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BBEAEHWE

NopsemHbie BoaL! ABNAKTCA BaMHeIM NONEIHbIM MCKONZEMEIM W BCe wHpe
MCMONL3YIITCA 8 HADOAHOM X03AWCTEE CTPaHbl ANA BOAOCHabMeH WA, OpOLWEeHWA
Jemens, obeoaHedmA nacTiumy, neyebHbIX Wened, WIBNEYeHUA UEHHBIX MWKPO-
KOMNOHEHTOB W TennoduwKaumu. 3HaywTened oT6O0p NOAZEMHbLIX BOA NpW pa3-
paborKe pAINWMYMbIX MECTOPOMAEH WA NONeaxsIX uekonaemelX. Boapocna pone
KOHUEHTPUPOBAHHOM O BOACOTEOpa NoA3eMHbBIX BOA ANA NKTEEBOrD BoAOCHEE-

' K, n =20 NeT Haiaj AONA NOAIEMHEIX BOA B HHMM?HEHEHQM
popocHabwenun cocTaenAna ecero 10—15 %, To B HacTOALLGE BDEMA OKONO
60 % ropopog cTpaHel WCNONBIYVIOT ANAA AWTEEBLIX HYMA NOAIEMHLIE BOAI,
okono 20 % ropofoe UMET CMellaHHOe BOAOCHaoKeHe (38 cueT NOA3EMHEIX
W NOBEPXHOCTHLIX BOA) W nuwe oxkono 20 % ropoackux poa03abopoe MCNON.-
3YIOT TOABKO nOBEPXHOCTHLIe Boabl [B]. WMa oBwero notpebnenwa soasl B
Hawed cTEaHe Ha A0MD NOAIEMHEIX BOA NPUXOAMTCA NOKa NWwe 13 %.

EI:er.‘IHHEHHIaI'E 3d NOCNeAHUeE rMoabl CUEHKH eCTECTBEHHLIX PeCYypCOoB M 3KCN-
NyarauMoHHBIX 33NaCOE NOAIeMHBIX BOA NOKAa3aANW, YTO Hawa cTpava obnanaer
SHAYUTENbHBIMKM BOIMOMHOCTAMKM B WCNOMNLIOBAHWUK NOA3EMHLIX BOA. TaK,
NPOBEAEHHAA KONNEKTWROM aBTOopoB noj pyxoeoacrsom B.WN. Kyaenuua
OUeHKa Mof3IEMHOro ctora Ha Teppuropuu CCCP nokazana, 4To eCTECTEeHHbIE,
50 %-HOW ofecneyeHHOCTH, PECYPCE! NOAIEMHEIX BOA cocTaenAwT okono 30,5
Toic. m” /¢, 7. e. npumepHo 930 km®/rog, wnm okono 24 % cpegHerogoBoro

PEYHOro cTOKa. JKCNNyaTauMOHHBIE 3aNacel NOAIEMHBIX BOA OUEHEeHsl Opra-
HU3AUMAMW MHHHnrechHa reonorud CCCP noa pykoeogcteom [.C. Aasuna

g 10,1 Teic. M /c. M3 HWx MCNONL3YIOTCA AWl He Bonee 10 %, T. e. oxono
960 m>/c [16].

Pecypchl noasemmbix BOA pacnpefeneHbl NO TepPUTOPMM CTPaHb! HepaeHo-
MEDHO W HEDEAKO Tam, rie OHM OCODeHHO HYMHbI, MCNBITEIBAETCA WX HEROCTa
ToK. He eauHuyHbl cnydYan, Korpa anA BoaocHab#EHWA rOPOAOR NOA3IEMHGIE
BEOALl TpEOyeMmoro wavyeCTBa W B HeOBXOAWMBIX KONWYECTBAX WILICKMBAOTCA
Ane Ha paceToAHuAX 100-240 km. B HexoTopeix pecnyGnukax (Monpaewa,
Nurea, YaGexwvcran, Mpyava, Typkmenua, Apmenuna) yxe B Gnwxaidwem Byay-
WEeM MHTEHCMBHOCTL OCBOEHMA 3aNacOB NOA3EMHBIX BOJ BO3DACTET W CTAHET
COMIMEDPUMON ¢ Mx BenwiuwHamm [13]. 06 atom roeopwTt Tot dhaxT, 4To 3a
nocnegHwe roasl HeyKNOHHO yBeNWYMBAHOTCA ODBEMbl MCCNEADBAHMA W M3bIC-
KaHWH KK HOBbIX NOAIEMHBIX UCTOYHWKOB BROAOCHAGKEHWA, TAK W AOpa3ees-
KM CTapeiX B npefenax cywecTeyowwx soposabopor. Tak, ecnu B 60-e roge
EMErofHsIA NPUPOCT 3anNacos NOA3emHbIX Boa coctaenan 90—100 m/c, To &
70-e roapl oH Beipoc ac 120 m>/c. Mpu ITOM ZHEYMTENBHAEA Y8CTE ITMX MIBIC-
KAHWH MPOBOAWMTCA ANA KPYNHOrQ UeHTPaNUIOBAHHOMO Bﬂnmaﬁmmuﬂ c
NPOM3IBOAMTENLHOCTRIO BOAO33E0CPOB, MIMEDAEMOMN AECATKAMMW U COTHAMM Thi-
CAY KyDMYECKMX METDORB B CYTHM,




Bee ato ofiaskieaer ¢ 0coB0R TWATENBHOCTEID M3YYETE PECYPCEI NOA3EMHEIX
BOf, NPOrHOIMPOBATE BOSMOMHLIE WIMEHEHWA MX KONWYECTBEA W KavecTsa Bo
BPEMENU NOS BAWAHWEM BCTECTBEHHLIX W MCKYCCTBeHHbIX thaKkTopos, paspaba-
TeIBATE HayYHbIé OCHOBAI ONTHMANEHOTO WCHAONbIOBAHWA W YNDEBNEHMA DERW-
MOM NOA3EMHBIX BOA.

OcHosbl Boanoro 3akoHogarenscTdd CCCP v cowstmx pecnyBnuk onpege-
nAKT NOo43eMHLIR BOAR NMATLEBOND KAYECTREY, KK Hawbonee I.I.EHF-I'[.I'I"IZII YacThw BOA-
HbIX PECYPCOB, KOTOPEA AOMKHA WCNONL30BaTHCA NPEXAe BCEro ANA XO3IAWCT-
BeHHO-nuTeeBOro BogocHabwenwn. Mo3tomy nNpoeKTUPOBAaHME AANLHEWLWEro
oCBOE. WA NOO3IEMHBIX BOA OONMHO OCHOBBIBATHLCH ITDEHAE BCEro Ha Hﬂ‘lf‘lHﬂ
0BOCHOBAHHOM AONTOCPOMHOM MPOrHO3€ pocTa NOTPEeBHOCTH B XO3IANCTBEHHO-
MUTLEBRIX BOOaX W CONOQCTaBMEH WA 3Tﬂﬁ HﬂTpEﬁHﬂﬂ'l'H C oeTdNeHLIMKA OLEHK MW
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BOpPEHHMA 3TOH NOTPEDHOCTH, OUEHEHHOW Ha AOCTATONHO OTAANEHHYH NEPCNEeK-
TUBY, B KaXMA0OM KOHKDETHOM PAHOKE MOTYT MCNONL3IOBATLCA HA OPOLWWEHWE
H TEXHWYECKHWE HYHAI.

Y BenvueHwe MCNONLI0BAHWA PECYDRCOR NoOA3eMHEIX BOS A0OMKHO CONMPOBON-
AaTeCA pazpaboTKOW NPWHUMMNOB M METOAOB WX PAUMOHANEHOMO OCBOEHMWA,
Cpeau 3apay vnw npofinem pauMoHansHoro MCNONL30BAHWA NOA3EMHBIX BOA,
TPEBVIOLIWN PELlERWA, MOWRHO Ha3BaTe CNEYFOLIHE.

1. YcoeepwetcreoBakine METOAOB AETANLHOW OUEHKMW DECYDPCOB NOA3IEM-
HbIX BOJ, OCODEHHO C YYETOM BCeX Hawbonee CyWecTBEHHBIX, HO PaHEE HE NPW-
HHMM EBLUMXCA BO BHUMaHWe peiepsos. K TakKum pesepBam MOMHO OTHECTH CHA-
THE W MCNONBI0BAHWE HENPOAYKTHBHOMO WUCNAPeHMA, YBENWYEHME BO BPEeMEHM
MATAHMA NOGIEMHBIX BOJ 33 CYET NEPETEKAHMA M3 CMEMHBLIX BOLOHOCHLIX
ropUIoHTOB, YMET HEPABHOMEDHOCTH CEIOHHOTO W MHOTONETHEND NWTaHWA nog-
FEMHBIX BOA ANA ONpegeneHwa Bonee noNHOW CPpaboTKKW M KOCTH BOJOHOCHbLIX
roOpyU3IOHTOB B MAENOBOAHLIE NMepwogsl NpwW ODOCHOBAHHOW raPaHTHM NONHOMO
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BoAHbIe nepuogel. C aTum cef3ano obocHoBakKeE onTMManeHo obecneyentoc-
TH NUTAHMA NOAJEMHLIX BOA, 38KNAALIBAEMOW B PACYeThl, 4TO NO3BONMWT B PALE
CAY43EB NOBBLICKMTL BCTECTEEMHbLIE W NMPWBNEKAEMBIE PECYPCE! NOAIEMHBIX BOA
MpM OWeHKaX 3IKCNAYaTauMOHABIX JaNacOB NO CPABHEHMIO C OBLIYHO NPWMHKMaE-
MbIM B pacdetsl MuHUManeHeIM (95 unu 90%-4aa obecneverHocTe) nuTaHMem
nog3iemMHuelX 804,

MNoskiwexrHe TOMHOCTH OUBHKH 3IKCANYATAUMOHHLIX 38NaCOB NOAIEMHLIX
BOA HA AEACTBYHOLWMX M pa3BeAsiBaeMslX BOA03a6Opax NO3BONWT B HEKOTOPLIX
cnyyaAx wibexaTe HOBLIX paileegovnsiX paboT, CTPOWMTENLCTEBAE AONONKWTENE-
HeiX BOQO3abopos, Tak Kak 3aRBneHHbIe noTpebHOCTH MoryT DeiThe YAOBNETBO-
peHbl MECTHLIMMW PECYPCAMM, MNWM 060CHOBATE CPOYHOCTE NPUHATUA ankTepHa-
THBHBIX pewenwid (nepebpocka cToka nap.).

2. Pazpabotka mMeTogon NpOrH03a pazfiMMHeIX NOCAEACTBEMA, BhiIBaHHLIX
BAWUAHMEM XOIAWCTEEHHOW OEATENLHOCTW YENnOBEKA Ha MNOA3IEMHBIE BOOLI W
oOKpy¥awowyt cpegy. Mosaemisie 8OAkI, KAK WIBECTHO, ABNAKTCA HE TONLKO
YACTEIO0 THAPOCHEDE JEMNW, HO W 4aCTE OKPYRA0WER Hac cpedsn TTosTomy
HEPYWEHKUE ECTECTBRHHOrO PEXMMME W ECTECTBEHHLIX YCNOBUA (HOPMUDOBAHKA

PECYPCOB NOASEMHLIX BOA B DAAE CNYYAEB MOMET NPMBECTW K CYLUBCTBEHHEINM




IKONOr vHECKMM MIMEHEeHWAM. B 0AHMX CAYYaAX 3TH MIMEHEHWA uMmenT Bnaro-
MPUWATHBIA xapaktep (yBenWYMBAOT 3anacel NOAZeMHBIX BOA, OpPMUpYHOT
NwWH3bl NPECHBIX BOA, MNABAKILME HA CONEHRIX), B ADYIUX — yXyAWAOT ruapo-
recnorvwdeck ue ycnoBra (NPMBOART K 3a8cONEH WO NOA3EMHLIX BOA, NOATOMNE-
HWO W 3a60nNaYuMBAHKMK 3eMeNs, YXYAWAKT BOCNONHEHWe 3aNacoB NOA3EMHbIX
BOJl 338 CYET YMEHBILUEHWA YWMCNE U MHTEHCUBHOCTH NABOAKOSE, NPUBOAAT K Npo-
BanaM 3eMHOM MNUBEPXHOCTY, AKTUBUIAUUKM KapcTa v 1. A.). KonuyecTeenHbIA
NPOrHo3 BCeX 3THMX MIMEHEHWH umeeT Bonswoe NPpaKTHHECKOE SIH“EH He.

3. PaapafoTka KOMANEKCHEIX BOAOXO3AMCTBEHHBIX DELLEHWA KaK AnA pAAa
CUARCre0norEY BCKMX 330849 OAHOBDEMEHHG, TAK K AMA DAUMOHINsHOCD Konb K-
HUPOBEAHHOrQ WCNONLIOBAHWA MOBEPDXHOCTHLIX W NOAIEMHBIX BOJ € YYETOM
WX B3avmofencTera. Hanpwmep, ucnom3osaive nofaeMHibiX Bof AnA UENeH

BoflocHabxeHwA wunu OpOLLEHWA B KOMNNEKCE C BEPTHUKANBHLIM 04PEHaMEM
MENUOPUPYEMBIX TEDPUTOPHMHA, OCYLWWeHWe WAaXTHBIX W KaPsepHeiX Monew C
MCNONL30BAH MEM APEeHaKHBIX B804 ANA sopocHabwedun, NnoBTOpHOE MCNONL3O-
BAHWE BO3BPaTHLIX B804, AocTuraowux 90 % npu KomMmyHansHOM BoAocHab-
wenud v 10— 20 % npu apowweHuu.

HawbBonee nepcnekTuesHO KOMEMHUPOBAHHOE WUCNONLIOBAHWE NOBEPXHOCT-
HbIX WM NOA3eMHEIX BoA. HanpuMep, enons30BaHuWe NORIEMHBIX BOA ANA Weneil

OpOWEeHWA NWWL B OTAENEHBIE MANOBOAHLIE FOAbl, NOANWTHIBAHWE DEK B
MAaNoBOAHLIE NEPHMOLbLI 38 CYET NOA3EMHLIX BOA, NOA3EMHOE PErynUpoBaHue
NOBEPXHOCTHOMD CTOKE, KOFAd B NETHHWE U FUMHWE NEPHOAL] OCYLLECTBNAETCA
cpafoTKa EMKOCTM BOAOHOCHBIX FODWIOHTOR BOAO33BOPAMM C NOCNRAYIOLLIAM
NONHBIM BOCMONHEHWEM 38MACOER NOAIEMHEIX BOA NapOAKOBEIMW BOAAMW PEK.

4. CoznaHme Hay4YHblX OCHOB YNpaBneHdMA pecypcamu NOAIEMHBIX BOA.

2 Ta _thyHAaMen TancHaA CTRATerMYeCKan Haydynan npobnema axknodaer s cefa

uccneansadue npoueccos opMUpoOBaHWA NOA3EMHBIX BOA, palpaboTky Teo-
PUA M METOAOB MMAPOr €0NOr MMECKOMO NPOrHO3WPOBEHMA W CO3AEHWe Modenen

YNPDEBNEHMA PEMWWMOM W PECYPCAMUW NOA3EMHBIX BOA, BKMOYEA NOCTOAHHO
AEACTBYIOWME MOAENKW KPY NHbIX PEr HOHOB.

PeweHwe prex 3aTux BOMPOCOE HEBOIMOMHO 683 BCECTOPOHHEr O W AETank-
HOMO M3YMEHWA DEXWMMAE NOAIEMHLIX BOS KaK B nnaHe WCCNefoBaHwi 3aKoHO-
MEPHOCTEH U npoueccos POPMUPOREHKMA PEXUME W PECYDPCOB NOAIEMHBIX BOA
B LUENOM, TaK W MCCNEOBaHMi 3aKOHOMEDHOCTEW pexuma, Bananca u pecypcoan
NOA3EMHLIX BOA NOA BNUAHWEM MX MHTEHCUBHOM IKCNAYATALMM.

Maydyenwe npoueccos dopmMupoBaHuA nof3eMHbix Boa BasupyeTca Ha peru-
oHaneHbix OBOBWEHMAX HAKONNEHHBIX OGWMPHBIX 3MNUDUYECKUX ABHHBIX,
IKCNEDUM EHTANLHBIX W TROPETMIECKMX MCCNEN0BAHUAX, HANPABNEHHBIX HA Bbl-
ABNEHUE NPOCTPAHCTBEHHO-BPEMEHHEIX 3aKOHOMEPHOCTEH HOPMUPOBAHWA pe-
wuma W Ganavca NOA3IEMHBIX BOJA, H3 BbIABNEHUW KOMUNECTBEHHLIX CBAIEN
MEKAY OCHOBHEIMKM (PaKTOpaMK W YCNOBUAMMW, ONPEAENAIOWMMM U3IMEHYH-
BOCTh PEMUMa W pecypcoB NOA3ZEMHBIX BOA BO BPEMEHW W 8 NPOCTPAaHCTBE.

MayueHne M3MeHeHWA pexuva W Bananca noAzemMHbIX BOA NOA BAWAHMEM
IKcNAyaTauyd DasvpyeTcn HA BCECTOPOHHEM AHANWIE ONBITA IKCANYATALUWM
‘NOA3eMHbIX BOA HAa AedcTaylwwx poao3abopax v ropHopyAHsIX Npeanpua-
TUAX. TONBKO B NPOUECCE IKCNNYaTaUMK yYAACTCA MO3HATE 33KOHOMEPHOCTH

HEPYLHEHHOT O PpesWvE NOAIeMHEIX BOA, ONPedeniTs MIMEAYHBOCTE CTPYRTYDBI



IKCNNYATAUMOHHLIX 33NAaCOB BO BPEMEHM, OUBHHTL MCTHHHYIO PONbL Pa3NMYHBIX
rPaHny NAPacToB, ONpPeAenWTe BAMAHWE BOAOOTGOPE Ha nepedOpMMpOBaHWE
GanaHca BOAOHOCHLIX FOPMIOHTOB M OUBHMTL B0 BAMAHME HA cpeay. Takue
HabNIeHWA TIOIBONAKT YTOYHWTE W OBOCHOBATE PaCYeTHBIE MapaMeTpel, NaTe
ACCTOBEPHLIE NPOTHO3L! M3MEHEH A MHAPOreoNor MYECKMX YCNOBHIA.

B nauHoi paboTe onpefennloTcA UENM M 3aAa4M M3YYeH A DeXMa nosaem-
HbiX BOA B CBA3W C MX ﬁﬁcnnyarauueﬂ B COOTBETCTBMM C COBPEMEHHLIMM TpE-
6OBaHMAMM M TEHAEHUWAMM, NPOBOAWMTCA PACCMOTDEHME KOMMNEKCS MeToam-
YEeCKMX BOMPOCOB, CBA3aHHbIX ¢ obocHoBaHWem Heobxopwmoit Habmoaarens-
HOM ceTH, ocobeHHOCTAMKM npousBoacTBA HabMoOAeHMi M aHanW3Ia pe3yneTa-
TOB HaDMOAEHWA HA PAINMYHBLIX 3TanNax M3yyYeHuA PEcYpPCOB NOA3EMHLIX BOf
ANA MX PAUMOHANLHOrO MCNONBICBAHKA W OXPaHLI OT MPEKAeBPEeMEHHOro HCTO-

B pabove coenan oCHOBHOMR yNop Ha PaccMOTpeHe 0COBEHHOCTEN MaYYeHMA
PeKKMa NOA3EMHLIX BOA B CBASM C MX IKCMNYaTaUMER ANA uenei soaocHabxe-
HWA. AHanor wiHble 0COBeHHOCTH MOryT GbiTe BCTPEMEHbI M B APYrHMX CNyYanX,
HaNpUmep NPM WCCNENOBAHMAX PEKWMA NOAIEMHLIX Boj B CBA3M C paipabor-
KOR MECTOPOMABH M NONe3HLIX MCKONIEMbIX,

BaxHOCTL paccMaTpUBaembiX BONPOCOB OTMEYENac, HeoAHOKPaTHO, Ewe B

T 1938 . M.E. AnbTOBCKWM HE8 NPWMEDE Ha1aBWIEHCA WHTEHCHMBHOM aKCnnyara-
UMM noaszeMHbix Boa 8 MockoBocKoM apTeswaHckom Bacceiive Boina AOKa3aHa
HeOBXOaMMOCTL CHCTEMATHYBCKHX HaBNIOOEHMWI 338 DOKMMOM NOA3EMHLIX BOA.
AHanorwdHsie 3afaym Beinu noctaenedsl E.N. MunkuHeim, N.C. AasuHbim,
H.W. MNnotHukoewm, B.A. Fpoaszenckmm, B.B. Bopesckum, aestopom v ap.

Chneayer OTMETHTL, 4TO 33 NOCNEAHMWE rofbl HAKONMNCA OGLWIMPHLIA ONbIT
OUEHOK EH{:I'I.I'I'HITHHH’CIHHI:IH IanacoB I'HJAEEMHI:IH BDJ.'[ H-ﬂh’ H DHI'HDHHFIH-IUM
‘MA3HE, TaK M Ha YYECTKAX KOHKPETHLIX.B0103360p0B. DTO HALWINO OTPEKEHHE B

uacmﬁm,eﬁ pabore. Hpu oM npunmaannnnm. uenecuoﬁpnumm paccMoTpeTh
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WX al-ccnnya'rauuu c vumm HOBLIX Tpaﬁuaal-nﬁ I"HS [15] a TAKX e COBpeMeH-
HbIX TPeBOBAHMA K MIYHEHWIO, WCNONL30BAHMIO M OXPEHE NONIEeMHLIX BOJ.
Heobxogumo otmeruts, 470 B "OCHOBHLIX HaNpasNeHWMAX 3KOHOMMWYECKOro
M couwdnbHoro paseuTur CCCP wa 1981—1985 roawi w Ha nepwoa ac 1990
rofa’” K YMCNy BERXHEMWWX HAPOAHOXOIAWCTBEHHLIX 33434 OTHECEHO NOBbILLE-
Hue addexTueHocTH paboT B oBNACTH OXPaHEI M PAUMOHANEHOTD MCNONLIOBE-
HMA BOAHLIX PeCYDCOB, ABAAWWMXCA CYLWLECTBEHHbIM (aKToOpOM pajBMTHA
NPOM3IBOACTEE M CEMLCKOMNS XO3ANCTBA.

BnuAaduwe pony BogHoro gakropa Ha paiBMTMe IKOHOMMKHM, 8 TaxoKe Bnaro-
COCTORHME W 3A0POBLE MOLEH NPUIHAHO BO MHOMMX CTPaHaX MMpa, 8 feCATH-
netwe 1981—1890 rr. WHECKO nposoarnacwno mexayHapoaHbiM [ecATMAe-
THEM YyAyYWeHnA BOAOCHA0KEHMA W CAHWTAPHOro COCTORHWMA BOAMHLIX 06bex-
TOB MMTLEBOrO HAIHAYEHWA W NPU3BANC NPAEMTENLCTEA BCEX CTPaH aKTMBHO
BKMOYMHTLCA B DEANM3aLWD 3TOH nporpaMmel.,




Fmasa 1
LENHY X 3AAAYM UIYYEHWUA PEXMMA NOA3EMHbIX BOA B CBA3K

C UX MCNONL30OBAHMEM ANA BOAOCHABMEHHA
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Mayuerme pexwma NoA3eMHbIX BOA ABNAETCA, KaK M3BECTHO, OAHOW W3 coc-
TABNAIOWMX 4YacTeid B oblieM KOMNNEKCe MMAPOreoNor MIBCKHMX MGCNEA0BaH WA,
APOBOAWMBLIX ANA OUEHKM NEPCNEKTHE WCNONL30BAHMA NOA3EBMHBIX BOA ANA
pasnMYHLIX uenedl B UENOM, B TOM YHCNE ANA OUEHKHK MX IKCNNYATAUHOHHBIX
——aanacoB. Thof NOCNEaHWMH MTOHMMAETCA KONWYECTBO NOASEMHLIX BOA, KOTOpoe —
MoXeT GbiTh MONYYEHO PAUMOHANLEHLIMKM B TEXHAKO-IKOHOMMYECKOM OTHOLLe-
HMW BOAO33BOPHLIMM COODYKEHHWAMMK NPH 33[4aHHOM PEKHUME IKCNNYATIUHM K
npu KavecTee BoAbl, yAosneT sopAowem TpeGoaanuam MOCTa & Tevenme Beero
pacyeTHoro cpoka norpebnedun. Ma sroro onpegenedmA cneayer, YTo rMApo-
reonor WeCKMe WCCNeaoBaHWA, BKMOYAA M3YYEeHWE DEKWMA NOA3EMHbIX BOA,
AONXKHLI BbITh HaueneHds: Ha oBOCHOBaHME PAUMOHANLHLIX O6LEMOB W pEKHMA
—  oTHopa NMOA3EMHBIX BOJ, HaWbONee IKOHOMWIHBIX W HPHEKTHBHEIX YCNOoBWA
IKCNAYATALUMM, 8 TAKIKE HE OUEHKY BOIMOMHBIX NOCNEACTBMA IKCANYATAUMM,
NTO TAIOKE BXOAMT B MOHATHE 82 PAUMOHANLHOCTH U uenecooGpaanocTh, B cno-
MUBLLEACA NPAKTHKE IMAPOre0n0r MYeCK X MCCNEN0BaHHIA OLUEHKA NPOrHO3HbIX
IKCNNYATAUMOHHLIX PECYPCOB WM 38N3COB NOA3IeMHbIX BOA NPOBOAMTCA B TPW
Pa3NWMMHBIX MO CTENeHW CBOeH AETanLHOCTH OCHOBHbIE 3Tana WAM CTaand:
1) perwoHanbHbIX OUEHOK SKCNAYATAUWOHHBIX PECYpPCOB NOA3EMHBIX 804
(cTapgMa O6WMX NOWCKOB M OUEHOK) ; o '
2] NOWCKOB W Pa3BEAKKW NOLIEMHBbIX BOA;

1H 2 A3d DNk 3 LA TallF il =EER
aTauMOHHOW paseeakm) .

3aaauv HM3yYeHWA PEXKME NOA3EMHBIX BOA HAa BCEX 3THX 3Tanax B LUENnoMm
MHABHTWHBI, OHW NDWIBEHLI NMPEKAE BCErO OUEHWTHL YCNOBMA hopMHPOBaHHA
IKCANYATAUMOHHLIX 3aN3COB NOA3EMHBLIX BOA, MX KAYECTBO, 8 TaKOKe nocny-
WHTE YTOUHEHWO PACYETHBIX MADOreonor M ecKMxX napamMeTpos W rpaHuy BoAo-
HOCHBIX FopuaoHTos. OaHako cneuwdMKa peweHmwA ITHX 3aA3d, 0COBEHHOCTH
MCX0AHON MHOPMAUWK M 8€ aHanNu3a B 3HaYMTensHOW Mepe paanmHel, 3 Noy
TOMY MX CNegyer PacCMOTPeTL OTABNLHO.

JANAMM AHANM3A PEXWMA NOAIEMHLIX BOA NPU PEFTHOHANBHBIX
OUEHKAX NPOMHO3HBIX IKCNNYATALUKOHHEIX 3ANACOB NOAIEMHEIX BOA

PerwoHanLHan OueHKa SKCNNyaTauwoHHbIX 3anacoe (pecypcos) noazem-
HbIX BOflI NPOMIBOAMTCA ANA KPYRHbLIX MMAPOreONor MYecKux paiioHoB B UeNAX
nony4YeduA obuMx npeacragnedwmi of ycnoBHAX MX (hOPMUPOBAHWA B PEr MOHE
W AMEOUIWX MECTO CYMMapHBIX MTOTEHUWENEHEIX WITH IEPCTIEKTWEHEIX PecypCax
nogszemHbIX BOA B 3TMX paionax. Takve OueH KK NPUMEHAIOTCA ANA o6oCHOBA-

e HMA-CX8M- KOMNAGKCHORO MCNONL30BaHNA OXPaHLl BOAHLIX PeCypCOB B Uenom
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W ANA NNaHWDOBAHWA PAIBMTHMA HCNONL30BAHMA NOAIEMHLIX BOA Ha Nepcnex-
THBY, B uu'r:runcng. Ha ocHoge 3THX OUEHOK NAAHMDYIOTCA NOKCKOBO-DAaIBenoN-
Hbig paboTbl Ha MOA3eMHbI2 BOAbI. T NaBHOW OCOBEHHOCTHIO TAKHX OUEHDK RB-
NAETCA TO, 4TO OHM NPOBOAATCA NPeMMYyLUECTBEHHO Ha Base CywWecTBYIoWMX
rMAPOreonor i eCKHX MaTtepuanos 6es NPOBEASHMA CNeUMANBHLIX PAIBEAOYHBIX
paboT unM npu orpaHmieHHoM vx o6veme. 3To M ONPELENRET B OTAENLHBIX CAY-
YaAX HEBLICOKYH CTENeHb MX TONHOCTM, KOTOpaA AOMKHA NOCTeneHHO NOBLI-
WAETHCA, T8K, CNK NPW NEPBON OUEBHKE, BbINONHEHHON NOA METOAMYECKHM PY-
kosogacreom H.H. Bunaemana 8 1964 r., yyuThiBaNHMCH B OCHOBHOM ECTECTBEH-
Hbig 3anackl NOAIeMHBIX BOA, TO BO BTOPOM oueHKe, BLINONHA BLISHCA noa py-
kosoacreom J1.C. Asemra [6], Guink yrke yuTEHbI W NHTAHHE, W NDHBREKAEMbIE
pecypcei. Nposedeine NOAOBHLIX per HOHANbHBIX OUEHOK W B ByAYLIEM HE MC-

KMIONA€TCA, ‘HO OHKW GYAYT CTPOMTLCA, KaK NPAaBHNO, HA MHbIX NPHHUMNAX W
NPOBOANTLLA ¢ Bonbluei RETaNEHOCTMO — B Gonee KPynHbIX MaclTabax, npu-
MEHMTENLHO K KOHKPETHBIM W MPOEKTHPYeMbIM notpeluTanAM, Ha OCHOBE
MOAENVPOBEHMA, T. & TAKHWE OUeHKH ByayT CTPOMTLCA Ha FAAPOreonormyec-
KHX MOAenAX KpynHeiX perwoHos. MoaobHule cUBHKK NO OTAENEHLIM Hawbo-
nee w3yvenHeimM TeppuTopwAM (MpuBanTtwiickomy, Mockoeckomy, Tepcko-
Kymckomy, Kpbimckomy apreavanckmum Gacceittam, Yactw KypuHckoi enagu-

Hbl — Kapabaxckan cTens) GeinM yiKe npoBefensl B NpouecCce BTOPOro atana
PervoHaNLHOr 0 M3YYeHWA 3KCNNYATAUMOHHLIX 3aNacoB noAzemubIX BoA. Ecnu
Ha NEPBLIX ABYX ITANAX PerwOHANLHLIX OUWBHOK MATEPHANLI PEXMMA NOA3ZeM-
HbIX BOA NPAKTHYECKMH HE YYUTLIBANKWCE W NPW TOW AIETANLHOCTH, C KOTOPOH OHM
BLINONHANKCL, 3THMH AAHHLIMK MOXHO Buino npeqebpedb, TO Npu per MOMaNb-
HbIX OUBH KaX OMBPAAHOro 3rtana TakWe AaHHbie norTpebywTca. MNpw perwoHans-
HbIX OUEHKAX C NpWMeHEHHEM MOAENHMDOBAH WA YiIKE OTME4anach HEXBATKAE AaH-
HbIX O pexime noAsemHeIX BoA., Kakux-nwB0o cneuMamsHbiX MCCNefoBaHHA pe-
WHM3 nNOA3EMHLIX BOA NPM 3THUX OUBHKEX, KAK NPABUNO, He NPOM3IBOAMTCA,

3 MCHONL3YIOTCA CYLMECTBYHWMHE A8HHbIE O DEKUME NOAIEMHbLIX BOJ B perwoHe
(ecTecTEEHHOM W HapyweHHOM), MONyYaeMble KaK Mo ONOPHOM, Tak W Mo
CNELHANMIHDOBAHHOW Hab o aaTensHOW ceTH Munreo CCCP w apyrux eegomcre.
AHanwa peaynsTaToB Takux Habniogenuil, NPOBOAWMBIX B LI@NAX PerHoHaNLHOM
OUSH KW PECYPCOB NoAZemMHBIX BOJ, 0BsHO BKNIOYALT.

1. MayueHWe 3aKOHOMEDHOCTEH CE3OHHON W MHOTONETHEH M3MBHYWBOCTH
PexuMa NoAsemMHbLIX BOA, B TOM YWCNE: OUBHKY NPOAOMKMTENLHOCTH MAaNo- U
MHOMoOBOAHBIX CEPHA NPW 38a3aHHOR obecnevedHocTy BoaooTGopa; yetaHoene
HHE HANWYKA MHOTONETHMX TPEHAOB — HANPaBMEHHLIX M3MEHEHWA B YPOBHAX
MAKM pacxoaax noaszemHbix Bof, ofyCnOBNeHHbIX BNMAHWEM KaK ecTecTBeH-
HbIX, TAK W TeXHOreHHbIX thaKTopoB; ONPeABAEeHWE ONTUMAaNbHLIX PACYETHBIX
oGecnNeYeHHOCTEH NWTEHWA NOA3EMHBLIX BOA, FAPAHTHDYIOWMWX BOCTIONHEH We
NPOEKTHOrO BOACOTHOPA; OWEHKY CTENeHH B3AWMOCBAIN NOBEPXHOCTHLIX W
noasemHeix BoA. Mpw aHanuie W 0GOGWEHWH MMEBOLWMXCA A3HHLIX PEXMME
MOASEMHBLIX BOA HA 3TOM CTAAWM HepeAKko TpebyercA: 0BOCHOBATL BOIMOMHOC-
TH HaPAWMBAHMA KOPOTKUX PAACE HabMOAEBHMA NO KOPPENAUMOHHBIM CBA-
5AM C [MIPOMETEOPONOrWHECKUMK (AKTOPamM; YCTEHOBMTL 3ABHCHMOCTH
aMnNnuTya KoneGaHwid ypoBHEl NOAIEMHbIX BOA OT raybuH WX JaneraHua W

T NHTONOT MW BOAOBMEWEDLIVX NOPOA KaK OCHOBET ANA NMPOTHO33 BOAMOMHOIQ

8



MIMEHEHNMA pexuMma W BGanaHca (ecTecTeeHHOrO BOCNOMHeHMA) & npouecce
IKCNMyaTaumMi NOA3eMHBIX BOJ; OXapaKTepH30BaThL MIMEHYHBOCTL KayecTea
NOA3eMHBIX BOA BO BPeM EHW.

2. Obecneyetive mogeneil, CO3fasacMbIX ANA PErHOHANLHEIN OUEHOK 3Jana-
COE NOA3EeMHbIX BOA, HEOBXOAMMOR MCXOLHOW MHMOpPMauMed U B TOM YWCne:
XapaKTePHCTHKON pacnpefenedMA B NPOCTPaHCTEE NOAEH HANOPOB M BOIMOX-
HbiX MX HAMEHEHWMH BO BPEMEHH, BO3IMOMHOCTLI0 YTOUHEHMA DACYETHLIX IMa-
por eonor MMecKux NapameTpoB No MOAENHDYeMOMY PErUoHY 8 LeNOM Ha OCHO-
Be pewedua obpatHeIX 3324, a 3aTem PelleH HemM Ha MOAENKH NDAMOK NporHoa-
HOW 3aA84H; KONWYECTBEHHON HHL‘l-'IO'IJMaI.I.HEIFI 0 BOZAGHCTEMM HA KONMHMYECTBO M
KEYECTBO NOAIEMHLIX BOA PE3NMIHBIX XOIARCTBEHHBIX MEDONDMATHIA,

3. anuﬂ.uﬂmuu Ganadca nopzeMHBLIX uun purunua KaK u,.mmﬁ M3 l:IlDﬂM

BaHuA .u,nmnaapnucm mmaamnﬁ pamuﬂanhﬂuﬁ MOAENM, Kau M3IBECTHO,
nop6op W obocHOBaHME PACYETHLIX MOAENEH INUFHOZHLIM MOAENHDOBAHHEM
MOryT OCYWECTBNATLCA HA OCHOBE AaHHbIX HaOMOABHWIA 33 eCTECTBEHHbLIM
PEKAMOM NOA3EMHLIX BOA, TAK Kak OHW oBocHoBsIBalOTCA BOAgHOGaNaHCOBbLI-
MK pacietami. Takoh sapuaHT peliermA ofpaTHuIX 3agay, no AaHHeim WK, Ma-
B [7], Tpebyer munUMansHbIX KoppexkTHporsok. OcywecTeneie Bcex ITHx

—————BWA0B WCCNBA0BAHMA MOXET NOBGICHTE TOYHOCTE W IOCTOBEDHOCTE Per WOHans=
HbIX OUEHOK 38NaCOB NOAIEMHLIX BOA,

Pewreie 3THMX 38884 BOIMOMHO € NOMOIWLI0 KAK MMEBOLWENHCA rocyapeT-
BEHHOW perwoHansHOW onopHoi HabmoaarensHOW CeTH, Tak WM CNEWMBNLHO
CO3A3HHON CeTH ANA LEeneid KOHTPONA W OXPaHbi' NOAIEMHBIX BOA OT MCTOWe-
HUA W 3arpAIHeH uA.

JALAYH WIYHEHWRA PEXAMA NMOA3IEMHBIX BOA HA MMOUCKOBO-
PA3BEADYHOR CTAOMM MILICKAHMA B PAROHAX BOAO3ABOPOB

AeTtansHoe M3yyeHie PEKWMA Ha MECTOPOXASHMAX NOAIEMHLIX BOA Hepea-
KO NPOBOAWTCA YXKe B CTAAMO NOMCKOB WU NpefBapMTens:HO W pazeeaxH, OaHako
OHO OCYWEeCTBRAETCA rnasHbiM OGPa3OM Ha CTAAMW AETaNLHOW PasBel kM.
Mpu 3ToM MayNaeTCA NpeMMYyLLECTBEHHO eCTECTBEHHLIW MnM cnabo Hapyluew-
Hbi pexM,. B pasnuyHbLIX NDHPOAHLIX YCNOBMAX, @ TAKOKE B 3aBMCHMOCTH OT
MPUHATOrO METOMa OUEHOK 3aNacoB NoA3emHbIX BOA 334244 MCCNEaOsaHMA MO-
FYT HECKONpKD BHAOHIMEHATLCH, OAHAKO Hawbonee oBLWMMMK M3 HUX ABMAKTCA
cneayrwme:

1) ouetka poIMOMHLIX KoneBaHwil ypoeHeli noAsemHbIX BOA ANA Onpeaene-
HHWA MHHUMaMLHOW OBEeCNeYeHHOCTH PACcYeTHbIX MOWMHOCTEH BOAOHOCHOrO ro-
PHIOHTA;

2) oueHka BOCNOMHEHWA 3aNaCOB MNKM NUTAHWA MNOAIEMHLIX BOL B BCTECTHEH-
HbIX YCROBUAX M NPOrHO3 810 MZMEHEH WA BO BDEMEHM;

3) onpepenevmne nNo AaHHLIM HEBMOABHMA 33 PEKWMOM NOA3IEMHLIX BOA CTe-
MeHH ruapasnMyecKod CBAIM C PeKOW B YCNOBHMAX Kak CTAUMOHAPHOrOo, TaK U
HECTALMOHADHOM O DEeKMa DUNETPauMK;

4) XapaKTePWCTUKE WIMEHYMBOCTM BO BPEMEHM KaYeCTBa MOAIEMHLIX BOA
(huamyec ki CBOBCTE M XMMKYBCKOrO COCTABA) WM NPOrHOZ Bro BOIMOMHON
MIMEHYMBOCTH NPU IKCMITYATAUMM;




5) onpegeneHMe NO AaHHbIM HAGNIOAGHWIA 38 PEKWMOM NOA3EMHLIX Boj pas-
NMMHBIX FHAPOreONorMYecKux napameTpoB (ypoBHe- M NbLE3ONPOBOAHOCTH
NnacToB, BOACOTAAYM, KODdMUMeHTa YNDYrOBMKOCTH NnacTa) ;

6} wayYenwe BIaWMOCEAIEl PEHWAME NOAIEMHLIX SO[ C ONPEAenAIoUWMH Ero
daxTopaMK ¢ Uensio obocHoBaHMA cnocoba HapawWMWBaHWA KOPOTKMX pAAOE
HabmofeHWd, M3IYYEHWA B3aWMOCBA3EA BOAOCHOCHBLIX TFOPHMIOHTOS W OUEHKH
GanaHca NoA3eMHbIX BOA YYacTKa;

7) onpepenesue o6LeMOB BOIMOMMOW MHBEPCHM DOLHMKOE WNKW CKPLITOR pa3-
rPY3KK NOAZEMHLIX BOA HA HCNAPEH Me NPH IKCNNYATALUMK M AD.

Habmogera 3a pekMMOM nNOA3IEMHbIX BOA A0MwHbl cNocobcTBOBATH
NoNyYeHMo MCXOAHLIX AaHHLIX NO NNOWAAW ANA YTOYHEMMA NApaMeTpoB W
rpaHul MOAenH,

HaGmioflaTensHaa CETE Ha YyYacTKax NOWCKOB W DASBEAKH NOASEMHBIN BOA;, —
KaKk npaewno, cospaetcAa BHOBb. OgHaxo, K cokaneHwo, NOCNe 3aBepLueHmMA
RETaNLHOM Pa3BRAKWM OHAa YacTO KOHCEPBHPYETCA MNK NUKBUAMDYETCA M 3aTeMm
CO3NE8TCA 3aHOBO NWLWL B Hauane aKcnnyatauww Bopozabopa. 3feck BOKHO
6bind Gbl COXPaHATL 3Ty CeTh W NPOAOMKaTL HABNABHMA NO HEW, YTO NO3BO-
NAT NONYYMTh AONONHUTENLHYID, 8 MOXeT BbiTe, W HOBYIO MHpoOpmauwo o6
ycnoeuax (hOpMMPOBaHMA NOA3EMHBIX BOA YXKe K Havany pabGoTel Boaosabopa.

3ANAYM UIYYEHWA PEXMMA NOAIEMHBIX BOA HA CTAOQWM
MX IKCNNYATAUWA

Yucno sogno03a6opos, NO ONITY 3IKCNNYATAUWH KOTOPLIX NPOBOAMTCA
nepeoueHiKa 3anacos NOA3emMHbIX BOA, CO Bpemexem BospacraeT. C oAHO
CTOPOHbLI, 370 O6YCnoBNeHO TeM, YTO GoNbLIas YatTh ropoAOE CTpauk! cHabxa-
8TCA UBNMKOM WNKW YaCTMMHO 38 CYET NOAIEMHbLIX 804, W NPpH HewaB@mKHOM CO
BpeMeHeM YBenieHuM noTpeBHOCTH MX B BOMle HA NEPCNEKTHUBY Heobx0aMMo
L ] ] LY . L T H L EHBIE BO SN A H LN o FRnng = BN FLYLER e L | ] H ]
pofocHabeHMA M NMWbL 3aTeM CTaBWTh BONPoc 00 M3bICKaHMK HOBLIX MNM Pac-
WwHpeHMn AedAcTeyiowmMx Bogosabopos. C Apyrod CTOpoOHbI, M3IBECTHO, 4TO,
HECMOTPA Ha NOCTOAHHOE COBEPLUGHCTBOBaHHWE METOAMK M TeXHHKH OLEHOK
3aNacos8 NOoA2eMHbLIX BOf, TOYHOCTE TAKHX OUSHOK HMEePEAKOD EULe BECEMa HEBLI-
coxan. [NpuyrHel HETOYHOCTEW rWAPOrecnorM4eckKmux pacvetos ObIE20T KaK
CyOBEKTUBHBIMM, 38NOMEHHBIMM B BLIGDEHHOA YCNOBHO PacyYETHOR CXemMe Mnn
TeHAeHUMOZHOM nNogbope napaMeTpoB, TaK W BnonHe o06beKTUBHLIMKW — 0ByC-
NOBNEHHLIMKW HEBOIMOMWHOCTLIO ONPEAENUTE B NEpWoa W3kICKaHWA AOCTaTOYHO
TOYHO NAPEMETPLl W rPaHuuHbIe YCnosuA. .TaK, HanpuMep, YCNOBHOCTM pacye-
TOE ONpPeaenmRIOTCA CyOBeKTHBHEIM CNPAMNEHWEM KPWEONWHEHHBLIX TpaHuy
NNacTos, YcPeAHEHWEM DAECYETHbLIX NAPaMeTpPOB c¢ BbIBPaKOBKOM aHOMENLHO
BLICOKMX M HM3KHX 3HaYeHWA, npeHebperedneM CE30HHLIMKU W MHOTONETHHUMM
KonebaHnAaMK YpoBHeH, pasMelleHHen PacyeTHhIX CKBaMWH NO CTPOrMm cxe-
Mam (nuHelRHsIM, KonsueesiM) . Kpome Toro, 3T YCNOBHOCTU MOTYT Onpeae-
NATLCA npeHeDpeXKEHWEM HeKOTOPbIMKM BWAIMW NPUBNEKAEMbIX pPeCcypCos
{vcnapernem, MONONHWTENEHBINM NWTEHWEM, MEPEXBATEIEZEMEIM 33 CYET CMELLE-
HWAR BOAOPAIAEBNOB, OTHATHEM BOALI M3 rNMH, HE YYETOM BOSMOMHOMO MiMeHe

AR WHDUALTPAUMOHH OO NATEHMA AP W OPOLLSH WM, NPHUHATHEM BOLOHOCHbLIX

10



FOPMIOHTOB OAHOPOAHBIMM MO CTPOEHWIO NPU X peanbHOW MHOMOCNORHOCTH,
3aMeHOi B pacyeTax HanopHO-He3HanopHbiX YCAOBWA HAaNOPHbLIMKM MNK BesHa
nNOpHbIMK, 3anavuem rpadMu ¢ @ = 0 Ha KOHTaKTax ¢ MEHEE NPOHMULAEMbIMK
OTROMEHMAMM W Ap.

CywecTeyeT cepuR W BnonHe OGBLEKTUBHLIX NPWMHH YCNOBHOCTH rMApO-
reonor MMecKux pacHeTos, Tax, BO MHOFMX CNYJYaAX B NPOLECCE AETanbHbIX Pas-
BefloYHbIX paboT pasyMHbIMHM OBBEMAMKM MCCNEQOBaHMIA NPAKTHYECKH HEBO3-
MOMHO JOCTOBEDHO OUBHMTE NEPETEKAHME M3 CMEBKHLIX BOAOHOCHBIX MOPMIoH-
TOB, YCTAHOBWTE M3MEHYWBOCTE BO BpEMEHMW CTENeHH rMapapnMYecKOl CBRIN C
PeKOoW Ha BCem NPOTAMEHWH MECTOPOXAEHUA UNK Tem Gonee BO BcemM Mopenn-
PYEMOM perwoHe, ONpeaenkTh yCpeAgMeHHbie NnapaMeTpbi B Nnpénenax BO3IMOXK-
HOW BOPOHKHK ASNDECCHW M MIMEHYMBOCTE 3THX NapameTpOoB BO BPEMEHM W Ap.

B GONBLIWACTEE CNy4aes NPHHRVaeMBbIe B pacieT NapaMeTpkl W rpaHPIHBIE YT
NOBHWA BbIGMPAEOTCA C HEKOTOPLIM 33NECOM NPOMHOCTH B OLEHKaX 3Kcnnyara-
LUMOHHBIX 3aNacoB NoaIeMHbiX BoA. B yacTHOCTH, EbINONHAEMBIE WCCNELOBEHWA
no moaenwposanuo peboTel BoA03a60PHLIX COOPYMMEHMA B CROMXHLIX THApPO-
reonor MMecKMX ycnoBWRX NPOBOAATCA CO 3HAMMTENbLHbLIMK 3aNacaMid NPOMHOC-
TH B NOHWKEHMAX YypOBHEH (NPKH OCTOPOMHON CXeMaTHIALMK FPAHMNHBIX YCNO-
i) . Tak, no aanubim WK, Mapuy, 8 cnabonponMuyaembix NOpoAax, KOHTaK-
THDYIOWMKX C 3KCNNYaTHDYEMbIM BOAOHQCHLIM FOPU3IOHTOM, MOMET (OpPMM-
poBaThca aHauMTensHan (g0 60—70 %) Aona aKCNNYaTaAUMOHHLIX 38NACOB NOA-
JeMHBIX BOA A&KE nPW COOTHOWEHWM KoabdHWuMeHTOB hMNLTRaUWM Nopoa
cesiwe 100, AnnpoxCcHaaaumMA KOHTAKTa ¢ TAKMMM NOPOAAMM HENDOH MUEEM O
rpaHUueH cnoco6HA 38BLICHTE PacueTHbIe NnoHwxkeHA B 2-5 pa3 n Bonee. Bnua-
HUE NUTONOrMYECKHMX M TEKTOHMYOCKMX 30H, 8 TAKOKEe NEPEXOf M3 HaNOPHbLIX
ycnoewd 8 GesHanopHble UnK HaNOPHO-GesHaNOpHLIE MOXET NPOABWTLCA NULLL
HEpEe3 HECKONsKO NEeT, NpHYeM KONWYECTBEHHYK) pOnb AaHHbiX tha TOPOE M
YCNOBMA MOWHO YCTAHOBMTL NUUIE HA MOAENAX W ANHTENBHBLIMK DENMHMHBIMH
Hab NIoA.eH A MM,

Hapagy ¢ nogoGHbIM 38HWKeH MEM 38NACOB NOAIEMHbBIX BOJ 8 pAAE CnyYaes
NPUHWUMaEMBbI8 BONEELIM NOPAAKOM ACNYUWEHWA HEBO3IMOMHO OLUEHWTL Aawe
MO 3HaKy BEPOATHLIX OTKNOHEHHW OT peanbHOCTH, 8 B MTOre TpyAHO onpeae-
NTE, NPUBEAYT MKW OH KM K 38B6ILLUEH MO MAK 28HKOKEH MO 38N3COB NOA3EMHLIX BOA.

B ycnoewAX OrpaHUNeHHOCTH BOAHBIX PECYPCOB 38HIDKEHME M 3aBbILIEHHE
3aNaCOB NOA3eMHBIX BOA KPaiiHe HeXenaTenbHbl. 3aHWKEHMe 3anacos Nogaem-
Hb!X BOA NPUBOAMT K 3aMODPEMMBAHMO 3HAYMTENBH BIX MATEPHaNkHLIX CPRACTE,
BNOMEHMHbIX B Pa3BeAKYy MECTOPOMAEHWA, CHWKEHWO 3(HDeKTUBHOCTH 3THX
paborT MU MOKET NPUMBECTH K HanNpPacHOW TpaTe AONONHMTENbHbLIX CPEACTE Ha
W3LICKAHWE HOBBLIX MCTOMHMKOB BOAOCHabWeEHMA NPM HENOAHOM WCNONL30Ba-
HHUK Y)Ke pazBefaHHbIX W OCBaMBaeMbiX MECTODOMAEHWA, JassilieHne 3anacos
AOA3EMHBIX BOf FPOIUT OCTEBWTH HACENEHHBIE NYHKTE W NPOMBLILINEHHBIE
obvexrel Hez BOALI paHbWe NPeAYCMOTPEeHHBIX PacYETOM cpoKoB. AHanmna dop-
MUDYIOWEHCA B NPOUBCCe IKCNNYATAUMM PBanbHOW BOPOHKMW [ENpECCHM, CKO-
pPOCTEW €8 PA3BMTHA NPHU PEankHOM pexuMme eoaooTbopa NO3IBONUT YTOMHUTL
0606UleHHBIE NO NNOLWAagW pacyeTHbIE napamMeTpiul, OUeHMTs peantHYR pPOnb
rpaHMy NNacToB, ONpeAenWMTE MPOMCXOAALLME MIMEBHEHWA B KayecTee nogiem-

—————————HbIX BOA; BHIRBWTL PAINMYHBIE SHOROT MHECKHME NOCNEACTEHR BOROOTEOpA M Ere
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BAMAHWE Ha cpeay. Takum obpasoM, aHanu3 OnbiTa 3KCNNYaTauud NpeacTas-
nAeT coBoi BEXKHEAWMA 3NEMEHT rMAPOreonor MYECKUX WCCNeA0BaHWA, Heob-
XOAWMBIA HE TONLKO ANA NepeoUeHKH 3anaco8 Noa3eMHbIX BOA HA KOHKpeT-
HEIX NOKAMLHBIX YMECTHAX HE KAYECTEEHHO HOBOM YPOBHE, OH MOMET TaKXE
NOCNYXKTE M ANA 0GOCHOBaHWA NOCTPOBHMA PErwoHanLHbIX MOAENed M Belpa-
GOTKW MEDONPUATHI NO OXPaHEe NOA3EMHBIX BOA OT WCTOLWEHWA W 3arpASHEHMA,
palMOHANLHOMY HCNONLIOBAHWK NOASEMHBIX BOA, NPUBOAALEMY K MUHK-
ManuHbIM yllepBaM 8 OKDYXalolLeR Hac cpeae.
370T BUA MCCNEAOBaHWA pEeXMMa NOA3EMMbLIX BOA ABMRETCA COCTABHON
YaCTLID CTAAMM IKCNNYATALWOHHON pasBedxH noAJeMHbIX BOJA, HaIHaJueHWem
gotopoi, no H.W. NMnoraukosy [35], RanrercA nepeouetka sanacos noa:
JeMHBIX BOA, BKNOYEA: napanun 3aNaco8 HHU3IKNX n:a'rurnpnﬁ B ahrcm-me,

Hnﬁ 38 pPEOKUMOM nﬂnamuhm mm. pﬂanHEﬂhthH Hth:Tp"fl-l:l.l.Hﬂ mnm:ﬁupf

HbIX CKB®HKMH ¥ MX paIMeLleHie 8 uenax Gonee NONHOro MCNONb3OBAHMA IKC

NNYaTayMOHHLIX BOIMOMHOCTEHR SBOADHOCHOTD FOPU3OHTA; OLEHKY W npeayn-

peKAeHWE CNEUMENEHBIMKA MeEDaMK YXYAWEHWA KayecTsa NOA3IeMHbIX BOA BO

BPEMEHW; TMAPOTeonoriecKoe o60CHOBAHME WCKYCCTBEHHOrO BOCMONHEHMA

3anacos NoaleMHblX BOA.

Nannsie Habmogerwid 33 pEKUMOM NOASEMHEIX —BOA Ha THMIMHBIX BORO-——
3a00pax MOryT NOCNYHUTE TAKOKE BHANOrOM ANA NDOTHOIHEIX OUEHOK PEKWMMA
nog3eMHbIX BOA B APYruX padoHax.

B cnomHbIX rMapOreonorMyeckmux ycnoamax {npw sHaynTensHod nnaHoBoi
W BEPTHMKaNLHOW HEOQHOPOAHOCTH, HaripMMep, B KapCTOBLIX MacCMBax] AaH-
HbIE ONbLITA IKCNNYaTALWKW MOTYT OKasaThCA €AMHCTBEHHO BOIMOXHON AOCTO-
BEDHOW OCHOBOW ANA YTOMHEHWA PaCYeTHLIX NapaMeTopos, NPOrHo3a WIMeHe-
HWA Boa00TOOpa BO BpemeHl, ODOCHOBAHMA Mep MO yhNpaenedwo BoaooT60-
poOM W ero perynwposaHvem. HecMoTpA Ha TO 4TO ocOGEHHO WMHTEHCHBHO

—SopoMKa ASnpeccitit PAYBMBAETCA B NepBuie rofbl IKCNAYaTaLWW, 6 Pa3BU
THE BCE e CYLULECTBEHHO 3aBHMCHT OT BpEMeHW 3KCNNYaTauMH U NO3TOMY ¢
BOBREYeHMeM B 30HY BO3AESWCTBMA B0A03a00pa BCE HOBLIX M HOBLIX Y4aCTKOB
CpenHMe pacyeTHble NapamMeTpsl NOCTOAHHO MEeHAKTCA. B pesynbTate ux yTou-
HeHWe A0mKHO Bt NOCTOAHHLIM, YTO BXOAWT B 3a0avy cTauxoHapHOW Habnw-
nartensHOW cet. Guerb BAXKHLIM ABNAETCA NPOrHO3 MIMEHBHWA KauecTEa noa-
3EMHBIX BOA 33 CYET NOACOCA CONEHbLIX, 3arPASHEHHLIX MNW HEKOHAWUWOHHLIX
no Kaxkum-nuGo noxazatenAm Boa (Mopckux, GonoTHeIX, BLITOBLIX W Npo-
MBILLNEHHBIX CTOKOB, BO3IBPATHLIX APEHDKHLIX, WaxTHbix). Takod nporHos
NO3BONAET cBOBBPEMeHHO obocHoBaTe Mepel Bopubel ¢ 3arpAsHeHHeEM nogsem-
HbIX BOJ B paiioHe soaosabopos, Hanpumep cosaaHve GappamHeix soposabo-
poB, OrpaHWYeHWe WnW nepepacnpenenedne pofootbopa, T. 8. OH MOXET cny-
WUTE OCHOBOW YNPABNEHKA PEXUMOM KAYeCTBA NOA3eMHbLIX BOA.

MyTem sabmoneHuA 33 poKUMOM NOA3EMHBIX Boa B paiionax Boao3abopoB
MOMHO PEWAETh Ha TONLKD KOHKDPETHLIE NPaKTU4YECKUE BONPOCH!, CBA3AHHLIE
Cc AaHHbiM BoAo3abopom. PesyneTaTel HabniogeHwid MoryT cnysuTe OCHOBOW
PACCMOTPEHMA PASNHYHEIX TEOPETHYECKMX M METOAWYEC KWX 33aa%, NpeacTas-
nAwMx Bonee wWupokwid uuTepec. Moatomy nomumo HabnoaeH WA Ha KDKAOM

— popozalope, OCYLWECTBNASMEIX 3KCMNYATUPYIOLMMKU OPradM3auMAMA 8 COOT-
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BeTcTeuM ¢ "OcHosamu sofHoro 3akoHofarenscrea CCCP M coroanmix pecnyB-
nuK”, Ha OTAENLHBLIX TUNOBLIX BoAoc3abopax AOM¥HLI npoBoAwTLCA Bonee fe-
TankHL1e W UeNeHanpaBnedHble HaYYHbIe WCCNEAOBAHMA ANA M3yYeHWA BamHbIX
B METOAMYECKOM U TEOPETHYECKOM OTHOLUEHWW BONPOCOB (M3yYeHME 33KOHOB
GuUnNLTpauMKM B Pa3NMuHLIX CPEAAX, KONWYECTBEHHAA OUBHKA DONK Pa3nMYHbIX
WMCTOMHHKOB (OpPMMWDOBAHWA 33Naco8 NOAJIEMHbIX BOA, I2KOHOMEDHOCTH MX
WMIMEHUMBOCTH BO BPEeMEHM, MayYeHWe W NPOrHO3 BAMAHKMA IKCNNYaTalMM noa-
JeMHbIX BOfl HE OKPYKAOWYIO cpely W ap.}) .

CymMMMHDYA BblWEMINOMEHHOE, MOXHO chneaylowwm obpaiom onpefenvTh
33034K HIYYEHUA peHMa NOAIEMHBIX BOA Ha AedcTByioulMx Bopacaabopax:

1) onpepenesme m yTouHEH ME PaCHETHBIX MHAPOre0Nor MYECKHX Napamer-
POB, BKMO4EA MX W3MEHYWBOCTE BO BPAMEHW;

2) yTOMHEHWE DPONM PasAMYHLIX TPaHWYHBIX YCNOBWA B HOPMMHDOBaHHM
3anacof noA3eMHLIX BOA;
3) KonMYecTBEeHHAA OUBHKA COCTABNAKUIMX BOCNONHEHWA 33N8COB NOA3eM-
HbIX B804 (ECTECTBEHHLIX W NDUBNEKAaEMbIX PECYPCOB NOAIEMHBLIX BOA) W npor-
HO3 MX WIMEHEHMWA B NPOLECCE IKCNNYaTauMm;
4) ycTaHOBReHMe 3aKOHOMEPHOCTEN PEKWME NOAIEMHbIX BOfl B YCNOBHAX
— 3KcnNyatauMM, o60CHOBAHME ¢ YYETOM STKX 38K OHOMEDHOCTEA PALMOH ANLHOrO

PEHMME IKCRAYATALMKM NOAIEMHbIX BOA, NONYMEHHE HE KNYEBLIX YJacTKax
oboBueHMbBIX XaDAKTEPUCTUK NO IKCANYATAUMK Nofd3emHbiX 8o (3KcnayaTa-
UMOHHBIX MOAYNeR) ANA OCYLWECTBAEBHWA NO HWM CONOCTABMEHWA PAa3NUIHBIX
MECTOPOMABH WA M NPUENMAKEH Hb1X OUBHOK 3KCNAYATAUWOHHBIX BO3MOMHOCTENA
Pa3BeALIBASMBIX BOAOHOCHLIX rOPWIOHTOB, HAXOAAWMXCA B SHANOT MMHBIX
rHaporeonorMecKux yCnoBMAX;

B} uayyeHwe IaKOHOMEDHOCTER MIMEHYHBOCTH KAYeCT8a NOAIeMHEIX BOA B
NPOUECCE 3KCNNYATALMM M Br0 NPOTHO3 BO BPEM BH K]

6) KOHTPONL 33 coOOTBETCTEMEM KavyecTea nofzeMublX Bof TOCTy Ha nuTh-
esyio BoAy [16] w cooTeercTeMem oBbeMOB 3KCNNYATAUWM YCTEHOBNEHHBIM
IKCNITY ATAWHOHHLIM 33NACaM MECTODOWAEHMA

7} wayvenue 3hheKTHBHOCTH MCTOMHMKOB WCKYCCTBEHHOIO NONOMHEH A
3aNacoB NOAIEMHbIX B804, 0GOCHOBEHWE MepP NO YCOBEPLUEHCTBOBAHMD CHCTEM
WCKYCCTBEHHOro NONONHEHMA W onpefeneHHe pexima Wx paboTel (3TW wocne-
AOBAHMA HeoBXoAMMEI ANA YTOMHEHMA MNH NEPEOUEHKKH IKCANYETALMOHHLIX
3aNACOB NOA3eMHBLIX BOA NO ONbITY IKCAMYaTaUMKM) ;

8) wmayyenme BNUAMMA 3KCNAYATAUMM HE OKPYXAOLWYIO CDELY W npexae
BCErO Ha reonorwyeckywy (NPOCAAOYHBLIE ABREHMA, AKTHBMIEUMA KapcTo-
BbiX W KapcToBO-CydMPOIUMOHHBIX NPOUECCOR) , OUSHKE BOIMOMHBIX HIMEHEH HA
KOMNOHEHTOB npvpoAHoi cpeabl (pevHoi cTok, Grocdepa M T. A.), cnocobHbIX
HBHECTM yuept HapoaHOMy X03AMCTBY. PaspaboTka pexomeHAaumi no cHbke-
HMI0 HEraTUBHbIX NOCNEACTBWH IKCNNYaTaUMK NOA3I eMHbIX BOA,

9) oBocHOBaHME HaNpasneHMiA p BKUMHBIX HCCNEAOBaHMA HA NepcnexkTUBY,
pasMewieHuA HeobBxoawMoi AnAa atoro HaEOmMOAaTentHOW CeTH, onpefeneHwe
HeobxoAMMOro cocTasa HabnoaeHWA W ocoGeHHOCTER MX NpoBeaeHuR ANA pe-
WEHKMA CTABALLMXCA 38/184;

10} suipaboTka MeponpUATHIA NO oXpaHe NOAIEeMHBLIX BOA OT MCTOLUEHMA W

3arPA3HEH MA, Pery NMPOBaHKIO W YNPaBNEHMO P XKUMOM NOA3ZEMHBIX BOA, ONTK-
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MankHOMY MCNONLIOBAHMO NOA3EMHLIY BOA, OUEHKA IDEKTUBHOCTH NPUHA-
ThIX MEP NO OXpaHe NOAZeMHbIX BOA;

11} orpaboTka Ha KNWMeBbIX BOA03a6OPAX METOADE OLEHKM 3KcnNnyara-
UHOHHBIX 33NaCOB NOA3EeMHLIX BOA, METOAOB NPOrHO3a PEXKHMa YPOBHEHA U Ka-
YECTBA NOAZEMHLIX BOA B YCNOBWAX 3KCNNyatauwk, 06OCHOBAHKWE PALMOHAN-
HbIX PEKUMOB IKCMNYATAUMH W MCKYCCTBEHHOrO NONONHEHWA 3anacos noasem-
HbIX BOJ, YNPABNEHMA DEKUMOM NOL3EMHLIX BOA.

JAAAYHM MIYYEHWA PEXUMA NOAIEMHLIX BOA B CBA3KW C KOHTPONEM
3A OXPAHOR NOA3EMHLIX BOA OT MCTOWEHWA M SATPAIHEHNA

Momumo wccneposaq Min peExiAMa NOA3IEBMHBIX BOA Ha KOHKPETHBIX BOAO-

sabopax (paseensiBaembix W CywecTBywwmx] B rocneaHmWe rodel BCE wupe
CTaBMTCA 33Aa4a M3YYeHWA DEKWMa NOA3eMHBIX BOA B PErMOHaNLHOM NNade,
NPOBOAMMOS TaK¥e B LUENAX BoAocHabxenuwA. [AnA peweHWA 3a0a4, CBA3AHHLIX
¢ 0BOCHOBAEHMEM paUMOHaNbLHBIX HOPM MCNONL30BAHWA W OXPaHbl NOAIEMHLIX
BOA, TpebGyercA M3YYeHWe PeKMMa noA3eMHLIX BOA B CREAYIOWMX Hanpas-
NEeHUAX:

1) oueHka TeHAeHUWA B MHOTONETHEl WIMEHYMBOCTHM DECYDCOB nNOf3em-

HbIX BOA B CBA3W C BOIMOXHBIMH M3MEHEH MAMKM KNUMaTa M HanpasneHHbIM
BNMAHMEM XOJAWCTBEHHON AEATENEHOCTH YENOBEKA Ha NOA3eMHLIE BOAbI.
MNoaobuele npegcTaBnesvAn © pecypcax noAzeMHbIXx 8of Gyaywero moryr
cnocobCcTEOBATE NEPCNEKTUBHOMY NNaHWPOBAHWO Pa3BWTUA HAPOAHOMO XO-
3AWCTBA, ONPELensaH o BOIMOXKHOrD (3a cueT nofzemHbIX Boa) BofonOTpeG-
NesMA NO OTABNBHLIM peruoHam, oBocHoBanMe hopM PAUNOHANBHOMO HCNONL-
_J0B3HMA NOA3eMHbIX BOA

2) mayyenue 3aKOHOMEPHOCTE BOIMONMHOIrC YeDeaOBaAHWA CEPMIl Mano- U
MHOMOBOAHBIX NET, 8 TAKME Onpeienei e CPefHEeMHOroNeTHHUX HNK MMHWMaNk-

HbIX MHOMONETHMX 3IHaYeHWA BOCNONHeHMA 3anacOB noA3emHbIX BOA ANA -pe-
FHOHAaMNbHLIX OUEeHOK NPOTHOSHBIX IKCMNNYaTAUWOHHbLIX PECYPCOB NOAIEMHBIX
804 NO OTAENLHLIM KPYNHLIM BOoAocOOpPHLIM GaccefiHam, NPWPOAHBLIM peruo-
HEM MKW 2AMUHHCTDATHBHLIM TEDPHUTOPUAM:

3) Wyvenue M NPOTHO3 BNMAHWA PA3NWYHON XO3ARCTBEHHON AEATENLHOCTH
YENOBEKA Ha pecypChl W K8MeCcTBO NOA3emMHbIX BOA, YYeT 3THX BO3ABWHCTEWR B
per woHanLHbIX MOAENAX, WCNONbayemblX ANA OLUEHOK WX IKCNNYaTALUMOHHLIX
3anacos;

4) u3yveHue BNMAHMA WCNONB30OBAHMA NOA3EMHBLIX BOA Ha OGLIMIA BOAHLIA
Gananc permoHa (M 8 NepBYW OMepeab Ha NOBEDXHOCTHLIA CTOK), @ TaKKe Ha
OKPYWB0UWYH CPEY; OUeHKa AONKM NOA3eMHbIX BOA B 00WMX BOAOXO3AKCT-
BexHbIX BanaHcax perHoHoB,

MccnepoBaHua pexuMa NOAZEMHLIX BOA ANA PEWEHMA NEDEYMCNEHHLIX
BLILE 33R84Y MOryT UCNONb3IOBATECA HE TONBKO NPU PErMOHANEHLIX OWEHKaxX
pecYpCcoOB W SKCNNYATAWMOHHBIX 3anacoB NOASEMHbIX BOA B UEBNAX NEPCnex-
THEHOr'O NREHMPOBAHWA W UCNONBIOBAHUMA NOA3EMHLIX BOA, & TAKHE NpU pewle-
HHW KOHKpDETHBIX 38834 BOAOCHADW(EHMA HaCeneHHbIX MYHKTOB, NPOMbIWNed-
HbiX O6bEeKTOB WNM PaCCPefOTOYEHHOrO CENbCKOXO3ANCTBEHHOrO BOADCHA6-

T WeHWA,
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PeweHue BCeX 3Tux 3anay HesoamoXxHo Ges npoaymaHHOR W UEneHanpas-
NeHHO pasMeuleHHOW HabnaaTensHOW CeTH, @ TaKke OBOCHOBAHMHOIO KoMmn-
neKca HabmoaeHWA KaK 3a PEKMMOM NOA3IEMHLIX Boa, TaK W 33 cepued dax-
TOPOB, ONPEAENALAMX PEKMM NOAIEMHLIX BOA W BIAWMOCBAZEHHBIX C HWUM
MpoWeccos.

Mnasa 2

OCOBEHHOCTHU ®OPMHPOBAHMUA IKCNNYATALWOHHBIX 3ANACOB
NOA3EMHBIX BOA U NPUHLMNEI PASMELWEHWA HABNIOAATENBHOW
CETH B PA3NTUMHLIX NPUPOAHLIX YCNOBWUAX

TUAW3IAUMA HABNWAOATENBHOR CETH U NPUHLUKWME! BLIBOPA
DEBEKTA HAENWAEHWUA

BawHoCTs 0BOCHOBAHHOrO pasMewieHuA HabnAaTenbHoOW CETH ANA M3yYe
HWA BAWMAHKA IKCNNYATAUWM Ha NOA3IEMHbIE BOMbL, 8 TAKIKE CTPeMNeHue ynopa-
AOMMTE NPUHUWNBL PaIMelleHA HabnMoaaTenbHOW CeTH NPUMEH HTENBHO K pas-

AWNHBIM NPWPOAHEIM YENOBWAM oTMedankce B pabotax E.J1. Munkmia, 11.C. As-
ewHa, B.C. Komaneackoro, B.Jl. Mpopsescroro, B.M. MonsaGepra, 6.B. Bo-
pesckoro v Ap. C y4erom CnoXpswwmUXcR Ha CeroAHA NpeacTaBned Wi HaBmoaa-
TENLHYIO CETh, CYLLECTRYIOWYI B CBA3M ¢ 3KCNNYaTauMeil NoasemMHbIX Bog, no
CBOEMY COCTAaBY M HaHaYEHMH) MOMHO YCNOBHO NOAPEIAGNKTE HA YETBIPE Ka-
TEropUK: KOHTDONLHYKY, CNELManKH3IMPOBaHHYI0, ONOPHYKY KMOYEBYW W onop-
HYH PETHOHENLHYHD,

KoHTponekHaA CeTe B COOTBETCTEMM C BOAHLIM 3aKOHOAATENLCTBOM
CECP nonHa cylWecTEOBaTE Ha KawaoMm sofosabope. OHa HaxoaWTcA B Beae-

HHHW IKCANYATUPYIOLWER OpPraHM3auwM M B e 38034 BXO0AWT CHCTeMATHYECKHA
KOHTPONL 33 KaYeCTBOM BOAbl, paIMepaMu BOACOTEOPE, KOTOPLIA HE A0MKeH
NPeBb!WaTh YCTaHOBNEHHBIX IKCNNYSTAUWOHHbLIX 3aNacOB, @ TAKXKE 33 YPOBHA-
MM NOAIEMHLIX BOJ.

CneunanwaMpoBaHHaA CETh COIAGETCA BPEMEHHO NPH NPOBEAEHWMH pa3-
senoyHsIX paboTr NoA npoexTupyemblid Boao3abop MnM ANA nepeoueHKK ana-
COB nop3eMHbIX BOA NO ASACTBYOWEMY soaozabopy. MNo zasepwerun pabor
oHa MOWET GblTh NUKBMAWPOBEHA UNK NEpEAaHa NPK HeoGX0AMMOCTH 3KCnNy-
ATUPYIOLLEH OPraHM3aUnn MNK TEPPUTOPHMANBHONA MeONOr MMECKON OPraH M3au MK,
OCYIECTBNAKWEH KOMTPONL 338 OXPAHOW NOAJIEMHBIX BOA OT MCTOWEHMA M
sarpAIHeHMA. JTa C8Tb CO3AAETCA M HAXOAWTCA B nNepwog WCcneaoBaHWW B se-
AeH WY OPraHM3IaUMK, NPOBOARULEW AaHHLIE paboThl,

OnopHaA KNWYeBAA CETh CO3AAETCA HA OTAENBHBIX THUNMYHBIX WAK
BaX(HLIX B HAPOAHOXO3IAWCTEEHHOM OTHOWeEHMM Boaoclabopax ANA KOHTpOnk-
HO-OXPaHHBIX M MCCNEAOBATENLCKMX LIENER, 3aaa4M KOTOPLIX CHOPMYNHPOBaHE!

B NpeAbiAyuied rnage. 31a CeTh HaXOQMTCA B BEABHMW CNEUWANH3IWPOBAHHbIX
FHAPOPEOKHMHLIX napTWii Munreo CCCP. CospnaeTcR oHa ANA ANMTENBHLIX
CTALUMOHAPHBLIX HABMOASHWA B KaYeCTBe OCHOBLI CHCTEMATUMYECKUX NPOrHO30A

pEREME NOASEMHBIX BOA NOO BNWAHWEM WX IKCNNYATAUWW, ANA BRIpEBOTRW W
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oueHKKM 3 heKTUBHOCTH Mep NO YNPABNeH Mo PexMMOoM, OXpaHbl NOASEMHbLIX
BOA M OKPVKa0LWEeH cpeabl.

OnopHar pervoHansHap CeThb CO3faeTCA. ANA MayJyeHHAa BAMAHKMA IKC-
NAYASTAUMA Ha DKWV NOAIEMHBIX BOA H W3MEHBHWE KaYecTad NOAIEMHLIX BOA
B pervodansHoM nnade. C oAHOMA cTOPOHLI, 3Ta CETL NO3BONART OXapaKTepulo-

BaTL TOT perwoHankHbli HOH, HA KOTOPOM Da3BMBABTCA HAPYLEHHBIA PEXHM,
a c ApYrof CTOPOHLI — OUBHKTL MaclwTabk! HapyLWeHWA, BLI3BaHHLIX IKCNNYa-
TauHeR nofsemHelX BOJ, YCTAHOBWTH B3aMMOBIHAHKE PasnM4HbIX soaosabo-
poB, @ TaKMe MacwTabel BO3ASHCTEBMA HA NOA3EMHLIE BOALI Pa3INHMYHOW XO-
IAWCTEEHHOW APATENLHOCTH YenoBeKa, cnocobHOW NOBNUATE HA KONMYECTBO M
KS4eCTBO NOAIEMHBLIX BON, MCNONLIYEMBIX WMNK NOTEHUWANLHO NPUroAHLIX ANR
MCNoNL30BaHKMA B Byaywiem B uenax BoaocHaGweHuA, PerwoHansHan onopHan
CETb AONHHA obeCneiuTL THAPOTeONoroe wHOPMaUKER o pElWME NMoOAIEMHRIX
Bofl, HeoDxogwMOl ANA NOCTDOEHMA MOASNEA ANA DPEr MOMANLHLIX OUSHOK
3KCNNYaTaUuMoOHHLIX 3a8NaCOB NoAZeMHLIX Boa W obocHoBaH A hopM ONTUMENL-
HOrMro ¥ PAUMOHANLHOTO WCNONLIOBIHWMA pecYpCcoBR NOA3eMHLIX BOA. 3ra ceth
Taroxke HaxoawteA B segedun Munreo CCCP w cnyskT uenamM KOHTPONA 1 Oxpa-
Hbl MNOA3EMHLIX BOA.

MpusiumMne! pasMelieHma 3THUX YeThbipex KaTeropwid HabnoparensHoW ceTwu
MMEHOT KAK HEKOTOPLIE obugme YepTel, TaK ¥ cneuwdweckKue pasnuiva, obye-
NOBNEHHLIS HAZHaYEH HEA CETH.

TaK, KOHTPONLHAA CETE MOMET W HE WMEThE cheuwanbHeiX HabmopaTtens-

HbIX cKkBaxiMy. Habniogenwa B 3ToM cnyyae OCYWECTENAKOTCA NO MMOHOWHMCA
IKCNNYATAUHOHHLIM HNKH DE3CDBHLIM CKBEX HHaM, PACNONOMEHHEIM B NPEAsnaXx
sofozabopHoro coopysedua. CneunancHele HAGMOASTENLHLIE CKBAXKHBLI Uene-
_CO06Pa3HO MMETL 3AeCh ANA KOHTPOMNA 38 TEXHUYECKUM COCTOAHMEM 3KCAy-
ATAUMOHHBLIX CKBaXKMH (OueHKM 3apacTaHMA GWNLTPOB) W nonyyeHwA Nped-
craBneHd 06 WCTWHHOM nNONOWEHWA YPOBHEA NOA3eMHLIX BOA B UeHTpe
~  Bopozabopa. [ANA 3TOrN0 MOMHO OrpaHWiIMTECA MAHAMAanGHEIM YHCNOM CKES-
#uH. Hanpumep, npu NNOWBAHOM W KONLUEBOM PacNONOMEeHMK IKCNNyaraun-
OHHBLIX CKBaXWH uenecoobpasHo MMeTe oaHYy-ABE HabmopaTenpHble CKBAMHLI
BHYTpM BONLWOre KONOAUA — B Bro UEHTpEe M HE PaCCTOAHWK paauyca. Mpw
NHHEAHOM PACNONOHEHHUH CKBDKWH TAKKE AOCTATOYHO MMETE OfHY CKBAMUHY
B UBHTPE PAAS M BTOPYIO — B ero kodue (unu Ha oboux KoHuax) .

B Tex cnyvaax, korpa sofo3abop npeacTaBnAeT cOGOW HECKONLKD H3oNK-
POBAHHLIX TPYNN 3KCNNYaTEUWOHHbLIX CKBaMWH, HabnoaaTensHble CKBEMWHBLI
uenecoobpasHo UMETL B LBHTDE KaXAOA M3 TAKUX rpynn.

Paameuler e cneumanManposadHoM U onopHol HabnoaaTensHoOW CeTH AoMmK-
HO OCYLECTBNATLCA C y4eTOM:

1} 3axoHomepHocTed OPMUPOBAHWA PEMMMA NOA3EMHLIX BOA W ocoben-
HOCTEH WCTOMHMKOE (DOPMMPOBAHKMA 3KCNNYATALUMOHHBIX 38NACOB NOAIEMHBIX
BOJ B PAINWYHBIX NPUPOAHLIX YCNOBUAX;

2) 3apay, craBAWMXCR nepen HabnofeH UAMK NPUMEHMTENLHO K KOHKpET-
HbIM NPUPOAHLIM M HAPOAHOXOIARCTBEHHbLIM YCNOBMAM;

3) MeToN08, KOTOPLIMW BYAYT pelliaThCA 3TH 3afain,

MmeHHo 3TH TPW OCHOBHBLIE KATErOpWiK YCNOBMA B COYETAHWMA ONpefEnAoT

~ Boe ocoDeHHOCTH HADNIDAATENEHOR CETH W Cholnh Ky NPOrpamm HabmiaeHui.
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MNomumo 3Toro AnA BLIBOPa KNIOYEBLIX YYACTKOB MMEIOT TakoKe 3HaYeHue npeg-
CTaBWTeNsHOCTE (TUNWYHOCTE] obwexTa, ero HapoOAHOXO3AWCTBEHHAR, COLMANL-
HEA M IKONOMMYECKER IHAYMMOCTE, T. €. y4eT CTéned oNacHOCTH BhiXOAE BOAC-
safiopa W3 CTDOR W BOSMOMHOCTH MaHecenis ero paboTol KpynHOro maTeph-
ansHoOro yulepba X03AWCTBY MNK OKPYXalOUleld cpene, B yacTHOCTH, co3fanine
ONOPHONH KMoYeBoMi Habnio faTenbHDM CeTH MOXKET BbiTh peKoMeHAOBaHO B cne-
AYHOUWWX CNyYanx.

1. Ha kpynueix sogoaabopax, umeowmx Gonsluoe NpakTHYecKoe 3Haye-
Hue W oTOupaowmx Gonbuioe KONWMYECTEO BOALI, M3IMEPAEMOe WHOMAa COTHA-
MK ThiCAY KyBuieckHX meTpoe B cyTKMW. Kak npaBuwno, Takue BoAo3abope!
pPacnonaraldTcA B PanoHaX KpynHelX ropofioB. BopoHKa Aenpeccud B TaKMX
YCNOBMAX, Hmammn OT CcTeneHM amn-nﬁacneqmunmu rq;-purupuu [1: e. Aa-

TONBKO W3MEHAIOTCA PaCYETHLEIE TWAPOreonorMiecKue napuumpm tmmuue

ANR 30HbI BAMAHKA BoAo3abopa), HO M HAYMHAIOT CKa3bIBATLCA HOBLIE MPAHMY-

Hbl@ YCNOBWA, ONPEefenAiollMe XapaKTep pa3ssWTHR BopPoHKW. B Takux ycno-

BUAX NOCTOAHHO AOMKHEI BHOCHTECA NONPEBKW B Napametpbl, YTOYHATBCA
NPOTHO3L!I PA3BMTHA BOPOHKHK, @ TaKXe NPOM3IBOAWTLCA NEepeoUeHKa 3anacos
nofAzemMHbix Bof. NMomMumo 3Toro, KpynHele BoAo3abops! ¢ MX OrpoMHbLIMK BO-
POHKEMHMH n'ﬁﬁﬁﬁ'ﬂﬂTﬂﬁlﬁﬂ'ﬂﬂﬁfMﬁﬁMmru—
KaKOW-TO MEPE Ha PEXMM NOA3EMHLIX BOA apTe3vaHCcKWX BaccediHoB B UEnoM,

YTO TaKOKe TPeBYET MayYeHHA,

2. Ha eoposabGopax, rae s cuny Toro, 410 soacothiop Npessiwaer Bocnon-
HEHWE 3aNacOB BOAOHOCHOIO -TORMIOHTE, MAET HesoCnoAHMMaR cpaboTka 3ana-
coB, T. 2. HaOMOAJAETCA NOCTOAHHOE CHICKEeHWE YPOBHEW nNOoA3EeMHbIX BOA.
B a1y Kateropno BoA03a60poB MOTYT NOMACTL HE TONLKO KPYMHLIE, HO W He-
bonsw ke Bofozabopki. M3-3a yrpossl HeusBeKHOro MCTOLLEHMA 3a8NaCOB BOAD-
HOCHOr O rnpmuma Hmﬁxunmu npraamaumam uaﬁmﬂuaranhuw-u CETh W Ha

OUBHWTE MNW YTOYHWTE IKCNNYaTauMOHHBIE 3anackl NOA3EMHbIX BOA, ONpene-
nuTL cpoKu paboTel Bogoaabopa Npu coBpenMeHHbIX paavepax BOA0OTOHOPE WK
NpW KAKOM-TO ONPEAENEBHHOM TEMne ero yeenwdedwn. Takue HaBmoAeHUR W
CAENaHHBLIE NO HWM PacyYeTbl NOMOrYT CBOEBDPEMEHHO NOCTaBuTL Bonpoc ob
MILICKAHWK APYIrUX WCTOYHUKOB BOAgoCHabeHUA NWBo NPpUHATE Mepsbl K Bonee
PAUHOHANEHOMY WCNONb30BAH MK CYLLECTBYHOLMX,

3. Ha sofo3aGopax, rae B pe3ynbTaTe UX IKCNNYaTaluK MOXET NPOUSORTH
yXyAWeHWe KayecTBa nogzemHeix sof. Ocoboe sHayedne Takan HabnioaaTens-
Ha@R CeTk WMEET Ha BoAo3abopax NHMTEEBONe HAIHAYEHWA, PACNONOMEHHBIX
BGnuan mopckux nobepexcnid, ovaroB 3arpAsHeHMi, KOHTAKTOB C HEKOoH AW M-
OHHLIMHW NPHPOAHLIMK BOAAMW.

4. Ha sonosabopax, rae B peayneTarTe MHTEHCHBHOW IKCNNYATAUMMK NOAIEM-
HBIX BOA MOTYT NPOMIONTH CYWECTBEHHBIE HBDYWEHWA B OKPYHaloWeR cpeae
(aKTMBM3IBUMR KAPCTOBLIX NPOUECCOB, NPOCaZKKU 3EMHOM NOBEPXHOCTH, YrHe-
TEHWe PacTUTEeNLHOCTH], KoTOpele cnocolBHbl HawecTH ywepb HapogHomy
XOIAWUCTBY. '

5. Ha soposabopax, paboTalouMx B YCNOBWMAX WCKYCCTBEHHOrO NONOAHE-
HUA, FAS RO-AaHHLIM-HABMOABHWA HEOBXOAUMO NOCTOAHHO OueHUBATE 3(DEK
THEHﬂCTh_ NONONHEHWMA M YNPABAATE 3THM NPOLUESCCOM.
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6. Ha sopoaabopax, pacnono#eHHbIX B CAOMHLIX MHAPOreoNor W eCcKHx ye-
noBWAX, KOrga B npouecce pazeefKH NDAKTHYSC KA HEeBOAIMOWHD ﬁhlﬂﬂ OUeHMTE
NOCTOBEDHO HW PACHETHBIE NapaMeTphl, HW HCTOMHUKK HOPMHMPOBAIHMA NOAZEM-
HEIX BOf,.

OCOBEHHOCTH PASMEWEHWA HABNWAATENLHOA CETHU B PAINUYHBIX
MPHPOAHLIX YCNOBUAX

Creundvka pasmewledwA cneyManM3MpoBaHHol U onopHoiln Habmopnarens-
HOM CETH onpefelAeTcA NpeXAe BCErD rHADOre0NOrHYECKUMMU YCNOBHAMM,
KoTOpeie ofycnosnueaioT M ocobetHOCTH GOpMUPOBAHMA 32NAcCOB NOAIEMHBIX
BOA ¥ Cneunduky 3303y, BOSHUKAOWMX NPU MX OUEHKAEX.

o ocobedHOCTAM opMWPOBAHMA 3KCMTYaTAUMOHHLIX 33nacOB noaaem-
HbiX BOA MECTODOKABHMA NOA3ZEMHLIX BOA MOMHO NOADAIABNWTE Ha CNefywo-
IWHE OCHOBHEIE FPYnnel: 1) apTeauaHckux BacceitHOB nNNaThopmeHHoro Tina;
2) MexropHbIXx BnaauH, NPeAropHbIX WHeAhos ¥ KOHYCOB BbiHOca; 3) pey-
HBIX A0AWMH; 4] 3aHAPOBLIX W NOBUOrNAUWANLHBIX paeHuH; 6) mMaccueos
NECYaHLIX NYCTLIHE ¥ AONYNYCTeIHL, 6) TDEWWHHO-KapCTOBLIX NOPOA, OrpaHk-
HEHHBIX CTRPYKTYD W NOKanWsoBaHHbIX sogocGopHuix Gaccelivor; 7) ofinactei

pa3BMTHA MHOMONEBTHEMEDZNLIX NOPOa.
Pacemorpum ocoBenHOCTH pasmeuledn HaBMoAaTeNbHOM CETH B KawaoH

M3 ITHX FpYnNA.

BOAO3AEOPH! B APTEJMAHCKUX BACCEAHAX NNATSOPMEHHOMO TUNA

NOA3EMHBLIX BOA B mTEanmcxm BacceiiHax ABNAIOTCA:

1'} yrnpn.irue 38Nack| nn.namu-lh:x au.u IHa nepnnu aTtane mcnn*,rnrauuu}

2) ecTecTseHHbIE 3aNAckl W PECYPCH CMEKMLIX BOAOHOCHLIX FOPWUICHTOB,
nocTynawiMe K Boao3abopy nyTem neperexaHwA KaK 4epes pasgenmiouMe
CNOM, TaK ¥ NO FTMAROSe0NOT MYECKMM OKHaM;

3) ecrecTBEHHBIE 3aNACK] NOAIEMHBIX BOA PA3AENRAIOWMX CNOEB;

4) ecTecTEfHHbIE PECYPCHI IKCANYATHDYEMOro BOAOHOCHOrO rOpPWIOHTA
(ocoBenHo sEnuan obnacTel NUTaHMA) WU pasrpysKH BOAOHOCHLIX FOPUIOHTOB.

Npw pasmewedms HabMofaTensHOW CETH B palioHax Boaozabopos B apTe-
anaHcKkux GaccewHax nnaThopMeHHOro TWNa HecOXoAMMO YYMThIBATL HEKOTO-
pbie ocofeHHOCTH 3Tix GacceliHog.

1. JHauWTENBEHYI0O NAOWEAL PACNPOCTPAHEHWA BOAOHOCHLIX OPHIOHTOR,
HANWMKE HECKONLK KX OBNACTel NHTaHKWA W PasrpysKK NOAIEMHEIX BOA, 8 TAKKE
copMupyOWHECA NPW 3KCNAYaTaUMK nof3emHbIX Boa OGwupHele {Hamepsn-
emble AECATKAMKM KUNOMETPOR) BOPOHKKH LenpeccHi.

2. Hanwume B 3Tux BacceliHax KOMNNexca 3TaxHO-PACNONOMEHHEIX BOMD-
HOCHBbIX FOpPMIOHTOB ¢ CaMOCTOATENLHbIMK OBNACTAMM NUTAHWA W PAIrpYIKK.
OTH BOAOHOCHEIE TOPHIOHTEIF PajfAenet sl BElepwaHHEIMW NO MNOW2AK cnabo-

np-nHHuaaMHMH NOpOAaM K. Dnﬂam Hq}mm MMEIOT MECTO rmnurmn:}ru-




ropuaoHTaMu. MoaToMy NPpU PasMeleHWH CeTH HeOBXoANMO YYMUTLIBaTE BO3-
MOMHOCTE NEPETEKAEHWA M BIaWMOABACTEBMA BOAOHOCHBIX MOPU3OHTOB, KOTO-
poe NPOABNAETCA B ECTECTBEHHLIX YCNOBMAX M ocofeHHO YCUNWMBaETCA B NPO-
uecce IKcnnyatauuu. C oMON CTOPOHSEI, 3TO ABNEHHE MOMET NPUBECTH K HIME-
HeHWO KayecTBa 3KCANYaTHPYEeMbIX BOJ BO BpeMeHW W OTpUUETENLHO CKa3aTe-
CA Ha 3KCMNNYaTAUWOHHLIX 33NacaX NOA3eMHbIX BOA, C APYroW — ysenuiesue
PasMEPOB NePETEKAHMA NPUBEAET K CTAG MNU3aUMK BOPOHKHW AENPECCHM

3. MowHOCTE BOADHOCHBIX MOPHIOHTOB HEPEAKO AOCTHraeT IHAYHTANbHBLIX
paimMepoB. PayvansHan MIMEHYWBOCTE B NPpeAEenax TaKHMX BOAOHOCHLIX rOpM-
30HTOB, 8 TakOKE paznWiMe B CTeNeHM TPEWMHOBATOCTH MNK NPOH MULAEMOCTH
OTAOWEHWA MOTYT 0BYCNOBWTE PEIKOE pasnwine HUNeTPaUWOHHBIX CBOWCTE W
PeXkUMa NOASEMHLIX BOA Pa3HbIX YacTeH OAHOMO M TOro e ropM3oHTa.
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HiA OoT ofnacTed ero NUTaHWA NPWBOAMWT, KaK NpasWMno, K NOCTENEHHOMY YBe-
nueeHWo obwei MHHEpanMIaUMK NogaemMHyelX BOA, 8 CNefoBATENLHO, W BO3-
MOMHOCTH NOATArMBaHwA conedblX Boa K Bofo3abopy w3 Gonee rnyboxkux
YacTeN ropu3IoHTA.

B. 3HaumTentHLIE BENWYMHLI HANOPOB B OGMACTAX UMPKYNAUMKW BOAOHOC-
HbIX TOPMIOHTOB W HEPeAKo cBoBOAHER NOBEPXHOCTH NOA3EMHLIX BoA B 0b-

T NECTAX MATEHHA W PAITPYIKW ToprIoHTos. BnwAnWe RNPMaTHYECKAX W THIPO-

norwieckKMx aKTopoB HA eCTecTASHHLIA DEXMM HANOPHLIX BOA NPORBRAETCA
nWWwe B o6NacTAX MX NWTaHuA M pasrpyaxu. B obnactax Hanopa (WnM uMpky-
NAUMK) MIMEHEHWA B DEOKMME YAWE BCErO CBA3aHL! NWLIL C BNUAHMEM 3KCNNY-
aTauuM, Nepenavein faBneqMA W3 yKazaHHbIX Bblwe ofnacTed WNW 3a cYeT Ka-
Hyuwmxca KonebaHWid ypoBHER NOA3ZEMHBIX BOA NOA BNHUAHHEM HIMEHEH MA
aTMoCepHOTO AaBNEH KA,

B cooTBeTcTEMM C OTMEYeHHLIMM Bbilwe ocobeHHOCTAMM 3aTHX BGaccelHon
MOryT ObiTh BhlAENEHb! CREAYIOWMWE PAINUMHLIE YCNOBMA HA rPadLax NNacTos,
& CMEeAOBATENEHO, W PECYETHEIE CXEMEI, H8 OCHOBE KOTOPBIX PasMmewaeTcR
ceTh HabnmopaTensHbIX CKBaNMH.

B pazpese

A. BoaoHocHsli NNacT MIONWPOBaH OT BbLIWE- W HHKENSKaLWMWX BOLOHOC-
HbIX TOPWIOHTOB MOWMHBIMWA CNOAMMK BOAOYNOPHLIX TNHHKUCTLIX OTNOXEHMWA
(neperexanme oTcyTeTBYET) ,

B. BogoHocHLIW NNACT CBA3AH C BLILWE- M HIXKENENALLWM M BOA0HOCHEIMH
ropHIoOHTaMK, OTMEYAETCA MNEPETEKaHMWE BOAbl Yepes cnabonpoHMUAEMbIE CNOM,

B. BoponocHsIA nnacT caR3aH ¢ ADYT WMWK FOPU3OHTEMM YeDE3 raporeono-
rHyecK e oKkHa, nepeyrnyGnedHsIe AONKHHL! MNK NC 30HaM ApoBnedua.

B nnaxe

A. BonoszaGopul sanoweHsl B ueHTpanbHbIX 4acTAx BacceiHos, rae nnacr
MOMET PACCMETPHUBATECA KaK HEOTpaH MM eHHBIA,

B. Bonos#Sopsl 3anomensl B6NU3K KpynHbIX aped (pex, mMopeii) , noazem-
Hbi€ BOALI M3YYABMOIO rOPHUIOHTA MMAPABNMMECKH CBA3aHLI C 3TUMH ApeHamMu;
8 TAKKX CAYYEAX NNACT PACCMATP MBAETCA KaK NonyorpaHim edHbIiA.

B. Boposabopel 3anowens! B 0OGNacTAX NATaHWA BOGOHOCHOTO TOPHIOHTA
B6NM3N KOHTYDa BHIKNHHHWBAHWA BOAOHOCHOID MOPW3OHTE MNK BENH3INW rpaHw-

Ul C PEZKOW- CMEHOH- NUTONOT MY ECKHX - PasHOCTEH- BOAOBMBLLAIOUIMX TIOPOA;

B 3TUX YCNOBWMAX NNACTbl. PACCMATPHBAKOTCA TAK e, KaK NOnYyOrpaHmy eHHbIe.
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OcHoeHble cneundMyecKHe 3a0a4M M3YYeHMA PeXuMa NoA3eMHbIX B804 B
apTesHaHcKuWx Gaccednax NnaThoPMEHHOro TUNA CNEAYHO ULWE.

1. OueHka OCHOBHBIX PaCcYeTHLIX NapameTpoB BOAOHOCHLIX FOPH3IDOHTOE M
Fanacos noAIEMHLIX BOQ B yCNOEWAX NOCTOAHHO pajEWBaIiouleiicA W yrnyb-
NAWEACA BOPOHKMW IENPECTHM.

2. QueHia ycnoBwi B3aWMOCBA3W BOAOHOCHLIX FOPUIOHTOB (T. @ OUEHKa
paiMEpOBR NEPeTeKaHWn WNW OTWaTUA BOALI M3 rNWH) W BAMAHMA APYrux rpa-
HWNHBIX yCRoBWA (pexw, oBNacTW NWTaHWA) Ha XapaKTep pPasBWTUA BOPOHKMW
AenpeCcCUM, a cNenoBaTensHO, W Ha DeKuUM NoLAIEMHBIX BOA.

3. OueHKa BOIMOMHOCTH NOATOKA CONeHbix 804 W3 HKENeXawero soao-
HOCHOrO ropuIoHTa MnW 13 Gonee rnyGoOKMX YaCTeR 3KCNNYaTUPYEMOro ropm-
J0HTA W NPOrHO3 BOIMOMHON HIMEHYWBOCTH KaYeCTBa NOAIEMHLIX BOA.

5. OueHKa BOIMOMHLIX NMOCNEACTBMA IKCANYATAULMM — MPOCAA0K 38MHOWN
NOBEPXHOCTH, aKTHBMIAUWK KapCTOBLIX NPOLECCOs U ApP.

OnAa paameuieHn HaBNIoAaTeNLHONW CETH B COOTBETCTBMM € YKa3aHHBIMM
PaCYeTHbIMK CXEMaMKi W 3aia4aMi HeoGxoaumo nony4uTh npeacTasnesue ob
OCHOBHbLIX PAaCYeTHbIX FUAPOreonorvMecKux napamerpax — wo3pduumenTax
BOAONDOEOAMMOCTH, NEpeTEKaHWA W FNaBHbIM o06paioM NbE3ONPOBOAHOCTY

Hlw] Rl - ol Gtk mt L B Fla s R T m L)

NNacTa, CNpeEaENANLFX BOIMOMHOE PIIEVTHE BOPOHKW AENPEcCHA B0 Bpeme-
+#H. [avHbie 06 3T napameTpax MOryT BbiTe NONy4YeHbl HA OCHOBaH UK MaTe-

pUanNoB pa3jseiKW H3 WIYYEEMOM WNWM aHanorwdHoMm BeoAo3abope, nwGo no
ABHHLIM HaBMOAEHWA 38 CHWKEHHWEM HNKW BOCCTAHOBMEHWEM YPOBHER nocne
EpeMEeHHOW OCTEHOBKW OTAenNbHbIX CKEAKHH [deWcTByIOWwero soaoc3zabopa.
Buibop Yncna HabnoaaTenbHbIX CKBAXWH ONPEAENAETCA MDaHUYHLIMM YCNO-
BWAMM BoAoO3abopa. Tak, ANA BOA03360pa, PACNONOMEHHOrD B UBHTPANLHOM
“4acTw DacceiiHa, T. 8. B HEOrpanwYedHOM nnacre, r WA aBNWYECKW He CBA3EHHOM
C ADYrWMM BOAOHOCHLIMW FOPU3OHTEMW NPW QAHOPOAHOM CTPOBHMM NAACTa

{ApK HawbOAEE Y43CTO BCTPEYACMOR CXEME NACWLAAHOTO PatNONOMKEHUR IKCPAY
2TAUWOHHIX GI{B&H{HH}, JoMNHHO ﬁlﬂ'ﬂ; MHH M ANEHO B3 B3anMOneD ecew atd-
WMXCA CTBOpa CKBaMMH no 4-5 ckeaxuH B Kaxaom Ryve. Oana nabnioparens-
Haf CKBEMWHA PACNONaraeTcA B UBHTDE BOPOHKM AEnNPeccHM, a NOCNeayrolmMe —
Ha paccroAanwAx 0,5R; A v 2R oT Hee, rie R — paanyc "60neWworo Konoaua”.
MaTylo cKBaXWHY WenecoobpasHD PaIMECTHTE HA PaccTOAHUM npumepHo 0,3—
0,5 paawyca BOPOHKMW LeNPECCHM, a WeCTyio — BBNuaun ee rpaduum (puc. 1, 8).

Kak uiBecTHO, NOHwKeHUE yPOBHA B 3KCNNYaTALWOHHOM CBaWMHe, pac-
NONOMEHHOW B LeHTpe "Boneliore konoawa”, onpegenAeTca cyMMON NOHKKe-
HUA, BLIZBEHHE!'X KK CHCTEMON CKBAMMH B LENOM, TaK W ACNONHUTENEHOMO
NOHWKEHWA B OTAENbHbIX CKEaWMHAX, 3aBMCALLErO OT pacrnonaMeHWA Ckaa-
HKUH BHYTpM CUCTeMbI, MX HECOBEDIUEHCTEA M Harpy3aKK H KEKAYH0 CKBIKUHY.
Moaromy nepesie Tpu HabnoaaTeNbHble CKBAXWHEI, HapAAY C 3aMEpaMM No
AKCANYaTaUMOHHBIM CKBE¥KWHEM, 8 CYMMe A0MKHLI OXaDaKTepWIosaTe Nano-
eHWe YPOBHA BHYTPW caMmoro Boaosabopa. YereepTan M NATAA CKBEMMHLI,
PACNONOMEHHbIE 33 npefenamMi BNUAHHA KEKAO0W 3KCNNYaTAUMOHHOW CKea-
WML B OTABNLHOCTH, NO3ZBONAOT OUeHWTs oBoGLEeHHsIE NapaMeTPLL NNECTa
npw paborte soao3abopa Kak "Bonslworo konoaua''. M, HakoHew, NOCNeaHAR,
WeCcTan, CKBEMMHA AOMKHE OXEPAKTEPHIOBATE PEMUM NOAIEMHLIX BOA B

20



ik e s F:-'?r'h =1 L= (B ¢

[ 1, B3 (s Boddw i dn

Puc. 1. Cxems pasmewenun HalnwopatensHod cetw B paiaosax sonozsBopos, pacnono-

MEBHHBIX

B E eHTDEMEN BT SECTAX apTeIvaucKny Gacceiton; §F— & I0HE BIAMMOCAAIR HANOPpHOMO———————————
NNACTa C PEKOR; 8 — B MYNLASX, KOTNOBWHAEX W rpabexax; 2 — Ha NPEATOPHWIX Wneddax

M KOHYCEx BRIHOCA: @ — € — B MEWropHeix gonwHax. 1 — konTyp "Bonsworo Konoaua'';

2 — SKCNNYaTalMOHHAA CKBaMWHE; J — HAUNOAATENEHAA CRBARARE W 68 HOMEp, ¥ — KOH-
Typ CNaBonpoHMUZeMsIX OTNOMeHnA; 5 — KOMTyp KoMYCa BeiHOCa; 6 — Hanpasneqwe
TEYEHWA PEK: 7 — HaNpDaBNEeHWe NOTOKE NoA3EMHEIX Boa; § — cnalonpoHuUaeMele TPaWM-
HOBETHIE NOPOALI § — ranevyHMKK C CYNecYansiM 3anonHutencsm; 1O — cyrnwHKWM € rane-
KoR; 17T — ckeaminHa ¢ DHNbTROM

ecTeCTEeHHbIX WNW CNabOHapYLWeHHBIX YCNOBMAX, T. . Kak Dbl PeKUM CTaTH-
YECKOro YPOBHA, OT KOTOPOrO OTCYMTHIBATCA BennyuHel noHwkexwA. Mpw
NVHEHOM paIMELLEHUM 3KCNNYETAUWOHHBIX CHKBEMMKH veTeepTan Habnioaa-
TeNbHaA CKBEMMHA PACNONAEraeTcA Ha PaccTOAHWMMW, NPEBbILANWEM NONOBUHY
ANWHLI BoAo3abopHoro paaa. Mpw Gonswux rAyGrHax W, cneposaTentHo, BeICO-
Ko# cToMMocTh GypeHun HabnioaaTensHele ckBaxwHbl 2, 3, 5 n 6 moryT 3axkna-
ALIBATECA HE HE KaMAOM Nyye, 8 HA OAHOM-ABYX W3 Hux. Takum obpaiom, Mu-
HUMansHoe 4Ywcno cxkeawmud cocTasuT 9—10 wryk. OpueHTupoBaHHWe Ny4eH
cKBaUH B Hawbonee ofuiem cnyvae ocyLWecTENAGTCA BAONL W nanepex NaTo-
ka. OAHaKO CTBOPGLI CKBXWH MOXHO 3aN0XUTe 8 HANPaBNeH UK 30H, rae Bos-
MOKHO M3IMEHEHWE :tmnthauHuHth:-: CBOWCTE NNACTa WK MIMEH EHHe YCNOoBKA
" B3aMMOCBA3I W CO CMEMHBIM M rOPH3OHTaMK (HaNpWMED, 8 CTOPOHY AONWHBI P&
KW, Gnwwxailuero soa0pa3fena WNW rMAPOreonarUMECKOro OKHa, rAe ocy-

—mmmm—wﬂﬁm&m—mwaﬁmﬁ* %
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Mpy HamwuK BIAWMOBNWAHMA paaniHbLIX Bogo3aBopog B npejenax apre-
3vaHcKoro DBaccedHa CTBOpLI MNM CNeUManbHbLIE AONONHUTENbHbIE CKEBMMUHLI
NON¥HL! BLITE COOPHEHTUDOBAHEI B HANPaBNeH kM TaKwx Boa03abopoe.

Ecnv Boa03abop COCTOMT M3 HECKONKWX FPY R COCPELOTOYEHHHBIX CKBAa-
WMH, KEMAIA W3 KOTOPBIX MOXeT GbiTe oBobweHa s BuAe "BonsWworo Konoa-
ua", T0 HeobXOAMMO ZANOMKUTE HABRKAATENLHLIE CKEAMMHEI MEKAY TaKUMK
rpynnamia,

AOna eopoazaGopos, paGoTalowMx B ycNOBMAX nepeTeKaHuA, PacCTOAHMA
r OT uerTtpa pogoaabopa A0 HaBMOAATENLHLIX CKBEXWH, 38KNaNLIBAEMbIX 38
npeaenamy 'GonpWOro Kanaaua”, AOMKHE! 6biTh CKOPPEKTHDORAHLI BO3IMOM:
HeiM KoabbuumerTom nepetexanua [11]. Npwu atom ana Bawkaiwei YeTaep:
TOW CKEXWHBI AOMKHO coxpaHATeCA yenoeme 158 <r< 1,12 8,rpe 8 — ko-

WUMEHT NepeTeKaHMnA, BO BCEX CMy4YaAX OAHY W3 CKEBINH na-
AbLIBATL Ha t 2> B, 7. &. B eCTECTBeHHbIX yCnoswAax. MNocneanAs CKBAKUHA B
NepcnekTUee NOIBONMT OUEHWTL BOIMOMHOE M3MEHEHHE paaMyca BNWAHMA
Bono3abaopa v koadibuyneHTa nepereaiwd, ecni ByAYT HapyWeHs! YCNnoBuA
NOCTOAHCTBE YPOEBHEW B BbllUsnexallem ropusonTe. [pw ouenkax sanacos
NOAZEMHLIX BOA, NPHHWMAA BIWHOCTL YYeTa, COXPAHEHUA MNK MIMEHYMBBCTH
YPOBHEH NOAIEMHLIX MOJ B CMEXMHLIX BOAOHOCHLIX FOpUIOHTaX, Heobxoaumo

FaANOKUTE Ha 3ITH FOPHEOHTR! NO OAHOA-ABE CKBXWHEl — B UEHTPE BOPOHKK
AENpPECCHM M CTONLKO e Ha pacctoAduM 1,0-15A8 or ueuwtpa. B cnyvanx,
KOrAa CTaaMTCA 3ala4a MIYYMThL NEPETEeKaHWE W ero E03MOMHLIE WIMEHEH WA BO
BpEMEeHW NO reocdusvmiecKmm faHHbIM, BypuTcA AONONHWTENLHaA CKBaMMHA
Ha PazfenAlWWA CNoK. ITa CKEDKMHE MOMET DbiTh CORAMHEHE CO CMEMHBIMM
FOPU3OHTAM M, HO M3ONWPOBAEHA OT IKCNNYATHPYEMOro W WCNONL3OBaTLCA ANA
HMIMEDEHWA YPOBHEH B COCEAHMX MOPMIOHTEX M pacueTa NnoToka Tenna e pasge-

NAIOWEM CROe NPM NOMOLUW AATYHKOR NNACTOBOrO AABNEHMA W TEMNepaTypsi.
Mo rpaawesTy CTaWWOH3PHOro TENNOBOro NOTOKa (BMr0 BenwduHe W 3Haky),

BlEd iR Al = LA L] L = WFG Syal L 1 LIt = Bl = [] 4 Fd g L F L4 L&)
CnoA, OnpegenfdercA CKOPOCTh BEPTHKANLHOW UNETOAUMH MNKW NepeTeKaHdua
[4,39uap.].

MNp# pasmewieHn HaBniONATENLHON CETH B NONYOrpaHWMeHHbLIX MNACTaX,
HaNpuWMep, KOorga BOAOHOCHBIW NNACT rWOPAEBNMYECKM CBR3E8H C PEKOW wMnuW
03EpOM, ABNAKLWMWMCA KOHTYDOM NMTEHWA FOPWIOHTA C ' NOCTORHHBIM Hano-
poM” Ha rpaHuvue, OCHOBHOW CTEOP, COCTOALUMA MMHMUMYM W3 YeTolpex ckea-
WUWH, 33KN3ALIBAETCA B CTOPOHY peku wnu 03epa {cm. puc. 1, 6). Mepsan u3
CKEIKWH B 3TOM CTEOPS 3aKNagbiBaeTcA B USHTD® BOPOHKMK AENPECCHM; BTO-
paa — Ha pacctoAnuu 0.5/ 0T Hee no Hanpasnedwo K peke, rae [/ —paccron-
HUe M®&KAY pexoid U Boao3abopOm; TPETLA — Yy PEKK W YETBEPTaR, €CNW 3TO
HeoBxoawmo, 3a pexoi. [lee nocnegHue CKBaXMHbI 3aKNaALIBAOTCA, YTOOLI
OUBHMWT: BEOIMOMHOCTE CHHMEHMA HaNOPOR NOAZEeMHbLIX BOA HWHE ype3os no-
BEPXHOCTHLIX BOA, 8 TAKME ANA YYETa HANPEBNEHUA W PacXoAa NOTOKAE NoA3eM-
Heix BOA. Ecnu anwHa eogosabopa 8 2—3 pa3a Menblle PACCTORHMA A0 PEKM,
BOR03a6op MOXET CxeMaTMIMpoRaTLCA Kak "BonblIoR Konoaey'.

[na Gones NONHOR XapakKTepHCTHICH Da3 BUT MR- BOPOH K- AENPECccHi MOXHO-
ACNONHWTENLHO JANOMKUTL BTOPOW HADMOAaTENLHLIA CTEOD, Nepned AUKynAPHO
K NepBOMY, TAKKE COCTOALIMA M3 HECKOMbKMX CKBaXWH, NPMYEM CKBIKHHbI
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5 w 6 3aknanbiBaloTCR 8 NpeAenax BOPOHKW AENDECCHM, 8 CKBDKWHA | — B
ECTECTBEHHBIX YCNOBUAX.

Ona sopoaabopos, pacnonoedHelX sfinuauM mMopckux nofepexui, cxema
pazMeltieH A HabMOAATENEHEIX CHREEHWH MOXET ObITe TAKOW e, KaK ¥ DeKH
wnu. o3epa. OaHako, yYuTeigan OcoGyd BEMHOCTh MIYYEHMA DEKWUMAE NOAIEM-
HbIX BOA- B paiOHe MOpPA, CO CTOPOHBI KOTOPOro BOIMOMEH NOATOK CONEHBLIX
o, HeoGxoaMMmo co3nate HaGMWpaTeNsHYD CeTb Ha BMINKAALIMX OCTPOBAX W
KOCax {(ecnu TaxkOBble WMEINTCA) ANA aUeNKW XaDaKTepa Pa2BUTUA BOPOHKH
AenpeccHu 8 Mope.

Ecnwu sopo2abop pacnonoxed sbnuaw oBnacTv NMUTaHMA MW BbIKNTMHHBA-
HWA BOAOHOCHOMD rOPU20HTE, 3 Takxe BONKMANM rpaHvy C PE3KOW CMEHOW NUTO-
norv4ecKOoro cocraea son0BM elllalOWKWX Nopon (yTD Take COOTBRTCTBYET pac-

i
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TYPE nuTauma) , HABNIOAaTeNbHble CKBAKKHE! PAaIMELLEI0TCA NBYMA CTBOPAM M
OAVH B CTOPOHY '‘HENPOHWUAEMONW rPaHvllel UnW OBNECTH NUTEHWA, APYrOM —
NEPreHAMKYNAPHD K 3TOMY HANPaBNgHMO,

B ycnoeuAax ruapasnuyeckoil cBA3IW OCHOBHOrD BOAOHOCHOrD rOPM3CHTA
C BbIWE- 1 HIDKENEMALUVIMY TOPUI0OHTAMW, T. 8. NPH NepeTeKaHun, ocobeHHo B
CnyYanx, KOraa 37a cenasb MOMET NPHUBECTH K MIMEHeHWO KayecTaa a0 OCHOR-

HOMO IKCANYaTMpYyeMoro s0A0OHOCHOr0 ropwadHTa, HEeODXOAWMMOD 2aKnaabigaTh
CKBAXMWHL! He TONLKO B OCHOBHOM, HO W B CBA3EHHBLIX C HHMM BOALOHOCHLIX
ropuaoHTax, KFIDM'E.' TOro, CKBEXHWHLI NO BOIMOMHOCTH CNEeAyeT COBMELIATE B
OpHWX W TeX Xe TOYKEX CO CHKBIDKWHaMM Ha OCHOBHOW ropuvioHT, CcO3nasan
TakwM 06pasom KycTbl cBammuH, B ropuzoHTax, cBA3aHHLIX C OCHOBHBIM ropu-
30HTOM, MOMHO 38N0XKWTL HA DAMY CKBaMMHY MeHblue (Gea ckBamMHbLI 3a Npe-
AenaMi BOPOHKW genpeccum} .

Mpw Hanwuv ruapaBnMyeCKON CBAIW DCHOBHOMD BOAOHOCHOrO roOpM3DHTA

C APYrvMM Yepes rMAPOreonor udeckue (ruapasnmieckme) oKHa HeoGXOAUMO
dF. R E IaNMOHHTE OB H OBV E-TRES 0 HaNDAaBNEHWD DT UeHTDE
BOPOHKMW NENPECCHMM A0 YKAIaHHbIX OKOH.

B cnyvaax, xorpa BOA0HOCHbLIA NNACT 3aMellldeTCA HenpoHMLAEMBIMK MK
cnaonpoHUuaeMbIMH NOPOAEMK HE NO NPAMONMHERHOMY, & no KakomMy-T0
KPUBONMHBAHOMY KOMTYPY, PACYETHEA CXEeMa MOWeT BbiTe CBEAEHA K CXeme
“nnacr—kBagpadt”’., HaGnionatensHan ceTb 8 TaKMX YCNOBMAX CO3NAETCA B
BWle CTEOPOB N0 HaNPasneHwo K “"HenpOHWuaembimM” KOHTypam ¥ B CTOPOHY
oBnacrv nUTaHwa nnacra.

BecrpeyawoTea soao3abopkl, pacnonoedHele B OONACTAX NUTaHWA Hanop-
MbIX BOp, FOe BOADEBMEeLLADL{Me NOPOALI HE MMEOT Henocp ecT BeHHOr O BbIXO-
A3 Ha NOBEPXHOCTE M NEPEKPBITE TONULEH YETBEPTMYHEIX MK Kakux-Nubo Apy-
FMX KOPEHHBIX OTNOMEHWA, CONePX allmx rpyHTOBLIE MNK MeXnnacTosse Ges-
HanopHele Boabl. [MuTaHwe HaNOpHLIX BOA 8 3THX YCNOBMAX OCYLWECTBAAETCA
rnagHeiv OBPA30OM 38 CHET NEPeTEeKaHWA NOAZeMHbIX BOJ W3 BbilUeneal|mx
rPYHTOBLIX BOA. KCNNYaTAUWA NOAIEMHLIX BOA npu HeBonswoMm aopooTBope
8 TaKUX YCNOBWAX NPUBOAMT HEPeAKD K cTabunuaayww yposHeid, obecnevmsa-
EVMOW NEpETeKaHWeM Wl BhlleNexaliuX rpyHToseiX soa. OAHER0 YEenWIeH e
pasmepos BoncoT6Opa NDUBOAKWT K HADYLUEH WO DABHOBECHA.
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MNpw pasmeweHwy HaGnoOAATENLHOW CETH B 3THX YCNOBWAX HeobXxoaumo
npeaycMaTpuBare HabmoparensHble CKBAXKWHbBI B CAMOM 3KCNNYaTHpyeMom
BOAOHOCHOM FODM3OHTE M B BollUenexawmx ¢ Tem, 410661 MMETE BOSMOMHOCTE
OUEHWTE XaDaKTep PazBWTHA BOPOHKMW ABNPECCUM Kak B TOM, TEK U B APYTroM
ropusonTax., Mpu 3roM HEOBXOAMMO UMETL B BMAY, YTO CHUKEHWE YpOBHEH B
Bhlllenexaliem {BzaumoneidcTBYIOWeEM) rOPU3OHTE MOMET NPOABUTLCA Aa-
nexo He cpady, a Yepe3 onpeeneHHoe BPEeMA.

Ona apTeavanckux BaccedHor, NPUYpPOYEHHLIX K MyRLAEM, He-
GoneWWM BrRiaAuHam WNK rpaGeHam ApeBHUX NEHENNEHWIHPOBAHHBIX
FreOCUHKNAMHANBHALIX 30H, PaMeps! KOTOPLIX COMIMEPWMBI C Pa3Mepam#
BOPOHOK Aenpeccuy, Hawbonee 4acToO pacyeTHOM cxemoir ByaeT ''nnacT—Kpyr".

Oneit Haﬁmnnwuﬁ 3a pmmam nu_u,:mmnhm Erm B 3Tux BacceiHax (Hanpw-
MEp i : OKEILIBART, 4TO
BENHAAHHE MHH?ETEIJ,HH CKa3LIBAETCA MO BCel MynbLAe, T. E. Hm}ﬂHﬂ-ﬂ Aerpec-
CHW BLICTPO AOCTUraeT rpaHuy nnacTa, 3anackl NOAIEMHbLIX BOM TAKMX CTPYK-
TYp KpaiHe OrpaHWdeHbl, B8 PE3yNbTaTe Yer0 MHTRHCMBHAA WX IKCNYaTauuA
NPUBOAWT K WCTOLLEHMO NOAZeMHbIX BOA. BbicTpoe paleWTue BOpOHKW Aen-
peccun 10 rpaHWl NNAcTa NPWBOAMT TAKME K NOATOKY CONeHbIX BOA, YTO CTa-
BWT NOA Yrpo3y KavecTed BOA IKCNNYaTwpyemoro BOAOHOCHOrO ropM3oHTa.

L
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HabnopaTensian ceTe 8 TaKWX OaCteiHax NpoeKTWPYeTCH Kar B ofnac-
TAX NUTEHWA, TaK W nO Bcemy GaccefiHy C y4eTOM rpaHMdHbIX YCNOBWA B NNaHe
W B palpese.

B mynegax, enagmiax unu rpaberax orpaHyyedHbIXx paaMepos, LNWHE KOTO-
pbix He npeseillaeT wWwpwy Gonee yem 8 3—5 pas, BOAOHOCHEII FOPHIOHT Mo-
wer GbiTh CXeMaTwspOBaH Kaxk ‘nnacT—xpyr” € npWBeAeHHLIM PaAKyCOM

R =/~ . TAe F — nnowans KOTNOBUHE! MNKW MY NIbALL,

OcofeqHnocTH paaMelteHwn HaGmoaaTenbHblX CKBDOKWH B PaHOHE BOAO3E-

BOpa 328MCAT OT TOrQ, HAXOAMTCA N BoA03a00D B UBHTPE MY NbAL! UNKW PACNO-

naraetcra Bnwke K OnHOMY K3 &0 KOHTYPOB.

Mpw pasmewersuy mofozabopa B ueHTpe GacceitHa HabmopaTensHaR CceTe
NPOEKTHPYETCA M3 TPEX-YeTbipeX CKBAXUH N0 KOWAOMY W3 BoiDPaHHBIX Han-
pasneduia. Mpw 3TOM NepBbIA CTBOP, NPOXORALIMA YePE3 UEHTD BOPOHKW Aen-
peccuW, 3aknaablBaeTcA O abnacTeld nuTaHuAa A0 obnacTel pa3arpyakwu. Pacno-
nNoxeHe CKBERKMH NDOWIBOAWTCA C yYeTom BOZMOMHOW OUBHKW NO HWM NOATO-
K& conerblX BoA M3 rnyHok YacTel BOAOHOCHOr O ropyaoiTa, a TakKWe paiMme-
POB NWUTEHMR BOAOHOCHOrO ropvaOHTa. EAWHMMHBIE CKBEKWHBI MenaTeNsHO,
3aNOHTE AONONHUTENLHD B OBPaMNAILWWA BOAOHOCHBIW FOPHIOHT, NOANWTLI-
BaHOLMIA paccMmaTpuBaeMblia Baccelu nopaemHbix Boa (cm. pue. 1, 8) .

B cnyvasx, Korpa sono3afop pacnanaraeTch He B WeH TPE Mynbagl, CReAyer
38KNaAbIBaTe MWHWMAaNLHO OBa HabnoaarentHbIX CTROPA: NepBbIA — NO Kpar-
YarHweMy paccTOAHMD K ONwKanWen rpaHuue, @8 BTOPOH — K UeHTRY MyNbasl,
Mepawi w3 HUX COCTOUT W3 Tpex4eTeipex cxaawud. Mpu HanWYMK rnapasnu-
YECKONA CBAIH C HIPKENSHAWWM FrOpUIOHTOM W TPYHTOBRIMUM BOAEMH NDOBKTH-
PYHOTCA AONOAHKTENLHBLIE CKBAKMHBL ANA OLUEHKW CTENEHY 3TON CBA3N.

Kak y»e oTMeuanoch BbIWE, WHTEHCUBHEA 3KCANYATAUMA NOAZEMHbBIX BOA
NPABOAMT K OCenaHwAM AHEEHOH NOBBRXHOCTH, UTO BRIZLIBAETCA W3MEHEHWEM
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COCTOAHMA KaK BOAOBMEU(@OWMX, Tak W pasaenawwmx choes. CHATHE B3se-
LHMBAOLIETrO rMADOCTATHYECKOTO flaBNneHuA YEENHIMBAET CHALI TAMECTH W NPK-
BOAMT K YNNOTHEHWO PbIXNbLIX oTnoweHwd. HaBmoAeHuA 38 3THM FABNEHKEM
NPEeaCTABNAT NPAKTHYECKHUA MHTEDEC M AODKHLI COMPOBOMAaTLCA Habnoae-
HUAMM 28 PEKMMOM nogzemubix sog. HabnoaeHuA 3a AaHHLIM ABNEHHEM MO-
ryT ocyutecTenaTeCA Nubo no cneyvansHo oBopyaOBAHHLIM MeOAEIMNECKMM De-
nepam, N0 nyTem NEPHOAMYECKOW HMBENMPOBKK YycTeee HabnwoaarensHuix
cKBaxud, O YeMm Gyaer ckalaHo Hwke. NpruHUMnGl pasMeLLIEHHA TaKUX penepos
AONMXHbI GbITe aHANOr WYHLI NPWHLMNAM pasMel{eHA HabmoaaTensHeIX CKBa-
MMH B apTesmaHckux Baccelnax.

BOAO3ABOPbI B BACCERAHAX MEXIOPHbIX BNAAWH, HA NPEATOPHBIX

T UNMEA®AX WKOHYCAX BbIHOCA

MeCcTOpOXASHMA 3TOW rpynnkl, HECMOTPA Ha pPasHOPOAHOCTE rWApOAMHa-
MMIBCKMX YCNOBWA {HanopHbix, HanopHo-GesHanopHeix 1 Geananopheix), Aoc-
TATOMHO OAHOTHNHLI NO rMAPOreONOr MNECKOMY CTPOSHWO M YCNOBHAM (hopMK-
POBAHMA IKCNAYATAUMOHHLIX 38nacos noasemHbix Boa. Moaromy nuwe yenos-
HO 3Ty rpynny MECTOPOMAEGHHWW NOAIEMHbLIX BOA MOXMHO NOAPE3AENHTL Ha:

1) npearopHsle 6acCeiHel, BKMOYEA BPTE3MAHCKME CKNOHLI, KOHYCLI BLIHOCAE
W nponeHansHsle wnedds; 2} mMexropHsie 6accefiHel, BKNIOYAA 3aMKHYTbI@
BRagMHLl MR MEXKrOpHEIe AONKHLI,

MpearopHsie Bacceiitsl COADMAT YACTO OrPOMHLIE 38Nachl NOA3EMHLIX BOJA
M NO3TOMY WMeoT G0NsLILOEe nNpaKTMNeckoe sHadeHue. CnomeHsl OHKM webHmc-
TLIM W FaneyHHKOBLIM MATEDHANoM, KOTODRIK N0 Mepe YAaneHWA OT rop BCe
Bonee u 6Gonee pacuneMAeTcA NPOCNOAMM TAWH W CYrIMHKOS HE HeCKOMKO
00bIYHO XOPOWO rMAPABNMNECKH B3AMMOCBRIAHHLIX W HEBbIAEDMNAHHLIX NO
ANOWAAH BOAOHOCHLIX rOPpU3OHTOB. BesHanopHLie YCNOBHA CMEHAIOTCA Hanop-

HeIMH C PB3NM4HBIMM, YaLIE BCEro YBENMMHMBAIOLWMMUCA ¢ rNyBrHOK HanopaMM.
MoHOCTE OTROMKEHHA YBENWYMBABTCA NO MePe YAANeHWA OT rop W MOMXET
COCTARMTL HECKONLKO cOoTed MeTpog. MuiepanuzaumAa BOALI BO2PACTAET C rNy-
GHMHOM W NO mepe yaanedua ot rop. MuTadve NoaseMHbIX B8OA NpeAropHbIX Gac-
CeHHOB OCYUIECTBNAGTCA HENOCPEACTEBEHHO 338 CYET aTMOCHepHsIX OCAAKOB,
MHMOau KM NOBEPXHOCTHLIX 804 B BEDXHMX YaCTAX KOMYCOR® 8LIHOCA, rAe 3TH
OTNOMEHHA BbIXOAAT HA NOBEPXHOCTL, W MOATOKA BOA W3 NOACTHUNAIOLLWXY MX
KOpeHHLIX OThOmeHWd. Pasrpyaka nofsemMHbIX 80A NPOMCXOAWT POAHHKOBLIM
CTOKOM, NyTem MOAIEMHOMS OTTOKA B CTOPOHY MEKrOPHLIX BNAAMH M A0NKH,
8 TaKKe 38 CYET MCNapeH MR,

JKCANYAaTAUMOHHLIE 38Nackl NOA3ZEMHBIX BOA B npearopusix GacceiHax
(OPMHDYIOTCA 32 CYET NepeXbara eCTeCTBEHHOR PE3rpysKM, HMNLTPEUWOHHLIX
NOTEDL W3 OPOCMTENLHLIX KaHaNOEB M Ha MACCHBAX OPOLLEHHA, NEPETEKAHMA U B
MEHbLUEH CTEneHH 38 cHeT MHMNLTPAUWOHHOMD NUTAHKA M OCYLWEHMA NNacTa.

Mpwivman BO BHMMaHWE, YTO BOAOHOCHLIE NPOCNOKM B YKa3aHHLIX MHOMO-
CNOAHLIX TONLIAX, KAK NPABMNoO, HE BbINEDMaHLI HW B NMNaHe, HW B paspese,
Yauie Bcero ManomMolHeEl ¥ rWipasnMYecKH TECHO B3aMMOCBA3aHLI, IKCNOYaTA-
UMOHHLIE CKeaMMWHLI 0DLIYHO 3aKnaaLigaoT Cpa3y Ha HecKonukKo (0T ABYX A0

~ TIATW) BOAOHOCHEIX TOPWIOHTOB WNW Npocnoes, B eAWHOW KONOHHE ¢ hWMeT-
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pPaMK Ha Pa3Hble BOAOHOCHbLIE FOPHICOHTEI (NPOCNoKM) NPOMIBOAATCA ONLITHLIE
onpo6OBaHKA B NEPWOA NOMCKOB W Pa3BENKH MECTORONLEH HiA,

Opyroi ocoBeHHOCTEI0 IKCNNYATAUMM ABMAETCA NKUHEAHOE PaCnONOMEeH e
IKCNMYATAUMOHHETX CKBDKUH, YTO ONpegeneHo CTREMMEHHEM NEPEX BATHTL
nW6o NOTOK, HampaenedHbI# OT NPEAFOPHA K AONMHE NO KPYNHEIM MNK CNua-
WWMCA KOHYCEM BLIHOCA W NPeArOpHBLIM wWineddam, nwBo HUNLTPEUMOHHLIE
NOTepM M3 peK, BMXOAALIMX W3 FOP Ha NPEAropHYID paBHuHy. B cooTeercTeni
¢ MM BOAO3a60PLI 3aKNaALIBAKOTCA NAPannensHo ropam (BAOCNL OCHOBHOW
AONWHBI), Pexe — NOMEDEK OCHOBHOW QOAWHLI W BAONL ee npuToxKom (om.
puc. 1, 2). Banay YacTOH 3aCON@HHOCTW W 3arPAIHEHHOCTH MPYHTOBLIX BOA OC-
HOBHBIMW SKCANY ETHDVEMBIMW FrOpH30H TaMIW ABNAKDTCA HanopHele.

IpaHuuHble YCNOBMA B 3aBMCHMMOCTM OT Pa3Mepos B0a03abopa M ero mec-

TONOROMWEHHA MOTYT Obite pasnmidbiMu, Tpu CPaBHATBNLHO ManoM BOARET-
BOpe, 8 TaKoKe B CHAY JHAMMTENsHOW BOACOGMNEHOCTH OTROMEHWA W abune-
HOM ECTECTEEHHOM M MCKYCCTBEHHOM MWTaHWHM NOA3EMHLIX NOA BOPOHKE Aen-
peccUM PalBWBAETCA B Mpefenax OrpaHMyeHHbLIX nnowaaen. B atux cnyvyaax
HabnoaarensHan CeTh MOXET CO3AABATLCA TaK Me, KaK W B apTeawaHckux Hac-
EEﬁHHI, mo CXeémM8 HEDrpaHWwdIeHHON W30NWpOBaHHArc nnacTa KA na cxémae

c nepereKatmnem (cm. puc. 1, 2).

Apwpacnonoxerw Bonozabopa B MHIv  BEIKNTMHWEIHUA BOAOKOCHOTO
ropusoHTa {3ameweHmna ero cNaBonpoOHULABMLIMW OCANKAMH, HANPUMED, NPH
COMNEHEH UM aNNHOBHANLHO-NPONK BMANEHLIX W KOPEHHBIX OTNOMEHWH) , HaBnw-
AATENLHAA CeTh AOMKHA CO3AaBATLCA Kak ANA ''nonyorpaHudeHHare’” nnacra
€ KOHTYPOM NOCTOAHHOrG Hanopa Ha rpanuuax (oM. pue. 1,21 d).

HabmogareneHble CKEMWHLI B MHOMOCNOMHLIX TONLLEX NPW 3KcNNyaTalMu
Cpaly HecKONsKMX BOLOHOCHBIX NPOCnoeB chnegyeT oBOpYAOBETe Ha Te e

TOPH30HTREI, KOTOPLIE 3KCNNYaTHRYIOTCA. OaHaKo 8 HenAX BLIABNEHWA [LONW
Y4HECTWA OTAENEHbIX cloed B hoDMHPOBaHUKM BoagooTBopa, uenecoobpaano 3a-

AOWWTEL CAHHWNHBIE CKBIMMWHLI OTAEMLHO HA OCHOBHLI® BOAOHOCHLIE NpocRoWw.
OpHOBpeMEHHO 3aKNEALIBHOTCA CKBAKMHL! W HA FOPHUIOHTLI, NEPETEKAHHE U3
KOTOP6IX ONPELEenAST BACNONHEHUE 22NACOR NOAIEMHBIX BOA.

CTeOpbl cKBOKWH 3aKNANLIBAIOTCA TaKOKe NONEPeK W BAOMNL MOTOKa WNK
BAOM: W NEPRNeHAMKYNAPHO K rpaHulam nnacta. Bo scex cnyvadax, NOMUMO
CKBaXMHbI B UBHTPE BOPOHKH AENPECCUW, OHE-ABE CKB@WHLI 3aKNaaLIBaloTCA
gHyTpu "Gonsworo konogua” (B8 WeHTpe pAAa W Ha ero Kodue) u aa npeaena-
mi 'Bonsworo konoaua” Ha paccroAHuMu r > 1,68 wnur > 056L (rpel -~ anu-
Ha sopo3abopal. MNpu HanMymu ruapaeNMNECKOl CBAZW IKCNAYETHDYEMOrO
BOAOHOCHOrO FOPHACHTA WK KOMNNEKCa ¢ peKoil HabniAAaTeNbHbI & CKBIMWHLI
YCTAHEBNUBIOTCA ¥ DEKU M 32 PEKOH,

MNpw pacnonoxedun sBogo3aBopa eGNUIW rPaHMUbl YECTUYHOrO BbIKNHHW-
BaHWA NPEArOpPHOra NOTOKA NOA3eMHbIX BOJ OCHOBHOW CTROP W2 ABYX-Tpex
cKeaxuH oBOpyayeTcA NepneHAMKyNAPHO K 3TOK rpatuue. OpraHMayioTca
HabnoABHMA W 38 POAHMKEMM B 30HE BLIKNUHUBAHMA B UENAX OUBHKH WX WH-
BEPCUM, 2 TaKWKe 33 PDAcXOAamMyu pPeK, 3a CYET KOTOPbIX WAET NWTaHWe noa3em-
HbiX BOA, MuHUMYM OfHa CKBDKUHA 3aKNaALIBAETCA B 30HE BOIMOMHOMD CHA-
THA WCNapeH uA,
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MexropHeie apreamaHckue HaccedHsl, KaK NpasMno, TECHO CBA3aHbl C npea-
ropHLIMM, ABRAACL MX npogomxeruem. MoapaaneneHie Ha MEXIOPHLIE W Npea-
ropHbie GaccefiHal YCNOBHO W 3TH MPYNNbl MECTOPOXASHHA NOA3EMHLIX BOA
YACTO M3YYEICTCA W WCNONL3YIOTCA OAHOBpemeH HOo. CnoMensl OHW rpaBuiHOT a-
NEYHUKOBLIMYM OTNOMEHMAMM, PBIALNEHHLIMM HE BLIABMKEHHLIMW 8 nNnaHe u
paspese CYrNMHMCTEIMW OTROKEHUAMM, COAEPKAWMMM rpasvit M ransky w
ABNAIOWMHMKHCA OTHOCHTENLHLIM BoaoynopoM. MoaToMy BCe BOAOHOCHLIE NPOC-
noW, Kaxk npaBWno, NPeAcTasNAiT cOBOR eAMHLIW BOAOHOCHLIH KOMMNBKC,
B oTaensHbiX cnyyaax (Hanpwmep, Apaparckan AONMHA) TPaBMAEHOTanesHu-
KOBLIE OTNOXEHWA NOACTUNAOTCA BbICOKONPOH MUACMLIMK KOpeHHsIMK (nago-
BEIMKM) OTNOMEHWAMM, COMEPKAWMMKM MOLLHLIE BOGOHOCHbIE FOPHIOHTEI, WA~
PaBNMYECKHM B3aWMOCBAZaHHLIE C BbILWENSKIUWWM PaBUHHOT aNEYHUKOBLIM

BEOAOHOCHBEIM KOMTINEKCOM, DNaroa@A IHSYWTENLHLIM NpEBeiWeAWAM obnac-

Tel NMTaHWA Hap OGNacTAMMW Paarpy3Ky GONLIWWHCTEO CKBAXWH 8 Takux Bac-
ceiiHax B eCTECTBeHHLIX YCNOBMAX O30T camouanus. Benmuwmiel Hanopos naga-
)OT OT rop K AONKMHE W pacTyT c riyGunoni. Muranue BacceliHOB NPOMCXOAWT Ha
npearopHelx wneithax 3a c¥eT NOTEPs PEYHOrNO cTOKA, BOKOBLIX NPHTOKOB,
a TarwKe 33 CYET MOATOKA MNOA3EMHLIX BOA KOPeHHbLIX OTNOMEHWA W NOTepL
W3 OpPOCUTEeNbHBIX Kananos, Pasrpyaxka OcyuwecTeNAETCA 32 CYET NepeTexkaduA

B rpPyHTOBLIE BOALI W PEKY B LeHTpe BRaavHel WNIW AONWHLI, @ TaKX¥e 3a cHeT
IKCANYATAUMM NOAIeMHLIX 804 Ha BOROCHAOMEHWe W OPOLLeHWEe, YTO B HacTOR-
liee speMA B PAAE paitoHoB cTpaqel (Hanpumep, B8 AsepBaidgxane) npeacTas-
naet coboR OCHOBHOW PacxOhHLIR 3NeMeHT GanaHca NOA3eMHLIX BOA.

B cBA3M ¢ TéM 4TO IKCNNYETAUMOHHLIE CKB@KWHLI Yallle Bcero obopy ayloT-
cA WNETPaMKU CPa3y Ha HECKONsKO BOAOHOCHLIX FOpPWIOHTOB, HaGNIOAATeNs-
_HblE CKBaWMHbLI A0MKHLI WMETL OAMHAKOBYH C HUMKW KOHCTPYKuwo. Pasmewa-

IOTCA OHM MO TeM Xe NPMHUWNEM, 4TO W ANA apTe3uaHckux GacceWHOB nnar-
hOPMEHHOrO THNA B YCNOBMAX MEPETeKaHWA, T. 8. OAHA CKABAMMHA B UeHTpe

1] a4, BTOpaA — Ha %] a bA — H T . W
rpynnogom pacnonomedmu u 0.5/ — npu nuxeinom. Jyuu ckeaxuH 3aKknagsl-
BAOTCA BKPECT W BAONL NOTOKA. MpM HaNMM UK BOIMOKHBIX rPaHWL, NLACTa
1I'll'ﬁ'ﬂiﬁl.l.lih'lh'. WMNKU HeNPOH UUaeMBEIX) CTBOP MHHHUMYM W3 gBYX HabmoaaTensHeIX
CKBaMWH HaNpasnNAETCA B CTOPOHY TakOW rpaHvusi. B cBA3u ¢ Tem 4yTo OcHOB-
HOE NHTAHME WAET 23 CYeT NepeTeKaHWA, rNAaBHLIR CTRODLI CKBEMUH HA 3KCnNy-
ATHPYEMBIA FOPHIOHT AYGNUDYIOTCA &AMH HUHEIMK CKBEXWHEMM Ha FODU3OHTSI,
M3 KOTOPLIX MAET MepeTexaHne.

MpuH¥man BO sHMMaHwe 4acTo Bonslike paaMeps) BOf03aDOPOB, ANWHA
KOTOPGIX pOCTHraeT HECKOREK WX KHWNOMETPOB, 4TO EHHEHHH'IMD c LiJHpII-I-DI:I
AONMHLI, @ TaKXMe WHTEHCWBHYIO PACCPELOTONEHHYID MO NAOWEAW 3KCnAyarTa:
UM MOAZEMHBIX BOA OAMHOYHBIMM CKBAMHHaMMW, 3aN0WEHHBIMWA Ha Pa3nuy-
Hble FOPM30HTHI, HAGNAATENBHYIO CeTh Ha OTAENLHLIX BOAC3abopax Hano co-
YeTaTL C HabMIoAeHWAMM 33 PEXKUMOM NOL3eMHeIX BOf NO BCEA MEXrOpHON
BNafVWHe WNu AONuHE B uenomM, B atom chyvae perwoHansHble CTBOPLI HaGnio-
AATENbHLIX CKBHKWH AONXHE! BLITe PAacNONOXeHs! NONEPeK AONHHLI KYCTAMMK
HE KaWikIi W3 OCHOBHEIX BOADHOCHBIX FOPHIOHTOB J0HBI aKTHBHOTO BO006-
Mena (cm. puc. 1, ), BKNOYEA rPYHTOBbLIE BO/LI.
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YunTeiBaA BOGMOMNHYI0 B3aWMOCBAZs NPECHBIX BOAOHOCHBIX FOPHIOHTOB
C HIDKeNexaluMK MUHEepanu3oBaHHLIMK BOAEMM, B TeX CNyyaAx, KOrga 3ato
UMEET 3H@YeHWe, OAWHOYHbIE HaGMOAATENLHLIE CKBEMWHEI 33KNAALIBAOTCA
AONONHWTENLHO Ha 3TH FOpH3IOHTEI.

BOAO3ABOPHE! B PEYHBIX AONMHAX

Bonosabopul B pedHLIX AONMHEX, UMEHyEeMbIE 43CTO BeperoBeIMM MAM
WHMNLTPAUKOHHBIMM, ABNAOTCA HawBonee pacnpocTpaHeHHsiMW., J10 ofye-
NOBNEHOD, C OAHOW CTOPOHLI, WX MPWOMODKeHHOCTEIO K NoTpebuTenio, Tak Kax
HaceneHMsle NYHKThl Yyallle BCErD UCTOPWYECKM 38KNAALIBANKCE B AONUHAX PeK,

ac npvruﬁ I:T’EIPUHI:I yTO !iunea mun* BbICOKOMW nnnmﬁmrhh OCTuIO r:ai-c anm-n-

I'Ipﬂllalﬂ.nlﬂunhHM'rh n mzpcnemumucm Hudmm'rpaumunux mmaaﬁnpnn
onpeaenAeTCA PAAOM NPHYHH,

1. Bulcoxummu konnextopCriuMu cBolicTBamn nopoa. ANMOBWaNLHLIE
OTNOMEHUA WNM NONHOCTLIO (B rOpHLIX paiomax), wnn B HiokHen vacTw (Ba-
3ANLHLIA rOPUIOHT W pychoasle thayww) charaloTcA rpasuHOTaNeyHUKOBLIMM
U necyaHbIiMK paKkumamu ¢ Beicokoi (> 0,1-0,2) soacoTaauei. MoacTunaro-

WHe annioBWiA KOopeHHble OTNOMEHHA ODNAaAaoT MOBLIWEHHOW TpewWlWHOBa-
TOCTHI0 W 2E@KAPCTOBEHHOCTLHD MO CPEBHEHWIO C MENYPEYHbIMW NPOCTPEH-
CTEAMM.

2. MpwBnwxeHHOCTsI0 K B0A03a60pY AONONHMUTENbHBIX WCTOMHHKOS BOC-
NONHEHMA NOAIEMHbLIX BOA — NPHBNEKAEMbIX M3 PEKW PECYPCOB, NTO TakiKe
co3fiaer GNArONPUWATHLIE YCNOBWA ANA MCKYCCTEBEHHOrO NONOMHEHWA 3aNacoB
noaIeMHbIx BO4.

3. ApenupoBakvem AONMHAEMMH BCEX WNW BONbLWEH YaCTH BOAOHOCHLIX FOpM-
J0HTOR, PAIBUTLIX B PeruoHe, YTO obDecneyvBasT NEPEXBaT IHAYMTENLHOMW YacTH

—hOPMWPYIOWNXCA B PaROHe MPeCcHbI X NOAIeMHEIX BOA:
4 MoBbIWEHHLIM I-'ll-ldlhnhTFIﬂj.I.MHthM MUTEHHeM NOoA3eMHBIX BOG annk-
BMA 33 CYET NOrNOLLEHMA CKNOHOBOrO CTOKA C MeXAYPeduhn, IT0 ocobeHHo
cylwecTeedHo B palionax, rae BoAopaIfencHble NPOCTPAHCTBa cRoxenkl cnabo-
NpoHWUaeMbIMK OTNOXEHWAMK, B 31OM cnyyae NnoasemHbIe BOABI aNNKBWaNL-
HuIX OTNOXWEHWA ABNAKTCA Bonee NPECHLIMKU NO CPABHEH MO ¢ NOAIEMHBIMM BO-
AaMH MEKAYPEYMA, B Npeaenax KOTopbix MoryT BbiTe W cONoHOBaTLie BOALI.
5. HernyGokum 3aneraduenm NoAseMHbIX BOA, YTO Aenaer HEAOPOrMUM NOMC-
KW, pazpeaky W 3KCnayataumio NofsemMHeix Boa. KpoMe TOro, B eCTecTBeHHLIX
YCAOBWAX NpW HerNyBOokoM 3aneraHHMM NoAleMHbLIX BOA 3HaYWTeNbHaRm 4YacTh
noasemHbIX BOA PacXOAyeTCA Ha ucnapetwe. [1pW cHKeHUM ypOBHER Noglem-
HBIX BOA B NPOLECCE WX IKCNNVATALWW NPOMCXOAUT YBEeNnHYeHUe niTaHua noa-
FeMHLIX BOA 33 CHET CHATHA HCNapeH WA,
Akcnnyarauma nogzeMHbIX BOA B Pe4HbIX ONHHAX MMEET PAJ HEAOCTATKOB!
1) noABepHeHHOCT: NOA3EMHLIX BOA PAIHOro POAA 2arPAIHEHUAM KaK co
CTOpPOHBI PEKW, TaK ¥ C NOBEPXHOCTH 3BMNK;
2) yXyAWeHHE B NpOUEcCe IHCNAVATAUAM dHNILTDEUMOHHLIX CBOMCTE
BOAOHOCHOrQ rOpUW30oHTa W CTeneHdWn ruapaBanHy BCKOHW CBAZKW NOBEPXHOCTHLIX H




noA3emMHbIX BOA 38 CYET KOMbMarauwk Nop B AONMHaX PeK C BLICOKWM TBep-
AbIM CTOKOM {MYTHOCTBHO BOALI) ¢

3) ymesicWesne PEMHOro CTOK3, KOTOPLIA HEPEAKO CTPOro y4Ted B BOAO-
XOIRACTBEHHEIX GanaHcax perwoHoE ¢ AedMUUTOM BOAHEIX PECYDCOR, 3 TEKOKE
HAHeceHHe yilepba pacTUTENLHOCTH;

4) BOIMONHOCTE YXYALWEHWA Ka4etTBa BoAbl BO BPEMEHW 3a Cuer Ocyle-

HuA GonoT, NOATArMBAHWA CONBHLIX BOA CHM3Y Nk cBoky;

B) BuiBeneHuem w3 OBoOpOTE MHOCAE 3HAYMTENLHBIX NNOLLAAEH ULEHHBIX
CANLCHOXOZARCTBEHHbIX JeMeNt B CBA3W C CO3AAHWEM 30H CAHUTAPHOW aXpPaHbl
B padoHax aofo3abopos. ATo ocobeHHO CYLLECTBEHHO B AONMHAX C MANOMOLL-

HbIMW annioBHENEHLIMKW OTNOKEHWAMY, KOrAa B CUNy CRabol paspaboTalnocTy

TEXHUKYW W OTCYTCTBHMA [OMKHOrO ONbLITa CO3daHuA nyYyessLix eono3abopos w
 pogochopHLIX FENENen B CONBTBHWM C MCKYCCTBEHHBIM BOCTIOAHEHMEM 3anacos

non3eMHsIX BOA Bonc3abopkl paCTArVMBRIOTCA BAONL PEKW HE MHOMMe Ku-

NOMETPbLI,

OcHOBHBIMKM MCTOUHUKEMK DOPMHPOBAHMA IKCNNYATALMOHHLIX 3anacos
NOAZeMHBIX BOA B PeMHbIX ACNWHEX ABNAKITCA NPEXAE BCEra npuBneKasmuie
pedHble BOALI M B MeHbLER CTENeHW ECTECTBeHHBbIE PecypPckl NOAIeMHLX BOA.

B oTaensHeIX cNyyanX aanacsl NOA3eMHLIX Boa OPMMPYIOTCA 3a CHET Nepi-

HbIX FWADOreoNOrMMeCKMX W KNWMETHYBCKMX YCNOBWMAX COOTHOWEHME ITUX
MCTONHWKOB M NONONHEHWE 3aNacoB NOAzeMHbLIX BOA B OTAENbHbLI@ CE30HBI roAa
MOTYT CYLWeCTBEeHHO MaMeHATLCA. Mo cTenedm rnapaBNMyecKon cBAan NOBEPX-
HOCTHBIX W NOAZEMHbIX BOA MECTOPOMAEHWA NOSIEMHLIX BOA B PE4HLIX AONK-
Hax moryT GbITe NnoapasAenetsl Ha YeTLIPe THNA.

1. C cosepwedHoil uNu HECKONLKO IATPYAHeHHON, HO NOCTOAHHOW rlapas-
NWYECKOW CBASLID. JTO BOIMOWHO B TOM Chyvae, KOrfga pacxog pexu nocro-
AMHO GoNblie NPOMIBOAMTENGHOCTH BOAO3aBopa M B Teuexue BCero roda cox-

© paHaeTCA NOaNepTHIR pEmeM bulLTDaUWK, T. &, YPOBHW IPYHTOBLIX B8O HE OT
pLIBaOTCA OT YPOBHA PEKH, W NOITOMY NOBEPXHOCTHbIE BOAL! ABRAKTCA OC-
HOBHLIM HCTOMHHKOM (OPMUDOBAHWA IKCNNYATALMOHHLIX 3aNacoBs MOAIEeM-
HeiX BOf.

2. C 3atpyaHeHHOR u NepuoaMYEcKW HapylWalwedca ruaApasimecKon
ceA3uln. B arom cnyyae noanepTuid perkum GUNLTPaLMH MOXET CYILECTBOBATS
AWWe NpW onNpefeneHHbIX YCNOBMAX B 38BMCUMOCTH OT COOTHOLWEHWA pasme-
poe BoaooTOOPa ¥ NPONYCKHOK cnocoBHOCTKH Naxa pexun. Pacxon pexu Momer
BbiTe NOCTOAHHO BbLIWE NPOMIBOAMTENLHOCTM Bofo3aliopa, HO coseplueHHan
rMgpasnuMYecKan cBA3L NOBEPXHOCTHLIX W NOAZeMHBIX BOA WMEET MECTO NWLb
BO BPEMA NaBOAKOB, KOrna 3aNMBAaeTcA Noima, B Mexeds BCcneacreme 3aTpya-
HEHHOCTH CTENEHW rMAPAaBNWNeCKOW cBA3w HabModaeTcA OTpbLIB YpOaHed nop-
3eMHLIX BOA OT NOBEPXHOCTHLIX, HO COXPAHABTCA NOCTOARHHOE NOANMTLIBAHWE
nofseMHLIX BOA nosepxXHOCTHLEIMM B dopme goxaesanwA. B 3tm nepuonbi
IKCANYATAUMOHHBI@ 3aNackl NOA3EMHLIX BOA CKNanbiBalOTCR Takowe u3 cpaborT-
KW ECTECTBEHHLIX 3aNacOB MOA3IEMHbIX BOA (EMKOCTM rOpu3OHTa), nepexsata
NAAIEMHOrQ CTYOKE U IO ABIHMA M3 PeKK. TaKue ycNnoBMA Yaile Bcero-Habmo-
NBOTCA B AONWHEX, rae OCHOBHOW IKCNAYATAUMOHHLIA BOAOHOCHLIA FrOPHIONT,




NPUYPOYEHHBIM K KOpDEHHLIM OTMOMEHHAM, OTAEMEH OT PEKH APYTMM MeHee
NPOHUUAEMbIM FOPH3IOHTOM (annBnansHeIM) .

3. C coBeplieHHOR, HO KPaTKOBPEMEHHOW rMAPaBNMY ECKON CBA3LID, B aToM
Chyyae B CUNY MEPECHIXAHUA UMM NEDEMEDIBHUA PEKU NHTAHNE NOAIEMHLIX BOA
MNOBEPXHOCTHBIMM OCYLLECTENAETCA Nk BO BPEMA NAaBOAKA, WHOTAa BCETO B
TedeHue ABYX-TPEX MECAUES, T. . A0 MOMEHTa NePeCchiXaHMA WAW TONLKO B
Te4enme Tennoro nepwoaa roga (npu nepemepsaHim pexu) . IKCNNYaTaUWMOH-
Hbl@ 38Nacki NOAIEMHLIX BOA B 3TO BPeMA GOPMHPYIOTCA 3a CYET NOTNOLLEHUA
NaBOAKOBOro CTOKA, NeproAwyieckor CPabOTKKM eCcTeCTBEHHLIX 3aNacoB W Yac-
THYHO NEPEXBAETA NOAIGMHOro CTOKA,

4, Fuapasnmieckan CBA3E NOBEPXHOCTHEIX W NOAZEMHEIX BOA NPaKTHYECKH
nmymfaym TakKe MeCTopOMAEHHA B puuuux AONMHAX npu-,rpmmu K annio-

maﬁmpﬂuuuamumu OTNOMEHMAMKU. B ecTECTBEHHHBIX YCAOBMAX BNHAHMWE
PeKM Ha NOAIEMHBIE BOALI TAKMX AONWMH NPOABNAETCA rNasHeim oBpajom 3a
GYET Nepefaym ASBNSHMA NABOJAKOBLIX BOA, YTO NOABONAET OTHECTM TaKoM pe-
MUM K NpHpedHomy Tuny., OQHaKo B yCNOBMAX 3KCNAYAaTaumK B3AMWMOCBA3L
NOBEPXHOCTHEIX M NOAIEMHBLIX BO4 BEChMA 3aTPYAHEHA W OCYUWECTBNAETCA B
OCHOBHOM 33 CYET MIMPHEHMWA NEPETEKaHMA, 3 TAKe ND FUAPOreoNOr MNBCK UM

IFUADEBAMUECK M) OKHEM M 30HE TDEUMHOBATOCTH B 6OPTAX AOMMH.

Cneundryeckue 3afaum wiyyeHHA PEKMMa NOA3IEMHbLIX BOA B paitoHax Bo-
Ro3abopoB B PEeYHBIX AONMHEX C YYETOM BbilleOTMEYeHHbIX ﬂEﬂﬁ&iHﬂﬁTEﬁ
(POPMMPOBAHKA 33NSCOB NOAIEMHLIX BOA CNeayoWmWe:

1. YcraHoenenue creneu ruipaBnuyeckKoil CBA3KM IKCNNYATHUDYEMOro so0-
AOHOCHOr O FOPW3OHTa C Pexol, OCODEHHCOTH MaMeHeHMA 3TOW CBA3IW B paz-
Hele Ce30HLl rOAa, a TIKME OUBHKa BOIMOMHOCTH HapYLUEHHA TaKoH CBA3H B
NPOUecce IKCNNyATaL W,

2. Mayuenne pekuma BOCNONHEHWA 3a8NaCOB NOA3EMHLIX BOA B 33aBUCUMOC-
TH OT DOKUMA NOBEDXHOCTHLIX BoA. Y CTaHOBNEHMWE FaPaHTHDOBIHHLIX 3§ MHO~
roneTue npnnunmmemnﬂl:‘r&ﬁ rtapm.n.ua NATAHHA W COOTBETCTBEHHD NEPpHDLORB
CPaboTKM 3aNaCOB NOA3IEMHLIX BOA NPW OTCYTCTBMM MNKM PE3KOM COKPaLIeH MM
BOCNOMHEHWA U3 DEKK B OTAGNLHLIE MANOBOAHLIE NP HOALI,

3. OueHKa eCTeCTEBEHHOro NWTAHWA NOA3EMHBIX BOA, KaK MMWHHUMAaNLHO
rapaHTWPOBAHHOW BENMYMHLI BOCNONHEHMA 3aNacoB NOA3IEMHLIX BOf NPpW oT-
CyTCTBMWA BOCNONHEHMA W3 PEKM.

4. Mayyenme 3aKOHOMepHOCTEN YEPeADBAHWA MaNn0- W MHOTOBOAHBIX CepMi,
KaK OCHOBbI ANA ONTHMKM3SUMK BOADOTEOPA NOAIEMHLIX BOA.

5. OueHka uaMepeHmnii peMHOro cToKa, T. €. oNpeieneHus BNUAHWA BOAOOT-
6opa Ha pasmepsl NOBEPXHOCTHOMO CTOKA WM XapaKTep ero BHyTPMroAoBOro
pacnpegenetwA,

6. YcTaHoaneHue M yTOVHEHME PACYETHLIX NapameTpoB NO AaHHbIM HaAGN0-
ABHHMH 23 PEXWUMOM NOA3eMHLIX BOJ, KOPPeKTYPa MIMEHEHWA PACYETHLIX Napa-
METPOE B NpOUECCe IKCNNYaTaLHH.

7. CocTaBnenve W yTouHeHwe B npouecce paboTel BOA03abopa NPOrHoO308
HIMeHeHMH KayecTRa NoA3eMHbIX BOA.

8. Quenrxa addexTHBHOCTH MCKYCCTESHHOMO NONONHEHMA 3aNACOB NOA3EM-
HblX BOS B UENAX yNPABNEHWA 3TUM NPOUECCOM.
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9. Wayuenwe ocoBerHocTelt rMAponorMeeCcKoro pekuMa Ha y4acTKe BOAD3A-
Gopa, cnOCOBHBIX HIMEHMWTL CTeneHb MHADABAWYECKON CBA3H NOBENXHOCTHLIX K
ROA3eMHLIX BOA — CMEUeHWEe Ype3a peKu No Ce30HaM rofa W 3a MHOToneTHe,
noapesaHue Geperos MNu OPMUDOBRAHKE NNAMEN, MaMeHdedne npodMnNA QHa
pexH, 06pasoBaHu1e Pa3INMIHLIX NELOBLIX ABNEHWA (33wOpLI, 3aTOPLI, Nepemep-
sanme GeperoBOW NuHWM), MOMeEHEHWE KAYECTBA PEYHbIX BOA, U3MeHeHWe BOC:
NOMHEHHA NPU 38D ErYNHMPOBEHHW NOBEPXHOCTHOrO CTOKA W NPH 3KCNNYaTaUMK,

IKCrNYaTIUHOHHBI® CKBAKMHE HA Boao3abopax WHDWNLTPAUWOHHOTO THNA
BEWLY NUHEAHOro XapakTepa WCTOYHMKA BOCNONHEHWA 3aKNaAbLIBAKOTCA TaKHe
B_BHAE NWHEAHLIX DAAOB, COCTORLUMX 4alle BCEro W3 O[HOID, PEe ABYX
(c oBemx cTopoH pexu) W oYeHs peaKo — M3 TPex pAACE.

Ha6mopatemnsHaa CeTe Ha TakuX Bofo3abopax paiMellaeTCA B COOTEETCT-

BUM C NEPEYHCNEHHLIMK BbIWE 33A3YAMH W DaCYETHBIMKW CXEMaMK, NPHHATEIMM
ANA OUEH KM 33MNaCOB NOA3eMHbIX BOA. B COOTEETCTBMM C YEThIPLMA THUNAMMK
B3aMMOCBA3M NOBEPXHOCTHBIX M NOAZEMHBLIX BoA Hawbonee ynoTpebuTenbHbI
YeTbipe OCHOBHbIE CXeMbl pasMelleH A HabnoAaTeNsHOM CETH.

MNepean pacyeTHan cxema — BoA03abOp PacnonoXeH Ha y4acTKe C 3age-
AOMO Y€TKOW CBA3LID NOBEPXHOCTHLIX W NOA3EMHLIX BOA, A& OTPbIR YPOBHEHA
HEBO3IMOMeH,

B Takux ycnoswAx BOPOHKA ASNpEcCHW oMeHs OuicTpo cTaliMnuavpyerca M
pacxoa Bop03abopa e IHBYMTENEHOW cTénedHk obecnedMBaeTCA NOATOKOM Mo-
BEPXHOCTHLIX BOA W3 pekK. Pexum noasemMHbIX BOA B paWoHe TaKUX BOA03a60-
POB UENHKOM ONPEAENAETCA PEXMMaMn NOBEDXHOCTHBIX BOA W IKCNNYaTalWM,
Opranmsauma craumoHapHbix Halmogeswil uenecooBpasHa NMWL Toraa, Koras
CTABMTCA 3ajaya NepeoUeHKM 3anacOB NOAISMHLIX BOA MNK MMeSTCA yrpo3a
TOro, NTO NOATOK 3arpA3HeHHBIX BOA MOWET PEIKO YXYALWWTE KaYeCcTRO aKe-
NAYATUPYEMBIX NOAIeMHLIX BOA.

ANA oueHkW CKOPOCTW NOATOKA 3arpAIHEHMBIX BOA, M3YYeHMWA NPOUECCE

X OMWCTKW W CcHOEBpeMeHHOrD nNPeaynpeMaeHHA O NPOABWKEeHWW DPOHTA
TaKkuwx BoA K sogo3aliopy HeoOXOonMMO aNOMKWTL ABA B3AWMHO NePneHAWKY-
RAPHLIX CTBOPA CKBaMMH (puC. 2, &), TakKe MUHUMYM ¢ TDEMA CKBHKMHAMM
B KaMaoMm w3 Hux. MepBam cxkeaxuHa 3aKNawiBaeTCA B UEHTPe nuHediHoro
pAAa aoao3abopa, eTopan — Ha paccToAHuK | oT ueHTpa Boao3alopa NO Hanpae-
neHwo K pexe (C pacCTOAHWAMMK MexAy ckeaxuHamn 1/2 /) Tperea — BBnusK
YPe3a pexu, rie / — pacctoaHue Bogosafiopa Ao pexh. CBaKHel, 3aKnansiBa-
eMble Ha NUHUK BOAO33GOPHOro PAAA, NPHYPOMMBADTCA Kak K Bbicokoaebur-
HeIM, TaK U K HMIKoAeG MTHLIM.

Mpw Hanwimk peskoil WUNLTPAUWOHHOW HEOQHOPOAHOCTW BAONL PAAA
COOTRETCTREeHHD 3aKNanLIBAHOTCA Kak MHHHMYM AB3 NMCPreHAMKY NMAPHBIX K pe-

Ke CTBOpa (OT BBICOKO- M HU3KOAEGHTHLIX CKBAKMH) . ITD NOIBONUT OUSHHTH
IKCTPEMAaNbrbie YCNOBMA MIMEHYWMBOCTH BOIMOMHBIX NOHWKEHWA YDOBHA W

KaYecTea BOALl BO BpemeH W, Mpw cpaBHMTENLHO OAHOPOAHBIX YCNOBMAX MOM-
HO OrpaitMIWTLCA OAHWM CTBOPOM OT Hawbonee BLICOKOABGUTHON CKEANKWHI.
Mpu orpaHwieHHOM WHPHHe anNOBMA 3TOT CTBOP CNEAYET NPOANMTL Ha OAHY-
ABE CKBEXWHBI B CTOPOHY KOPBHHOO CKNOHE Ha paccToORHWAX T w 27,
CKBamWHbl BTOPOro CTBOPa 3aKNagbiBATCA CREAYOLMM obpasoM (oM.

— pue. 2, 3): nepesn {cke, 4 Ha Cxeme) PatRORAFaETCR OKONO NMOCNERHEH 3Ke
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Pwc. 2. Cxemnl paameuienmn HalmopaTanssod ceTu & palionax moao2afopos B yornoamwax:
8 ~— NOANGPTOND pEsuME QHUNLTPAUMK W pekK; § — & — BOIMONMHOND OTPLIBS YPOBHER

NOAIEMHLIX BOA OT PakKM] 2 — HENOCTOAHHOrD NOBEPXHOCTHOrO CTOKE] @ — & — KCKYCCT-
BEHHOrMD BOCNONHEHMA W3 OAHOTO WAHW ABYX WHOWNLTDAUMOHHBIX O8cCadHOB; MW — NHHI
NPECHLIX BOA; ¥ — 33KAPCTOBEHHLIX TEDPHTOPMA! U — JAMKHYTRIX cTRYKTYP. | — 3xcnny-
ATEUMOHHLIE CKBEMMHL: 2 — HABNIDASTANLHEIA CKBEXWHBI: J — FHAPOMETRPHYBCK M NOCT:
4 — nunmua sopopasaena; 5§ — ucrouHmk; 6 — KOHTYP cnaSonpoHMLEeMEX OTNOMEHMA;
7 — Wanpasnesne TeYEHWA pEKH; 8- TPAHMUS PA3AANA NPECHEIX M CONBHBIX BOR; 9 — rpa-
HHUE pnHAHMA BoacsaBopa: 10 — NuBIOMETPHYECKER noBEpXHOCTs 17 — ypomaHs rpyH-
Toawix BoA; 12 — whdrmeTpaukonHsmi Baccefin; 1.3 — ckeBamwva ¢ duneTpom; 14 — cna-
SonpoHMuAeM e NOPoALI; 15 — ROAOHECHILLEHHBIE NOPOALI.
Pusckmmp wadpemm AsKHsl HOMBPE CTBOPOR

NAYaTaUMOHHOR CKBaWHbl; ckeBaXmHel 5 w 6 paHHoro creopa moryT GbiTe
pasmelleHsl Ha paccToAHmn 1/3(y — L) v 2/3(y — L), rae L — nonoewunua
ANWHel Boac3abopa Jova BnuAHKA BoA03a0opa ¥ OUEHMBAETCA NO HOMOTPaMm-
mam E.f1. Munkmna (puc. 3).

EAwamyHbiiA DacXon NOTOKA FPYHTOBLIX BOA ¢, HeobBXoaMMBIN ANA TAKHX
OUEHOK, ONPEAENAETCA NO HOMOrpamMe, no Kapte rugpowsorunc (dopmyne

Oionion) WNK NO NaHHLIM AETaNbHLIX FMAPONOTMMECKKX HabnIoABHMH 3a NpK-
pPOCTOM pacxoAa peKku Ha yuacTke soaosabopa.
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Pwc. 3. Homorpamma E.Jl, MiurKuHE AR ONPEAEASHWA J0HLI e g e
BAHAHKA BOR03aG0PE NPW NOTOKE, HANPABASHHOM K PEXe /

Linhpe! NpH KPMBLIX — JHANEHHR 27 MES '
1%
sE
A /

Cneunieckme ocobeHHocTH B PasMellledun HabnogaTensHoll ceTH Ha Bo-
noszabopax nepeoro Tuna (B floNMHax PeK) BHOCAT CROMHOCTL MMAPOXUMMHYEC-
Kol oBcTaHOBK M, YTO XapBKTEPHO ANA BoA03abopos HA pexax CpefHeasuaTc-
koro tuna. B aone BNMAHKMA BOAO33BopPa, 3ANOKEHHOro Y PeKwW, NUTalowWen
YBENUYEHME MHUHEPANM3aUWK NoA3eMHBIX BOA. INA OUeHKH CKOPOCTH M paame-
po8 BO3MOWHOrO NOATOKE CHM3Y CHNBHO MHWHBERANM30BaHHLIX BOA K BOAO3a-
Gopy B UeHTPaNLHOW YaCTW BOPOHKKW AENPECCHMM NPOEKTUPYIOTCA ABA-TPKU KyCTa
HaO MOAATENLHLIX CKBEKMH C APYCHO PACNONOKEHHBIMKW DUNLTPaAMK no ABe
LCKBEMHHE! B KENAOM KYCTE, 8 B UeHTPE BOPOHKW — TPW CKBAXMHLI B KyCTE.

AnA ousHKM CKOPOCTH W PAIMEPOB BOIMOMHOrO NOATOKA CHALHOMMHHEDa-
NHIOBAHHEIX BOL K Bofo3abopy no noToky HabmogarensHan ceTs 3axNafsiga-
eTcA BONKM3W KOHTYpPE conedsix Boa. flnA GeperoBesix sogosabopos B AoNKMHaxX

 pex CPEeAHeA3MATCKOrO THNA NOMMMO NOTOKAE MMUHEDANMIOBAHHLIX BOJ BAMHA
TAKME OUSHMKA CTENEHM KONLMATAUWWM BOACHOCHOrO FOPU3OHTA, TaK Kaxk 8o
BpEMA NABOAKOE MYTHOCTE PEK PEIKO BO3PACTaeT.

Bropan patyeTHaAn cxeMa — eppozabop pacnonomeH B AONMHaX pex
BTOPOro TWna, rAe TEeCHaA rMAPaBNWYECKan CBR3b OMEYAETCA NWUL BO BPEMA
NasoAKOB, KOrAa NPOWCXOAMT NONHOE BOCCTAHOBNEHMWME IANACOE NOA3IEMHbIX
Boa, cpaboTaHHeIX B nepwoa mexedu. Pexum ypoBHed nof3eMHbIX BOA COOT-
BETCTBEHHO WMEET YOTKHK CEIOHHLIA XapaKTep ¢ pe3K¥MK NOALEMaMK B NBBo-
AOK W CHUMEHWAMMK HEPBAKO AC NPEABNLHO AONYCTHUMBIX NOHKEHWA K npea-
nasogoyvHoMy nepwoay. HabmogeHuna 3a paKUMOM B TAKUX CNYYaRX Ypeisel-
MAWHO BDKHLI, TAK KAK OHW NDABONAIOT W NPOrHOIMPOBATE BOIMOMHYI0 KPHTK-
yeckyo cpaboTky 3anacos noazeMHbIX BOA W yNPaBNATe PeXKMMOM BOROOT-
60Pa MNKM MCKYCCTBEHHLIM BOCNONHEHWeM, YTODbI HRAONYCTHTEL NEPencHIDKe-
HWA yPOBHEW,

Ha6noaatensHble CKBaXMHB!I PasMeluMOTCA 30eCk aHANOrudHo Boaosabo-
paM B ICAWHAEX NENBOTO THNA, HO ¢ 06A3aTENLHBIM NPOACNKEHHMEM OCHOBHOIO
NONEPEYHOro CTBOPE- 33 PeKy, JITo eNaeTcA- 8 TexX CAYManX, Koraa no npejsa-
PUTENLHBIM OUEHKAM MOKHO OXWAATE OTPLIBA YPOBHEA NOA3EMHLIX BOA OT
pexw. 3a peKoin HeobxoarMOo 33NoWWTE MUHUMYM OAHY, HO Nyvwe Ase Habmo-
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AaTenbHele CKBRKWHEI, KOTODBIE NO3BONAT M YTOUHKTE HANWMKE OTPLIBA M pac-
CYMUTATE BENWYHHY ADHALBAHKA,

B Hewmpokmux AonMHaEX, KOrAa BOPOHKA AENpPECCHMM B ME&KEeHHbIH nepuon
AocTuraer HopTos AONUKbL, HAD N AATENEHLIE CKBAKMHBL DA3MEWATCA BKPECT
Bceit fonuHbl (cm. puc. 2, 6) MUHUMYM NO ABE CKBAHHBI HA KOXAOM Nyye
OT ueHTpa Ao Goproe AonkHel, Ecnu gonuHa BRoXeHa B MeHee NDOHUUAEMEIE,
HO DOBOAHEHHBbIE OTROMEHMA, AOMONHUTENEHO 33KN3ALIBAETCA NO OAHON CKBA-
MWHEe B KopewHsie nopoasl, MpoaonsHblid (BAon: AONWHBI) pRAA TaKMe uene-
coobpasxwo npoanute B 00e cTopodsl oT Boaoaabopa MUHKMMYM NO ABe CKBa-
Wbl Ha paccToAHMAX 0,5/ w / ot Kpafuux cKkBamKH pAAA.

Ecnu oCHOBHOR BOAOHOCH IR TOPHIOHT NPUYPOYEH K TPELWWHOBATEIM OTNOD-
MEHUAM ¢ Tpammuaamc'ram, paszanToit BAONL AONWH {Hanpmnp KaK Ha BO-

BAKOTCA NONepex aceﬁ A0HbI nuumu.lennnﬁ TPEWMWHOBATOCTH, 3 TaKHKe Avﬁnh-
PYHITCA HA BhIWENSKAWMWA NN EWANEHLIR FOPUIOHT, FMAPaBAWYECKW CBA3aH-
HbIH ¢ 3akcnnyatupyemsiM. Ha soaosafiopax Gonswol NpoTAMEHHOCTW none-
PEYHBIX CTBOpPOB A@NaETCA Heckonbko. Bo BCex cnyvaAx KpaiHWe cKBEWMHBI
HA NMPOAONLHBIX CTBOpaxX HEEMﬂHTEﬂbHHI CKBaMWH 3aKnaAbiBaWdTCA 3a npe-
AenaMu BOPOHKW AGNPECCHM — B BCTECTBEHHLIX YCNOBHAX.

Tpetoh pacyeTHan cxema — BOAD3AOOP PACNONOMEH B AONKMHAX TPETRE
ro THNa ¢ NEPHOAMMECKHM NEDECHIXAWMMM MNK NEPeMEeP3alIWWMK BOAOTOKAE-
MK, FAEe BOCNONHEHME 33NACOB NOAIEBMHLIX BOA KPaTKOBPEMEHHO W NO3TOMY
NONHOE BOCCTAHOBNEHWE YPOBHEW BOIMOMHO He KBkl roa. B page paloHon
TaKWe MHOTOBOAHLIE Fofbl, cnocobHbie NONHOCTE BOCNONHMWTE cpaboTaHHle
Janacel NOA3IBMHLIX BOM, NOBTOPAIOTCA yepes xKawxpaeie 2, 6, 9 ner. B peayne-
Tate pexkwm paBoTtel Bopo3abopa MMeeT KAK YETKO BLIDAMEHHLIA CE30HHLIN,
TaK W MHOTONETHWA X8paxTep. Kark Npaswno, AaHHeIR THN MecTopowmaeHWA
NoA3emHeIX BoA npuypn.qau K Haﬁunhu.mm pmm ¢ ManpOMOUHEIM aNNEKEM,

nepWol oTCYTCTBHMA NATIHWA M3 pE'P{H IKCNAYASTAUWDHHBIE CKBEIMWHEI 3aKNafbl-
BAOTCA B BWAE ABYX-TPEX NWHEHHBIX PAAOE 3IHAMWTENLHON NMPOTAMEHHOCTH.
HanpAmeHHOCTE peXKMa BOCNONHEHMA AMKTYeET 3aecs HEODXOAMMOCTE YuuThI=
BaTk AETANLHO poNnk BCex COCTABNAWMX GOPMUPOBAHMA IKCNNYATAUMOHHBIX
38N3COB NOAIEMHLIX BOA: 3aKOHOMEPHOCTEA CE3OHHOrO W MHOTMONETHero nofr-
AOWEH WA NOBEPXHOCTHOND CTOKA, ECTECTEEHHONO MWHhUNLTPAUWOHHOT O NUTAH KA
NoOA3eMHBIX BOA aTMOCHEPHLIMK OCAAKaMK, NePexBsaT NoA3eMHOro CTOKa co
CTOPOHEI BOAOP33AENDB, CHATHE MHCNAPEHWA, BOAMOXMHYH NEPHOAMMECKYHD
cpaloTKY ecTecTBEHHEIX 3aN3acOB NOAIEMHBIX BOA FOPHIOHTA, T. € ero eMKOoC-
#. HabnwpaTtensHan ceTe B TAKKX YeNoawAX AoN#HA BbiTe ADCTATOYHO NNOT-
HOW, 0COBEHHO ECNU NPUHATE BO BHUMaHWe DUNLTPAUMOHHYH HeOAHOPOAHOCTS
W M3MEHYMBOCTE MOWHOCTEA NOPKMIOHTA B NNaHe, a TaKMe NNOoLWAaaHoK XapaK-
Tep 3kcnnyataumu. B sagavy HabnwoaeHuit 306Ch BXOAWT He TONLKO M3yYEHME
PeXUMa BOCNONHEHWA, HO W ONPEAeneHne ONTUMANLHOrO PEKMUMa 3KCNNyaTa-
uvu. HabmoparenbHar CeTh 3aKNAALIBAETCA B BMAE CEDMM NONEPEYHLIX Yeres
AONHHELCTBOPOB C PA3MELLEHHUEM HAB N0 AATENLHBIX CKBAKHH- B UEHTP e KaNAOro
M3 CTBOPOB 3KCNNYATALMOHHLIX CKEENKUH, MEXAY HMMM, 8 TAIOKE MEBXAY Kpail-

HUMMW paaaMu 1 Goptom ponudel. Ecnw Gopra aonuHel cnomedsl DpoHMude-
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MLIMHA OTNONEHMAMKA, TO B HHMX TaKME 3aKnadskIBalioTCA No nﬂHﬂﬁ CHBAMWHE
BOnuan rpadulbl C ANMOBMANLHLIMMK oTnOXMeHwAMK. BBepX W BHH3 NO AonkHe
o7 Boac3abopa B NpeAenax BOPOHKH AENpeccHM UeneconbpasHD 3aNosMTh
TaKM¥e NO ABa NONepeYHLIX CTBOPA C TPEMA CKBAKWHAMM B KEMAOM — Y DEKH
W B UBHTpe MeEXay pexoi W GopTamu aonkHel (cm. puc. 2, 2) . Bo Bcex cnyuaax,
KOMAa BpE3 AONMHE! CYLUECTBEHHO HECOBEPLUEHEH M B CHNY 3TOMO BO3MOMHLI
MCK@KEHWA NOTOKAa BONMI M pexu, LenecoobpasHo 3aN0MeHHe ITHKHBIX Nbe3o-
METPOB B 30HE BO3MOMHBLIX MCKaKEeHWH, ocobeHHD B YCNOBMAX YacTo BCTpe-
HaeMOW PEIKON N0 BepTHKAN® (DUNLTPAUMOHHOW HEOAHOPOAHOCTH CTPOEHWA
anmoBMA_(cMm. pMc. 2, &). Mpu HanMMMKM MCKyCCTREHHLIX BDA0EMOB {MHGMNL-
TPAUMOHHbIX GaccelHOB) ONA BOCNONHEHWA 33N8COB NOA3EMHbIX BoA Habmo-
AaTenbHaA CETb 3AKNAALIBAETCA CTBOPAMM B WanpaghedMk ot Boao3abopa k

DacceitHam € MHWHMMYM TPeMA CKBaXMHaMK 8 cTeope. OaHa w3 HuMX BONM3W
GacceiiHa, BTOpaAn — Mexgy BacceiiHom W soposabopom. TpeTeR CKBKWHE
saknanbiBaeTca 3a Gacceimom (cm. pue. 2, d, €) W eny¥ KT ANA MIYYeHHA BO3-
MOWHOTD OTPRIBA yPOBHEH OT gHa BaccedHa npyW KMX 3aTonneHum.

Yersepran pacueTHan CxeMa — Boao3aliop pacnonowed B AONHHAX
YETEEPTOrO THUNA, 7. €. B nepeyrnybnedHsIX AONUHAEX, Mae NPHENEYeH e NOBepPX-
HOCTHBIX BoA K soposabopy nwbo He cywecteertHo, nwbo pooble OTcyTCT-

ByeT. OCHOBHBIMKM MCTOYHMKAMKH (HOPMHMPOBAHHWA IKCNNYATAUMOHHLIX 3aNacoB
nogzemMHbLIX BOA 346eCk ABNAKTCA ECTecTBeHHLIe 3anacel (ynpyrue Ha nepasoMm
aTane W rPaBUTaUMOHHbIE H3 BTOPOM) , 8 TaKKe eCTEeCTBEHHbIE pECYPChI, rNas-
HelM 0Dpa3OM nNepexeaT NOAIEMHOND CTOKAE W3 NpOpesasMbiX KOpPeHHLIX
oTnowenwid. MpU NEPEKPLITMM IKCNNYATHPYEMOro ropHU3OHTa CBEPXyY OTHOCH-
TENEHO NpOHMWUSEMBEIMH OTROMEHHAMK € rrdDorednor MecCKiMM oKHaAMMH B0
_MOKHO NepeTeKadWE NOa3emMHeIX BOA W3 Bbillenéxalllux COBPEeMEHHBIX OTNO-
wewuid. B atom cAyyae pexum ypoeHell nogaemMHuIX BOA MMeeT Gonee yYeTKHi
CE30HHBIW XapaKTep, YemM NPH OTCYTCTEWMM NepeTeKaHWnA, W 3Jeck MoxeT BoiTb

3aMeTed BKNaA NOBepXHOCTHBIX BDA4 B CTPYKTYPY 3IKCHNyaTaUWOHHBIX 33-
nacoe NoazeMHbIx Bod. Ha MeCTOpOMAEHMAX 3TOMO TMNA BAXHO OUEHWTL BO3-
MONHOE BNHAHWE PasrPYyHSOWMWXCA B AONWHAX MWHEPaNM3OBAHHLIX BOA HA
KaYecTBo NoA3IEMHbIX BOA OCHOBHOMO BOAOHOCHOrO ropmsoHTa. Kak uasectHo,
NGA AONUHAMMK DeK HepelKko BCTpeYaeTcA KynonoobpaiHoe 3aneraHwe noasem-
“bIX 8O0, KOTOpOe ocoBeHHo YeTKO NPOoChExMBAeTCR B6nuan nepeyrnybned-
HBIX AONKHH, IKCANYATaUWA NONIEMHbIX BOA MOMeET MHTeHCWDPMUMpOBaTL 3Ty
pasrpyaxy.

HaBnioparensHan cets B RONMHAX YETBEPTOrO THRE Takwe 3aKNafeIBaeTCA
CTBOpamK Nonepex W BAONL AONKMHLI OT UEHTPa PAAS 3KCNAYATALMOHHBLIX CK Ba-
MWH KaK B Npeaenax CamoR AONWHLI, TaK M B OGPAMNAIOWMX ee BOPTaX U Ko-
PEHHBIX DTAOMEHWAX, OTKYAA BOIMOMEH NOATOK HEKOHAMUMOHHBLIX MO KaYecT-
BY NoOAZeMHeiX B8OA. MpK HANWYUKM rMAPOTeO NOr HUECK WX OKOH OAHa-nBe Halhmo-
AATENEHBIG CKBKMHE! 38K NAALIBIIOTCA B WX HANpaBNEHWN.

JKCNYaTaUWA MOAIEMHBIX BOA NepeyrnyGneHHbIX ADNHH 0BLIYHO conpo-
BOMAAETCA IKCNNyaTauMed W BbILLE3ANeralLUMX COBPeMEHHLIX ANMOBHaATEHBIX
OTNOMEHWUH, FAE COIRAETCA CBOR HabNIOAaTensHan ceTh, ONHEKO0 &Crd B cuny
KakvX-MMBo Npwimk (Hanpwmep, w3 33 sarpRaneHHOCTH) TaKan IKCANYaTaUMA

He BeAeRTCA, TO ﬂm&muﬂu_nmmmmmwuaﬁﬂm
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AaTenkHaA CETeL 3aKNaALIBAETCA W B BEPXHEM FOPHI0OHTE B BMAR NONEPENHOro U

NPOAONLHOrD NpodiMned Tam, rie B3aWMOCBA3ZL ropwioHToe HawBonee Be-
pPOATHA.

BOAO3AE0PL B PAROHAX JAHOPOBbIX W ®MNIOBMOTNALUMANLHLIX PABHWH

MecTropoxaedmn nogaeMHbIX 804 3TOrO TuNa npUypoyeHsl oBbivHo Nubo K
rPYHTOBLIM BOA3M B D/ROBMOrNALMENEHEIX W 38HAPOBLIX PEBHWHEX, CROMEeH-
HblX NecKaMh wHorga ¢ rpaswesM, nwbo K dnoBWOrNALUMaNEHLIM NeCKam
PasnWiHeIX NEeAHWKOBLIX 30X, pasfeneHHsIX mexay cobol OTHOCHTenkHO
nnaﬁnrumummmmu Hupmuuun uﬁpmnaummu, anm&mammuu npm:

— 1O B TaKMHX i 3
AGRCTBYIOT MEXay c:uﬁaﬁ no rUAPOreonor MYecKum nh‘.HEM 7] uapea MOpeHy
orpaHWieHHON MowHocTH. Mo3Tomy TakHe TONWM YacTh PacCMaTpHBAIOTCA
KaK AuHbii BOAOHOCHLIH KOMNNEKC M 3KCNNYATAUWOHHLIE CKBAMKMHLE! 0bopy-
AYIOTCA (DUNLTPAM M CDa3y HA HECKONLKD BOAOHOCHLIX NPOCNOEB.

OcobeHHOCTLIO MECTOPOMABHMI, PACNONOMBHHLIX HA 3aHAPOBLIX W dmo-
BHOrNAUMENbHLIX pPaBHWHAX, ABNAGTCA OMPAaHHYEHHOCTE NUTAHMA TFPYHTOBLIX

——————————8OA M SHEYWTENbHbIE PIIMEDLIECTECTEEHMEIX 3aNacoR NOoASeMHEIX Boa. Boc-
NONHeHWe FOpM3OHTa OCYWOCTBNAETCA rnasHeim obpazom 33 cuer atmocthep-
HbIX OCAKOB, BbINAARKWMX B Npeaenax sopoHkKW aenpeccuu. MomumMo atoro
B Npoluecce IKCANyaTauM¥ MOMET NOABHTLCA BOIMOMHOCTE YBENWMMEHWA 3d-
NABcoB 33 CYET YMEHBLUEHWA WCNADEHUA C NOBEPXHOCTW MPYHTOBLIX BOA W NOr-
NOWEH A NOBEPXHOCTHEIX BoA BonoT, py4ses M mcTodHMKoBR., BopozaBopel,
3aN0MeHHsle Ha GO BHOr NALMANLHBIE NPOCNOM MEMAY Mopetoi, pabotalor
TaK e, KaK B HanopHblxX NNacTax ¢ nepeTexanven. B npollecce aKcnnyaTatme
BO3MOXHO NpWMBNeveHwe MPYHTOBLIX BOA W OTIETWE BOfbl M3 TAWH NPH CHATHK
C HHX rHAPOCTATHMACKOrD AaBNeH MR

OaHako pasmensl NpUBNEKAEMLIX 33NaCOR HEPERAKOD HEBENMKH M NO3TOMY
OHW HE MOTYT KaK-To CYLLBCTBEHHO CKa3aTLCA Ha peKume paboThl Rofosaliopa.
Boposabopel B Takux ycnoBuAx wawe paboTtaoT nubo B HEYCTaHOBMBLUEMCA
pexuMe hunsTPaUWKM ¢ NOCTOAHHLIM BO BDEMEHM CHIDKeHMEM YDOBHEH noaaem-
HbIX BOA € HEGONLLUMMM CE30HHbIMK KONeDaHMAMK YDOBHER 33 CYET HEKOTOPD-
ro ysenqyédnA BOCNONHEHWA 3anacoe B hasoaok, NWBO B ycnoswAx Craluo-
HBDHOr o pEKHME GWNLTPALMMH.

Opyroi ocoBeHHOCTLI0 NOR3EMHLIX BOR 38HAPOBLIX M DNIOBMOrNA WAL
HbiX PABHMH ABNAKTCA 3HaYMTENsHble KonelanmA WX YPOBHA B MHOrONETHEM
paspese, KOTOpPbie WHOTAA ANA FPYHTOBBIX BOA AocTurawnT 4—6 m u Bonee.
Ecom He yyMTLIBaTe NONOMEHME YDOBHA NOA3EMHLIX BOA 33 M3YYEHHLIE rOABI
NO OTHOLEHWD K MHOrOneTHemy UMKNy KoneGawwid Wx ypoeHell (HaxopRTCA
MW 3TH TOALI B MAKCUMyME MNA MUHUMYME MHOTONETHEND NONOXKEHWA ypos-
HA}, TO 3TO MOMET B OTAGNbHLIX CAYYaAX NPMBECTH K CYUIECTBEHHLIM DLIMG-
Ka8m KaK npy BkiGope WCXOAHLIX PAacyeTHLIX NapaMeTpoB (HanpwmMep, CpeaHeH
MOLWHOCTH BOQOHOCHOrD FOPHIOHTA W AONYCTUMBIX NOHIDKEHWH) , Tak W npM
OUeHKE paIMepOB BOCNONHEHMA BOJOHOCHOMD rOPUIOHTA 38 NEPMOL IKCRNY-
aTaumH.
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JKCNNyaTauMa NoA3emMHbIX BOfA B NPHUBOAOPA3lfenbHbIX YYacTKax NpWBO-
AWT HEPEAKO K CylUEeCTBEHHOMY MIMEHEHWI0 rHopOrecNorHYecKHX yCnoBWiA
GacceiiHa. B npouecce paiaMTMA BOPOHKM AeNPECCHM CMEWAIOTCA NOAIeMHbIE
BOAOPasfensl, B PE3YNLTATE Yero MOryT MIMEeHMMTLCA nnowaaw esogocBopa
GacceliHa, MOAYAW NOAIEMHOrO CTOKA M T. A. CHIDKEHWe yPOBHA TPyHTOBbLIX
BOJ NOA BAMAHMEM MX 3KCMANYATALMA MOMET BbI3BaTe MIMEHEHWME ECTECTEEH-
woro Ganamca rpyHToBbIX BOA. Kak WM3BECTHO, NpW yEBENWYEHWMM MOLWHOCTH
30HLI 83DaUMK paaMepel MHWNLTPAUWA OCAAKOB A0 rPpYHTOBLIX BOA NOCTe-
NEHHO yMeHbWaTCA. B BONLWKWHCTEE CNydaeB yMeHBLIABTCA M PeayNbTHRYHD-
LIAA 3TMX AnemenTos Ganaxca — BenMYMHA PAIMepoB NUTAHKA FPYHTOBRLIX BOJ.

Takwm o6pazom, hOpMUPOBaEHHE SKCNNYATAUMOHHLIX 38NACOE NOAIEMHbIX
BOA OCYWECTBNAETCA 38 cyeT cpaboTKM eCTeCTBeHHbIX 3anacos (ynpyrux M
rPaBMTALMOHHLIX) , NepeTeKaHWA, HHWNLTPAUWOHHOrD NWTEHWA NOA3EMHBLIX
BOA U NPHBNEKIMMBbIX M3 NOBEPXHOCTHLIX BOA PECYPCOB.

Cneuwndhyecke ANA RAHHOrO TUNA MECTOPOXASHWA NOAIEMHEIX BOA 3aAa-
WM HIYUEHMA pemiima nofzeMHeIX Bof MoryT BeiTe chopmynUpoBaHL CRedyo-
wusm obpaszom. [ns rpyHToBeix Boa: 1) ousHka paaMepoB NUTaHWA BOAOHOC-
HOTMO FOPW30HTA B ECTECTEEHHLIX YCNOBMAX 33 CYeT MHMNLTPauMK atmocdep-

_ HeIX ocaakos; 2) yCTaHOBNEHME 33BMCHMMOCTH MIMEHEHMA PAIMEPOB NMTa-
HWA C rAyDMHOW B UENAX NPOTHO3WPOBAHMA MEMEHEHWA NWTEHWA BO BPEMEeHM;
3) oueHka pasmMepo8 NOATOKA HANOPHWMX Bog K Boao3abopy W M3MeHeHMe BO
BpeMEHA MX DONKH B NWTaHMKM 3KCANYaATHpyeémOro BOAOHOCHOrO FOpUIOHTE;
4) OUEHKA BOIMOMHOro YEENMEHWA BOCNONHEHWA 33NaCOE NOAJIEMHLIX BOjg
MEeXAYPeYLA 33 CYeT CMellleMMA NoA3eMHOTO BOAOPA3AeNna W NepexseaTa pydb:
eg: 5) BLIABNEHME MHOTONETHHMX IAKOHOMEDHOCTER (UMKNWNHOCTH, MHOrO-
_NETHUX TpesaoB) eCTECTBEHHOrD BOCNONHEHMA 33nacOB  NOA3IEMHLIX BOA.

Ana HanopHeix BoA: 1) yToYHEHWe pacyeTHuIX nNapameTpos no onbiTy

SKCNNYATalllK, TAK KAK B CWNY CMNOXHOCTM rUADOreoNor MYeckKMX yCNnoBWA
YCTaHOBWTL WX ACCTOBEPHO B NPOWECCE pasBefOdHbIX paboT TpyaHo! 2) yTon-
HEHWE BENMNMH NEPETeKAHMA M3 CMEKHBIX € IKCNNYATUPDYEMbIM BOAOHOCHBLIX
ropwionToR; 3) onpeaencHue BAMAHMA KCNAYaTalWKW Ha FPyHTOSbIE BOAbL,
NOBENXHOCTHLIE BOAOTOKH, 8 TAKME HE IKONOr MyacKyio OBCTAHOBKY B PanoHe
(va GonoTawT. A.).

Paamewenuve HalnoaatensHoM CETH NPOMIBOAWTCA B CODTBETCTEHM C KOMM:
NEKCOM TeX 3aAaM, KOTopLle CTABATCA ANA KOHKPETHOrO y4acTka sogo3abopa.

OcHoeHoR pacyeTHOM cxeMoi ANA MEBKAYPEI WA 38HADOBLIX PABHWH ABNAET-

CA Ccxema "HeorpaHwdedHHoro nnacta’’. Beibop paccTORHWA 33N0MeH WA Habmo-
ASTENbHBIX CKBRKMH OT BOAo3aGopa NPOWM3IBOAWTCA N0 COOTBETCTBYIOLLWM
dopMynam anA ycnosvwid Ge3HanoOpHOro NNacTa, 3a0aBafACh NOHWKEHHAMM,
paBHLIMK 1/38, . v 2/35, . ANA nepBoi M BTOPOI HAGNIAATENBHBIX CKBAXWH
B NpeAsnax BOpoHKHK aenpeccHu. OaHa-ABE CKBAXWHLI 38KNAALIBAIOTCA B Npe-
Aenax 6oNbWOro KoONOALUS — B ero UeHTPe M Ha paccToAHMuK R,

Ananurmuu CXemMe PaMellleHA HabMoAaTeNsHbIX CKBRKWH B ' HEOT DaHW-

veHHoM nnacTe’ ANA HANOpHLIX Boa (cMm. puc. 1, @), B AaHHOM cnyvae, 3afa-
BAACH 3HadenmAmK 5y =2/35,, ., §3 = 1/35,,, n Ss = 0,64h,(rae &h — amn-
NMTYA3 Ce30HHLIX KoneDaHwi \rpclnl-lau] 8 TaKe CPOKOM AMOPTHIAUMM W
—  NpPOPKTHIM ge0wToM BOAD3abopa, MOMHO PaCCYWTaTE PECCTORAHWA Janowedwy
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BTOPOW, TPEThER M YeTBEPTOH HABMOAAT eNbHBIX CKBAXMH KaXA0ro 13 NpoeKTH-
pyembix Nyyed ckeaxui. MNepean ckBaXMMHA 3aKNaaLIBaETCA B UeHTPe BOAD3A-
Gopa. Yucno nywed HabmoAaTeNbHLIX CKBAXKKWH MoxeT GbiTh ONPEfeneHD ¢ yye-
TOM CNOMHOCTH MAPOrecnNorM4eciKux yClnoa i,

Hanpaenesve 3anomeduna nyyeit eeiBupaeTca B 3aBMCHMOCTH OT pasmelle-
HHA MCTOMHWMKOB BOAMOMHOrD BOCNONHEHMA BOACHOCHOrG FOPM3OHTa, T. &
OT HaNPaenNeHWA NOTOKA NOAIEMHLIX BOJ CO CTOPOHLI BOAOPA3Aenos, B CTOPO-
HY PYY5EB, NPWBNEYEH ME BOJ KOTOPLIX BOSMOMHO.

ANA oueHKW BOIMOXHOrO NOATOKA HANOPHbIX BOA CHM3Y B LEHTDPaNsHOR
YACTM BOPOH KW AenpecCuy, rae pazHocTs Hanopos DyaeT MaKcumMansHOoMW, Npo-
BKTHDYETCA OAMH WK 4Ba KyCTa Habmo AaTeneHblix CKB&WH (No ABe-TpM cKBa-
MHHEI B KDKAOM M3 HUX) © ADYCHO pacnonoxeHHbIMKY GuNLTPaM K,

BOAO3IABOPEI B MECTOPOMAEHWAX NECYAHLIX MACCHMBOB
AYCTeIHL U MONYNYCTRIHL

A MECTODOWASHWA NPHUYPOYEHbI O0BLIYHO K NMH3aM W 30HaM Pa3BHTHA
NpeCHBIX BO4, Pa3BHTLHIX CPpear CONOHOBATLIX ¥ CONEHLIX BOJA.
JvH3e NpecHbIX BOA, NNAaBaIOULMX HA CONEHbIX BOAAX, — ABNEHWe JOBONLHO

pacnpocTpaHeHHoe ANA apHaHLIxX 304, Mpw 3ToM B8 pAAe pakoHOB HaweRn CTpPa-
Hel (Ha YepHeix 3eMnax, 8 MNpuxacnuy, B nycTeiAax Kapaxkym, KeiasinkyM u
APYTwx pai#oHax) NUH3LI NDECHLIX NOA3IEMHLIX BOA ABNAKTCA OAHMM U3 OCHOB-
HbiX MCTOYHWKOB BrogocHabweHua, Mo ycnoswam obpazosaHuA OHKU nogpashe
NAIOTCA Ha HECKONLKO TWNOB: NOAPYCnoBsie (NpUypDYeHHBIE K ApEBHUM W
NepechiXaloulMm BOAOTOKAEM ), NDATAKBIPHLIE, NMMaHHLIe, NOANECYAHBIE NHHILI
MYCThIHE W NONY NYCThIHE, 8 TAKHKe NWiabl HKIKOrOPHLIX 1 NPEArOPHEIX DaBHHH.

JKCNNYATAUMOHHBIE 3aNackl NOAIEMHLIX BOJ TAKHX MeCTopomaeHwit top-
MHDYIOTCA 33 CY4eT CPaBoTKKM EeMKOCTM, eCTECTBEHHOro WHMNLTPaUKMOHHOM O

W DEke KOHABHCALMOHHOMD NWTAHMA, 3 TAKXE B PAAE CAYYAaEB 38 CYeT norno-
WEeHMA NOBBPXHOCTHOrO W CKNOMOBOro CroKa. ECTecTBEHHOe BOCNONHeHWe
MIWH3 BO MHOTMX CNYY3AX HEIHAYWTENBLHOE, W NOATOMY NPHW 3KCANYaTaUMM Ta-
KHX nNAH3 Haﬁnmmamﬁ NoCTenBHHO2 CHOoH WS ‘rpDBHEIﬁ nog3isvMHbLIX BOA.

PaaMepb! MvH3 NpU mowHocTW Ao 25 M ¥ Gonee pasnWiHel: OT JECATKOR
KBaApaTHbIX MeTpOB A0 AECATKOB — COTEH KBAafpaTHbix KunomerpoB. OaHon
H3 OCHOBHeIX OCOBEHHOCTER NWH3 NPECHLIX BOA, HECMOTPA HA IHAYMTENbHLIE
PasMepkl OTAGNLHBIX M3 HWX, ABNAETCA OrPaHWYEHHOCTE WX 33NaCoB ¥ BOCNON-
HeHMWR, KOTOpOe B pAfde cnyvaee soobue oteytcrayer. MNosToMy TouHas ouen-
K@ 3KCNNyaTaUuMOHHBIX 3aNaCcOoB NWMH3 NpecHeX Boa Ges Manmwkkx “'sanacoe
NPOMHOCTH™ DYeHbL BaXHa.

Apyroi ocobeHHOCTLIO NWHI NpecHbIX BOJA ABNAeTcA HenzbGexHOCTE NOATO-
Kaconeneix oA K Boaoaabopy. NMpu atom coneHbie BOALI CTAFHBAOTCA K BOAD-
3abopy no ropvsoHTany M rnasHeiM o6pazom cHuay. Mposeaesusie B.M. Monsa-
Geprom m WU.C. MnaayHOBEIM 3KCNEpHMMenTanbHbe ¥ TEOPETUYECKHe MCCNeno-
BaHMA NOKAa3anu, Y70 NOACOC CONeHbIX BOA CHW3Y B BUAE A3MKOB NPOMCXO-
AWT ovenb GLICTPO W KaYeCTBO BOA B IKCMYATAUMOHHBIX CKBAMUHAX TaKKe
6bicTpo yxyAwaercA. MabexaTe 3T0M0 ABNEHMA MOMHO NMWE NPW OAHOBDe-

T MEeHHBIX COBMECTHBRIX DTKAYKSX CONGHBIX W NDECHBIX BOMA, B DEyNeTaTe KOTO-
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PbIX KOHTYP rPaHmlbl ConeHble — NpecHbie 8oLl MoXeT-GbITh YAePXaH B pas-
HOBeCHM. Y CNOBMEM COXPAHEHWA TAKOrD pPaBHOBECHA ABNAETCA NPaBMNbMbINA
noabop cooTHOWweHWA pacxoaos O ogHOBPEMEHHO OTKANMBAEMbLIX CONEHLIX W
NpecHbIX BOA, KOTOPbie MOryT GuiTe oMpefenedsl NPK 0AHOPOAHOM CTROEH MM
FOPHIOHTA B 33BHMCHMMOCTH OT COOTHOLWEHWA MOLWMHOCTEH NPECHLIX W CONeHbLIX
BOq ﬂ,.,'.;,/ﬂm a = m...p-"iﬂm pr @ NPH HEOAHOPOAHOM CTPOBHMW FOPM3IOHTA
D"ﬂ fQeon = {kmnp] [ lkm oo n) . BBMAY TOrO, 4TC MOWMHOCTL NPECHLIX BOA B
npouecce 3KCNNYaTauuK NOCTOAHHO GyaeT yMeHslWAaTeCA, CNEAYET NOCTOAHHO
BHOCHTE KOPPEKTYPE!I B COOTHOLUEH ME pacXogor ﬂnp"ﬂﬂu -

OnA Toro utobel NONYYMTs MAKCHMaNsHbIA 06beM NPecHOW BOALI M3 NWH-
361, HE WCTIOPTHE B8 KavecTBa, HeoOxXoguMa Xopowo NPoayMaHHan cHcTema
pasMelleH MA IKCANYaTaUMOHHLIX CKBIKWH M NPaBMNbHLIA, OCHOBAHHLIW Ha

NETOR HHE S FEHD O i r A4 = B F1H el [ed H P L L i O B X

BOA PEXUM WX IKCNNYATAUMW, KOTOPLWA CMOMET oBecneYMTs PaBHOMEPHOCTL
CTAMMBaHWA KOHTYpPa ConeHsIX BOA.

Janaum MayYeHWA pEXKHMa NOA3EMHLIX BOA B pakoHax sogosabopos, sano-
WeHHBIX Ha NHH38X NPECHBIX BOJ ¢ Y46TOM YKa3zaHHbix ocobeHHOCTEN, Cnenyio-
wwe: 1) onpeseneHue pa3MePOB NUTEHMA NMH3LI, 2) DUBHKA W NPOTrHO3 MaMe-
HEHMA XHMMWYECKOr O COCTAEA NOATEMHLIX BOJ B NPOUSCCE MX IKCNNYaTauMu;

3} oueHKa CKOROCTH CTArMBEHWA KOHTYDRA CONeHbIX BOA ¢ DOKOB RWHabL,

4) onpefenedve M KOPPEKTHPCBaHWME PAUMOHANEHOMO PEXKKMMA 3KCNNyaTaLuH
(Mamenenmne cooTHowewwA Q,,/Q.., B0 BpemeHn) C UenLio NOLAEPHEHMA
PABHOBECMA FPaHMULI Pa3flena CoNeHbIX W NPeCHbIX BOA CHMay; B} ycrawos-
Nede BENMAH KA H-HﬂrlﬂfETm'leMDﬂ NHH3LI HE COCE0HWE NWH3BI.

B cooTmeTcTEMM € 3TUMK 3aaa4aMK HabNIOAaTeneHY0 CETb LenecoobpasHo
NPOEKTWPOBATE B BWAE ABYX B3aMMHO NEPECeKalOWMXCA CTBOPOR KaK BAONL
ANWHHOW, TaK W BAONs KOPOTKOW OCW NWH3LI OT IKCMNYaTaUWoHHBIX CKBAKWH
W AD FPaH MWL NWH 361 N0 ABA-TPH KYCTA CKBAXKWH B KKAOM nyye (cM. puc, 2, x) .

[nA-OusH KW NEPEMBLLEH A KOHTYPa CONeHLIX BOA O BePTUKanU BypaT Hec-
KONLKO CKBAXWH € yCTAHORKOK DMUNLTPOR Ha PaiHeiX YPOBRHAX (B OCHOBaH MK
NWH3Ll, B CpeaHelt ee YacTH W B nogowee) . B palionax, rae nogcoc MmuHepanwao-
BaHHLIX BOA HawBones BepOATeH, KONWNECTBO HAONHAATENLHLIX CKBAMMH C
thMnLTPaMKM Ha pasHbIX YpoBHAX AonNKHO ObitTe yeenwdewo., B6nusu rpasuy
NWH3EI cKBaXWHEl oBopyaywTcea duneTpamu AnuHoi Ao 10 M, yTobel maYYnTL
M3MEHEHHA KOHTaKTa pasfena NPecHblX M CONEHbIX BOA BO BPEMeHW. 3a ero aw-
HAMMWKOW MOXHO HabnwaaTe reoduaMyecKuMm MeTodaMu (Hanpumep, © no-
MOWED peawcTHBUMETPMK) . OcobeHHO AeTanbHbIMKM YaCTbIMHM ACOMKHLI BbiTh
HabnaeH WA B PalioHe IKCNNYATAUMOHHLIX CKBEXMWH, BKNOYaA HabnoaeHua 3a
BoA0OTGOPOM NPECcHLIX M CONEBHLIX BOA, YPOBHAMMW NOA3EMHLIX BOA, NONOWe-
HWEM NMHMM DA3AeNna NPecHBIX W CONeHbIX NOAIEMHbLIX BOA. '

BOAO3AEOPHI BPAROHAX PAIBUTHUA TPEWWMHHO-KAPCTOBLIX BOA
OrPAHWHYEHHBIX CTPYKTYP W NOKANKW3I0OBAHHbIX BOAOCEOPHBIX
EACCEAHOB

Kapcrossie W-TP eULMHHO-KSPCTOBLI 8- DTAOMEHWA-KaK - FMADOreONOr MIECKan
cpena obnanawT uensim pAAcM cneuwdweckux ocobeHHoCTel, ONP RAENAKLWLNX
B CEBOW ovepeab CneuMHKY ryvaporeonor MeCKMX WCCNedoBaHWi B Lenom
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W MIyYeHWEe pEOKUMa NogIemHLIx Bog B yacTHoCTH. Cpeaw Haubonee eakHbIX
pCoBeHHOCTEN MOMHO BEIABNMTE CNeAYIOULME:

1. Hanwvve Hepeako BNOKOBOW CTPYKTYPbl BOAOHOCHBIX FOPWM3IOHTOS,
W30NWPOBaHRLIX APYr 0T APYra HeNPOMHUASMEIMK UK NONYNPOHHUASMEIMK
GapueDamu B NPefenaX reHeTHIeCKH OAHOTHNHLIX OTNOMEHHA DAHOrO BO3pac-

Ta, BhlASDHaHHbLIX Ade Ha BonsWwKX NNowagAX.

2. Peaxan thunbTpaUWOHHEA HEOAHOPOAHOCTs BOAOBMBLLEHWA Cpeabl Kak

B NNaMe, TaK u B paspese, obycnosnenHan NWTONOr0-PaUMANLHBIMM, TEKTOHH-
YeCKMMM, FreomopdoNor MECKMUMHK W Naneor uaporeonor HYECKWMK YCNOBHAMH
pervora. KoabdpuumeHTel uneTpauMM Nopoa Ha KOPOTKWX PACCTORHMAX MO-

ryT WaMEHATLCA B ABCATKW pa3, a B0A00TAaYa — 8 HECKONBKO pas,

3. Hawbonee ebicoKas 33BMCHMMOCTE pexuma, Danaxca W pecypcos nog-

—  36MHbIX-BOL 0T FMADOreonOr MY eCKOH -0bCTaHOBKMW, 3 OTCIOAS BLICOKAR AMHE-
MHYHOCTL PEXWMA, aKTHBHOCTL BOAOOOMeHa M HEDABHOMEPHOCTE NWTaHWA
NOA3ZEMHLIX BOA BO BREMEHW.

4. CnowHar NpOCTPAHCTREHHAA CTPYKTYPa UNLTPAUMOHHBEIX NOTOKOR,
NOAMMHAIOWMXCA B PasNWYHbIX CBOMX YaCTAX NAMWUHAPHOMY WK TypBynexrT-

HOMY 3aKOHY GWNBTPAUMH H XAPAKTEPMIYIOWMXCA HeynOpAAOYEHHOCTLID
dopMm (MIBMNMCTOCTLIO, MHOMOAPYCHOCTLIO, NEPENANaMM BLICOT — NOAIEMHbI-

M1 BOAONAAAMM, CHOHHOR UMDY NAUME, YepeloBaneM HENOPHBIX W Besna———————
NOPHBIX Y4Y3CTKOE hUNETRAUMH, HANKYMeM NOAZEMHBLIX PEryIHPYIOWMX pesep-

BYaDOB — NOA3IEMHLIX 036D U T, A4.) .

5. Cnomnan CrpyKTypa eMKOCTH BOADBMELLMOWER CPelbl, annPOKCHMK-
pyeman ABOAHON WNM TPOHHON NOpWUCTOCTBIO, TaK, Ha rpahuKax BpPeMeHHOro
NpOCNexMBaHWA NpM oGpaboTKe AaMHLIX OMLITHBIX OTKaYeK W DcoBeHHO Nno
KDMBLIM WCTOUlBHWA MOXHO 3adhukcuposate or AByx A0 cemu neperuwbos,
OTBEYEIULMY OCYLIEHWD PasnWIHBIX ND eMKOCTHEIM NapameTpaM 30H — Kpyn-

HbIX KaHanoe W Newep, KpPynHbIX TPelluH, KaBepH W 30H PAINOMOB, MelKux

M CPAAHUX TDAULWH, MUKDOTPAULHH 1 NDP.

6. HenoCTORHCTBO OCHOBHLIX PAacueTHbIX CWAPOreonoruYecKMx napamer-
POB BO BPEMEHM M WX MZMEHMYWBOCTH NOJ BAMAHMEM PA3NIMHOA XO3AWCTBEH-
HOW AEATENbLHOCTH. 3aTyxaHWe TPEeWMHOBATOCTH W 3aKapCcTOBaHHOCTH C ray-
Gr0N,

7. NMoebiwenHas CBA3L KAPCTORLIX BOJS C OKPYMAOUWEA CPEADHA, YTO Onpe-
AENAET, ¢ OAHOM CTOPOHLI, AKTHBHOE BAIMAHME M3MeHEHMI B Cpefe HA Noazem-
Hble BOAbI, HANDKMED Ha WX 3arPA3HEHMe, 4 C APYTOA — BOIAEACTEME MIMEHA-
HWMXCA M ugporeonor MeCcK X yCNOBHH Ha CPeAY, T. €. aKTHBW3aUW KapcToOBO-
cyhPOIMOHHBIX NPOUSCCOB, NPOBANDE 30MHON NOBEPXHOCTH U T. A. Takum 06-
pPasom, ANA KapCTOBLIX PaiOHOB OCOGEHHD TECHa CBA3bL MMAPOrBONOT HYECK MX
¥ MHXEHBDHO-T B0NOr MMECKUX NPOUECCOB.

MoxHO OTMETHTE W NOBLILUEHHYID XOIAWCTEEHHYID 3IHAYMMOCTL KApCTO-
BbiX BOA. |eCHaA CBA3b C WCTOYHMKAMW BOCTMONHEHWMA ONPEAeNAET BLICOKYIO
BOAOOGMNLHOCTE KADCTOBLIX BOAOHOCHLIX rOpMIoHTOB. B cBAZK € 3TvMm OHM
CNYHKAT NEPCNEKTHBHLIM MCTOYHMKOM BOgOCH2DWEHMA. JKCNNYATaUWOHHBIS
23Nacel NOA3EMHLIX BOA TaKWX MBCTOPOMABHUN (HOPMUDYHITCA NpEKae BCeTD
33 cyer eCTeCTBEHHLIX PEcYPCoB, T. €. MMTaHMA NOA3IEMHBLIX BOA, 3 TaKxe Ha
YHaCTKEX BIGUMOCBA3M MOBEPXHOCTHLIX M MOAIEMHLIX BOA B IHAMTENLHON
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MéDe 33 CYeT NpUBNeKaeMbiX MNOBEPXHOCTHLIX BOA. B oTaenwHbix cnyvasx,
HEaNpUMeEp B 3aMKHYThIX CTPYKTypax, CYUWECTBEHHbIM MOMEeT OKa3aTbCA W
cpaboTKa ecTECTBEHHHbLIX 3anacoe nodiemubix sod. Perynupyowan “eMKocTs"”
rOpM3IOHTA OKAaikiBASTCA 3IHAYMTENEHOW W B CAYYaRX, KOraa aKcnnyaTHpyembii
TP EWHHHO-KApCTOBLIA FOPHIOHT NEPEKPEIT PhLIXNLIMH TarKe 06BOAHEHHLIMK
OTNOMeHUAMU, Bce 3TH MCTOMHMKKM BOCNONHBHWA OUEHUTL NPU pasBeAKe Tpya-
HO, a no3Tomy ocobBaR ponk 3feck OTROAMTCA HEDMOABHWAM 33 PEKWMOM
noa3IeMHbIX BOA.
OcHOBHbIE 33484M MIYYBHHA PEKUMA TPEUMHHEIX M KEPCTOBLIX BOA B pad
oHax B0oA03abopoe mMoryTt GuiTh COpMyNMPOBaHLI CNeAylouwMM obpaizom:
1. Ouexa pasMepoe MAMTaHWA-TPOWMHHO-KAPCTORLIX BOM B BCTECTBENHbIX
YCNOBMAX 38aHHON MNK ONTUMAaNLRON oBecneyeHHOCTI.
2. HabmopeH A 3a pEKMMOM NOA3EMHBIX BOA B npouecce paloThl BOAD3E-
Bopa ANA yTOUHEHWA pacyeTHbIX NapaMeTpoB WNW 3MNUPHYECKMX 3aBUCHMOC-
Teit neOUTOB OT NOHWMMEHWA ANA OUSHKH 3aNacos NOA3IEMHLIX BOA W ONTHMM-
JAUMM PEHUME UX IKCNNYaTaUMH,
3. Yeranopnedue HanwuMA W CTeneqM rMAPaBNUYECKON CBA3SW NOAIEMHBIX
BOA C NDBEPXHOCTHLIMM BOAOTOKAMM M BOAOEMAM M.
4. Ycranoenene SMNMPMIECKHMM NYTeM BOSMOMHOCTH YBENMYeHHA BOADDT-
—G0opa sbille MHHUMANLHOrD NMTaRWA-33 CHeT cpaloTKM BMKOCTM FODMIOHTa B
ManoBOAHLIA MEPHMOA NPH rapaHTHPOBAHHOM BOCNONHEHWM CPabOTaHHLIX 3a-
nacoe B NOCNenyo WK MHOMOBOAMHLIH NEPUOA.
5. OueHKa M3MEHEHMA KaYecTea NOAIEMHLIX BOA BO BPEMEHM,
M3yuenmne ecTecTEBHHbIX PECYPCORB TPEUMWHHO-KaDCTOBLIX BOMA B Hanbo nbwen
Mepe TpeGyer KoMNNeKCHbLIX OUSHOK W NO3TOMY NPOU3BOAMTCA Ha OCHOBE:
a) HalnoaeHui 3a pOKWUMOM NOA3EMHLIX BOA NO CKB@KHHaEM; 6) nabnioaeHui
38 PEKUMOM NOAIEMHLIX BOA N0 MCTOUHMKEM; &) rHaponoriMeckix Habnwo-
AEHWA; ) NpOBeAEGHMA CHeErOMEPHLIX ChEMOK W BOAHOGaNaHCOBLIX MCCneao-
 maHuii
Amnnutyasl KonebaHuin YPOBHR TPEWWHHO-KAPDCTOBLIX 804 AOCTHrawT
Hepeako 10—25 m w Gonee. Yawe Bcero aTo KparKOBPEMEHHLI® W PelKMa
NoALeMLI W CMagkli, HO BCTPEYAINTCA TAKMEe W PaccpeADTOYEHHbIe BO BPEMeHW
KoneGanuAa ypoBHen. [inr uayyeHuAn ocoBeHHO AMHaAMMMHLIX Konebanuid ypos-
Helt HaBnioparensHble cKkBakwHel oBopyaylorca camonmcuamu. Onpeaenurs
TOYHO PAIMEPLI NUTEHWA BOAOHOCHOTD MOPWIOHTA TONBKOD NO BeNHYMHE amn-
AuTya KoneGaHWi YPOBHA nOA3eMHEIX BOA TPYAHO, TaK KakK ANA TpewHWHOBA-
ThiX M 33KAPCTOBAHHBLIX NOPOA YCTAHOBWMTL TOMHOD BENMYMHY BOAOOTASYHA ANA
30HbI KOneBGaHuié ypOBHeW NOA3EMHLIX BOA M A0 NAOWAAW HEBO3IMOMMO.
PacnpOCTpaHMTe 3TH AaHHLIE NPUMEHMTENBHO KO BCEW NNOWAAW He BCeraa BO3-
mowHO. lMostomy Takue pacueTbl MOryT PacCMarpMBATLCA MWL KakK npwb-
NHAEHHEIE W QOMKHBI KOPREeKTUDDBaTLCA Pa3nNMiHEIMKM HeldaBMCHMbIMKA CNOCO-
Bamu. ﬂ'pu OpraHH3auWn soaocHalxenrA nNyTeM KanTaxa MCTOYHWKOB onpeae
NABTCA BENWYMHI NUTAHMA BOAOHOCHOID NOPM3OHTa, KOTOpaA, KakK npaBuno,
v GepaTcA 3a OCHOBY 3KCANYaTAUWMOHHLIX 3aNaCOB NOA3eMHLIX BOA.
No _cymmapHomy  AeB KTy POAHMKOB MOKKO OUBHHTE Pa3MEDPbl- NUTIHKA
3aMKHYThIX CTPYKTYP M MIYYHTh 38KOHOMEDPHOCTH €70 HIMEHYMBOCTH KaK B Ce-
30HHOM, TaK W B MHOrONETHeM paspedg, 4TO NPW HaNUYWK perynupyouen
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EMKOCTH MOJEONWT ONPEAENWTE ONTHMAENbLHYH PacYeTHy OGeCneYyeHHOCTL
BOCNOMNHEeHMWA, T, . FapaHTUPOBaHHLINA BOCNONHeHem BogooThop (0 Yem Byner
CkasaHo Hke) . Paxwv nebUToB MCTOYHMKOB HEPEAKD XOpOWo Koppenupyer-
cA ¢ armocthepHeIMW ocaakami. Ha ocHOBSHWW 3TOH KOppEnAUWE KOpDTKWE
pAALI HabnioaeHwi 32 pexkuMmom NeSUTOE MNH YPOBHER NOAIEMHBIX BOA MOTYT
BbITh VANMHEHL! M N0 HAM BuIBpaHsl HeOBXOAHMBIE AaHHEI8 O NUTaHWK FOpH3OH-
1a. [anvbie pexwia e6UTOR MCTONHMKOB Yallle BCEro A3KT XapaKTepHCTHKY
MHHMMANEHEIX SHAYElIWA NUTaHWA BOAOHOCHOrD FOPUM30DHTA, Tax KaK yacTs pac-
XOAa noAgieMHbIX B804 NOMKMMO MCTOMHMKOB APEHWPYETCA HENOCPEACTBEHHD
B paqujﬂa CeTe, HCNAPRETCA, HEKOTOPAAR YECThL NMOAIEMHEIX BOA HE paslpyxaer-
CA B-peKH, 8 PHNLTPYETEH NOAPYCNOBEIM CTOKOM. JTH COCTaENAOLWWE paar-
PY3KM NOA3ZeMHbLIX BOA MOTyT GbiTh OUEHEHBI NO MaTepManam ruaponorvyec-

W HB0MoaeHHA W ananu3anM O0Wiero BOAHOrO 6ANaHCa MAYYaeMorn pamosa.
Benwumta nOA3IEMHOrD CTOKA, pa3rpysatouerocA HenoCcpeaCTeeHHD B pe-
KY, ONPEAenASTCA NO rMapOMeTpWHECK S CTBOpaM B NepHoALl 3UMHER W ner-
HEW MEBKEHM MNK ND PacyNeHeHuio rugporpaha pex. MMaponoruiecKkmue CTBOPLI
HeoBX0aMMD Pacnonararts Kak HWKe, Tax M Beilua yYacTKa BoAosabopa.
Habnwaerwe 38 peEKUMOM TpeluMHHO-KAPCTOBBIX BOA B npouecce paboTel
soaoszabopa ocofieHHo HeoBXOAWMO B TeX CNyYanXx, KOTAA TMADOAMHAEMMYeC-

KME-METOAL ANA PACYETOE —TANAcO B -aTHX B0 ND-YKEIAHHEIM B S Rp WM
Ham Henpuemnemebl, B Takux cnyyaAx AnA OUeHKMK 3anacoB NOAIEMHLIX BOA
TPEWMHOBATBIX M 3aK3DCTOBAHHLIX MACCMBOB MCNONLAYETCA MAAPABAWYECKHA
METOM, NOIBONAOLLMH IMNUD HYECKH OUBHMTL (N0 oNLITY IKCAAYaTauuu) onTu-
MansHeli gedur aog03300pa NpKH YCTAHOBUBLUEMCA PEXMMME DUNLTPaUMK. Mpu
NPHMEHEH M ANA OUEHKK 33N3C0B TPEWMHHO-KAPCTOBLIX BOA TFHADOAMHAMM-
YECKMX METOADB W METOQOB MOOenNMpoBaHWA HeobBXoaMMO WMETE B BWAY
BO3IMOWHOCTE W3MEHEHHA (THNETPAUWORAOA TROCOGHOCTH Nopoa B8 npouecce
aﬁcnnrmmun }"Bann'-lﬁ-ma npuﬂuuawu{:m nu:uﬁmm amunmu npw npuane-

Tﬁﬂﬂﬂd]dlﬂEHﬂHthE NPOUecChi. Haﬁnm.namml-laﬂ CETh B TAKMX CMy4YaAX Aomk-
Ha NOIBONWTL YTOMHATL NYTEM peluedun obpartHbix 3afa4 BOIMOMKHOE H3IMe-
HeHME pAacYeTHLIX napameTpos, NPOTHOIMPOBATE W3IMEHEHWA W YTYOMHATL Ha
3TOW DCHOBe 3KCNNYaTauWOHHLIE 3aNackl noaseMHLIX Bof. Mpu GeICTPOM CHK-
WEHMM YPOBHEH NOAIEMHLIX BOA B NPOUECCE 3KCNNYaTalni BOIMOMHO W 06-
PaTHOe ABNEHME — YMEHBLUEHME NPOHMUABMOCTH OTNOMEH WA 38 CYET 3ATYXEH WA
TPELWMHOBATOCTH M 38K3DCTOBAHHOCTK NOpoA ¢ FybuHoi.

B ceAsu © Tem 410 GonpuWHCTEO BOAO3a00p0E B paioHax pacnpocTpaHe-
HWA TPEUWMWHHO-KAPDCTOBRIX BOA 3aKNAALIBAKOTCA B OONMHEX pex, BaMHOD yCTa-
HOBWUTE CTeneHs FWAPDaBAHYECKON cBAIM BOAOHOCHOrO rFOPHM3OHTa C peKONA.
TpelwmHoBaToCTL W 33KapCTOBAHHOCTL NOPOA BONM3IW pPeK MaKCHUManbHe,
a cneaoBarTensHo, HUNLTPAUMOHHLIE CBOWCTEE NOPOA M YCNOBWA BOCNONHEHHA
3anacos GnaronpuATHel. OgHaKo anmMOBMA Mans!X pex Hepeaxo npeAacTaBne
MeHee NnPoHWUAEMbIMK NopodamK. Pasrpyaka TpewmnHHO-KaPCTOBLIX BOA NpO-
MCXOAMT 3MECH YEPE3 MCTOYHMKH W NEPETOKAHMEM HENOCPEACTBEHHO B PYCNo
pexku. MHorna HenocpeAcTeeHHaA Pa3rpyaxka NoAseMHbIX BOA B peKy MOMeT
OTCYTCTBOBATE eoobuie Mnu OCYLECTBNATLECA NAWE Hd OTAEMNBHBIX YYECTHKAX.
YcTanosuTs HanWYMe FMADEBNUMECKOR CBAIW B TaKWUX YCNOBHAX BRKHO, 4T00LI

OUEHMTL BOIMOMKHOCTL NPHBNEYeH WA PEYHLIX BOA K Bogo3abopy.
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Ouena ¥3MeHEHWA KadYecTea NOA3IEMHBIX BO4 BO BpEMeEHw Henocpeacr-
BoHHO CBA3EHA C OUEHKOW IKCNAYaTaUMOHMLIX 3anacoB noajemMuuix o, Kak
y¥Ee OTMEUanoCs BhILUE, TPEWHMHHLIE M KapcTOBble BOALI YACTO WMEOT XOpOo-
WYI0 CBAZE C AHEBHOK NOBEPXHOCTRIO. Hepenku cnyuaw HenocpencTeeHHOM
MHDNAWWKH NOBEPXHOCTHLIX BOJL B BOAOHOCHLIR rOpPWUIOHT. BOaMOMXHOCTL
JArpASHEHMA NOA3eMHLIX BOA B TaKHX yYCNOBMAX DYeBHAHA OCOBEHHO NpW pas-
BUTHH BOPOHKH 1ENDECCUMA B 30HY YPHAHWIMDOBAHHLIX NNOULaaSH.

3arpAsHeHHe NOAISMHLIX BOA MOXET NPOABMTECA TAKOKE NPU FWAPaBNWYEC
KO CBAIM NOAIEMHEIX BOA C Pexoi 33 CYeT NOATOKE IArPAIHEHHBIX pevHbIX
goa. CamMoovMUBHMA 3arpA3HEHHBIX BOJ B TPEWMHOBATEIX W 3aKaPCTOBAHHbIX
Nopoaax & oThHYKE OT PXNbIX NOPHUCTLIXN NOROA NPAKTHYECKW He NPOUCXD-
AWT, B CBA3W C yem Habmogexwn 3a pmumuu XMMUYECKOro W BaKTepwonoru-

308 UME ' 2 anavenue. Momumo storo,

SchnwaTaunﬁ KApPCTOBLIX BOA MOMET NDHUBECTH H K YBENWYEHMI0 WX ¥EeCTKOC:

TH, BKTHBM3AUMM KapCTOBLIX NPOUECCOB, NPOABNEHHID HOBLIX NPOBANOE 3eM-

HOW NOBEPXHOCTH. MeCTHKOCTe KAPCTOBLIX BOA AaWE B 8CTECTBEHHBIX YCNOBMAX

HepeaKo GuiBaeT NOBLIWEHHONW, GNHIKOW K NpeaenbHO AOMYCTHMBIM HOPMaM,

B cBAsK C yKa3zaHHLIMK BbilUE 334a4aMK B padDHax 3KCNNyaraumm Kapcyo-

BbIX BOA NPH PasMelledHWk HabnioaaTensHOM ceTH HeoBxoaMMO NPeAYCMOTPETL

— 3anoMexue HabnopaTenbHbiN- CKBAHMH-8 - PAHORE PA3BMTHA BOPOH KM Aenpec-

CHMM M 33 ee NpenenaMd — Ha NPHNErawlIMx BOAopasaenax, rae ocyllecTans-
eTCA NUTaHWEe BOAOHOCHOMO ropu3onTa. OanoBpesmedHo Cneayer OpraHuiosaTs
HabnogeHus 33 POOHMKAMMW, BRIXOAAUIMMM M3 IKCNNYATHPYEMOro M CBA3IAM-
HOro ¢ HAM BOAOGHOCHBIX rOPHM3IOHTOB, 8 TAKXKE 33 pAcXOAEMH NOBEPXHOCTHEIX
80A 8 padoHe soaosalopa. CotTaenTs TUNORBYID CXemy pasmeiuleHwa Habnwoaa-
TENnbHOW CETH AOBONLHO TPYAHO, TAK KaK B pasnMYMbIX ruaporecnor MYecKHx
YENOBUAX ~3AA8YM MIYIOHHA DOKMME DawaTECA Gy ayT no-pasHomy. CxemaTi-
YECKHI® mnad pasmewedud HabnoaartenbHeIX TOYeK B panole aoao3abopa,

_ pacnonOMeHHOrn 8 Aonude HeGOonbLloR PaKK W 3KCONYATURYIOLIEro TReL|MH-
HLIE MNK-KaDCTOBLIE BOALI, MPHUBENEH Ha PKHC. 2, 3.

Beuay TOrO 47O BOPOHKA ASNDecCHH Da3BHBAETCA HepasHOMEDHO B 3aBM-
CMMOCTH OT CTenedy TPeWMHOBATOCTH MNM 33aKapPCTOBAHHOCTM OTNOMEHMA,
BLG0p HanpaeneHmid HabmopatensHblX CTBOPOB AonMed BuiTh onpegened
XapaKTepoM 3TOW TPeWMHOBATOCTH. TakK, ANA CXeMbi, NPEACTABNEHHOW Ha
puc. 2, 3, OCHOBHLIM Hanpasney MeM Hanlonbled TPeUIWHOBATOCTH NOPOA A B-
nrRetcA cTeop |-, pacnonoenHbIA BAONb AONWHLI PEKK, FAE 3anN0MeHbl 3KC-
ANYaraynoHHbIe CKBZHWHLI W OCHOBHAA YacTh HabnoparenNbHeX, 3Qecs e 33
npeaenaMm BOPOHKMK AENDECCHA OpraHMEyIOTCA THAPONOrMMeCKKe CTBOPEI ANA
onpefeneHMA NOTepb PEYHOrO CTOKE B NPOLECCE SKCNYaTauMK H KanTupyIioTCA
AnA nabnioaeHwi MCTOYHKMKKW. Heckonbko meHblan, HO TakoKe CPaBHMTENLHO
BLICOK3A TPEeUWMHOBATOCT: BOAOBMELIANWMX NMOPOA XapaKTepHa ANA AONMH
NPMTOKOB, KOTOPLIE TAKOKE ABNAKITCA OCHOBHbIMM ydYacTKamMK hopMHpoBarMuA
janacoe noAlemAbix soA. Baons HawBonee THMNWYHOrO NPWTOKA, @ ECAM 37O
HeoBxoauMO, TO W BADNL ABYX-TPEX NPHTOKOB 33KnaabiBaeTcA BTOPOM CTBOD
=11, MexaypeyHbig NpOCTpaHcTBa co cnabodi TReUMHOBATOCTR MOrYT BbiTh
Takwe ocselwiedsl Halnwogarensktim creopom Ili—Ill, BuwGop wanpasneHwi
W uMcna WaBnopaTtensHelXx CTBOPOB AOMKeH BbiTh YBA3ER TaKOKe, HANpUMep,
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C OUBHKOW BOIMOMHLIX 33rPA3HEHWA NOAIEMHLIX BOA CO CTOPOHLI U3BECTHLIX
Oyaros 3arpAIHeHWs, ANA Pacyeta NapameTpos No KPHMBLIM MCTOWEHWA Ypos-
Hed u AeGuTOR POARMKOB, ANA NPOrHO3a AKTWBWIAUWK KAPCTOBLIX MpOlec-
COB B HaNPaBNBHHH 30HLI 33CTPOHKHM KU T. A,

fMpw MHOrOAPYCHOM CTPOEHMM KapCTOBOro Maccuea HabmopaTensHeie
CKBaMMHEI LenecooBpasHo 3aKnafsIBaTe Ha KaXAbii M3 APYCOB C Tém, YyTO0LI
M3YYUTL OCOGEHHOCTH AMHAMMKM KEpCTOBLIX BOA W MAMEHEHWH pexuma WX
XWMWYECKOr O COCTaBa NO BEPTHKANM,

HafmopgatensHan ceTs B 3aAMKHYTRIX CTDYKTYPaX, CNOMEHHLIX TPELMHHD-
Ka8pCTOBbIMM OTNOXKEHWAMM, 33KNAALIBAETCA ABYMA NEPECEKAOWHMMMCA B
ueHTpe sofo3labopa cTeopamu, OauH w3 HUX pasMeulaerca no NOToOKyY oT 06-
NacTw NuTa{uA A0 oBNacTH pairpyaku, a ADYroW NonepeK NOTOKa NDA3IBMHLIX
LD iG] AL R A i (L i il CUCALRED 00 il RN oY L 0 B S HTRT A S LIH T -
Ta CO CTPYKTYPOW 8 HMX 3aKNafbLIBaeTCA NO OAHOW CKEBAXWHE Ha KDKAOM Npo-
thune. PcccTOARMA MKy CKBIXKMHAMMK B CTBOpAaX MOMHO ONPEAenuTs pacye-
TOM AnNa cxemul '‘nnact-kpyr” wnu "nnacr-nonoca” no ®.M. Bouesepy c pac-
XONaMUK Ha rpadHule O =const 3 ycnoBuA, YToGbl NOHIDKEHHWA B CKEBKWHAX
oTnwianice Gonee vem Ha 0,305 m. Ecnuw pasrpyska noaszemMHbiXx BOA OCy-
WeCTBNAETCA POQHMKAMK, TO OpraHMayloTca HabGmofeduA 3a wx feGutamu,
—————Eenun e erpyKrypa-ApeHnpyertea Pexo, TO COIBOTCA TMAPOCTBOPE ANA HAG-———

NOfEHWA 38 PACXOAOM PEKM A0 e¢ BXDAa B CTPYKTYPY M Ha BbIXOJleé B8 W3
cTpykrypel (puc 2, u). MNpu ABYXCNORHOM CTPOEH MK BOAOCOAEPNKALLER TOMUK
Ha HKE&MALIW FOPMIOHT 3aKNafLIBHOTCA APYCHLIE HAGMOAATENLHEIE CKBRKMHLI,

BEOAO3ABOFLI B OBNACTH PAIEMTHUA MHOMONETHEMEPR3NLIX NOPOA

B oBnacTw pazBMTHA MHOTONETHEMEDINEIX NOPOZ Yalle BCErD BLIABNATCA
MECTODOM AEHHWA NOA3EMHLIX BOJ, NPMYpPOYEHHLIE! K CKBOJIHLIM Tanukawm,
—BAONL CPABHMTENLHO KPYAHLIX PaiC; K HAAMEPINOTHEIM - TaNbiM 30HaM, pac-———
NONOMEHHBIM NOA O3eDAMH WKW HEDONLLWKWM K peKaMK; K NOAMEDINOTHLIM B-
nam. CNnomHOCTs ruapOreonor mMecKux yCnoBMA TaKmX MECTOPOMAEHMA onpe-
ABNAETCA NepeMeHHOCTLIO BO BPEMEHM WX rPaHML 33 CHET CE30HHOrD CY)KeHWA W
PACLIMPEH WA TaNWKOBLIX 30H, NEpEMEpP3IaHMWeM peK W FpyHTOBLIX BOA, YTO
NPHBDAMT K WIMeHeHMO OB06WeHHLIX PaCYETHLIX NAPAMaTPDE M MPaHHYHLIX
YCAOBMA KaK B ECTECTBEHHLIX YCNOBMAX, TAK W 8 YCNOBWAX 3KCNNYaTaUWM,
B vakwx padoHax GsiBaeT CnOMHas ruapoxXmumMudeckan obOcTaHOBKAE, TaK KaK
B 3IWMHEE BPEMA B CBA3W C OTATHEM COMNEW W3 3aMep3aloLWMX BOJ M YBennye-
HHEM OONM Y4acTHA 8 OPMUPOBIHMK 3anacOB NOA3eMHLIX BOA raybuHHOro
CTOKAa NPOMCXOAMT yxyaweHWe coctasa aof. OCHOBHLIMK MCTOYHHKaMK top-
MHDOBAHMA IKCNNYATAUMOHHLIX 38NacOB NOAIEMHLIX BOJ B 30HaX CKBO3IHLIX
TANMKOBR W HaaAMEP3INOTHLIX 30HEX ABNAKTCA ECTECTBEHHBLIE 3anackl, BCTeCT-
BeHHLIE DECYPChl W NOATOK NOBEPXHOCTHLIX BOMA; & NOAMEPINOTHLIX BOAaX —

ECTECTAEHHLIE2 3dnackl, rN3aHLIK nﬁpnsnu YRpYTrwue,

MpwHuMne! pasMewedwA HabmopgaTensHOW CeTW B paioHax sopgo3zabopoer
3TOr O TWNA MECTOPDOM ABHUM AONMHLL YUMTEIBATE W CRieLNDMIKY MIYYeHWA penik-
M3 NOAIeMHLIX BOA, OnpeaenAeMyls OCOBeHHOCTAMM I HADOTeonor MYeCKuxX

YCNOBMA, PACCMOTDEHHYIO BhIWE [NA PAINUMMHLIX TUNOB MECTOPOMAEHMA,
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W cneuwduky PaioHOB mMHOroneTHemepsnsix nopofl. OcobeHHo BaxHbIM ane-
MeHToM HaimofeHwid CTaHOBWTCA 3/16Ck TeMNSPaTYpa BOAsI.

Ha6mogarensHan CeTe B CKBO3HBIX TANMKOBLIX 30HAX JaKNAALIBIETCA TAK
We, KEK ¥ B YIKUX PEYHbIX ADNMHAX C HeNpOHUUaeMbLiMK rpaHulamu. B nog-
MEP3N0THLIX Bofax HaGmofarensHad CeTh PasMEeWaeTcn Tak e, KK M B apTe-
3uaHckmx Daccewnax nnardopmMeHHoro TMNa ¢ y4eTom wnue Bes yvera nepere-
KaHuuwA. B HagmepanoTHeIX eopax HabmopaTensHan CeTe 3aKNAfLIBAETCA HeC-
KONsKUMKH CTEOPEMUW NONepeK TaneliX 30H MUHMMYM N0 NATL CKBANMMH B Kax-
ADM CYBOPE — OfHa B UeHTPe BoAo3abopa ¥ nNO ABe — Memay BoAo3a6opom M
rpaH#eA MHOTONETHEM BP3NLIX NOPOA, NpWHeM KpaiHue CikBaKHMHLI pacnonara-
wTcA BBNMIKW Hee, HabmogarensHble CKBaXMHL ADMKHLI BCKPLITL BCIO TONWY
TANOH 30HEI W BOWTH B MEPEMYI0 C TeM, YTODBL! MMETEL BOIMOMHOCTE YTOMHATEL

ANA NPOTrHO3HbIX DACYETOB WSMEHEHME rpaHMy OGBOHEHHOW TONWMK B NpOUec-
Ce 3KCNAYaTauMM B CE30HHOM W MHOrONETHeM paspese,

OCOBEHHOCTH PASMEWEHWA HABNMIOQATENBHOA CETH
HA CTAOMAX NPEABAPUTENLHOA K AETANBHORA PAZBEAKM

BoMbWMHCTBO OCHOBHLIX 38184 M3YYeHWA DEXUMA NOAIEMHLIX BOA HaCTa-

AnAX NPeABapHUTENEHOW W AETENLHOW PalBEAKH He OTNMYAIOTCA OT M3IN0MEHHLIX
BblLUE 38084 MIYYEHUA DSEKUMAE NOA3enMHbIX BOA B PaHOHaX AsWCTAVIOWMK BO-
Aoaabopos. JlanHbie HaBMOABHUA 33 PPKUMOM NOA3EMHbBIX BOJ TAKKE HWCNONb-
3yTCA 3f1eCk ANA: 1) OUEHKH BCEX BOSMOMHLIX MCTOMHMKOB (DOPMUPOBEHWA
IKCANYATAUMOHHLIX 38NACOB NOA3ZEMHEIX BOA (ecTecTBEHHBIX W NDMBNEKAEMbIX
PECYPCOB) u NPOrHO3a BOIMOMHOrD HIMBHEHWA BOCNONHEHMA NDM 3KCRNyara-
UMK nopzemMubIX BoA; 2] OnpefeneHns OCHOBHLIX PACHETHLIX NAPAMETDOB W
XaDAKTEPA MPAHWYHLIX YCNOBWIA, CTENeHW rUAPaBNWYECKOR CBAIW C PEKaIMM,
B3aMMOCBA3W BOAOHOCHLIX FOPHM3IOHTOB, T. €. HENWYHA NEePeTeKaHKA, 8CNK ATO

BOIMOMHO YCTAHOBWTL ONbITHEIMK OTKaYKaMW, WHBEPCHH POAHKKOB M T. A.;
3) BwIABNEHWMA XapaKTepa WIMeHeHWH BD BPEMEHW KaYeCTBa NOAIEMHLIX BOA.
Wceneposanna NUTaHMa M KayecTsa NOM3eMHbIX BOA 8 ECTECTBEHHLIX YC-
NOBWAX NPOBOAATCA B PerwoHansHOM nNaHe, 8 onpefenedA pacyeTHeIX napa-
METPOEB M MPaHUYHLIX YCNOBHA — HE yYaCTKax ONbITHO-DUNLTPaUMOHHLIX pabor.
Pasmellerne HabniogaTenuHoi cetv Ha ITMx y4acTkax nNpoBOAWTCA aHENDrWY-
HbiM 0Bpasom Kak M AnA BoA03afopos ¢ yYETOM THNa MecTopoxaerwd, Oava-
KO NpK 3TOM YYMTLIBAETCA MacluTal BOIMOMHOID BNHAHWA OTKaYeK, NPHHMK-
MEETCA BO BHUMAaHWe ¥ UenecooBpasHOCTL COXPaHeHMA 3TOW HaBMOAaTENbHOA
Cetu ANA Nocnefylolux HaGmofeHwid B npouecce paforel BoAozaGopa. AnA
W3YYEHWA NUTAHWMA W KAYECTRA NOA3EMHbLIX BOA HABMWAATENLHAA CeTL Ha Cria-
AHMH u3bICKauWA pomwHa BeiTe pasMelleda TakuM o6Gpasom, 4TOGLI NPK 3TOoMm
HWMETbh BOIMOMHOCTE OXSDAKTEPUIORETL BCe OCHOBHLIE BUALI W DA3HOBHOHOCTH
pPexuMa noazemMHbIX BOA B npeAenax sToro yvactka. OcofenHo BamHO 3IHATL
OCOGEHHOCTH PEXMME FPYHTOBLIX BOA, TAK KAK PEKUAM NOCNeaHux B 3aBWUCH-
MOCTH OT reonorWYecKoro W reoMopqonorMMeckKoro CTPOEHMA TepPUTODMHM,
&-Tarme O rnybuH 3aneranns VX YPOBHA L@We HE CPIBHWTENGEHD HEDONpLIAX
PACCTORHMAX MOXET MEHATLCA BECLME CyuwecTeeHHO. B HanopubIX Bogax,

Yi#HTLIBAA OrpaHMYSHHOCTL PA3MENODR YYSCTHA M3LICKAHME, TIKMUX CYULGCTRAN-
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HbIX MIMEHEHMIA B XapaKTepe PEXUMa NOAIEMHLIX BOJ, KAK Npasuno, He HaG-
mopaercA. MoaTomy B A3HHOM pazfene PacCMAaTPUBEOTCA NPUHUMNEI pPasme-
WeH A HabnoaaTensHOW CETH NULLL Ha FPYHTOBLIE BOAbI.

Ocxogran 380343 NPH PAIMELLEHHUH TIKOH CETH — OTPAIUTL BCE Pa3nooh-
pasve peXHMa rpyMTOBLIX BOA B8 NPeienax yyacTka wasickawuii, Ana aroro
HEOBXOAMMO NPOBECTU UAPOreONOrMMECKOe PalOHUPOBAHME TEPPUTOPMM
M3LICKAHMWIA ND yCnoewAM GOPMWPOBEHMA PEXMKME FPYHTOBBIX BOA MNM NO
OCHOBHLIM GaKTopam, onpegenAiuMm ocoBenHocTH pexuma W Banadca nog-
3e8MHEIX 204, K HUM OTHOCATCA: reonorduecRoe M reoMoponor uiecKoe cTpo-
eHUe TepPUTOPHK; rnyBuHbl 3aNeraHuA rpyHTOBLIX BOA OT NOBEPXHOCTH 3EMNH
(e MOWROCTE 30HBI 33PEUHA) ] NOYEEBHHBIA W PACTHTENERBIR NOKPOB pai-
OHa »u ap.

NUTONOT UYECKUM COCTAROM mnnaueuﬂnmux mpun W napn,n 30HbI aapauuh
(HanpuMep, panoHbI, CAOMEeHHbIE TECKAMM, CYrNHHKaMK, HIBECTHAKAMH H
raneyHuicami) . 3atem B MpeAenax KaKAOro NHTONOrMYECKOrO PaiOHa Bblae-
NAIOTCA NOAPaHOHBI, XapaKTePUIYIOLLMECA PasHooBpaskeiM reomopdonoruwec-
KHM cTDOSHMEM TeppMTOPMM, ONpeleNAKOWHMM B NPelenax TakuX TeppUTaD UM
PaznuyMMA BWAOE pPOKMME TPYyHTOBRLIX BOA. B GonbluMHCTEE paiDHOB MOryT

——————DbITh BStALNEHEI YETEIDE OCHOBHEIX BUIA DOKWMA TDYHTOBBIX BOA: MPWPRYREIH,
TePPacosbiil, CKNOHOBLIA W MExaypewHsin [21] .

B npesenax Kaxaoro M3 ebifieneHHbIX NOAPAHOHOB B CEON ONEPeAL Bbige-
NAKTCA y4aCTKH C HEOAWHAKDBOM rnyGMHOR 3aneraHKA FPYRTOBLIX BOA, ONpe-
Aenatowed paznwine B BanaHce rPyHTOBbLIX BOA W XaDAKTepPH3IYEMOW PasHO-
BMAHOCTAMM peumMa rpyHTOBbIX pOA. Hanpumep, 8 padoHax paCcnpocTpaHe-
HWUA MEKAYPEIHOrO U NPUPEYHOr O BHAA PEKUMA NPW MOWHOCTH 30HLI 33DalKK
AHEBHOW MOBEPXHOCTEIN, B PacxOAHON YacTH wx GanaHca mcnapexwe npeobna-

 A38T HAA OTTOKOM; NpM MOWHOCTH 30HbI aspaumm o7 0.6 Ao 4 ™ paxdm
FPYHTOBLIX BOA XaDAaKTepHUIYETCA XOTA W YETKOW, HO MEeHEee aKTHBHOW CBAILID
C AHEeRHOH NOBEPXHOCTLID, B PacXOAHOW vacTu GanaHca NOA3eMHLIX BOJ Ha
Bonbwied wacTi Teppuropun CCCP (32 uckniovenmem 2puamOi 30RLI) OTTOK
npeobianacT HaA WCNBPEHUEM: NPY MOWHOCTH SOHbI apauvu cebiwe 4 M pe-

HUM FDYHTOBLIX BOA X8PaKTepUlyeTcA cNaboi CBA3LID UNK DTCYTCTEHEM CBAIM
FPYHTOBbLIX BOA C AHEBHOW NOBEPXHOCTLIO, B PAaCXOAHOHW yacTW Ganavca wena-
PeHHE UMEET NDAYMHEHHOE 3HaY8H ME,

B paitoHax, rae pacnpoCTpaHed NpHPeYHbIA BMA PEXMME rDYHTOBLIX BOA,
TaKKe MOryT 6eiTh BhifENEHLI fABe PasHOBMAHOCTH DEKWMA: NOHMEHHBLIA W
NOANOpHLIA. He OcTaHaBNWBAACE HA AETANLHON XapPaKTEDHWCTHKE OTMEYBHHBIX
BUAOR PEKUMOB MPYHTORLIX BOJ, PacCMOTpeHHbIX B pagepabor [21, 22w ap.],
OTMETHM NWLLL, YTO pasmeliedve HabNOAATeNLHOW CETH Ha YYACTKE NPOEKTH-
pyemoro sonosabopa AOMKHO NPHIBOAMTECA MWL H3 OCHOBAHUW yKa3aHHOro
Bbille rMAPOrecnorMMecKOro padioRWPOBAHWA TEDPUTOPHKA NO YCNoBWAM hop-
MUDOBAHMA PEXMUMA FPYHTOBLIX BOA. TONBKO B 3TOM CNyYae MOMHO OC-
BETHTL BCE Pa3HOObpasve POHUME TPYHTOBLIX BOL HIY4YEEMOTO YHaCTKa U 40C-
Tarouso OBOCHOBAHHD OLEHMTE a:mcraeunm mnnnnmua 3anacos noasem:




MOM TPYHTOBbIX BOA MOryT 3KCTPanONMpOBaTLCHA B8 NPefenax yYYatTKOB C
OAHHAKOBLIM FEONOrMYECKHM, FeoMOopdoONOrMYECKUM W FMADOreonor MYECK MM
CTPOEHWEM,

B Kamaoom w3 eblABNEHHLIX Ha OCHDBAMMM TAKOro PaWOHMPOBaHWA ydacT-
KOB B OCHOBHOM [OCTATOMHO 33N0MMWTL MO DAHOW cKeaMuHe. B rex cnywanx,
Koraa TpeDYeTcA AETanbHO BLIACHWTL 3NeMeHTwl BanaHca rpyHTOBLIX BOA Ha
OTAeNEHLIX HaWDoNee XapaKTepHsIX W BAKHBIX Y4aCTKaX, KONMYECTBO CKBAKMH
CNefyer yYeallWYMThL ¢ Uensid MCNONLIOBAHMA AaHHLIX HADNABHMA ANA ONpeae-
NeHMA PaaMepOoB MHDMNLTPAUMM W MCNAPDEHMA OT rNyOuHLl 3aneraHMA YPOBHA
KaK OCHOBLI ANA NPOrHO38 BOSMOMHOIND M3IMEHEHWA BCTECTBEHHOrO NUTaHUA
nNoasemHbpIX 80A npu pabote soacsabopa OcobeNHOCTW paiMetleHHMA Habmo-
AATENbHEIX CKBAMKH NPW NPOBRAEHWM ONBITHLIX OTKAYEK NPUMEHUTENLHO K

NPOBEAeH A DNLITHLIX HCCNEAOBaH WA PacCMOTPEHLI B PARAS paﬁn-r [1.4, 9 uap. I
PASMEWEHME ONOPHOA PETHMOHANBHOA HABNWOATENBHOA CETH

B s3anaum pervoHansHOW HabnopatensHOW CETH BXOAMT WAYYEHME Mame-
HEHWH KONWMECTBA W KayecTea NOA3IEMHLIX BOA B PerMOHanLHOM Macwrabe

{8 Npefenax KpynHEIX BOAOXOIAWCTERHHEIX W NDHDOAHEIX PerwoHOB B Ue-
NAX NPOrHO38 3THX MIMEHEeHMWIl W NNAHWPOBAHMA MepD NO MX OXPAHE W pauMo-
HaNbHOMY WMCNONLIOBEHMI0 PECYPCOB NOA3EMHLIX BOA Ha pecnyGnuKaHckom
Whid Qae rocyaapcTBeHHOM yPOBHAX

JKCNNyaTauMs NOAIEMHLIX BOfl KaK KDPYNHLIMH BOAO3360DaMM, TaK W
MHOrOYHUCNEHHLIMW OMHOUHBIMK IKCNAYATAYHOHHLIMH CKBIMMHAMMW NPUBD-
AWT B DAAE PAHOHOER K PRrMOHANLHOMY CHIDKEHMIO YDOBHER NOA3eMMHLIX BOA.

~TaK, BOPOHKH AENpeccHi B palione BONODTNHES W3 IaXT W Kapbepos Kypcroit
Murumuuﬁ aﬂomanuu lKMA} nnn.maﬁnpon Kypeka, Epnﬂch:a T ,np',rru.ﬂ: ro-

.H.METB\I‘*DT H NOD3ITOMY NPOrHoz CHIFOWeH MA ]FpuEHEI"I noOzevHBIX BOO B 3TOM
padoHe BOZMOMEeH NHWL Ha OCHORE MOAENUPOBAHWMA BCErD PErvoHa B yenom.
PeruoHansHO® cHiDkerMe YpOBHe HANOPHLIX BOA B pe3ynbTaTe KaK paccpeno-
TOMBHHOW NO NNOWAAKW, TaKk M KOHUSHTDMDOBAHHOW aKCnNyaTauwu Habniofa-
eTCA B0 BCeW PAaBHMHHOW vacTM KpsiMckoro nonyoctpoga, 8 Mockoeckom
NedwdrpanckoM NpoMbILLINeHHbIX paitoHax. MHTescHeHOE MCNONLIOBAHKME NOA-
seMubiX 8oA B Tepeko-Kymekom u Apaparekom Baccelinax npuBeno K ToMmy,
HTO HEMMTENBHAA YACTL CAMOMINMBAOWMX CKBAKHH NDEKPATUNH MINME UNW
CHU3WNK ceoM pacxoasl. B pafone [oxBacca nogsemHble BOAR CAPEH MPOBAHBI
Ha ANOWAAX B COTHW ThICAY KBAAPATHBIX Kunometpos. CHiokenue yposHed
NOA3EMHLIX BOA HA KPYNHLIX BOA03860pax CTpadsl cocTasnAeT 2—-3 M B rog.
Bee Gombwime macutabbl npWHMMaeT 3arpASHEHME NOAIEMHLIX BOJ XO3ANCT-
BEHHOTO W NUTLEBOrO HAJHEYEHWA, ABN3A 3Ty BOAY HENDUrOAHOW NONHOCTLH
MNK YacTiHO. BnuavmMe pasnuuHON XO3ARCTBEHHOW AEATENLHOCTH Ha Ka4ecTBe
NOAIeMHEIX BOJA Takwe npuobpend pernwOHaneHbliA xapaxkTep. OcofenHo mac
COBbLIM 3arpASHMTENEM ABNAETCA CEMLCKOE XOIAWCTBO, WWPOKOE NpHMErieH he
B HOTOPOM Da3inMyYysbiX fﬂn&pﬂﬂﬂﬂ W AJOXHMWKEBTOE NDWBEND K JarpAZHeH WD
FPYHTOBLIX BOA HHTPATaAMM, MEALID, NECTUUMAAMH W OpYrUMK 3NeMEHTAMM HA
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OrPOMHBIX NAOWaARX. PacnpocTpaHeHHbBIMK CTanKk 38rpRIHEHMA NOA3EMHbLIX
BoA yrnesoaopofamw (HedTenpoayktamu, eHONaMM), CHHTETHYECKHMM
NOBEPXHOCTHO-aKTHBHBIMKW BewecTteamu (CMAB), 6GakrvepwansHoe 3arpaa-
Hexwe. B paiionax MWBOTHOBOAYECKMX KOMNNEKEOB OTMEYAIOTCA 38rPAIHEHUA
NOA3EMHBIX BOA HUTDATaMK, HUTPHTaMM, ammonuem. B paitionax kpynHeIx ro-
POADE W XMUMWYeCKMX NPEANDWATHNA, JarPAIHAWMX BO3AYX W WMEdLMX
HensBeKHLIE YTEMKH NPOMCTOKOB, NOA3IEMHLIE BOALI HE TONbKD 3ArPA3HEHLI
OTAENLHbIMK  CreUWdMIecKUMKM MHKDOKOMMNOHEHTAMUM, HO W YBenyiHBawT
CBONW MMHEDanu3aLmWio WHOTA3 HA NOPAROK, 3ABECe, KAK W B PaiOHaX ropHO-
nobelaatoiled NPOMBILLNEHHOCTH, B KONWMECTBaX MHOI'O BLILLE Np@aena gonyc-
Mo KortenTtpatime (A K] - momHo BCTPETHTE PTYTEH, UMHK, Melk; HWKENL,
XPOM, CEBHHAELW, OpraHuKy, Eup, rermnunupal-l MT. A.
Mavyerue : F =

MMEHHO B CBA3M C BOSMOMHOCTBH MCMONLIOBIHWA MNOAIEMHBIX BOA ANA NHTL-
eBbix Wengid. Moavomy perwoHansHan onopHan HabniopaTerbHan CeTh ADMKHA
He TONLKO OXaDaKTePHIOBATE M3IMEHeHWe PecypCcOB NOAIeMHBIX BOA B pario-
HaNLHOM NNaHe C YYeTOM BCEH BOAOXOIAKCTEEHHOW AEATENBHOCTH, HO M H3Y-
WHTb MIMBHEHMA WX KAYECTEA.

Mnovuocrs perwoxansHol cetw pomkua Geite Tawoil, utobbt oHa Beina &

cocToARMK_OBecNeY T NOCTPORH HE PErHOHaNbHEI MATEMATHYECKUX MOENEHA

coanasaeMblX ANA OUBHKMW COCTOAHMA W NPOrHO3a MIMEHEHWH KONnwyecTea M
KaYecTea NOAIEMHLIX BOJ BO BOEMEHM B LENAX YNpaBneHuA umu. B yacTHOCTH,
TAKAA Cere AOMKHA OXapaKTepu3oeaTk: 1) ecrecTeeHHbld OHOBLIA pexuMm
8 pervoHe; 2) BNMAHKE HA BOAMBLIK M CONeEsoW GanaHc BCeX OCHOBHLIX BOAD-
XOIARCTBEHHLIX MEPONPMATHIA B peruone (coafaHwe BOROXPaHWNHW, BOAO-
ot6op, BOAOOTAME, OpPOLWEHKWE W OCylWweH e, ypBanusauna, XMMHIAUWA censt
KOFO- X03ARCTBA, MePONPHUATHA, CBAIAHHLIE € NepedPOCKON €TDKa, W T. A.).

B saevcumocT ot storo HabnwparensHaR CEeTe AONMHKHA AaTe CBEABHWA:

1) © 30H8NLHEIX YepTaX pexuma NoA3eMHbLIX BOA; 2] O pervoHanbHbIX Wame-
HEHMAX pEKMME B NpeAenax KpynHoh sogoctoproi nnowaaw — hubo B npeae-
nax Kakoro-to apreawaHckoro GacceidHa e uenom, nubo B npegenax soaochop-
HOro GacceiiHa KaKol-TO KPYNHOM pexk; 3] 0 NOKaNLHBIX HIMEHEHURAX POKH:
Ma NDA3EMHbLIX BOA B PAHOHAX OTAENLHLIX BOAOXOIAMCTBEHHLIX MEDONPUATHA.

JoHansHbie 4ePThl PEKWME NOA3EMHLIX BOA MOTrYT BbiTe NONYYeHs! NpEXaE
BCErO NO FPYHTOBLIM BOAam. HaBmoparensHan ceTe 346Ck NNaHMDYETCA Ha o
HOBE FMAPOreonNorvMYecKoro PanoHWPOBaHWA TEPPHUTOPHIA NO YenoBuAm Gop-
MUDOBaHMA pexuma nogsemusix 8oa [21 v ap.] . HaBmoparensusie ckBRKWHEI
33aKNaALIB3OTCA 8 BWAe CTBOPOR OT BOAOPa3AENCE K AONMHAM B 33BEf0MO
ECTECTBEHHLIX YCNOBUAX MHUHAMYM NO OAHOW CKBAKHHE B Npaaenax Kawaoro
reoMophonor MecKoro SNEMeHTa, KaMaoro ruApOrecnorMyeckoro paoMa,
KEMAOW ruaporaonorwieckor obnactm ¢ knumaTHdeckKol 20MBl  (ec
N4 W3ydaemblid Gaccei OXBaTLIBAET HECKONBKO Takux 3oH) . B npegenax ogHo-
THAHLIX B reoNOruYecKoM W reoMopdonoruieckom DTHOWEHWH paHoHOB Hab-
MOAATENbHLIE CKBAMMHLI J3KNAALIBAOTCA Ha YYaCTKaxX C PasnM4HONR rayGuHOoMR
A0 BOALI B MHTepeanax: Ao 1; o1 10 4; Gomee 4 M.

Maporeonorwieckue oDNAcTH BLIABNRIOTCA ND CTENEHW APEHMPOBAHHOCTH
TEPPUTODHMA, onpeaensemon rnyGMHON ape3a peyHON CeTK ¥ rYCTOTOW pacyne-
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HerHocTH pencetda. Mo 3TuM nokasarenAM BLIAENAIOTCA CHMBHO PECYNEHEHHbIR
(rny6uHa Bpesa Gonee 200 M U pacunexeHHocTs ceeiwe 0,9 kKm/km?), pac-
uneHexHsie (8pes 50—200 m u pacunenentocts 0,3—0,9 km/km?) u cnabo pac-
uneHeHHble 06nacTy{Bpes meHee 50 m-u pacunenedHocTs menes 0,3 kmlkm? ).
MNpu pafionwpoBakuKU TEPPUTOPHA NO reoNOTHYECKOMY CTPOEHWO BO3IMOMHE
CNEAYIOWAA FPYNNUPOBKA NOPOA NO NUTONORMueckKom cocraey: 1) neckw,
rpaBuit, ranevHuK; 2) cynecu, cyrnMHKK, NeCYaHO-TNUHMUCTLIE W NBCCOBLIe DT-
noMeHUA; 3) MIBECTHAKM, AONOMMKTEI, MEprenu; 4) U3BepHEHHO-BYNKaHHUEC-
kue 0BpasosanuA [naesl, Tydel) ; B) KpucTannuuecKue MIBepIKEHHBIE W METa-
MoptHIoBEHHbIE 0BDAI0BAHKA.
Mpw-AByx- W TPEXCAOHKOM CTPOEHMM BOAOHOCHEIX FOpH3OHTOB Habmona-
TeNbHBA CoTe 38KNa4bIBAETCA B BMOE KyCTOB APYCHO pPacnOnOMeHHbIX CKBa-
MM HA K&WALIE M3 NpOCNOeB
OnA perwoHansHoOl XapaKTepMCTUKKW pEXMMa NOg3eMHelx BoA Bogocbop-
HOro BacceitHa He0BX0AMMO CTPEMUTECA OXApaKTepHIoeaTe OTAENLHLIE Ero 30-
Hbl C CYWIECTBEHHO pasnMiHbIMK PUNLTPALHMOHHBIMKM CBORCTBAMM, a8 TakHe pe-
WHM NOAZEMHBIX BOA B PRIMOHE rMapaenuyeckux rpaHuy Gacceina. O6Ge yeno-
BMA OTBEHAIOT TpebGoBaHMAM NOCTpOeHMA Moasnu Bacceitna, [lnA pasmeuieHwA
HabmoaaTensHLIX TOYEK B COOTBETCTBMM C pasHooBpasuem duUnbTPaUHOHHBIX
- cBoWcTe moaenpyemoro BaccedHa MOryT GbiTh WCNONbLIOEAHLI CYWECTBYIO-
WHe KapTel BogonposoAMmOCTM. KoxAaa soHa ¢ onpefenesHol rpafauMed
BOAONPOBOAMMOCTH BOM¥Ha GbiTh OXaPaKTEpHIOBAHE MMHMUMYM OAHO#H Habno-
AATENLHOR TOMKDHA, 8 NPH COWHPHEIX NNOWAARX C DAHOTHNHOM BOAONPOBDAK:
MOCTbIO ~ HECKONbKMMH CKBENWHAMMW. ITO HeoGXOAMMO ANA NONYYEHWUA WH-
GopMayMM O peruoHanbHbiX OCOBEHHOCTAX W3MEHEHMWA YPOBHEW W KauecTaa
nNoAieMHbIX BOA NOA BAMAHMEM XO3ARCTREEHHOW ASATENLHOCTH YenOBeKa, OCO-
“GeHHOCTAX MIHTEHMA NOAIEMHLIX BOA M YCNOBMAX BIAUMOCBRIHN BOLOHOCHbIX -
FOPUIOHTOR MO NNoWaan. BaaumocBA3bs BOAOHOCHLIX MOPHMSOHTOB C NPOHMUAe-
_ Memd 4 cnabonpoHMiaeMEIMY FUADABNMMECKMMA TPaHUUAMM DUSHMBAETCA
KOPOTKHUMHW CTBOPaMM M2 ABYX-YEThIPEX CKBAKHH NEPNEHAWMKYNAPHO K rPpaHu-
uam. ¥ rpasidl € pexamu, KMeoWWMK COBepLIBHRbIN BPe3, AOCTATONHD MMETh
ABe CKBHKUHEI — 0AHY BONMaKW ypesa, a etopyw Ha pacctoAaduMd B0—100 m.
MNpW HecomepleHHOM Bpe3e PEKW CNEAYET JaN0KHTe eWe ABe CKBIKMHEl — 33
pexoil na pacctoAHMy 50 M u a6nusu ypesa. Y rpasuy ¢ HenpoHHuaemeIMK OT-
' NOMEHUAMM ADCTATOYHO WMEThH ABE CKBIKWHb — DARY BBNUIN rparuusl, apy-
ryw — Ha paccroAarun 100 m o7 Hee, Mpu HanWI MK NOAYNPOHKUUAEMON MPaH MUk
(c Metes O6BOAHEHHLIMHK OTNOMEHHAMM) CNEAYET PAIMECTMTL elLe QAHY CKBa-
MUHY Ha paccToAaHdKM S50—100 m OT 3TONH rpakKLel B MEeHee NPOHMUABMBIX OTNO-
wernuAax., M3-3a HenabexHOR NNaHOBON HEOAHODOAHOCTH CTROSHMHA NOTOKE NOA-
3eMHeIX Bog Ha Bonbwux peruoHax HabnopartentHas ceTe 3jece NONy4aeTcA
HanpasnexHo pa3bpocalHon No nnowaa. OaraKo 3Ta pa3bpocaqHOCTs AOMKHA
6LITh YNOPAAOYEHHON, 7. €. CrYWEHWA CeTH A0MKHLI BbITE HA YYaCTKaX CNOMMHBIX
M MepemMexHeIX B NNadte W BO BPeMEHM NOTOKOB, B 30HaxX Hawbonee YyBCTBM-
TenbHbIX HAMEHEHWA B ypoeHAXx (Hanpwmep, eBnkan Boaoaabopa, pexu) . Ana
nonyyeqMAa AeTankHoi mudopmMauwy o0 GanaHce NDA3ZEMHLIX BOJA HA YYBCTKAX
¢ pagMantHbiM MM NEpeMEHHLIM BO BPEMEHWM HanpaeneHvem notoka HabBnwo-
OATeNbHbIE CKEDKMHLI A0MKHELI PAIMELLATECA B BME NDAMOYrONbHUKE, Tpane-
UMK MAKW KpecTa.
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B perwoHansHYIo ONOPHYHD CeTk AOMKHA BuiTh BKNKWYEHA YaCTk CATH, 33KNA-
AbIEaEMOR Ha Boaon3abopax, B TOM 4Yucne B ueHTpe sogosabopos, M No ABe
CKBDKMHBI M3 OCHOBHBIX CTBOPOB 33 npeaenamd "Gonbworo konogua”. fo-
NONHKTENEHO 33KNARLIBAKNTCA OAHA-ABE CKBDKMHB MExAy BOAOIabopaMH ANA
OUEHKW WX BIAWMOABACTEMA, Taxum oGpazoM, permOHANLHan ONOPHaA CeTk
GyneT BKMOYaTE CKESMMHLI H3 ECTECTEEHHLIH, cnabo W CHNLHO HBDYLLIEHHLIH
PEKIMb,

AnA w3yveHHA PacnpoCTPEHEHWA 3arpASHeHWi B HanpasneHnu sogosabo-
POB OT K&KAOrO WCTOMHWKE 3arpAsHeHWA (npoMblilwneHHbId obbeKT, MusorT-
HOBOAYECKWA KOMMMEKE, HACENEeHHbIW NYHKT, c6pOC WKW 3aXOPOHEHWE NPOM-
CTOKOB, NONA QUABTPALIMM, XBOCTO ¥ LLNAMOXPAHMAMILE M T. A.) COOPYMAaETCA
t:Tnup CKBEMMH, BCMM MaKCAMAaNLHO nnamnmﬂua pmu'er BDEMA nnn'rﬂrn-

,PEEDTH nﬂ.u.nsaﬁupnu Ecnu MeTONHMK K :arpnﬂﬂeuuﬂ HaXOAATCA BHE BOPOHOK
Aenpeccuu, TO CTEOPL! W3 ABYX-TPEX CKBAMMH ODUEHTHRYIOTCA OT HMX BHU3 NO
NOTOKY ANA KOHTPONA PAcnpPOCTPAHEHWA Pa3BHTHMA 3arpAZHeHnid. PacctoanuA
MEKAY CKBAKHHAMW KODPEKTHMRDYWTCA PACYETHEIMHA CHKOPOCTAMM NpOABMHE-
MUA poHTa 3arpAsHenil, CkBdHWHEI 3aKNaALBATCA B 30HAX MNOBLILLEHHON
NPOHUUAEMOCTH. AHanNoruiHuIM O6pasoM pasMewsiTCA CTBOPB CKBHKWH W

NP BOIMOKHOM NOATArMEAHMM K B0A03a60opaM HEKOHAWUHOHHEIX NPHUPOAHBI
BOA MaK B HAMNOPHLIX, Tak ¥ B BeananopHbIX YCNOBUAX,

Mo pavmem B.M. FonepBepra, ckOpocTH OBMKEHUA 3arPAIHEHHLIX BOA
WIMEHRIOTCA oT gecAatkoe ao 300 m/roa. Noatomy paccToRHKA MEXayY CKBA-
WMUHAMW B TAKWX perwvoHansHeix cTeopax npwmapHo 0,3—0,5 km, Konuvecteo
CKBIKWMH B npouecce HalnwaeHWA 3a npoaswxedwem $POHTE 3arpasHeHmi
HapALUMBARTCA.

Habmogenwa 33 NogIeMHBIMK BOAAMK AONONHAKTCA A8HHbBIMY Habnwope-
HAR 33 POKUMOM NOBEPXHOCTHBIX 8OO, atMocdepsl W NOYEEHHOW BNarv, T. 6.

— OHW AoMkHe GeiTe COCTaBHON YacTeo obuled cucTemsr Habmogetnit 3a nprpon-
HO# cpenoit. HawBonee CcoBeDLEHHbI® PErvMOHBMLHBIE MOABNHM YYWTLIBAIOT
B3dWMOCBA3L BCEX ITHUX 3INEeMEHTOB. Enrpn::u YOpapneHMA BOAHLIMK pDeCYp-
CamM K TEKHE PELLIGOTCA B MX BIaUMOCBA3N.

Mnaps 3

OCOBEHHOCTH NPOU3BOACTBA ¥ NEPBUYHONW OBEPABOTKH
PE3YNLTATOB HABNOAEHHA 3A PEXHMOM NOAIEMHLIX BOA
B CBA3W C UX IKCNNYATAUMER

HabnioneHwa 3a pexumoM NoaIeMHBIX BOA B CBA3ZKW C WX IKCNNYaTaWMEN
ABNAKTCA OAHHMM W3 FNABHBIX KOMNOHeHTORB o6Wed cucTemel HabnoaeHwid 3a
OKPYyME0LLeA CPeAod, rne nogaemHbie BOAL ABAAIOTCA 3NEMEHTOM W ruapo-
cheper v nuroctepsr, MNoaroMy B KoMnnexce HaGmogeH i, HeoBXoaMMBIX ANA
MayyeH MR BnuAMKA Boaoorbopa NoA3erHLIX BO4 Ha CPEaY, AOMKHEl BXOAUTE
HabmofBHMA 33 MMAPOAMHEMHYECKMM DEMHMOM YPOBHEH, HaNopoB W Pactxo-
A0B NOA3IEMHEIX BOA, FUAPDOXMMUYECKMM DexMMOM B 30He Boaoilabopa, pas-
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BUTHEM 3arpAIHeHnil NOAIEMHbIX BOA, reOTEMNEPATYPHLIM DEXMUMOM NOAIEM-
HbIX BOA W NOPOA, 33 PEKWMOM IKCNNYaTAUWKW NOAIEMHBLIX BOA, 8 TaKIKe 3a
COCTOAHMEM OKpyXawulei cpefsl, CywecTeenHoe SHAYEHWE B NOMYYeHWW Ka-
YECTEEHHOW WHODMAUWMK O DEKMME NoAIeMHBIX BOA MMEeT KA4ecTBO TEXHW-
YECKOro COCTORHWA HaDMOAATENEHOHW CETH, KOTOPOE TAKMKE AOMKHO NEpWoLW-

YecK W KOHTPOMUPOBATLCA.

Y Kazanuslid xoMnnake HaBMOgeHUA NDHHUWNWANBHO BAMEH W MOMET ObITh
BKNOYEH B COCTaR BCeX KaTeropuit HabMoaaTensHOW CeTH — KOHTPONBHOWR,
CNeyvnaNMIMpoBRaHHON, ONOPOW KMIONEBOH W perwoHanbHo#W. Opnaxo Habmope-
HWA HA Pa3HbiX KATErOPHAX CETH MOTYT NPOBOAWTLCA NO PazNMYHeIM Npor-
paMMam.-TaK, H3- KOHTPONLHOH CETH-B-MHH WM aNbHO HEOBXOAUMEI-IKOMNNEKE
HabnwoaeHwid BXORAT HabnogeHuAa 33 POKMMOM BOAOOTGOpA, YPOBHEH W Ka-
YeCTEOM BOA B MPOLBCCE IKCNAYATAUWM, 8 TAKOKE 38 TEXHHYECK UM COCTOAHWEM
cetn. B KoMnnexe HabniogeHin cneuHanu3 mpoBaHHOW CETW BXOAAT W3aYYeHWE
PEKAME YPOBHEA NOAIEMHBIX BOA W AeOUTOB DOAHMKOB B ECTECTEBEHHBIX M
HBPYILEHHBIX YCMOBUAX, MIYYEBHUE KAYECTBA NOAIEMHLIX BOL B ECTECTBAMHBIX
YCNOBMAX B 30HE BOIMOXHOrO BAWAHMA BORO336opa, B NPoOUSCCE ONBITHLIX
peboT w 33 nepwoa IKcnNyaTauwu Boao3abopa, a Taroke HabNOABHKA 33 peXK-
MOM nﬁAﬂGTﬁﬂpa MPW NepeoleHKe 3anacoB NoOAIEMHLIX BOA NO AEHCTBYHOLIMM
Habmopedwil gonmed GeiTh NOMHEIM ¢ 06OCHOBAHWEM BOIMOXKHOIO Ero Cokpa-
uweHuA B CNyyae HeuenecoobpasHocT NPOBEASGHWA TOFO WK MHOTO BUAA paborT,

PaccMoTpum 0cOBGeHHOCTH NPOBEAGHMA YKaZAHHBIX BWAOER HaBMIOLEHWIlL

WIYYEHHUE FTMAPOAMHAMMYECKOO PEXHMA NOA3IEMHLIX BOA

Moa ruApOAMMAMMHECKMM DEKUMOM NOZIeMHEIX BOJ NOMMMAEETCA nNose-
AeHWE BO BDEMEHW YDOBHER rPYHTOBRIX M HANOPHLIX BOA W AeGUTOB POAHWKOE.

OcobeHHOCTY NPOM3IBOACTRA HAG MO AeHWA 38 DEKMMOM YpoRHA (wiw Hano-
poOB) NOAZEMHLIX BOA JAKMIOYAIOTCA B CAEAYIOLLEM.

1. Peokwm nofsemubiX BOA B paioHax BoA03a60POB OTAWYAETCA BLICOKOM
AWHAMMMHOCTRI0 M ONPEAeNACTCA HE TONMLKD BCTECTEBEHHBIMK DE@KUMoobpazyio-
wwmy HaxKTopamm, HO W FRaBHBIM obpazoM pekumom sopocoTbopa. BogooT-
60p no pazNuixbIM NpwuywuHam GelBaeT HepaBHOMepHEIM. OH MOMeET pesKo coK-
PAlLATLEA B HOYHBIE yatkl, B BOCKDECHBIE W OCOBEMHO B NPasAHWIHBIE AHM,
8 TaKKe B Nepuoakl PEMOHTE MAW NpodUNAKTHKK HacocHoro obopyaoBaHMA,
B neTHue mecAusl BogooTEOP Hepefko BOIPACTAET, 2 B IUMHME COKPALLAETCA,
HO BMECTE C TEM PAIMEPEI ero w3 roaa e rog pacTyt. Bee ato npeaonpenenaer
MCKMIOYMTNIbHYI0O AWHEMMMHOCTE YPORHEH MOA3ZeMHEIX BOR, ocobeHHO B UBHT-
paneHbIX 4YacTAX B0A03860pOA, KOTOPAA NOCTENEHHO CriAAMWBAETCA NO Mepe
YAANeHWA OT UEHTPA BOPOHKKM aenpectun (puc. 4, 8) .

HabnopeHur 33 peskuMoM YPOBHEH NOAIEMHLIX BOA B TAKUX YCNOBWAX
ACNHKHEI GBbITh 4aCTLIMK, @ NPW BO3MOXHOCTH ADKE HenpephiBHbIMW. OCTaHOE-
KW B paboTe BOgo3abopa, peakve COKPALLEHHA wiW yBeNwyedwd BoaooTGopa
AT BOIMOMHOCTL MCNONL30BATE AaHHEIE HabMmopeuwi 33 pEKWMONM BOCCTA-
HOBMEHWA MNW CHWHEHWA YPOBHA NOAIEMHLIX BOA ANA ONPEACNEHHA [ WADOreo-
norwvecKux napamMeTpoe nnacta. [nA npowseofcTEa TaxKux HabMogeHwi

51



I 9
8
- 2% é 7
ars g ;
=5 i ;
-8 < 2
gt'ﬁiﬁ g 4 5
hg-m f i §
gg_,ﬁ :’w‘ W ViR X n
E P

vioothe
£

{
p.
ypolue
. M
LTV -

7 [ liw] W D e e | (X L

F\J\/

M Bmlp § 11 CF BaxfwBnlp ¢ 11 0F Boex
Awu nedenu

Dm0,
L=, Y

Puc. 4. Mpadisicn rHADOANHEMNNBCKOrD PEsMME NOATOMKLIX BOA B paitowe Ropnosalopon.
8— (10— MEpe— YAARSHWA DT UHTPA BoR060pa (caapxy BHuIl; & =~ BHyTRHrOAOBOR

PEXMM YPOBHEA B DRINMYHBIX YCNIOBAAX, & — DEXHM YPOBHEH B Té4eHMe weaenn. I — 6 —
THNBI PEKMMOE NOAZSMHBIX BOA, XapakTepHee anA: T — apTeaaHcKux GaccedHoB nNAaT-
BOpPMEHHOTD THNE, SAMKHYTHMX KOTNOGMH W WIONWPOBEHHEIX nepeyrnyfnedHsx Aonuw;
2 — To We, B ANA NKHI NPECHBIX BOA C OTCYTCTEHEM NUTAHWUA; J — apTeauaHcmny Gacceii-
HOE NNaThOopM W MEXTOPHLIX BRAAHK ¢ NeDETAKENMEM W3 MPYHTOSRIX BOA WNH NDHENE4E-
HENEM BO4 WY OBNACTER NMTEHWA, NOAOIEDHLIX HAAMEDANOTHIX TANWKOS, JAMKHYTBIX
CTRPYKTYD TRHUMHMO-KADCTOALIX BOA, NMWHI NPECHLIX BOA C HANHYHEM CEIOHHOMD NHTAHMA,
NEAHWKOBBIX OTHOWEHWA; 4 — DEUNLIX QOMHH BTOPOTO M TPETHErO THNOE, MECTODOMAEHMA

Tpamunuu-bcnpnfuau: BOA C HANWYHEM DETYNHDYIOWESH EMKOCTH] = pEYHRIX ACNHH
nepacro THNa:; § — MECTOPOW ABHME TP WHHO-KAPCTOBLIA BOA NpH OTCYTCTEWM pErynu-
Py aR e EOCTH

uenecoobpasHee WCNONLIOBATE CAMONMCULI, 0GECNeYWBADUME HeNPEPLIBHYID
PErHCTDAUMD YPOBHEH W nO3BONAKWMe GONee KaYeCTBEMHO AHANWM3IMPOBATL
pexum paborel sogosabopa. NpumeHenwe HEKOTOPLIX METOLOB ONpeaenseH uA
FMAPOreonorwiecKux napaMerpoB (Hanpwmep, no GapomeTpwieckoi adbex-
THBHOCTH, NO "'Touxe neperwba’’ v Ap.) NPaKTHMYECKM HEBO3IMOXKHO Be3 Henpe-
PbIBHOMW 3aNKMcH KONeGaHM YPOBHA NOAIEMHLIX BOA.

2. Cpoxw HaBmiaeHuid 38 peKUMOM YPOBHA NOA3IEMHLIX BOA B TeX Ycno-
euAx, Koraa vabmoparensHan cete He oBOpYAOBaHA CAMONMMUCUAMMK, AOMMHE
BkITh YBA38HLI € 3AKOHOMEPHOCTAMM HOPMUMPOBAHKA PEKMMA NOAIEMHLIX BOA
B ycnoewax soposabopa. Ha puc. 4, 6 npueeaeHsl rpathuiu, XapaKyepuayio-
WX WECTs THUMOB PEKHMa YPOBHeH NOL3IEMHLIX BOA, B TOW MNKU MHOK (OpMe
NPOABNAICLLMECA NPAKTHYECKW Ha BCex sBono3abopax.

Mepebld THN pexumMa NOA3EMHLIX BOA XapakTepeH ANA 3aKppiToro ap-
TeavaHckoro GacceitHa MPW OTCYTCTEHW NEPETEKAHWA B YCROBWAX HEOrPaHu-
HEHHOFD NN3CTa CO 3HAUMTENLHO YAANeHHBIMMY 0BRACTAMM nuTaHuA. CeaoHHble
koneSaHuA YpPOBHER B 3TOM CNy4ae, KAK NPaBMNO, OTCYTCTBYHT M B CWAY
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Toro, 4To Boansabop paboraer rnasHelm ObBpasom 3a CMET YNPYrMX 3anacoe
W MCNOALIYETCA B OCHOBHOM ANA TEXHWYECKOro BOACCHaDMeMwA, KawaaA
OCTaHOBKA WNW COKpauweHwe Boao3abopa B BLIXOAHMLIE W NPA3AHWIHBIE AHW
bHKCHPYETCR peIK Nogvemonm ypoeuei. Ha rpaduxe {cm. puc. 4, 6) noka-
33H xapaKTep pexuMa YpoBHEH NoAleMHLIX BOA B paioMe Takoro soao3abopa
B Tevedwe Hemenw. Mz atToro rpadwuxa BWMAHO, YTO HabnAEHWA 33 PEKUMOM
YPDBHA B TAKWX YCAOBWAX HEOBXOAWMO W AOCTATOMHO MPOW3BOAMTE ABDKASI
B Hepent: B cyG60TY vnv NATHWWY AHEM W B NOHEAENEHMK PAHO YTPOM, KOrAa
MOMHO 3aUKCHPOBATE MAKCHMANLHOE W MUHWMANLHOE NONOMEHKME YDOBH e
B TedeHwe Hepenu, Takue 3amephl 06ecneYywealnT COCTABREH WE TPadHKOB peKu-
M3 ¢ HeoOxXOAWMOW ANA NpAKTWIECKHWX Uened AeTaneHOCTEIO, AHANOFWIHO
NPOBOARTCA 3aMepsl B NPEANPa3IAHMIHEIR ¥ NOCAENPAIAHMMHLIA AHK.
Bropon Twn pemdma XapaKTepuayeT aHanof MiHble YCNoBWA, HO Apw
aToM BoA03360p MCRONL3IYETCA ANA NWTLEBOFO BopocHabweswa w paboTtaer
6e3 OCTAHOBOK C NOCTOAHHLIM AeBuTom, HabnioaeHuA 33 peKwaoM YPOBHA B
TAKWX YCNOBHMAX MOMHO NPOMIBOAWTL He yalle oaHoro pasa 8 10 aHen.
Tpervin THUN pemuMmMa XapaKTepMIyeTCA PEe3KuM BAWAHWMEM HA PeXum
KAK eCTECTBEHHBIX, TaK M WCKYCCTBeHHuIx caxTopos. TakoR Tun pexuma
HabmopaeTcA B OGNBCTAX MWTaHWA HaNOPHbIX BOA B MEKFOPHBIX BRaAwHax,
T WMEKMOpDEHHBIX TOPWIOATAX W Y3ULE BCE D B TPYHTOBEIN BOAAX Ha MERAYPEIs-
Ax. Ha choxe oBuiero cHwkeHuA ypOBHA NOAIEMHbLIX BOA NOA BAWAHWEM BOAO-
oTGOpa OTMEYAKTCA YETKME MOAbEedbl YPDOBHA B MEPUDALI NUTAHWA NOA3IeMm-
HeIX BOA 33 CYET MHMALTPAUMKM Tankix BOA BECHOW W aTmocdepHeIX OCaAKOB
oceHbly. Takum ofpaszom, WMEDT MECTO NEPHOAMYECKOE YaCTHYHOE Ce3oHHOoe
BOCNONHEHWE 3anNaco® nNOA3IeMHbIX BOA, KOTOpOe wrpdeT CTabWAMIWMDYIOWYH
pone, ¥ NOCTOAHHOS CHIGKEHKME YDOBHA HANOPHBIX BOA, TAK KAaK paimep BOAO-
oTOOpa nNpeBbillaeT BENWMWHY CEIOHHOrOD BOCMOAHEHWA. T103TOMY YeTKaA
JABMCHMOCTE CHWKEHMA YDOBHEH OT BpeMEeHM NPOABAAETCA NWWIL B nepwoa,
—KOrfa nWTaswe OTCYTCTBYeT. ECnw cesonHOe NWTaHWe OCYUWBCTBNABTCA 3acieT
NepeTeKaHMA M3 pEeYHBLIX AONMH WNKW M3 FTPYHTOBEIX BOA, NO Mepe PAIBWTHA
BOPOHKW AENDECCHM OTMEYAETCA YBENWYEHHME CEI0HHBIX AMNAMTYA konebaHui
YPOBHEH, 4TO MOMET ONpeAcnHTE TeHaeH Lm0 K cTabunuaauww ypoBHeH Hanop-
Heix BOA. HabniopeHwa 33 pexMMOM YPOBHA NOA3IEMHLIX BOA B TAKWMX YCNo-
BuRX HeoGxoammo npowigoawTs 10 pas B MECAL 8 NepWOALl NUTAHKA M OAWH
Pas 8 gexkaay B nepwoAabl ero oTCYTCTEMA.
YeTeepTolid Tun pewMa XapakTepuayerca cpaboTkod 3anacoe v cooT-
BETCTBYHOWWM CHIOKEHWEM YDOBHER NOA3IeMHbIX BOA B NEPHOARI OTCYTCTEMA
NWTEHKMA W BOCCTAHOBNEHWEM YPOBHENW M, CNEAOBATENEHO, 33NACOB NOAIEMHBIX
BOJ B NepwWolbl NWTAHWA rnaeHeim obpasomM B gecerHee BpemA. Ha oTaenbHbIX
MECTOPOWABHWAX NONHOE BOCCTAHOBNEHWE YPOBHER MOMET OTMEYaThCA e
FOAHO, HAa APYrWX — pa3 B HecKoneKo net. Habnwpetwa 33 pexumom YpoBHA
30eCk HAAD MPOWM3BOAMTE TAKME ABA3 Pasa B HeAeNw, a B NepHOALI NaBOAKA —
@MBAHABHO.
MATEIA TUN peXvma xapaKTepwayeTCA Tem, YTO IKCNNyaTauMA Noa3em-
HEIX BOA He NPHBOAWT K KakKum-nnb0 BUAMMEIM WM eH eHwam B o0CO0BHHOCTAX
MX pE@KWUMa B Npouecce aKCnnyarauwd. Taxkue cnyvar HaGmoABKTCA B pailoHax

— WHUNLTPAUMOHHLIX BOAD386OPOE, KOFAZ BOAOHOCHLIA FOPHIOHT FUADABAM-
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WECKW XOpOLIO CBA33H C pexoi. Xapakrep pexuMma Moa3eMHbIX BOA 3AEChH
no-Np@KHeMy onpeaenfAeTca ocobenHocTAMK peskuma pexu, Oanako amnnuTy-
Akl ce3cHHBIX KonebaHui ypoRHEN IHaYMTENLHO YBENMYMBATCA. AHANOI HYHbIA
KApAKTED DEXUME YPOBHER MOMHO HEOMOLATE B MEKMOpHHX BnNaguHex ¢
obuneHbIM BOCNONHEHWEM 3aNACOEB 3a CYET NEPETEKAHMA W3 BblWenexawmx
rOPU3OHTOB W 33 CYET MHBEPCUM pOaHMKOB. Cpoxw NpOM3BOACTEA HaONKAEH i
33 PEKMMOM NOA3EMHLIX BO4 B AaHHOM THMe MECTOPOMAEBHWA AOMKHbI BbITh
NPk 3TOM TEKUMMK Xe, Kax i Npy HabNaeHWAX 33 ECTECTEEHHLIM PEKMMOM.
Ona wecroro TUNa ruapoAHaMiecKOro pekitMa XapakTepHo nonHoe
COXpaHeHue eCTECTBEHHOrD pexuMa. TaKwe ClyvYau MMEOT MECTO NPW KanTame
WCTOYHMKOB, BRIXOAALLAX W3 TPEWMHHO-KaPCTOBSIX OTNIOMREHWA NPHW OTCYTCT:
BHH KaKoi-nwio perynupyolledi emkocTw, T. 8. KOrFaa BogooTbop He B COCTOA-
 HuM MamMeHuTL Ganasc BOJOHOCHOMO FOPMIOHTE.
MosikeHwA ypoBHEH NOAZEMHEIX BOA MO OTAENBHLIM IKCNNYATAUHOHMLIM
CKBMWHEM OTNWYBIOTCA OT noHwxkednin B8 "'Gonswom konogue” sogosabopa.
B Tex cnyvanx, korna sogoaabop cocTouT M3 pAAd IKCNNYaTaluHOHHLIX CKBa-
MWH, NOMMMO peér HOHaNLHOK BOPOH KK IeNPecCHH C noswxedvem Sy (puc. 5, @),
obpasopaBwencr oT paboTsl BCero eopozabopa, BOKPYS KOKAOW CKEBIMMHLI
obpa3syloTca BOpOHKK Aenpecchit. KpOMe TOro, KaK WaBECTHO, MEXY YPOBHEM
— BOALI B CKBEMMHE M 5 3aTPYCHOM PPOCTPAHCTES MMEOTCA PaspLIs, pasMepsl
KQTOpOro ONpeAenAloTCA pasMepaMut cONpoTUBNEHUA rneTpa, a TaKse apy-
W NpHivHamut (nepexogomM oT NaMHHBPHOro ABKEHMA B nNnacre K Typby-
NEHTHOMY ABWKeHMO B ckeaXuHe u Ap.). OcobenHo cywecTaeHHs! pasmepsl
TaKux CKAYKOB ypOBHEH B IKCMIYATAUMOHHBLIX CKBIKUHAX, WCNONBIYIOLLIMX
FPYHTOBbIE BoAkl. HeCMOTPA Ha TO 4TO ANA BCEX PACYETOBR, NPHHWMaA BOAOC3A-
Gop 2a "Gonuwoi wkonogeu”, GepyTeA IHENEHMA MNOMICKEHWH NWLLL perwo-
— HANLHOW BODOHKW AenDeccui Sy, BamHO TAKME IHATH NONOKEHHE [ MHaMudec-
KOre YPOBHA B paioHe KBHA0W CKAZHWHLI M B CaMuX IKENNYATAUMOHHBIX
crxBakwHaX. Tawwa cpeneHvA wMeT Bonbwog 3HAYEHME ANA 3KCNNYaTayM-
OHHbIX CKBEMMWH, 3aN0MEHHLIX B BOAOHOCHLIX MOPH3OHTaX MANol MOWHOOTH,
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Pwc. 5. Cxema Nonomexnn ypoeHsi NogseMueix BOA B pafioNs geicTayouero sogossbops
la) w rpadmie wx BoceTpHOBNEHUR APpK COKPALLPHIN HAKW OCTRHORKE BOADSTSORA (4],

I — crarwuecunil yposeHs, 2 — OAMHAMMYBCKHEA YpoaeMs: J — cnalonposuusemuie Nopo-
Asl; 4 — poAOHACLILENHNE nopoasl: § — Bogoynop
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KOrga ymexblenwe cronba gofbl 8 CaMOA CKBIXMHE MOMET NDUBECTH K pe3-
KoMy CHWwenwo aeBute sofosabopa, XOTA MNOHKEHWE B NPeABNax DErwoHaNL-
HOH BOPOHKH AENPECCHH BLLE HE ROCTHI IO AONYCTHWMOrO.

Mo AakrHEIM BOCCTAHOBNEHWA YDOBHA TOAIEMHEIX BOA B LUEHTPE BOPOHKH
Aenpeccuv MOXeT ObiTe NONYYEHA XapakKTepwtTHKE AWHAMWYECKOrD YpOBHA
B CAMOH 3KCNNYaTaUMOHHOH CKBDKWHE, B CHOPMWPOBABLWIEHCR BOKPYr Hee
BOPOHKE W o0BLLEro NOHMKeHWA YPOBHA 8 UEHTPaNsHOR YacTH ""GoMsworoe Ko-
noaua’™ no cooTeeTCTBYIOWMM yposHAM B Toukax A, B w C (oM. pue. B, 6).
Monywvts AOCTETONMHO AOCTOBEPHBIE CBEASHHMA O AWHEMWYECKOM YPOBHE B
AKCMNYATALMOHHBIX CKBXMHAX He Bcerpa nerko. CBA3AHO 3TO € Tem, YTO Aa-
NEKO He BCErAa npw 0BOpYAOBaHWH 3KCNNYaTaUWoOHHBIX CKBaWWH RpEAyCMaT-
pveaeTCcA HeobBxogwmocTe HabmoaeHnid 3a yPOBHAMW NO 3TUM CKBENWHEM.

B peayneTate 2a30pbi MexAy hnaduidmy BOAONOABEMHLIX W obcaarsiX Tpyd
GeiBaloT HACTONLKO Mankl, YTO NPOM3IBOACTEO Kakwx-nwbo HabnoaeHwit B HKUX
uokmoyaeren. B rakmx cnyvaax ana Habnogeduid MoryT GeITe MCNONEIOBAHS!

AWWE PE3EPEHLIE WK CNeluansHble HabnoaaTenbHble CKBaXWHBI, 3 TAKXE NPO-
MIBeAEHbI PA30OBEIE 3aMEDE]-B NePWOALI DEMOHTa CKBANWH.

HabnioneHwa B 3KCNNYaTaUMOHHOR CKBAXWHE OCYLWECTBNAKTCA B CRegyo-
WM NOPRAKE:

#) sEmEpRETCA AWHEMWYECKWIH YPUEEHE B CAMON CKEENMHE AD OTKNIOYeHW
Hacoca (onpepenedue Touku A)

6) nocne OTKMOYEHWA HACOCAa NPOM3BOIATCA HaONIOAEHWA 338 BOCCTaHOB-
nesuWem yPOBHA NYTEM NOCReAOBarensHbIX 3aMepor vyepes 1, 2,3, 5,7, 10, 15,
20, 30, 45 mw4 » 1. A. OaHOBPEMEHHO C 3aMEPaMK CTPOWTCA rpathwK moccTa-
HosneswA ypoeuA (cM. puc. 5, 6). B nepsrie MUHYTLI BOCCTEHOBNEHWE NPOMC:
XOAWT OueHb GLICTPO (HECKOMLKO MMHYT), Tak Kak 3anONHAETCA Ta 4acTe
CKBaXMHbI, KOTOpaR ONpPeRenAeTcA ‘pasmepaMu 'cxavxa”. OnpepennTs ero
BENMYHMHY MOXHO NO NepeOH TOYKe nepermba B KpwBOW BOCCTAHOBNEHMA,

————Noche KOTOPOR HEYMHEETCA KaK Dbl JaNONHEHWEe BODOHKW AENPECCHM, PAIBW-—
TOH HENOCPEACTEEHHO BOKPYr IKCNNYATAWMOHHOW CKeaMwWHbl. Bropans Toyka
neperwba C CEMASTENLCTEYET O TOM, YTO YPOBEHL BOCCTAHOBMNCA A0 YDPOBHA
per MOHansHOH BOPOHKMK AenpeccHd. Mocne 3Toro, B 3aBMCUMOCTH OT XapaKTepa
IKCNNyaTaumu, ypoeeHe B HabmoAaTeNnbHOM CKBENMHE MOMET HECKONbKD BOC-
CTEHOBHMTBCA NWDO CTpEMMTLCA K crabunusaurM B 3aBWCHMOCTM OT MHTEHCHB-

HOCTW BOAOOTDOPE MNK HEYHET BHOBL CHIOKATACA,

NpoAcKUTENLHOCTE TAKOrO 3aMEPa B KaXAOM CRy4ae MOXeT GbiTe pas-
HH‘IHUH‘ W YyCTaHaBnwBaeTCcHA HH}I{AHﬁ pPa3 ONsITHEIM NYTEM C NoOMOLWLK MO-
CTpOeHMA aHanorudHeiX rpacukoe. Mocne onpefleneHMe BTOPON TOMKH nepe-
ruba zamepsl MOryT BuiTe npexkpaltedsl. B rex cnyyaax, Koraa poccradogne-
HWE YPOBHA A0 TOUKW Neperwba C ANWTCA 4acaMu, a NO TEXHWMECKMM NpMUK-
HaM OCTEHOBKA HacOCa Ha CTONk ANUTENsHOE BPEMA HEAONYCTHME, MONOXKEHHE
PervoMansHoi BOPOHKH AENPECCHM ACMKHO ONPEARNATHCA NO CNEYHMANbHBIM
HEbNIOAATENEHEIM CKBAXWMHAM, PECNONO¥eHHEIM B Nnpeaenax “Honeworo Ko-
noaua” eoaoaaBopa.

Ana onpeaeneHwA YKaIaHHLIX YPOBHEW JaMepbl AOMMHLI NPOMIBOANTLCA
NOCNEAOBaTeNLHO B KAXKAOHW CKBAMWHE B OTAEBNBHOCTH, KOTAa OCTANLHLIE CKBA"

MuHel Boaoasbopa paborawor. Torna OrkN0YeHHE OQHOW M3 CKBEWMH CYLLECT-
BEHHO HE CKKETCA Ha NONoHAEHWW PErvoH aneHOK BOPOH KW AENPECCHAN,




HafmopeHua 33 peKMMOM YPOBHA NO CaMOM3INHMBAIOLWMM CKBaXKWHAM Npo-
MIBOGATCA C NOMOLULID MaHOMETPOB MMM NYTeM HapaulweaHuA Tpy6 4 Habmo-
feHuA 33 BOCCTaHOBNEHMEM YPOBHEH B HWX, XapaxTep pacyneHenun rpaduxa
BOCCTAHOBNEHWA aHaNOrwieH BhLILeonucaHHOMY.

3. OcoferHo cnoXHEl HabnooeHWA 33 pEXKUMOM NOAIEMHBIX BOO B CKBA-
WUHEX, BCKPLIBWIMKX CPasy HECKONLKO BOAOHOCHBIX ropwioHToe, Ma-3a cna-
6ol BOAOOGMNLHOCTM M MaNOK MOWHOCTKM OTAENLHBIX MOPHMIOHTOR CKBAKMHE
33K nafblBalOTCA WHOFLA OAHOBPEMEHHO Ha ABYX-NATU W Bonee BOAOHOCHLIX
FOPU3OHTOR, XapaKTepH3IYIWWXCA paszHbivK DUNETPAUMOHHLIMK CBOHRCTEBaMM
1 ypoeHAMY. B cxBaNMHE YCTAHABNUBAETCA CPEAH Mt YPOBEHL, HE OTDAMAIOLMK
BENWYMHLI HANOPOB HW DAHOTG W3 BCKPLITEIX BOAOHOCHLIX ropuioHToe. Mos-
TOMY CyauTs 06 ocoBeHHOCTAX PajzBUTHA BOPOHKW AenNpeCcvi NO KEMAOMY

B FAOHHEIN d O TTHO

L3

B 3THUX Cny4aAX AOM¥HBLI NPOM3BOAMTLCA NO BOIMOWHOCTH B KaxaoM ropu-
30HTE B OTAENMLHOCTHM, ECNK 370 HEROIMOWHO NO KAKUM-NWEO TexHUYeCHK M
NpWYMHEM, TO YCTAHOBWMTE BENMMMHELI HANOPOE NO KaXMAOMY U3 FTOPUIOHTOB
MOWHO, NULLL 3HAA yAenbHbie AefuThl KEWAOro M3 3Twx rOPUIOHTOE W ypo-
BeHb B8 OQHOM M3 FOPKIOHTOE, MCNonkayA thopmyny E.A. MuHkuHa

n
= q_;h;
I=1
Tt Wil (3.1)
n
E qi

=1
rae h — pesayneTupyiowuit Hanop B CKB@KWHe, BCKPLIBWEA HECKDNLKO FOPM-
30HTOB; h; — HANOPbI B OTAENLHLIX FOPUBOHTAX; g; ~ YRENbHbIE AeGUTEI ro-
PHU3DHTOB; /7 — YUCNO rOpHIOHTOR,
Ana onpeaenenua h HeoBXx0AMMO cHavana BLIGPaTL CHEBMUHY, BCKpbLIBaH-
T WyW nBa TOPW3IOHTE, YPOERHE NO OAHOMY W3 KOTOPLIX M3BECTeH, W N0 POpMYy-
ne (3.1) onpenpenuts BTOpOH. 3aTeM NO CkBaXMME, BCKPLIBLUSH TP FOPMIOH-
T3, YPOBEHL NO DAHOMY W3 KOTOPbIX WIBECTEH, @ NO APYTOMY PACCUMTaH, Halo
ORPEeAennTE YPOBEH: TPEThErD HEM3BECTHOrO FOPHUIOHTA M T, O,

4. Mput MayyeHun BOIMOIKHON UHBEPCUM CKPBITON pasTpy3xu NoA3IEMHBLIX
BOJ Ha MCnaperue BaXHO B TAKHWX 30HAX YCTAHOBWTE HaBNOASHMA NO ITaKHO
PacnonoMeHHbIM nueaomerpam. HabnlopeHwAa 3a pexMMoM YposHeid nopsem-
HeIX BOA B NLEIOMETPaX HBAO NPOBOAMTE NUDO HENPEPLIBHO CAMONUCUAMM,
NGO KAK MUHUMYM YeTbipe Paza B CYTKH. YYWTHIBAA BpeMeHHOR caBur B pe-
Mume Temnepatyp ¢ rnyBuHoid (a cnegosaTentHo M B 3BanoTpadcnMpaumi) ,
HE NEPBOM 3Tane NPOBOAATCA HAOMOLEeHMA 33 PEMUMOM TEMNEDATYD W YPOB-
HEfl No K&KAOMY M3 TPEX NLEIOMETPOR, YCTAHABNWRAETCA XapaKTepHeIA onA
ABHHON rnyGMHLI CYTOUHLIA XOA PEKWMA K JATEM ONPENENABTCA ONTHMANLHDE
BpemA 0TGOpa ANA DUKCIUMM MUHHMANLHLIX, MEKCUMaNEHLIX 1 MpOM Exy ToN-
HbIX MEKAY HUMKU CyTOUHBIX KonebaHwil yposHed nogaemubiX sof. MeToamnka
OUEHKM NUTAHHA W PBIrPY3KW NOAIEBMHEIX BOA NO TaKWM NMLE3OMETDaM pac-
CMOTPeHE HWKE. ' '

5. HafnoaeHwA 33 pexumom BoR0OTGOpa AOMKHEI NPOMIBOAKWTLEEA B T8

——WE CPOKW, UTO U HEBMOREHUA 33 PEKUMOM YPOBHER (Mnk Henopos) nonzem-
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Heix Boa. Mocne Toro, korpa B peayMTate Habmoaewwid GyaeT ycTavosMewa
METK3A 3aBUCHMMOCTe (rpadMuecKan WNM aHANWTHYECKER) peKuma ypoBHel
(noHpomeH i) oT pasmepos soaooTGopa, 3aMepsl PacCXOAOB, 8CNTHM 3TO CBA3AHO
€ TEXHUUBCK UMW -TDYAHOCTAMM, MOMHO HECKONMLKO DaIPAAHTL, TaK KaK OHM
MOrYT BbIThE BOCCTAHOBMNEHEI NO BbIABNEHHOW 32BWCUMOCTH.
6. 3amepel pacxoaos POAHMKOBE NPOBOAATCA NOCNE WX COOTBETCTBYIOLIEN O
KanTaka, WCKMOYEIOLWEero HeoagHOPOAKOCTE YCNOBWH MIMepeHWid B npouecce
Beero cpoka HaGMopenuit, Mimeperwa geburoe poaHwWKos NPOBOJATCA no
BofocNwBaM nioGoro Tuna (npAMoOYroNtHbiM, TpeyrofitHeim). KantaxHoe
YCTPOHCTBO M BOAOCAWE HE AOMKHLI COIAARATE NOANOPA HA BLIXOAE POAHWKA,
Samepsl 1eGUTOR PONHWKOB NPOBOOATCA ABCATE Pa3 B MECAU B OTCYTCTEWH
NUTAHWA M EXEAHEBHO B NEPWOALI WHTEHCHBHOrO Ce3oHHOro nuTakwA, Ha Kape-
TOBLIX POAHMKAN M POAHMKEX, BLIXODALLMY M3 NABOBLIX- OTAOMBHWA, XanaKTe-—
PHIYIOLMXCA BLICOKOW OWHAMMWYHOCTHIC M PEArvWPYIOLLMX HA BHINAAEHHWE NONMTH
Mobeix  atmocthepHbIX OCAAlKOE, WIMEPEHMA uenecoobpaiHo NPOWIBOAMTE
camonwcuamu. MocnepHwe ycTaHaeNweawTcA Yy BOAOCAMBEA, WIMEDAA YPOBeHs
B HEM, KOTOpBIR 3aTem NepeciMTLIBAETCA Ha PacXof NO COOTBETCTBYIOWMM Tab-
AMUuaMm unu rpaduiKam.
7. ONR wayveHuA pexkrma noaseMHOro CTOKAa NPpW per MoHENbHLIX olUBHKaX
— pecYpCOoB NogIeMHLIX BOQ WCNONBIYHTCA ASHHEIE CYWECTeyoumx Rabmoperwin
33 NOBEPXHOCTHLIM CTOKOM, ECAM aHanorwWyHan 3afada CTaBWMTCA B pakoHe
KOHKpeTHOro BOAO03aBOpa, Ha Y4acTKe KOTOpOro oTCyTCTBYHT MMAPOMETDMW-
HecKwWe CTBOPLI, NoACGHBIe HaGRp&MA AOMKHL ObITs OPraHMIoBaHbl Ha ne-
pHoa paseepouHbiX pabort. PesyvnstaThi 3TMX KopoTKWX pAfoe Habnoaedwi
AOMHMHLI BLITh YBA3AHE!I € AMMitHEIMK DAY HabMmogenwid no nocram [Twapo-
meTeocnywbel ANA nonydeliun HeobxoAniaLIX PACYETHBIX XapAKTEIUCTHK nog-
“HEMHOrO CToKa (CPNEAHESMHOrONETHHX WMAW MWHKMANEHBIX MMHOIONeTHUX) .
Cnocobel ananuia rugporpada pexk ANA onpeaefieHuA sHYTPUroaosoro pe
WM NORIOMHOT O CTOKA PACOMOTESHbI HYOHE;

H3IYYEHUE FTMAPOFECTEPMHUYECKOID PEXUMA

Mayuenwne pemunia Temneparyp NOAIeMHEIX BOA, 8 TAKOKE PAIAENAHOLWAX MX
nopoa npeicraenAer ocoBeit vHTEpec NPW aHanuse paboTsl ASRCTAYIOWMX
eoposabopon. TenmnepaTypa Eopbl, KIK DM3IMHNECKan XaDaKTEPWCTHKA, He Nu-
mutupyetcA TOCT 287482 v nosTomy € no3nuMiA Ka4ecTea BoAsl, KAK NPasH-
no, He wayvaercA, Takwe HabnioaeHwA NPOBOARTCA NPEUMY LLLECT BEHHO B WCCNe-
AOBATENLCKMX WENAX, CBA3AHMLIX C ocobewHocTamu paloiel soposafiopa,
Hanpumep, sabmofedra 3a poKuMOoM TEMNENATYP NOA3IEMHbIX BOA W nopop
NPOBORATCA ANA BLIABNENMA BOIMOKHOCTH TNPOMED3aHWA NOASCMHBIX BOA
M MepeMep3anvA. PeK, ANA ONPENENSHWA BENHYMH NEDETeKAHKA Yepes pasfe-
NAWWMWE CROMW, MIYYEHWA AHHAMMWKW NOA3EMHLIX BOJ4 B YCAOBMAX MOANUTHI-
BaHWA M3 PEKW MNW WCKYCCTBEHHLIX BOAOEMOB, ONPEAGNEHWA COCTABNARLLMX
MATAHHA NOA3EMHLIX BOA, HEME-IBHHITI rPaHAL ropyIoHTa B 30HE pa3BATHR
MEDINOTEI W T, .

Cpoxku nponzsofcTea Habmo AeHWIH 33 pPEKMMOM TEMNEPATYDLI NOAIEMHEIX

— _BOp B palloHax BOAO3360pPOSE AOMHKHLL BbITh CEAZEHLL C OCOBEHHOCTAMM FHAND-
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reonorvieckvx YCnoBwid TeppuTopWK, rnybwHamu 3aneradmA NoA3eMHbIX BOA
OT NOBEPXHOCTM JEMAM M TEMM 33034aMHW, KOTOPLIE CTABATCA NEDE TEPMOM eT-
PHYECKHMMH MCCNEADBAHHAMM,

Kak w3aecTHO, € FRYyBUHOR amAnuTyasl KoneGanui TeMNeRaTyp 3aTyXaor.
B nnardopmenteix yenoswax, Hanpumep Ha rayBwdax 26—-30 m, amMnawTyas
cesoHHbix Konebanwii TeMneparyp NOA3emMMbIX BOA, KK NPABWNO, HE NPEBLI-
wator 1 °C. Ha 370M 0CHOBAHWM DAL MCCNEBAOBATENEH CYMTAET, YTO HUAKE YKa-
JaHHBLIX rNYBKUH pacnonaraeTcA ""30Ha NOCTOAKHLIX Temneparyp’’.

HaGmogeHuAMM NOCNEAHWX NeT NpW WCnons3osaHuu Gonee COBEPLUBIHHOH
W TONHOM TEPMOMETPHYECKOW aNNapaTypsl YCTaxOBNeHo, YT0 KonebaHuA Tem-
MepaTypst NOASEMHLIX BOE, WIMEDAEMBIE COTEIMW W ASHKE LECATHIMKI AONAMA
rpam.rt:n chm-mmrm'rm M A0 BOnee IHAYMTENbHBIX rnyrﬁnn B8 33BWCMMOCTH OT

KMX uaneﬁ CHCTEMAET MY BCKMX nmepun -ramnepawp B TaKux wnnuumx B ﬁom*
IWMHCTBE CNY4aee NPOMIBOAMTE He cnefyer. [NA nonyvedwuA NPeacTaBnexd
0 BHYTPWOACBOM DacnpefsfeHud TEMNEeDaTyp NOA3EMHLIX BOA AOCTATOYHO
NpOBECTH OAHOrOADBOW uwkn Habnopedwid. Cpoxu 3aMepOB TemnepaTyp
(ecnu TepMOMETDHYECKHE WCCNEAOBAHWA HE WCNONbIYINTCA ANA PEWEeHMA Ka-
KX -NB0 CNEUMANbHBIX BONPOCOB) B JABMCHMMOCTH OT FNyBuH 3anerakvA noa-

— 3BMHbIX BOL-ACMKHbL BT CRAAIOWMMM:-NPU FNyBuHe 10-15 M — peapaza
B Hepenw (7. e B Te Me AHM, B KOTOpLIE MDOWIBOAATCA 3aMeDbl YPOBHA),
npw raybuse 1530 m — pas s Aexagy, rnyBue 30 M — DAMH pa3 B MecAlU.
Temnepatypa 3amepReTcA WNW HA ypoBHe cepeluHbl (mnwtpa (no nabnwoga-
TENbHLIM CKBIHKMHAM), MNW B CTPye OTKaYWBaemoli soakl (B Tpybax) . B paii-
OHax KpynHeIX ropoaoe v TAL MoryT oTMe4aTsCA TaK HassiBaemsie "'TENno-
Bbl® JAFPAIHEHWA NOAIEMHLIX BOA, ¢ NOMOLWLI0 W3YYeHMA PEIEMTHMA BO Bpe-
“MEHH KOTOPLI  MOHHO OKOHTYPHTE OBNACTH PACNPOCTDAHEHMA XHMHYECK N
W BaxTepransHsIX 3ar PAIHEHHMA NOAISMHKLIX BOA.

B chosHbiX ruaporeonor veecKux YENoBMAX, rA8 B NPOUECES IKCMNYATAL A
NOA3EMHBIX BOA BOIMOMHbL MIMEHeHWA rPaHMYHBIX YCNOBWA IKCNNyaTvpye-
MOF0 BOAOHOCHOrD ropuIoHTa (pacwwWpeHwe Tanol 30Hel, oBpazosaHue rya-
PABNWYECK WX OKOH, NEDEMEDIaHME PEKK B CBAZW € NepexaaTom Goneliei YacTw
88 pacxoda v 1. 4.) HaBnoaeHWA cneayeT NDOROAWTE BAONL BCErD CTBONA CKBA-
HuH KaxK B 0DROAHEHHOW, TaK W B HeoDeoAHEHHOMW 30HE HelaerCcHMO OT obcan-
KM ckBakim. Taxuwe HaBnwaeHus NPOBOAATCA NO CTBOpaM HabMOAATENLHBIX
CKBAKWH, HANPABNEHHLIM OT UeHTpa Boao3abopa K rpaHvLam nnacra,

IlMpoKKME BOIMOMHOCTH OTKPLIBADT FUAPOreOTepPMUNECKME HabmoneHua
ANA W3YYEeH WA BIAMMOLEHCTBWA NOBEDXHOCTHLIX M NOASEMHEIX BOA KaK Ha CTa-
AWAX NOMCKOB W PA3IBEAKW NOLIEMHLIX BOA, TAK W NPpU aHanwie paboTw geHcr-
ByOwWWx sogozabopos.

Tak, uaMepeHA TeMNEPaTyp BOALI B PEKE B NPHMAOHHOM CHOE NOIBONAIT
BCKPLITE OBNacTH CKPLITOW PEIrPY3IKW TPEUWMHHO-KAPCTOBLIX BOA. | axkue
HaONIOABHUA BHLINONHATCA HENPENLIBHO BAOMNL PexW B NETHEe BPEMA, T. e.
B Nepwof Hawbonbwed KOHTPACTHOCTH TeMNeRaTYR NOA3EMHLIX M NOBEDXHOCT-
Heix gon [47]. Mo cHwxenwo Temneparyp 80ALI B peKe BhIABNAKTCA 30HI
NOBLIWEHHOW TPEUWMHOBATOCTM NOPOA, YTO CAYWWT oBocHoBaHwem ewiGopa
MECTONONOMEHMA IKCNNYATAUWOHHLIX CKBaHKWH Ha Boaozabopax.
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Puc. 6. Kapmw rnponsorwnc (@) w waotepm (&) norsemubix mop & paiions wibunsTpa
uHoHHoro Boposafopa (no marepuanam tpecta “"Kwsareonorua™) .

7 — pOAOMBPHLIA NOCT W 8ro HOMEP, 2 — CKBAKWHA.

twdpativ Aarei: Ha KEpTH rWAPOMIONMNC — AGCONIOTHRIE BLICOTEI B MBTpax:  Ha KBpTe
H3OTEDM — TEMNEPaTypel B rpaaycax Llenscua

AnanorwiHbiM obpaiom HabmofeHWA 33 PEKMMOM TEMNEPaTYPsl NOL3EM-
HBIX BOA B pailoHe MHOWNLTPAUMOHHLIX BOAD330OPOB W NOCTPOEHWE KapT
M30TePM BOAOHOCHOIO rOPHIOHTa QAT BOIMOMHOCTE HarNAAHO OnNPeAenMThb
OCOBBHHOCTH BIBMMOAEHCTEVMA NOBEPXHOCTHLIX W NOAIGMHLIX BOA, BLIABUTL

HeiX (3umoii) pedHsix 80 HawGonee uuTeHcueHo, Bee aTw ceegetn noasona-

il L1 2] M L ML MO L s o M0 AR 81 ] L T L o C-L - O A DY

pPexw, 0 BO3MOXHbBIX YYBCTKEX ANA pacluvpeHunA BogooTHopa Kax nyTem Bype-
HWA RONONHWTENbHBIX CKBDKWH, TaK W NyTeM yBeNWYeHUA NOHWKEHWA Ha
YHACTKAX HAWMNYYWER BIaMMOCBAR3IN NOBEPXHOCTHLIX W MOAIEMHbLIX BOA, O Haw-
Gonee BepLATHLIX yYacTKax noABNeHuvA 3arpAsHedwn v T. &. Ha puc. 6 BuamHo,
KK KOHUrypauva ruapouscrunc B paiioHe 0AHOro M3 wHGUNLTPALUOHHLIX
B0A03860POE WYETKO yBAILIBAETCA C KOHGDWIrypauwei W3IoTepM nNOA3IEMHbIX
Boa. Moaobuble KapTel moryT Geitk COCTABNEHbl ANA PasHbIX FAyBMH C Tem,
Yrobul H3YYHTL 0COBBHHOCTH DHUNLTPAUMK BOAL! K BOAD3A0OpY.

Mamerenuna TemnepaTyp no Bcemy cTeony HabMofarteNeHbIX CKBAKWUH HA
TAKMX MHMNLTPAUMOHHLIX BOAo3alopax NOIBONAKT BbiABWTE 30Hel C NOBbI-
WEHHBIMK W NOHWKEHHBIMW GUNLTPAUMWOHHRIMWM CBOWCTBAMM W BbIBpaTs Tem
CaMbIM 30HbI TWAPOX WM MIECKOro onpoboBaHuA, rie HawboNee BePOATHO NOAE-
neHue 3arpAIHeHuA, Takue Ke BEPTHUKANLHLIE UIMEHEHUA TemnepaTyp faloT
BO3IMOMHOCTE M3YYMTE AMHAMMHKY NOTOKA NOA3EMHbIX BOA B paitoHe Bogosabo-
pa, 4T OCOBEHHO BaKHO B 30HAX WCKYCCTBEHHOrO NONOMHEMMWA 3aNacoB nog-

“3eMHEIX B8Of. JTW WCCNEAOBENWA NOIBONANT OUEHWTE IEeK THBHOCTs PaboThi
HHDUNLTPAUMOHHLIX GacceiiHoB, YNPAERATE WX DEXKMUMOM, ONPeAenATs CPOKH
 MMCTKMMT. g

L |




Beuay TOTO, YTO 3IKCANYATAUWR NPUBOAWT K BIAWMOABHCTEMWD BOJ DA3NUY-
HbIX BOAOHOCHBIX FOPHIOHTOB, XaPaKTEPU3YOWMXCA PasnuyHol Temnepary-
Pﬂﬁ, MNY K B3aWMDCEBAIW NOAIEMHbIX BOA C peKaMM, NONONHAKLWIMME 3anace!
NOAIEMHEIX BOA W TakH e Xapak TepHIyHo WM HCA DaTHOR TEMNEPaTYPOW Boab!,
CTAHOBWMTCA NPWHLUWNMANEHO BOIMOMHBIM YCTaHOBUTE NO PE3YNLTUPYIOLLEH
TeMnepaType KONWMECTED BOMbl, NPUTEKAIOWER W3 APYT WX FOPUIOHTOB WM M3
pexu. Hanpumep, npw oaAHOBPEeM eHHOW IKCnNyatauni NePeoro oT NOBEPXHOC
T HanopHoro BOAOHOCHOrO TFOPUIOHTA M MMAPABNUMECKU CBAIAHHBIX C HMM
FPYHTOBLIX BOA Pa3HOCTe TEMMEPaTYp 3TWX FOPM3OHTOB MOMET AOCTHIaTh
HecKonsKux rpaaycos. CooTHoWeHMe PacXoaoB M TEMNEPATYP NP 3TOM MO-
WeT ObITe BHIPAKEHO CEAYIOUIMY YPABHEHMAMM:

ﬂlh + ﬂ! t; =Daf3.; ﬂ:l +'ﬂi =ﬂa,

rae O, w OQ; — KonwyecTeo eoasl, 3abupaemoe K3 Nepeoro ¥ BTOPOTo ropu3oH-
Toe, §; W I; — TemMnepaTypa NoAIEMHLIX BOJ NepBOro W BTOpPOra ropHIoHTos
Ao axcnnyataumn; 03 — CyMMapHOe KONMYECTBO OTKAYMBAEMOW gOALl; 3 —
TeMnepaTypa oTKauMBaEeMOKW BOAbI.

QOrcropa cnefyer, Y10

r-. -:1

ﬂj e Gg. Ly [3- 2)

tl '-t1

£, = t.
ﬂ1 zﬂa P {3;31
e, — ¢,

Ecnu yuects, uTo Q,/Q; = (km) ,/{km} ; W, ytTanoBUB COOTHOWEHME pacxo-
AOB, MOXHO ONPEALNUTL OTHOLLEH e BOAONPOBOAUMOCTE NNACTOR No hopMmyne

i, — & {km) |

——— ey T e e R &

tl- - t, ikmig

rae kK — wosdduumnedT PunbTPaUuMiA; M — MOLWHOCTS BOAOHACKILLEHHLIX NO-
poa; km — BOAONPOBOAWMOCTE NNACTE.

3ateM, 3HaA CyMMEDHY BOAONPOBOAWMMOCTE WIM BOAOCNPOBOAWMOCTL
DAHOro W3 NNAcTOR, MOMHO ONPEAernTe BOAONPOBOANMOCTE KANAOIO W3 HMX.
Mo cooTHoweHWo TeMNEPaTYD BOALI BOAOKDCHOrO FOPWM3OHTAa M PEKW MOryT
BbiTe Takme ycTaHOBNEHbI COOTHOWEHWR PaiMepoB NOATOKE FPYHTOBLIX W
PeYHbIX BOA K BoAc3alopy Kak B OTAENLHbIE CE30HLI FOAA, TAK M B MHOronerT-
HeM pa3pese.

Kax u3BECTHO, B 33BMCUMOCTM OT COOTHOLWEHUA PAIMEPOB BoaooTEODPE M
napaMeTpoB BOAOHOCHOMD FOPpMAOHMTa MOMYT CYLWECTBORaTe ABa OCHOBHBIX
cNyyan BIaMMOAGUCTBMA NOAZEMHLIX W NOBEPXHOCTHEIX BoA (no B.M. Monba-

_Gepry).

1. NMputok w3 pexu 8 Boaozabop oTeyrcTeyer. Monoxexue Toukw neperuba

A (cm. puc. 7, 8) wa rpacuxe onpeaenaerca no dopmyne
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[ Haponse

Puc. 7. Cxembl niHwiA 70Ka NOAISMHBIX BOQ B YCNO-
BHAX EIAHMOASACTEMA NOBOPXHOCTHEIX W NOAIEMHBIX
o npu paboTte eonozabopa.

& = C HAnWwMeM TouwkM nepernba; & — Be3 Touxw ne-
peraba

Piuc. B. Twnoese kpussie dywxkumm 7 (AT Az) (no
A. Bpepexonty w W. Nanaponynocy) .

LW@ps! Ha Kpuasix ~ JraveHHa §

X4 aé - —::"1 : (3.4)

rae d — paccToAHWe OT BOA03a60pa A0 pexu; g = Q/h — yaensHbii ae6uT BOAO-
3abopa; Q — pebur Bono3sbopa; h — MOIHOCTE BOJOHOCHOrD NNACTa: v = ki —
:;rm-e:mm-lnn CKOpPOCTe nOAZeMHeIX Boa; k — Koadduument huneTpaumm:
/ — YKNOH NOTOKAE.

Ecnm x, # 0, 7. e. umeerca rouka neperufa, To MPUTOKE M3 pexu Her
lem. pue. 7, a).

- ——

Touka neperwba oTcyTereyer, 1. 6. d <
wkih
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B atom chyuae Aebut poao3abopa cKNaawiBAeTCA M3 NPWUTOKAE pedHLIX BOA
W NPMTOKA NOA3IEMHLIX BOJA CO cTopoHsl Gepera {cm. pue. 7, 6) . WupwHa dpom-
Ta MOCTyNNeHuR pedHbiX Boa L = 2y,. BenwiwHa yy HaxoauTcA noaGopom w3

ypasHeH WA
2y, d 2
e w1 S, (3.5)
d* -y, g

Makcumanuhetii pacxon pedHuix 8oA g, B obwem gebure sopo3zabopa on-
peaenAeTcA ne hopMyne
ML_M {3.6)
d* - y;

I
2 |a

Onpegenue, Takum oBpaiom, pazmepsl NOATOKA PEYHLIX BOJ, MOXHO ON-
PeaenuTL pasMepb! NOATOKA rPyHTOBLIX BOA no pasHocTw 0. =0 - Q, unm
nyTem nopabopa no dopmynam (3.2) wu (3.3), rge G; — {wumpuhlﬁ p&mmn
soposabopa; ty — CyMMAapHaR TEMNEPaTypa CMEWEHWA DEYHLIX W MPYHTOBLIX

— pop; 0, w0y — pacxoas! COOTBETCTBEHHO IPYHTOBLIX W PENHLIX BOA, NpMTe-
KO WMX K Bﬂﬂﬂﬁﬂﬁﬂp}f; ty U I — TemMnepaTyphl B0Abl PeYHbLIX W CPYHTO-
BuiX BOJ.

Onpenenedue COOTHOWEHWA PACXOAOB PEYHLIX W NOA3IEMHBLIX BOA UENEeco-
oBpaIHO NPOMIBOAMTE B NETHEeEe BPEMA, KOrfa pPasHOCTL TeMNEpPaTyp pPedHbIX
¥ NoazeMHs X Boa HAWbONLWAA! HECKO ML KO XyWe — B8 3WMHEE BPEMA.

PuNLTPAUMOHHEIE NOTEPM M3 peKu MOryT GuiTh MIYYeHbl W HENOCP BACTBEH-

- HBIMU  MIMEDEH MAMK  WMAM N0 THADORON MMECHKWM  MIMEDEHWAM MO CTBOPaM
BhilUE ¥ HIKE Bﬂ.ﬂ.mﬂ'ﬁnpﬂ, eCnM TOUHOCTL H:Mﬂ:rmuﬁ NO3IBONAET YCTaHO BUTL

POB — MOTPYMHBIX WMIW nnaaamuuam THNa {29} I'I:mnﬁuue unnmnmﬁme
MAMEDEHMA MOrYT CRYMUTL KpUTEDMEM AOCTOBREPHOCTH PaCYeToB, NPoBeAeH-
HbIX NO TeMNePaTypPHuIM AaHHeiMm,. MNepuoawieckue HabnwaeH A 33 TéMmnepary-
paMu NOA3EMHEIX BOA M NPOBOAWMLIE HA MX OCHOBE NEPUOAWMECKME DACUETH
COOTHOWEHWA PacXoAoB BOAbI, NOCTYNAKOWeEA M3 PasHbiX MCTOMHKKOB (ropw-
30HTOB), NoMoOryT riyGme W3yuMTe BOMPOCH WIMeHeHuA BanaHCca noAIeMHbLIX
BOA B pafioHe BOA02a6OPA, YCTAHOBHTE M MIYUMTE XAPAKTED NepeTeKaHUA Noj-
JeMHpIX BOA, OUEBHWTE BO BDEMEHW CTeneHbs KONeMAaTaluwu nop B pychne pexu
NOA BNMAHVEM 3KCNNYATAUWM M, CNELOBaTENLHO, X8paKTep WIMEHEHWA yCno-
BMIA Ha rpaHMuUax « AaTe HA 3TON OCHOEE NPOrHO3bI MIMEHEH WA PEKUMSE noa-
F@MHBIX BOA NOA BAWMAHMEM wX 3KCNNyarauuw. MamepeHwA Temnepatyp B pai-
AENAWEM CRoe BCE WKWPe MCNONLIYIOTCA ANA onpeaeneHMA hunNLTRALWOHHBLIX
CBOWCTB cnabonpoHuuaeMbIX OTNOXKEHWA M NepeTeKalkA yepes Hux [4, 39, 44] ,
B ycnoBuAX cTaUMOHapHOro pacnpeienedma TeMNepatyp NPOM3IBOARTCA HaMe-
peHWA TeMNepaTyp 8 Npenenax pasAenAiowero cnod. BeinyKnsie BEEPX KpwW-
Bble pacnpefensHMA TeMnepaTyp cBWASTENLCTEBYIOT 0 BOCKOARLIEM ABIKEH MK
NOAIEMHBIX BOf, KPWBLIE BbIMyKNOCTLIO BHM3 — O HHCXOAALUEM ABIOKEHMWM,
pacnpegeneHuwe TeMneparyp no mpARMod — ob oTcyTeTBuM ABWOKEHWMA vepes3
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pazaenAowmwit cnoit (pwe, 8). CropotTe BepTUKaNbHOR dUNeTPALMK Yeped
Pa3AenAOLLIMA SNOi onpedenaerca no opmyne

_ kB

o e T T, e,

CaPa Mg

rae A — koshdUMuMeHT TenNONPOBOAHOCTY NOPOA, WIMEHRAKLUMACA ANA FAMH
or 1,4 po 2,2 Br/(m * °C) B 3aBMCMMOCTH OT CTENEHM MX NECYBHWMCTOCTM;
B — GespasmepHuId nmammp; Cq — YAENbHAA TENNOEMKOCTL BOALI, PaBHER
4.2+ 10° fow/{xr =K} ps — obvemHan Maccasogst, paetan’ 107 krim>,
Mp — MO l.ll'-lﬂl:'lb paanannmu;arn CRoRA, M,

TEX: OTHOCHTENbHOE pacrna.nanaﬁ We Temneparyp ﬁT d:vm-:um ﬂTHﬂt.HTenh-
HOTO WameHeHMA rnybwHbl Az, conocTaBNeHrem IMNMPHMYECKM NOMyYeHHOro
pacnpefeneHuA TeMNePaTyp C COOTEETCTAYIOUleR Kpwaoi [ 3TanoHHoro rpa-
thma. Mpu atom

AT = L] ; Ar=2,
T= L T: J"‘
rae 7| — rvemneparypa B KpoBne paifiensiowero cnoa; T, — Temneparypa

B NOADLWIEE Pa3AGNAIOWErD CNoR; T, — TemnepaTypa Ha rnybuHe z,, oT Kpoanu
pazAenAOLWero cNoA; Z — rnybGuia 3aMepa TeMNeparyp o7 KpoBiu, M.
Jarem, awan rpaaveHT Hanopos AH, = AH/m, B CMEXHLIX rOpUIOHTAX,
-nmmanﬂmr'Hna-q:ndmuuem'ﬂmnamauﬁn'p‘unmnm‘m‘nrn‘tmn‘ka'=—f;*-“.
1]
Npoeenexve noaoBHbix HEOGMOAEHMH 33 PEXMMOM TEMNEPaTyp PasaenAio-

WKX CNOEB NEPHOAMMECKW B NPOUECCe ANUTENLHON IKCNNYaTauMy NOAIeMHLIX
BOA NO3BONHT YCTAHOBMTL MW MIMEHMUBOCTL NEPETEKEHHA YEéPe3 Pas3AenAWWe
CNOM, M H3MEHYMBOCTe PUNLTPAUHOHHBIX CBOWCTE NOCNEAHHMX NOL BNHAHHEM
CHATHMA C HWX B3IBEWMBBIOLWEro ruapocratueeckoro gaenedun. Ocobewmo
NEPCNEeKTHBHEI TaKKMe WCCNEADBAHMA HA CTaAuW IKCNNYATAUMOHHON pa3aeaKK,

Mo cxopOCTv pacnpoCTPaHEHWA TEMNEPATYpLl B JOHE 33Paliuv noga BNMA-
HHMEM HHOMNLTPAUMK TankiX BOA MOMHO ONPELENUTL BEPTUKANLHLIA Koaddu-
UMEHT DUNLTPAUMK CNRAraloWMX 30HY 83PaUMH Nopoa.

Mposepentsie H.M, ®ponoesim [39] TepmoMerpuieckue HaBmoaeHHA NO
pPAAY CKBaXWH NOKAasanW, YTo HapAAay ¢ obwel TenmaeHUMEeR K 3aTyxXaHWo ce-
30HHLIX aMNNUTYA KoneGaHuWin Temnepatyp ¢ rnyGuHOR UMEBOT MECTO DTAENL-
Hble YYaCTKK, FAe aMNNUTyAe BHM3 NO paipésy, waobBopor, BoapacTawT. 10
OBBACHAETCA CTeNeHbLiD aKTUBHOCTH BOAOOBMEHS, MEHRIOULIEHCA NO BEPTUKANW.
B peaynerate A@Ke B ECTECTEEHHLIX YCNOBMAX aMnnuTyasl konebauwid TeMne-
PaTYD Ha yvacTkax chaboeofioobunbHbLIX W BOAOYNOPHLIX NOPOA YMEHbLLIZHT-
CA, 3 HWKEe NO paspesy Ha yyacTKax Gonee TPRWMHOBATLIX W BOADOEHMLHLIX
cHoBa yEenwinBaioTCA. B HapyweHHeix ycnoawax, ocofedHo npu soacotBope,
3Ta 33aKOHOMEPHOCTe NPOABAAETCA ewe Gonee YeTKo, TEK Kak eoaooThHop

yoHNHBaeT sofoobmen.
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NopobHuiiA aHanvu3 TePMOMETPIYEC KMX HADMoASH WA NO BEPTUKANK AOMKEH
ABMTLCA OCHOBOW ANA pacyneHeHuA OAHOPOAHEIX N0 FeonorMMeCKoMy CTpoe-
HWO FOPUIOHTOR NO MX GUNLTPALMOHHLIM CBORCTEAM Kak AnA Haubonee ad-
hEKTUBHOR YETEHOBKW hWneTPOB, TaK W ANA OnPeaEneHitA MaMedeHni rua-
pOreonorMMECKMX napamMeTrpoB nO aepTukany, ocobedHO B HEOOAHOPOAHLIX
oTnowedvax. Ana aToi uend HabnAeH A 33 PEKWMOM TEMMEPATYPE! AONKHLI
NPOMIBOAMTLCA HE HA YPOBHE yCTaHOBNEHWA hUNLTpa, 4 NO BEPTUKANM, HE3a-
BMCWMO OT Toro, ofcaxeHa cKBaWHa TpyGamu wnu netr. MnTepeans npoBe-
AeHwA Hab MiofeH il B pazNMUHLIX FUOPOre0nor My ec Kux 30Hax MoryT DeiTe pas-
HbiMM B 38BMCMMOCTW OT CTENeHW HEOAHOPOAHOCTH CTPOEHWA paspesa. AnA
TAKMX W3IMEpeHWd TEeMNeparyp no 30HaM MoOryT ObiTb MCNONL30EBEHLI NWLLL
CNeunanbHel e HabmoaaTensHule WNK PE3ePBHLIE CKBANIHDI.

M3YYEHHUE TMAPOTEQXVMHYECKOIO PEXMMA

Traporeox uMU4eCKHe MCCNEROBAHKA, BbINONHAEMbIE HA PA3NMMHBLIX KaTe-

ropmax HabnoaaTensHol ceTy, WaoT M oblwue u cneywhuyeckue ocobennocT .

OBwum anA Bcex BMAOBR HaBGmMoOAeHWH ABNAETCA OUBHKA COOTBETCTBWMA

Ka4eLTEd IKCNNYETEALHOHHBIX WNE nAaHHPpYeMBIX K 3KCAANYaTauWwH Nog3eMHbIX

— Boj Tpebosanwam I OCT 2874—82, B cOOTBETCTEBWH ¢ KOTOpPbIM JAONMKHbBI

KOHTRPONWPOBATECA CRBAYHWMWE YCTAHOBNEHHBIE HOpPMbI HA OCHOBHGIE nO-

I{HEHTE_!'IH.

1. BakTepuonorwieckue: obliee KONUYECTBO MUKPOOPTraHUIMOB B 1 MM
=100; xonw uHgexc < 3,

2. Toxkcwunme, mr/n: Be®* < 0,0002, Mo®* < 0,25; As**** < 0,05;

NO3; <45: Pb** <0,03; Se®* <0,001: SF** < 7: Al 5 <05; F ot

3 =

- Bl it bt s i B catel R + "VocTaTods
0.7 no 1.,5.
3. Oprasonentuyeckwme: 3anax < 2 Gannoe; npuekyc < 2 Gannos; uBet-
HOCTE < 20 Tpapycos; MyTHOCTE <. 1,5 Mr7/m.

4, D6wime xummdeCKuWe: cyxoi ocrator < 1000 mr/in; CI~ << 350 mr/n;
S0~ <500 mr/n; Fe***3* < 0,2 mr/n; Mn** < 0,1 mr/n; Cu®* < 1 mr/n;
Zn'* < 5,0 mr/n; nonudocdare (PO}~ < 3,56 mr/n; 06IAA KeCTKOCTL
< 7wmmone/n; pHoT 6 a0 9.

Mo cornacoBaHmo ¢ MECTHBIMU CAHUTADHLIMMK OPraHaMu ¢ YMETOM MECTHBIX
NPUPOAHLIX OCOGEHHOCTER AONYCKAETCA wamMeHeHue TpeboBaHwiA K Boae no
pAAY noKasarened: cyxoi octatok < 1,6 r/n, mecrkocte 10 mmons/n, Mn <
< 0,5 mr/n, F — He hTopupoBaTe npu HMIKKX KoHueHTpauwax F, usetHocTs
< 35", MYyTHOCTH B naBogok < 2 mr/n. Boaa He AONWHAa COAEDaTe BUAMMBIX
HEBOODYMEHHEIM rnazom Mukpoopraduamos. Copepwamue wovor CI7
S04~ enonAax oTnpefiensHo  AonycTuMbIX KoHuestpauwi (NAK) we nomuhHo
NpeBuiWwaTe eauHuusl. MecTHble CaHWTAPHO-3INHABMWONOTHYECKHME CTaHLLMK
(C3C) onpenenAaldT coctae BOAMOMHBIX 2EFPAIHEHMA B paioHe, KOTODLIA
ADNMEH 3aTeM CUCTEMarTMiecKw onpegenATecA. KoMuedTpauws 3arpAaMqeHwid
He AomwHu! npessiwate NAK, yreepwaenneix TOCT 2874-82,

Wayvenve BOIMOUNHOW 3JarpASHEHHOCTH nOASEMHBIX BOA NPEACTAENAET
ocobyl0 CNOMHOCTL, TaK KaK Ha CErofHA M3IBECTHD YXKEe HECKOMNbKD ThICAY
Pa3NHUHBIX  COBAWHBHWA 38rDAZHAIOLLMY CPaly & uenoM W NoasemHble BOABL
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B vacTHocTH. [AnA GoNbWweld MACTH W3 3TUX CORAMHEHMA NOKa AKE He yCTaHoB-
nexst W eoamoxHele MK, NoatoMy Ha KoM KpeTHeIX BoA03800pax wayvaloTCA
NHWe Hawbonee BEPOATHBIE MHIPEAMEHTeI, aHA PErMOHaNnsHOW CeTH — HeKOTO-
pble o606 WweHHbIE NOKA3aTANM, TaKMe KaK nepMaHraHaTHan #1 GMxXpomarHaA
OKMCNASMOCTL, BHoXuMmieckoe noTpeGnen ve kucnopoaa (BNK) .

Ha koHTponbHOW HabmMOAATENLHOW CeTH NPOBOAMTCA CHCTEMAaTUYECKDE
M3yueHWa COOTBETCTBMA KayecTBa oTOMpaemoid ¥ nogaBaemol noTpeburenAm
Boas: TpeGosaHwAam MOCTa. YactoTa oT6Gopa Npob Ha aHanua pasnwuHa AnA
Pa3NMIHLIX WHrpeaMedToB. Tak, DakTepwonorwyeckwid COCTaB BO0Aw1 NpH
MMCNEHHOCTH HacenedmAa a0 20 Tuic. YenNDBeK ONpPeAenAeTCA He P@Ke OflHOro
pasa B MecAl, a NpH uucnedHocTH 40 50 Teic, uenosex — 483 pasa B MeCcAl,
ECNW Ka4YecTBO BOJA BuiCOKOe M 06e33apaXuBaHue He npumeHAeTCA, B npoTue-

_ HOM cnyyae oTGop nNpoS Ha aHaNW3 NPW YHCNeHHDCTHM HacenedwA Ao 20 Tuic.
MENOBEK NPOMIBOAMTCA He PEXe DAHOro pPasa 8 HeaeNw, NPW Hacenedmu no
50 Tulic. yenoBeK — TPW pa3a B Heaemo, a ANA KPYNHeix ropoace (cBeiwe
50 teic. wenomex) — exeaHesHo. ExegHeBHO B 3TOM cnyuae OnpeAenAeTCA W
ocTaTouMHbId xnop. OGWwMA XUMHYECKWMIA COCTEE W3YYAETCR B TedeHwe NepBOro
roaa 3KCNNyaTalWM veTelpe pasa 8 roa (no ceaowam rofa), a 3aTem He pexke
OoAHOro paza B rog B Hawbonee webNaronpwMATHBIA Nepwoa NO Pe3yNLTatam

— nepBOro-roaa Habmoaedwi.Npu_nposoged Ka BoaoaabOpax ChelManeuon
o6paborku soAe (0Ge3xeneavBaHue, YMArieHmwe, TOPMPOBaHWE, DIOHUPOBa-
HHE W Np.)] NPOBOAWTCA TAKKe ©KEAHABHLIA KOHTPONL 33 MPPEeKTHEBHOCTLIO
pGpaboTHW.

Ha cneuranmaupoBanHoi HabnwopaTensHOW cerTw, cO3flaBaemMOW B nepwoa
NOMCKOB W PazBeAKM NOAIEMHBIX BOA, MIyYelMe KAJecTBa MOAZeMHBIX BOA
JAKNOYAETCA: B OUBHKEe ero WMIMEeHYuBOCTH no CEe30HAM rFOA8; NPOBagEH MM
ONBITHEIX OTKaveK, OCOBEHHD & NepHOaLl ANWTENEHEIX IKCINYATaUHOHMHBIX
BbLINYCKOB, BbIABNEHWM CYLUECTBYOWMHX MMM NOTEMUMENLHLIX OMaroB 3arprs-

HEHMH; NPOrHO38X BOIMOMHOID MIMEBHEHMA KIYECTBA BOALL BO BREMEHW,
060CHOBAHMM 30H CaHWTAPHDK 0XPaHel BOKPYr Boao3abopa.

OueriKa MIMEHEHMWA. XMMWNECKOr0 COCTaBa NOA3EMHLIX BOA NPOBOAMTEA
no Bcell 30He BOIMOWHOrD BnwAHKA Bofoaabopa. Yacrora ot6opa npob BOAL
Ha aHanWa aom«Ha BuiTe 0BOCHOBAHA HCXOAA M3 PerMOHaNbHLIX 3aKOHOMEPHOC:
Tell rMAPOXMMUYEC KO0 pexumMa NoaseMHelX BOA. B 3aBMCUMMOCTH OT KNMMaTH-
yecKmx ocobeHHOCTel MOryT OeiTe BCTpedeHbl ABa THNa CE3OHHOr0 rMApOXH-
MMECKOro pexsaa: 1) Korfia 8 npouecce MHGMNLTRALWOHHOrD NATaHWA NPO-
MCXOQMT CHIMEHME MWHEDANW3IAUWK NOAZeMHbIX BOA 38 CMET MX paaﬁannaunn
Gones npecHLIMM MHDUNLTPAUMOHHBIMKM BoAamu, 2) Korpa B npouecce wu-
DUNLTPAUWOHHOrO nUTaHWA HabnwAaeTcA YBENWMEHME MWHEPanwWaallMw nNoa-
3eMHLIX BOfl 33 CYET BLIHOCA CONEM W3 3aCONEHHOM 30HLI a3paunn. B nepsom
ChyvYae MMeaT MEecTD NPAMan, Bo BTopom — obpatHan ceA3b Meway Koneba-
HUAMMH YDOBHEW W MWHEDaNW3IaUMen nogzemMuerx BoA. CywecTeedtbie wame-
HEHMA B FMAPOXHMIMECKWA DEXUM MOrYT BHOCHTE MCKYCCTBEHHBIE MEDONDHA-
THA W NPEKAE BCEro OpOowWweHHs W NPpombiaxka noye. Bo ecex cnywarx ovbop
NPo6 - BOALI Ha aHaNWU3 COrNAcYeTocR G POKHMOM YpOBHEH NOA3eMHEIX BOL M
NPMYPOMMBAETCA K 3CTPEManbHLIM Ero NONOWEHUAM N0 Ce30HaM, T. e. K Nepwr-
oaam BCexX BHYTDHIOgOB6X MHHWUMYMOEB H MAKCHMYMOB YDOBHEH.
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Nna wayveriws BnvAHuA BodooTBOPa HE BOIMOMMHBIE HAMEHEHMA KayecTea
noA3eMHbIX BoA npofel BOAbI HA aHanu3 oTbDMpPaliTCA KAaK B Havane, Tak W B
KOHUe OTkayex, ocoBenHo HawBonee nPOAOMKMTENBHBIX. MpDEKTUBHOCTD
BhiNonHeHWA TaKoW Jafadd Moxer DeiTe nNpoBEneHa KOHTPONBHBIM PacYeTomM
BOIMOMHOW CKOpPOCTH NOATOKE HEKOHAWUWOHHLIX BOA CO CTOPOHbLI MoTeH-
UManNbHOTrO WMCTOYHMKE 3arpAsHerHa (pex#, HaCeNnBHHOr O NYHKTA, NPOMbILLINeH-
HOFO NPEANPWATHA, CENLCHKOXOIAWCTBEHHBIX 3eMens, MHBOTHOBOOYECKMX
KOMMNekcoB). TaKOW PacHeT MOMET ONPeaendTs U HEoBXOAWMYID ANA 3TUX
ueneid NPOAOMKMTENLHOCTE OTKay KK, KavecTBO NnogzemHbIX BOM B padoHe Kax-
AOrO NOTEHUHMANBHOrO WCTONHMKA JarpA3HEHMA ACMKHO DbiTe Mayyeno w ompe-
Aenebl KOHTYPRI JarpA3dHedHbix BO4, WX COCTAR W KOHUEITPaUKWK, ¥YeHa 3T0M

CTAAMU BEWHO BLIABWTH HAYABLWIWIACA NPOUECC 3arpR3IHEHWA NOAIEMHBLIX BOA.
Hho DR [ A AETCHA CDODM DO RSB L eeCH : M TO —HEE T
YHBAKLLEECH WIMEHEHWE CBOWHCTE BOALI 8 PE3YNLTATE SHTPONOrEHHOO BO3-
AsPicTBWA  (XMMmuwuecKoro, HIWMECKOro, OpraHonenTWYecKoro, BWOnorkyec-
Koro} no CpaBHeH 0 C 28 COCTOAHWEM B eCTEcTEEHHBIX YCNOBUAXM. ITu uame-
HEHWA MOryT HaXOAWTLCA B HayansHoit cTaguu Hamuoro wioke NMAK w Boaa &
ITOM CNy4Yae CYMTAeTCA NPWOAHOW ANA wenonb3oBaHuA, MMoatomy BCKPBITH
APOMIOLWEALUME WIMBHEHMA W OUBHWUTE TeMNbl Pa3BMTHA NPOUECCa 3arpPAIHEHWA

MOWHO NWIDE W3 OCHOBE CONOCTABNEH WA THAPOTEOXHMHYECKOTD PORWME WIY-
MAEMOrQ YMACTKa C hOHOBLIM J3BRAOMOD ECTECTBEHHLIM DEMMMOM, 8 TaKM¥e HA
OCHOBE CHCTEMATWMHMECKMX HADNAeHMA 33 PEKMMOM XHUMWYECKOro COCTaBa
33 BECb NEPMOJ NPOBEABHWA NpeBapWTENsHOW W AEBTANLHOW PAaIBEAOK, MTO
AenaeTCchR ganexKo He aceraa.

Ona vayyenwA nNOACOCAE HEKOHAWUMOHHBIX BOA cHH3y TpelyeTca coopy-
AWTE KYCT cneUWanbHbIX APYCHEIX HBEIHI:IIJ:I,HTWI:HEIK CHBAMMH.

Tipw oTka4xaX 8 padoHe pexh HabMOABHWA 3a Ka4ecTBOM BOA Chefyer
BECTM M NO HAGNIOAATENLHBIM CKBAXMHAA MEXAY pPEKOA W Bosoc3zabopom,

YTO NOIBONWT YyCTEHOBHUTE NPOULCC BOIMOMHOMO CamOoOvMitieHWR DedHBIX- B0
rnaeqeiM obpazoM or GakTepuanbHOro 3arpRIHEHMA W ONPEAENWTE NG ITOMY
KpWTEPMO ONTUManeHoe paccToAMMe Boan3abopa OT pexu,

Ha cneuwanwampopanHOi HabmMoOpaTensHOW CETW, CO3faBaemMoOli ANA nepe-
OUEH KW 3anacos NOAIeMHLIX BOA Ha AeficTByOwmx Boaolabopax, nposoawnTca
CONOCTaBNEHMWE MHOMONETHMX MIMeHeHKHi KavecTea NOA3EMHLIX BOA B paHoHe
B0A03360pa NO AAHHLIM aHANWIOB NEPUOAE Pa3BelKW, Hayana IKCnnyarayuuu
K nepeoueHkw sanacoe. C yYeToM 3THX AaHHBLIX OUSHWBATCA W YTOMHAKTCA
NPOrHO3Ll BOIMOMHOND WIMEHEHWA KaYeCTE2 NOAIEMHLIX BOA BO BDEMEHM,
onpegendetcr, ecnk HeobXoaumMOo, NPOrpaMMa ragporeoX MMHYBCKHMX Huecne-
AOBaHWIt Ha Gyflywee v GOPMUPYKITCA NPHPOAOOXPAHHEIE MEDONPUATUA NO
03A0POBNEHMD CPEdbl W NPEAOTEPALLEHMD YXYALWEHMA HavyecTEa nopA3em-
HbIX BOA.

AHanorwiHele BONPOCs! PELWAOTCA W Ha OMopHoi Kmoveaol HaGnoaaTeNb-
HOW ceTH. OAHaKO 3AeCk NPW HANWYIHK MHOFONETHHMX PeXUMHbLIX HaBnoaesui
NPEACTABNAETCA BOIMOMHBIM M3YYUTE AMHAMMKY MIMEHYMBOCTH KaYecTsa
AOAIEMHBIX BOA W NO CelDHaM TOA3 W 3a MHOroneTHe, B nporpammy rruapored-
X MM eCKOro onpoGoBanmkA, NoMUMO ycTaHoeneHHeix MOCT oM wHrpeguexTos,
peKOMEHAYETCA AONONHMUTENLHO BKMOYATL O eHuA Eh, KpemHexucnoTe
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obwero opradwieckoro yrnepopa CO., oKMUCNABMOCTs NEPMaHraHaTHYIO, a
TAKIKE COAEPMAHME PTYTH, KaamMuA, Bedsanupeda u XNop-OpraHuyecKuX necTu-
uwaos [27].

KoppekTHpoBKa nporpaMm WCCNefOBaHWA OCYLUECTBMAETCA B COOTBETCT-
BMM C CYLLUECTBYIOWMMI B per HOHE NPUPOAMLIMM K TEXHOMEHHBIMUW NPEAROCHIN-
KaMK ANA NOABNEHWA TEX MW MHbIX KOMNOMEHTOB B NOA3eMHbIX BOoAax. Tak,
B 30HEX NPOMbILWNBHHLEIX NPEANPWATMI ¥ FTOPOACKWX arnomepaudid, NOMHMO
OTMEYEHHBIX Bbille KOMNOHEHTOB, uenecoobpalHo onpeaendTe TAKKE COASD-
WaHue HedTenpopy KTOB, NeTydux QeHoNoB, NOBEPXHOCTHO-AK THBHEIX BEWECTE
(CNAB), BaHaawn, Hukenn, Xxpoma B 30HaX CKNagupOBaHUA WNK TPAHCNOP-
THpOBKW HediTenpoaykTos — netyyue dreHonel, obwwil NoKalaTens CoaepMma-
HMA uprﬂHH'lE:HIﬂ{ nu.uec:m, uumhﬂamwﬁ N0 XUMMUYECKU NOrNoWeHHOMY

HWA, HaDTEHOBLMRE KWCNOTHI, :Bpﬂ!ﬂnnpﬂn. B pafonax cenhcunxpnznﬁcrmhhm
MENMOPaUMA ADNOMHWTENLHBIMM KOMMNOHEHTaMKU CAYKAT ofwmMe noKasarenu
cbaepxaHuna opraHudeckux sewects — XNK, o XNK,, —onpeaeneHHeid manra-
HaTHbIM cnocobom, nokKazatenu Hawbonee YCTOWYMBLIX W TOKCHYHBIX MNECTH-
uvaoe (xnopcopepmalmx, PTYTHO-OPraHMYecKHX, Mbl WEAKOBHCTRIX) . YyuThl-
adA Cﬂﬂﬂﬂlﬁ“ﬂﬂ'rh NeCTHULMAOB HAKANMWBATECH W CYWeCTBOBATE B NOA3EMHEIX

BOAaX ANUTENLHOE BpemA, uenecoobpaiHa NpoBEpKa COABPKAHMA B HUX PaHee
NpUMEHABLLMXCA w BnocneacTeww sanpewenHerx (AT, anapuH, mepranradoc
w Ap.}. Conep¥aHue TYMMbl BCEX TOKCHIHBIX KOMNOHEHTOE (38 WC KON eH nem
GTOpa, HUTPATOE W PAAMOAKTHMEHLIX BEWECTB) B AONAX OT MAaKCUMAaNLHO A0-
NYCTHMBIX HE ACMKHE NPEBbIWATL EAHHMUbI. Pamﬂ geaeTcA no copMmyne
c1/Cy + ¢3/C3 + ... + €,/C, < 1, TAR C;, €3, ..., Cp — OBHEYIHEHHBIE KOH-
UEHTPAUMK B Mmr/n; Ci1.Cav voui Cp — vmmuanmuue ANA 3TUX KOMMNOHEHTOB
NAK 8 Mr/n. 310 COOTHOWEHUWE B NPOLECCE IKENNYATAUHMA MOMXKET HIMEHATLCH
U NO3TOMY NEPUOAMMECK M AOMKHO NPOBEDATLEA,

B CNOMHEIX THAPOreOXAMANECKIAX YCNOBWAX (HanphMep, NpW BAWIKOM

pacnonoMeHun K sono3abopy KOHTYpPa CONEHBIX WM 3arPAIHEHHBIX BOA, B
YCNOBMAX 3IKCANyaTauww fIMH3 NPecHelX BOA, NNABAHLWMX HA COMeHbIX, U T. A.)
HabmogeHwA uenecoobpaHo BeCTH NO KYCTaM CKB&XHH ¢ APYCHO pacnono-
weHHbIMK DunbTpamMu. MNpM M3yYeH M NPOABIDKEHWR K BOAO3ab0pY HeKOHAM-
LMOMHBIX BOA € GOMsLUei, Yem y NPECHLIX BOA, NOTHOCTLIO (MOPCKUWE BOASI
B6nuaM nobepewwid, KanuiiMbiik conw), onpoBopaHmio NOANBKAT HMKHHE W
HaubGonee NPOHMUAEMME-YACTH BOAOHOCHOrO FOPMIOHTA, @ © MéHbWeRA nnoT-
HocTeo (yrnesogopopel, CMAB w ap.) — BepxHue 4acTW BOROHOCHOrD Fo-
Pw3oHTa.

Cpoxku otbopa npob Ha aHanua AoMKHbI BbITe YBAZaMLI & OCOBEHHOCTAMM
CEIOHHOMO PEKWMAE, EClii TAKOBOW NPOCNEKMBAETCA, W NPUYPOYEHLI K IKCTPe
MaNbHEIM NOnOXKeHMAM ypoBsHen. MNpu oTeyTCTEMKM CESOMHOro pexuma ypos-
HEA u yrposs! NOATOKE HEKOHAWUMOHHLIX Bog OTBOP NPO6 MOMET OCYILeCTs-
NATLCA pa3 B roa. C ysenuyenvem e yrpossl yXyaweHHA KayecTea Bos 4acTo-
Ta otBopa npob AOMKHA NOCTENEHHO YBENWMMBATBCA W MOMNET AOCTURETE
eXXeMECAYHOro w Gonee YyacToro onpobogannA. B 3ToM cnyvae CpoKW onpobo-
BEHUA KOPPEKTUDYTCA CPOKAMMW NPOABMWKEHMA 3arprA3Hedwid K Bopolaopy

e WNM K ero KpaiHiuM Hab moAST aneHLIM-CRKEBDHIH IM.
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MNporpaMma ruaporeoxXMMuieckoro onpo6osaHua NO ONOPHOW pPeruoHane-
HOW CeTW BKMOMaeT B cebn nepeveHb Boex obWMX KOMNOHEHTOB KavecTsa BoOA,
nsmuTupyembix TOCTom, a Takxe BEPOATHLIA COCTAB MUKPOKOMTOHEHTOB M
3arpA3HAIOUIMX BEWECTB, XapPaKTepWIYIOWMX PErvOHANbHLIR rHMAPOX UMUYEC:
KuiA HoH, CBA3AHHBLIK KaK C aHTPONOreHHLIMW BO3ASHCTBMAMM, TaK W € NPW-
pOAHbIMKU OcobGeHHOCTAMM perwona. B nepeyio ouepeas 3[eck AONMHEI GbiTh
yuTeHb! HaubDOnee pacnpocTpaHeéHHbI2 BMALI EEI'!.'IHEHE."I-IHE — XNOpWakl, HUTPDaTH,
yrnesOAopoaLl ¥ TRMENsIE METaNNkI. HWFPEMHH TAKMX WCCNefoBaHuH yTou-
HAeTcA B npouecce pabor. B vee axniovaroTcA KOMMNOHEHTh! He TONLKO cOAEp-
WAWMeCA B KoHUeHTPauwAxX shiue M Hioke NAK, no v umerowme TEHABH UMD K
W BEN WM EH MHD

Beckma CYLWECTEEHHOE BAMAHKME HA KAYECTBO noAleMHblX BOA OKAalelBaer

3arpazHedve atmocdepsl, KoTOpoe npWoGpeTaeT peruoHanbHbIR XapakTep.
OCHOBHBIMW MHrDEAMEHTAMM 3/1ECH ABNAIOTCA OKWChL Yrnepoas, CORAWMHEHWA
cepbl W a3oTa, yrnesofopoasl. CoeavHeHne oKWCNOB Cepul M 230Ta © BNaroH
atmocthepel NPUBOAMT K 06pazoBaH Mo HIBECTHLIX “"KuCnbix Aoxaed’,
Coeautenue TaKuX aHOMANbHLIX NO OTHOWEHWIO K HOHOBLIM KOHUEBHTDa-
uuAM KomnoHeuToB Tpebyer HabmoaeHuid 3a WX pasBUTHEM BO BpEMEHH W

____ npOCTRaHcTBe, A&We ECnM OHM HaxOoAATcA MHOro Hwke MAK.
Muapoxummeckue HabNAeHWA NO pPervoHaneHoW CeTH, HeusbemHo BKno-
walotieid 8 celn HabnoaeHwa B paionax BoAan3abopos w HA YYaCTKax NoKank-
HelX 3ArpA3HeHMd, UMS0T UeNek OXapaxkTepuloBsaTe AMHAMUWKY BO BpEMEHM:
a) ecrecTBeHHOro dona, KOTOP.Ii MOXKET BbiTe HENOCTOAHHbIM, B) pa3BMTHA
peruoHansHOro ypoBHA 3arpAzneHui (Hwke NAK) ; 8) macwraboe pazsurun
AHOMANBHO BLICOKUWX 3JarpAZHEeHWA B PaROHaX OTAeNkHLIX OMaroe JarpAlde-
_ wuih_{(ssiwe NAK). Bee ato noszponaer onpesenre cTPATErmo NPUROAOOXDAH-
HbiX MEpPONPUATHA B peruoHe, NPOrHo3IvpoBaTh YPOBEHL CHWKEHWA KavecTea
NOAIEMHBIX BOMl BO BPeMEeHM, YYWMTLIBaTh faHHOE ABAEHWEe Npu cOCTaBneH i

NNIHOB PAUWOHANEHOTD OCBOEHWUA MOAIEMHBIX BOA.

MMapoXuMUMECKME MCCNEAOBaHWA B pervoHanLHOM MnaHe A0MKHL DeiTe
rnaeHeim 0DpazoM cOCpeAoTOYeHLI HA MTPYHTOBLIX BOAAX, TaK KAK OCHOBHbIE
AHTPONOreéHHBIE 3arpA3HEH A NPOABNAIDTCA Npexle BCero B HUX U NMLUEL 3aTem
g8 HanopHeix. Cpoxw onpoboBanuA 3ECE WMEHOT CE30HHBIA xapaxkTtep. B Tex
cNywanx, Koraa onpobogaHue NPOBOAMTCA NO CNEUWANLHBIM HaBNIOAATENLHBIM
cKeaxwHam, oTGop npob Ha aHanwi NPOBOAMTCA NMILL NOCMNE NPOKAYKK CKBa-
MuHbl ¢ oTBopom He medee asyx-Tpex ofuemoB cronBa B0Abl B CKBEMUHE,
MexknioueHne MOryT cOCTaBMTE NULWG CNYYaM MIYYeHWA Pa3BMTMA 38rPRIHEHMA
€ METKO BbID&XEHHbIM OTNMIMEM no nnoTHocTw. B atom cnyvae na nepeom 3ta-
ne npoBoAuTcA oTGop npob B BepXHER k HDKHER 30He, NKBO NOHHTEPBAaNLHO
BAONE CTBONA CKBEMMMHLI, @ 3aTeM NPOBOAWTCA npokayka anA oTBopa npob
Ha OB MA XMMUIBCKWIA COCTAB M ApYrve BUAbl 3arpAIHEH WA,

AHanorwuribiv 0o6pazom, Korga BOAOHOCHBIW rOPM3OHT HEOAHOPOAEH MO
hUNLTPALMOHHLIM CBOHCTBAM wnWM uMmeeT GONbLIYID MOLWHOCTL, oTOop npob
BOALI Ha aHaNU3 HeoBXoAUMO NPOBOAKTE Ges NPOKAYKM NO 30HaM — Ha YPOBHE
Hanbonee NpOHWUEEMBIX CNOEB, TaK KaK CONeHbie W 3arpA3HeHHele BOALI NPO:
ABAT npexAe Bcero cebr B8 cnoax c Gonee BuicOKUMU KODhUUMEHTAMM DUNLT-

pauvu. LApyrumu cnoBaMmu, BHEgpedHWe CONEHBIX W JarpAIHeHHBIX BOA MOWET
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NPOMCXOAMTE OTAENbHLIMKM 'A3bIKAMK’ W YNOBWTL MX NPH HECAHOPOAHOM
CTPOEHHH FOpHIDHTE MOMWHO NMHWLb ﬂﬂpﬂﬁﬂ-BEHHm ropy3ioHTa no 30HaM. [locne
ITOr0 HEOBXOAMMD APOMIBECTH TAKME NPOKaYKy W oToBpaTs eule oaHy npoby
ANA DNPEENEHHMA KOHUBHTPAUMH CMELLEHWA NOgIeMHsIX BOA W3 DajHbIX Npoc-
noes.

MnoTHOCTe perwoHaneHeix onpoboBaHwiA AomuHE OuiTh YBA3EHE ¢ TeEXHO-
reHHOW HarpysKo#, onpeaenremol obobuweHHbIM NOKasaTenel MNKM MOAYNEM
TexHoreHHol Harpyakm [10], noa KOTOpeIM NOHMMAETCA Konw4ecTeo BbiBpa-
ChiBaeMbIX B rofa 3arpAsSHAKOWMY BelUlecTs, OTHECEHHRIX K 2AMHMUE nnolaan.

Habniogenwa 3a HaMeHeHMAMM KOHUSHTpAUMNA CMelleHWA NOAIEMHBIX BOA
PasHuIX BOAOHOCHLIX FOPMIOHTOB TaK ¥e, KaK W 33 KOHUeHTpalluAmM cMelle-
HMA uc:.q PaIHBIX anmawp, NO3IBONRKT PELUMTE pn,q npammm:un M 1mpem~

nmnrpauun mnﬁmuucr&u H&Enmneuuﬁ 33 pam“mam Temnepatyp. Meroas
pElWeHHA 3THX BONPOCOB NPUMHUMNMANLHO OAwHaKosel. Bo Bcex dopMynax
B 3TOM CRyYae BMECTO ASHHLIX NO TemMnepaType AomHul BbITh NOACTABNEHLI
FHaveHHA HﬂHI.I.EI-I'F[JHI.I.Hﬁ BOA. I"tu.q Kﬂi-IH.,EI-ITPHI.I.HEﬁ np¥ 3TOM MOMET NpHHM-
MATLCA CYXOM OCTATOK MnW ob6wad mMwHepanuaallA Boasl NMEO KOHUEHTPauMA
OTAENBHBIX PACYETHBIX, NPEXAE BCErD KOHCEpBaTHBHLIX KomnoHenTos (Cl, SO,

COASRaARWE OTAENEHLIY WIOTONOE, Hanpumep Hewap).

HABNWAEHNA 3A OKPYXAKWEA CPEADA

HabniogeHwA 3a peXMMOM NOA3EMHbIX BOA B CBA3M C WX IKCNNyaTauwed
He MOTYT NPOW3IBOAMTECA B OTPLIEE OT HabnoaeHWA 38 OKPYWAIOWER CPeADN.
MameHeHma, npOMCXOAA LME B OKDYHAIOWEW cpeae, NPUBOART K MIMEIIEHMAM
B MOg3eMHelXx Bogax, w HaoBopoT. Hanpumep, pacnawka, nepennaHvpoeKa
WK JACTPORKE TEDPUTOPKWIA, JapEry NWPOBaH e NOBEDXHOCTHOMO cTOKAE, Bhipyh-
KA NeCOB, COIAIHME HA NOBEDXHOCTH 3AMNM OMEF OB SarpAIHEHMA MOFYT ¢y —
WECTEEHHO NOBNMATE HA BOAHLIM W conesoi BanaHcsl noaszeMHelX 2oa. MHTeH-
CHMBHEA 3IKCNNYaTauMA Nofg3emMHbIX BOA MOMET NDUBCCTH K CHWOKEHHMIO PEYHOro
CTOKAE, BbI3BATE NPOCAAKH 3EMHOR NOBEPXHOCTH, AKTHBMIWPOBATL KEpCTOBO-
cyhO3HOHHBIE NPOURCCH!, NPUBECTH K YIHETAHMIO PACT UTENLHOCTH, OCYLUIEHKIO
Gonot, npyaoe u 1. A4. He yunTeiBaTe BCErO 3TOr0 HEMbL3A, TAK KaK HIMeH EHMA
B cpefe AenaloTcAa dakKTopaM M, onpeAenAluMMH OCOBEHHOCTH pPemKMa NOA-
JeMHBIX BOA, KOTOpbIe HeoBxXoAMMO NPOrHOIWMPOBATE, @ PA3MEP HeraTHeHBIX
NOCNEACTEMIA BOAOOTOODA ABNABTCR OAHWM W3 OCHOBHLIX KDWTEDWUEB ONTHMM-
3auMm ero pekwma. B tex cnywanax, Koraa HabmoaeHwA 38 NepedvUchetHbIMH
Beblle 3neMeHTamMy cPefbl NPOBOAMTCA COOTBETCTBYHOWMMM, OTBETCTBEHHBIMMH
38 HMX, BeAOMCTBAMM, B 35054y MTHAROreonora BXOAWMT aHanM3 AaHHLIX 3THX
HabnoaeHuA ¥ yCTaHOBNeHME HEOBXOAKMMEIX ANA NPOrHO30B 3AKOHOMEPHOCT &
M KonuuecTBeHHbIX cBA3el. OgHaKo YacTo 370 He BXOAMT B NNaHbl COOTBETCT-
BytoWwmx BegomcTe, Toraga HabnogeHwAa npOBOAATCA CUMNaMK FMAPOreonoru-
YECK MX OpraHvIalMi MW NO WX 33Ka3y ApyruMu OpraHu3auuAmMm,

OpHmrm w3 Hanbonee pacnpocTpareHHEIX  BHAoE KabnoaeHvit 33 cpefod
ABNAOTCA ru.npnnnrmeunue Haﬁnmnﬁmﬂ AnA uayueHHA YyCNOBWIA BOCNONHE-
HMA 33 - EHKM MIMEHEH WA pEYHOrD




CTOK3 MCCNEAYTCA Pacx0fb! PEK W KAYeCTBO WX BOJA HA BXOAE B 30MY BNWA-
HKA BOQO3a60pa u Ha esixone uz Hee. Ha npunexawem k sonosabopy ywacrke
PeKW NPpOBOAATCA HabnwaedwA 3a peKUMOM YPOBHA BOAb! B PEKE W MIMEHE-
HUAMK MpodunA gHa (Ha Menkux pexax). Jamepbt YPOBHER W DacKooB pex
NPOBOAATCA B TE XME CPOKM, YTO M YPOBHEH NOAIEMHbIX BOA, a npodwmneil axa
— pa3s B OAWH-ABE roga. B 3oue enuAHuA sogo3abopa nepwoaHYECKH pa3 B rog
npoeodATcA ofcneaoBsaHuA 3a COCTOAHWMEM pacTWTenbHoCTW, BonoT, cTapuu;
OCYIWECTEBNAETCA KOHTPONL 3a coGMOgeHMEM pexKoMeHaauwit no orpaHwye
HUAM BefeHunA X03AKCTBA B YCTAHOBNEHHLIX 30HAX CAHMTAPHOW oxpaHel, B pai-
oHax soposabopos, pacnonOMeEHHbIX Ha yPOaH M3MPOBAHHLIX TEPPUTOPWAX U B
MPOMBILUNEHHBIX 30HAX, BaXHO WCCNEA0BaTe 38rpPRIHEHHOCTE TIOYNE, ANA Yero
MiHMUMYM pa3 B FoA CReAYeT NPOBOAWTL aHanws COCTaBa NOYBeHHOW BRAFw.
B_paiionax, CNOMEHHbLIX NOABESPNKEH HbIM - NPOCAACUHBIM- RBNOHWAM OTACKIHHA-
MK, 8 30HEX AEHCTBYIOWMX KNOWYeBbIX BOA03abopoB NPOBOAWTCA NEPHOAM-
YecKan NpeuMIuoOHHaA HeBENUPOBKAE MECTHOCTH Ha NepPBbLIX ITanax IKCcnnyara-
UMM pasz B TPW—NATH NET, 38 38TEM C MHTEHCWDHKALMER NpoUecca NPpOCcefaHmA —
exeroqHo. Mameperve BenwiMH NPOCAAOK 38MHOR NMOBEPXHOCTH Ha yvacTKax
HabnioaarensHbiX Touex OCYLECTBNRETCA HE TONLKO MYTeM MEpHOAMYECKOro
HHBENHPOBAHWMA YCTLEB CKBEMMHH MPH YCTEZHOBNEHHbBIX Y CKBaOXWH penspos,
WO HEDMOBEHMAMK - HA- CaMHX CKBaXMaX. [nA-aroro ckeakmus-oBopyay-
KTCA cnegyowmwm obpasom (puc. 9) .
1. PunbTpOBaA KONOHHA YCTAHABNMBAETCA B NOACTHNAOLWMEA 3KCNNYATH-
PyeMbid ropmsonT, a obcaaxsie Tpyabl (MAM KOHAYKTOP) — B BepxHel YacTw
Tonwu. [nA M3yYeHHA BENWYMHbLI OCEAaHMA 38MHOW NOBEPXHOCTH MIMEPAIOT
YBENWYMBAIOWYOCA BO BPEMEHM PA3HOCTL BLICOT MexAy DUNLTPOBOR KONOH-
HOW, ABNANLLEACA MECTKHM PEnepoM, U OCEAAIOWeA BMECTE C NOBEPXHOCTLIO
= obcaproi TpyGoli (oM. pwe. 9, &) .
2. Ha aHO cKBaXMHb] B. NOACTANANWWHA FOPM3OHT NAACT Ha TPOCeE yCTaHae:-
~ NWABAEBTCH TP ; Tpoca nepebpacsiBaeTen Yepes yere—————
HOBNEHHRIA HA NOBEPXHOCTHM 38MNM Yy CKBIMMHLI Gnok ¢ npoTuBoBecOM.
HHTH#‘ICHEH&B'I'& ApOCAlKH ONpegenAeTCcA No BENHYHMHE onyCKaHHMA NpOTHBOBECA
{cm. puc. 9, 6).

Puc. 9. Cxembi ofopynoBaHHA CKEAXWH RNA
usBmopeunii 38 npocanwoi (AH) emwoR
NOBEPXHOCTH:

d — M0 PamMocTe oTmaTox ofcaavol W duneT-
poRo@ TpyS; 0 — NO WIMEHEHWAM NONOIKEHHA

NEOTHE OBECA,
! — tmneTp ckeewwnel, MNopoas: 2 — BOAO-
HachiuieHHBIE, J — cnsBonponnuseMbie, 4 —

BOO0YROPH b8
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B paiionax BoaMOMHOro nepxeata soaozabopom GonoTHeIX BoA HeoBxoau-
MO NpoBOAWTL HabmoAeHwA 38 YPOBHAMH W cocTaBom Boakl B 6onotax. C oa-
HOW CTOPOHLI, NepexeaTr BoNOTHLIX BOA W AKTMBM3AUWA OKMCIWTENLHLIX NPO-
UBCCOE Ha oCylaeMbiX BonoTax mMoryT yXyAWKTe KaueCTBO aKCNNyaTwpyembIx
MOAZEMHBIX BOA 33 CYET MOBLILUEHWA MX KWCNOTHOCTW, COABDMKEHWA X enesa,
MapraHuad » opraiwkk. C apyroit cTopotbl, 6onota Hepeako GopMHpYHTCA 34
CYeT PaIrpy3k¥ NoAleMHBIX BOA, NepexBaT KOTOPOA W CHATHE WCNapeHWA C
yuacTiKoe GONOT MOryT CYLUeCTBeHHO YNYYWMHTE YCNOBWA BOCMONHEHMA 3ana-
COB NoA3eMHbIX BOA.

Ha Teppuropuax, rae B UTOre MHTEHCMBHON 3KCNNYaTalMK NOAIEMHLIX BOA
BOIMOMHE AKTUBMIAUMA KapcToBo-Cyddo3moHHbLIX npoueccoe, weobxoaumo

%

HH}MH‘IEEI{H IT.'DBﬂl.ﬂ,HTh Hﬂp[:TﬂJTﬂ-FI.ﬂEEI{'fH}I EIHEMK? c FHWIE}EHH noBepx-

s Y T 2 3 IPRIX),
BbIABNEHWEM BO3IMOMMHBIX dmr:mpuu nnmnﬁmw,rmu,ux dKTHBHAAUMKM KapcTa
(noTepw peyHoro cToka, nNoTepwu M3 BOAONPOBOAHLIX W KAHANWMIAUMOHHEIX Ce-
Ted, chpoc NPoOoMCTOKOB, PAcnNPOCTPAHEHME 3ar PATHEHWA — BOIMOMHbIX KaTa-
NWIATOPOB KAPCTOBOrO npouecca W 7. A.). ANA BuiABNeHWA NOTeHUMaNbHBIX
30H aKTHBMIAUMM KapcTa uenecoobPazHO npoBefeHMe renuesBol ChLEMKY C
@XerofieiM oThopoM Npob B aHOMaNMAX renvA Ha TPUTHIA W cBoBoaHYD yrne-

KWCNOTY., HeODXoAWMbI HaDMIOQEeHHA W 38 BOIMOMHEIMMA M3MEHEHHAMM pacT H-
TENLHOCT K.

MepwoawyeCkH chedyeT NpoBOAWTE OOCNEAOBIHWA BOIMOXHLIX ONaros
IArPAIHEHMA MNOA3EMHLIX BOM, C OUEHKOW HIMeIMHMBOCTH BO BPemeH MOAYNA
TEXHOMeHHOW Harpy3xHd, Onpedenflowero MNoTeHUWaneHyH ONacHOCTs 3arpAs-
HeHMWIA NOA3eMHEIX BOA B 30HaX BNMAHKMA MHTeHCHBHOrO BogooTBOpa.

"HABMOAEHWA 3A TEXHWYECKHWM COCTOARHUEM HABNIAATENBHOR
CETH M BOAO3ABOPHbIX COOPYXEHWA

(omumo Habnogerwn 3a awtamumixoi aebuta Bojoazbopoe, pexumom
YPOBHA, TeMNepaTypbl M Ka4ecTBd NOAIEBMHBIX THAPOreonor MIECKHE DEM HM-
HbIE MaPTHM AOMKHEI CNEAMTE 33 TEXHWMECKWM COCTOAHWMEM BOAOZAXBATHLIX
coopy»ermid. OcoBelil MHTepEC npeacTagnAer MayueHWe MPOUBCCOB KOPPOIWKA
TPy W dunNeTpOB, ABNEHWA MexaHHiec KoH, hUINKOo-XUMMIeCKoR 1 Bronoru-
YecKOMW KONbMaTauwn (uneTPOB M BOA0HOCHBIX NOPOL BONMaK 3KCNNYaTaLWMOH-
Hbix M HabmoaarensHbiX CKBaMHH, 3aMneHHe CKBamKWH. ABNeHWe KONLMaTaUWH
TAKKE BAKHO H3y4YaTe B PaloHax uHbUneTpaumoHHeX Boaozabopos n ocobex-
HO & "rﬂﬂﬂal“ﬂ:l: HCKYCCTREHHOrO BOCAONHBHHMA 3a8nNacoB nog3eMHbBIX BO4, rage
MOMET NOABMTLCA KaK MEXaHMMecKan, TaK U MIMKO-XMMHYeCKaR KOoNbMaTta-
uMA 20M6I hUnbTpauud, MexaHuyecKan KonbMaTauua BCTPeYaeTcA B AONMH ax
PEK € NOBLILLEHHON MYTHOCTHO NOBEPXHOCTHLIX BOJA, B Pe3yNeTaTe Yero npo-
WMCXOAMT, ¢ OAHOW CTOPOHBI, BMLIBAHME MIMHHCTEIX ¥ MAMCTBIX YacTuy B Nopbi
M TPeWMH I MOPOA, CHMKaOLWEee X HNbLTPauMOHHBbIe cBolicTBa. C apyroii cro-
POHEI, CO BpeMeHeM MOMEeT OTMEeYaThCA yBenvveHWe MOWHOCTH HWNMUCTBIX
OTNOMERWA B PYCNO PEK, YTO TaKWe YXYALUIaeT CTenelb ripaENYeC KON CBA3N
NOBEPXHOCTHLIX ¥ NOAIeMHBIX BOA. PHIMKO-XHWMHYECKAA KONeMaTalKWA BOAO-
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BMeWwaUliME nopog 3aKma4asTcA B BLINAAEHWHM B DCAA0K rgparoe OKWCH Me-
Nesa, Mapradya M cyNeaTos KanoyMA 38 CYET AWCNEprrUpOoBaHKMA W HaByXaHmWA
FAWH B Pe3ynbTaTe MOHHOrO OOMeHa, @ TAKME 3a CYeT NonajaiMA B BOAOHOC-
HbIi FOPM3ODHT My3bIPEKOB 3awemMNeHHoro Bo3ayxa. buonorwieckan KonemMa-
TaUMA 33KMONAeTCA B 3apacTadvi uneTpoB 338 CYET MHUIHEAEATENLHOCTH
MeNsaucTuiX W CynbthaTpeayurpylowmx GaKrepuii, o6pasosaiuin BaKTepuans-
HOH M OpraduyecikKoi cnuam.,

B tex cnyyaax, worpga Habnwopedua 3a 3TUMA ABIEHKMAMM He BEAYTCH,
an daHanu3e xXapaxTepa CH FOK EH A YPOBHA noa3erdiHLIX BOA MOA BNHAHHWEM
AKCNNYATaUMA TPYAHO Pa3rpaHMuMTh, B KAK0A MeDs CHWKeHHe YPOBHA B 3KC-
NAYaTauvoHHON CKB&KMHE ONPeLenAEeTCA Pa3BATHEM BOPOHKMW ABNDBCCMM,
a4 B KaKoi NPOMCXOAMT NOA BNWAHHEM YBENHYEHMA CONPOTHBNEHUA QUMLTPA.

HauGonee 3aTpyaHUTENLHO 3TO OUEHMTE, KOrAa BOAO3ab0p COCTOMT M3 eANHWY-
HO CKBaMMHEI M HaBNI0AaTENEHBIE CKEAKMHEI OTCYTCTBYIOT. TaK, N0 MHOMHM
IKCANYATAUMOHHBIM CKBaXKHaM Tepcro-Kymckoro apresvancKkoro Gaccefiv
HEPEAKO TPYAHO YCTaHOBWTL, NMPOM3OLING NM pe3KOe yMetlsweHue Aeburos
CAMOMINMBAIOLLAX CKBAXKWH 38 CYET MX 3adneHuA W 06paz0BaEHHMA B HUX necya-
HbIX NpoboK, 3apacTanuA QUNETPOBE MNK 33 CYAT BCTECTBEHIHOMND CHWGHEHMUA A8
6uroe. MpW OTCYTCTERMK CNEUManbHbIX HabnAeHWiA 3TOT BONPOC  PelWKTL

HEBMNbL3A, TaK KakK BOIMOMHO M TO W APYroe ABNEHKE.

B CBA3H C 3THM B KOMMNEKC rMApOreonorwieckux HabmoaeHui B8 paiioHe
BoAO3abopoB AOMKHLI GbiTe BKNKOYEHLI: 8} HaGMOABHWA 33 MYTHOCTEH M KO-
NWNECTBOM B3IBRlUEHHBIX YacTHL B OTKauvsaembix Bogax; 6] nepuoaudeckue
MIMEpEHKA FNyGuH HaBnNAaTeNBHbIX K 3KCNNYaTAUMOHHBIX CKBAXUH M OLSHKa
B CBASM C 3THM CTENEHW YCTORYMBOCTH CTeHOK CKBaXMH W paboTel huneTpos;
B} AEpHOAWMECKOR ONpegened HE_EHHHEEHHﬂﬂﬁﬁﬂfﬂ..;ﬂﬂﬂlﬂH:E.E!:'I.HH..FF.H.EEIEF!_EJL.
r} ousHKa cTenedd W30NAWWK IKCAMYaTHRY8MOro BOAOHOCHOrD ropuaoHTa OT
CMEKHEIX C HWM MTOpHAOHTOB.

B Tex cnyyaax, wxorna HabmoA3eTCA NeCKOBaHWE CKBaXXHWH W 3aWnsHMe
buneTPOB, MaMepeHMA rnyBuH CKBAEXWH AOMKHL! NPOKIBOAWTLCA € EeMECAYHOD.
Ecni necKoBaHWe W zaMnsHie OTCYTCTBYHT, NPOMEPLl rAybui MOXHO AenaTk
pexe — pas 8 nOnroaa, pa3 e rog.

OnpegenwTe rUWApaEnMYecKoe CcONPOTHENeHMe uneTpa MONHO TpEeMA
cnocobanu,

1. MpwW Hanwium HabMOQaTENLHBIX CKBAMMH, NPEABADWTANEHO ONPEASnHB
MO HUM FHOPOM BONOT MMECKME MapaM eTpPbi, PACCYMTEIBAETCA NOHIDKBHME YDOBHA
B UEHTPaneHOR 3KcnnyarawdoHHoi ckeaxuqe (no Jwomow) . PasHocTe pacyer-
HOro M haKTHMECKOro HabMAaeMOoro NoHwwenun OyaeT KOCBEHHO XapakTe
pPH30BaTe FMApasnuMyeckKos conpoTueneHve cuneTpa. Ecnu npu nepuoawyec-
KWX ofpena/ieHHAX FWADaBAMYECKOro cONpoTHBNOHWA 3Ta paszdocTs Byper
BCE BpPeMA BOJPACTATE, IHEYMT NPOMCXOLMT WAW 3apacTakue dunuLTpa, MK
KONEMATalluA NOPOA B NPUBUNETPOBON 30KE,

2. MNpwu oTcyTeTerM HaBMOAATENbBHEIX CKBEMMH OLEHKA FMAPaBNMYECKOro
conpoTuanen s unbTpa moxeT GbiTe NPOMABEALHA NYTEM KPaTKOBPEMEHHON
OTKa4KW W HabNIOABHMA 33 BOCCTaHOBNEHWCM YDPOBHA WMNW nyTem 3KCRpecc-
HanWea HewoToporo OGkema eoabl Q. (aAsBa-Tpu Befpa)l B8 HCNLITEIBIEMYHD

CK mmmpmpm?mm—ﬁmmﬁﬁ—
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CKOPOCTL BOCCTAHOBNEHWA MNM CHIKEHWA YPOBHA (Npu 3KcnpeccHanuee)
Ha flepBom aTane npu HeGonswmnx aHadeHWAx I, ckavok AH B CoBEPLEHHEIX
CKB@KWHAX MOXKET GbiTb OPHEHTHPOBOYHO onpeaened no dopmyne B.U. Wec-
TaKoBa

c
AH, = ———

km

rAe W, — NNOWAAL CEYEHUA CKBANWHBI; ¥ — CKOPOCTh HIMEHEHHA YDOBHA

K He#l; km = BogonpoBOAMMOCTE NINACTA,
AnA HecoBepWEHHBIX CKBaMMH 'cKaYoK’” MOeT BeiTe ONpeaened no

dopmyne
WEF
AH = ~
Y |

rae !/ — AnMHa YaCTH CKBaX WHEI, BCKDLIBLENA BOAOHOCHbII FOPU3OHT.
3. B rex cny4yaax, KOrsa napamMeTpsl NNacTa HeMIBECTHLI, CONPOTHBNEHHE

_ thuneTpa HecOBEPLISHHBIX CKEBEKWH MOMHO OUEHWTL NYTEM onpejgenedwn

MHEDLMOHHOCTH CKBaMMHLI &,. [INA 3TOr0 B CKBaWMHY TaKIKe 3aNMBAETCA Ka-

KO0i4-TO 06BbEM BOABI M N0 HaBMOABHMAM 3a BOCCTaHOBNEHMEM YPOBHA CTPOMT-
Hl
[ i L1
cA rpadmk IQ?"":HL‘L rie H. — npessiWerne YPOBHA 8 CKBOXWHE 3a BpeMA
c
t HAA CTATWIECK UM YPOBHEM Hg , T. &. A0 Hanuea. OnNbITHLIG TONKK Ha 3TOM rpa

thuxe nowarcAa Ha npAaMyio. KoadhdruyveHT i epuyHoHHOCTH onpeaenAeTca no

~ thopmyne

H,
a, =0,435 (t/ig——).

c

,[U'IH CaMOMHINHEZOWHXY HECOBEDLWEHHLIX CKBaHHH &, ONPEAeNAETCH NyTeM
ONbITHBIX BbINYCKOB C 3amepom Aebura O, v noHwxeHuA S,

wl:_'sl:

d‘: e = = i B
DC

C uenwd NONYYeHKA XaPaKTEPWCTHKMK CONPOTHBNEHMA (MNLTPa aHanor uy-
Hog onpoboBaH e cNeayeT NPOUIBOAWMTE Ha KawAaoi HebNAATENLHONR CKBAKM-
He NPKM ee COOPYIMKEHWM. ITa XapaKTepUCTHKa B NPOUECCe 3KCNNYaTaulu BOAO-
3abopa nomxHa nepHoAMMECKH NPOBEPATLCA, HA OCHOBAHMM NPOBEPOK MOTYT
BbiTh yCTAHOBNEHLI BCE MIMEHEHMWA B NPpUpMUNLTPOBOK 30HE, CBA3aHHLIE C KOp-
poanell M 3apacTaHMem MNLTPOB, @ TaKKe C KONLMATalUMen Nop nopoa BOfO-
HOCHOTO rOpu3oHTa. Pasmepsi Hanuea O, Npu aTOM KamAkIi Da3 AOMKHLI BbiTh
OAMHaKOBbIMM, B pesynetave Takux HabniogeHuid BOIMOXHO CROSBPEMEHHO
CTaBMTh BOMPOC O HeoBXOAMMOCTM peKOHCTPYKuMW Boaoszabopa, yMcTKE M
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omMBNEHMH crkeamud, Kawpan HabnogaTencHan M 3KCNNyaTauWwoHHAA cKea-
WUHa TaKMe nepuojvveckKH obcnedywTCA € TOMKH 3peHMA TEXHWYBCKOro coc-
TOAHMA 0BcaaHBIX TPYS W OLEHKHW BOIMOMHOW MX KOppoiuW. Kopposua Tpyb
NPHBOAKMT K CMelUeHO BOA Pa3NMuHbIX BOAOHOCHBIX TOpH3oHTOB. B peayne-
Tare 3TOro B CKB&MMWHE YCTAHABNMBAETCA KAKOW-TO CPeAHWK YpOBeHs Noa3em-
HbIX BOfl, OTAWYHLIA KaK OT ypOBHEW HabmogaeMbix, TaK M CBA3BHHLIX C HHUM
BOAOHOCHBIX FOPMIOHTOB, YTO 33TPYAHAET MHTEDNPETAUWO [aHHbIX Habmoae-
HHA 38 POKHMOM YPOBHR B TaKux ckeamuHax. KoppoguposatHeie TpyObi
Co3asoT YCNOBHWA ANA aarpHEHE!-IHIT'I EI{EHH?ETH,']',FEMDFQ BOA0OHOCHOIO ropwaoH-
T4, NO3TOMY CBOEBPEMEHHO 0BHAPYIKUTL 3TO ABNEHWE 0YeHb BEHHO.

CKBO3HLIE OTBEPCTHMA M TE4b NOAIEMHBIX BOA YEPEe3 HUX B CKBAXKHHY yCTa-
HABNMBATCA Pa3HbIMMK NYTAMMK: 3] C NOMOLEH HAFHETAHKA BO3AYXA NO JOHAM

Mexay ABYMA TaMMOHaMKW M ONpPeseneduA NPW 3TOM YTEYKH BO3IAYXE, €Cnu
MMBIOTCA KOppOAMPOBaHHLIE yYacTKK, 6) nyTeMm ONYCKaHWA B CKBaKWHY ¢o-
Hapel; B) NyTeMm MPOBEPKMH yTEeK NO AIHHBIM XHMMUYBCKOro W GaKTepHono-
FMYECKOro aHanu3os B0A, BCNH CMEeWnBaemele BOALI OTNMYGIOTCA NO KaYecTey;
r) doTtorpadUpoBaHHMeM CTEHOK CKB@XKWH chneduancvbiM  OTOannaparom;
n) onpeaeneHwem Ha cnyx, ecnu UNLTPauMA yYepes oBpazoBasluMecA oTBepc:
THR & TPyGax CrbIWUHA B BWAE NNECK? BOALI; €] © NOMOWbI0 0CMOTD o6ca-

HbiX TPYD cneunansHoi Tenes UIMOHHO W aNNapaTypon.,

AnA uayueHHA OBPYIIEHWA CTEHOK HEOBCEMEHHBIX CKBDKMH, 06pLIBa KO-
noHH oficagHbix TpyD, WX KOPPO3HH, 38DacTaHMA PUNLTPOE W ADYTHX HapyWe-
HHI TEXHUYECKOrO COCTOAHMA HabmMOASTENLHBIX CKEEMUH MCNONLIYIOTCA pas-
Hbie FeohuInyecKie CpeacTea AMarHOCTHMKM, OAHKM W3 TAKMX CPEACTE CNYKUT
ANEK TPOHHO-KAPOTHHHAA CAMOXOAHARA yeTanoeka CKB69.

_ChnoxHes onpeAenuTh 3aTpyiHy0 hunbTPau Mo U NOABNSHHE BIAUMOALACT-
BUA BOAOHOCHBIX FOPMIOHTOR NO 3arpyGuomy npoctpadcTBy. B arom cnyvae
MOryT ObiTe NpUMEHeHbl rNaBHeIM OGpasoM cneywansHble reodusvieckue

METOALI e OBHapYMeHWA, 3 TAKKe rWipoxXuMKiecKue HabmoaeHHA 33 KOW-
e Tpau el cMelleH A NOAIEMHLIX BOJA Pa3NMYHBIX BOAOHOCHBIX MODHIOHTOB.

MoHO MCNONE30BaTE ONPOGOBAHWE CKB&KWH HA M30TONMHLIA COCTaE BOA.
Peskoe OTKNOHeHWE MIOTONHOrO COCTaBa BOA OT XapaKTEpPHOro ANA AaHHBIX
rayGMH BOAOHOCHOr0 ropWaoHTa GyAdeT CBMARTENLCTBOBATL O 33TpyGHOW
tuneTpaumK. [nAa TaKux yCnoeuid MOryT BbiTe HCNONL30BAHEI TRUTHIA, Fenuid 1
ApYrHe NPpUPpOAHLIE U30TOMLI,

KocseHHBIM NOKazaTenem yxyAwWeH A TEXHUYLCKOro coctoAHHMA Habnoaa-
TENbHBIX CKBAMWH MOMET CNYXMUTbL CHIMEHWE DPEAKUWK MrOPHI0OHTa HA 3HANOr MY-
Heie ¢ paHee HabNWAIBWHMMCA BO3ASACTEMAMM H3 NOAIEMHLIE BOALI CEpUM
OCHOBHLIX pexumoobpasyiowux dakTopos. B 4aCTHOCTH, pelucHKUE TAKOK 3a0a-
YK - MOMET OCYLECTENATECA NYTEM NepHoAMYeCcKOro onpeideneHddA bapomeTpu-
yeckoit 3thheK TUEHOCTH BOAOHOCHOr0 FOPHM3OHTa W NOCTPOEHWMA rpadmka
HIMEHYHMBOCTH 3TOrD NapameTpa BO BPEMEHH, T ONLKO NpOBeAEH e KOMINeKc-
HbIX WCCNEAOBAHWA ASCT BOIMOMHOCTh PA3rPaH MMUTL BAUAHWE UCKYCCTREHHBIX
W _ECTECTEEHHbIX (HaKTOPOB HA PekumM MNOAIEMHBIX BOA W ONpEelENWTL BKNan
TEXHHMYECKOro COCTORHMA CKBAMMHH B HaDNAZEMBIX XADaKTepUCTHIKEY DeximMa
noA3eMHLIX BOA,
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OBOPYIOBAHUE CKBAMKWH U TPEBOBAHWA, MPEABABNAREMBIE K NPUBEOFPAM
ANA NPOW3BOACTBA HAENOAEHWA

O62pyaosaHie HabNDAATENbHBIX CKBOXKHH ANA HIYYEHUA PeXiMa NoAIemM-
HbIX BOA B paiioHaxX BOA03a6OPOB HHMMEM HE OTNWMaETcR OT 0BOpPYAOBaHMA
CKBDKUH, NPEAHAIHAYEHHBIX ANA KaKMX-NWGO APYrUX Wenen, U B-CBA3N C 3TUM
OCTEHABNMBATLCA Ha 3TOM BONpOCe HeienecoobpasHo. PaccmoTpim 3gech 8
QCHOBHOM Bﬂf‘pﬂﬂhl ﬂﬁﬂp‘fﬂﬂﬂﬂHHﬂ FKCNNyaTaUWHOHHBIX CK BaHH, 2 TEAKMXE OC-
HOBHble TpeSoaaHuA K npwbopam ANA NPOM3BOACTBa HAO MOACHWA.

Ha puc. 10 nokazaHel CXemMbl 0G0PYADBAHUA IKCNNYATAUMOHHBIX CKBAKHH.
Ha nepeoit cxeme [(cm. pwe. 10, 8) soponoabemHbie TPYEbl COBMELLEHLI C 06-
CanHbIMM, YTO BOIMONHO NP cHthoHHOM BogooTBOpe. CkeamuHa B TaKMX cNy-

42AX Harnyxo 3aKpbiTa. {ipon3BOACTEO 3aMEDOR B 3THX CKBaXHHAX BOIMOXKHO
NHLWbL Yeped cnéelHanbHo ﬂpﬂﬂﬂﬂ’}nmﬂhle OTBEPCTHWA B KOREHE, JaBUHYM B aKD-
uiHecA npobkoi, JaKpuIBER BEHTWNL, CKBaMMHHY OTKMOYa0T OT obugel ceTH
Ha BpeMA 3amepa ypOoBHA.

Ha puc. 10, 6 nokasaH cny4ait, Koraa BOAONOALEMHBIE TDYGEI HE CBA3AHI
¢ ofcagieimu. Mexay sofonogbemHbiMWi ¥ OOCaAHBIMKM TpyDaMKH HMEETCA
3830p, 4ePe3 KOTOPbLIA MOryT BbINONHATLCA 3aMepbl. B 3aBHCHMOCTH OT Benw-

YKHbl 3830pa 3aMepb! NPOM3IBOAATCA nwBo XnonywKol, NMBO ANeKTpOYypOoBHe-
MEDPOM,. TONUKMHE WTLIPA KOTOPOro He npesbiwaer 1-—-1,5 om. Ecnu zasop
CAMLLIKOM Man, TO BbICBEEPNHBAIOTCA CRELWANLHLIE MNK WMCNONLIYHTCA MME-

-
eCEa

“Puc. 10. Cxemel oBopyAOBIHNA IKCNAYETAUMOHHEIN CHBMHAH ANA HaSmonewwiA 38 pouw-
MoM oI HLX BOO-

! — npobBrn; & — TepmoMatp; §F — BeMTWNL; : P

75



WMEOUWMECA OTEBePCTHA B0 (PnaHuax BOAONOABEMHLIX TPYD W Yepe3 HUX npo-
NyCKaeTCA' NPoBoA MNW HeGonbWoi 3NeKTPoyPORHeMep.

Ha pwe. 10, 8 noxasaHo ofopyAoBaHWe caM oM3INMBaOWeR CKaaMMHbI. InA
3aMepa YPOBHA NEPEKPLIBAIOTCA ABA BEHTWNA, W OTCYET NPOUIBOAWTCA ND Ma-
HOMETPY, ANA 3amBpa ae0MTa nepeKpPLIBAETCA NPaBbid BEHTWNL M OTKPLIBAETCA
nessid — Ha Beimyck. Hepeako s rMaporeanor MECKHX NapTHAX MOXMHO BCTPE-
THTL TaKoe oDOpYAOBaHWE CAMOMINMBAIOWMX CKBaKWH. CkB@KMHA OCHOBHOE
spemA paboTaer NPW NOCTOAHHOM NOHKEHHK. 3 amBpHLIN Kpad pacnonaraeTca
HIDKE WNW BbilWe YPOBHA OTBOAS BOARI Ha BenwinHy AS. [leGuTel npw atom co
BpeMeHem CTabunMIMPYIOTCA WNK CTPeMATCA K Craliunusauwu no onpeaeneHHo-
My 3aKoHy. Bo Bpema e 3amepa, nepexpeisan BeHTUNL (3aaBwkicy) , Habnio-
naTenh COOTBETCTEEHHO vammuuer (unm vmu-lhl.uaer} MOHICKEHME Ha AS

Ka¥ALIA pa3 HﬂﬁnmAaErcﬁ chrauﬂaunumﬁm peXHM [IJH.I'II:!'I]EH.I,HH npH ypos-
HE OTKa4KK, OTNHYHOM OT PEANLHOrO, T. €. IKCTNNyaTauwoHHoro, Ha AS. Takue
3aMEeDb! HE MOrYT B NONHOM Mepe oTpaKaTk OCOBEHHOCTH PEKMMA IKCNNYaTH-
PYEMOro BOAOHOCHOrO FOPU3OHTa, JaMep YPOBHA AOMMEH NPOHIBOAKTLCA HA
TOM e YPOBHE, 4TO W BO BPEMA 3KcnnyaTauMu (Kaxk nokasaHo Ha pwe. 10, 8) .
Mpu oTCYTCTEMM MAEHOMETPOB 3aMepPLl YPOBHE! B CaMOMINMBAOUWMX CKBIKM-

Hax nPOMaBOARTCA NyTem HapawweadwA Tpyb. OrBop npob Ha XWMMH4YeCKHH
AHAAK3 W HIMEDEHME TEMMEPATYD BOALI U3 IKCNNYATAUWOHHBIX CKBA¥WH NPOKa-
BOAATCA TONBKO Ha NOBBPXHOCTH 3emnm (Ha nanupe) .
Ha pwe, 10, 2 nokasaHa cxema oGopyAOBEHWA CaMOM3INWBAIOLWLER CKBAMUHEI
£pedy Ha AB3 BOROHOCHBIX FOPMIOHTA, 3aMepbi YPOBHA W PacXoaa NPOM3Bo-
AATCA oTtaensHO. Pacxop caMOoM3INMBEIOWMX CKBEXWH ONPEAEenAeTcA No CKO-
_POCTW 32nonHeHnA NioGoW eMKOCTH WNK NyTem yCTaHOBNEHMA PacXoAOMEpOB
& Tpybax.

Ha cxemax @ w @ nokaszado uﬁucrmnaauﬂe EHI:I'IHH'I'HTHI.I,H«DHHLH CKBaMMH,

38HbI C OBCAAHBIMM [cu puc. 10, d'! H KOr fa ﬂﬁﬂlﬂ.HhIE TIJ‘H'ﬁh! CNY¥aT OAHO-
BpeMmedHO sogonogbemHeiMu (om. pue. 10, e).

Ecnv mexay BOAONOABEMHBIMM M BOZAYWHbIMH TpyBGamu Her 3azopa,
38MEDEl YPOBHEH MOMHO NPOMIBOAMTE NWWE YBPE3 ChnelnantHoe OTBepCTHe,
3aguHuYMBaOWeecA npobkoi. AnAa npouMsBOACTEA 3aMepa HEOOBXOAWMO nepex-
peigars BoaaywHsie TpyGel. OTKpeiBaTe NpobKY MOXHO, NHWL COBNOAARA OCTO-
POXKHOCTh, BoIXAAB HEKOTOPOR BPeMA, TAK KAK nojd AdeneHHemM rasosom CMeCH
OHE MOMET Bwinetets ¢ Gonewoil cunoi. BogonoaremHele TPyBel Npu 3ToMm
nepexpeigaarTen, YTobel NPeloOTEPaTHTE BOIBPAT BOALI W3 pe3epByapa B CKBa-
Wiy, :

TpebGosanuA, npeabAenAemeble K npubopam AnA npoussoacrsa Habnoae
HWH 33 pesvmom NogiemybiX 04, ONPEABNAKDTCA OTMEYeHHbIMKM BbilLe OCO-
GeHHOCTAMM PEHUMA NOAZEMHBIX BOA W PEOKWMa MX 3KCANyaTauud. Tak, B
uenTpe sonosabopa, rae pexum Hanbonee AuHaMu4ieH, HabnwoaarensHsie CKBa-
Wbl NO BOIMOMHOCTH A0MKHEI BriTe OBOpPYAOBEHLI CAMONMCUAMM YPOBHEH.
Ha HeOXpaHAEMEIX TEDPWTOPWAX TOCNENHWE YCTaHABNTWB3H0TCA B OXPIaHHBIE
Gyaxu. Ha nepwiepwn BOPOHKW AeNpeccHd W nNpu crabuneHom sopoothope
W-obecnedeHHOM BOCACAHEHNM - 3aNACOE NOAZEMHL BOA Habmnogeu A MOryT
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TatGnwua 1. Camonnwyiwe nprlopkl ARA onpeleneHWA YDOBHSR BORL!
8 rHAPOTEONOrFYeCKMX CK BIW HHAX

e

—
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OCYLECTBNATLEA NEDEHOCHEIMM  M3M epUTENnsHbIMKW npwGopamu. HabnwoaeHwA

38 peKxumom Temnepatyp (Npu apycHom onpoBoBaHuM NO BeeéMy cTBONY CKBa-
W v} NPOBOAATCA " IKDCaM M’ TEPMMWCTOPOS, YCTaHOBNEHHbIX B CKBEKMHAX ANA

MCKMIOYEHWA HapYLLeHWA B HHX TeMMNepaTypHOro FMONA, YTO MOME NPOM3ORTH
NPpW ONYCKaHMK B Hee Kotk WNK MIMepWTensHoro npubopa.

JAnA aBTOMAaTHIMDOBAHHOrO MIMepeHWA YPOBHEM MCNONLIYIOTCA CRadyo-
LyMe camMonuclsl ypossein (rabn, 1).

MOHWTOPWHI COCTORHWA NOAZEMHLIX BOL B CEA3UW C UX IKCNNYATALUWER

BoapedcTene XO3AHCTEEHHOR AeATENLHOCTH HA CPEAY BO MHOMMX paroMax
CTOMNB IHAYUTENALHO, YTO MOXET BbizBaTh W HeoOpaTUMEIE HEraTUBHbIE Npouec-
cel 8 Heiw. Ocoberno onacHo 3arpAsHeHwe cpedbl, NOABNEHMME KOTOPOro BO3-
MOMHO NPAKTHYECKH NOBCEMECTHO, HANDMMED, B PE3yNeTaTe HEOMMHASHHLIX
NPOPLIBOB LWINAMOXPaHWNWMW, HaKOnNWTened NPOMCTOKOB, NPOMBILLNEHHBIX
W TPaHCNOPTHLIX EBapWid, NNOXO OPraHWI0BAHHONO XPaHEHMA XWUMHYECKOTO
CbipeA, OTXOAOB NPOM3IBOACTBA M T. 4. Bee 310 NOCTAaBUNO HA NMOBECTKY AHA
BO MHOMMX cTpaHax cO3faHHe ONEPaTMBHOW CHCTeMb| UeneHanpagnedHoro cGo-
pa widopmaunu o6 okpyxawuleil cpeae, nonyuyMBlled MEKAYHIPOAHOR Ha3-
BaHWe MoxuMTOpKHra. OneparmuarocTs cOOpa AaHHBIX B UENAX NDHHATHA NO HWAM
PeweHmii No NPEAOTBPALLEHWIO HEraTUBHEIX NOCNEACTBMA HeobX0anMa Aanexo
He Bcerda. Oxa BamHa NPpW cnexednd 3a pAAom BrICTPO NPOTEKEDIUWX NPWPOA-
HbIX MPOLBCCOB, CNOCOBHLIX NPHYHHWTE Yweph HapoOAHOMY XO3AMCTEY, B nep-
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BYI0 CuMepeab TaKuX, KaK kKaracTpodMueckKKe NaBofKM, Cenu, IeMneTpACEHMA,
OMNON3HW, yparadel. MOHUTOPMHE B WKPOKOM CMbICNE NPeRYCMAaTPWBAET Opra-
HH3aUWO HahmoaeH uil 33 BCemM M 3NeMeHTaMK Cpeakl — atMoctepof, ruapocde-
pow, brocdepoi w nurocdrepoin, CoapaeTch gaxe rnoGankHan CHCTEME MOHWTO-
puHra okpysawouweit cpeam (FTCMOC). Ocobendoctero MOHWTOpHMHra no
CPAaBHEHMIO C CYLWECTBYIOWMMH B HACTOALWEM HabmogeHWAMK ABNAETCA One-
patueHocTe chopa AadHBIX ANA CBOSEBPEMEHHOrD NPHHATHA COOTBETCTEYW-
wux pewenwd. Moatomy nog MoOHWTOpUHrom obbiuHO MOHMMEETCA ABTO-
MATHIKWPOBaHHLIM COOp, nepefaya W obpaboTka uHbopMalHK O NPUPOAHONA Cpe-
Ae B UENAX ONEPATHUBHOrO.NPOrHO3a W YNPAaBNEHUA. ITO HOBKINA YPOBEHb WH-
OPMALMOHHOW CHCTEMBI UENeHanpaanetHmx HabmoaeH i, HeoBxoaMbIX ANA
npuruma u:al-: nDi"Pﬂthlx TaK W npe:-lme BCcero aHTpﬂnanHHm BO3IAEACTBUIA

X0oaum H KaK B nnaHe CBOEBPEMEHHOMO aHanMaa W NporHo3aa NPoONCXo4ALLIMX B
HMX NPMPOAHLIX MIMEHEHMH (T. & KaK 3aneMenTa OKpPYXWawWed cpeaw B8 ue-
HﬂML Tak W B nNané aHanM3a W NPOor+H03a 803MOMHEIX aHTPOMOréHdHbIX B803-
AedicTBWA Ha noflemHbie Bogkl. Ecnu paccmarpusaTs nof3emMHbie BOAbI Kak
MACTL OKPYMAKLLER CPeabl, O4eBHAHO, YTO MOHHTOPKHI COCTOAHWA NOQIEMHbIX
poa (MNB) We mower colpaearecA camocToATensHo Gea yeAaxku ¢ MTCMOC
H NpSKAE BCErO MOHWTOPWHIOM FMAPOMETBOpONOr HiecKux AanHbiX, MIMEHHD
I'IUﬂTGM‘f B PALAE CTpad cMcCTema MOHWTOPMWMHra opraHM3oBadHa HNH CO3N8ETCH
eAMHOW ANA rHgponorwyecKx ¥ ruaporeonorWdiecKHx AaHHBIX B Npaaenax
onpeaenesHelXx BogocBopHeix GaccedHoB (no ortaensHbim GacceiHam pex) .
Mudropmauma © peitume atMoctepHsIiX OCAAKOB, NOBEPXHOCTHEIX W NOA3EM-
HbiX BOA, 8 TaKxe BogooTBopa B npeaenax BhiBpanHoro Bacceinda dukewpyer-
CA aBTOMAaTHYeCKH {: ﬂﬂﬂ.ﬂHthHH HHTEpBHﬂHMH HI,I‘JE“EHH,, ABTOMATHYBCKH HE'P-E'-
AAETCA Ha CTaHUWO no nposogam, paauo (Ha YKB] wnu naszepom vepes cnyT-
HHH CBA3A. HB CTAHUWKW OHA HHDHH'I’E.FI B NaMATE BLIYUCNWTENEHOW MAELLHHBI

AWTCA B COCTABNEHHYID C y4€TOM B3aWMOASHCTBHA muepxumnum W noasem-
HbIX BOA NOCTOAHHO AEHCTBYHUlYH) MAaTEMaTMMECKYHD MOAEN: BOAHLIX pBCyp-
coe Hacceia. Ha 370l MOAENK COCTABNAKITCA NPOrHO3bl MNOBEASHWA YDOBHEN
H PACXOAOB NOBEPXHOCTHEIX W NOAIE&MHBIX BOO, MIMEBHEHMA WX KayecTea, Ha
OCHOBE KOTOPLIX MNPOMMPLIBAIOTCA BAPWMAHTEI ONTHUMANLHONO WCNONL30BAHMA
BOAHLIX PeCYpCoB B Npeaenax GacceidHa MNKW MEPLI NO YNPABNEHIMO 3THMK pe-
cypcamu (per ynupoBanvem MNOBepXHOCTHOrD CTOKE, OrpPaHyMEH 0 MNKH MHTEN-
CHPMKaLMKM WCKYCCTBBHHOrO BOCNONHEHMA NOA3eMHbIX BO4, ONPEeAEnEHHo
onTMantHoro pexkuma eoacotGopa w 7. 4.). BeeaeHue nogobHOW cHCTEMBI
MOHWTOpPWHra B geictene TpebyeT, c OAQHOW CTOPOHLI, ONPEREneHHBIX CTPYK-
TYPHEIX MNKM OPrad M3auMOHHLIX PEWeHWA, NO3BONAIOWMX WNK COCPeaOTOuMTE
B oauMx pykax cBop, aHanu3 W ynpaenetle noBepXHOCTHBIMMH W NOAIEBMHBIMMK
BOAAMHM, MNW YETKO CKOOPAWH MPOBaTE BCE 3TH anemexTk. C apyrok cTopoHel,
310 Tpebyer paspaboTKKM W COZABHWUA TEXHUMECKOro ODecnedeHwA peweHuA
ﬂﬂlﬂEﬂEMhl. Elra Janava cnoXMHERA | I'lﬂTpEﬁ‘,l'EI MHOMMX NeT NoAroToOBHMTANbHbBIX
pabor. Cneayer otMeTuTe, uTo B CIWIA 7aKan sapava Gwina nocTasnena e 1957 .,
a peanu3osaHa nuws yepes 20 neT, Aa W TO NO OrpaHwieHHON YacT ceTn [46] .

 Ananor miHeim obpaIomM CO3ABETCA MORMTODMHr 8 ABCTpanvHM W paae Apyrux
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cTpad. TexHyueckaa CropoHa npoGnemesi MMB ceraaHa ¢ paspaborTkoil cepuil
CENEKTHBHLIX 3NeKTROAOB HA pasnMyHbIie WHrpeAreHThl COCTaBa npMPOAHLIX
BOA W Harwbonee pacnpoCTPaHeHHLIX B HHX 3arPAIHEHWH, @ TaKOKe B COIABHHW
CHOMMYTHIOBAHHOHW CHCTEeMbI NPWHOPOA N0 WIMEDEHVED, DEF HCTPALMH W nepe-
A3ue Ha paccToAHME WHQOPMaUMK © noA3emHbIX BoAax W Bsoa ee B IBM.

Mpporeonorwieckaa cropona npobnemu MMB ceA3axa ¢ oGocHoBaHMeM
CoCcTasa W yactoTel HabnwoaeHwd, TPeHOBAHKH K PErvCTPUMDYIOWMM nprEopam
(no mosmoxHbIM  amnnuTyaam KonebaHMii, WSMepABMEIX XaDaKTEDHCTHK,
TPebyemoiR TOMHOCTH H3IMepeHHiA, yconoewi pabGoTel npwGopos), cospanvem
Heobxoaumon HabmoparensHoin cetu ana MINB, paapaGorkok MeToOA0E W NpoOr-
paMM-aHanuIa peKHMa NOAIEMHEIX BOL B PermoHansHerX macirabax, meronos
NPOr KOAUPOBaH KA pmuuma NOA3EMHbIX BOA B BCTECTEEHHLIX M Ham-u.lal-luux

NOCTOAHHO mﬁcmwuumx Munenaﬁ ﬁa-:nmuua paapnﬁnnmﬁ METOAO0B M npnrv
pamMm No yNPAasneHinto pOKHMOM NOA3EMHBIX BOA.

Otcyvcrene HeoOXOAUMOR TEXHUNECKONA OCHBLLEHHOCTU He ADIMKHO Cny-
MUTE OCHOBAaHWEM ANA OTKasa OT passepreieaHvn pabot no MMNB, xoropie
AOMKHBI HAYATECA MMEBHHO C T HADOr eONOr MY eCKMX 28 aCNEKTOB.

Ha nepsom arane MMB cneayer cosgaTs Ha PAAE KNKYeBbIX ONOPHbLIX BO-

— po3afopos B CNOMHBIX FHADOCrEONOrMYECKMX M FUADOX MMUY BCKIDL YCNOBMAX,
rAe NOCTOAHHLIA W ONEPATUBHLIA KOHTRONL 0COBEHHD Bamed. TaKue YCnoBuA
BCTPEYANOTCA, HANpUMep, B pailonax, rae sogosabops) paGoraor BGnuMan KO-
TYPOB HEKOHAWUHOHHBIX NPUDOAHBIX WKW 3arPAIHEHHLIX BOA, Ha rpaHKn WCTo-
weHHA N obecnedMBalOTCA rnasHelM 0ODa3OM WCKYCCTBEHHBIM BOCNONHE
HWEeM 3anacoB nofzemHbIX Bof. CucTemaTiiecKuil KOHTPONL 38 DEXKMMOM NOJA-
3eMHbIX BOJ 8 TAKWX CNYYaAX NOJIBONWT CBOEBPEMEHHO NONYYWTL MHMOpMa-
UMW O BOZMOXHOW yrp03e WCTOUIBHWA WAW 3arPRIHEHUA NOA3EMHLIX BOA M
CBORBPEMEHHO NPMHATE MEPBI NO NPEAOTERAWEHWD 3TOW Yrpoabl (BKMOMeH He
GappaxHeX BOA03360P0E, NePEX BATLIBAIOIWMY NOTOK JArPASHEHHLIX BOA, YCH-
neHe ﬂTﬁDIFI'E COnelbiX BOJ NPpW 3KCNAY3arTauHd AMH3 NPECHB WKW NOg3IeMHBIX
BOA Ha MOPCKMX nobDepexeAX, YCUNEHWE WCKYCCTBEHHOrO BOCNONHEHWA NPM
MCTOWEHMHA NOA3EMHBIX BOA W Ap.) . AT yyacTKK TpebyloT MaKcMManmsHoH aB-
TOMAaTHIAUMA HCCNBOOBAHWA, T. €. MaKcHMansHOro cooTeercTewA tpefosa-
HuAm MIB.

Ha Bropom atane m MIMB momer Gbith BKAKYEHAE KOHTPOHbHAA Habmopa-
TeNbHaA CeTb, OCTABLLAACA YACTE ONOPHOW KNIOMEBOW CETH W PErvoHansHaA
onopHan cets. Jauxsie HabnoneHwil, aaxe ecnu cBop wudopMaumm 3aech U He
Gyaer aBTOMATHIUPOBAHHLIM, EMOrYT BhICTPO GbiTh MCNONLIOBAHLI ANA PerHo-
HanbHbIX ODOOLWEHWA © COCTOAHMM NOAIEMHBLIX BOA — MIMEHUMBOCTH MX
PecCypcoB noO roAam W cesoHam roga, KauecTee noAzemMHsix 804, maciwiTabax
PasBMTUA 3arPA3IHEHWIA, a TAKOKE ANA COCTABNEHWA NPOrHOZOB DEKMMa NoA3eM-
HbIX BOA B UENAX yNpagneHua,

HabmoparensHan cete Ha 06bexTax, BKNoMeHHbIX 8 MMB, gosmkxa coor-
BETCTBOBATL WMINOXEHHbIM Bbilwe TpeboBaHwAM K Held B HawbBonee nonHom
obveme. Cpoxw npouseoacTea Habmopetd no ceti MIMB aonxwer GeiTe yBA-
3aHbl CO CPOKaMK Habmoaen i 3a npﬁr‘rmm KOMMOHEHTaMK 0 KPYWatowen cpe-
Abl  (atMocthepoil, noMBOR, NOBENXHOCTHLIMK BOAAMMK, FBOLKHAMMMECKIMH
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npoueccamul , T. 8, AONHHLI BbITe CONOCTaBUMBI C HWMHK. Mporpamma Habmoae
HWI B 3@BMCMMOCTH OT PErdOHanbHbIX, KNWMaTH4ECKKX, MMAPOreonoriyecKmux
W BHTPONOreHHLIX YCNOBWHA MOMET B NPOUSCCE WCCNEAOBAHWA MEHATLCA KaK B
CTOPOHY pacWwHpeduA (Hanpwmep, BKmOUeHME B COCTas HabnmoaeH Wil HOBLIX
BWI0B 3arpAsHeHMi) , TaK ¥ B CTOPOHY COKPaLLEHHA — UCKMOY 8H Me U3 COCTaBa
HabMogeHMA KOMNOHEHTOB, KOMUEHTPaUWW KOTOPeIX B NOA3EMMbIX BOAaX
HECYLLECTBeHHbI,

Mnaga 4

METOALI AHANA3A PEXHMMA NOAIEMHbLIX BOA

NP NOWUCKOBO-PA3SBEQOUYHLIX PABOTAX U PETMOHANBHLIX
OLEHKAX 3IKCNNYATAUMOHHLIX 3ANACOB NOA3IEMHbLIX BOA

Ha nowckoBO-paIBea0yHbLIX CTAAMAX rHAPOreOnor HYECKHX WCCneaoBaH il
W NP perwoHaneMbIX OUSHKAX 3anacoB NOAIEMHLIX BOA OAHON M3 OCHOBMBIX
3AA8Y MIYYEHMA pPEXMMa NOAIEMHLIX BOA CNYXWWT ONpEAEncHWE BOIMOMHON
CEIOHHOW W MHOrOneTHEeld MIMEeHYMBOCTH eCTECTBEHHOrO MWUTaHMA M MOLWMOC-
Tel BOAOHOCHOro ropmsoHTa. Pewenwe 3aTol 3anaum cBA3aHo Kak cobcTeenHo
C M3yYeHHeM M aHANM3IOM 3aKOHOMEPHOCTEH eCTEeCTBEHHOrO pexuMa noazem-

HbiX BO4, TakK ¥ C nONyYeHeM 4acto HEAEETEH]I.ILEﬁ ANA Takoro aHanuaa Heob-
XOAWMOH MCXOAHOR MHhopMaumw,

Apyran 3afava cBA3aHa C UCNONbL30OBAHMEM AAHMBIX HaBMOAEHWIA 32 pEXKM-
MOM NOA3EMHLIX BOA ANA ONpeneneHn OCHOBHLIX PacyeTHbIX FHApPOoreonoru-
YECKHX nNapameTpoB ¥ NPOrHO3OM BOIMOMHOW MIMEHYMBOCTH BOCMONHEHHA
3anNacoB NOAIeMHbIX BOA B NPOUBCCE IKCNAYaTaUMM,

YYET KONEBAHMA YPOBHEA NOO3EMHbBIX BOA ANA ONFEAENEHMA
PACYETHbIX MOWHOCTERA # NUTAHWA BOAOHOCHOTO FOPM3OHTA

JHaYeHUE M3YYEHMA eCTECTBEHHOrO peXMMa NoA3IeMHbLIX BOA ANA Onpeae-
NEHWA PECYETHOH MOLWHOCTH BOAOHOCHOrND FOPW3OHTa B PasnuuHbIX rwapo-
reonorwiecKux ycnoeMAx HeoawHakoeo. OcobedHo OHO BaWHO, KOraa amnnu-
TyAb! KONeGaHuid YPOBHEN NOA3EMHbIX BOA COMIMEPWMBI, C MOLWHOCTEH BOAD-
HOCHOTO FOPH3OHTa WNW COCTEBNAKT CYLULECTEEHHYIO ua::u ot wee. [lna Toro
4ToBLl OUEHMTE 3HaveHwe ¥ HEOEXOAMMOCTL YYETa eCTEeCTBEeHHbIX KonebaHui
YPOBHA NOA3IEMHLIX BO4, He BCeraa TpebyeTcA NposoAWTL ANUTENLHLIe Habnw-
AeHuA. B BonbwuHCTEE CAYYAeB 3TO MOMHO CAenatk, PYKOBOACTBYACL YCTa-
HOBNEHHBIMM, AOCTATOMHO YETKUMM, Per WOHANbHLIMKM 33KOHOMEDHOCTAMMK pe-
MHMa NOAIEMHEIX BOA NO thOHAOBLIM M ONYBNUKOBAHHLIM MaTEDUaNam,

HawGonee CylwecTeesHbl CE30HHBLIR W MHOreneTHHe KonefaHwa (B conoc-
TaBNEHHM C MOLWMHOCTLIO FOPHIOHTE) B TPEWMHHO-KAPCTOBLIX OTNOMEHHMAX K B
ANMOBUANBHBIX OTNOMEHUAX MAN0 MOLWMNOCTKH, 0COBEHHO B AONMHAX C NPepPbI-
BaOLLUMCA NOBEPXHOCTHLIM CTOKOM,. Tak, cesoHHble kKonebaHuAa ypoBHEei
KapCTOBOro BOAOHOCHOrO ropM3onTa 8 paioHe Cunypuiickoro nnato AOCTUr a
0T 10—29 M. [ebuTel KaDCTOBLIX WCTOYHMIKOB, LWWPOKD NCMIONB3YIOLWMXCA ANA
sogocHabmen A, 0CoBEeHHO B 30HAX Pa3BMTUA OTKPLITOrO KapcTa CpeanIemHo-

MOPCKOro THWNa, B Toabl BeiCOKOW BOAHOCTH BoO3pactaioT 8 30600 paa nmo
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Tabnwua 2. AMORKTYRS MHOTORETHWX KoneBaHWA YPORHEA NOAIEMHBIX BOA

Fuaporeo- (Homap NuronorwAlCpaaHAA | Havwano |AMANWTYAL! KoneGauui
ROFW4ec-  [cKeewnHbl| BofoemMe- FnybGuna | Habnigae|ypoBHed, M.
KanA pe- (TTL L TTT BOAbLI,| HWA, rof : . s
MUMHAR nopon 7] no CyYyToY= | MO Cpad- (Mo CpegHe-
I'_-].'I-THH |HERIM 38~ HEMACAY- |FOAOB LI M
M EDaM HbiM 3M8- [IHAYEHHAM
W@ W A
W Ho- 26 | Mecyanm- 83.7 1962 80,95 62,01 16,81
AKyTCKER KM, YrnW
Bopwy- 887 | Meckm, 12,7 1965 18,57 18,74 12,30
— THHCKSR FIOCH-EH IS
Cesepo- 1/3=3 | MaeecTHn- 14,3 1951 103 9,54 4 62
Jdansawan K
Natawhe- 17 | Cynecw 1.8 1959 4.6 3,32 1,44
Han
Benopye- 1B1 Meckw 2.6 1947 3,92 3,37 1,66
CHERA
FopbkoBc- 2 | WasecTHn- 20,6 1960 4,81 2,28 1,30
KanR K
u4o Wypdp 1 | Cyrnumxu 6,1 1917 b6,96 b,67 3,156
KMA BEr/727 | Mecku 39,0 1858 7,27 7,20 6,15
Cesepo- 9--103 | CyramnKmH 3.0 1968 5,17 4,63 3,66
¥ KpaWHC-
KEaR
Neaoackan| 14 FanmHuK 2,4 19563 6.3 4.73 1,11
KwHo-YK- 35 | Meckw 2,2 1853 2.6 1,96 113
pPAWHCK A
Kpeime- | 373 (Cynecw | 166 | 1954 | 6§79 | 6563 | 268
war-Cran-
HaR

CPaBHEHWO C WX MUHMMANLHLIMK 33 MHOronetwe pacxogamw. lMoprRgok BO3-
MOMHBIX MHOMONETHUX aMnNnuTya koneGaHwii ypoBHeid NoA3eMHbIX BOJA B pPas-
NMYHBIX FHAPOreonor MECKMX M KNUMaTHUYECKUX YCNOBUAX MOXHO MNAKCTPMW-
poBaTte Tabn. 2.

Kaxk sugHo wa 1abn. 2, MHoronetHue KoneGakuA ypoBHed NOAIEMHLIX BOA,
OLEHEHHLIE NO CYTOYHBIM 3aMepam, MOrYT B TPU—NATL Pa3 NPesbillaTe BHYT-
purogoesie KoneGaHWA YPOBHeH NOAseMHbIX BOA. PasHuua e mexay MHoro-
NETHUMM AMNNUTYAAMM, PaCCYMTAHHBIMMU NO CYTOMHbIM W CPeqHEeMeCcAYHBIM
FHAVEHWAM, HE CTONMb CYLECTBEeHHLI, JTO NO3BONRET MCNOMNL3IOBATL NOCNEAHHe
ANA aHanuaa ¥ NPOrHO30B MX MHOTONETHEW MIMeHYUBOCTH, Paamepsl CE30MHbIX
W MHOronetHux koneGaHuH ypOoBHed, 8 CRefoBaTensHo, W BOCNONHeHUe 3ana-
COB MOA3EMHSIX BOA 33BMCAT OT CNEAYIOLWMX OCHOBHLIX thakTopos: a) nuTono-
FMYECKOro COCTaBa MoOpPOA 30HBI aspauuu W nNpexae scero oT KoxpduuvenTta
urbTPaUWW W HEADCTaTKE HaceiliieH WA nopod k7[,, OnpeAenAiLIWx CKOpOCTe
HHUNLTPAUMK U BMKOCTb 3anONHAEMON B NPOUECCE NMTaHMA 4aCTH BOJOHOC-
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ONpEeAENALWWY CKOPOCTH Nepepacnpeacsn. HHA AaBNeHiA B Npalenax ropu3oHTa
or ofnacTeli MNW 30H ero nuTaHuA; B) rnyGuH 3aneraHuA NOA3IEMHLIX BOA,
OnpefennioliMX PacxoAoBaHKe 4acTH HHIMNLTPYIOWEACA B 30HY apauwy Bna-
FM Ha MCNapeHWe M Be HackilWeHH e A0 MAKCUManbHO-MONEKYNAPHOR BRAroem-
KOCTM ¥ Bbiwe; ) KNUMaTWYECKON 30HbI, ONPEAeNAIoWed MHTEHCUBHOCTL
NUTaHWA MNoAg3IeMHbIX BOA atMochepHbIMK OCaaKaMM ¥ MY PacX0oa0BAHUM Ha
MCIap eH He.

OnpegeneHHyio pons B BOCNONHEHWM 3aNacoB MrpawT pPacyneHeHHOCTL
penseda, MuKpopenbed, XapakTep 3aneceHHOCTH M apyrue haxtopel [21, 22] .

B unctpykuww TK3 [15] noayepkusaerca ocofoe 3HaNeHWe M3yYeHWA ec-
TECTBEHHOrO PEHUMa NOAIEMHbLIX BOA Ha MeCTOPOMASHHWAX MPYHTOBLIX WM Her-
nyGOKO 3aner #OWMX HanNopHbIX BOA, PEXHWUM KOTOPLIX TECHO CBA3aH C METEOD-

ponorwiecKumMK W ruaponorwieckumu daxrtopamu. [pu aTom craeuTcA 3aaa4a
onpeaenes A MUHUMANbHBLIX, CPEAHUX W MaKCHMaNbHbIX MOLHOCTEH BOAO-
HOCHBLIX MOPWU3OHTOB, a NPW MCCNefoBaHUKA YPOBEHHOMD POKWMAE NOBEPXHOCTHO-
ro cTOKa — MHHWUMAaNBHbIX ¥ MaKCHMansHbIX ero 3Havedmid 5- 1 95 %-+oi obec:
NEYEHHOCTH W COOTBETCTBYHLWMX UM 3HAYBHWIA YPOBHEHA NOAIeMHLIX BOA WNK
MuHUManbHeIX cpeaHux 3a 30-cyTounsifi nepwoa pacxonoe roga 95%-HoM
_ ofecneyennocTw. Mpu ouenxe 3anacoB noazemMHbix BOA Na POAHMKaM Tpebyer-

CA ONpeaenvTe MuHUManbHeIi cpeaHecyTouHsii mx aebut ana ropa 85%+oM
obecnevenHocTH {@CNM IKCNNyaTauuAa NPeAnonaraeTca nyTen rpaAMoro Kantu-
poOBaHWA POAHMKOB) , MAW CPEeH MIA pacxog 3THX POAHMKOB AnA roaa 95%-noR
ofecneyeHHOCTH (ECNM NpeaycMaTpMBaeTcA pPeWM BOAcoTBOpPa, COOTBETCT-
BYHLWMA DEXUMY HIMEHYMEBOCTH DOAHHKOBOIO CTOKa No cezoHam roaa). [ina
HeGoNLWKWX ropoADE M CENsCKOro BOAOCHAODWEHMA AONYCKAETCA CHIDKeHWe
pacyeTnoin_obecnevesnoct-ao 90 %. B cooTBeTcTBMM ¢ 3THMU TREGOBaHMAMM.
no MHOrONETHWM pAgaM Habmogedwi coctaBnnercA BbiBopra U3 MUHMMans-
HbIX FOAOBbLIX 3HaNEHWA YPOBHEH WNW PacXOA0B 33 Kawmabli rog W3 cpegHero-

AOBLIX JHAMEHWA MNK M3 cPefHMX 33 MUHUManbHBIA 30-AHeBHLIA Nepuoa B
KaxaoM roay. Beibpannbie MUHMWManNbHbIE aHaueHMA AO0NWHbI ObiTe hazoso-
OAHOPOAHEIMYM, T. 8. NPHYPOYBHHBIMKM K OAHOMY MEDWOAY roAd, HanpwMep
TONLKO K 3UMHER WNKU TONLKO K NETHEN MEKEeH W,

NonyYeHHblA XpoOHONOrHYECKMA pAa BLIGPaHHBIX IHAYEHWUN DPaHMMPYETCH,
T. B I'H]EI‘.HFJHHEEETE:H B NopAgKE ".fﬁhll!‘-ﬂﬂlum # 4NN KaKA0ro 3HavedHA onpeje-
nAeTcA ero ofecnedeHHOCTE NO hopMyne

m

p= . 100 %, 4.1)

n+1
rae m — nopAAKOBL}A HOMED YNeHa B paXupoBaHHOM paay; 7 — obuee Ko-
NWYecTED YNEHOB pARAA.

Mo nonyveHHbIM 3nauesuAM obecniedentocTu P ctpoaTtcs rpactmkn H =F(P),
AH = f{P) wnu Q = f{P), Ha xoTopbix pa3bpoc IMAMPHUYECKMX 3HYBHWHA YCpea-
HAETcA nnaeHoi Kpueoi {pwc. 11). Mpu kopotkux paaax {mexes 20 nert)
HabnoaeHuid KpaiHWe Ha KPWBOW TOYKM B OCHOBHOM BYAyT HaxOAMTLCA Ha
sHavenuax > 5 u < 05 %, a noatomy ana onpefeneHMA UCKOMOrD 3HaYeHUA
ypoBsHeii, amnauTya W aebutoe poaHukos 95%-+Hoi obecnedesHOCTH noTpe-

BYETCA SKCTPanoNAUMA IMNMD MM ECKOW KPHBOH A0 3THX IHAYEHUNA.
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Pic. 11. THnwinbie rpad K oBecnedenHocT i rRy0HH JaNeraHnA YPoBHe NoAeMiMX 808
YuuteiBan To, YTO B npeaenax Habnioaaemoro pRAa MoryT r:nwal‘-‘inu oKa-

3aThCA 3REIEHMA MCKIIOYWTENBHO PEAKWE NO NoBTopAeMocTH (< TW>99%),
FOUKA HA KOHUAX KPHBBIX MOrYT CHMNLHO OTKNOHATECA OT YCPEAHAIOWENH Kpu-
BOH, YTO BHOCWMT HEONPELENEeHHOCTs B rpatuuecKylo IKCTPANONAUMID TaKMx
kpuesix. MosTomy B 3TUX CAYNEAX MCKOMbIE 3HAYEHMA PACYETHLIX NapPaMeTpPoB
nyqwe paccyMTeiBaTh. MocTpogHwe TeopeTHYeckol KPWBOW obecnedeHHOCTU
OCYLUECTBNRETCA NO HOPMYNam:

kp =Z, otx,; (4.2)

=X (P, (4.3)
rae X, — PacueTHOE 3HaYeHWe YPOBHA Miu nebuTa rPYHTOBbIX BOA 3aAaHHOM

obecnevenHocT P Ay TabnWMHOE 3HAYEHME HOPMUPOBAHHLIX OTKNOHEeHMH
yposHed unu neﬁu‘rua OT WX CPEAHMX ANA PasNMYHLIX BEPOARTHOCTEA thyHKUMM

Elx; ~ X) :
ueHuit koathduyuenTos Bapuauu Oy, M acuameTpl Co; 0=+ —— = “1*1“'*

— CPeAHEKBAADATHYECKOE OTKMOHEHWE AHANUIUPYEMOr 0 DALA SHAYEHMI;
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Lx;
X = — — — CpeAHEMHOrONeTHee 3HaYyeHve YPOBHA Wnu aebwura, nonyyeHHoe
n

W3 paHMupoBaHHOro paaa; @¢P) — 1abnwyHoe 3HayeHne HOPMUWPOBaAHHBIX OT-

KROHeHMW ypoBHell WnM aeGWTOB OT MX CpefHMX, pacCuMTaHHbIX AnA pa3-

N HEIX CooTHOWeHwiA C,/C; (no M.®. Mexkenio u C.H, Kpuackomy) .
3xavenun Cy M C; MoryT GeiTe paccyutadel no opmynam

r
El—=" =1}
X
CF': e A :
n—=1
mn
E{I —:I.'_]l' i
o e oy = o o
2 o {n—1) (n-2)

Yuuteisan To, 4T0o npu kopotkux (n < 50) pasax Habnwogesmil owwbka
KOIPPUUMEHTE BCMMMETDUW MOXNET OKA3aTLCA COMIMEDUMON ¢ BERMMWMHON
camoro koadduumeHTa, ero pacyer CTaHOBMWTCA HeuenecooBpasveim. B atix
cnywaAx ofblvHo 3apaercA cootHowexue C/Cy = 2 u 3HavenuA ¢fP) sbibupa-
Owwbka B onpegeneduun @(P), BbI3BAHMEA BOIMONKHLIMK BapHAUKAMMK COOT-
Howenwun C,/Cy, 0T 1 806, BO MHOrWX CNYYaAX HEBENWKA M MOWET COCTaBMTS,
Hanpumep, ana P =95 % u Cy, <0,5, nuwe 1-5 %. Mpu C\, > 0,6 ownbka mo-
ET CyLUecTBeHHO Bo3pacTu, OaHaKo Takue 3avenun C), BCTPEYBIOTCA 4OBONL-
HO peako. B atom cnyvae pacuer kpusoii o6ecrieyeHHOCTH NPOBOAWTCA MO Tab-
nuuam, cocrasnedneiM M. @, Mencenem w C.H. Kpruukum ana paznuwissix coor-

— ~Howenwit—C /¢, Bs16MpaeTcA  TOT BapHaHT, NPW KOTOPOM TEOPETHYECKH
paccyMTaHHaA KPWBaA Haunyydwum ofpazom COBMana ¢ IMAWPHYECKHWMM ToY-
_ kamu

Kpuseie ofecneveHHOCTH QBBIMHO 3aKaHYMBAOTCA KPYTHIM MOABEMOM M
cnanom. [lna obneryeHmuA Mx akcTpanonAluwKM B obnacte Hawbonswero npakTH-
YECKOro MHTepeca, T. & PeAKO NOBTOPAIOLMXCA 3HAYEH WA, MCNONL3YETCA KNeT-
YaTKa BEDOATHOCTEN, HAa KOTOPOH GAKMIKWE K HOPManLHOMY 3aK0Hy pacnpeae
neHus 3HaYeHMA MCCNEAYeMOro pRAa NoXaTcR Ha npamyro (om, pwe. 11, &).
AHanormiHeiM ofpasom moryT GbiTe CNpAMneHbl KpWBble obfecriedeHHOCTH,
nogYMHAKWKECA norapuhmmecKku-HopMansHoMy 3aKkoHy (cm. pwe. 11, 6),
8CNM Ha OCH OpPAMHAT OTAOMUTE Norapwdmel 3HaveHwuit paga (ypoeHeit u ge-
Guros) .

CreneHs 33BUCMMOCTH pexMMa NOAIEMHLIX BOA OT aTMOCHEPHBIX OCRAKOE
WK DEYHBIX BOJ, MHEDUWOHHOCTH DEKMME, @ TalOKe BNMAHWA Ha Noa3IeMHble
BOAbLlI PA3NMYHLIX FPaHMYHbIX YCNOBWMA onpeaenner xapaxktep KpwsoW obec-
revesHocT. CooTBETCTEEHHD PasNMUMON AOMKHE BbiTe W WX SKCTPANONAUMA.
Axanws Gonblwed 4acTu Hauwbonee ANWHMBIX W CPABMWTENLHO DABHOMEDHO
pacnpeaenesteix Ha Tepputopun CCCP pagos HabmogeHwit 33 ypoBHAMM NoA-
3eMHBIX_BOJA, a Takoxe Bonsworo (cesiwe 200) 4ucna pAROB-NOA3EMHOFO-CTO-
K& noKasanw, Y410 MX pacnpegensHie moxer GbiTe OXAPAKTEPMIOBAHO NATHIO
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Tabnuus 3. OpauHate KpHEBIX obecnedennotTi, no C.H. Kpuyikomy, M.&. Makanio
E‘,,-t"p= 2, 0 (GuvomunansHan kpusan)

e o i rg——— T e . S S e E e G R E e o S S—— - —— A S+ 7% T T S A .

P % ﬂp.n,mmnl r:puuu: ofecnedeHHoCcTH npk Oy
0.1 0.2 IJ.E 0.4 0.5 0,6 07 | 08 09 1.0 1.2
1 1125|152 (183216 (251 | 289 |329 | 3,711 | 415 | 461 | 550
3 1,20 11,41 |[164 |188 | 213 (239 |266 [ 294 | 322 | 3561 | 406
b 1,172 11,35 {164 {1.74 | 194 215 1236 | 2,57 2,78 | 3,00 | 345
10 1,13 /1,26 {140 |1,53 | 167 | 181 |194 | 2,06 | 2,19 |230 | 2,50
20 1,08 !1,16 | 1,24 | 1,31 | 1,38 1,44 | 1,49 | 1,64 1,58 | 1,61 | 1,62
25 {1607 ;113118 1,23 1128 | 131 11, +37 {138 1430 {134
a0 1,05 1,09 |[1,13 1117 | 1,19 1.21 | 1,22 | 122 .22 1120 | 1.13
a0 .02 11,04 | 1,06 | 1,05 | 1,04 1,03 | 1,01 | 095 096 | 092 | 0.B1
B0 1,00 |0,99 |097 | 0956 | 092 083 | 0B84 | GABOD 0,76 | 0,69 | 058
60 (097 (094 |090|085 | 0BO | 0,75 |069 | 063 | 0,57 | 051 | 040
70 | 095|089 |082|0,76 | 069 | 062 |055 | 0,49 | 042 | 036 | 0,26
15 093 |086 078071 | 0,63 056 | 049 | D42 035 1029 | 0,19
80 | 092 |083|075|066 | 057 | 049 (042 | 035 | 0,28 | 022 | 013
90 | 087 (075|064 053 | 044 | 035 |027 | 021 | 015 [0,11 | 005
a5 0B84 (0,70 |056 045 | 034 025 |08 | 013 008 | 005 | 0,02
a7 082 |066 (052 039 | 0,29 0,20 | 0,14 | 009 0,05 | 003 | 001
99 | 0,78 |0,59 {044 | 031 | 021 | 0,13 | 0,08 | 0,04 | 0,02 | 0,01 | 0,00

THNaMK Kpuebix obecnevenHocTy {cm. puc. 11) : 1) amnupudeckue TOUKH pac-
NonaralTca Ha BePOATHOCTHOM Gymare (Kknetvarka XaseHa) no npAMO#H NiMH KK

W BNWIKO K fPAMOMN, YTO CEWIETENECTBYeT 0 HOPMansHOM {CHMMETPHIHOM}
3aKOHe pacnpeleneHun,

2} MRHOUIECKME TOWKCH DACAOASFMOTCA B BUAE BUNYKION BBEPX KPUBODW,
KWEKT“‘H-IGH ana MEEGBEHMMET[]HHHEH'B P&EHPE.II.EHE-IHH

3} aMNMPMYECKWE TOMKM paCnonaraoTCA B BMAE BOTHyTOR KPMBOWH, KoTo-
paR CNPAMNAETCA Ha norapwhmudeckodl BepoATHoCTHOW Gymare, YTo cBuas
TENLCTAYET O NOrapupMHUIECKOM 3aKOHE pacnpeaeneHun;

4] TOuKM pacnonaralTCcR B BuAe BOTHYTOW BHW3 KPWBOW, XaDaKTepHOM
ONA NeBoacHMMeTPHYHOD pacnpafened A, X 0powWwo anNpoKcCHMUpYaMoro Tpex-
napameTpwieckuM ramma-pacnpenenenwem no C.H. Kpuukomy u M.®. Men-
KEemo;

B) KpWBaA MMeeT BOTHYTO-BeiNyKNyl hopmy, 4TO CEBMAETENLCTBYET O
CROWMHOM XapaKTepe pacnpeaeneHA ¢ HEOAHOPOAHEIMK YCROBUAMM hopmupo-
BaHWA PEXUMa NOA3EMHbLIX BOJA B roabl BbICOKON U HH3KOW BOAHOCTH.

Yawe BCero anA ypoBHei Nnoa3emMHbIX BOa PacnpocTpaHeHsl ‘nepBbid, Tpe-
THIA W NATLINH THNEI KPUBLIX, @ ANA NOA3IEMHOr0 CTOKa — NEPBLIA, YETBEPTLIA U
nNATLIA (B8 nopAgKe yBLIBAHWA NPOLUEHTa MuX ac‘rpe-t_awucm] Hekoropsie 3ako-
HOMEPHOCTH NOABNEHWA TOTO MNM MHOTO TWNa KPWBbLIX PacCMOTPeHbl paHee
{20, 18] . Haubonee obwum TUnoM Kpussix ofecnedenHOCTH ANA NOAIEMHBIX
BOA MOXHO CHMTaTe nAThIN. Hioke BhinonaxkvBaHWe KPWMBOW onpeaenAerca
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HEBOIMOMWHOCTEID CHIDKEHHMA YPOBHEW HIKE MNW rHAPaBNWYECKOMW rpaHMibl
(pexw, ozepa, GonoTta), vnu sogoynopa. BepxHee e BeiNONaxuBaHWe KPUBOH
OMPEAEnABTCA MMM ""BKNOYeHWeM' KCNapeHuA C NOALEMOM YPOBMA, MW yBe-
nwdeHMeM ¢ NOALEMOM YPOBHEH OTTOKA NOA3EMHLIX BOA B CTOPOHY aApeH, 4TO
XaPaKTepHO ANA MEXAYPe4YHbIX M CKNOHOBLIX yvacTKoB, OaHaKko oAHOBpeMEH-
HOE BNWAHMWE BEPXHEN, HoKHEed U BOKOBOH rpaHuy MOMET NPOABNATECA NHLLL
npy AocTaTouHO Gonbwux konebaHuAX YPOBHMA NMOA3EMHLIX BOA MNK NPY He-
rny6oKomM 3aneraHvMM BOAOHOCHOrO roOpH3OHTa Manoi MowHocTW. B Tex cny-
NaAx, KOorga CKalbiBaeTCA TONLKO HIWHAA “nu GokoBam rpaHMua, MOXHO
HabMmoaaTe YeTEEPTHIW THI KPHMBOH 0GecneyeHHOCTH, eCnM BAWAHME OKa3biBaeT
TONLKO BEPXHAA rpaHuua — BTopoM. B Tex we cnydanx, KOraa snwAHKe rpaHiy

Ha l-mneﬁarmn ypumeﬁ nuuammmx BOJ HE CKA3bIEAETCA, Haﬁnmnal-u'mn nﬂ}

pPOKMa NOA3IBMHBIX BOL4 C PEKaM¥ W amu-cd:mnhlmn ocaakamu, [ina npu-
6pEXHOro BMAA PEKMMa NOA3EMHBLIX BOA, ONPEAENAEMOrO PEXHUMOM Npeumy-
WECTBEHHMO NOBEPXHOCTHOrO BOAOTOKA, TUNMMHeIM Oyaer xXapaxvyepHelid anA
NOBEPXHOCTHOrO CTOKA YETBEPTLIW TUN Kpueol. [lnA BOAOHOCHLIX rOPH3OHTOR,
TeCHO CBA3aHHBIX C HTF-'IDGCI!EDHHMH oCagKamiM, HanpH &P B NaBOBbLIX NOKPO-
BaX, B OTHKPMTOM KapcTe npH HH‘H?EI’.’IK&M JaneraHd rpyHTOBLIX BOO MOTyT

BbITe BCTPEYEHE! NEPBLIA M TPETHHA THNLI KPHBBLIX,

Mpu xkopoTkux pRaax HabnwgeHwid TONMOCTE OMpedeneHUA CPeAHMX W Ka-
KuX-NMB0 APYrux pacyeTHbIX 3HavYeHMid moxeT GbiTe HEBENMKa, a NOITOMY,
MPUHUMaA BO BHWUMaHHe CTATMCTUMECKWIA XapaKTep BbINONHAEMBIX OUEHOK,
yenecoobpa3Ho ONpeaenATE BOZMOMHYK WX MOrPEWHOCTL. | aKyw rorpew-
HOCTb UMK BO3MOMMEIA pa3bpoc aHaueH Mt H; OT NpUHUMaeMOro B pacyer cpei-
Hero MOXHO ONpPeaenTh, PaCcCCYMTAB AOBEPUTENbHbIE MHTEPBaNs! TaKOro pai-

Bpoca. Pacver aoeepurentHbix uHTepBanos £ A OT NPWHATOrO CPEAHEro 3Ha-
uemun H nposoawTca no thopMynam

A=tt, —"' (4.4)
e 7
- o
Hy=H £ t, — (4, 5)
n
FABT — cpeaHeKBaAPaTWNECKOE OTKNOHWEHWe; ty — pacnpeaeneime Creio-
AeHTa.

B 3asncMMOCTH OT NPWHATOIN BEPOATHOCTM M ANMHLI PAAE HabMOLeH Uil tg

pacnpejeneHve HOPMHDOBAHHLIX OTKNOHEHWH OnNpeaenAaTcA no Tabn. 4.
B uTore pacyeTHan xapakTepWCTMKa YpPOBHMA (MOLMOCTH) BOAOHOCHOrO ro-
PU3OHTE AOMMHE XaPAaKTEPUIOBATLCA KaKoW-TO cpeaHeidl BeENMNMMONA (wnM
3aaaHHon obecnederroctn 50, 90 v 95%-Hoil) ¢ nonpaskoit 8 £ A (cymmap-
HbIiA BOSMOXHLIN pazbpoc =24) . B utore 3anacsl NOAIEMHBIX BOA MOTYT BbiTh
PAcCuMTaHBI B WHTEPBane npu aHavenuAX mowHoeTw H + A — H— A. ins goc-
TOBEPHOr O ONpefeneHA U YPOBHEH NOA3eMHLIX BOA 3a1aHHONW ODecney eHHOCTH
M BOIMOXMHOA NOrPetIHOCTY TaKoW oueH KK HeOBX0AMM AOCTATONHO ANMHMLIA
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TaGnuuya 4. Pacnpeganaima HopMuPOBAHHBIX OTKNOHSHHA [, B 38BHCHMOCTH
or o6sema seifopiew (m = 1) w sepoaTHOCTH @

Pacnpafanavwa rﬂ npu a
n— 'I o i i, S e v i : - ——— e a—
0.7 0.8 0.8 095 0,98 099
1 1,96 3,08 6,31 12, 1 31,82 63,66
2 1,39 1.89 2,92 4,30 6,97 l 9,93
3 1,25 1,64 2,35 3,18 4,54 5,84
4 119 1,53 2.13 278 3,75 4,60
5 1,16 1.48 2,02 2,57 3.37 4,03
6 119 1.44 1.94 2,45 3,14 3,70
7 .12 142 | 190 237 3,00 3.50
8 1,11 1,40 1,86 2,30 2,90 3,36
9 1.10 1.38 1.83 2,45 2,82 3,25
10 1,09 1,37 1,84 223 2,76 317
n 1,09 1,36 1.80 2,20 2,72 3,11
12 1,08 1,36 1,78 2,18 2,68 3.06
13 1,08 1.35 1,77 2,16 2,65 3.0
14 1,08 1.35 1,76 214 2,62 2,98
16 1.07 1.34 Wwe— 1+ 215 | 260 | 295
17 1.07 1,33 1,74 211 2,57 2,90
19 1.07 1,33 1,73 2,09 2,54 2,B6
21 1,06 1.32 1,72 2,08 2,52 2,83
23 1.06 1.32 .M 2,07 2,50 2,81
25 1,06 1,32 .M 2,06 2,49 2,79
27 1,06 1.3 1.70 2,05 2,47 2,77
30 1,06 1.3 1,70 2,04 2,46 2,75
o0 1,03 1,28 1,65 1,96 2,33 2

pag wabmogesuini 32 peuMoM nMoaseMHelX Boa. BolAcHMTL, KaKon gomwed
GbiTe MHHUMYM NPOAOMMUTENLHOCTH HabnwogeHuid ana toro, Ytobel caenarteb
TaKHe OUSHKM HafeKHbIMK, TPyAHO. MOMHO nulb C YBEPEHHOCTBIO CKa3ars,
YTO 4em AnMHHee PR HabnogeHwin, Tem AOCTOBEPHOCTE PACYETOB Belwe, W,
HaobopoT, YeTKOoW rpativusl 3aeck GbiTe HEe Mower. Hapaay ¢ 3TMM yCnoBHO
NOpAAOK HeobXOoaAMMON NPOAOMKKUTENLHOCTH HaDMogeH it MOomeT BbiTe OueHeH
H2 OCHOBE aHanW3a 3aKOHOMEPHOCTEH PeKUMa NOL3eMHBIX BOA B MHOTONET-
Hem paspeze. B yacTHOCTH, MCCNeQOBAHMA MHOTONETHEN UMKNWYHOCTH B PEXM-
M@ yPOBH €l NOA3EMHbIX BOA W NOA3EMHOr0 CTOK@ NOKa3any, YTo B NOA3IEMHBLIX
BOAAX MMEETCA TeHABHUWA K MHOroneTHuM KonedDaHwAM C NepHogMYHOCTLIO,
6auzkon K 2—3; 5—6 u 10—12-netveilr. B oTgensHeIx cnyvaax oTmeveHa 15-
U 19-netHan umknuudocte [18, 19]. HecMoTtpAa Ha TO 4TO yCTaHOBREHHaR
UMKNHUYHOCTE HE ABNAETCA YET KO BulPaKEHHOW ¥ KK ALIA NOCNEAYHOWMA WMKn,
KaK npaB'1no, He NOBTOPRET NpegbigyluMin HM NO aMnNAuTyae, HW No nepuoay,
MOMHO BCE-TAKM CYMTaTh, YTO Ha oTpeske B 1519 ner noutH rapaiTMpoBaHHo
ByAyT 3ahwKCHPOBAHET W MHOTONETHHIA MWHUNM YM, W MHOTOTTETHWI MaKCHMyM
unu GnuaKMe K HUM NONOEHMA YPOBHEH U pacXoaoe noasemHeIX Boa. Moarto-
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MY MMHHUMaNbHBEIM CPOKOM HaDNIoAeHMA NO TaKKUM IMNMPUYECKHM 0AHHLIM
MOXHO cumTaTe 15—19 ner, 7. e. oxono 20 ner. MoxHO TaK)Ke OTMETHTE yCTa-
HOBNEHHYH perHoHanbHYH TEHAEHUMWO B NPOAOMMMTENEHOCTH UKMKNOB B NoA-
emueix sopaax [18]. Tak, B 3anasHeIX W IOKHBIX paiioHax cTpadsl ¢ Gonee
MATKKUM KiwMatom npeobnafaldT KOpoOTKOnepuoamwieckie uuknel (2—3 u
5—B-netHme) , B BOCTOUHBIX ¥ e paioHax ¢ Gonee KOHTHHEHTaNLALIM KNUMaTOM
— BGonee npoaomxuTenbHele UuMKnel (g0 12—14 net), yTO TaKe MOXET Cny-
WMHTbE KPHUTEDHEM ANA COKPalueHwn CpoKa HabnoaeHnil B 3anafHbIX M HKHbIX
patiodax a0 10—12 ner. Npwu oTeyTeTEMM Takkux pAace Habnwgennid Tpebyetca
WX pecTaBpaumA.

CNOCOGLI HAPAUIMBAHWA KOPOTKWX PAAOB HABMW AEHWA W ONPEAENEHKMA

MO HAM PACHETHBIX MOWHOCTEA TOPM30OHTOB W AMNIMTY A KONEEAHUA
YPOBHEA NOA3IEMHbIX BOA

Ha yuvacTkax paseeakW MOA3eMHBLIX BOA HabnoaeHWA 3a WX PEKUMOM
OeiBalOT, KaK npasBwno, KpartkoepemeHHbiMW (2—3 roga) w noatomy nouTH
BCEMQd, KOrAa yver pexMma MMVeeT CYLUECTBEHHOE 3HaYeHMe B OnNpefeneqHuM
BEnMYMHLI 3anacoB nNoA3emMHbIX BOA, TpebyercAa HapalwMBaHWME MMEOLLEerocs

KOpPOTKOro paAfa HabnoaeH wii M oueHKa CTeneHW BOAHOCTH TeX NeT, B KOTOpbIe
Buinu nposeaeHsl pazgeaoyHele paboTel, OueHMTE BOAHOCTL NET npoBeaeHHbIX
paleeaovHbiX paboT MoxHO no paaam-aHanoram. Kak 6eino nokaladHo asiwe,
amMnnuTyasl KoneGanuwii ypoBHeE#H NOA3EMHbIX BOA A®KE B OAHOW KNMMaTHJYeC-
KOW 30HE M oporpathuyeckoil o6nacT BeceMa pasHoOBpPasHbl M 3aBMCAT rnas-
HbIM OBPAzIOM OT NUTONOrMYECKOro COCTaBa BOAOBMELLAIDLIMX NOPOA M CTROS-
HMA_ 30HLI 33PIUNK, FPaHWMHBIX YCNOBWW MNNacTa B NNEHE W paipese, a Takxe
OT rnyBMH 3aneradua nogseMusix soa. Bee 3TH YCNOBMA HeobhXOoAMMOD YYNTEI-

BaTh Npu o6OCHOBAHMKA aHanorMyHeIX yyacTkos. HawBonee nocrosepHbie npea-

CTaBNEHWA O XapaKTepe peXuMa NOAIEMHBIX BOA Ha HEM3IYNEHHOW TEPPHTOPHK
MoryT GoiTe NOnyYeHbl NO pAAEM-aHanNoram ¢ NPOAOMKWTENbHbIMH (CBblwe
10—-12 net) nepwogaMmi HabnoaLH WA, Pat NONOXKEHHBIMW B CXOAHBLIX FHADOréo-
nor My ecKMnx YCNOBMA X, .ﬂﬂﬂﬂaﬂTEﬂbETBﬂ aHanorue HE‘,I"-IE#HCIFQ H HOH3Y4YBHHOr O
YMaCTKOB AOMKHO GaswpOBaThCA Ha PacCMOTPEHHOM Bbile PaiOMMDOBAHHMK
TeppPUTOPHKA NO yCNOBWAM (HOPMUPOBaHMA PEXWMa 3eMHbiX Bod. B coorsercr-
BUW € 3TUM PaAOHMPOBAHMEM H3IYYEHHBLIA W HEMIYYEHHBIA YYaCTKW AOMMKHbI
GbiTh NPHYPOYEHBI K MABHTMMHLIM MAPOreOnor MeCKUM PaioHaM, yuatTKaM MU
NOAYYACTKAEM, T, €. K Pa3NiHbIM BHAEM W DazHOBUAHOCTAM PeKUMa. YUuTel-
B3R U3IMEHYHBOCTL KNHMaTHYECKHX BOIASACTBMH Ha NOA3EMHLIE BOAL! Pa3HO-
YAANeHHbIX YYaCTKOB, PaCCTORHME MEXAy W3YYaeMblM M M3y4YeHHbIM yvacTKa-
MM, KaK nokazanu wccnenoBanua H.®. [emedToesa, He A0MKHLI NPEBLILIATS
100 Km.

AnA goxasaTensCTEa WAGHTHWIHOCTH TWILPOreonor MYeCKnX yCNoBMA yyacT-
KOB MOryT GbiTh WCMONb3OBaMbl TAKME AAHHbLIE NO MOAYNAM MOAIEMHOTO
CTOK@ C HMX, X NONOXEHWE N0 OTHOWEHWO K Basnucam APEHMPOBAHMA NOAIEM-
Hbix BOA NO OCODEHHOCTAM BHYTPMrOAOBOro p&KWMa YPOBHEA B nepwogsl
NETHErO CNajla, BECEHHMEro M oceMHero NOLEeMOB ypoBHeild. Ocoby BaHOCTL

B TaKOM CONOCTaBnEeHHWA pexkiinMa noa3IeMHbix BO4 PéSHIﬂHhI}t YY4aCTKOB MOXET
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AaTh WX peaKuMA Ha ruapomereoponorseckue axkropsl. [ina npeAcTaBneH uA
3TOH peak iy HeoBbxXoauMO MMETE MUHUMYM LUECTL-CEMb MECALER COBMECTHLIX
HabmiogeHwii B nepuoasl Hawbonee KOHTPACTHLIX KonebaMui ypOBHel noaaem-
HbiX B0J MW AeDWTOB UCTONHMKOB. Ellle nyvlle WMETs ABa-TPH rofla COBMECT-
MbiX HaDMIOREHWN Ha MIYYEHHOM M HEW3IYMEHHOM yYacTKaX, YTO NO3BOMNWUT M3y-
YWTL 3TY PEAKUWO B rOfibl Pa3NWMHON BOAHOCTHM,

0OB6ocHOBaHWe rMAPOreONOrMYECKOR aHanorvM M3yvYaemoro y4acTka c Ko-
POTKUM PAAOM HaGnaeswid npedycMaTpHBaeT AOKa3aTensCTBO MASH THYHOCTH
3aKOHOB pacnpeaenedua YPOBHER MAM PACXOA0B NOA3eMHLIX BOA, 4TO pewao-
uum oBpazomM ONPenenAeT TOYHOCTL MHOMONETHMX XaDaKTePHCTHK PEKKMa No
PAAY aHanoros.

Mo noseaedwo KpwBelX obecrieveHHOCTH B8 OONACTH BLICOKMX W HHMIKHX
3Hayenvi4 ODBECNEYenNHOCTH (G, PWC, 1 1) HEeTPYARD YOEBAWTECA B CYWECTBeH-
HOCTM BOIMOMHLIX OWWOOK OUBHOK MHOrORETHUX XapaKTepUCTUK pexuma
NOA3eMHbLIX BOA, eCnNM PAAR-GHANOT M 3KCTPaANONMpyemMbiid paA OyayT umers
pa3nmiHble 3aK0Hbl pacnpegenadwa. Ecnu cpeaw BO3MOXHBIX DAAOB-8HANOM0B,
BbIGpaHHLIX Ha OCHOBE MMAPOreonorMYyec Koro panoHMpoOBaHuA, HMEOTCH pas-
NinHbIE 38KOHbI PachpefeneHMA yPOBHEH MNW DaCX0A0B NOAIEMHLIX BOA, MO-
ryYT NOABMTLCA COMHEHUA B MMAPOreonor vMecKoi aHanorud yyactkos. B atom
cAy4Yae ANA OUBHOK MHOMONETHMX XapaKTePUCTMK peXuma NOAsemMHbIX BOA
uenecoofpasHo eeIBpars pAA C TEKUM THNOM KPUMBOA oBecreyeHHOCTH, KOTO-
pbiit cosfaer HEOOXOAWMBLIH WHXKEHEDHBIR 3anac B ypoBHAX, rayGwiax, mow-
HOCTAX WK pacxoaax NoOA3eMHbIX BOA,.

JAnaMecTopom AsHWA NOAZEMHBIX BOA, TMAPEENHYECKH CBAZAHHLIX € PEKOW,
rie pexuM YpOBHER noa3emHbix BOA obycnoBneHd pexkMMOM YDPOBHENR BOAbI
B pexe, onpeaennTs BOAHOCTL NET MOMHO N0 ASHHBIM TUADONOTUNECKOTO pe-
wuma. [lnA 3toro cTpowTcA rpadMK obecnedeHHOCTH YPOBHEH WAKW pacxoaos
peK, Ha HEM BbIABNAKITCA YPOBHM MUK PacXOfibl NOCNEAHMX NET W NO rpadguKy

L] wl=lil: H BT H | lifalgle ‘- = ] - ol = L] [ 1 L] B LA =

OHHbIX BORO3a60pOB, PacnonoXeHHbIx B6NM3W pexw, rae aSCconTHLIE OTMeET-

KM YPOBHEA MNOA3ZeMHLIX M NOBEPXHOCTHLIX BOA MPAKTHMECKM WAEBHTHYHGLI, C

3TOro We rpahHKa CHUMMOTCR abonloTHbie OTMeTKH ypoBHei 5, 50 u 95%-Hon
oBecreyeHHOCTH, KOTOPLIE M CNYMXaT MCXOAHON OTMETKONW ANA OTCYETa OT HMX
MOLUHOCTM BOROHOCHOrO ropu3oHTa cooTeetcTeedHo 5, 50 u 95%-Hoi obec-
neyeHrocT. Mo pasHocTw oTmeTok ypoeHed 5 u 95%-+oi unm 1 » B9%+ion
ofiecneyeHHOCTH ONpeAenAETCA BO3MOMHEA MHOrONETHAA aMnnuTyaa Koneba-
HUA YpOBHe#d nogsemHeix BOA. [lnA MecTOpOMAEH MH NOAIEMHLIX BOA, HE CBA-
33HHLIX C PEKOM, HaUNYYLIWM DAAOM-ZHANOroM MOMET CRy®uTe paj Habmo-
ASHWIA 33 PEXUWMOM NOASEMHBIX BOA NO CKBEMWHE, PAGNONOMEHHOW B aHano-
rMNHbIX THAPOreonor MNECK X YCNOBUAX B Dnvbxadiwem patioHe, YTO oBecneywT
GHANOrMO W B CHMHXPOHHOCTH PEXMMa W B 3aKOHe pacnpejeneHwAa ypOBHe#
noazemHbIx BOA.

AnA nonyYeHUA MKUH WM aNBHLIX, MAKCUManbHbIX W CPeaHWX 33 MHOroneTve
3HaveHUl YDOBHA NOA3eMHBIX BOA N0 KOPOTKOMY ABYX-TpEXNeTHemy pAay
Hab Mo AGH WA HEOBXOAWMO NOCTPOWTE KPHBYHD oBecneieHHOCTH DAAA-aHanora
No CPeQHerofoBkiM 3HaYeHWAM ypoBeHel (unW pacx0aoB) NOA3eMHbIX BOA

— B KoopaWHaTax-h — P {rie h — rayBura saneravva ypoBHA NOA3eMHLIX BOR B —
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Puc. 12. Cxomtsl ONpoposeHun MHOTONETHMY XADAKTEPMCTME POHMMA NOAIGMHBIN BOR NO
KOPOTHHWM PAASM HAGNIOAEHWA.

Mpabukw ofecnevBHHOCTW rOOOBLIX JIHAMEHWA YPOBHER NO pRAy-aHanory: | — MaKcs-
ManbHblX, 2 — CpaHMX, J — MHHHMINLHEIX, ToNOWEHHE YPOBHER HE NEPHDA COBMBCTHLIX

nabmogenwin: 4 = g pAgegvanores, 5 - 8 KOPOTKOM pAZY

MOre E ST u wllzTe = 1 B KD (LI E L 0T BETCT-

BYHOLIME ABYM rofam Habnoaennin 3a pExumMmomM NOAIEMHBIX BOA Ha MECTOROM-
aerun (pwe. 12, a). OnycTve nepnenAMKYNAPE! M3 3THMX TOYEK Ha ock P, onpe-
AENAT BOAHOCTL COOTBETCTBYIOWMX neT. 3aTem, NPOBER rOpHUIOHTaNLHLIE
NuHMK (M3 aTux e Touex) A0 wkane! rayGud saneradmA ypOBHA NOAIEMHBIX
BOf, B CKBaKMHE C KOPOTKMM PAAOM HabmoaeHuH fry, UKCHDYIOT Ha Hen
3HAYEHMA 3aMepeHHbIX YpPOBHEe (CPeaHerogdBeiX WAM MMHHWMAanNbMBIX (OA0-
BbiX, B 38BMCHMOCTH OT TOrO NO KaKHM 3Ha4eHWAM CTpOMnack KpWBan oBec-
neYeMHOCTH pAAa-asanoral. Mo 3THM 3Ha4YeHWAM OCYWECTBNAT paibuexy
wKane! h, B Npeaenax KpPWBO pRAd-aHanora. JaTtem, WCNOMbSYA KPWUBYW
oBecneveHHOCTH M NOCTPOBHHYID HOBYHO LLIKANY, CHUMaWT € rpadmka ace Heob-
xoanMsbie suavenna. Mo yposuo 50%-How ofecneyeHHOCTH ONPEABNALOT CPpeaHe-
MHOrONETHEE NONOXEHWE YPOBHA (B rayBuHax OT NOBEPXHOCTH MMM UAK B
abconoTHbix oTMeTkax) . Mo yposxo 85%-Hoi obecnedeHHOCTH HAXOAAT COOT-
BETCTBYHWLYHIO PACYETHYI0 MOUHOCTE FOPMIOHTA, @ MO PAa3HOCTK YPOBHER 5 M
85%-Hoii OBeCne4eHHOCTU — BOIMOMHYIO MHOTONETHIOW aMmnnuTyay woneba-
HH—YPOBH B NOA3EMHBIX—BOMl—Ha - yNaCTKE MECTOPOMALKMA. AHANOr MUHLIM
cnocoBoM MOMHO NONYYMTE N60MTHI WCTOMHMKOB WNK 3afaHHOA obecneyed-
HOCTH MHHHMManbHbIE 3@ MHOTONETHE.

90



MuoroneTHHe XapaKTepWCTHKH DEXWME NOAIeMHBIX B80A MOryT GuiTe no-
NYY4eHL! W NO COBCEM KOPOTKWM, BCErO TPM—LWECTe MECAUEB, Nepuoaam HaB-
niogeHuin. lna 3Toro AOCTATOMHO 3a(OMKCHMPOBATE U3MEHEHMA ypoBHel [unu
pacxoAos) NOA3EMHBIX BOA Ha AOCTATOMHO KOHTPACTHOM OTPEIKE MX DEKWUMa,
T. €. B NEPHOA CNAAA MNK nogbema yposHer (wnu pacxoaos) . Mo KpakHKm ToY-
KaM 3TO0 Mepuoaa ANA 3THX Me BPpeMEeHHBIX MOMEHTOB HaXOARTCA COOTBETCT-
BYHOLME HIMEHEHWA YPOBHEA B PAAE-aHaNOre W UX 3HAYEHHA OTKNAALIBAOTCA
Ha opawHate rpaduka 06ecneyeHHOCTH, COOTBETCTBY W eR obecnevyeHHOCTy ro-
Aa nposoAMMEIX Habnopewria (cm. puc. 12, 6. 3aTem 3T ABE TOYKK CHOCATCA
Ha wKany f;, rae GUKCHPYHOTCA OTMEYEHHEIE HIMEHEH WA B YDOBHAX W NPOBO-
aMTcA pa3fuexa wWkane Ay, N0 KOTOPOA ONPEefENANT BENWYMHEI MUHAMENL-
HbIX, MAKCUManbHLIX U CODEAHKX 3HAYEHMA YPOBHEW MNKM DACXOAOE NOAIEMHBIX

BOA 3af@HHOR ODECNEeYEHHOCTHW, CHMMaA WX C KpWBoW ODECNeYeHHOCTW pAAa
aHanora W BHOBb NOCTPOEHHOM wkansl, McnonesyA AaHHBIA APUEM, MOMHO
OCYLWECTBHTE BOCCTaHOBNeHWe rpachMka koneBaHwil YPOBHEH WNKW PackoAos
NOAZEMHBIX BOA 33 NPOLWNLIE rofsl, YCTAHOBAB MAKCHMAaNeHBIE W MHHMMaNk-
HbIE MONOMEHWA YPOBHEW NOAZEMHBIX BOA 38 K&XALIW roA, 8 NO AMNNUTYAaM
rofoesx KonebaH WA ONPEAENHTE U3MEHYMBOCTE NUTAHWA NO rOAaM,

Mpu HOpManNsHOM MAK BNUMIKIM K HOPManbHOMY 3aKOHy pachfipefgneHua

YPOBHEH N pacxoaoB fof3eMHs!X BOA NPOLECC NpHBEASHMA KOPOTKMX pA-
AOB !-laﬁnl-unu_mﬁ K MHOroneTHMm ynpolsaercAa. B 3tom cnyuae ana npubnu-
WEHHBIX NPUKUAOMHBIX OUBHOK MOMHO HE CTPOWTL rpaduk obecneveHHOCTH No
PAAY-AHANOry, 8 AOCTAaTONHO ONPeAEnTe MAKCUMAENEHLIE W MUHHMANLHLIE 33
MHOrOneTHME yPOBHM MO Wwkane h. Jatem paspenuTe NONYYEHHYIO MHOrONeT:
HIOIO aMNAMTYAY Ha paBHblé MHTEPBaNs! B AONAX eAWHHULI, NOCTPOWTE WKany A
M _ONpeaBNHTE HA ITOM WKane NonoeHWe ABYX YPOBHEW ANA pAAZ-aHanora
COOTBETCTBEHHO Ha HAYEN0 W KOHEW WX CNaAa B NEPHOA COBMECTHLIX Hﬁnfqner
Hwii (cm. puc. 12, 8) . MNonoxerue ITHX YPOBHENH CHOCWTCA Ha WKany Ay, rae

ANA 3TWX e BPeMeHHbIX OTPEIKOB OTKNAALIBAKOTCA OTMETKH MAM I NyGuHbl
YPOBHER MNOASEMHBIX BOA AHANWIMPYEMOro KOPOTKOro PAAA, KOTOPLIE 3aTem
IKCTPANONWPYOTCA A0 nonoenwd A = 1 v A=0. Cpeanue MHOMONETHMUE 3Ha4e-
HWA ypOBHEH KOpPOTKOro pARAa ONpeaenAlTcA no wkane by npu A = 0,5, a
ypostu 5 n 95%+Hon obecneveHHocTM — ycenoeHo anA A = 0,05 u 0,95. Yenos-
HDE'I-'I:- TaKOM OUBHKH 3aKMNKYaETCA B TOM, YTO S@HKEHﬂﬂBEHHhIE MaKCHMan-
HBIE M MHHHManbHbIE 3HAMEHWA DALG-GHANOra MOTYT HE OTREKATE MAKCHUMane-
HO-BOIMONMH Y} aMANUTYAY, 8 MOryT CaMM HaXOAWTLCA H3 YPOBHAX, HE AOCTH-
ramwmx 5 u 95%-Hoi obecneuentocTn. Mo3TOMY AaKE NPK HODMaNEHOM 3aK0-
HE pacnpefen eHuA Nyule CTPOUTE rpaduk obecneveHHOCTH, IKCTPANONMPOBATL
ero g 0GNACcTK BLICOKMX W HMIKHX 3HAYEHWH 06eCneyeHHOCTH M No HeMy Bbinon-
HATE BCE ONPEAENEHMA.

Mpwu OTCYTCTBMKA AaHHBIX HABNOABHWA 33 pEKUMOM NOAIEMHBIX BOA, KOTO-
pblig MOrnK Gl CRYXMWUTE PAAOM-BHANOr OM ANA NPWBNMAKEHHOR OUBHKW BOAHOC-
¥ roaa (Kak KpaiHwit cny4aill , MOXHO MCNONL30BaTL HaGNABHKA 33 aTMOC-
thepHbIMK OCaAKaMM, DnHaxa NPpW 3TOM CNEAYeT WMETe B BUAY, 4TD NONYYEH-
HbIE MHOFONETHUE XaPAaKTEPUCTHKK PEMMME NOAIEMHLIX BOA MOTYT OKa3aThcA
BECHEMI HETOUHBIM M. Srn nﬁycnnaneun TEM 4TO KOppanALHOHHBIE CBA3H DEM¥M-

ME YPOBHEA W PacXOgos NOAZeMABRX BOO T arMOChepHeIMH OCagKaMA BO
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MHOMMX CNY48AX HEBLICOKHK, BOIHMKAIOT BPEMEHHLIE CABUIM MEXAY MHOrONeT-
HHUMM IKCTREMYMaMKU OCAAKOB M YPOBHAMM noaseMHsix Bof. MoryT He coBna-
AaThk WU 3aKDHBI pacnpefenedA YPOBRHEH NDAIEMHLIX BOA W atmochepHLIX ocan-
KOR. [M03TOMY TaKue CONOCTABNEHWA BO MHOMMX CNy4aAX He cnocobBHel AaTe
YACBNETBOpUTENLHLX pesyneTaTos. B Tex cnywaax, koraa ceasu ¢ atmocdep-
HBIMM OCEAKAMU HMIKK, MOXHO NPOBEPHTE BOIMOXHOCTE MX MOBLIWEHWA 323
CYET YYETa MHTENPWPYIOLLER CNOCOBHOCTHU NOAIEMHBIX BDA OTP®KATE YENIMHEH-
HOCTe pAAANpeabIAyUIMX NeT [18] . AnA 3toro ycraHaBnuBaloTcA KOPPENALWOH-
HbIE CBAIW YPOBHEN NOAIEMHLIX BOA C CYyMMAEDHBIMMH DCIAKAMM ABYX, TPEX W
T. A. npeasiayiux net. C yeenmieHuem KONWMECTEE CYMMMPYEMbIX OCAAKOR 33
PAA NET KOPPENALWOHHBbIE CBA3KM ByayT pacTH v npW ONpEeAeneHHOM YKCNe NerT,
COOTBETCTBYIOUWLEM CDEAHEMY nepHody BOAOOOMEHa BOADHOCHOrD FOPH3OHTA,

Y : . ANA YANWHEHWA pAAa HaONIOAEHWA 38 YPOB-
HAMMW NOA3EMHBIX BOA B 3TOM CNYy4ae WCNONL3IYIOTCA KOPPENALUWOHHBIE CBA3M
YPOBHEH NOA3EMHBIX BOA ¢ CYyMMOR OCagKOB 3a Takoil nepwos. Ecnu Ha yuact-
Ke MECTOPOKABHWA NOA3EMHBIX BOA WMEETCA CPaBHUTENBHO NPOACIKWTENs-
HblA (wWwecTe-CceMb NeT), HO Bee-TAKW EWE KOPOTKWA ANA NOAYYeHWA AOCTO-
BEPHBIX MHOMONETHUX XaPaKTEPMCTVK PerkMMa NDAIEMHBIX BOA, nepuon Hab-
MOAEHUWA, Bro MOMHO Hapactute. Mpu 3TOM noa KOpOTKUM pAAOM HabGnoae-

HWKW nodumaetcA pAad Mmedee 1U0-11 net AnA 3anafHbiX H HOMHLIX PaROHOB
cTpaHel ¥ Menee 15 ner — ANA paioHoB € KOHTMHEHTANbHBIM KNWMaToM. OnA
HaPawMBaHWA XPOHONOMMMECKOro pAaa HabnoasHui B TaKMX CNy4aAx MOryT
BhITe HCNONBLIOBAHLI Pa3NWYHLIE METOABI,

1. Meroa napHOi KOppenALWK MEeKRY YPOBHAMM NOAIEMHBIX BOA B aHANM-
INPYEMOW CKBIKUHE C KOPOTKHUM PAAOM HaGmogeHuii U YPOBHAMW NOAIEM-
_HeIX BOA CKBaXHHLI-BHANOra, PacnONaralwWedcA B CXOAHLIX TMADPOreonory-

YECKUX YCNOBMAX W MMEOWen AnuHHeIR pAa Habnogerwi. MaenTyHocTs pe-
HHUMa NOAIEMHBIX BOA N0 CKBKWHAM-aHanoraM AomkHa GbiTe ADKAa3aHa HE

TONLKD BbICOKWMH KOPPENALWOHHeIMW CEBAZAMA ME Ay WX YPOBHAMMW 33 nepu-
Of, COBMECTHBIX HabnoaeHuid, HO W MABHTUNHOCTLM J3KOHOR pacnpeaenaHwA
YPOoBHeR 3a TOT we nepwoa. Kpome Toro, ANA HapawMBaHuA MOryT BeiTe MC-
NONL308aHbl CBAZMW C PEXMUMOM peK Mnu adibexTUBHEIMKM aTMOChepHBIMHK DCAA-
KaM#u (33 xonoausid nepuoa roaa) . Y KazaHHbie KOPPENALKOHHLIE CBA3KW MO-
ryT BeiTh YCTaHOBNEHBI rpadiMMECKUH UNH SHANUTHYEC KM, CocTague ypasHEHWe
perpeccH 3a nepuoa COBMECTHLIX HABMABHMH 23 DEKUMOM NOAIEMHLIX BOA

Pnc. 13. Mpadwxn JsercHMOCTH TECHOTH CBAIW {r} cpen-
WaTORORLIN ypOEMeN rpYWTOEGIX BOA OT KOAWYBCTRA
cyMMHpYeMbIX aTMOChepHuIN ocankol (2-5) wAM pea-
HOUTH OCAKOE W wenapenan (1) 30 pag ner.

1=3 = rpabuke no ckoawwuham XaGepoocKoro Kpam;

e HKM-_No cHBaMMHaM JanaaHoi Crbups
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W ruapomeTecthakTopaMi M 3HaA nocnegHwve 3a Gonee ANUTENLHLIK NPOMENY-
TOK BpEMeHW, MOMHO PacCYMTaTe YPOBHW NOA3EMHBIX BOA B npownom (T. e
COCTABWTL NANEOrHO3 PEXUMAE YPOBHER NOAIEMHLIX BOA 33 NEPHOA, KOraa Hab-
AHOEH WA 33 PEsKUMOM NOAIEMHBIX BOM HE BENOCs) .

06a 3T npWeMa NO3BONAIDT YANHHUTE XPOHONOrMYeCKHe pAAbl Habnwoae-
HWIA, HO COAEDMAT CHCTEMAaTHYECKHE OWKMBKH, 3aHmKaoWwMe paaMax KoneBaHwi
YpOBHEA noglemHuiXx Boa. CBA3aHO 3TO C TEM, 4TO B PaCHETHOM YDaBHEHWH
PEFPECCHM KDKAOMY IHAUEHWIO X; COOTBETCTBYET HECKONbLKO IHAYEHWA ), a B
pacuer NPUHUMAETCA NWILIL ¥ o

KomneticaumAa nogoBHOro HUBENWPOBaHWA pa3Maxa konebaHWi ANA Nepso-
ro MeToAa AOCTWraETCA YCTPaHeHHWEM W3 YPaBHEeHWA Perpectun KoaphuymenTa
KOPPENALWK C COXPaHersHEM ero 3Haxa. Pacuer naneorHo3HbIX 3HA4EHWH BegeT-

CA o (PopMyne

" Oy
=7t —— (x;—R), (4.6)
g,

———————FRE-¥j ¥ O, — SHEMEHWE YDOBHEH NOAIEMHLIE BOA HEPEIMBEEMOrO KOPOTHOTe
pﬂﬂﬂ, WX cpeaAHEMHOroONETHAA HOPMa W CpeAHEKBaApPaTHMHOE OTKNOHEeHWE;
X; X, 0, — aHANOMWYHbIE FHAYEHUA NAPEMETPOB ANWHHOIO PAAA HaBnoaeHWA,
HCNONBL3YEMLIX ANA HAPAWMWB3AH WA,
Y4ecTs CTeneHs Huﬂénupnamuﬂ pasMaxa wonebaHui AnA BTOPOro Meroaa
TPYAHO. Tem He MeHee No yANWHeHHbLIM PRAAM HabnoAeH Wil CTPOARTCA rpagun
['I-E-HEI'IE'IEHHG{:TH, nNO3BONAKWMWE COCTABNATE BEDOATHOCTHBIE OUEBHKW C AOCTaE-
TOYHOW ANA NPaKTAYECKWX WENEH AOCTOBEDHOCTEH.

2, METD'A CBAIX Mewy CTaTHCTMYECKHUMHM H-HJHMETHHMH HﬂpﬂTHDl‘ﬂ- H

MCKNIOYUTE CHCTEMAETHY BCIKHE -:rumﬁuu, HO He gaeT mmmunmuu O KaneHgap-
HbIX KonebaHmAX ypoBHEed noasemMusiX Boa. MonyyeHWe MHOrONETHUX CTaTwC-
THYECKHX nNapameTpoB N0 KOPOTKOMY pPAAY HaDnioaeHWit OCYyWecTBNAETCA
AYTEM HaXOMABHWMA CREAYOWMX nepexoaHsiX Koah@UUHeHTOB ANA nepwoaa
N COBMECTHBIX HAE MO AEHWH KOPOTKOro U ANUHHOrO PALOBR:

?Lﬂ.ffriﬂ! __.k Cfﬂj;cfﬂ} k a[ﬂ}fﬂ,tﬂ] _k
It

YeTaHoBMB 3TH COOTHOLWEHWA, WCKOMbIE MHOTORETHWE RapaMETPel ANA
KOpPOTKOro pAga HabnoageH i onpeaenAOTCA NO hopMmynam:

N - Ny iN)
= kil cl=k ), ol =ksaY,

—,gg'gim E"'m fNJ' — COOTBETCTBEHHO CPEAHEE MHOrONETHEE 3HAY eHUE YDOB-
.I:l.
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HA, KO3QdWUMEHT BapHayWW W CPAHEKBaAPaTWMHOE OTKNOHEHHME ANA PAAA-aHa-
nora 3a aece nepwog Habnmogesuid N ner.

B navHom cnyuae no HOBLIM Bonee LOCTOBEDHBIM CTAaTUCTHUYECKHMM Napa-
MeTpam yim, E‘:,T. crf,m , 33Aae3ACe CooTHOWeHWem C./Cy =12, cTpoarca bo-
neg AOCTOBEPHLIE TEOPETHYECKMWE KPWBbIE ODECABUEHHOCTH, ¢ KOTOPBIX CHMMBa-
OTCA MCKOMBbIE MHHMMaNEHbIe (95%-HoH obecnedeHHOCTH) YPOBHM UNH MOLY-
HOCTH BOJOHOCHOr O rOPMU3IOHTA.

Mpwu HOpMaNsHOM 33KOHE PACNpPea ENeHMA IHAYEHMA ANWHHOrD W KOpPOTKO-
ro pAAos HabmoaeH WA aHanorWiHelM NpUeMom MoxHO npubnickeddo (cnoco-
oM Bunbaal nonyuysTe WEKOMOE MHHWMansHOE MHOrONETHEE SHEYEHWE ypoB-

HA KOpPOTKOro paga. [ANA 3Toro yCTaHaBRNWBAETCA KOMPhULMEHT CRAIM MUHK-
ManbHLIX 33 NEPHOA N COBMECTHBIX HABMIOAEHUIA YPOBHEH KOPOTKOro M ANUH-

HOr¢ pARAOEB W NO HeMy ONPEaeNAEBTCA WCKOMOE 3HavéHHe MiHUWMANBHOro 3a
MHOrOnNETHE YPOBHA B KOPOTHKOM PARY

_ggfn) pgind . INE _ g glN)
k=H IH: H kH'Y,

mirn

roe H;:"" " HL"" — YPOBHM MW MOWHOCTH KOPOTKOro U ANWHHOTO PAADE 33
nepHojl COBMECTHIX HaBMONEHW /7, BbID@DKEHHbIE B OTHOCHTENbHBIX WK abco-

NOTHBIX OTMETKax: Hn";‘:!':f M HI"*’ — TO WE, HO 33 ANWTENbHBIK Nepuos Habnko-

nedwd N ner,
MmesoTcA W ApYrMe nyTH yANKMHEH A KOPOTKKUX pAAOE HABNOAEHWA NO ETa-

“TMCT MYECK UM FIAPaMETRaM,
Bo Bcex cnywaAx ANA HaAeXHOro HapaWwWBanwR KOPOTKWX PRAOEB Heob-
XOAMMO HMETE MUHWMYM LWECThb—CEMb NeT Habnoaerwd, MNMpu Gonee KOPOTKWX

pALax HaGNOAeHHA OUEHKA BOIMOWHEIX MHOronetHMX wonefadui ypoBHer
noA2emHelX BOA CTAHOBMTCA BOnee CNOMHON M MeH eE JOCTOBEPHOM.
3. Meron MHOMECTBEHHOW KOPPENALMK MEXAY YPOBHAMU NOAIEMHBIX BOA
W cepHei pexumoontipasyowmnx hakTopos. 3TOT METOA MCRONL3YETCA B CNyYae,
ECNW MNapHeIE KOPPENAUMOHHBIE CBA3M XapaKTePHIYKTCA HHMIKMMK KO3d-
chuMeHTam Koppenauwnn Medee 0,7—0,75, yTo CRMLETENLCTRYET O CYLWECTBEH-
HOM YUYICTHH B {bﬂpMmﬂBﬂHHH PEXHAME AOAIEMHLIX BOJ HE OAHOrG, a ﬂﬁl’lHH
pasnwiHeiX caxkTopos. [AnA esibopa 3HauuMMbIX (haKTOpPOR Ha NepBOM 3Tane
COCTABNAGTCA MAaTPMUa KOPPENAUWOHHBIX CBA3EH WCKOMeIX napaMeTporR pe-
WHMB NOAIEMHLIX BOA OT PAAA BOIMOMHLIX DAKTOPOR, NO KOTOPLIM WMBOTCA
ANWHHBIE pAasl HabmoaeHWA. Cpean TaKuxX MOTryT BeiTe aTMOCHEPHLIE OCAAKM
(roposeie ¥ adihexTuBHBIE) , TEMNEPaTYPLI BO3AYXa (rOAOBLIE W TENNOro Ne-
puoaa), nedruMT BNAKHOCTHM RO3AYXa (rOAOBON W Tennoro nepwonal, UHAEK:
cbl atmochepHon udpkynauud no B.J1. faepazeesckomy wnu IN.A. Bauren-
redmy, HaKonneHye Neaa B neaHukax v ap, [lna nocneayowero adanusa or-
_GHMpaOTCA TpMMETHIPE HAWBoNEs JHIUMMEIX W MEHEE BCEr0 KOPDENUDYEMEIX
Mexay coboi dakTopa. CTaTUCTMHECKAEA 3HMMMOCTE KO3dpUUHeHTOB KOppe
NAUWK OUBHMBAETCA NO Tabnuuam B 33BUCHMMOCTM OT ANKHLI KOPPENUPYEMBIX
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pagos -[20]. Mo orobpanHbiM IHasvMbiM (haKToOpaM CoOCTaBNAETCA ypaBHe-
HME MHOWECTBEHHOM KOppenAauHMH THRa

Vo= 85 +HayxyHayxy+ayxytagxi:

Mertoasl pacueTa KoaDhWUHEHTOB ITOro ypaBHeNWMA W ero aHanuaa pac-
cMOTpeHb! BO MHOrvX pabotax [20, 23,46 m ap.].

MmeoTcR u APYrMe NYTH YANHHERMA KOPOTKMX pAAOB HabmoaeHuid no ce-
PMH MIBECTHbIX (hAKTOPOR, HANPMUMED METOA BECOBLIX hyHKUWA MNKM YepHoro
AWMKE, B KOTOPLIX MOryT OsiTe y4TeHs! BpeMenHble CABWMM B CBA3AX MEXAy
pERMMOM NOAIEMHLIX Bofl W ONPELENAIOWHM W ero PaKTopaMu.

Mo HapoweHHeiM nNoBbiM cnocoBom pAfam cTpoRTCA rpathwkw obecne-
YEHHOCTH W ONPEAENAKOTCA HeofXOAUMEIE DACYETHRIE IHAYEHM] MOLWHOCTEH

BOAOHOCHBIX ropusonTor 50, 90, 95 unu 99% +ol obecnedeHHOCTI,

OUEHKA ¥ YY4ET MHOITONETHMX TPEHA 0B NPW BLIBEOPE
PACYETHbBIX NAPAMETPOB W OAPEAENEHWM NUTAHWA NOAIEMHBIX BOA

MHMWMHMWM

BOO W noazemHoro ctoxa no tepputopuu CCCP nokasanu, 470 BO MHOTMX
pEervoHax CTpaHal OTMEYEETCA MHOTOMETHAR HanpPaBNEHHOCTe K CHIDKEHWO
MMM NodseMy ypoBeHei nogaemuelx [19] . WamenenuAn B yPOBHAX NOA3EMHBIX
BOA AKE B BCTECTBEMHLIX WNW B cnaﬁnnapyl.uEHthx YCNOBWAX AOCTHE 0T
t 1—3 cMm/rog, & B MOAYNAX noazemuoro croxa = 0,3, wiorpa ao 0,7 n/e.
kM*. Tak xaK nocneaHMe ONPeaenANMCE NO MMHUMaNkHLIM SUMHUM CDEAHE

MECAUHLIM IHAYCHWAM MOBEPHHOCTHOIO CTOKA, MOMHG CAENaTe BbIROA, 4TO
NoAohHLIE TEHAGHUMH OTME4AIOTCA M B PACXOAEX, W B YPOBHAX PEK, 4TO MOXKET

CKAIaTECA He TONLKO HA WIMEHEHWAX MOWHOCTER BOAOHOCHLIX rOPH3OHTOR,

HO W B PasMepax NPUBNEKABMBLIX 3anacoB Bo BpemenW. MpUUMHOR NoOABNEHMHA
TAKMX MHOrCNETHUX TPEHAOB B PeMMMe NOBEPXHOCTHBIX W NOA3IEMHbIX BOA
CAYAT MIMeHeHuA B rnobansHOomM KnumMarte M MUKPOKNHMaTHYECKMX YCno-
BMAX OTAENsHeIX perwoHOB. [loxKazarensCTBOM 3TOMY CNYMKMT TO, 4TO aHano-
FMYHOTC 3Haka TPEHAbl BCTPEYeHnl BO MHOMMX NPHDOAHBIX thaxkTopax, MMea-
WHX BAMAHKE Ha MOA3EMHBIE BOAbI, — B CONHEWHOW aKTUBHOCTK, aTMoctepHoi
UMD KYRALMK BETROB, TeMNeparypax eoiayxa w 1. A, Hapapy ¢ 3tum 3naum-
TENLHY PpOne B GOPMUDOBAHMM TREHAOR PAINMYHOW HANPEBNEHHOCTKH WrpaeT
XO3AWCTBEHHEA AEATENLHOCTL NOAEA.

HanpaeneHHOCTE TPEHAOBR MOMET DbiITh PEINMYHON NO 3HAKY, DAHAKD pac-
weT cpeiHesIBeweHHLIX NO NNoWaaK Tpesaoe nokazan [19], vro B HacToRwWee
BpeMA npeaBnagaoT NpoueCcCs!, NDWBOAALWME K MCTOLLEHMMO 3aNacoB NoA3IeM-
HbIX BOA,

HccnegoeaHuAMK yYCTaHOBNEHO, YTD HAPAAY C CTATHCTHYECKM HEIHAYHUMEbI-
MU TpeHAaMM, NOABNEHME KOTOPLIX MOMET paccMaTPMBATLCA Kak crnyvaiHoe
{paxe ecnu oHu BUSYaNLHO YNABNUBAIOTCA Ha rpahuiax MHOroneTHux KoneGa-
MW YDOBHEH W PAacXOfOB NOA3EMHBIX BOA), MOryT RCTPEYATRCA TPEHAbl C
CYWECTEEHHLIMH TEMNAMMKM HANDABNEHHOW WMIMEHYWBOCTH B PEHWME NOAIEM-
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HbIX BOA. Hepoyder Takux TDEHADE MOMET NPUBECTH K IHAYMTENbHLIM DLIKUG-
KaM [kaK i« 38BBILIGHWO, TaK M K JaHIKEHIO IKCNNYATAUMOHHLIX 3aNacoBs
noA3leMHbiX Boal . MoatoMy B8 YCROBMAX ¢ HENPAKEHHBIM pEKWMOM BOCHON-
HEHWA - OrDaH IMEHHOR MOWHOCTHO BOAOHOCHLIX TOPHIOHTOR BEMHO OLCHUTY
HEBMNHMYKUE HUWNK OTCYTCTBHME TaKHx TpeHAOB W B EH‘IFIIHE cylulecTeed HOH ﬂﬂﬂl’l TPEH-
NOB B W3IMEHEHMWAX PACYETHLIX MOLWHOCTEH UMW BOCNONH BHWA 3aNACOR NOAIEM-
HbIX BOA YYECTh MX B pacyeTax.
AHanus noKaskiBaeT, YyTO TPEHAbI MOTYT BbITh NWHEAHBIMK M HenuHeRHbIMW,
NuHelHsle TpeHabl MOMHO YCTaHOBHTL HA OCHOBE MAPHLIX KOPPENALWOH-
HblX CBA3EA MEKAY JHAMEHWAMM adanuawpyemoro pAga (cpegqerogossiMu
MW MAHAMENEHEIMA TOROBEIMK) W WX NOPALKOBEIMA HOMBpaMW. TIpW 3TOM
nNonyYaeTcA YpagHeHWE NMPAMOW NHUHMKM ANA TpewAa M oueHwBaeTcA woaddu-
LUHEHT KORPENALWA TaKoW CBAI N,
HenuHedHele TPEHARI ONWCLIBAIOTCA NONMHOMaMK HMIKWX CTeneden (Ao
TPEX-4EeThIPEX) MNW KPHBLIMKM NOT aDWhMIMECKOr0, 3IKCNOHEH WMANLHOro WAK
CHHYCOMAANEHOrO TUNOB,
Ouevka 3HaYUMMOCTU NHHEAHBIX TDEHAOB MOMET GbiTe NPOBEAEHa YXE NOo
genwdMHaM KOMDhHuWeHToB koppenauwun, Mpw koadruMenTax KOpPBNALWMW
< 0,1-0,2 cyauTs 0 pEanLHOCTH CY WECTBOBAHMA KAKWX-NHGD TDEHACE M ADKE
ob-Wx-aHare-TpyAHO W-Heuenecoobpasno. Fipw-oadubuivenTax Koppenatim————————
> 0,3-0,5 pake ana Takod rpy6oit aNNPOKCUMALMY, KaK BBIABNEHHE NUHE-
HOrO TPeHAa Ha OHE ZHAYMTENBHLIX MHOronetHMx xKonefauuil noazemMHoro
CTOKA ¥ YPOBHEA NOA3eMHBIX BOL, MOXHO yYTBEp#AaTh, YTO DEANLHOCTE HanW-
YMA TPeHAa AOBONLHO BLICOKE., TeM He MeHed ANA YBEPEeHHOro ONpeAeneHUA
PeanbHOCTH CyLWECTBOBAHWMA TPeHAOB U BbiGopa Hawbonee ADCTOBEPHOrO KPU-
TEPHA WX IHAYMMOCTU UenecoobpaIH0 NPOBELEHWE CNEUWantHBIX DUSHOK CTe-
TeHW WX CTaTHCTW BCKOW IOCTOBEPHOCTH.
Gum-u-r.:a CTeneHu nnnmaepuﬂm-u Bl:H'pthhH-: TpeHADB MOET BbITe BLINOA-

T Enmmaﬁa. METOAOM aHaNK3a YMCNE CKAYKOR W CMEHbI 3HaKa Hnneﬁauuﬂ,
a Tarxe cnocobom, pekomerlyembiM BecemmupHoi MeTeOpONorwieckKon opramu-
aaumeir (BMO) [22].

Pacuet paHroeoro kodbdvureta CnvpMeHa p NPOM3BOAWTCA No diopmy ne

Ezaf:
p=1 = o (4.7)
N - N

rae di — pasnocrs MeKAY NOPAAKOBLIM HOMEPOM W PAHIOM KaXAOro XpoHo-
NOr vy eCKOro 3HaYeHUA aHanManpyemoro paaa gnuioi N unesos.

PaHupoBaHue PAKA NPOUIBOLUTCA OT MEHLLLIErO JHaYeHMA K Bonbiemy,
Panroasiit koabdmumedt p wMeeT awauenwa ot =1 ao +1. Mpw atom IHaueHun
Grrakue K —1 ceMpeTensCcTBYIOT O HanWYMM DTPUUETENLHOro TpeHAa, a Gnua-
Kie K +1 — 0 HAaNW4UW NONOMUTENBHOrS TPeHAS. JHaYeHWA BNU3KKe K Hynio
noka3siBaloT Ha oTcyTcrBue Tpedaa. O6 YCNOBHOM CYWECTBOBAHWW TPEHADB
MOMHO roBOpUTL Npw p > |0,5].

OueMKa AOCTOBEPHOCTH CYLWOCTBOBAHMA TPEHAOBR METOAOM CKAYKOE M

—CMEHbI IHaKE 3BKMONAETCA B PECUETE MaTemaTHyecKoro oxuaammua £, aucnep-

96




cuu V cnyvaitHoro npouecca v BepOATHOCTH ¢f2) cny4aitHOro WNK HeCNyYaWHo-
ro NOABNEHHA CKAYKOB M CMenbl 3HAKA B MHOroneTHux Konebanuwax yposHei
Mnu pacxonoe noasemubix Boa. JonycTue runotesy o cnyvaifHom W HOPMane-
HOM pacnpeaeneHiy INEMEHTOR MayYaemol guxoToMUdeCKoW nocnenosarens:
HOCTH, PacNeT nposoAAT no thopmynam

2n; ng

Elu) = et 3 (4.8)
ny + 0,
2n,n, |2n, n, — - n,l

Viw) = 1My g My — Ay = Ny : {4.9)
lny +n3)? (n, +0, = 1)
u—E{u)

Ziu)= — : (4.10)

VVig

rAe My W N3 — YMCNO 3HaYEHWil PANA, HAXOARLWMUXCA COOTBETCTBEHHO HIKE MK
BbIWEe ero MeauaHHoro aHaveHuA; U — YWCNOo CKavKoBe rpynnupoBoK nocnano-

BATENLHLIX XPOHONOr MYECKHX 3HAYEHWIA PAAA C OAHOTHUNHLIM NO 3HAKY OTKNO-
HEeHWA OT Brao MeauaHsl,

Mony4eHHoMmy 3HaveHmo Z no Tabnuuam HOPMaNLHOrC pacnpefeneHHa
[11] HaxoawtcA cooTBercTaylowan BepoATHocTe $(2) Toro, ¥to dnyKTyaumMm
aHAYEHMIT B BHanu3upyemom DAAY cnyvaitner, Mpwu ¢(2)} < 0,01 runotesa o
cnyvaitnocTH KonebaHwii aTeepraeTca W NPUIHAETCA HaNWYWe TpeHAA.

AHanorwiHo NPOBOAWTCA PacYeT W MO YWMCAY CMeHbl 3HaKa KonebaHwii;

2N - 4
+HeN—29
Vitjm—————
90
t—Eft)

Zft) =

N

raeN =m + ny, — anvHa pAaa Habmoaenuit; t — wymeno Tovex neperwnBoe rpa-
thuka KonebaHuA, onNpeaenRIWMX HIMEHEHWE 3HAKa NPOUSCCa, T. 8, TONBK M3-
MerediA KoneGanuii C BOCXOAALMX HA HUCXOAA WMeE, W HaoGoparT.

OtcyTcTeve TPeHA3 MNW NPUHATHE CAYNaAHOro PacCNONOWEHHWA 3NeMeHToB
NOCNEA0BaTENLHOCTH OUSHUBAETCA B TEX CNYYaRAX, KOrAa BENUYMHA BEPOATHOC:
T4 @$(Z) okaseiBaeTCA MeHee gonycTumoit npw 0,025 ypoBHe 3HaYMMOCTH, T. &.
no aGconoTHo# senvuuHe mesee 1,96 [11]. Npw ¢/Z) > 1,96 nanwuue TpeHaa
CYMTABTCA CTATHCTHMECKU AOCTOBEPHLIM,

Ouexka AOCTOBEPHOCTW CYLLECTBOBAHKA MHOrOMETHWX TeHAeHUMIA no pe-
_komenpyemoit BMO metoanke nposoaurea no dopmynam:

z:!F R — e g W
L L
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FAe 771, — YMCNO NOCNEAYOWMX YNEHOB PAAA, He NpeBsIWawmx no abconoT-
HOW BENWMYMHE KamfAbid fadHbIA /~Teid wned pRaa (ANA pAAOE MO YPOBHAM
NoA3eMHbIX BOA, M3MEPeHHbIM B rnyBuHax OT nosepxHOCTM esanu) ; N —
AnuHa pAga HabnoaeH uK,

Ana pRAOB NOAIEMHOro CTOKE, BLIPDKEHHLIX B a6COMOTHLIX IHaYEHHAX

PacXxofoB, /1; OUSHWBEETCA Kak 4MCno npmhlmru.lux'tmmﬂn PAAA, He NpeBbiLLa-
KWHX No aanmma KEXAbIMH AaHHbIA /~TeIA yneH pafa.

MpusHaHwe HanMi WA TpeHAa OCYLUECTBAABTCA TaKXKE NO BENW MHaM ﬂ!ﬁ >
> 11,961, 1. e. anA 0,025 unu 0,975 yposHa anayuocTw. Cneayer noayepK-
HyTh, 4TO HU DAMH W3 BCEX 3ITUX KPWTEPHEB, KakK W BONbIUMHCTBO CTATHMCTU-
HECKHX OLEHOK, HBE WMEET CTPOrOi rpalMUbi, ONPeABNAIWEA HanWiWe unu oT-
cyTcTBve TpeHaos. Bece OHM, Kak w Beifiop ypOBHA 3HAMMMOCTH ouevok (97.5;

95 unu 80%-HoK oBecneyerHHocTH), BeCbMa ycnoeHbl. Mo3ToMy KonWYeCTBEH-
Hele hopMbl aHanu3a HeoBXOAWMO COMETETb C IKCMEPTHLIM OCMbICNHWBAHHEM
MCXOAHOr O MaTepuana. PopmMansHeie KONWIECTBEHHLIE KPUTEPUW MOTYT MWL
CBMAETENLCTBOBATE O HONLLWIEA MNK MEHbLUEH YEEDEHHOCTH B CYLLECT BOBAH MM
TPEBHAO0B, O HANWMYUK TEHLEHUMKA K TDEHAIM HUNK HX OTCYTCTBMUW.

AHanuz AOCTOBEBPHOCTH TPEHAOB Pa3NWYHbBIMK METOAIMM NOKa3an, uTo o
PEANLHOM CyYLeCTBOEBAHMA _TPEH 0B MOMHO AOCTATOMHO YEEREHHO rOBOPMThE.-
npu koafipuunenTax Koppenauwn cersu Q = f(t), npeswiwarowwx 0,4, oco-
BeHHO ANA PAAOE NPOACIKMTENBHOCTEI0 CBbiwe 30 ner. B pafe cny4aes ABHbIG

TeHASHUWM K TpeHAam NpoABnATCA Aaxe npu r =0,2-0,33, MoXHO OTMETHTL,
UTO OTPDKAOWME HANUNHE TPeHA0B KOMDDUUMEHTEI KODPENALMK CBAI M XPOHO-
NOr MMECKWX 3HaveHMil pAfa ¢ WX NOPARKOBLIMK HOMEPaMW He oBA3aTensHo
ADM¥HL! BbITh BLICOKMMMK. 373 CBA3L MMEET LUENLI0 HE GNWCaHWe W NPOrHo3
dHaNU3IWPYEMOro npouyecca, a BbifleNeHue ero AMHEMUWMECKOW HOpPMLI W onpe-
ABNEHWE 3HAKA W TEMNA €2 UIMEHYMBOCTH BO Bpemenu. Moaromy B ecTecTeew-
HBIX Mpoueccax, Tem Donee XapakTepM3YOWMXCA BbICOKOW AMHAMMMHOCTLIO
KoneGaHuia OTHOCHTENLHO HOopMbI (T, &. ¢ HonblwwK KoxbthuuvenTamu BapHa-
UMW), KoaphUUMeHTE! KOPPENALMK TaKHX CBA3BH MOrYT BbiTh O4EHb ManbiMH,
BaxHo, utofisl oHM GbinKM CTATUCTMHECKH 3HaYMMBbIMMU. Boicokue koadbuuu-
eHTh!I KOPPENAUMKM TAKUX CBA3EH CBMALTENLCTBYHT O HapYIUBHHOCTH NpoLec-
Cd, KOrga erc MHOTONETHAA HANPaBNeHHO Ts HAYMHAET NPOABNATLCA Gones
YETKO MO CPABHEHWO ¢ eCTECTEEHHBIMM KOnehaH mAM M.

[OnoNHUTENEHYIO YBEPEHHOCTL B HANWYMM HAW OTCYTCTBHA TPEHAOB MOXKET
AaTe Pa3NMMHLIM aHaNu3 PALOB NO ABYM-Tpem kputepuam. flocTaToudo Xopo-
Wi1e NO COMOCTABMMOCTM PE3YNLTaThl OUEHKW AOCTOBEPHOCTH TPEHAOB AROT
KpuTepwin Cnupmena u MeToauka BMO. OHu, kak NPaBuno, XOpoLo YBA3bIBa-
wTeA ¢ KoapduumenTamu KoppenAuuwu ceain Q = fft) kaK no BenmwuMHam,
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Tak ¥ no 3Haxy (puc. 14). Mosromy B UENAX UCKNIOYEHHA CNYYIRHOCTH OUeH-
KY peansHOCTH CYLWECTBOBAHWA TPDEHACE NyvwWwe BCerc Npou3IBoAWTE NO KoMn-
NEKCY KPUTEDHER I, p U 2.

OueHiKin AOCTOBBPHOCTHA TPEHAOR METOAOM CKAYKOB U TOMEK neperwboa He
AT TAKOW CONOCTABUMOCTH PE3YNLTATOB, W NO3TOMY OHW NOKA3bLIBAKT CKO-
pee KaYeCTBEeHHbIW PE3yNbLTaT, 4eM KonuuecTeerHbii. MNpu Manex aHavennAx
TEMMOB W3MEHYUBOCTH YPOBHER NOA3EMHLIX BOA M NOA3EMHOro cToKa (Menee
1 cm/roa u menee 0,01 n/c.'km?), aaKe ecnu Takwe Tperabl aKa3biBaoTeA
CTATHMCTUYECKM IHAYMMBI NPU OLIEHKEX IKCNNYATALWOHHBIX 38NACOB NOA3EMHbIX
BOA W BCTECTBEHHBLIX PECYpCDB NOA3ZEMHBIX BOA, MMW MOXHO npexebpeus,

— ‘B paae cnyuass TemMnbl UIMEHEHUWIA TPEHA0B MOryT BOIDICTH HE MOPAAOK W
Banee. Mo3aroMy BbIABNEHHBIE MO TAKWM PErMOHEM YETKO NpPOABNAULIWECA
TEHABHUMM K HWIMEHEHMH NMWTAHHWA NOA3IEMHBLIX BOA B MHOFONETHEM pa3spesle
AOMKHEI NPHHUMATLCA BO BHUMAaHWE NPW NNaHUPOBaHUKW WCNONLIOBAHMA NOA-
3eMHBIX BOA M OUEHKEX WX 3KCNNYATauMOMHBIX 33NacOB KAK C TOMKU 3peHuA
BQIMOMHOI0 yXYALWEHWA YCNOBWA BoaocHabwenwA (NpW OTPMUATENLHOM
TPEHAE), TAK ¥ BOIMOXKHOro yBeénWdeHWd BofocoTBopa NOA3EMHBIX BOA B
Gyaywem (npW nonomuTensHoM Tpeuae) . Yiwepb W sbidrpeiw B 3anacax nog-
JEBMHLIX BOA NPW 3TOM MOryT GbiTh BECBMAE CYLLECTBEHHLIMMK, HECMOTPA Ha,
Kazanock Gbi, HEOONBWMWE PaIMEDLI TEMMNA CHIDKEHWA WM yBENMMeHuA Moay-
neit nogsemuoro croxa, B Takux oueHKax HeoBXOAMMO NMPUHWUMAETE BO BHH-
MEHWE ANWTENLHOCTL NEPUOAOB IKCNAYaTauuMW noasemHuix aop (25-27 ner)
W BENWYMHY NNOWAACH BOPOHOK AENPECCHA. 3TO MOXKET 3HAYMTENLHO YTOYHWTL
MIMEHEHUA B 3aNacax NoA3eMubIX BOg BO BpeMeH#, KOTODLI® MOTYT OKa3aThCA
HHOr4a cCoOM3MepHmMbIMK C WX DICYETHRIMMA BENHYMH MM,

OnA ecTeCTBEHHBIX W CNADOHAPYLWEHHBIX YCROSBWHA XapakKTepHbl NHHEeH-
HbliA ¥ GNHMIKKWA K CHUHyYCOMAansHOMY TPeHabl. HawGonee obocHoBaHHOR IKCT-
panoRAuMed 3aeck MOXKeT ObiTh MWL IKCTPANONAUMA NUHERHOrD TPeHAAR,
B HapywexHsIX yCnoBuAX NpeoGnapanT NorapudMUyeckue U 3KCNOHEHLHaN.-
Hble TpeHAb), T. 8. TPEHALI C TeHAeHUMENH K cTabunuiaymwu. TaKoro Tuna Kpuesle
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cnegyetT 3KCTpanonuWpoBaThe 8 ByAyliee ¥ OT HMX yXKe OTCHWTLIBaTe AONYCTH-
Mble NOHWHKEHWR YPOBHEW NOAIEMHBIX BOA B PaUOHaEX W ASHCTEBYHWMX W NPOo-
EKTUpYEeMbIX BOgo3abopoB.

W3YYEHME M YYET BHYTPUIOAOBbIX OCOBEHHOCTER PEXHMA
NOA3EMHBIX BOA

Mayyenue BHyTPWrOADBLIX OCODEHHOCTEW DEMMMA NOA3EMHLIX BOA WMeEeT
MHOraueneeoe HazHaYeHHwe W NPOBOAWTCA MNPW PeLeHWAX CNENYHWMX 33aaa4:
1) _oBocHoBaHME ONTUMANLHLIX CPOKOB NPOBSASHUA ONbITHO-QMUALTPALMOHHEIX
pabot; 2) obocHoBaHWe CPOKOB FHAPOXWMMYECKOro onpoBoBaHwA BOAOHOC-
HbIX FOPH3OHTOB M May4YeHHe MIMEHYWBOCTH Ka4yecTea BOALI; 3) oueHka mo3-

MOMHOW MIMEHYWBOCTH PACYeTHOHW MOWHOCTH BOAOHOCHOMO ropu3aoxTa no ce-
apsam roga; 4) ouyerxa HeobxXoAWMOCTH BHECEHWA NONPEBOK HA WIMEMYMBOCTL
peXmMMa NpU onpenengdie PUNLTPAUMOHHLIX CBOWCTE NOPOA B NepMoA ONbIT:
HbiX OTKa4YeK; 5] waydenwe pexumMa BOCNONHEHWA 3aNACOB NOA3IEMHbIX BOA;
6) oBocHOBaHWE ONTUMAaNLHOrO CESOHHOT O PEXKMMAE IKCAMYATAUMHM,

Boinenetwe GIHHHDHEFHEII':‘I‘H anwpmummrn WIW CEe3OHHOrO pexuma

,uammuniﬁ (:ETH MWHUMYM ABa roga, ecnu 3TW rofbl CPABHWTENLHO XOPOWO
OTNAWMAIOTCA NO CTeNneHk BOAHOCTH, T. . He meHea yem Ha 10 % obecneyeHHoCTH.
Ecnw oba ropa wmeloT NpUMepHO OAWHAKOBYH BOAMOCTH, TO HabmopewnA
AOMmKHLE BbITe NpogOMKeHsl. B nNpoTMBHOM ChyyYyae NpueedeHMe 3THX NeT K
MHOroneTHeMyY PRAY MINOXeHHbIMWM Bhiwe cnocobammu Byaer manoaocToeep-
HbIM, OnbITHOPUNLTPEUKMOKHbIE PaboTel uenecoobpasHes BCEIO MPHYPOYMTL
_K_NepuMofaM yCTONYMBON MEXEHW, TaK KaK Npu Donee BLICOKMX M HEYCTOMYM-
Bhix ‘,fpﬂBHHx Hﬂr',l"l' MEHATLCA HE TONBKD MOWHOCTHA NMNACTa, HO W q'.ll-'lﬂhipﬂ'
UMOHHBIE CBOWMCTBA ONpo6yemMOH YACTH FOPHMIOHTA W FPaHWYHBIe YCNOBMA.

OcobeHHo BaHO gaHHble HabNOABHMA 33 CE30HHLIM DEKWMOM NOA3EMHBIX
BOA yYWTLIBATL NPM AOCTATONHO ANWTENbHBIX OTKaYKax, T. €. B CNyYaAx, Karja
ECTECTBEHHLIA CNaA WNWM NOALEM YPOBHEH 3a Neprod OTKAYKK MOXET OKa3zaTw
CA COMIMEPHMBIM C BenuYMHOM noHwxeHuA, MNoaobHeie cnyvaw GoisaoT A0-
BOMLHO YaCTO B K3PCTOBLIX PAioMax, rAe AMNNUTYALl CEI0HHLIX KOoneGaHwi
VPOBHEH NOAZEMHLIX BOA 3HaymTensHel (o7 5 no 20 m) w anurTensHocTs OTKa-
Hew, HeobXoaWMbix ANA ODOCHOBaHWA HAAEWHOCTH NPWMEHEHWA TrwWapas-
NHYeCKUX METDA0B PacyeToB 3anacoB NoA3ZeMHbLIX BOA, CPaBHMTRNLHO BENWKa
lot 1 po 2 mec) . B Takux cnyuaax HEOBXOAMMO BHECEHME KOPPEKTYP B Habmo-
NaeMbIe AaHHbLIE CHIOKEHMA W BOCCTAHOBMNEHMA ypOBHel B UeNnAX yvera ecTecT-
BEHHOINO PEXKMMA Nepea MCNOoNLIOBaHMEM WX ANA ONPeAeneHuA PaCYeTHLIX na-
pamerpos. MoaoBuulé yuyeT pexuma mMoKeT ObiTh CABNEH MYTEM NUHERHOR
IKCTPANONAUWA HEMETWMBLUErOCA Nepea OTKAYKOW Cnafa YPOBHA W Ha OCHOBE
pacyetoe 3toro cnapa no Maie-Byccunecky. OGocHOBaHWe TOW MNK APYTOR
hopMbl IKCTPANONAUMK YPOBHEI MOMET GbiTe CAGNZHO MO YCTAHOBMEHHOMY
XaDaKTepy M3MeHEeHWH eCTECTBeHHLIX YPOBHEW B NePUOA OTKA4YKW No Habnk-
AATENLHOW CKB&HKMHE, HaXOAALWEWCA 33 NpedenaMmi BOPOHKK OEnpeccuwM,
WNKM YCTAHOBNEHHOM PaHee 3aKOHOMEpPHOCTH NOBEABHWA YPOBHENW B AaHHbIH
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a5 7 L5Lgt
Puc. 15. OQusnxa BAMAHMA CHINEMMA YPORHA MPYHTOREIX BOA (A) Ha BeAMdMHY NOH e HA
(5) = npousccs orkswkw (no marepuanam NMO "Bocroxkkeareonorua™) .

& — rpadwK cnaga ypoRHR; § — rpabvkH BpEMeHHOra NpoCnawHBEHWA, NOCTPOEHHLIS
Geoa yueta [/} mc yuetom (I7) ecrectaenHoro cnaas ypoaHA

nepuwoa roaa, [inA nuHeRHol IKCTPANONALMK KNK WHTEPNONALMK MOMHO WC-
NONL30BaTL XPOMONOrMYecKHue rpadiukn PEsKUMa ypOBHEl NoA3eMHLIX BOA, NO
KOTOpbIM YCTaHaBNWBOT CPEAHME TeMN CNaAa YpOBHeH ANA NepWoAa OTKa4 KK
W BHOCATCA 3TW MONpaskW B rpad MKW CHDKEHWA YPOBHEW NoA BNWAHWEM OT-
kaykKu [puc. 15, a}. Takne nonpaBKK MOTYT WHOMAE CYLLECT BEHHO WIMEHMTE
xapaktep rpaduKoB npocnexusanuAa (cm. puc. 15, 6), 410 NO3IBONART CKOP-
PeKTHDOBATL NONYYaeMbIE NO HWM PacyeTHbie Napametpbl. CywecTaeHHBIMM
MOTYT BbiTe WIMEHBHWA B YPOBHAX NOAIEMHLIX BOAL B NPpOUBCCe OTKAYEK KM B
30HaX BNWAHWA PEK, HaNPUMED Ha 3aperyNUPOBaHHBLIX BOAOXPAHUMMLLIZMM

e 81 D-a00TH NiTatatN:F. S

I ETaH UM
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BoiasaHHble NOCNEAHWMM NONYCKW ONPEAENAT He TONLKO CE30OHHLINA, HO W
HEfenbHLIA 1 AaKe CYTOYHBINA PEKUM NOBEPXHOCTHOTD CTOKA, KOTOPLIA MOXET
CEpPLE3HD M3MEHWUTE XapaKTep nosefeHMA yposHel nogsemHblx Boa i u aebu-
TOB OTKauer (0 B8 npouecce onbiTHO-pMNLTPallMOHHBIX pabor . (puc. 16). Mpw
HEZHaYMTENbHLIX KoneBanwax YPOBHeR BOALI B PeKe, NPOMCXOAAWMX OTHOCH:,
TeNLHO KaKOro-nWGO cPaBHMTENLHO NOCTOAHHOTO YPOBHA, PaCHETHbIE 3HaYeHWA
YPOBHEW W PacxXod0B, WCNoNb3yemele ANA ONpefeneqHMA NapameTpos, MOryTt
CHHMATLCA C YCPEAHAWMX WX KPHBEIX WNK npameiX. Mpu HanpaeneHHLIX Xe
WIMEHEHWAX YDOBHEH NOBEPXHOCTHLIX BOA MOryT GbiTh OTMEUEHb! IHAYMTENL-
Hele KonebaHwA B YPOBHAX ¥ AeBuTax OTKauek, cnocobHbIe CYWECTBEHHO MC-
Ka3uTe De3yneTatel ONbiTa. OCODEHHD BaXeH Y4er Takux kKonebaHwia ANA BOAO-

aaﬁnp-na, au:r:nnvnmymmmx aNOBWanbHLI@ OTNOXKEHHA MAN0H MOLWMHOCTH,

HHMA B YPOBHAX NOA3eMHBIX qu manyrm1 C HEKOTOPLIM BpeMedHbIM CABKOM
33 konefaHMAMMK YPOBHEA BOALI B PEKE M M3MEHAIOT B CBOK OYepefb MOLWWMHOCTD
FrOPM3CHTA, BENWMMHY NOHMAKEHWA YPOBHEA NPW OTKauYKe W AelMT OTKaYKW.
O6pabotka AaHHBIX TaKWX OTKaueK OCNOMHAETCA, TaK KaK B 3TOM chydae

5(2H - -5)

HeoBX0AUMO CTPOKMTE MNPadiMK Kk NPOCNEK MBaH MA B KOOPAMHATEX —— ———*& ===
o)

r
= f(lgt, lgr, I35~ € NOCTOAHHLIM BHECEHWEM COOTBETCTEYIOWMX KOPPeKTyp
F

B H, S vwe 0 Texuuwa sHeceHWA TaKuX nonpaBoK MOxer ObiTs oBneryeda
NOCTROBH MEM CePWit COOCHLIX rpadwKoB CBA3MW; §) Pacxoaa W ypOBHel 8oLl B
peKe, ecnMumenTcA HabniaenA TONLKO 33 pacxofamy 80abl B pexe; 6] mow-
HOCTEN BOAOHOCHOMO FOPHIOHTa W MOH MEH WA YPOBHA; ﬂ} MOUIHOCTH FOpK-

30HTa M Aebura oTkauku (puc 17). Mo Takum rpadukam ANA KaxAOro MO-
MeHTa BpeMENH, 3Han pacxn.q pm-m MOMKHO nnpanenmn ypoBets nn,u,m B pama

(rpadwi s E JOHTE
dmKu a + u] 2 38TEM — MNOHIKEH We {rpad:mr: 6) ¥ N0 NOHWKEHMO — .D,'EEIHT
OTKAYK M,

l"lr.g_u H3YYEHHMM pPEXMMA BOCNONHEHMA 3aN2COE NOAZEMHLIX BOA HeobXonwn-
MO OUEHMTE MHOMONETHIOW HMIMEHUMBOCTE AMNNUTYA CE30HHLIX KoanebaHui
YPOBHEA nog3emHelx BoA. [lnA atoro ctpoutcA rpaduk pacnpeaensiun amnhp-
TYA 38 MHOronerve NO PAAY-aHANOry, ONPELENAOTCA CE3OHHLIE AMNAWTYILI
KoneGa{uWid ypOBHEH Ha yyacTKe Boao3abopa ANA ABYX NET Pa3NHYHOW BOAHOC-
TH W 3aTéM N0 rpadMKy, aHanorwiHomMy m306paweriHoMy Ha puc. 12, onpenennA-
HKTCA CpeanWe 3a MHOMOneTne EE‘I‘IH!IHHE-LEE’.:]II{!HLII AMNAWTYA AN MAHKAME -
Hble Ce30HHbIe aMnnwTyAsl AnA ropa 95%-Hoi oBECNEYEHHOCTH M N0 HIMM yxe
OnNpefenArT CPESHES WK MHUHWMaNbLHOE 33 rofl NUTAHME NOA3EMHLIX BOA aT-
MochepHbiMKu ocaakamv O = AhuF, rge Ah — amnnuTyaa CeaoHHsiX KoneBa-
HMii ypOBHE NOAIEMHBIX BOA; [ — BOAOOTABME WNM HEAOCTATOK HACLIWEHWA
nopoa; F — nnowaas MecTOPORAeH .

MNpu BOCNONHeH MM 3aNACOB NOAZEMHLIX BOA 38 CHET NOrNOLULEHMA PEYHBIX
BOA BO BPEMA NABOAKE CEIOHHEIW DEXMM YPOBHEN NMOAIEVMHEIX BON W BENMYAHE
B0OCNONHEHWA 3anacoB 32BMCAT OT nnnmanu 3atonneHmA W npnnnnmmenamcm
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Puc. 16. Fpadmum ONITHRIX WYCTOBBIX OTKIMEK abnuan poxw (no marepmansw NFO

"BocroKKarsonorwa' ).
{ — CTaTMMECKMA ypOBEHL; 2 — ypOoBEHb BOAL B pexe; 3 — rHAPOCTBOR; 4 — 5§ — Homepa
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Puc. 17. Coochble rpadivKn SAEHCW- Pwc. 18, Tpagwe 3aanCAMOCTA SM-
MOCTell pacxons IG } w ypoewed AWTYR CasoHHmX KonalesHmi ypoaHel
moasi & peke H (8); mluli ROAL B nonseMusix son (AR} or msicom (H)
pexe, wmouwwocTw (h) wmopowocHoro W hpoROAMMTENsHOCTH nasonws (f)

ropuiaonTa (8 + &), yposHelt m noHw-
wonua (6): AcButa orkmkn (Q) w
noHwxeHwa (e)

BHMAX MOMXKET OCNOMHATLCA TPYAHOCTLIO onpeaeneduA W y4eTa QUNbTPauHOHHOR
HEOJHOPOAHOCTH NOWMEHHLIX OTNOMeHuA M ocoBennocTeill MUKpopenseda Ha
NNoWaam 3aToNNeHnA, KOTOPbIE B 3HAYMTeNLHOW Mepe ONpPeasnAT pPasMepsl
mHpunsTpauun. MoaTomy Benu4MHbl Ce30HHLIX KonebaHuwii yposHeW noazem-
HLIX BOA, @ CNeAOBaTensHO, M BENMYMHLI CEIOHHOro BOCNOMHMEBHMA 3anacos
uyenecoobpaivee OMPERENMTE KOPPeNAUMOHHLIM cnocoBom, YCTaHOBHME NO
— —IMNMPUYBCK UM HABMOABHMAM CBAZH MOKAY aMANUTYAaMK KonebaHuit ypos--
HEW NoA3eMHBIX BOA, C OAHOW CTOPOHEI, W abCONTHEIMKA OTMETKAMK BOALI B
peKe W NPpOAONMHTEeNLHOCTLID NaBOaAKE — mvruﬁ. YpagHeHue cBA3n Byaer

WMETE BHA

Ah= 8g + .ﬂlH +a,t,

rae Ah — amnnutyaa cesoHHelX KonebawuiA ypOBHA nogsemHbix sop; H —
abcoMmoTHEA OTMETKA YPOBHA BOALI B pPeKe, M; T — BPEMA BLICOKOMO CTOAHMA
YPOBHA, M3MEDAEMOe C MOMEHTa BLIXOAA BOALI Ha MOWMY A0 MOMeEHTa ee
OCYLUBHHA, CYT,; 89, 81, &2 HKﬂBﬂbd}HLlHEHTH YPaBHEHWA,

Y KasaHHan cBA3L MOMET GbITh YCTaHOBNEHA M rpadHYECKH [pw.':. 18) . Coc-
Tasua rpaduki obecrnedyeHHOCTH ANA YPOBHEA BOALI B PEKE M BPEMEHM 3aTon-
NeH WA NOMMEI M CHAB C HHX 3HaueHuA H 1 T anA roga 95%+oi o6ecneyeHHOCTH,
NO NONYYEHHOMY YDABHEHMIO MNM rpadMKy CBA3IKM MOXHO ONPEReNMTE He TONb-
KO MHHHManeHo BO3MOMHOE CEIOHHOE NWTAHWE NOA3IEMHBIX BOM, HO W OUEHHTL
BO3IMOMHOE B0 MIMEHEHMHe, eCNii B pe3yneTaTe 3aperyNMpoBaHWA pexKKMa pe-
KH MOryT MIMEBHMTLCA B2 YPOBHM B NABOAOK W NPOACMKHTENEHOCTL @ra NpOo-
xomaedwA (4To oueHMBAETCA ruaponoruyeckumu pacyetamml . Toasl 95%-Hoil
oBeCTIBYEHHOCTH N0 H W N0 T MOTYT W HE COBnafaTe, @ NOITOMY PEKOMEHAYE
M1 CNOCOB PACYETa HE MOXKET BbiTh 3aMer e NDAMbIM aHANH3I0M HIMEHYHBOCTH

— AhaawmHoronaTHe.
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Puc. 18. rpquhuu- FBHCHAMOCTH BHYTPHIOAOBOro paHWMA W CDAHSrDAOBHX BanuywH
noasemMoro crora (a), a TakoKe NPOAO MK MTENBHOCTH Manosoakoro (7) w mHoromoaHoro

{2) nepwopom ® TeveHwe roga (6] or sapanmoi pacusThod obecnevsHHocTw ana GaccefiHa
p. Meaeemka

MNpW HanW4IWK BOIMOMHOCTH OpraHu3auvM pexkuma sogooTtbopa cooTeercT-,
BYIOWIEr0 PEMMMY BOCNONHEHWA 3ANacos NOA3EMHBLIX BOA, YTO COrnacoBbi-
saeTcA ¢ noTpebutenem, TpeGyeTCA yCTAHOBMTE TUNWYHLIN M raPaHTHDOBAHHDIA
BHYTPMIroAOBOH PE&XMM BOCNOAHEHWA. [lAA 3TOr0 N0 MHOrMOAETHHM PAAEM
HaGNIoAeHWI ANA KaXAOro MECAUA B OTAENLHOCTW CTpOWTCA rpadmk obecne-
4EHHOCTHM YPOBHEl MOA3IEMHBIX BOA, 3aTem No 3TWm rpaduxam onpepenaior

aHaveHnA AnAa ypoeHei 95, 90, 80, 70 » 50%-Hoi 0GeECMEYEHHOCTH KaxAOro
MECAUA, CTPORTCA rpadWKiK BHYTPUrOAOBOIO PE&KMMA W PaccYWTekiBAKOTCA

CPeAHEerofoBLIe 3HAYEHWA ANA NET Kaxaoro 3 peiBpaHHbiX 3HaveHwin obecne
yerHoctelr (pwc. 19). Takwe rpadiKKW MOryT CNYXWTe OCHOBO# ANA OBOCHO-
BaHMA BHYTPWroAOBOro pexwMma eoaootbopa W ONPeABnEHMA BO3IMOMHOW
MPOAOMKWTENLHOCTA ManoBOAHOr0 NepWoaa, Ha KOTOPLIA PacCYMTLIBARTCA
cpaboTka eMKOCTW BOAOHOCHOIO roOpM30HTa NPW COOTBETCTEYKWEM 0B60CHO-
BAHWK rapaHTWK NOCNeaYoWero BocnNonHeHMA cpaboTaHHeIX 3anacos noa3IeM-
HbIX BOA.

WCCNEAOBAHME M YYET BEPOATHLIX YEPEQOBAHMHA
MANOBOAHBIX M MHOFOBOAHLIX NEPHOAOE

Oanwm w3 cnocoBoe noHbilLeHMA TOMHOCTH OWEHOK 3IKCNNYATaUMOHHBLIX
3ANAcCO8 NOAZEMHLIX BOA CAYXHT VYT BO03MOMHOW MHOMCNETHeW W Ce30OHHON
M3MEHYMBOCTH PEXWMA YpoBRHE W pacxogoe NoA3emHsIX sod. B HactoRuwee
BPEMA TAKOW yYeT OCYLUECTRAARTCA NYTEM WCNONL3IOBAHMA B PACYETaX 3Haye-
HWA_yposHed, AeGUTOB POAHWKOE WNW PAcXOA0B pek, o6ecneynsalolnx Boc-
NONHeHMWe 38NACOB NOA3IEMHbIX BOA, NPMBEABHHBIX K MWHHMAaNeHbLIM CpefHEe-
MECAYHLIM 3HaueHuAm manosoaHvoro roaa 85 w 95%-Hon oBecnevyeHHoOCTH
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(e saewcUMOCTH OT Kateropwy sodoiabopa wnu ofbeKTa NO HaleHOCTH BOAD-
ofecnevernn}

Momumo YCNOBHOCTH YKa3aHHLIX ODECNEYEHHOCTER AaHHEIH NOAXOA Co3aa-
BT ONpefentHHbLIA 3anac NPOMHOCTH, Tak Kak NpegycMaTtpWeaeT, cOrnacHo
TEOpMM BEPOATHOCTEH, Y4TO, Hanpumep, npu 95%-Hok ofecneveHHOCTH BCR NATH
M3 CTa JHAYeHMA MeHblLe NPUHATOND PacYeTHOr 0 MOryT BCTPETHTLCA HE TONLKO
e pasbuexy, HO ¥ noApAA. AdpyruMu cnosamu, 3To OIHAYAET, Y4TO MENOBOAHAR
CEDMA © PECXOAaIMMW MAK YDPOBHAMK HwKe 95% Hoit oBecneyenHoCTH NPKM TaKom
YCNOBMM MOXET WMETE NMATUNETHION MPOA0 MKWTENEHOCTE. AHanua Xe Macco-
BOr0 MAarepuana MHOMONETHWMX HaDNOABHWMA 338 peMMUMOM MOA3ZEMHBIX BOA
CCCP # apyrux cTpad NOKa3biBaeT, 4TO TaKKWX CNyYaes NOKA He HabMoAaNoCh U
OHW MCKIOYWTENEHO ManosepoATHLL [18, 19].

A — Y T TATE SO U T AT O 9
LiHe ONpefendTs NPOAOMHUTENLHOCTE TAKKUX ManoBOAMbIX CEDWA NpK Pa3nmy-
HbIX 3aflaHHBIX ODECNeYEeHHOCTAX PACYETHLIX YPOBHEA WM pDACcXOoQ08 noBepx-
HOCTHRIX WK NOAIEMHEIX BOA, 4TO NO3IBONWMT YCTAHOBWTE NEPWOA, B NpeAenax
KoTtoporo BoaooT6op GyAeT NONHOCTLIO MK YBCTHMYHO OCYLWECTBNATLCA 38 CYET
CpaGOTKH eMKOCTH BOAGHOCHOTO MOPMIOHTA. '

Kak y»e HEONHOKDATHO OTMEMANOCk PaHee, B MHOMONETHWX wonebGadmax

T YpOBHEeW NOAJEMHLIX BOA W NOAIEMHONO CTOKa  NpOCNEXWBaeTcA HEl-l:ﬂTﬁI:im
TEHABHUMA K uwknuiHocTd, KonebauwR 3Tk AaNeKo He PUTMMUYHBE M NO3TOMY
Ha3b|BAOTCA MHOMAE KBAa3MUMKNWYeCKuMK, HeBbiAepKaHHOCTL TakKMX UWKNOB
No amnauTyAam, nepuoiam M tazam, HEBLICOKWIA BKNAA UMKNWYECKMX COCTAB-
nAWKMX B 00wy aucnepco npouecca (B cpeaxem oxono 20—25 %) , we nos-
BONAKT WMCNONL3OBaTE OAHHOE ABNEHWE HW ANA AETEPMMHWPDOBEHHEIX NPOrHo-
308 pOKMMa NOoA3eMHbLIX BOA, HW B AETEDMWHMPOBAHHLIX PacyeTax 3anacos
i N vy e e

HapAay € 3TMM HENL3A OTPMLATL, 470 B KONeGaHWAX YPOBHRH 1 PacX0l0s

—Wm RyH TH ™ HE AR OHOMTEPHAR, HO ABHD BeipaeRHaR
TEHABHUMA K Y4eDEeNoBaHMi0 CEPWA ManNOBOAHBIX W MHOMOBOAHBLIX MET, ITUM
MOX¥HO 06BACHKTE TOT haKT, YTO BEDOATHOCTL NOABNBHWA YPOBHMEHR NOA3EM-
HbIX B804 BNMIKHX K MaKCUManbHeIM Ha CReaywwwia roa nocne 3adukcupo-
BAHHBLIX MMHUMaNbHBIX YDOBHEN KpaiHe mana, HeCMOTPA Ha TO YTO B ATMOC-
thepHbIX Ocagkax — OCHOBHOM WCTOYHMKE NUTAHWA NOA3EMHBLIX BOA — Takoe
ABMNEHWE BCTPEYAETCA A0BONLHO YacTO, JT0 MOMHO OBBLACHWTE W3IONWPOBaH-
HOCTLIO MOA3IEMHBIX BOM OT HaWbGonee AWHAMMWIHLIX FMAPOMETEOPONONHHEC KX
NPOUEeCCOB, a8 CNefoBaTensHO, OTHOCUTRNEHO BLICOKON WHEDLUMOHHOCTRE nNoA-
3eMHBIX BOA, JBKNIOYSHOUIGHCA B UX 3BMEANEHHON U BONee CrNameHHON peax-
LMWK Ha BHEWHWE BOSASHCTEMA, @ TAKOKE MANkiMK CKOPOCTAMM WX hHNbTPauWH,
NPMBOOALLAMKA K TOMY, YTO YDPOBHW NOAZEMHBIX BOA 4ACTO MHTErpHpYHOT
YBNaHEHHOCTe pAAA npeabiaywwx ner, MNoaromy nepexoa OT nepuvoOAcB ¢
HMIKOW BOAHOCTBIO K rOAaM C BLICOKOW BOAHOCTbLIO OCYIUECTBAAETCA B NOA-
JeMHBIX BOEX Yalue BCEro NNasHo M pacTArMBAETCA HA rodbl.

NavHoe ABNEHME MOMET YYWMTHIBATHCA M AOMKHO NPMHWUMATLCA BO BHMMA-
HUE NPH NNaHMPDOBEN WA DaUWOHaNsHEX GOoPM IKCINYATaUWN NOAIEMALIX BOL.
MpuHuman 8O BHUMAHWE HE3AKOHOMEPHOCTL YEPER0BaHMA MaNOBOAHLIX W MHO-

rOBOAHLLX NET, YYOr 3T0r0 ABNeH MR ACIKEeH HOCKTL CTOXSCTHMYBCK M XapaKTen
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CyuwiHOCTE Y4eTa BEPOATHLIX 3aKOHOMEDHOCTeN YepenoBaHMA Cepuil Mano-
BOAHLIX W MHOMOBOAHLIX MET 3AKNIOYEETCA B BLIABNEHMM NPOAONKWTENLHOCTH
MAKCUManNLHO BO3IMOXHONG ManNoBOAMOro nNepuofa, BO BpPeMA KOTOpOro
MOMHO cpabaTteiBaTe eMKOCTL BOLOHOCHOMO rOpH3OHTa C rapaqTved Toro, YT1o
N0 WUCTEYEHWM 3TOrO0 NEPUOAA HACTYNAT MHOrOBOAHAA CepYA, BO BPEMA KOTO-
poi NPOMIOKWAET nNONHOe BocCTaHoBNeHuWe cpeboTaHHLIX 3anacoe nofIem-
HeIX BOA.

Yyer 3akOHOMeEpHOCTeM BEPOATHEIX YEePeaoBaAHMA MANOBOAHLIX W MHOro-
BOAHBIX CepwMil OCODBHHO BaXeH B TeX CNYYanX, KOraa ecTecTBeHHBIE WAW W3-
MEHAOWMECA BO BPeMEHM MpWenexaemble pecypcel (T, &, BOCNONHEHWE 3ana-
COB MOA3IEMHLIX B804} WrpaldT CYWECTEEHHYIO, 8CNW HE PEWAaulylo, pons B
CTPYKTYPE IKCNNYaTayWwoHHLIX 3anNacoB NoOA3emMHbIX BoA. Jpyrumu cnogamm,

80A00TOOP CKNaAsLIBAETCA rnasHbiM 00pPa3oM W3 WIMEHRIOLWETOCA B CE30HHOM
HWNA MHOMONBTHEM palpese BOCNONHEHWA 3anNacos NOA3IEMHLIX BOA M YaCTWYHO
33 cyer BDH‘EDTHLH EMEOCTH ropH3oHTa B OTABNBHBIE neproasl, Korga socnon-
HEHWE He CnocobHo 0GecneYMTh BOACOTHOP NONHOCTLID. TaKKe YCNOBWA MOryT
GbITh BCTPEYEHLI B CNEAYHOLL WX CRyYanRx,

1. Ha MecTopoxaeHMAX TpeLMHHO-KAPCTOBLIX BOJ, rAe CE30HHLIE W MHOTO-

NETHWE aMNNUTYAbl Konebanwil YpOBHER NOAIEMHLIX BOML COMIMEDHWME| C MOLLL

HOCTEI0 BOAOHOCHOrO rOPM3OHTA. 3AeCh BAXHO OMPEAenHTh M ONTHMANbHYIO
oBbecneYeHHOCTE YPOBHEH MNW DACYETHBIX MOWHOCT e BOAOHOCHOTO rOpH3oHTa,
M YCTAaHOBWTE ONTHMANEHYHY MNPOAOMKWTENEHOCTE MaNoOBAAHOrQ nepuong,
B nNpenenax koToporo notpebyercA cpaboTka eCTECTBEHHBIX 3aNacoB roOpU3CH-
Ta. BocnonHenwe 3Tux 3anacoe B nocneaywwmii MHOMOBOAHBIA Nepwog ocy-
LWECTBNAETCA 33 CYET eCTECTBEHHOMO NUTaHMA NOA3EMHBLIX BOA.

2. Ha mecTOpoMAeH MAX _NOA3eMHbIX BOA- 8- A0NMHEX MaNelX Pei, rie-npo--
eKTHLIR BOA0OTOOP B OTARNLHEIE NEPHUOALI FOAA MNW B MaN0BOAHLIE FrOALl MO-
MET NpesbLiWaTe BOIMOMHOE BOCNOMHEHWE M3 Pexn MK GbiTe H3 rpaHW 3TOro

pocnonHedua. B atom cnyuae onpenenmiotcA onTumansHan oBecneyeHHocTh
pacxoAoE PEKW, NPOACMKMTENEHOCTE NepMoAa, koraa eoaocotbop Gyaer npe-
BLIWATE BOCMONHEHHWE W3 'PEKMW, 8 TAKXKEe OUEHMBAETCA BO3MOXHOCTHL BOAOOT-
Gopa 8 ManoBOfHLIA NEPHUOA 33 CYET CPAbOTKM EMKOCTH FrOPHM30OHTAE W rapaHTK-
POBaHHOCTe BOCNONHEHWA 33NacCOB B NOCNEAYW WM MHOMOBOAHLIA nepMog
3@ CHET NOrNOWEHWA DEeYHOro CTOKE B OCYWEHHLIM BOAOHOCHLIW FOPHIOHT.

Mpw nocToAHHOM nNOBEPXHOCTHOM CTOKE M aKTWBHOI BIaMMOCBAIW NOA-
JEMHLIX W NOBEPXHOCTHBIX BOA TAKKE COXPAHABTCA BOIMOXHOCTL OTPLISA
AenpecCMOHHON BOPOHKMK OT PEeKH 8 ManosofHsIi Nepwoa, Koraa soaooTGop
npessicHT pacxon soasl B pexe. DueHwe No peKWMHLIM A3HHBIM CKOPOCTE
CHWXKEHWA YPOBHA NOBEPXHOCTHRIX BOA € y4eToMm pafoTtel sonozabopa g Me-
WEHHBIA NEPUOA M 3HEA MHWHWMANLHO BOIMOXHYIO MOWHNOCTE CNOA BOALI B pe-
Keé 8 ManoBoAHLIA NEPHOM, MOXHO ONPeABNKTE NPOACMKMTENLHOCTE NEPUOAA
Nepexearta NoBePXHOCTHOMO CTOKa BOAC3a60POM, T. 8. BPEMA CHIKEHMA YpOB-
HA pexu a0 ava sogotoxa. Ecnk atot nepuwoa oxkaxercA Gonwwe haKTUYecKK
HabN0AaBLIErOCA MaKCHMANLHOMo 33 MHOFONETHE NEPWOAA MEXEHHOIO CTOKA
B pexe (1. e. nepnoaa, korfa Qp, 4 < Qg0a03a60pa- TO OTPLIBA YDOBHA noa-
3EMHLIX BOA OT PeKW He Npou3oiper. B atom cnyyae cumxes e ypoBHRA B pexe,

HE JOCTHIHYB KPUTHYECKOW BENHYMHLI, CMEH WTCA oYepeAHsIM NOALEMOM YPOB-
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Hell B nocneayloOWWH nepuoa nasoska. Ecnuike paccumTapHbiid nepuof Gyaer
paBeH WA MEHbLLe daxkTwyeckuw Habnwaasweroca Nepwoaa MeeHw, To BO3-
MOMEH OTPhIB YPOBHA MOA3EMHEIX BOA OT AHa pexw. Mpw arom npowsoilaer
nepexol OT CTAUMOHEDHOrD K HEYCTAHOBWMBLUEMYCA PEXKWMY ABWKEHHA NOA-
JeMHLIX BOA NPW aKcanyarauww. B aadHom chnyyae Takke cnegyeT OUeHMBATE
BOIMOMHOCTL OGecneyesa NPOWIBOAMTENEHOCTH BoflO3afopa 3a cuet cpabor-
KW BMKOCTH BOAOHOCHOIO FOPM3OHTA C YYETOM Pacxo04a A0XAeBaHWA.

3. Ha soposzabopax efnwauw poaMMKOB GappamHOro TUNA, T. 8. C HaNWYKEM
BOAOH ENPOHMUAEMbIX OTNOWEHMI HiKke Daswca ApeHwpoBaHWA poanunKa. MMpu
3ToM 0COGEHHO CyuIECTBEHHBIM MoKET BeiTe MhdieKT yeera HEDABHOMEDHOCTH
CE30HHOW WIMEHYMBOCTH AE0MTOR POAHWKOE B KapCTOBLIX PaioHaX W paioHax
pasBMTHA NagoBsix OBpasoBaHmii, obnagalowmx BbLICOKOR BOAOOBMNLHOCTHIO
M BbICOKOW AWHBMMYHOCTLIO PEXMMa BO BpeMEeHW. B 3TOM CNyYae oUeHWBAETCA
ONTUMANEHAA NPOAONMKWTENLHOCTE MANOBOAHOMD NEpHOAA, B nNpeaenax KoTo-
poro eocgooThop MOMET NpeBsiluaTte AeBuT poAHKMKE M NO3TOMY Aonwed obec-
NEYMBATLCA 38 CYeT CPaloTKK EMKOCTHM BOAOHOCHOINO rOpPH3OHTA, PACNONOMEN-
Horo Hwke Gaimca apedwpoeanmn. Bocnonuenwe svoil emkocTw Byaer ocy-
WECTBNATECA B MOCNEAYIOWWA MHOMOBOAHLIA NEpMOA rofla 3a CYeT ecTECTBEH-
HOrQ NMTaHWA FOPW3OHTa. AHanorvuyHbiM 0DpPasoM PRWAaeTCA 3a134a W Ha BOAO-
3abopax 8 NPEeAropHbIX 3J0HaX, BenwWYWHA BOAOCOTOOPA HAa KOTOPLIX NUMHTH-
PYeTcA wHBepCHENR POAHMKOR.

4. Ha mecTopoxasHMAX NOAIEMHBIX BOJ B 3aMKHYThIX CTRPYKTYpax c orpa-
HMMEHHOW BMKOCTLH), KOrfa 3IKCMyatauMoHHbIE 3anacel NOA3eMHbLIX Bod
CDAralTCA rnaeHbiM 0BpasomM W3 CE30HHOFD NWTaHWA M CE30HHOW cPaBoTKK
eMKOCTH BOQOHOCHOrO ropwsodta, B 3TomM cny4ae 8amHO OUEHWTs NPOAON-
MUTENLHOCTE MAno- M MHOMOBOAHONO NEPHOAOE W PaiMephl ECTECTBEHHOMO BOC
MNoNHeHuWA 32Nacoe NoA3eMHbLIX BOA rofa onTwmankHon obecneieHHocTr.

MccnegoeainA noKaszany, 470 NPOAOMKHTENEHOCTE MAN0~ M MHOFOBOAHLIX

T CepwWii 3aBACAT KaK 0T NPWPOAHBLIX YCNOBWIA |KNAMaTa perwoHOB NWTONOTWA
BOAOBMELLANLLMX NOPOA, rNYGKH 3ANeraHuA NOAZeMHeIX BOA), Tak u rnae-
HeiM 08pa3omM OT 3a0aHHOA PacYeTHOW oBecnevyeHHOCTW rapaHTUPOBAHHOMO
sOCNONHednem BoaooT6GOpa. B nocneavem nerxo yBenwrbCa, 8CAW MHOroneT-
HWA rpathvK pEKWMa NOAIEMHOro CTOKAa PacyNeHWTe FOpHIOHTANLHLIMK Nk
HWAMM, COOTBETCTBYIOLWWMK BenWKWHaM noasemHoro croka 50, 60, 70, 80, 80
u 85 % {puc. 20). CpeanAR NPORONKKTENLKOCTE MAN0OBOAHIX NEPMOAOE B Pas-
HbIX PalloHaxX He 0AMHAKOBA, HO BE3Mle OHa NOCTENEHHO PACTET C YBEeNHYeHHEM
saganHoi obecnedesHocTH nutadwa (pwc, 21, 3). OaxdBpeMeHHO ¢ yBenwye-
HHEM PAaCYETHOW ODBCnEeYeHHOCTH PACTET W CODTEETCTEYIOWEA W BenHYuHa
MWTAHWA MNK PacXOAOB noazemHsix Bog (cm. pwc. 21 6). Takum obpaizom,
NPWHAB BenWyWHY BOAoOTGOpa, paBHoW He 95, a 90 wnw Eﬂ%_ﬁpﬂ nbecnayeH-
HOCTH NWMTaHMA, MOMHO MOBLICHTL BenwiwHy BoaocoTGopa & cpefdeM wa 20—
30 %, a wHoraa w B 1,5—2 pasa. OanaKo 0AHOBPEMEHHO YBENWYMBABTCA W NpPO-
AOMKWTENLHOCTs ManoBoAHoro nepwoga (no AadHeim B.C. Koeanesckoro,
F.K. Cemsixwmoi) . OnTmansHoii npw sopoorGope cuwtaetcA Taxan ofecne-
YEHHOCTh, NPW KOTOPOA MOCNE KSKATH ManoeE0[AHOW CeprM NOCNEdYeT 6pnee
MHOTOBOAHAA NO NPOAOMKWTENEHOCTH W o obvemam BocnonHedwa. Onpe-
—A8NUTL3TY ODECNEYBHHOCTE  MOMHO NO—SMITHDHYECK KM PALEM HaDMO0eHWE —
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1—5 — cpeaHAR NPOADNMHTENsHOCTE MNOBOAHOTD NEPHO e ANA palioHos CCCP: 1 — Npw-
BanTuickoro, 2 — MpueepHomopexaro, 3 — Jenagro-Cubupcxora, 4 — cepepHol yacTw

—EBpomeRcKol Teppwtopaw CCCP. 5= 3alafixanscKkoro



MW Ha OCHOBE TEOPETHYECKHMX Pacyeron BEepOATHOCTH NOABNEHMA CEPWA Pa3nuy-
HOH ANHHBI,

Ana BeiBopa ONTUMaNbHOW oBECNEYEHHOCTH MO 3MNMPHYECKKM PRAAM
HEOBXOWMO UMETE ANWHHLIE PRGN Habmoaenwi (hakTWeCKWe WK YANHHEH-
Hble TeM WNW KMHBIM cnocobom) . Hawbonee pocToBepHble Pe3yNbTaTel OLEHOK
MOryT BbiTh NONy4YeHsI NpH AnkHe pAaa 6onee 25—30 ner.

AHanuanpyemelil pag paibueaeTcs aHanor viHo puc. 20 ¢ MHTEpPBanNaMM Ye-
pes 10 mnu 5 % obecneyeHHOCTH W ANA KadAoW OBEeCned eHHOCTH, HaYMHanA C
50 %, NOACYMTBIBAETCA YMCNO ManOBOAHBLIX CEPWA, NepexpbiBaeMelX No npo-
DONMHUTENBHOCTH W NO obbeMam cneayWMHK 38 HUMK MHOMOBOAHLIMKM Ce-
pwamK, MNpr HeobxoauMmocTw pasbueBka moxer BeiTe AeTannawpoBada, OnTe-

manhﬂni’r mmumaerm Ta MUHHManbHaA nﬁecnmmuumh npw HGTDpﬂH BO

BOAHbIE C ﬁﬂ.ﬂhl.IJHM BOCNONHEH MEM, YeM WMEn MecTo ne:hmum BOCNONHEeHUA
B NPeaLUecTBYHWWA ManosoaHsii nepwod. Mpumep TaKoW OUEH KW rapaHTUpo-
BaHHOCTM BOCNONHEeHWA no Bacceliny p. CTpeli nokazan B Tabn. 5 v na pue. 20,

— T abnwuua 5. Pacwer onTumansHoi-ofecnevaniotTH pacxoaa p. Crpuli

—-— o =

e —

PacyatHaa oBaecne | OBwaes wucno mano- | MpoaonxuTensHOCTe | Yucno manoBoaHbIX
YEHHOCTS, % BOAHBIX NeT ManoeoaHo# hesm, | dea, obecnedeHHBIX
rogsl (B wucnutene) , | BocnonHerwem (npo-
yueno des (e aHeMe | UBHTHOR BLIpEKEHADR

HeTene) umcne dea)
50 8 1/5, 2/2, 41 51(62,2)
60 6 1/5, 41 5(83)
70 % 3. 211 H75)
80 3 1/3 3(100)
a0 2 1/2 2(100)
a5 1 1M1 1{100)

Mo npWBEASHHOMY NPMMEDY PaCYETa MOMKHO CAENaTh CNEAyoLMe BbIBOALI:
1) rapaHTHPOBEHHBIM BOCNONHeHWesM Ha yvacTke Bogosafiopa B Gacceiive
p. CTpbiit moxeT BuiTe BogooTHop, pasHeiid 80, 90 n 95%H ol obecneyenHocTy
NOAIEMHOrO CTOKA: 2) MAKCMMAanbHO BOIMOMHBIM MENOBOAHLIM MEPUOAOM
B0 BCEX Tpex cnyvaax Gyaer oaHonetHWi. NMuwe npwu oBecnesedHocTn 70 %
NPOADMKMTENLHOCTE MaNOBOAHOrO NepwoAa Bo3pacTaeT Ac Asyx ner. Ontw-
MankHOM pacyeTHoi oBecneyeHHOCTLIO B faHHom cnydae Byner B0 %, Tak kak
NPM TOM e MANOBOAHOM MNEPWOSE MOXNHO MCNonk3csate Gonee BeICOKMA
pacxof NOA3eMHOTr 0 CTOKA.

MpousseneHHbin NpU pa3BefKe pacyeT IKCNNYaTauMOHHbIX 3anacose NoA-
JeMHBIX BOA Ha AaHHOM annuaaﬁupe BLINONHANCA € YYETOM MUWHWUMANLHOIO
05%-H0R oBecneYeHHOCTH CTOKA B pexe, paeHoro 3,8 M2 /¢, MAHIUMAansHo BO3-
MOMHO# MOLHOCTH BOAOHOCHOrO ropu3oHTa 8 l;l W C YCNOBUEM Heﬂﬁ;hnu-

MOCTW COXpPaHeRWA CaauTapHoro croxa & 1,86-m™ /e Pacver nponssoantents
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HOCTM NWHelHoro paAna BoAo3aBopHelX cKeaxuH no’ chopmynam Mackera-
NeirBerszona v H.A. OrvneBW noKasan npW 3T1oM BO3MomHOCTE oTGOpa 170
Teic. M7 /cyT, unn 1,9 M? /e, M3 34 CKBaXMH € HArPY3KOM Ha KAXKAYIO CKBAKHHY
8 5 TiC. M°/cyT npM noHwkenni 4,3 M (53 % MowHocTH], uTo obecnetneanc
AoTpefHOCTL B BOZe NMWs HA BNitKaAWYIo NepCneKTHBY.

BoinonHenHetid .M, CeMbIKMHOM nepepacueT 3anacoB € y4eToM MHHHMManNk-
Horo ctoKa 80%-Hoi ofecneweHHOCTH, cocTaeWelwero 5 m” /c Nnpw MOWHOCTH
BOAOHOCHOrO TOpW3IoHTa AnA roaa BO%-Hod obecnevenHocTw pasHol 10 m,
YK83an Ha BO3IMOMHOCTL NPM TOW Me cxeme BoAD3aBOpa W YCNOBWM COXpaHe
HWA CaHWTapHOro cToka otBopa 245 Teic. M /eyt (2,84 m>/c) npwu noHwmxe-
HWWM pPABHOM 5 M, T. €. C OCTaTOMHOW MOLLMOCTLIO rOpMIOHTa HECKONs Ko Bone-
Wedt, yeM NNaHMPOBAN0OCkL, C Harpy3 KoM Ha Kamayio cKBaMHY 4,2 TeIC. m> e yT.

MpW ONBITHBIX OTKa4Kax W3 OAMHOYHBIX CKB@)XWH BOAOOTOOP AoCTHran 95,5
ThiC. M7 /CyT Npu noHwxeHwax 1,5—3.M W CPe3Kax Ha COCEAHME CKBAMHHbI
0,1-0,2 m, uto goKazLiBaET BOIMOMHOCTE OTDopa 7,2 TeiC. Mafc!'-r M3 o4HOW
CKBaMMHBLI, Takum obpasom, yreepkaedHeie 3anacel (170 Teic. M~ /eyT) mox-
HO Bbin0 Bul nonyyuTe ¢ Gonee Kopotkoro (Ha 2,7 kM) paaa nunmaﬁupnmx
CKBEXKHH, COCTOAWErD W3 23 CKB@KMWH, a NPpOEeKTHLIM BOAC3abopom yaoBsher-
BOPUTL NOTPEeBGHOCTL B BOAE Ha OTAANEHHYID NEPCNEKTHBY,

MakcumansHel W eAMHMUHBIR Pacxon 3a CHeT (UNLTPAaUMKM NOBEPXHOCTHBIX
BOA @ (Ha MeTp AnWHbI pycnal onpeaenAeTchA no dopmyne

Hy + my
g= Ty (4.11]
Ay

pycne pexw; Ay =mytky — HGEEIIIJ'HuHEHT mnpnruaneum IaNNeHHOro CnoA;
ko — KoadduumenT dunsTpauwm 3aMnedHorg cnon.

MpW WaBeCcTHbIX, ONPeAeNeHHLIX NO OTKAYKaM W3 BEpPXHEl 4aCTH BOAOHOC-
HOrO rOPM3OHTa, FMAPABNMYECKOM CONPOTHBNEHWH PYCNOBLIX OTNOXKeHWH AL
W BOAONPOBOAWMOCTH BOAOHOCHOTO ropuioHTa kmAp, onNpeaenAeTcA no
dopmyne

I 2h
AL=+\kmA, ctg ————,
B

rae & — NoNoOBWHE LUMPHHBI PYCNa PeKM.

Pacuer BoaMomHOro nOrnolWeHrA CTOKA pedHbIX Boa no dopmyne (4.11)
npu Hy =25 kM my =0,3m; Ay =0,003 cyr; AL =9,3 m v b=32m noka3zan
rapaHTUPOBAHHOCTL NONHOrO BOCNONHEHWA 38NacOB NOAieMHLIX BOA 338 CYeT
NOBepXHOCTHLIX BOA. [ake B UCKMOYMTRNLHO peakue rogbl 95%-Hoit obecne-
YEHHOCTH, NOABNEHME KOTOPLIX HE MCKNIYIZETCA, BHOBE PacCYMTaHHMLIA BOgO-
o16op paeHbiid 2,84 m° /c Byfer BoamoxeH, B 3TOM chyvae NWLb B TEYeHMe
10 cyT Byaer cHinicen canuTapubiil cTok Ha 1 m° /e,

BEINGAHEHHEIH pacieT rapaHTWPOBAHHOCTH BOCNOMNHEHMA MNO3BONAET AaTh
W BEDOATHYI OLEHKY YCNOBMW BOCnOnHeHwA npu noboil pacueTHoi obecne-
yenHocTw. Kak BmgHO M3 1860, 5, B ocHOBe nogcuera 3anacon newnr obecne-




YEHHOCTL ECTECTBEHHLIX pecypcos, paeHan T70%-HOA oBecneyeHHOCTH, HO NpM
3TOM BMAHO, YTO FapaHMTHDOBaHHOCTb BOCMONHEHWA 3TMX 3anacOB COCTaBMT
nuwe 75 %. Takue ouediku moryT Gbith BaxkHbl W HEOGXOAMMBI B YCNOBWAX
AndKuMTa POABI, KOrga NpMXOAWTCA PacCYMTLIBaTE HE TONLKO YTEEPKAEHHBIE
N0 BLICOKMM KaTEropMAM 3anackl NOAIEMHBIX BOA, HD U BO3MOXKHDE MNKW NEpW-
OAMYECKDe yBenWueHne B0a00TOOpa B MHOMOBDAHbLIE NEPUOALI, HTO BKHO Npe-
AYCMOTPETE NpM NPOEKTWpOBaHMKM TpyGonpoBOAOB OT BOAO3aDOpa K noTpe
Gurenam. _
OueHdka rapaHTMpPOBaHHOCTH BOCNONHEHMA BOA0OTGODa ABNAETCA HeobXo-
A¥MEIM, HO HEAOCTATOYHLIM 06OCHOBaHMEM ANA NDPOEKTHPOBaHWA COOTBETCT-
sytlowero BoaocoTBopa. Bo Bcex chyuaAax Takke TpebyeTcA AONONHMTENLHO
OueHnBaTh EMKOCTHbI@ BOIMOMHOCTM BOAOHOCHOrO rOpM3oOHTa — CNOCOBHLI

Nwn OHKW ODECneynTh TaKOW BOADOTODD B TEMEHMWE BCErO BbIABMNEHHOD MaKcH-
ManLHO BO3MOMHONO ManoeogHOro nepwuona. laKwme OUBHKH ASNaTCA Ha Oc-
HOBEé FHApOAMHaMMWYIECKHX DaCtyeTOBE NMPHUMEeHHMTEeNbHO K KOHKPEeTHeIM FWipo-
reonor vieckKmuM OCOBEHHOCTAM MECTODOMMASHHA MOA3IEMHBLIX BOJ, T. & C yue
TOM peanbHbiX- DACHETHLIX NapaMeTpOB W FpaHWYHLIX YCNOBWH BOAOHOCHOMO
ropuaoHTa, r]pu OleHKe BOCNONHEHWA U3 peKku noTpebyercA OnpesenvTs
CNOCOBHOCTE pPYCNOBLIX OTNOMEHMK NPOMNYCTHTE TaKoe KONWYECTBO BOALI.

MponyckHan cnocobHOCTE pycnoBbix oTnoweduid [28] momer Goite Onpede
neHa no dopmyne (4.11), a Nnpw YCNOBMKM 3aTONNEHWA NOWMel no GopmMyne

5.5 5
e T, (4.12)
28, g

BOALI B PEKE Hal pacyeTHbIM YPOBHEM noa3eMHuIX B0A; B — WHDPHHE 30HLI
3aTONNeHHA NOWMbI BO BpeMA NaBoAKa; f; — BPeMA MEXAY Havyanom AByX

cCneayvIiowMx ApYr 3a APYrom napoaKkos; f; — BPEMA, B TEYEHWE KOTOPOro
COXPaHMTCA 3aTONneHMe NoiWMel wWupuHoW B 8 — KoadduumenT ypoBHE- MNK
NeE30NPOBOAHOCTHM.

B pAape cnyvaes HeoBXOOWMO OLEHWThH rapaHTHPOBaHHOCTL TOro, 4TOD NpM
BbiBpaHHONR ONpeAeneHHO| pacyeTHONW OGeCneYeHHOCTH pacxX0aoe MOA3EMHbIX
B0A WX 06BLEMbI B NOCNEAYHOWMIA MHOrOBOAHLIW Nnepwog eceraa (1.e 8 100%
CNy4aes MNW C 3aflaHHbLIM YPOBHEM rapaHTWW, Hanpumep, 8 95 % cnyuvaes)
npeesiCAT 06bemMebl cpalioTaHHbIX 3aNacoB NOA3EMHbIX BOAL B MaNOBOAHbLIA ne-
pHoa. 3Ta 3anaua TakHe MoxeT BbiTh peweHa IMNUPHYECKMM Ny TEM Ha DCHOBE
aHanu3a ANWHHBIX pAACE Habmiogenwi. MpuMep Takoro aHankaa NOKa3aH Ha
puc. 20, 6, W3 KOTOPOro BWIHO, YTO NpW pasmepax soaooTbopa, COOTBETCTBY-
IOWKX nogsemHoMy ctoky 90, 80 w gaxe 70%-Hol ofecneyeHHOCTH, OBLeMBI
MHOrOBOAHbIX CepMA NpeBkiLaloT yKasaHHei BoagooT6o0p BO Boex 100 % cny-
YaeB W oKasblisaercA BOnblwe obbemoe HeODXOAMMON KOMNEHCAULMK CpaDoTKK
eMKOCTH BOAOHOCHOMD Fropu3oHTa. Mpw Boa00TOOpE, CODTBETCTEYIOLWEM HEBLI-
COKMM cTeneHam, mMeHee 80 %, ofiecneyeHHOCTH NOAIBMHOro CTOKa, BOcCnon-
HeduA cPHaboTaHHe!X 3aNacO8 NOA3EeMHBIX BOA B PAAE CNY4aes He NpoOW3oHAerT.
Moatomy npw ONpegensHMKM ONTHMAaNLHOW ANA Kawaoro KoH HpETHDH:J baccewn-

Ha obecne4eHHOCTH NOA3IEMHOro cToKa Heobxoawma AByXCTynNneH4YaTan OueHKa
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ONTUMANLHOCTH — MO NPOAONKMTENBHOCTH Mano- W MHOTOBOAHLIX cepmid (no
NPeBLILUEHWIO NPOAOMKMTENEHOCTH MAN0BOAHLIX CEPHA Hal ManoBOAHBIMM)
M no obbemMam cToxa B Npeflenax 3THMX cepuid (NO NpeBbILLEHUIO BOCNONHEH WA
3aNacoB NOA3EMHbIX BOA B MHOTOBO/HbIE NEPWOAL] Hal oGbeMamM Mx cpaboT-
K1 8 mancsoase) .

ConoctaBnenve 3TMx ABYX OCHOBHbIX copm oBocHOBAHMA ONTHMANbLHOW
ofecneye HOCTH pasMepos B8oa00TBopa No paznuiHbiM GacceiiHaMm TePPHUTOPHM
CCCP nokasbiBaeT, 4TO Haubonee MecTKHM KpWTepHem ABNAETCA Nepskii, T. e,
no NPoASMKHUTENLHOCTH cepuid. B nogasnAowem BONLWMWHCTBE CNyYaes onTM-
ManbHbIE ofecnedeHHOCTH, paCCUMTaHHBIE BO BPEMEHMW, OKa3anKuce Takxe onTk-
ManeHbiMK ¥ (a@ke c BonewKnm 3anacom) nNpu pacyetax oNTUManeHbLIX obecne-
yeHHOoCcTel No obvemam. MNoatTomy B BONLWMHCTBE CNY4aeB oNTUManeHY obec-

~ DNEY¢HHOCTE MOXHO OueHHWBaTeE TONEKO NO NpoAomEHTENEHOCTH MaNoBOAHBIX
W MHOroBOAHLIX NEPHOLOB.

C}uemu,r BeDOATHOCTH NOABNEHWUA YHCNE M ANWH CEPHA MaNOBOAHbIX W MHO-
roBoAHBIX NET MOMHO NPOHIBECTH W Ha OCHOBE TEOpeTUMECKMX PBAcYETOoB. Tﬂh",
pacyeT KONWYecTBa BO3IMOMKHbIX cepui npw cnaboi BHyTpeHHER B3 aMMOCBA3aH-
HOCTH YNEHOB PAAA MOXHO NPOUZBECTH NO hopmyne

P =1

1 Cnem -1
S L ol Ll W
n cnP

rae T, = AONA KaXA0HW CepMM ManoBofHbIX NeT B BbiDOpKe B AONAX EAHHWLLbI;
P — obecneseHHocTy {BepoATHOCT) manoBoaMbIX cepuii; (1 — P} — obecne-
YeHHOCTE (BEPOATHOCTE) MHOTOBOAHGIX CEPHA; 71— YWCNO YNeHOB 8 BeiDopKe;

LI e

m — ANWTENLHOCTE CEPWA B rogax; C; = COYETEHMA M3 X 3INEeMEHTOB NO

x !

vl (x — p)I
B kavectBe npumepa MOHO npusecTu esinonHesHsld .U, CembikuHoii
pPacYeT BEPOATHOrO YMCNa CepuiA manosoAHeix ner 8 smbope mu3 B0 wnenos
npH 3aaaHHoH obecnevedHocTH 70% (unu 8 gonAax eamamMum — 0,7) . Toraa ao-
NA cepuin AnutensHocTeio B 1 roa (m=1) & enibopKe cOCTaBMT:

35 -1
c '
1 S0 —1 481 35! 15|
. S []r?-} . — = LA L
m=1™ (0.7 4= 35 072 — oo =0,154.

Yuecno cepwii @ manosoaHeIX NeT ANUTENLHOCTEO B 1 rof NpW 3T0M COCTAE-
BUT: @y _ 4 =Tpy =15 n=0,154+ 50=7,7 pasa.
AnanoruuHeim 06pazoM npu M 45 _ 4 =2

1, Cs0 -1 -1
50
35

Tm=2 e tﬂrr"- =D,m5;

50

113



Em=2=llﬁdﬁ » B0 =2,25 paaa.

MNpum=3
1 <
Tm=3= (0,7 +5 = 1247 107%;
€50

Opeg=124+ 1072 - 50= 0,62 paza.

Mpum=4
34
~ ’ CEIJ-I—1_L32 i i
=4=(07+%5 35 B ;
50
2 3 ~3 =

BepoaTHocTs noReneHuA B euibopke u3 50 ynenoe Gonee ANMTENBHBIX Ma-
nosogHbx cepwin (m=>5, 6, 7, B, ... net) xkpailHe mana, B CBA3wW C YeM ANA
NPaKTHYECKHWX Lened NOACYET MOMHO OrPaH MYHMTE ONPEAENeHHEM TPEX-YeTeipex
netHwx cepui. NMopobuan oueHKa NPOMIBOAWTCA W ANA NOACYETA KONWMECTBA
MHOrOBOAHLIX CEPUWH NPW TOW Xe pacyeTHOW obecneyeHHOCTH, HO € BEPOAT-

HOCTBIO, BHIPaXEHHOR YKe cooTeeTcTeeHHD (1 — P),
BepORTHOCTHAR OWeHKE ONTUMAaNLHOH ODecneyeHHOCTH NPOM3BOAWTCA NOA-

CYETOM BEPOATHOCTW CODbITHMA TaKWe W3 NPEANONOMEHWA O TOM, YTO 338 Kax-
ACH ManocBOAHOW cepved nocnenyeT Gonee ANWTENLHAR WKW paBHan No nNpogon-
WUTENLHOCTA CePWMA MHOTOBOAHLIX NET, € WCNONbIOBAHWEM 3IMNWUPHYECKH
OLEHEHHOr O YWMCNa MHOrOBOAHLIX U MANOBOAMLIX NEPHOAOB B PAAAX 3a ypoB-
HAMMK NOA3EMHLIX BOA MNW nog3emHibiM cTtokom, JlaHnan ouenka npowasoguT-
€A OTAENLHO ANA KBaHTHNeW obecneveHHOCTH (oGecnedeHHDCTL, BLIpDKEHHAR
B AonAX eawdmusl} 0.5; 06; 0,7; 0,8; 0,9. McnoneayA Teopemy yMHOMEH WA
BepOATHOCTEH, ANA KaWAOTO KBaHTUNA NOACYWTLIBAETCA NPOM3IBEAEHWE Bepo-
ATHOCTEW MOABNEHMA KEMAOr0 KOHKPETHOIO YMCNE M ANWHbI CEDUK ManoBoj-
HbIX NET C YYETOM NONYYeHHbIX PA3NMYHLIX BENMMMH MHOTOBOAHGLIX Cepui,
310 npouaBeaeHWE BEPOATHOCTEH W OTPDOKAET CYMMAaPHYIO BEPOATHOCTL rapaH-
THPOBAHHOCTM BOCMONHEHMA 3aNaCOB NOA3IEMMLIX BOA, OUEHeHHYw no dop-

", ny n;
myne: P=——— oy~ TAEM Mz,...,N; — YACNIO MANOBOAHBIX
fo6w Pobuw Moduw
CEPUA  ANKMHOA M ner, 0BECNEYEHHBIX BOCMONHEHWEM; N 06w ~ OOLUee YHCno
MANOBOAMLIX CEpMiA. —e

PaccMOTpUM BepOATHOCTHYIO OUEHKY ONTHMAaNbHOW -'.':Eenneuu-n-m:::'ru Ha
paccymtanHom W, Cembikuioiil npumvepe (Tabn. B) .
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TaBnuua 6. TeopersMecKui pacseT onTuMansHoHl ofecneneNHoCTH

Keantune obecne— | Bmwna cepwin (e ywcnurensl, meT ¢ BepoRTHOCTHER OUEHNKE
YEHHOCTH wucna cepuin (B aHemeHarTena) onNTHMansHOH obecne-
—— e e - 4EeH HOCTH
MANDBOAHIX MHOFOBROOHLIX
0.5 1/5, 2/2, 4/1 1/5, 212, 311 P=8/8-6/8 -0/8=0
{0)
0.6 1/5, 411 1/2, 212, 211, 411 P=6/6+ 1/6=0,17
{17}
0,7 12, 212 1/2, 411, 6/1 P=4/4+ 2]4=05
{50}
0.8 172,271 TVLeA 17/ | P=3/3- 2I3=0,66
(66)
09 1/2 6/1, 141 P=2/2=1 (100}

Mpumevanwe. 1. B npaBoR 4acTW BbIpEMEHWA BEDOATHOCTHOW OWEHKHM ONTWMANbLHOR
obecneyeHHOCTH ANA KBeHTWNA OBecnetenHocTw paeHoro 0.5: nepesid MHOMWTENE — ANA
ManoBOAHOW CepkM AnvHok 8 1 rod MHOroBOAHAR cépwA ecerge Gyaet pasHon unw Bonk-

Wen NPoADNHEHTENEHOCTH; BTOPOW MHOMHTENL — 38 OBYMA MEN0BOOHLIMK CEDHAMK NpPO-
AONHMUTENLHOCTHO B 2 roAa MOryT NOCNEAORETE ABE MHOTOBOAHLIS CEPUM MEHLLURRA Npo-
AONMUTEARHOCTH, HOrga Yucng GH:H;I, oBacneyeHHbLIX BOCNONHEHWEM, PaaHD WECTH, Toe-
THA MHOMHTENL — YETLIDAXNETHARA MANDBEOAHAR CEDUMA B AAHHOM RpUMEepE HHKOrLe He MO-
#eT GbiTe 06BCNEYEHa BOCNONHEHWEM, NOITOMY ANA HES BEDOATHOCTE DARHA HY NHO.

2. B ckobGrax aeHo P, %.

ConocrasneHue pe3yneTaToe aHanwWaoe no ewlbopy onTUManeHLIX obecne-

YEHHOCTEH BOCMNONHEHMWA 3aNacoB NOA3IEMHBIX BOJ IMNHPWMECKUM W BEPOAT-
HOCTHLIM NYTEM NOKa3ano B pAAE CNYYEEB XOPOoWYw WX cxoaumocTe. B page

L4

Y FHIdeE BeDC ] I Dg ETEI 0 b & L0 P o A . CHH=
3ne pacueTtHyls obecnevedHocTs Ha 5—10 % no cpaBHEHWIO C 3MNKUPWNECKON
oueHKOW. 370 BNOMHE ONPaBASHO, TaK Kak npu nepebope paznWuHLIX codeTa-
HHA B Teupemua:km pacyeTax NpeaycMarpuBaeTcA BO3MOMHOCTL W TOFO, 4T0
BCE MaNoBOAHLIE rofkl MOryT BCTPeTWTeCA Noapaa. B peaynerare auanuaa
MHOMOMMCNEHHBIX ANWHHBIX PAAOB KOHKPeTHeIX HabnwogeHuwi Geino oTmedeHo,
yTO Hanpumep, npu 95%-+Hol ofecneYyeHHOCTH NOA3IEMHOrO CTOKAa NPOAOMHKH-
TENbHOCTL ManoBOAHLIX CEPWA, KaK npaBwWno, He npesbiwaer 1 rofa, XoTA
TEeOpeTMMEeCKW 3/1eCh BO3MOKHAE W MATUNETHAA manosogHad cepwd. Moaromy
BbIGOP ONTUMaNEHbIX OGECNeYEeHHOCT el BOCNONHeH WA 328NacOB NOAIEMHbLIX BOA
MOM¥HO NPOWIBOANTE MO GHANKU3Y IMNUPIMECKHMX PALOE HabMog e A,

AHaNOrM4HBIE OUEHKKH BOIMOMHOCTH YEPEqoBaHMi MNPOAOMKMTENLHOCTEH
CEPWA Mano- W MHOTOBOAHLIX NET MOryT GbiTh BbINONHEHBI W NO FWAPOreOno-
rWYeCKUM AaHHBIM, KOrAa BOCNONHeH e 3aNacoB NOA3EMHbLIX BOA OCYLWECTENA-
ETCA 33 CYET PEYHLIX BOA, a TAKHKE NPU U3YYEHUM YepeaoBaHWA Mano- W MHOro-
BOAHLIX NEpUOA0OB BHYTPW rofa.

“AnA ananvsa 39KOROMEPHOCTEN CEIOHHOW WIMEHYWBOCTH PERWME TOAZEM-
MbIX BOfA, AOCTATOMHO WMETE CPEAHEMECAYHBIE 3HAYEHMA N0 YPOBHAM WNM pac-
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X0famM NoAIeMHBIX BOA MNK PACXOAam NOBENXHOCTHOro BOAOTOKA 38 MHOTONE-
THe, Mo HUM ANA KEKAOTO MECALUA B OTAENLHOCTH CTPOATCA rpadmuku obecne-
yeHHocTH. Menonbayn 3tu rpadmxcK, CTPOATCA KPWBLIE BHYTPWIOAOBOTO pacnpe-
AENEHWA YpPOBHEW painwuHon obecneyenHocTH (oT 95 ao B0%-+ohl w paccum-
TIBAOTCA CPEfHErcA0Bbie IHEMEHUA ANA Ka¥Aoro ui ner paznuuHo#i obecne-
weHHoCTH [cm. puc. 19, o). [ina npaxkTuueckol Uenm yaobHee CTPOWUTL CTyNeH-
waTelH Bua rpadmka. '

Mo paHHOMY rpatdKKy MOXHO ONPEfEenvMTe NPOACNAKMTeNLHOCTE ManoBoa-
HbIX M MHOrOBOAHBIX MNEPUOACE BOCNONHEHWA 3aMNacoB NOAIEMHBIX BOA ANA
Kamaoro sHadedua obecneyenHoctd (em, puc, 19, 6) .

MNpuHuuymnwaneso nwbow soaooTbop, paBHbid CpeAHEroA0BOMY IHEHEHMWO
KaxAoW-oBecneyeHHOCTW, MapaHTHPOBaH BOCNONHEHMWEM B Npeaenax roaa coot-

T BeTcTeylUeW sogHOCcTW, (103TOMY W B 3TOM cnydae TpebyeTeA onpegennTe
ONTUMankHy0 06ecneyeHHOCTL, KOTOPaA YCTAaHABNWBAETCA M3 COBOKYNHOCTH
ABYX OLEeHOK:

1) no COOTHOWEHWAM NPOACMKHMTENLHOCTH W 0DBLEMOB ManoBOAHBIX W
MHOTOBOAHLIX CEpHit aHanOrMYHbLIM ONKCaHHbIM Bbiwe cnocobam (AnA aroro
XPOHONOrMMECKHE 38 MHOroneTHe rpadHKud peuMa NoA3IeMHOro CTokKa, no-
CTPOEHHLIE NO CpeAHEMECAYHLIM [laHHbIM, Pa3GuBaloTCA MOPMIOHTANLHLIMM NK-
HWAMMW, COOTBETCTBYHIUWWMMH CPeaHerof0BLIM IHAYEHWAM pasnuvHoW obecne-
YEHHOCTH, M NO HWM ONPEAENAETCA ONTHManbHan oBecneyeHHOCTs, NPH KOTO-
POA NOCNe KaXAOH ManOBOAHOW CEPUM BHYTPM roaa Nnocneayer MHOTOBOAHAR,
GonbLLEA N0 NPOACMHUTENLHOCTH W oBkemam) ;

2) Ha OCHOBE ONpeaeneéHMA eMIKOCTHBIX BOIMOMHOCTER BOAOHOCHOrO ro-
pPWIOHTa, T. €. ero cnocobBHocTy oBecneywTs cpeaHeroloBoild Boaoorbop, coorT-
H-E‘TETE}FIUI.I.I.HH PEEHE!HIJH l.']I'I'I'HME.Ithﬂ-I'I ﬂ-ﬁEﬂﬂE‘lﬁiHﬂﬂTH B TE4EHWE MH.I'FI}EIDA'

HOro MepWofa NPOACIKMTENBHOCTLIO, COOTBETCTRYIOWEN rogy AaHHOW obec-

ne4d eHHOCT K.
Eﬂl‘lﬁET-EHnEHHE pEE‘p"ETﬂTﬂH pPacyeroe onNTHManNbBHBIX oG ECTIEYeHHOTTE i.n

BLINONHEHHLIX NO CPeAHeMecAYHbIM (MnK MuHumansHbiv 30-aHEBHBIM roao-
BbIM) 3IHEYEHMAM W NO CPEAHEeroAoBbIM 3HAYeHUAM Pa3NMIHOK obecneyeHHOC-
TH, NoxassiBaer 8 Uenom Bniakyo KapTuHy (¢ Gonee MeCTKHUMM pe3ynbTa-
TaM¥ No MUHUManbHbIM 30-AHEBHBIM AaHHBIM] .

OBocHoBaHMWe CHWXEHMA pacyeTHOW oBecneusHHOCTH BOCMONHEHMA C yCTa
HoBneHHbIX 95 wnu 90%-Hol obecneyeHHocTed A0 Kakux-To Bonee HHIKHMX
obecnevenHocTed (Tam, rae 3To BOIMOXHO) NO3BoONAET NOBbicKUTe MpdexTHe-
HOCTE MCNONbLIOBaHWA NOAZEMHLIX BOA MecTopoxaeHWiA W Bonee oGocHOBAHHO
ONPEAENKTE PAUMOHANBHLIA PEXHM 3IKCNNYATaUMM NOA3EMHBIX BOA BHYTRH
rogda v 3a MHOMoOnNEeTHe.

Buinonuednsie no CCCP ouedku onTimmaneHbix obecneyeHHOCTEW noKa3lanm,
410 B BonbwMHeTBe cnydaee HauBonee YacTeiMu okazanuce BO%-Hue obecne-
wenHocTH [19]. Pacnpoctpanerme mx no teppuropuu CCCP cemaerenscTeyer
0 IHAYMTENEHOA PONKM TEONOrMMECKOTO CTPOEBHMA W KNMMaTHYECKUX YCNOBHA
B OnNpefeneéHud CeIOHHOW M MHOTONETHER MIMEHYHBOCT M pexuma NOAIeMHBIX
B0, @ TAKHE W ONTHMaNEHBIX 00 ECNeYyeHHOCT BH.

MopoBHEIE peruoHankHbIE CUEHKW ONTHMAaNbHbIX ObecneYyetHOCTER MOryT

————————HCAORL20BATECA - APW-PpeFHOHANEHBIX - OUEH KaX NPOFHOAHBMX IKCANYTaLHOH-
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HBIX PECYPCOB NOA3IEMHBIX BOA, B KOTOPLIX paHEe MCNONB3OBANMCE NHLLE MO-
4YNW NUTaHKMA NoAIemMHbIX Boa B5%-Hoi oBecneuenHocTi, Takue pacyeTel Npea-
CTAaBNAKT MHTEPeC W NpW NpoBepouHbIX GanaHCOBLIX pacyerax, NpOBOAWMBIX
napannensHo ¢ MOBbIMKM FMIAPOAMHAMHYECK MMM D ACYETAMMH M MOAENHMPOBEH MM
npW OUBHKaxX 3anacoe NOA3EMHLIX BOA,

Bre BbilueH3NOMeHHOE NO3BONAET CYMTATh, YTO NPHHLMN OLUEHKMW rapaHTk
POBIHHOCTH BOCNONHEH WA IKCNNYaTauMOHHBIX 3anacos M NPOrHO3HbLIX 3IKCANY-
aTauHOHHLIX PECcCYpCOB NOA3EMHBIX BOA MOMET CNY»MWThb OCHOBOW ANA Hayu-
HOr0 OBOCHOBAaHMA YCTAHABNWBAEMBIX HODMATHBHBLIMM AOKYMEHTAMM pacyer-
HbiX obecnewedHocTeid soaocHabxenwa ana  norpeburensid pasnMuMeIX Ka-
Teropui.

OUEHKA ECTECTBEHHOIO NUTAHMA (ECTECTBEHHEIX PECYPCOB)
NOA3EMHbIX BOA,

Kakum Gbl meroaom He MPoBOAWNOCE ONpPEAENneHME IKCNNYaTauMOHHbLIX
3anacoe NoasemMubiX soa (FUAPABRAWYECKWM, aHANWTHYECKKM WNKW MOAENWPOB &
HUEM) , KOHTPOMNLHLIM PAcYeTOM BCErfa CNyWMT GanaHCOBaA OUEHKA MCTOMHM-
KOB WX (hOpMUpoBaHuA. EcTecTBeHHOe NuTaHWe WNu BO30GHOBNAEMbIe eCTeCT-
BEHHLIE PECYDPChI MOA3IEMHBIX BOA TPAAWMLMOHHO ONDEAENADTCA ABYMA CNOCO-
6aMu: al nNo paHHbIM HaBMoOAEHWA 38 PDEKWMOM YDPOBHER NOA3IEMHbIX BOA
(T H. Kamerckmi, B.I. Tkawyx, H.H. Eungeman, 11.B. NeGeaes, K.W. Coiues,
B.C. Komanesckwid w ap.): 6) no ruaponorwdieckum AaHHbIM Bel4enAA Nog-
JEMHYIO COCTaBNAKLWYIO M3 nosepxHocTHoro ctoka (B.W. Kyaenm, ©.A, Ma-
kaperko, H.H. Bepwrun, B.C. Kosanesckuid w ap) .

Ana nawBonee rpyBoi clencl peniiMH NMTaHWA NOA3IeMHBIX BOA MCNONe-
IYHOTCA AaHHbIE NO aMNNMTYAAM Ce30HHbIX KonebaHuid YPOBHEW NOoAIeMHbIX
BOA W BoAcOTAa4e Nopoa. Pacyer cpeaHen (M3 Boex uMelowmxca HabniogeHwid no
OAMHOYHBIM CKBaMWMHaM) aMnnNMTYAbl rofoBeIX KonebaHWi YpOBHEA nogaem-
HbIX BOA ﬁhcp BeneTcA no dopmyne

i ] f
ﬁﬁcp F] -l-.ﬂ.hch:-l-,.‘-l-.ﬁhcn# F.ﬂ
Abgy=——-

B — 5

Fi:'hFM

rae .ﬂ.h;p, ﬂ.hzw il .&hgp — CpeAHWE amMnnuTyabl KoneGaHwi ypoBHeW AnA
K&$KAOr0 panoHa ¢ pa3nMyHeIMKM BMAGMW W DE3HOBMOHOCTAMKM pexuma; Fy,
Fa, ..., F, — Nnowaam Takmx paitonos; F.,, — CYMMapHaA NNOWaAL MeCTo-
PO AEHMHA,

Ana Gonee A0CTOBEPHLIX OUEHOK BENHMMWH NWUTAHMA NOA3EMHBIX BOA He-
06X 0AMMO NPOBECTH PaHoHMPOBEHWE YYACTKE MECTOPOXAEH WA NOAIEMHLIX BOA
no BWAEM M DaIHOBMAHOCTAM PEXXUMA NOJICMHBIX BOA, 32TeM M3 YYMTE BHYTPK-
FOAOBOMH PeX WM NOA3eMHbLIX BOA B TYeHHe ABYX-TPEX NeT B Npeaenax KaxAo-
ro u3 BbiAeNeHHbIX PaHOHOB, ONPEAENWTE AMNNMTYAL KoneGaHWid YpOBHE:
NOAIEMHBIX BOJ B HWX C YYeTOM OCODEHHOCTEW rpaHWiIHBIX YCNOBWA W Paccan-
Tarb MWTAHME NOA3EMHbLIX BOA NO KawxAOMY padoHy B OTAENbHOCTW WK ANA

© BCEFO PAAOHA B LENOM, ONPEAENMB CHavala CPEAHEB3BEILCHHYIO NO NNoWaaaM

aMnNnuTYaY.
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Dmﬁmnm“ OUBHKH BENMYMWH CEIOHHOTD NUTaHHWA nNod3emHbIX BOA B 33-
BMUCHMOCTM OT MEHETHYECKHX Pa3NMY KA yCNnoBuid GOpMMUPOBAHHA DEXKMA Noa-
JEMHBIX BOA ANA PE3NMMHBIX BUAOE PEXMME 38KMIOYEETCA B CNEeNyHOLLEM.

1. Apwpewnern BuA pexvma NOAIEMHBIX BOA XIPaKTEPUSYETCA Tem,
4To KonebGaH WA ypPOBHEA rPYHTOBLIX BOA NPWPEYHLIX 30H HAXOAATCA B TECHOM
FABMCHMOCTH OT pEHHM-E ﬂ{}Eﬂ]HHﬂﬂTHHK BOA. an ITOM C NOABEMOM 1|_|I';II-|!:I-BHFI
Boabl B peke (ANA 30H, rAe peKu APeHHPYIOT TPYHTOBLIE BOAb) NPOMCXOAWT
MX NOANOP, B PESYNLTATE Wero pasrpy3ka NOA3IEMHbIX BOA B 3TOT MOMEHT
NpexKpalwaeTcA. |aKum uﬁpaaum TONMbKO ANA NPWUPEYHOro BUAA PEXXMMAE amn-
nuTyaa KoneGaHMil yPOBHA rPYHTOBLIX BOJ B YMCTOM BMAE TOMHO XapaKTepu-
3yeT pasmepbl BOCNONHEHWA 3aNacoB TPYHTOBGLIX BOJA Ha NepHOS MX NUTaHMA,
T. & TONLKO ANA mmmunru nu.ua PH}HHME anA pamma ECTECTBEHHOrO BOC-

Hab o AaBLUMECA aMNNHTY bl mneﬁmwu YPOBHA rPYHTOBLIX BOA.

Bo Bcex ocTanbHbiX chy4anx HeobGXoAWMO yYMTLIBaTk TO, 4TO NPW NoAbeMe
YPOBHA MPYHTOBLIX BOA BO BPEeMA WX MWTaHWA OAHOBPEMEHHO NPOUCXOAMT
YBENUUEHHWE W Pa3MEPOB CTOKAa 3TUX BOA.

2. TeppacoBblit BUA PEXMMaE NOA3EMHbIX BOA XapaKTepH3YETCA CPARHM-
TENLHO ManbimMu KonebaHnAMK ypoBHEH rpyHTOBLIX BOA. JTO CBA3ZAHO C TEM,

4TO PEIEWTEIE B TEIMOBEIX YECTAX TEpPackl HNW JabonovYeHHEIe MOHWKEHWA Bbi-
COKMX MOIUM, 03epa UNKW NPOCTo YHECTKH ¢ BNHIKHM OT NOBEPXHOCTH 3eMNKM
3aneraHuemM YpPOBHA FPYHTOBLIX BOA KakK Bel cTabunuanpyoT KonebaHuA ypose-
HR TDYHTOBLIX BOA 33 CHET NOBLIWEHHOrO B 3THX niacmx HEF‘iﬂJEHHH, a TaKHe
nosepxHocTHoro cBpoca Manwwkoe soasl, Takum 0Bpa3om, y4acTKK C Teppa-
COBbIM BHAOM pE&HMa CXEMaTHIMDYOTCA Kak NNacT-nonoca ¢ NOCTOAHHBIMM
HHI'IDPHMH Ha rpadMuax nnacta. B Takmx YCAOBHAX DEEMH]L-:I OTTOKAa l‘p'g.l'HTﬂ-

BbIX BOJ, CO CTOPOHBI TEPPAC BO BPEMEHM CyLLEeCT BBHHO W3MEHATLCA HE MOT YT,
Kpome Toro, npu Eunbl.unx MOLLHOCTAX Hﬂﬂ.ﬂhﬂﬂﬂnrn mpmnn'ra Koraa amn-

0T MOWHOCTH NOPHIOHTE, PA3MEPBI CTOKA MOTYT ﬁhITI: NPWUHATEI MPAKTHYECKHK
NOCTOAHHbLIM K.

Am Ty 1y KonebaHuK YPOBHA-TPYHTOBLIX BOA B A3HHOM CNy4ae MOXHO
C AOCTATONHOW ANA NPDAKTHYECKMX LENeld TOMHOCTLIO ONPEefeNuTs NPH NOMOLLW
rpacdwyeckoro npuema, npeanoxenwsoro H.H. Bungemarom [1] . lna atoro no
nepuoay cnaga ypoBHA, NPOMCXOAALUErO B YCNOBWAX OTCYTCTBMA NUTAHMWA,
KOrja rpyHTOBbIE BOALI TONLKC PACXOAYIOTCA NOA3EMHBIM CTOKOM, ONpeasens-
ETCA Temn 3Toro cnana. lNpM aToM NpeanonaraeTcA, 4T TEMN NOAIEMHOr o CTO-
Ka CyLWEeCcTBeHHO He nameHuTen. NoatoMy, NpoanaR rpadWyecKu cnal ypoBHA
33 BPEMA NWTEHWMA TPYHTOBbIX BOA Af, onpefenAloT Touky A, A0 KOTOPOA
CHM3MNCA Gbl YPOBEHL MPYHTOBbIX BOA MPWM OTCYTCTBMM WX NuTaHuA (puc.
22, 8}. B pesynbTaTe MCTMHHEA PAEcYeTHAA BENWYWHA AMNNMTYABI NOAbEMA
ypoenAa Ah; oTnuuaetcAa oT dakTHuecKkW HabniofaeBweicA amnnuTyawm Ah Ha
BENWYMHY X, AHANoOrwuHeiM obpasom onNpPenenAlTCA aMNAMTYAbl NOAbLEMOB
YPOBHEA W B ApYrWe NepMOAbl NWTAaHWA TPyHTOBLIX BoA Ahy, Ah,, ..., Ah,,
NOCNE Yero pasMepsl TOA0OBOro BOCNONHENWA 3anacoB rpyHTOBERIX BOA Onpene
nAWTCA No dopmyne

Q= Z (Ahy, Ahy, ..., Ah,) uF, (4.13)
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— wmpxaypeurom {8} Bunax pewusa

t, t, ttytstet;

Puc. 22. Cxessa pacuoTa NUTAHUA FPYHTOBLIX BoA NpM Teppacosom (8) ; cknoxosom (6)

rAe i — HeAOCTaTOK HaChileHWA NOPOA B 30He aspaumw; F — nnowaas pac-
CMaTPMBAEMOro YYaCTKa C AaHHbIM BUAOM PEXWMA FPYHTOBLIX BOA.

3. CknoHOBLIK BMA pexuMa NOAIEMHLIX BOJ XapaxTepuayetcn cnaGoi
CBA3LI0 TPYHTOBLIX BOA € aTMOCOHEPHBIMUK OCafKaMu, KOTODLIE B YCNOBUAX
CHALHO PacuneHeHHOro pensedia PaCXORYIOTCR Ha NOBepXHOCTHLHT cToK, Mlogs-———
eM YPOBHA FPYHTOBbIX BOA CK/IOHOB NPOMCXOAMT B OCHOBHOM 3a CYeT NOATOKA
TRAH3IWTHbIX BOJ CO CTOPOHbL BOAOPA3AENA W WHOrAA 33 CUET PASrPYIKMNOf-

FEMHLIX BOJ M3 MEKNNACTOBLIX BOAOHOCHLIX ropuiIcHTos. B peaynetate nofs-
eMbl W CNaakl YPOBHER FPYHTOBLIX BOA HA CKNOHAaX XOPOWO KOpPennpyloTea
C TaKOBbIMM Ha MEXAYDE4HbIX NPOCTPAHCTBAX WM MNPOMCXOAAT BCNEA 38 HWMM
C onpeaeneHHbiM OTcTasaHmem. Pasrpyaxka rpyHTOBLIX BOA Ha CKNOHax Ocy-
WECTBNAETCA B BHAE MCTOYHWKOB WM CKPbITHIX OY4aroB B TbINOBBIX HacTAX Tep-
pac. B ToM W 8 Apyrom cnyyae ycnoswA hOpMHMPOBaHHMA DEXKUMa FPYHTOBLIX
BOA Ha CKNOHAX MOTYT DbiTe CXEMATHIMDOBAHLI KK NONYOrpaH MMeHHbIA NnacT
C NOCTOAHHBIM HANOPOM Ha HIWKHEA rpaHMue. Beixoa BOAOHOCHOrO FOPH3OHTA
Ha NOBEPXHOCTE NPUBOAMT K TOMY, 4TO NPMW OTCYTCTEBMM NUTIHMA MAET NOCTO-
AHHOE CHWHEH Me YPOBHA rp',r‘HTﬂEblx BOMl, MOAMMHAKILLEECA 3AKOHOMEDHOCTH
TaK HaszblBaemoroe 'HezasumcuMmoro’’ pexuma, ONMCaHHOro yYpaBHeHMen Maie-
Byccuecka ana pexuma pacxopa ucrourmkos Q=053 18~ %ol

YuuTbiBan, 4TO pacxof Nof3emHbIX BOA ONpeAeNAeTCA B OCHOBHOM MOLL-
HOCTBH) BOAOHOCHOTO FOPW3OHTA, a TAKXKE TO, 4TO YKNOH NOTOKAE W dMnbTpa-
UMOHHbIE CBOWCTBa rOpPMIOHTA B NePWOA ero NUTEHWA MEHAITCA HECyYLWecT-
BEHHO; MONHO-NO-aHANOM MKW HANWCATL W ADYT Oe ypaBHeH e

H=Hoe @ f = 1),
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rae 0 — WCKOMAas BenMdMHa PAcXCAOB BOLOHOCHOrO ropu3oHTa Ha moboe
epemA f; Op — M3BECTHOE JHaYeHMe pacxOpa B HabnopaBweecA Bpema Iy,
H — uckomoe NPeBLILLUEHWe MOLWHOCTH BOAOHOCHOrO ropMacHTa B Habnioga-
TeNEHOW CKE®KWHE HAL YPOBHEW PE3rPYy3IKW NOAZEMHIX BOA Ha moboe epemA
t: Hy — nabmopaslieecA NpeBbllUSHME MOLHOCTH BOAOHOCHOINO FOpPHM3aOHTa
38 BPEMA 1y & — KOMDDHHUMEHT KCTOWEH WA ONPeAENABTCA ANA ABHHOTO BORO-
HOCHOTO ropM3OHTa No MoBeim aABym aamepam QfH) w QfHz) npu ty m t;,
NPOM3IBRAEHHBIM B NEPWOA HEIFBHCHMOTO PEXKMME rPYHTOBbLIX BOA.
KoathdmumenT @ MOMHO BeINHCNTWTE NO hopMynam:

i —=in@
PP il = (4. 14)

ty = 1, '

PO i Rl 8 (4. 16)
t, =1t

Hanpumep, nonomeHwa ypoOBHA Ha MOMEHT BPeMEHMW T, COOTBETCTBYIOLWE-
MYy MaKCcHMymy nutaHua fom. puc. 22, 6) npW HanWiKM TONLKO OAHOTO CTOKA,

Guino Gbi pasko H; = Hyl™ @ (t 2 = t3) 4 cnenosarenswo, pacuetHan BenuuuHa

aMnnMTyAL! NoAbeMa ypoBHA Ah =H, ~ H,

MNpuseaeHHbiR NPpUMED pacyeTa NOZBONAEST ONPEASNMTE NHWE MUHHMAaNLHOE
FHAYEHME BENMYMHBI aMNNKUTYAL!, TaK KaK ¢ NOAREMOM YPOBHA Pa3Mepbl CTOKA
TaK¥e poapacraoT. Ana Gonee TOVYHOrO OnNpefeneHuA PacYeTHOM aMNNUTYOb
NOALEMAa YPOBHA HAAO BPEMA NOABEMAE PasfenMTe Ha PABHLIE NDOMEKYTKH
Bpemern. [pu atom vem Gonee apobHo Gyper paabuT 3TOT OTPEIOK, Tem TON-
Hee ﬁ'.rlE'r I pesynbTar. DAHHH:G ANA NPAKTH4ECK KX ueneH ACCTATONHO BbLIAENHTL

AKLLE ‘I!‘Thtﬂ! OTpe3IKa BFIHBME'HH H PEE‘IHTH'I'I- ANA KEXAOrO M3 HAX GMNNUTYAY

muem yrpnmn .f:.h; [m pnc. 22 ﬂ Cwmapnm BENWYMHA aMNAUTY AL,

Ah =Ah, + Ahy + Ahy + AR,

MNK NpH GoneLUesM YKHCNe OTpe3KoB BpeMenn Ah =Z (Ah, Ah,, ..., Ah,), rae
I:lhl =ﬁ1 i H,a'ﬂ'* T f,]':
Ahy = hy —hye @ 8= b

l':lha =h3 o hze-:l.h‘i — l.’,,.'!;
, -alt, —t,)
Ahy =hy — hae ; ¢ HT.A
Bee oBoanaseH A ACHLE W3 puc. 22, 6.
4. MexaypeuyHol @ BHA DEXMUMA NOA3eMHBIX BOA X8DAKTEPHIYETCA TEC-
HOlt CBA3LI KoneGaHWi YPOBHA FPYHTOBLIX BOA C aTMOCHEPHBIMKM OCaAKaMM,
_Ycnoeua GOPMHDOBEHKMA PENMME rnyummx Boa Mﬂt{ﬂ'ﬂll‘mhﬂi npocTpaHCcTe
MOryT GbiTh cxematuaupoBasl Kak “HeorpaHmieHHblR nnact”. Mpwu pasHomep-
HOM MMTaHMKU TPYHTOBLIX BOA (4TO MOMET BbiTh NPUHATO NPW CPABHWUTEMNLHO
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OAHOPOAHOM TEONOTMMECKOM CTPOEHMM YHBCTKA MILICKAHWA W HeBonsMX KO-
nebanmax rnyGuH 3aneraMua rpyHTOBRIX BOA) NOABLEM YPOBHA 3THX BOA BO
BPEMA MX MUTAHWA NPOMCXOAMT NPaKTHYECKW NapanneNsHo NepBOHaYaNbLHLIM
YPOBHAM. ¥ KNOHE MOBERXHOCTH TPYHTOBEIX _Bﬂ,lf B MOMEHT np.lt‘hmn YpPOBHA
NPAKTHYECKH HE MIMEHAWTCA MNM MIMEHAOTCA KpaiHe Mano. YYyuTelBaA, 4TO
hHUNLTPALMOHHBIE CEOMCTRA BOAOHOCHOTD FOPW3OHTA B 3TOT MOMENHT TaKOKe Cy-
WECTBEHHO He MeHRIOTCA, CTAHOBWMTCA NMOHATHBIM, YTO Pa3sMEpbl MNOAIEMHOIO
CTOKA B TAKHX YCNOBMAX NPAKTHYECKH NPAMO NPONOPUMOHANBHBI H3MEH EHHAM
MOLWHOCTH BOAOHOCHOMO FOPK3IOHTa M 3aBMCAT NMlk OT Hee. B cooTeeTcTBMM C
3TM, ONPEAENHB B NEPHOA OTCYTCTBMA NWTaHMA pasmep (unu TeMn) nopaem-
fiy=ha Wy + ks
;'- nPu CPeaHeR MOWHOCTH A, =—?——' ANA BEHHOro
1

HOrFo CTOKaE KakK

NepMoAa, MOXKHO 3aTeM ONp eaeNATE M3MEHEHMA Pa3MEeDOB CTOKa nPpu Niobom no-
NOMEHHH YPOBHA NOAIEMHBIX BOA (N0 NPAMOK 3aBMCUMOCTH BENKYMHBLI CTOKA B
METpax OT cpelHel MOLLHOCTH BOAOHOCHOMO ropKaoKTa 3a niobon Apyro# npo-
MEKYTOK Bpemedu). Amnnutyia koneGaHuii ypoeHA rpyHToBRIX BOA Ah Ana
MEKAYpEYHOro Buaa pekuma (cm. puc. 22, 8) moxkeT GbiTe ONpeAencHa NO

(hy = hy) (hy +h,) AL,
dopmyne: Ah =2 + X, rpe X = ——-————

b —+-hg)-ary
Onplegenue, Takum obGpazom, amnnuTyasl kKonebaHui ypoBHEN rPYHTOBLIX
BOJA M 3HBA BOAOOTAdYY (HEAOCTATOK HACHLILLEHWA) NOPOL, MOMHO PACCYMTATL
paaMepel MUTAHMA MNK BOCNONHEHMA NOAZeMHbIX BOA. AHANOT HYHBIM 0Opazom
(h, = h,)
onpenenMe Temn cnafla ypoeHei ﬂ: : 38 KAKOW-TO NDOMEBKYTOK BDE-
tl-
MeHu Af;, MOXHO ONPEnenuTL W CPEAHIo BenwyWHYy TOA0BOTO CTOKA Nno

thopmyne

- p Ll
y = :_('h‘l_'_h'r‘_h TP ToAT +
Aty th, + h,)

3HaA BeNWYMHY TOACBOro NUTaHMA X, MOXHO NO PasHOCTH NPpUBNDKEHHD
OUEHUTL M WCRapeHWe C NOBEPXHOCTH rpyHTOBRIX BOA E=X -~ Y.

YKasaHHsle Npuembl NDHUMEHMMBI ANA TPYHTOBLIX BOA, TAe obnacTu pac-
NPOCTPAHEHHMA W NMTAHKA NOA3IeMHBIX Boa coenafawT, MonyverHbie BeNKi Mt
aMNNMTYA NO NepHoOAaM OTpaHMieHHbIX BO BpemeHn HabnwaeHWA NPUBOAATCA
3ATEM K WCKOMBIM MHOTOMETHMM M3NOWEHHbIM Bbilwe cnocobom, B Gonee
CNOMHBIX YCNOBHAX OueHka GanaHca NOAZEMHLIX BOJA MOMWET OCYLUECTBAATLCA
Ha OCHORE MMAPOAMHAMMHYECKOro aHanu3a KonebaH i ypOBRHER NOA3ZEMHLIX BOA
NO CEPMM CKBAKKH, PACNONOKeHHEIX no npodunAm (no notoky) Mnk KoHeep-
Tamu, MeToael Takoro aHanu3a paspabateiBanwcs L H, Kamenckum, AB, JNe-
Bepeswim, M.A. KuceneseiM M WupoKo oceeweHsl B nutepaType [17, 20, 23
map.].

Wayyenue ecTecTBeHHOro BOCNONHEHMA NOA3EMHBLIX BOA NO TMAPONOT MYEC-
KWM ABHHEIM NO3IBONAET ONPEAEnWTsE CYMMAapHYIo PasrpyIKy noAiemHeiX BOA
B PeKH. YCNOBHOCTE OTHECEHMA 3TON PAIrPy3KM K eCTECTBEHHBIM pecypcam
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NOCTynneHue Bofikl B BOADHOCHLIH FOPHIOHT B rOAOBOM paspese, 3aKnNyaeTca
B cneaywollem: a) 3/eck HE YYMTLIBAETCA MCMapeHue C NOBEPXHOCTH MDA3em-
HbIX BOAl, KOTOPOR B NPOUECCE IKCNAYATAUMM MOXNET BbiTh CHATO, W NUTaHWe
NOASeMHbIX BO/A 38 CYET 3TOr0 YBenwiuTheA: 6) pasrpyiaka nof3emHsix BOA B
peKH OCYLLECTBNABTCA KaK M3 NPOAYKTHBHbLIX, -TAK W HENPOAYKTHBHLIX BOAO-
HOCHEIX FrOPHIOHTOR, KOTOPLIE NPaKTHYeCKKM He ByAyT y4acTpoBaT, B BOCNON-
HEHWM 38NACOEB NOA3EMHBIX BOA.

TEM HE MéHee Ha OCHOBE aHanW3a riaponorMyeCKmMX AaHHbBIX MOXHD 0OC-
TaTOYHO peantHO OUEHUTH CYMMAapHOe BOCNONHEHUE NOAIEMHLIX BOA M NOaTo-
MY A3HHbBIA METOA WMDOKO NPWMeEHAETCA ANA Takux uenehd. B Tex cnyvaax,
KOFA8 ANA ONPedeneHHs ecTeCTBEHHLIX PECYpPCOB MNOAIEMHEIX BOJ AOCTAaTOVHO
3HaTh NUlle CPEeQHerOA0BbIe XapaKTepUCTUKK NOAIBMHOr0 CTOKA, BENWYHHBI
NOAIEMHOr0 CTOKA OUEHMBaOTCA NpwhninKeH HO Ha OCHOBE pacYyNeHeH A ruapo-
rpacda pex ¢ yYeToOM Npoueccos Beperosoro perynupoBaHuA,

3710 AenaeTcA ANA BOAOHOCHBIX rOPH3OHTOB, MMEIDLLMX TECHYIO rMApaBNu-
YeCKyH CBA3ZL C pexol. [nA BOJOHOCHBIX ropw3IOHTOR, rUAPaBNUYECKHA He
CBA3aHHLIX ¢ PEKOR, T. € NOBEAEHWE YPOBHA KOTOPbLIX HE 3aBUCHT OT CTOKA
PEKM, PAITPY3Ka NOA3eMHbIX BOA B NePHOA NaBOAKA He NPeKPaLLAETCR, 3, Haoho-
poT, YBENWIHBAETCA, TaK KAK NMTaHWME NOA3Z&MHLIX BOA B 3TO BPEMA BO3pac-
Taer. Paarpyaka noazeMubiX BOA B PeKy B 3TOM CNyYae BLIALNAETCA NO MeCA-
uaMm nyTem yYEenWYeHHWA MHHMMAaNLHOrg MedeHHOoOro 3MMHEra pacxoaa FIEHH q
nponopuMoHansHo KoadibuumeHTam K, XaDaKTEpHIYIOLNAM OTHOWEHWE THNWY-
HOro WNW OCHOBHOrO ANA paccMaTpueaemoro GacceiHa cpenHeMeCAYHOrO Ae-
Buta Q; K MWIMaNEHOMY B FOAY CPEAHEMECAYHOMY AEOWTY 3TOFO Xe MCTDN-
HWKa ﬂ,.,.,;,,. Toraa Kyin = Q0 = 1; K, = Q)/Qp;n K)=0))/Qpin -

K1 =05 118 min-=1. .-l'ﬂ.l’-‘..a+._ﬂu,....,._ﬂx.l.l.-:_ﬂﬂﬂqﬂﬂucmmue..ﬂ.EﬁHtH..w:,':-.
ToNHMKA. Ton0BOKM NOA3eMHbIA CTOK, Takum 00pa3om, oueHMBaETcA no gop-
MYynNe

Mpu pasrpyake B peky paznuuHbIX BOAOHOCHBIX ropuacHroR (ruapaenw-
YECKW CBA3ZAHHLIX M HE CBA3AHMBIX C PEKO#, 8 TaKOKe HanopHsiX Boa) rvapo-
rpadh pexW, KaK W3IBECTHO, PECYNEHAETCA COOTBETCTEEHHO Ha TPW wacTW. Ona
MECTOPOXABHMA NOAIEMHBIX BOA, PACNONCHEHHBIX B AONWHEX TPEH3WUTHLIX
peK, BeIXOAALMX 38 NPefenbi M3YYIeMOn TEDPWTOPMK, PA3rpy3Ka NOAIEMHBIX
BOA OUSHMWBAESTCA NO PAa3HOCTH packogos, 3aMmepeHHbIX MEXAY ABYMA CTBOpS-
MW Ha BXOAE B PAAWOH M HA BbLIXOAE W3 HEro B NePHOdbl OTCYTCTEBMA OCAAKOB.
Mpu HEBOIMOMHOCTA OUEHMTL CYMMAapPHLIK POAHMKOBLIA CTOK B NpEaenax
scero sopocBopHoro BacceitHa, U Tem Bonee MaYYUTE Bro PEXKMM, MOXHO Npub-
NHUAHEHHO OUBHMTE MIMEHMWMBOCTE NOAISMHOINO CTOKA BO BPEMEHMW N0 AAHHLIM
HabmogeHwd 33 PEOKHMOM YPOBHER rpyHTOBbIX BOO WANW POAHHMKOB 33 npeje-
NaMM 30HBI NOANOPa pekn. fina 3Toro AaHHeIE MUHUMYM MO 1BYM-TpEM CKBa-
WHMHEM KHNK ﬂﬂﬂHijI{EM NPeACTaBNAIOTCA B HOPMKPOBAHHOM BWAE (B NpoLEH-
Tax ofecne4eHHOCTH) ¥ YCPEAHAIOTCA NO KaXAOMY rody 8 otaensHocTw. Mpu-

—Mep TEKOW NONYYEHHOR 8 WTore yepeanerwn obobuicHHoR pervoHansHoR Xa-———————
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Puc. 23. Cxemsl OnpaaeneHw BHYTPWIOROSOND PEXMMAE NOAIBMHOIO CTOKE RO AMHHLIM

HABNIOASHHA 33 PEXKHMOM YROEBHER NOAGMHEIX BOA W PRCXOMOB PExM (Ha NpAMepE Gac-
ceitva p. MegeoHica)

3 — ofoBuenHan (B npouerTax oGECNEUEHHOCTH] XAPAKTEPMCTHHE PEXKUMA YDOBHER NOA-
3eMHBIX BOA B Gatceline; 6 — CXEMAa COOTHOWWEHMA pexuma pacxofos pexd (1)) w ypoe-
weil noaseMHeIX BoA (1); @ — conocTaanesue pewuma nosepxsoctvoro (1) w nonsemuo-
ro {2) croxos

PAKTEPUCTHKK DEBXKUMA NOA3eMHLIX BoA ANA Bacceitna p. Meaeenka, Bwsinon-
HEHHLIW MO PAAY CKBaM KK, NpuBeaed Ha puc. 23, 8. Mo nepwony HesaBUCHUMOro
cnafa ypoBHEH BOAbI B CKBAMHHAX MNW AeGUTa POAHMKOB, 3 TaKHKe NoBepx-
HOCTHOrO CTOKA B CAMOM MaNoBOAHOM rOAY, KOrfa pacxof PEeKu 3aseflomMo
MKW B NOAABNAIOWEH CBOEH Y3CTH ONPEAENAERTCA TONLKO Pasrpy3Koi noazem-
Hb1X BOA, OUEBHHBABTCA YALNBHLIA NOAIEMHBIA CTOK. B npuBeaeHHoM hpuMepe
{cm. puc. 23, 6) WameHeswo pacxoAa pex (AQ) COOTBETCTBYET MIMeHeHMe
yYpOBHe#l Boasl B ckBawmiax AN, aeipamerHeIX B npoueHTax o6eCcneyeHHOCTH:

ﬂ': — i —— e v W s " [".16}
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rae Qy,, Qp,i— PacxoAnl PeKkd Ha ABA OTDE3KA BPEMEHK £ W I3 NEPUOAA Hesa-
BUCUMOro-cnana; iy u h; — HameHeHuA YPOBHER NOAIEMHBIX BOA, BbIpaMeH-
HEl@ B NPOUeHTax 06ecNeMEHHOCTH, OnpedennemMsie No rpanKy ANA Tex Xxe OT-
PE3KOB BDEMEHMW I M I3,

3HaA eAMHMUY MIMEHEHMA PaCXOAa PEKH HA EAMHMULY MIMEHEHWA YPOBHEH
NOAZEMHBLIX BOA B NPOUEHTAX W PEKiM YPOBHEH 3a roa Mnu muoronetue (rax-
e B MPoueHTax), MOMHO PacCyuTaTe MIMEHEHMe NOA3EMHOro croka (cm.
puc. 23, 8) no dopmyne: Q;= Q. ;, + Ahf, rae Q,;, — MUHUMAENLHLIA Me-
MeHHbIA pacxop pexu; Ah; — amnnuryaa koneGaHKA YPOBHA NOAIEMHBIX BOA
B NPOUEHTAX ANH KAOKAOrO MeCRUA MO OTHOWEHMO K A ...

AHANOT M4HBIM 06PazOM MONKHO OUEHWTL HIMEHYWBOCTL NOAIBMHOMO CTOKE
no po&XUMYy POAHWKOB, BLIPBKEHHOMY TAKOKe B NpOUeHTEX obecneyeHHOCTH,

MNK NO A3HHBIM OAHOBDEMEHHO W YPOBHEN NOA3IeMHLIX BOA, M AeBUTOB MCTON-
HHKOB,

BuinonseHusie Takum cnocoboM OUBHIKK CE30HHOM M MHOrONETHeH HaMen-
4MBOCTH MOA3IEMHOro cTOKa Nokasanw [19], uTo W B MeKeHs BO MHOM HE roAbI
NOBEPXHOCTHBIA CTOK COCTOMT K&K M3 COBCTBEHHO NOBEPXHOCTHOrD, TaK U M3
NOA3EMHOro CTOKOB, 3TO NOATEEDNAAETCA W WIOTONMHBIMMW WCCNEAOBAHHAMM.
Tak, A. Xepman u B. Cruxnep (®PI), mayvan pexum cTabunsHeIX M30TONOB

H® #0'% B NosepxHOCTHBIX M NOAIEMHLIX BOAAX ‘OAHOrO W3 Gacceitmos b asa-
PUM, YCTIHOBMNK, YTO HE TONLKO B MEXEHL, HO M B NEPMOALI NABOAKOE NOBBDX-
ROCTHBIA CTOK B 3HaYMTENbHOW Mepe ONpPefeNAETCA PaIrpyIxoil NOA3eMHbIX
BoA. Taxum oBpasom, TPaULMOHHBIE HE CEroaHA NPECTABNEHNA O hOpPMUpO-
BaH MM "NOBEPXHOCTHOrO CTOKE B pAAe CMyiaes fonMHbl DbiTe MEPECMOTDEHRI,

OueHeHHsIe TEM MK WHBIM 06paI0M O6beMel NOAIEMHOrD CTOKA XapaKTe-
PHIYIOT PaarpysKy NoAZemMHeIX BOA € NNOWIAAM BCEro BOpOCEODA peyHoro Gac-
CEMHE Bbille MIMEDAEMOro BOAOMEPHOro cTeopa Ha pexe. MNoatomy e Uenax
YAOBCTBE CPABHEHMA TEPPUTOPMWA 3TOT CTOK OBLINHO NEPECYUTHIBARTCA B MOAY-

nW MKW KO3DDMUMENTE NOA3eMHOro ctoxa. Moayne noasemnoro ctoka M
BbIPDKAET PAacXOA NOAIEMHOrO cToka ¢ 1 kM’ nnowaan (8 n/c km?): M, =

1000 « Q
n
. e ety KO HMUMEHT NOA3eMHOro croka K, — OTHOWEHWE
Fe+ 315+ 10 b " :
o6bema rogoBOro NOR3IEMHOrO cTOKa Kk oOwemy roAoBeix ocagkos K, =
Q
=—- =+ 100 %.
X

Moaynu noasemuoro cToxa MCMONE3YIOTCA NPM YCTEHOBNEHHON NNoWaAW
MECTOPOMAEHWA ANA OLleHKW ECTECTBEHHLIX €70 DECYPCOB, a TAKMKE ChyXar
KPUTEDMUEM ANA COMOCTaBNEHUMA C ADYr UMK Pa3BEASHHBLIMA MECTODOHASH MAMM-
aHanor aMmu Npu oHOCHOBAHWKM BOIMOMHOCTH NOMNYYEH KA TeX WK WHLIX 3aNacos
NOA3IEMHBIX BOA,

Ana onpefeneHnA BENWYHH ECTECTBEHHBLIX PECYPCOB NMOAIEMHBIX BOA 3a-
A3aHHOW oBecnevyeHHOCTH HeoBXOAWMO MNW BHIGHPATL ANA PacuneHeHMA rUapo-
rpaa rog coOTBeTCTBYHOWEHA OBECNEYEHHOCTH, MNW NONYYEHHLIE NO KOHKDET-
HbiM ABYM rofam HabmogeHwd BenwuwHel NOA3eMHOro croxka (B obnemuom
WAKM MOAYNLHOM EBbip@KeHnM) HeoBX0AMMO MOPEeCcYUTRIBATE HA rOf WCKOMOWN

OBEeCNeYeHHOCTH peKOMeHA0BaHHBIM BbilUE CNocoBoMm.
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B paitoHax, rae noBepXHOCTHLIA CTOK NpPaKTHYECKM OoTeyTCTRYeT (KapTC,
nagoBbie NNETO), MHPUNLTPALMOHHOE NUTAHME B OTNOXKEHMAX, HE COABPMALLMX
xnopuaos, Moxer Geite, no A. llonnepy, onpegeneHo NO COOTHOLLEH MK KOH-
UBHTPAUWH XNOpda 8 NOAIEMABIX BOAAX W atmochepHsix ocankos [44] :Wip=
= Clpfﬂln, rae W — uHduneTpaumOHHOR NUTEHKME, O — KONwMecTso atmocdep-
HbIX OCaAKOB: 'CIF‘ Cl, — koHieHTpauwn xnopa 8 aTMocgepHbix OCaAKEX
¥ B NOAZEMHBLIX BOAAX.

Ecnu copepxanune xnopa 8 armochepHeix OCaiKax WIMEHYMBO W MHEDLMOH-
HOCTe BOAOHOCHOrO roOpvIOHTE BENMKA (T. e, pacxofl NOTOKA NOA3eMHBIX BOA
MHTErpUPyET OCAlKK 33 ANWTENLHBIA Nepwoa), To Cl, ouenusasTcA No cepum

Clhip, +Clyp, +...+Clpp,

poxaei p;, 1. e..Cl 5= — : -~ :
Py *Py +.. 4D,

OLUEHKA rMOPOTEONOrMYECKMX NAPAMETPOB NO AAHHLIM HABNIAEHWA
JA PEXMMOM NOAIEMHBIX BOS

Onpeaenenie ryuapoOreOnNOrMNecKMX naEpaMeTpos Ha NOMCKOBO-Pa3Beou-
HbIX CTAAMAX W NPW PErHOHENBHBIX WCCNEACBEHMAX NPOMIBOAWTCA NpeumMy-
LECTBEHHO HE OCHOBE ONMTHO-DKNLTPaYMOHKBIX Pabor. [oCTOMHCTBOM TaKMKX

paboT AENAETCA BOZMOMHOCTL B yChoBwAX, NpubnmmeHHbIX K Byaywen axe-
NNyaTauuM, pewuTs Cpasy pAA HeoBXOoAWMBIX 380849 — ONPEAENUTE OCHOBHBLIE
PaCYeTHbIE NaPaMeTPbl, YCTAHOBWTE BAMAHWE FPEHWML NNACTOB, OUEHWTE BO3-
MOMHYIO H3MEHYMBOCTE KEYECTEE NOAIEMHBLIX BOA B NPOLECCE UX IKCNRYaTa-
UMM, OUEHWTL IMNMPUYIECKH BOIMOMHYIO NPOMIBOAUTENLHOCTE CKBANKMH M T. A.
OaHEKO BOIMOMHOCTM 3TOrO BWAA MWADOTeONOTWYECKHX WMCCNEAOBaHMN TOWE
_OrpaHyedesl nNpexae BCerd ¥Mi-ja orpaHHeHHOCTH WX NROACMKHT ENBHOCTH.
Mosromy ONbITHLIE PaGOTLl CNEAYET AONONHATE BHANMIOM AIHHBIX PENMMA
NOA3IEMHBIX BOA W B TOM YMCNE B NNaHe KOPPEKTYD KNKM NOMyYeH MA PaCYSTHbIX

napameTpoB. OcoberHo NEpCcneKTHBHBI OLUBHKH NbE30- WK YPOBHENPOBOAHOC-
TH NNECTOB NO AsHHbIM Habniogedmid 3a nepepacnpeflensHMem HANOpOB B
BOAOHOCHOM rOpMIOHTE NOA BNUAHWEM NaBOAKOE MNM Yepez GapOMETpMMec-
Ky10 athheK THBHOCTE NNECTOB, T. B, NO AGHHLIM HAGNOABHWIA 38 PEXUMOM YPOB-
HEH NOA3ZeMHbIX BOA W atmocdepHoro aaenedwA. CylMocTs NOCneaHero AB-
NeHnA CBOAMTCA K TOMY, YTO C yBENMYEeHWeM aTMOCHEPHOr0 AaBNEHUA YPOBHMH
BOAbl B CKBEKUHAX W AeDWTLI WCTOMHHKOB CHWHEKTCA, @ C YMeHblleHHem —
NOBLIWATCR. ¥ Ka38HHBIE MIMEHEHWA CBA3LIBAIOTCA C YNPYrWMK CBOHCTBAMM
BOAbI M NNACTA, TAK KAK yBENwdeHue AaBNEHUA HA BOAOHOCHBIW ropusonT AP
NPUBOAKT K CHKATMIO NOAIEMHBIX BOA W NOPOA, B pesynbTaTe Yero YpPoBHMK Nnoa-
IEMHBIX BOA CHIDKMOTCA W, KAK CREACTEBME IFOro, YMEHLLWAHTCA AeDUTbl Me-
TOYHHKOB, TaK KaK OHM NPAMO NPONOPUWOHANLHLI MOLWHOCTAM BOAOHOCHOrD
ropM3onTa.

OrHowenve mameHeHwd ypoBHA NoAzemueiX soa AH, BhizBanHOe COOTBET-
CTEBYHOWHMH HIMeHeHMAMK aTmOchepHoro aasnedmA AP, ecTe GapomeTpuyec:

AHY
Kan - pheK THEHOCTE ﬁ--w*a:*— -, TRE Y — ofsemMHABIH BEC MOAIENMHEIX BOA,

paBHbii AnA npecHeix goa 1 riem’.
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Bapomerpwieckan e TMBHOCTE ANA Pa3niHHbIX NAACTO8 MIMEPRETCR
senumHamu 0,2—0,8 1 mMoMmeT paccCMaTpUBETLCA KAK TWAPOreonor MecKmin
NaPaMETD BOAOHOCHOrD rOPM3OHTE, XapaxKTepHIYWILMA YNPyrue CBOWETBA |
ITOro rOPHIOHTE W CTENEHL UIONAUMK era oT atmocdeps:, Mepwdanveckae ero
OnpefeneH e MOXET CNYMMUTE KDHUTEOUEM YXYALUBHKMA PEIKUMKM CKBAKMUHLI HA
MIMEHEHWA HANOPDB B ropv3IoHTE 38 cyeT 3apactaHuAa cunetpa. Onpepene-
Hue Bapomerpuveckoin 3bdexKTUBHOCTM Q38T BOIMOMHOCTE MONYYHMTE rHAPO-
reanorMYecKne napamMerpbl, HenoCDROCTEEHHO BXOARILWE B rWADOre0NOr Wi ec-
Kue pacyeTsl (Ko3POHUMENT yNPYroeMKOCTH BOAOHOCHOrO NNacra, Koaddu-
UMEHT Mee3onpoeoaHocTH). Mpeanonoxum, 4TO gaBneHne rnependeTcA PaBHo-
MEDWO HE BCE NNACTEI M JAKTIOYEHHBIE B HAX BOLOHOCHLIE TOPH3OATEI. B 3aBM-
CHMOCTH OT 3HaKa WIMEHEHMA AaBNeHMA BOAOHOCHBIE FOPHAOHTEI COHHMATCA

rOpHICHTANBHOrO NepeMellleHMA YauLTHl BOoAkl B BOAOHOCHOM rOpHMIOHTE NOA
BOIACHCTEMEM 3TMX MAIMEHEHMIA HE NPOMCXoauT. MaMeHenuwa obvema BOAb
mr° Ah B CKB@KWHE B 3TOM CNy4y8e MOryT GbiTh BLI3BaHLI CHATHEM BOAbI W
nopoa B 3NEMEHTAPHOM cronGue nnowiaasio 7r:. Bo Bcex NOCNeAyIOWMX
pPacyeTax MOMHO ONEPHMPOBATE NMWEL NHHEAHBIMM eAMHMUAMKM MIMEBpEHMA
atmocthepHoro aasnedwa AP u HANoOPa BOAOHOCHOrO rapuszoHTa Ah, atHeced-

T HBIX K eAWHHLE TNOWAAW.
B obwem evae wamedHenwn ob6vema AV u yposHR Boasl Ah B CKBamuHe
nop BAMAHWEM aTMOCHEPHOro AGBNEHHA BLIPDKMOTCA hopMynamm;

AV=n Ah= [, (hPH+ nrta) + B, (nrim) ] Ap;

Ah= [, (H +ma) +B,m)] Ap,

raer — papuyc ckeaximbr;- B, u B, — Ko uumMeHTL! YNPYroemMKoCTH Boak! M
nnacTa (ckensTa nopoa BofAoHocHoro ropiaonts) ; H — eeicota cronba sogpl B
CKBEMMWHE; 0 — NOPWCTOCTs MNACTa; /M— MOLWMHOCTE BOAOHOCHOrO MOPMUIOHTA.

McxopA M3 paBHOMEPDHOR nepefaYyM AABNEHWA HA BECh BOACHOCHBIW ropw-
aont, 4. [xexob Bwisen cnepyiowyto dopmyny ANA BbipaxeHnA GapomeTpu-
YeCKOW SEKTUBHOCTH:

E
o ORI (4, 17)

nE'-l-E“,

rae E, = 1/, — moOayNs YNPyroro CXKaTHA NNacTa WNW Ckenera nopoa BOAC-
HOCHOro ropuaoHtad; £, =1/8,, — MOAYNL ynpyroro Cxatua Bofsl.

Onpeaenue no AaHHBIM PeMMMHBIX Habmoaesuid GapomeTpHMECKYD ah-
$EeKTHBHOCTE W 3IHAA MOAYNL YNPYroro CXKaTwA BOAb! E .. W3 ypapHenun
(4.17) MOMHO ONPEAENTE MORYNb YAPYrOro CHAaTHA CKENeTa NOpoA BOAOHOC:
HOrQ ropH3oHTa

8y {4.18)
a (1= 8)

E,=
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a 3atem KO3(pULMENTE YNPYrOEMKOCTH BOAOHOCHOrO ropuaonTa §* v ynpy-
rOW BOACOTAAYM nnacta u* =G*m

- i} 1 a
=l g ]
W
3Han koadduuredt duneTpaur & W KoMbOUUMEHT YNPYrOEMKOCTH
nnacra §*, mowHo onpegenuTs KopbhUuMeHT NbE30NPOBOAHOCTH

MHOroYMCHREHHBIE ONPEAENEHMA NOKA3ILIBAKT, YTO NONYYEHHBIW TaKWm

cnocobom KoahPUUHMEHT NLe30ONPOBOAHOCTA B MI0NWPOBaHHLIX NAACTaxX XOpo-
WO CONOCTABNAETCA C NONYYEHHLIM RO ONbITHBIM OTKauKaM. Tam Xe, rae ume-
ET MECTO NepeTexaHne, KoMphuuMeHT NLEIONPOBOAHOCTH OKaakIBaeTCA 60/b-
We, a ynpyraAn BOAOOTAEYa MEHbLUE, YeMm NO OnbiTHbIM pabortam. Moatomy
TAKOE CONOCTABNEHUE MOMKET CNYHMTE KDUTEDHEM ANA OUBHKW rPaHHYHLIX YC-
noswi, 8 KoTopeix Gyaer paborare sogozabop. ToyHOCTL oueHoK 8 U U* no

— Gapomerpuueckol DPeKTUBHOCTH, NDKE ECNW IBNATLCA TAONMYHBIMM 3Haue-

HUAMM NOPUCTOCTH, KOTOPGLIE ANA ONPeaeneHHbIX TWNOB NOPOA BapLHPYOT
8 HEIHAYUTENbHBIX NPEAENaX, OKa3blBAETCA ADCTATOMHO BbICOK O,
AnA ycranosnedua GapomeTpwveckod ahdeKTHBHOCTH BOAOHOCHOrO ro-
PU3IOHTa HeoBxogumo, utobel HabnwaarensHbie CKBIMMHBl Beinu cHabMeHb!
camonucuam . [laxe B arom cnyyae He BCEraa C AOCTATOYHOMW TOYHOCTBH) MOX-
HD YNOBWTh HAYEN0 MIMEHEHWA B PeKMME YPOBHA NMOAIEMHBIX BOA NO NMMHMS-
_ _pasMme, CBA3GHHLIX C HAYanoM_M3MeHeHud_aTMochepHOro. Aasnedua no Gapor-.
pamme. Moaromy ANA WCKNOYEHHA CNYYEMHOCTEN BCE AIMEDEHHBLIE HIMEHEHMA
YPOBHEH OT MIMeHEeHWH AaBJIEHMA HAHOCARTCA Ha rpatuiwu ceasu Ak = f{Ap),

YCPeAHAKTCA NPAMOM, N0 KOTOPOW BenwinHa B onpeaenAeTcR KaK TaHreMc
Yrna 3TOW NDAMOMN.

Onpepenesne pacyerHbiX NapaMeTPOB NG CKOPOCTAM Pa3BUTMA NOANOPa
B 30Hé BMMAHWMA NaBofkoe paccMarpueanoce H.H. Buxpemanom, N.B. NeGe-
aesbim, MNM.A, Kucenesbim, B.M.=lllectakoBsimM v Ap. IT0T MeToA NO3BONAET
OlEHWTE NapaMeTphl ANA OTAENbHLIX YYACTKOB OT CEMEHUA K CEYBHUD MEXAy
HaDMOfaTeNbHBIMKA CKBEDKHMHAMHK KM WMIYYWTL TEM CaMbiM QUNBETPEWHOHHYID
HEOAHOPOAHOCTL nnactos, Kpome toro, oH no3sonAeT onpefenutTh oBoBLeH:
Hbl@ napameTpel ARA Hawbonee pa3enThiX B AONHHEX peK CRORHbIX CNOMCTHIX
TONUW, B YCNOBUAX, BNMIKKUX K pacyeTHeIM {paaBuTwe NOANOPA U NOATONNEHKA
OT PEK WNWM BOAOXPaHMNWW, GUNbTPaUMA K BOAO3ABOPHBIM CxBawMHaM) .

AnA onpepeneHKA pacyeTHsIX NapamMeTPOB NPM CPABHMTENEHO OAHOPOAHOM
CTPOEHMW AOCTATONHO WMETE Ha y4acTKe BOaO3abopa oawH-nBa cTBOpa CKBa-
WHH NEPNEHAMKYNADHBIX K peKe C MUHMMYM ABYMA CKBAXMHAMM B CTBOPE —
cks. 1 y pexy unv 86nu3n BOAbI B8 NaBOAOK, @ CKB. 2 — HA PACCTOAHMMA X OT
nepBoi. Pacuer ypoede- unu neesonpoeogHoctd, no B.M. Wllecraxosy, ecnm
CKOPOCTL NOABEMA YPOBHA B rPaHWYHOM MNbEIOMETPE COXDAHAETCA NPHUMEPHO
NOCTOAHHOW, MOMHO NPOBECTH NO YPaBHEH WO
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AH

] = Jh."
=g —/n erfc
aAM, A
F 4 x
rae :"n ===, 0TKYy0a § =————;  — BEpE&MA, 33 KOTOPO NPOMIDLLMNA
2+ at & 23

MameHennn B ypoeHAax B ¢ke, 1 Ha AH,, a B ckB. 2 — Ha AH; |oT Hayana 3z
METHOrD MOABLEMA WNW CNafa yPOBHER B rPaHWMHOM Nbe30MeTpe B CkB. 2).

BpemA t Myywe BCEro HayaTs OTCYMTLIBATL OT HAYENE IAMETHOTO NOABEMA
YDOBHA BOARI B MPaHMYHOM NLEIOMETPE W A0 NMWUKA NOALEMA YDOBHA B Hem,

AH
3Hayenma Iﬂ.=f{T;l-—] ONPEASNAIOTCA NO BENHYMHE OTHOWEHWA,
L

AH,/AH, 1 09 08 07 06 05 04 03 02 01
A 0 0,055 0,115 0,18 0,26 0,35 0,44 0,67 0,71 0,95
MNpuHWMaA BO BHUMAENMKE, YTO BOAOOTAXYE ANMHOBMENLHLIX OTNOMEHWR W3-

mennercA ot 0,1 go 0,25, onpeaenne yPOBHENPOBOAHOCTE, MOMHO H2RTH BOAG-
NPOBOAUMOCTE OTROMBHKA T = Hr,:p = g, @ aHaA No RaHHLIM BypeHuA MOow-

HOCTH OTAOMEH Wi, ONDRLENAT

Mo BaaumoceAaaw xoneBaHWid ypOBHER NOA3IEMHLIX BOA W YPOBHA MODA
BO BPEMA NPUNWBOB W OTNHBOB MoXKeT BbiTe ONpelensd kKOSMPULMEHT Nbe3o-
npoBoAHOCTM, PacnpocTpaHenwe 3aKOHOMEDPHBIX U MPBKTUYECKW DABHBLIX MO
BEMMMMHE FAPMOH MHeCKIX KoneGanuii NbEIOMETPUYECKOrD YPOBHA NOAIEMHBIX
804 Nog BAMAHWEM NPWNKMBOE W OTNWBOB ONPEAENAETCA No ypasHerwmo $opx-
reimepa

m
- : -
A PV Y ) (.19
o

8ty

rae ﬁ, — NONOBWHA aMNNUTY ALl KonebaHui ypoBHA NogIeMHBIX BOA Ha pac-
CTOAHWMA X OT MOpPA B MOMEHT BpemMedd { OT HaYana noavema ypoBHA, hg —
NONOBWMHA aMnAnNMTyAbl KonebaiWihA YPOBHA MOpPA 8 NEPUOA MEKCUMAaNLHOro
nofikema MNW cnaga (No OTHOWEHWIO K CDEAHEMY YDOBHW); [p — nepwoa
npUnuBea,

MakcumansHan amnnuTyna kOnebGaHwii yPOBHA NOA3ZeMHBLIX BOA Ha pac-
CTOAHWA X OT MOpPA MOMET ObiTh BbiPaxeHa no thopmyne

w
- X L]
Rmax =hoe (4.20)

a4 BpeMA OTCTaBaHMA MAKCUMYyMa YPOBHA NOA3eMHLX BOA B HabnwopgarensHoMi
CrBwkuie (ty,,) NO OTHOweHWO KO BpEMEHM MaKCHMyMa YPOBHA MOPA

g
afa .

- |4.21)

max

128



Orciona woadibvumeHT nee30NPOBOAHOLTH ONpeaenneTc’ no dopmyne

.« T . (4.22)
axt - - h
max t, lin """"3_“] 3
ﬁl‘l‘lﬂl

Beway TOro, 470 4acTo PaccCTOAHWE BLIXOA@ HENOPHOro MNacTa B mMope X
HEeW3IBECTHO, 33 aMnnuTyay konebaHwa mopA MoxeT GbiTe NPUHATA aMNNUTYAS
KOoneGaHui Nbe3OMETPHYECKOro YpoBHA B Bnwxaliwed K MOPI0 CKBAXKUHE.
Toraa pacctoAHwe X ByAeT COOTBETCTEOBATL PACCTOAHAIO MEXAY CKBINUHEMM,
8 BPeMA Iy, .. TEKXKE JOMKHO, OTCUMTLIBATLCA OT BPEMEH HACTYNNEHMA MAKCH-

MyMa ypOBHA B NePBOK OT MOPA CKBAOKMKHE.

Onpepenwe, Takum o0Bpazom, KOMDPWUMENT NMLE3ONPOBOAHOCTH NO Tem
we topmynam (4.21), (4.22), moxHO 38Tem NpW OAHOPOAHOM CTPOEHUW
NNACTa pACCYMTATE ASHCTBUTENLHOE DACCTOAHKME X ero BbIXOAE B MOpe.

Bopootaaua nopoa (Npu CHWKeHWM YPOBHEA) WNM HeNOCTaTOK Hacklle-
HWA NOpoA B 30He KoneGaHWid YpOBHA FPYHTOBRIX BOA (MpW NOBLILIEHNW
yposHA) moryT BuiTe onpeaenetsl no ypasHedmo [.H. Kamedcrkoro B KoHeu-

HBIX PESHOCTAX NPW HanWYMK Tpex HabmogaTensHbIX CKBaXKWH, TaK, Npu cnage
YPOBHA 8 3MMHee BpeMA, koraa webuneTpaunn W = 0, sogooTaaya nopoa &
30He konebaHwii ypoBHA MoxeT BbiTe Onpegeneda no opmyne

KAt
f= e (4 By ) (Hy— H3) = (B + h3) (Hy — H,),  (4.23)
2ax3 (H, — H!)

rie sce oBo3HaueHUA NpUBRABHBI HA puc. 24,
Mpu pasHeIX PECCTOAHMAX MEXAY CKBDXKMHEMMW [y _o W /o _ 3 AaHHOe

YPaBHeHMe MOXeT BuiTh BoIDaEHO B BHUAS

Puc. 24. Cxema AnA paceeTa BOAOCOTAMNM

T — BoAOHackWEHHBIE Nopoabi; £ — BO-
AOYNOP; J — CKBaMMHA W B8 HOMED
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2k At h,+h, H,—H,  h, +h, H, —H,
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AH Uy _g+ 1y _3) 2 fyna -2 2-3

MpH rOpHIOHTaNLHOM BOAOYNOPE 3TO yPaBHeHWe NPuHumaer Gonee npo-
CTOH BuA

2kAt ht—-h} Al - b}

T R T i R W T e s e T T TR

-ﬂ-HI'.ﬁ_:*I'fE__:g] 2y _ 9 2y _1a

Cneayer, oAHaKo, OTMETHTb, YTO Pe3yNLTaTel PAaCYETOE BOAOOTAAYM [aH-
HbIM METOJOM 38BMCAT OT TOMHOCTH OnpefdeNeHrA WCTHHHOMD 3HaYeHHA Koadr

thWLWeNTa HHNBTPaLWA.

Onpegenute BOADOTAENY W YPOBHENPOBOAHOCTE NOPOA MOWHO TaKXe no
AaHHbIM HaAGNIDABHMI 38 POKMMOM MCTOYHHMKOB M YPOBHEH MPYHTOBLIX BOA 8
MEPUOA UX HEIABMCUMOTo Cnada (MNM YNOpALOYEHHOrO PEXWMAE) , T. 8. B Nepu-
OO OTCYTCTBMA NWTaHWA, MCNONL3YA ANA 3TOro M3secTHule ypaBHeruA Maiie
ByccwHecka. [INA naMuHapHOro noToKa M ANA CRyYyaes, KOrga MOLWMHOCTE
BOAOHOCHOrO FOPUIOHTa AOCTaTOYHO BENWKE M ee MIMeHHMEeM MOMHO npexed-

peis, 1O Q, = Qq e” %', a KOrga MOWMOCTL COMIMEDUME € Be MIMEHEH UAMM

a
a,= .-{n*--nr:n- . rae @, ~ peGuT poaHMKa Ha MOBOH MOMEHT HEIZBHCHMO
1 - ae

ot peuma; Oy — nebuT POAHMKE B HAYaNbHBIA MOMEHT ero cnaga; a — Koadr
DUUMEHT HCTOWEHWA, [ — NPOACMKHTENLHOCTE CNaaa gebura,
KoadduuueHT UcToWeEHWA W YPOEHENPOBOAHOCTEL NNACTa B NEPBOM CNyvae

onpeaenATCA NO GOopMynam:

nkh cp __ =&
a= o= 018 (a.28)
quL? FA
a=133a" L®, (4.25)
a B0 BTOPOM — N hopmynam:
kf a
a= 6772 — =144 —+; (4.26)
apL? L
a=0,69aL?, (4.27)

rae k — kosdduunent duneTpaunm; h_ . — cPeiHAR MOWHOCTE BOAOHOCHOTO
ropM3oHTa; U — BOAOCOTAaYa Nopod; ri} — NNOWAfs BepTHUKANLHOrO CeYeHuA
NOTOKA rPyHTOBRIX BOJ, OT MeCTa BbiXOfa poaHuKa Ao sonopasgena (f =
=h_ L}; L ~ paccroAanue oT poagHKKa A0 BOAOPazaEna.

ﬁnﬂ__ry_eﬁ‘rﬂ!ﬂrﬂ_qrs!__r_r_:r_r_?_ﬁa_ﬂa_@ﬂm-ﬂ_ dopmyna (no A. Wonnepy) umeer

Gonee CNOMHBIN BUA
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a,

g —— (4.28)
kvl 1
rasa=b — - (4.29)
I i

rae V — obsem 8000HOCHOTO FopH3IOHTA OT Bbixofa pOAHKHKA Ao BoAOpa3lAend;
b — KoshpuumneHT, 3a8HCALLMA OT LWIMPHHBI NOTOKa.

MNpu cpaBHWTeNsHO Manoi NNOWAaAW 30HBI APEHHMPOBAHMA POAMKKE Sn no
OTHOLWEHHI0 K NNOWAAM PACNPOCTPAHEHWA BOLAOHOCHOrO FOpPH3OHTa 5. Koad-
huumnent b=5,/S,.

TR VDY BH B}

DYHTORE

NOrWMMK, YpasHeH He NDHUMET BMA
H,=Hqe (4.30)

rae Hy — ApeHUpyeMan MOLWHOCTE NOTOKAE rPpyHTOBLIX BoA (T. 8, Haa Gasvcom
ApeHWpoBaHMA) Bo BpeMA fg; H, — BpeHupyeMan MOWHOCTe Ha Moboe BpeMA

tnepuofa cNafna ypoBHEN:
Ecnu MOWHOCTE FOPHIOHTA TRYAHO onpefendma, To PacHeT MOXHO NPOBO-

AnTe 8 amnnutyaax A s Hy — H, 1. e .=

& qgt

., 0TKyAa logd.—

~ logA; =log (1 — e %) — log (1 —e™ %),
KoahduumedT wucroweHHA olieHuBaeTcA no HabnopaeMoMy HaYansHomy

nepuofy cnana ypoBHA (AN Aebuta McTodHMKa) no copMynam (4.14),

L alAolAplsl- HCC) ST A R ACTOLUAHHEA M W AHOBHEB ¥ AND0 ) O Fd BC=
KHM WK - TUMCOMETDUYECKMM KapTamM BenudmHdy L, moxHo no Gopmynam
(#.24) — (4.27) paccuwrars KoadduumeHT yposHenposoarocTw. lMpasuns:
HOCTE noNy4eHHOro KoahduuueHTa @ MOXHO NPOBepUTL No dopmynam (4.14),
(4.15) wmnu conocraeue pacyeTHele KpuBbie € haKTUMECKHMHK, MpK HIBECTHBIX
CPefHMX MOWHOCTAX FOPM3OHTA M3 NONYYEHHbLIX IHAYEHWA ONPEAenAT Benu-
ynHy k/p. Ecnn moxHo onpefieniTe BoAOOTASYY NO NEPWOAY cnaga, KaK Geino
MOKA3aHO Bebille, MNKM 3304ATLCA BENWYMHOW BOAOCOTAAYH, KOTOPEA MIMEHABTCA
ANA onpeAeneHHbIX THNOB OTNOMEeHHHW B HeWWpOKWX Npefenax, To MOMHO
HAWTH W BeNUYUHY k.

B ycnoBuAX HanWYMA NNOCKOTO CHMMETPHMYHOrO NOTOKA B pexy ¢ AByX ee
CTOPOH, UMEA HABMIAEHMA 38 PEXXUMOM YDOBHEH rPYHTOBLIX BOA M PACXOAAMM
PEKH, OCHOBHbIE yCPeAHEeHHbIe ANA yyacTKa soao3abopa pacyeTHeIe NapameTpal
MOryT BbiTe nNpubMMMEHHO onpeaenedHsl NO NEPUOAY HEIABMCHMOro chapa
YDOBHEN

gl Qx
T=—-— wuan T=——— (4.31)
24h 24h,
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a, -a
rpeg = "l"'" — - NpupalleHWe pacxoaa Mexay ABYMA, pacnonoH eHHeIMH

Ha PACCTOAHMKM A, FTHADOMETPHYECKHMHK CTBODAMKM Ha MOMEHT BpeMenn t; L —
PACCTOAHME OT PeKM A0 BOAOPA3AENa rpyHToBLIX BoA,; A — npeseillenne ypoB-
HA NMOA3eMHLIX BOA H3 BOAOPA3AENE HaA YPE3OM PEeKM B MOMEHT BPEMEHWU T B
NepWoA HesasucuMoro cnaga ypoeHein; Ah, — npessitugHue yposHA noA3em-
Hbix BoA B nioboidl CKBaXKHE Hall YPOBHEM BOAbI B PeKe, PACNONOXMEeHHOW Ha
PACCTOAHMM X OT PEeKH.

Takylo cxBaXKuHY Nydiue BCEro PaiMecTwTh 3a Npedenamid 30Hb1 BNHAHMA
HeCOBeDIUEHHOro BPE3a W CONPOTHBNEHWA NOMA PEKH H3 NbE30OMETPHYECKYHD
NOBePXHOCTL NOAIEMHLIX BOM, T. 8. KAK MOXHO fanklug OT PeKKn, Ho 8 npeae-
nax ysactka soposabopa. Onpenenedme T no ypasHedmo (4.31) cnpaseanueo

WA ANA HanopHLIX YCNOBWA, WNH B CAYYaAX, KorAa aMmnnnTyAbl KoONebaHnH
YPOBHEH MPYHTOBRIX BOA HEIHAYWTENBHbL! NO CPABHEHWH) C MOWHOCTBID WX
noroKa.

Onpenenns KoahduumeHT wcTouleHwA no dopmynam (4.14), (4.15) w
MCNone3yA BoipaxednA (4.24), (4.25) w (4.31), MoxHo HaATH BogoOTAAYY

nopoa

¥ Ty L
Pl S —— s —————— =443 =—- Hv32|
L¥*a 2L aAh ad bl

MudmuneraumoHHoe nuraHue npu roM NpuBnMKeHHD OUeHUBIETCA NO
chopmyne

w:-:'._'i__......_ - 14-.33.’

rAe gop — NPpupaWeHHe PacXoad Mexay ABYMA FHAPDOMETPUYECKHMMM CTBOpA-
MK H3 HaYanbHLIA MOMEHT HelasuCuMoro cnafa ypoeHen; At, — nepwop
NWTaHWA, ONPedenAemslid No rpadMKaM peoKuma YPOBHEed rpyMTOBLIX Boj OT
Ha4ana wX NoAbema [0 Ha¥ana WesaBWcWMOro cnaga; At, — NepuoA ofMOro
FHAPOreOnorMYecKoro LWWKna BOCNONHeHMA OT Havyana NuradHuA 0 KoHua
HEe3aBHCHMOro CNaja ypoBHed, T. & A0 OYeDeAHOro NEPHOAA NUTAHKA.

Ecnu B TeveHue roga wMeeT MeCTo OAMH UMKN NWTaHMA, TO NONyYeHHaA
Takum obpasom senwimHa W XapaxTepuayer CyMMapHOe roACBOe NUTaHMe
BOAOHOCHOrO ropw3oHTa. Ecnwm »e B TeveHne roga BO3HMKAET ABA-TPH NEPHOAA
eCTeCTBeHHOro NWTAHMA NOoA3IEMHbLIX BOA, TO BeNWMYMHbl Bro onNpesenrwTCA
no gopmyne (4.33) AnA KaKAOro W3 TaKKX NEPHOADE B OTAENLHOSTH, @ 3aTem
cymmupyotcA. MHduneTpauMoHHoe nuTaHue moxmer BbiTe TalkOKe onpefensHo
no dopmyne (4.13), rae Ah; ~ aMnnuTyaa noabema ypoBHeA FpYHTOBLIX BOA
B NepHOALl NWTaHWA, a U — BOAOOTAAYa, onpeAeneHHan no dopmyne (4.32).

KoadupuumenT yposHe- N nbesonpoBOAHOCTM MNECTa ONPERENAETCA No
$opmyne

al?

a=-—-;*—--=u,lg,1. (4.34)
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AW, Apby308biM AOKE33HO, 4TO B NEPHOA HEZZBUCHMOTO DEMHMA CHMKE-
HHE YPOBHEH W pacxofoB NOAIEMHBIX BOMA OCYWECTBNAETCA TaK e, Kaxk 8
OAHODOAHOM NNACTE AaME NPW 3HAYHTENEHOA hMNeTPAUWOHHOH HEOAHOPOAHOC-
TH BOAOHOCHOrO ropH3oHTa. 370 NO3BONAET WCNONBIOBaTL A3HHLIM NPHEM ANA
nonyYeHua yepeAHerHslX NO BOACHOCHOMY FODHIOHTY PaCYETHRIX NAPaMEeTPOR.
MomeHT BpemeH i f, Ha KOTODbIA NDOKIBOAATCA MNKM BuIBHPaOTCA ANA aHaNKu3a
zamepwr Ah, Ah,, @y w Q3 npH NOCTORHHOM ANA BCErO NEPMOAE MCTOLLEHHA
KoaththuuKreHTe @, MOXET BbiBHpaTecA Ha moGoM oTpe3Ke BpeMeHH B NepHon
HezaBMCHMOro pexwvma. MNpy 3akoHoMmepHom HiMeHeHnu KoadubuuMedTa a,
CRA3AHHOM C OCYLWEeHMEM CHavana KpynHelX KaHanoB M TpelwHH, a 3aTemM Men-
KX TPEWMWH W NOpP, MOMEHT BpeMeHH t ANA onpageneldA pacyeTHONW BenKY HHbI
BOAONDOROAMMOCTH NyYwle BbIBPATL HA NOCNeAHeM OTpe3Ke McToweHmA. [ina

3TOro npeaBapuTensHo cTpOMTCA rpadmk Igh — £, HA KoTopoMm NpH HANHYHH
ABOMHOW MNKW TDOWHOW NOPHWCTOCTH BeIABNATCA COOTBETCTBEHHO ABa-TPW pa3je-
NeHHBIX YerKkumu nepervbamu NpAMONMHelHBIX yyacTka. [lna onpeaenedmA
BOA0OTAEYM M MHOMNLTPALWOHHOIO NMTEHKA Nydwe BoIDUPaTe MOMeHT BpeMe-
HHW { B Npegenax nepBoro NPpAMONMHERHOr0 OTpe3Ka.

Cneayer obparvrs BHUMAaHHE HE To, YTO TOYHOCTL ONpEAENeH MA PALA Napa-
METPOB AaHHbIM cnocobom 3aBMCHT OT TOMHOCTHM onpeflenédHA MeCcTonDNoMe-

HWA BOAOpa3Aena nofieMHelx BOA. [lnA 3toro yenecoobpaiHo MMeTe CTEBOP
CKBDKWH, nepecexalolmMx mopdonoruyeckKuii Bogopasfen, no AaHHbIM KOTO-
poro rpadvyecKH UNu PAcYeToM MOMHO YCTEHOBMWTH BOACPA3Aen NOoA3IeMHbIX
BOA € AOCTATOMHOW ANA PACYeTOB NapaMeTpoB TOMHOCTBIO.

OUEHKA r'MAPABNMYECKOrO CONPOTHBNEHWA PYCNOBLIX OTNOXEHWA
NO AAHHBIM HABNKWAEHWA 3A PEXWUMOM NOAIEMHbBIX BOA

Habniopedua 3a pexxHMOoM nOA3ZEMHbLIX BOfi MCNONBIYIOTCA ANA YCTaHOB-

neHMA XapaKTepa rpaHryHeiX ychoswi nnactos, HawBoneluee pacnpocTpaHelne
NONYYKWNO WCNONbLIOBAHHME AaHHLIX DEHMMHLIX HabMOABHKUE ANA H3yYeHHA
CTEeNeHH rvapaBnMYecKol CBA3M NOBEDXHOCTHLIX W NOA3eMHLIX BOA B dopme
Y4ETE AONONHUTENEHOMO CONPOTHENEHWA PYCNOBLIX OTnoMexwn AL, xapaxTe-
PH3YHOWero B cyMMe ¥ conpoTWanedue 3amNedHoro CNoA W HECOBEDLLEHCTBO
BPe3a peKH. ITOT NaPaMEeTP MOXKHO onpaleNuTe ABYMA METONAMM,

1. B ecrecTBeHHbIX YCNOBHMAX NpW OAHOPOAHOM CTPOEHHUW TFOPH3OHTE M
NOCTOAHHOM YKNOHe noToka senwymHa AL mowmer GeiTe onpegeneta no dop-
myne B.M. Wecrakosa (anA creopa, COCTOALLENO M3 ABYX CKBAKMH, pacnono-
WeHHeIX BONMaM pPEKH No NOTOKY FPYHTOBLIX BOA NDH YCTAHOBHWBLUEMCA DENM-
Me DUNbTPaUMHK)

Hy = H,
AL = == cmmmes (g = Xy} =Xy,
Hy — H,

rae H, — MOWHOCTE MNA YPOBeHs NOA3eMHbLIX BOA BOAOHOCHOID FOPH3OHTE
8 bnuxanwel K pexe cKBaWHHE, 'Hp — MOUWMHOCT: BOACHOCHOTO FOpH30HTa
Ha ypese pexku; Hy — MOLWMOCTE BOAOHOCHOMD FOPWI0OHTa BO BTOPON OT PEKM

CHBEMHHE, X — PACCTORHWE CKB. 1 OT DeKKW, X3 — PECCTORHWE CHB 2 OT Pern.
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2. B.M. Wecrakos NpeANcHUN METOA ONpeAenedHA CONPOTUBNEHUA PyCna
peku AL W ANA HeyCTAHOBHMBLLIErOCA DEXXHMA QUNLTPALHH, HMEIOLLEro MECTo
BO BpEMA NIBoOfKa Ha aTane Nofibema MNKM cnaga ypoeHeld. Mcxoar w3 napabo-
NMIECKOM SBBHCHMOCTH MIMEHEHMUA YDOBHA B peKe, T. e. AH,, *dsﬁ*- roe a —

K03 hulmeHd T NPoNopPLKOH aNBHOCTH, W 3HaA OTHOLLEH e mua-rm Mid MOLWHOCTedd
AH

cHKB
BOAOHOCHOr O rOpW3oHTa B HabmMDAaTENEHON CKBaMMHE U B peKe ————"-,
AH,,
AH,
AL MOMHO ORPEAENUTE M3 yDBEHEHWA -»'H- - =1=¢ . grfcr, raer=
A
p
Jor Ji

[T =T = =

# I 2
x+ AL T

KuHbl A0 ype3a pexw; [ — BpemnA, 33 KoTopoe GbiNv oTMedeHsl MIMEHEH A
YPOBHEH B PeKe W 8 CKBaWuHE CooTBeTcTBeHHO Ha AH, n AH_ o1 Havana 32
METHOMO NOALEMa uNK CNasla YPOBHA BOAL! B peKe; 2 — KoaupulneHT ypoBHe-
NPOBOAHOCTH NNACTa.

e AH
Erwﬁ—mmmmmmﬂn
#Hp
hH
ypoBHe#i — “""‘“‘*
AH
AH,
—--=- 01 02 03 04 05 06 065 07 075 080
n'HE o

T 0,096 0,214 036 053 0,77 1,11 1,34 1,65 52,07 2,69

JHayetHA ﬂHc H ﬂHn Ayywe BCEro NPWHATE Ha NepHoa NKMKAa NasogKa oT
8ro Hayana, v. & B nepuoa Hawbonee KOHTPACTHLIX MIMEHEHWH YPOBHEH no-
BEPXHOCTHBIX W CBA3aHHBIX ¢ HMMM NOA3eMHbIX Boa. Onpefenve sxauedna AL,
MOXHO 3aTem paccymTate koxbhuuUMeHTs! CONPOTHRNEHMA JaMNEHHOro CNoA
Ap W neperexadwa A no npeanoxedHsim ®.M. Bovyesepom sasuCHMOCTAM:
al NpW CHMMETPHNHOIA CXeMe PUNLTPAULMOHHOrO NOTOKA, T. 8. KOraa NoHWwKe
HHE NpH 3KCNNYaTayum He NPOABUTCA Ha NpoTUeononoxHoM Gepery, pairpys-
Ka noj3eMHbIX BOA COXPEHABTCA ¢ AByX Geperos pexKw:

2b cth{2bA)
= kmA, ¢th — —— = ==
EmA, A
6) npW OAHOCTOPOMHEM ABMMEHMM NOTOKA
A 2b cth '[E'bAI
AL = \kmAg oth =~~~ == e
mAa A




LU 1
e M
kg A, km

rae ky wmg — BEPTUKaNbH I KOMPHHUWEHT PUNETPALKK M MOLWHOCTE 3aHNeH-
HOFO CNOA B8 pyche pexkwu; kM - BOAONPOBOAWMOCTL OUEHWBAEMOTC BOACHOC-
HOro ropy3oHTA.

MNpu MHOrocNOWHOM CipOEHMM OTNOMEHMA OTAENAKWMX PYCNO peKH OF
MCCNEeayemMoro BOAOHOCHOro ropu3oHTa [4] pexoMeHAyHOT onpeAenATh CyM-
MapHO adPpeKT aceX 3TUX CNoes KOMNNEKCHbLIM NapaMeTpom

Ap= et B e
k I=1 &k,

L) !

rae m; w k; — MOWHOCTH 1 KoaduureHTsl GrNbTpalki Kamaoro u3 pasaenan-
LiMX Choes.
Onpepennd A 1w A;, MOMHO DACCYMTATE YCNOBUA CoXpaHeHWA noaneproro
peXuMa WKW OTPLIBA YPOBHER nofleMHbIX BOA OT peKu npu pabote Gyaywero
e80403ab0pa, a8 cNefoBaTensHo, 0BOCHOBATL PACYETHY D CXeMy ANA OUeHKH IKC-
APYATAUMOHHBIX-33NACOB NOA3EMHLIX BOA C FPaHKUen nepaoro poaa A =const)
MAW C rpadmled Tpersero poaa (¢ aoxaeaaHuem) . Y cnoswa oTpeiaa unu coxpa-
HeHHA noanepTore pexnma obocHosaHbl B pAde paGor [28 w ap.] AnNA paznuy-
HBIX FTHAPOreonorwieckKux ycnosui, OfHaxko B HanbBonee obuem auae ycnosue
COXpaHedHA nognepToro paxuMa onpefenAETCA YConoaHuem npeasilyeHHMA BO3
MOMXHOro NOrNOWeHMA PeYHbIX BOA Haa NPOWM3IBOAWTENLHOCTLI0 Boao3abopa,
H, = m
— e € ﬂ{[-“.;" ===} 2bL, rpe L — 30Ha 8NuAHKA Boflo3abopa BAONL DEKK
=)
(unu ¢ 3anacom — AnwHa sofo3abopHoro pAAa) .

NPOrHO3 MAMEHEHWA MHOWNbTPAUMOHHOIO NMATAHWUA
NOQ3EMHbLIX BOA NOA BNMAHUEM MX 3KCNNY ATALMK

OueHka pazMepoa nuraHWA nNOA3emMHeIX BOoA Ha y4YacTke soao3abopa wnwn B
30He Bero BNMAHKMA OAHHMM M3 YKalaHHLIX Bblle MeTOAQO0B elle He fLoCTaTovHa
ANA cywmaeHnA OO obecnevyeHHOCTH 3IKCNNYATAULHOHHBIX 3aNacod NOA3EMHBIX
BEOA BOCNONHEHWEM. JTO CBA3EHO C TeM, YTO IKCNNYaTauMA NoA3emHeIx BOA
BbI3bIBAET W3MeHeH He COOTHOWeHWH oDBeMOB NWTaHUA W DAIrpy3IKK, T. €. NPpu-
BOAMT K wamMeHeHuo wx DanaHca. Npu artoMm cnegosano Bl OTMETHTE, 4TO HeNb:
3A CYMTaTh NPaBuNbHbLIM DeiTylOWee wHOrAa npenmiﬂnm-lue O TOM, YTO HME0-
wiee MECTD eCTeCTBEeHHOE nWTaHWe BOAOHOCHOMD rOpWMIOHTA ABTOMATHYECKH
YYHMTLIBIETCA B WMCNONbL3yeMblxX ANA FHAPOAMHAMMYECKMX pacyeToB 3anacos
NOA3SEMHBIX BOA YPOBHAX W NO3ITOMY MOXET HE NPMHMMATLCA BO BHAMaHHe.
JKCNNyaraumA MOXeT CyLWECTBeHHO W3MeHMTe DanaHc NoA3eMHbIX BOA, M MC-
YYUTbIBaTE BHOBb CNOMMBLUMXCA yCNOBMWH NHTaHWA NOAIEMHbBIX BOA. 3TH H3ME-
HEHHA MOFYT W yNyYlMTe M yXYAUIMTE YCNOBHA NWMTaHMA Nof3IeMHEIX BOJA.
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B cOOTBETCTEMM C STUM 33fa4el PEKUMHLIX MCCNEAORSHWA ABNABTCA He TONLKO
onpefeneHve pa3MepoOB ECTEeCTEEHHOro NMTaHKA NOA3eMHbIX BOA, HO W NDOTHO3
MIMEHEHHMA MX MHTaHMA B NPOUBCCE IKCINYAT UMM,

Kak W3secTHO, NDW CHWKSHWH YPOBHA TPYHTOBGIX BOM, 8 CNel0BATENEHD,
NPpW YBeNWMeHWH MOWHOCTH 30HbI 33DAUMK PaIMEPbl HCMADEHWA C NOBEPXHOCTH
FPYHTOBLIX B8O yMeHbluaoTcA. OAHOBpEMEHHO YMEHBILSIOTCA W PaIMepbl HH-
unbTpaLMK aTMOChepHBIX OCAAKOS, T. €, NUTaHWE NOA3IEMHBIX BOA. ITOT NPO-
HecC AOMONBHO NONMHO M3ydeH ANA PRAA paioHos cTpaHdel A.B. NebGepesbim,
Mecnenosanma noKasanu, YTo BO BCEX CnyvyaRx NuTadwe + WAL w uenaped e
EAt ¢ rny6uHoR yMerswaloTeA. MNpw 3ToM Yawie acero MCnapeHWe yMeHsiliaeT-
CA WHTEHCWBHee, YeM nuTaHue (pwuc. 25). CnenomarencHo, A0 KAKHX-To Onpe
AeneHHsX rayGuHd cHiokedWe YPOBHA MPYHTOBRIX BOA MOA BNWAHWEM BOAOOT-

———————H0PE NPMBOAMT H HEKOTOPOMY YBEMMEH WO PasMEDOE NHTAHNA, & JaTem K
ero CHWKeH W0, ITOT npouecc ocobeHHO 3HaMMTENeH B paloHax ¢ HernyBoKo
3aneralolMMMW rPYHTOBLIMKM BOASMMW OT NOBEPXHOCTH 3emnu (3aBonowedHbim
MBECCHBAM, NUMAaMaM K 7. N.) , OCOBEHHO B 3DWIHON 30HE.

B sanavy pexwMHbix HaGniopgedwit BXONRT onpaaenequne rnyGud, A0 KOTO-
PbiX NUTAHWE NOAIEMHLIX BOA YBeNWYIMBAETCA, M OLjeH KA PasMepoB BOIMOKHO-
ro yBeNW4eHWA NWTEHWA NOAZEMHBLIX B0 Ha NEPBOM 3Tane IKCNANYATIUHH,

T @ TaKoKe YCTaHOBNeHWe pasMepos danbHerlliero yMeHbllen WA NWTaHWA NpW Noc-
NeywweM CHHMEHWH YDOBHed NOA3eMHBbIX BOA B NPOUBCCe WX ANMTeNsHON
IKCNNYaTauum.

338MCHMOCTE MIMEHEHMA NUTAHMA OT rNyGuHBE 3aNeraHWA YPOBHA FPYHTO-
BbiX BOA WM eeT runepbonwyeckuit Bug. CNnpAMKTE KpHBLIE MOXHO NYTeM NoCT-
poexvn rpadmxon lgAH = fligz). Mo sTum rpatdukem, akcTpanonwpya rny-
GMHbl 3aNEraHMA rPYHTOBLIX BOA B COOTBETCTBHH C PACHETHBIMMW NOHHKEH HAMK

Pwe. 265. MTpadvk 3BMCUMMOCTH BEAMMMHLI NW-

TOHAM TPYHTORMX BOA OT rAyGAHb wx 38me-

s - — S raHMn.

Kpuasie wHdunsTpaumM: | — McnapeHmn;
2 — peIynsTApymWero nutakma: 3 — rpyH-
ToEs X BOA; 4 — CKBAMMHE W B8 HOMEPD

g - e~

Pwc. 26, (pedwx 33eMcHMOCTH MIMEHEHMA
PaIMEpOE SCTECTEEHHOrO MWTAHWA NOAISMHBIX
BOA B NpeAsnax BOROHKM ABNPRCCHW NO Mepa
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YPOBHEH Ha padxble Nepuodbl 3IKCNNYaTauud WM NPOANAA NPAMYID NHHKIO Mpa-
buKa, MOKHO MONY4YMTH BeNWMMHBl HMIMBHEHHOrO MUTEHMA TPYHTOBLIX BOA.

Ana noctpoetnAa rpadmika WIMeHeHWA NUTAHWA W MCNapenwA ¢ rnybuHoR
HeoBX0AMMO B Npefienax yYacTRa WIBICKaHWH noaoBpaTe HECKONEKT CKBAKAH
C PaankyHbIMKH rNyGMHAMKM 3aneraHMA CPeAHEerofosLIX ypOBHEA rPYHTOBLIX
soa (Hanpumep, 0,5; 1,0; 1,5; 2; 3; 5; 10; 15m).

MpahMKK 33BHCHMOCTH W3IMEHEHWA MWTAHWA FPYHTOBRIX BOA € rAYyBWUHOK
MOryT BeiTe NOCTPOEHL! NO AaHHLIM, HMESHOLMMCA B DAAOHAX NHEIMMETPMYeCc-
KUX HabnwaeHWid MNK NO MaTepuanam rugpofMHaMKHYecKoro aHanu3a AaHHbIX
HabHOABHMIA 38 PEXKMMOM NOA3EeMHBIX BOA. 3aBMCHMOCTL aMnnuTyn Koneba-
HUH ypOBHEW rPpyHTOBLIX BOA OT rNyBuHEl ABNABTCA OCHOBOW ANA NpoOrLoios

H3MEHBHMH NUTaHWA BO BpeMeHW.

LA RA L LA L 1 Elhgh [] L

L E - = f HHBT W
CNPAMME TFpadMK 3TOR 3aBMCMMOCTH NYyTEM NOCTPOeHWA rpadwuKoa TMNa
igd = fllgz), MOMHO NO HMM IKCTPANONMPOBATE YKA3IaHHbIE 38BMCHMOCTH
A0 HeobXoauMEIX FRYyGuH,

Myrtem nocnefoBaTeNsHOro BbIMMTAHMA BenwdnH ucnapeHwA — W w3 senu-
4MHbl MHDHNbTPauWK + W cTponTcA peaynsTUpYOLWKWA rpadivK paMepoa n1Ta-
HWA NOA3eMHbLIX BOA B 3aBMCHMOCTH OT FNyBuHb! MX 3aNEraHHA.

Ha puc. 20 nokazaH rpauK M3mMeHeHWA Pa3MepPOB MUTAHUA NodIemHbIX
BOJ BO BpeMeHM, PACCHMTAHHLIA TaKMM NyTeM ANA OfHOro M3 soaosabopos,
Kax ewaHo 3 aroro rpadmka, HECMOTPA Ha TO 4TO C yBennyeHnem rnyBuHb
3aneraHWA YPoBHEH Pa3Mepbl NHTAHWA FPYHTOBLIX BOA YMEHBLIAKITCA, B LENOM
B YCNOBUAX NOCTOAHHO PACLIMPAIOWERCA BOPOHKK AgnpeccuH CyMmapHoe nu-
TaHue CHavana pacrer, TakK Kak GeicTpO pacter NNOwaas BOPOHKHK M, Cnepoaa-
TENLHO, YBeNMINBaeTcA Nnowans ee Boaochopa, u Nuwe depes 15 ner or Hava-
na IKCNAYaTaWHK MATEHME HEMHHALT YMEHbLUIATLCA.

HononHurensHoe yBenuyeHWe BOCNONHEHWA 3aNacOB NOA3EMHLIX BOA 3a

CHET ATHARA HC eHHA QH'[ET- BIThE QUEHEHD M yhne LY. ABEDBAK
E=Eo 1= yly, )",

riie £ w Ey — COOTBETCTEEHHO WCNapeHMe ¢ NMOBEPXHOCTW TPYHTOBLIX BO4 M
MCNapAeMOoCTs ¢ BOAHOW NOBEPXHOCTH; ) =— rnybBuHa zaneraduA rpyHToBsLIX
BOA; Vep — KPHTHMECKEA TNYDMHA, C KOTOPOW WCNAapeHue NPAKTHYECKH HE
NPOMCXOQMT,

Mokazatens crenetn £, no C.®. AsepeAHOBY, MOXeT W3AMEHATeCA OT 1 Ao 3,
HO 0OBIYHO TaM, FAE UMEET MECTO W MCNapeH e W TpaHCNUpaUKWA, NDHHKMaeTcA
pasHeiM 1. B KayecTae KpHTHYECKOM MNyGuHL! B 3PHAHOR 30HE MOMHO NPUHATL
5—6 M, B rymuaHoR 45 M. [inA onpenenednn nnowanei, 8 npeaenax Koro-
PbIX BOIMOWMHO CHATHE WCNAapeHHA, HeoGXoQMMO HMETE KapTel rnyGuH 3anera-
HUA YPOBHEW MPYHTOBLIX BOA4 Ha mepwon A0 3KCNNYaTaudu v Npu soaocotbope,
DEﬂﬁE‘I-IHD CYLWeCTEEHHBIM MONET OKA33TLCA YYET CHATHA HCOCnApeHWA B AONH-
Hax peK, rie B TEINOBbLIX YACTAX HH3KMX TEPPAC M NOAMEI Ha MCMNapeHHe pacxo-
AyeTcA 3HadwTensHar [wHOrRa Ao B0 %) 4acTe pasrpymawuwmMxch 3gecs NOA-
3EMHBIX BoA. M3IMeHeHMA BeNWYMH NUTAHWA NOL3EMHBIX BOA AOMKHBI GbITh
COOTBETCTBEHHO NpubaBnexsl MNKW  BbINTeHbI M3 onpefeneHHbIX DAacyeTHbIX
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MUHMMANBHBIX YPOBHER (MOWHOCTe) BOAOHOCHLIX FOPHUIOHTOB, OT KOTOPLIX
OTCHUTBLIBAOTCA AONYCTUMBIE NOHMMEHHA NPK PACYETEX IKCNNYATAUMOHHBIX 38

nacoB NoA3IeEMHLIX BOA.

Cnasa b

METOb! AHANM3A PEXUMA NOASEMHbLIX BOA
B 30HAX BNMAHWA BOAO3AE0POB

MayyeHue u aHanMa oneiTa aKCnnyaraumK Ha AeRCTBYOLUWX BOao3abopax
HEBO3MOXHO MNepeoLsHMTh, TAK KEK B OTNHYME OT KPEaTKOBDEMEHHBIX OMbITHO-

hHNeTPaUWORHLIX paboT B Npouecce ANWTENBHOT O BOADOTOOPE MOMHO:
— OUEHHTL yCpeAHeHHbIE ANA BCeX wWNKu GoNblleild YacTH BOPOHKW Aenpec-
CHM pacYeTHbIE NapaMeTpbl € YYeTOM pPeansHol (UNLTPaUWOHHOW HeoaH Opoa-
HOCTH BOAOHOCHOMNO ropM3IoHTa;
~ OXapPaKTEePHIOBaTh PEANLHY DONb FPaHMYHBIX YCNOBMH, BKMKOMAEA Te,
KOTOPbIE NPaKTHYECKM HEe MOTNM NPOABKTL ce6A NpW onbiTHLIX pabotax (nepe
TEKAHHE, OTHAaTHe BOAL! W3 TNWH, yaaneHHble rpaHuKiubl v Ap.) WNW sooblue He

CYWecTBoBaNM A0 HaYana 3Kcnnyaraumd (MHGMNbTpauMoHHble GaccedHbl MpM
HtI{FCETBEHHm BOCTIONMHEH MKW, KANMOTEH NoOpod nod BNHAMHEM 3KCNNyara-
UMM T a.);

— YCTAHOBWUTL B CNOMHLIX rHApOreoNOorMYecKHX YCNOBHUAX pedlbHy0 338H-
CHMOCTE Ae0OMTOB OT MOHMKEHWH, KOTOPaAR CNYMWUT OCHOBOW rMAPaBNHYMecKHX
pacyeToB [(No IKCTPanoNAUKMM YCTaHOBNEHHbIX 3aBUCHMOCTeH) |

~ M3YHWUTb HIMEHYHBOCTE HCTOMHHK OB DOPMMPOBEHHA 3ANACOB NOAIEMHBIX
BOA C Y42TOM 33aKOHOMEPHOCTEA PEeXMMa NOBEDXHOCTHbIX M NOAIEeMHbIX BOA;

~ YTOMMHMTE IKCNNYaTaUMOHHbIE 3aNackl MOAIEMHBIX BOMA € YNETOM peans-

HOro pexuMa BoAcoThopa, yepeAHeHH X WNi 060bLEHHLIX NapaMeTpoB, rpa-
HMYHBIX YCNOBHA W PEKWMMA BOCNONHEHMA W HA 3TOH ocHoBe o6OCHOBATL BO3-
MOMHOCTb HaPAWMBAHMA WNKM OrpaHWyeHMA Bogootbopa, uenecoobpaivocTe
NOCTAHOBKMW HOBbIX- W3bICKAHWH ANA yAOBNETBODEHMA JAABNEHHbIX MepCnex-
TUBHBIX noTpebHocTen B BOAS;

— ONPEAenuTe IKCNNYaTaUHOHHBIE MOAY NH NOoA3eMHBIX BOA, N0 KOTOPLIM
ANA 8HANOTMYHBIX TUAPOreoNoOrMYEeCKHX YCNOBMIA MOXHO OUBHMTE ADCTOBED-
HOCTbL MONYyJYeHHBIX pPacYeTHbiX NEPAMETPOE W NPWHATHIX PacYeTHbIX CXem
{Meronom aHanorum) ;

— YTOMHWTL B KOHKPETHBIX NPHPOOHBIX YCNOBWMAX MNPOrHO3bI HIMEHEHWA
KayeCTBa NOA3ZEMHBIX BOA, BNWAHWA 3KCNNYaTalvM Ha OKpYXawLWyo cpeay.

Hapray ¢ atum chefyer OTMETMTb, YTO 8HaNW3 peXuma NnogzemHbIX 804
B 30HaX BNWAHWA BOA03AOOPOB OCNOMHEH, KAK NPEBWND, He3aKOHOMEDHbIM
PEKMMOM IKCNNYATAUMM, YTO He NO3BONAET BO MHOMMX CNYYaAX B NONHOW Me-
pe WMCMNoNL3oBaTk CYLWECTEYIOWMWE MeTolsl FHAPOreéONOrdYecKnx pacyeTos.
Boaocorbop MeHAeTcA B MHOroneTHeM paspele, No ce3oHaM rona, 8 Teverve
AHEW HEflenW WU laxe BHYTPH CYTOK, 3aK0oHbl 3TON MIMEHYHMBOCTH DA3NMYHbI HE
TONBKO ANA Pa3Heix 8ogo3abopos, HO W ANA KBKAOTO M3 HWX B OTAENBHOCTH.

- Pacxopbl 80R00TBOPa MOTyYT, HAMPWMED, DACTH NWHeRHO, Mo NolapHgMuses
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K O JABHUCHMOCTH, CHHYCOMOANLHO, ET‘,"I'IEH'-IETH'H B HDMEI-H'IHI.I.HH ATUX 3aKo-
HO®, HBHHHEIZTHEI IKCMNYaTAUHOHHBIX CHBaWHH MOWET MeHATRCA BO BpemeH i,
OHM MOTYT NnepepacnpenenaTLCA B NPOCTPAHCT 8L, NNCWAAHBIE CXeMbl pacnono-
WEHHA CKBAMWH MOTYT NPeBPAWATECA B NHHEeHHBIE, PA3MEPbl  DONBLWMKX KO-
noaues’’ — pactv BO BpemeHun. B fononHeHue K 3TOMY HEPEAKO OTCYTCTBYHOT
HeoBxXoauMble HaDMogeHHA 3a YPOBHAMK, BOAOOTOOPOM NO BCEM CHBAMMHAM,
Boao0TOOP He W3MEPAETCA, @ PacCYMTHLIBAETCA NO BpemeHu paboTel HacocoBs
WU PAcXOofy 3INEeKTPOHepPruK, He BEAYTCA HahMoAeHKMA 33 peXxumMom NoBepx-
HOCTHbLIX BOA B padoHax Boao3abopos wHOMNLTRAUMOHHOrS TURA M T, 4.

Bee 3to muiHy¥aaeT npuberate K pasHoro poaa 0606 WeHHAM W YCpeaHeHK-
AM, 4TO, Be3yYCNOBHO, CHUKAET KAYeCcTa0 pe3ynbTaTOB aHanuza. Tem He MeHee
TaKHe MCCMEN0BAHMA BAXHLI M BO MHOMMX CAYYAAX MOryT BRONHE YAOBNETBO-

PHTh 3anpoCkl NPAKTHKH W, B YaCTHOCTH, pellnTe CHOpMy NMPOBaHHLIE BbIWE
3a0a4H, CTOAWME nepes TaKummu necnenoBadnAmu. Pacemorpum Hexoropeie
BUALI aHANWM33 PEKHMA NOAIEMHLIX BOA ANA PEWEHHA NEPEeYMCNEeHHbIX Bbille
OCHOBHBIX 3848Y.

ONPEAENEHKWE FTMAPOrECNOrMMECKKWX NAPAMETPOB
No ONbITY IKCANYATALMMK

Onpepenedne ruaporeonorudecKuX NapaMeTpoB BOM0HOCHBR FOPHIOHTOE,
HeOBXOAMMBIX OANA OUEHKMH IKCANYATALWMOHHBIX 3aNacCOB NOAIEMHLIX BOA W
NPOrH03a MX pEXXWMa, ABNAETCA ONHON U3 OCHOBHLIX 3afa4 MMApOreonorMyec-
Kux Mcenenosadmin. M noatomy atum Bonpocam BCerpa yaenmAnoce Gonswoe
BHUMaHHE W NOCBALLEHO IHaYuTensHOe Konwdecteo pabor [1, 4, 9 w ap.].
Mepeymcnrre AOCTHHEHMA B ASHHOA OGMACTH NPAKTHYECKH HEBOIMOMNHO,

MoaToMy MbI OCTaHOBMMCA NMILUL H@ HEKOTOPLIX OCOBEHHOCTAX OMpeleneHHA
PacyeTHbIX NapaMEeTPoB NO AaHHbIM HAGMOAEHWA 33 PEKMMOM NOAIEMHBIX BOA

B pavoHax AerCTBYHWMXY Boa03abopoB.

Oavum na Hanbonee pacnpocTpadedHdblX METOAO0B OnpenengHWA Mapamer-
POEB NO ONBITY 3KCNAYaTalWuK ABNAETCA rpadoaHanMTHIeCKHH MEeTon, NPpeano-
werHelit U, [Owefikob w nonyYyvBWMA WHPOKOE PDA3BMTHE B OTENECTBEHHbIX
FUAPOreonoryyeck MX MCCNefoBaH MAX,

MeTos ocHoBaH Ha norapupmMmHYecKon annpokcumaumu dopmyne: Taiica
nyTém npeAcTasnedMA ee B BuAe YPABHEHMH NPAMOM NMHWUH NO CNeg YL
CXeMamM |

a 2, 258t 0,183Q  2.2Bat 0,183Q 2,253
5= [ = lg = ig +
dxkm rt Kk 3 3 km r
0,1830 D.1830 2,258
t ——— gt =A, + C,lgt, rae C;=——— u A,=C,lg ——; (5.1)
ke km s
g 0,1B30 I 225at 0.,1830 0,1830 1
il — 3 g — .I _E EH'" [ -
km 7 km i ki < r”
0,3860
=A_—C_lgr, rpe C,= ———— n A,=2C,1g225at; (5. 2)
km
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0,1830 2,25at 0,1830 0,1830 t

| — - 192,258 + ——— lg—=—=
km ‘ rn km 9 km 9 r?
T 0.1830Q
=A, +C * Eg—;ﬂ , toe Cp ‘-=—;;“'" w A, =C,lg2,25a. (5.3}

B atux cxemax npuHATel cneaywilve obGosHaveduA [4] : § — noHwoxenrie,
M; Q — nebur soaooTGopa, M°/eyT; @ — KO3dDUUMEHT Nbe3ONPOBOAHOCTH,
m? leyT; km — koahdbuUmMeHT BOAONPOBOAMMOCTH NNAcTa, M2 /cyT; t — Bpems,
CyT; r — paawyc BbipaboTKU WNK PACcCTOAHME OT WEHTPa BO3IMYUWEHUA A0 Hab-
noaaTenbHOW CKBaMMUHbI, M.
Dﬁpaﬁnma naHme fo NepBON cCxeme u-:.:vu.tecmnnemﬂ B EH.H.E nu-r:TpueHun

BaHWA, NO nmpuia — B8 Buae rpar.hm-:a S lgr llnnnw.a.m-mru npocnexuaaHuna)

t
W No TpeTbei — B Buae rpaguka S — Ig = | KOMBUHMPOBEHHOMO NPOCAEK K-
r

BaHuA) . B nepeom cnyvae WCNONLIYIOTCA AaHHLIE NO NOHMMEHWAM B KOKADA
CKBaMMHE B OTABMBHOCTH, @ BO BTOPOM M B TPETbEM CMYYaAX — MO BCEM WM B0-.
WHMCR-Ha0NIoAaTeNbHbIM-CKBMKWHAM - CPa3y.—[lna Be3HanopHbiX- YCAOBWA- No—
OpawHaTe aMecto S oTknaabiBaeTcA S(2H — S). Bo Bcex cnyYaRx napameTpbl
ONPEfenAKTCA NPH AOCTHHEHWUM KBAIUCTAUMOHIDHOrO DEKHMA, NPH KOTOPOM
WMEET MecTO norapudmMyeckKan 3aBUCHMOCT B ypasHeHui Talica. MoxHo npu-

rI
HATb, YTO TAKOW PEXMUM HACTYNAeT NPH YCNOBWUM — %= (0,1 unu yepes Bpe-
A dat
Ma > H—;“ . 8 paauyc ero soHel r = 0,63+/at. B 370l 30He TemMn CHUKEHUA
o4

YPOBHER OAMHAKOB, T. . OHW NepemM elWayTcA napannensHo camum cebe. Kpute-
— PHEM- K BaIHETALWMOHIPHOTO PEXHME MOKET CY MHUTE NPAMONHUHERHOCTE PBENO-——
no¥eHWA TO4eK Ha rpaduke § — lgf, napannensHOCTh NPAMBIX Ha rpatdMKe
S — Igt, NOCTPOEHHLIX NO cCepUKU CKBAKUH ANA PA3MUUHLIX UHTENBANOB BpEMeH M
{, @ TaK¥e BbIXOA Ha NPAMYIO, KACATeNMeHYI0 K KPpUEBEIM rpadMKoe KomMBuH K-
POBAHHOMO MpOCREXUBaHUA.
BoaonposoaumocTs M Nbe30NPOBOAHOCTL NNACTOB ONPEAENAETCA W3 NOMy-
YeHHBIX rpaguiecky KoadhdHUHEHTOB ypaBHeHWA NPAMON NHHKUKW — YrNOBOMY
KoathduumenTy C U oTpesky A, oTceKaeMOMYy NpAMOA Ha HynNeBORW opauHaTe,
B KEWAOK M3 TPEX YKAa3aHHLIX CXeM, CNefyiwmMm o6pasom:

0.,1834

A
k = --; Iga: Elg_r— ﬂ'35 + Ny ] a=ﬂ,445.’2 EAJ;':: t5-4j
0,3660 24,
km=———; Iga=— — 0,35 — Igt; (5.5)
&, c,
0,183Q Ag-
km= ==———=e . |gg= —-— _ (0,35, (5.6)
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B 6e3nanopHsix YCNOBUAX YPOBHENPOBOAHOCTE &, ONPEAENnAETcA no
aHanorMyHLIM 33BMCMMOCTAM KAk W NbLESONPOBOAHOCTL, 8 KOo3thdpruneHTs

0,360 0,730
hunETR ALK PaCCYUTHIBAIOTCA MO thopsty Nan: k= _"'E"'__ ’ k = _"E'-'“‘
t r
0,3660
wk = _-:-‘:‘ == . MNpwv HeoBX0AWMOCTH YNpYyraA WnM rpaguTauMoHHaA BOADOT-
k
. _km khep .
Aava onpepenfAeTcA No hopMynaM: U =—— H U == el — ynpy-
a8 &
¥

ran BOAOOTASYE] U — FPIBUTAUMOHHEA BOAOOTAMA,
MHoroumcneHHsie ocoBeHHOCTH NPUMEHEHWA 3TOro MeToAa B PazNUuHLIX
FHAPOre0nor MYECKUX yCNOBMAX M YCNOBWAX BO3MYWEHHOTO NNacTa NPy on.IT-

HbIX paBoTtax nogpo6Ho paccmoTpedsl 8 pabotax {1, 4, 30map.].

M3 Hux npumeruTensHO K 0coBeHHOCTAM aHannaa AaHHbIX pelkuma nogaem-
HeIX BOJ, B padoHax eofo3abopos cnegyer NOAYBPKHYTE CREdYIOLLEE,

1. Bopoov6op BeaeTCA, KaK NPaBWo, W3 HECKONLKWX IKCMMYaTaLWOHHbIX
CKBaMUH WK COCPEAOTONEHHBIX MPYNN CKBaWH, BOKPYr KOTOpwIX obpasosa-
NMCk canu naaummeucravmmﬂe memnv cODON BOPOHKMK AENPECCHH, MKW K3

eflMHaR Eﬂpﬂﬂﬁﬂ Aenpeccuu. TEIH:'EIE noapasgeneHye cXem IKCNAyaTaunmK ycnos-

HO, TaK KakK BO BTOpOM CNMY4Yae B PE‘;'I[H',IE HB]I{,E[‘.'}H CHKEBAMHHB] TAKHE WMEETCH

CBOA MUHK-BOpOHKE. OaHako npu GoNbIOM YHCHe CKBAMWH W KOMMAaKTHOM

WX PAIMELLEHHMH M3YYHTE KaMAyK W3 TakKux BOpOHOK HesoamowHo. Tawkou Bo-

Ao3a6op ofLIYHO paccMarpuBaeTcA Kak ofuH GOMBWON KONOAEW G NMPUBEAEH-

HbiM paanycom Ry = _\_{f_ ANA NNOWAAHOW cucTemel unu Ry =0,2/ — ana nu-
m

HEMHOM CXEMbl B0AO033DOPHLIX CKBaXMH, rae F — ANOWaasL PEacnonOXeH R
CKBaHWH W / — anwHa pAna ckeaxwH, MNMostoMy B Tex cAy4anX, Koraa pacyer

NPOTHOIHOMNO NOHWKEHWA S, WY OLEHKA Napamerpoe BefeTcR ANA BCEro BoO-
Ac3aBopa B uenom, 8 ypasHeduax (5.1) — (5.3) smecro r ucnonsayerca pagw
yC Bonbworo Konoaua, a 8 Kavectee @ — cymMmapHuii BoaocoTEop. MoHuKeHne
Me B KDKAOW ckBakuHe, no .M. Boyesepy, Moxer BeiTe AONOMHHTENBHO ON-

F
[In—"R-— ¥ 0,5k], (5.7) raeQ -

2wkm Fo
LEOUT KaKAQOW CHBAMMHHEI] Py npuUBeABHHLIA pagWyc ycnoaHoW obnacrw

KaWAOH CKBIKMUHLI, r, — PAAMYC CKBaKMHbI; £ — thuneTpaYHMOHHOE CONPO-

THENEHMWE, YYMTHIBIOWEE HeCOBEPLUEHCTRO CKBaKUM bl (ouerusaerca no meto-

Avke H.H. Bepuruna) ; Fap = 9 — nnA nuHeiHoM ¥ KOMBLEBOI CXeM, rae o

PEAENEHO MO 3ABMCUMOCTH: S, =

2 /F
~ PAcCTORHWE MeXAY CKBamuHamu, W rp. = 0,47+/— — aAnA nnowaaHoK
o

CxeMbl.,

CymmMapHOE nOHWXeHWe S B KaWAOH CKBaKMHE ONPEAENAETCA KaK CyMMa
NOHWHEeHWA: S =S +5 . 370 HEO6X0AMMO DUEHHBATE M YYMTBIBATHL NPK BoiBo-
Pe AaHbLIX 06 YPOBHAX, MCNONLIYEMBIX ANA OnpefeneHuA NapameTpos, Hanpw-
MED MCMOMbL3yA rpadMKK BOCCTaHOBNEHWA yPOBHEH NOAZEMHBEIX BOA NDHU OC-

TaHOBKAX WM COKPAWEHWM BOACOTHOPA, KaK 370 GkINO NOKa3aHO Ha puc. 5.
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2. MpaxkTuiecku ece soao3abopel pPaboTaldT C nepeMeHHbIMMK BO BPEMEHH
nebutamn. 370 ofycnoBNeHO M NOCTENEHHOCTHIO BBOAA 80A03360pa B CTPOA,
W pocToM BogonoTpefneHuA B0 BpeMeHM M MHOMUMM APYrUMU hakTOpamMu.
OTMeuaeTca U HeperyNAPHOCTe BOACOTEOPa, CBA3AHHAA € OTKAHMYeHUAMM OT-
AENEHBIX CKBAMMH ANA UX PeMOHTa (YucTku, yrnyBneHuA, 3ameHbl Hacocds) .
MosToMy npakTuvecku acerna TpebyeTCA CXeMaTu3auMAa ycnoewid sonoorbopa
BO gpeMeH M, erD yCpeagHEHHE NNagH BIMW KPHBBIMKA HNK CTYNeHbKamMM,

-- MpW BOIMOKHOETH NMHERHOW annpoxKcMMaunu sogooTiopa BO BRemMeHH
ANA onpefencH A PAacyeTHbIX NapaMeTPoB MOMHO UCNONLI0BATE TE e NPHEMBI
rpachOaH anMTMeck o 06paboTKK AaHHBIX, HO NOCTPOWE rpathvkK B8 KOOpAW-

S s
HaTax = 2 igt, — = lgr n——— BOAONPOROAMMOCTH NpU

Q Q
0,783 0,366
3TOM NPOBOAATCA cOrnacHo cdopmynam: km = —?—h . km =—é--;.1 km =
r r
_ 0,183
O

Mpu eTyneHyatom WiMeHeH um Aebuta B Bono3abope, cocroAwemM 13 OTAeN.

M b IX EKEI'IJI"PEITEI.I,HEIHHMH CKEAMMH WK mmE.uuTDHEHHux rpynn B3aumo-

YYETOM NPHEEAeHHOro BpeMeH | W NpHEeAeHHOro pacecToAHMA [38]

0,1830Q 2,25 at
g = n lg np

3
km r np

' (5.8)

rae @, — cyMMapHbii ge6uT CUCTEMbI CKBAMWH HA AaHHOW CTYNEH W BO3IMYy e

HHA, trrp = NpHEsfeHHODE BPEMA ONbITA.

[ —
rae Q; — HavaneHbld cymmaprelid aebur; AQ; — wImeHeHWe CYMMIpHOro-
aebura no crynewam (1, 2...); 4Q, =Q,; —ﬂ,, AQ; =Q;—Q;; AQ, _ ;=

= Dn — ﬂ'" - s t — TeKyuwee epemMA OT Havand paboTel BCeR CHUCTeMBl; T —
BpeMA Havana COOTEETCTEBYOWMX CTyneHed cymmapHoro sopoorbopa (Inax
nNMoc — BO3PAcTaHMe, IHAK MHHYC — yMeHulleH e soaooTbopa) ; Fap — NPpUBE-
AeHHOE PAcCTOAHWE A0 MHTEPeCYHOWen HadNAATENEHOW CKBAXWHEBI,

Q,lgr, tQ,lgr, ...+ Q,lgr,

T o= - (6.10)
g ap ﬂn

rae O; — peBuTL! OTAENBHBIX CKBRKWH HA CTYNEHAX BO3MYLIEHMA i=1, 2.
5 pacmunuue OT MHTepecy Wen HabmoaaTensHOW CKBAMMHBI A0 t{am,u,uu H:i
B3AUMOAERCT BYIOLLLMX C Hed.

Mpaduk#k NpOCNeXHBAHMA B 3TOM CNy4ae CTPOATCA B KOOpAWHaTax: § —

thp
np’ 8 = Ig.r-np; S -- lg——, a pacyeTHbLIE NapamMeTpbl ONPeLenATCA NO
.I"I
np

- gt

obbluHbIM hOpMynam, HO C MCNONL30BaHWeM CyMMapHoro aebura O, v npuee-
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REHHBIX Fpo ¥ T O6pafioTka MHOrONRETHUX PAAOB Hab MOAEHHA MPOM3BOAUT:
cA 06bINHO NO CPEAHErOAO0BbIM JHaYeHWAM ypOBHen W AeBuros Boposabopa.
HewsGemHelil paizbpoc Tovex Ma rpacdwmiKax npociesuBaHunA, BbI3BaHHBIW pa3-
NUYHBIMKY MPWYMHAMK, W NPewie BCer0 W3-33 HePaBHOMEPHOCTW BOACOTHOpA
no FoAaM ¥ BHYTDM Foda, yCpeAHAeTCcA Ha rpacduke. BosmomHan cybvexTua-
HOCTL TAKOro yYopeAHeH WA MOXET NOBAUATE Ha Pe3yNeTaTel pacyetos. Moatomy
nocneaHue uenecooBpasHo KOPPEKTUPOBATL Pa3NM4HBIMA CROCOGaMKU OUEeHOK
napameTpos. Tak, NPpW AOCTATOMHOM KONUYeCcTBe HabnoaaTenbHbix CKBAKHH
3a npeAenaMu BoNsWOro KONOALE MOTYT HCNONL30OBATLCA BCe TPW, BUAA rpadm-
KO0B nPOciexupaHuAa. Kpome Toro, 8 yoNOBMAX KBA3WCTAUWWOHAPHOMD pPerKuMa
hunbTpauMd ANA ONpedenedHuA BOAONPOBOAWMOCTY NNACTOB MOXeT ObITh
MCnoNL30BaHa gopmyna fionow ANA ABYX Hab mMoAaTeNbHLIX CKBaWWUH: kM =

0.3660Q Ig_:'—:

= ———— rae F, W P2 — PACCTORHWA A0 MEPBOi ¥ BTOPOH Habmoaa-
B -

TENBHLIX CKBIXMUH, 8, ¥ 5: — NOHWMEHUA B CKBAMUHAX H3 KAKOW-TO NEpuoa
BPEMBH MK I.

AHanorwyneiM 0BPaIOM © WCNONbL3OBAHWEM PAINUYHBIX AHANWTHYECKHMX
pac4eToB Moryt GeiTe onpedeneHsl PacyeTHeIe NAPaMeTPL! W B YCNOBWAX CTa-

Gunulaumun ypoeHen. Cnocobibl Takux pacyeToB npuBeldeHbl B MHOrOYMCAEHH bIX
CNpaBOYHbLIX PYKOBOACTBAX MMAapOreonora.

Mpu cTyneHyatom wu3meHeHuw aebura Boaosabopa, CxemMaTtu3IMpyemoro
BonslWWM KONOAUEM, DACYETHLIE NapaMeTpel ONPeadenNAKTCA ANA BCeMND BOAD-
aaﬁupa B uenom no HabnwoaaTentHeIM CKBAXMHAM, OTCTOAWWM OT BOAO3abOpa
Ha paccToAHMW cBeiwe 154, ANA nhowagHoW cxemst v casnwe 0,75/ ann
NUHEHHON CUCTEMBI C YYETOM NPUBEAEHHOr 0 BPeMeHu £ .

n
) = i=1

w—
L gl
—
—
—

mp r

Qn

rae O, — nebut sopo3abopa Ha OTPeIKe BPEMeEHW [ (crynenun /) ; Q. — nebut
BoA03abopa Ha NOCNeaHEM 3TaNe IKCNNYATaUMK.
Mo yaaneHHsIm 0T ueHTpa eogo3abopa Ha paccTOAHWE r CKBAaXWHaM NpoBe-

2,5r?
PAETCA BPEMA HACTYNNEHWA KBA3IUCTAUMOHAPHOrD pexuma (t = ——). Pac

o
YET napameTpoB NPpOUM3IBCAMTCA NO OBbIYHBIM 3ABUCUMOCTAM, KaK ANA OgHHOY-
HbiX CHBaMMH, HO C WCNONbIOBAHHMEM NpUBEABHHOMD BpeMeEH W, I|D,J1I=I arara
t

rpadmKn CTPOATCA B KOOpAuHaTax § — Igt, . § - Ig—":’m, u 8 hopmyne AnA
; r

pacyeTa NepiONPOBOAHOCTH NO rpadivkam NNOWAAHOro NPOCNeXWBAHWA Tak-
Me MCNONbIyeTea [ .

Mpu nocTpoenuy rpatukoe nNpocnexusaluA AnA nepuoaoe ¢ Q< Q, (npu
_MOCTORAHHOM YBeénwigHuw BopootGopa)l wau O, < Q. - APOMCXOAUT KAK Gbi
oKkaTwe HafimoaeHwd NponopuMoHaneHo Koatdwmuwenty a; = 3,/0 . . MNoato-

MYy LWKaNa BPeMEHW NPM HaHECEHWW Ha rpadrk IHAYeHMH NOHWHKEHMA AOMNKHA
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6biTe MNKM NPONOPUKOHANLHO COKPAaWeHa, WK NpW PaBHOMEPHOW WkKane I
HeobXx0AUMO NPONOPUMOHANEHD YEBENUYNTE MHTEPBAN YCPEeAHEH A NOHWH eHUK.

Wcnone20BaHMe HabmMOAaTensHbIX CKBAXHH BHYTPW BOnbWOroe konoaud
ANA- OnPefeneH A NapamMeTpOB He pexOMeHAYeTCA, Tak Kaxk Ha pe3ynbTaThl
PacyeTO8 MOMET CYWECTBEHHO CKa3aTeCA BnuAHue Bnuwanwed Ixcnnyatauw-
OHHOW CKBAXWHB], YTO CAENAET MX HENPEACTABMTENEHEIMMK.

3. OrMevenHan Beille HepasHOMepHOCTE BOADOTHOPA, 1, B YaCTHOCTH, pes-
KOE ero CoOKpaweHue B BLIXOAHBIE M NPeANpPaIAHUYHLIE AHKW, 3 TAKXe Npu pe-
MOHTHELIX paforax Ha soaozabope BLIZLIBAKOT 43aCTO pe3koe BOCCTaHOBNEHue
yDOBHeH, KOTOpOe MoXeT ObITh MCAONL30BAHO ANA ONpeAeneHuA pacyeTHbIX
napametpos. B npouecce pafor no nepeoueHKe 3anaCOB NOAZEMH LN B804 NO
nnﬂuaaﬁupy nogobHeIe nean-:m: mupamennn Bunnnrﬁnpa Mur-,r-r GbiTL Qaxe

nepuog Haﬁnmnaeunm BOCCTAHOBNEHWA 'y'pu-uHEﬁ f HIMHOro MeHblue nepnuna
akennyataumu T, T. e. Bcerpa cobnopaetca yenoewe t € 0,17, ofipaBorka pe
3yneTaTos Habmogedd 32 BOCCTaHOBNEHWEM yPOBHEA OCYILECT BNACTCA aHano-
FWMHO, KaK 4 ANA CNy4YdeB CHWKeHWA ypOBHER npW nOCTOAHHOM BogooTbope.
NoatoMy rpathvKy NPOCNEXUEAHMA CTPOATCA 346CH B KoopaAwHatax §° — lgg

r
§* = lgr u §* —lg=5~. Oanako npu pacyeTe BOAONPOBOAMMOCT M BMECTO CyM:
MapHOro 80400760pa MCNONLIYETCA Ta YACTh PACX0AA, HA KOTOPYIO MIMEH UNICA

0,183a0
B0400T6OD, BLI3BABLIWA BOCCTAHOBNEHME YpOBHed, T. & km = ———E—-——— -
t
0,366A0Q 0,183aA0Q _
= = . BoamomxHOCTy wCNONL30BaHWA AaHHOro cnocoba
o Cy.

OUeM Kt MapaMeTpos OrpdH Y eaeTCA NPOLOMEUTENSHOCTHD BpeMeH i BOECTS
HOBNEHWA, BNWAHWE KOTOPOro A0NXHO npuﬂunnucn Ha pac-:TnHHHu R > 1,5R,

AaTeNbHEIX CHBIHKH. Pﬂﬂh‘l\l"{: J30HBI, B Npecnax KDT!]I."!DH B O H O aa:hm-:cnpu-
BaTL TAKWe BOCCTAHOBMNEHWA YpOBHel, onpeaenmoT no GopMyne : B = 1.5\!’3_!‘.

Ha HaBmoaeHuAx 23 CKOPOCTEO nepepacnpefeneHA AdBneHuA B nnacte
B8 nepwod TaKUX OCTAHOBOK WNW COKPAaWeHWA BoAoOTOOpPa OCHOBAH W APYIOW
cnocof onpeaeneHuA KoabhUUMEHTa NbE30NPOBOAHOCTH NNACTA, NONYYMBLUUA
HasBaHue meToaa "'Touku neperwba’’, npeanoxerrbin MLA. HapHeiM 1 yenewHo
npuﬂepEHHhm Ha npakTuke MN.M. MNace. CywHocTs METOAA COCTOWT B CReAyHo-
wem. M3 ocHoBHORM GOpMYNEl YNPYroro pexumMa cNeAyeT, 4TO NOHWMEH e
VPOBHA YEENUYMBAETCA C YBENUYIeHWeM BPEMEHU U YMEHLLUAETCR C YBenWyeHu-
M PacCTOAHMA. Flpﬂ ATOM CKOpPOCTE WAMEBHEHWA AdBNEHMWA, nnpenenntmar-l

dap as

KAK NepEan NPOMIBOAHAR -~ K el g mobol TouKe NNacry, WMeeT Hau-
t

Gonsluge 3HaveH e B ONPEdencHHBIN MOMEHT, KOTOpEIR MOXeT BLITe onpegeneH
no hopmyne

-1l = 0, (5.12)




OTKyAa

ri-

dat :

Ha KpwvBOW SOCCTaHOBNEHWA WNW CHWKeHWA YPOBHA B HabmoaaTenbHOW
CKBAaKWHE NPW M3MeHeHWW BOA0OTEOpPa B0 BpeMeHU BNWAHWE 3ITOrO M3MeHe-
HUA AOMKHO BeiTe 3adMKCMpOBAHO B BUAe TOMKM Neperuba. Kak suaHo u3
thopmynel (5.13), spema 3anazAeiBaHUAR M3MEHEHHA B DEXUME YPOBHA Noj-
IEMHLIX B0 B HaBmMOAaTensHbIX CKBAKUHAX MO OTHOLWEHWIO K COOTBETCTBYIO-
WM MIMEHEHHAM B LeHTDe Boa03abopa {t;) 3aBucnT ToneKo oT Koadhruym-
BHTa NLE3ONPOSOAHOCTH W PACCTOAHMA HaBMOAATENLHON CKBDKWHLI OT BOAO-

=1, (5.13)

zafopa:
r:
i= ; (5.14)
da
CNeA0BaTeNbHO
il
a= {5.15)
4T,

MogetaenAr soipaxerue (5.15) B ypasvenwe T3dca, nony4aeTcA 3a8MCH-
MOCTh
'u *

Q
§= ———— [=E; (-—], (5.16)
dmkm f

t
KOTOPAaA NPW ANOCTPOBHUMK ee B KOOpAWHarax AS — E,-{‘-L] npeacTaanAgT

coloil YpPaBsHEHWE MPAMOA NHHUK, NPOXOAALLEA Yepe3 Hauano KOOpAMHAET C
Yrnossim KO3hOUUHEHTOM

o
8 =tga=0,08——, 15.17)
km
Q
otkyaa km =0,08 e (5.18)

BpemAa t,, cooTBeTCTEYIOWEE MIKCHMaNbHOMY WIMEHEHWO HanoOpoB B
HaB N JATENLHON CKBAKMHE, MOMET BbiTe cHAtO ¢ rpaduKa pexuma YPOBHA
NOAIEMHBIX BOA, NOCTPOEHHOro B KoopamHarax AS — t (pwe. 27, a) . Moecne
3TOr0, 3HaA PaccTOAHWe HaGNIOAATeNLHOA TOMKK OT UeHTpa Boao3abopa, Mow-
HO onpeaenuTs kOXPUUMEHT NbezonposoaHoctw no dopmyne (5.17). Ana
TOMHOrO ONPeAeneHUA BPemeHW HaCcTyYNNeHwA ToukW neperwba, Or Rorvoporo
E OCHOBHOM 338WCHT W TOYHOCTL ONpefeneHHA IHaYeHMA KOFPPHUUUEHTA Nbe-
EQIIPDEGHHBBTH, I.I.E'-I'T'Emﬂfllﬂﬂﬂﬂ HCNONL3I0BATE A3aHHHBIE ND CIMMONMNMWCLAM Ypoge-
HA WA NPOWIE0AWTE AOCTATOYHO YaCTele IaMepsl YPOEHA NOAIEMHEIX BOA B
MOMEHTBI PE3KWX WIMeHeHnh BoacoTEopa. Bpema t; B 3asMcHMOCTy OT hunbT-

PALMOHHLIX CEORCTE BOAOHOCHOrO FOPUIOHTI U PACCTOAHMA HaBMOAATENbHbIN —
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asf
a
ast
A r——~~ E
43, /| . o) 5
Lt t At t
Puc. 27. Cxems: onpensnchua kodhduumedTa NbEIONPOBOAHOCTH NO “spemenn Aobe-

- FaH#RA

8 — C BHIABNEHWEM TOYEK NENErUBa HE KPWELIX BOCCTAHORMEHUA MNWU CHUKEHWA YPOBHEA]
5 — no rpabuky Jasmcumocty AS=A[ - E; * (— t,/tl; & — no ePpemHu 3analaniaaHHA
NEPEnAYH HANOPA MEXAY HBONH LATEN M MA ChBIM HWH aNW

CKBaMHH OT Bﬂ,ﬂ,ﬂ!ﬂ-ﬁﬂp-ﬂ MOMET WIMEHATECA OT HECKONBKMWX MHHYT A0 Hec-
KOMNBK HX CYTOK.

B Tex cnyvaAx, KOraa rouky neparwba AOCTaTOMHO TOMHO ONpEAENATE TDYA-
Ho (em. puc. 27, ), UenecoobpasHo onpeaenuTs 3HaveH ue [ MeToaom noabo-
pa, nocTpoua rpadvKi 3aBHCUMOCT U

AS=f [— EI f—ful‘rﬂ ] [5.19}

Mpu npaBunsHOM onpefenedun f; rpapuK YKasaHHOW 338BMCHMMOCTH Aon-

27, 6) c yrnoseim koadduumentom B (5.17). finA 3roro HeoBxoaumMo WMeTs

MMM TR TOYKHOTCYETE SHAYSH MR —-AS ANA-PA3NWYHLIX OTPE3KOR-BPe-
M oEH W t'h
Onpepenua TaHrenc yrna @ NPpAMO © rpadmka WnW nO cOOTHOWeHMID B =
AL,
[

(nyHwe BCero NO KPanHMM 3HaMeHWAM) , 8 TaKme 3HaA K-

El{-— L / I'J]

Meret e gebura sogoaabopa, MOXHO ONPeAENKTL BOAONPOBOAMMOCTE NMACTA
no hopmyne (5.18). Kax suaHo vz ypasredwid (5.15) w (5.16), woadbuun-
eHT B 33BMCHMT TOMBKO OT pasmepa aoa00TEOPa U NPAMO NPONOPLMOHANEH eMy.
CneposartensHo, nOCTPOMB rpathux 3asucumoctu B = F(Q), ana mo6oit Habnwo-
AATENBHOW CKBaWKUHL! B PaiOHe BOA03a60Pa, UMEIOLEN ANUTENBHEIA PAL Hab-
NIOASHWA 33 PEXHUMOM YPOBHA NOAIEMHBIX BOA, NO HEMY MOXHO BOCCTaHABNH-
BaTe 33 NPOWeAWee BPEMA flaMHble NO WaMeHeHWAM BoaooTGopa, ecnu Habnwo-
AEHWA 33 HHMK NPOBOANNKCE PEMYNAPHO,

Metoa “Touku nepermba’’, Tak we Kaxk W rpaOaHaNUTHIECKWH, ASNAETCA
AOCTATOMHO TOMHBIM W XapaKTepHayeT Napametpbl HE TONbKO BCEr0 BOAOHOC-
HOrO rOpM3cHTa Ha OTPe3Ke OT WeHTpa soaosabopa 4o HabnoaaransHod CKBa-
WMWHbI, HO W ANA 3Ha4KWTENsHO Gonbwei oBnacrn. Jlnws NPy oueHs GonbLIMX
PAcCTORHMAX OT BOAO3a60pa, KOrQa ecTecTeeHHbIE MIMEHRHHA B peXUMe noj-
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JeMHBIX BOA NpeobnNagaoT Hag MEKYCCTBEHHLIMMK, NPOMCXOAALWMMK NOA BNWA-
HHEM IKCMNYATAUMH, HIMEHEHWA B paimepax BogooTGopa MOryT NPORBNATLCA
HEYETKO W YCTaMOBMTE Iy Byaer tpyaHo. AHanormydeiM abpaszom Koadidmun-
EHT NLE3ONPOBOAHOCTH MOXeT GuiTe Onpeaened no “‘pemend poBeraHwa”
MiIMEHEHMI B PeXuMe YPOBHA NOAIEMHBIX BOM, NDOUCXOARLLMX Moa BNUAHMKeM
nobbix MIMeHeHWid B0400T60Pa, NPUEODARAWMX K nepemaHe IHaKa WIMEeHe-
HUA NOHWAKEHUA B8 HEBNOAATENLHBIX CKEaxMHAX. Bpema HacTyNNeHWA TOMKK
nepeMeHsl 2HaKa AS Ha rpaduKe cHwkeH A YPoBHA B HaBNDQAaTeNbHBLIX CKBa
WUHAX PUKCHDYETCA © OMPefeneEHHEIM 2anaigeigaHues Af, KOTODOE 33BUCHT
0T _PacCTOAHMA HaOMOAATENEHON CKBAMUHEL OT LUeHTRd 80403360pa W OT KO-
apuumedTa neeaonposoaHocTH (pue. 27, 8). B COOTEETCTEBMM C 3THM MpM
r i

-ar-i.”‘j B TH MOWET DbiTe ONPEAENEH MO op-

Myne

s -—, (5.20)
2,25A¢
r‘.l
anp —— 2> 0,1, T. B. NOKE KBIINCTIUMDHADHLIA PEHRIM HE HACTYMAN, 1O
48t
dopmy ne
ri
3= (5.21)
dat

Cnenoearensno, anan BpemA Af, Yeped KOTOPOE MIMEHEHUA B DeXUME

eoaooTbopa NPOABANMCE B UEHTPE BOAO3360pa ¥ B HEOMOAATENLHON CKEAKM-
He, OTCTOAUER OT UBHTPa Ha PaccTOAHME £, WNKW Mexay ABymA HabnoaaTensHbI-

M CKBaMWHIMKW, PacnonDMedHbIMKA N0 CTBOPY, NPOXOAAWEMY Yepe3 ueHTp
BoA03a60Pa, W OTCTORWIMMIA APYr OT APYra Ha PaccToAHWe r, Mo opmynam
(5.20) w {5.21} moxHO OnpeaennTs KoadihMUWEeHT NLEI0NPOBOAHOCTM.

Lavueil cnocob onpegeneHuA KOADDWUKMEHTA NLEIONPOBOAHOCTH YAOGEH,
TaK KaK rpw 3toM He TpebyeTcA 3HatL MaMeHenwA aebwurta sopozaGopa. Ana
ITOr0 AOCTATONHO AW 3HATH BPEMA A3MeHeduA feburoe (Kak npw ymeHblle-
HUKM, TaK 1 NPy MX YEENMHEHHK] 1 MMETL JaHHLIE N0 PEKUMY YDORHA ANA didk-
CHPOBAHWA BpeMeHW MaKCHMAaneHOro erd NOABEMA.

Ana Toro 4Tobk1 TONHO 3aperMCTPUPOBaTL BPEMA MIMEHeHWA 3HaKa AS Kak
B A3HHOM, TaK v B Npeabidywiem metoae, Heobxoammo obopyaoeats Habnopa-
TENBHLIE CKEAKWHLI CamMonucuamu, Mpu orpaHMMeHHOM KONWYECTEE CaMOTIWC-
uee WenecoobpasHoO ANA ONPeREneHMA FHAPOreOnOrvMvecKMx MapaMeTpos yo-
TaHABNWBATL X NOOYENEAHD HA KEKA0A M3 HaBMOQATENLHBIX CKBANMHH,

Oanoit M3 ocHOBHBIX npobneM npW onpeneneHy TONHOCTW PACYETOB IKEC-
ANYaTaUWMOHHLIX 3aMacOoB MOA3IEMHLIX BOA ABMNAETCA OUWEHKA HEOAHOPOAHOCTH
CTPOEHWA BOAOHOCHOMD rOpM3IOHTa M BLIGOD MPASWALHLIX PacYeTHLIX Napa-
~METDOS, OTPAKAOUMN  CYWECTBYHOULYID HEOAHOPOAHOCTL CTPOBHIA MNacTa,
Mpu npumerer MINOXKeHHBLIX METOA08 M Npw ewbope ANA 3Toro Habmona
TeNLHOW CeTn HeobX0AWMO CTPDEMMTBCA MCNONLIOBATH ANA PaCHeTOB Mapamert-
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poe HabmoparensHble CKBa¥MWHLI, PACNONOMEHHBIE KAK MOMHO fJanblwe OT
ueHTpa Bopo3zabopa Mpu Takom pacnonOMeHWW CETH MINOMEHHbIE METOdbl
{ocobenHo no “touke neperwba’” u “no Bpemedn goberaima”) ByayT xapakTe
pPW3I0BaTe NapaMeTpbl CNOA, YCPEAHMEHHBIE ANA BCEW 30HbI, PAcnONOMeHH ol
Mexay HabnopaTensHoW CKEAMHHONW W LeHTpom Boao3abopa. Oanako 3To He
MCKMovaer Heobxogumocrn HabMoAeHWA B UeHTpe Bopoaabopa, KoOTopsie
MOTrYT BbiTe HCNOMLI0BAHLI HE CTOMLKG ANA onpefeneHKA NapaMeTpos, CKONL-
KO ANA onpefensMa TeKYLWMX 1 MPOrHOIH BX NOH M¥KeH MR YPORH i,

Pacyersl, 0CHOBaHHbIE HA PE3YNLTaTaX HaAOMOAEHWH 33 PAZBUTHEM BOPOH KK
AENPECCHM, MOTryT NOBTOPATLCA HECKONLKO pad ANA NPOBEPKM M YTOMHEHMA
NapamMeTpoBR, NOCNe 4Yero AonMHb! BeiTe BeOpaHBl CPeAHUWE IHAYEHMA pacyer-
HbIX NAPAMETPOB M3 HECKONMBK WX ONPeaeneH 1ii.

4. OpHOR u3 BaxHenwmMX ocoBeHHOCTeR aHanW3ad pPeXrMa NOoA3ZEMHbIX
BOA 8 padoHe BoAo2aB0pOB ABNAETCA ero WCMNONLIOBaHWE ANA OUEHKW YCHO-
BUA POPMUPOBAHKMA IKCNNYATAUMOHHLIX 3aNacoB Nod3eMHbIX BOA B Npouec
ce skcnnyataumun. [nutensHslid BoacooTHOP M CBAZ3HHOE € HUM IHEMUTENMbHOE
yranybnenme u paclumperHre BOPOHKK AenpeccHl NDUBOAMT K TOMY, 4TO B 20HY
€e BAUAHWA MOTYT BuiTe BKMOYEHBI NHUTAOWMHE W HENPOHUUAEMBbIE NTAHOBbIE
rpaHuuel, HAYHETCA OCYWeHWE MeHee NPOHULAEMbIX CMOEE B HHKHUX CNOAX ro-

PU3OHTA, YBENWYMTCA NEPETEKAHME MNW NPOWI0MAET OCYLUEHWE BbILLIENEXALLMY
FOPU3OHTOB M T. A. 3TH MIMEHEHWA MOTYT HZATH OTPAMEHUE U B MIMEHEHWUM
PacyeTHLIX NapaMeTPOB BO BPEMEHW U B M3IMEHBHMMW 3aKOHOB CHWXEHUWA YpoB-
HEeW NoAZeMHLIX BOM BO BPEMEHH.

OfHMM M3 MeTOQoB yYera MIMeHeHMd HeogHOPOAHOCTW CTPOeHWA BOAO-
HOCHOrO FOPWIOHTa B NN3aHE M N0 BEPTUKANK ABNAETCA M3y4YeHue 8 npouecce
IKCNNYaTauMKM M3IMeHeHWdn yaeneHelX aebutoe Boposzabopa c vrnyﬁneﬂueu

BOPOHKW AENDECHM W NOCTpOeHWe rpadMKoB MIMeHeHWA YAenbHeiX neBUToB

WK ',r,qrnbumx nDHH:-HEHHH c rnvﬁmuﬁ l:npu vcnunnu vcrauneuamerncn P

HbiIX CKBaXWH He NO3IBONAET YCTAHABNMBATH TaKWe IaBMCHMOCTH ANA KaMAOH
CKBaXMHEl B oTaensHocTu. Ho onpeaenenuwe vx ana Bcero soaosabopa B ue
NOM € yyeTrom cyMmapHoro BofooTHopa v HeMIMeHHOR NNOLWAAK pacnonoxe-
HWA 3KCANYaTaUWOHHBIX CKEIMWH NPeACTaBNAET HECOMEHHHLIR WMHTepec, TaK
KaK nO3IBOMAET OnpeaenydTh WMIMEHEHWA (MNLTPAUWOHHBIX CBOWCTE ¢ raybu-
HOW, OUBHWMTL M3MEHYMBOCTL BOCMOMHEHWA W PONL NOABRAIOWMXCA CO BpEMe-
Hem rpaqHuy. OcobedHo BaMHO 3TO yCTaHaenueaTs ANA Boao3sabopos, skcnny-
aTHPYHOLWWX MPYHTOBLIE BOALI B TPEWMWHOBATLIX M 3aKaPCTOBAHHBIX OTNOMEH H-
AX, B8 HANOPHBLIX FOPUM3OHTAX B ChyYae, KOrQa YPOBHM 3TUX BOA CHWMAOTCA
HWKE KPOBNW BOAOHOCHOMO NNACTa, 8 TaKXe B OrpaHHyedHbIX B nNaHe nnacrax.

Ana noctpoeHua rpachuka AS = F(Q) 3HaueHuvA NoHWHEHWIA cneayeT BpaTe
no HabmogatensHelM CKBaMWHaM B UeHTpe M 33 npeaenamu Bonsworo
KONOAUa Ha PACCTOAHMM NONYTOopa-AByX ero paguycon. OnpegencHue yKazan-
HbIX 33BMCMMOCTER NO PA3HLIM HaNPaBNeHMAM AJeT BOIMOMHOCTL YTOYHATE
3anacel NOAIEMHBLIX BOA NPU YCTAHOBHMBLWEMCA pexuMe DUALTPALMKA METOAOM
“yaensHbX -BOPOHOK Aenpeccui’, npeanoxenrsm HA Tinorrukoesm; Mog
YOAeNBHEIM NOHWHEHWEM NOHWMAETCA OTHOW BHME NOHWHEH MA YPOBHA B LEHTDe

_ BOPOHKM S; K cymmapHomy BogootBopy ZO. Moctpous rpachiuk 338MCHMOCTH
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YAensHOro NOHUXEHWA OT gpeMeHi, MOMHO YCTAHOEWTL oBecneyeHHOCTE BOAO-

Sl}
oropa BOCNONHeHwem, ——— = f(1] = const ceuaeTenscTayeT 0f oBecneyeHHOC:
TaQ

Tu BoAo3a00pa sOCNONHEH HEM, YTO ONPENENAET yEENHYEHME MOHIKEH MA NHLLL
nPoNOPUMOHANBHBIM  YBENWYeHMo B0a00THOpa. Mo yBenuyeHwo YAESNLHOrD
NOHUMEMHA BO BPEMEHM MOMHO CYAMTE O HeoBecneieHHOCTH Boan0THOpa BOC-
NONHEHUEM, YTO NPHBOAMT K BLicTpOMYy pOcTy BOPOHKW Aenpeccini M cpaborke
ECTECTBEHHLIX 33nNacoB8 nOA3eMHLIX BOA. B OoTAenbHbLIX CNYHMaRX 33 CHET nepe-
pacnpenenedmA BOA0OTEOpa B8 NPOCTPAHCTBE MOMET NPOM3OHTH BpeMeHHOoe

55
YMEH bl eHHe *—-E— B0 BpeMeHW, NOCMAe Yyerd 3TO OTHOWEHWe ADNMHO Nnbo
E

cTabwnWInpoBaTECA, TAOD AGYaTs BHOBE PacTw,

Mpu HeyCTaHOBMBLIEMCA PexUMe QUNLTPALMA BBHKHLIM ABNASTCA YCTaHOB-
NEHWE ero 33KOHA, KOTOPLIA B YCNOBMAX HEOrDaHWYEHHOr0 W NONYOrpaH HYeH-
HOrD NNACTOR WMeeT norapuhmmnseckuin S = fllgt) xapaxktep, 8 nonocooBpaa-
HEIX mnacTax .~ napabonuMuecKWid WAKW CTeneHHOW S = /I, @ B8 3aMKHYTbIX
CTPYKTYPax — nuHenHuir 5 = (1) .

YCTaHOBMB 3aKOH WIMeHeHUH ypOBHed BO BpeMeHHM, MOXHO He TONLKO on-

penenuTe Haubonee npvemnemeie cnOcoBbbl ONpegeneHuA PacYeTHBIX FMAPOre0-
ACrHYecKMX NapaMmeTpoB, HO M OUBH T X3PaKTepD rPaHuYHbIX YCNOBWH, B KOTO-
peix patioTaeT aHanMaMpyemeiih B0A03360P B TOT MK WHOR NEPWOA EMO CyLIECT-
BOBaHUWA.

Npw norapuMMMeckKOM 3aKoHe CHWKEHUA YPOBHER NAPaMeTpLI OUEHWBa-
HITCA BbILUEM3INOMEHHBIMMA MPUEMAMK WM, KAK NPIEWNO, OTPDHKANT MCTHHHLIC
3IHAYEH WA napameTpoe (Bes BNHAHKMA Ha HUX FPaHWIHBIX YCNoBMit) . KoHevHble

¥e OTPE3KW NPAMBLIX HE MPAadMKax NpOcnNeM MBaHMA OTPaWANT HepeaKO BNHA-
HWE FpaHWL Ha PEIBMTHE NOHWXEHWA BO Bpemedn. Ha ananmuae ponu rpadmny

METOCTaHOBANCA H RS,

Kakux-nubo ocobbix npofinem npu yTOYHEHWW pAacHeTHLIX NapaMeTpPOB Ha
sopo3abopax, paboTalownx 8 YCTaHOBMBLUEMCA pexuMe dmnbTpaumn, obbiy-
HO He BO3HMKAEET., TakOW pemum, Kak npasuno, AMeer MecTo Wnu Ha Gepero-
BoiXx Bopo3abopax, paboTalowmxX ¢ rpaHuuen H—const, Mnu 8 YCNOBWAX nepeTe-
KaHWA N3 CMEKHbIX TOpHIOHTOB,

Ha e0oa03a60paX MHMAETPAUMOHHOIO THNA PACYETHBIE NapaMETDhi AOCTA-
TOMHO XOPOWo MOryT DuITe Onpefenedb! YKe HA CTAAMKM ABTANEHOA PazBeaKw,
TaK KaK POfb rpaHuubl MOKeT BbiTe Mayuela Aaxe nPH CPABHUTEMEHO KpaTKo-
BREMEHHBIX ONBITHO-QUALTPAUMOHHBIX PaBOTax 1 nNo HabMOABHMAM 33 poKU-
MOM NOAg3eMHBIX BOA B naBofok, B ycnoauAx akennyaTalWW cTauMoHapHbIR
fEMEM YCTBHABNMBAETCA HA CaMom HaYankHOM ee 3Tane, NOHWKEeHUA B CKBa-
#uHax OeICTPO AOCTHrawT 8 NEPMUOAE!I MEXEHW CBOMX nan'fm‘umuix BENVYMH,
YBenuuenHe BOAOOTEODA MOMET B TaKWX CNY4aaX OCYLLECTBNATLCA 33 CYET
YANUHEHWA PALA BOA03360PHLIX CKBMKWH, 33 CYeT WCKYCCTBEHHOrO NOANKHTb-
BEHMA, WK 33 CYET MIMEeHEeHMA YCNOBWKH BOA0OTEORa (VYEENWYEHME YMCNA CKBS-
HuH BHYTOM DA, COODYMEHME FANAEDEH UAK NYYEeBLIX BOADIAX BaTHLIN COOpY-

HMenid, nposeeHue BoA00THOPRA CHHXPOHHO C PEXUMOM NOBEDXHOCTHEIX BOg) .
OcHoBMBEIM BON pOCOM NP 3TOM CTAHOBWTCA MIYYEHMWE BOIMOMWHOID WIMeHe-
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HWA FPaHHYHbIX YEnosMid W oBecnedeHHOCTs NPOMHOAHOMO BOACOTOOPA BOCNON-
HeHuem, Ha Yem Mb| OCTAHOBWMCA HMWKE,

Ha sopoaafiopax, paGoTaloUMUX B YCNOBUAX NEPETEKaHHA W3 CMEKHbLIX ro-
PU3OHTOR, OCOBEHHO B CNOMCTBIX TOMWAX, W PACYETHBIE NAPAMETPRI W CaMo
nepeTéKaHme MoryT DbiTh Mayvelbl NUWE B NPOUECCE IKCNNYATAWMK, TaK KaK
B Npouecce pazegeaky 4obuTecA cTabunusauum ypoeHen GrisaeT TpyaHo. OueH-
Kd NApaMeETpoOB B 3TOM CNyYae NPOM3IBOAMTCA NO NepBOMY 3Tany 3KCnNyata-
UWH, B YCNOBMAX HEyCTaHOBUBLUETOCA peXiuMa — rpadoaHanMTHUYECKMM MeTo-
AOM WMWK NO ITANOHHBIM KPWEbIM XaHTyLua, NOCTPOEHHBIM MO IABHCHMOCTAM

1

a r
= —Wiu,=-—): y=—— {5.22)
Axkm B 4at

rae W — dynkuun XadTywa (npeacraeneda 8 euae rpagmios, TabynwposaHa
W npuBeaeHa B pabotax [4, 11w ap.].

B cnomHbIX rHapoOrecnorM4ecKux U XO3AWCTEEHHLIX YCNOBWAX ANA Onpe-
AeneHWA Pac4eTHbIX NAPaMETPOB MO ET MCNONLIOBATLCA MOAENHPOBAHME HA
CNNOWHBLIX W AWCKPeTHBIX mopenax, NpedmywecTeo 3Toro cnocoba 3aKmo-
YAETCA B BO3MOMHOCTH QnpeaenedHMA PacYeTHLIX NapaMeTpoB HE B OTAENbHbIX

TOUKAX, 3 N0 BCeW NNOWAAW BOPOHKH AenNpDeccHM, 8 TAKXe B BOIMOMHOCTH
onpeaenATE He TONLKO WNLTPAUMOHHbIE CBORCTBA 3KCNNYaTHPYeMOro Boao-
HOCHOMC FOPHI0OHTE, HO W PAIAENAKWKX 8ro FMMHKHCTLIX cnoes. Mo nasecTHOMY
pacnpeaeneduio Hanopoe B MCCNegyemMOor 0BNacTy UNeTRAUWM W FPaHUYH bIM
YCNOBMAM YTOYHAETCA NPOCTPaHCTEEHHOE pacnpeaenedue napamerpos {(eofo-
NPOBOAHMMOCTE M YNPYrOEMKOCTE) , 3 N0 MIBECTHLIM napameTpam W pacnpege-
NeHWH) HAaNOPOB — BENWYMHA NWUTaHWMA WNW nepetexadwA. [porHoanan zanaua

CHUMEHUA YPOBHER NPH 33aHHOM BOAOOTEOpE pelldeTchA NOCNe BbINONHEHHUA
YKa3aHHbIX WHBEPCHORN W oOpaTtHol 3apnay. Pewan ofpaTHwie 3anauwm, yAaeTcr

. ECOOTHE = A0 OIMOTHYE Lk A aN YOH T aH HEIX
ycnosuia HabrogasMoMmy pacnpefeneHuio NONA Hanopos, AeTanWIWpoOBaTh M
Y4eCTk B pacderax nnadHoeyrd GMNLTRPAUWOHHYH HEeOQHOPOAHOCTE NNACTa W
noboln CNOMHOCTH reoMmeTpuo rpadHud, OAHaKo chedyer MMETL B BUAY, 4YTO
BbINONHAEMbIR NoAGOP IHaYEHWA NapaMeTPOB W rPaHWL NNAacTa He MOXET BbiTh
OAHO3HAYHBIM W NONYYeHHAA MOens DACCMaTPUBAETCA KaK O4Ha W3 BOIMOX-
HbiX, YTO HE MCKMOUYAET W YCAOBHOCTH WM NPMBNWAMEHHOCTH OUEHOK, OCYLLecT-
BMAEMBLIX W 3TUM MeToAOM, Kpome Toro, AnA ocywWecTeNeHMA MOAENWDOBAHMA
HeoBX0AMMO MMETh 3HaUMTENbHO Bonee rycTyio HabnAaTeNbHY CeTh, KOTO-
p3A morna Hel 43Tk AOCTATONHO PEANLHYIO NPOCTPEHCTBEHHYID KapTHHY.

YTOUHEHWE MPAHWYHBIX YCNOBWA W ICTOUYHMK OB @OPMWPOBAHWA
JANACOB NOA3EMHEIX BOA

OaHOI M3 OCHOBHLIX 33084 MIYUSHUA DEKUMA NOAZEMHLIX BOA B padoHax
AeiACTBYOWMUX BOA03aBOPOE ABNAETCA CBOEBPEMEHHOE YTOUHBHUE WAMEHEHWA
YCNOBMA HA FPAHMUAX NAACTA C Tem, YTOGbI NPW-PacYeTax 3anacos NOAIEMHBIX
B0A W NPOrHO3a WaMeHeHWA PEXWMMA YPOBHA NOA3eMHbIX BOfI CBOEBPEMEHHO
YYECTb 3TH MIMEHeHWA WNH NyTem noabopa aApyroi pacyeTHoi dopmynel, Go-
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nee NONHO OTPEXAWLWER WIMEHHBLUMECA YCNOBWA, WNW NYTEM BHECEHWA COOT-
BETCTBYIOWMY KOPPEKTHUE B BEeNudMHbl Napam eTpoe. AHanway BNWAHMA Mpadm-
HBIX YCNoBWi Ha paBory sofo3abopoRr TaKXe noceAWeHo MHoro pabor [5, 11,
13,32, 35w np.].

B npaktuke HabnOAeHWA 33 PEKMMOM NOAIEMHBLIX BOA HA AEACTBYHLLIMX
Boa03aBopax MOMeT BCTPETMTBCA MHOTO DAINWMHBLIX CAYMBEE W3IMEHEHWRA rpa-
HWYHBIX YCnoeui B npouecce sKcnnyarauwu, Hawbonee yacTo BCTpeuawwwecH
M3 HUX CRefyHwmMe: a) waMeHeHWe CTeneHW MvApaBnuiecKol CBA3M BojloHOC
HOrO roOpwaoHTa ¢ peKon; 6) uaMeHedwe YCnOBWA B3aUMMOAEACTBMA BOJOHOC-
HbIX FOPHM3OHTOB; B) AOCTUXEHHE BOPOHKOR AENpectum MPaHuw NNACTA U Mame-
HeHue YCNOBMA BOCMONHEHWA 3KCNNYaTaumOHHBLIX 33anacoB NOA3eMHbIX BOA.

PaccMaTpuM 3TH CNyYau M HEKOTOPBbIE METOALI MNW NPHEMLI MX yyera.
A B e E 2MeH v AODdBENHAYE &’ BR3P B OO il O O ] g &G
pEHﬂll"l ABNAETCA OAHMM W3 TNABHLIX Bﬂﬂpﬂﬂﬂﬂ HIYHEHMA pesiMa noa3eMHbIX
B804 Ha WHdMNLTPaUMOHHLIX BoAoaabopax. Y ouneHue KONbMaraguu nop nopoa
BOAOHOCHOrO ropw3odTd 3a Cuer l:lJHHhmﬂt.tHH Yepei: Hux FE"IHhIH EOfA C BbICOD-
KHM COfep™aHueM B3BeWEeHHbIX YacTULL 3 TAKMMe Jaunedue PYyCcna peKu MoryT
NPMBECTM CHAYANE K YACTHOMY, @ 3aTeM W K NONHOMY OTPLIBY YDOBHA NOA3EM-
HeIX BOM OT peKW.

AnA onpefeneHA UIMEHEHHWA CTENEHW FWipaEenWMeCKoW CBA3IW C PEKOMW M
pAacYeTHOro 3HaYeHuA paccToRHWA sofo3zabopa or pekwu HeoOxoawMo yeraHo-
euTs HabnWAeHWA B IKENNYATAUMOHHOW 1 HabnwaaTensHON CKBOKKH aX, pacno-
NOMeHHBIX MeKIy BOA03300POM W peKor. 3HaueHwe 3, NO NPeLnoXeHuo
E.Jl. Muikuna, onpegenaeTcA nogbopom w3 hopmMmyn:

5, 28 28 - b
ARA HanopHsiX-Bof —— = lg— flg—— =a; (5.23)
2 Fo b
S, (2H, = 5,) 28 20 — b
ANA MPYHTOBLIX BOA =lg—/lg ; (5.24)
53 l?H' = SI} fa b

raeS; v S; — NOHWKEHWA B IKCNNYATAUMOHHOW ¥ HADNIAATENLHOR CKBKKU-
Hax: 8 — pacyeTHoe paccToAHwe Boaozabopa ot pexkw; & — paccroAHue Habmo-
aaveneHol CKBaXuHBl OT Bofo3abopa; ry — Paguyc 3KCNNYaTauuwoHHOW CKBa-
wWiuHel, Hy = MOWHOCTE BOAOHOCHOMO FOPU3OHTa 10 OTKEH KK.

[MopctaenAR B npaBble YacTH YKalaHHbIX oOpMYn PajnuuHblie IHa4YeHuA a,
CTPOUTCA rpadmK 3asucumocTwn a ot 4. MNocne yero, aHan GaKTHYECKH NONYyYeH-

0§, (2H, - §,)

HOE NPY OTKAYKe aHauyeHue @ =5,/5; wmma=—— , € rpagwvka
s’ [zHu e sii

CHUMAETCA PACYETHOE IHAYEHUE BENUUMHDI 8, C YHETOM AL, otkypa AL =ap, — 2.

Bonee TouYHbie peaynbTatel MoryT BeiTe NONYYeHEl NO ABYM Habnwaarens-

HieIM CKBaXMHaAM MO COOTHOLEH MIO

{2a - b, ) (28 - b,)
a=lg————— Jlg—————, {5.25)
b, b,

—  rpe b w by — PACCTORHWE COOTEETCTREHHO NEpEoih w eTopoi HAGNOAATENL-
HbIX CKBEMWH OT WEHTPansHOoM.
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o
. Puc. 28. Mpachuic 2aBMcHMOoCTH 0 = -E.:-,r Efr..

&8 T o b
35 I o1 paccToamumA (2] no pexw.

F-? =2 — pacnonowesue HaBnosaTensHOR CHEBAMM-
= | \ Mz 7 — meway soposaSiopom w pexoh (s, =

l\ =150 m; F:120); 2 — 38 pexol 3, =165 m;
; B : 60}
If -

! \k"'“'—
1 i L

ﬂ:?ﬂ? 200 300 400 @ m

AanHein cnocol oueHku AL, cTporo rosopn, NpUMeHWM NUUIL NPW CHM-

METDUYHON CXemMe NOTOKAE y pexu, OaHaKo anA NpUBNMKEHHBIX OUEHOK OH MO-
WeT GbITe MCNONL3OBAH W B CNyyae, KOr4a CHUMeHWe ypoeHA HabniopaercA 3a
pexod. Ho apecs B pacver cneayer Bparte AaHHBIE NO PACNONOHKEHHOM 33 peKOM
CKBRAMHE, TaK KaK NP 3ToM DONee NONHO yYUTLIBAETCA CTeNeHk CBA3W BOAD-
HOCHOrO ropW3oHTa ¢ pexoi. Ha puc. 28 npueeaeH NnpUMep pacd eTa PacCTOAHWA
n;.:: peKd no I{'ﬂ:mnmy Bnnu-'laﬁnpy, npnu:! BefeHHbIA ANA ,,u,n!.m I::n*,rual:n'
1) _ana sog

Aosabopom u pemuf 2) p,nsr ﬂunu:iﬂﬁupa ! Haﬁnmmenbuuﬁ CKBeHHHLI, pac-
NONOXEHHOR 3a pexon,
Kax suaHo w3 puc. 28, 80 eTopom cnyvae 8; > &,. B pacverax 3anacos

nofzeMHbIXx BOA BenwduHa AL yyMThIBaETCA NWWEL NpM YCNOBMK NOANEPTOrO
pEXKUMaE, T. 2. KOrAla OTpbIEa YpOBHEH Her.

Mpow0ogA NEPUOAMMECKH 3HANOrH4HBIE PacyeTbl, MOXHO YCTEHOBMTE 33BH-
CUMOCTH MaMeHeHuA Al 1 3aTem A_u 0T BpeMEHH W OT pacxofa aﬂnnaaﬁupa,

NoO KOTODLIM MOMHD 1|||'Tll'.'.l'l-l]l~lFITI:: BOIMOHOE BpeMA nONHOrg OTpbIBA 'jl"j:l'lleHH
oT pexi. Yenoedem otpbiea, no E.JI. MuHkuay, AnA nNuHeiiHoro pAana o < 0,3/

ApH COXpaHeHWH peNHOrO CTOKA KpYrnbid rog MOXeT CNyXWTe COOTHOLLEHWE
a

i
(Hy = m) 4b ld+ — In - )
i or
Ay > — e {5.26)
kS [2H = 5§)

roe Hy — npeseiweqme YpOsHA B804kl B peKe Haj NOAOWEOW BOAOHOCHOIrD
ropwaoHTa, M — MOWHOCTL BOAOHOCHOrD FOPM30HTA NOA PYCNOM DEKM;
b — nonoewHa wWpWHLI pycna; d — paccToRHME OT B0A03abopa A0 pexw;
g — PACCTOAHMWE MEXAY IKCNNYATALMOHHBIMMK CKBAUHAMMK B pAAY; Fy — Paw-
Y& CKBa¥MHBI, H — MOWHOCTL FOPWIOHTa B UeHTpe aoaosabopa; § — NoHKxe-
HWe B uenTpe eoaosabopa; /— AnvHa pAga.

EnuHMYHbIA NUHeiHbIi pacxon eoaozabopa g, NpU KOTOPOM NPOM3OAAET
OTPLIB YpOBHeld NOA3eMHbIX BOA OT peKu, B STOM CNy4yae ONpeaenAercA cooT-
HOLL BH MeM

kS(2H - 5] B Yl {B.27)-
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MNpu Hanuyuu OTPLIBA YPOBHA NOA3EMHBIX BOA OT PEKK PA3BUTUE BOPOH KK
LENpeCCHM OCYLWECTBNARTCA HE B YCNOBAAX NONYOrpaiu4eHHOro nnacrta c noc-
TOAHHBIM HaNOPOM Ha rpaHWle, @ B YCNOBWAX HEOrpPaHWYeHHOra NNacTa unu
MNACTA-NONOCHl C AOKAEBaHveM. JTY 3aaay CnenyeT peliaTs METOAOM MOfde-
NUpOBaHKA,

W3meHeHue ycnoewid B3aWMOAEACTEBWA BOAOHOCHLIX FOPWMIOHTOB MOMHO
HalNAATE Yawe BCEra NPW IKCNNYaTauMK HanopHslx Bod. Ha nepeeix aranax
IKCNNYyaTaumu nNpw HeBONBIWMKX rpaauenTax, He NPeBbIUALWMX HayansHbIX,
nepereKaHmue OTCYTCTBYET M 3ABMCMMOCTE CHMKEHMA YPOBHA NPW NOCTOAHHOM
e0a00T6Ope NOAYMHABTECA NOrapWMUYecKoMy aakoHy. MepeTexaHwe HayuHa-
BTCA MWL Yepe3 HeKoTopOe epeMA. Bpema ero “BKnioveduA” momeT Buits
YCTaHOBNexnD no f‘pﬂﬂﬂHHﬂM BpeéM eHHOMo nNpocnexyWeaHWA No nepywofasM, Karga

NPAMONWHENHBIA YYacTOK 3aBMCAMOCTK & — 7(1gf] NOKameT Ha HeTKYH TeHAeH-
UMK K CTaOMNM3IAUMA CHWMEHWA YPOBHEW W HAYHeT NpWONMMATECA K NUHMUK,
napannensHol ocu abcumce. MNpu so3pactaowem pogoorhope NOAOGHYIO TeH-
AeHuMIO A20T rpapuku S/Q — Igt wnu § - Igr"p. OTMevaeTCA TeHABHUMA K CT&
BUNM3AUMK W B YARNBHLIX NOHWKeHWAX 80 BpeMeHw S/Q =flt} . C aroro momen-
Ta pacyersl soa0iabopos NPOBOAATCA NO OPMYNaM, YYMTHIBAOWMM Nepe-
TEKaHWe.

a 1.128 at
= YR =l (5.28)

dwkm a

roe B — koahguuMeHT NepeTeKaHua.

kim
B=yf———— |5.29)

kylm, + k;[m,

(]

MNpwu HanU4YuKu NepeTeKaHMA WKW CHU3Y, UNK CBEPXY

\/;,T,E
B=sf— : (5.30)
k

i

roe Ky, My W kz, My — BOAONPOBOAMMOCTW CNAboNPOHWMUAEMBIX ChOBB, COOT-
BETCTEEHHO NEPeKPbIBAWKWK M NOACTUNAUIWX BOSOHOCHEIW FOPU3OHT,

C yeenuyeHuem BpeMeHn BOAO0OTOHOpA BTOPOM YNeH ypaBHEHWA CTAHOBUTCA
MankIiM, He3aBMCHMbLIM OT BDEeMEHM, YTO W OTpaXKaeT CTpeMneHWe ypOBHeR K
CTEbunn3aumK, 3 ypagHeHue B ITOM CNyYae WMeeT BMA

Q 1.12B
§= * In 5
2mkm Fa

a npw ycnoeuu 7 /8 <0,1-10,2

[ F
— K¢ I—). (5.31)
8
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rae Kg — cumaon npeofipasosanioil dyHKUMm Beccena BToporo pogda oT MHM-
MOro apryMedTa (3Havenwa Kgx) tabynuposans [11]); ry — paccroaxue go
Hab NI gaTensHOW CKBAKWMHEI UMM Pafduyc BONBWOro KONOZLUA.

KoathduuweHT neperexaH A 0beiYHO ONpefenAeTcA NO AZHHBIM HaGmoe-
HUA 32 PEXKUMOM NOA3eMHBIX B0A NO ABYM HaBnOAarentHbIM CKBAMUHAM,
pacnonomerHsIM 3a Nnpedenamu Bonsworo Konoaua sogoaabopa (/> 1,5/,).
AnAa 3toro Ha nNepwod OTMeYeHHON CTabMNMIALUKA YPOBHEH NO MOHUMEH WAM
Sy w8, B HabMogaTeNbHBIX CKBAKWHAN Ha PACCTORHMWAX 'y U r; 3aNUCLIBAETCA
COOTHOWEHKE

5 : a8
o N . b e Y (5,32)

S, K, (r,/8)

darem, 333BaAck PAINMYHLIMK 3HAYeHUAMMK B, ONPEAENAIOT COOTHOLIEHHE
e = = g Y GTPOAT rpatbuku 3aBucumMocTu a = F(B). 3Han aHave-

HHe §5;/5: = &, ¢ rpahuKoB CHUMaKT WCTUHHOE 3HadeHue B. Koaddumument
NepeTeKaHMA TaKMe Nerko onpelenuTe No rpaduKaM NhouwagHoro nNpoche-
WHBAHMA C WCNONL3IOBAHWEM BCEX CKBIMMM 32 npegenamu BONbWOro KoORog-

ua. OTnoxue Ha rpacguke S — Igr 3HAYEHWUA NOHUKEHUI HA BpeMA cTabunuaa
UMK YPOBHER BO BCeX CKBaWWHAX, OCDEAHMB TOMKW NPAMOI W NPOANME ee A0
nepecedeHun ¢ oceto aBeumce, 1. e. Ao § =0, MoXKO ONpegenuTs paAuyc BNWA-
1WA popozabopa A =1,12 8, otkyna 8 =082 A,

Mpy K3BECTHLIX AHAYeHUAX B, km w my MOXHO OnpeaenuTe U Koadduuyw-
EHTEl UNBTPAUMM PA3AENAOWEr0o CNOA NPM HaNMYWM NEpeTeKaHuA TONbKO
ceepxy (Y4TO Yalle BCEro BCTREYaeTCA B NPUPOAEl WNK TOABKO cHM3y no dop-

Myne

S——— (5.33)
B

.I[’n =
F

Enmnguamumnmh nRacra Km B TaKux cnyvyaax onpeflenneTtca rpadoada-
NATHYECK MMM MeTO4daMH B NEpW0A A0 HaCTyYyNNeHWA cTabunuaagum. ?pamdﬂ-
HMA (5.31) u (5.32) cnpaBeanuBel NpH yCNOBUK, YTO BOACOTHOP NONHOCTLIO
ONpeAenAeTCA NepeTeKaHueM 4Yepe3 pasaenAlowMe chNoM, ypoBHW B KOTOpLIX
NP 3TOM He HamMeHATcA. B sTom cnyvae napamerp B noctonaHeHd BO BpemMeHi.
OgHako nocnefHee ycnoeue cobnwgaeTcA Aanexo xe acerga. ObbimHo BoAoOT-
G6Op M3 HIWKeNBKIUWX FOpMIOHTOB HapywaeT GanaHc BbIWEPACNONOMEHHEIX
rOPW3OHTOB. 3TO NPUBOAMT Yeped KaKoe-TO BPEMA K CHIOKEHMI) B HUX yPOBHER
M COOTBETCTBEHHO K POCTy BenwduHbl B Bo BpemMeHu. 310 ocoBeHHO BEPOATHO
B CNOMCTLIX ToNwax. Kpome TOro, no mepe CHATHMA gaeneHuA, acobexdHo Ha
NePBLIX 3TanaxX aKCnNyaTauuH, NPOUCXOAMT yEENHYeHUE NOPHCTOCTH W KO3g-
thuumenTa uneTpauuu paigenAowMx cnoee 3a CYeT YyNpyroro ux paclivpes
HUA. JTO NPUBOAMT K HEKOTOPOMY WM3MeHeHWD BenwduHbl KoadxpuuMeHTa
_neperexaduA. ATOT Npouecs NPOAONMAETCA M HA NOCNEAYIOLMX 3Tanax, KOrga
HauywHaeTcA nepeynnotHerue nnactos. MNoatToMy napamerp neperexaqwwA Heob-
X0oAWMO CHMCTEMAaTMYECKH NPpOoBepATE W YCTaHaBNWBaThL 3IaKOHOMEPHOCTW ero
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WIMEHYMBOCTH BO BPEMEHMW, WCNONbL3YEMYyHr 3aTeM B NPOrHo3ax pexuMa.
B atom cnyyae cTabunu3auwA ypOBHEN MOMET CMEHUTLCA YBENWYeHWEM NOHK-
#WEHWA ¢O BpaMeHeM (KaK B HeOrpaHWyeHHOM nnacTe) , HO y#e C 0bobBULEHHBI-
MK NapaMerpaMi Kak IKCNNYaTHPyeMoro, Tak W CMeXHOro © HWM FOpH3oHTa,
M3 KOTOPOro oCylwecTennercA neperekadue. Onpegenne 00biYHBIM rpadoana-
NUTHYeCKKUM cnocofomM Takue obobuesHble napaMeTpbl W 3HaA napaMeTpel Oc
HOBHOro TrOpPU30HTa, MOXHO NONYYWTE napaMeTpbkl CMEeXHOro ropvIoHTa.
Mpu pagHOMEPHOM CHWXEHWW YDPOBHER B IKCNNYaTUPYEMOM W NUTIEMOM ro-
PU3OHTAX pacyeTHbIE NapamMeTpbl ONPeaenAdTCA No rPaWKy nNNowagHoro
NpOCAeXWBaHWA B COOTBETCTEMM C hopMy Noi

#] 1,128
AS=—  — - in——-—m (5.34)

dxkm r l

rae AS — pasHOCTL HanopoB B BEpXHEM W HWHHEM FOpU30HTax BO BpemaA f.
Bogonpoeoaumocte onpofyemoro nnacta oOnpeAaenAeTcA no yrnosomy
KoathdHurenTy rpacuka AS — lgr, a B — wepes pagwyc BnwArMA (8 =0,89R),

HWIMEHEHME NNAHOBLIX FPAHULU NNACTA

B npouecce ANWTENLHOR IKCNNYATAUWW NOA3EMHBLIX BOJ BOPOHKA genpec
CMM HepeaKO JOCTUraeT W NNaHOBbLIX FPaHWL NNAcTa, 4T0 B 33BUCUMOCTH OT
XapaKTepa rpaHuvubl {NPOHMUAEMaA WK Henpnu_uuanman} OTpaaeTcA Ha rpa-
thvKax BpeMeHHOro NpoCNEXMBaHWA B BWAe PEIKOro yYMeHbllUeéHWA WRM, Hao-
6opoT, YEENWYEHHWA yKNOHa KpHBLX S = f(lgt) . B saBuckMOCTH OT paccTroAHMA
rpaHyy o7 BoAn3abopa W PacYeTHLIX NapaMerTpoB BNHUAHWE HA XaPaKTep 33aBMCK-
MOCTH S = F(t] MOMeT NpOABWTLCA B pasNWdHOEe BpeMA. HanpwWMep, BOAO3E
Dopel, 3KcnNyaTHpyOWMe HanopHbIe BOAbI B PaiiOHax MOpCKWX nobeperui,

— Ha4HHEe T Ol Y e T BRAHAHHE MO PR KaK FpaHHiid b E NoCToORHHBIM - HaROPOMHE—
peiKd NHWE Yepeld MHOTD NeT B 3aBWCHMOCTH OT pacCTOAHWA BbIXO43d NNacrta
e mope. [lo 3toro *e MoMeHTa 3TW BoJo33a6opkl paboTaoT B YCNOBWAX HeOr-
PaHWM4eRHoro nnacta. KpomMe Toro, ecnu B 0AHMX CRyYanX MOMXHO ONPENENUTsL

2,25R%
EpeMA T = — 4 T KUTAA NPOABWTCA BAWAHWE rpaHMubl {ecnu wasecTHO

PacCTORHWE A0 Hee) W OnNpefeNWTh £e BNWAHWe (eCNW UIBeCTeM XapakTep
rPaHuLbl — peKa, HenpoHWUAeMble OTNOXEeHWA W T, 4.) W dopMy, TO B pAge
Ciiy4aes onpeaenuTe B8ce 3ro TpyaHo. OcobedHo CRoMXHO YCTaHOBMTH rpa-
HUUBI, OonpefenAembie PUNbTPAUKOHHOR HEORHOPOAHOCTBI, KOTOpbLIE MOrYT
WMeTe paznuuxble GopMel, [eTanbHo MIYYUTE TAKWE rpaHMUbl NDAKTHYECKU
MOMHO MWW NO 3IMNMPUYECKWM AaHHBLIM HABNIOABHWI 33 DEKUMOM NOA3EM-
HBIX BOA B NpOUECCe MX IKCNNYaTauMd. B 4acTHOCTH, O LOCTHKEHHM BOPOHKD
AENPECCHW KaKUX-TO HOBLIX MPaHWU NNACTa, PaHee He YMWTLIBAEMBLIX NpW CXe
MaTH3aUMKW FUAPOTreoNOrHYeCKMX YCNOBWA, MOMHO CYAWTE NO MIMEHEHHWAM
XapaKTepa 3aBHCHUMOCTH CHMXMEHMWA YPOBHA NOA3EMHbIX BOA OT BpeMeHw (Ha-
APUMED, C NOTapUpMUUECKO( Ha NapaboNKUeCKYI0 UNK NuHeRnHy0) .

AnA onpeaeneduA BMAA 3aBMCMMOCTH NO AAHHBIM HabNIQeHWH CTPOMUTCA

————~cepwn-rpadmicos-Tuna §=flinth S =/t 5 =f{t} B wavecree pacieTHo BEIGW
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PAETCA T3 3aBMCMMOCTb, KOTOpaA BONblLe BCero COOTBETCTBYET NPAMONK
HeHHOA.

Mopobpas Hawbonee NOAXOAAWYO NO BWUAY . 32BUCMMOCTL, ONPeAenAlnT
napaMeTpbl 3TOW KPMBOHA N0 CIPAMNEHHOMY TEM MNH HHbIM CNoco6oM rpadu-
KY 3aBUCHMOCTH S — . B 38BMCHMOCTM OT rpaHW4HbIX YCNOBMIA MOMHO NONY-
YWTb, HanpWMep, cnedylole Buabl 3aavcumocted S = (1) : 1) Ane Heorpauwu-
YBHHOMO, NONYOorpaqHHAYeHHOro NNAcTa W NNacTa-KBagpaHTd 3asuCHMOCTE NOra
puchmuveckan, Tuna S =4 + Blgt; 2) anA nnNacTanonocsl ¢ KOHTYPaMM NWTa
HWA B BWAE WCTONHWKOB Ha rpaHWue — napabonuueckan, Tuna S =A + Bt
3) APA MNAcTa-nonocsl ¢ HeNPOHWUAEMbIMK rPAHMUAMK — TaKXe napagonu-
yeckan, HO Buaa § =B+/1; 4) anA nnacra-kpyra (“6oyKka’™) ¢ KOHTYPOM nuTa
HWMA B BUWOER WCTOMHMKOB HA FpaHHUe NNacrta — 3aBUCHMOCTDb HDHMDHHHEHHEFI,

: ANA NNECTaKpyra C HENPOHWLEZeMBIMA TRaHWLAMA W OT-
CYTCTEMEM NMUTAHWA — TAKKE NPAMONWHedHaR, HO euaa S =Bt Onpeaenue na-
pametpsl A U B, HeoBxogumo 8 AansHedlleM uX YTOYHUTs. [INA 3TOro nposo-
AUTCA KOHTRONBHEIA NPOrHO3 CHMKEHMA YPOBHA, KOTOPLIA CONOCTasnAeTCA
C AaHHbLIMK peanbHbIX HabMogeHWiA,

Takum ofpazom, ycTaHOBNEHWE THUNA 3aBucuMocT S = Flt) HeoGxogumo
HE TONBKO ANA YCTaHOBNEHHWA M '|||"TD'~IHEHI-H I'pﬂ-lH"thIK ','EﬂDEHﬁ, B KOTOPBLIM

paboTaeT Bof03abop, a TaKKe ANA NPOrHO30B P&KHMA YPOBHA BO BPEMEHMW
M YTOYHEHWA MWAPOreonoruyecknX napamerpoe. B wactHOCTH, npremsl CnpAM-
NeHKWA KPUBONMHEAHBIX 33BMCHMOCT e A30T BOIMOMHOCTE M0 Hum 'Elhll‘.:TDﬂ (]
AOCTATONHO TOMHO A3BaTh NPOrHO3 CHIWKEHWA ypoBHA Ha Byayuee, KOHEYHO
40 Tex Nop, NOKa BOPOHKA AeNPeCcCHW HELOCTHIHET KaK WX -TO HOBbIX MPaHuL 1
TUN 3aBUCHUMOCTH He W3MeHWTCA. B cooTeeTcTEMM C 3TvM onpefeneHda TWNa
33BMCUMOCTH HEOBXO4MMO NPOWIBOAWTE NEPHO] MY ECKHM.

M3YYEHWE WAMEHYMBOCTHW BOCNOGNHEHMWA 3ANACOB NOA3EMHBIX BOA

MoMUMo paccmoTpeHHOro Beille cnNocobd NPOrHO3HON OUBHKKY HEMEHEBHWA
ECTECTEBEHHOMND NUTAHMA nodlemuelx Bog4 (cm. rn. 4.) W cnocoba oueHKwW
NATEHWA NO KapTe FWAPOM3IOrMNC B PAKOHE BOPOHKW AENPECCUM, MIMeHEeHMA
ECTECTEEHHOMD BOCNONHEHWA 3anaCoE NOA3EeMHbIX B0 MOXHO ONPEAENATHL M
no AaHHeIM HaBMOLEHWH 33 PEKUMOM YpOBHeH NOoA3eMHBIX BOA 8 NpoueCCe
skcnnyarayuu. Hawbonee cylecTEeHHLIE WIMEHEHMA B NUTAHHW NOA3IeMHEIX
BOJ, KOTOpble TPYAHO OUWEHWTE TOMHO Ha8 CTafWAX MOMCKOB W pazBegKu nog-
3EMHBIX BOA, MOMYT NPOMIOATH B PAROHAX, rAe BO3MOMEH Nepexsar CKPbITOM
pasrpysKy Nofi3eMHblX BOA Ha MCNapeHWe. ITO LONONHMTENEHOE NUTAHWe Ner-
KO onpéfienuTs No rpadukam BpeMeHHOro NPOCi@UBaHWA, Onpelende BOAO-
NPOBOAMMOCTE MNACTa Ha nepeoM 3Tane Habmwgedwid Ge3 AONONHWUTENEHOMO
nuradun. Onpenenuwe yknod npAmMoid rpadhwuxa S — lgt B nepwoge, Korpa

0,183(Q,,. — Quqp)

MCnapeHWe nepexeateiBaercA, T. e. Korpga C, = ;
km

MOXHO onpefendts Qo =0, . — 545Ckm, rae 4, . — peansHsid sono-
ot6op; Q,,, — AONONHWTENLHOE NWTaHWe 3a CYET CHATMA UCNADEHUA.
AHanorwdHeiM 06RAIOM MOXHO ONpedenuTe pone NGOR AOMAONHWTENb-

HOW MOANWTEIEAIIHEA rPaHWlB]l, HanpWMep, KOr4a 6 30HY BOPOHKH Aenpeccvin
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nonagaoT BoONOTHBIE MACCKebl, CTapMUbLIL, MBNKKE 03epa, YYacTKW paccpenoTo-
HEHHOrO OPOLIEHWA, NEPETEKAHWE N0 FMAPOreonormeckuM okHam. MutaHuem
CO-_CTOPOHBI-TaKUX-rpaduy-0bkyHo npedebperanT. DARAKO 3TO A0NCNHMTENb:
HOE NWTaHME MOMET OKaIaThCA CYILLECTBEHHbIM W AaNbHEeRWWE NPOrHO3HbLIE pac-
YeTbl 3aNAcOB CYMTaTL He Ha eenwimHy O, ., aHa @, . — Q. ., YTO NOIBONKT
fionge TOYHO DUEHWTL 3aNackl NOAIEMHBIX BOA NPW TeX Xe A0ONYCTUMBIX NOHW-
#eduAx, MNpu cpagHUTENBHO NOCTOAHHOM BO BPEMEHW NMUTAHWKW, YMEHBLUAKHD-
LieM TEMN CHWKEHMA YPOBHEH NOA3EeMHBIX BOA NO CPABHEHWID C TEM, KaAKHM
o mMor 6bl fibITe B HEOTPaHW4EeHHOM NNAcTe NPM OTCYTCTEMM BOCNONHEHHA,
paimMen 3Toro nWTaHuAa AQ e peansHbIx YEROBUAX-IKCANY 3TIUHW-MOMHO Hai-
TH W3 COOTHOWEHWA

Cakc U o= AU
= —, OTKyYAa
g, a
alc - )
I o, ... (5.35)
lI:'".I‘:H'I

rae C, .. M C, — yrhoseie KOXpWlnenTsl rpadiika 5 — Igf 8 yYCIOBWAX
ANATENEH O AKCANYaTauuy W HA Nepuoa ONBITHLIX ﬂ-ﬂﬁﬂT MNW Ha Hayano JKC-
nnyatauwn: O — NpoMasoAWTENEHOCTE BOAO3abopa (Q == const).

I'Ipu BOIMOMHOM BO3DACTaHWW NUTaAHWA 3a CMET NepexsaTa B0ACpA3IAEnoa
nogiemHblX eoAd, BOBNEMEHWA HOEBLIX pPyvybeéB, CHATHA WCNapeHWA C HOBbIX
Y4aCTKOB NO Mepe pajavTuA BOPOHKW AenpecCuu rpadui § — lgt Gyaer umerte
CEPUI0 NPAMONMHERHBIX OTPEIKOB NpW ObLWed TeHAeHuwu K CTADWNUIaWMM.
Onpenenve N0 KaXAOMY W3 NPAMONMHERHbIX oTpeakoB AQ no dopmyne
{5.35) , MOXMHO nocTpouTh rpachMk cenav AQ = f(t) W, yCTaHOBMBE 3AKOH M3-

—————MEHYHBOCTH MMTEH KA B0 BPEMEHH, CNDAMMKE ITOT TPADMIC TEM HAK HHBIM CRO-———————
cobom (AQ — Igt, AQ — Iga/t, AQ — 1gt°), yuuTBIBaTE 6r0 B MPOTHO3HLIX pac-
yetax soposzabopa. IKCTpanonAlUMA rpas:m{a N0 ypaBHEHHUAM NPAMONMHeAH 0l
WY KPUBONUHEHHOW perpeCCMM BOAMOKHAE NPW YCNOBWMM, eCNW 3aKOH CBAIW
He waMmeHduTca B Byaywem, [Mpw copepweHHON CBA3ZW BOAOHOCHOTO FOPHIOHTA
€ PEKOH WM C APYTrWM NOBEPXHOCTHBIM BOAOEMOM, ONPEAEnARA NePHOAWYECKH
H3MBHEHWA CONPOTHMBNEHMA NoWa BoAcemMa AL, MOXHO ONpefenyTh HIMeH-
WMBOCTE NWTaHWA Boposabopa 3a cyer NOACOCE NOBEPXHOCTHmIX Boa AQ no

opmyne
AQ =Qerfe (—ear) (5,36
=Q erfe |[———},
2/ at

rae t — BpeMA C Havana oTkaukw; O — NPOM3BOAWTENBHOCTH mpofo3abopa;
| — paccroaHue sopo3abopa ot pexw; erfc — yHKUWA, NpUBEABHHARA B [11].

B yenoswAX nnaHMpyeMod cpaboTku 3anacoB NOA3eMHbIX BOA HA Pacyer-
HOE BPEMA IKCMNYATaUMW YMET NWTEHWA M ero WaMeHeH i ocobeHHD BaMEH.
B npouecteé SKCNNYaTauun No AaHHbIM DERHMHBIX ‘HabMOoeH WA MOKHO Y CTaHO-
BUTh MIMEHYMBOCTE CEI0OHHLIX amnNWTYA KoneGaHwii ypoBHed BO BpeMeHwm,

AOCTPOME ¥ CRPAMMUE—TeM—_HAH-_MHbIM_CROcOGOM_rpacuicu cenau Ah = Fl1) .
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B atom cnyyae pacyer CHWKEHWA ypPOBHER BO BpemeHW NPOBOAMTCA W3 ycno-
BuA 8 =8; — Ah, rae § — noHumeHue Npu IKCNNYaTauMKW Ha NPOrHO3IHOE Bpe-
MA 1S5 — noHvKeHWe, PAacCYMTLIBAEMOe MMAPOAKH 3MUYECKHMM METOAoM no

1
MCXOAHBIM NapaMeTpaM Ha epemna ¢ Gea yyeta nutadwA, Ah=Z Ah; — cymma
=1

eXerofHelX NOALEeMOB YPOBHEH B NepHOa NUTaHwWA 3a 7 net. MNpW cpagHUTeNkHO
paeHoMepHOoM nuraHun Ah = Ah, ¢, a npu HepagxomepHoMm Ah =adh; t, rpea —
yrnosoi woaghuumedTt cnpamnedHdoro rpaguxa Ah = flr). B cnyvae yeenu-
YEHMA NMTaHHA BO BpeMenn & = 1, 8 NpH YMeHbLEHHWW NUTaHKA & < 1.

NPOrHO3 PEXWUMA YPOBHR U ¥TOYHEHME 3KCNNYATALMOHHEIX 3ANACOB
NOA3EMHBIX BOA

NMporHos pexumva YpoBHA NOA3EMHbIX BO/ M HA Mo OCHOBE YyTOMHEHWE 3KC-
NAY 2TAWMOHHBIX 3aNaCOB NOAZeMHBIX BOA ABNRETCA OAHMM H3 OCHOBHbIX pe-
3YNLTATOB MCCNEAOBAHWHA PEKWMMA NOA3EMHBIX BOA B padoHax Boaozabopos.

MporHos pexuma nogseMHbIX BOA B 38BMCUMOCTM OT YCNOBWH WX 3Kcnny-
arauMu W NepcnexkTUBR PaisMTHA Boao3abopa AOMKEH NPOWIBOAMTBECA ANA che-
Aylownx sapwaHToR: 1) aeGut soposalopa coxpaHAeTcA npexHum; 2) aebur

sonozalopa yBenwumBeaeTcA v HA NPOTAMeHUW BCEro pacyeTHoro apemexn By-
AeT MIMEHATLCA NO KaKoMy-To 3axkony; 3) aebut soao3abopa Gyaer cokpa-
WAaTwCA.

MporHo3a peXuMa npW 3TOM MOXET NPOM3BOAMTLCA PAIHLIMK METONAMM
MMM NPUEMAMM: GHANUTHYECKUMMK, FpadOaHanMTHYECKKMMH ¥ METOMOM MaTe
MaTU4ECKOro MOogenvpogaHuA, AHanus pexKuMa Noj3eMHBIX BOA BLINONHAGTCA
8 chegylowed NOCNEAOCBATENLHOCTH,

1. Mo YyTOMHEHHBIM DACYETHLIM NapaMeTpam M FPaHMNHLIM YCNOBWAM ON-
pefenAeTcA BO3MOMHOCTL peboTe Bofo3abopa npw cywecTeywouwem nebute B

TedeHue Becero amopTH3almModHoro ero cpoka. lNoHwkeH e NpW 3TOM He QonX-
HO npeskllaTh NpeAentHo AonNycTHMoro, B KayecTee AONYCTHMBbIX Npeaence
o0bMHO ANA HaNOpHLIX BOA NpWMEHAETCA BENWYMHA HANOPA MNKOC NONOBMHA
MOLWHOCTH BOAOHOCHOMD rﬂpl'lﬂl}HTﬂ, aanA rprfﬂEblx BOA — NMONOBWHA WX MOLLL-
HocTu. B pRae cayvaes AONYCTHMOCTE CHUMEHMA YDOBRHA CNPENENAETCA TEXHMW-
HECKMMHM XaDaKTEPHCTUKAMM YCTAHOBNEHHOIO HacocHoro obopydoBasuA, ray-
GMHOK CYWECTBVIOWMY 3IKCNNYATAUMOHHLIX CKBKKWH, NPONYCKHOW cnocob-
HOCT BHD dJthTpﬂ-E CHBIMHAH W AD‘HFHMH I'pl'l"-IHHHMH_. 3 TAKME 3IKOHOMHYSBCK MMM
coobpaxeHuAMy © UenecoobpazHOCTH W BOIMOMHOCTH napeuﬁnpmnaauﬂn
BOAO3aXBATHBIX YcTPOicTe (ckBamud, HacocoB, cutboHa M T. A.) .

2. B cnyvae, echu pactertsl npu cywectayrouen febute sonosabopa noxa
3bIBAI0T, MTO HA KOHEy PACYETHOrD CPOKA COXPAHMTCA KAKOW-TO OCTATOMHbINA
cTonB gofbl cBbllWe AONYCTUMOrO NOHMMEHWA, MOMHO DEKOMEHAOBATL YEENU-
weHWe poaocoTOopa. ANA onpefeneHWA BOIMOMHOro yBenwiedua BoaootBopa
NPOM3BOAWTCA HECKONLKO pACYeTos ¢ Uensid noafopa TaKoro onTUMansHoro
AebwTa, NMPK KOTOPOM BENWMMIA NOHIHENHA K KOHUY PacMeTHOTD cpoka He
ByAeT NpesbilWaTs AONYCTUMOrO 3Ha4eHMA, AHANOrWYHLIE PACYETHI HYXHO NPO-
M3IBECTH W NPW cNy4yae, KOrAa B npouecce IKCNNYaTauWy OMMAAETCA HeTOWeHWE

3aMNaCOE WIW CHWKBHWE YPOBHEW MOAIEMHABIX BOA HIWDKE ADNYCTHMOW HOpMEL.

158



Mpu 37oM Heobxoaumo noaobpath Takow onTUmaneHbil AeGuT (7. €. ycraHo-
BMTb, HACKONLKO Hafl0 YMeHbWMTh BoAoaTBOp) , npW KOTOPOM MCTOWEHMWE
HabnoaaTeCA He Byaer.

Beibop pacverHbiXx GopMyN NpOUIBOAUTCA B 33BUCUMOCTW OT FMAPOreono-
FUYECKMX YCNOBWA paioHa soaoiabopa, p@kuma ero paboThl W YCNOBWA B3aM-
MOLENCTBMA C ApYyrumMu Bogaiabopamu.

Nebur Boao3afopa, NPUHUMEEMBIH NPW PAcYeTe NPOrHOIHOra NOHWKEeH A
vpoeHen, Aomxked DbiTe BwibpaH € yYeTOM BCEA ero npeéfblaywen pabortel.
B cnyyae, ecnu Bogo3abop pabortan ¢ nepemedHbIM AeBUTOM BOKDYM HEKOTO-
pOro-CPeaMero, To-ymedbtlanls, 70 -BO3IpacTan, pacyeTHbIA- AeBUT MOXKET ObiTh

Qe + Q.0 +...+0,2,
onpeaened no dopmyne: Q g X e ey TR T DS

F
epemna paborel Bogoaabopa.
MNpw pacwupedun sogozabopa, KOrAa UIBECTHLI ONPEAENEHHbIE ITaNbI BBO-
A3 B CTPOW HOBbIX €ro Ovepefed M COOTRETCTEBEHHO 3Tanbl YBenw4eHMA BOAD-
o0T60pa, HEePABHOMEPHOCTh 3JKCNAYAaTaunwK Y4YWTbIBaeTCA BEEAEHHMEM "‘npuee-
neHHoro spemenn”. B 3tom cnyvae npueedeHHoe BpemA paboTel Bogo3abopa
f=n

& En"‘l

=1

onpefenAeTcA no dopMyne: t,o = ___E
n

—, rae Q, — aeGur poposabopa

Ha npordHosHom atane ero pabotel.

PacyeTel nPOrHO3HOro YpoOEBHA NOAIEMHBIX BOA HEOBXOAWMBI HE TONMLKAO Ha
KOHEYHBIW 3Tan pacyeTHOTo nepwofa. B oraenbHbiXx CNyYaAx BaXKHBIMW ABNA-
OTCA WX pacyeThbl M HA NPOMEXYTOYHBIR 3TANLI = HA FOA, ABA, TPU roaa Bnepen

v Gonee, a MHOrAa A@Ke W NO MecALaM, B Npenenax 3THx ner. Takue NporHo 3L
HeoBXOAWMBI ANA PAINWYHLIX Lenen:

= YTOUHEHWA pacyeTHLIX napameTpos eo epeMeadun. AnA 3TOR uenw, conoc-
TaBNAA NPOTHO3HBIE AaHHLIe € hakKTHYeCKK HabBMoaaeMbIMW, MOXHO BHOCHTH
COOTBETCTBYIOWME NONPABKK B NADAMETDLI U TEM CaMbiM YTONHATE CAENaHHLIE
PAcYeThl Ha KOHEYHBIW Nnepuoa;

= YCTaHOBNEHWA Bpemeln BbiXOA3 W3 CTPOA OTAENLHBLIX MeHee rayBokux
IKCNNYSTAUMOHHBIX CKBEHMHH, Y4TO BOIMOMHO HA Boaoaabopax, Ikcnnyaru-
PYRWMX rpyYHTOBLIE MNW MEXKNNACTOBbIE 6e3HaN0pHBIE BOALI, @ TAKKE NPW 04-
HOBPEMEHHOM IKCNNYATaLUWKU HECKONBKUX NPOCNOEE HanopHLIX BOA!

= YTOYHEHHA paiMep0oR EXeroaHOro BOCNONHEHWA 3anNacCOB NOAZEMHBIX
BOA W BOIMOMKHOrO MaMeHeH WA 3axana S=1F(1) .

AnA Takux cpasHUTENsHO KPaTKOBDEMEHHBIX NPOTHO3OB NYYWEe BCEra
NONL30BATLCA rPAadOAHANUTUYECKUMM METOAEMM, OXaDaKTeDU30BaHHbIMK Bbi-
we. YCTaHOBMB XapaKTep 33BWCUMOCTM NOHWKEHMA OT BPEMEHM W NDEACTIBUE
3Ty 328MCUMOCTE B BMAE NPAMOR NUHUKM NPW MCNONLIOBIHMW OXapaKTepWian-
BaHHbLIX BblWE NPUEMOB nocTpoeHuA rpadwmikone § = flint), @/S=flint) ur. a.,
MOMHO NPOrHO3MPOBaTh pasMepbl NOHIKEHWA ANA MODOro 3rana nyTrem aKcr-
PAMOTALAW 3THX NAMBIX B0 BpEMEHA, ik, M
OnA nporHo3oe W3 HamDONee YacTo BCTpeYaWMXCA W Hawbonee TpyAHBLIX

FFs]. _ = H Il FHOH T O CHET-EN A CH H = BB

em
r

159




Puc. 29, Mpadhwxcy nporuosa CHIHEHMA YROB-
Wel NORMEMMBLIX BOA NPW NOCTORHHOM TeMNe

SMOrOAHOro ysenwowna sopcorbope (AQ)

r2g
158
120

6opa B0 Bpemenu. MpeaenaeTs, ¢ KaKum TeMnom GyaeT BOIpacTaTh BOAOOT-
60p, AOBONLHO TPYAHO, HO NO ONbITY NPEALIAYWMX NET MOMHO YCTaHOBMTS,
NTO B qil.ql-lm goacoTiop GyaeT YBENMMHBATLCA EXErofHO Ha KaKYK-TO BENM-
wiHy AQ, M feyT. Ona YNPOWEHUA PACUETOR MOXHO NPUHATL, 4TO 3Ta BeNHYM-
Ha B TeueHue HecKoneKux ner t Gyaer nocToAHHON. B ofwem anae noHwxedne
YDOBHA NPH NOCTOAHHOM CTYNEHYaTOM yBenkveHuw BoAooTHOpa MOweT GbiTk

T ANA HENOPHGIX BOJ B HEOTDEHWIEHHOM MNACTE ONpeaeneno YpasHeHWeM
a 2,2Gat aQ, 2,26+ a{t—1,) AdQ,

§= In + * In * g
4mwkm ' 4dmkm r dgkm
2,26+ aft—1t,) AGp_ 2,26 alt—ty— 1)
X In S aion] b e TR Rl (5.37)
F 4xkm r
iI=n

Yuuteigan To, 4TO npupaiienme febuta AQ ;W BPEMA 8ro M3MEHEHWA

=1
I=n=-1

' t ; — BenuuMHbl NOCTOAHHbIG, ypasHenue (5.35) nocne npeoBpazopanuid
=n
MoMeT BbiTh NPeACTaBNEHO B CREAYIOLLLEM BHAL:
2,25at
QyIn=—="— + AQ[ Aln —="= 4 In (¢~ nA# I]
r r
4mwkm

rae n — YMCno nameHerni gebwTa B npeaenax pacyeTHOro BpemMeHu t.

MocTpoeHne KpUBLIX WIMEHEHWA NOHIKEHWH YDOBHA NOA3eMHbIX BOA BO
epemeHu no dopmyne (5.38) nokasuisaet, YTO NPW NOCTOAHHOM M PaBHOMED-
HOM yBenwdeHwu Aebuta Bopo3zabopa cHKeHMe YPOBHA NPOMCXOAMT NpaKTH
YeCKM no NpAMONA (pwxc. 29). 3TOT BLIBOA NO3BONAET, NPOBEAA PacYeThi ANA
HeCKONLKMX NET, AaBaTh NPOrHO3 W3MEHEH MA YDOBHA HENOCPEACTBEHHO NO rpa-
thuky. AHanoruiHbim 06pazom mMoryT GeiTe BbiBeAeHbl YPaBHEHMA ANA onpe-
AeNeHUA CHWMEHWH YPOBHA M ANA Apyrvx ycnoeud. Hanpwmep, AnA nnacra-
nonockl .
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Q B 3,554/ 8t AQ(p - B
§==—-=[in ' j —tsdl g =

2akm 2wr, g8 2wkm In2nr,

3557 —
+——~E~-- Vi _ 1+, _ 2 + .tV +4/10) ], (5.39)

rAe /1 — YWCNo PacyeTHLIX Ner.
Mporvos pexuma NoAleMHBIX BOA B paicHaX BOA03a60pOB CO CNOMHbBIMMK

FMAPOre0NOrMY eCKMMK YCNOBHMAMK HawBonee TOYHO MOMHO AaTh, WCNONLIYA
MWL METOALI MATEeMaTWHMECKOro mogenupoBaduA. lpu noMowy moaenupo-
BaHWA NyTeM pelueHA obpaTHbIX 3afad MOTYT ObITh TaKkKe yTOUHEHbI W patyer-
HbLIE FHAPOreonoryiecKUe NapameTpebl. T exHUKa ¥ NpHMeMsl MOAENWPOBAHMA
C ROCTATOMHO NONHO WM3nNoweHbt B cOOTBETCTBYOWeR NuTepatype, OueHwe awe-
NNYaTauMoHHLIX 3anacos MOoXeT DuiTe npon3eegeHda v bea yyeTa BAWAHKWA rpa-
HWU, @8 ANA CXeMbl YCNOBHOMO HEOrpaHWYyeHHOoro nnacra ¢ obobuieHHEIMK Na-
paMETpaMM, PACCYMTAHHBLIMK MO NOCNeAHMM HabnwgaeMbLIM NPKU IKCNNYaTaUHK
OTPasKaM NPAMLIX NUWHKA Ha rpatbrkax § — 1gt, hopMUpyOLWKWXCA NoOA BAWA-
Huem BCeX rpaHuy nnacta. Mpu HaNMYMKM NKTAIOWMX TPaHKL BENKYKHBEI BOAO-
npoBoauMocTH Bo3pactaroT 8 1,6—5 pas, a neesonpoeogHoCcTH — MHOrAa Ha
[Bd NOpAKa CTEHOBATCA MEHbLLIS WX MCTHHHBIX SHE4eHWn. 1 K0 NOAXOA CIW
TAETCA ONPaBAaHHBIM, eCNy OUeH Ka pONK rPaHMuHbIX YCNOBKWIA CNOXHAE M A0PO-
ra. B yenoswAx gnuTensHoM aKtnnyaTauMu nocTpoedHble rpaduku § — lgt, kak
Npaswno, oTpakawoT envAHMe GonewuHcTEa rpaiuy. B oTgensHe!X chyvanx He-
KOTOPLIE M3 TaKMX rpaHuMy (ruaporeonorvYecKue OKHE, MENKKe PyvbH W TaK
Aanee) He MOTYT CYLLECTEEHHO MIMEHMWTh X8DaKTep 38KOHa CHMMMEHKA YPOBHA
M MO3TOMY NPOTHO3HbIE OUEHKW [ENalOTCA NO KOHeYHbIM NPAMBIM rpm:hmmn
NPOCNEXUBAHMKA, T. 8. C YYeTOM rpaHuu, B Tex Cnyyaax, KOorpa rpaHuuki Cy-
WECTBEHHO M3MEeHAIT pamﬂnhm napameTpbl, umﬁ:mmn BHECEHME B HMX

NO TaK UM uﬁuﬁu.tamhlu napameTpam Bea yvyera rpaHmu. Bo Bcex nnvuanx KpW-
TepMEM NPABMNEHOCTH BbLIBOpa pacyeTHOW CXéMbl M pacuaTHbIX napamaTpoB
AOMKHO GbITL CONOCTaBNEHME PACCYMTaHHLIX M (PAKTHYECKH HaMepeHHbIX aebiu-
TOB WNKM NOHWKeHWH 3a npeawecTeyOWWA nepuol HabmoaeHwid. MpumeneHue
rMapaBNUYecKoro WK, BepHER, aMNMPMYECKOro METOAA OUBHIKKM 3KCNAYaTa M
OHHBIX 3anacoe noademHeiX Boa HawGonee 3ddeKTHEHO Ha OCHoBe aHaNuia
oneiTa paboTel Bogo3abopa, KOrAa ONpefeneH Me PacYeTHLIX NapaMeTpoB U rpa-
HUYHBIX YCNOBWUA He MOMET GbITe CAENaHO © ACCTATOMHOW AOCTOBEPHOCTLIO,

B cnyyanx, xorpa saBucuMocTe nebura M noHwKeduA o1 BpemMedn Gnuaka
K NuHeinon, T. e. S/Q = const, Boao3abop moxer paboTaTe HEOrpaHWYeHHO
AOAro npW AOCTWrHYTOM pa3amepe BoaootGopa. [fansHeliwee ysenwieHwe
BoACOTDOpa MOMET HADYLWKWTE XapaxkTep 3TOW CBA3M M NOAToMY 0DOCHOBaHME
BO3MOMHOCTH yBenuuenwA pofooTOopa AOMKHO OCHOBLIBATHCA Ha AOKa3a
TeNbCTBE COXPAHEHWA FPaHMMHBIX YCNOBWA Npu HOBom BoacoTbope. Ecnu ato
CAOMHO, TO HEOBX0AMMO NPOM3IBECTH PACYETEI NOHIDKEH Ml YDOBHEA NP NNaH K-
‘Pyemom BOACOTOODE B BEPHARTIX BOIMONMHOIT WINMEBHEHWA XapaKTepa CEAIN,
a B Npouecce HapawueaHuA BoACOTHOPa YCTEHOBUTL IMNUDHYECKH, NO KAKOMY

— 3gkouy ByAeT PazBMBATLCA NOHMMEeHKE. 10106HbLIe KOHTDONLHBIG DACHeTLI HEe
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0DA3aTENLHO BLINODAHATE HE KAKOWR-TO KOHEYHEBIA 3Tan 3kcnnyartauuy. O4u mo-
ryT DuiTe cAENaHLI H3 OAWH-TPW roaa Bnepen. B page cTpan BooBwe cyuraioT
wenecooBpasHelM BeiNONHEHWE TNaBHbiM oBpasomM TakuX CPABHWTENLHO Kpar-
KOCPOMHBIX NPOrHO30B (Ha oAMH-ABa rofa He Gonee) , KOTOPLIE NO3BONANK Bbi
OnNepaTHBEHD YNPIENATE PEXHMOM 3KCNNyaTallkdy nog3eMHbIX BOA W WCKYCCT-
BEHHOro MX BOCRNONHEHMA. 3“.'!, OAH3KD, HEe MCK NMoYaeT HEDE_H'IJ'AHMUETH Aonro-

CPOYHOro NPOTrHO3WPOBAHWA B UeNnAX nnaHd MpoBaHuA CUCTeMbl BOAOCHADWeHMA
B OTAaneHHOW nepcnexTuae. Cpelid aMNUPHYECKUX NPHEMOB ONpPEneneHrA BO3-

MOMHOMD DNTHUMANBHOMD BEHI.'DUTEEIFH& NPpH HEDABHOMEBDHOM NMHTIHHK NOA3EM-
HbIX BOA MOMET PaCCMATPMBATLCA W TAKOM, KaK NDOM3BOACTBO MAKCUMANLHO
MOWHOro BOAOOTNHEAE B M&KeHb C LENLI0 ONpefeneHMA eMKOCTHBIX XapaKTe-
pncmn: amuunmurn rﬂpH:-.lul-rTil HDKE Eaauca np&umosauun Dnmuanwmﬂ

rae Qg i, — MHHIMATBH3A BENWMMHE PA3TPY3KH NOA3EMHBIX BOJ, NPUBEAEHHER
Kk rony 95 %-Hoii oBecne4eHHOCTH UNK KaKOR-TO ApYroi ONTuMAankLHONH obec
neveHHoCTH; V' — obbem OCyWeHHOW eMKOCTH, ¢ — NPOAOMKUTENBHOCTE M-

NnosoAHCra nepyona

MNoaobueit npwem npumernetca 8 YCCP [46] e kapcroBeix paioHax, rae
MUHMMANLHEIE FOAOCBLIE AeBMTEI POAHHMKOR NOYTH B AECATL PA3 MEH blUe MAaKCH-
MansHbiX roaoebix. CpafioTKka eMikocT B Manosoawbilt NepWoa NozBONAET
NoYTH B ABA PA3A YBENMYHTL BOA0OTHOD NO CPABHEHWK C MHHUMANBHOR &CTelT-
BEHHOR PasrpyaKkon noasemHblx Bod. OnuIT 3Kcnnyataurdy NO3BoONAET onpefe-
MMTh XapaKTepHLIe ANA KaMA0rc TUNE MeCcTOPOMAeHMH NOAIEMHLIX BOY 0606~
UWieHHbI@ NOKA3ATENM IKCNNYATALWOHH bIX 3ANACOB NOAIEMHBIX BOM, TEKHE KaK
MOAYNE 3KCANYATAUMOHHLIX 3aNac0B NOAIEMHLIX BOA M YAeNbHbIA aefuT BOAD-
aabopa. MnowanHoi Moy ns skcnnyarauMoHHeix 3anacos M, (8 nfc . 1 km®)

onpepenAeTcA no dopmyne: M, =Q,/F, rae O, — cymmapHbii Boa00TEOp Ha

KOHE4YHbIA 3Tan 3KcnnyarauMd Noglemubix Bog sogosabopom; F — nnowaas
BOPOHKH GenpecCcHi,

Ana Eﬂnuaaﬁnpua pacnonaraoWuxcA B AONHHEX pek, obLMHO uumuﬁaﬂ=

CA NUHENHHLIA MOAYNb 3KCNNYATAUMOHHBLIX 3E8NaC0E NOAIEMHBIX BOJ My, =

= Q. /L, rpe L ~ anwia soposaBopa, kM. YaencHeiin peGur Bunnaaﬁupa G

af.‘

OUEHHBAETCA KaK gy = , TAg Sm“ — NOHWMEHHE B LeHTpe Bogoaabopa

max
npwW MakckmanbHom Bo0ao00TBope Q). XapakTepucTurK M, .. M, w Gy MCNDNE-

yTcA ANA NpUSNIKEHHEIX MPOrHO3HbIX OUEHOK BO3IMOWHOMO BoaocoTBopa
HA MNEPCNEKTHBHLIX YYACTKAX, PACNOMNOKEHHLIX B aHANOMMYHLIX MHIPOTe0noru-
HECKMX YCNOBMAX, @ TAaKXe ANA KAPTMPOBAHKMA NPOrHO3HLIX 3KCNIYaTAUMOH-
HeIX pecypcos nopdemubiX Bog [37]. Mpu 3roM nNo aHanOrvK C U3YYEHHBIM
BOA03360POM Ha NEPCNeKTHEHOM YHaCTKe MOMHO KaYeCTBEHHO OXapaK TepHso-
BaTh MCTOMHMKK QOPMUPOBAHMA SKCNNYATALKOHHLIX 23aNacOB NOA3EMHBIX BOA,
OUEH HTL-NOPALOK BOIMOMHLIN DACYETHLIX NEpaMeTpos, 0BOCHOBATE PACYETHYIO
CxemMy M BWAbI HeoBXoaAUMbIX mcnenuaaunﬁ HNanHeie no Bunnaaﬁnpmwauanu-

ram CnydkaT Tak¥e fonon
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HbIX NpW pa3lBeAke 3HaYeHWH NapameTpoB, MX W3MeHYMBOCTM no rnyBuHe,
CTENeHW rUAPEBRNUMYECKOW CBA3W 3KCNMYarupYEMOro BOAOHOCHOMO FOpM3OHT3
CO CMEXHLIMM W G NOBEPXHOCTHLIMK Boaamu,. NMoaobHoe AONONHUTENLHOE NOA-
Teep¥AeH e BNMIOCTH K MCTHHHLIM NPHUHATEIX DACYETHEIX NApDaMETPORB W YCno-
BMi BEXHO B paiiOHe cO CNOMHbIMH FMAPOre0NOTrHYeCKiWM CTpOeHKMeM, KOTAa
BCOra BOSHMKAIOT COMHEHWA M B NPIBMABHOCTH NPHHATOMN PacYeTHOM CXEMBbI U
NOMNYyYeHH bIX Pa3BEAKON MCXOAHLIX ASHHBIX,

WCCNEAOBAHMA U NPOMHO3 KAYECTBA NOAZEMHEIX BOA

F{an: u_.rme oTMeqanoce nh:u.le. unuuﬁ ua mueﬁmn}t 3anad ua-,ruﬂ-mn p&uuua

ywn-r.uenm KaYeCTBa NOA3IBMHLIX BOA MOA BAWAHMEM WX am:rlnvn'rmuu

He ocraHaBNMBAACE Ha BONPOCAX BLIABNEHWMA WCTOMHMKOB 23arPA3HEHMA,
nyTed NONafaHWA 3arpAsHedvid B NOBEPXHOCTHLIE, NOYBEHHLIE W 38TeM B NOA-
3eMHuIe BOABI, ONpeieneHnA mep Gopebbl N0 NPEROTBPEWEHKWIO PacNPOCTPaHe-
HWA 3arpA3HEeHUA, PACCMOTPUM NULLEL BONPOCH!, CBASAHHbIE © U3YYEH UeM P EKM-
M3 ¥ MPOrHO3OM KAYeCTBa NOA3eMHBLIX BOA B pafoHax soaolabopos. Cpeaw

HWX OCHOBHBLIM ABNANTCA BONPOCH! BEIABNEHMA 3arPAIHEH WA, CNEKeHWA 338 MX
pacnpocTpaHeHnem, NpPOrHo3a BpeMeHW BO3MOMHOrO TMOATATKBaHWA 3arpA3-
HEHHBLIX BOA, OUBHKMW NpOUECCOB CAMOOYMULEHHA 3arpAZHeHHBIX BOA B NpoUec-
ce uX uneTpauu v OBOCHOBAHKMA rWAPOreonorMMecKuX Mep no npejoTepas
WeHWo NOACOCE BOAO3AGOPOM 3arpAIHEHLIX MK HEKOHAWUMOHHBIX NPUPOA-
HbIX BOA.

HawbGonee yacTo BerpedalowMMKUCA ugamu 3arpasHedunin Ha Bojosabopax

ABNADTCA GaxkTepuaneHoe (cBR3aHHOE C BLITOBLIMK OTXOABMM] , XMMUYECKOE

{c npﬂul:llllnﬂ-ﬂ-lhlhlll OTXOA3MH, OT cenhcunxnaﬂﬁmﬂ-mnﬁ nemenuunnm:l

: : . ] : i . 3arpAa-
HeHWe nonagaer B uunuunmhlﬁ rOpH3OHT C NOBEPXHOCTH 3emMNK M K3 NoBepX-
HOCTHBIX BOA. B 30He aapauwm MAYT NPOLECCH. CAMOOYMLIEHHWA BOAL! OT GaxkTe
PWA, KOTOPLIE NpoTeKaoT ocofeHHo WHTEHCMBHO B NOPWCTOW cpaae. ¥ CTaHOB-
NEBHO, ¥TO CNOW MenKo3ZepHUCTeIX neckoB B D Mmetpos cnocofied NONHOCTLIO
obeagpeawTs BoAy OT aHaspobHux BakTepud. Cpokom BeimmpaHuA GawTepuin
cyutaior 200 cyT. Moaromy, paccinTas cKOpPOCTe MUNbTDAUMM BOAbLI, MOMHO yC-
TEHOBWTE CNOCOGHOCTL 3arpAIHEHHsIX BOA AOCTHYL Bogo3abopa. Ha wHGMNLT-
pauxoHHbIX Bogo3alopax no HaBNIOAATENEHLIM CKBEKUHEM YHe Ha CTaguM
AeTansHOW pasBenku MOXHO SMNHDWMECKKM ONPeaenvTe CaMOOMMLLIILWLY O
cnocobHOCTL 30HBI MEXAY pexKoW w BoaosaGopom. Ecnu nocneaHAA okasbiBa-
eTCA HEAOCTAaTOYHOM, TO MOXHO MNKW CABMHYTHL NMHKIO BOAO3aBOpa, HNK NnaHu-
popaTe ObeazapaxuBaHue (XNopupoBaHue) BOALI B NPOUECCE IKCNMYAETALMM,
O6eivHO npenycMaTpueaeTCA nocnefHee, XuMuyeCKoe 3arpAsHedue Bonee
ONACHO, TaK KAaK NPOLECChl CamMooyMLLeHnA B BoNbLIKHCTBE CNy4Yaes DTCYTET-
BYIOT WNKM NHMUTHPYHOTCA COPBUHOHHON cnNOCOBHOCTLID FPYHTOB, KOTODAA He
GearpauyHa Flus HeKOTOPEIE BMALT JAMPASHEH KA, TaKkne KaK Gocdopree
yA0GpeHWA, XOpOoWoO 3a0epMBIIOTCA NOYBON,
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K 3arpAsHUTENAM OTHOCATCA M NPHPOAHGLIE MUHEDANKH30BaHHLIE BOALI, NOA-
TATHBaAHHME KOTOpEIX CHH3Y MKW N0 NNacTy I:I'lll'.‘ﬂﬁﬂﬂ BELIBECTA Bﬂ'ﬂ,ﬂﬂ‘ﬁﬂp H3
cTpoA, Mpu BOIMOMHOCTH YXYALIEHWA Ka4eCTEa NOA3EMHLIX BOA Ha BOAO3a60-
pax OBmnlYHO peluaoTcA [Be 3aiaMu. OnpejeNedHie BOZMOXKHOCTH W BpPEMeHU
NOATArMBaHWA HEKOHAMUMOHHBIX BOA K BOAo3abopy; pnpeAeneHwWe KOHUEHT-
pauuK cmeluedwA Bog (T. e. cooTeercTeMA TpebosaHuam MOCT-2874-82).
STUM BONPOCaM NOCBALLEHD MHoro pabor [3, 10, 16w ap.] .

B HacToAlee BpeMA PacCMOTPEHs! PASNUYHEBIE THAPOAKH BMUYECKHE MOofae-
¥ Murpauud 3arpAsHALWAWX BEWECTB B NOA3IEMHBIX BOAaxX — NOPLUHEBaR,
MUKPOAKCNEPCHEA, MPaBnT AMOHHO-KOHBEKTHBHAR, YNOPAAOYEHHOW M Heyno-
PROOYEHHOW reTaporeHHoCcTH. B HMX yuTeHbl GcOGEHHOCTH DHUNLTD AMOHHBIX
NOTOKOBE B 338MCHMOCTH OT rPaHiMiHLIX YCNOBUWI MOPHIOHTA, AKCNEPCHA TPaHK-

Lbl pa3pena MHAKOCTEN DEINMYHOTO cOCTaBa, pasnviKe MX NNOTHOCTed, Anddy-
3HOHHBLIA NEPETOK B PasAenAKLIMe CNOM, BNOYHOCTL CTPOBHMA TPEIMHOBATOC
TH BMeWSoWmuX oTnomeHud 1 T, A, Oanako Haubonee MeCTHONW CXEeMOK p asau-
THA 3arpAIHEHMH, CoaAa0Weild MaKCuMankHo GnaronpuATHBLIE YCNOBHA ANA
MUIpauMK 3arpAsHedi, ABnAeTcA nopwmesan. Mo Hel oBLIMHO M NPOBOAATCA
OUBHKH BOIMOMHOCTH NOATOKE K BOAO3abopYy HeKOHAWUWOHHMX BOA, B coor-
BETCTBMM C 3TOM MOAGNLIO BpeMA T NOATATMBAHWMA HEKOHAMUMOHHLIX BOA K

Bopo3abopy cBoky B HEOTPEHMYEHHOM NNAacTe ONpPeAenAETCA No thopmyne

h |
Ts—tt (5.41)
Q

rae Mg — NOPMCTOCTE NNacTa; A — CPRAHAA MOLWLHOCTE NNACTE Xy — KPaTyan-

wiee pacCToAHHe OT Bﬂﬂ.ﬂm& AC IHI{HTH HEHCIH.EHI.I.HDHHMK Eﬂ'.ll.. Q- .II.EEH‘I’

~BoAo3abopa.
Cl-mpﬂl::rh rpn.nﬂmuu-mn arpn:umumx B804 B ',rcnasun: ﬁmﬁua NpKu He-

yere
- !'"'
a
2unghr
P

MU Npu t =+oo | - -1

aQ

e e (5.43)

¥
& 2an,br

rae r — paccToOAHKWe OT BOAO03a60pa A0 TOYKW M3IMepeHWA KaYecTea BoAbLI: T —
BPEMA OT Hayana oTKEYKH; & — koxphuUMeHT NLEZONPOBOAHOCTH (KNK ypoB-
HenpoBOAHOCTH) .

MonyueHel COOTBETCTBYIOWME 33BMCHMMOCTH ANA onpeaenedda T, Vg "
AnA APYCHX FPAHMYHLIX YCNOBMIA M PA3NMYHLIX CXet HeoAMOPOAHOCTH NNAcTa
[2, 10]. B ycnosuax pabotawuierc soao3abopa, KOrAa CPeAHAA MOWHOCTE
AN3CTa MOMET YMeHLIIWTLCA W AOCTOBEPHbIE CBEASHMA O NOPWUCTOCTH NNacTa
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OTCYTCTEBYHOT, M3AMeHEHWA CKOpPOCTH W BpemeHW NOATArMBaHMA HEKOHAMLWHOH-
HbIX BOA ONPEAENAIOTCA IMNUPHYECKHM NO AaHHBIM HabMICAEHUH 33 PEKUMOM
XUMHYECKOrO COCTaea NOA3IEMHBIX BOA.

M3MeHeHMe BO BpeMeHM {, KOHUEeHTpauuK cMellieH WA oAbl T, 0TOMPEEMON
BOAD3360POM NPK AOCTHHEHMK HeKOHAMUMOHHLIX BOJ Bofo3abopa, onpeaenA-

c-C T :
ercA no chopmyne: C, = Cp + ——— arccos T rae C u Cp — KOHUEHTP AWM
a

OTAGNLHBIX KOMMOHEHTOR MM oBWEA MHHEPaNMU3ZUMA HEeKOHOWLUKOHHEIX M
KOHAWUMOHHBIX BOf. [iNA NnporHo3a MameHeH 1t 'Cr cneayer onpejenATL M yTOY-
HATb MepUoAWYECKH BETHMYMHY T, aTaixKe BOAMOMHYH) M3MEHYHMBOCTL KOHLEHT-
pPaUMK HEKOHAMUMOHHBIX BOJ 38 CYET NPOUECCOB CaMoouyvlleHWA (pacnaaa,
copBunK, okKChneHHA, AWDdYIMK, XUMKUYECKOrO B3aMMOABACTBMA 3arPA3HA-

HOWMX BEWECTE C NOAIEMHEIMMK BOLAMK W BMELUAICLLMMK NOPOAAMMK, NOTNOLLE-
HUA K PA3NOMEHMA 3arPAIHAIOWMX BEWEeCTB M T, n.) .

Yyects Bce atu hakTophl B COBOKYNHOCTH HWM B naboparopHbiX 3KCnepH-
MEHTaEX, HH B TEOPETHYECKWX NMOCTPOEHMAX NPaKTHYECKW HEBO3IMOMHO, MNoato-
MYy HIyyeHUe NPOUSCCOB MUIPAUMK 33rPAIHAIOWMKMX BellleCTE B NoQIEeMHBIX BO-
nax waubonee adpeKTHEHO CTPOUTL Ha ABHHBIX PeanbHbIX HabmoaeHWi B Npw-
poge. B npouecce HabnioaeHMid MOXHO TaKKe YTOYHMTE POk HIBTPAUHMOHHOK

HEOAHOPOAHOCTH, NEpeTeKaHWA W BNMAHMA B3aMMOAEACTBWA CHUCTEMbI 3arpA3-
HEeHWA BOA3—NOPOAA HA CTPYKTYPY NOPOBOFO NPOCTPAHCTEa M hUNLTPALLMOH-
Mbig CBOACTRA NOPOoA W APYrHX ruaporeanoruyeckux hakTopoas.

AHanoruyHei@ BONPOCH PelUAOTCA W NPU NOATATHBAHKM HEHOHAMUMOHHBIX
BoA cHMay. Tak, epemA T NOATArvBaHWA (NOCTYNNeHWA nepesix NOPUMHA] He-
KOHAMUMOMHBIX BOA CHM3y B HauDonee pacnpocTpaHeHHoM Criy4ae, KOoraa Mouwy-
HOCTL HEKOHAWMUMOHHEIX (Conedbix) BOA 3HAYMTENbHO GOnbLUe, Yem NPecHbIX,

onpefenAeTcA no dopmyne

2wnghl
r=—, (5.44)
ao

rae .-‘.'r“r — CPeAHAR MOLUHOCTE KOHAWMLMOHHAIX BOJA.
B nnacrax HeGonwlLoH MOLHOCTH, COMIMEPUMON C rNMyBHMHON BCKPLITHA
NNacTa IKCNYaTaUMOHHLIMK CHEXMHAMM

2w, ”'H: - )
I= : (5.45)

1
301 — —}
a

rae | — anwHa cunetpa; [ — xoaxhdUUKMEHT HECOBEPLLEHCTBAE BCKDLITHA.
Koabduument § MomHO onpefenuTh B 3aBMCHMMOCTH OT BenwdwHbl [fH,
rae H — MOWHOCTL BOAOHOCHOMO TOPH3oHTa:

f
— 0,05-0,10 0,1-02 02-04 04-068 06—08

H
6 2 1,7 1,4 1,3 1.4
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MuHepanMsaumMA OTKa4Y4BaeMON BOALI Ha MO0 MOMEHT BPEMeHK ¢ nocne
Ha4yana noATArMBaHMA CONeHkIX BOA ONpeAenAeTCA nNo 'ltlﬂﬁhll"fﬂﬂ

C,=C— (C—Co) > VTI (5.46)

MpeaensHan KOHUEHTPAUMA CMelleHMA B OAHOPOAHOM NMACTE COCTABMT

hH
Cemax =C = (€= Co) —=. (5.47)

Cucrematmyeckue HaBMIOAEHHA 38 DEOKUMOM XUMWYECKOrD coCTaea noa-

= = simEy ot = jiEiErins - 1 arpA AT 3R HUOIMOBHOCTE
YTOMHKTE PACHETHBIE THAPOTEONOTHYECKHE NADaMETPLI M NPOrHOILI W3MEHEH WA
Ka4eCTBa NOAIEMHBLIX BOA BO BPEMEHW MO YKA3aHHbIM BbILLE JABUCHMOCTAM.
Ha soposaGopax moryT BcTperurhcR Tpu CNY4aA M3MEeHEeHWA KAYeCTBa BOALI
(no B.M. Fonepfepry) : nonwoe saconexue (sarpA3Heque) , 4acTuyHoe u yBkI-
Balowee. Moa nonHeImM saconexmem, WnW 3aTPA3HEHUEM, NOHUMAETCA Takoe,
NpM KOTOpOM BOAS, OTGmpaeman soaozalopom, CTEHOBWTCA S5COMOTHO He

—NPHrOANOR ANA NUTEEBEIX UENEH. TIPW YaCTHIROM 3J8cONEH MM KaYecTB0 BOALI
YXYNLWBETCA, HO OHA OCTAETCA NPUIOAHOW ANA NWTEEBLIX Uenel. YGuiBaloulee
3aconeHne OTMEAETCA B CNyYaAX, KOFAS UCTOMHMK 33CONEHMA NOKaned (Han-
PHMED, 30Ha YacTUYHOM PAIFPY3IKM NOA3EMHBLIX BOA B THLINOBLIX YICTAX Tep-
pac) . Mocne NOATArKBAHWA BOA M3 3TON0 MCTOMHKKE NPOKMCXOAWT BpeMeHHOoe
YXyAlleHue KaYecTed BOALI, NOCNe Yero HabniogaeTcA BHOBE ONPEcHeHMe BOA
Ha Boposafiope. 310 onpenennAeTcA Tem, 4TO Mnw BanaHcosan COCTaBNAWAA

- IKCNNYBTAUHOHHBLIX 38NacOB NOA3IEMHLIX BOA, IODMMPYIOWAACA NOA BIMA-
HWem npoueccoB 3aCONeHMA, HECOMIMEDMMO MeHbLLIe ADYTHMX WCTOMHMKOR BOC-

———AOJHSHUR, UK -3TH-NpoueccH B006ue NPeKpaLLEIoT CBOR CTYUIECTBOBEHWE B

PE3yNLTaTe CHWKEHWUA YDOBHER W CHATHA MCnapexuA. B pesynerate yCTaHoB-
NeHHOW PACYETAMMW BOIMOMHOCTH NONHOro saconedwA (3arpAsHelvwA) noasem-
HbIX BOA C YYETOM yTOMHEHHBIX MO AaHHbIM KOHKDETHLIX HabMoAeHM pac-
YETHBIX NAapaMmeTpOE paspabaThiBalOTCA MEpLl MO YCTPEHEHWIO YTPO3bI 38CO-
NeHuA.

1. Perynupya pasmeps: eonootGopa u PacnonoMeHMe CKBaMHH HA BOAO-
3abope nNpM HaNMYUK YeTKO BLIDEKEHHOrO NOTOKA noaseMHLIX BOA B eCTecT-
BEHHBIX YCNOBWMAX, MOMHO A0BUTLCA BOAOPasaena YPOBHEN MEMLY 30HON 3ar-
PA3HEHWUA M BOA03aGOPOM. [INA 3TOrO NO NOCTPOEHHEIM SMMIMPUYECKIUM KK CMO-
AENUPOBAHHLIM KBPTAM MMAPOMIOTUNG NPH KE&KAOM BapHaHTe peéansHOro Bogo-
oT6opa CTPOATCA NWHKKM TOKOB, NO KOTOPLIM MOMHO yGeauTscA B 0bpasosa-
HUKM BOAODA3AENA UNKM PB3AENAICLIEN NUHKK TOKOB MEXAY MCTONHMKOM 3arpAs-
HeHWA W BoA033aBopom (cm. puc. 6) . BopopasnensHan Touka BHUI no NOTOKY
B HeorpaHuieHHOM nnacre yCTaHaBNMBAETCA Ha PACCTOAHMK X 4 NDKW YCNOBMM:

aQ
i (5.48)
Ei'n"rlu-"u
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rae O — pacxoa eogozabopa; A — MOWHOCTL BOAOHOCHOTC MOPU3OHTa HA Nu:
Huw Boao3afiopa; v, — CKOpPOCTH MOTOKA NOA3IEMHBIX BOA B ECTECTBEHHLIX
yCNoBMAX (A0 Havana skcnnyaTaumu) .

HeATpansHaAa NMHKMA PAcNONOMKTCA Ha NUHMK BOAO3ab0pa U BAANK OT HEro

a . a
Ha PaCCTOAHMAX COOTBETCTBEHHO * yy =— U L y=

TI'l"'_'

~—OT NHUHKMU TOKS,
Erlra
npoxoaALULel Yyepes ueHTp Bogo3abopa.

B ycnosuAx nonyorpadHuyeHHOro NNacra ¢ KOHTYpPOM NOCTOAHHOMO Hanopa
Ha rPaHWLe, KOFAa NOTOK B ECTECTEeHHLIX YCNOBWMAX Hanpasnel OT PeKku M
KOHTYP 3acONeHHbIX BOJ HAXOAMTCA NapannensHO peke B CTOPOHY BOAOpas:
gena (B AONMHax CPeAHeasuaTCKmx pex) , BogopasaensHan Toyxka Byaer Haxo-

Q
AWTLCA Ha PACCTOAHMMK X4 = d\/—;;: — 1, roe d = paccroaHdMe soao3abopa
naq

OT peKM; g = khcp =Y — aAvHMYHLIA PacXo ecTecTBEHHOro noToka. Hestpans-
HaA NAHKA TOKa Ha T JEHHLE C NOCTOAHHBIM HANOPOM PAcNONOMMKMTCA Ha PACCTO-

Od
AHMAX T y, =2 -;r-’{:-'r ueHTpa roao3abopa.
e

HaxowaeHue MCTOYHWMKE 3JarpA3HeHMA (3aconedHWA) 3a nNpefenamu HewWT-
ﬂﬂnH-Iﬂﬁ NPHHK TOK3 HCKNHOYHUT NOATANrMBaHME HEKOHAMUMOHHBIX BOO K BOOOD-
3abopy.

2. B ycnoeuAx NOATOKA CONeHbIX BOA CHW3Y NPOBOAMTCA OAHOBpEMEHHARA
WX oTKayka. [ebuT 3ToW OTKaYKK YCTaHapnWpaeTcA ANA OAHOPOAHOMO BOAO-

a.m,
HOCHOTC TOPM3OHTA U3 COOTHOWeHUA O ‘:““m”' raem, wm, — MOUWHOC

—F K e
[

Q (km}

K
HWeM BOAONPOBOAMMOCTM CNOes < . HexkoHaWUMOHHLIE BOALI

DH (km)
AON¥HBLI OTEOAMTLCA 33 npefentl PacCTOAHWA X, OTKYAa BPEMA MX NOATOKA
K BoAo3abopy NO NNAcTy NPEBLILIAET pacyeTHOE BpeMA ero paboTsl.

3. B ycnoawAx, KOrQa NoATOK HEKOHAWUWOHHLIX BOA4 K BOAO3a6OpY Heus-
BexaH W 3TO NPUBEAET K NONHOMY 33CONEHUI0 BOALI, NPOeKTUPYOTCA Bappax-
Hble pofo3abopel, NpenATCTRYOWME MPOABMKEHUIO HEKOHAWUWWOHHLIX BOA.
Pacnonowenme Takux OGappamHbiX BOAO3300POB MOMET GLITh PAINKUMHbLIM
a) B UENTPE KOHTYpa 3alpA3HEHMA ANA Er0 CTArMBaHWA M CO3laHWA BOAOpa3-
Aena Mexay BOpOHKAaMW Aenpeccii GappaKHOro M IKCNNYaTauMOHHOro BOAC-
azbopos; 6) Mexay KOHTYPOM 3arpAsHeHHbLIX BoA W Boaoc3aGopom BEnMau
KOHTYPa C Uens nepexsarta NOTOKA HeKOMAMUMOHHbLIX BOA WM cOpoca ux 3a
npefensl 30Hbl BNMAHKA ponozabopa: B) 3aKayxka NpecHbIX BOA MEXNAY KOH-
TYPOM CONeHEIX BOA W Boao3abopom (Ranprmep, NP NOATATHBSARA CONeHBIX
BOA CO CTOPOHLI MOPA) . BO Beex aTUX cnyyaAx HeoGXoAMMbI CHCTeMaTHYeCKHe

HabnogeHuA 33 YPOBHAMMK M 33 XMMUWYECKKM COCTaBOM NOAJeMHbLIX BOR, —

167



KoTOpble no3eonunK 66l ONEPaTHBHO YNPaanATe BOAOOTOOPOM HE NKTLEBOM K
33wmMTHOM Bofo3laGopax c TeM, 4ToBLI CROEBPEMEHHO KOHTPONKPOBATL Mphek-
THEHOCTE NPUHATHIX Mep.

OBOBWEHHWE AAHHBIX PEXHUMHBIX HABNIDAEHWA B PAROHAX BOAOIABOFOB

LlenedanpaBneHHan cucTemMaruaauma 1 oGobuweHue AaHHbIX HabMoaeHuid 33
PEKKMMOM NOA3EMHBIX BOA NMO3BONAKT He TONBKO HarNAAHO NPEACTABMTDL yC-
nosMA, B KoTOopkIX pabotaeT soaon3abop, Ho u ofocHoBaTh NYTH 3HANW3A MC-
XOAHOTO MaTepurana ANA uened nNepeousHKM 33nacCOB NOA3IEMHLIX BOA, ANA
NporHoO338 pe¥Ma KavecTea W ynpaenelwA paboToil Bofosabopd. Hawbonee
PacnPOCTPaHeHHbLIMK ABNAKOTCA Cchedyloliue BuAbl rpadmnyeckon obpaboTku

———————MaTtepHanos:

1. NocTpoeHue rpathuKOB NOHIKEHKA YPOBHEH NO OTHOLWEHMIO K WX CTa

THYECKOMY nONOMEHMIO W MIMEeHeHWA BoAocoTBopa Bo Bpemedu (pwc, 30).

Mpwu cocpenoToyesHom BoAosabope BoaoOTOOP NOKa3LIB3aeTCA B BuAe Cym-

MapHbLIX CPeAHEeMEeCAYHLIX M rofosbiX 3nadeHwid neluta Boposzabopa. Ecnm we
B0A03a60p COCTOMT M3 OTAENbHLIX MPYNN, TO 3TK AaHHbIe NPUBOAATCA NO KaK-

Aok rpynne B oTaensHocT. Mo rpadmkam soaccTGopa NpOBOAKTCA ero CXeMa-

THISUWA C BEIAENeHHENM CTYNEHER WNW CrNaXeNHbIX KPWBLIX, WCNONG3IyeMEX
33TEM B npﬂrHt}SI-II:IH pacuyarax.

2. Cocragnendue rpahMKOB XMMMUYECKOrO COCTaBa NOA3eMHbIX BOA B nep-

BYI0 OMepeAb NO CKBIMKMHAM, pacnonoXerHbiM GMDKe BCEro K KOHTYPY HEKOH-
AWMUMOHHLIX BOA C OTpaMeHMeM Ha HMX KAK HaMeHeHMA BO BpemedHu obDuen
MUWHEDANWIAUMK NOAIEMHBIX BOA, TAK W TéeX KOMNOHEHTOB, KOHUWEHTDAUMWK KO-
TOPLIX MOTYT HIMEHUTLCA B PEIYNLTATE OMKUAISMOr0 NOATArMBAHKA HEKOHAK-
LWHOHHBIX BOA.
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3, B Tex chyuanx, Korga nomMumo eogootbopa Ha PEKMM NOA3eMHbIX BOA
B 30Me BAMAHMA BOA02a60pa OKAa3LIBADT BOIASACTEBME W APYrUHe pexumoobpa-
ayrowme GakTopel (peKHM NOBEPXHOCTHLIX BOAOTOKOB, aTMOCthepHbie ocaa-
KM, TEMNepaTypa BO3AyXa, aTMoctepHoe AaBnesue 1 T. 4.) B TOM xe MaCWwiTa
Ge, KaK U ANA rpadMKOB pEXMMA YPOBHEA NOAIEMHLIX BOJ, CTPOATCA rpagu-
KK no aTuM taxTopam. Taxue rpathuK NOMOTra0T OLEHWTE PONL DAINHYHLIX
MCTOMHWUKOB BOCNONHEHWA 3aNacoB W YYeCcTk MX B DacyeTax.

4. Mocrpoexue rpathuiKoB 3aBHCHMOCTH YABNBHBIX NOHwKeH A S/Q oT Bpe-
MEHW, NO3BONAKWMKX oueHMTe obecneyenHocTe BoAoOTOOpA BOCNONHEHWEM W
NPOrHOAWPOBaTE BOAOOTOOD WAK NOHpKeHMe AKCTpanonupyA rpadmk 3TOH
CEA3W, @ TaKKe Cepuil rpadmkos S — Igt m S — /t unu §/0 — Igt nS/Q =1,
NO3BONAKLME ONPEAENUTL XaDaKTeP MPaHMNHLIX YCNOBWA, B KOTOpLIX pabo-

TaeT BORO3abOp C NOCTOAHHBIM WAW nepemeHbiM AGOWTOM. JTh TPadHKK
WK, BEPHEes, Te W3 HKMX, KOTOPble Hawbonee NONHO COOTBETCTBYIOT NPHPOAHbIM
YCNOBWAM ¥ YCNOBMAM BOA0OTGODA, WCNONL3YIOTCA 3aTeM ANA ONDeAeneHKA
PacYeTHLIX NaDaMeTpoE M AaNLHEeAW WX NPOrHo3oE.

5. Mpw npoBefleHH OUEBHOK MMM NePEOLEHOK 3aNacos MOA3ZEMHBIX BOR
METOAOM MOAENMPOBAHMA LenecooBpasHo cocTaeneHue rpathUKOR MIMEHEHMHA
BO BPEMeHM AONW YYaCTHA PasnuuHbiX COCTaBMNAOWMX B BOCNONHEHWW IKC

NNYaTalMOHHLIX 3anacoB NOA2eMHBLIX BOA. Takue rpadMKy NyYie BCEro Coe-
TagnATL B NPpOUeHTax OT sofooThopa. OHM, NOMKMO HErNAAHOCT W NpeacTasne-
HHA O AGHCTBYIOLWX HA KDKALIA MOMEHT BpEMEHW WCTOYHMKEX (hopMUpORa-
HHA 3anNacos NOA3EeMHbLIX BOA, MOryT BuITe MCNONLIOBAHLI ANA NPOFHO3a Ka-
YecTAaa MOA3EMHbLIX BOA NO YDaBHEHKMAM KOHLEHTPauUWi CMmewwBaHmuA. B page
cnysaes nonobHuie rpidiuku MOryT BbiTh NOCTPOBHE! K HA OCHOBE SHANMTMYEC-

KHX PacYyeTOB MWCTOMHMKOB NWT8HWA PSCCMOTDEHHLIMWA BbiWwe cnocobamu.
6. Cocrasnenve cepMi KapT rMAPOMIOTMNC WNK THAPOM3ONLE3 Ha OTAENb-

Hbl@ XBPAaKTEPHLIE NEPHOALI IKCNNYaTaUMK. ITH KapTel, Kak BuINo noxkasaHo

BbilUe, HCNONBAYIOTCA ANA OUBHKH PACYETHLIX NAPaMETPOB M NWTaHKA NOA3eMm-
HbiX BOA, H3YYEHWA AMHAMMKK NOTOKE W NOATEBEPMAESHMA HANWYMA HEATpPaNL-
HOW NMHKKM M- BOAOPasAeNsHBIX TOYEK Mexay BOoA03a60OpOM M MCTOMHUKOM
3arpASHEHWH, BbIABNEHWMA B3IAWMORENCTBMA MeXAY BoAo3abopamu, OueHKM
BpeMeHHd AOCTIHHeHKA BOPOHKON AENPECCHKW FpaHuy, NNacTa, onpeaensHMA Mo-
AYNA 3KCANYaTaUMOHHLIX 3aMacoB NOA3EMHBLIX BOA, BbLIABNEHWA BKNafa oT-
AenbHbIX yacTed soposabopa B hopmupoBaHue oBwWEed BOPOHKKH AENPECCHH M
obocHosasuA NO 3Tum HabmogeHuAM cxemartu3auuu soaosabopa kak Gonb-
Woro KoONoAWa WNW KaK cepuk B3aMMOAaeRCT ByOWNX BoA03a60pos, HarNAAHO-
ro fnoKa3a AMHaMMKW KOHTYPa HEKOHAMUWOHHLIX BOA BO BOEBMEHM W APYIrHX
Lenen.

7. Mpadwyeckune npuemsl 060BWEHHMA AaHHbIX HabmogeHuil 38 pEKKMOM
NOA3eMHBbIX BOA MOryT WCNONL3OBATLCA W ANA NPOrHO30B PEKMMAE YPOBHEH
noaszemubiX Boa. B yactHocTu, HawGonee rpyBuie NporHo3sl MOTYT CTPOMUTBEA,
KaK yie YNOMAHYTO Bbile, Ha OCHOBE 3KCTPanonAUMKM rpaduKos cBAzm § =
= fl0) B ycnoBuAX yCTBHOBMBLIErOCA DEXKUME MNETPAUMK. MaBecTHo, 470 ec-
AW MO reonoOrHYeCKKM M THADOTeONOTMYECKKM A8HHBIM MOMHO 0BOCHOBATS,
TO FpaHWNHble YCNOBWA HE WIMEHRTCA, TO TaKOR rpathuik MoweT GuiTh IKCTp S

- nonmposan 80 1,5-2,0 § {pocTuriyToro notibkerua) . B yonoenAx MayaeHHo-
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o peKMMa NOLIEMHBIX BOL H YTOMHEHHBIX NO HEMy PacyeéTHbIX NapameTpos
W MPaHHYHLIX YCNOBMA 3TH NPOrHO3LI MOMYT BLINONHATLCA HA OCHOBE aHanu-
THYBCK MY DACYETOB WMK MOgenupoBaHKA, PeaynbTarel TaKoro NPOrHO3a pesu-
M3 NoA3emMHbIX BoA MOryT GeiTek NpeAcTaBneHbl KaxK B suae rpadMKkos 3aBM-
CUMOCTell noHkxeHHiA ot epemeHn (cm. puc. 29), Tak v B BHAE NPOrHOAHbIX
KapT (ruapoMa0rMnc WKW NLE3OTMNC HA ONPeaensHHble AaTe) KNK B BUAE KapT
MOH VoK EH 1A,

Mpw noctoArHom BopooTGope ANA Wenel NPOrHO3a MOryT COCTAaBNATLCA
TAKME KapThl TeMna cHmwketwA (Mnu cpesox) yposxel (8 m/roa). Mo Takum
KapTam MOMHO A8BaTh NPOrHO3kLl, X0TA W rpybble, HO oTpEKaOULMe NPpefCTaB-
NeHMe O NNOWAAHOM BRAMAHMW SKCNAYATaUMM H3 POKMM NOAISMHBLIX BOA
TeppuTopuK. Kapte cpesox ocobeHHO BRKHO COCTaBNATL ANA paRoHOB, rae
NoA3eMHble BOALI HHTEHCHBHO MCNONLIYKITCA, B PE3YNLTaTe Yero BCe BOROHKH
Aenpeccuid mexay coboil saawmofeficTeyioT. Takke KapTel B AaHHOM Chy4ae
ASOT HArNAAHY0 KEPTHHY AHHAMMWKH SKCRNYaTauuW, NOMOralwT YCTaHOBHTE
Y4SCTKH, HanBonee onacHele ¢ TOYKH 3PBHMA UCTOLEHHA NOA3EMHBIX BOA 3KCN-
NyaTHpYeMoro BOAOHOCHOrO TOPMIOHTA W, KpOMe TOro, MOTYT CNYXWTb ANA
OPHEHTHPOBOYHBIX PACYETOB NPOrHOZHOMO YPOBHA NO IKCTPANONAUWW Ha He
fonbiiMe NPOMEKYTKHW BpeMeHd (oT rofa Ao Tpex nert), [AnA cocraesnequn
KapT NOHH¥EHKA WM PeloK goOnNEHbBI GbITe WCNONL3OBAHBI AaHHEIE RO BCEM
CYWeCTBYIOWMM CKEIKMHAM: HabnwopaTensHslM, pe3epBHEIM, pPa3Bef0yYHbIM
M akcnnyatauuomksiM, [inA cbopa maTepranos Nd pe@KHMYy YpOBHeH Nofizem-
HbIX BOA MOTyT GbiTh NPOMIBeNeHbl TAKOKE Pa3oBbie 3aMeDbl NO CYULECTBYIO-
UMM, HO He HaxopAWwwWMmcA nog HabmogeHWem CKBaXHHaM. Takue pazoBele
JaMepPL! MOryT NPOBOAWTLCA @XerogHo. B pRae cnyvyase anA 3TOW Wenu moryT
BbITE MCNONL30BaMbI idKe CTapble NMKBMAWPOBaHHINE HabniofaTeNsHble CKBa-
#HHbI, N0 KOTOPbIM paHee GbIND YETaHOBMNEHD COOTHOLIEHWE NOHWKeHWIA ¢ NO-
HIKEHMAMK B CKBEXMHAX, pacnnnnmmﬂhm B um'rpa nupnumu nenpem:nu MK

T bnn3 Hero. KaK WaIge z : ] =]
NPOMEXYTOK BPEMEHW NOCNe Hadana paﬁu'ru uunmaﬁnpa HACTYNaeT TaKoi ne-
PHOM, KOTrAa CKOPOCTH CHIKEHWA YPOBHEA NOAIEMHBIX BOA B BO3MYLLAIOLIMX M
pearvpyoLMX CKBKKWHAX CTAHOBATCA NPaKTHYECKW DAMHIKOBLIMK. ¥ CTaHOB-
nevHele N.M. MNacc cooTHOWeEHWA NOHMM¥MEHWA B LEHTpe BOPOH KW aenpeccH U B
wabmoparensHoit ckakmwiea =S5, /S, na =35 /5, uepes onpefenesHoe BpemA
NPW KBA3UCTAUMOHAPHOM PexHMe NPAaKTHYECKH He MexAtoTcA. [inA TOro 4106k
YCTaHOBHTE BPEMA HacTyNAeHWA TaKoro nepwofa, HeoOXoAWMO NOCTPOMTE
no gaHHbiM HabmoaeHWd MNK, 3HaA napameTpbl BOAOHOCHOMO FOPM3IOHTA, pac
YETHEIM MyTem rpadMK COOTHOWEHMA NOHMMEHWA LNA Pa3NMYHO YaaNeHHBIX
Tovek {(pwc. 31) W uesTpom BopoH ku genpeccun. Mo rpadmKy MoxHO onpe
AENWTE HE TONBKO C KaKOro speMedd goHHOE COOTHOWEeHWEe NPaKTHY8CKH He
MEHRETCA, HO W NPOUEHT OWHEBKK, KAKyH MOMHO AONYCTHTE, ECAM NPHHATSL
3T0 COOTHOLWEHWE NOCTOAHHEIM. TaxKwm obpasom, YCTaHOBHWB COOTHOWEHHE
NOHWKEHWA B UEHTPE BOPOHKM AENDECCUH ¢ KAKOW-TO APYrod TOYKOR BOPOHKHK
(nycTe paxe no pazoBkiM HabmoaeHWAM), MOXHO Ucnone3oBaTe B Byayuiem
3T0 COOTHOWEHWE INA YCTaHOBNEHWA PaImMep0e NOHKER WA B 3TOW TOYKE, 3HaA
AMWLL MOHMMEHHE B UeHTDE BOPOHKH MNKW NO KaKoW-NKGo APYroH cKaaXuHe,

¢ KOTOpOR TaKkoe cooTHoWwaHWe GbiNo yeTaHosneHo. OCHOBLIBAACL HA 3TOM,
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Puc. 31. Mpaduxu mamemaHuid B0 BPEMEHM 3SBWCM- g:swfs,,
MOCTH OTHOWBHHA NOHWHAHWA YPOBHA B UBHTPE
sopcaabopa IS“'.I M NOoOHWKeHWA ypoeHed = Habnwaa-

TANLHBIX CKBEKMHAN [SH}. OTCTOALLME HA pa3InMy- r
HeiX paccTOoRHMAX o7 sopozafopa npw Q = 10000 A F \ 10000 Jooo
micyr, k = 20 micyr, m =20 m, a =107 m’feyr (no i 000 2000
N.M. Facey). 6
Uudpet ¥ KPMERIX = DACCTOAMWA OT UBHTDS BOPOHKM &£ | __h__ - +
AENPECCHM A0 HAGNHABTANBHOH CHKBAMHHBI, M e Z

2F woo 300

ﬂ [ — |

1235 10 trogw 25

pRL HabMoaaTenbHbIX CKBEXWH MOMHO 3aKOHCEpBUPOBATH WNK NEPEHECTH Ha
paspEKeHHBIH, CoKpalliedHeii nepuoa Habmopaenuit (Hanpumep, paz B mecAy) .

8. PesyneTatel NepecdeToB 38NacOB NOAIEMHBIX BOA Ha OCHOBe NONYyYeH-
Heix o6oBueHHbLIX MNM ycpeaHeHHsIX NG soao3abopy NapaMeTpoB NpoBeps-
OTCA NYTeM CONOCTaBNgHHA PACCYHTaHHBIX NO YCTaHOBNEHHBIM BHOBL NapaMeT-
paMm W rpaHMYHLIM YCNOBMAM NOHIKEHMA 33 NpeAleCTBYIOWMA nepuog C
haKTHIECKM HabNIOAABIUMMWCA NOHWKEHHWAMM ypOBHEW 38 370 Me BpeMA,
Ha ocHose 3Tux conocTaBneHuid onpefenaeTca cPeAHAR owubBka MNW norpeL-
HOCTL NPOTHO3a

ZiSy - S }‘
Sa=— 2 P (5.49)
n-1

r.n.ﬂ.':'f M S — (haK THYBCKOE M pAcYeTHOER NOHWKeHHE 3a N MneT.

B mnTnﬂTcTBHH ¢ YCTaHOBNEHHOW BOIMOWHON olWKBKOM NporHoael gonyc-
THMbIX NOHHMEHWA NO 3Tanam HHa KOHeYHeld CPOK 3KCNNyaTauqdu Ny4lle Bbi-
4aBaTh He B BUAE OAHOro HauGoNee BEPORTHOTD 3HAYEHUA Sy, @ B BUAE S, ¥
t §,. BaxHoCTe KOMEUHWMDOBAHKA AETEPMMHUPOBEHHBIX W CTOXACTMYECKHX
NPMEMOB B HAPOreONoOrHYECKMX pacyetax Boobuie ¥ Npu oueHKax 3anacos
noa3eMHbIX BOA B YacTHOCTH OoTMeYandcs HeOAHOKPaTHO M COBETCKHMH, H
3apyBeKHBIMH WCCNeaoBaTenAMM W aaxe Goina 3aMKCUpOBaHA B pPELEH UM
CHUMNO3UYMa MEKAYHADOAHLIX SCCOUMAUWIA TMAPOreonoroB W rMAponoridec-
KuX Hayk no Metopam cbopa u o6obuweHuAa ruaporeonoruieckoil wHhopma-
umm, coctonBwemca 8 1983 r. 8 Hupepnavpax. Camo noHATHE "'NporHoa’” yxe
NpeayCcMaTpHBaeT BePOATHOGCTHLIM XapaKTep NpeABHASHHA Ha Kako# Bul MeTo-
OMYECKOH OCHOBe OH He BbinonHANCA. BepoATHOCTHLIA XapaKTep NPOrHO30B
noBefgeHUA ypOBHEH NOA3IEMHLIX BOA B paiioHe Bopo3aBopos, HeCMOTPR Ha
AETEPMHHHPOBAHHOCTE CaMOTo NPOLEcta ¥ MCNONbL3OBaHWE NETepMUHUPOBEH-
HbiX pacyeTHbIX ypaBHeHMWH, 3aBHMCHT OT CTOXACTHYECKOND XapaKTepa pacnpeae-
feduA HUALTPBUKOHHLIX CBOACTS FOPHIOHTa B 30He BOPOHKH Aenpeccds, oT
BePOATHOCTHOTO XapaKTepa BOCNONHEHHA 3anacos (38 cueT UHUNLTPALHOHHO-
ro ﬂHTiHHFI I-"I-E[}HMIH-IHIJI"E BO HPH-IH-IH ﬂnBEFIHH[IﬂTHDrD CTOKA U CHATHA HC-
napedun) . He ctporo onpeaeneHa W XO3AWCTBEHHAA AEATENbHOCTL, 4TO OTpa-
 macTcR Ha CTOXACTW4HOCTH BofooTBopa. HauBonbwed ycnoBHOCTHO OTRMsa-
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eTCA YYET rpaHWiHLIX YCNOBWA BO BpeMedi W B npocTpadcTee. Boe aTo He no3-
BONAET ObITe yBEPEHHMbIM, Y4TO PAcYeTHaA cCXéMa W NPHMHATBIE ANA pacyeTa na-
paMeTphl B NONHOW Mepe afleKBaTHLI NPMPOAHLIM ycnosnAM. [ake Ha OcHOBe
aHanuaa ONbITa 3KCANYATaUMH, KOrAa Ha KaKOW-TO MOMEHT BpemMeHW YAaeTCA
nony4uTe oBo6LieHHEIE XaPaKTEPHCTHKH NapaMeTpoB W MPaHWYHLIX YCNOBHEA,
BCE INEMEHThI HEeoNpeAeneHHoCTH W HeOAHOPOAHOCTW BCEr4a OCTE&OTCA Ha
NPOrHO3HLIA MOMEHT Bpemedi. [Jaxe nNpW MOAENHPOBaHWK, KOTAa Ka3lanoce
6l MeTOoOM NOCNefoBaTentHbiX NpHBNKeHWA MoMHO NogobpaTte mogens
AOCTaTONHO AAEKBATHYIO NPHPOAHOW, AOCTHYL BLICOKOW TOYHOCTH NPOrHO30B
NpaKTHYeCKKH HesoaMomHo. ONbIT MogenupoBaHMA NOKAa3bIBAET, YTO aAeKBaT-
Hble MOJENH BCErfa COASPMAT CePMH CHCTEMATHYECKWX W CNyYaiHbIX owKboK,
CBA38HHBIX CO CXeMaTU3aunen W AWCKpeTHIauWen MOAENH, KONWYECTBOM M

KayecTBOM WCXOAHOA WHQOPMAEUWH, &6 WHTEpNONAUWEH W IKCTpanonAuwed,
METOLaMH HIMEPEHHA, NPUHATBIMK gofyweHWAMM W T. 4. [7]. PyHkumo-
HanbHble (nNocTpoedHble Ha obobwennbix napametpax) W wHxeHepHsie (noct-
poexHble Ha HawBonee WECTKMM cxemax — pacyeTHbIX M DUNLTPALMOHHEBIX)
MOfenH MoryT pearMpoBaTh Ha BCE HIMEHEeHHA ycnoBnid (yposHeil U pacxoaoe
noToKal Tak e, KaKk B NpMpoAHOM 06BeKTe, W FapaHTHPOBATL HAAEHHOCTE
peiledHHMA, HO B TO e BpeMA ﬁthh AaneKkHMH OT peanbHblx I'I[L'.lliFlll:l,l'.l.ll'lIll‘.'..r ?Bﬂﬂ-

BHA W He EhITI: AOCTOBEPHEBIMH, faBaTk HE TOYHbIE pezyneTaTel NporHo3Ioe —
¢ CnuwKomM BonbliMm 3anacom NpodHocTH. MoaToMy NpU MOAENHPOBAHWMK Che:
AyeT oNpeleNATs NOrPELUHOCTH PasNHYHEIX BUAOB, NOMYCKAEMBIX NPU NOCTpOE
HHW MOJeneid W NPOBOAMMBIX Ha Hel npornoaoe [7] . Oxk oueHKHBAKGTCA M NO
KEKAOMY aneMedTy B OTAENLHOCTH W B CYMMe

Jﬂ_. i
I.:: ..E' 'E'; .{E-EDI'

=1

EHOK WNW NOFPEWHOCTE NO KaXAOMY UCNONLIOBIMHOMY B
pacueTax GakTOpy WNKU NapaMeTpy.

BnuAHMe gonylliedHbIX NOrPeWHOCTeld Ha KOHEYHbIW HTOr MOAENHPOBAHKA
oueHWBaeTcA aKTOPHO-AHaNAI0HHLIM aHANKW3O0M W pelleHHeM cepun oBpaTHeIX
3aflay, KOTOpble W NO3BOAAIOT OUEHWTHL BOIMOMHBLIR pazbpoc NPOrHOAHBIX
aHaYeduid. B yCnosuAX rapadHTUpOBaHHOrO BOCNONHEHWA (Hanpumep, NpwW noa-
nepToM pexume QUNLTPAUHK y PEKW C |Pacxoaom, MHOIM0 MPesbialoLLnm
pogooTGop) WAKM B CRyYaAx, KOraa AONYCTHMOE NOHHKEHWE HAMHOrMO MeHbllle
BEMHYHHbI HHHDPH HITH MOLWHOCTH NNAcTa, BO3MOMHBIE ﬂLIJI'Iﬁl{H B pacHeTax M-
FyT H HE NPHBECTH K HEXENaTenbHblM NOCAEACTBMAM H NO3ITOMY WX Onpeaene-
HWE MOMET HE WMETh PEanbHOro NpaKTHyeckoro HHTepeca. OaHaKo B ycnoBHAX
HBNPANEHHOro BOCNOMHEHHMA M NAMMTHPOBAHHLIX BMKOCTHbLIX BO3MOXKHOCTEH
BOAOHOCHBIX rOPH3IOHTOB NOAOGHBIE OueHKM OGyayT wmeTe overs Goneuwloe
aHavexue. Bo mcex »e cnyvyaAx OueHKW SOCTOBEPHOCTH H TOMHOCTH NPOrHO30B
NPeACTaBNAT MeTOAWYECKHH WHTepec. MNOMHUMO OUBHKH BOIMOMHON OWWEKH
pacvetos no dopmyne (6.67) aAnA Kawaoro W3 euaos nporHozos (yposHed,
Ka4eCTBa H-APYrHX) MOFYT GbiTh OUSHEHbI AWENA30HLI Hanbonee BOIMONHBIX
BaDHaLWA OCHOBHBIX PacYeTHBIX MNApPaMeTpPOB CTATHMCTHYECKWM BHANW3IOM fAaH-
HBIX W NO HAM nNpon3zeeaeHsl AyOnupylOWMHe pacyeTel ANA MHHHMANLHBIX
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(HanpaeneHHBIX N0 NPOrHOAMPYEMON Xa8PaKTEPHCTHKE B ORHY CTOPOHY),
MEKCHMAanbHbIX W CPEAHMX aHayeHuidl napametpoe. Buibop Takux guanazosos
WIMEHEeHWA NapameTPOB MOXKHO OCYILECTBMTL, HanpHUMep, no rpadmiKam pacn-
pefeneHiA YacToT KaKA0ro napaMerpa.

9. AnA nony4eHWA NpeacTaBneH Mid O BNUAHWK rPaHiL Ha PaaBMTHE NOHKE
HUH ypoBHA BGNM3IM KOHTYPOB BOROHOCHOrO NNACTA B LEMNAX YTOMHEHWA pac-
YETHOM CXEMaTH3aUMM yCnosWi uenecoobpasHo nOCTPOEHWE THAPOreonoru-
HECKMX Pa3pe30B NepneHAHMKYNAPHO K OCHOBHBIM MPaHULaM WKW BRONE W
BKpECT MOTOKA NoA3emHbIX BoL. Ha Takux pasape3ax NOKa3bIBAETCA NONOMEHHE
VPOBHEA Ha OTAENbHbIE 3TANLI AKCNNYaTAUWW NOAIEMHbIX BOL.

10. Npu NpoMaBORCTEE OUEHKH MAH NEPEOLEHIKW 3aNacoB NOAIEMHLIX BOA
MEeToaoM MﬂAEnHFIGEaHHH crpun'rr:n KapThbl au.nnnpumnuuncm am:nnpam-'

ITOrO HCNONBAYIOTCA AaHHEIe unpnﬁnuaum BOJAOHOCHOrD rOpPHIOHTa B nepum:,
ChEMOYMBIX M PazBefodHbiXx paboT no nnowiagM, a Takke AaHHbIE ONbLITA 3KC-
nayatauuu. Pewan obpatryro {MHeepcHylo) 3afiavy, 3Ta KapTa KOPPEKTHPYET-
CA, T. E. ONPEAENRAIOTCA W KaPTHPYIOTCA AaHHbie No KoadduuuenTam dunbTpa-
UMM PA3NENAIDWMX CNOEB W NEPETEKaHMWE YePea HMX.

Mnasa 6

BNWAHKME IKCNNYATAUMK NOAIEMHLIX BOA
HA TMaPOr EONOrMMECKYH OBCTAHOBKY W OKPYXAKLYH CPELQY

_MNopzemHbie  BOALI RBAAIDTCA COCTABHON MaCTHIOruapocthepsl 3emnu u.
OKPY#alowen Hac epenpl. Hapywesne pasHoaecqa B moBoi Ha Yacrei choprmu-
pOoBaBWeACA CHCTEMBI HE MOMET HE CKa3aTheCA Ha HEHW B LEenom. Smcnny’aﬂul&ﬂ

NOAIEMHLIX BOR NPUBOAWT HEPEAKO K CYUIECTEBEHHLIM HADYLWEHWAM B NOA3EM-
HbIX W NOBEPXHOCTHBIX BOQAX, B recNOrvdecKon cpefé 4 B 3KONOrHYecKon
obcradoare. He yyer 3TMX HapylweHWi, oTCYTCTBHE NPeaBUAEHHA X nNOABNe
HUA ¥ MacwTabop BOIMOMHEIX NOCNEACTBMWA MOMXET NPUBECTH K CYLUECTBEHHO-
MYy IKOHOMHYECKOMY yilgpBy W Aae K HOKENaTensHLIM COUMaNsHLIM NOCNER-
cTeMAM. MMO3TOMY OAHORA W3 BaXKHEALWMX 38034 COBDEeMEHHOW MapOreonoriu
ABNAETCA W3yYeHWEe W NPOrHO3 BAWAHMA XOIANCTBEHHOW AEATENLHOCTH W 3KCH-
nyaraluy NOA3EMHBIX BOA Ha OKPYXawwyl cpedy. PaccMoTpum HEKOTOpBIE
U3 Haubonee pacnpoCTpaHeHHbIX NOCNEACTBHA IKCNNYATAUMH NOAIEMHEIX BOJ
M NYTH WX NPOrHOIMPOBAHHA.

W3IMEHEHWA B3AMMOCBA3W BOAOHOCHBIX TOPU3OHTOB, PEXUMA
W BEANAHCA NOA3EMHLIX BOA

JKcnnyaTaurA NOAIGMHLIX BOA NPEKAE BCEro HapylLaeT pexum W Ganauc
nofzeMHbix BOA. CHinkeHWe ypoBHeR rpyHTOBEIX BOA, KaK GbINO NOKa3aHo B
rn. 4, MeHAET WHPUNLTPAUMOHMOE NWTaHWE NOAIEMHBIX BOA M WHCNApeHue .
NOBepXHOCTH MPYHTOBBLIX BOM, @ 3TO NPAMO CKE3IbLIBAETCA HA XaDaKTepe BHYT-
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pPHroaosbiXx KonebaHwWi ypoBHel noag3emMHbIX BOA M, CNEROBaTENbHO, Ha eCTECT-
BEHHOM BOCRONHEHWHW WX 3anacos, [lporHos 3Toro ABNEHMA, KakK GeiN0 nNoKa-
33110 Bbille, BOIMOMEH Ha OCHOBE YCTaHOBNEHHLIX 38BHCHMOCTEH OCHOBHBIX
anemeHTOB GanaHca NoA3emHsiX BOA OT raybuHbl UX 3aneradMA (cm. puc. 25)
W H3 OCHOBE 3KCTPANONALMKM HEMNHHEHHbIX TPEHAOB NO MWHWManNbHbIM rogo-
BbIM, CPEAHErodoBbIM M MAKCHManbHbiM roAOBkIM 3HaYEHHAM YPOBHEH NoA-
seMHbiX Boa. MopobHan 3afava MOXET BbiTh pELIeHE W METOAOM MO ENMDOBA-
HHA, W3MeHeHWA B3aHMOCBAZW BOAOHOCHBIX FOPH3OHTOB MPH 3KCNNYaTALWH

BLIILIBIOT He TONLKO NEpeTeKaHne, HO W MEHRIOT BHYTPHroROBOR PEXWUM
HENOPHLIX rOPHIOHTOB, TaK Kak NepeTeKaHMe KaxK pecXof NOCTynneHHWA BOALI

ceepxy (ocofeHHo M3 rpyHTOBRIX BOA) B HaNopHBIA rOPM3OHT MEHAETCA NO
cesoHam rofa. ITW KonebaHWA, roBOPALLME O CR3OHHOM NHTEHWK HanopHbIX
— BOj, WIMEPRIOTCA ODBNHD NMepBEINK QECATKEMH CAHTUMETDOBE W HeCOHIMepH—
MBI C BENHYMHAMM HANOPOB, AOCTHralOWMX WHOMLa AECATK S METPOB, 8 NO3TOMY
Halle BCEro He NPMHWMAITCA BO BHMMaHMe npu pacvetax, OaHako B MHoroner-
HEM pa3pe3e 3TW CaHTHMETPBI CKNaAbIBANOTCA W Q0T yKE METphbi, Ha KOTopbie
aKTHYECKHE CHHXEHHA YpoBHeR Ha Boao3abope o6bI4HO OKA3bIBAIOTCA BbILIE
pacyeTHRIX (BbinonHeHHbIX Gea y4dera nuTaHmuA) . B atom Takxe KpoeTca pe-
JepB BOIMOMNKHOrO yBEAWYEeHHUA npnu:mnumnmnmu nnnn:iaﬁnpun paﬁn'ral&

MK MM BbILUENENALUWMH MEXNNACTOBLIMKA BOAOHOCHLIMK ropraokTamiu. C poc-
TOM BOpPOHKH AeNpPeccMi BeNHYHHBI TAKOro NMUTAEHWA CO BPEMEH em CTabunnan-
pyloTcA (B orpaHuMeHHBIX NNacTax) MNM Heckonbko pactyT. Moaromy No Aau-
HbiM HabmogeHHid 3a PEXHMOM NOAIEMHBIX BOA Ha Bogo3abopax MOMHO yCTa
HOBMTE MIMEHYWBOCTE BMNNUTYA KoneGaHMiA ypoBHER NoaIeMHbIX BOR BO Bpe-
MEHM H Hpﬂl’HﬂﬂHpﬂBﬂTh I’JDBE.,D,EHHE HH ?PDHHEE He TONLKG C 'y"lET'L‘IM YETaHOB-
MEHHOTD CE30HHOrD MWTAHWA, HO W C YYETOM 3aKOHOMEPHOCTH BOIMOXHON ero
WamMeHynsocTH. B Tex cnvuanx KOraa mnnuwp,m Ko neGaH ui -,rpuuﬂm Hannp

UHI0O MAK YMEHBLIEHME TEMN2 CHIKEHWA YpOBHEe noazemibix Boa. EcTecTeen-
HO MaKCHManbHblA 3hdeKT B MIMEHYHBOCTH CHHMEHWA YPOBHEA rPYHTOBLIX
BON CRERYET OHMAATE BENMaK caMoro Hﬂ,llDElﬂ'EClpE B 30HE OCHOBHOro BoOCnON-
HeHWA [nepeTexkaHwWA), eCNH OHO HE NOBCEMECTHO. JKCNAYaTaUMA NORIEMHBIX
BOR, KaK yHeg OTMBY4ENDCE, NPHBOOWT. K OCYLWEH MK BOAOHOCHLIX NAACTOB HAH
CHUWXeHWIO Hanopos B HUX Ha 20—170 m, KoTopoe NPOCNEXMBAETCA Ha NNOLLE-
RAX B BECATKW W RaXKe COTHH KBaApPaTHLIX KWNOMETPOB; K NpEespalleHunio ob-
NacTeld NMUTaHWA BOAOHOCHBIX FOPH3OHTOB B OBNACTh WX Pasrpy3ku, B TOM YKC-
ne K coKpauieHwlo paarpyakn NOAIEMHbIX BOA B PEKH, WCHEIHOBEHHIO DORHM-
KOB, HIMEHEHMWIO HanpasNeHuit NOTOKOB NOAIeMHLIX BOM, CHATHIO CKPBLITOHW pa3-
rPY3KW NOJ3eMHBLIX BOA Ha wucnaperue. Bee 3T NOCNEACTBMA NPHBOAAT K Nepe-
GOpMHPOBAHHIO MCTOMHMKOB BOCRONHEHMA 3aNac0o8 NOAIEMHLIX BOA M MaMe-
HEHWIO HE TONMBKO BOAHOrG, HO M coneBoro GanaHca NOA3IEMHLIX BOA, TaK, Npw
AKCNAYET UMK OTMEYAETCA NOATArMBaHUE KOHTYPA CONOHOBATLIX BOp B paspe-
A6 H B NNgHE, NPHBNEYEHHE CONEHBLIX WNK ﬂ,p'."l'ﬂl'n COCTana MGPEHHK HIH rpyH-
ToBBIX BOJA, YTO MOMET NONHOCTBHY HIMEHWTE XHMHYECKHIA THN BOAkRI B BOAO-
HOCHOM ropuaoHTe. BoamMoHbIe NPOrHOIHBIE OUBHKK 3ITHX ABMEHWA pPaccMOoT-

 peHbl Bbiwe W B ApyruX paboTax. B Tom 4uCNe NnPpOrHOabl MAMCHEHWA KavecTea

174



noAzemHbIX BoA paccMotpedsl B pabotax [2, 10 m ap.] . HeoaHoKpaTHo oTMe-
Yanoch WIMBHEHME M TeMNepaTypHOro NonA noasemueix soa (B Mockee, Kuese
w apyrux ropopax) . Takum obpazom, akcnnyaTauuA NOAIEMHBIX BOA IHENH-
TenbHO, @ HHOrAA W NPAaKTHYECKH NONHOCTEID H3MEHAET yCNOBHA X (OpMUpO-
paHuA. MpPorHoa TUX MIMEHEHWH BOIMOMEH, 8 CNefOBaTeNbHO, MOWHO OUe
HUTL MaclTal nocneacTBMA W B CNyyae HRODXOTMMOCTH CHMIWTE HEXENaTenb-
Hile 3dheKThl, HaMETUTL CBOEBPEMEHHO NPHPOADOXPaHHbIe Mepbl (o vem Gya-
[ET CKa3aHo HuXe) .

WIMEHEHHWE B3AMMOCBA3W NOBEPXHOCTHBIX U NOAIEMHBIX BOQ

Bonozabopel wHHNLTPaLMOHHOrG THNa ABNAKTCA OAHWMM W3 Hawbonee
PacnpocTpaHeHHbIX y Hac B CTpaHe W 3a pybexom. OHK NPOTArMBAOTCA BAONb
pPeK, 03ep M BOAOXPAHWNHMLL MHOMRS HA KWNOMETPL! M oTBMpawT coTHn Kybo-
METPOB B CYTKH. JKCNNYATAUMA NOA3EMHBIX BOA HAPYLWAET W BHAOMIMEHAET
B3AWMOCBAIN NOBEPXHOCTHBIX W NOAseMHbIX Boa. B Tex cnyvaAx, Koraa no-
BEDXHOCTHbIE Boabl CNyXat obnacTe0 paarpysKH NoAZeMHbIX BOR, 3Ta pas-
rPy3Kape3ko CoOKPaUlaeTCA 3a CYeT NepexBaTavacTi NOAIEMHOro CTOKa BOAO3E-
Gopom WNK nonHocTeo npexpailaetcA. Npu 3Tom ofnacTe paarpyaku npespa-
waerca 8 obnacte nurauuA. Ecnu xe oBnacreid NUTaHMA ABMNAKOTCA NOBEpX-
HOCTHEIE BOALI (B NYCcTBIHHBIX W NONYNYCTEIHHBIX PAAOHaX WNW B paioHax Bep-
X0BbIX DONOT), TO 3TO NWTaHHe WHTeHCHPHUMpyeTCA. Bo Brex e cnyyanax Bo-
A0OTOOP M3 BOAOHOCHBLIX FOPHIOHTOB, MMEOULHX THOPABNHYECKYHD BIaHMO-
CBA3b C NOBEPXHOCTHLIMM BOAGMMW, NPUBOAWT K MIMEHBHMIO PECYPCOB NOBEPX-
HOCTHBIX BOA. BenuuwHa NoTepk PedHoro cToKa Ha Mo6oi MOMEHT BPEMEHHM, No
M.C. XauTyury, Moxer 6biTs ONpeaengHa no dopmyne

g,
V. =40t erfe (— — 4, (6.1)
vt ?y"ll'l’

rae V., — CyMMapHbie NOTepH PeYHoro ::Tnh:a 3a sBpemA t npu eoacoTBope Q;
dy — pacctoAHue mopocaabopa ot pexu; /° erft: (x) — eneuranbHan hyHKUKA,

3Ha4eHWe KOTOPOi NpH apryMeHTe X =--Jr.-_ [11]. EN. Muskmuiem [28]

pPaccMoTPeHbl M NONYYEHB! 33BMCHMMOCTH ANA onpeaeneHuA yuwepba pedHomy
CTOKY ANA PA3NWYHEIX DEXKHMOB 3KcnnyatauuW. B nonuHax pex c pacxoaamm,
HAMHOMo NPEesbILAOLLAMHA NPOWIBOAWTENEHOCTE BOA03A00pa, OUBHKE YMEHb-
LEH KA PEYHOro CTOKE NPAKTHYECKOro 3HAYeHHA He umeer. B aonuHax pek, rae
BoA03abop NOaIEMHbIX BOA COMIMEPHMM C PBCXOAOM PeKH (NpH 3Tom crneayeTt
MMETEL B BUAY BCE Boao3abopel B BaccelHe peku), Takue wamenedmna Tpebyetca
OUEHHBAETL AETANLHO. JKCNNYATALMA NOAIEMHBIX BOA MOXET HE TONBKO Nepex-
BATWUTE PEYHOW CTOK UENMKOM, HO W YXYALIWTE 3KONOrM4ecKyw obcTaHoBKY
B PalOHe: HaHECTH YUlepb peIBHOMY X03AWCTRY, CEHOKOCHBIM YroabAM B NOR-
Max peK, BblaBaTe rubent snaroMoBHEOR pacTMTENBHOCTH, YXYALIMTE CaHHT -
Hyl0 0BCTEHOBKY, 8 TaKMe KauecTBO NOBEPXHOCTHLIX W NoazemHelX soa. MMe
pexBaT BoA03aBOPAMM NDA3EMHBLIX BOA, APEHWPYEMBIX O3eDaMK, NPUBOAMT K

—OCYLeHMO N obMeneHmo NOCMEAHHX, NOBLILLIEHMO YPOBHA WX SBTpOW-
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KALMM, CHIDKEHMI0 KaYeCTBa BORE), NOTepE X PEKPEAUMDHHOrO 3HaveHuA, [pe-
HUWpoBaHKe GONOTHLIX MacCMBOB TAKIKE BbI3LIBAET PAA HEraTUBHBIX NOCAEACT-
BHIi — oBoraweHne NOA3IEMHLIX BOJ OPraHHKOR, XeneaoM, Mapraduen, asoTuc-
THIMH COBAMHEHUAMK {38 CHET NPOLECCOB OKHCMEHNA OPTaHWICH) NOBLILLIE-
HHEM KMCNOTHOCTH NOA3EMHLIX BoA. Bo3pacTaeT BepOATHOCTE NOXAPOB 33 CHET
caMoB03ropaHnA Topdor, CHWKIETCA MEXKeHHBIA cTok pek. Beicokar aarprs-
HEHHOCTH MOBEPXHOCTHBIX BOA NPMBOAWT K 3arPAIHEHHMI0 W NOAIEMHBIX BOA,.
Moxer NDOWIOATH OCYLUBHME D380, MMEBIUMX PeKpeaunoHHoe Haieqne. Mpu
NPEANONaragMoM IHAMUTENBHOM YMeHbLWEeHHW PEYHOr0 cToKa OCOBEHHO BaKHO
COrnacoBaTh BENMMHHY NAaHHMPYEMOro soOACOTOOPA C CAHMTAPHBIMH OPraHamMm,
ONPEAENATE PasMepsl CaHWTADHOTO CTOKE AW CaHMTapHLd nofyckos ANA O3
nnpnunmnn ﬂﬁﬂTﬂHﬂBI{H B AONHHAX peK. Enmye‘r OTMETHTL ::',rmec'rwmmue

EE"HHG CKAETCA HA NOBEPXHOCTHOM CTOKE B 3KBMBANEHTHBIX paamepa:-: Enm
HANO0 UMETH B BWAY ABa MomeHTa: 1) uem ganble OT PeKH pacnonoxel BoOAO-
3aGop WM YeM Xywe rMAPaBNHYECKan CBAIL FOPMIOHTA C PEKONA, TeM MeHbLUE By-
AET CHIXeH Pacxof NOBepXHOCTHOro CTOKa W Tem Yepes Bonewee speMA BORO-
orBop NPOABMTCA Ha PEYHOM CTOKE B peansHbix macwrabax; 2} npwu akcnny-
ATALMM NORIEMHLIX BOA NOABNAKTEA M APYIrUe GaKTOPL], TAKHME KAK Nepexear
riyBuHHOro CTOKE, CHATHE WCNapeH iR, cOpoc so3apaTHEIX BOA B PEKY, KOTO-
Phlg B 3HAMMTENBHOR Mepe, 8 MHOMAAa M NONHOCTLI0 HCKMOYaT BNHAHKE BOAC-
orbopa Ha NoBepPXHOCTHLIA CToK, KpOme TOro, NOMHMO HEraTHBHLIX nocnepcT-
BMA HeOOXOAMMO OUEHWBATE W NOIUTHBHLIE CTOPOHE! IKCNNYaTaUWK NOogIeMm-
HbIX BOA B AONWHAX PeK, KOTOPaA NO3BONAET 3aperynwpoBatk (3afnepxats)
NOBEDXHOCTHLIA CTOK B PAHOHaX C HanpPAXeHHbIM BOAHBIM BanaHcom, CHH3NTL
HelPpoOAYKTHBHOE HCNaDEeHHE C NOBEPXHOCTHBIX W NOAIEMHBIX BOL, YNYUYLLHTE
“KayecTeO NEPeXBATHIBAEMEIX NOBEPXHOCTHEIX —BOR, NOBHICHTL YPOMBRHOCTL
Nyroaeix TPas Ha paHee NOATONNAESMEIX JeMNAX,

NPOCAAKH 3EMHOR NOBEPXHOCTH

[NanvHoe Asnedue, HOPMHPYIOLLEECA NOA BNHMAHWEM WHTEHCHBHOro BORO-
orGopa, a TaKMe IKCNNYaTaynn HeTH M rasza, MIBECTHO yMEe NEBHO W AOCTa
TOYHO XOpPOLWO M3ydeHo Bo MHorkx ctpadax: CCCP, Anonwnn, CIIA, Mekcuke,
Mtanun, Hunepnavpax, Anrnue, Ero onucaHuio NoceAuledbl MHOMONHCREHHbIE
paboTel cOBETCKMX W 3apybeKHeIX MCCNEAOBAETENeH. OGaop atux pabor npose
ned A.A. Kononnanueseim u E.H. Apuepoii-Nonoeoii [24] . Ocepanne seMHO#
NOBEPXHOCTH BbIZBIBAETCA W3IMEHEHWAMM COCTOAHMA KaK BOSOBMELLBIOLLMX,
TaK W pazaenmouux cnoes. CHATHE BaBEWMBANLLErO MMAPOCTATHYECKOrD Aas-
NeHWA BOALI NPHBOAWT K YBENWYEHHID CHN TAXKECTH H BO3pacTaHmHio addeKTHe-
HOro gagnedMA cnNoeg, Y70 BbI3LIBAET YNNOTHEHMWE DhIXABIX AOPOL H NDPUBOAWT
K OCEASHMWI0 3eMHOM NOBepXHOCTH. M3MeHeHHe NaBNeHWA HA NnacT MoXeT BbITh
paccywTaHo no dopmyne

Ap= (6 —b8y)h* 01, (6.2}

rae Ap — NpHPalleHne ABHAKEHHA Ha CKeneT nopogel, Ma; & — o6sEMHBA Macca

nopoasl A0 BORONOHICKEHHA; 8, — TO e, NPM CHWKeHHW YDOBHA Ha BENW-
BT ¢ 5
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Hanpumep, npur yeenwuesuu noHwxesua ypoeda ot 10 ao 100 m paene-
HHE HE CKEeMeT nopoael MoMeT sospactu npumepHo 8 10 pas (ot 0,08 mo
0.8 MNal . Paamepsl ocenakia NOpoa W MAMeHeHWA faBNeHHA Ha CKeNeT 3aBM-
CAT OT CTENEHH MX CHMWMIEMOCTH M BENWYMHLI BoaonoHwxeduAa. Hawbonbwwe
OcCagxKwy aamdT radHUCTLIE, CYrnMHHMCTEIE W CANpOoneneBblie NOpoabl, DWEEﬂHﬂ
KOraa 3Ty OTNOXEeHWA MONOALIe NO BO3PACTY, PLIXAbIe, rHapodMnbHLIE ¥ BOAO-

HackluleHHble. Yem Gonee BAIKKM M MeHEE BOAONPOHHUAEME] IMWHBI, Tem Mea-
neyttHes WAET npouecc ‘fnﬂﬂTHHHHH. nEpEﬂﬂIHBﬂHHE TAKHWX nopoa C necYaHbsIMH

W rpaBMiHO-raneYHbIMK, KOTOPble Mano COKMMalOTCA, HO cnocoBeTeyioT BeicT-
poMy oTeoay moabl (APeHwpoBaHMIO) TOMWM NPW 3IKCNAYATaUMK, YCKOpAET
npouecc ocenanwA. CkansHble nopoAbl (necyaHWKK, nasecTHAKM) , T. &. nopoasl
C BBICOKWAM r:myrﬁ'r-,r;mulm ::uunna-mam. npmﬂmecun HEC}HHMBHHH unca,u.mr.

pﬂﬂi d}ar:."mpun rnagHbIM nﬁpasnu OT THNa annnsaﬁnpa M rugporeonoruyec-
KHX yCcnoeuia paiioHa (cTenedu apeMMpOBEHHOCTM, COCTABA ¥ MOLUHOCTH CKM-
MaeMeIX TONWL, PAsHOCTW HABNOPHLIX rpaaveHTos M T. a.) . B peaynetate pasme-
pPbl OCefildHMA B PaINMYHBIX PaiOHaX MOryT DbiTe paHsIMM. YYHTLIREA 3TO, B
KEKAOM KOHKPETHOM ChNyyae aomxHa BeiTe onpegeneda HeobXoaMMOCTL Opra-
HM3alKK cneywansHelX HabnogeHuwil 2a ocegaHHen 3eMHON NOBePXHOCTH. B Mu-
POBOM NPAKTHKE WIBECTHO MHOMO CNY4aee OCeflaHWA IBMHOW NOBEDXHOCTH nog
BNWAHMEM BOAOOTOOPE, AOCTHralOWMX MHOraa- KatacTpodMueckKux pasmepoe.
B npubpekHuix palioHax B peaynsTaTe OCelaHWA 3aTanNMBaOTCA NOHWKEHHbLIE
Y4Y4acTKK, NOATANNMBAIOTCA ropoaa, PaspylwaTcA 3aaHWA ¥ coopyweHnA, He-
pagHOM ePHaA OCafKa NPHMBOAWMT K HapYLWEHWO NOAIEMHLIX KOMMYHUKaLW,
MENE3HLIX A0POr, K NEPEKOCy W PaspylueHWO 308HWH, MOCTOB W APYrHX CO-
upymmnﬁ
- CKopoOCTe OCENSHMA NOBEPXHOCTM COCTaBNAeT B r. TokWo 18 cm/roa,
B Mexuko — 24, a r. Huarata — 50, & r. Jlonr-Buwi — ao 75, a e r. Ocaxa Ha
T HEKOTOPBIX yYacTKaxX AOCTHIaNa PEKOPAHLIX PaiMepos — 2,2 m e roa. Wcene
AOBAHWAMK B T EXace YCTaHOBNEHO, 4T0 obbem oceaaHmnA cocraemn okono 22 %
oT obbema oTKaYeHHOW BOALI, 3BKMNOYEHHON B FNMHKCTEIX NOpoAaax.

MameHenwA ynpyroro COCTORHMA NOPOL HAYWMHAETCA C IKCNNYaTHRYEMOro
BOAOHOCHOrO roOpMIoHTa W NOCTENEHHO PAZBMBAERTCA B BblWENEKALWe pasaena-
OWWe CNOW, BbLISLIBAA CHATHE MMAPOCTATHYECKOro ABBNeWHA B HUX M OCyLWe
HWe, onpeaenAlowee NpocaakM. M3secTHO, 4TO YNNOTHKHTL NONHOCTLIO BOAOHE
ChlueHHBIA rPpYHT MOMHO NWLLbL OTHAB M3 HErO 4acTs BOALI M RO3TOMY YNAOT-
HEHME NOPON CBA3LIBAETCA C MX OCYLUEHWEM, Y NNOTHEHKE 0BLNHO OCYULECTBNA-
eTcA 2a cuet Gonee NNOTHOMN YKNagKK B NOpoAe chnarawlivx ee vactwy, T. e.
CONPOBOMAAETCA HEMIDEKHEIM BIAUMHBIM NEPEMELLIEHWEM 4aCTHL, YTO M onpe:-
AENAET YacTMYHYW HeobpatumocTe Takux fedopmaumi. Mpr ynnoTHeHUU ran-
HHWCTBIX NOPOA CNAraloliMe WX YacTulbl CONMKAIOTCA, YTO NPUBOAWT K NOBLIWE-
HHIO MOMEKYNAPHBIX CUA W CHN BHYTPeHHEN cBA3IHOCTH. 3TO, C OAHOK CTOPOHbI,
TaKe onpeaenAeT HeobpaTwmocTe fedopmMalwii, 8 © APYrof — yBENWNWBAET
KONWY ECTBO CRAIBHHOW BOALI, T. B. NPMOCTaHABNKMBAET NPOUECE OCYLWEHWA M-
W, CMEACBATENGHD, NPOUECe Npocanok. ITim obsAcHARTCA W ToT QaKT, YTO pET
KOe cOKpauleHwe soaooThopa a NepHoa BTOPOH MWPOBDIH BOMHLI M NPpeAnpM-

 HMmaemble, HanpuMep B ANoHUM, MepLl N0 CHIOKeHMIO NPOUecCa NpOCeaaHMA
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JEMHOR NOBEPXHOCTH 33 CYET OFPaHMYEHWA 3IKCANYATAUWH NOAIEMHBLIX BOA
MPHBOAKMAK NWLE K YECTHYHOMY BOCCT@HOBNEH WO YPOBHEW 3eMNu. Tem He Me-
Hee MHOroneTHWe HalnOAeHWA 32 3TUM ABNEHUEN MOKE3ILIBAKT, 4TO NPH YBE-
Nk4eH MK BoAOOTHOPA TEMIMbI CHWKEHMA NOBEPXHOCTM 3EMNK YBENHYHBAKOTCA M,
Hao6opOoT, NP YMeHblEHWHW — 3aMednAoTca. Takum obpasom, A0 Tex nop No-
K& ynpyrwe fedopmauin He nepellinid B NNACTHYECKHE K HE NPOMIOLWING OTXA
THE BOABI M3 FNWH, 3TOT NpoUecc Moxer GbiTe YacTwyHo obpaTumepim. Hanpu-
mMep, B aonuHe p. Cax-Xoarun B KanudopHuu axkennyarauma Noa3eMHbIX B804
W HedhTH MPMBENA K CHWMEHWO NOBEPXHOCTH 3eMNi Ha 8,8 M NpH Temne cHK-
#eHua Ao 0,5 m/rop. BoccraHoBNeHME Xe NbE3OMETpHYECKMX YPOBHEHR RO MX
CTaTHYECKOro nonoxeHuna B 1976 r. npueeno K 3aTyxXaHM0 Npouecca ocenaH A,
MosToMy BO MHOrWX CTPaHaXx PACCMaTPMBAIOTCA PAINHuHBIE MEPONPUATHR NO

NpefoTBPALLEH M0 AaNbHEHLIErD ONMyCKaHWA 3eMHOW NOBEPXHOCTH MyTeM COK-
palieHHA BogooTBOpa, WCKYCCTBEHHOro BOCNONHEHMA 3aN3COB NORIEMHLIX
BOA, HAMHETAHWA CHATOrO BO3AYXa ANA NOAASPMAHMA NAACTOBOro faBNeHuA B
BOAOHOCHLIX FOPH3OHTAX K T. A.

Bce ywaszaHHoe noATeepkAseT HEOBXOAMMOCTE WIYYeHHMA 3TOMO RBMEHHA,
TECHO CBAZAHHOrD C 3KCNNYaTauMWed NOAIEMHBIX Boa, 0coDEeHHOro B YCNOBHAX,
ecnn Bonosabop Gnuwaxo pacnonower K FOPOACKHM TEPPUTOPWAM, @ BOAOBME-

WAKWHE WX BOROYNOPHBIE MNKM cnabonpoHWuaeMele Mopofibl NpeACTaBneHsl
PLIXNbIMK oTNoXeHWAMMK, PazpabaTteiBalOTCA METOALI MPOrHO30B BO3IMOMHLIX
OCAAOK, OCHOBAHHBIE HA YMCNEHHOM pewweHHin AudbdepeHumansibiX ypasHeH HiA
nNaHoBoM HeycTaHOBMBWEHCA dHNbTPaLMK W ypasHeHniA AethOPMaUMi NoBepx-
HOCTW TAWHKUCTRIX MPYHTOB, PACCMATPHESKOTCA MOLENK NPOCAAoK.

Kak noikasanu BbiNonHedHsle 3NMrHOSHLIE PAacyeTel, NPOUECE NPOCAAO0K
NPOrHO3WpyeTcA, 370 MO3IBONKHNO AMEPHKAHCKHM Y4eHbIM COCTABWUTL TakMEe.
npordoaet go 2000 r. w obocHoeaTe HeoBxoamuMbie Mepbl MO NoOAASPMEHHIO
NNacCToORLIX AaBNeHWR ANA npepynpesxaeHua ¥ cTabunHIaumy AaHHOro Npouec-

ca. Ha ocHoBaHWW QEHHbBIX pacyeTos B ANOHWH CoCTaanedbl KApThl BOIMOWHD-
ro passHTHA NPOCAAOK 3eMHOR NOBEPXHOCTH,

AKTHMBWU3AUWA KAPCTOBO-CY®PO3WOHHbIX NPOLUECCOB

BoiNonHAeMble ANKTeNbHBIE CTALHOHAPHLIE HAGNIOAEHHA 33 PEKUMOM NoA-
3eMHBIX BOAl W WHXEHEPHO-TEONOr MMECKMMK NPOUEcCaMi MOKaluLIBaT, YTO
HHTEHCHBHER 3KCNNYATaUWA NOA3EMHLIX BOA B BOAOHOCHLIX FOpHIOHTAaX, NOA-
BepXeHHbIX KapcToo6pa3oBaHu, aKTUBKMIUPYET KapcToBble npoueccsl. 370 B
CBOK OMEPefb NPHBOAMT K HapyleHWAM B OKpyMawwenh cpene — obpasoBa
HHO HOBRIX RpoBanoA, NOTEpPAM peYHOro CTOKAa, M3MeHeHWAM KavecTaa noa-
seMHbIX B804. OcoBeHHO BaXHO M3yyeHHe ITUX ABNEHMA Ha YpBaHMIMPOBAHHBIX
TepPUTODMAX, IAE COMETAHME DAINUYMBIX TeXHOreHHbIX daxKTopos cnocobeTey-
ET YCKOpPEHHOMY pa3enTrio kapceTa. [ina Takux paidoHoB NpeacTasnedHA o Mea-
NEHHOM, HIMEDAEMOM B reonorryeckux macluTabax speMeHn, passuTUM Kapce-
TOBLIX NPOUECCOB OKAa3LIBAKTCA He TowHeiMu. [IpaKTHKa NoKaswiBaeT, 410 B
3THX YCNOBWAX HOBBLIE NPOBankl 3EMHOI NOBEPXHOCTH MOTYT NOABHTLCA YepPes
HECKONLKO AECATUNETHI Tam, rae Kapcrossie POpMEl B COBPEMEHHOE BPEMA

NPEKTUYECKW HEe 0OGPAI0BEIBANKCE M CYIECTBOBANM B OCHOBHOM B OTAaNeHHNE —
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recnorvyecKkme 3noxu. MHTeHcMBHbIA BogooTBop NPUMBOAMT K BbiMbBIBaHMIO
FAMHWCTOrD MaTepwana, 3anoNHABLLETO APEBHWE KapcToBbie hopMel, 4TO cho-
coBCTBYET NPOBANAM B HUX BbILIENENAIMX PHIXNbIX 0TNoKeHHA. Takum obpa-
30M, K3pCTOBRIE NPOLECTHI CONPOBOMABOTCA 3AeCt cYthdioIMOHHEIMK, TO YTH-
NMBasT cymMmapHbeIv athdexT sogooTbopa Ha cpeay.

MuTeHcuBHbIf BoaooT6Op cO3faeT He TONLKO FMAROAMHAMMYECKYID, HO M
TEMNEPaTYPHYO WM THAPOXUMMYECKYHD aHomanwu, obycnoeleHxbie soBneve-
HWMeM B BOPOHKY NENDECCMW TPYHTOBLIX, PEYHbIX M TEXHOMEHHLIX BOA YacTo
BbICOKOArpECCHBHBIX, WMBHOWIMX HHOM XMMMYECKHA COCTaB W TeMnepaTypel No
CPaBHEHWID C BOABMW IKCNNYaTMPYEMOro BOAOHOCHOrO ropuzoHTa. Cmetuenne
BOA, N@Ke paHee HE arpecCHBHLIX, Pa3NKWIHOro COCTaBa M TEMNEPATYPLI MOMET
NPMBECTH K HapyweHwo KapGoHatHoro pasHosecwA. [lpouecc ycunueaerca
NpH NP WBNEYEH W BT DECCHBHEIX DEHBDE U TEXHOTEHHEIX BOA, NPH DE3KOM BO3
pPacTaHHH CKOPOCTER GMNLTPAUMK M NPW NOBLILEH MM TEMNepaTyp. TaK, KHTEH-
cuBHbIl BOACOTEOP B WeHTpanwHoW 4acTH Moctkosckoro apTeswaHckoro Gac-
ceiiHa npuBen K yeemwiedwo FPaaqeHToR QWUNLTPaLUMKH 38 BPEMA 3KCNNYaTa-
umu 8 50—100 pas. Mo AsHHEIM KOMNNEKCHOW BOAHO-TEMTMEBOR W TPUTHEBOH
ChEMKH, BPEMA BOAOOGMEHa B CPEaHEKaMEHHOYronbHOM BOADHOCHOM FOpM-
30HTe cokpaTtunoce B 85100 ao 5—10 ner [31]. donr arpeccuBHbIX FpyHTO-

BEIX W PRYHEIX BOA B o0uWem Ganance IR CNNYaTalHONHOT O HanopHOT O TOPHIoH-—
T2 so3pocna 4o 80 %4310 npueeno K OMonoxeHHid” HanopHeiX BOA B paioHe
BODOHKH AQENDPECCHM, YTO NPOABKUNOCE B PEIKOM YBENHYEHWH B HUX KOHUeHTpa-
UMK TPHUTHA, W HaobopoT — B YMeHblUeHHM KOHUEeHTPaUWA renuA BnnoTbL A0
POHOBLIX IHaMeHHA, X8DaKTepHBIX ANA NOBEDXHOCTHRIX W aTMOChepHbIX BOA
(5§ + 107° mr/n}. B chopMHpOBABLLEHCA TMAPOXUMHYECKON BHOMANMH NPOU-
30WN0 YBenHYeH e KOHLENTPaLMIA BCEX OCHOBHbIX KOMMOHEBHTOBR COCTaBa BoA
{RaANBUWA, MarAWA, FAIPOKApGOHATOBE, XNOPHAOSE, CYNBATOB, OKWCTABMOCTH
H 0DW el MuHepanuaaumu) , a TaKKe yMerblierue senuiuiel pH c8-8,2 no 7

—pawe 5.6, BeinonnerHbie B, 3nobuHol TepMOAUHAMUY ECKME DACYETEI NOKa33-
nW cnocoBbHOCTE NOAIEMHBLIX BOf PacTBOpPATL KapboHaTHele nopoasl. beino
TaKMe YCTAaHOBNEHO, YTO HEKOTOPLIE BWAbl 3arPAIHEHMA NOA3eMHBIX BOA CHO-
cobBHbl Mrpath ponk KaTanv3aTopa, YCKOpAKIWEers KapcToBble npouecest. Tak,
no NabopaTopHbLIM ONPpeAeneHHANM BbILLENAYWBAHHE KapBoHaTOs B NPUCYTCTBHM
30MbHLIX BOA, NPOHHKIWWWX B BOAOHOCHLIW FOPW3OHT B pailoHax TILU, sos-
pacraetT g 4—5 paz no cpaBHeH o C BIAMMOASHCT BMEM NOAIEMHbIX BOA TONbKOD
C arpeccBHBIMK PEYHbLIMK BOAEMK. KKCNOTHOCTE CPeakl C YBENHYEHHMEM AONM
30NbHbIX BOJ CYLLECTBEHHO PAcTeT, TAK ¥Me KaK W HEAOoHACkIWEHHOCTE PacT BOpa
KanblKHem.

Ocywenwe BOAOHOCHOrO FOPWMIONTE, & TAKKE NOBLIWEHME TEeMNEepPaTypbl
nopzeMubix Bof Ha 5—8 ° C cnocoBeTeyioT aKTMBMIAUMM B HHX PA3BUTHA Opra-
HHUKW W MHKDPOOPraHKW3IMOB, 4TO NPUBOAWT K YBENWYEHHI0 COAepHaHHA B BOae
OpraHMYecKHUx KWCNOT, Takwme cnocobDCTayollMx aKTuBM3aumu Kapcra. Koc-
BEHHLIM CBMAEGTENLCTBOM 3TOMy ABNABTCA cHikeHwe pH w peakoe (B 2-3 pa
3a, 8 mectaMu B 10—12 pa3) ysenwieHwe cogepaHWA B NOQIEMHbLIX BOgax
Kucnopoaa (oxkucnaemocTu) . HanoxeHue 30H, aHOMAanNsHO MaMeHeHHbIX NOA
BAMAHWEM BoACOTOOpa, OTARNLHEIX KapcToobpasywowmnx haktopos (cKopoc-
Teid HNLTPaUuMK, TeMnepaTtyp, FMAPOCTaTHYECKOro AaBneHwnl, 3arpAzHeHwi
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{zoneHocTh, pH, OKMCNABMOCTH, COABDMAHMA YrNEKWCNOTLY NO3BONAET Bbi
AeNiTe Y4HacTKM MAKCAMANEHO BO3MOMHOWR aKTHBM3aUWM Kapcroso-cytdo-
IMOHHBIX npoueccoB. JppeKTUBH M cnocobom KapTHpPOBaHWA 30H MOTeHUW-
aneH0 BOIMOKHONA aKTHBWIAUAM KapcTa cChy™HT renncBaR ceemika [42].
BoamomHocTe GbicTporo 1 maccoBoro onpoboBaHuWA, a Takxe NpocToTa onpe-
AeneHwA refkA, NOIBONAKT CTPOMTL KapTbl pacnpeneneHiA BHOMAaNKW renuA
Ha pa3fNuyHbie NepWodbl IKCNNYaTaUKMK, a NO PajlBUTHI0 TakuX aHOManWa B
NPOCTPaHCTEE W BO BPEMeHH CYAWTL O PA3BMTHM 30H BOIMOMHOr0 Kapcroobpa-
soBaHuA. ConocTaBuMOCTE BHOMaNKIA renua ¢ 30HaMHK NOTEHUHANBHONR BOIMONX-
HOCTH KapcToobpaszoaaHuA OGOCHOBLIBAETCA NPHYPONEHHOCTBI0 K aHOMaNUAM
rendA 2HOMaNWA NPAKTHYECKH BCEX OCHOBHbIX KapcToobpaslylowMx haKTopos,
a TaKkKe HlnH'iHEM npuuanna FEMHON nnamxuuc*ru.

AX Bnﬂmﬂ.inpa CNOMeH W pﬁpaﬁn‘rm noka l:naﬁn HMaeecTHL OTgENbHLIE TEO-
peTHYeCK e NOAXOAL!I K Takim nporHoaam [26], KoTopble noka He peanusosa-
Hbl ANA PelUeHMA KOHKPeTHbBIX NPaKTHYECKHX 3aaay.

Ana peann3aumn, Hanpwmep, KomBuiuposanHoin mofeny Mepkano w apy-
rax MCnone3vYIDTCA QaHHble, XapakKTepH3IYOWMWe MacConepeHoC, pacTeopeHMe
W OcakfeHWe B CHCTeMe BoAa—nopoda. 370 — pachnpefefedHe NLe3oMeTpH4ec-
KWX HanopoB B paccMaTpWBasMOM BOAOHOCHOM FOPH30OHTE, 3HaeHWA BOAO-
NPOBOAWMMOCTEH MCCnegyemblx KapboHaTHbIX NOPOA; AaHHBIE NO XUMMKYECKO-
MY COCTaBy HaNOpHbIX BOA, BEKMOYAR KOHUEHTRaUWK KanbUWHWA, MErHWA, X NOPKM-
Aos, cyneidatos, HaTpuA, rmapokapboratos. JnA 3aaHuA rpaHUNHBIX YCNOBWMR
pPean13yemon MOAeN NPUBNEKaTCA AaHHbIe ND pacnpegeneH Mo TemMnNepaTypb!
BOAL! M BenuyrHel PCO,.

Mayyerue AKTHEHIALWH ﬁapcrnnu—cyd::hn 3WOHH bIX NPOUECCOB NpeACTaBNAeT
HPEHTHHECHHFI I-'I-lTﬂ:I'l".'\‘!.'-L He TONbKO B GHﬂ\i‘ BOIMOMH biX Hﬂ)‘fl.l.lEHHH B m-:pw-uam—
u.teﬁ E:}Ena M CBA3AHHBIM C HHWMH MaTapHanu-l bIM ymepﬁnm HO W B CBA3W C BO3-

Bpwm-m bIX Maﬂm'rnﬁna paanumn 3THX NPOUECCOB C pamem bIM EMMOPTH3ALM-
OHHBIM CpoKOM paboTer Boao3abopoa 06A3bLIBAET NPUHKMMATL faHHLIE ABNEHHA
80 BEHHMEHHWE M OUBHHBATL BEPOATHYHK HIMEHMHEBEOCTE napauarpau a0 BpeMeHH,
Kapcroeslid ¥ cydboInOHHBIA Npouetch! Her3beHO A0OMKHEI NPUBECTH K poc-
Ty BO BpemMeHu NOPUCTOCTH, BOAOOTAAYU M KoathdmumenTa dhunsTpawmn, Koad-
thvuKreHTEl YPOBHE- MK Nbe3ONPOBOAHOCTH NNACTAE MOTYT NPKX STOM W PECTH W
YMEHbLLLATLCA 32 CYeT HapyweHriA B PasAenNALUMX NNacTax U BO3pacTaHuM po-
NK NepeTeKaHuA. AHANHTHYECKHX NPHEMOB NPOTHO3a M3MEHYMBOCTH NapamerT-
pPOEB BO BpEMeEHM NOKa He CYWECTRYET.

Hawbonee peansHble NyTW pelleHHWA 3TOR 3aAa4W CBR3aHbl C MOJENUPOBa-
HMem, Tak, pewan obpaTHbie 3a0a4M NO ONbITY 3KCNNyaTauWiK U HaBMoAeHWAM
33 PEOKHMOM NOA3EMHBIX BOMl, MOXHO ONPeAeNHTL NapameTphl ANA OTAENBHbIX
MOMEHTOR BpeMeHW, PasfeneHHblX wHTepaanom, Hanpumep, B b net. Mo 3tum
AEHHBIM MOXHO YCTEHOBUTH I NUPHYECKYID 3ZBUCHMOCTE H3IMEHYMBOCTH na-
pPaMeTpoBs BO BPEeMEHM, 3KCTPanonMpoBaTe ee B Byayllee U OUSHWTE XapaKTep
PAIEWTHA NOHWHEHWA Ha PAcYeTHBIA CpOK 3KCANYaTaudW YKe ¢ yYeToM npor-
HO3HBIX NapameTpoB. Mpu OTCYTCTBUKM AaHHBIX ONBITA IKCANYATaUMK ANA NPHE-

MEKEHHOT O NROTHO3a BOIMONHOTO MIMeHEH WA PacyeTHeIX Napametipos B A. Ba-
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Puec. 32. Fpadmin GMAMTPAUMOHHLIX W SMKOCTHBIX CROHCTE KAPBOHETHRIX OTNOMEHUR
{no B.A. Bapowy)

POHOM NpeANOKeHO YCTaHaBNWBaTE CYLEeCTBYOWMWE B BCTECTBEHHBIX YCNOBHAX
3ABUCHMMOCTH MEKLY CKODOCTAMW DUNLTRAUMK NOA3EMHbIX BOA V4 W BOAHO-
hH3IMYECKUMM CBOWCTBaMM NOPOA; AKTHBHOR NOPMCTOCTHO N,, TpellWHHOK
nycroTHocTeio k. koathbuuvenTom duNbTPaunk K, NpH AONY WEHKMK, YTO B Ha-
pyilieHHbIX YCNOBHAX 3TH 3aKOHOMEDHOCTH coxpanATcA. ANA 3Toro, Wcnonb-
3YA A3HHBIE ONbITHO-BMNLTPAUMOHHLIX paboT, NPOBEAEHHBIX B Pa3NMYHOE Bpe-
MA-1-B DAazNiiHbIX YCNOBMAX B Npefenax HIy4aemoro paHdoHa, CTPORTCA M- —
nupudeckue zasuckmoctu (pue. 32): n, = fl',vlh'.i, k = flng) wamnng =flk__}.
W3 amanMza 3THX rpathHKOB nochie Mx COOTBETCTEYHHUEro yopeaHedua W,
ecni HeobxoauMmo, IKCTPaNONALMK, YCTaHABNMBABTCA KOPPENAUWOHHAA CBA3b
KoatdmumenTa hunbTpauMK M cKopocTH hunbTpaumu k = ﬂrm} . AHanor MYHbIM
obpazom mower GbiTh YCTAHOBNEHA KOPPENAUNOHHAA CBA3L i = f(v,,) . 3atem
Ha OCHOBE peleHWA NPOTHO3HOW 334&4M NDH UCXOAHbIX BOAHO-H U3 MMECK WX
CEBOMCTBEX MACCMBA M 3a0aHHbIX TPaHMYHbLIX YCNOBWAX HaxXOOAWTCA nofe cKo-
pocteit. Mcnonbaya 3TH NPOrHO3HbLIE 3HAYEHWA CKOPOCTEH, C rpaMKka CBA3M
k= ﬂ'r',m:l CHWMAKTCA NPOTHO3HbIE 3HaYeHHA K03t hHureHToB PUNbLTPAUMK M
NPOBOAMTCA MNEPECYeT NPOTrHOIHOW 33K C YYETOM HOBbIX 3nadeHWn k. Mo
pe3ynbLTaTaM 3TOrO pacyeTa BHOBb YTONHAKTCA BO3MOMHbBIE CKOPOCTH, CHOBA
BHOCWTCA KoppexTypa B k u T. a. MNpakTuyecky cTabunbHbIi peaynsTaT nonyva-
eTA Ha YeTBepToM—iecTom npwbnwkeHud, no B.A. Bapony. JanHbii npHem
HE YYMTbIBaeT MHOTODAaKTOPHOCTH NpoUecca KapcToobpazoBaHiA M CKOPOCTEN
Pa3BMTHA KapcTOBOrO NPOUEBCCA, BOIMOMHOTO M3MeHeHMA cOoCTasa BOA Npu
IKCNNYaTauMu U 7. 4. NMo3aTomy Mo er oKa3aTbCA, YTO MIMEHEHMA KOMbgMuW-
BHTA hHUNLTPAUMM NOA BNHAHMEM MIMEHRIOWMXCA CKOPOCTEA HMALTPaUMK Nog
BNHAHHEM HIMEHAIDLWMKXCA CHOpPOCTeR UNbTPALMK NPOUIOKAYT 33 NpeaenamMu
pacyeTHOro cpoxa paboTk Boaosabopa. OaHako TakHe NPHKHAONHBIE OUEHKH
uenecoofpasHo NPOMIBOAWTL, TAK KaK OHM NO3BONAKT OUEHHTL NOPRAOK BO3-

181



MOMHBIX MIMEHEHWW B IKCNNYaTaWWOHHBIX 3anacax NOA4IeMHbIX BO4, KOTOpble
MOMET BHECTH aKTHWBMIAUMA KapcToBOo-CyPHhOoIMOHHOrD nNpouecca nof BNWA-
HWeM MHTeHCUBHOrC BOROOTHOpa NOA3IEMHbIX BOA.

JKONOrM4ECKHWE NOCNEACTEWA BOAOOTBOPA

Kak W3BecTHO, MHTeHCHBHAA JKCNAVATaUMA NOA3IEMHBIX BOJ MOMET Hapy-
WaTe CNOMMUBLISECA 3KONOrMeCKOe paBHOBECHE W NPHUBECTH K CYLLEeCTBEHHbIM
MIMEHEHMAM B NPUPOAHOM M KYNBTYPHOM DacTUTENEHOM NOKPORE, XUBOTHOM
Mupe ¥ ulnegeAatensHocTn mopel. MogobHbeie akonoruveckme NOCNEACTBHA
MCCNEeAOBaHbl NOKa ewe cnabo, Tak Kak Takue MCCNeAOBaHWA HaXOAATCA Ha
rpaHM paanml-lhlx M EKHBIX le-r: HEJH.EI.EH w3 Humphlx Kaxoe-To HPEMH CYM-

60T, KOTOpPbIE NOKa3an¥ BAMKHOCTbL WIYYEHWA B3aWMOCBAIW rMAPOreonorw-
MECKMX YCNOBMA WM 3IKONOrMYECKOA OBCTAHOBKM, @ TAOKE NOKA3anK, YTO 3Tk
W3MEHEHMA MOTYT DbiTh KaK OTPMUATENbHBIMY, TaK W NONOMMUTENBHBIMK NO
CBOMM NOCNEACTBMAM. Hanpumep, YCTaHOBNEHO, YTC BeNWYMHbl BOAONOT-
pebneHun, CONeYCTORYMBOCTH, rNy6Gmibl Pa3BUTHA KOPHEBOH CHCTeMbI pa3nuy-
HbIX PacTeHWil, WX ypowaiHOCTb B SHAYWTeNbHOR Mepe 3aBMCAT OT rnybuy 3ane-
FaHWA NOA3eMHBIX BOA. Tak, no aanneim .M. Kaua [20], ontwmaneHbie ray-
GuHbI 3anNeraHuA rpyHTOBbLIX BOA ANA XNOMNYaTHMKA B CPeAHeM 33 Beretauui
coctaghAwT 1,2—1,5 M, anA xaprodenA W Kyxkypyael — 1,5—2 M, OBoweh —
0,7-1,5 m, kopmoBsix Tpas — 0,7—0,8 M, cagos — 2-3 m ¥ T. a. NoHwkeHwe
MMM NOBbIWEHWE YPOBHEW MPYHTOBLIX BOA OTHOCHMTENSHO YKAa3aHHbIX ONTH-
MansHsIX rAyGuH NpUBOAWT K CHIHEMWO YPOMIAHOCTH B ABa-TpH pasa u Bo-
nee, TaKk KaK noakem YpOBHel NPHBOAWT K NOATONNEHHD KOpHeBOH CHCTe-
Mbi M 28 Y3CTHYHOMY OTMWPaHMIO M3-33 HEAOCTATKA KWCNOPOAA, a NOHWKEHHe —
K HCCYweHwWo nous, EcTecTBeHMHO, ONTHManbHbIE ANA KOKAOr0 BUAA KYNLTYD

ryBr b —3aNeran A, ONpefenAioulWe YDOMAWHOCTE CeNBCKOXOIANCTEEHHBIX
KyNbTYp, YCTaHABNWBAHOTCA B COOTBETCTEMMA C NUTONOTWMECKMM CTPOSHMEM 30-
Hbl 23pauni (BLICOTOW KanWMNNapHOro NOAHATHA), KNWMATHYECKOW 30HON W
CTeneHbi0 3JIACONEHHOCTH NOA3eMHbIX Boa. HemanoBawHbiM OKa3biBaeTcA M
BHYTPUrOAOBOH PEMWMM YPOBHER TPYHTOBBIX BOA. TaK, BLICOKHMH YpPOBEHB
FPYHTOBbIX BOA GNaronpUATHO CKa3bIBAETCA Ha POCTE O3IUMOI NIWEHMUbI U pA-
A2 ApYruX KynbTyp Nuwb B HaYane BereTauwoHHOro NEPWOAA, @ B AaNbHeLEM
OKalbIBaeTCA ANA HWX ryYBuTeneHbiM. CHmeHne yDOBHed rpyHTOBLIX BOA B
npodecCe WX IKCNNYarauvy vy nog BNUAHKER nepeTexkadA B Hmﬁeﬂmamﬂﬁ
IKCNNYATAUMOHHBIA HANOPHLIR FOPUIOHT MOXET NPHBECTH K NEpPEOCYLUEHMO
30HbI @3DAUMKM W CHHUKEHWID YPOKAWHOCTW CENbCKOXO3IAWCTBEHHBIX KYNLTYD.
B cnyvamx, KOrAa 3KcnnyaTalkA NOA3eMHbIX BOA NPWBOAMT K ADEHMPOBAH WO
nepeyBnaxHeHHbIX 3eMenb, 4TO 0COGeHHO 4acTo BCTpeYyaeTcA B AONMHAX pex
npu pabote MHMNLTPAUWOHHBIX BOAD3aBOPOB, MOXeT, HaoBOPOT, IH AMUTENbHO
NOBLICHTLCA YPOKAWHOCTE TPAB Ha 3anuBHLIX Nyrax. Tak, ypoxaiHocTs nyro-
BbiX TPag Ha noATONNAeMbIX 3eMNAX MPHUCYXOHCKON HWIWKBI COCTABNAET BCe-
ro 1,5=3uc 1ra aHaXopowo APeHMPOBIHARBIX YYacTKax — a0 20—=22 | c1ra,
Mpwu atoM B NepBOM CNY4aé NPOWM3PAcTaOT MECTKWE KOPMa OCOKOBOrD THNA,

— 3 BO BTOPOM — COYHLIE, BbICOKOKAYSCTREHHBIS,
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Mpw 3akcnnyaTauM¥ nNOA3eMHbIX BOA B AONWHAaX pek apWRHOR 30HbI HEOA-
HOKpaTHO oTMedanace rwbelb BnaronobGHBO pacTWTensHocTW. Tak, no AaM-
Heim M.A. Xopaukaduena [5], noa BNWAHMEM 3KCnnyarauuy NOA3IEMHbIX BOA
8 ponute p. Kapakenrup (LlenTpansHbiin KasaxcraH) goBonbHo BEICTPO OTMED-
M rMAPODKTEl — KBA, TPOCTHMUK, POTO3; YACTHIHO OTMEP N WNK BbiNK YrHeTeHbl
(hpeatohnThl: NONbiHL, MUMONOCTh TaTAPCKAR, LWWMNOBHMK, BLICOXAW TYTan-
Hele 3apochu. Mpu IKCNNYaTauHu NMH3 NPECHBIX NOAIEMHbIX BOA B NYCThIHHBIX

palMoHax TakXe WeyesaoT BnaroMnobueble pacTedMA — YWEBHMK W Ap. Axano-
rM4HO BNUAHME WIMEHEHWH YPOBHEW nof3emHbiX Boag Ha NPOAYKTHWBHOCTbL Ne-

coB. B rymuaHoit 3oHe ApeHVMpOBaHWE TePpPWTOPWH noBbillaeT BoHWTer Neca,
a B aDMAHOW — MOXeT npuBecTw K rubenw necos. Tak, B padoHe OHOTO W3
Bofo3abopos Ha Ewyp I{ch:.-uaﬁcunm Mem.nypem ANA I:DHpE-IEHHH necoe

POBATE WCMNONLIOBAHWE YACTH Hu.ﬂ.nmﬁnpa ANA OpOwWweHHA Neca. nﬂan.EHHFl
MEpa BbI3BAHA ellle W CTPEMNeHUMEM NOAAEDMATE CYIWECTBYIOWYH yBNaXHeH-
HOCTb NecHOR NOACTWNKW ANA NpefOTEpalieHHWA Pa3MHOMeHHWA capaHyu. B ce-
BEPHbIX PaAOHaX cHWMeHWe B pesynNbTaTe apeHWpOBaHWA NOA3eMHBIX BOA CTe-
neHy YERIZXHEHHOCTH NHUCTBEHHbBIX NeCcOB W I\tfﬂﬂ}HHi{a I'IlpHBﬂﬂ,H'l' K yhnyuJLue-
HWK YCNOBWA ANA pasMHOMeHWA 3HUedanuTHbIX Khewen W BO3IPaCcT 8HMI0 COOT-
BeTCTByHUMX 3a6onesaHuid. OAHOBPEMEHHO NOBBILLEHME CTefnend Apenvpo-
BaHHOCTH TEPPWTOPWH NDWBOAWT K coKpaweHduwo 3aboneBaHMi ManApHen, a
TaKXe K YaCTHUHOMY OTMMpaHWI0 PAAA BWAOB TPBI3YHOB, NePeHOCALLMX Yepe3
BOAY NWXopaaoyHbie 3a6onesaHvA (TyNApemuA, nentocnupo3s) . BoiseaHHwie
poAooTGOpOoM “‘TENNOBLIE 3arpA3HeHWA’’ NOA3eMHBLIX BOA, NO MHEHWO pAAA
CNeUMANUCTOB, YCHNMBAIOT WX TOKCcWueckue adibexThl Aaxe B Tex CNy4YanAXx,
Korpa MMesolMecA B BOAAX TOKCHYHbIE KOMMNOHEHTbI COAGDMATCA B KONUYECT-
Bax HeckoNbKo Hvxe MAK, ) -

Takum o6paom, WHTEHCHMPMKAUWA BOA0OTHOPA MOXET WIMEHWTL W MEAW-
KO-6HONOTHYECKYH0 OBCTEHOBKY B DaHOHE, KOTOpYI HEOGXOAWMO NPEBRAETE
c Tem, utTobbl CBOGEDPEMEHHO NPEAYCMOTPETh COOTEBRTCTBYIOWME NPODHMNAKTH-
YeCKMe Mephl B CNy4anAx, Korgaona Byaer cknagbiBaTecAa HebnaronpMATHO ANA
HeNnoBeK a.

BNMAHME KPYNHLIX BOAOXOIAACTEEHHBIX MEPONPUATUA HA PECYPCbI
NOA3IEMHBIX BOA

JxcnmyatTatn WM NN aHWPOBaHWe MCNONbIOBAHWA NOAZEMHBIX BOA He MO~
FyT OCYWecTBnATeCA Be3 yvyeTa NpOBOAMMBIX MMM NNAHWPYEMBIX B panoHe
KpYNHbIX BOAOXO3AWCTBEHHbIX MEDONPUATHA, TaKWX KakK co3fadive BOAOXpa-
HWNWWL, TePPHTOpPManeHbie nepepacnpeaeneHMA cToka, oTbop NOBEPXHOCTHBIX
BOfL Ha OPOWeHHWe M T, N. TaKWe MEPONPHATHA MOTYT CyLWECTBEHHO OTRAIMTL
CA He TONbKO HA KONW4ecTBe, HO W Ha KayectBe noaseMmHbix Boa. Co3pgaHue
BOAOXPEHWUNMALL, B TOM YKMCNe ANA uenen nepebpocku cToKa, obbiMHO yNyYwa-
eT YCNOBWA BOCMONHEWWA 3aNACOE NOAIEMHbIX BOA, NPUBOAMT K YBeNWYeH M
MOU[HOCT el BONOROCHBIX TOPWIOHTOE W NPWYPOYEHHBIX K HWM IKCNNyaTauwoH-
HbiX 3anacos nogsemHbix Bof. B pAage cnyyaes Baons Tpace nepebpockKu npow-

- 30WAeT ORNpeCHEHHWE BOAOHOCHbIX FTOPWIOHTOB W YBeNWYEHME 38nacoB NOA3eM-
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HbIX BOA 33 cueT PUNLTPAUMOHHBIX NOTEPs M3 KaHanoB, opocKTeneid M BOAOXPa-
HUNMWL,. Y XyaweHnwe ycnoBWid BoaocHabmeHMWA cneayer OXMuAaTh KWL B HHK-
Hem Gbedie HUME 30HLI OTeemMa CTOKE. MoMUMO HeCYLWECTBEHHOMO CHIDKEHKUA
YPOBHe# NOA3eMHbIX BOA, 30eCh BOIMOMHO HEKOTOPOE yBENMYeHHe pasrpys-
KW CONOHOBaTLIX BOA B PYCNO PeK W 3acyeT aTOr0 NOACOC 3TMX BOA K BOAO3&-
Bopam, a TaKe BOIMOMHO yXyAWeHKe KaYeCTE2 IKCNNYATHPYeMbLIX NOA3em-
HblX BOA B YCTbeBbiX YACTAX PeK, rae B pe3dynbsrare cHUXEHWA pacxonoB pev-
HOrO CTOKa BO3pacTeT riy6MHa NPOHMKHOBEHMA MOpckux Boa (ranownuka)
no ACNWHE B UTOTe HAMOHHBIX RBNEH M,

B 3oHax BOAOXPaHWNWLL B NepHOA M3 3anONHEHWA, KOTopoe Dyaer ocy-
WEeCTBNATHCA HECKONBKO NeT, BOIMOMHO yXyaleHWe KayecTBa NOA3eMHbIX
BOA 33 cYeT MNLTPAUWM B HUX 3arPASHEHHbIX NOBEPXHOCTHbIX BoA. 3aech
TaK¥e NPOMCXOAWMT OTXaTWe KYNoNnoE coneHelX 804 W3-NOA PyCen peKk B t10-
POHY HX 5ﬂanE. 4YTO MOMET NPUBECTH K noacocy conoHoBaTelX BOA K pacno-
NoXeHHsIM BONMIH BOAOXPaHMNMLY IKCNNYATAUMOHHBIM cKBaXwiam. Kpome
TOro, co3aaHWe BOAOXPAHWNWLL HEpEAKD NPHBOAKMT K 3aTanNMBaHWIO nepcnex-
THBHBIX MECTODOMASHMI NOAZeMHbIX BOA, NPUYPOUYEHHBIX K anmMOBHaNtHBIM
OTNOMEHWAM, 4YTO YXYAWAET nNepcnexTHBbl opradwiaumi BoaocHabweHuA 3a
CueT noa3emMHbIX Boa. Mmenuck CMyvyad, Koraa pazgaoiuHele PﬂﬁﬂThl noj eoqo-

3abop NPOBOAMNKCE B 30HE NNaHuWpyemoro saronneduA, B 30Hax pacnpepene-
HWA npegnonaraeMoid nepebpocKu 4HacTH CTOKAa CeBEPHBIX PRK CMEayeT OwM-
AaTh NMWL YNyYwedde ychoadin sofiocHabxedwA, GOPMHUPOBAH M8 HOBBIX MC-
KYCCTBeHHbIX 3anNacos noOA3eMHbIX BOA KakK BAONe peku, TakK M Ha MaccuBax
OPOLLEH WA,

CHuw#erime ypOBHER rpYHTOBBIX BOJl B 30HE OTHEMa CTOKAE MM NOBLILLEH He
MX yPOBMed B pailoHax BOAOXPaHWNMLL, KaHANOB W Ha OPOLIAEMbIX TeppHTOpH-

AX NPUBOAMT K M3IMeHEeHWO He TONBKO BOAHONO, HO W coneBoro GanaKca NoA-
3eMHbIx BOA, MoaTomy, APOrHO3MPYA MIMeHeHMA rny6uH 3aneradMA NOA3em-

HbBIX BOA NOA BAWAHAEM KpYyMHBIX BOAOX03AKCT BeHHBIX MEPONPHATHIA, MOKHAD,

MCCNenoaas COOTBETCTBYIOLWME 3JIZKOHOMEPHOCTH, ONPEAENWMTE BOIMOMHYIO
M3MEHYMBOCTE MHAUNLTPAUMOHHOIO NHUTAHKA, MCNapeH WA, ocoBeyHOCT el XMMU-
YeCKOro coCcTaeda nofiemHbix BOA M ade OUBHHATE BOIMOMHYH) HIMBHYHBOCTE
BHYTPUrOACBOro rUAPCAMHEMMWYECKOro, MMAPOXHUMMYECKOrQ M ruaporeotep-
MHYECKOrO PEXUMOB NOAIEMHbIX BoA. TaKum oBpazom, 3TH HIMEHEHHA MOTYT
NOBNMWATE M H& YCNOBMA BOCNONHEHMA 3anaCOB NOAIEMHbIX BOA M Ha WX KavecT-
BO, 4To TpebyeT OueHKH W yYeT2 nPpH MNaHMpoOBaHWK WCNONB3IOBaHWA NOA3eM-
HbIX BOJ B 30HaX BNMAHWA KPYNHbIX BOAOXOIAWCTBEHHBIX MEDONPHATHH,

HEKOTOPBIE APYTME BMALI BNMAHWUA OTEOPA NOA3EMHBIX BOO
HA OKPYHAROWYIO CPEAY

BnuAHKE 3KcnAyaTauuy NOA3eMHbIX BOA Ha OKPY*alWyw cpeny BO MHO-
X 3CNeKTAX el He M3YYeHO, AWCKYCCMOHHO U TpeDyer BHUMATeNsHOT O aHanM-
33, KONMYECTEEHHbIX OUEHOK W ONpeaencsHMA NyTen nporHo3vMposadua. OaHum
W3 TaKWX BONPOCOB ABNAETCA BNWAHWE BOACOTOOPE HE aKTHBHI AW CEHCMI-
HeCKOW AeATENbHOCTH B CERCMMUYECKM KT MBHbLIX panoHax, O BO3ZMOXHOR CBAZH

A3HHOr0 ABASHMA C FMAPOOMHIMIMECKOW oDCTHOBKOW B 38MHOE KOpe roBo-
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DAT HEKOTOPbIE CTaTUCTHYecK ke AadHble, Hanpumep, E.C. Wrenrenos [41] or-
MedyaeT OOpaTHY CBR3bL MEXAY YPOBHAMMK BepXHEOpPCKOro BOAOHOCHOrD ro-
PH30OHTA M CeRCMMHMHOCTRI0 KpbiMa, KOTOpaA BO3PacTaeT B NePHOALI HHTEHCHB-
HOrO NHTAHMA NOA3EMHBIX BOA, T. 8. NPH BbICOKMX NONOXeHMAX yposHen (ae-
kabpb—mai) M pe3ko napaer B nepWoa MexeHW (MioNb—oKTAGPL) . Bone-
WHHETBO CHNBHbIX 3emheTpAceHMA B Kpbimy COBNAAaOT ¢ Pe3KHUMM CHIKEH MA-
MK YPOBHEA noa3demHbix BoA. M3seCTHel M apyrde chydau, Korga MaMedeHun
B pexuMe YpPOBHEH nof3eMHbiX BoA (WX nogbem uhM cnagl nNepell 3eMnerpa-
ceHHAMM (Ha Kypunsckux octposax, 8 Cpeanei Azvu) onpegenAnuce, Haobo-
POT, M3MeHerMeM HANDAMEHHOrO COCTOAHMA 3eMHOKW KODb), Bbhi3BaHHOMO TeK-
TOHMMECKMMH OABMMEHMAMK, W CRYHMKUNKM OQHWM M3 NPEABECTHHKOB 3emneTpA-
cevuA. BogooTtbop B Takue Neproasbi, NO-BHAMMOMY, MOXeT npuBNKMIUTL Hava-

no semnerpAcedua, JhdexTel BAMAHMA BOAOOTEOPA HA CERCMMMHOCTE MOrYT
BeiTe pasnuuneiMi, B 30Max, rge 3emMNerpAcCeH WA CBA3LIBAIOTCA cO cOpocamuy,
PacTAXEH MEM JEeMHOW KODbI, NPHBOAAWER K CHIMEHWO YPOBHEH NOO3IEMHbIX
BOA nepef 3emneTpAceHHem, BORoOTOHOD MOMET YCKOPHTE MOMEHT 3eMNeTpA-
ceHdA. Tam, rae 3emNeTPACEHHA Bbi3bIBAOTCA HAABHIOBBIMH ABMMEHUAMM,
NPHBOAAIMMH K CHATHIO NPHNSraloLULER YaCcTH 3eMHOR KOPel M NOAbeMY YPOB-

Heil nof3eMmHbIX BOA nepef 3emnerpaceddess, sofoorbop Gyper cnocobereo- 000
BaTh CHATHMIO AABNEHMA W JaMeANeHW0 MOMEHTa 3eMneTpAceHMA. Bee atu BOn-
pocel TpeGylOT eule cBOErc M3yYeHMA, Hay4yHOro o60CHOBaHWA W BO3MOXHO B
ByayuweM CMOryT y4MTeIBATECA NPH paiMellles i Boao3aB0poB W ANA yNpaene
HUA CEACMMMECKON AKTHUBHOCTHIO,

CnabomayuerHbiM NOKa ABNAGTCA M BNMAHKME AKCNAYaTauMM NOAIEMHbIX
BOA H2 MHOronNeTHemep3Neie NOPoAkl. 3TO CNPEAENASTCA eUle He AOCTaTO4YHD
~MHTEHCHBHBIM HCNOMNLI0CBAHMEM NOAIEMHLIN BOf B ASHHOW 30HE KPYNHbIMMK
BoaosaBopami. OaHaKo B padoHax cyllecTeyiowmx Boao3abopoBs, aKennyaru-

PYIOLWMX NOASeMHBIE BOALL B 30HE PDASBMTHA MHOrONETHEeH MepaNoThl, OTMeya-
eTCA "p"ME"IhI.I.I'-H" He HNKH NoONHoe HCYe3HoBeHWE HanegHoro CToKa B IUMHHA ne-

pHOA, pa3MopamuBEaHWe rpyHTOE B Doprax AONWHBI, POCT TANMKOBBIX 30H.
Noatomy MayuesHe W NPOrHO3 BceX 3THX ABNEHMA npelcTaBNAET NpaKTHYec

KWA MHTepec, W ANA 3TOW Luenu HeoBX0AMMO CTaBUTh COOTBETCTBYHOLLHME PeMHM-

Hbie HabMmoaeH A U NPOBOAKMTL TEOPETMMeCKHe HCCNeNOBaHMA,

WagecTno BNHAHKMe BogooTDOpa nog3zeMHeIX BOA Ha MenuopaTuaHyo obera
HOBKY NPHNeralowmMx Teppuropui, OTMeYanoce, 4TO MHTEHCHBHbIA BOaoOTEOp
co3faeT 6NaronpuATHbIE YCNOBMA ANA MCKYCCTBEHHOW ADSHHPOBaHHOCTH Tep-
putopuin. Kak nagectHo, GONBUMHCTED ropoaoBE MCNBITRIBAET NOATONNEHME 33
cY4eT rpyHToBbIX Boa. HeyKNoHHbIM NOALEM HX Y POBHER NPOMCX0OAMT NOa BAWA-
HWEM cepMH haKTOpoB, cpead KOTOPbLIX CNEAYET OTMETHTL YTEYKH W3 KaHanu-
JAUHOHHBIX H BOAONPOBOAHBIX CETEW, NONHELI YNWL M J8Ne8HBIX HacaxOeHWHA,
KOHAGHCAUMIO BNArKd noOA IAEHWAMK M COORPYXeHHMAMH, Temnel NOALEME YPOB-
HeW MPYHTOBRIX BOM HepeaKo AOCTHraoT AECATKOEB CAHTHMETPOE B rofd, 4to B
WTOre NPHMBOAWT K 3aTONNeMMI0 NOABANOE, BbIWENAYMBAHMIO M Pa3PyLIEHHID
UBMEHTA ArpeCCHBHBIMK rPYHTOBLIMM BOAAMM, BhIXOAY M3 CTDOA PAINMUHbIX
KOMMYyHUKAUKMA, paspywedmio 3gadui, Bogoot6op B Taknx paioHax cHiKaeT
TeM Nkl Pa3BWTHA NOATONNEH WA, Y NyYWaeT MendopaTHeHyo obctaHoeky. B cny-

YaAxX e, KOraa eoaooThop noAseMHbIX BOL MOXET COKPaTHTLCA NpH NOAK M-
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YeHWM ADYIOro WCTOMHMKAE BoaocHabwenwna, HeobxoawmMo npeasuaeTe BO3-
MOMHOE YBENWYeH e NOATONNEHWA TEPPWUTOPMA rOpoACE M NPUHATL CBOZBDE-
MeHHO cooTeeTcTRyIowMwe mepsl. Ouenka ¥ nporHoz BNMAHKA BoOAoOTOOPE Ha
YpOBHW rpyHTOBLIX BO4 B TaxKWX yCROBWAX BOIMOMHB! NMHWE Ha OTHOBE MOIE-
nWPOBaHWA, KOTOPOE MNO3IBOAMT YTONHWTL NAPAMETDL! PA3AERAKWMX chnoes,
YHECTh CNOMHOCTE PA3NMYHbLIX XOIAWCTBEHHLIX BO3ASHCTBHA HA NOg3eMHbIE BO-
Akl HA ypBaHMIMPOBaHHOW TEDDUTOPMM, XapaxKTeD WM3MEHYMBOCTH gogooThopa
BO BDEMEHM W NDOCTPaEHCTBE, ero DaccpeaoToYeHHOCTe MO NAOLWWEAW C MHOMO-
YUCTIEHHBIMM NOKAaNbHbIMK BOPOHKAMU ABNPECCAM, BNUAHME APEHEKHBIX CHC-
Tem ropoda v T. 4. AHanorwiHa pone soA00THOPA Ha OpOwWaeMeIX 3eMNAX, rae
OH YNy4YwaeT yCNOBWA ORDEHVWPOBAHHOCTA TEPPWTOPHMHA W CHWMERT ONacHOCTh
BTODHYHOMD 33CONEHUA 38MENk.

NAacTAX Ha rpaHuly Pasfena NPecHsIX M CONEHbIX BOA, HE KAYECTBO pevHbIX BOA
¥ DbiBHOe X03ARCTBO (ecTecTeeMHO, KOrfa sOA0OTHOD COMaIMEDUM C NOBEpX-
HOCTHBIM CTOKOM, CHWKeHHE KOTOPOro NPpUBOAMT K BO3DACTa4Mi0 KOHUeHTDa-
M4 3arpA3HEHMA W MIMeHeHWA NNaHKTOHA B Hem), Ha megvko-Guonormiec-
Ky OBCTaHOBKY OKpYMaWen cpeasl ¥ T. 4. ITH npobnemMb! BOSHHUKAOT BCE
Yyalle B rAaporsonoruy, M CneuranucTel, HayyaowMe peskvM nog3eMHbIX BOfA,
COA3aHE! HaXOAWTs KOATAKTe! CO CNelManncTaM i COOTBRTCTBYILETD npodwna
ANA COBMECTHOMO MX peweHwA. Pe3dynNeTaToM TakKux WCCNEAOBaHWA AOMHMH b
CTaTh Hé TONBKO NPOrHO3bl BOIMOMHbLIX IKONOIMYECKHX I'Iﬂﬂﬂl!,ﬂ,l".‘THHﬁ AKCANy-
aTallud nopzemHbIX BOA, HO M BbPabOTKE IAWMTHEIX BOAOOXDaHHBIX Mepu-
NPHATHE, KOTOpPeIE NO3IBONWAK Dbl MOMHOCTEI0 WCKMKMWTE HEraTUBHBIE NOC:
NeACTBWA MNW IHAYUTENbHO CHH3WTL OTPHUATENEHbIE hPexTh!.

Inasa 7
BOMNPOCH! OXPAHB!I M PAULWOHANBHOO UCNONL30BAHUWA
NOA3EMHLIX BOA

OpHOR u3 OCHOBHBIX 3aAaY rUAPOreonOruiecKux cnywbD CTpaHdbl ABNAETCA
K'EIHTFIEI-nh 3a COCTOAHMEM W MCNONBIORAHWENM MNO4IEMHBIX BOO B CEBAZWM C MX
OXPaHOW OT WCTOWEHWA, 3arPAIHEHMA, BO3MOMHOID BNHAHKWA HA OKDYKADLLYIO
cpeny, a Takwe B cBAan ¢ 0BOCHOBaHMEM pauMOHanbHeIX OPM IKCNAyaTalun
noazemHbiX 80a. Beem aTuM BOnpocam noceAweHo MHoro pabor xaxk s CCCP,
TaKk W 3a pybexom [2, 10, 11 v ap.]. Moaxoasi K peweHmO 3THX BONPOCOB
W BKNajeiBasMele B HUX NPEACTABNEHUWA B PAIHBIX CTPAHaX My PaInUYHBIX aB-
TOpOB HEPEAKO PAZNUYHbL! M NO3ITOMY 348Ck NPEXAe BCero CRedyeT ONDEeNennTh
Takde NOHMATHA, KaK ONTHMAaNeHOE ¥ PaUMOHANBHOE MCNONL3OBAMME NOAIEM-
MbIX BOJ, WCTOWEHWE K JarPA3HEHME NOAIEMHBIX BOA.

OCHOBHBIE NOHATHA

Moa onTUManeHsIM MCNONLI0BAHWEM NOA3IBMHBIX BOA UenecoobpasHO no-
HUM&aTh BOA0OTOOD, HE NDEBbIWANLWMA NPUXOAHBIX CTATEW BOAOHOCHOID ropum-

awrmmnmmmmmpmn
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KanTaxe POOHUMKOR) , TaK U TpaHCOPMUDOBAHHEIX NOA BNWAHWEM 3KCNNYyaTa-
UM (Cc yyeTom npuBnexaemeIx pecypcoB, (ODMHMPYIOWWXCA 38 CYeT CHATWA
HCnapedA, NOACOCA peyHeIX B0O4, NepexBaTra BOAOP23AENOE, OTHETHA BOAL!
M3 pazgenAwwMx cnabBonpoMH MUAeMeIX OTNOMEHUE W p,p,'.i. Taxkoi sopooThop
MO eT CYLWeCTBEOBATeE HEOrpaHHWYBHHO AONFO U HEe NpUBEAET HW K WCTOoLeH W
NOA3eMHEIX BOA, HM K KEKWM-NWEO CYLWECTEEHHLIM HADYLWEHWAM B Npupoa-
HOW ODCTEHOBKE, 4TO M ONPEAENART ONTWMENLHOCTL MCNONLIOBAHWA MOQ3IEM-
HeiXx Bog. Mog weToweHWeM nog3emMHbeIX BOA B AaHHOM chyyae noMUMaeTcH
ELI3BEAHHEA NPeBkILlWEHMEM Bﬂnmfﬁﬂpﬂ Haa sOCnOAHEHWEM MNOCTOAHHAA BO
BpeMeH q:raﬁu‘n-ca EMKOCTHAIX 32naCOB nNoA3eMHBeIX BOA. B Be3H anopHbIX
YCNoOBWAX WMCTOLWEHWE 33n2COB NOAJIEMHbIX BOO BbipaxaeTCA nNOCTOAHHbIM
BOD EF-EMEHH CH e 8H MamM 'y"p{:IHHEH M ﬂl‘.']l"l.l.lE-HI"FEM BOAOHOCHOro FHDHSMTE

BOTKOW ynpyrux :l.anannu:l, @ H2 BTOPOM — B NOCTORHHOM OCYLWEHWH NNacTa,

OpHako panexko He BCerfa IKCNNYATaUMA NOAIEMHBLIX BOA MOXeT BhITh Op-
réHM30RaHa B pEMKAX ONTUManeHeLIX hOpM, @ B PAAE CNY4Yaes, HanpuMep B
HeOrpaHUYeHHbIX NNAcTax, OHa BoobOwe HeBO3MOMHA. 3ABCs WCTOLWEHWEe 3aNa-
COB NOA3EMHbIX BOA CTAHOBHTCA HEW3O&KHLIM M Q@K DAUMOHANEHLIM, TeM 6O
nee, NTo 3a cVeT CpPaboTKM EMKOCTHLIX W A@Ke TONLKO YNPYrux 3anacoB (a Tem
Gonee B CyMMe C NOCTOAHHE'M BOCMNONHEMWEM 33NaCOB NOA3IBMHbLIX BOA) , KaK
NoKassigdeT ONeIT, MOXET ObiITe OPraHM20B2HO BoaocHabmeH e AOBONBHO
KpynHe!X ropoaoB M Ha NPOAONMMTENbHbIE CPOKK (Ha gecATMnerHAl . B aTux
CNy4aAX Nnepwon BOIMOMHOM NONHOM CpabOTKKM 3anacos NOA3EMHLIX BOA AON-
#EH CTPOrO PaccyMThIBAaTLCA C TeM, yTobsl NO Bro McTeYed i 3a6narospemeHHo
MOHO Gbino bl OpraHvM3oBaTe BoaocHabxeHwe Ha ol ocHoBe.

TEHI"IM nﬁpamu WCTOWEeHME 32nacoe NoA3EeMHbLIX 804 MOXMET NNAHKWPO-
BATLCA, @ NOITOMY PAUMOHANEHEIM OCBOEHWEM 33N3COB NOA3IEMHbIX BOA MOXHO
CYMTATE WX UCNONL30BAHMKE B pam Kax nﬁnnuuaaHthx BENWYMH WX mcnnyara-

HaNbHBIM B 3TOM CNyyae CTaHOBWTCA BoAOOTHOP, anBhll.l.IaH.'lu.I.Hﬁ pammaﬂ-
Hbie 3IKCANYaTauMoHHeIe 32natel NOQ3eMHLIX BOA, rapaHTHpoOBaBLLUWE sBonocH ab-
MeHue Ha onpefeneHHsld pacyeTHel® cpok. Opyrumu cnoBamu, B HawGonee
OBLLEM CNyYae KCTOLLEHMWE 33NaCOB NOA3EMHbIX BOA HAYMHABTCA Torga, Korgs
BOAOOTOOD M3 HMX npesslWaeT IKCnNyaTauMoHHeie 3anace:. [Moa skennyara-
UWHOHHBEIMKM 3aMACEMHM NOHKMMARTCA TEKOE KONWYECTEO NOA3EMMbIX BOA, KOTO-
POE MOWET BbITe NONYYEHO PEAUMOHANEHBIMKM B TEXHMKO-3IKOHOMMWYECKOM OTHO-
WeHWH Boo3860pHEIMM COODYKEH MAMK NPW 33AaHHOM DEXKWME 3KCNNYaTaL WM
W NpwW KayecTee BOALI, YaOBNeTeOpAOWeM TpefoBaHwAM B TeueH e Boero pac
4eTHOro cpoka BoaonoTpebnedua,

M3 atoro onpeaeneduA BUAHO, YTO NOHATME 3KCMNYATAUMOHMbIE 33NACHI,
8 CnefosaTensHO, W UCTOWEHWE NOA3eMHBIX BOA HECKONLKO YCNOBHO. T aK, npu
Y COBED LW EH CTBOBAHUM HACOCHOro OBOPYA0BAH A, NOIBONAWEro NOAHATE BO-
Ay ¢ Bonewmx rnyGuH, IKCNNYaTaUMOHHLIE 33MaCel NPW TOM e KOonuuecTee
ICNNYETAUMOHHBIX CKBEMMH W TOM e MX DAcNOonoMeH M MoryT DeiTe yBENU-
YeHBI, TAK KK 33 3TOT q:IDI{' MOEHD AONYYATHh ﬁﬂnhUiEE' HKOMWYECTED BO0AL!.
Mostomy co speMeHeM npeacTaBneHwA OF WCTOLWEBHMW 3aN2COE NOAIEMHBIX

— BOA B KaKOM-TO PBAOHE MOryT MeHATECA. OaHaxo 5 moboM-chyyae KamaaAn
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ruaporegonory4ecKan MnW cneurnansHan ruapopeximMEdEn napTHUA A0ONXHE UMeTE
HeTKHe HPE.E&TEBHE-!HH O MMERLLMXCA HA TEPPUTORDKWKW MX AeATENeHOCTH 3IKC-
NAYaTBUMOHMbBIX 33NECOB NOA3IEMHBIX BCA M O pasmepax CYLWeCTBYOLWEro M
nepcnexTHaHOro soAonoTpebneH ua,

ﬂ_.l'lﬂ NepCNeKTHBHRIX OUBHOK BOIMOMHOMNO WCNONLI0BEHMA NOA3EMHbIX
BOA W ONpeAeneHWA NNaHOB PALMOHANEHOMO MCNONB3DBAHMA U OXPaHsI NoA3eMm-
HeiX Boa B Byayuwem HeoBXOAMMO TAKMKe MMETe NPeACTaBNEHUA 06 uMeloWwmxcA
NPOrHO3HBIX NOTEHUMANBHBIX W NEPCNeKTUBHLIX IKCNNYATAUMOHHLIX peCypcax
noaseMubix Boa. Kax uwisectho [37], noTenunansibie IKCNNYaTauMOHHBIE De-
CypPChl OTDAMEOT NOTEHUWaNLHBIR NPpéfen BOIMOKHOrO MCNONLIOBAHMA noa-
JeMHbIX BOA, PACNONMKEHHLIMKU NO CeTKe BORO3a6OPEMM NPW YCTAHOBNEHHON
aonycTMMoi cpaBorTKe eCTeCTBEHHBIX eMKOCTHBLIX M YNPYrHxX 3anacos nogsem-

HbIX BOA [HA KOHEU PBCYETHOrO CPOKa) .

MepcnekTUBHbIE IKCNNYETALMOHHEIE PECYPChl OTPaX 8T NPeAensHO BOS-
MOWHbIN BOROOTGOP NPK PeaNsHOoi CxXeme pasMellenus BOAO3E6OPOB W NpwW
CHUKEHWUW YDOBHER A0 NPeAensHO AONYCTUMBIX FyDWHM Ha KOHeW pacieTHOro
CPOKaE.

Moa sarpAsHeHHeM, Kak y¥e OTMEYanocs Belle, NOHMMAETCA HanpagneH-
HOE, BbI3BAHHOZ AB4TPONOréHHBIMK haKTOPaMKM MIMeHeHWE KayeCTBa noAlem-

HelX BOA, HEIABMCMMO OT TOro, gocturno oHo [MAK wnw Her. | akoW noaxon K
NOHATHIO 3arpA3HEHMA NOA3eMHbIX BOA OBA3LIBAET M3YMaTh W BCKPLIBATL NOAB-
NAKWEECA 3arPAIHEHME YXKEe HE HaYaNkHelX cTaaWAX ero pa3BuTuA. Mpw Hanwy
MM DEMMMHBIX HaBNoaeHWn TaKOe 3arpAHEHUE MASHTUDMUMPYeTCA NO Han-
pPaBNeHHbIM TPEHAIM B KSYeCTBEHHIX NOKa3aTeEnAX NOA2eMHbIX BOA BO BpeMe-
HK. Mpu oTCyTCTBMM Xe perynApHbIX H2OnAeHWd BeIABNEHME HAYANLHBLIX CTE
AU 33rPAIHEHUA NOA3EMHbIX BOA MOXET BbiTh OCYECTBNEHD NWWL HE OCHOBE

M3YYEHMA PErvOHaNEHbIX 3aKOHOMEPHOCTeN OPMUPOBAHUA X UMMYECKOrD coc-

TaBa NOAIBMHBIX Eﬂ,ﬂ B uaemn-nm BhlABNEHME npnusuwmmux MIMEH EHMWH
K@iecTBEa noAIeMHBIX E BTTF T HE s ACTY

MECKOrQo 8HANW3a AAHHEIX MACCOBOro riuapoxumMmdeckoro onpoboBaHuA no oc-
HOBHBIM BOAOHOCHBIM FODM3OHTaM H-':I".I"'«IHEMDFB PervoHa. Mo AAHHbLIM TERKOMD
rHgpOXuMKyeckaro onpoboBaHWA CTPOATCA FMCTOrPaMMel Pacrpeaeneuna Yac-
TOT MO OTAENEHLIM KOMNOHEHTAM COCTABA NOA3eMHbIX BOA. MO HUM OueHMBA-
eTCA AWaNa30H BOIMOMHBIX W HaWBOnee BepOATHLIX Bapuauwi QOHOBRIX XapaK-
TEPMCTHK ANA KaxAOro KOMMNOHEHTa, YYWTHIBAKTCA KOPPENAUHOHHLIE CBA3M
hOHOBLIX XaPAKTEPHCTHK K OCOBEHHOCTAMM XMMMWYECKOro COCTaBa noglem-
HbIX BOA M rMAPOreonorwyeckux yenosui [48], no OTKNOHEHHAM OT KOTODBIX
MOMHO YCTEHOEBWMTE HAYANbHBIE CTEAWM 33MrPA3HEMMA NOA3EMHEIX BOL AaXe NDH
OTCYTCTEMM CnelyuaneHblX pemuMHbIX Habnwopgenwid. MpoBeferne e Habnwo-
AeH WA NO3BONALT YHEe HE TOALKO AOKA3aTh PAIBUTHE 3ArPA3HEH Wi N0 NPOABKB-
WHMCA TPeHASM, HO CnPOrHO3WPOBaTh MIMEHEHWA KOHUEHTPAUMA TOro UAM
HHOrO KOMMOHEHT2 XMMHWYBCKOro COCT2BE NOA3eMHLIX BoA B0 BpemeHw, Oco-
GeHMO BHMHO BCKDLITE HAYABLWEECA 3arpA3IHEHWE NOAIEMHLIX BOA B FOPWIOH-
Tax, WCNONe3yeMelX ANA MWTeEBOMO BD.II.ﬂI:H&EH-IEH HMA M npexae BCero B 30Hax
COCp egoTOYeHHOro Bogoorbopa
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MHOOPMALMA M KOHTPONb 3A COCTOAHMEM MCNONB30OBAHUA
NOA3IEMHBIX BOA

PauvoHansHoe W ONTMMAaNLHOE WCNONL3OBAHWME NOA3IEMHBIX BOA MOMET
6bITh OPraHW30BaHO NWWEL NPW COOTBETCTBYOULEH cucTeme HabmoneHun 3a pe-
MUMOM NOA3EMHBIX BOA W MX IKCONYaTayuen, a TaiHe NpM OPraHM3IOBaHHOW
MHOPMALMK 3aUHTEDECOBAHHLIX ODraHM3aUMiA O COCTOAHMM NDA3EMHbIX BOA.
Taxas WHhOpMaUWA AOMKHA OTpaKaTe KaK NPpeacTaBNeHMA O CYWeCTBYHWMX
B paiioHe NOA3eMHbIX BOAaX, MX KONMYecTBe, KayecTBe, yCNoBWAX BoaooT6opa
M NPpOM30OWeaLLMX NOA ero BNUAHKWEM M3IMEHEHWW B NOA3eMHBIX BOAAX M OKPY-
Walouei cpene, TaKk W CNyXWTe OCHOBOW NPOTrHOZ0B BOIMOMHBIX MIMEHEH WA
B NOA3IEMHEIX BOAEX NPW NN2HMpyeMoM BOQoOTOOpE C Y4eTOM NNaHUpYeMbIX
BOAOXO3AWCTBEHHBIX MEpONPHATHI, Pa3BHTHA 3arpASHEHWA W T. I,

MNpeactaBneduA O CYLWECTEYOWWX NOA3IEMHbBIX BOAAX 06bIYHO OTPaXaOTCA
CEPMAMM rMAPOreonOrUMecKMX KapT pacnpocTPaHeHWA NOA3IEMHBIX BOA, ec-
TecTeeHHBIX PeCcypPCOB, 3KCNAYaTEUWOHHEIX 38NacOB NOA38MHeIX BOA, ryMapo-
XUMMHYeCKMX KapT 1 ap. Conocragnedme pamepOB BOIMOXHOrO M CyLWeCTBY-
wuwero soagcoriopa No AvarpaMmam MnM Tabnuuam, cocTaBNedHeiM ANA Kax:
AOro rUapOreonorvYecKoro PafoHa, HarNAHO NOKalbIBAET, HA KAKWX yyacT-
Kax WMEeOTCA NepCneKTHEL! ANnA YBeNWieH WA BOAOOTOOPA M HE KaKMX OH 6nu-
0K K I"IpEﬂEJ'IbHE nnnymmnmy. TBHHE KHPTI:I, ..![H-El!'pﬂ'u'l MBI M Tﬁ.ﬁb‘luhl CI‘I".H-HHT
OCHOBOW ANA 06OCHOBaHWA MEpPONPMATHMIA NO OXpaHe NOA3eMHBIX BOA OT MCTO-
LU{BHHA, @ TaKMe ANA NNaHHWPOBaHWA AantHeALWero oceoeHMA NOA3eMHbIX BOA.
Bce 3TH AaHHbIE A0MKHBI CHCTEMATHYECKK YTOYHATLCA C YYeTOM HOBbIX AaHHBIX
O Nog3ssiHbIX BOgAX "I'II‘.ITID-HHHJ{ M BHMWHTHL[HH.

cax nogieMHbIX BOA, B hyH KUMKW ruaporeonorvyeckKmx CTauyMOHAPHbIX PEHM-
HelX NAaPTHA BXOOMT onepaTvBHanA HHd]ﬂpMHuHH IKCNNY3THPYIOWMX W BCeX 35
HWHTEDECOBaHHLIX B W3Y4YeHWM pDEXMME nOf3IeMHblX BOA OpraHW3auWd o nony-
YeHHBIX B peayneTaTe HabniogeHMil AaHHLIX: 3) 0 XapaKTepe DeXUmMa Nog3emHbIX
BOA 38 KAKOW-TO NPOMEKYTOK Bpemedru (KeapTan, nonyroade, rog), T. e
O TeMne CHAXEeHMA YPOBHA Noa3eMHBIX Bog W ocODEHHOCTAX Pa3BUTHA BODOH-
KW Aenpeccym, O pasMepax B0A00TOOPaE M 06 yrpo3e MCTOWEHWA NPH NpEBbILe-
HUK BOAOOTOOpE HaA YCTAHOBNeHHsIM npegenom: 6} o NporHoze pexKUma noa-
I8MHBIX BOA HAa NONroaa MNM roa Bnepel KakK nNpu CYULECTBYIOIEM Temne Bo-
AooThopa, TaK M NPH HECKONbKKMX BapMaHTax M3MeHeHWA paimepos Bogootho-
Pa, OUBHMBAEMBIX M NMPHYECKMM NYTEeM MNW N0 nNpOeKTHeIM paspaborkam;
B} O NPOrHoOZe NPOABIKEHMA KOHTYDa CONeHBIX WNH 3arPAIHEHHBIX BOA, U3ME-
HEeHMWAX HﬂHLI.H‘*TI:IHLI..Hﬁ cMelleHMA Nod3eMHeIX Bog, 0D Yrpoie Mnk Ha\ane npo-
Uecca 3arpA3HeHA.

Taxkune wHopmalm LOMKHLI BeINYCKAaTLCA NepHMOAWMMECKH B Buae Gionne-
TeHA. HacroTa eeinycka GonnerTeded A0MKHA 3aBUCHTE OT MX aKTyanbHOCTH,
Hanpumep, ana Boa03aBOpOR, 3KCNNYATHRYIOUWX HANOPHBIE BOALI B HEYaNb-
HOI CTaauu IKCNNyarauywHd, Korga Kakux-nwbo PeaNbHEIX YIpoz WCTOLWEHHA
MNK 3arpAzHedHiA HeT, WHdopMaLWD O peskMme A0CTaTOYHO QaBaTe pai B roa.
Ann BOR03ab0Opos, rae AWHaMMUNECKMWe YPOBHU NPHENMNMAIOTCA K NpeenbHo
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HEHHBIX BOA, 8 TaKXKe ANA Boao3alopos, 3KCNNYATHPYIOWMX FPYHTOBLIE BOAL!,
PEKMM KOTOPLIX TECHO CBA3aH C METEOPONOrMYeCKMMHM M MMAPON0riy eCKum
dakTopaMu M ocoBeHHO ANA BOAC3AGOPOS, PACNONOMEHHBLIX B YCNOBWAX
neprvoaviecKM nepeceIXallWmX BOAOTOKOB, NPW KanTame PogHUKOE W T. 4.,
WHOPMaUWA O PEXMME NOAIEMHBIX BOA M NPOrHO3€ AONMHbI NABATLCRA HaLUE —
pa3 B NONroAa MWnv pas B KeapTan.

Peaynetatel HaGnogervd 0606WAIOTCA B BHAe: a8l KapT PeUMa YPOBHEN
(thakTUMECKMX M NPOrHO3HLIX) W NONOXMEHWIH (MPOHTA HEKOHAMUMOHHLIX BOA,
KEPT HapyWeHWH B OKPY®aowWwel cpee, Bel3BaHHbIX IKCNNYaTauved nogsem-
HbiX BOA; 6) rpathMKOR pexuma YPOBHed BOAOOTHODE U XMMUWYECKOrO COCTABA
noasemMHeIX Bog (haKTHYECKMX W NPOrHO3HLIX) | B} TaBNWYHOW WHMDOPMaUKHK
0 newnwarax rmpﬂpamumuhm Haﬁnmnaunﬁ ] nporuuaﬂu pmﬂuma ¢ paanuu-

ﬁapnu [nunmna m,q: TaK M ANA NePCNeKTURHOro NNaHKMPOBaHWA IKCNNYaTa-
unyd (Ha HeCKONLKO NET ¢ BAPMaHTamu NporHoaos) .

Momumo ykaszaHHbIX CBEfeHMA, B WHGOPMAEUMAX N0 Mepe HaAOBHOCTH
AOMKHb! AaBaTeCA HeabXogMMble DeKOMEH AaUMK;

a) 0 pauMoOHaNLHOW IKCNNYATAUMM NOAIBMHLIX BOA, T. 8. B KaKue Nepuoflbl
runu M no KHKHM'EKEHH?EIHI-.I.HQHHBIM GI-'EBEH{HHBM MBHEH& vnenuuurb MnNu mh:

Mepax M 6Ge3 W3MeHeHWA cxeMpl Bopo3abopa, nnn Ha*rnpﬂﬁ yTEEPHAEHBI
3anacel;

6) o Heo6X0AMMOCTH PaccpeAOTOMBHMA BOAOOTGOPA NO NNOLLIAAU M COKpa-
LWEeHWA pa3mepoB BOAOOTHOPE B UBHTPe BOPOH KK aenpeccuu. Peaoe CHuweH ne
YPOBHEH B UeHTpEe BOPOHKM AENPECCUM MOXHO NPeAOTBPaTWTL NyTem 3anpe-
WeHWA GypeHHA HOBbIX IKCNNYATAUMOHHBIM CKBaXWH M OrpaHH4YeHHA pasMepa
BOAOOTOOPE NO CYWECTEYHLWMM CKBaXWHAM B UEHTPE BOPOHKMW AEnpectuM
(Ha pAge BOAO2ab0pPOB TaKue MEDLI NPUBOAMNK AAXE K NOALEMY YpPOBHel B

—UeHTPE BOPOHKH, HanpWMep NpW axkcnnyatauww Muxadnosckoid mynsasr 8
Kasaxcrane) ;

B) O BO3MOMHOM yBENWYEeHWM BogooTGOpa;

r} o HeoBXxo0aWMOCTM M NYTAX MWCKYCCTAEHHOro BOCMONHEHWA 3anacos
noa3eMHbIX BOA;

n} of uaMmeHeHWAX 30H CaHWTAPHOW OXPaHBI U T. 4.

Beigaya Takoro poaa peKoMeHfaUMA MW KOHTPONL 33 MX BLINONHEHHUEM NO-
MOMET perynvpoBaTh PEXXHM NOA3EMHbIX BOA B padoHax BoAo3abopos U Tem
caMmeiM Gonee NONHO ¥ PaUMOHANbHO MCNONB3IOEBATH 3aNackl NOAIEMHBIX BOA,.
AnA Toro YroGel BOIMOKHO GLING YYWTLIBATE BCE WIMEHEHWA B YCNOBMAX 3KC-
NNyaTauMM ¥ COOTBETCTEEHHO ONEPaTHMEHO PerynMpOBEaTL PEXUM 3Kcnnyara-
uWM, HeoGX0AUMO NOCTORAHHO COCTAaBNATL AEMYPHbIE KapThl CPE30K WAK NOHWU-
weHuit ypoeHeii. OcoGeHHO BEHO COCTABNATE TAKWE KapTbl B PAAOHAX MHTEH-
CMBHOW NNOWEAHOW 3IKCNNYaTaluWM, roe NoOYNTW BCé BOAO3a60OpLI B3aMMOAEHCT-
ByloT Mexay coboi. ExerogHo B cTpade AnA Uenei sopocHabxenuA GypuTca
o7 30 no 40 TeicAY ckBamH. B ceA3W ¢ aTMm BaXHE COBpEeMeHHaR OpraHu3auua
Habmogenwii KarK 33 pexaMom sogooTbopa Hanbonee KpynHeIX sogonoTpebn-
Tened (rpynnoesix sogo3aGopos), Tak WM 3@ PEKUMOM YPOBHEH NOA3IEMHBIX
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BOA B Npenenax 30HbI WX 3KCANyaTauwn. 3Ta 3aja¥a BXOAMT B ODA3IEHHOCTH
IKCNNYATHPVIOWMWX OPraHu3alMi, KoTOpsIE A0MKHE NpoBoAWTE HabmoaesnA 3a
PEKUMOM YDPOBHEH, XMMUYECKHM COCTABOM W BOACOTOOPOM NOAIEMHBIX BOA.

¢OPMBI KOMNNEKCHOMO UCNONL30BAHWA MOBEPXHOCTHBIX
W NOA3EMHBIX BOA

PyKoBOACTBYACH NPHHUWNOM BAWHCTBAa NPUPOAHLIX BOA, HETPYAHO npea-
CTABWTE, 4TO MObLIe HapyLlWeHHA B OOHCH M3 riapagny4ecky B3aMMOCBA3AH-

HBIX BE YBcTed HeW3GEKHO CKAXYTCA W Ha Apyrux. B cBAam ¢ 3TUM Heobxoam-
MEIM W B2KHbIM CTAHOBWTCA CO3L3HME KOMMNNEKCHBIX MOLENEH B3AMMOAENCT-

BWA NOBEPXHOCTHBIX M NOA3EMHLIX BOA, NO3BONAKOWMX OUBHWTL BCEBO3IMON-

= o LALA [ B IL L {adeapr LA ] N k Il % L]

HapylweHMAX B NOBEPXHOCTHOM CTOKe, W HaoBopoT. Takoro poaa Mogenu yxe
paccmaTpuBanics pagom wecnenoeatenein [12, 14, 43, 44 v ap.], Ho Tpebyior
AaneHeAWero pasBUTMA GNA Pa3NMYHbIX NPUPOAHBLIX W BOAOXOIANCTBEHHLIX
ycnoBuid. OHW NO2BONAKIT CO30aTE eQUHY FUAPOAMHEMHYECKYIO MODABNE KaK
ANA OTAENbHBIX YacTell Kakoro-To eogocbopHoro Gacceilva, Tak M ana Gacceil-
HOB B UenoM. OcobenHo BawHO CO3faHWe Takux Mogeneil B GacceiHax, rae

OOVEMET NOBEPXHOCTHONO W NOA3EMHOND CTOKA COMIMEDPHMEI, 3@ TAKKE B pey-
HeiX GaccefiMax ¢ HaNPAMXeHHBIM BOAHBLIM BANAHCOM, KOrLA M3MeHeHMe BORO-
ot6opa noAseMHbIX BO B PATOHE OQHOND HACENEHHOD NYHKTA MOMET CYLUBCT-
BEHHO CKa3aTbCA Ha YCNOBWMAX B08000ecneveH A HACENEHHBIX NYHKTORB, patno-
NoXeHHBIX HKe nNo Tewedwo, ocoBeHHo, ecnu Bce soao3abopkl B GacceiiHe
WMEHT AOCTETONHO TECHYIO CBA3L C PEKOA.

B cBA3M ¢ AehMUMTOM KaYECTBEHHLIX NPecHsIX Boa CTOMT 3aja4a YcOBep-

WeHCTeOBaHUWA M Gonee WWPOKOro BBEARHWA B NPaKTHKY paznMeHbIX q:npm

KOMNAEKCHOrO WMCNONb30BaHMA NOBEPXHOCTHBIX W NogzemMHeIX Bog. B Hactoa-
HO paccMaTpueaoTcA M onpobupyoTcr cneaviowme GOpMel KOMNNEKCHOrO
OCBOEHUA PECYPCOB NOBEPXHOCTHLIX W NOAZEMHbIX BOA.

1. NopsemHeie BoAk! Kak HauBionee KavecTeenHan W AePHUMTHER YaCTe pe-
CYPCOB NpeCHbIX BOL B COOTBETCTEMM C BOAHLIM 3aKOHOAATENLCTBOM CTDAHLI
ACMHHbB! WCNONBIOBATLCA TONLKO ANA NUTLEBLIX LENEW, 8 NOBEPXHOCTHLIE BOD-
Abl — ANA TeXHWYECKOro BOAOCHaGMeHMA M opowerua, OpHaxo 3Ta opma pas-
BMTE eule B KpalMHe OrpadnyerHbiX MacliTabax, ocobeHHO B ropoaax, rae cos-
AaHWe OBYx BoaOnpoBOAOE (C NMTBEBOA M TEXHWMECKON BOAOI) ceBAzaHo ¢
JHEYUTENBHEIMMA KANWTANEHBIMK BNOMEH MAMM,

2. MHTencueHaR IKCNNyaTaumMA NOA3eMHLIX BOA BORO3abopamMi UHDUNLTPE-
UMOHHOro TUNa B BOAOHOCHBIX rOPU3OHTaX, FMADABNWYECKH TECHO CBAIAHHLIX
C pexami. Takue ycnosua aKennyaraummu cnocoGeTBYIOT MarasuH MPOBAHUIO NO-
BEPXHOCTHOrO CTOKa M GONEe NONHOMY OCBOBHMID BOAHBIX pecypcoe Gaccei-
HoB. CpaBoTka eMkocTell BOAOHOCHBIX rOpPWIOHTOR (8NNIOBMA M NOACTUNAND-
WuX ero BOAOBMELAHWMWX CROeB) OCYWECTBNABTCA B MEXNaBoAKOBbIe nepu-
OAbl, 3 ECTECTBEHHOR BOCNONHeHWE CpaboTaHHbIX 3anacoB — 8 NasogKku. Moaob-
HOE CE30HHOE NOA3EMHOE pPerynMpoBaHWe NOBEPXHOCTHOTO CTOKA CPE33eT He

R TV 4 | BONHOTC Bl ¥
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I'IP-D‘H,H'H'I'HBHQ NPpoOXoaAWAKE NEBOOAKH, CHHXAET pacxofbl ﬂﬂEEPHHﬂETHI:IK Boa
Ha ucnapexme (No CPaBHEHUK ¢ anbTePHATUBHLIM pelweHuem npobnemel pery-
NMPOBABHWA NOBEPXHOCTHOrO CTOKA 33 CYeT CO3A3HWA BOAOXPaHWNMUL) , YNyy-
WaeT KAYECTBO MOBEDXHOCTHRIX BOJA, MCNONBIYEMBIX TAKWM NyTem gnNA BoAO-
cHabmeHUA, MOoMer BbiTh NPUMeHEHO NPAKTHYECKW NOBCEMECTHO W aellemne
no cpasHeHUo ¢o cTpouTenscTeom nnotud. OcobenHo adipexTUBHA AaHHARA
topma perynupoBaHuA NOBEPXHOCTHOrO CTOKAE B AONWMHAX pex ¢ Nepwoauyec-
KM NepechIXaroWwmM W OrpaHMYeHHbIM NO Pa3Mepam PevHbiM CTOKOM,. Bosmonk-
Hele pasmepsl BOACOTDOPE OUSHMBAIOTCA B 33BMCMMOCTH OT BENWYHH EMKOCT-
HbIX X3PAKTEPHUCTUK BOAOHOCHLIX MOPW3OHTOR, PACXOACB U NPOAONKNTENLHOC:
TH NOBepxXHOCTHOMC CTOKA, NPOAONMWTENLHOCTH ManoBOAHOrD NepHOAE W
YCnoewit BOCNONHAEMOCTW cpaboTaHHeix 3anacos nogaldemusix sog (19w ap.].
3. NogaemHble BOALI MCNONBIYIITCA NUE B KAYECTEE Pe3epBa ANA NOKPE-

THA feduura B8 BoAe B OTAENbHLIE MaNOBOAHEIE NEPHOaEI. B stux cnyvaax

OCHOBHBIM MCTOMMWKOM mOAOCHEGweHWA, Tpebywwero Gonbwvx obbemos

poabl {Hanpumep, AnNA OPOWEHMA MM Boa0CcHabMeHMA ropoaoB-TUraHTos),

ABNAIOTCA NOBEDXHOCTHbIE BOALI. Pecypchl NnoagsemMHbIX BOA PAcCMATRMBAKTCA

KaK AONONHUTENLHLIA MCTOMHUK, NOAKNICYAEMBIA B Camble AeHUMTHBIE MO-

MEHThI BDEMEHM Ha KOPOTKUE NPOMEKYTKH EeroaHO WNKH B OTASNEHEIE Mano-
—  BOOHS'E TOALI, TaKaA KPaTKOBDeMEHH A IKCNNYATAUWA NOATEMHEIX BOR AEDKE

NPW OrPaHMdeHHOCTH WX PeCypCoB No3eonAeT thopcuposaHHo oTobpaTe IHaYu-

TeneMble KONWvecTea Bogbl. BocnonHerwe cpaboTaHHbiX 38NBCOB OCYLLECTBNA-

ETCA B TEMEHWE NOCNeAyHIMX MHOMOBOAHGLIX MEDMOACE ecTeCTBeHHBIM WM

MCKYCCTREHHBIM NYTEM 33 CYET NOBEePXHOCTHBLIX WAW NoA3eMHeIX BoA. AHano-

ridHbIM 06pasoM noaseMHble BOAL!I UCNONL3YIOTCA B pAAe cTpad (Benwkobpu-

TaHu, Ppavumm, Menaduul ANA NONONHEMKA NOBEPXHOCTHOMD CTOKA B OTAEND-

Hble ManosogHbie nepuoabl roga. HeoGXxogWMOCTE TakKuxX Mep OnpeaenAeTcA
COMIMEDUMOCTEHY MCNONBIYEMOro ANA BoaocHabEHMA NOBEPXHOCTHOrD CTOKA
¢ BenvYMHaMM BOfONOTPeGNeHMA 8 MENCBOAHLIE NEPUOALI. ITO UMeeT MecTo
AOBONLHO YACTO B MyCTOHACENeHHbLIX PaoHax, Korga B AONMHAX CPaBHMTENLHO
HeSONLWKMX PeK PACcNONaralTCA HECKONBKO KPYNHbIX FOPOAOE M PeMHON CTOK

NONTH NONHOCT O pa3bupaeTcA B MANOBOAHBIE NEPHOA LI,

Boposabopbl WHOUNLTPAWWOHHOTD THNA 38KNAALIBAKITCA B 3THX CNy4YanAx
Bbllie NO TeYeHWI0 PEKW OT OCHOBHLIX NOTpeSHTENef B NPeaenax BOAOHOCHLIX
ropusoHToBR, OBNAQADILMX IHAWTENLHON eMKOCTHO (¢ BonbWKWMW reonoru-
YeCKMMM 3anacamu) . PaccToAHue BOAO3aGOpPOBR OT peKW BbIOMPAETCA TaKum
obpasom, 4Tobbl B Npouecce MX KpaTKoepemeHHOR paboTtel (OT HECKONbLKMX
AHER DO ABYX-TPEX MECAUEE KEMAbLIA FOA MNW TONbKO B 3CYLWAWBLIE Foabi)
ywepb peyHOMy CTOKY OKE38NCA MUHMUMANEHBIM.

OrkauvBaeMble NOA3eMHbIE BOALI cOpPacLIBAlOTCA B PEKY, YBENWYMBAA Tem
CaMblM NOBEPXHOCTHbIA CTOK M YNYYWEA ero CaHWTapHQe cocToRHue. B nocne-
AYHOWWA MHOMOBOAHLIA NEPUOL MOAa OCYULECTBNABTCA BCTECTBEHHOE BOCNONHE-
Hue cpaboTaHHLIX 3aNacoB NOAZeMHLIX BOA 38 CYET NOBEPXHOCTHOMD CTOKA W
BCTECTBEHHOrO NUTaHMA NOA3eMHbIX BOA. Pycno pexu B Pe3yneTaTe CRysuT
ECTECTEeHHLIM BOAONPOBOAOM MEXMAY TaKOre THna sogo3zabopom W noTpebu-
TENAMM .
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YBenuueHMHbIA TaKuM NyTeM NOBEPXHOCTHbIW CTOK PAcNpPeAEnAercA Meway
noTpeBuTeNAMKM HENOCPeACTBEHHO NOBEPXHOCTHBIMKM BOA03860PAMKM MNK Nepe-
XBaTLIBAETCA WHGMWNLTPEAUWMOHHEIMK Boao3abopamu. B nocnepHvem cnyvae 8
Nepuoasl ManoBoabA PACCMATPUBAIOTCA BOIMOXHOCTHM NOMHON cpaboTKH em-
KOCTelt BOAOHOCHLIX MOPU3OHTOBR C NOCNEAYIOLWMM WX ECTECTBEHHBIM WMWK MC-
KYCCTBEHHBIM | C MCNONB30BAHMEM HBMHETATENBHBIX KONOALER) BOCNOMNHEHMeM
B8 MHOrOBOAHbIR nepyod. Takwm oBpasom, NOBEPXHOCTHLIE M NOA3IEMHBLIE BOARI
PACCMaTPUBAIOTCA KaK eaMHaA BOQOHOCHAA CMCTeMa, NoONoNHeMWe KOTOpOW B
PA3NUYHLIE NEpUOALI BREMEHW PerynupyoTcA no Heobxoaumoctn. B nactom-
Lee speMA MMeeTCA AOBONLHO OGWMPHEIA ONLIT WCCNenoBaHKiA B 3ToH obnac
TH, HANPABNEHHLIX HE PA3NMYHBIE ACNEKTLI MCNONLIOBAHWA NOA3EMHBIX BOA M,
B 4Y8CTHOCTW, Ha 0BOCHOBaHME ONTMMansHOro BeiGopa MecT Boaosabopos or

PeKW KaK € TOYKHW 3peHWA NoNy4YeHrWA MakcMManeHOro BOLOOTOOPE NPW MAHH-

ManbHOM yuepbe NOBEPXHOCTHOMY CTOKY, TaKk W C TOMKW 3PEHWA CHIDKEHWA
3aTpaT Ha NopoGHYI0 3KCNNYAaTauMIo NOA3EMHBIX BOA NPU HaWBONbWeR ux IKO-
HOMMMHOCTH, HE W3y4yeHue BOIMOMHBIX NOTEPb PEYHOrO CTOKA 3a CYeT COKpa:
WEeHWA ECTECTEEHHOW Pa3rpy3xu NOA3EMHbIX BOL M NEepPEXBaTa CTOKA B 30He
IKCNNYATAUWM, HE BOSMOXHLIE IKONOrMYECKHe M3MeMeHWA B pycne pexu 3a
cueT cMelleHnA BOA PaanuyHoro cocTasa M 1. A. [44].

Ubsembl CywWwecTeyOWero BOCNONHEHMA NOBEPXHOCTHOrMD CTOMA HA Kam-
NOM yuyacTKe noka Hesenuku (ao 0,5 M /c) . OTMevaeTcA aewesnsHa noaobHo-
ro NyTv pewedwA npobnemMsl BOAOCHADKEHMA, Er0 NOBCEMECTHAA A0CTYNHOCTD,
nerKan BO3MOMHOCTL NO3TAaNHOM Hapawwueadwa sogoorBGopa w paccpefoTo-
YeHue no nnowaau soaochopa, GuicTPOTa BEBOAA B ALHCTEME, OTCYTCTBME Hera
THBHBIX NOCNeACTEWA ANA OKPYXawweh cpedbl, 03A0pOBNEHME peK, addex-
TUBHO@ U MONHOE UCMONL3OBaHWE BOAHLIX PECYPCOB Kaxaoro GacceidHa v BO3-
MOMHOCTE PErYNHPOBAHMA MX MCNONLIOBAHMA BO BPEMENM M B JaBUCHMMOCTH
OT W3MeHeHWA YCNOBMIA BOCMONHEHWA NOBEPXHOCTHBIX M NOAIEMHLIX BOA.

MNoatoMy VKe B GRKalllee BpeMA NNaHWpPYeTcA yBenWdeHWe BOCNONHEHWA
pek B Gonee Wupoxkux MacluTabax, Hanpumep Ao 4 M /c B Bacceline p. Temap
[45] . Bee ato cemperenscTByer 06 onpagaaHHOCTH COBMECTHOMO MCNONL3IORE-
HHWA NOBEPXHOCTHBLIX W NOA3IEMHBIX BOA4, CO3AAHHMA KOMMNEKCHBIX MOAaened
BIAMMOAEACTEMA NOBEPXHOCTHLIX W NOA3EMHeIX BOA, NO3IBONAKIUMX ONPeae-
NUTE ONTUMAaNkEHeIE O6beMbl (POPCUMPORAHHOMO OTHEME NOAIEMHLIX BOA ANA
NOKPLITHA AeUUMTOR B BOMle B MaNDBOAHLIE FOAL! WNK CE30HbI MOAE, BKNKDYaA
nepepacnpeienedMe pecypcoB NOA3eMHLIX BOA W3 CMEXHBIX BOAOCOODHBIX
bacceinos.

¥YNPABNEHHWE PEXHUMOM NOA3IEMHEIX BOA

OnTUMMK3aUMA MCNONB30BAHWA NOA3IEMHBLIX BOA BKNIOYaeT paipaboTky pas-
NUYHBIX NPUEMOB YNPEBNeH A PEKUMOM nod3eMHbix Boa, 0BocHoBaHKe palvo-
HanbHelX HOpPM. IKCNNYaTaUMKM NOA3eMHBIX BOA, PacnpeneneHue Harpy3oK Ha
Pa3NMYHBIE CKBOXWHE!, ODOCHOBaHWE ONTUMANbHBEIX KOHCTPYKUWA sopo2abo-
poB, NO3IBONAI WMWY GOREe NOAHDO UENOMBIOBATE MBI LAECA BOCNONHEHWE 3a-
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nacoe, coOKpaweHWe nnowageid Bogo3a6opoe W OTBOAMMBIX NOA HUX JeMens,
060CHOBAHWE PEUWOHANLHOrO pEKUMa BOAOOTEOPA NO CE30HAM roas, KOMGH-
HWPOBaHWe 3KCNNYaTalMW NOAIEMHBLIX BOA C MX WCKYCCTBEHHBIM NONONHEHM-
BM, d TEKXEe YNpaBNeHWE PEKWMOM BOQOOTOOpa © yYETOM CHEHWA HEraTHe:
HOrO BNWAHWA Pa3nWuHbLIX 0bbeMog BogoOTOOpE Ha OKPYMMEOWYH Ccpeay.
Kak ViKe OTMeYanochk 8billeg, MHTeHCHBEHAAR SHEI"III',I'-E'[-HI.I.HH nog3eMHeIX B0O0
OKa3bIBAET KAK NONOMMUTENbHBIE, TAK M OTDHUATENbHEIE BO3AESACTBMA HA NaHa-
wadTHeie yenoerA. B cer3un ¢ aTuM paspaboTka nyTeld onTMMIaLMM HCNONE30-
BAHWA NOAIEMHBIX BOA W YNPABMNEHWA MX PEKMMOM QOMKHA GasMpoBaThCA,
B KEYeCTBE OAHOrO W3 aNeMeHTOR, HAa NPOrHOIUPOBAHHUN ¥ MUHMUMH3aUWK OTPK-
WaTenbHbIX 3pPexToB BOA00TOOPE HE OKPYMa0 WWIA NasaWwadT,

OaHol w3 ocHOBHBLIX GOPM YNpPasneHuA PEXMMOM W DECYPCEMM NOA3EM-

= Pa W S - = ks o ] =

cOBOM-GODLEDE S MCT oL . i

HOE& BOCNONHEHWE WKW MaraHavpopaHWe NOoA3eMHeIX BOA, KOTOpOE MMeeT

MHOrouenegoe HazHaveHue. MNoMUMO yeenMueHuA 3anacoe NOA3eMHLIX BOL ANA
NOAAEPHaHWA 3a08HHON NPOW3IBOAKMTENLHOCTH BOA03a60POB, WMNW ee yaenuye-

HWA, BOCNONHEHWE NPOBOAWMTCA B UeNAX YAYYW eHWA KaYecTRE NOA3EMHbIX BOA,
ANA 33WMTE! IKCANYETHPYEMLIX FOPW3IOHTOE OT noATOKE HEKOHOWUWOHHbIX
BOA, PerynvpoOBaHMA NOBEPXHOCTHOrMD CTOKA W &ro HENPOAYKTUEHOTO pacxo-

~ pOBAHMA HA WCMapetuse v COXPEHeHMe HEOBXOAWMORA IKONOrieck oW obcTanos-
kK. MEeTodHuKOoM BOCNONHEHMA OBLIYHO CNYXAT NOBEPXHOCTHRIE BoAbl. Haubo-
neeé 4acTo BOCNONHeHWe OCYLWECTBNAETCA B BMAe ceoBoaHON dunbTRAUMKW NO-
BEPXHOCTHRIX BOA Yepe3 cneuwaneHO co3faHHble WHUNETPAUMOHHBIE Bacceit-
Hb!, MHUNLTPAUWOHHBIE TREHWeW, W3 00BOAHBIX KAHANOB, 8 TAKME B Buae
NUMaHHOIrD 3aTONNEHWA TePPUTOPUWIL, peXe — B BUAE NPWHYAUTENLHOMO HarHe
TaHWA B CKBEKWHLI, Cxembl cOOpy™eHuA ANA MCKYCCTBeHHOrD BOCNONHEHMWA,
YCNORHA MOATOTOEKKW BOALT ¥ TpebOBaHWA K Hel, OCOGEHHOCTH THAPOTeoNor-

YeCKHWX MCCNeAOBaHMIH M METOAbI OUeH KM 3aNacOBE NOA3eMHBIX BOA NPV MCKYC-

L 1 L BIMARICEZ S NAR N LY T LS i JHEIOE Bz LEN N P B S ok wln =

wap.] .

B 3agayn vayyveHWA pekuMa nogleMHbIX BOA HA y4aCTHEX UCKYCCTBEHHOMD
BOCNONHEHWA 38NACOE NOAIEMHEIX BOA BXOAAT:

1. Quetika WaMeHyuBoCTH 3DBEKTMBHOCTH HMCKYCCTEEHHOMD BOCNOMNHEH WA
BO BpeEMeHu M O6G0CHOBAHME Mep NO e NOBbIWeHU. JhdeKTUBHOCTL OUEHUBAE-
eTcA No koadhbrUMeHTaM NONe3HOro aeicTenA a, v obwei adibexTHBHOCTH @5
socnonHenwA. Kostduument a, npeactasnAer coBOR OTHOWeHWE pacxoaa
BOAbL!, AONONHWTENEHO NOCTYNaKWER K Boac3abopy, K packoay Bodsbl, 3abwvpa-
eMOl Ha BOCNONHEHKWE, 8 KOIDDUUMEHT O, XaDaKTEPHIYET 40NI0 UCKYCCTEEHHO
hOopMUpPYEMOIA NPOWIBOAMTENEHOCTH B 00Weid NPOMIBOAMTENBHOCTH BOAO-
sabopa.

2. WayveHne npoueccos KOnbMaTaumd ¢MNbTRpylOWEro CNoA, CKOpOCTeR
thOpPMUWPOBaHWA WAWCTOrO CNOA M GMONOrvYecKOW NNeHKW Ha aHe GacceitHa U
WX BNWAHWA HE G UneTPpaUMOHHYH cnocobHocTe BacceitHos, oGocHOBaHWe Nepu-
OAMYHOCTHM YMCTKK Takux BacceliHOB; W3Y4YeHWe CKOpOCTeit 3apacTaHuA GunbT-
POB HArHETATENbHBIX CKEBAMMUH NOA BAWAHWEM duankO-XuMuyeckux v Buono-
rd ecKMX NpoUeccoB M 0BOCHOBaAHMWE NEPUOAUYHOCTH PEMONTA CKBaMMHH,

3. NporHoa kavyecTea oTGMpaeMbIXx BOAO3a60pPOM NOA3EMHbLIX BOA B YCNO-
BMAX WX MCKYCCTEEHHOrND BOCNONHEHWA WM CWCTEMATUYECKWA KOKTpONe 3a 3dr
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theKTUBHOCTBIO OMMCTKW W CAMOOYMLLEMMA WCNONbL3YEMOW ANA BOCNONHEHWA
BOAbI,

4. Onpeneneiuve o606LWEHHBIX FMOPOre0OnNOrMMECKMX NapaMeTpos B YCNo-
BWAX MCKYCCTEEHHOrD BOCMONHEHWA (€ yYeTOM BHOBbL CO30aHHBIX TRaHWY Nnac:
Ta) M NepedleHKa 3anacoe Nog3eMHbIX BOA ¢ YYeTOM UX WCKYCCTBEHHOMO BOC-
nonHeHwA. BuiAnBneHWe BOZMOMHEIX WIMeHEBHWIA FPaHWYHBIX YCNOBMA BO Bpe-
MeHW U NPpEeKAe BCErO CTeneH rapaBnvYeckKoi CBA3ZW NOBEPXHOCTHLIX W NOA-
IeMHBIX BOA — OTDbIBA YPOBHER NOA3eMHbIX BOA OT WHthMNeTpaunoHroro Gac-
ceitHa NPpW ero 3aMnNeHuM W CMeHe NoOANEPTOro pewuma dwnbTpaunM A0MDe-
BAHWEM.

5. OBocHoBaHMe ONTUMANLHLIX PEMUMOB IKCNNYaTauWWd NoA3eMHbIX BOA
HA BOAO3a60ONE C YYETOM ECTECTBEHHOrD M HAPYILEHHOrO MMAPOAMHAM MYECKOro

WilgLer D TOe Bl o=y i® E T n L L

BOA03360PA, YTONHEHWE NPMPOACOXPAHHLIX MEP B NpeAenax 30H CAHUTAPHOW
oxpaHbl Bogolabopa. HexoTopele BO3MOXHbIE cNOCOGbI pelUeHMA Y Ka3aHHbIX
3afay paccMOTPeMbl Bbille, 8 TAIOKE B CePMM CneuuanbHeIX paGoT, NoCBALLEH-
HeIX AaHHOW npobneme.

MEPONPHUATHA NO OXPAHE U PALUMOHANBHOMY MCNONBICBAHWID
NOAIEMHBIX BOA

PaywoHaneH0oe WMCNONLIOBAHWE NOAIEMHbBIX BOA AOMMHO NPeAyCMaTPUBaTL
W CUCTEMY ONpeaened HbIX OXPaHHBIX MEp.

1. MayveHue pexxumMa v pecypcos NOA3EMHbIX BOA KaK CMCTeEMY KOHBDONA
38 COCTORHWEM 3anacos NOA3ZEMHbIX BOA W OCHOBY OGOCHOBAHWA Mep WX oXpa-
Hel. MoMUMO MW3yYeHWA PErWOHANBHBIX 3AKOHOMEPHOCTEW ECTECTBEeHHOro
pexWMa NoA3eMHbIX BOA ANA ONpeaenedvA TOrO (POHA, Ha KOTOPOM Pa3BMBa-
ETCA HapylleHHbIR pexumM, HaBnoAgEHWA 38 PEXWMOM NOA3EMHLIX BOA B Npo-

—HetCe WX IKCNNYATAULMM CNY AT TaKKe OCHOBOW KOHTPONA COOTBETCTBVA Pac-
YETHBIX W haKTHYECKMX IKCNNYATAUWWMOHHLIX 3aNAacCOB NOA3eMHbLIX BOA, COOT-
BETCTEMA KAYECTBA NOA3ZeMHbIX BOA BO BpemeHu TpeGosaHuAm MOCToe Ha
NUTLEBYI0 BOAY, NPOrHO30B pEXUMa NoAzeMHbIX BOA. OHWM ABNAKOTCA Takxe
OCHOBOH ANA BbIPabOTKKM CBOBBPEMEHHBIX MEPONPUATHIA NO OXpaHe Nogiem-
HbiX BOO OT WX WCTOLWEHWA W 3arPA3HEeHMA W OueHKH AduhexTUBHOCTH NPUHA-
ThiX Mep (orpaHv4eHHA MAW paccpenoTodYeHwA BoaooTOOPa, MCKYCETBEHHOMD
BOCMNONHEHWA ONPEAeneHA ONTUMAanNsLHOro peXKUMa BoA00THOPE, YYWTEIBalOW e
ro KaKk pekvm BOCNONHEHWA 3anacoB NoA3eMHBIX BOA, TaK W TpeboBaHUA BO-
aonoTpebnexwa) .

B 3apaun coagaHMbIX ANA NPOW3IBOACTESE TAKWX CTALMOHAPHBIX HabnwgeH uid
CReuManeHelX cy»0 SONMHbLI BXO4WTe HEDMNOAEHMA 38 BOZMOMHBIMW BhILLIEOT-
MEYeHHBIMM WIMeHEHUAMUW B OKDYIKaIOWEH Cpeae W aKTBUIAUMERH PaanMiHBIX
TeXHOr eHHbIX NPOUECccoB, Bbi3biBaeMmelXx BoAOOTOOpom, lMpoueccel BOIAEACT-
BMA BOAOOTDOpa HA 3NeMeHThl NaHawahTa ¥ OKPYMaLWen cpelbl B Lenom
CROMHBI, ManD M3YYeHbl, YacTO Aaneku OT Kpyra sonpocos obbIYHON AeATENb-
HOCTH THOPOTeONoros W NoO3ToOMY TpebyioT 0co00ro BHWMAHWA, AETANBHEIX
KOMMNNEKCHBLIX MCCNEAOBaHMA € NPUBNEYEHWEM CNEUHANWCTOB Pa3NMYHbIX Npo-
thvnei, HAKONNEHWA AAHHLIX COOTBETCTBYIOUMX HAb N eH WA, BCKDBITHUA 28K0-
HOMEDHOCTEH M KONMYECTEEHHbIX CBAZEN B OTMeYeHHEIX ABMEHWAX.
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2. B y1cno oxpaHHeIX Mep BXOAWT HayyHO 0BOCHOBaHHAA CUCTeMa ynpasne
HUA 3KCNNYATAUMOHHBIM DEXMMOM W Pecypcamu NoA3emMHbIX BOA, KOTOPaA
pon#Ha Ba3MpOBaTbCA Ha OXEPAKTENMA0BAHHLIX Bblle KOMNNEKCHLIX NOCTOAH-
HO AGHITEYIOWMX MOoAaenAX OTAENbHbIX BOAoCGOPHLIX GaccedHOB NOAIEMHbLIX
BOg C !'I’LI-E'I'DM BIaWMOCBA3N HﬂEﬁ]KHﬂﬂTHhIK M nog3emMmHelX BOO, 8 TAKKE Ha
CUCTEeME COOPYMEHWA, PerynupyrMX KaK NOBEPXHOCTHbIW CTOK, TaK W MC
KYCCTBeHHO® BOCNONHEHwe 3anacos nopasemHblx sopa. O6napan Takowm cvcTe
MOW, MOMHO HEe TONLKO NPEACKA3aTh BOIMOKHLIE W3IMEHEHMA B PEXMME W
pecypcax NOA3eMHEIX BOJ, KOTOPbLI@ MOryT NPOUIONHTH NPKU PAZNWYHLIX BaPHAH-
Tax--BOAOOTEOPa M M3MEHEHMAX eCTECTERHHOID NUTAHAA. NOBEPXHOCTHLIX. 1
MOA3IeMHbIX BOA BO BpeMedw, HO M nogobpaTe Ha Mogeny ONTuManeHyo top-
MY 3I'EI:11.I'I‘5.FEIT-HLI.HH NOBEPXHOCTHLIX W NOg3eMHbIX BOf B CKNafbiBarWMXCA

YCNOBMAX, 8 TAKKe ONPedenvTs Mepbl NO PerynMPaBaH M0 BOSHLIX PecypPCos,
HanNpUMep No coKpauedwo Boa00T6OPA, YCHNEHMIO UCKYCCTBEHHOMO BOCNONHE-
HHMA 33NacOB NOA3eMHBIX BOAO M T. M. TEKHM GEPHMM, 33 M3IY4EHWEM ¥ NPpOr-
HO30M PEKWMAa NOA3EMHbLIX BOA Hew3bemHO AONKHO CNEA0BATL YNpAaBNeHwue
PEKUMOM WM PecypPCcamMu NOA3eMHbLIX BOL.

Mpu onpeaeneHny hopM KOMNNEKCHOro OCBOEHMA BOAHLIX PeCypcoB B

_ uenom M pecypcOB NOA3IeMHeIX BOA B YACTHOCTH HEOGXOOMMO YNOMAHYIs M
Takwue (hOPMBI PAULMOHENBHOTO MCNONB30BAHWA NOA3EMHBIX BOA, KAK KOMG UHU-
pOBaHWe LWAXTHOro BOACOTNWBA ¥ BOJOCHaDMeHWA, ApeHaka NoOATONNAeMbIX
MMM 38CONAEMLIX 3éMenb ¢ BOAOCHAGMEHWEM M MCNONbL3OBAHHEM NOAIEMHBIX
BOA HAa OpOWeHWe, NOBTOPHOE WCNONLIOBAHWE APEHEKHLIX OPOCHTENEHLIX M
BOZBPATHBIX BOA.

3. PaumoHanuaauMa_»cnonbaoBaHuWA NOA3eMHeIX BOA TReDyeT ycoBepLUeHCT-

_ _BOBaHMA_BOAHOID 33KOHOLATENLCTEA B CTPaHe 8 4acTu DOnee CTPOrod perna-.
MeHTaU WK HCNONBIOEAHKWA NoA3EMHBIX BOA ANA HENWTLERLIX Wened, bonee cTpoO-
rol OpraHW3auM¥ CUCTEMBI KOHMTPONA 33 WCNONL3OBAHWEM NOA3IEMHBLIX BOA,

NpoBeAeH MEM KOMNNEKCHBIX HABNAEHWA 28 PEXKMMOM KONWMYeCTBa M KayecT-
Ba NOA3eMHbIX BOJ B PAAOHAX MX 3IKCANYaTauMuv, NOIBONALWMX YTONHATD IKC-
NAYaTaluMoHHbIe 3aNackl NOA3EMHLIX BOA NO ONBITY IKcnnyaTtaume. Heobxogw-
Mbl LUMPOKKWE WCCNELOBAHWA NO M3YYEHWID HEraTWBHLIX NOCNEACTBUN, Bbi3bIBa-
eMbIX IKCNAyaTalven nOA3eMHbLIX BOJS, MCKNHOYEHMO HEPauMOHansHOro we-
Nonk30BaHMA NOAZEMHBIX BOJ B Buae chpacklBaeMelx B pexy WAaxTHeIX BOA,
Gecnone3Ho CAMOWINUBAIWMX CKBAXKMH, HE NepeBefeHHbIX Ha KPaHOBLIA pe-
M, W Bee 3T0 Tpebyer Gonee CTPOroOro KOHTPONA ¥ OTBETCTEeHHOCTH. Heob-
XOAWMO NOBLICMTE OTBETCTBEHMHOCTL 3a Gonee cTporoe ebinONHexwe Tpeboma-
Huit TK3 no ycnoewAaM 3KCRNyatauMy NOAIEMHBLIX BOAQ U OXPaHHbIM Mepo-
NpUATMAM, B 4acTHOCTKM, 30MbI CaHMTAPHONW OXPaHbl, ONpefenAeMble B panoHe
B0A03a60pOB, AOMKHLI He TONBKO yCTAHABNWBATLCA, HO W cTPOro cobnwaare-
cA, HeoGxoawmo pPelluTh BONPOCH! CO3MAHWA FUAPOTeONOrHYEcKUX 3anoBeg-
HWUKOB, B KOTOpbIX MO Gkl GbITh COXPaHEH eCTeCcTBeHHbIA PeXUM NOA3IEMHbIX
BOJ KaK 3TanoH AnA ByaywmX coONnoCTaBNeHWA M OUEHOK BOAMOMHBIX MCKYCCT-
BeHHbIX HaPyLWeHMA B PEKMME NOA3EMHbIX BOA, 4TO WMeeT BonblOe HaydYHoe
W NPAKTHYECKO® 3HaYeHMe KAK W BCEe BONPOCHI, CBA3aHHBIE ¢ OXPaHOR OKPyWa-
MILEN Cpeabl.

196



CNHUCOK NATEPATYPBI

_——y — - ] Ca— -

1. Buwdemarn H.H., Azgun f.C. OueHKa IKCNNYETAUHOHHBIX 38NACOE NOAIEMHBIX
soa. M., Haapa, 1970,

2. Bovessp .M., Manwuw H.H., Opadoeckan A.E. 381MTa NOAIEMHBIX BOL OT 3ar-
pAadenwA. M., Heapa, 1979.

3 bovesap @M., Opadoacwen A E. MTwaporeonorwyeckue 0coBeHHOCTH J8WMTE NOA-
3emMHbIX BOA ¥ BoAo3abopoa oT sarpAasexua. M., Heapa, 1972,

4. bopescxud 5.B., Casmcownoe B.I., Azeun f1.C. MeToguka OnpeasnaHua napamer-
pOB BOAOHOCHBIX FOPWIOHTOB NO ABHHBIM OTHKavex. M., Heapa, 1979,

5. Bopeacxuil B.8., Xopduwadrnen M.A., Azaun J1.C. Paseears U oueH

K8 IKCNNyaTa-
gk A

M., Heapa, 1976.

6. bopescwkud 5.B., Azeux JI.C. MeToAWYECKWE PEKOMEHABUMK NO NEPCNEKTHRHOM
OUEHKE IKCNNYATAUWOHHLIX 33N3COB NOA3EMHLIX BOA B cnalondyuerHe X paikonax (e oc
HoBHoM no xateropuw C, ). M., BCEMMHIED, 1971.

1. Meauv MK Teopun w NPaKTHKE NPHMEHEHMA MOLENMPOBAHMA B rMAPOrE0NOrvH.
M., Heapa, 1980.

8. Fudpozeonozus CCCP. T.3. Newwwrpancksn, Mewxoeckan w Hoeropoackan of-
n A

9. Mudpoduramuveckue m GMINKD-XMMHMECKHE CBORCTEA ropHeix nopoa [ H.H. Be-
purun, C.B. Bacunees, B.C. Capwwean, B.C. Wepxyxos. M., Heapa, 1977.

10, MonsdBepz B.M. [naporeonoruyeckHe NPOrHolsl KaYacTEa NOAIEMHBIX BOA HA
soao’abopax. M., Heapa, 1976.

11. JoobBroxed H.H., Aiaun J1.C.., Bopeacxuid 5.8, QueHKs 3anaCoB NOOIEMHBIX
e80a. Kwes, Bucwan wrona, 1982,

12. Enuxoe .M. 06 egmHon METEMETHYECKONR MOAENW PEYHOro cToKA. — BogHwe
pecypckl, 1978, N°6, c. 60-78.

13. Jewyep H.C., Muorwuxos H.H., Azeuw J1LC. O nepcnaxkTveax WCnRONsI0BEHHR
NoA3sMHeI X BOA — Boaxeie pecypce, 1970, N 2, e, 76—82.
14. 3norvux B.A. MeTols pacyers Geperonsix Bog03aB0pOE NOAIEMHBI X BOA © QUEH-

MO MX BNWAKWA HA BOOHbLIA PEMMM BOACEMOE W BOAOTOKOB. ABTOpSd, KEHA. AWC. M.,
BCEMrMHIEQ, 1979.

15. HHCTpyryuA nNo npHmeHeno KnaccupuKaumy IKCNNYATEUMOHHEIX 38NAcO8 Noa-
FeMHBIX BOA K MECTOPOXAEHWAM npecHuix aoa. M., BHIMC, 1978,

16. Hcnonesosswue w oxpana noazemueix son. OcHoBel ruaporecnoryk | MNoa pea.
H.A. Mapunosa w E.B. MNuunexepa. T.5. OcHoBbl ruaporeonoruu. HosocwBupok, He-
yra, 1983,

17. Kucenea M.A. Hayuenwe 6anancs nOAIEMHLIX BOS B CNOWCTLIX TONWIEX NO PEWHM-
HbiM gamesim. M., Heapa, 1975.

18. Koeaneecxud B.C. MMoronerHue KoneGaHwh ypOBH & NOSIEMHBIX BOA W NOAIEM-
Horo croxa. M., Haywa, 1976,

19. Kosaneocrxuld B.C. MHOrONETHAR WIMEHYHBOCTE PECYPCOB NOAIEMHBIX BOA. M.,
Haywka, 1983,

20. Koeaneacwxuld B.C. OcHOBLI NPOrHO30E ECTECTBEHHOrD PEKMME NOAIEMHLIX BOA.
M.. CTpoiivanaT, 1974,

21. Kosaneackud B.C. YcnoBwA GOPMUPOBEHHA W NPOrHO3bI ECTECTBEHHOTO PEWHME
noAIeMHLIx Bog. M., Hegpa, 1973

22, Kononnaryea A.A., Cermenoe CM. Hayuenne, nporHos v KEPTUPOBEHME DEXHME
nogIeMMesx Bog. M., Hegpa, 1979.

23 Kovonnanyes A-A;, - Cerrerroa C-M. TIporros W KEPTHPOBERHE ERAME TOAIEM-
meix eod. M., Heapa, 1974,

24. Koxonnanyea A.A., Apyess-NMonoga E.H. DcenaHre NOBERNXHOCTH 38MNK B CBAIH

T CTNOHWRBHWEM yPOBHA NoAJeMHLIX oA M., BWIMC, 19873,

197



26. fMexos A.B. MogenvpoBanHe KEPCTOBOrO NPoUBCCE. — MHMeHepHaR regnorka,
1981, W 1, c. 31--37.

26. MeroduvecKkue pexoMEHABUHM NO FHMAPOreOnorHYecKHM MCCNEAOBAHMAM W NPOT-
HO3EM ANA KOHTPONA 38 OXpaHol noglemusx soa/Cocraswrens B.M. ToneaGepr. M.,
BCEFMHIED, 1980.

27. Merpduysckue peKOMEHAMMKA NO KOHTPOMKD 38 OXPEHOH noAleMHbx sod. M.,
BCEMMHIED, 1976.

28. Munkun EJT. B3aWMOCBAZE NOAIEMHEIX W NOBEDXHOCTHBIX BOA W 88 3H M EHHE NPW
PRLBHMH HEKOTOPLIX FHAPOr80NOrHYECKMX BOAOXOIARCTBAMHEIX 3aam. M., CTpoiwkanar,
1873,

29. Muporenwo B.A., Pymbivuy B.F., Yusea B.K, Oxpamna nog3enMHbix BOA B rOpHOA0-
By paRonax. M., Heapa, 1880.

30, Muponenro B.A., Wecraxoa B.M. TeopuA W MaTOabl HHTEDNPETAUHM ONbITHO-
Eh'hr'lh'l‘pﬂuhnﬂl-lhm p:ﬁar M., Ha.u.pa,. IE?E

NOBWA NUTEHMA NOSIEMHMHEIX MAIE n. Elnl:'l'EHHn_. B.C. 'I{nnanam':l-mﬁ MK MipHﬂlKuHa
W Ap. Boaueie pecypesl, 1980, N* 1, c. 116—170.

32. Oyerra wiMeHeHvid THADOTSONOTHYBCKMX YCNOBME NOA BNWAHHEM NPOMIBOACT-
seHHOR aeATensnocTu/Moa pea. B.M. ®omuua. M., Heapa, 1978.

33. Mnorwuxos H.HM., Moormuroe H.A., Couvgs K.H. Maporecnordwieckye oCHOBI
HCKYCCTBRHHOMD BOCNONHEHWA 3anetose noAdémHbix sod. M., Heapa, 1878,

34. Nnorvuxoa H.M., Mnorsuxos H.A., Coves K.M, OueHka 3enacos Noa3eMHBIX
BOA C WCKYCCTBEHHBIM WX socnonHevem. M., Heapa, 1976.

35, Nporvuxoe H. 4. 3xcnnyaTaywoHHen palaeaKa noaseMHeix Boa. M., Hegpa, 1973.

36. MpoeHod kavecTEA NOQ3EMHEIX BOA B CBAIM C X OXPEHOM OT 3arpranesun/ . 1. Two-
noHose, M.A. Nantenees, T.U. NManreneese w gp. M., Hayka, 1978.

37. PezuowansHan oyerka pecypcos nogdemusix sog. M., Haywa, 1975,

38. Camcoroe B.I., Junsbepiuredn B.M., Eypdarxoea 0.1, Onpegeneive rngporeo-
norHYyeckKW® napaMeTpos npH 3pdexKTHBHOR HEOAHOPOAHOCTH BOAOHOCHRIX MOPHIOHTOE.
OHTHW BU3MC. Ixcnpecc-nudopmaunn. 1972, N 4.

39. @ponoa HM. MwaporeoTepmun. M., Hegpa, 1976.

40 ilecrarcoa B.M. - MeToan e wHTEDNpETALWH ONBITHO-DUNBTPAUWOHNEIX Habmoge——
Hui. Haa-ao MIY, 1982,
41. Ulrevzenoe E.C. O BnMAHKK IKCNNYATAUMKH K BEDXHSPCKOro S0A0HOCHOMD ro-
T PWIOATHE AE CEACMAYHOCTE KpeiMa. — BogHele pecypcel, 1980, N* 2, & 57—65,
42. Azeun F1.C. LocromepHOCTE rHAPOrEONOrHYeCKHx NPOrHOI0E NPH OLEH Ke 3KC-
nNyaTaUMOHHeIX 38n8coe NnoalemMueix sod. M., BCEFMHIED, 1871,
43. Freeze R.N. Role of subsurface flow in generating surfece runoff, Water Resour-
ces Res., 1972, vol. B, N 3, p. 609-623,
44, Groundwater studies. UNESCO, Paris, 1972,
45. Memoires of 1AH, Birmingham congr., 1977, vol. X, p. 1
46. Methods and Instrumetation for the investigation of groundwatsr systems. 1983,
Netherlands, Int. Symp. 1AH, TNO.
47. Memoires of |1AH, Vilnlus congress, Papers, 1979, vol. XV, Part 1.
48. Mermoires Prague congress [AH, vol. XV, Part I, 11, 111, Proceedings, 1982,




OFNABNEHKE

e —— e — i e e, * i = g — e . [e——— 8 g e p———— o — —

C.

BERERE 5« 5 0 T e R T R e R R R e d o D |

Mnasa 1. Uenw w 388894 HIYYEHMA pENKMAE NOOIEMHBIN BOA B CEAIM C MX MC-

NONBIOBEEHKEN ANA BOAOCHEGWEBHMA , . . + « « « + + & = w0 e e A e g 7
Japayw avanwuaa padHMa noOgdeMHBX BOO NPY ParOHANbHBIX OLUBHKaX
APOrHOIHLIX 3KCNNYETAUMOHHEBIX, 38NECOE NOAYEMHLIX BOA - » « « « 4 & « & 7
Jaasum MIYYEHWA peMMME NOAIEMHBIX BOA HE NOWCKOBO-PalBEAOYHOR
CTAAMM WabICKBHWA B pedoHax BodosalopoB . « « « ¢ o o ¢ o s s o4 s s 5 o 9
Japsim HiyYeHWR paxHMa NoO3eMHRIX BOA Ha CTAOMM WX IKCNNYETE
[T | R M i op g 10
HOW NOAIEMHbIX m:m or HETW.I.EHI'IFI M Ill‘pHIHH-IHH N e % 14

Fnage 2. OcoBeHHocTn GOPMUPOBAHKMA IKCANYATAUMOHK X JENSC0A NOAIEM-

HbIX BOA W NPpUHUMNLI pasMelledian HaBnoaaTensHoNW CETH B PaInUYHLIX NP

POAHLIN YEADBMAX - « « o ¢ 4 0 0 ¢ % 0 0 0 5 8 % 8 0 8 0 B 8 B o8 o8 4 8 ¥ PR T 15
TunuaauwA HabnwasrenbHOW CETHM W NpMHUWNnbl BwiGopa obkexTa Hab-
MOBEHMA . . & ¢ o . ot o s b e s v n e s s s h s e h e s e s s e e e e e 15
OcobBeNHOCTH PaIMELLEHKA Haﬁnwmﬂhunﬂ CETH B paINWYHLIX NPHPOA-

HAX YETOBHAX & v 5 5 o o s % 5k s i 5 o 4 18
Boaoaalope! B apreamanckux Gaccefnax n.nu‘rclmpuu-mnrn THNE « « o v = » 18
Boaosabope 8 BaccefiHax MeMropHsIX BNAAMH, HE NPEAropHeIX Wnefidax

M KOHYCAX BBIHOCE . . - . o . o« o TR AR E e T 5
BoposaBopel 8 peMHLIX AONKHAX . . . . . . . i : i 28
BoaoasGopekl 8 peafoHax 1aHAPOBLIX M :Immnmrnnuunnhuhm puﬂ.ﬂnu . a6
Boaclabopel 8 MeCTOpOMASHUAX NECYaHbIX MACCHBOB NYCTeIHE W NONy-

PEVOTRIHE o & 5 iiov s bomik s R A Rt o e LN e v A 38
BomoaaGopel 8 pafipHax pasEMTHA TPELWMHHO-KBDCTOBLIX BOAL OrpaHH-

HEHHBI X CTRY KTY D W NOKANHIOBaAHHEI X BodocBopHerx Gatcenmoe . . . - ., a9
Boaozabopel 8 0BNacTH pasenTHA MHOrONETHEMEDINLIX NOPOA « « « « . 44
OcofieHHocT pasmeweHuA HabnonarensHod caTu Ha CTagMAX mmapu-

TERLHOA W AeTanbHON pafBeaKm . . . . . . . . . . . . WoNoW M W oE W a N e E 45
FPaiMeuieHne ONOPHOH pervoHan bHOR Hnﬁnm.ﬂ.ﬂ‘mnbnuﬁ cam ......... 47

Fraga 3. OcoGennocTv npowasoacTEa W NepBuiHoih ofpaboTku pelynkraton

HabnwoaeHni 38 PEXHMOM NOAIEMHBIX BOA B CEASKM C MX IKCNAYETaUWER . . . . 50
Wayyenme ruaAPOAHHAMUNECKOND DEMMUME NOAZEMHLIX BOM. « « -« « « « ¢ o 51
WayyaHwe raporaoTepMHMeCHKOTO DERMME. « &« + s o o o o v 8 o s o s o s 57
HayyeHne raaporeoXMMmMYeckoro DEMAME . . . . .« o . o v o v o s s o o n - 64
HabnoaeHmuR 38 OKPYRB0WER CPBADA- « « « « o v & & w0 4 4 5 0 0 s o s . &9
HafinigaHuA 18 TEXHWYBCKWM COCTOAHWeM HalnoaaTenkHof CeTH ¥ BoJD-

JaBopHeIX COOpYMEHHRA . Bl G LN i B o R e om0k 7
Ob6opyaoBaHue f:unaw:nu ] Tpaﬁnuﬂuﬂ. npeasABNAeMBIE K npulopam

AnA NpOuwIBoAcTEA HASMOOEHWA . . .« .« . . . ; BEh g O R 75
MOHKUTOPKHKI COCTOAHMA NOGIEMHBIX BOQ B CBAIM C MX anmn?ﬂmaﬁ . 17

Frasa 4. Metoas! aHanm3a pesuma NOL3SMHEIX BOA NPU NOMCKODO-PEIBEA0Y-

Hbix paboTax W PErMOHANbHBIX OUBHKAX IKCMNYETAUMOHHEIX 38NacoB Noa3eM-

HBlX BOA . « « -« v s+ s & e R A R e 80
Yuer wonebaHuil ypOBMER NOAIEMHBIX BOA ANA ONPEAEneHWA PECYETHEIX
MOWHOCT el M NUTAHWA BOAOHOCHOND FOPHICHTE: « . . « « « = . - . . . B0
Cnocofisl HEDEWMBEHKMA KOPOTKMX pPAADE HaGNIOAEHMA W nnpamnauun
No_HAM pACYETHRIX Mpmmcfjﬁ__mpmum_.n_mnnmn-mnnﬂauuﬁ
YPOBHEH NOQIAMHEIX BOA . T T T R S % R : ga
OueHKa u yuer MHnr‘unﬂrHHI TpeEHAOE npu BeIGOpe pACYETHLIX napaMer-
poB W oOnpefensHM NKTAHWA NOLISMHLIY Bog 45

199



Hiyverne W yYeT BHYTPWIOAOBRIX OCOGEBHHOCTER DOXWME NOAIEMHBIX

BOR - s = 6 5 5 & 5 8% 5 & 5 & = § 8 5 A & @ ' T AT R A A AR A R A 1
“EﬁﬂEﬂDEIHHI M yHeT i'H:H:ilHTHHH ummmuﬁ Hﬂﬂﬂlﬁﬂﬁili M MHOMG- =
BOAHBIK MEPHOBOB « « + « + + « « « : 105
Oyeira BCTeCTEEHHOMD NUTAHKWA Imer.:rnm“mx pnwnmﬂl nunuum-m

BOR . 5 o 2 4 ¢ 2 8 6 + & % # 5 8 % & % 5 4 0 3 F B % 4 & & B @ 8 £ W B oE s E & moE g E 117
Duenxa run,pnrannwnunm nmamafpnn no pauHeiM HebnooeHui 38

PEMUMOM NOATEMMHBIX RO . A R R R W 125
OueHKa rnapPaRNHYECKOro mmumanm.m DYCNOBLIX OTNOMEHME NO A8M-

HbIM HEBNHOABHWA 38 DEKHMOM NOATEMHBIX BOA. + « « ¢ = ¢ + s o s o s v 5 s 133
Mporvos waseserua wHGUNETPAUWOHHOMD THTEHHA NOAIENMHEIX BOA NOA

BAWAHMWEM W IKCMAYATAUMME - « = « « 5 = o« = 2 4 a0 = = & & &8 & o & TR 135

Cnasa 5. MeToasl BHANWIE DEMMMA NOAIEMHLIX BOA B 30HEX BNWAHKMA BOAD-

— Aabopos . - . . . P e T T o P e T
Onpegensive rrApOTEONOrWYECKWX NADBMBETPOB NO ONBITY 3KcNnya I
WO 5 in a0 o e O o kD 3 o . A ot 0 0 Ry W K A 139
YTouneHue rpaHWvHbiX YCROBUA W uﬂuuuumu HopMAPOBEHMA IBNBCOB
MOOTEMHBIX BOM- « « - ¢ = o ¢ s 0 = s & » O R i DR TR (R 180
MasmeHeHME NABHOBLIX FPDEHHWL PNACTA . - « = « « « = « & e R P 185
Mayugnwe WIMaHYHBOCTH BOCNONHAHMA 3ANECOA NOAJEMHBX BOA . . . . . - 156
"pﬂl‘l‘lﬂl e bR L ?NHHH H YTOMHEHHME IKCARY AT ALWOHHBIX ISNAECOE MOa-
FiraHbiE BOA . . . . 1
HeconegoasHua npuruu: KEYECTEA NOAIEMHLIX BOA . i e ;53
OGofuenmne AAMMEIX DEMHMHEIX HBEMOgeHWA 8 naﬁnnm mm:aﬁnmu a7 168

mama 6. BnwAnKe 3KennyaTauw NOAIEMHLIX BOA M FHAPOrednorWiecKyd ob-

CTEHOBKY A OKPYHOFRWYRD CO8AY . « « « &« 2 "0 o 5 2 2 ¢ 2 0 5 2 & = 4 o WA 173
HMameHeHHA BIAWMOCEBAIH BOAOHOCHLIX FOPHAOHTOB, DEXMME W ﬁﬂnaHEE
MOAYBMHBIX BOA » + v v s s v s a s et s snmu s tenssns o nnas 173
Hamenenwe HHHP-WHE‘H NOBOPXHOCTHEIX W ROOIEMMHEIX BOR - « « & & — 175
Mpocapku 3EMHOR NOBBPXHOCTH . .« . .+« o o = o+ 2 4 =+ IR 176
AKTHBEHIBUWA KBPCTORO-CY(DDOTHOHHEIX NPOUBCCOR « « = o » v o = 4« = o« 178
JKonoruyecKme NocneacTanA sopooTBopa . “w T 182
BnuAHWe KPYNHEIX BOAOXOIARCTBEHHEIX Mg’.‘nﬂ_pﬂnrni Ha pit:vpnm noa-
FEMHBIE BOA « & s 5 5 5 5 & & s Vool o BB R R B e e R AR e i 183
HexoTopeie Apyrue anas nnmnm urﬁnpu MOAIEMHLIX BOA HB DKPYXE-

I'IH.H'H'H!' COBAY .« « = « &« o s 2 = o O T I TR T TR N 5 o i -la*

Fnasa 7. Bonpoce oxpaisl v pmnnﬂﬂnwnr-u HCNONLI0 BAHMA nnmumm BOg . 186
OCHOBMGIE FIOMATIN & 4 o as 5sa & 5o w0 & & s e ® sm b & sk e e s 186
Hﬂmmaum M KOHTPONL 38 COCTOAHMEM WCNONLIOBAHMA MO AEMHEL X
: a7 e TR R R 189
#nmu uuunnumurn HCMNONL3OREHKA NOBEPXHOCTHRIX W NOAIEMHbIX
- . [ &I R Rk R R S T T AL e YT s T R e " 191
Ynpannenue PEMWMOM NOATEMHBIX BOM. « « « « « = o o+ o 8 o s 8 + 8 5 5 5 8 193
MeponpHATHA NO OXPEHE H PEUHOHENLHOMY HCNONBIOBEHWIC NOAIEMHLIX
BOR s v & 5% 54 80 @ R R R T T L T e R R R B e TE 195

CRMCOK NATEPATYPBE + « o+ v v s v v v v v w oo ns R 197




