJIMYMH, DTOT METO/I NPUMEHAJICA B LEHTPA/IbHBIX, CEBEpPO-3ana/i-
HBIX W HOro-pocro4nnix padonax esponeiickoit 4actuw CCCP,
prmovas [Mpubanrtuiickue pecnyGnuku.

[To pmannwbiM HaOnroseHKit 32 W3IMEHEHHEM YPOBHA TPYHTOBBIX
BOJA Ha CeTH CKBaXHH (no 51 yyacTKy-—B UEHTPANLHBLIX M
cepepo-3anafHpX paifionax u no 40 yuactkaM B Oro-BocTOYHBIX
paoHax) AHAJHTHYECKHM METOMOM Olpe/iecsieHbl BeaudHHubl 1gT,
38 OT/IeJbHBIE TOJbI.

[MokazaTens TOYHOCTH WCXOAHBIX JAHHBIX /I8 9THX PErHoHOB
cocrapun  4,1-+4,5%, roahduunent papuwanuu 28,9—28,2%.
Peaynbrar takoro amanuza wsoGpaxen rpaduuecku ma puc. 26, Ha
OCHOBAHWH JTHX JAHHBIX MOMHO CAENATH CHEAYIOIUHE BbIBO/IbI.

l. Kpusnie obGecneyennocty peamuun lgn,, Oau3kn K npsmbim

AMHUAM, & BEJIHYMH 1), ——K CTENCHHBLIM (YHKIUAM,

2. Tak xak Bepxuuit npenen pennuunn 1, — 100% or ocaaxos,
TO MOAL30BATLCA AaHHbiM rpadukoM nenecoolbpasio B npegenax
5—95%-noii obecneveHHOCTH.

3 Maxkcumanbiblit pasmax kosebannit koapduuHeHTa TOAOBBIX
BESMYUH HHOUILTPALMH, NPOUCXOAALIHX TIPH COBMECTHOM BJIMAHHH
CMEHKI BOJHOCTH JieT M [ayOGMH 10 BOABI HA Pa3mbIX 2JEMEHTAX
penveda u npu  aApyrux  dakropax, pased |2-kpaTHOMYy IS
HEHTPANLHBIX U CeBEPO-3aNafiHbIX U 14-KpaTHOMY JUIS 1Or0-BOCTOY-
Heix paitonos esponeiickoit vactu CCCP. Tlpu sroM MuRMMaTBHEI
VIS MAJoBOAHOrO roja npeaen roro koadpduumenta (4,6 — 5,5%)
B3AT npu obecnevennoctu 95% (nosTopseMocTs-— o/H pas s 20
ner wan oaun u3 20 BApMAHTOB) M MAKCHMAJIBLHEIT npenen ans
MHOTOBOJIHOrO rojia (35— 76%)~ npu obecnevennoctn 5% (Takmxe
oani paz B 20 ner).

4, MakcuMaibnoe orkinonenve koadduimenta unduabTpaunu
OT  CPE/IHErO 3HAMEHMA A UEHTPAjbHBIX M CEBEPO-3AMAHBIX
paionos cocrapaser 55—13,9=41,1%, a oro-socrodnpix paioHOB
759 —17,8=58,1%. MakcuManbHbie 30a4EHHS BEJMUHH T, BIATH
npu 5%-noit obecneyeHnocTy,

5. Cpennuit muoronerhnil koadduument romosoit MHpUALTPA-
IIMHH  OCAJIKOB JUIA HEHTPANLHBIX M ceBepo-3anajHelX paloHOB,
cocrasiaromni 13,9%, oreeuaer cpeaneit rnybune g0 Boani 2,6 M, a
JUis KOro-BOCTOYHBIX padoHoB, pasublii 17,8%, coorsercrByer
cpenuHeil rinybune 4,4 M 0T NMOBEPXHOCTH M ODECTIEYEH NPHMEPHO Ha
50%. Dror KOIPPHUMEHT MO BAHSHHEM COBMECTHOrO BO3CHCTBHA
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Puc. 26, Kpupsie obecniewenmoctu Ign,, ([-2) u n,, (3-4) ans pasiminpx
paiionon enponeiickoil suctn CCCP:
{ — cenpepoaanuiore, sevowas  pebasTrckne nylamkn; 2o I0To-BOCTONHOTS, - UEITpAABHOTe W

cenepo-annamiors, sodan Tpnbaniuficene peenylummei; 4 BOQo=BoCToNnors,

poo o obenesenioe Tk

WIMeHeHHH BoHoCTH NieT ¥ Tay6HN 10 BOALI NpK 06ecredeHHOCTH B
5% ypennwuupaerca noutu B 4 pasza. Ipu nepexone ot obecreyen-
woctu 50% (1 pas » 2 rona) k¥ obecnevennocrn B 95% (1 paz » 20
net) cpeauuit rooBoit kxoahduument UHGUALTPaUUK YMEHbIIAETCS
nouTH B 3 pasa,

Eciiu o6paTuTLCA K IMNMPHYECKHM YPaBHEHHAM CBA3H K0I(Ddu-
unenta unduabTpanuu ¢ rayouuoi no soast [em. dopmyay (197)],
TO NErKO 3aMETHTB, YTO CPE/IHME pacveTHbIC OTKJIOHEHHA 3TOTO
kod(duumenTa o1 CpeHEro 3a BeCh PAJ IHAUCHHA ONPEE/IAOTCSA
cpesHeit oMOKOH YpABHEHUS perpeccHu. ITH OTKIOHEHHSA YK bl-
Batores B npeaenst 20-—90% o1 BeAHUMHBL OPJIKHAT PACCMOTPEH-
Hoi kpupoit obecnedennoctu (cMm. puc. 26).

Takum 06pa3oM, NOML3OBAHKE CPEHEH NOTPEUIHOCTLIO ypaBHE-
Hus  perpeccun  THna (197) mnosposseT  YYMTBLIBATL HATA30H
H3IMEHEHHUI BOJHOCTH JIET W OJAHOBPEMEHHO H3IMEHYHBOCTH THJPO-
T€OJIOTHYECKHX YCIOBHIE HHBHUILTPALMH OCAAKOB C NOBEPXHOCTH [1A
NAHHOTO peruoHa.

IMpuseaennsiii Boite rpadgux obecneuennocty penuann Koadpu-
uMeHnTa MHPHUILTpAnMH ocaskoB (CM. pHC. 26) MOXKET CHYKHT A
BHECEHMS NONPABOK K CPe/Hell BEAMUMHE T, ., NONY4AEMOH W3
ypasuenus (197), ana yuera 3ajaHHOM 06eCreUeHHOCTH.

Hanpumep, 31as HopMy k0d(duimenTa WHOUILTPAIHH 0CAAKOB
Mw,0 M MOAYMBHBIH Kod(duument Hckomoit Bemmannnt K =f(p),
rae p—obecnedennocts koadduumenta unduabrpaunn (%), koto-
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peiit GepyT, 3uas p, w3 pacdernoil Tabmuubl [5], HaXoaum 3HadeHHE
koopduumedta HHDHIBTpauMKH 3agaHHol  oDecnedeHHOCTH 1O

dhopmyne
"‘Iw,p=Ksle..m (210)

rAe My, KodQduimenr rogosod HHGUALTPAIMM OCANKOB 3a/1aH-
Hoit obecniedennoctu p, %; K,— Moayibhbiid koahdmuuent toi ke
obecrie¥eHHOCTH p; M, o—HOpMa Kodpduumenta romosoit wm-
DHILTPALHH  OCAJIKOB,

Hpu cocmagaenuu 0630pHbIX KaApm d1eMenmos Hatarca 2pyHmo-
6bIX 00 MCNONBLIYIOT YKa3auuble Bbllue Oespaizmephsle Kod(du-
uuentel K, K, v 1 ap., a Taxke pafioHHpoOBAHUE TEPPHTOPHH 1O
BEAHYHHE aTMoc(epHbIX OCa/JIKOB W rayOHHAM [0 BOJBI

JIna KpynHeiX TeppHTOpHi, BRJIOYAIOUMX B CebA HECKOILKO
GacceiinoB cpemuX pek M pasHbic JanMuadTh, CTPOAT KapThi
BEMUHHL K, = FXH?" C 210#1 HeNBIO HCNOABLIVIOT KAPThl HOPM

o™ £
armocepunix ocankos X, M CYMMapHOTO HCrnapenns Z,, a Juis
FYMHIHBIX PErHOHOB— peynoro croka [, Macwtab rtakux xapr
TOT XK€, MTO M JUIA COCTAB/IAEMbBIX KAPT HOPM TNMUTARMA TPYHTOBBIX
pos (EwAt),.

B npouecce cocrapiends TAKHX KAPT COBMELIAIOTCH KapThl
OCAIKOB M CYMMapHoro ucnapeHnus. B Toukax nepecevenus H30-
JIHHWH HOpM  OCU/IKOB H G}"MMEPHDI‘G HCTIAPCHHWA BLIMHUCIAIOT
nadenus koddppuumenra K, Ha ocnopanum taxux nocrpoenuit u
PACHETOB BLIACJIAIOTCH PAHOHBL C TEMH HMJIM MHBIMH [PaALMAMY

X
BEMUMHLL K, = - '-'? ;
0TS

Hanee, nonwiysck rpadukoM CBA3M K“"“df(:i’}“z') (cm.
0= &0

puc. 25), IS KAMN0r0 BBIASJEHHOrO no Beauuune koddpuumenta
K, raapomereoponorudeckoro paitoma ¢ ykasamnoro rpaduxa
CHUMAIOT coOTBeTCTBYlOUee 3navenme K, Takum obpazom,
NOAYYAIOT Kapry CPeIHEMHOTOMCTHHX OTHOCHTCBHBIX BEIMYHH
MUTAHKA TPYHTORBIX BOJ CBCPXY.

Hakomew, [uis nocTpoeHus KapTel HOPM [UTAHHA TPYHTOBBIX
BO/L (EwA 1), HeoOX0AMMO B KAk 10M paiioHe Ha npeablayieii kapre
ONpeNeNHTh aMana3ol (npenenst rpagaumit) Hopm atMochepHbix
0CaJIKOB W BBIYHC/HTE HOPMBI IMTAHHA TPYHTOBLIX BOJ 1o (hopmyne

(EwlAit)g=K,40X0 (211)

rne K, . ——Ko3pPHUMENT NHTAHBA TPYHTOBBIX BOJ, CHUMAEMbBIH C

rpagmka (cM. puc. 25); X,—HopMa ocankoB B JJaHHOM paiioHe.

A TEPPHTOPHH ¢ oOTCYTCTBHEM peKk KodpHuueHT K, 4.0

MOKa3LIBACT, KAKas HaCTh BbINA/IAIOLHX OCA/IKOB JIOCTHIAET YPOBHS

FPYHTOBBLIX BOJ NYTEM HHOHALTPALUKMHK C NOBEPXHOCTH NPH YCIOBHH,
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4T0 Xo>Zo. B yCnoBuax npesblllIeHHS CYMMAPHOTO HCNAPENHs HaJl
ocankamMu Z,> X, 2107 KOdpPHUMEHT BBIpAXAET OO YYACTHA
TPYHTOBBIX BOJ B 0DILEM pacXxoie BJACH W3 30HB ad’palMH Ha
MCHAPEHHE € MOBEPXHOCTH.

Bumecto dopmynst (211) gas pacdera HOPMBI NMHTAHHA TPYHTO-
BRIX BOJI CBEPXY MOKHO BOCMHOJIL3OBATHLCH (opMyIOH

(ZwAl)o=K\awlyo (212)

Zwii
rae Kiyaw= [}; -—'}."}:
MATAHHA TPYHTOBRIX BOJI, BIATHIH NO OTHOIIEHHIO K HOPME PEYHOro
croka; [ o— HOpMa PpedHOI0 CTOKA WM pasnoctn X,—Z,.

Buiuucnenue 3navenmit  penmduumt K ,,0 nNpoM3BOAMICE N0

thopmyne

- yCpenHeHHBI 3a Muoroserue xodhduument

% X I:En'ﬂr:l
=K g b L 213
WA whtD Xu"'zg xn_zu { J
[Ipu pacuere kodppuuueHTa HOPMBI NUTAHWUA TPYHTOBBIX BOJ
CBEPXY nocTynaem caeaylonmm obpalom.

[pu  HaaWuHu  padee OnpeneseHHoOR  CBAIN  HHHIBLTPALMHK
OCA/IKOB, a4 TAKKE HCNAPCHHA TPYHTOBBIX BOJ €O CPeHEro10Boi
rayOuHOi 10 BO/IBI BHIOUPAIOT COOTBETCTRYIOMIYIO IMIHUPHYECKYIO

Tw, A A
GopMyny nns BenuuMn 1, o= {—";, flo H K= ';1‘:'; "-" nogobuyo
0 1]
ypasuennsm  (197) u (198), nanee no pasHocTH KX HAXOJAT
CPeNHEMHOTONETHHH KOIPPUUMEHT NMUTAHKA FPYHTOBBIX BOJI CBEpXY

meu=rlw.n“xun=‘—'k; =, (214)
L]

Dra dopmyna ananornyda Gopmyne (200), Ho BuIpakena anas
HOPM ee cllaraeMaix.

JLis Kasaoro ruapoMeTeopoaorHHeckoro paiona (¢ onpeaeen-
HOH  BesuduHON Muan rpapaumeii koadduumenra K, o= X—Xi’?- 7

0o =0
KpaiHUX 3Ha4eHud Beamuutnl K. ,0 PACCUMTHIBAEM HCKOMBIH
koapdumenr no dopmyae (213).

B uensx ycranoBieHMs pernoHabHbIX 3akomomephocrel dop-
MHUpOBaHus Oananca noA3IEMHBLIX BOJ B npejlesiax KPYNHsIX Npupo-
HBIX 30H, OUEHKH BOAHOrO OaiaHca M NOJ3EMHOIO CTOKa CHCTEM
ApTe3HaHCckuX OaccefiHOB M pPEIICHHS 3471249 NO NPOTrHO3Y WIMeHeHUI
BO/IHBIX PECYPCOB B PErHOHANBHOM IUIAHE BECHLMA BAKHBL cXEManii-
yeckue Kapmoel pezuonaitbioco dadarvca nodzemusix oo [5), cocras-
naemeie B macintabe 1:1 000 000 w menwue., Meronuka coctapne-
HHA TakKHX K4ApT, MUIOCTPUPOBAHHAA TpPHMEpPAMH, B Ka4ecTpe
obpasna nana B pabote [5].

129



,[[J'IE MNOCTPOCHHA CXEMATHYECKHX KapT NOHTAHHA B EKa“eCcTse
HCXOJIHBIX  HCIIONB3YIOT KapThl PAHOHHPOBANMA TEPPUTOPHM B
macuirabe 1:1 000 000 u menbue (rHAPOreONOrHYECKHX CTPYKTYD,
reoMopOIOTHH, PACTIPE/IC/ICHHS OCAJIKOB, HCIAPCHHH, PEYHOIQ
CTOKA, NOMIEMHOIO INHTAHMA []EH}, 4 TAdK¥Ke CHCTEMATHIUPOBAHHLIE
no paiioHaM H perHoHaM MHOTOJIETHHE Jlanubie 0 pexume, DanaHce
CPYHTOBLIX BOJ B BHIE aGCONMOTHBIX BEJIMYMH M OTHOCHTENBLHBIX
(DespasMepHbIX) K0dDPHULHEHTOB NHTAHHA TPYHTOBbIX BOJI, OTHECEH-
HeiXx K ocaakaM K0 W pedHoMy c¢roky Kiyao. [lTogoGro
COCTABJICHHIO  0030PHBIX Kapr DaJiaHca, HPOH3BOJAHTCA  THIPO-

X
METEOPOJIOIHIeCKOe PailoOHUPOBAIIHE 110 BeJTHYHIE % "2- W peHHOMY
0 =g
CTORY.
Jlna xax10if 30MBI MAM  perMoHa  onpefesat Koappuument

Y WAt
Koso= Q‘; L HeXo/is U3 rpadmka ceaszm sroro xodduumenta ¢
1]

BEJIHYHHOM = o (cM. puc. 25). JateM BRIMMCASIOT AHANOTHYHBI
07 &p

KOAPPUIMENT 1O OTHOIEHHIO K PEYHOMY CTOKY MM Pa3IHOCTH
(Xo—Zy) no ¢opmyne (213) u BeIOHpAIOT XapakTepHoe (Yacro
BCTpevaloleecs) aveHne nocneatero koaxgduunenta ana Kaxnoii
JOHMI.

Beanunny HOpMBI NUTaHMA TPYHTOBBIX BOJL B Npefiesiax 301kl
peruona  suiuMcasior no opmyne (212).

Kpome cxem pervonansnoro palioHMpOBAHMA TEPPHTOPHU 110

. J— e ___Xrl #1 i {I“'f"r]u 1 an"zl:l
koadduumentam K o= Vo2, (WA= g H IHAMCHWIO Y,
COCTARNAIOT CXEMbl  pacnpe/ie/ielus 30HANLHBIX TOOBLIX HOPM
MHTAHKA (B MM/TOJ1) FPYHTOBBIX BOJL CBEPXY, 4 TAKKE CPEAHEMHOTO-
NETHETO MOWAJHOIO NHTAHUA TAYOHHHOTO CTOKA MOM3EMHBIX BO/I
WIH  nepeTekanns IpyHroBbix Boa no seprukanu. Ilocneamee
PACCUHTBIBACTCH NPEABAPHTEILHO JUIH KAXJI0OH THAPOMETECOPOAOIH-
ueckol 30Hbl Win obnacru no Gopmyne (184). YVkazanHble cxembl
s vactu tepputopun CCCP paunt B pabore [5].

I'nasa 4

NMPUHUMIIBI PAMOHUPOBAHUA TEPPUTOPUI
Mo YCHOBUAM ®OPMHPOBAHMUA BAJAHCA
I'PYHTOBBIX BOJI

PaiionupoBanue TeppuTOpHH no  ycioBusM  (POpMHpPOBAHNMSA
Gananca TPYHTOBBIX BOJ NPOM3BOAMICA [/IA  BBLIJAC/ACHHS THIOR
aroro Oananca W onpenenenus: 1) CTeneHH HEOAHOPOJHOCTH Tep-
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PHTOpPHH B OTHOLHECHWW MEOJIOrHHMECKOT O CTpPOCHMA, Tﬂﬂﬂ-‘lﬂpg)ﬂﬂﬁrlﬂd,
penaseda, JHTONOIHYECKOro COCTABA BOJOHOCHBIX M ciabonponu-
IAEMBIX MOPOJ, H TPYHTOB 30HBI A3Palliu, pacnpeleieHns rayonu
JI0  BOABL, pPa3HLIX THNOB TMOAIEMHBIX BOJ W HX cBa3ell ¢
NOBEPXHOCTHLIMH H rAyDOKHMH NOA3EMHBIMH BOgamu; 2) ocobeH-
HOCTEH PeRHMAa CPYHIOBLIX, MEXINJIACTOBLIX H HATIOPHBIX BOJ B
ECTECTBEHHLIX M HAPYIIEHHBIX XO3AHCTBEHHOH JICATENLHOCTLIO
YCAOBHAX; 3) COCTABA W XuPaKTEpPad E€CTECTBEHHBIX (MPHPOAHBIX) M
HCKYCCTBEHHBIX (TEXHOI€HHBIX) QakTopos pexuMa Boj; 4) peponar-
HLIX obsactell NUTAHMA, TPAH3NTA, PA3rpy3kH TNOA3IEMHBIX BOJA H
COOTHOIUGHHA 2JEMEHTOB Dananca; 5) HCTOMYHWKOB LONOJIHEHHSA
FANACOB TPYHTOBRIX U MEXIUIACTOBLIX BOJI KAK B €CTECTBEHHBIX, TAK
W B HAPYIIEHHLIX VCIOBHAX, 6) €CTECTBEHHOID M HAPYIIEHHO-
Fo CTOKOB MOJ3EMHBLIX BOJ B PEKH, 03€Pd M KAHAIBI H HCKYCCTBEH-
HLIE JIPEHbI, BKAIOYAA BOAOOTOOP Ui BOAOCHAGKEHMA W OpoLle-
HUA; T) BOIMOKHOIO Pacxofd [PYHIOBBIX W MEXIIACTOBLIX BOJ
Hil CYMMAPHOE HCHAPEHHE M IPAHCIMPAIMID PACTEHHAMHM, BKIIO-
vas  poAonoTpedaeHHe  CENBCKOXOIANCTBCHULIMH  KY/ALTYPAMH, H
Ti

B saepucumoctn or macwrraba palloHHpODAHMA W €ro KOHKpET=
HOrO HAIHAYMEHMA, @ TAKKE CTCNEHH H3VHEHHOCTH JAHHON TeppuTO-
PHH COCTABNSIOT KOMIUJIEKCHYIO Kapry Bo/iH0o-0aiancossix paitoHos

JH pAL CHENMAILHBIX KAPT pacupe/iefedds no IIoua/ M seayumnx
(pakTOPOB M KAPT TWPOMETEOPONOrHYECKHX YCHOBHIL,

Benyuee mecro npH paloHMPOBAHMKM NPHHA/UICKU T THITHIAIHM
Dananca MOAIEMHBIX BOJL H YCTAHOBJICHHIO NPUHIMIIMATLHBIX CXEM
(Moaeneil) GopMHUpoBaHKS YTHX BOJ, KOTOPLIE ONpeaeasioT Bhibop
PACHCTHBIX METOIOB AHAIH3A PEAKMMA NOAEMUBLIX BOJ HA Pa3HbIX
CTAIHAX €10 MIYYCHHA,

PaccMOTpHM  BKpaTiEe BOIMOXKHBIE THUbL SasaHca TPYHTOBBIX
BO/l, KOTOpPhIE YCTAHABAMBAIOTCH B pe3y/bTarte rHAPOJAHHAMHYE-
CKOro ana/an3a pexumMa 9THx soj. Takoil anaani pexuma obbivHO
HPEJILECTBYET COCTABJIECHMIO PACCMATPHBAEMOH kaaccHQuKanuu u
KaprorpadupoBanuio THnos GaiaHca AN JAHHON TEPPUTOPHM HIIM
JUMMCTBYETCA C YK€ HIYHEHHBIX B JIOCTATOMHOH CTENCHH aHaJormy-
HoiX paionos (no JAdTepatTypubiM Adanubim). Tlp 51oM WHpoKo
MCIIOJIBL3YIOTCA TEHETHYECKHE CBA3M  Mew1y THnamu Oananca u
PEKUMOM TPYHTOBLIX BOJ, & TAKKE YCTOHYMBBIE CBAIM ODOMX ITHX
THIoB ¢ reomopdosiorueil, peasedom, auToorkeil nopon, raybu-
HAMH JIO BOJIbI M rHpoMeTeopoior HueckuMu dakropamu, 3HaHue
KOTOpBLIX HEODXOAHMO M0 BbIJIEAEHNA KOHKpETHBLIX THHOB OanaHca
IPYHTOBBIX BOJIL.

HEEDMHEHHD. HTO MOC/e BLIACJACHHA THNOB GEU]EHCII B Hid4dlb-
HOH Ccrafimd (B TEYEHME NEPBLIX JBYX-Tpex Jer) HabiwaeHud B
MOC/AEAYIONIEM MPEACTOHT HX Y1OHHEHHE HA OCHOBE PE3y/IbTATOB
OaaHCOBBIX pacdeToB aeMenToB Gasanca no Gosiee COBEPIIEHHBIM
CXEMAM.
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THITKI BAJAHCA I'PYHTOBBIX BOJ

Tunuzaumus pacHeTHBIX cxXeM (Mojeneil), HeoOxoauman Ans
BeIDOpa METOA0B TMAPOAHHAMHYECKOTO aHA/TH3IA PEeKHMA MOJIEM-
HbIX BOJ Ha KJIHOHEBBIX (pacqeTHBIX) yYacTKax, paccMOTpeHa B
pabotax [4] u [5] npuMeHHTENbLHO K Pa3iHHbIM THAPOHMHAMH-
YECKHM THIIAM PeXKHMA TPYHTOBBIX BO/l, BBUIC/ICHHBIM BIEPBLIE
I". H. Kamenckum.

IMoarunel TAKMX CXEM COrJIACYIOTCA € XapakTepoM IpaHHYHBIX
yenosuit M ANMHONH nNoTOKa JANA HeycTaHoBMBLUEHCH (QUILTpalmu
BOJ/IbI B BOAOHOCHBIX TutacTax nopoj. Kaxaomy noiaruny oreeqaior
onpeneneHHble pacueTHRIe 3aBUCHMOCTH, BHITEKAIOIIIHE W3 pPeLIeHus
nuddepeHnaILHOro  YPABHEHHA HEYCTAHOBHBLUETOCH JIBHKEHHS.

B kauecrse pernonanbHOro oDOCHOBAHMSA BLUICNSEMBIX THIOR
Bananca MOXET CNYXHIL KOPPEAsuus pesyibTaToB MHOTOYHCeH-
HBIX pacueToB J1eMent1on Oalanca rpYHTOBLIX BOJA ¢ MOUHOCThLIO
JOHBI A3PALMH 2, BHINOJHENHAA JUIA eBponeickol W a3jHaTckou
vacreit reppuropun CCCP ([5 ]. JAna xapakTepHCTHKH CPeIHeMHOTO-
nerimx  koddduunenToB (110 OTHOILEHMIO K HOPME OCAIKOB)
HHDUIBTPALMH, HCNAPEHHA TPYHTOBBIX BOJA, NHTAHHA ITHX BOJ
CBEPXY  WJIH  TONOJHEHHS NOJ3IEMHOIO  CTOKA, 3ABHCAIIHX  OT
rayOuuel 10 Bojsl, B padaninsix pervonax CCCP moxer ClyKuTh
rpapuk, npuseacHubil na puc. 26,

la ocHoBanum 0DOOUICHHA pacHeTHBIX JaHHLIX OBUIH NOJNYYEHBI
peruonaibHble  KOppensiMonnse cpfid  Kodpdmumenra r10oa0B0i

T, A
CYMMBI  HH(DUILTPAIMH  OCAJIKOB Kw|=....‘f;’ S koo(ppuumenTa
LuAd

roJoBoH CyMMBI MCHAPEHHA TPYHTOBBIX BOJ K = —5—+ © O/IHOM

CTOPOHBI M CpeAHeroAoBLIX rnybMH 10 BOABI 2, ¢ JApYroi.
4 OCHOBAHWH ANANK3A KPHBREIX 00ecneqeHHOCTH, NPHBEICHHBIX
Ha puc. 26, MOXHO caenath CHAEAYIOUIHE BHIBOJIE,

I. B nenrpanbHuix W ceBepo-3anajiHbIX pailloHax eBporeHckoi
wactu CCCP, prmouas Ilpubanruiickne pecnybamku  (nepnbiii
perdon), npu raybmHax a0 rpynrosoit Boam 0<Z<07Mm B
CpeIHEM 33 MHOTONETHE TOMOBOE MCMAPEHHE C YPOBHA IPYNTOBLIX
BOJL MpEBBIIAET cyMMY MHHILTpAIHH ocajikos 3a rol. Iloaromy
MUTAHKE ITHX BOJ B cpesiHeM 3a roa (HopMa) orpHuatenkthoe, Boaa,
MOCTYNAKIIAA € NOA3EMHBIM CTOKOM, PAacXO/lyeTcsl HA HCNapeHwe.
Coorsercreytonmi tHn Oanakca rpyHTOBBIX BOJ MOXHO Haj’Bath
HenapuTenbHO-HHpHABTpauMOHA B M. B nem npeobnanaer
BEPTHKAJILHLIH BOJOODMEH HajJ TOPH3OHTAJIBHBIM. [Tpu wacroMm
HAMOPHOM TOANMTHLIBAHUK BOJOH WIDBITOMHO YBJIAXKHEHHBIX 3eMelb
CHH3Y MCIAPEHHE MOMKET KOMIIGHCHPOBATLCA TNOATOKOM HANOPHBIX
BOJL M3 TNyDOKHX BOJOHOCHBIX Tomul nopoja. OOBYHO TakHe
YCAOBHA THIHYHBL ANA H30BITOYHO YBIIAKHEHHBIX 3eMe/Th HA nojiMax
pek, o3ep H okono DBonor.
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2. Ha rro-rocroke esponeiickoif yactu CCCP (rropoii peruon)
aHﬂﬂD‘l“H"lﬂbli‘:[ THII ﬁﬂJ’lﬂl!Cﬂ TPYHTOBLIX BOM CBﬂﬁC‘TE‘EH MECTdM C
rny6uHoi o soawl 0<z<2,5 M. 3aecs na 3pa4duTensHo OONBINKHX
rnyouHax elie coXpaHfeTcd OTpHIATeNbHOE NUTAHWE TPYHTOBBIX
BOJI JUIH CpejiHero no BoaHocTH roga (Hopma). ITosromMy ecrectsen-
HOI'O CTOKA TPYHTOBRIX BOA NpH 3Tux raybupax Takke He
obpasyerca. Ox HauuHaer (OPMHPOBATBLCA INpPH JIOCTHACHHM
uHpuILTpyloMeiica Bogoi rnybuH Bonee 2,5 M.

3. [lpu rayOuuax a0 rpyHToBbIX BOA B cpeaHem 2,75 M B
NepBOM perHoHe H 5,6 M BO BTOPOM BENWYHHA NHUTAHUA JOCTHraeT
COOTBETCTBYIOLIEr0 MAKCHMMYMa, OCTaBasich B npeaenax rnyOun
0,7<z<275m B neppoM U 2,5<z<56M BO BTOPOM pPErHoHaX
NMONOKUTENLHOR W HEnpepsiBHO BO3pacTatoweir. Ha srux rnydounax
0cOOEHHO HMHTEHCHBHO (DOPMHPYETCA TOPHIOHTANBHBIN NOA3EMHBII
CTOK, O 4eM TOBOPHT MAKCHMalibHbie Konebanna yposHel rpyHto-
BhIX BOJ BO BpeMEHH.

Coorpercrpytonii THn Ganapca rpyHTOBLIX BOJ MO¥eT ObITh
HaIBan HHPHALTPAUHOHHO-HCTAPHTEABIO-CTOKOBbLIM,
Takum oOpazom, nosaraeM, 470 NOMHMO BEPTHKANLHOIO BOJO-
ofMena 3/1ech 3apOKJAETCH H APKO BbIPAKEH TOPHIOHTLILHBIA CTOK
B BOJIOHOCHOI ToJllEe NopojiL.

4. Tlpn rnybunax jao rpyurooi Boast Gonee 2,75 M B nepsom
pervoe u Gosee 5,6 M BO BTOPOM NHTAHHE TPYHTOBLIX BOJ C
rnybunoit  ymensmaercs Onaropaps akkyMmyasuud  uHpuiabTpyio-
niefics pojabl B 30HE AJ9palMM, HO BECBMA HEIHAYMTENBLHO. 3/1eCh
BEPOATEH KAK BEPTHKANBHBIA, TAK M TOPHIOHTANLALIN BoaooOMeH B
npeaenax BOMAOHOCHLIX TOJIL NOPOL.

Ecnu B upentpanbHeix ®  cesepo-sanaaueix  paionax CCCP,
pkatouas  [pubanruiickue pecnyGankn, pacxoil TPYHTOBBIX BOJ
Ha MCNapeHue B Cpe/lHEM 33 MHOTOJIeTHe CcHHXACTCAd J0 HyIA
(mmu npumepno mo 1% ot ocaakos 3a roa) Ha raybume 5
6 M, To Ha wro-soctoke eppomneiickoit wactu CCCP asro wucna-
peHHe elle coxpansercs npu rayOmmax a0 soast okoso 10 M.
B srom nposeiasercs pasanune kaummarta m obueit reorpaduveckoit
0DCTaHOBKH (30HANLHOCTH) ITHX PerHoHOB. Jl0 YKA3aHHBIX MaKcH-
MaJibHbIX  FAYOHH  pacnpocTpaneHus  WenapeHus  Qopmupyercs
HH%u{nprauHDHHG-cTUKGBhIi’i THN Oanawuca.

. Ipu Gonbummx raybMHAX [0 TPYHTOBBIX BOJ, HA KOTOPBIX
MCMAPEHHE ¢ 3epKana THX Boj oTcyTcTeyer (T.e. npu z>5—6M B
MepBoM peruone u npu z>10 BO BTOPOM perHone) HcnapenHe 3To
vckntowaercs u3 Oananca. banaHc rpyHTOBBIX BOJ CTAHORWTCA
THNHYHO CTOKOBLIM NpH Ppad3IHYHOM COOTHOLUNEHHH FOPH30H-
TAABHOTO M BEPTHKANBHOTO BOJA00OMEHOB.

6. Ecnu B npenpiayimem tune 6ananca rpyHTOBBIX BOJ €KETOAHO
OTHETJIHBO NPOABNAETCH HAKOTUIGHHE WM yOBINb 3anmacos 3THX BOJ
MPH PA3HOM COOTHOIIEHWH npuToka O, U OTTOKa @, BOA B TeueHHe
roaa, To npu raybunax go poakl bonee 10— 15 M noutn Bo Beex
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Puc. 27. Tpadusn xoteGanun yposns
TPYHTOBRIX BOA ANA PAaBHHH  eBpOnci-
ckoit gact CCCP 8 3onax wibwtounoro
M HEYCTOHMWROIO YBRIAWHCHMA LA pat-
JMWYHEY THnOBR Bananca:
& WCHapH e RO -HRdm L paonimdt (0 07 &
1L 'n.Tp.nmnFum-m;rmpm.:.nhlm-c-mlumqﬂ- 0.7
275k & wnduonrpaimenie-cterosmi (2,73 5)
v THHgHo-Clogopsalt (5 — |5 & mioroscTiero
sl yanposamiy cloka (Booes 15)

[4 L HEY IP]'HIIL'-'I.CIFH'I CI\EIIHL‘MH!'ITB.RI"HL" I'.'I}'EHHI-I
40 BOIR, ™

If———--""_’
| i i i i i 1 i ]
I 1 YW MYMIX X XX
Mergygnt

PerMoHaX HacTo BOIMOKHA HebGoNbINAR pasHOCTh Mexay @, M
Q,, KoTopas cOXpaHseTcsi ¢ TeM MM HHLIM 3HAKOM B TedeHue
paga ner (o6biuo Tpex-uerbipex W Gonee). Dror THn banawca
HaseiBatoT OanancoM MHOTONETHErO perylIMpoOBaHHA Noji-
seMHOro croka. B apyx mocienanux THnax Oananca, HECOMHEHHO,
Habmonatotren uebonbinas unduabTpauus ocaakos w,At U pas-

HOCTL Mek/1y DOKOBRIMH TIPHTOKOM H OTTOKOM 9'_;'9!9.: BOJ B

FOPHIOHTAJILHOM HANpPABACHUM, HE MCKJIOMEH TAKKE W MEpeToK
BO/LI BHU3 & BMecte ¢ 3THM JUIA NOCHEHErO THNA XapakiepHo
CrAAKUBAHME PerHOHAJIBHBLIX MCKYCCTBEHHBIX HApyUIeHHH Tnoj3eM-
HOro CTOKA,

Ha puc. 27 nas cparHeHns npuseaeHbl GparMentsl XapakTepHsIx
rpadukos kosnebaHus YPOBHS TPYHTOBBLIX BOJI B CCTECTBEHHBIX
yenoenax Ha Bocrouno-Esponeickoit  pasuiuie (M0 pekiMHbIM
JaHHbIM).

Ucnaputensuo-undunsTpaunonnnsii tun Oananca
pacnpocTpaHeH NPeHMYLIECTBEHHO B NOHMax pek, o3ep M Ha
3a60109eHHBIX HU3MHAX C BecbMa MAaJbIMH [JIYOMHAMH JIO BO/bI
(Menee 1 ™). PexuM TpPYHTOBBIX BOM BrIpakeH HeDOALIINMA
MecAuHBIMH  Konebanuamu yposua (nopaaka 0,1 —0.7 m). B ne-
pHOALI HHPUILTpALMKM OCAJIKOB YPOBHH OBICTPO MOBLIINAKTCA; NPH
CYXO# 1NOrojie WM NpH 3aMep3aHHH TOYB OHH NOHMKAIOTCHA Ha
HEDOMLILYIO BEJIHYHHY.
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H3-3a cnaboit ApeHHpPOBAHHOCTH MECTHOCTH, HH3KOH NpPOHM-
nacMocTH DOJIOTHLIX, NOHMEHHBIX WM O3CPHBIX OTJOKECHHH ropu-
30HTANLHBIH CTOK NPAKTHYECKH OTCYTCTBYET, YCTYNAET MeEcTO
BEPTHEAJILIIOMY MEPETOKY BHHU3 HIH MOATOKY TNYDOKHX TPYHTOBBIX
M MEKMIACTOBLIX, HacTo Hanopuwix BoA. [loatok 3THx BOM
pacxoyeTcd Ha Momno/iHende HerJ1yOOKHX FPYHTOBBIX BOJA, KOTOphLIe
PACXOAYIOTCS MPEeHMYIIECTBEHHO Ha cyMMmaphoe Hcnapeuwue. Jlns
NPOTEeKaHHS HTUX MPONECCOB JI0NKHA ObITh PAIHOCTL HUMOPOB BOJLI
no BEPTHKAIIM,

MHpHNBTpANHOHHO-HCNAPHTENBHO-CTOKOBBIH THN
DamaHca rpyHTOBLIX BOJ PACHPOCTPAHEH B AONMHAX PABHHHHLIX PeK
B Mpelenax HAANOHMEHHBIX Teppac, raAe riayOMmel 10 BOAWI
cocraBnator 13 M. OH MOKET BCTpedaThCHs TakkKe Ha TIOCKHX
cnabo ApeHHpOBAHHLIX HACTAX MEKAypeuuil ¢ WibLITOYHBIM YBIAXK-
HeHHeM 3eMelib, PexuM ypoBHA TPYHTOBBIX BOJ XapakTepuiyercs
PEIKUMH  CE3OHHBIMH W MECHYHBIMH KoNebauMaMH, 3HAYHTEILHO
NPEBLINIAIONIHMH WIMEHEHHS ypoBHS Ans nepsoro tuna. Haubonee
HHTCHCHRHBIE TOIbEMBI YPOBHA BbIILIBAKOTCA HHPHALTPALHEH ocan-
KOB, BECCHHMX TajbiX BOJI CHEroBOro NMOKpoBa u jgocrurator | M u
Gonee. IlpH JnerHeM HenapeHuy BOIHHKACT YCTOHYMBBLIA TpeHa
MOHWKEIIMA YPOBHA, TNPOJOJKAIOIIMACA O OCCHH, OCHONKHEHHBIH
HUJIOKEHHEM  KPATKOBPEMEHHBIX TNHKOB W CHAJ0B, OTPaXaloLMX
TEKVIIYIO [10roay.

B Ganance Bon 2aMeTHylo poik  Kpome HHOHALTPAUMH H
HCNIApeHHs WIpaeT nepeMeHHas No BeJHYHHE W IHAKY Pa’HOCTh
MERKJ1Yy TOPHIOHTANLHLIMH NPHTOKOM M OTTOKOM BOJ, 4 TaKKe,
BEPOSITHO, H TEperekanne IPyHTOBLIX BOJA No Beprukanu. B posu
ECTECTBEHHBLIX JIPEH BBICTYNAKOT PEKH, HX MPHTOKH, OBPAKHO-
DasiouHas cerb M ApYIMe TMOHHKCHHS MECTHOCTH.

MubpunbrpauMonHo-cTOKOBLIH THN Gananca rpyHToBLIX
BOJ1 PACTIPOCTPAHEH HA BLICOKHX JPEBHCAUTIOBHANLHBIX TEppacax B
JIOJIMHAX PEK W BOJIOPA3IICNLHBIX NMAaTo ¢ rnyduHoi no soas otT 3
10 5 M. PexuM ypoBHS TPYHTOBLIX BOJ THIHYHO BOAOPAIICNbLHLIN,
TAK KAK HEnoCpeAcTBEHHO Onpeaenserca MeTeoponor HMecKnMH
YCJIAOBUAMH  (BRINAJACHHEM OCAJIKOB, HCNAPEHHEM) H B MeHbIIEeH
CTEMEHN — PCXUMOM BOJ/I MOBEPXHOCTHOTD CTOKA.

Ana uenTpanbubiX Mo ceBepo-3anajHbix paloHoB eBponeicKoi
wactn CCCP, sxmovas TTpubantuiickue pecnyGiHKH, B Te4YeHue
MepBLIX MECANEB rojaa (10 HAYaJa BECHbI) NPOMCXO/ANT CHHMKEHHE
YpOBHA TpyHTOBLIX BOA (cM. puc. 27). [NpuunHa 31oro moaseMubii
CTOK IPYHTOBLIX BOJ B OTCYTCTBHE NHTAHHA MOCJACAHHX C NOBEPX-
HOCTH.

Becennnii noabeM ypoBHs BbI3bIBAeTCA WHOHIALTpaUHelr Tanbix
BOA. 3a HWM cneayer neTHMii cmaji YpOBHS NOA BIAMAHHEM
HCrapeHns W nojleMHoro croka. OceHbl ¥acTo  BOIHHUKAKOT
MOJABEMEl YPOBH#H, Bhi3BaHHLIE HHOHALTpauMci OCEHHHX OCAJKOB.
[Meperexanune TPYHTOBLIX BOJ BHW3 NPOHCXOAMT Haubolee HHTEH-
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CHBHO Ha BO/IOPA3/IE/LHBIX TEPPHTOPHAX, CIAOKEHHBIX PhIXJIBIMH
HETBEPTHYHBLIMH  BOAHO-JIC/IHHKOBBIMH,  DJIIOBHAJILHO-JIE/IHOBUA -
HBIMM W JIPYTUMH  OTI0KEHUAMH.

CrokoBuil Tun OanaHca rPYHTOBBIX BOJ PacnpocTpaHeH
Hd BBICOKMX TWIa10 ¢ raybumuoi mo soast ot 5—6 jgo 10—15 m,
Pexum ypoBus rpyHTOBLIX BOJI XapakTepeH CriakeHHbIM rpadukom
MIABHBIX W3MEHEHMH THyOMI A0 BOABI, OTPAKAIOIIMM BECEHHMWI
MUHHMYM (NIEPE/T HAYAJIOM BECEHHEr0 NMHUTAHHUA CBEPXY) M OCEHHMI
MAKCUMYM B JIOK/UIMBOE Bpems (ocens). B 91oM npossasercs
CE30HHOE PeryJHpOBAHKE 3ANACOB TPYHTORLIX BOJ 3a cYeT UHDHILT-
paLH OCA/IKOB 4epe3 30HY aIpaliid MOIHOCTRIO 6 15 M B Havane
rojla M B Pe3yablare 3amMe/IICHHOrO CTOKA JIeTOM TPH OTCYTCTBHM
BIHAHHA HAa - HCnapeHWs € NOBEPXHOCTH.

Tun Gananca, npUBOAAIMIMI kK MHOTOJIETHEMY pery-
NHPOBAHKIO NOJAIEMHOro cTOKAa, mpaypoyeH k Haubonee
BOIBBICHHBIM YACTAM BOJIOPAIENLHOIO MAATO, CIOXKEHHOIO J0-
CTATOMHO MPHHHIIAEMBIMI TIOPOJIAMH, Yepe3 KOTOphie BOIMOKHA
MHpUALTPAUKUA  0caIKOB. J0HA arpauuu MolHocThio Goaee 10-
I5 M BHICTYNAET B POSM AKKYMYJISTOPA NPOCAYMBUIOUINXCH OCA/IKOB
BO BJIAXHBIC TO/LI W B BH/E MCTOYHMKA NOCTOAHHOIO MONOMHEHHA
MOMIEMHOIO CTOKA B 3ACYUNTMBLIE TOJLI, CHENYIOUIHE TIOC/E
BJIAKHBIX JIET,

s aroro tvna Gananca rpyHTOBBIX BOJA aMiiMiyaa konebaHus
YPOBHA MIHHUMa/IbHA (HECKOJILKO JICHHMETPOB MW CAHTHMETPOB B
ron). Kpusas koneGanus ypoBHs niiaBHas; IKCTpPEMalibHbie 3Haue-
HHSA YPOBHA OTCTAIOT.BO BPEMEHHM OT MHOIOBOJAHBIX (110 OCAKAM)
ner Ha 1-—3 roga u Gonee.

AHANIOTHYHYIO KAPTUHY yeloBuit GopMupoBanns Gananca rpyH-
TOBBIX BOJl MOKHO HaDMOAATL HA 1OT0-BOCTOKE eBponeiickoi
Teppuropuy CCCP (1a6n. 4). Ha puc. 28 npusesennl THNosbie
cxeMmul yenopud (Mojienu) hopmuposanus Gananca rpyHTOBHLIX BOJ
HA YKA3AHHOW TEPPHIOPHM 34 TOJL.

[Ipesbiinienne  unuabLTpanuu  OCajIKOB  HAJA  PACXOA0BAHHEM
TPYHTOBBIX BOJI HA HCIIAPEHHE M BEPTHKANLHLIH TOK BJATH B 30HY
AIPALMH 34 TOJ1 OTMEYAIOTCA B Yerwipex THnax u3 aesstd. M3 uux B
Tpex THHAxX  (POpMUPOBANCH  MECTHBIH  TMOMICMHLIH  CTOK  H/H
NPOUCXO/IM/IO  NONOJIHEHHe ITOro croka ¢ moayiem ot 0,2 o
0,68 n/(c-km?)(HOpMa croka).

[Mpu GraronpusTHLEIX U1 3AXOPOHEHHA OCA/IKOB YCIOBHAX B
J0JIOBBIX TIECUAHBIX OTOKEHHAX, HECMOTPA HA MNPEBBLILCHHE [O0-
BOr0 MCHapeHus Haj MHDUAbLTPaMeR, pA3HOCTE MEKTY NPHTOKOM M
OTTOKOM TpPYHTOBBIX BOJI Ha pacyerHom yuactke (cMm., Tabn. 4)
coctaBuna — 12,8 mm/roa (Moayne 0,41 n/(ckm?). Takue ycnosus
Obin npH ry6une 10 Boant 2,2 — 6,8 M OT AHEBHON NOBEPXHOCTH
(cM. puc. 28).

Takxe npumeuyarensHo GopMUpOBAHHE NOA3EMHOIO CTOKA NpH
HCTIAPUTENIBHO-CTOKOBOM DanaHce rpyHTOBBIX BOJI HA TEPPHTOPHH
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Pue. 28, Tunossie cxeMbl yeroBuii dops Jmammn THnos Daanca rpyNTOBMX BOA
A oro-poctoxe eaponeiickoil wactw CC

@ HOHI TP ORIOT S IR T POII0C | ORUBOTO. CRADIBOROTD, & - BN T T PANaH 0

TOPIRORCG o DR R BB PR T D D bC TR O 0, a0 i DY it R B LA A0 IO PANaE O,

¢ BETH PRERE IO M T T ONIO-CTORDRONA: M WM S IR0, G- NOMRORIOra, T - BENR-

[HTE I HCTORONOTD, W HCTRIPR TS - PO D parar o] ! 1N R i § e e e, 2 cyl e,

eyiech, 4 Mecox, 5o MICncuRnoCIn nHiANEN FPYIIORMY D00 CBCPRY: B MILECHHIIOCTR  ICTHIPCIIR

TPYIIOBLIE WO F oo AW RPECHLIY BT IOARGRMIAN W6 COOCHIY, ¥ - ypoBeHh  TPyHTORMS Bon M i
CCEUSHHE  FPAMMIE PECHETHAT O R IEACI

BONHMCTRIX neckoB B Ilpukacnun npu raybuuax ao soam 7,3 —
8,1 M (cM. pue 28), riae Moayilb MECTHOrO MONOJHEHUA TNO-
IeMHOI0 cToka coctasun 0,41 n/(c - km?). Dror erok dopMHpoBaics
3a cuet cpaboTKM npeunecIByOMMX 3aMacOB rPYHTOBLIX BOM, 4TO
YKa3bIBACT HA 3HAYUTENBHYIO JIPECHHPYHOUIYIO pOJlb  KOTIOBHH
BLIYBaHUA B [ecYaHbIX MacCHBax XBaJbIHCKOH paBHHHBL. 3/1eCh
bopmMupyeTcs  JMH3A  NpPECHBIX TPYHTOBRIX BoJA. Takas cxema
bananca XxapakTepH3yeTcs MHOIOJIETHHM pe gﬂnpnnanuem obBemMa
noaseMuoro croka. B uesom gauuetit THn GanaHca B ykalaHHoOM
]:ICI"HGHE BCTPEYACETCH JOBOJLHO PEKO.

[Tpusefennbie opuMepsr THNOB OanaHca rPYHTOBBIX BOJA B
3HAYHTENLHON CTENEHH XAPaKTEPH3IYIOT COOTHOIIEHHE HIEMEHTOB
Daslafica rPYHTOBBIX BOJ MeXOy coDOi B pasiM4HBIX MHIPOre0Ioni-
YECKHX YC/IOBHSAX, BLIABIAIOT UCTOMHMEM 0oBpa3oBaHHs MOI3EMHOIO
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CTOKA M O3THM CIIOCODCTBYIOT OlleHKE JMHHAMMWMECKMX pECYPCOB
NPECHBIX BOJ, HCNOJABIVEMBIX 8 BOAOCHAGKEHHS,

MOJEJIH ®OPMHPOBAHUSA BATAHCA MOAZEMHBIX BOJ]

Bruinenenue THIOB pekHMa WOM3EMHEIX BOJI NMOMOTAeT YCTAHO-
BHTL OCHOBHBIE 3aKOHOMEDHOCTH peXKHMa YpoBHe#, nebuta u
KA4YECTBEHHOI'D CcocTaBa (TeMnepatypa # XHMH3M) 3THX BOJ B
YCIIOBHAX BO3JICHCTBHS ONPEACHEHHBIX NPHPOIHBIX W TEXHOTEHHEBIX
daktopor. IIpH 3TOM CHMTAETCH, HTO PEKHM TPYHTOBBIX BOJ
OTODpakaeT ONpeneNeHAbIH TNOPAJI0OK HIMEHEHHS KOJNHYECTBA M
KaYecTBa ITHX BOJI B KOHKPETHOH NIpHPOIROH H BOAOXO3AHCT BEHHOM
obcTanoBke, YTO ABNACTCA  BHCIIHWM  TIPOABAEHHEM mpouecca
GOpMHPOBAHHA TOJA3EMHBIX BOA.

bananc rpywroBeIX BOJ-- KOJIMYECTBEHHOE BBIPAXKEHHE BCeX
NPOLECCOB HAKOMMCHHA H PACXOJAOBAHHS TEHETHYECKH pPazIHYHBIX,
HO BIAHMOCBS3AHHBIX BOJHBIX Malc, NPHBOAAUIMX Kk dOpMHpOBa-
HHIO ONpe/lefieliHOro THIlA TPYHTOBBIX BOJI H BIAHMOOTHOUIEHHIO
ITHX Macce Mexay coboi.

Mogens, no H. K. lasuy, npeacrasaser coboif cxemy wuccie-
AyeMoro ofBeKTa W 1103BONSACT HIYYHTh €ro cBOWCTBA, CTPYKTYPY,
BHYTPEHHHE W BHEIIHWE CBAIM H NPEACKa’aTh HX WIMEHEHHE 1Ooj
BIHAHHEM 3aJaHNbLIX BO3ACHCTBHIA,

Ecnu B kauecTse uccneslyembix 06bEKTOB NPHHATL NEMeHTap-
HBIE KIOWEBbIe (pacueTnbie) YYACTKH — YIEMEHTHI NOTOKA B TOM
HAH HHOM TUAPOTeoNOrHYeckoM paiione, TO MOACNSIMH BTOPOro
MOPAJKA MOKHO CYHTATE THIHYHBIC PACYCTHRIE THPOrEO10rHYECcKne
cxembl (puc. 29; Tabu. 5).

[Tpu  uccnenosanum  Gopmuposanns pervonansioro Gananca
NOA3EMHBIX BOJL B KPYNMHOM PErHOHE B KAYECTBE MOJICICH MEPBOro
NopsAKa Lenecoobpa’noe NPUHSTL THIOBLIE THAPOTEOMOTHHECKHE
CXeMil ycioBHit (opmupoBanus Gamanca noj3eMHBIX BOJI, COCTAB-
JICHHBIE TI0 OCHOBHBIM HANPABJACHHAM JIBIKEHHH Pel HOHANBHBIX
nOTOKOB nomsemMunix Boa (puc. 30; tabn. 6). B kavecrse kowkper-
HbIX OOBEKTOB HecnenoBanuii Oyayr GasaHckl MOM3EMHLIX BOJ B
BacceiiHax cpejHAX PEK B TECHOH yBA3KE C© OOIMMM  BOAHBIM
DanancoM OacceHOB CPEIMX W MAJIbIX PEK.

XapakTepHCTHKA BbIJICNSEMbBIX MoJienell BToporo nopsaka (cm.
tabn. 5), no cymecrsy, Obina npeacrasiena Bbie (cM. ri. 2), a
Mojesieit nepeoro nopsjka (cMm. Tabn. 6) cBoaMICa K CAEAyIOIEMY.

1. l'I.rrm£npmemmii THI YCIOBHH XapakTepuiyercs FOpH3OH-
TaNLHOCTLIO HAMNNACTOBAHHIA TrOpHBIX TOPOA M, Kak TnpaBHio,
OTCYTCTBHEM TeKTOHHYeCKHX Hapyuienwil. IlogzeMubie Boabl npu-
YpOuCHBI K CHOKOHHO 3ajeralomimM njiactaM BOIOTNPOHMIAEMBIX
MOpoj, Haie BCET0 HMEKT HETKO BbIIEPKAaHHbIE BOAOYNOPDI,
MHTATCA 33 cder HnduabTpaunu atMoc(epHsiXx ocaako, GUAbTpa-
UHH W3 peK, KOHJIEHCAIMH BOJSHBIX MNApOB HA MecTe CBOEro
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TabGnuua 5

Tanudanua pacdernsiX cxeM (Mogedeil) A0 THAPOANHAMHYMECKOrD AHAMHIA
peENME NOAIEMALIX B0 WA KAIOMCEMX YHAacTKax (MIcMentaX noToka)

Tan pacyeidoi
CREMEL

Moaimn pacicTHON cxemb

DUk rope pesHMe W WIEMEHT b
BOAROTE Basanca

[. [pubGpexnnii

Il. Bono-
PaACABHBI

1L Mpewrop-
Wit

Mpumenanue.
W AT

Moayorpanuvennnii notok Ge3
nepeTekaHud IPYHTORLIX BOJ NO
seprukanu (cm. puc. 29, a)
To e, ¢ nepeTekaHHeM rPYHTO
BLIX BO1 MO BEPTHKATH (CM.
puc. 29, 4)
Orpanndennnii (kopoTeuit) no-
rok Ge3d neperekaiind no BepTu-
KANuH;
MeEAYpeanblil noTok (oM,
phe. 29, 4)
MIACT-MOJ0CH CHMMET PHAIH L
NOTOK WK 1HOTOK € HENpPOHH-
waeMoi rpanuneit (om, pue. 29,2)
Heorpansuennwii  notox  6e¢3
MEPCTCKAHME TPYRTOBRIX BO TO
peprTHkann (oM. puc. 29,4)
To #e. ¢ nepeTekaHuem no sep-
THEANM [cM. pHe. 29, ¢)
MoayorpanuieHnbiil Ha MOKIL-
HoM yuactee Oed neperekanns
no pepTHEann (cMm. pue. 29, w)
To e, ¢ neperekaHneM no sep-
THRAIM (em. puc. 29, 1)
Orpannucuusill  Boaopaiienom
H AaHHBIM ceveHnem Ges nepere-
KaHHA 1O BEPTHEAAH (CHMMET-
Fluum.rﬁ noToK) (cM. puc. 29, u)
O10K, KOHIAKTHPYIOWHIR ¢ 30-
HOH  TPRHIHTHOTO NOEMHOTO
croki, Des neperekanns Boa no
BepTHEAAM (cM. pue. 29, k)
[MoTok B 30HE BLIKIKHWBAHWA
MOMEMHBIX BOJT HAl NOBEPAHOCTL
€ NEPETEKAHHEM TPYHTOBBIX BOL

Cuaponoruyeckse,  KIMMaTHYE-
CKME W ruaporeonoruyeckue: X,
Z 1, @, Qs wiArt, uAS

To we n At

To #e, W pekum BTOpOR peku
Gea NEPETCRAHHA BHHI HIH 'EIBEI‘JK
To ®e, u OTCYTCTBHE NPHTOKI
IPYHTOBRIX BOM Ha BTOpOR rpa-
Huie (x=0

Knumatuueckue H ruaporeono-
rueckne: X, Z, w At uAd

To xe, w eAL

To we, a takke Qg @y 1 -1

To we, n £t

KaMMaTHICCKHE W rHaporeoo-
raveckne: X, Z, @, Q1 w AT,
uAY, g=0

To we, u Q(x)=const npn x<0

AMHHBIX

M, He
=0

M npu &

To we, npu
Mewy cob

%‘u

no seprukanu (em. pue. 29, 1)

X ocanew. £ wenapeime; £,

pesnol cvor; ) W Q' npe oK 0 OTOR FPYInToBLI BO,
Wik paitie ocaakon: wAD - HeiApeiE TPYIIOBY BO; EAL -- BEPETERITNNE BOA N0 BEPTHELAK

pacnpocrpanclmﬂ HIH B }",HBJTE'H![BD'I'. JOKANLHBIX {]EJ'[HCTH.'{, rae
BOJIONPOHUIIAEMbIE NOPOJIb 3aJeraroT BONNIH JHEBHON NOBEPXHOCTH,
[Mosemuble BOABI PA3TPYKAKOTCA B 03€pa MM MHbIE NOHWKEHHA B
Benaeqje. a  Takke myreM  Hcuapewus B armochepy.
dPHAHLIX YCIIOBHAX PEKH MOTYT IHTATh NOA3EMHBIE BOALI 1YTEM
WHQHABTPALMKH CBOHMX BOJ B BOAONPOHHIAEMbIE OTIOKECHUS.
KpoMe ropu3oHTaibHOrO CTOKA LIMPOKO PACHPOCTPAHEHO Bep-
THKAJIbHOE NMepeTeKanie rPyHTOBLIX BOJ HA BOAOPAIAC/IHHAIX YACTAX
peuHbix GacceliHOB B NOACTHJAMOIIME MEXIUIACTOBLIE YaCcTO Hanop-
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Tabauua 6

TunoBwie cxemsl (Moaean) ycarosuii Gopymupobanns onaiasnore Gananca
NOAIEMHLIX BOJ B pedHeIX Daccednax

B T P

Tun pacueioit
CREMBI Meamsn pacycinol cxesin Ok i1 pecnipocTpalienns

L TMaavdopnicn- | O6nacty  muoronet wesepansix | baceeiin p. BopryTw
Heil (papuun-  [mopoa (oM. pwe. 30, a)
Hiii) Foubt  WAOBITOMHOTO  yBAwKHC- | Bacceiinel p. Mpunsty W ce npu-
HHUA — PafioHn  AJIIOBHAABHEIX | TOKOB

W BHAPOBMX  paBHun (M.
e, 30, &)

acknan (mecHan) 3oHa ¢ orno- | baceciine pek Kasasmol, Mock-
CHTENBHO OAHOPOAHON Toauedl |Bsl 0 £C NPHTOKOR

nopoa (oM. pue, 30, 8)
To we. ¢ Heoanopoansm crpoe- | baceeiinn pex Knnsemun, Iono-
Hiuer nopogd (oM. pue. 30, 2)  |merw, Monywagi, Beapuuw woap.
To e, co cnoxubiM cTpocHdes | Baceeiine pek Mockew, Jleiisaii-
TOM BOAOHOCHWX mopo/i (e, | wirw, bepramuka, Apemisukd H
]in_uc. 30, 4) %P

0 Xe, ¢ kaperyoummies no- | Cunypuitckoe niaro
poaMu (cv. puc, M, ¢)
Crennas  30ona ¢ nokponom | Bacceiin p. byrenn
ACCCOBM/LHMY  CYLIIHHKOB (M.
ue, 30, xc)

a ke 3omd M ononynyetwina ¢ | Mepuste seman b [pukacnum, sa-
AisiuvM npecHmX  BojL (oM. | Tepednan uacth Tepeko-Kymokos

e, 30, 1) TO MERIYPCBH
Il Mpewop- omopueie  urelidm wo npei- | Coxckmilt KOHYC BuiHoci
I TopHbIc pasinib (e, puc. 30, u)

Mewropusie poamus B k0TA0= | Bacceiine pex Puko n Koaun
BB (eM. pue. 30, k)

1. opumil Monocoobpasnue  reosormc- | Bacceitn p, You
CKME CTPYKTYPW (CM. puc, 30, 1)
CrnjiMaTme reonormyeckne | bacceiin pex [lceayance W Puka

cipykiyper {es, puc, 3, M)

HBIE BOJOHOCHKIC TOPH3IONTH. B fonaunax pex 4acto uMeer MecTo
BOCXO/ALIEE NepeTekaline HANOPHBIX BOJX B I'PYHTOBBIE TOTOKH,
KOTOPBIE BBIKJIMHUBAIOTCH HA NOBEPXHOCTH HIIM MCHAPHIOTCA.

2. Teorpatuveckas sonansHocTs ey, no A. A I'puropsesy,
M. W. Byabiko # ap., NO3BOIASET BLLACAHTH NOJTHIILI [IEPBOTO THIA
NPHPOJHLIX y{:j]ﬂBHﬁ, B wacruocrtu, BLIJIETARYTCH, 0BIACTH MHOrO-
METHEMEP3IBIX MOPOJI, 30HLI HIOBITOMHOIO YBAAKHEHMHA C pa3iny-
HOM  CHOKHOCTBIO CTPOEHHA BO/IOHOCHLIX KOMIUIEKCOB MOPO/L,
HX BOAOHOCHOCTH H CTpOCHHA, a TaKWe CTenHad 30Ha H nojy-
MYCThBIHH.

3. Moarun ycaoeuit obnacteid MHOTOJIETHEMEP3BIX 1MOPOA Ce-
BCpHBIX paiionos  esponeiickoit wactu CCCP u Cubupu (oM.
puc. 30.a) BeinenseTcs no npeodiafaoieMy B HEM HPOKOMY
pacnpocTpaHeHHo noJ3eMHbIX BOJ B Trepao (aze. Pacnpejienenue
3THX BOA B JHTOC(hEpe, pacnpoCTpaHeHHe HX MO IUIOIUAJH, PEKHM H
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OaIaHC NOMHMO TEOCTPYKTYphl PETHOHOB ONpeIe/IFiOTCH Te0TepMH-
YECKHMH YCIOBHAMH TEPPHTOPHH H kiaumatoM. B kinumaTHyeckom
OTHOIEHAH 3TH ODJACTH OTHOCHATCH K WIOBLITOMHO YBIAKHEHHBIM C
HHIEKCOM CyXOCTH (T. e.Rf(LX}, rae R-—— paanauuonabiii Ganasc,
L—ckpbiTas Termnora ucnapenus, X — ocaaku 3a roxa) menee 0.45.
Ha puc. 30, @ BbIjIe/IeHB! Y4ACTKH: CIAHAHHA CE30HHOTO NPOTAHBAHMA
M 3aMEP3AHHA C KpOBIEH MHOTIONETHEMEP3IBIX NOPOJ; HECH-
BAIOLENCH Mep3JIoThl (y4acTok £); TanHKH noj pexoi (yvactox B),
noj ozepom (yuacrox F);, pojgopazjeibHble TAJNHKH (yd4acTox D) u
T. 1. Kakaomy THNOROMY y4acTKy CROHCTReEHHE cnenuduyeckue
YCAOBHA CYIIECTBOBAHMA M DaflaHCHl NOJI3EMHBIX BOJL.

[pyHTOBBIE BOJB NPHYPOuEHBI K HAJAMEP3JIOTHBIM, BHYTpH-
MEPIIOTHBIM H HOJAMEPVIOTHBIM CI0AM Takoro rpyHta. llepebie w3
HHX KpaiiHe He NOCTOAHHBEI B CBOEM pexHMeE, Flﬂcne,rmue 4acTo
ARJIAKOTCA HAJEKHBIM HCTOYHHKOM BOJIOCHADXEHHMS.

Bocnonsenue 3anacor HaJAMEPIIOTHBIX TPYHTOBBIX BOJ TIpo-
HCXOJIUT NpeHMYyLIeCTReHHO eToM. Pawimunbie 2neMenThl peibeda
(BOJIOpaA3/IC/BL, CKIOHBI, J0JHHBL) O-PAIHOMY NpOoARIAOT cebs B
opmuposanun Gananca NOJ3EMHBIX BOJA M HX CTOKA.

ABTOp NeTaNbHO NPOAHANHIHPOBAJ PeXUM H DANAHC TPYHTOBBIX
BOJ1 B Bacceitne p. Jlex-Bopkyrel. Dror Gacceiin ¢ miomaibio poj10-
cbopa 95 km? pacnonoxken B Ilewopckom yronkHom Gacceline 3a
[Monapupim  kpyrom. OH OTHOCHTCH K 1EPEXOJHONH 30HE MEXy
pafOHAMM CIJIOIIHOTO MW MACCHBHO-OCTPORHOIO PACHPOCTPAHEHHS
MHOroJieTHemepaanX nopoi. Tepputopus Gacceitna pacnonaraercs
B Kockio-Pororckom apreinanckom Oacceifne TpeThero nops/ka,
KOTOpuit  npeacrapaser coboi  wacrs  Tlewopo-IlTpeaypanbekoro
apresnanckoro DacceitHa,

Hanuvne Xopoino npoHHuaeMblXx MOpoOJl B 30HAX TAJMKOB
cojieHcTRyeT MHOHILTPAIMOHHOMY [HTAHMIO [JyDOKHX MexXIia-
CTOBBIX BOJI 1YTeM NEPETEKAHHA TPYHTORBIX BOJI B MEKILIACTOBBIE
(nepMckie) BOJOHOCHBIE TOPU3IOHTBLL. DTO ARJIeHHe 00LIMHO OTMe-
qaercs Ma Bﬂﬂ{.:r)pu'menux M Monorux ckaoHax. Pacxoj sojawl 3/ech
aocturaer 2— 7,5 nfe ¢ 1 km?, UcrodnnkaMu MHQUABTPaUMH BOAB
M3 J0HBI AIPALMK CNYAKAT Talkle BOAB H OCAJAKH B BHIE JIOWIA.
Beanunna uuunbTpanun coctasnger 30— 50% o1 1000 CyMMbl
ocajikor. Mcnapenne ¢ ypoBHA rpyHTOBBIX BOJI, HAXOIHIIMAXCH HA
riaybune 1,5—55m, konebnercas ot 10 g0 36% romosoro
KosindecTra ocaakon. Ilojsemusiil ctox popmupyerca B panHereceH-
HUil W OceHHe-3MMHMI NepHOJIBI TIYTEM HepeTeKaHHs TPYHTOBLIX BOJL
B HOJACTHAAIOUME MEKIUIACTOBBIE [OPHIOHTLI, KOTOpbIE JIpeHH-
pPYHOTCH peuHOH ceThiO.

Bocxonsuiee nepetekaHue noj3eMHbIX BOJI H3 KOpEHHBIX (nepm-
CKHX) OT/IOXEHHH B TIPYHTOBHIE MNOTOKH IIPOMCXOAWT ODOBIMHO B
XONoJHOe BPEMH romga 1 HHE.I'[H:IIIBETCH B HHEKHHX 4acTAX CKJIIQOHOR H
B HX OCHOBAaHHMAX. OTOT 2JleMeHT - GaladHca jgocTturaer 16--—
49 mm/roa, wan 0,5--1,5 njc ¢ | kM2 [lonokuTenbHOe NUTAHHE
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TPYHTOBLIX BOJI [PUYPOYEHO K JIOKAJIBHBIM Y4aCTKaM CKBO3IHBIX H
HECKBO3IHLIX TANMKOR, (GUILTPALMA TaAbIX BOJ JIETOM BOIMOMHA H
yepes Mepiible NOPOJLI (MO TpelMHaM).

Palonuposanue teppuTopun OacceliHa peKH TPOM3IBOJAMTCHA MO
TeOCTPYKTYPHOMY TPHHUHNY € Y4ETOM TeoMOp(OJIOrHH, CIJIOLI-
HOCTH MHOIOJIETHEMEP3I/ILIX MOpoji H MHKpopenbeda JTHeBHOMH
nosepxHocT. Jlas kaxjaoro paiona cocrasnsior OamaHc rpyeto-
BBIX BOJ corjacHo ypaeHeuusm (87), (185) waun (186) u oOwmmi
BOJIHBIH DanaHc B BHJIE CJIOER BOJIBL

MWAH +D,+D,=X~Z+K, ~I,,—0y—cAt,  (215)

rae Ky — KoujieHcanus BOAHBIX NAPOB HA TNOBEPXHOCTH H B 30HE
aspanun; Q- O0TTOK HO/J3eMHBIX BOA W3 paiioHa.

4, TMogrun ycnopui 3006 M3I0BLITOYHOIO YBIAKHEHHS B NEPRYIO
OYepe/ib PACCMATPHBAETCH JUIA PAHOHOB AJUTIOBHANIBHBIX W 3aHJIPO-
BLIX PAaBHHH ¢ HujgexkcoM cyxoctd 045-1 (em. pue. 30,0).

Tepputopuio MCCHS/IOBANMI PACYICHAIOT HA PAHOHB ¢ pa3iiny-
HBIMH  THNAMH  COMETAHMIl TO/A3EMHBLIX H  TPYHTOBBIX BOJA ©
nanopubiMi.  [lo kaxaoMmy paitony coctasisior obuwme Oanan-
cbl BOJLI M Oajnanchl NOA3ZEMHbLIX BOJL MO ypaBHeHusaMm (215)
u (185).

5. NMomrunst (em. Tabn. 6) yenosuit Taeknol (ecuoif) 3onsl ¢
PAIMYHONR CIOXKHOCTBIO CTPOEHHS BOJIOHOCHOH TOJIM  1OpoJ
(omHopoanoi W pazHopoanoi) noapasenstores wa OGonee Menkue
CXeMbl B JABUCHMOCTH OT JIHTOJIOTMH  nopoj, raybuuel o
BO/BI, YCJHOBMH JApPeHUPOBAHHOCTH, XapakrTepa pacTHTeNbHOC-
T™M M T. 1,

6. [Moarun ycnoBuit crenHoi 30HBI MOXKET NOJAPA3ICAATLCS HA
KOHKPETHBIC cXeMbl no raybune Bpe3a 3po3HonHON ceTH, JIpeHH-
pyIOIeill TPYHTOBBIE BOMBI, & TAKKE TNO XapakTepy BIAHMOCBHIH
ITHX BOJIL € HANOPHKIMH BOJAAMH KOPEHHBIX NOPO/I.

7. IMojgTun ycnoeuit TOi *e 30HBI M NOAYHYCTBIHL C JIHH3IAMH
NpecHBIX MOJ3eMHBIX (TpyHTOBBIX) BOA  MOXeT andepennmpo-
BATBCA 10 Me30- M Mukpopensedy ¢ painuHoil poNbIO MHKPO-
MOHWKEHWI (3amajnHel, KOTJOBHHBIL, JHMaHel W T.1.). Baxna
ouenka Oananca rpyHTOBLIX BO/L B MeCIax BOCHOJAHEHHA 3anacos
ITHX BO/I H B MECTAX YCHJIEHHOTO PacxoJ0BAHMA MX Ha MCapeHHe, a
TAKXKe BLIABMEHHE POJIM BEPTHKANLHOTO BOJ00OMeHa Mexy TpyH-
TOBBIMH W rJyDOKHMH 1anOpHBIMH  BOJIaMH B OPMHPOBaHHH
34MacOB NpPecHLIX BOJ.

8. MMoarunel yenoeuii noaropusix mneddos, npelropHeIX pas-
HHH W MEKTOPHBIX [OJHH H KOTJAOBHH (NPCArOpHBIA THI) HYX-
natores B Hosiee IpoOHOM PaHOHHPOBAHUH TIO TeOMOP(HOIOTHH K BO
BIaHMOCBA3M BOJl TPYHTOBBIX C MNOBCPXHOCTHBIMH, @ Takke C
MEKIIACTOBBIMH ODBIMHO RanopHbIMH. bajaHChl TPYHTOBBIX BOIL,
HANOPHBIX BOA riyboKOro CToKa, @ TAKKe T[OBEPXHOCTHBIX,
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BK/JIFOYAA TNOJHBHBIE BOJLI, TOJAaBdeMble HA OpOIUEHHE 3eMellb,
JOMKHEL A3Y4aThCA COBMECTHO.

Kpome ypasuennit (87) u (185) nis rpyHTOBBIX BOM, JOJIKHBI
Guith npuMenensl ypabrenns (157), (158) u (215) J:mﬁ nﬁmem
BogHoro OGananca. [lpuyem K=uAY, E=Z-K,; AU_,
dU =D,; Wa=w,AT1, 4TO BLITEKAET H3 CpPaBHECHHS ypauaenuii (IS&

(158
[{I’.}HTH[IH I'GPHI:II }I’GJI('.IBHﬁ FABHCHT OT Te0MorH4eCEuxX CTPYK-
T}']J ¢KJ[aﬂ‘IHT1:IZ‘{ obnacredt, Ouu pacusensrorcs Ha Oonee npocTbie
CXEMBI, B MNpefenax KOTOPLIX NpHEeMIeMbl PACCMOTpEHHbIE BhIllE
MOJICJIH BTOPOrO TNOpAJKa (pacYeTHbIE CXEMbI JUIA  KJIIOYEBBIX
yqactkoB, ¢M. Tabn. 5 u puc. 29).

B pabore [5] paccMoTpensl  MeTOIBI  THAPOIHHAMHYECKOTO
AHAIM3A PeXUMA rgyirmnhxx BOJI COBMECTHO ¢ MeTojlaMi obuiero
Bojnoro Gananca. B 4acTHOCTH, BhIJIeNeHB! K/IIOYeBBIe BOAOCOOPHI,
Mo KOTOPBIM ¢ MOMOIBIO 06ieBo/1HO-BalanCcOBBIX MeTONOR (MO
IKCHEPUMEHTANIBHBIM HAO/IOIeHHAM) ONpPEACAIOT CYMMAPHOE HCIa-
peHme, KOTOpoe 3aTem JKCTPAnoNMpyoT Ha TUIOMm@aLh Dacceiina
TOPHOH peKH.

[puseaennsie B 1abn. 5 U 6 cXeMbl JOJXHBI TONONHATLCA W
JICTANHIUPOBATECH € YMETOM MNPOBOJISUIMXCH WCCIeOBAHMI,

I'nasa 5

PEKOMEHJALIMM T10 COCTABY U PACNOJIOXKEHUIO
CETEA HABJIOJATEJBHBIX CKBAXWUH

Boine Geiin paccMmotpensl MeTobl OlleHkH Bananca TpyHTOBBIX
H HanopHbiX BoJ. OcCHOBaHMeM JUIA TPUMEHEHHA 3THX METO/0B
CAYRMIM  PEe3yibTaThl pexuMHbIX Habmwojennit 3a  xonebannem
YPOBHA TPYHTOBBIX BOJA HAa PABAMYHBIX PACCTOAHHAX OT PAHHMIL
MOTOKOB (pPeK, KanaJloB, BOAOXPAHHINUIL, MO3EMHBIX BOJOpA3eI0B
H T. 1)

Ilo cymecrBy, mis kawmgoro seroga Owim  cdopmynupo-
BaHbl TpeDOBAHMS K COCTABY M PACHONOKECHMIO HA MECTHOCTH Kak
OJINHOYHBIX, TAK M TPYHNOBBIX (B BHJAE CTBOPOB WIH IUIAHOBBIX)
cHeTeM HABMIONATENLHBIX CKBAXHH,

PaceMOTpUM npHHUHNHANBLHBIE YKA3AHHA [0 COCTABY H pacno-
JIOWEHHIO ceTeil HabMaaTe/IbHEIX CKBAXKHH, KOTOpbIe BAXKHBI IS
HAYAJNLHOTO 3TAaNa OPraHH3aAlHH  H3y4YeHHS pEeKMMa W OLEHKH
Oananca TPYHTOBBLIX BOJ B Pa3iH4YHBIX NPHPOJAHBIX H BONOXO3fii-
CTBEHHBIX YCIOBHAX.

1. Obmume TpeboBanus K cetH HabmoAaTelbHBIX CKBAXHH,
BOJIOMEPHBIM NOCTAM HA OTKPBLITBIX BOJAOTOKAX, BOJOEMAX, K
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DanaHcoBbIM TJOINAAKAM, YYacTKaM W T. 1. CBOJAATCA K cCJe-
JIYIOILEMY:

ﬂﬁECCI[I’.“[EHHl: NoOJY4YEHHA HCXOJHBLIX JJAHHBIX O FEHHME H
3/ieMeHTax OanaHca NOM3EMHBIX BOJI JUIS THNOBLIX TPUPOIHBIX H
BOJAOXO3HICTBEHHEIX YCAOBHH B LEJNAX M3YYeHHS IPOLECCOB H
3aKOHOMepHOCTel (GOPMUPOBAHMA KOJIMMECTBA W Ka4ecTBa 110/13eM-
HBIX BOJI B ECTECTBEHHBIX H HAPYIUEHHBIX YCNOBHMSX, NPH HTOM
3aTpaThl CPEJICTE HA COOpykeHHe cetell HADMOAATENBHBIX CKBAKHH
JOJIAHB OBITh MHHHMaJIBHBIMM;

HOJIYHEHHE JIOCTATOMHOH WMHPOPMALIMH O KOJMHYECTBEHHOM M
Ka4eCTBEHHOM W3IMEHEHHM M3y4aembiX NoJ3eMAbIX Bod Ha Oyayuiee
B CBAIH C H3IMEHEHHEM 3KOJIOTHHCCKMX YCJIOBMII JAaHHOH W
MPUJIETAFONIMX  TEPPHTOPHIT X03aficTBENHON JIeATeNLHOCTH;

BOSMOKHOCTH IIKMPOKOTO HCHONL3IOBAHUA HADIIOMEHHIE 30 pexu-
MOM TO/I3EMHBIX BOJL JUIA OLEHOK PECcypcoB MPEecHBIX BOM, YCNOBHI
HX SKCIIYATAIMH W PelIeHHA JIPYTUX 3aja4 B 0baacTH peryamposa-
HHA H PErHOHAJLHOTO MNMPOTHO3A peXHMa MOJ3EMHBIX BOJL

2. HabGaropatensHas ceTh CTPOMTCA W PAIMENIACTCH HA MECT=
HOCTH B THIIOBBIX TIPHPOJIHBIX H TEXHOTEHHBIX YCIOBHAX, Onpe/e/cH-
AbIX Ha ocHope mnpopaboTku wHGOpPMANMKE O [E0JIOTHYECKOM
crpoenun, reoMopponoruy, rUapoNIOTHH, METEOPOJIOTHH U THIPO-
reoIOrMKM KOHKpeTHLIX TeppuTophil. Bee 91u naunnie obobiarores B
BHJIC KapT I1peBAPUTE/NILHOIO palOHHPOBAHHA TEPPUTOPHH 1NO
yenopuaM  (POPMHPOBAHKA NPHPOANOTO HIH  HAPYIIEHHOTO pe-
KMMa K Oananca NOIIEMHBIX BOJ € YMETOM  HCKYCCTBEHHBIX
(pakTOpOB.

Kpome 3THX yCnoBHi yY4UTHIBAIOTCH 3a1a4H, KOTOPHIE CTOAT
nepes  ruaporeonorudeckoi cayxkboi Ui pasanuHbIX  oTpaciei
HAPOJAHOTQ  XO034icTBAa, @ Takke TpebOBAHHA  CYIIECTBYIOIMX
METOJIOB OIEHOK M NporHo3os OajaHca NOMAIEMHBIX BOJ H HX
pexunma,

3. Mo ceoemy HazpaueHuio HabMOOATENLALIE CETH CKBAXKHH,
BOAOMEPHBIX 1OCTOB, DAMAHCOBBLIX NMJOMA/IOK H YHACTKOB NOjipad-
JeNAOTCA HA JIBE TPYMNibl; ONOPHLIE W cneunaibHbie, Onopubie
MpeaHaIHaueHbl JUIA PErHOHAJNBHOTO MHOTOJIETHETO M3YyYenHA TH-
MHYHBIX 3aKoHOMepHOCTER (OPMHPOBAHMA JNEMEHTOB PEXKHMA M
Banadca noj3eMHBIX BOJ KaK B €CTECTBEHHBIX, TAK W B HAPYIIEHHBIX
yclnoBuax Ha Gonbluux TeppuTopuax. OHM CYUIECTBYIOT BechbMa
NPOJAOIKMTENILHO W CHYXKAT ITAJIOHOM [UIS  JIpYyrux cereit ¢
KOPOTKMM pajaoM Habnroaenui.

CneunansHble HabmogaTenbHble CETH MPEAHAIHAYEHBI JUIA JIO-
KaJBHOTO H3yqeHHs pexuma H OanaHca noj3eMHBIX BOJ B CBAIM C
pelICHHEM KOHKPeTHBIX 3ajlau (HaupuMmep, Onpee/eHHe Truapo-
FeOJIOTHYECKHX NapaMeTpoB, 1eMEHTOB OalaHca W WX H3MEHEHHH
Noj BAMAHHEM OPOILUEHWH, OCYILUEHHs 3€Mellb, THAPOTEXHHYECKOTro
CTPOMTENLCTBA M T.1.) B OIPaHHYEHHOE BPEMS C YYETOM MHOIO-
JIETHEH pHTMHMYHOCTH (He menee |1-—15 ner).
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THIBI HABTKJATEJIBHBIX CETEH M BAJAHCOBBIX YYACTKOR

B cocrap onopHoit HabmomatesibHOW CETH BXOJIAT:

4) perHoHajIbHBIE CTBOPH HAGMIOMATENLHBLIX CKBAXHH, 34KNa-
IblBAeMBbIE B THINHYHBIX FHIPOTEOJIOTHYECKHX H BOJOXO3SHCTBEHHBIX
YCIIOBHSAX,

6) JIoKaNbHBIE CTBOPLI HabMHOMATEIbHBIX CKBAXHH JUIS [€TA)lb-
HOTO M3Y4eHWs pexkuma H DanaHca NOMIEMHBIX BOJI B CHONKHBIX
NPHPOJIHBIX U HHTEHCURHO HAPYLIEHHBIX YCIOBMAX;

B) «<KOHBEPTHI» M KyCrbl CKBRKHH, CIYXKallHe IS pacyera
Gananca TPYHTOBLIX BOJ HPH ABYXMEPHOM B TNUaHe JABMKEHUM W
HCCNEIOBAHMM  NlepeTeKalnis TPYNTOBLIX W HANOPHBIX BOJA 1O
BEPTHKAJIM, OleHKH BanaHca MEXIIACTOBBIX BOJOHOCHBIX [OPH-
JOHTOB;

r) FTHIPOMETPHYECKHE BOIOMEPHBIE TOCTBI H CTROPHI HA pekax,
KaHanax W o3depax AnA HAOMOJEHMH 34 TOPH3IOHTAMM BOJILI M
pacxofaMH  OTKPBITBIX  BOJIOTOKOB, [JI€ OTCYTCTBYET ONOpPHAH
wabmogatennuas cerh,

J) Kiouenble DajlaHCcOBble YHACTKH M BanaHcoRLle TIOLAIKH, HA
KOTOPBIX peXHUMHBIE HAGMIOICIHA 34 NOABEMIILIMH BOJAAMHU JIONOJ-
HAKOTCH  AKCHEPHMENTAIBHBIMH - HABMIOMEHUAMH 33 OCHORHBIMH
aleMenTamu obuiero soaoro OGananca (ocajku, BoJgONOAYA HA
OpOIleHHE, HOTEPH BOJOTOKOB HA  HMHPHUALTPALNIO, JIpeHAKHbIA
CTOK, CYMMapHOE HCIapeHne, BAaro3anachl B 30HE aspaiiy H 1. 1),
HeoOXO0/IMMBIMH Ui cocTaBiedns obuiero Bojgnoro OGanawca M
OLCHKH Nponeccos (GOPMHPOBAHHA PEXHUMA, NHTAHHA W B LEIOM
Bananca NOMIEMHBIX BOJL.

B cocras cnenqanbroii HabmoaTe/ibioi CeTH BXOJAT:

4) KOPOTKHe CTBOPL! HADMOAATENLHBIX CKBAKHE ¢ HeDOILIINMHU
paccToAHMAMI  Meky ckpakubamu  (50- 250 M), neobGxoaMMBIE
JUIR pacyeTa HPOreoJOr HUECKHX NapaMeTpos, IPOBEICHHA eTalib-
HBIX pacdeToB 2JIEMEHTOB DajlaHca Noj3eMHBLIX BOJ B CHOKHBIX
THAPOTEONOTHYECKHX ¥ BOIOXO3AHCTBEHHBLIX YCIOBHAX M BO3-
JIEHCTRHA  PAIMMHBIX HCKYCCTBEHHBIX (DaKTOPOB;

5} NAHOBBIE TPYIINBLI U3 OJIMHOMHBIX HADIOIATENILHBIX CKBAKHH,
NMOIBOITHIOLIHE BRBINENHT B CpEﬂH 1THX ]‘}HC‘:IETHME {IKOHBEPTHP} CEBi-
KHH M pacCMHTaTh JIEMEHTBI Dananca noOA3EMHBIX  BOJ IS
CTOKHBIX OTOKOB TPYHTOBLIX BOJI B TUIAHE TPH  PAIIMMHBIX
HCKYCCTBEHHBIX gxaﬁmpax;

B) ONMbITHRIE DaJaHCOBBIE YYACTKM, HAa KOTOPBIX [0JIAHA ObITh
NeTankHas ceTh HabMOJATeNLHBIX CKBAKHH, KYCTOB SPYCHBIX
NLE3OMETPOB HA Pa3HbIe BOJOHOCHBLIE FOPH3OHTHI, a4 TAKKe CHCTEMa
IKCNEPHMEHTABHBIX YCTAHOBOK ([OKIEMEPOB, MCNapHTeneH, JM3u-
METPOB M T. 1.) Ans Haburofenus 3a 2MeMelnTaMH o0Iero BojHOTO
Gananca, Dananca BAarM B 30He ajpaumM, a Taxke 3a paGoToif Tex
HIIH HHBIX COOpY#eHHi (ApeHameil, KCIIYATALHOHHBIX CKBAKHH W
¢ vl o
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r) TMAPOMETPHYECKHE CTBOPHI M BOIOMEPHBIE 11OCTHI HA peKax,
KdHanmax, BOAOXPaHHIIHIIAX.

Cnenmanbuas HabmoaaTesHad CETh MOKET CO3IABATHCA OJHO-
BPEMEHHO C ONOPHOH, TaK Kak OjlHa JOTNONHSET APYryko,

[MpoekTHpoBanue ToH U Apyrod HabmoJaTeLHON CETH JOIKHO
BGa3MpoBaThCA HA THJIPOTEONOTHYECKOM paHOHHPOBAHUM JIAHHOM
TEPPHTOPHHU C YMETOM Pa3BHTHA HAPOAHOTO Xo3sHcTea. Paccrosnug
Mexky HabmoaTenbHbIMU CKBAXKHHAMA yKasaHel B 11 2.

[MpopomxutensuocTs paborsl cnennansholl HabnopaTeNbHOM
CETH OMNpPEJENAETCH CPOKOM NPOCKTHPOBAHHA H OKCILUIyaTaiWu Tex
HJIH MHBIX BOJIOXO3ANCTBEHHLIX CHCTEM, Ui OOOCHOBAHMA KOTOPBIX
opranniyloTcs  BoaHo-DanancoBsie wuccnegoBaHnd. C  TedenHem
BpeMenn JreficTByroman HabroaTesHay CeTh CKBAXHH W TIOCTOR
MOXET MEHSTh CBO€ HAIHAMEHME, O TAKKE HCHONL3OBATLCA AN
HGH'!'pGJ’[H COCTOAHHA 3EME/lh, ﬂl!pBﬂEJIEHHH MEJ’IHO]‘JHTHEHDFG 3¢--
thekTa MennopauMii M IS OXpaHbl OKpYRaromei cpemwl.

B ycaoeusx oduomepinoco & naane ROMOKA 2PYHMOSHIX 600,
openupyemuixX pexoil, Hanpasiaenns cTBOPos HabmogaTensHbIX CKBa-
KHH HOPMaJIbHbI K Ype3y peku u ruapousoruncam (puc. 31, a, 6).
[Meprylo ckBakMHy 3aKIaALIBAIOT OKONO ypela peku, aybiu-
PYIOLLYIO ~~HA NPOTHBONOMOKHOM Oepery. DTH CKBAKHHBI HeOO-
XOJIMMBL JUIS TOTO, 4TOOLI OTPAINTL B pacueTax rpanndHoe yenosue
NEPROro  pojia.

Bropylo CKBAXHHY PACnoNaralor B HECKO/NILKMX JIECATKAX MeT-
poB OT nepeoil; BMeCcTe ¢ NEpBOM MCHONL3IYETCH JUIA  pacueTa

kh
Ko3ppuuHeHTa YPOBHENPOBOJAHOCTH TPYHTOBOTO MNOTOKA @@= —=*,
W

Mo AaHHBIM 0 KoneOaHun ypoBHeil rpyHTOBBIX BOJ HPH MaBOAKAX B
peke. CneayiomMe cks, 3—5 u T, 1. npeanasHadensl jUiA pacyera
HITEHCHBHOCTER NHTAHKA TPYHTOBBIX BOJ CBEPXY H HX COCTAB-
NAIOMMX 38 JUIMTeNILHOE  BpeMs, T.e. Benuuun uupuabLTpaniu
OCaJIKOB Hr'.ﬁnt H HCHAPenHs 3THX BOa ulA9. Paccrosune MEX 1Y

NOC/HEJAHHMH CKBAXHHAMM TNpUMEPHO pasho (2+3) \/E

HAns oHOMEPHOr0 MOTOKA BOJL WHPOKO NPHMEHAKOTCH METOM
KOHEUHBIX PasHOCTeR W anannTuiueckuid MeToa. Kaknas ckpaxuna s
MEPBOM METO/IE OKa3bIBAETCH B CEPEe/MHE PACYETHOTO 3JIEMEHTA
NOTOKa, BO BTOPOM - MepBas M BTOpas (CMexXHas) CKBaXHIEI
orpanuyuBaioT coboi pacueTHbIH 3/1eMeHT MOTOKA.

Mo Bo3mokHOCTH Bech cCTBOpP HaGMOJATENBLHBIX CKBAXHH
CTPeMATCH PacwieHHTh HA HenpepuiBHLIA PAd KOHTAKTHPYIOLHX
MEX/Y Cﬂﬁﬂﬁ PACUYETHLIX MIEMEHTOB NOTOKA. ﬂ_ﬂﬂ Kaxqoro Wi HHX
i'lﬂ JAdHHBEIM PEXKHMHBIX CKBAWHH PHCC‘[HTL!BHFOT INEMEHTHL ﬁﬂ.J’lﬂllCE
IPYHTOBLIX BOJ 3a To/ioBoi uukn. B uenax yrouwmenns dopm
THIPOH3OTHIIC NTPH 3aK/ajike CKBAXHH MPe/lycMaTPHBAIOT HECKOJIBKO
OMHOYHBIX HeryOokux ckpaxuH, obopyayeMbix no 6oxaM OCHOB-
Horo creopa (cMm. puc. 31,a).

149



(i B, (o Js s

Puc. 31, Cxempl pacnooseiud Haboaarea b CKRIKUN B CTROPAX N0 NOTOKY
NP OMHOMCPHOM B Nuane (a) u apyxmeprom () JBkennn Box:

{ - pOSOUPONIEMLIE B BOSOBOCHRE  ovaomenum; 2o pacuetief Mot noToka; Jo F 0 cenakmuing
(3 mabmogare e, 4 pacyernnas malaogaienurasl; S ruapanIoTHIcs

TlpoTseHHOCTh CTBOPA CKBAXKHH 3ABHCHT OT IEaH, npecie-
nyemoit pacueramu bananca son. OOBIYHO CTBOPLI NPOAOIKAIOTCA
O BOJOpA3ENa NMOJIEMHBIX BOJ WIH JIPYrofl pekH, orpaHnyu-
BAKOLIEH JanHbId 3eMeNbHBIR MaccHs B njane, I'panMiamMu crpopa
MOIYT OBITh M CEYCHHA NMOTOKA NPH PEIKHX HIMEHEHHAX B PEJibe
mecTHocTH  (OpoBkH  BO3BBILIEHHOCTEH, Jenpeccun B peibede,
KOHTAKTBI BOJOHOCHBIX TIOPOJA € HENPOHHUAEMbIMHA NOPOJAMH
M T.I.), 9TO 4acTo coBnagaetr ¢ reoMopdonoruvecCKHMH rpaHu-
LAMH.

B ycaoguax paouaibhelX NOMOKOS, PAcnpocmpancHHblx eb.auzu
WIAVYUH  peK, JNBWKEHMs BOA  MOTYT OBITH CXOAAIIMMHCH M
pacxoasuiumucs B riane (em. pue. 31,6). Ilpu asyxmepnom B
nJjane ABMXKEHWH BOA Haubonee NOAXOJAMT JUIS PACHETOB METO/I
KOHCUHBIX pasznocteit (oM. i 2). Kpome OCHOBHOroO CTBOpA
CKBAXHH, OPHEHTHPOBAHHOTO mNo notToky Boa (cks, 1--4), B
o0a3aTeNbHOM NOPHAKE 3aKNQJBIBAIOTCHA 110 OAHOMY JIOMOJIHH-
TenbHoMy OOKOBOMY CTBOPY ¢ Kakmoit cropoHbl (ckB. 5—7 M
8—10), xoToprie NO3BONAKOT YTOYHHTH MOCTPOEHHE THAPOH3OTHIIC
W olpejefieHHe pa3MepoB B IUJIaHE JUIA PACUETHOrO HMEMEHTa
notoka. Ha pekax (cM. puc. 32), obopynywoT BopoMepHBIE HOCTH
BOM3H CKkB. |.

PHBMEHIEHHE HaG,ﬂI{'tJIHTEﬂBH bIX CKBdXHH BI0O/Ib C'I'BG]JGE, GPHEH'
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THPOBAHHbIX TIO NOTOKY TPYHTOBBIX BOJ, obaerdaer BwoiGOp
pacHeTHBIX cxem (Mosesnieil) M TIOMOTaeT YyBSA3aTh PE3yNbTATHI
pacdeTa IeMEHTOB 0anaHca TPYHTOBHIX BOJI, OCODEHHOCTH HX
pexuma ¢ reoMopdosIorHel, perHoHaNLHON JTMHAMUKOMR TOA3EMHBIX
BOJ1 H IOCTHYE TIOJIHOLEHHOTO H3y4eHHs (POPMHPOBAHHUSA NMOMIEMHBIX
BOJI DONBLUIMX TEPPUTOPHI NMPH MHHMMAJILHOMN 3aTpaTe MaTepHallb-
HbIX CPEJICTB.

Ha pazawunelx ainosuaiehvlx  meppacax 6 004uHax pexk u
mexMcoypeutom eodopazdeabiom maccuge CTBOPbI HAOMIOAATENbBHBIX
CKBAMKHH 3aKJaJbIBAIOTCA TAKXKE 110 NOTOKY BOJL H M3o0paxkeHsl Ha
puc. 32. Ha xaxoi Teppace f0/i%Ho ObITh HE MEHEE JIBYX CKBAKHH,
PACHOJOKEHHBIX MO NOTOKY BOA HPH OJHOMEPHOM JIBWKEHHMH B
nnane (cM. puc. 32, a). B6siman rpannir noToka B nipeaenax modMsl U
HUIKMX HAJNOHM NpPHMEHWM AHANMTHYECKHI MeToJ pacdera nura-
HUS I'PYHTOBLIX BOJI cBepXy. B ymasenuu or pek (BLICOKHME Teppachl,
BOJIOPA3/ICNLHOE TUIATO) NPUMEHSETCA METO/I KOHEUHBIX PasHoCTeil.
Kpome rujaporeonoruyeckoro paspesa no noToky BOJ cheayer
YYHTHIBATE BOSMOXHYIO JIBYXMEPHOCTH MOTOKOR B IJanHe,

JacayRMBaloT BHUMAHHA BOJOPA3NE/bl H YCTYNBI TEppac, 0Kono
KOTOPBIX 3aKaajbiBatores HabionaTesibible CKBAKHHBL I TI0NyYe-
HHA JAHHBIX O PEKWME IPYHTOBBIX BOJ HA IFPaHMUax noToka (cM.
puc. 32, 6).

ﬂ cAYHanx MHOZOCAOINO 0 cpoennA .u#.wdypmumx MACCUBOR,
FAKMOHANUUX KPOME 2PYHMOBHIX MENCNAACMOBLIC 600bl, HATIPUMED
noaMopentsle (puc. 33) xak B YETREPTHUHBIX, TAK M B KOPEHHBIX
OTJIOKEHHAX, B DajiaHce MOXeT HMETh 3HAYSHHE NepeTeKanne HTHX
BOJI 1O BEPTHKANH, oco0eHHO B TOM ciyvuae, eclin oTMevaeTcH
HAMYMTENIBHAS PAIHOCTD HANIOPOB BOJBL MO BEPTHKAMM H IOPOALI
Pa3JICJIAIOUIMX CIIOZB HMEIOT 3AMETHYIO BOJONPOHHIAEMOCTh (CM.

ri. 2).

,ﬂ)ﬂﬂ neenenopanna  Oajanca TPYHTOBBIX BOA  3AKTaABIBAIOT
CTBOP MEIKHX CKBaxHH (cMm. puc. 33, ckp. 1—9) na rnyGuny
MUHUMAJILHOTO CTOsHMS 9TuX BOja. Jlns M3ywenus OGanadca Mex-
MJIACTOBLIX BOJI B MOAMOPEHHBIX OTJIOKEHHAX 3aK/A/ILIBAIOT CTBOP
ckBakuH Gonbiied raybuns (1--7) u, nakoHell, Ha NOJCTHIAIONIUN
HATOPHBIA  BOJOHOCHBLIH  TOPH3ONT B KOPEHHBIX  OTIOKEHHAX =~
creop riybokux ckBakuu (1—7). Ha rpynToBsbie Boabl 3aKkiajibi-
BAIOT MAakKCHMajlbHOE YHCI0 HADMOAATENbABIX CKBAKHH, 3HAYH-
TCALHO MEHBIIE~—HA MCPBBIK M €le MCHBIUE HAa BTOPOH MEX-
TIACTOBBIE HATOPHLIE TOPH3OHTHI,

Jns kakaoro BOJIOHOCHOTO TOPH3OHTA TNPHMEHSIOT METOJIBI
KOHEYHbIX pa3sHOCTeH W ananuTHdeckuit (rn. 2) c yderoM mnepe-
TeKaHUA BOA 1Mo BepTHkasW. Boisllioe BHMMAanWe yAensioT niaHo-
BOMY PACIOJOKEHHIO JONOIHUTENLHBIX HAONIONATENBHBIX CKBAXHH
HA MECTHOCTH B CJIy4asx OTK/IOHEHHA JIMHUA TOKOB OT HAnpaBiieHds
crBopa. [Ipu oTk/iOHEHHSX 3THX TOKOB OT HanpaplieHHs CTBOpA,
npespitiatomux 307, OOKOBBLIE CKBAXHHBI U8 YTOUHEHHA (QOPMBI
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Puc, 32, Cxemm PACHONOKCHHSA HADMIOMATC/ILHBIN CKBIKHH HA JPCRHCATIOBHNTh-
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Puc. 33. Cxema pacnofomcHusa HabMoaaTeIbHBIX CRBUKHH HA MOKAYPEULE NPH

ﬂﬂ!—'—lﬂ'l’l:[m.’( BONOHOCHBIX TGPH'!:}HTHI:
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4o MOPCHHLEA CYPANHOR © Tadkkod. 5 NeCYSiMe FIHNM KOPEIHGEY BOP0L 6 - - HIBCCIHAK TPCIMHORAT MR,
EYCT HABoAATE WL CRBIRHI 1 Cro wosMep; & YpoBciib TpYITORLWA Bog; ¥ nopnopiEf ropHtolnt poaw

n pexc

MJIPOM30IHNC  3aknaabBaloT ¢ obeux  CTOpOH  craopa.
Ha puc. 33 npusenen npHMEp MeXNypevyHOro MaccHsa, B
npe/iesiax KoToporo o0opynoBaHO NATh KycTOB HaDIomaTenbHbIX
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CKBAXHH Ha BCe TPH BOJOHOCHBIX TOPH3OHTA M, Kpome TOro,
CTO/MBKO e JONOMHHTENbHBIX KYCTOB HA [BA BEPXHHX BOIOHOCHBIX
FOpH30HTA, HE CYHTAd MEJIKHX CKBAXHH HA TPYHTOBBIC BOJIbI.

ITpu usyvenuu pexwcuma u 0AAAHCA AUN3 NPECHBIX 2PYHIMOBHIX 800,
nagea@iowux Ha codensix (pHC. 34), 4TO ¥MacTo BCTPEYaeTCA B 30HE
F0JI0BBIX TECHAHBIX OTNOKEHWH B NONYIYCTBIHAX, NYCTBIHAX H
NPHUMOPCKHX JIIOHAX, JUIHHHBIE CTBOPhI HADIIONATENbHBIX CKBAKHH
pacnosiaraloTcs BAOJL JUTHHHOIN ock amnakl. [Nonepex sToro cTBopa
34KIA/IBIBAIOT 10 TPEX KOPOTKHX CTBOPOB, KOTOPBLIE MO3BOJIAIOT
BBIAEMTL B  [peaejax JIMH3bl pacyeTHbIE 3JIEMEHTH! [0TOKA,
YYHTLIBAIOUIHE ABYXMEPHOCTH JIBHKEHHS BOJ B [J1aHE.

Oxono GonplIMHCTBA MENKHX CKBaXWH HAa TPYHTOBBIE BOJIbI
npoxoaaT raybokne wabmomarensHsie CKBAXHHEI HA  TOIACTH-
JIAIONIHE BLICOKOMHHEPAJH3OBAHHEIE BOJAL, HA KoTOpsiX (opmu-
pyeTcs JIMH3A NPEecHLIX BOJ.

PexuM npecHnix B MHHEPAJHIOBAHHBIX BOJ RABIIONAIOT OJHO-
ppemento. [lpn stomM dukcHpyroT obInyi0 MUHEpa/IH3ALHIO TeX W
APYrHx  BOJ, ONPEACNAIOT IUIOTHOCTH M BAIKOCTH HHAKHHAX BOJ,
ocoboe BHHManKe obpamaoT Ha THATEILHOCTh HIOIALUMH HPECHBIX
BO/L B CKBAXKMHAX, 3JIOKCHHBIX Ha raybokHe BobI.

Pacuer nMTaHMs rpyHTOBLIX BOA NPOM3BOAAT C Y4ETOM TIOT-
HOCTH W BA3KOCTH BOJLI M0 BEPTHKAJM, OCODEHHO TINATENLHO NPH
MHHEpann3alMu conenbix Bon Gonee 30--40 r/n [4).

Habmodameabnan cemy  cksaxdcun na nod2ophblx wiaeiighax u
npedzopibly  pashunax  AONKHA NEPEceKaTh THIHYHBIE KOHYCHI
BLIHOCA, HX COMNCHEHHE C NPOTIOBHAJILHO-AJUTIOBHAIILHON paBHHHOMN
Mo rJIABHOMY HANPaBACHHIO MOA3IEMHOIO CTOKA, HAYLIEro OT rop x
pekaMm (puc. 35).

Kaxnas ruaporeonoruveckas 300a —WHOUALTPAIMA (10BEPXHO-
CTHBIX BOJ (B npemesax rajevnukoBON HACTH KOHYCOB BLIHOCA),
TPAH3NTA NOAIEMHBIX BOJI, BLIKJIHHHBAHHA HX, BTOPHYHOrO MOIpy-
KeHHs u npubpexnas 30Ha BAMAHUA PEKH — J0JIKHA MMETh XOTH
OBl Mo OAHOMY pacqeTHOMY KKOYEBOMY YHACTKY € pacHerHsIMM
cTeopamu  nabaronatenbHbix  ckBaxuu. TakHe CrBOpHI B 30HE
HHPUABLTPAIMKH  nepecekaloT MPPUIalMOHHLIE KaHAMbl W HCNONb-
IYIOTCA JUIS pacueTa noTeph moBEPXHOCTHON Boabl Ha MudHALTPa-
HHIO, pacHera IIoUAqHOTO NUTAHHA FPYHTOBBIX BOJ M MX CTOKA B
HHMKEPACTIONIOKEHHbIE Mo pejbedy 30HLI

B 30me TpaniWTa CTOKd4 rpyHTOBBIX BOJL M APYIHX 30HAX (CM.
pHc. 35) Kak/bli pacHeTHBI CTBOP JOJKEH COCTOATHL W3 KYCTOB
APYCHBIX CKBAKHH — BYX W Doljiee B Kak/10M nyHkre ¢ GHIBTpaMu
Ha rpyHTOBBIE BOJBI B CYrJIHHKax H B MNOACTHNAIONIAX TeEcYaHo-
rpaBAAHBIX OTJIOMEHHAX C HanopHoH BOIOW.

Kpome awanmu3sa ecrecTBEHHOIO pekHmMa IPYHTOBBIX BOJ, NOJ-
cyeTa WX OanaHca nmo 30HAM, B JAHHBIX YCIOBMAX HeoDxomumo
YUMTBIBATL HCKYCCTBEHHbIE (DAKTOPBI, BKIHOUAIOLIME PACXOIBl H
TOPH3OHTHLl BOJALI B KaHANAX, peKax, ApeHax, BOJoNojavyy Ha
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Puc. 34, Cxema pacnonomeHns Habmogatebumx CXpikHi Baoas minhnofl ocw
JIHHAL NPECHLIX RO, JAJCTAIOUINY HA CONCHBIN BOMAX:

J= ROJNHIPOH MBS LE W BOIOIBCIRE I'Iﬂlpfl"l.ﬂ 2~ AMima NpeCiax Bl J }']'ﬂ"lll:lllu FPYHTORMY  BO,
4 weian maGasonareanmne cxmawnin, S rayBokis malooanreanine onnnsnin ¢ GHILTROM B CONEHIY
poanx; & - packeTHf JMENT NOTOKA
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Puc. 35. Cxema pacnonokenns HWaGmofaTenbHbiX CKBAXKHH Ha TOArophoil
NMPEAropHoil  HAKTOHHBIX PABHHHAX:

§—gopennue nopomw; 2 — ranesikg; J- necox. 4o cyneckl S CyraMipox; §--¥poeess TPYHTOBMX BO:
7 MCTOMHME,

V- somw  (1—mopuasrpanud  nosepxuocTiey Bon W ocaakos, Il Tpasnwra momesmoro  eroxa,
I — s ammumaneg omesine gon, TV —BIOPHYIORD NOTpYERa rpyiTospy Bod, V- npRGpexnas)
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Puc. 36, Pacnosowenwe nabmopatens-
HEIX CKPA®HH HA ONBITHOM DafaHCOBOM
YHACTKC B YCTOBHAX OPOUICHHS:

-

I- pacnpenemmrens; - opocwiedk; J - AaBoake
TEAbHAR ChBawHny; 4 - pacyerusall J0ement noros:
5 - meveopoorwaecki NYEKT; 6 IHIMME | PIHECEAR
naomanka; F— WCTH PATEARIIA N0 IR, & — Kos-
NekTop; #— THAPOMETPHYECKNI CTROP HA KAHAIC H
THAPOME pHYECKHE YCIpoRCTBa Ha Pl aeAn | eidx,
OPOCHTENEX M KOO ICETOPE

OpOILEAHE, @ TAKKE JIpyrHe 2NneMenThl BoaHoro bananca— ucnape-
HUE, TPAHCIMPAIHIO pacTedui, cTok cOpPOCHBIX BOJ W T. 1L

Haa demaasnoze uzyuenus dopmuposanun basanca 2pynmossx
600 C BCECTOPOHHMM YYETOM BIMAHMA pasnuuuelx  dakropon
MOJIMBHOTO OpOIIEAUA HAKM ¢ onpeneienneM ahpekTuBHOCTH pas-
JIHYHBIX JIDEHAKEH M ATPOTEXHMYCCKHX MEPOTPHATHI OpraHu3yroT
onbiTHbIE Dasancosbie yvacTku. Takue yuacTku, Hanpumep, HeoOxo-
JIMMBI B KaXJIOH M3 YKA3aHHBIX BbilIE 301 NIPEAropHoi U NOATropHOI
obnactn (eMm. pme. 35).

Obbiuno  Danancossie  ydactku  (puc. 36) OKOHTYpHBaKOTCA
BOIOTOKAMH  (KAHAJAMM, PACTPEACTUTENSMH H  APECHUPYIOUINME
KOJLJIEKTOpaMM), €CTECTBEHHBLIMH JIENPECCHAMU W IPOIHOHHBLIMH
ﬁopmmu penseda. [lnomans ux moxer cocrasnsats 100200 ra,

A 9THX yuacTkax cobmomator obDMENnpHHATHIE IS OKPYAKAIOIINX
TEPPUTOPHIA pekuMbl opolueHHa, Ha THNOBBIX MONMBHBIX KapTax
OPOUIEHHS TEX MJIH HHLIX CENLCKOXO3AHCTBEHHBIX KYALTYp o060-
PYAYIOT CTYIIEHHYIO ceTh HabmoaaTensubiX CKBAXKHH, BKIOMAS
KYCThl MX HA pa3Hble BOJOHOCHBLIE TOPH3OHTHI Mo BepTukanu. Ha
CMEUHANBHBIX TUTOMIA/IKAX NpoBOAAT HabmoseHns 3a cyMMapHbIM
HCTIAPEHHEM, TPAHCIUPALMEH pacTeHnit, BlarosanacaMi B 30HE
aspanuu # 1. 1. C uesiblo OUeHKH BANAHMA TyOMABI IO BOJILI HA ee
Gananc opranu3yloT Habiiolenus 3a a1eMenTaMu 3Toro Gasanca no
JmsuMeTpaM ¢ DOMBILIOH TOBTOPHOCT biO.

banancoesie ywacTkn, sxoasuiie B coctaB onopHoit nabmoja-
TEJLAOH CETH C EeCTECTBEHHbIM pEKHMOM, wefnecoobpa3Ho HMEHo-
BATh K/JIOYEBLIMHM, a BXOJAILIME B COCTAaB CHEUMATHIMPOBAHHOM
ceTH — onbITHBIMKA. Ha Tex u japyrux ywacrkax jeransHo Habiro-
JIAETCA PeRMM IPYHTOBBIX H MEKIUIACTOBBIX, YACTO HAIOPHBIX BO/I.
banancorbie y4acTKM aBTOHOMHBI B TOM CMBIC/IE, YTO ONpeJenenye
IEMEHTOB D4NTAHCa HE 3aBHCHT OT JAHHBIX aHAJOTHUYHEIX Haﬁnmne-
HHH Ha CMeEKHLIX TEPPHTOPHSX.
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DneMeHTH BojAHoro Oananca HAa NOBEPXHOCTH — CTOK, HCmape-
HHE, 0CaJIKH, BOJIONOJA4a HA OpOILEHHME M JPEHaXHbIH CTOK — Had-
NHOAAKTCA ¢ NOMOIIBIO THPOMETPHYECKHX YCTPONCTB CTalUoHap-
HOFO THNA M HA HCNAPHTEIBHBIX TUIOUIAAKAX C MOMOLIBH BECOBBIX
ucnaputened (tuna ['TH-500; TFMU-3000, B-1000 n 1. n.), ceru
Haaemuh1?4 jqomﬂemepcn H nmosHorpados, HACA/IOK HA BO/IOTOKAX
HoT. I .

Ha cknonax sojocbopor obopyuyrores BoaHo-DanaHcoBbie H
crokoBble mnom@ankd no npumepy BHHUIJL, C mx nomoubio
ONPe/IENAIOT CTOK NOBEPXHOCTHBIX BOJI, 1O/I3¢MHBIA CTOK BEPXOBO-
KH MO FOPH3OHTAM M BEPTHKAIH M JIETA/IbHBIE AIEMEHTHI BOJHOTO
Gananca no ypasHenuo (215).

JUTa THOWYHBIX YYACTKOB 3OHEl a9PalMH COCTABINIOT BOJIHBINA
fGananc MOYBEHHO-TPYHTOBOH NPH3MBI COTJACHO YPaBHEHHIO

C,- C1+nAH=(H',+-—Q—'FQl—E)M. 216)
e C; n Cy— HavyanpHbld W KOHEuHBLIl Baarosanachl B 30HE
a’palMK, CuUMTAs OT €¢ JHEBHON TNOBEPXHOCTH A0 3epKana
TPYHTOBBIX BOJI;, N— TOJIHAH BJArOEMKOCTh TpyHTa B 06BEMHOM
BLIPAKEHHH, PABHAA TIOPUCTOCTH 3a BbleTOM obbemMa 3aremnen-
HOrO BO3JIYXd, W, —BEIHYHHA WHTEHCHBHOCTH BIaroobMeHa 30HbI
aspaium ¢ armochepoil niu ¢ auHesnoil nosepxnocthio, nabnonae-
Mas B TEYCHMC PACYCTHOTO NPOMEXYTKa Bpemenn Af.

Ecnn 3a jaHubii npoMexytok spemMend Af Ha  THIMYHBIX
yyacTkax GbUIH IKCHEPUMEHTANTBHO ONpeaenens: ocajkn X, pacxoj
BOJLI HAa opowenue f,,, HCNapeHue OcajakoB ¢ MOBEPXHOCTH Z,
HcnapeHde noAMBHBIX BOJ (HE YCNEBUIMX NPOCOYHTHCA B N04BY) Z,
H HCHApeHHe COBMECTHO € TPaHcnUpaiHed pacTHTeNbHOCTRIO Toil
BIATK, Kortopas Obula makonnena panee B 30HE a’palmd HIK
KOTOpAa# ke HpocouMiach (BKIOMAS BAAIY W3 TPYHTOBOIO 110T0KA)
Z,, TO NpPH OTCYTCTBHH TOBEPXHOCTHOTO CTOKA M AKKYMYJIAIMH
BAATH HA HOBEPXHOCTH (KOWjeHcaumed BOJASHBIX napos npenebpe-
raem) meauunHa snarooOmena 3oubl adpanuu ¢ atmochepoil na

JaHHOM  Y4acTKe
VG S P o s e @217

3uas BesMuMHy w,Al, a TaxKe NeByro vacTh pasencisa (216), n3
MOC/C/IHErD MOKHO BBIYHCIHTBL pa3Mep NOJ3EMHOTO CTOKa C
y4acTka MM OanaHcoBoil MuIolA/IKK 32 Bpems Af, npoHCXOMIsIIEro
Kak B TOPH3OHTANLHOM, TaK W B BEPTHKANLHOM HANPABIEHHH, T. €.

CYMMY BENHYHH (-@] ;Q‘ —s) At.

KpoMe TOro, M3 BLIpAXEHUS BEJHMHMHBI BIaroobMeHa 30HbLI
apaiuu ¢ atmoctepoit w,At u ypasHenns BoaHoro OGanauca Ha
nOBEPXHOCTH Bcero ©Ganancoporo Bojocbopa MoJy4HM

H‘;*ﬁf=x—{z—xl]+[fl—fz)—ﬂl, {Z]S}
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Pue. 37, Cxema pacnonokenns naGmonatensusix ckpamun v Gacceiine Manoit pexu:
{=mofisa; 2--0  magnoliseimnie eppac (2— pnepoas W IILI;IlL Jocqperna); f — nOAOPATALINI0E (L 10
L] Bogopaaeasiian  annmn; A o rpandine apofieoro  peca; & mabvoparemande  oxmiwene (7 - wpa

FpyHionde Bofgu, &  na noaMopeniiee poaMl ¢ cekousepTie ckraani; M- sasuEaonmd maposen pie
MECKHA CTROP i ke
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Puc. 38, I'maporeonornyeckuit paspes I—1 (em. pue. 37):

! - nousenno-pactHrenk caoh; J- necox, 3
HAb AT LI CRRaRIE T
g n

cyrianiiok (wopeial 4 rowma; J --w3pecinmk; 6 -—Kyer

HAIOD BOAK B KPORIC BRIOHOCE U TOPHIONTA; & - - YPOBCIL TPYNTOBMS ROM;
ILEIOME I PHYCCKAE  YPposR B0 (¥ — noaMopeiimes, 0 B MIuscTHRESR)
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rae obo3nauyenus Te ke, 4To W B ypasHenuu (157). Moxno
BLIYHC/IMTL CYMMAapHOE HCIapeHHe 3a BBIMETOM KOHJEHCAIHH
BosHbix mapos (Z—K, ).

Benvuubna nuTaHMs TPYHTORBBIX BOJ ceepxy wA! cBazaHa ¢
BenMYMHOH BiaarooOMeHa 30HBI a’pauMd ¢ armocdepoid w,Af
chaenyroumuM obpasom:

woAt=wAt+D,, (219)

rjie D,— u3MenenHe 3anaca Baard B 30HE ajpaluMu 3a Bpemsa Af,
CYMTAs €€ OT [AHEBHOH MOBEPXHOCTH [0 HAWBHICILErO TOJIOKEHHS
noaAnepTol KanuanapHol KaiMbl.

B dopmyne (219) uckomas menuuumna wyAr, a B dopmync
(218)~(Z~=K, ). Bee npyrue meronuueckne ykaszanus no pacyeram
Oananca Bnaru B 30He a’spauMu jgansl B paborte [4] Benmumumna
NHTAHUA TPYHTOBBIX BOA WA! omnpeaensierci N0 PeXUMHBLIM
JANHLIM.

Obugan KoMRONOEKa 0OUHOYNBIX, KVCMOEbIX U Habawodameabiblx
CKEANCUN Nna  cmeopax MamocTpupyerca pue. 37 u 38,

[pannust Ganancosbix BOgOCOOPOB COBNAMAIOT C BOMOPA3Cih-
HbIMH JIHHHAMH, PEKaAMH H JIMHHAMM TOKA, NPOXOAAUIMMM 4epes
3aMBIKAIOUIMI  THIPOMETPHYECKWI CTROP Ha Manoll uan cpensei
pexe. B kax0M paione HMEIOTCH «KOHBEPTEI» CKBAKHH M KOPOTKHE
HX CTBOPHI, TO3IBONAIOUIHE AHAJMHIMPOBATHL pexuM W Oananc
FPYHTOBLIX BOJl PACCMOTPEHHBLIMH BBIIE METOMAMM.

Ecnu p Dacceltne mManoll peku Danancosbie pallonbl BRIgEICHL! B
cornacuu ¢ reoMopdosiorned mecrnoctH (cM. pHe, 37), TOo Ha
MEK/IYPEYHOM MACCHBE IpaHuilbl pPallOHOB H44aCTO COBNAJIAKOT €
THAPOMIOTHIICAMM, NO3BONSIOLIMMH H4E€TKO OKOHTYPHTH Danancosbie
TeppuTOpHH Kaxaoro paiona. PalloHsl noapasiensorcs Ha ywact-
kn Oonee onnopoamsie no raybHHe CTOSHUA TPYHTOBBIX BOJ,
PACTHTEJILHOCTH, TOYBAM, A4 TAKKE 10 CTPOEHHIO 30HBLI a’paiHi H
TUnam Oananca rpydToBbix BOA (eM. 1. 4).

KOHCTPYKLUMA HABIOIOATENBHBIX CKBAXKHH

Cpenn nabiofatelibibiX CKBAKMH MOXKHO BRIICAHTL: a) OIH-
HouHble (Menkue M rnybokue); 0) KycTwl CkBaXHH € ApyCHO
pacnonokeHHbIMA (DHALTPAMH Ha pa3HLle BOAOHOCHBIE TOPHIOHTHI;
B) MIAHOBKIE TPYINLI CKBAXHH JU1A JBYXMEPHBIX B IUIAHE MOTOKOBR.

O6ume Tpebopanus k KOHCTpYKuHH HabnOAATENLHBIX CKBAXKHH:

a) NHAMETPhl CKBAXHH JOIKHLI 0DECneyHTh BOIMOKHOCTh CIyC-
Ka B HUX M3IMepMTEIbLHBIX npubOpoB 00 ypOBHS BOJAL M 0 JHA
OTCTOHHMKA (U1 KOHTpOJIA CTEeneHH 3ausienus MabTpa), a Takke
npobooThoOpHHKOB 1714 B3ATHA npo0 BoABI Ha XHMHYECKHH W
DaxkTepHONOrHYeCKHH aHaJIM3hI;

6) nopepxHOCTH GHUILTPOR HE NONKHEI MOABEPraThCA 3aHIEHHIO,
KOJbMATallMH H WIeKTPOXHMHYECKOH KOPpO3HH;

158



B) pasmep QuanTpa nomken obecrneyHTh TOYEYHBIE MOKA3ZAHMA
Hanopa BoAwl B HeDonpmoM jmanazone rTayOuMHB, a Takxe
NOMNYCKATh YHCTKY EI0 JKEMOHKOH M MpoKayky BOMbI;

) NpH NPOXOJIKE OHOTO WJIH HECKOIBKHX BOJOHOCHBIX TOPH30H-
TOB, 3aJIerdiolMX Bbillle HabnioaaeMoro ropH3oHTa, HeobxonuMa
TwaTe bHA% M30NAUAA (TamMnoHax) HeHaONMHoJAaeMbIX TOPHIOHTOB
no sceil GuabTpood konoune Tpyo;

) Ha  Kaxabi  mabmonaeMblii  BOJIOHOCHBIH TOPH3OHT MpH
CIOUCTOM CTPOEHHMH BOJIOHOCHOW ToMM nopoj  HeoOXoAuMo
3AKNANBIBATE OT/IENbHYIO CKBAXKHHY C y4eroM TpeDoBaHus I, «I»;

e) npa obopynosanun HaAOMHOAATENbHBIX CKBAXHH Ha BLICOKO-
MHHEPAJIH30BAHAKIE BOAB (C TUTOTHRIM octatkoM Bonee 30—50 r/n)
clielyeT BMeECTO MeTannudecknx Tpyd W duasTpa w3 meraia
MPUMEHATh AHTHKOPPO3WiHBIE TpyYOM W QHABTPHI H3 ApYroro
MarepHana (nonusTiien, acbecToueMeHt),

K) IS HIONSUMH CKBAXHHLL OT MONAJIAHHUA B HEe MOBEPXHOCT-
HBIX BOJA 10 3aTpybHOMY mnpocTpancTsy obopyjyercs TIHHAHLIA
WM TEMEHTHBIA 3aMOK OKOMO YCTbA CKBAMHIBI,

3) HA CKBAXHHE HOMKeH ObITh HAJEKHBLIA OTrOJOBOK, 3amHpalo-
IUMHCA BHHTOBBIM 3AMKOM,

u) natpybok (BeICTYNMaomas 4actb GHALTPOBOH KOJOHHBI Hajl
HOBEPXHOCTBIO 3eMJIM) JIOJIKeH HMeTh Boicoty ot 0,7 mo 1,2 m.

pu  Heraybokom (1--3 M) 3aneraHuuu  TPYHTOBHIX BOJI B
PHIXJBIX nopoaax (Neckn, CyriMHKY) ofMHo4HbIe ckBaxunul oBopy-
ayroT B BRae wrekGuiasTpos, OUabTp ¢ HAKOHEYHHKOM H3TOTOR/IS-
erca W3 Oypunpueix TpyG. [inuna paGoueit wactH urexkpuibT-
pa—npo 0,5 m, Ilepdopuposannylo 4acth ero NMOKPBIBAKOT METall-
JIH4ecKoi  ceTkoM ranynnoro mnerends. Heboawwioit  amamerp
wrekpuabTpa (40-—50 mm) obecneunpaer ObICTPYIO peakuuio CKpa-
MHHBI Ha WIMEHCHME YPOBHS BOMJbI B NJACTE MOPO..

[Tpu 60mbIIMX TNYOHHAX MO BOMALI, YeM Oblo yKa3dHo Beilile, a
Tak®ke A cHcTemaTuueckoro otdopa npol BOABI HA XHMHuECKHi
AHAJIH OJIMHOYHBIE CKBAXKKHBI 0BOPYAYIOT OJHONH KonoHHOMH TpyD
d=76=100 MM, Ha KoHUe KOTOPOH HABHHYEH KOPOTKHIl (l-——l,SPM]
ceTyaThii GUALTP M HHUAE — OTCTOHHHMK AauHoi He Honee 1M ¢
Nepepsannoi  npobkolt  (puc. 39,a). Byperue Creosd  CKBaXHHBI
npousBoanTea jguamerpoM d= 100150 mm. Bepx pabouecit wacru
(unbsTpa 3araybnserca Moa  MHHHMANbLHBIA  YPOBEHb CTOAHMA
[PYHTOBBIX BOJI.

B cnywae asyxcnoiiHoro cTpoeHHs BOMOHOCHBIX TOJLL TOPOJ
(puc. 39,6), KOTOphie B BEPXHEM CYIJIMHKE COAEPKAT I'PYHTOBLIE
BOJIbI, 4 B HUKHeH vacTu pailpesa, clokKeHHOH neckaMu,— HalopHbIE
BOJIbl, YCTPAMBAETCS KYCT M3 JBYX CKBakHH. Menkas cksaxuna
obopyayercs Ha TpyHTOBBIE BOAbI, a4 rnybokas—Ha HarmopHble,
HAXOASAIHECHd TOM CYTJIHHKOM.

Jdns  w3onsuMH  rpyHTOBOH BOABI CYTJIMHKOB B Taybokoi
CKBaXHHe ocTaBnstoT obcanHbie TPyObl, NpHMeHeHHLIe A1 OypeHus
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Puc. 39, Cxempl xoncTpykunit Hab1ioaare/bibix CKBAKHN:

J—oroaomok; 2 deiniponan goaciing, 3 neMennien noayuies, 4 —raunannl sadox; 5 pabouan wact
docrpa; 6 —overoinme, T apofica; & oficaane Py

Puc. 40. Cxema obopynosanus nabnona-
TEARHEY CKRUKIUN PUALTPAMH  uBnoTaiiy u
NEMEHTALME 03aTPYDHOTO  MPOCTPARCT Ba
npH  MagoMouwnux  (a) W sMommsix  (6)
BEIICACHAUINY  BOJIOHOCHBIY TOPHIONTAX!
! oroaopok, 2 obcammise 1pybu;  J- nosaTpyGran
uemciianma;, 4 wmok prisrpoboll gonowi; 5 ocia-
TOE Py | permed obcnnol xonomne TpyG; 6 %‘;‘;“l]‘lﬂ'
BaR Eooaonnn, T endistMe, 8 [.'I:'IFH'I‘IH.:I WICTR BTG
U arcrofihk, 10— npobea

B CYIJIHHKax 00 KPOBJIH NECKOB. baimmvak aTHx Tp}’ﬁ OCTABJAKOT
HCOAJNEKD OT KPOBIH MNECKOB. E}’]JEHHE B IeCKaX MOMKET NPOH3BO-
JIUTHCH Donee MENKUM AHAMETPOM HAH MPpOIOIKATECA € HaYAJlb-
HbIM JIHAMETPOM Tp}'ﬁ, KOTOpLIE NOCHE YCTAHOBKH []JHJIBTPDH-(‘.IH
KOJIOHHBI NOJAHUMAIOTCH Tak, 4T100bl oDHawuTs pabovyl dactw
punsTpa. Mauua ¢unstpa 1--2 M.
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[Ipn ueThipexc/ioHHOM CTPOCHHMH BOAOHOCHBIX TOJUL TNOPOJ
obopyayloT KycT M3 Tpex ckpaxuH (puc. 39,¢), camasn raybokas w3
KOTOpLIX MOTpedyeT yCTAHOBKM B CYIJIMHKAX H TECYAHBIX TJIHHAX
JIBYX KOJIOHH 00CagHLIXx Tpyd Ans H30JH1HH TOPHIOHTOB BOABLI BO
BTOPOM CJIOE NECKOB W B CyrJHHKAX,

3nauuresbHO IKoHOMHEe 00OpYNOBAHHE TOIO K€ KyCTa W3 Tpex
CKBAKHH € NPUMEHEHHEM LEMEHTHOrO TaMimoHaxa 3aTpybHoro
npocrpanctsa (puc. 40). B stom ciydae pabouas vacre dunbrpa c
KOPOTKUM NaTpyOKOM YCTAHABJIWBAETCH «BNOTad» Ha CajbHUKE H
OTnasiaeT HeoOXOJAMMOCTE  HCNOJAB30BaThL TPyORl Manoro (s
yerpodcTsa cnjomnod dumneTposoil konounbl) 1 Gonee kpynuoro
AMAMETPOB (Ha TepekpbiTue HeHabo1aeMeIx TOPHIOHTOB).

[1nanospie Tpynnn HabAKOAATEABHBIX CKBAKHI NIPH ABYXMEPHOM
B naane noroke obopyayror pasuniMu cnocobamu. Ecnm meobxo-
JMMBI pacdeThl nUranus u Dananca rpyHTOBLIX M TOACTHAAOUINX
HANOPHLIX BOJL, TO B KAX/IOM NYHKTE (4 X BCCIO NATH B «KOHBEPTEN
CKBAKMH) O0DOPYIYETCH KYCT CKBAXKHH COTMACHO CXeMe, YKajanHoi
Ha - puc, 39,6 wan 39,4, B 3aBHCUMOCTH  OT  YHCJIA  BOJAOHOCHLIX
ropusonTos, Ecnm rpebyercs ouenuts TONLKO Dananc rpyHToOBBIX
BOJL MPH OTCYTCTBHH TFOPHIOHTANBHOIO CTOKA B MOJACTHIAMOIIEM
HAMOPHOM TOPH3OH 1€, TO B DOKOBLIX NYHKTAX «KOHBEPTA» CKBANKHH
000pyAYIOTCH OJIMHOYHBIC CKBAKHHBI 110 THIY, W300pakeHHOMY Ha
puc. 39,a. B 1o ®e BpeMs B LEHTPE «KOHBEPTA» 3AKIA/IbIBACTCH
KYCT SPYCHBIX CKBAXKHH TO NPHMEPY, YKa3laHHOMY Ha pHc. 39,6.

Ha orcyrcraie ropm3oHTalbHOro CTOKd4 B HAIIOPHOM BOJAOHOC-
HOM TOPH3OHTE YKa3bIBACT PABEHCTBO OTHOCHTENbHBIX (Mian abco-
JOTHBIX) OTME10K YPOBHSA BOJALI, 3aMEPEHHOIO BO BCEX NMYHK1AX B
revenne rofa. fosroMy 10 yerpoilcTra paccMaTPHBAEMON CHCTEMBI
rPYNnoBeix CKBawHI Tpebyeics nposeaenne 3abiarospeMenion
FHIPOTEOJIOTHIECKON paiBekH ¢ onpejeienHeM (GopMbl KpHBBIX
Jenpeccuii no Kaka0My BOJOHOCHOMY TOPHIONTY W TIOCTPOCHHEM
KAPT THAPOMIOTHIC WAM  THAPOMIONLE: NPH  MHHMMAIBHOM M
MAKCHMAJILHOM CTOSHUAX VPOBHS NOJAIEMHBIX BOJ, a4 TakKkKe INpH
YUAILEHHBIX 3aMepax rayOun 10 BO/LI.

[To okonuanun obopynosanus HabmoOAATENBLILIX CKBAKHH NPO-
BEPSAIOT HAMCKHOCTL TAMMIOHAKA TIPOWICHHBIX BOJOHOCHBIX TOpPH-
JOHTOB, HAXOAAMMXCH Bbille HabnlOgaeMOro, a Takke HYYBCTBH-
TEJIBHOCTH BCEX CKBAKHH K M3MEHCHHIO HANOPA BOABLI B BOAOHOCHBIX
maactax. Takas npoBepka BBINOAHAETCH nyTeM npobusix npoxkavex
CKBaXMH M HaOJIFO/IeHHIt 30 BOCCTAHOBJIEHMEM YPOBHSA BOAbI MOCHE
OTKA4eK WJIW NO/UIHBA BOJBI B CKBiHHBI, Oxono rpynmn HabJo-
JATEIEHEIX CEBAAHH }I‘CTHIIHHIIHBHIGT reoacivyecKue p'El!prI, CIIY K-
IIMe I8 KOHTPOJIS OTMETOK mnaTpyvOKOB CKBAKWH, OT KOTOPBIX
MPOM3BOAMTCH 3umep raybuH [0 BOALL

Jlpyrue KOHKperHbie ykazanus no obopymosanuio nabnwopa-
TeNbHBIX CKBAKMH MOXKHO HANTH B METO/AMYCCKMX PEKOMEHIALMHX
MO OpPraHW3auMkd ¥ NPOH3IBOJACTBY HaDJIIOJCHMH 3a PEKHMOM
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ypoBH#A, Hamopa W aebura noasemubix Boa [6]. OGopynoeanue
BOJIOMEPHBIX [IOCTOB M THIAPOMETPHYECKHX CIBOPOBR Ha peKax,
KdHallax W BOJOXPAHHIHLILAX I]IJOHZEHDHH']'CH B COOTBEICTBHH C
MeToaMueckHMH  ykaszanuamu [Nockomruapomera CCCP.

I'nasa 6

BbIBOP METO/J0B ONPEJAEJEHUA D3JEMEHTOB
BAJIAHCA TIO/I3EMHBIX BOJ/I HA PA3HBIX CTAJIMAX
EI'o U3YYEHUWHA

OBUHE NMOJOKEHHA

Buauane ocTanoBHMCH Ha NPHHUIMIHAJBHBIX PA3IHYMAX CYILECT-
BYIOUIMX METOMOB oucnkW Oanawca rpynroBeix Boa. Cpefm 3THX
METOAOB  BBUJIENSIOT JIBC [Pyl0bl  TOMHBIC H  NPUOIHKCHHBIC
(tabn, 7).

K nepsoil rpynne, kpome nepeunciennnix B 1abn. 7, MoxHo
OTHECTH TAKKE M METOAbl  MOJICAHPOBAHKA, BLINOIHSEMbIE C
noMoubio DA w DBM, ocuoBannpie Ha (QHIHYECKOM W
MATEMATHICCKOM MOACAHPOBANKMK QUALTPAIMH BOABI, KOTOpbLIE B
nannoit pabore He pPaccMaTpPHBAIOTCH.

I. Metoa KOHCYHBIX Pa3sHOCTCH OTAHYACTCH OT AHANHTHYECKOro
TeM, YI0 JUIA CBOCIO mnpUmMencnua He Tpebyer aHanMTHYMECKMX
petienuit audpepeHiManbHBIX  YPaBHEHUI, ONHCHIBAIOIIMX POLECC
HEYCTAHOBHUBLLIETOCH JIBWAKCHHUS BO BPEMCHH M B NPOCTPAHCTRE.
Ypapuenus OGananca BojAbL B KOHEYHLIX pa3HocTax ajarebpanuccku
npeobpasyloTes B Npocible pacueTnile GOpMybl AN onpeieneHns
FHAPOreONOrHUIECKHX  TIAPAMCTPOR, BCIAWYHH TNHTAHMA CBEPXY M
CTOKAa TPYHTOBLIX BOJ HCXOJH W3 JAHHBIX O pacnpeaeicHuu
HAMOPOB (YPOBHEH) THX BOJ BJAOJAL CTBOPOB WIH MO NJAHOBBIM
rpynnaM  HaOMOMATENBHLIX CKBAXKWH, a4 Takke M0 JaHHBIM 0O
peXUME ITHX BOJ BO BPEMCHH W B npocTpaHcTse. [pannuubie
VCIOBHA ABTOMATHYECKH YYHTLIBAIOTCH MO JAHHBIM O KonehaHum
YPOBHEH BO/LI B CKBAXKHHAX, PACNONOKCHHLIX HA I'PAHHIAX DOTOKOB
(eM. ra. 2).

JUis cBoero mnpuUMeHeHHs 9101 Metoa  Tpebyer npoBeacHMs
NeTanbHON Pa3BE/IKM TPYHTOBLIX TOTOKOB B OTHOIIEHHH pachpeie-
NEHHA B NPOCTPAHCTBE BOAOHOCHBIX W HEBOAOHOCHBIX (BOAOYHOP-
HbIX) TOpPOJA, WX (UALTPAUMOHHOH XAPAKTEPHCTHKH, BOAOOT/IA4H
JUIS KaX/J0ro CeYeHHs MOTOKA, €CliM OH HeoaHopoaeH B (uibTpa-
LHHOHHOM OTHOIICHHH, H T. II.

Jns pacdeta BENMYMHB NHTAHUA TPYHTOBBIX BOJI CBEPXY B
NPOCTERIINX OAHOPOHBIX TMIACTAX NOPOA NPH OHOMEPHOM JIBHKE-
HUM BOA Tpebyerca He MeHee Tpex HabNIOJATE/ILHBIX CKBAaXKHH,

162



TOOLOW EHEMESERdl TIO0HRONLOESH N FL00HWONLOE EH LMERMEEIA a—» B w40 ENEHD CIHITEMOrT XHMr0g edogioron

ik od FRPE0OE) - CHALYERS SFHIOHIRTRG - - ¢ “HHEE ynd0dlD @ roL0N AN demiseord - g ‘HEwEEy mondds smEoRery - f e xrnadde 1368 7 rindsesi
AFHROHHTD — |} FLEago anasoed g - | Cprsadosrade - i gerecariedoros ) C‘preoeadoeds - Tos weloadds weeeod o -1 -] 2HneRanEd ]

+

l_l
+

o gl i

++

-+

+
+

+4 4

+ 4

-+

+

1+

+ +

3

4

+ o+

&+

1
m

St - S S S - S

+

+ 1+

+ 4+

=

-+
+

+ 4+

T

-+

+ o+

WEH

-H¥PEND WHHROHMYO ou aMusamodug
K¥oL

-on AwonnsnmmediosHn ¥ EuHaUsand])
HEBED HnHoHardg

amanHaxcnrandff
HHNEdEr MHOL HIBIE HWMHW
| -BHMI' B V0" PWH¥X BEHIrEHE 0108336
r-gﬁqnnuﬁ._ VOLaw  MITHINA OO
ydohHd LaWHENL
m EIHBLIEQ OJOHVOE OJIANQO
| IME0IHPL RO -OHI0ENO0)
HuHaHERAA  WEHALRHI
._._.E.._u.v&—_ﬂ HHEIMAd XMAORHLIHIEHE
_ warroHeRd XFEHRIHON
JOMNIOR HIWEHHITOUIH |

2una )

¥

£

D e

|
|
I
|
_

1

i

FILIQT ITHIZRIE]

ros weestnandr eemwad wj

BTN XM WU W T'os
cABo i) Enes] BLMTEEE ATOLS Y

amivedn gn ommanamedn XM oo Uos xraeounids B)HEFEQ H BHHELND HHRHU2E HNHINO S0U0L0W asHaravadioegd

L BURUQE |

163



pacnojokeHHbix no noroky soj. [NpH OTKJIOHEHHM HAnpawpieHWUs
cTBopa HabJOAaTENILHBIX CKBAKUH OT HANPABJIEHHS JBHKCHHS
rpyHTOBLIX BOA Oonee 10—15” obs3aTenbHa oUeHKa NorpelmHocTei,
BOZHHKAIOIIUX OT llp}:[HﬂTl-{ﬂ EI,I[HOMEPI[GE‘I‘H NoOTOKA B TLJAHE. Hp}{
QONBIIKMX OTKIOHENHAX CTROPA CKBAXKHH OT HANPABJICHHA NOTOKA
BO/J HEOOXOIMMO 3a70KeHHE NONOJHWTENbHbLIX DOKOBBLIX CKBAWHH
Hi 3HAYMTENBHOM PACCTOAHHH MeX/1y CTBOpOM M ckBaxuHoH. Ilpu
ITOM  H4CTO MNPHMEHAIOT «KOHBEPTHI» CKBAXKHH IS KakI0ro
WEMEHTA T0TOKA, TPedYIILEro 3aJoXeHHA MNATH CKBAXHH B
CY4aAAX JIBYXMEpPHOCTH TOTOKA.

M3 1abn. 7 Buano, 4TO METOJ C YCHEXOM MOKET NpUMEHSThLCH
IUISl BCEX THUNOB pPeXUMA TPYHTOBLIX BOA W NS PAIIMYHBIX
pacyeTHX OOBLEKTOB (CHCTEM  PACHIONIOKEHHSA CKBAKHH Ha  MECT-
HOCTH), DTOT MeToa HEOOX0AMM 1IPH  HEOAHOPOMHOM COCTABE
BOJIOHOCHBIX TIOPOA B (PHIALTPAIHOHHOM OTHOUICHHH.

2, AmajnuTHdeckuit Metoa pajpaboTam Ans npocTeHlIMX CxeM
JIBHKCHHS TPYHTOBBIX BOJL (OAHOPOAHOE CTPOCHHE BOJOHOCHOIO
FOPH3OHTA, OJHOMEPHOCTB NMOTOKA B naade ® 1. 1.). Ero npume-
HeHWe Ha npakTuke Tpedyer yyera norpeHocTeil, BO3HUKAIOUMX OT
NMPHHATHS  YKA3AHHBIX  YIPOIAIOUIHX  YCIOBHI.

OAHAKO NPUMEHCHHE 2TOM0 METOAA OMCHL BBLIFOJHO OT/IMYAETCH
OT MPEAECTBYHOIErO MeTOAd pAajoM OOCTOATENBCTE: a) JIETKO
ONPEASAOTCH THIPOTEOJOr HYECKHE TapaMETPhl, JUIS pacyeTa KOTo-
pBIX TpedYIOTCA MaCTO AWML JABE CKBAXKHHBI, PACMIOJIOKCHHBIC APYT
OT JIPYra Ha KOPOTKOM PACCTOAHMM TI0 MOTOKY BOJ; 0) BOIMOMKHBI
nebonbiure (1o 30°) OTKAOHEHHS HATIPABJICHHH CTBOPOB CKBAXKHH OT
HANPABJACHUA MO NOTOKY BOJ; NPH 3TOM HaiiIcHHBIC NMapaMeTpsl
JIOJEKHB HCNONBIORATHCA JLJIH PACHCTE NMHTAHHA 1o EaRAOMY CTRODY
CKBAKHH MHAWBHAYAJALHO, B) HET HYXKAb 3HATH KOIQ(PUIHEHTHI
(punLTPaUMH MOPOA B KAKAOM CeuCHHMH nNOTOKa, MO0 wumeercH
BOIMOKHOCTH JUIS MacTOro onpeneieHus koxphunuenta yposue-
NPOBOJIHOCTH  TMOTOKA MO PEKHMHBIM JAHHBIM  BAOJIb CTBOPOB
H T. 1L

Kpome 0guHOMHBIX KYCTOB APYCHBLIX HAbMHOMaTENBHBIX CKBAKHH
MAHHBIA METOJL NPUMEHMM JUIS BCEX CXeM PACNONOKEHUS CKBAKHH
Hd4 MECTHOCTH M BCEX THIOB PEXKHMA.

3. Meroa obmero Boanoro OajlaHca OTHOCHTCH K rpynne
SKCHEPHMEHTAILHBIX METOMO0B, KOTOpbLIe Hanpasjelibl Ha onpeiee-
HHE ﬁ{,}ﬂhHIHHC’TEa ANEMEHTOB nﬁm-s:m BOJIHOIO Danawca ¢ no-
MOTIBIO pa3jinuHeiX NPHOOPOB, VCTAHOBOK HJIH JIPYTMX BCHOMOra-
TEABHBIAX MCTOIOR, HATIpHMED METONA TENAOBOI O Dananca JTH
onpenesieHHs cymmapHoro ucnapenus. OCHOBHbIE ypaBHEHWS IS
cocrabiienuss oOero BogHoOro 0OanaHca y4acTKa cyliH W 30HbI
aspaumu — (215), (216), (218) u (219).

Meton obuiero BojgHoro OanaHca MMeeT psa JAOCTOMHCTB: OH
COCTOMT W3 PAMIMMHBIX MeETOAMK HabimtofeHus %a OTHeNLHBIMH
IeMEHTAMH BOJIHOIO Bananca, KOTophie He 3aBUCAT JAPYr OT Apyra,
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B yYpaBHEHMSX BOAHOro Oanamca MOTryl COMEpPKATBCE OCTa-
TOYHLIE MHWIEHBI, YHKAILIBAIOLIME H4 HEBAZTKY ONpPENE/IeHHA Cha-
TaeMbIX YpPaBHEHMH HE3ABHCHMBIMH METOMaMH.

BMecte ¢ 9TMM npeasiyiMe MeToabl u3yuenust OGananca
MPYHTOBRIX BOJ NO pEH{HMHLIM HaHHBIM 3HAYHTENEHO CﬂKpﬂll[ﬂ}DT
JATPATH CPEACTB Ha IKCINEPUMEHTABHBIE OMNPEACNeHHA KOMIMOHEH-
TOB BEMHYHHBEL [MHTAHHA l"[:l‘:y"I[T\EIl!ll:lnll’|'.I BOJ, KdK, HANpHMED, mno
ypaBHeHuto (157), kotopsie HeoOXOAMMO 3HATH JUIS MHTEPNPETAIIHH
BEMHYHMH MHTaHUA, CToKa u Oananca rpyHToBbIX BojA. Bmecte ¢ Tem
ITH MeTo/ikl Hanbosiee NoJHO YUMTHIBAKOT THAPOTEONOTHYeCKHe
YCIOBHA TNpH pacueTax INHTAHHA BOJI.

Meton obuiero soaHoro Oananca npHeMJieM U H3y4YeHHs
BOAOPAIICALHONO W MNPeArOpHOro THNOB PEXKHMA TPYHTOBBIX BOJ H
CONMPOBOKAETCA JIMLIL FPYNNOBLIM pacnookennemM HabmoaaTe b=
HBIX CKBAAKMH Ha MECTHOCTH, & Takke TPH HiyveHwH Oananca
Noj3eMHbIX BOJA Ha DanancoBbIX YHACTKAX M B pevnnix Oacceiinax,
rj1¢ aBTOHOMHO 3aMbikaercs oDl BoaHblH DaNaHce npuxoma M
pacXoJla MAcC BOJbI.

4. JInsuMeTpHuecKHi METO/L HA NMEepBOM ITANE CBOECT0 PA3IBHTHIA
NPUMEHANICA KAK CPEACTBO ONPEACNCHHS HCIAPCHUS ¢ NOBEPXHOCTH
BOAOHACHIILIEHHOrO TPYHTA TpH  paznuuunoil  raybune 3aneranus
IpYHTOBLIX BOA. Byayun saximoueHiibiM B HENnpoHuuaeMeid ¢ Gokos
COCY/l, MOHOJIMT NOYBOIPYHTA B JIMIUMETPE NOJABEPracTcs Hachl-
HIEHMIO BOJOH H HCnapennio cpepxy B Mexnonunsnoit nepuog o
nocaeanux 1015 ner 2101 METOA BXOAMA B COCTAB METOAOB
obutero soanoro Gananca. B nocneayiomeMm JM3IMMETpPhl  CTAJH
COBEPIICHCTBOBATLCA W TeMeph MMpeHAIHAYEHB! U1 JKCHEPHMEH-
TANILHOIO ONpeaCaenus Beex MieMeHTOR Gananca rpyHTOBHIX BOJ B
HEITH'JE npu Manslx raybunax go sojst [4].

OJUIHBAS  BOAY B COCY/Ibl, NUTAIONIHE MOHOJHTH TPYHTA,
ONPEACAIOT PACXO/l TPYHTOBLIX BOJA HA HCIAPCHHE NPH IOCTOAH-
HOM YPOBHE BOJbLI, C MOMOLILK CNHBA BOJIBI HAXOAAT HMH(DHALTpA-
LUK BOJABLI C noBepxHocTH. M Hakonel, npuMeHss apTOMATHYECKYIO
MOAAYY BOJIbI B NAPANNENbHBIR JHIMMETP M CTOK €€ M3 NHIMMETpa
(s MOUIEPKAHHA  YPOBHA BO/JAB B JIMZHMETPE HAa BbICOTE
ECTECTBEHHOTO), HAXOAAT NOJNOKHTEILHYIO W OTPULATENBHYH pai-
HOCTH ME#J1y NMOJ3EMHBIMH TIPHTOKOM M OTTOKOM IPYHTOBBIX BOJ
KaK B ropusontansiom (cOoky), Tak M B BEPTHKANLHOM (CHH3Y)
HANPABACHNH,

TPHILATE/IbHBIE CTOPOHBL 3TOTO METO/A — W30aAIMA Habroaae-
MOI0 MOHOJIHTA MOYBOIPYHTA B HENpOHHIaeMoM ¢ GokoB cocyse,
HEOONBLIIME MJIOMIA/IH NONEPEYHOro CeYCHHS MOHOJIMTA, OTCYTCTBHE
CPE/ICTB JUIA HENPEpLIBHONO HaOMIOMCHMS 3@ BNATO3anacaMu B 30HE
AIPALMK, CIOKHOCTh YCTPOHCTBA JIMIMMETPHUYECKHX  YCTAHOBOK
H T. M.

HaubGonece pawmubliii HeOCTATOK JHINMETPHHECKOTO MCTOAA —
OTCYTCTBHE METOAMKH IKCTPANONALUMN NUIHMETPHYECKHX JIAHHBIX
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HAOMIOIEHHH 1O [UIOMI4/IH, 4 TAKKEe OrpPaHMYEeHHOCTh TyOHHBI
CTOSHMH BOJABI B JIHIHMETpax npemenamMu 3-—3 M.

BmecTe © 3THM 18 OKCHNEPHMEHTANBHOIO WIYYEHHS BOMHOIO
Gananca nouBorpyHToB Hebonbwoi MoumoctH (o1 0,5 no 5 M)
JHIHMETPLI OUCHE }"JE[DE]IL] H JOCTATOYHO ﬂﬂCTDBEthI npH neTallb-
HBIX (yuallleHHbIX) HabDMOAeHMAX 3a HX NokazaHuaMu. [ind cocrae-
nennsi Dasnanca BRark B 30HE A’PANMM B MOHONUTAX TPYHTA
JH3AMETPOB YCTAHABJIHBAKOT MOYBEHHBIE BAArOMEpbl HEHTPOHHOTO
THIA, MO3BOJASIONIHE HENPEPLIRHO (MKCHPOBATH BAAKHOCTh MOYBLI
HaJl YPOBHEM BOJILL

Takum obpa3zoM, DaHHBIH METON OUEHHBAETCS HAMH Kak BCNO-
MOTATENbHBI, TPHUMEHIMBIH U1 ONBITHBIX BaJJAHCOBBIX YYACTKOB B
recHol yBa3Kke ¢ 00mesoano-06aNancoBRIM W FHAPOAHHAMHYCCKHM
METOIAMH,

5. Metoa ruApoJMHAMUYECKOIO AHANK3IY PEKHMA TPYHTOBBIX
BOJ M JMHAMMKM BJArH B 30HE ajpanuu (KoMnnexkcHbti) Hanbonee
copepiiener, On npUMEHSETCH OJHOBPEMEHHO HAa THHOBLIX Oajnan-
COBLIX YHacTKaX M B Dacceiinax MajbIX M CPeJIHMX pek, rje DanaHch
BOMLI HA TMOBEPXHOCTH, B 30HE A9PAUMH W B TOTOKE JAMKHYTHI,
MMCETCH BOIMOKHOCTh JITH CPABHCHHUSA PAIHBIX METOMOB H Tpedyer-
cA BIAUMHAN Nposepka BojHOro GanaHca ey pasueiMu cnocoba-
MH, 4TO BaXHO JUIAi METOJIMYCCKHX H TOYHLIX pacyeTos.

B ceoux paGorax [4] u [5] aBrop ycHieHHO pa3BHBan
KOMILICKCHBIH  METOJ, TOCKOJLKY JUIS TOJYYCHHS  IOCTOBEPHBIX
napaMeTpos, Kak, HanpuMep, BOJ0OTAa4a NOPOa | WK Biaronepe-
HOC MO BepTHKAAW, Tpedyercs rayOoKni aHanu3 peKHMa IPYHTOBBIX
BOJ M AWHAMHKH BJIATH NPH HENOAHOM HACLILIEHHH 30HLI A3PULHM,

Januplit MeTO © yenexoM npuMelnM JUTS BCEX THIIOB PeXUMA
MOAIEMHBIX BOJI M HMMEET peratoniee HaueHue Jiis AetanbHoi
ouenku Gopmuposanng Gasanca rpyHTOBLIX BOJ KAK A €CTECTBEH-
HBIX, Tak H JUIA wapynieHnsix  ycnosuit, [lepeuncrnennsie Bime
METO/IB  OTHECEHBI K TOMHBIM, [MOCKONLKY OHH  TEOPETHUCCKH
oBocHOBaAHBI, TOMHOCTE WX ONPEACHAETCH COOTBETCTBHEM NPUHATHIX
Mﬂﬂﬂﬂeﬁ NpUpoIHLIM H TEXHOTEHHLIM YCIOBUAM, B KOTOPBIX OHH
NPUMCHSIOTCH.

Huxe ykaxem na npubmokeHnsie METOAB, KOTOPHIE NONYCKAOT
IHAYMTENBHBIE YIPOUEHHS B pacyeTHsIXx cxeMax, obneruaioniue
pacyeT, OHH HYAAIOTCA B NpEBAPHTENLHON ONEHKE NorpemHoc rei
BETHYHH TIHTAHHH, BOZHHKAKONIMX OT 3THX YIPOLICHHH MOJEHCH.

6. MeToa ypasHeHHH CBA3H OTHOCHTCH K TpyNne npubauxeninix
METOJIOB, MOCKOJIBKY OH Da3Mpyercs Ha JONYIIEHHH MOCTOAHCTBA
JUIA pacyeTHOro mepHoaa roma W ans  Beibpannoro paiiona
PACNONOKEHUA CKBAAKHH OTHOCHTENLHO BENHYMHBLI MECTHOTO TIONoJ-
HEHHA MOJ3EMHOTO CTOKA.

Kax Buaso w3 T1abn. 7, rakoe AONymEHHE MNpHEMIEMO JUis
BOIOPA3AE/IBHOTO THIA PEKHMA TPYHTOBBIX BOJ, IJIe [I4ABHBIM
(GakTOpoM H3IMEHEHHA NHTAHHUA BOJ #BISETCS MOLIHOCTb 30HBI
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a'jpﬂ[l}lﬂ, 4 YCNOBHA VYBIMAWHEHHHA MCECTHOCTH, ApCHUPOBAHHA H
JIMTONOTHH NMOPOA W MHKpopenbed A0MKHB OBITE OJHOPOIHBIMM,
[Morpemnocts 3Toro Metroja ouenusaerca no dopmyne (68).

[IpumeHenHe JaHHOTO METOMA BO3MOKHO NpH HAJAMMHH NNaHO-
BOH Tpynnbl HaOMOAATENBHBIX CKBAKMH C pasiimuuoi rnybunoil mo
BOJABI H Pa3HBIMH aMILTHTYAaM# KosicOanus yposus, Ha OallaHCOBBIX
YYACTKAX H B peqHbIX DacceHHax pek ¢ OTHOCHTENBHO OAHOPOIHBIMM
NPUPOAHLIMH  YCIIOBHAMM.

7. MeTon npuBeeHHs K HEOrpaHHYEHHOMY IOTOKY OCHOBAH Ha
onpejenecHud NOrpelHocTeil B pacuere NUTAHUA TPYHTOBBIX HIIH
HATIOPHLIX BOJIL, BOZHUKAIOUIHX NPH JONYLIEHHH PABCHCTBA PACXOIOB
BOJIBI, NPUTEKAIOIIEH K INMEMEHTY NOTOKA W OTTEKAIOIIEH U3 HEro B
FOPHIOHTAABHOM HATIPABACHHN, HIIH J1ONYUICHHH HEHIMEHHOCTH 34
PACHETHBIH NPOMEKYTOK BPEMEHH BEMHYHMH NPUPAILICHHI YKA3aHHBIX
PACXOMI0B BOJIbl 34 OJIHO M TO K€ BPCMS B CCYCHMAX HA TPaHMIAX
IEMEHTa NOTOKA.

Ha srom Mmerone ocHOBAHBI ONpeACneHus THIPOTe0a0r HIECKHX
NApaMeTpoB H 2NEMEHTOB DAANCA TPYHTOBBIX H HANOPHBIX BOA B
CHOMCTBIX TOJMAX NOPOJA 1O JAHHBIM PEKHUMHBIX HaO/moACHHA B
KyCre SIpyCHbIX CKBakMH (CM. 1/ 2). TaBHbIM ABASETCH  pacyer
FHAPOTe0JOr HIECKUX MapaMerpos, Gasupylonics Ha aHaanTHye-
CKHX DPEIIEHHSAX 34144 110 BEPTHKAIBHOMY MEPETCKAHWMIO BOJL B
HEOI PAHHYCHHBIX TTOTOKAX TPYHTOBBIX W HANOPHBIX BOJL.

8., Vopoumennsiii MeTo1 onpejieiienus M ranus rpynTobbix BO,1
MO JAAHHBIM PEKUMHBIX HaGmoACHIIE B O IMITOMHLIX CKBAKHHUX Mbi
PEKOMEH/IYeM Kak BCnoMorarenbinit, CTporo roBops. on Moxet
APUMEHATBCA TIOCNE OLEHKH BOIMOKHOCTH NPHBEICHHA 1I0TOKA BOJL
K HCOrpaHMucHHOMY B nuame (eM. 1. 2).

ITOT METON HENPUMEHHM JUIS TIPUOPEKHOIO W UPEAropHoro
THIIOB PEKHMA TPYHTOBBIX BOJI, U KOTOPBIX JIOBONLHO BEAWKA
poss B Ganance NMOM3EMOBIX BOA TPHTOKOB W OTTOKOB MPYHTOBBIX
BOJI, NMOCTYNAIOUIMX K ICMCHTY MOTOKA CO CTOPOHBI OTKPBITHIX
BOMOTOKOB (PeKH, KaHAJIBI), @ TAKKE CO CTOPOHLI FOPHBIX MACCHBOB,
OBpaMIISIONINX HAKIOHHBIC PABHUHBL

NPUMEHEHWE PA3JIMYHBIX METO/10B
MPU MIVYEHUU ®OPMHUPOBAHMSA NOBEMHBIX BOJ

Cranmonaphbie HabMIOJCHHA 32 POKHMOM NOMCMHBIX BOJ, KaK
YK43aHO BBIIIE, NPOBOAATCS AN U3ydenust GopMHUPOBAHHUA 3anacop
ATHX BOJ B MPUPOAHLIX W HAPYIICHHBIX YCIOBMAX [ANA NO3HAHWSA
JAKOHOMEpPHOCTEH 00pa30BaAHNS BECHMA BAXKHBIX JMH BOJAOCHAOXe-
HMS TPECHBIX BOJ, OIEHKH WX pecypcoB M OBOCHOBAHMS BOJOXO-
3AMCTBEHHBIX MEPONPHATHI MO YNPaBIeHHIO PEKUMOM 3THX BOJ, &
TAKKE CTPOMTENBCTBA M IKCIIYATAUMM BOM03200PHBIX COOPYKEHHH
H THWIpOMENHOPATHBHBIX cHCTEM oA MCEJTHOPAlHH ICMENE B
CEeNLCKOM  XO3AHCTBE. DKCINYATAUHA MECTOPOMKIEHHH MOJEIHBIX
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HCKOMAEMBIX, @ TaKkkKe ypOaHH3aUMA TEPPUTOPHIA TAKKE HYKI410TCA
B 3HAHHAX pexUMd NoOa3EMHLIX BOO H B npﬂrﬁmax Ero MIMEeHEHHH
Ha Oyayuee.

Bonbuide 331940 U3YUSIIUs PERHUMA NOA3EMHBIX BOJ BOIHUKIM B
CBA3M C OXPAHOH OKpYXKAOUIEH Cpeabl, B HACTHOCTH — - OXPAHOH
HEHHLIX NPEeCHbIX BOJA. NOABEPWEHHBIX BOIMOMHOCTH HX 3drpsa3HEe-
HHS W MCTOLIEHHA.

”S}F‘[EHHE SEUIHHCH NOJ3EMHBIX BOO HEOTHEMIIEMO OT H3IYHMCHHA
MX PEKHMMA, TAK KAK MPH 3TOM COBMECTHOM H3YYEHHH BCKPHIBACTCS
M3YYaeMBlil nmporece 00pa30Banns eCTECTBEHIONO W HCKYCCTBEHHOTO
W3IMEHEHHS ITHX BOJ BO BPEMEHH W B TNPOCTPAHCTBE. IDTO BAKHO
TAKKE JIS HCKYCCTBEHHOI'O BOCMOJIHEHHS BO,

ChnyxDa m3yluenus pekuma nojieMHbix BOJ B Hawiell crpane
BEJOMAET w3ydende Oananca nOA3IEMHBIX BOJ, NpeX/ae BCEro B
PErHOHAJILHOM ACNeKTe, OCYLIECTBANET CTALHOHAPHbBIE MHIPOMETE0-
ponoruueckue nabiloIeHns 3a pekumMom M Banancom armocheps u
nosepxHoctiuiy Bojg Teppuropun CCCP, seigaer wndopmanmo o
pecypeax ITHX BOJ M COCTABJISET pEryafipHLIe NPOrHO3bl pexumMa
MOBEPXHOCTHRIX BOJ,

IMpu opranvsangmu  cnykObl  wayuenns pexuma wn OGananca
nojsemusix Boa B cucreme Munireo CCCP B 40-¢ roasl Tekyuiero
BEKd MOCTABJICHB! 30K KAK PErHOHAIBHOIO, TAK M CNEIHAJILHOIO
(MeTaNBbHOTO) MCCNEAOBAHNA  TOJICMHBIX  BOJL B ClALMOHAPHBIX
YCAOBHAX., IT0  M3ydeHue OOBLIMHO HAMMHACTCH HA  PABJIHUYHBLIX
CTUJIHAX NMOUCKOB, PAIBCAKH M IKCIIYATALHH THIIOBLIX nnﬂmuﬁmpna
C UEJLIO BLISBACHUH PAMIMMHEIX THITOR 3AMACOB NOAIEMHBIX BOJ M
NPOrHO3OB X MIMEHCHMS,

Ananoruinsie 3agaun no Ganancy M pexuMy BOJ BbIHOJIHAKOTCH
pegoMcTentoit  cayxboit Munsoaxoza CCCP  ans oucskm w
KOHTPOUIS THPOMEIHOPATUBHOIO COCTOAHMA 3eMEllh B CEJIbCKOXO0-
IAHCTBEHHBIX PAHOHAX C ek 000CHOBAHKS MHAPOMEIHOPATHBHBIX
MEPOTIPHATHI 110 TNOAHATHIO TUIOAOPOAMS [OYMB M MEJIHOPAIHH
JeMesib NYTeM OpOIIEHHS WIH OCYLIEHHS.

Yuuruisas ckalannoe, MOXKHO CjAeNaTh BLIBOJ O TOM, 4TO
Oprasd3aums  uiyuenus Oananca noA3eMHbIX  BOJ  MMeeT 1B
acnekTa: 1) peruonaneueii  (rocyaapcreeHiblii);  2) cnenmaibHblil
(BeOMCT BEHHBLH).

B nosoenunsiii nepuon Ieonoruuecknit komuier CCCP wauan
CHCTEMATHYECKOE M3YYCHHME pEXKHUMA MOJ3EMHBIX BOJ B CTP4HE B
COOTBETCTBHH C }’KHBHHHBII\-‘IH BhLIIIIE HHH[]BBJ]EHH!IMH,

Peanu3anus TaKOro u3yvyeHus NPOUIBOAMIACL W NPOU3BOUTCH
TENEPb Yeped TEPPHUTOPHAIILHBIE TEOJIOrHYECKHE YIpPABICHUS W
BXOMALIME B MX COCTAB [MAPOICONOIHYECKME CTAHIMM W APTHH.
PaGorbl B perMoHaJIbHOM HanNpaBieHWH NPOBOAATCA Ha OMOPHOH
HabnroaTeNbHOM CeTH, @ BO BTOPOM-— Ha CNEUHAJbHOIN CeTH,

Onopuas nabmogaTeNbHas CeTh MPOEKTHPYETCH €  YHETOM
MHOTQJIETHHX [[EJICBLIX nporpaMsM H IMIAHOB pil'.iEHTHFI HHPUHHDT{}
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XO3AHCTBA CTPAHBl M IUIAHA  Pa3BHTHS HAy4YHBIX 3HaHuil no
FHAPOTEONOTHH, THAPOJOIHH 1 WinkeHepHoH reonoruu. Crnenuann-
Has ceTb Wmeer Donee y3koe Ha3NaveHWe, CBAZAHHOE C TOH HIH
HHOH HAPOAHOXO3MHC1 BeHHOI npobneMod H CpOKaMM ee pellieHHd.
nGBTDM}’ PA3IBHTHE DTHX cerei NMIaHHPYETCA 3apaHee H OCHOBBIBACT-
CA N ypoBHE CYUICCTBYHOUIAX Day'uHbix METOA0B HCCIACIOBAHWA,
KOTOPBIE TAKAKC HENPEPhIBHO Pa3BHBAKTCH.

Ouens BukHOE 3HAMEHHE HMEET PA3NMYHOE H3YUCHHE PeKHMA U
Oalianca NOAIEMHBIX BOJI Ha PA3HBLIX CTAJNAX BBINOJHCHHSA TJIAHO-
BBIX THAPOreoJ0rH4MeckuX paboT: npH NOMCKAX, pa3Be/ke W IKCTIIya-
Tanuuw MecropokacHuii Boj. Takoe wuiyuenwe pexuma u Dananca
NOJIBEMHBIX BOJI TECHO CBA3AHO C NMPOHIBOCTBEHHLIMH NPOCKTAMM
reon0ropa3’seAouteix  palbor, BXOAWT B COCTAB 3THX NPOEKTOB M
HENOCPEJACTBENHO HCMObL3YeTeA Ui 0DOCHOBAHHA OLICHOK 3AMACOB
NOA3MHbBIX BOJI, HPOTHO30B MX PECYPCOB, YCNOBHH IKCIAYATALHH
BOJL M T. M.

MosromMy npH paccMoTpeHHH pekoMennaiMii no Bubopy me-
TOMOB oueHKH Oajanca noasemMibix BoA Oonbinoe BHumanue Gy-
ner obpameno wa pasaduue HAOMIOJATENLHBIX CeTCH M0 MX
HATHAYMCHHIO M HA pasauyue crajuit obumx ruporeoorHyeckmx
uecnenoBanuif,

Ha cmaduw nouckos NOJN3EMHBIX  BOJA  AN8  pojocHADKenua,
conposokaaeMbix [‘ocymapeTsennoi ruaporeoiorHieckoi cpejme-
maciutabnoit ceemkoit (1:200 000—1: 100 000), Gonslnoe BHHMA-
HHe ODpamaT HA  WIYMCHHE M OlUEHKY pexuma W Bananca
NOMIEMHBIX  BOJ, HCOOXOJMMBIX JUIA  NPEABAPHTENBHBLIX  OICHOK
pecypcoB M YCIOBMA IKCINYATALUMH NPECHBIX BOJL.

CP ITON HEALIO NPOBOAATCH PEXKHMHBIE HAONFOACHHA B ONOPHLIX
THIIOBBLIX  paiioHax npojojkuTensiHocThio 1--2 roma u Oonee,
KOTOPHIE 110 OKOHYAHHW ChEMKH NOPYHAIOTCH JUIH NPOJAOJIKCHHSA
Omokaiimneil  rHAPOreoNOrHYECKOl  CTAHUMKH WK CTANHOHAPHOI
napiuu. B MeTtoamueckux yKa3aHuax 1O THAPOreoJOrHYecKoi
ChCMKE HA 3AKPBITBIX TEPPHTOPHAX NPEAYCMOTPEHBI METOAHKA H
NPOH3IBOACTBO OHEHOK pexHMa M Dananca rpyHTOBRIX BOJ, KOTOPbIC
PEKOMCH/IOBAHLI [UTH PCAIH3ALHKH B MPOLECCE BLINOAHEHHS ChEMOK.
AHAJIOTHUHBIE YKA3AHUA JACHCTRUTEIBHBL H IPH THAPOTE0JI0THHECKHX
ChEMKAX TEPPUTOPHIl, HAMEUCHHBIX UIA MeJMopannu 3eMens (noj
OPOLIEHHE WM OCYIlIEHuHe).

["naBHbIM ABASETCH onpesesieHne napamerpa p. Pacuerbl Bejiu-
YUH NHTAHHA TPYHTOBLIX BOJI CBEPXY HA TEpPBOM CTAJIMH BBINOJIHS-
HOTCH ¢ NOMOUILIO ﬂpHﬁHH'@KEH!IhIx METOJIORB. T{‘,O])E'I HYeCcKHn Donee
0DOCHOBAH METOA TMpHBECHHA TPYHTOBOIO MOTOKA K HEOrpaHH4YeH-
HOMY noToKY B muane (cm. ri. 2). [lpu nasmywun rpynn wabmomna-
TENbHbIX CKBOKHH, PACTONOKECHHBIX Hd CPABHHTEIBHO OJHOPOAHOIM
TEPPHTOPHH, [PH PasHeiX rI1yOHHAX [0 BOAB APHIOACH METOA
ypaBHeHuit cBA3M (cM. 1. 2). YeioBus Uls MpHMEHEHHs 3TOro
METO/IA PACCMOTPEHB! BHILE.
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Vkazanusie 37ech npudikennbie MeTo/ibl TPeOYIOT ONEHKH HX
JIOCTOBEPHOCTH, PEKOMEH/1yIOTCA KaK Ha nepBoit cTaJuu MccneaoBa-
HWil, COCTaBNAKOIIMX COACPXKaHHE MNOMCKOB, TaK W B cCayyaax
obpaboTkiH MHOTrOYHCIEHHLIX (MACCORBIX) Pe3ynLTATOB HaD.MOMeHNH
32 PEKMMOM HNOJA3EMHLIX BOJ /A8 BBLIJIAYH NpeJABAPHTENLHOM
undopmaunn o Oanance Boja no OacceifHaM pek M oDJACTAM B
cucreme lNocyaapcreennoro Boanoro kagacrpa [7].

Ha cmaduu pazgedky, BHINONHACMOH ANA OIEHKH PECYPCOB H
IKCIIYATAHOHHBIX 3aNACOB NOAIEMHBIX BOJI, 4 TAKAKC Ha aHANOrHY-
HBIX CTaJHAX JACTANbHBIX THAPOreoJorHdeckux pabor ans uenei
MENHOPALHH  3eMeNb TPUMEHAIOTCA KpynHoMacuirabHble CheMKu
(1:50000 u 1:25000) u TOYHBIE METOJbI OINEHOK TNHTAHHA W
Bananca rpyHToBbLIX BOJA (M. Tabn. 7).

Hns  uccnepopanmit  Gananca mnom3eMubix  sox  (em, o, 1)
HCNONBLIYIOTCH PEKUMHDLIE HAOMIOJIEHHS, OPraHU3OBaHHLIE Ha pe-
FHOHANBLHLIX (ONOPHBLIX) M CHEUHATBHBIX (NOKANLHBIX) ceTax Habio-
JATCNBHBIX CKBAKHH M KJIIOMCBBIX (anaHCOBBIX yYacTKax.

MeTo/ikl  KOHEUHBIX  Pa3HOCTEH W aHanHTHYECKMX  pelle-
HUH  ypasHEeHMH  HEYCTAHOBHMBILErOCS  JIBHXKEHHS  HCIOMBL3YIOT-
CA B 3ABHCHMOCTH OT CNOKHOCTH TPHPOANBLIX M TEXHOIEeH-
HBIX  YCNOBHIE, KOTOPBIC BCTPEHAIOTCA HA  KOHKPETHOH  Mecr-
Hoctu, Jlna weognopoanbix B E]I:unh'rpmmmumm OTHOIIEHHH BO/10-
HOCHBIX TOMIL NOPOJA JAOMKEH JOMHHHPOBATL NEPBBIH W3 ITHX
METOMOB., A JUIS CPABHUTENLHO OJAHOPOAHBIX T'HAPOTCONOTHYCCKHX
yenosuli m meHee passHTOlN ceTH CKBaXHH PEKOMEHJYyeTCs BTOpOIi
METO/L.

Ha emaduu sxenayamayuu NOA3ICMHBIX BOJ WM IKCIUTYATAIMH
MCTHOPATHBHLIX CHCTEM B ITIEPBYIO OYepeab TNPHMEHAIOTCA BCe
TOMHBIE METOALI OneHKH Dananca NOAICMHBIX BOMA, AONONHAEMBIC
KOMILIEKCHBIM  METOAOM, a* Takke meromoMm obmero BoaHoro
Dananca. BoaMokno npuMeneHue H THIHMETPHYECKOTO METOa JUIS
ONpeJe/ICHHA MeMEHTOB DGalaHca CrPYHTOBBIX BOJA TIPH  BEChMa
HernyboKoM 3aleranuu,

B cB3M € nporHoloM NpeACTOAIEero WiIMEHEeHUs pekuMa M
Dananca noA3CMHBLIX BOA B YCNOBMAX JanbHediuei skcnayaraguu
A o6BOAHMTENBHO-OCYILIMTENBLHBIX MEAHOpaluuii 3eMenb BaXHO
cocrapieHne Banancos BOABL H BOJOPACTBOPHUMBIX cOneil, HaYHHaA ¢
JIHEBHON NMOBEPXHOCTH, B 30HE AJPAlMH M B 30HE TNOJHOrO
Haceienus. [Tosromy Oonbllas ponbk OTBOAHMTCH KOMILIEKCHOMY
ME1OAY W MNPOBEACHHIO IKCIEPHMEHTAIBHBIX BOAHO-04MaHCOBLIX
Hceneopaunil Beell NovyBeHHON NPH3IMBL HA ONBITHRIX DanaHcoBLIX
yuacTkax. Takue HCCNEAOBAHNA JOMKHBI NPOBOJHTLCH MO CHELUHAb-
HBIM TpOrpaMMaM; NpHMeHAeMbIe METO/bl HCNONb3IYIOTCH I8
BLIACHEHHA BCeX BO3MOXKHbIX fAetancH BOAO-cone- M TennoobMeHa —
NnepeHoca Mace W 3HEPrHH B THMOBBIX NPHPOAHBIX H BOJIOXO03HHCT-
BEHHBIX YCIOBHAX, 4 TAKKE /8 KOHTPOMA NONYYAEMBIX PE3Yib-
TATOB.
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SAKJTIOYEHHUE

Benue Obiin paceMmoTpenn Haubosnee cnokubie npobneMsl BLIGO-
pPa H NPUMEHEHUA pa3InuHbIX METOM0B OLEHKH Dananca noja3eMHbIX
BOO Ha MNPaKTHEE.

Meroabt HaT1ypHOro WeenenoBanHs Gananca HENpepbIBHO Pa3Bu-
BAKOTCH M 4Y4CTO HykAawTca B Donee 4erkoil (GopmyaHposke
npeacsioB W obnacTed CBOCro NPUMEHEHHS, 4 TAKKe B Oonpe/ie/ieHHu
JOCTOBEPHOCTH MOJYYaeMbIX PEIYALTATOBR.

B 3Toii cBssy OBITH KPATKO M3JNOKEHBl OOUIEH3IBECTHLIE METObI
KOHCYHLIX palHOCTEH, AHANHTHYCCKHX pelleHHH YpaBHEHHH HeyCra-
HOBHBINET OCA JABHMKCHHUA, KOTOPHIC ABIAKOTCA HCIAMEHHMBIMH JUIA
CHOKHBIX THPOTEOJOTMYECKHX  YCAOBHA (HEOAHOPOANOCTL HOPOJL,
OrPAHHYEHHOCTL NYHKTOB CTAlMOHApHBIX Habmoaenuit w np.).
Byecte ¢ aruM npemtararores npubanAennbie Me1oabl (Ypasuenuil
CBA3H, TPHUBC/CHHA JIHHAMMKM BOJL K HCOI PAHWHEHHOMY NOTOKY M
JIp.), KOTOpbLIE NO3BONAIOT ¢ WIRECTHOH NOrpemiHnoOCThIO ONEHHBATH
aneMen bl Bananca NMoA3eMHBIX BOJ 110 PeRKHUMHBIM Habtoennam B
CKBAKHHAX, NPOHICHHBIX NpPH  THAPOrEONIOTHYECKHX ChEMKAX W
pa3Be/ike Ha BOAY, KOrjd HE NONHOCTHIO BLINOAHAKTCA Tpebopanus
K pacnoiokenuto HabMoaaTenhubiX CKBAKHH 1A NPUMEHEHHA
FHAPOIMHAMMYECKHX METOMOB,

ARTOPOM BBIZICACHBI CTAJTHH H3YHCHUS (OPMUPOBAHHA NOI3IEM-
HBIX BOJI, KOTOPBIE OCTPO HYKAAIOTCA B OllCHKe Gananca rpyHTOBbIX
H HANOPIILIX BOJL € TOH HAW WHOH ACTANBHOCTHIO. DTH CTAIMH TECHO
YBA3aHbl ¢ NOUCKAMK, pasBeakoil W skennayaraumeill Boj, a Takke ¢
NPOCKTHPOBAHHEM, CTPOMTENLCTBOM W IKCnayaTauueid ruapome-
AHOPATHBHBIX CHCTEM B CENBCKOM  XO3RIICTBE,

B ob3sope meronos ouenkn OamaHca rpyHToOBBIX BOA  AaHO
Aaibuefimnee pa3sBUTHE METOMA KOHEYHBLIX PA3HOCTEH I8 HEO/HO-
POJIHBIX  BOJOHOCHBIX TOAUL MOPON M JABYXMEPHOrO B [JAHE
JIBHKCHHMA, 4 TAKKE PACCMATPHBACTCA NepeTckanue BOJ N0 BepTHKa-
AW B MHOFOCAOHHOH TOMie nopod. Jlis Meroaa aHa M THYECKHX
pewenuii uddepenunantHLIX ypaBreHHH npuseneio Gosee noanoe
ofocHOBaHHE pacueTHBIX Moeneil, JdHL JABHCHMOCTH  pPeKHMa
NMOJ3EMHBIX  BOA OT MHIAHUS CREPXY H NCPeTeKaHHA  BOJ 1O
BEPTHKAAM M T. A YTouHenwl 00JaCTH NPUMEHEHHA MeTOMa
YPABHEHUS CBA3M, KOTOPHI NPHIOACH B Kavectpe npubankeHnoro,
0COOEHHO NpH NOMCKAX NOM3EMHBIX BOJ. a TaKKe B KavecThe
BCMIOMOTATENbHOr0, KOraa HabnogaTenblblie CKBAKHIBL Vike obopy-
JIOBAHBI, HO CXEMbl HX PACHONOKCHWSA HE OTBEYaAl01 TpeDoBAHWAM
THIPOJIMHAMHYECKUX METO/I0B.

TOM XK€ pa3efie CHCTEMHO W30KeHb! OLUEeHKH ToTpelnocTeH
pacyeTa NUTAHHS TPYHTOBBIX BOJ MO PEAMMHBIM JIAHHBIM, a TAKKe
METOIHKA ONpEAEneHns [HAPOreONOrHYECKHX MAPAMETPOB.
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Kak cnencreue takoii npopaboTKH aHanu3a pexHMa BoOJ,
NPEANaracTcsd PacHeTHBIH METOA OUEHKH eMKOCTHBIX NapaMeTpoB
NJacTOB NMOPOJ, NEPETEKaHus M B uenoM ODanaHca NOA3EMHBIX BOJ
NS CNOMCTOH TOMIIM NOPOJA NO PEXHMHBLIM JaHHBIM B OJIMHOYHLIX
KycTax HabmoaarenbHbIX CKBAKMH,

B kayecTse BCIOMOraTeNbHbIX NPH THAPOTEOSOrHYECKHX ChEM-
Kax M TOMCKax [JaHbl METO/bl OUEHKH 3neMeHToB ODanaHca mno
JaHHbIM HabnmoaeHui 3a pexXHMOM BOJ B OJHHOYHBIX CKBAXKHHAX.

Meroabl OIEHKH TOAIEMHOTO CTOKA M PETHOHAMBHOH OlEHKM
Danalca nNOA3EMHBLIX BOJ B IEMOM JaHBl CHCTEMHO BMECTE C
METOIAMH 5anancaagro paonupoBanus W KaprorpadupoBanus
KPYIHBIX TEPPUTOPHIL.

[IpuseeHsl peKOMEHAALIHH TI0 COCTABY H pACHONOKEHHIO ceTeil
HabMOAATENLHBIX CKBAXKNH, BHITCKAIOIINE H3 PAHCC PACCMOTPEHHBIX
Moaencii pednbix Bacceliios, BoA0COOPOB, 4 TAKKE PACHETHBIX CXEM.

BuiGop Meromos onpepenenus aneMeHTos Gananca noa3eMHbIX
BOJL 1A NPAKTHKH NPEAOTIPEACHEH CTENCHLIO HIYHEHHOCTH TIOA3EM-
HBIX BOJ, KOHKPETHBIMH 3alauaMu 0DeCrieyeHus 1MoHCKOB, pasBeiku
M OIKCNAyaTallid ITHX BOJA, 4 TaKKE NPOEKTHPOBAHWA W CTPOM-
TENLCTBA THAPOMENMOPATHBHBLIX CHCTEM.

[MTokazana neoGXoANMOCTL JanbHERIIEr0 PasBHTHA PErHOHANb-
HOrO HayueHns pexuMa W Dananca noA3eMHBIX BOJ B CTpaHe B
NJAHOBOM (MHOrONETHEM H TEKYIIEM) NPOH3IBOJACTBEHHOM TOPSHIKE
NPH pa3Be/Ke M IKCIUIYATALINH ITHX BOJ, &4 TAKAKE NPH OPOLICHHH W
OCYMICHHH H30BITOYHO YBAAKHEHHBIX 3EMEIh,
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NPOHIBOACTBEHHOE (MPAKTHYECKOE)
HW3JAHHE

Jlebejtes Anarvoawii Bukroponny

OLUEHKA BAJIAHCA NMOAZEMHBIX BOJ

ancayiomuit pegaknmer S H. Asaxcancxan
Penukrop maaareascrsn J. A Jvbkosa
Obnowka xyaomunka T, H. Hocopeaosoi
Xynowecrseuuwd peaaxrop 8. B, Wymero
Texunyeckune peaakropw C. I Beceaxuna, H. B, Kudxosa
Koppexkrop I [ Boaswosa

Hb Ne 6985

LA ETITUR FI.'lﬁLT 21088, [Mogimcane 8 bdcuaik 150289, T 06401
Boperar 60 = 88%  Bysara odecinas N 2 Dapiniypa Taiime, Dlevais
oo niman, Yo niew, 1 1078 Yoiekpeorr 10 Yuowwt, a. 1240, Tu-
pam 50w Jaway 2080299 4 Llena 60 ko,

Opaena o3uax Mowcias Waateascing shlenpan
125047 Mocksa, . Beaopyeckore soxsaas, 3,

Opaena Oxrafiproxod Pevcononns  opacia Tpyaosoro Kpacnore Tnascsm

10 allepras  Obpawosan  Tanorpadmes  CoRriioomt papnposs M
Focyanpe reennon xommiere CCCF 1o aeaay wanaicinheys, moimu padun 1
kiiachoR  roprosom. 113054, Mocksa, Batosas, IR



BHUMAHWIO CTIEUMATIMCTOBL
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BcecowaHbiM Hay4yHO-UCCNEeAOBATENLCKUM WHCTUTYTOM TUAPO-
reonorud W WHxeHepHon reonorun (BCEMMHIEQ) paspaborad
ypoBHeMep Tpocosbln YT2,

® MNpubop npegHaszHayeH ANA WIMEPEHUA YPOBHA BOAbLlI B
CKBaXWHAX NpU NONEBbIX TUWAPOreonorMdeckux WCCNefoBaHnAX
NPUPOAHLIX BOMA.

® YpoBeHb BOAbl B CKBaXWHEe WIMEpAETCcA TPOCOM, BLITA-
rupaemMbiM nog AEWCTBMEM Beca anekTpoga A0 CONpPUKOCHOBEHWUA
nocnefHero ¢ nNOBEepXHOCTbIO BOAbLI. OTCYeT peaynebrara Wime-
pPEeHUA NPOMIBOAMTCA NO nocnefHen MEeTpOoBOW METKe Ha Tpoce,
pacnonoxeHHon Huxe 0Oaioson (Hynesow) NOBEPXHOCTH OTCHe-
Ta—pBepxHero obpes3a TpyGbl CKBEXWHBLI, W MNokKa3laHuio numba
MIMEPUTENBLHOrO (OTCHETHOro) ycrponucTea. Peaynbtar MamepeHus
YPOBHA BOAlbI ONPEENAeTcA Kak cymMma OTCHeTOB No MEeTkam Ha
Tpoce (B M) U numby (B CM).

® Yposuemep YT2 akcnnyaTupyetca npuw Temnepatype OKpy-
»aiwouwero soagyxa ot -30 go +50° C ¥ OTHOCUTENLHOW BNAXXHOCTH
po 100% npu temnepatype 25° C.

TexHuyeckan xapakTepucruka:

Avanaszon MaMepeHun, M ... 0,2—50

Mpepen ponyckaemon abCONOTHOW OC-

HOBHOW MOrPelWHOCTH, M viiiiiiiiinnns 0,03

CpegHan HapaboTka Ha OTKA3, UWK-

|11 i e e AR S ST TS HE MeHee
2000

CpegHuin cpok cnyxbbl A0 cnucadua,
T ... RS LS R S TN N AR A TR AR A He MeHee 5
MabapuTHble pasMmepbl, MM;

® ypoeHemepa (6e3 anektpopa) .... 215x116x

x 225
B ONOKTPODR iviivieivminiiimiitiemmie 230 x 20
RIBCGN: RE iiinivncnr ik st i He Gonee 2,2

JKoHoMUYeckKuhn ekt OT NPUMEeHEeHUA OfHOro
ypoBHemepa TpocoBoro YT2 coctasnser 74 p. B rof.

M3IroTOBUTENL — NOXBULUKWA NPUEOPOCTPOMUTENBHLIA 3ABOA
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BHUMAHUIO YUTATEJIEH!

MOCKOBCKHIl re0Ioropasse/iouHblH HHCTHTYT

uMm. Cepro OppKOHHKMAZE —

enusicraennnii 8 CCCP cneunanu3upoBanubii BYy3,
OCYIMECTBSIOIIHII NOATOTOBKY M0 CAELYIOULHM
CNeyHaNbHOCTAM:

FeoN0rHYECKAR CheMKa, MONCKH M Pa3BelKa.

FeONOrHA W PAIBEAKA MECTOPOMICHMH PEAKHX MeTal-
nos.

leoduanueckie MeTONB MONCKOS W PAIBEAKH.
Feodmanyeckne MeTONAB MOWCKOS H PAIBEAKH MecTO-
POMAEHHIT PEAKHX MeTannos.

UHAPOTEOADTHA H HHKEHEPHAR (COJOrHA.

Texuuka # TeXHOADrHMA pa3senodnoro OypeHHs.

Texuuka M TEXHOAOrHA MNPOBEACHHA re0A0r0pa3BenoH=
HbiX BLIPabOTOK.

TexHuka M TEXHOAOIHA PAIBENAKH MECTOPOXAEHHH Ha
MOPCKOM AHE.

IKCNAYATAUMA H PEMOHT reosoropasBefotiHoro obopy-
NOBAHMN .

Monsemuan paspaborea mecTOPOMAEHHII UBETHBMX M
PeAKHX METANN0S.

Pa3pabGorka MecTOPOMNeHHil reoTeXHOMOrHYECKHMH ME-
TOAAMH.

Pa3paboTKa POCCHINHUBLIX MECTOPOMIEHNH.

IKOHOMHKA M yNpas/euse B OTPACAAX TOPHOH MPOMBILL-
AEHHOCTH M TCOJIOTHH.

MHCTHTYT HMeeT 0UHOe H BedepHee OTALACHHUA.
Anpec muctutyta: Mocksa, 1174895, ya. Muxayxo-Makaas, 23.
Teaedon naa capasox: 433-55-77.
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