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B KuHre #3A0Mensl COBpEMeHHLE MeToAn HechenoBanull poaHnX Gajnaucos peu-
HuX Gaccefinon 3a paajanuusie HuTEepEanpl Bpement., PaceMmoTpest ocofeHHOCTH B3al-
MOCBAAIN 3MeMenToR BodHoro Oanadca, AaHL peKOMeHIAUHH MO OUCHKE OTACABHLIX
ACMEHTOB BOAHOro OGananca peudnly BOAOCOOPOB, HAXOAAWIHXCA § PAIIHYHLIX (pH-
anko-reorpadmueckux yeaopunx, [TpHeelensl pacyeTHLIC 3aBHCHMOCTH ANA onpeaede-
HHA SJEMEHTOB BAAroOGMEHA M MIIOMMEHH METOAL OWEHKH MOFpPemHocTeld OTASARIEIX
KOMIOHEHTOB W BOJAHOro Gananca B UEJOM.

Ilpeauasnavena A0A WHPOKOro Kpyra COEUHANHCTOR FHAPOAOFOR, 3aHEMAalo-
UIHXCA HCCACAODAHHAME BOAHOro DajnaHca peMHEX BOJOCOOPOB, & TaKmKe AAA CTY-
ACHTOB THAPOMETEOPOJOTHUCCKOrD NpodHaR, HIYUAOUIHX KYpe BOAHOOANANCOBDIX

Hee e 108 anHil.

In the book by V. 1. Babkin, V. 5. Vuglinsky “"';\.:MET hal_am:e of river basins
up-to-date methods for studying water balances of river basins for different time
intervals are described. The peculiarities of interrelations between water balance
components are considered; recommendations on the evaluation of individual waltcr
balance components of river basins in various physiography are made. DEE[TEI]
dependences are given for determining water exchange components; methods lor
the evaluation of errors in individual components and water balance as a whole

are presented.
l']I'he book is intended for hydrologists, reclamators and geohydrologists.
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OT PELAKTOPA

Onnum n3 HanGodee BaMHBIX OOGBLEKTOB H3YUEHHA FHAPOJOTHYE-
CKOH HayKH ABIAIOTCA peuHble GacceitHtl B (GOPMHPYIOWLHICH B HHX
CTOK, KOTOPBIH CJAYIKHT OCHOBHBIM HCTOMHHKOM BOAHEIX pecypcos. Ko-
PEHHOE OTJIHYHE PEYHOrO CTOKA OT JAPYrHX BHAOB MPHPOAHBIX pecyp-
COB 3aKJKOYAeTCA B HENPEpLIBHOM €ro BO30GHOBJAEHHH B NpoOLEcce
KPYroBopora Boibl Ha 3emJje, BOLoOOMeHa MeXAY CYLIell H OKeaHoM.
ITO C03/1aeT BO3MOMKHOCTH HEOJAHOKPATHOIO €ro HCNoJb3oBanns, He
YAHBHTEALHO, UTO H3YUECHHIO CTOKA H3JaBHa yaeasercsa GoJblloe BHH-
MaHHe.

B peayabrate MHOroJeTHHX HCCHeNOBAHKII CO3LAHO LENOCTHOR yue-
HHE O PEYHOM CTOKe, OCHOBY KOTOPOro COCTaBJIAET MeXaHH3M CTeKa-
HHS arMoc(epHBlX OcaJlkoB, BHIMAMAIOUINX Ha nosepxuHocTs Gacceiina,
i €ro 3aBHCHMOCTh OT KJAMMATHYECKHX W JPYrHX NPHPOAHBIX (akTo-
poB. B nocneanee Bpems, oinako, BO3POCUIHE B HAPOAHOM XO3AHCTBE
NOTPEGHOCTH B BOJAE, HAMETHBLIEECH HCTOUIEHHE BOAHBIX pPecypcon
MOCTYHHAN CTHMYJIOM U1 Pa3BUTHA GoJlee WIHPOKOro NoAXoAa K Hay-
HEHHIO PEYHOro CTOKa: PacCMOTPEHHID €ro KAK OJHOro H3 3JeMeHTOB
BOAHOrO OajsaHca B TECHOH CBA3H C KAMMATOM H JanawadroMm. 1o
B CBOIO. ovepelb noTpebOBaJO H3YUEHHS BCEro TIHAPOJOrHUECKOro
LHKJIa, coBeplIalolleroca B peyHoMm Gacceilne, BKJIOYAn H3IMeHEHHe BO
BPEMEHH W MPOCTpPaHCTBE aTMoOC(epHBIX OCAJKOB, HCHApPenis ¢ Mo-
BEPXHOCTH peuHoro Gacceiina, HHOHALTPALHH BOAB B NMOYBY W AHHA-
MHKH BJart B NOYBEHHO-TPYHTOBON ToJlILe,

Hayunyio ocnoBy Takoro noixoja K H3YYEHHIO FHAPOJOrHYECKHX
ABJEHHII H NPOLECCOB COCTABIACT, KAK H3BECTHO, YPABHCHHE BOAHOLO
Oananca, Hexoisiuee H3 BeeoblIero 3akoHa COXpaHeHHsi MATEPHH H
JHEPrHH, PElIeHHEe KOTOPOro MO3BOJSET OLUEHHTh COOTHOLICHHE M B3af-
MOCBA3hL OTAC/LHBIX KOMIOHEHTOB THAPOJOTHYECKOrO LUHKJA B PedHOM
Gacceitne. Hayuenne sognoro Gananca peunoro GacceiiHa B Taxkoil 1in-
POKOIT MOCTAHOBKE TECHO CBA3BIBAET IH/POJOTHIO CYIIH B €e COBpeMeH-
HOH HECKOJIbKO CY2KeHHOH TPaKkTOBKe (MOBEPXHOCTHBIE BOABI) rHApO-
reoJorHeii (Mmoj3eMHsle BOABL), MereopoJorneit (armochepubie Bojbl)
H reorpaduelt (okpymawmas cpeira), ABIAACH BaKHBIM WAaroM Ha
MYTH NPaKTHYECKOH peaJH3alin Hiell OCHOBONOJIOMKHHKA COBETCKOI
refgponornyeckon Hayku B, I'. Ioymkopa o eanHeTBe npupoaneix Boj
H HX CBASH ¢ reorpaguueckoil cpeioil,

[Tepexox ot Hayyenus coGCTREHHO CTOKAa KAK CAMOCTOATEJNbHOrO
NPHPOAHOro mpouecca K H3YUEHHIO BCEro KpPYroBOpOTa BOABI B peyHoM
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facceliHe BBI3BAH Npexae BCero HeoOXOAHMOCTLIO JAagbHeilllero co-
BepLUCHCTBOBAHHA METOL0B THAPOJOrHYECKHX pacdyeToB H NPOrHO30B
CTOKA, KOTOpbie paspabarelBaldHch A0 CHX MOP NPeHMMYILECTBEHHO HA
sMmipHueckoil ocuose, MoOULHBIM CTHMYJOM JJI8 pa3BUTHA BoAHoGa-
JAHCOBBRIX HCCJeloBaHHI SBHJIOCh TAKME BO3pacraiollee BO3JIeACTBHE
Ha peHM | CTOK AHTPONOreHHbX (hakToOpOB — co3faHHe BOLOXPAHH-
JHIL, WHPOKOE HCMOJAL30BAHHE CTOKA Ha opoliedue, obBoAHeHHe, BO-
nocuabikenne, pacnaiuka, AarpoTexHuyeckue, JECOMeJIHOPATHBHBIE H
ApYrie MeponpHATHA,— KOTOpbBie NPHBOAAT HEPEAKO K KadecTBeHHOMY
H KOJHYECTBEHHOMY HCTOLMEHHIO PecypcoB pPeHHOro Croka.

Merox pogsoro Gajaxca, B CYLLHOCTH, ABJSETCH eIHHCTBEHHO HAa-
LedHbiM MeTO[OM, ¢ MOMOLLbI} KOTOPOro Momer OblTh JaHa Hay4HO
oGocHOBAHHAN OUEHKA M MPOTHO3 MOCJACACTBHI BJAHAHHA X03AHCTBEH-
HOM JAefATeJLHOCTH B peunoM OGacceiiHe Ha pPeHM CTOKA W H3MeHeHHe
ero pecypcon. Bumecre ¢ teM 3TOT METOA MOMOTAET PEUIHTh W APYryio,
oOpaTHYIO 3a1auy: OLUCHHTL H3MEHeHHe OKpYyHalolleil cpelbl B pesyib-
TaTe aHTponoredHoro npeobpasoanus BoAHoro Gajanca pey”oro Gac-
cefina, BoanoGanancoswii Meroj, TakuM o0pasoM, OTKPLIBAET MNPHH-
MHITHANLHO HOBbLIE BO3MOMKHOCTH TIHAPOJOrHH, B 4acTHOCTH, 3abaaro-
BpeMeHHOe MnpefBHjeHHe (NPOrHO3) aHTPONOréHHBLIX BO3AGHCTBHA Ha
BOOHBIA peKHM M OKpy#alyw cpeiy (He nocje TOro, Kak Té HJH
HHBIE XO3AHCTBEHHBIE MEPONPHATHA OCYLLECTBJEHbl, KAK 3TO HMEer
MECTO ceiiuac, a B Mpouecce HX NMPOCKTHPOBAHNA).

[TpeoGpazosanne poauoro Gananca peyHblx OaccefiHOB He MOMKeT
He cKasuBaThCAd Ha pexuMe n GajnaHce BHYTpeHHHX pojoemor (Kac-
nHicKkoe 1 Apanbckoe MoOpa M Ap.), KOHTHHeHTOB, MupoBOro okeasa.
10 O3HayaeT, 4TO H3yYeéHHE¢ Kpyropopora B peuHoMm OacceHHe ABJA-
ETCA HaYa/bHLIM 3BEHOM PErdHoHaJbHOro, KOHTHHEHTAaJLHOrO H MHPO-
BOI'O BOAHOrO H BOAOXO3filcTBEHHOrO GajancoB,

Mertoa Boanoro OGananca, KOHeYHO, caM mo c¢ebe me HoB. KeropudA
ero HacuuThiBaetT He oAHy coTHio JeT, nHauuhasn c [1. Ileppo, Bnepsbie
onpeaenusiero B 1674 r. Boanwit Ganauc p. CeHnl B ee pepxoBbe.
Oanako no Havyaja XX 8. OH NPAKTHUECKH HCMOJbL3OBAJCA JHIbL AAA
OLEHKH COOTHOLWIEHHA OCAAKOB, CTOKA H HCMapeHHs 3a MHOTOJEeTHHH
nepuoj, NpHMeHHTeJNbHO K KOTOPOMY MOXHO npeneOpeubh H3MeHe-
HHEM 3anmacoB Bjaard B peuHom Gaccefine. Ho naxke B takoMm ynpoues-
HOM BH/E ypaBHeHHue BoaHoro 0HadaHca NO3BOJNHIO PEIHTh PAM BaK-
HBIX MR FHApOJOrHYecKoil Hayku sajnad, IMepsonaqansuo npH caabod
FHAPOJAOrHYECKOl H3YYEHHOCTH CTOKA OHO HCMOJNb30BaJOCh [J4d KOc-
BEHHOTO ONpefesieHHd HOPMbLl TrONOBOr0  cTOKa [0  VpaBHEHHIO
Y =P—F, B xotopom sennunna E onpegeasanach npubanixKenHo s 3a-
BHCHMOCTH OT AeHUNTA BAAMHOCTH, TEMNEpPaTypH BO3AYXa M APYIHX
tpakTopos. [losgHee, npu nosApJeHHH HaAeKHBIX JaHHBIX O CTOKE MO
ypaBHEHNIO BoAHOTO GasjaHca onpeieasjocs HCMapeHHe ¢ MoBepXHOCTH
peyHoro Gaccefina no pasuoctn E = P—Y, Ilpn noABAeHHH KOCBEH-
HBIX JOCTATOYHO HalexHBIX crnocofoB pacyera HCMApeHHA, ONHPAI0-
UHXCA HAa ypaBHeHue TenjoBoro OGanaHca, ypaBHeHHe BoaHoro Ga-
JaHCA TOCJAYIMKHIAO OCHOBAHHEM AJfl MNOCTAHOBKH 3344a4H KOPPEKTH-
POBKH HOPM FOAOBHIX 0CAAKOB 1o cyMme P=Y + E.
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CopMecTHOE pelieHHe YpaBHEHHIl BOAHOMO H TEMJIOBOTO ﬁ?ﬂaut;
03BOJHI0 BRepBHE MOJOATH K OMPeneNeHHIo «HCTHHHBIXS EILE:EI.l:J g
KOTOpble 13-332 Hernapemus, cMauHBaHisl 0CaAKOMEPHOro mc}ﬂuﬁu-
BETPOBOro BEJIYBaHHS HELOYMHTLIBAIOTCH CYLILecTBY IOILHMH szt}

amil. DTOT HeAoyueT, KAaK T0Kasaju HCC/aeoBaHust, MOCTHIACT =
50 % u GoJjee rofoBOil CyMMB! rJ1aBHBIM o6paszom OCajKkos, uynanaﬂu;_
HiHX B TBepAOM BHIE (cuer). KoppekTHPOBKA H3MEPEHHBIX L}FMMH:CH
MOC(hEepHbLIX 0CAJKOB CYULECTBEHHDIM oGpa3oM H3MEHH/3 cnnm{;mu:mm.
0 TOFO MPEeACTABJEHHs O COOTHOLICHHH SJACMEHTOR BoAHOrO 6aJ a
JoaK OCAKOB, HAYLIIHX HA HCnapeHHe H CTOK. He_a STOM B{JBMB}[{H[::?IH-
npocteiimero BoAHO6aIAHCOBOTO ypaBHEHHA NPAKTHYECKH .mamt{c; s
TATH HCUEpPNaHHBIMH, Hanpueiimee GoJsee Lutip::}_xmfz HIlFﬂpEHHE i
poflioro Oajatca B NMPAKTHKY THAPOJOTHUECKHX m:ummmam-g;ﬂgm
peasibHOTO BpEMeHH (TOA, Ce30H, MECiL, neKana, -::_*,*mu{l H?TFE o
H3IyUeHHH H yucTd IlBMEH‘.’.‘HlTﬁ 3anacoB BOJABLI B []E‘-IH}E}M EEEE}E {HE ol
fnee CAOMHOM YpaBHEeHHH BOAHOrO Ganauca P= +. + U, npen :
swennom E. B. OnmokosslM elle B HavaJje Hallero beka, HO u? :m.n}r_
YHBLIHM FHAYHTEABHOrO [[]]ilh{{i}ltlillﬂ H3-38 HCKJAWYHATENBRHON TPYA
1€ peanunnb U,
HDC?&E}&% rlrf Htigrt::mﬂune rofbl cetH FHAPOrena0rHYeCKHX ETali'i-uHﬁ:
CleUHANBHON arpOMETEOPONOTHYECKOH CETH, rﬂE.n]mIlaBﬂ%ﬂT{:H naam.ﬂl:g_
Jennda 34 'FIE}HHMCIM BJAXKHOCTH Flﬂ'LIEIiIJI“ B HEPM[EM ~!IH.I!. L‘I.TI:EE s
HOM cJ0e, MO3BOJAHAO0 BIVIOTHYIO NMOAOHTH K MPAMOH npubanixe o8
olleHKe H3MEeHeHHWil Bjaro3anacoe B MOYBEHHO-TPYHTOBOI Tgngxﬁeﬂut
faHHBIM H3Mepenuii. 1o 4an0 BO3MOKHOCTL A3 pH.I;.ftEi ETI.;Ii i
pernpesenTaTHBHbIX GacceiHoB OMOPHOI THAPOJIOrHYECKOH Ce oot
riapomera ¢ 1966 r. B ONBITHOM MOPAAKE OpraHH3oBaTh COCTan i
taK HA3LBAEMBIX OMEPATHBHLIX MECAYHBIX, CE3OHHLIX H roI0BBIX BOJA
OB.
HHxHﬁaﬂﬁnTeuumﬁ qa noeaenude 10—15 Jet onblT HIYyHUEHHA H pacuerg
TeKYUHX BOAHBIX 0ajnaHcoB MOCAYIKHT apTopam nac*rmameﬁmh::ml;
oCHOBOMN A5 ee nojaroToBkH. B Heil aBTOpH, npuunmagmne He g Em-
CTBEHHOE yuacTHe B HCC/eN0BAHHAX, CBA3AHHBIX C ?atmamu::nnnunpu-
oMy Ganancy peqHBIX GaccefiHoB, HApALY C me:m,}u mr:u.t{:mw b
caMi BMEpPBLIE CMOMH OCYILECTBHTL HX NPOBEPRY "3 Mm-::ax MoMgae
pHaie, MNpPHBECTH HoBelurHe AaHHbE O BOAHBIX a_r:ai? ! CE‘L‘IF"
peunsix GacceilHoB, Pacno/ioKeHHbIX B paanHuHBIX palona JEH:
Hayunsie pesyabTaThl 3THX Hr:c:.r;_emummﬁ COCTABIAIOT rnagﬂzfﬂéx e
HOCTH M HOBH3HY MNpejjaraeMol HHTATEIo paﬁn;m.reeﬁuﬂaﬂm 50T
CpaBHHTE/NBHO HEIaBHO onyOaHKOBaHHON KHHTH A. L. DY
HEeM.
TEMIE?“H;E}?:?; o6beKTHBHOE TpeCTaBaCHHE O COBPEMEHHOM mﬂgz:
HHH BOAHOGAAAHCOBEIX HCC/EIOBAHHI M H3YHCHHOCTH anmlitr;HHHE
janca pednsx GacceiiHoB. ABTOPH WIHPOKO HCMOJBL3YIOT COBpE e
MeTONBl OHEeHKH HAAEeHKHOCTH H3MEpeHus H pacuera ero 3.utaz-1em i
Hesbasi He OTMETHTb, UTO, KaK 3T0 OyJer BHIHO NOCAC npu;;*:ma

KHIFH, Ha nyTH pa3paboTkH i BHEAPCHHA HDﬂ.I!ﬂﬁﬂﬂEHCDEDFﬂﬂnﬂ MOAS
K pt’."[I.IEIIIl[{} EHEPE‘.‘-IEHHH?{ agaud rllﬂpﬂ.*lﬂl'llii HMeeTca HeMa HE{EIEEH
noctel. TnapHefieil H3 HUX fBJAAETCA BCE CILE HEeJ0CTATOYHO B
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TOYHOCTH H3MepeHHf H pacyera OCajJKOB, HCMapeHHss H B ocobeH-
HOCTH H3MEHEeHHH 3anacos BoAbl B pevynoMm Gacceiine. CosepliencTso-
BAHHE ITHX METOJ0B NOITOMY ABJAETCH OAHON H3 BaXKHBIX 3ajau COB-
peMenHoll ruapoiornueckoil nayki. Peulenne ee npuasano obecneunTb
nporpece H NOBLILEHHE YPOBHS HAYYyHOro OBOCHOBAHHA COBPEMEHHBIX
GoablIHX # HeoOBMANHO CAOMKHBIX 3a/a4 10 PeryJHpPoBaHHIO H mepe-
pacnpefejennio peunoro croka. Hopbsle BO3MOMKHOCTH B 9TOM OTHOILE-
HHH OTKPBIBAET NpHMEHeHHe IJA H3Y4YeHHS BojaHoro GanaHca coBpe-
MEHHBIX TEXHHYECKHX CpedcTB (paaHoJOKalUHOHHBIX, TeJleMeTpHUecKHX
H Ap.) ¢ HCNOJb30BaHHEM ABHAKOCMHYECKHX METOMOB HCCJeL0BaHuil,

B aaxaouenHe MOMKHO ¢ YBEpPEeHHOCTBIO CKA3aTh, 4TO MO3ZHAHHE
COMHOrO npouecca BojoobGMeHa Mexay arMocepHBIMH, TOBEPXHO-
CTHBIMH H MOJ3eMHBIMH BOAaMH B peunom GacceiiHe W HX CBA3N ¢ Apy-
FHMH SJIEMEHTAMH NpHpPOAHOR cpeikl H npeobpaayioulell ee AeATe hb-
HOCTBIO YeJIOBEKAa ABHTCA BaXXHBIM BK/AajJoM B peulenHe npobJeMbl

PalHOHAABHOTO HCMOJbL30BAHHA H OXPAHEl NPHPOJHBIX H, B YaCTHOCTH,
BOAHBIX DOraTecTB Hallel CTPAHHL.

3acayxeHHslil geaTenb HaykH u Texuukn PCOCP,
A-p reorp. nayk, npog. A. A, CoxkoJsoB

Caeraod namaru
Baadumupa eopeueauda
Andpeanosa noceaaeTCA

BBEAEHHE

Cpean pa3noo6pasHbIX MNPHPOAHBIX PeCYpCoOB Hallel MaIaHeTs
gofla sannMaer ocobGoe mojoxenne. OHa HenpepbiBHO PACXOAYETCH H
BO306HORAAETCH, OOBLEAHHAS B elHHLI B3aHMOCBA3aHHBIH LHKI BCE
BU/L BOAHBIX pecypcoB aTtmocdepbl, OKeaHa, 3eMHON KOpe H OGHO-
cipepnl.

C npeBHeilltHx BpeMeH YEJN0BEK MPOSBINI HHTEPEC K HIYICHHIO
arMocdepibiX OCAaAKOB, PeYHOro CTOKA, OAHAKO TOALKO B XVIIL B,
GBIY TPEANPHHATH MOMBITKH KOJHYECTBEHHOIO o0 bACHEHHA HX B3dH-
MOCBA3H. 3aciyra B 3TOM MNPHHALIECHKHT (PPAHIY3CKOMY €CTECTBOHC-
neirateato I1. [leppo, ero cooreyecTBeHHHKY 3. MapuotTy H aHIJIHA-
ckoMy acrporomy 3. Tanneio. K kouuy XIX B. A. . BoeiiKoBbiM H
A. TMenkom OBJIO COCTABJAEHO MepBOe TPeXuaeHHOe ypaBHEHHE, CB-
sapliee B eAHHOE 1le1oe OTAelbHble 3JeMeHTh OGananca: OcalkH, CTOK
M MCIAPEeHHe, HO TOJbKO B Hauage HBLIHCUIHEro CTOAETH BonnoOaTaH-
COBBlE HCCJCAOBAHHS BHIAGAHINCH B CAMOCTOATEJNLHYIO BETBL THAPO-
nornueckoll Hayku, C 310ro BpeMeHi MeTO[ BOAHOTO Gananca npovHO
BOLIEJ B MPAKTHKY IHAPOJIOTHYECKHX MceJeIoBaliH, pacyeToB H Mpo-
FHO30B,

Ha pandHeM sTane CBOerc CTaHOBJCHHA MpH cnaboii ruApoMerpH-
qecKofl M3y4eHHOCTH METOA BOJHOro OajaHca HCMOJAb30BAJACH JIHIIb
A5 OLEeHKH COOTHOLIGHHA €ero 3JeMEHTOB 34 MHOTOJIETHHIL TMepHOA,
NPHMEHHTENBHO K KOTOPOMY MOWHO Obli0 npeHefpedyb HaMeHEHHEM
34714C0OB BJAArH B peuHom Gaccerne.

C pasBHTHEM MeTOA0B OUEHKH HCMAapeHus C NOBEPXHOCTH peyHblX
GacceliHOB I MOSIBJCHHEM BO3MOMKHOCTH KOPPEKTHPOBKH H3MEPCHHBIX
aTMmocdepHbLIX OCALKOB OTKPBUIHCE HOBBIE fonee IIHPOKHE MepChex-
THBLI HCMOJAB30BAHHA BOAHOGAIAHCOBOr0 METOAA MPH H3yueHHH rHAPO-
NOrHUECKHX fABJEHHH M npoueccoB B PEUHBIX faccefiHax 3a KOPOTKHE
HHTEPBaJhl peajpHOro BpPEMEHH. Jrto norpebosano, OdHaKo, paspa-
GoTki METOMOB HaMepeHus H pacuera napbojee CAOHKHOIO JEMEHTA
GasaHca — H3MEHeHHil 3amacop BOJBl B 30HE aspallHi M BCEH MOM-
BEHHO-FPYHTOBOI TOJILE Oacceiinos.

OGuHpHBe HCCACL0BAHIS, BbIMOIHEHHLIE B H0-X rojax Ha BOJHO-
GaaHCOBLIX CTAHIMAX, MO3BOJMMIH CYULECTBEHHO YCOBEPLICHCTBOBATL
MeTO/bl H3MEpPEeHHs i pacyeTa BCEX COCTABJAIIIHX BOAHOTO Gananca.
D70 N4J0 BOIMOMHOCTL BMEPBRIE C 1966 r. npUCTYIHTD K H3YUEHHIO
sonnoro Gaaamca 300 peunsix GaccefiHOB, PACMONOIKEHHBIX B a3
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HBIX npupoanuix yenosuax CCCP, u onepatnsHoil oOUeHKe Beex ero
COCTABJAIOWNX MO AaHHEIM HabawaeHnd,

ABTOpE mMoHOrpa(uu NPHHUMAJH HENOCPEJACTBEHHOE YdaCTHE H
OCYLIECTB/IfMJH METOJAHYECKOe PYKOBOACTBO YKasaHHbIMH pabortamu,
BaimosnHaRwHMues B YIKC. I'nmapuas sapaua npegaaraemoil unra-
TEJNO KHHIH — HIJMOMHTh METOAHMECKHe OCHOBHW BOAHOGAAHCOBLIX
HCCHIGOBAHNH, a TaKie YCIeXH, [MOCTHIHYTHe 3a nocaesune 10—
15 ner B oGaacTH OUEHKH OTAeJbHLIX 3JeMeHTOB Gasanca. B Kuure
SHAYHTEJbHOE BHHMAHHE YAEJEHO aHANN3y (HIHUECKHX 3aKOHOMep-
HOCTEH paccMaTpHBaeMmblX THAPOJOTHUECKHX sBJenuil. am kpuTHue-
CKHH{ aHAJH3 COBPEMEHHBLIX OTCUECTBEHHHX 1 3apyfesHbIX MeTOAOB
OUEHKH 3JIeMeHTOB M 0ajaHca B ueJOM. 3HAUHTENLHOE MECTO OTBO-
AUTCA paccMOTpPeHHio H 0000IeHHI0 JaHHBIX 0 BOAHBX OajaaHcax peu-
Huix Gacceiinos CCCP,

Boauwifi Gananc u rHAPOJOrHYECKHIT PeXHM  pek (opMupyioTes
B peajibHON NpHPOAHON cpeje, oTanualouleiica Goabwny pasHoobpa-
aueM. Orciojla BIOJHE eCTECTBEHHO, UTO CTPYKTYpa BoaHoro GajaHca
H THAPOJOTHYECKOrO peXHMa NPHPOJAHBIX BOM, ABJSIOLINXCH HEOTHEM-
JIeMbiM 3JIEMEHTOM reorpauueckoil cpellbl, TaKKe XapakTepH3VIOTCA
CYLIECTBEHHBIMH PAIJIHYHAMH.

Bce mospacralomue macmralnl X03aficTBEHHOl AeATEILHOCTH B pyc-
Jax H OacceilHaX pexk H3MEHAWT YCJIOBHH CTOKA TAJBIX H J0MKAEBhIX
BOJ, HCNAPEHHA ¢ MOBEPXHOCTH peynnx OaccellHOB, BHOCAT cyllecT-
BEHHBIE H3MCHEHHSl B COOTHOUIEHHS SJEMEHTOB BojAHoro OaJiaHca.
Hayueune sTHx namenennii 6a1aHCOBEIM METOAOM CnocoGCTBYET paspi-
THIO TEOPHH MNPOLECCOB CTOKd, HCMapeHHsd, WHGHALTpaUNH, LeJeHa-
NpaBieHHOro ynpasjieHHa HMH, pa3paboTke H BHeAPeHHIO MaTeMaTH-
HECKHX MojleJieH, YTO NO3BOJSET He TOJbKO OLEHHBaTh YiKe HacTy-
MHBIIHE H3MEHEHHA, HO H MPOTHO3HPOBATE HX NoBelenue B OYAYIIEM.

ABTOpPH HajeloTCH, YTO NpeAJaraeMas KHHra OKamercs MNoJieaHoil
CNEeUHaJHCTaM TNpPH NPOBEAEHHH HCCJAEL0BAHHII, CBA3AHHEIX C HCIOJb-
30BaHHeM Merojaa BoAHoro Gajanca npu paspaboTke MeTOLOB THAPO-
JOrHYECKHX pacueToB H MPOrHo30B H peleHHH APYTHX THAPOJOTHUe-
CKHX H BOJOXO03AficTBEHHBIX 3anau, TpebYIOIHX pAacCMOTPeHHS Bcex
SBEHLEB THAPOJOrHYeCcKOro mHK/a.

-
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Inasa 1

OCHOBbI YYEHHSA O BOOLHOM BAJIAHCE
PEYHOIO BACCEHHA

B ocuose BoAHOGATAHCOBOrO METOAA HCCAEAOBAHHN, KAK H3BECTHO,
JEHHT 3aK0H coxpanenusn Beutectsa, CorJlacHo 3TOMy 3aKOHY KoJiHue-
CTBO BOJALL, MOCTYNHBLIGH 34 paccMaTpHBAEMBI nepHojs B Mpenesnbl
KaKoro-ubo yuacrka cyuiH, JO/KHO PABHATHCA KOJHYECTBY BOJLEL,
yuleaume sa npejaeabl JaHHOrO y4acTKa ¢ YHeTOM H3MEHEHHf 3aMacoB
BJIari BHYTPH pACCMATPHBAEMOro KOHTYpa, T. €.

Y=YP+A, (1.1)

rpe 3 I1 — cymmapubiii npuxoj BceX BHAOB BOJ B NpeAefbl Y4acTKa;
2. P — cymmapublit pacxoj poiw 3a ero npejensl; A — HamMeHeHHe
84nacoB BAACH BHYTPH PACCMATDHBAEMOrD y4acTka cviun (aKKyMmyJad-
HHOHHaA COCTaBJAWNIAA YpPaBHEHHs Bojduoro Gajadca).

K uucay npuxojHbX KOMNOHEHTOB YpaBHeHHs BoAHoro OGasanca
Hapany ¢ TAKHMH ONPeAesAIOUIHMI 3JeMEeHTAMH, KaK OCajKH, noBepx-
HOCTHBLIT H NOA3EMHBI NPHTOK, CJAEIVET OTHECTH H MeHee 3HAYHMbIE
9JEMEHThLI; KOJHYECTBO BJATH, KOTOpoe cpOPMHPOBAJIOCH 34 CYET KOH-
JeHcalun BOAAHBIX Mapos atmocdepsl, NOCTYIIeHHA raAyOOKHX apre-
SHAHCKHX BoJ M BOJA, o00pasoBaBllNXcs B npouecce OHOXHMHYCCKHX
npespauienuii, u 7. 4. B pacxonHoii yacTi nHapaAy ¢ NOBEpPXHOCTHEIM,
NOJA3EMHBIM CTOKOM © HCOAPEeHHEM MOMHO YOOMAHYTL  Pacxoj
BOAH Ha MOMOJHeHHe rJAyGOKHX [MOA3eMHBIX T[OPH30OHTOB, 3aTpaThl
BOAH B TIpOlIECCE IKHAHEAEATENBHOCTH MMHBOTHRIX H PACTHTENBHBIX Op-
ranuaMoB ¥ ap. Touno tak e obuee H3MEHeHHe BJIaro3anacop
BHYTpH paccMaTpHBaeMoro Koutypa Gyler cKAaibiBATHCA H3 aKKyMY-
AAUHK B [OYBOTPYHTAX, B PyC/aax pek, B o3epax H BOJOXPAHHJIHILAX,
B GosoTax U APYrHX 3aMKHYTBHIX MOHHAEHHAX Ha MOBEPXHOCTH CYLUH.

HMutencnenoe BMEUIaTe/ILCTBO YEJOBCKA B NPHPOAHLIE H B TOM
qHCJE B MHAPOJOrHYecKHe npouecchl Ha 3HAYHTENbLHON HACTH TEpPpH-
Topun CCCP o Muorux caywaax rtpelyer yuera B ypaBHeHHH BOA-
HOro OGananca [JOMOJHHTE/NBHBIX 3/EMEHTOB, OTpPaKaloUHX BJAHAHHE
X0351ICTBEHHON AeATeNBHOCTH Ha BOAHBle pecypchl. K Takum snemen-
TaM, B YaCTHOCTH, OTHOCATCA nepeGpockH cToka, 3abopel H cOpPOCH MO-
BEPXHOCTHLIX H MOA3CMHBIX BON B Npeleiax paccmaTpHBaeMoro y4va-
CTKa CyWH, HCKYCCTBEHHOE pPery/IHpoOBaHHEe CTOKA IHAPOTEXHHUECKHMH
coopyxeHnamMy u Ap. Takum obOpasoMm, ypaBHedne BojHoro GanaHca
CYLIH MOMKer coldepmarbh OoJblioe HHCAO JNCMEHTOB, OTAHYAIULHXCH
KaKk no abcoMIOTHOMY 3HAYEHHIO, TaK H MO TO pPOaH, KOTOPYI OHH
urpawor B GopmupoBanun sofgHoro Gasauca. [Tostomy, Kak cnpase-
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aneo ormeuaer A, I'. Byaasko [22], ne caeayer cTpeMHuTbCS K HAJHILI-
Helt jJeTasn3auuy ypaBHeHusi BoaHOoro GajlaHca nyTeM BRJIIOYEHHH
B Hero 6o/bUIOro YHC/Aa YIeHOB, MHOTHE H3 KOTOPHIX Ha COBPEMEHHOM
YpOBHE pasBHTHA THAPOJOrHYECKOll H CMEMHBIX ¢ Hefll wuHayg Jaubo
BOBCE He MOARAIOTCH KOJHYECTBEHHONH OUCHKe, JHOO HACTOJNLKO MAaJbl,
YTO He HrpaloT NPakTHYECKH HHKaKOH pOJH NPH pacuetax BOAHOrO
Gananca. JlocTatouHo cKaszath, 4TO TNOCTYNJEHHE BJArH Ha TOBEPX-
HOCThL CYIUH 3a CueT KOHAEHCAUHH JAna 3anaausix paiionop ETC
B CpelHeM 3a roj cocrapifer ncero 5—6 mm., IMoazeMmuuil posrooOMeH
¢ rayboxkumu ropHsoHTamH, no gadueM b, M. Kygenuna [78],
I. A. Beassckoro [9], Il. ®. Husona [63], O. B. Tlonosa [105],
Aaxie B HauboJjiee GAAronpUsTHHIX ¢ TOUKH 3PCHHA ero (hopMHPOBAHHA
ycnoBuax He npesnimaetr |—5 Y% cyMMbl arMocdepHbIX Ocajgkos,
4 B OOBIMHBEIX YCJOBHAX €ro spadenns ewe menbwie, Takum obpasom,
3ajlaya pelleHHsi ypaBHeHHs BOAHOro GajaHca CylldH ¢ J0CTaToMHOH
CTENEHBIO TOYHOCTH CBOAHTCA B MEDBYIO OUEPedb K HAJACIKHOMY Ofpe-
ACNEHHIO TeX ero KOMMOHEHTOB, KOTOPbIE HIPAIOT ONpepesoiyio
poJib B NPHXOAHOH, PacXofHOH H aKKYMyJALHOHHON vacTax ypape-
HEeHHS,

I.1. OCHOBHBIE 3TANBI PAIBHTHA METOIA BOILHOTO BANNTAHCA

McTokn mousTHil, OTHOCAILHXCA K npobJeme BojHoro GaJjaHca Ha-
HWIeH NaaHeTsl H KPYroBOPOTY BOABL B NpPHpOLe, YXOAAT B JjaJexoe
npownoe, Ma poweaweit g1o nac Jautepatypsl [127] mosno Buaers,
yto ewe demokpur (460—370 rr. 10 B. 3.), OCHOBONOJOKHHK ATOMM-
CTHYECKOro Y4YeHH#, BBICKA3BIBAJ MBICAL O cBA3H pasausos p. Huaa
¢ MeTeopoJorHuecknMu apiaenuamu. Ilnaton nosaran, 4To HCTOMHH-
KOM BCex BOJA CyIWUH fBJASeTCH Mopckas poia, JInb Mafble HCTOMHHKR
MOTYT MPOHCXOAHTH OT Ao#AeBoil BoAbl. Panec (n3a Munera) cunran,
YTO BOJa H3 OKeaHa MojJ AelicTBHEM BeTPOB [MPOHHKAeT B 3eMHble
Heapa, OTKyjAa NMOAHHMAETCs BBEPX H MHTAET PyubH H PEKH.

Beanuafimupit MblcauTenn JApeBHocTH  ApHCTOTENL BHICKA3BIBAJ
MBIC/Ib O TOM, Y4TO HCTOMHHKOM BCeX BOJA Ha 3emJe SBJseTCH BJara
arMmocgepsl, [Tutanne pek nNpoHCXOANT Kax 3a cveT BOQ aTMOChepHBIX
OCALKOB, TAK M 33 CUET KOHJAEHCAUHH H3 Bo3ayxa atrmocdepnoil paaru
B MHOTOYHCJEHHBX 3emublX nyctotax. Mapk Barpyeuii  Iloaawon
Brepesle obocHoBan niew of HHOHIBTPALHOHHOM [POHCXOMIACHHH
rpyuToBEIX BOA. [lBMIKYLIel cHaofl npoueccor ucnapenns, ofpasoba-
HHS OCAAKOB M BHIMAJECHHS JOMAEH OH CUMTAJ COJHEUHOe TernJio U Ha-
XOAfLLHECH B 3€MHBIX Helpax «KHMyYHe pacKajeHHBe Macchl H BO3-
AywHele eTuxunes. Jimus Tur Jlykpeunit Kap (I 8. no n. 3.), o6o6uins
B3raAAsl [lemokpura n Apuerorens, BhCKazal Mblean o6 arMmocdep-
HOM NMPOHCXOXKAEHHN peuHblx BoA: «. ..Bo kpoBHoM pojcTBe maxoasrtes
BefiKHe Boabl» [127].

Hecmorpst na npasmibHOe NMOHHMAaHHE OTAE/NBLHBEIX 3BEHLEB KPYro-
BOPOTA BOJAH B NpHpoae Hatyphuaocodn apeBHocTH GbLIIH AaJEKH OT
PacCMOTPEHHA 3TOrO ABJACHHA KaK €AHHOro B3aHMOCBA3AHHOTO THApPO-
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Joruyeckoro unkaa, Jluws s 1674 r. gpannysckuit ecrectBoHcnbITa-
Teab Il Tleppo npeanpuusg NMOMBITKH KOJAHYECTBEHHOrO OOBACHEHHS
atoro asjennd. C uMenem [Teppo cessan BTOPOH 3Tan B PAa3BHTHH
MpeicTaBaAeHHi O FHAPOJOrHYECKOM UHKJIE H, B YACTHOCTH, O BOAHOM
Ganance peunoro Gaccefina. MHamepup ocaiku u cTok B GaccefiHe
p. Cenpl, OH clenan MPaBHJAbLHBIL BEIBOL O TOM, YTO PEUHON CTOK CY-
LECTBEHHO MEHbIIE OCaAKOB M mpoHcxoaut or uux. Haen IMeppo
BIOC/EACTBHH OLIIH SKCHEPHMEHTANBHO MOATBEPIKACHH (paHIy3cKHM
pusnxkom 3. Mapuorrom. Mamepenns u Gajancosble pacuersi, Bbl-
noanennsie Ileppo u Mapuorrom, 3aM0KuiH NOANHHHO HAYYHYIO OC-
HOBY JUIi JafbHEHINEro H3yueHHs KPYroBopoTa BOJAB B Mpejenax
peunblx GacceiiHoB. Auraniickuii reodpusuk 2. Taanenn 8 1709 r.
BIIEPBEIC MOKa3aJ rpaguueckn cxeMmy KpyroBopota BOAB Ha 3emJe.
KpymHBIM HayyHBIM AOCTHXKEHHEM TOro BPeMeHH B HCCJeJOBAHHH OT-
ACJLHBIX 3JieMenTOB Oananca saeuaace pabGora . Hdaawtona, B KoTo-
poii Bnepesie Obiia NpefiozeHa TeopeTnueckas popMyaa Aas OUEHKH
HCIIAPEHHA ¢ BOAHOH MOBEPXHOCTH,

Tpernit sran B cranoBACHHN BOAHOGANAHCOBLIX HCCAEIOBAHHI CBA-
3dH ¢ MATEMaTHYCCKHM OMHCAHHEM Mpouecca KpPYyroBopoTa BOJHL.
Briepsrie mMateMaTHuecKyio 3amuch YpaBHeHHs BOJAHOrO Gajgapca s
Kacnmiickoro mops ocyuecrsua B 1884 r. A, H. Boeiikos [31], a aas
peunoro Gacceiina — s 1896 r. A. [Tenk [144]. Cornacuo [Menky, ypas-
HeHHe BojaHoro GanaHca peunoro Oaccefina AJf CpeHEro MHOTOJeT-
HEro rooBoro NepHoia HMeer cJaelyIoulHii Bui;

P=Y +E, (1.2)

rae P — armocepHble OCajkH, BBITABIIHE HA MOBEPXHOCTb PEUHOrO
Oacceiina; ¥ —crok ¢ pewnoro Oacceiina; E — cymmapuoe HemapeHne
CO BCEX BHAOB noBepxHocTell peynoro Gacceiina.

Ypaexenue (1.2) cnpaBefsuBO A7 «3aMKHYTOTO» peqMHOro Gac-
CeiiHa, y KOTOpOro MoBepXHOCTHBI BogocGOp COBMALACT ¢ MOLIEMUBIM,
H MPHMEHHMO TOJMBKO NMPH pacyere BOAHOro GajaHca 3a MHOTOJETHH
MepHOI, AAA KOTOPOro MOMHO npexefipeun H3MEHEHHEM 34MaCOB BJIACH
Ha NOBEPXHOCTH H B IMOYBEHHO-IPYHTOBOH ToJlle Gacceiina,

UersepTolit sTam B pasBHTHH  BOAHOGAJNAHCOBBIX  HCCJACLOBAHMI
ceisan ¢ umenem E. B, Omnokosa [100], kotopsiii npeanoxu dhopmy
SAMHCH 3aKOHA COXpAHEHHs BOALI (VpaBHeHus BoAHoro Ganamca) npu-
MEHHTENBHO K J1000MYy HHTEpPBAJIY BPEMEHN:

P=Y+E+U, (1.3)

rae U — sjement, yuHTHIBAOWHIA HAKOMJEHHE HJAM PACXOLOBAHHE
BJaarH B peyHom Gacceiine.

B nocnenyiomenm E. A, Teiinu [44], a noswe . H. Buicouxuit
[41] Bnepsuie auddepenunpoBasn coCTaBAAONLLHE BOAHOrO GaJaHca:
CTOK — HA NOBEPXHOCTHBIH H nojAseMublll, a uenapenne — Ha obulee
H NpOAYKTHBHOE,

Hosoe nanpasiaenne B weeaeaosamun Gananca Boid B peunbix Gace
cenax npunamaexnr 3. M. Oavaekony [99], teopernueckn oBocHo-
BapuieMy obulyio GopMyay HCHAPEHHS H CTOKA B 3aBHCHMOCTH OT
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OCAJKOBR H MAKCHMAJbLHO BOaMoikHoro Mcnapeuus, Paborum Ilenka,
Onnokoea, lefinna, Bucoukoro 1 Oapiexkona, NOMHMO TEOPETHYECKOTO
3HAYEeHHH, OTKPBIJIH MYTh K NPaKTHYECKOMY HCNOJb30BAHHIO METO/a
BoJAHOro Gananca.

Bamuuift BKJajg B pa3BuTHe BoAHOoGaJ aHCOBHIX HcchefoBalini
npunagaexur M, M. Byasiko [21], npeanoxusiemy cxemy cOBMECT-
HOro pelieHns YpasHEHHH BOAHOTO U Tenjaosoro 6ajancoB s OLEHKH
HermapenHs M MpoAYKTHBHEIX 3aMacOB BJArn B NOYBE 3a CpefiHHE MHO-
roJieTHHe MecayHble H roJOBOH HHTEPBAJbLl BPEMEHH.

CospeMentetfi 3tan BoAHOGANAHCOBBIX HCCACLOBAHHA XapakTepH-
ayercs TenjeHuHell K HEMOCPEACTBEHHOMY H3MEPEHHIO H pacuery Beex
OCHOBHBIX 3J1€MEHTOB BOJIHOro OalaHca: OCajikoB, CTOKa, HClapenus,
H3MEHeHHII 3alacoB BOJALI B MOYBEHHO-TPYHTOBOH TOJIE H B OT-
JeJqbHBX eMKoCTAX peunnx OacceiinoB., OcCHOBHHIE YCHJHA YUEHBIX
HanpaB/eHbl Ha (OBBLILUEHHE TOYHOCTH H3MEpPeHHH, YCOBeplien-
CTBOBAHHE METOAHKH pacuera BCeX cocTaBjsiollMx Boaxoro Ganauca
peupnXx GaccefiHOB 3a KOPOTKHE HHTEpPBajbl peajbHOro BpeMenH.
Ocobendo 310 Kacaercs AHddpepenlHpoBaHHOl OUEHKH H3IMeHeHnH
janacoe BJard B peunslX Oaccefinax: B NOYBOTPYHTax 30HbI aspa-
IUHH, BOAOHOCHBIX CJO0fX, ApPeHHpYeMHIX pPEeKaMH, a Takxe B o3epax,
BoAOXpannanmax, Gonorax, pycaosoil ceTH, cHexHOM Noxpopse. OAHO-
BPEMEHHO mnpoBoisited Goabuwine paboTel H IKCAEPHMEHTAJBLHEIE He-
cACNOBAHNSA, CBA3ZAHHbIC ¢ YCOBEPIIEHCTBOBAHHEM METOJLOB H3MEPEHHH
armMocdepHEIX 0CAAKOB, KOTOpHIE COBPEMEHHBIMH TNpubOpaMn YUHThI-
BAIOTCH Bre elle HeA0CTATOMHO Hajlexno. Buejapsieman B Hacroallee
BPEMS CHCTEMa KOPPEKTHPOBKH H3MEPEHHBIX OCAJAKOB CYUICCTBCHHBIM
o6pa3oM HIMeHHJa NpeKHHe NpeicTaBieHis 0 COOTHOWIEHHH OCHOB-
HBEIX 3JeMeHTOB BoaHoro Ganauca.

[TepBble MONBLITKH MPAaKTHHECKOrO HCMOJAb30BAHHA METOLA BOAHOIO
Gansanca A5 KOCBEHHOro onpejejieHHs CpPejHero rojfoBoro CToka pex
MO METEOPOJOTHUECKHM  JAaHHbIM (ocajkaM, Aeuuuty BIAXKHOCTH,
Temmepatype Bospyxa) Owam caenannm A, IMTenkom [144], P. IHpei-
Gepom [150], 3. M. Oapaexonom [99], B. Vae [149]. Cpeannit rozo-
BOHl CTOK, corjacHo ypapdennio (1.2), onpeaeisics npu sToM no pas-
HOCTH aTMocepHBIX OCAJAKOB H PaCCUlTAHHBIX 3HAUYEHHH HCMapenis.
B nocaeayiomem JI. M. Kouepnurm [91], IT. C. Kysunwim ([80],
B. C. Mezenuepsim [90] u apyraMn  HccaeloBaTe M ypaBHeHHe
poaHoro GanaHca 4acTo HCNOJB30OBAJOChL AJA onpefeseHnd HCnape-
HHA ¢ NOBEPXHOCTH peqnbix OacceilHOB NO PasHOCTH  OCAJLKH MHHYC
CTOK H KOPPEKTHPOBKH H3MEPEeHHBIX OCALKOMEpaMy aTMOC(epHBIX
0CaJIKOB MO CyMMe HCnapenust i cToka ¢ peunoro Gacceiina. B Hacros-
mee BpeMs Metoj BoaHoro Gajanca WHPOKO HCNOAL3VETCH TNPH peiie-
HHM MHOTHX HAYUYHBIX H NPaKTHYECKHX 3ajau: AJA HCCael0BaHHH MpO-
LeCcoB cTOKA, HHHILTPALMH W HCHAPEHHA B peunbix OacceidHax M
AJA pa3paGoTKH M YCOBEPLIEHCTBOBAHNA METOJOB THAPOJOrHYECKHX
pacuetoB M nporyoszos. ITo cyulecTBy OH cocTaB/feT OCHOBY paspaba-
ThHIBaEMOi TeopuH LejeHanpaBJeHHOro YNpaBieHna NoBejeHHeM Mpo-
[IECCOB CTOKa u HcnapeHHus B peunwx Gaccefinax ¢ yyeToM aHTpOMo-
réeHHBIX BO3JeHCTRHH,
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1.2. YPABHEHHE BOJLHOTO BAJIAHCA CYLIH

BuBoa obuero ypagHenna BoJAHoro Gananca cyllH AJS HEKOTOPOro
o6beMa NpocTpaHcTBa, NpeACTABAAIONIEr0 B NAaHe KOHTYP C NepH-
merpoM S, Geln gan M. A, Beauxkaunosweim [25]. B kauecrBe npuxoi-
HEIX KOMMOHEHTOB OH paccMaTpuBaa ocaikn P, xongencaumnio K', no-
BepxHocTHEI Yy 1 noaseMumii Yy npatok. B kauectBe pacxoaHbIX —

cymmapuoe mucnapenue E, nosepxuocTHuil Y, wn noasemumit Y.
OTTOK.
KoanuecTso ocaaxkoB, BuiaBluee 3 BpeMsa I Ha eLHHHLY MOBepx-

HOCTH CYLIN NAOLHLAALIO -F.. MOHHO MNPeACTaBHTE B BHAE CACAVIOLLEro
BEIpaAeHHA:

,n;r=?§ dtﬁFd’F‘ (1.4)

Ananorpyusle Belpa;keHus MOMHO 3anucaTh Takie JAJf KoHJAeHca-
unH, wenapenns, npubsan (Uy) n yoean (Us) 3anacos Baarw B pac-
cMaTtpHeaemMoM o0beMme npoctpancrsa. [logjenns noaydenusie HHTEr-
paJbHble BbIpaxKeHHsi Ha NJOMLAAL, MOJYUHM CpelHHe 3HaueHHA yiKa-
3AHHLIX 3JeMeHTOB, DJeMeHTHl, XaPaKTepH3aYIOWHe KOJHYECTBO BOJLI,
NnocTynuBIue (yweauwein) noA3eMHBIM nyTeM, MOryt GhiTh npejacTan-
JeHLI B BHIC CAeAYIONLEro BHPaKeHN:

Y F —= 5 dt j ads, (1.5)

rae & -— KOAHYeCTBO MOA3EMHBIX BOA, NOCTYNMHBILHX
B GAHHHLY BpEMEHH HA eIHHHLY JJIHHL nepHMerpa.
Taxum ob6pasoM, OTHecs NPHTOK H OTTOK MO NEPHMETpPY TPYHTOBBIX
BOJ K EeIHHHUe TNJAOUlafH, NOJY4YHM COOTBETCTBYIOUIHE 3HAYCHHA
Yo 1 Yo 3Snementnl Gananca, XapakTepHayiolle NpHToK (H OTTOK)
BOJ MOBEPXHOCTHBIM NyTeMm, Moryt OHThL npeicTaBieHbl B BHAE cJe-

AVIOLIErO BHIPpAMKCHHA:
FY Ya={dt ) Q, (1.6)

¥

(yiueammx)

rie (Q; — pacxoj BOJB B IHHHLY BpeMeHH [-TOro BOJOTOKA; i1 —
HHCJAO0 BOJOTOKOB; Yy — cl0it npuTOKa (OTTOKA) BO/AL MOBEPXHOCTHBIM

My TeM.
OTtnecs anauennst unrerpanos (1.6) K eanuuune mpaowLau,
NOJYYHM  3HAYEHHA  cyMMapHoro  npurtoka > ¥Yp H  OTTOKa

¥ Yu, BHpaenusie B caoax Boju. CymMMupya Bce paccMoTpeHHEIE

BHILIE 3JEMEeHTHhl, OTHEeCeHHble K eJHHHIE MJoIAaJAH BhIJeJeHHOrD
ofbeMa TpOCTPAHCTBA, MOJAYYHM cJeaywwee (anaHcoBoe COOTHOLIE-
HHe, rie Bee 9/JeMeHThl BhipaKeHu B BHLE ¢J10f BOJBI:

P+f+§WrHﬁ+ﬂ=Er+;F}Hﬁ+ﬂ1 (1.7)
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ITo ypaBHeHHe paccMaTpHBaaoCch BeNHKaHOBBIM B KauecTne HaH-
Gosee obwero GanancoBoro BopaxeHus ais aioboro obbema nmpocr-
PaHCTBA 1 NPOMEMYTKA BPEMEHH,

Kak yxe ormeuanoch, MNOCTYIJIeHHe BOAL 34 CYeT KOHAEHCAILHH
OUeHb M&aJ0 H He HAET B CPaBHEHHE C JAPYTHMH 3JC¢MEHTAMH ypabie-
Hist (1.7), nostoMy B COBpEMEHHOM HANHCAHHH YpPaBHEHHE BOAHOTO
bananca anasa a060ro yuactka cywu 3a Jioboil HHTEpPBas BpeMeHM
HMeer caeayiounit sun [93]:

P4 YitYi—E—Yu—Y:—AS=n (1.8)

riae AS — namenende obLIHX 3anacoB  BOAL B paccMaTpHBaeMoM
ob6LeMe 3a paccMaTpHBaeMmblil NPOMEKYTOK BpPeMEHH; 1) — HeBfA3Ka

* ! Nomoku
Mofepxrocmes it s +*+ : dnagu
Cylu i

.,!l'rn_" ——————a ¥ J'I' — -—
IIIHHHHHYIEIIEL— i W
AHo pevwod I P [ St
Jonums: 3 I & AS |
e — e ; ;
| |
' |
|
‘Fa-'—-'-..— J. e ol L .I"':! e

Bofaynop | |

Pue. 1. OGuian cxema (opMHpOBanNA BOJAHOre GaNaHCA YYacTKa Cymm,

pacueTra, BO3HHKAIOULAN 3a CYET NMOTPEUIHOCTEH HM3MEpeHHiH H pacdeTon
OTAENLHBIX 9JeMEeHTOB, BXOAAWNX B ypaBHeude (1.8). Ocraasube
oBO3HAYCHHA LaHBl BRIILE.

OGutas cxema dopMuposaina BojHoro OGajfaHca y4yacTKa CyLUH
npueejiera Ha pue. 1.

[Ipeacrapnennas 3anuck ypaBHeHHs soaHoro Ganauca (1.8) npu-
MEHUTeNBHO K KOHKpPeTHBIM 3ajavyaM MOMET MeHAThCH KAK B CTOPOHY
COKPALLEHHA, TAK H B CTOPOHY YBE/NHUYEHHA 4HCAA €ro 4YICHOB ¢ yye-
TOM Xapakrepa TEppPHTOPHH, €€ pasMepoB, THAPOJOrHUECKHX 0COGeHHO-
cTel, pacuerHoro nepuojia, ¢assl BOAHOCTH H T. 1.

B Hactofulee BpeMsi B CBSI3H C HHTEHCHBHLIM XO3AHCTBEHHLIM OC-
BOGHHEM TEPPHTOPHII Kak B Hallefl cTpaHe, Tak H 3a pyGemom GoJb-
YK aKkTyaJbiocTs npuo0pena 3ajada OLUEeHKH BOAHBIX GanaHcoB OT-
JENBHBIX KOHOMHYECKHX W AAMHHHCTPATHBHBLIX eaunul (oGaacreir,
9KOHOMHYECKHX paiioHos, pecnybJaHK, wTatoB H T, A.). 'paHHubl 3THX
TEPPNTOPHI Yalle BCero He COBMNAAAIOT ¢ rpaHHllaMi BOAOPAE3JEJOB,
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a BKJIOYAOT OTAeNbHBIE YaCTH peunblx Gacceiinos. B atHx yciaoBuax
MOJET BO3pACTaTh J0Js noiszeMHoro Bojoobmena (ocoleHHO s
HeOOJBIUHX N0 pasMepaM TEePPHTOPHIT) ¢ COCEAHHMH YUacTKaMM CYLLM,
Kpome Toro, BogoxoasiicTeenHele sneMentl Oananca (3aGopwl Yo u
cObpocu Yy Boa, nepeGpockn Boj u3 ofaHoro Gaccefina B apyroit Y,) aa-
HacTyl0 CTAHOBATCA COM3IMEPHMBIMH C OCTaJIbHBIMM 3JemMeHTamu Ga-
JaHca., YpasHenne poaHoro GanaHca ANg OTAEAbHON aAMHHHCTpPATHB-
HOH 1J1H IKOHOMHYECKOR TepPHTOPHAJBLHON eIHHHIbL, HCXOAT H3 BhI-
pamenns (1.8), Moker OBITH NpeACTaBJIEHO B CAeAYIOLIEM BHAE:

P—Yy—E—=Yo+VYa+Y.—Y Y, =AS, (1.9)

rae Yy — MecTublii cTOK, (opMupylOmuics Ha AaHnoll TEPPHTOPHH,
Octanbibie 0603HaYEHHA AHAJOTHUHEL JanHBIM Kk (opmyae (1.8).

Ypasuenna (1.7)—(1.9) xapaxkTepH3yIOT COOTHOLWICHHS 3JEMEHTOB
BOJAHOTO Oallanca BHYTPH OAHON BepPTHKaJLHON 30HL, OXBATHBAOLULEH
NOBEPXHOCTL CYIUN H MOYBOrPYHTOBYIO TOJIILY.

1.i. YPABHEHHA W METOJLbl PACHETA BOIHbLIX BAJIAHCOB
PEYHBIX BACCERHOB

B nauGoaee obuem Bujie ypaBHeHHe BOAHOro Gajanca AJf pev-
Horo Oaccefina nano M, A, Benukanopuim:

P=Y+E+U-+K, (1.10)

rae £ — uenapenne (3a BHIMETOM KOHJAEHCAlMu) ¢ peuHoro Gaccefina;
K — BonooGmen naunoro Gacceiina ¢ cocennuMu. Ocrtadbible o6o3Ha-
HeHHs MPUBEAEHB BHILIE,

Henonbsaosanne 310ro ypaBHeHHs Ha NMPaKTHKE CBA3aHO CO 3HAYH-
TEABHBIMH TPYAHOCTAMH H3-32 OTCYTCTEBHA B OOJBLIUIMHCTBE CAyqaen
AaHHBIX O0 HM3MEHEeHHAX 3anacoB BAarH B Gacceilne 0 ocoleHHO
0 MOA3EMHOM BojoobMeHe.

B 3agncHMocTH OT KOHKPETHBIX NPHPOAHBEIX YCJA0BHI, Xapakrepa
pelaeMblx 3ajlay H HAJHYHA JaHHBIX 06 sjaeMmentax GaJjadca oTeue-
CTBEHHBIMH H 3apYGeMKHBLIMH YUEHLIMH NPEJIOMKeH PAL CXEM pelleHns
ypagHeHus Boanoro Gananca.

M. WM. Byasiko [21] oGocnoBan cxeMy pelieHHsi ypaBHEHHS BOA-
Horo Ganauca peunoro OacceiiHa ¢ HCNOJAb3OBAHHEM YPaBHEHHS Ten-
Josoro Gananca u dopmynst Marnyca, Baamen ypasuenns (1.10) ou
HCMOJIb30BAJ CACAVIOlLee BhlpaeHHe:

P=Y 4 E-+4AM, (1.11)
rie AM — nsmenenne NpPoOAYKTHBHHIX 3aMACOB BJArH B BEPXHEM MeT-
POBOM cJIO€ NOUBKI 33 HCCAEAYeMBblil HHTEPBaJ BpeMeHH

AM=M,— M, (1.12)

(My n My — 3anacel nMpoAyKTHBHON BJArH B MouBe HA KOHEL H Ha-
HaJ0 pacyeTHOro HHTepBaJa).
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Taknm oGpasom, ypasuenne (1.11) npusoguTCs K BbIpaseHuio
P=Y4+E+M,— M, (1.13)

byasiko npegnoxun
pewnTh ypasHenue (1.13) or
. HOCHTE/b
C HCNMD/IB3OBAHHEM ero (DOPMYJIbl JIf pacyera HenapeHus: S

E o Eu [1“'11 "I._ MB::IJF[EMHFL

(1.14)
rne Eyp — MakcHMaJbHO BO3MONCHOE
My — KpuTHYUECKHE 3amacH BJATH B mq;gnapeaue St
B peaynbTate OH NOJAYYHI CAEAYIOULEE BHIPakKeHHe:
an[l | Eq :| Eqy
(1 + o= “P) [M.,(I_—TE xp)*l*-“—’"’]- (1.15)

TQMK:?;“;:;I;E“T aa[nla:fza} BJlard B MOYBE, MOJIYYeHHble oOpaTHBIM ny
: neuua (1. MPH H3BECTHRIX 3H: | -
. , AYEHHAX BXOIALWHX
SJEMEHTOB A OTIAEJBLHEIX Mecs i
. HEB MHOrOJASTHEr '
pDB_iI‘HH no npuposnbim sonam CCCP, e
; nﬂs:ém o6pazoM, 4TOOL BBIYHCAHTL MPOAVKTHBHHE 3amac BJAAard
IID.TIEII'aTbHH KOHEIL PACUeTHOro HHTEpBaJa BpeMeHu, HeoOXOAHMO pac
NaHHLIMH © 3anacax NPOAVKTHBHO : . 1 3
) / i Baaru B no
yaJo HHTEepBaJa, cyMMme artMmoctd ' | R ticoas
! aa, ! EPHBEIX OCAJKOB H CTO
puﬂffemmﬁ MepHox H HCnapAeMoCTH, Rl o5y
C
Emeunapﬁ.emumh onpeaenserca mo MetoAnke Dyaslko Ha ocHOBaHHH
E.ria HEH }gEBIIEIIHH rensosoro Gananca m dopmyast Maruyeca (em
i gjir ). Paccunrannoe suauenne My Ha Komen uutepnaga fME-.
Haunep[;?f::r}m}?”mw“ kak My aas caeayiouero mecsua SHE_‘{E;HHE M
A4aJibHYI0 ATy BEereTanHoHHOro : ¢
nepHoga npH 'WTCT-
BHH JAaHHBIX HENOCPEACTBEHHD { Ry
IX HabJawjeHnii 3a BJa
npeanaraercid oNpeieaaTh Me : GEC PR s
rofoM noibopa, HCXOAS H3 y
: P | a, CJ0
pauﬁt_mwa NPOAYKTHBHON B/IAMHOCTH HA KOHEW HIITEpBE.‘Ig MEHH =
CDE“:;?:KEHHHH MeTol B nocaeayiouem 6wl pazsiur M. H I;“:‘:-,mmm
3anl:1u:na ; G{: JI. K. 3y6enox [21, 59] n pexomenmoBan AIS OUEHKH
A Pﬁ.-'lYE{TiIEEH?ﬁ BJlarl B NouBe M HCMapeHWAs NMpH OTCYTCTBHH
i EI:I;III:J.E[EHHH 3a BJaxHOCThIO nouBn [27], HMpmes pacuera
JaHca peydoro OGacceilna c Hen ;
0Jb30BAHHEM Ypan
HaR : \ HEHHA
ﬂymLﬁif{rﬂﬂﬁ?‘MEEﬂ H Gopmyast Maruyca ucnoanaopanach !u nocJne-
ApeM, '[Eiﬂ.'] H[m.zf;;:?ﬂhm [3], C. M. Xapueuxo [130], B. C Me-
- HMH HCCAGI0BATeNAMH OCHHI
ﬁpeE}m:{ PACYETHBIX CXeM. iasl oAl it
afccmafpuﬂaerumﬁ METOA HMEET PAA HEAOCTATKOB!
ﬁaﬂﬂilcﬂ;F-ﬂ?l;:qx{?;;[I{?;a‘:l Ha pelleHHH HenoJHOro YpaBHeHHS BOAHOrO
: ‘paBhenne, npeanomednoe Byaw
: : VIBKO, HEe YYHTHI-
:;t:rﬂcif:;ﬂrégiuguﬂllm? cpaboTKn BOA B OTJAEJbHBIX RDBE[}\‘.HgET:-IT;K
ceHHa (o3epax, BoAOXpaHuanuiax, 6 ‘
CeTH), 4 TAKMKe HIMEeHeHHI] : LR S
3 ! i 3amacos noAseMHbLIX Bod; 6) H
: J3el ] e VYHTHIBA-
fl'lr::ﬂ JAGJIA OCaAKOB, 3alepiRuBaeMbix pEETHTEﬂhHﬂ[‘tI‘hH?.! H ITCH: 10~
IXCA ¢ Hee, He JOCTHTas MOBEPXHOCTH MMOYBLI, :
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I . Kaamueusim u T. T. Makaposoil '[ET}- paspaGotaH MeTON

cocrapaenua BoaHoro OanaHca peuHoro Gaccefina, MO3BOJAIOLUHA YC-

TalaBAMBATE XOA 3JEMEHTOB BOAHOro GaJjanca Ha MPOTHMEHHH Terl-
noro nepuoja roja. Pacuerbl no paccMaTpHBaEMoi cxeme MOTyT BRI
NOJHATLCA Mo JexagamM H mMecAlasM OTAENLHBIX JeT Kdk npu HAJHYHE
pauubix HaGMojennit 3a CTOKOM peK, Tak i nph HX OTCYTCTBHH.

B oOCHOBY  PAaccMATPHBAEMOrO  METOAA MOJMOAEHO ypaBHeHHE
(1.3). Aptopw Meroaa pasiennan B STOM ypaBHEHHI CTOK Ha JBE
COCTARAAIONLHE; TOBEPXHOCTHYIO Yn H TPYHTOBYIO Y. Mameneune 3a-
nacos Baard ma BojocGope U paccMarTpHBaioch MMH Kab peayJbTaT
H3MEHeHM|l BJAr03anacop B TPeX EMKOCTAX: B pyenosoit ceth ASy,
s nouse AM # B rpyHTOBBIX Bogax ASr. Tak Kak JanHad pac4yeTHad
cxeMa Gbiia MpeJIOMKeHa JUIsl TEMJoro mnepuoia roia, KOrid HEe Tpo-
HCXONLHT 3HAMHTENBHOTO MOMOJHEHHs 3aMacoB FPYHTOBEIX BOA, ABTOP bl
METOMA NPHHAMH, WTO 3aMachl NOAIEMHBIX poj cpaGaTeBalTCA TOJLKO

Ha CTOK, T. €.
—AS; =V, (1.16)

BLiio TAK#e MPHHATO, YTO H3MEHEHHe 3anacoB BJiark B nouse AM
onpefeasiercd, KaK H B CXeMe Byablko, MO PasHOCTH HX apaueHnil Ha
KOHELl H HAUAJ0 PacueTHOro HHTEPBAJa BPEMEHH. C yueroM BhILIECKA-
sannoro ypapuenue (1.3) npHHAIO BILA

P=Y.+ E+AS, + My — M,. (1.17)
Tlepexoas OT CTOKA PeKH K APHTOKY B PYCJAOBYIO CETh
Yup="Yr+ ASp (1.18)
. OHH OKOHYATENBHO MOYUHAH CACLYIOULEE BblpasKeHIE:
P=E+Y,p+ M;,— M, (1.19)

Hcnapenne E aBTopamMu  OUEHHBAJIOCH B 3ABUCHMOCTH OT MPOAYK-
THBHBIX 3aM4COB BJAArH B Touse H TeMnepartyphl BO3AYyXa, YKasaHHad
sapHcHMocTh Golta npeacTapieHa B rpaduueckoil Gopue.

Ouenka NPHTOKA B PyCc/aoByi0 CeTh 3d MecauHble HHTEpBaJbl Bpe-
MEHH OCYIIECTR/sach JHOO € HCMOMB3OBAHHEM HAHHBIX (PAKTHYECKHX
qaGaionennit, AH60 pacueTHHIM MyTeMm B 3aBHCHMOCTH OT MPOAYKTHB-
HOli BJAAMMOCTH MOYBBL M PA3NOCTH CYMM atMocdepublx ocajikos H

HCNIApPEHHH.
pPOAYKTHBEHBIE samackl BAarg B nouyee AJH

OAHNM H3 ey npHeMOB:
1) ans ocennero nepuoga — 1o y pPaBHEHHIO
CHEroTAfHNA HX NPHHHMAJH PABHBIMH 200 mm;
9) Ha HAYAJIO CHErOTAAHH: ITH 3aMACH APHAHMANH PABHBIMH OCEH-

HHM,
O6o6uias H3J0/KeHHoe, OTMETHM, 4TO METo] pacucra poa#oro Ga-
Jiaxca pedyHoro GacceiiHa, npemmmeuﬁui’l Kaanunusim 0 MakapoBoH,

OCHOBBIBAGTCS HA YyueTe H3MCHEHHi 3anacos BJark Ha MOBEPXHOCTH
17

nexan ouceHHBaANCh

(1.19), a na KoHel
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BodocGopa, B yac
' THOCTH B pycJaoBoi
CTPOCHH CETH, H Ha 3 !
HFF:'I paﬂHiﬂfm-!ﬂ-Lﬂp;:‘ui:}!;;H OTACABLHEIX 3JIeMeHTOR aaﬂgﬁgp'ﬁf{'ﬂiﬁ el
. ; : 'Y H HCKAOYeHL! | : : e
LTGIEH[I'I&THEHHH 3Al1aCoB NOA3EMHbIX ﬂﬂt{m PACCMOTPEHIA rpynTOBLL
¥ - H = oy 4

TRE peuuuip?iﬂggmgg] Paspaboran meron pacyera BOAHOrO 6
IIEEGTDPHMH. B NIPH OTCYTCTBHH JaHHEIX pa6 P

et Cro sjeMmentTaMu. B ero exenme npeaycmar nﬂmﬂm“m e
rpaga; acpu.uﬂ.f:ﬁiﬂﬂe FPYHTOBOrO CTOKa nyTeMm Patqﬂinz?;?fz]cﬁi
Boni i of s ¢ H3 paccMOTpeHHsi H3MeHeHH 3amacop FHIpo-
HHHA H Maka | PYHTOBOIO €TOKa, B COOTBeTCTBHM e i A
oo HDHMHEEEBG" (67), ana1 Beero roaa, kpome nep;mﬂﬂ;ﬁ?" Kam-
ROR aitecrae F_Ijafr;-‘*;f[:lr:mmﬂ (BecHa, 0CeHb). as y}{aamrﬂm;”ﬁgﬁi:g-

MOA3eMHBIX 5% 1
53-“23}:“ Rel OCTATOYHLIR uyien; POA OUCHHBACTCS 113 ypaBHeHHs
OUCHKEA 3HaYeHHil Hen '
dPEHHA 3a Me

OpMYy : cl
‘E PMyJe (3.48), a 3a snmume mecsmp — 2 o onaaR0 - LeBHORA | IO
Hif;a [83] : no gopmyae I1, [1. Ky3p-

) onpeaenenne aanaco

B BO

HOTO HHTEepBaJa no dhopmy.e JAbl Ha

SK:SF[+P_E“-YHI

Bojocbope na kouen pacuer-

(1.20)

rie SII S = 3ana
Chl BOJIBI §
] H[I::;Iﬂu MEcana. 1a BolocGope cooTBeTCTBEHNO Ha Hayano
H BBITIOJIH -

Banac?,l gk Ham::::ﬁmp::?immﬂﬂ Aunpesnon PeKOMenyer conocrasas
BAATH B nowse, Ipi Gomemns onCPCHHBIMI 3anacamu npoaykrus it
YKadauHbix aﬂnﬁcuﬁ CABUINX NOMOKHTENLHBIX 3HAYCHHsX pa =0
pyercs Kak : B 3aBHCHMOCTH OT ceaona roga oua mi PaIHoCTH
BOH ceTn u.r:?rHEFM}’-ﬁﬂuuﬁ BJA4TH HA NOBEPXHOCTH BOMOCGO aITEp"pETH'
Bhckara Ang ;;ﬂl{ BETHYHHA MONONHEHHS TPYHTOBLIX Engpéau pyciio-
Kora sanacsi BOLel B aaluMal KOHeW 3HMHefi man sernell ug?nquauﬂu

5 i { |
MHHHMAbHEL AOHOCHBIX TOPH3OHTAX, ApeHHpyeMbix Serott

ITpu orcy
VICTBHH JNAHHBIX HAGMIOZeHU] 324 CTOKOM, B COOTBETCTBI

pOJL MpocaunBaHHe H3 METPOROH TOJIULHM MOYBOTPYHTOR B Goaee ray0o-

gue ciaou (i) TaKKe OINEHHBACTCA METOLOM aHAJOTHH.

Takum 06pasoM, pacueTHble BHIPAMKEHHS 117 OUEHKH MOBEPXHOCT-
HOTO CTOKAa M 3anacos Bjaarm B GacceilHe Ha KOHEIl pacyeTHOro ne-

PHOMA NPHHHMAIT CJeLYIOULHI BHL
Yoy=(S,+P—E—i— Mk’
SH=S"+F_E_""£_“Y|1- [lr23)

Pacuer BoAHOro GanaHca Mo  paccMoTpenuoil  cxeme AHApesHoB
wanioctTpuposan Ha npumepe p. Ilonomern 3a wernipe ruapoJaorute-
“cxnx rofa (1952-53, 1953-54, 1954-55, 1955-56).

OTHOCHTEAbHO cXeMbl AHAPEfsHOBA MOMKHO OTMETHTBL CJAGAYIOULCE:

1) B uefi cuuresuposanst nien M. H. Byaeiko [21] u A. H. By-
paropckoro [19] — B obaactn pacuera ucnapsiemoctd, I I1. Kanu-
anua [67] — 06 HCKAIOMEHHH H3 PACCMOTPEHHA B yCTOHYHBBIE MEMHKeH-
Hble MepHOIB H3MEHEHHii 3amacoB CPYHTOBBIX BOA M TPYHTOBOrO
croka, Topureeiira, Masepa [147] u K. M. Xapueuko [3] — 06 yuete
B (opMyJe HCHapeHus TEKyULHX OCaJKOB, a TaKie aKKyMyJsALuH—
kosppunmentom orcrapanna croka; TopuTseiTa, Mazepa [147] n
Tiopka [148] — 0 HeOGXOAUMOCTH OUEHKH MPOCAYNBAHHA 1 N30 LITKOB

paaru B Gacceiine;
2) apTop cXeMbl O6GpaTH/ BHHMaHHE HA BO3MOMCHOCTL €€ HCIO/L:

A0BaHHA NpH H3MCHEHHBLIX ACATENBHOCTBIO HENO0BCKA [IIHEFFH{'J‘FEDJI']}E'

(pHueCKHX YCJIOBHAX.
VkasaHpas pacuerHasi cxema, kak u cxema Kanmnuna, He moJy-

ypsa wHpokoro pacnpocrpanenuf. [To MHEHHIO aBTOpa CXEMEL, OHA
MOMkeT OBITh HCMOJAbL30BAHA €. . JHIUL B IENAX HCCJAel0BaHHA 3AKOHO-
MepHocTelt (HOPMHPOBAHHA PEUHOTO CTOKA H B OTAGJABHBIX CAyHadx
npn (pH3NKO-reorpauueckHx YCJOBHAX, 3HAYHTEJBHO H3MCHEHHBIX
HAH HAMeuaeMblX K H3MEHeHHIO) MO CpPAaBHEHHMIO ¢ TNPHUPOAHBIMHS
[3].

]M. M, Jueosau [B8] nmpeanomua cHcTeMy cAeAyIOUIHX ypaBHeHui,
HAWCAWMX NMPHMEHEHHe [pH BOAHOOAJMAHCOBLIX HCCJACAOBAHHAX Hu-

ctutyta reorpadun AH CCCP:

(1.22)

¢ umesmu JI, Tio
. - PKa, F E Tﬂp"THE"

CMAaTpH 4 . Hta n H. P. M

6o 5 ﬂﬂ?!ﬁiﬂl’ﬂ MeToda cumraua, UTO, o San: .HEEPE. dBTOD pac-

CT"PDT NPEBHINAIOT HAHMEHBIIYIO BJATOEMKOCT Mdtm BOAW Ha BOJO- Pom YoV Es (1.24).
TDFD., r Iy T BHe i '

MOBEPXHOCTH) ﬂi,:::im"f:s:ﬂi:?: (B MeTpoBOM MOYBEHHOM mggﬁﬁ:iﬂa W=P—Y, (1.25)

: Al IPMHPOBAHNHE i 3 W i
CTABAHHEM, YYHTHIBAEM bIM Hgaqytt,guufmm:ﬁr CTOKAa ¢ HEKOTOPLIM OT- K=Y /W; (1.26)
' Kg=EIW, (1.27)

[Mosepxnocthuit crok s JAaHHOM cayyae

HHEeM Onpelensercs Bupae-

Y= (Su+P—E,— M) k.

HPFI&; ;}l—TP—-Eﬂ < M, OueBHAHO, Yy =0
c { :
YTCTBHH JAaHHBIX HabalofeHni] JHAUCHHE I'DYHTOBOrO CTOKA

rie W — pajsopoe yBaamuenue TeppHTOpHH; K M K — cooTBeTCT-
BEHHO KOI((HIHMEHTH MHTAHHA PEK MOL3EMHBIMH BOJAAMH H HCNApe-

uus. OctansHule o6o3HaAYCHHA NPEeXHHE,
Vpapuenue (1.24) asajorHuHo ypPABHEHHIO CPEJHEro MHOrOJET-

gero pojanoro Gamamca (1.1). IMpu pacuneneHuy oOuiero cToKa Ha mo-
BEPXHOCTHBI M MOA3EMHBLII ypaBHeHHE (1.24) noaHOCTBIO COBMAJAET
I. H. Bucouxoro [115]. Tepmuu «pajoBoe yBjaaxHe-

¢ ypaBHEHHEM
Hiey, uenoassyemsift JlsBoBuueMm, HeJAb3s MPHIHATL YAAUHLIM, Ha
¢ 19

(1.21)




9T0 006cTOA
IL @, Hm;:-ﬂlﬁgﬁin nnﬁ(p:amanu BanManne TI. P, IOnycos [8]
TEPMHH JHIIEH q]HS;mE- . H}’HHH. KOTOPHE oOTMeyaJin S o ]r
SEMHBIMH BOZaMH CKOro cMbICaa, Kﬂ3‘3|-"¢HlmEHT "HTEHII{H or
Kaer dusiyec » BBedennblii JIbpoBnyeMm, pe g NoJaHo PeK mo/-
TPALHOHHOE n;igm CYILHOCTL QAHHOrO HBJICHHS, Hnmnﬂh“hlepe oTpa-
CTBOM BOJIbI |m'§:;[ € TPYHTOBHIX BOx 06yc0BJAHBaETCH Te{{ If::::?;'{ﬂh-
"“HEPKHDETJ;HH ETPDE OCTAJ0Ch NMOCIe pacXofOBaHHA oOcanko HYe-
BO -TOK, HCIAPEHHe i MONoJHeHHe 3 AKOB  Ha
riylgax Jaccefua, d7MacoB BJA4ard B Moy-
. I'. Bynasko [22]
: paspaGoraa cx
EYHoOr o XM acye
%H ﬂH;‘;ﬂﬁfﬁua MPHMEHHTEIbHO K vﬂiﬂgﬂﬂ'\i Tgegi?liﬂi? {?.‘;Mﬂ"ca
HOTO ﬁﬂccei:f'inamﬁ?ugg COCTaBJeHHe oblLlero BOJAHOO ﬁgﬂai; C.Cll:’.
JAAHC JIBYX  30H — NMOBEPXHOCTHOMN 1 nﬂﬂ{'};‘:-

HOH — 1 B Kaye
CTBE OCHOBHOTO ypa
30821 crenyiomee Bupaenne: OO0 6anaca weroy-

SutP—Y—E=s, (1.28)

rae SII H Sig— Ba
drozanacel Bo

ller%TfHTEPBEI.’IH BPEMEHH. A0cGopa Ha Hawato u Kowen pacter-

OTJAHYHE 0O
Hol' ﬁa-::ceﬁ||1.; ff]iaulenpmmmm MOHATHA — HIMEHEHHe 3araco
noKasateab yposits YJAaBKO BBen HoBHI TEPMHH——KDHI‘IJ;EI»“ _ ?
weckoro rosa. Mo BlAarosanacos B GacceiiHe Ha Hauano ;"H,El .;L“b“
R, paimﬁml NoKasaTeJieM NOHHUMAeTCH He.nﬂum-:ﬂp gﬁrn-
3HIBACMBIX €ro <«HOpM I (axTHueCKHX 3Hauenmii cToKa u Tak EE-
A e zaam:]j dILHBIX 3HAUCHMIl», ONMpejeNeHuEX ¢ noMoO %
ocankos. Tpu sTom Hl];i?;:fiﬁ paBHOOGECNEUEHHBIX 3HAYeH U] cmuémﬁ?*

aeTCs, MTO Mew

rosamac 3 €Y 3HaAYEH]

OB Ha Hauano Sy n Koweu Sy rona {]:IF}'IIIECTE}F:’EI‘MI;IHEE}?{?THH LN

BO

Su b Su {f=1) (1 29]

SH fE) SH”- 1)s

rite | — HOMEpP pacyeTHoro nepuoa. {Laﬂ]

Henapenne E
38 THIPONOTHYECKHI
Henns (1. e HH IOl M ompe -
e (1.28) kax ocrarounmii ugen, Munexco E—,ILM”ETEH H3 ypas-
E#.‘.HKTHBHBI:{ OCallKOB», i o06o3navena Bejn-
JA9 MecAuHbx
HCTTAPeHNS HeTTo EE“”W;FEEJIDE BPEMEHH MOJyuYeHHAA roJoBas cvMMa
BEM XOTOM chapeyup CNPENCNACTCH B COOTBETCTBHH ¢ BHVT H‘vﬂl
IT. C. Kysuna [75] Kﬂ (IPCABAPHTENLHO YCTAHOBACHHEIM 110 rgaanfm-
Hetro E nPIIﬁHBEﬂlﬁrcﬂngigzgmum JHAYEHHAM MeCcAyHoro HCI'IHFEH::::
Enn : HHA HCmapeHus
n n;gg:f;ymm onpeneadercs ]IEHE[‘JEI‘II]HE Ili[:-;-,fri:gﬁmemﬂmi s
28HHE BOJH g i
HEHHIO AR B NouBy { onpefeastercs Bynamko no ypas-
£=P__}"H_EI'|,__'.&S", {la]}

rae ¥Yp—n

PEHHEn Mﬂg;fi?:ﬂnunsman COCTARJAOIIAN PEYHOrD cTOKA: Fn— jic

YDOBHS B X DPACTHTENLHOCTBIO 0CAAKOB: AS. — na na-
AT03anacos NoBepXHOCTHON 30HE ' n— H3MeHenne
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HManokennas cxeMa cocTapjeHis BOAHOro GanaHca NpoHJIOCTPH-
yopana ByaaBko Ha npuMepe psja Gacceiinos pex Benopycckoil CCP.
I3 paccmoTpeHHs yKa3aHHON CXeMHl cJejyer, uTo AJf e HCNOAL3o-
Baums 32 OTAeJblbie HHTEPBajbl BpeMeHH HeOOXOAHMbI JaHHHE MO

|QCaAKaM 1l CTOKY 3@ AL NPOMLIBIX JIET. [To vkasauHbiM JaHHBIM He-
| @BXOAHMO NOCTPOHTH «HOPMaJbHbIC 3aBHCHMOCTH® CTOKa OT OCALKOD,
a takme pakTHUECcKHe AAHHbLIE

" Mcnoabays ykasasuble 3aBHCHMOCTH,
" 10 CTOKY, CJeAyeT ONpelequTh YPOBeHb BJAro3anacon ia HAualo

%-, PHAPOJIOrHYECKOro roja.
: Kak napecTHo, 3aBHCHMOCTH pasHoofecnedeHiBIX  BEJHYHH OCO-

© Genno speKTHRHBI, €CAH MEKAY CaMHMH NepPeMEHHBIMH CYLLECTBYET
pecias Koppeasinonnas csaab. 3. M. Oapjexonom [99] Gmao noka-
~ 3aiio, UTO A YB/aiHEHHBIX TeppuTOpHil MEHLY CTOKOM H OCaiKaMH
~ CyLIEeCTBYET TecHas KoppeslHoHHan CBf3b, VKazanHasd cBA3bL cyulecTt-
 Byer Aas peuHblX 0accefinoB, PacmoJOKEHHBIX Ha tepputopun beno-
- pycckoit CCP, npuMeHHTENRHO K koropoit Ouan ouenenn A. I'. By-
1aBKo 3JeMenTh BojHaro Gananca. [lna 3acyUlIHBHX paiionoB CBA3L
MeAy OCaAKaMH M CTOKOM caabo BHpazeHna H3-3a pacxojoBanu

| aHauHTe]LHOI YacTH OCaJKOB Ha HCNApEHHE.
3acay:KHBaeT BHHMaHHA HCNOJbL30BAaHHE  ABTOPOM rpauKoB

"I, C. Kysuna ais OLEHKH BHYTPHIOA0BOTO PACHpPEACACHIHA HenapeHH.
Tpapukn I1. C. Kysuna, no MHEHHIO B. I'. Auapesnosa [3], xopouio
OTPaXaloT BHJ 3aBHCHMOCTH HCHapeHus OT paeduunTa BAANKHOCTH
po3nyxa. BoaMoxHEe OWHGKH B OlEHKe BHYTPHrOAOBOrO XOAA Hena-
_ pennsi no 3THM rpagukam H3-3a HEYUETa IONMPABOK K ocajkam, Mno-
BHAMMOMY, He3HauHTeJabHBl. B CBA3H € YKa3aHHBLIM npeacTaniasercs,
yro nepectpoiika rpaduxor Kysuna no HOBHM JAaHHBLIM of ocapkax
MOMKET OLITH BechMa NoJesHoMH.

Cxema DBynapko He mnpeaycMarpHBaeT HCMOJIB30BAHHA MAacCOBhIX
" jappbix HAGMOJEHATl 32 OCHOBHBIMH  AKKYMYJANHOHHBIMH  SJEMEH-
. camu Gasjamca: sanacaMu BoAb B o3epax, Goaorax, pVCAOBOH CETH,
cHere, MOvBE, BOJAOHOCHBIX ClOAX.

B 1974 r. IOHECKO onyGaukosano Mexaynapojinoe pyKOBOI-
eTBO 110 MccaepoBanusM B npaktake («Meroap pacuera BOJHBIX ba-
nancon») [93], B xoTopoM B apaunTeaLHON Mepe ofobuien MHPOBOH
OMEIT COCTABJEHHS BOANHBLIX GaNaHCOB PEUHBIX GacceitHOB,

3a pyGexom B mocJejnee JECATHIETHE NMDH pacuerax poAHLIX Ga-
nancos B OCHOBHOM Hcmoapayiores anbo cxembt Tiopka, Topureeitta
u Masepa u ux wmoaudukaumn (¢ OUEHKOfl HCMApeHHd No MeTolLy

X. JI. Tenmana), An60 cXeMbl COBETCKHX anRTOPOB, H3JIOKEHHHIE B pa~
Gorax M. H. JisBopuua [B88] m B MeTOAMYECKHX YKA3AHHAX

[92].
Cxema Twopxa ana pacueta

poanoro Ganadca B FHAMHTENBHON

Mepe ONMHpaeTcsi Ha €ro METOJHKY OUCHKH HCNapenii (eMm. raasy 3).

Sra cxema LMpoKo pacnpoctpanena Bo ®panunn [6, 148].
Paccunrannnie no ¢opmyse Tiopka mecsiuible H rofoBbie CyMMbl

. genapeHns KOpPPeKTHPYIOTCA nyTeMm  BBCICHH koadduuuenTta, pas-
. HOro OTHOMICHHIO PA3HOCTH rOAOBBLIX OCaJKOB H CTOKa K rooBOMH
21




cymMMme mucnapenns, Mecaunble cyMMBl ocaakoR P comocraBasioTcs
¢ OTKOPPEKTHPOBAHHBIMH 3HAYEHHAMH Henapenus L,

[Tpy P>=E npHHHMAETCH, 4TO BJAMKHOCTL MOYBL COOTBETCTBYET
HauMeHblIeH BJArOEMKOCTH, 8 PasHOCTh OCAAKOB H OTKOPPEKTHpOBaH-
HOTO HCOApeHH:A, Mo T[{I[}Hjﬂ COOTBETCTBYET 3HAYECHHID I'IFIDCH‘[IIBEI.HI[FI:

I=P—F (1.32)

[Tpu P<<E pns Kaxjaoro Mmecsina Beluucasercs pasHocrs (E—P)
H 3aTeM NOCJAEA0BATE/NBHO CYMMHPYIOTCH MOJYUEHHBIC 3HAYEHHS, T. €.
OueHHBaerca AePHUHT BJAANKHOCTH nodBel A W ero Hapacrawouas
CyMMa [0 HauMeHblIed BiaaroeMkocTH. Tak Kak ocenbio HchnapeHHe
pesKo yMenblaercd W pasHocte (P—E) crauosurcs Goaplue HyJs,
TO HAYHHAeTCHA HAKONJAeHHe BjaarH B GacceliHe; MPOHCXOAHT CHHIKeHHe
peduunta A Ha anavenne (P—E).

B tom Mmecque, B KOTOPOM HAKOMJEHHE BJIATH MPEBBICHT AedHIHT,
no Tiopry, cHoBa Bo30GHOBJAAETCHA Mpouece npocaunsanus. B srom
caydae npocayHBaHHe onpegensiercs no gopmydae

b=P—E=A (1.33)

B nocnenyiomne mecAus npu A=0 npocaunBanne BHOBbL Oyaer
onpefensaThes Bhipaxennem (1.32), "

Hameneune 3anacoB Boibl Ha pojpocGope, corgacuo Topky, yera-
HABJHBAETCS MO PAa3HOCTH JeMeHTOB npocaunsanus { u croka Y, T. e.

AS=i-Y. (1.34)

YKasanuywo passocTe TIOPK OTHOCHT K H3MEHeHHAM 3aMacoB rpyH-
TOBBIX BOA. OTHOCHTEJABHO paccMaTpHBAeMONl CXeMbl BLICKAmKeM pal
3aMeuanuil,

l. ¥Ypapuenne Boguoro Gananca Twpka ocHOBHIBAETCA Ha JaHHBIX
H3MEpPEeHHII JHIB ABYX OCHOBHBIX 3JeMeHTOB OajaHca: OCajiKoB W
CTOKa; TPeTHH 3JeMEHT — HcnapeHHe — onpefensercsa pacuyetrom, Oc-
TaNLHBIE 3JeMeHThl 6anaHca OTAeJNbHO He ONpelensioTes,

2. Hamenenus zanacos BOALI HAa BojgocGope, onpeneasemMble MO
Buipaxennio (1.34), npeacrapasior coboii B AelicTBHTENLHOCTH OOLLHE
H3MeHeHHd sanacos Bjaarw B GacceilHe, a4 He TOJLKO H3MCHEHHS TPYH-
TOBBIX BOJ, KAK HEeTOYHO noJaran Tiopk.

3. [Tpocaynpanue u faednunT NOUBEHHON Baarn ouenupaiores Twop-
KOM e no JaHdGIM H3MepeHHil BJAMHOCTH MOUBLI, 8 PACYETHBIM My-
TEM, 4TO CYUIECTBEHHO CHMMKAET TOMHOCThL BOJAHOGAJAHCOBLIX pacue-
TOR,

HenoaszoBanne cxembl Tiopka Ha npakTHKe CBA3aHO ¢ PAAOM
TpyjHocTel B OUEHKe napameTpoB, HeoOXOAHMBIX /s pacueTa Hena-
PeHHS B Pas/HUHBLIX NPUPOAHBIX yeaopuax. C noMoulbio 310N CXEMB
HEBO3MOMHO OPOCAEIHTbh AHHAMHKY HAKOMIeHHA H cpaboTKH BAard
B peunoMm OGacceiiHe: nmousax, I'PYHTOBBIX BoaaX, o3epax, BOLOXpaHH-
JHlllax, bojoTax, pycjacBoil CeTH H T. A.

Cxema Topurseifita u Masepa npumensierca 8 Menanun, CHIA u
paae crpan Adpuxn. Ona nospojfeT paccMaTpHBaTh BoAHbiH GanaHc
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' aMe JAHLL A8
peunoro Gacceiina no MecAiYHBIM  HHTEpBanaM BPEMCHH )

] {.,.
¢pe/iHero MHOTOJETHEro nepuoaa. [las pacueTom IIEUﬁ}{:‘,}:ELHMf} I[I:sflg h.:
.?--..HHTHTI: naHHbBIMH 006 ocalkax H yanMeubllel BJATOeMKOCTH i

Kpome TOro, Ajas OUEHKH HCNapAeMOoCTH IIEDE}:DEHI'EH}H clg[%w:ltgﬂr;;
pALY METeopOoJIOrHHECKHX gjieMeHTOR (CM. TJaBy 2). ]
Topurselita 1 Masepa OUEHHBACTCH:

1) pedpuunt BaaArH

A By i B (1.35)

2) sanackl BAArW B NO4Be M; na KoHel pacueTHOro WHTepBaja
Mi=M;,_ 1+ P—E<M; (1.36)
rae M;_, — BJa)KHOCTb B TOuBe Ha HauaJlo nutepsana; My — HaH-

MeHBIIAs BJAAr0eMKOCTh NOYBBI, NMPHHHMAEMAad papnoit 300 MM B Me-

ca;
3) nabpiTOK BAATH b

4) crok Y
} Y=|:b+l"fi—l_‘ﬂ'h-l]'k!: “-35}
roe V;_, — sanac BJarH B Gaccefine 3a NPeALIECTBYIOLLR HHTEPBAI

ppeMenn; k' — KO3(Q@uUHEHT OTCTABAHHA, '_-,'lm'rhmmuu#m. nuqmuenm?:
: ' JIOBO
. rollee  Bangnde BoaocGopa. HHC
ABTOPOB CXeMbl, AKKYMYJAHPY , |
auaqgmae kos(pduimenta k' apTopamu NpPUHHMACTCA PABHBIM 0,9; ;
5) samac BJarn Ha pogocOope HA KOHelW MHTepBajaa  INp
kr =y ﬂ-lEq : [t & 1“_[:4 cﬂCTaﬂJ—[E-
OAHAM 13 CYULECTBEHHBIX HELOCTATKOB JaHHOH CAC (s
g soanoro fajnaHca pedHOTO Gacceiina ABaferca He VUET am?p:éﬁ-
BO3MOIKHOCTH HCNOJNBL30BAHNA B pacueTax AaHHbIX B?}ig?é::iﬂ{}:lzﬂﬂﬂx
1 ; AcaMM BJArd B MOYBE U B .
NIOACHHH 3a CTOKOM, 3anac . :
JlpyruM CYUECTBEHHBIM HEA0CTATKOM ABJAACTCH TpHHATHE HFET;:EE:-
HOTO 3HAUEHHS HAHMEHbIeH Hﬂarﬂ%ﬂ;ﬁﬂ;ﬂl (300 mtf;:eﬁ;:;gaxﬂmm
> a (R'=0,5). ABTOpH He nNpeAycC
[UeHTa OTCTaBanua CTOKA {_ 3 : e
rqera H: 3aMaCOB BJAarn B OTAE/NLHEIX €!
a3JleJBHOTO yHera HaMeHeHHH : ,
EHCEEHHH—H{JEUHQEIIHK ca0fAx, o3epax, ur:mrm_pammmuah.”fjﬂﬂ?m::
pyca0BOI CeTH. CroK He nojpasiensercd Ha NOBEPXHOCTHHIH Hﬁl pgua
Topblil. Cxema He TMNO3BOJACT PACKPBITH AMHAMHKY BJarootm
. : Gaccelna.
Me Y OT/eJbLHbBIMH 30HaMH | :
Pﬂ:ﬁ::mm'rpwm: HAVYHBIX OCHOB OTEUECTBEHHBIX U 33p}rﬁL:m[E|T.~.
MEeTO0B pacuera poAHbLIX GanancoB PeqHBIX ﬁac;‘j::emmu nwasﬂ?riu{
[ i AHCOBOrO METO)
eiHer WCHH BHeApeHHe Bojnobajanco
4yTO [0 nocJeHero BpeMeH an06an ) _
Weeae0BAHN B NMPAKTHKY THAPOJOTHHECKHS m:r...-w.mnamu;{ iii,eh?:;;
T '+ bID HJH MOJAHBIM OTCYTCTBHEM H:
BAJIOCh HEL0CTATOUHOH TOUHOCT :
Hiil IO OTAEALHBIM COCTABJAIOULIAM BOLHOTO Ganauca, Hacth H3 HHX
- MH NpHeMami,
obBEIUHO onpeleanach KOCBCHHBIMHA ;i :
Hﬂl.'ihlﬁp:-}"ran B pasBHTHH BOAHODAJNAHCOBLIX I!EE.II:EJIE:HHIIHHEIJ;IFI&"
yancqa B 1966 r., Koria no MHAIHATHEE ITH B nawen ETpEgm o5
pasBepHYTH MaccoBbie PacueTbl poaHLIX OanaHcoB pevHHIX LAC

23




34 KOPOTKHE HHTCPBAJ/IbE BpEMEHH OTAGJABHBIX JeT I{MECHI.[. CE30H, I'EIJIL
ocHoBanuele Ha gauuelx nabmiogennii ¥YITKC Tockomruaposmera 3a
BCEMH OCHOBHBIMH 3JieMeHTaMu Boanoro Oajanca, JTH pacyeTs! Bbl-
NOJHAAHCH HA €AMHON MeToaHuecKoill ocHoBe, Hanokennolt B Mertoan-
geckux yrasanuax Ne 73 [92]. Hakonsenustit Meroanveckuii onuT H
pe3yabTaTRl pacueToB BOAHLIX GanancoB peuHblx OaccefiHOB OBIIH
o6obwenst B. M. Ba6kuusiv n A. 1. Boukossim npu uagauun Mero-
Auueckux yxasawmuit Ne 89 [92]. OrtuMn ykasauuaMH npeaycMoTpeH
pacuer BOAHHX GajsancoB pedyHblXx OGacceiiHOB 3a CJAEAVIOUIHE HHTEp-
BdJlBl BPEMEHH: deKajla, MeCcHl, MeXeHL, NOJOBOAbLe, TTABOJKH, KaJeH-
Aapublit u reaposorndecknit roasl. [lon ruaponornveckum rogom mno-
HHMAETCH NEPHOJ BPEMEHH, B TCUECHHE KOTOpPOro OCYILECTBAACTCA UHK
HAKOIJIEHHA — PACXOJOBAHHA BJATH B pPEYHOM Gaccelide, ﬂﬂT.ﬂ HAa-
HaJa rHApOJIOTHYECKOro roja Ha3zHaAvYaeTCH HCXOOA H3 CAedVIolUero
COOTHOIUCHHA I1JTH OAHOO U3 OCEHHHX MECHIeB:

Py > (Y + E). (1.39)

Coranacio MertoanueckiM yxasanusM Ne 89, B 3aBHCHMOCTH OT
HaJHYHA HCXOJAHBIX JAAHHBIX H II.EJIEf'I HCCJIEAOBAHHA PpacyeT BOJHLIX
Oanancos peunblx GaccefiHOB PEKOMEHIYETCA BLINONHATb MO OAHOMY
13 JIBYX YpaBHEHHIT:

|) AeranbHOe ypaBHEHHE

s gy el i ey e gy N e e UL
— AS, — AM — AU; (1.40)
2) npubauxenHoe ypaBHCHHE
AS = Py T Py S Py S B A NS SRS A A

rae P, —ocajki, OTKOPpPEKTHPOBAHHBIE BCeMH nonpaskamm; P —
OCagKH ¢ MONpaBKOA TONBKO Ha cMayHBaHHe; Yy, Yy — coorserct-
BEHHO TMOBEPXHOCTHaH H Nouil3cMHad COCTABAAIOLIHE PEeYHOro CcTOoKa;
Yo — Bogo3zaGop u3 pycaa pekn H nepebpocka Boj B coceinune Oac-
CeiHbI; }’H—cﬁpucm HCIOJIL30BAHHLIX BOJA M nepebpocka Bojg H3 CO-
ceiHnx Gaccefinon; £ — obulee ncnapeHne ¢ Bojaochopa 3a BLIYETOM
KOHAEHCALLHH 4"}.3 —a anEﬁ."II{}I-LEHIIﬂ-E JHAYCHHE E}'MM&FH'DI‘D HIMEHCHHA
3anacoB BJarH B octaibHbiX (noMmumo chera ASg, o03ep, BoaoXpatu-
Juuy ASqy u Gosor ASg) emroerax peunsix  Gacceithon  (nouse AM,
BojoHocHBIX cioax AU, pyciaosod cern ASy, B c/ioe NOYBOrPYHTOB,
PACIONIOMKEHHOM HHXKe BEPXHEro MeTpoBOro ¢JodA A0 YPOBHS TPYHTO-
BHIX BOJ, B FPYHTax BONOYNOPOB, a TaKKe 3HAaYeHHe BO3IMOXHOID
nojseMuoro BofoobmMena); AS’ — cyMMapHoe H3MeHEHHe HEyUTeHHBIX
B ypasuenun (1.40) sanacos Bnaru B 6acceiiHe.

pasuente (1.40) ana ouedkn BoAHoro fajaHca Maaklx BoaochHo-
POB JAOMOJIHAETCA 3JeMeHTOM Vg, NpeAcTaBifgiomwuM coGoil 4acTh
CTOKa, He JIpeHHpPYyeMoro AaHHBIM BOAOTOKOM, 3JHAYeHHe paccMarTpH-
BdeMOro sJiéMeHTa ONMpeleJdeTca Mo pasHoCTH MCHIY CTOKOM PpeKH,
NOJHOCTLIO JAPCHHPYIOUIEH MOA3EMHBIE BOJABL CBOoero OaccedHa, MPHHH-
MaeMoro 3a aHajor, H CTOKOM JaHHOTO MaJoro sogochopa.
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. Ypastenne (1.40) pexomemayerca MCHOAB30BaTHE NpH pacueTax
BojHOro Gananca Tex BoA0cOOPOB, B npejenax KOTOPHIX MMEETCH J0-
CTATOYHOE UHCI0 NMYHKTOB HaOJIOACHHIT 3a ero sJaeMeHTamil,

- B nacrosiulee sBpems M3JOMKeHHbI MeTold Hcnoawsyerca B ¥TKC
NpH cocTaBJedHnH BOAHBIX OanaHcoB peuHbix Gacceiinon, J/lig nopwie-
iHfl onepatHBHOCTH pacuetoB B I'I'M paspaGoranm nx aaropurmme u
~mporpammul. [lpu paspaGortke aJropHTMOB W NMpOrpaMM YuYTEHEl cJe-
CAyiouiHe ocoGeHHOCTH, NPHCYLIHE pacyeTaM BOAHBIX 0aJaHCcoB PeYHEIX
- bacceiinon [92]:

l) BO3SMOMHOCTL BBIpay<eHHs CTPYKTYPHl BOAHOro Gajanca nocpei-
CTBOM CHCTEMbI MaTpHIL;

2) BO3MoxHOCTL BBoga B IBM, onepauum n BriBOjAa HA nevath

* OOABLITHX MACCHBOB HCXOAHON HHGOpMalHK;

J) OTHOCHTENBHAA HECJO0KHOCTL NPOH3BOAHMEIX  aJjrefpaHuyecKuy

- onepauit,

4) BO3MOMKHOCTL OrpaHHYEHHA NOJYYAEMbIX PE3yJbTATOB TpeMs-
HEThIpbMSA UHDpaMH; :
D) BO3MOMHOCTL pacu/JeHeHHs nporpaMm (pemaemoit 3ajaun) Ha
- MaJ03aBHCHMBIE HAH HesaBHCHMBIE GJOKH (MOANMpoOrpaMMut).
[Iporpammel cocrasientl na ssuke POPTPAH,

I'naga 2
B3IAHMOCBSA3b BOOHOIo H TENJIOBOI'O BAJIAHCOB

HApuxyuiei cHaoii KpyroBopota BOAH HA 3eMJje SBJAETCH NMPHTOK

- CONHEYHON paiMalHKl K 3eMHOH NOBEPXHOCTH. JHeprerHueckuil dax-

- TOp paccMaTpHBaeTcsa B KavecTse nepBHYHOro dakropa npupoLHLIX
~ fipoueccos, NOITOMY HavaabHLIM 3BEHOM KPYroBOpPOTa BOJBI CJefyer

. CHHTATL HCNApeHHEe BJAr" ¢ OKeaHoBn, MOpeil H NMOBepPXHOCTH CYIIH.

- TlpumennTeNbHO K NOBEPXHOCTH CVINH COOTHOINGHHE MEMYy pas-
 JIHYHBIMH TENJAOBLIMH NMOTOKAMH MoiKeT OHITh MpeicTaBJedo B BHAe

- CIeLyIOUIero ypaBHeHns tTenaoporo Ganaunca:

R=LE +T + B, (2.1)

. rae R — paanaunnonnwii Gananc; £ — HecnapedHe 3a BHIUETOM KOHAEH-

- cauuy; L — ypeannas tenanora ncnapenus (LE — sarpata tenaa ua

. Henapense); T — typOyJenTHuli  Tensoo6Men MOBEPXHOCTH  CYLIN

€ armociepoii; B — oOMeH TenaoM ¢ HHMKeJemallHMHu CJI0AMH,
CpelHHe COOTHOLIGHHA MEKAY OTAeNbHBIMH 3JeMEHTAMH Telio-

- Boro Gajanca B PAaBHHHHON 4A4CTH MOBEPXHOCTH CYIIH NMpPeACTABJCHEI

"B Tabu. 1.

. B ypapHennn (2.1) ve yyuTHIBAIOTCH HEKOTOPHE NOTOKH Temaa
~ (satpaThl Tenna Ha GHOXHMHUECKHE MPOLECCH, MNePexoj]  TemIoBoil
- SHEPrHH B MEXaHHYECKYW, NorjolledHe H BbAeJeHHe Tenaa B npo-
Hecce X03AfCTBEHHON AGATEJLHOCTH YeJOBeKa H Ap.), SHaYeHHs KOTO-
PHX MaJe 1O CPaBHEHHIO C OCHOBHBIMH 39JIEMEHTAMH TEMJIOBOTD



TaGanua |

Tenaonodi Gananc nosepxnocrd cywm, JLx/(m*-ron)

SaeselT Tendonoro Gaaanca Anesent Tendosoroe Gananca
[lmpoTa Llpora
® LE T [ LE a
: i
70—60 °¢ 8,4 6,7 1,7 10—20 30,6 18,9 |8 L15%
60— 50 12,6 9,6 3,0 20—30 99.3 11,7 17,6
50 —40 18,9 10,5 8,4 30— 40 26,0 12,2 13,8
40—30 25,1 9.6 15,6 4050 17,2 9,2 8,0
30—20 29,0 8,0 | 21,0 50 —60 13, 9,2 3,8
i 29,8 e 16,4 | Bea cywa | 205 | 11,3 9,2
0—10%1w0 30,2 25,6 4,6

Mpumeuanne JLaa cpeaHero MHOrO/IETHEro rONOBOrO mepHoia obmed Ten-
JOM ¢ HEMKeJe:KAMH CI0AMH NPHHHMACTCA PABHLIM HYK.

Gajaica. B COOTBETCTBHH CO CJOMKHBIUENCS NpakTHKOH Benndnua R
NPUHUMACTCS MOJOMHTENbHOM, KOrga oHa XapaKTepH3YeT MpHXOL
Tenaa K nopepxuoetd cywm, a seauunnst LE, T n B — korna onn xa-
PAKTEPHAYIOT PacXo/ TEnaa oT 3eMHOIl MOBEPXHOCTH. PaanaunoHHbii
Gananc R paBHseTCs PasHOCTH MOIJIOUIEHHOH MOBEPXHOCTHIO CYLIH KO-
POTKOBOJIHOBOH pajHanni H 3QQPEeKTHBHOro H3Ay eHs:

R=Q+¢(—a)—1, (2.2)

rie Q W g — cyMMBl MPAMON M pAcCeAHHOH pPaAHALHH MPH CpeaHei
A mepHofa obsaunocrH; o — ajbbeto (KO3IhQHUHEHT OTPaKeHHd
nogepxHocTH cymwn); [ — spHeKTHBHOE H3MYHEHTE,

[Mpuemsl onpefeneHds OTAGNBHBIX  COCTABJAIOLLHX ypasHeHHH
(2.1) u (2.2) npuMeHHTEJIbHO K PABHHHHBIM YCJIOBHAM XOPOIIO H3BE-
CTHBL H HX PACCMOTPEHHE He BXOAHT B 3ajady HAaCTOALLEH paboThl.

Jlns ropHeIX pailOHOB BOMPOCH! METOAHKH OUEHKH OTAEJBHBIX CO-
CTABJAIONIMY YPABHEHHS TemoBoro OaliaHca H3yHeHbl BecbMa cnabo.
D70 CBA3AHO ¢ TEM, UTO B ropax yCJIoBHA TemaooOMeHa HaMHOrO
CJAOMHEee, YEM HA PABHHHE BCAGACTBHE ocobennocTell ropuoro penneda.

MeenenopaHusaMi mocaenunx Jer ycranoenexo (14, 39 uro sna-
yeHus pafHatnonHoro 6GajaHca B ropax yMeHblIaloTeH € Bo3pacTa-
HHEM BBICOTH MECTHOCTH H3-3a Gosiee OwicTporo pocra ajinGeno u g-
DEKTHBHOTO H3JAYUEHHS MO CPaBHEHHIO C CYyMMapHoil painannel Ha
BEICOTAX, npepbimaiomux 500—600 M wax yp. M. B 10 e npema sua-
yeHHA R B 3HauuTe/bHON Mepe 3aBHCAT OT IKCTMO3HIHHE H KPYTH3HbI
CKJA0HOD, A

Koanueerso temaa, 3aTpavynpaeMoe Ha Henapenue B ropHbIX pai-
onax LE, Tame cyuiecTBeHnbiM o6pasoM H3MEHAETCH B 3aBHCHMOCTH
OT BLICOTHI MECTHOCTH, OPHEHTAILMH M KPYTH3HBl ckJonHoB. [loapobno
STH BOMNPOCH paccMOTPEeHBl B raase 5.
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OTHOCHTENBLHO XdpaxKTepa H3MeHeHHs

TYPOYJAEHTHOrO  TennooG-

- MEHa MOoJCTHJAloLLell MOBCPXHOCTH © arMocdepoil B ropax ogHO3Had-

HOTO OTBEeTa He noayuewo. Pajgom asropom [14, 28] ormeuaercs Teu-
ACHLUHA MOHHACHHA rOJAOBHX anavennit I ¢ BospacTanHeM BHCOTH
Mectiocti. EcTb i npotnBononoxusie cysmaenusn [117, 129]. dro csa-
3aHO OTHACTH € pasauyneM BbIOPAHHBIX A48 HCCJACAOBAHHI TOpPHBIX
TEPPHTOPHA B OTHOIIEHHH KPYTH3HBI CKJIOHOB, HX SKCHO3HILHH, CTENEHH
SAKPBITOCTH rOpH3ONHTA, MO3TOMY, MpH pacuerax TypOyJEeHTHOro Ten-
JIOOOMEHa B ropax AOJIKHLL YUHTBIBATLCH KaK BBICOTHOE MOJIOMKeHHe
TEPPHTOPHH, TaK H oporpauueckue ocoGeHHOCTH MECTHOCTH.

Onpenenenne tennoobmena ¢ rpyntom B p FTOPHBIX YCAOBHAX —
BeCbMa CJ0MHaA 3ajava, JKCHepHMEHTANLHLX AAHHBIX O 3HAYCHHAX
STOTO 3JEMENTA 15 PasjnyHBIX NOACTHAAIOIMHX MOBEPXHOCTEH B ro-
pax (ayrosbie CKIOHBI, CKaJBl, OCHIN H T. A.) KpaiiHe maJo, a cye-
CTBYIOLLHE MaJOMHC/ACHHBIE paccuyHTaHHLle  JaHHBe TemiooBMeHa
C I'PYHTOM B ropHbX paHOHax nojay4yenbl, Kak NPaBHJo, ¢ HCOOJIB3O-
BaHHEM MCTOANK, paspabOTaHHBIX AJS PABHHHHBIX YCJIOBHIL

2.1. COBMECTHOE PEWEHHE ¥YPABHEHHA BOJHOTO
H TENJIOBOI'O BAJIAHCOB

o nacrosilero BpeMeny npH BoAHOGAJNaHCOBBIX pacuerax B 6ok~
IHHCTBE CJYYAEB HCNOJNb3YeTCA KaaccHYecKoe BoAHOOANaHCOBOE YPaB-
Henne (1.3), sanucanHOoe B 3aBHCHMOCTH OT NOCTABJCHHON 3amaum
C TOH HAH HHOH CTENeHblo aeTajabHocTH. Mekay Tem thopMupoBaHIE
DJAEMEHTOB BOJAHOTO 0ajanca NPOHCXOAMT B TecHOll CBA3SH ¢ IHepre-
THUECKHMH (aKkTopaMu atMocepw H  NOACTHAZIOILEH NOBEPXHOCTH,
Hocrynaenne na noBepxHocTh cyiip TemioBoii SHEPrHH COJIHLA H ee
TpaucopMauus, Npoueccsl BWNAJEHHA OCAAKOB, HCMNAPEHHA, CTOKA
NpocauHBaHHA, H3MEHEHHE BJArO3anacoB TECHO CBA3ZAHEI H IlpE,ﬂ,ETEB:
AT co6oil, no onpeaeaennio B. I'. Anapennosa [3], exuusii ciox-
HEIH CaMOPeryJHpYIOLIHIACA Mpollece, XapakTep KOTOPOro 3aBHCHT OT
COOTHOMIEHHS! TeNaa W BJAArH, YCTAHOBHBUIErocs MJAS JAaHHON TeppH-
Topun. Cae1oBaTe/bHO, OJIHHM H3 BOSMOMHBIX MyTell pelueHHs BoAHO-
0anaHcoOBOrO ypaBHEHHS SBJACTCA YCTAHOBJCHHE CBAIMN TEMJ0IHepre-
THYECKHX (DAaKTOPOB ¢ 3JeMEHTAMH BojAHoro Gagdanca, Kax nmokazaim
Heenepopanna [3, 21, 90], sror nyrs, sagaovaomniics B COBMeCTHOM
PELICHHN YPABHEHHI BOAHOrO M  TenJoBoro GanaHcoB, OKasajacsH
BECbMA NEPCNCKTHBHEIM, TaK Kak on Oainpyercsa Ha NpPHMeHeHHH (u-
3HUECKH 0OOCHOBAHHEIX pacyeTHHIX 3aBHcHMocTell, B MpocTedieM cay-
Ha€, KOrjla Onpeieqsiiorcs s/1eMeHTsl Oajanca yqacTka cyWH Ajs ro-
AQBOro HHTEpBaJia BpeMeHH, cHCTeMa YpaBHEeHHH TenJiororo H BOAHOrO
Ganancos Moxer OLITL 3anHcaHA B BHAE YPABHEHIs

P=—Y,+ Yo+ E+AS. (2.3)
i Gonee KOPOTKHX nepHoaos uien AS ,mupq)epeuunpyﬁn:ﬂ Mo

- OTAEJLHBIM BHAAM Baarozanacos, CBAayIOWHM NapaMmeTpoM ypabie-
Huil (2.1) u (23), Tak me xak W MOGLIX APyrux YpaBHEHHH Tenio-
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BOTO 1 BOAHOro GaJaHcOB, 3anHCAHHLIX A5 OAHHAKOBLIX ITPOMEYT-
KOB BpeMeHH, siBiseTcs HCrmapedHe ¢ NOBepXHOCTH CyIUIH E, xotopoe
3ABHCHT KAK OT HAJAMYHA BJArH, TAK M OT MOCTYMJIEHHS COJHCHHOM
sueprud. Ecan Gb MO#HO OBUIO AOCTATOMHO HAJCIKHO ONPEAEIHTH Pa-
AnaunonHLil Gananc H TYpOYJAEHTHLI TENJA00OMeH, a TaKKe Apyrue
pajHalHOHHBIE XAPAKTCPHCTHKH AJs PAcCUCTHOrO HHTEpBAJId BPEMEHM
B YCJAOBHAX MOCTOAHHO MEHSIOULEHCH YBJAMKHEHHOCTH NOACTHAAIOUIEH
NOBEPXHOCTH, TO onpejeienne £ U3 ypaBHeHH:H TEMIOBOrO Gananca H
noc/edyiollee pelueriie ypapHenia BOJAHOro Dajsauca He MpPeACTaB/IsIo0
611 Goabmiofl caomnoeTn, Oanako ata 3ajgaua Momer ObiTh pelieHa
JHIL OJAA OTAeNLHBIX OrpaHHYeHHbIX YHACTKOBE CYLIH nyTesm opranH-
qalHl cnenuanpHBIX Aetansupix HaGmogenuii. [Tepsuie necaeioBaHidA
¢ HCMONBL30BAHMEM COBMECTHOrO YPABHEHHS BOAHOTO H TeMIoBOro Oa-
NaHCOB GLIIM BHIMOJHEHB A4 CPEAHHX MHOrOJETHHX YCJOBHH H' rO-
10BOr0 WHTEepBana mpemeHH. TakuMu ypaBHEHHAMH «CBA3W» ABHAHCH
dopmyin Onbaexona

E = Eyth P/E, (2.4)

i LpefiGepa

E=P[l —exp(—EdP)], (2.5)

rne By — MakcHMaJbHO BO3MOXHOE HeTiapeHne.

Mosanee M, M. Byasiko npeaiokua onpeaeiTh MakCHMAJALHO
posMmoxioe wenapenne [21] Ep oannym H3 c/AGAYIOUHX NPHEMOB:

1) kak wactuoe OT [eJeHHA paiHauHOHHOrO fanaHca, COOTBETCT-
BYIOILErO YCJAOBHAM JOCTATOYHOIO YBJIAKHEHH? R, Ha yaenbHYIO TeN-
Joty uenapesus L, 1. e,

2) no opmyJe

Ey=c¢ (29— &), (2.7)
rie €y — YIpPYrocTh HACHILAIOUIHX MapoB NpH TemmepaType yB/dx-
HEHHOM MOACTHAAIULEH NOBEPXHOCTH, € — YNPYrocTh BOAAHLIX NAPOB
B BO3AVXE, € — mapamerp, 3aBHCALLHI OT koaduitnenTa BHEUIHEI
Jupdyanu D,

[lpu D=0,63-10"% m/c Ana MECAYHBIX HHTEPBAJIOB BPEMEHH =
= 17,5, BoJee TOuHBble pe3yabLTaThi ONMpeAc/eHHA Napamerpa Eq moryT
GLITH MOJAYUEHBl MPH HCMOAb3OBAHHK  (POPMY.IEL (2.7). Cpeanee reo-
MeTpHueckoe uz cooTHowenuit (2.4) n (2.5) ¢ yuetoM BhipayKeHHH
(2.6) nau (2.7) npeacrasiager coboil ypapHeHHe CBA3M Bynsiko, Kko-
Topoe B Hacrosllee BPEeM#A WIHPOKO HCNOJALIYETCHA MPH ONPEAGTEHITH
CPEJHEro TO0BOT0 HCMAPEHHSA ¢ MOBEPXHOCTH CYLUI:

E = A/ PE,[1 — exp (—Eg/P)] th P/E,.

Vpasuenns (2.4), (25) n (2.8) ycraHaBAHBAIOT 3ABHCHMOCTH
CpeHero rofloBoro HCMapenus OT OCajiKOB H pajHALHOHHOO GaJanca
yBAAKHEHHOH NOBEPXHOCTH. Paananuonnbii OGaiaHe yBAaMKHEHHOH
IOBEPXHOCTH AOJIKEH MPH 5TOM PacCHHTHIBATLCA N0 TeMnepatype
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(2.8)

9TON NOBePXHOCTH &y, [lasi onpexeneins fy U €, B COOTBETCTBHH € pa-
__Tamu [3, 21], coBmecTHO pellaTCA ypaBHeHHe TemioBoro OaJjanca
2.1} AAs yBJAAKHEHHON NOBEPXHOCTH i ypasHenne Maruyca. Oraennb-
Hble Wielbl ypaBHenus Ten/osoro Gananca (2.1) B paccmarpHBaeMoM
‘Caydae onpefeasotes caeayiowum obpasom. Pagnaunonustii Ganamnc

‘yBaaxkHenHoH nosepxwoctn R (/M?) naxomntes aasi MecAMHBIX
HTEPBAJIOB BPEMEHH [0 BLIPAXKEHHIO

R=4,19.107[R" — 0,33 (t, — 1)), (2.9)
-j*.l:ae R’ — pagnaunonnsil 6ananc, paccunTaHHBIT MO TEMITC 3=
) .;E:-,r:{g; [ — TeMnepartypa BO3ayXxa. ; N
! ATPATHl TENMJa Ha MakCHMAaJabHO BO3IMOMHOE HCMapeHuHe i me
Ipn Kosduuuedte suemneli auddyann D= 0,63 CH;"EFDHFEII%%HISTEL

'

Ha OCHOBaHHH 3aBHCHMOCTH

LE;=4,4:107 (1,15e; — e). (2.10)
. TypOyaentusiit rennoobMen ¢ atrmocdepoit (/M%) npu yvkazaw-

X VCJAOBHAX JLIA MECHYHLIX HHTEPBANOB pa : .
R p paCCUHTBHIBAGTCH CJAEAVIO

T=2,14:107 (t; — 1). (2.11)
E [Torcrapnss  sepaxennna (2.9)—(2.11) B ypapHeune TenjaoBoro
- Gananca (2.1), nocne paga npocrefinx npeoGpazoBanuit noJydaem
Ay=ey + 0,691, = 0,825 (R’ — B) + 0,59¢ 4- 0,87e. (2.12)
Benuuuna ey onpeneasercs no apHenHn Ma

e o yp ruyca, nMmeouemy

eo==4,58 . 17156/ (254 La),

(2.13)
CosmecTHoe pewenne ypasuenuit (2.12) wu (2.13) moxer GHTH
| BRINOJHEHO ¢ MOMOULLIO rPaHKOB, MpeacTapienibix va puc. 2. [Moeae
OnpesieieHis 3HAUCHH Ay (npaBoit vacti ypasHeuns (2.12)) 1o rpa-
- (huky ¢ xpusoft | cuumatorca suwadenns fo. [To nauubiv o £y ¢ kpusoft
2 CHHMAIOTCH 3HAYEHHA €), KOTOphle Hemoab3ylores B dopmyne (2.7)
- Jaa ouenku napamerpa Ey. Takum oGpasom, aas onpeaenenus R, T
H £ 10cTaToMHO HMEThb JaHHble Hab/MIOJAEHH CcTaHAapTHOM cetn 3a
- 9JIEMEHTAMH paJAHAUHOHHOrO peKHMa, OcajKaMmH, TeMmnepaTtypoii M
- BJAAXHOCTBIO BO3NyXa. Taxue nabaoleHns B HaAcTOALLEE BpeMs Mpo-
. BoaaTca na Ooabluedt yactu teppuropun CCCP. B cayvae orcyrersus
 AKTHHOMETPHYECKHX [AHHBIX palHauHOHHBIH OGajanc yBJAaXKHEHHON
" NOBEPXHOCTH MOMKeT OBITh onpejeneH KOCBEHHBIM NMYTEM, B YaCTHOCTH
B 3aBHCHMOCTH OT TeMNepatypsl BO3AYXa, a mapamerp E, — B 3aBH-
CHMOCTH OT yCJIOBHOrO JAepHIHTAa BAAXKHOCTH BO3AYXa MO METOAHKE
H. 3yGenok [59]. B nmocnesnem cayuae Beanuunst R u Eq Gyayr
OTINYATLCA TOHHAEHHON TOYHOCTHIO MO CPABHEHHIO ¢ HX SHAYCHHAMH
OUEHEHHBIMH YKAa3aHHBIMH BbIILIE TPHEMAaMH, I



Hanomennble pacHETHBIC CXEéMbl, OCHOBAHHbLIE HA COBMECTHOM pe-
WeHHW YPaBHEHHil TEenJoBOro H BOAHOro GaJaHCoB, NPHOOPETAIOT BAIK-
HOe 3HAYEHHE B COBPEMEHHLIX YCJOBHAX, KOria AJf MHOMHX peuHbIX
BIJ.ELDI‘.‘ﬁD[]l.‘JH BO3HHKJA HEﬂﬁ}iD,ﬂllMﬂETh B OLEHKE H NporlHode H3IMcHC-

LEN
Jir

2

| | | |
%% =10 0 10 3 A1t

Puc. 2. 3asucHMOCTb YIPYTOCTH HACKILEHHA BOAAHOIO Mapa €y OT TEMNEPATYphl
VBAAMHCHHON NOBEPXHOCTH [,

! — oaa samicumocTn Ag=f{f); 22— gas sasuchmocTin @o=[(fs).

HHH OTAeJNBHEIX 3JEMEHTOB BOJIHOIO Gananca noja BAHAHHEM xoasier-
BEHHOH AesTeIbHOCTH, B uacTHOCTH BechbMa NEPCHNEKTHBHO ONpPEIE/ATh
CyMMapHoe HCNapeHHe Mo JAHHOH MeTOJIHKe NpH OoHCHKEe BJAHAHHA Je-
COXO3AHCTBEHHBIX MEPDI’IPIIHTHﬁ Ha 3JeMeHThl BoJAHOro 0anauca, pac-
YeTax TIoTepk Ha HCOApeHHEe NPpH  NPOEKTHPOBAHHH BOJAOXPAHHJIHL

H Ip.

2.2. BBAHMOCBA3L 3JEMEHTOB BOJAHOTO H TENJOBOIo
BAJIAHCOB CYIUH

B n. 2.1 ormedeno, uTO B KauecTBe MAaKCHMaJbHO BO3MOMKHOIO
nenapenns M, H. Byaslko npeajoxna uenoassosath napamerp £y,
onpedensemsili no swpaxmenuio (2.6). Hannoe swpazenue GuUIO M0-
JYHMEHO HA OCHOBAHHH CcJaelyiollux paccyaiennii. Hapecrno, uro
cpejHee 3HAYEHHE MCMAPEeHHs ¢ NOBEPXHOCTH CYUIH 3aBHCHT OT KOJH-
YECTBA BHIMABIINX OCALKOB i MPHTOKA codHeunoii paimauun, B o06-
UieM cayuae ¢ yBeJHueHHeM OCaJKOB M COJHeYHOro Telja HcrmapeHHe
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yBeaHunsaerca. B 3sode negocrarouHoro yeaakxeuus (ocobeHHO
B MYCTHIHHON 30HE) MPH MaibX 3HAYEHHAX OCAJAKOB W GOJBLIOM NpH-
\TOKe TenJa BeA BOAA, MOCTYNAIOULAs B BHIAE OCALKOB, PACXOAYETes HA
cnapenne, T. e, ornowenne EfP npubamkaercs k eamnnue, B 1o xe
‘BpeMA B 30He H3OBITOYHOTO YBJAAXHEHHA B YCAOBHAX GOJNBLIIOrO KOJH-
HECTBA OCANKOB H HEIHAYHTEJNbHBIX TEIJIOBHIX PECYPCOB OTHOLICHHE
E/P Gyaer majo u npH BO3PACTAHHH OCAAKOB H YMEHbIICHHH NpPHTOKA
‘Tenaa Gyaer CTPeMHTHCH K HYJTIO.

- Ecan paccmotpers, Kak Oyaer Menatbes orHouwenne R/(LP)
LA YKAa3aHHBIX ABYX 30H, TO OKA3LIBAETCH, 4TO B 30He H3GLITOMHOrD
YBiaxHenus ero 3Havenus OyAyT Mannl (B mpejese 10 HyJaA), a B Iy-
CTLIHHON  30He — Beanky. JIefAcTBHTENBHO, 3HAYEHHS  OTHOIIEHHS
R/(LP), koropoe Gbi10 HA3BAHO PAJAHAUHOHHBIM HHAECKCOM CYXOCTH,
‘HaMmeHAwTes ot 0,10—0,15 B 3oHe W3GBITOYHOrO M A0CTATOYHOIO VB~
Jdgamuenua fo 2,5—3,0 5 nycreine. Takum obpazom, Aoamua cylect-
BOBaTh (DYHKUHOHAAbHAA CBA3L Mekay orthowennamu E/P u Rf(LP),
KOTOPYIO MOMHO 3aMHCATH B BHE

E[P = [[R/(LP)]. (2.14)

Hanunoe ypasnenne Byabiko Ha3san ypaBHeHHeM CBA3H TeNJOBOrO
H BOAHOrO 06anaHcoB, KOTOpOe YCTAHABAHBAET XapakTep B3anMoaeil-
CTBHA MKy 3JEMEHTAMH BJAarooGopota W SHEPreTHYECKHMH (aKTO-

‘pami. OKaszanock, 4To BHI ITOR CBA3H XOPOUIO ANNPOKCHMHPYETCA
opmynamu Onbiexona n  IllpefiGepa (cm. m. 2.1) B ToMm cayuae,
Kkoria Ey=R/L. Bunoaneunas Byasiko nposepka qopmyn (2.4),

(2.5) u (2.8), noayyeHHLIX ¢ HCMONL3OBAHHEM AAHHOIO COOTHOIICHMS,
TOKAa3aja, 4To Aa OOJBIIHX HHTEPBAJOB BPEMEHH PACCYHTAHHBIE 3HA-
HEHHA JOCTATOMHO XOpollo corjacyworcs ¢ Hatypusimu, O Bnogxe
- YAOBJICTBOPHTENBHBIX pPe3y/ILTATaX pacueToR HenapeHus no dopmyJae
(2.8) nuwer B csoeit pabore C, @, ®egopos [128]. On swimoHuA
OUEHKY OTHOCHTEJILHOH MOrpPeliHocTH ONPeieeHlsi cPefHero rodoBoro
CymMmapunoro ucnapeHusa no Qopmyae (2.8) nytem cpaBHeHHA MOJY-
UEHHBIX JaHHBIX €O 3HAYCHHAMH CYMMAapHOro HCHAPEHH#A, CHATHIMH
¢ waprol I'TH, nocrpoennoit nox pykosoacreom A. I1. Boukosa [29].
“Lonocrasnenne, Bbinoanednoe aas 153 nynxros, nokasano, 4To cpei-
lee KBAJApPaTHYECKOE OTKJIOHEHHe 3HAYEHHI HCNapeHHs, onpeneseHHbx
JABYM#A BhILIEYKA3aHHBIME cniocoGamu, okasajock okojo 10 9,

~ Tlo muennio A. A. Coxonosa [114], npunarteii Byasiko mapamerp
R/L B xauectBe XapakTePHCTHKH MAKCHMAaJBHO BO3MOMHOMO Henape-
HHfl He BHOCHT CKOJBKO-HHOYAb 3aMETHOro YTOUHEHHS B (opmyJay
(2.4) u xpusan, coorercrByoman Qopmyne Byasiko, Tak xe, Kak
- KpuBas Oapfexona, He BCIOAY COMVIACYeTCH ¢ SMOHPHYCCKHM TAHHBIMIL.
Kp anajgornunomy Beipoay npuwen u Kysun [81], ormeruswni, uto
Aas tepputopun Kpaitnero Cesepa daxtnueckoe uenapeuse wa 50—
70 % wmeubwe paccuntantoro no dopmyae (2.8). To e orMmeuaercs
M 445 ropusix tepputopnit [37, 39]. Hecoorserersie anauennii mena-
PeHHA, PACCUHTAHHBIX N0 VpaBHenuio (2.8), (GaKTHUEGCKHM 3HAUCHHAM
‘A. U. Bynaropekuii [19] ob6bsicuser ABYMs npuuHHamMu. Bo-nepsuix,
TEM, UTO NpPH HH3KON TeMmnepatype BosjayXa H HeGOJBLIMX 3HAYECHHAX
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HEAOCTATKA HAcHILleHHS He cobalonaercs cooTHowmenue Eo=R/L u
(haKTHUECKAs MCMAPAEMOCTb OKasBIBAETCSl CYWECTBEHHO HuMel Toil,
KoTopas onpeneiserca no paanauHoHHomy GanaHcy. Bo-Bropmix, Tem,
YTO BECHOII H OTYACTH B Havajde Jera pabawaaeTcs SBJeHHe TAK Ha-
abiBaeMoil pHUSHOMOrHYECKOI 3aCyXH, KOraa H3-3a HH3KOI TeMnepa-
TYPH TOWMBHI MOHHM(EHA TPAHCOHPAUMA PACTHTEJLHOTO NOKPOBA,
[Tornouaeman pacTHTe/NLHBIM NOKPOBOM COJMHEYHAs paasauus B 3Ha-
YHTeNLHON Mepe pacxoayercs Ha TYpOYJeHTHHIT TenjiooOMeH ¢ aTMo-
cepoit, BeaedcTBHE Hero CyMMapHOe HCNapenHe OKA3LIBaeTes cyle-
CTBEHHO HHHEe HCMapAeMocTH,

910 06CTOATENLCTBO CBHAETENLCTBYET O TOM, 9TO KOHCTPYKILHIO
dopmyasl (2.8) Heabss CuNTATH AOCTATOMHO COBepIIeHHOi. MeTomdnka
OIEHKH HCnapaeMOCTH W Mcmapenns rtpelyer yayumenus. B uacrho-
CTH, MPHMEHHTENLHO K TOPHEIM TEPPHTOPHAM  YTOUHCHHE METOMMKH
PACIeTOB HCNApAEMOCTH, a C/IeJ0BATENLHO, H HCHAPEHHA Mo ypaBHe-
HHWO  cBAsn  BuinoauneHo B, C. Byrannckum [37]. B naabneiimen
H. A. Barposuim (3), B. C. Mesenuesnim [90] u APYrHMH HecheqoBa-
TeMAMH OBIJIO NOKAa3ano, YTO YpPaBHEHHs CBA3H 9JeMeHTOB Gasadca
HMeloT OoJjee caokueii Bua, Bojee crporas sanuch 3THX ypaBHeHHH
Npeiaoxena u ucnoap3oBana B. H. DBabkuusm [7] npn pacemorpe-
HHH BOAHOro Gajanca pedHblX GaccefiHOB 3a KOPOTKHE HHTEPBAJbI
BpeMeHu (cM. raasy 8).

B sakmiouenne cieayer OTMETHTb, MTO pasBHTHe HecdeloBamuil
C HCHONL3OBAHHEM YpaBHEHHA BOAHOrO M TeNJoBoro GalaHCOB ABJH-
€TCA OCHOBOH PpEIUEHHA PasHYHOTO pojfa 3anay, CBA3AHHBIX € MATe-

MATHHECKHM MOJJNHPOBAHHEM THAPOJIOrHYECKHX ABJEHHI H NpoLeccos
B peunblx DacceiHax.

Fnaea 3

OCHOBHBIE 3JIEMEHTBI BOOLHOI0O BAJIAHCA
H METOIbI HX ONPENEJEHHSA

d.1. ATMOC®EPHBIE OCAJIKH

Armoceprble  0CaJKH — OCHOBHOH  SJeMEHT NpPHXOAHON wacTH
ypasuenns poAnoro 6asnanca. Mx <opmupoBanine uepasphBHO cBS-
daHO ¢ KOJMYECTBOM BJArW, cojgepikauieiics B atmocdepe, ee HHPKY-
JAUHEH, V1aJeHHOCTHIO TEPPHTOPHH OT Mopelt M OKeaHOB, peanedom
MECTHOCTH H MHOTHMH APYrHMH (aktopamu,

ATMocephbie ocaakn SBATIOTCA OAHHM H3 MEPBHLIX METEOPOJOrH-
HECKHX 3JIEMEHTOB, H3MepeHHux uesoBexom. Hecmorps ma srto cyme-
CTBYIOIUHE B DA3JHYHBIX CTPAHAX MHPA NPHGOPLI AJA HX HIMEPeHH:
BCe €lle AaJeKH OT COBEPIIEHCTBA M SHAUEHH OCAJAKOB B MYHKTAX
HAGMIOeHHIT HepeaKo CYIIECTBEHHO OTJIHYAIOTCA OT MCTHHHBIX.

[TpoGiema TOUHOCTH H3IMEDPEHHA OCAJKOB H314BHA NPHBJEKA/A

K ceOe BHuManne, Ee pacemorpennio nocpsiuieno GoJbluoe KOJHYECTBO |

a2

! pabor [99, 101, 136]. BoaHukaloue npu TOM TPYAHOCTH (MHOrO-

o
o
[
-
!

oGpaste (pakTopoB, BJAHAIOLWINX Ha (hOpMHPOBAHHE H BhnajeHue ocaji-
KOB, C/AOMKHOCTL yveTa pasnuyHbiX BHAOB M THNOB OCAJKOB H T. 1.)
sarpyausian paspaborky Hayuno oOGOCHOBaHHEIX peroMenaaunii no
COZNAHMIO 3ITAJOHHBIX HM3MEPHTEJNBHLIX NPHOOPOB N KOPPEKTHPOBKE
H3MepeHubpiXx B NpowioM ocaikoB. [ToBbllueHnBIT HHTEPEC K 9TOMY BO-
Npocy ¢o CTOPOHBI METEOPOJIOroB I IHAPOJOrOB B [oOcAelHee BpeMs
CBA3aH ¢ M3yYeHHEM BOAHLIX OajaHCOB peuHbXx GaccedHOB 3a KOPOT-
KHe HHTEpBaJbl BPeMEeHH peaJbHBIX JeT (MecAubl, Ce30Hb).

I'napnoit reodmanvueckoi oGcepparopueit um. A, H. Boeiikora, Io-
CYJapCTBEHHBIM THAPOJOTHYECKHM HHCTHTYTOM H  PHJAOM TEpPPHTO-
pHaabHBIX ynpaBaenui lockoMreapomera OBl BBINOJHEHbl KPYIHBIE
KCAEPAMEHTANLHEE, JaDOPATOPHLEIC H HATYPHBIE HCCASAOBAHHA, NO3-
BOJIHBUIHE B 3HAYHTENLHOH Mepe YCTPAHHThH HEOAHOPOAHOCTL MaTe-
pHajoe HabnoJeHHil 3a ocajKamH, NMPOBOJAHBIIHXCH B NpoILJOM H
B HAlWIH JAHH C NMOMOILLIO PasjH4YHBIX NMPHOOPOB, a TaKKe YUECThL Helo-
VIaBAHBAHHE OCAJIKOB CYWECTBYIOWHMH ocaikoMepaMH,

3.1.1. Hamepenue armocdepHbiX OCaiKOB

Hayke nasectunt (axtsl o6 wn3Mepenun atMmochepHbx ocalkob
B jpajexkom npourioM. [Manubie o6 ocaikax coGupanuck, HanpuMmep,
B Huann ewe 8 1V B. g0 H. 3. Homzmemepsl 1js8 HaMepeHnsn ocajkoB
npuMensyanch B Kopee B 1442 r., a pomieMepsl cOBpEMEHHON KOHCT-
pyxuHn npuMensiorea 8 EBpone ¢ konua XV B, [99].

XOT#i npuGopbl — JA0XKIEMepEl — AJAA H3MEePeHHs BHINALAIOUIHX H3
arMocdepnl ocalkoB sBAAWTCA HanboJee NMPOCTHIMH MO CcBOEH KOHeT-
PYKHHH H 3IKCIYATalHH 13 BCEX CYUIECTBYIOUIHX METEOpPOJOrHYecKHx
NpHOOPOB H K HACTOAULEMY BpeMeHH BO MHOTHX CTpaHax MHpa cyule-
CTBYET Irycrasl ceTh OCajKOMepPHBIX NMYHKTOB HalJiojenuli, Bee xe cJje-
JyeT OTMETHThb, 4TO H3MepeHHe KOJHYecTBA BHINAJAalollHX OCalKoB
NPOH3BOAUTCH ¢ HEJOCTATOYHO BBEICOKOH TOUHOCTHIO.

DaKTe, KacaloUHecs pPA3NHYHA 3HAYEHHIT OCAJKOB, H3MEPEHHBIX
pasHbLIMH OCaaKOMepaMH, H3-3a BJAMAHHS HA HX NMOKA3AHHA MECTHHIX
ycaosuit  uspecTHn jgasHo, 3. M. Oasaexon [99] ormeuasn, uto
B 1766—1767 rr. XeGepaon noayuny GoJblllHE pa3iHuHA B HAMEpEH-
HEIX cymMax ocalkos B r. Jlongone: B caay Bectmunerepckoro aG6ar-
CTBAa CYMMa OCajJKOB COCTABHJA D74 MM, a HA Kpullle TOro 3JaHud
Beero 307 MM, YaapjauBaHHe 0CaAKOB JOHIEMEPOM 3aBHCHT OT CKOPO-
CTH BeTpa, BHICOTHI VCTAHOBKH mpubopa, pasMmepa ero npueMHoil no-
BEPXHOCTH H JApPyrux npHuHH. DBunajenne ocajikoB mnouTH peerja
conposozaaercs serpoM. JlioGoll pomaemepustii npubop, Gyayuu mo-
MEUIEHHBIM B BO3AVIIHBI MOTOK, o6TeKaeTcs HM ¢ NMOBLIMIEHHOI CKO-
poctbio. Han ero npuemuoil nopepxHocTeio oOpa3yercs BO3AYIIHBI
KO3BIpEK, 3aTpyiHAwlnil nonajanne ocaakos. Bosuukaomime npn
STOM BOKpPYr npuGopa M BHYTPH €ro BHXPH CcnocoGCTBYIOT HPOHOCY
MHMO npubopa i BBIIYBAHHIO H3 HEro YJOBJEHHBIX ocaakon. [Tonoxe-
HHE ycyryOJfaeTcd TeM, UTO B 3HMHee BPeMH BO3IMOJKHO JOMOJHHTE/b-
HOe HaMeTanue cHera B npuGop BO BpeMsi MeTeJiei,
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Kpome Toro, Ha nokasauus npuHbOpop OKasblBaeT BJAHAHHE METO-
JHKa HaMepenus ocaakoB. Ecan ocaikn HaMepsioTes cpasy me nocie
OKOHYAHHS BLIMANCHHA, TO MOXKHO Oonee TOMHO ONPELeJHThL HX KOJH-
HECTBO, TAK KAK NPH HAJHYHH NepepbiBa Mexly CPOKOM OKOHYAHHSA
BHINAJEHHA H CPOKOM H3MepeHHd 4acTh ux uenapsercs, Hekoropoe Ko-

JIHYECTBO OCAJKOB NPH H3MEpPeHHH YXOAHT Ha CMAuYHBAUHE CTEHOK
npubopa,

B unacrosimiee Bpems BO BCex CTpaHax MHpa, B TOM 4HC/Ae H
g CCCP, cywecreyer 60JbLlI0E KOJHYECTBO A0H{ICMEPOB PaziHuHBIX
Koucerpykunit [47, 101, 136].

Ha cern occagkomepnwix cranupii CCCP npuemunas noBepxHOCTD
HaMeputTeapHoro npubopa pacnofioieHa Ha BblcoTe 2 M HAL noBEpX-
HOCTBIO 3€MJIH, ITa BuicOoTa Oblia BhGpaHa BO n30emanHe BAHAHHA
MeTesneit na nokasanus ocaikomepa. Ha atofl BelicoTe Bo Bpems Bina-
JeHHA OCa/lKOB CKOPOCThL BeTpa cyUlecTBeHHO OoJblue, YeM Y MoBepX-
HOCTH 3eMJIM, 4YTO, KaK yiKe OTMeyaJoch Bbille, BJAHSET HA YAaBJAHBA-
Hue npubopoM ocaakos, Jlaa HCKJIIOYEHHS BAHAHUSA BeTpa Ha nMokasa-
HHA  pomaemepa OBIO NPeLJoMEHO HECKOJNBLKO MNyTel: YCTaHOBKA
CHEUHANbLHBIX 3aUIHT BOKPYr NPHEMHOro OTBepcTHA npufopa, yMeHb-
WeHHe NJAoULadAH NPHEMHOR NoBepXHOCTH NpHOopa, CHHMKeHHEe BLICOTH
VETAHOBKH NMPHEMHOH NMOBEPXHOCTH AOMACMEPa H AP,

@®. Hudep [142] opanuM u3 nepebix HCCAC10BaJ yerpolicTBa che-
LHANLHBIX 3AUHT, NPHBOAAULIHX K OcJa0JeHHI0 BJAHAHHS BETPOBOro
NOTOKa Ha nokasauusa noxiaemepioro npubopa. B 1878 r. od npenno-
MHJ KOHYCOOOpPA3HyIo 3alLHTY, MOJYYHBUIYIO BNOCJACACTBHH €r0 HMS.

B Poccun cucremarHueckHe HaGAIOAEHHA 38 oOcaAKaMH Ha4yaJH
BecTHCH npuMepHo ¢ 1835 r, npuGopamp Oe3 3alUHTHBIX YCTPOHCTB.
C 1891 r. ocHOBHBIM npHGOPOM AJIH H3MEPEHHS OCAJKOB HA CETH CTaH-
uii Oua npuuAT goxaemep c saututoid Hudepa. Ilpubop yeranapnu-
BAJCH Ha BhicoTe 2 M HajJ 3eMHOll noBepxnocteio. [TpHemHas naowain
BeApa poxcaemepa cocrapasaa 500 cm® Kak nokasanu nepsble roast
akcnayatauun npubopa, oM He HCKMIOYHI  BJAHAHHA BeTpPOBOro (hak-
TOpa Ha KOJHYECTBO YJaBAHBAeMBIX ocaikoB, Ero nokazauma s ana-
YHTEJNLHO Mepe CBA3AHLl ¢ YCAOBHAMH €ro YCTAHOBKM Ha MECTHOCTH.
[lostoMy B Hawel crpane # nocae BHeapeHns npubopa ¢ 3alHTON
Huepa npononmanuce HeclieloBaHHA, CBA3AHHbEe ¢ paspaborKoil
Goqee coBepliendulx npubopor ans usMepenna armocdepHblx ocall-
kop. [logpoGueit o630p THX HCcjaeloBaHHil npuseied B paboTtax
I'. U. Opaosa [101].

B 1941 r. B. JI. TperbAikoebiM OBl CKOHCTPYHpOBAH Oca/KOMEp
¢ NAaHOYHOM sawmToil, npHeMuoili noeepxuocthio 200 em?, TayGiua
MPHEMHOTD BeApa OCTAJach NPEKHEH, 4TO H y JAOoMAeMepa, MnoaToMmy
YMEHBIICHHE TPHEMHON NOBEPXHOCTH  CNocODCTBOBAJNO  HEKOTOPOMY
CHHIKEHHIO BHULYBAHHUA CHEMHBIX ocajkoB Ha npubopa, Ocajakomep
Tperbsikopa obJagaer AYUIIHMH A3POJAHHAMHYCCKHME YCJIOBHAMH 006-
TEKAHHS BETPOBLIM MOTOKOM, 8 KOHCTPYKILMA €ro HeCOMHEHHO sBJS-
Jack 1MIarom BhOepea no cpapHennio ¢ gomaemepom Hudepa, B reue-
HHe 1948—1956 rr. wa cern mereocraHuuit u nocros CCCP noxae-
mepsl Hudepa Goiin samedensl ocagkomepamu TperbaxoBa.
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Henoassopande Ha ceTH NOCTOB  OocalKoMEpa

TpethbAKopa NPHBENO K HEOOXOAHMOCTH NPHBCACHHHA JAHHBIX HaO0.110-
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nenuii 3a npouble roasl no jaomaevepy Hugepa k noxasannsm Ho-
poro npubopa, CpaBHHTENLHBIC HCABITAHUS 3THX JABYX NMPHOOPOB npo-
ponnanes B, T'. Boaox [33], A. I. Jlepuuwim u B, JI. Msaunkosbim
[16], H. K. Knokunsim u T, B, Measuurosoit [10], ¢. 3. Barrano-
geiv [136], B. C. HQurano [16], L. A. Wsep [136] u ap. Ilo pesyiin-
tatam sty uecaenosannit I'TO uzgansl Meroanyeckne yxkasanus no
YCTPAHEHHIO HEOAHOPOAHOCTH MEXKILY pajaMH  JIOMAEMEPHBIX M
ocagkomephnix Habmogenuin [92]. B coorpetcTBHM ¢ ITHMH YKa3a-
HHAMH B TeppHTOpPHANBHLIX ynpasieHuax lockomMruapomera Aad
geex METeocTaAHIHI OBLH YCTAHOBJAEHBLI MMepexojnbie Ko3(p(HIHEHTE
By, HeoOXoAHMBle [ MPHBEJCHHS A0MAEMEPHBIX AaHHBIX K NoKasa-
HUAM OCAJKOMEpA. 3HaueHHsn nepexoinnx KosduuneHTos £y M ro-
JOBBIX OCALKOB, NPUBEACHHBIX K OCAJKOMEPHOH «HOpME®, OnyOJIHKO-
BAHL B COOTBETCTBYIOILHX BhNyckax CnpasBoyHHKa no  KJAHMAaTY
CCCP, 4. IV. Kak noka3zaj oOnulT, 3HaueHHs arMoc(epHbIX 0CajKoB,
pamepennsie ocaikoMepoM TpérpakoBa, Kak NPABHIO, MeHbIIe JEHCT-
BHTEJBHOTO KOJHUYECTBA BeinaBmux ocankos. Peayabrathl conocrasie-
HISl aHadeHHiT ocAaJlKoB, H3MEpeHHmlX ocajaxkoMmepamu TperbsiKopa
B OTKPBITLIX H 34UIHILEHHBIX OT BETPA MECTaX HA CTOKOBBIX CTAHUHAX
H B SKCMNEAHIHAX, NOKas3ajH, UTO Ha OTKPHITBIX MECTax JKHAKIE
ocaaku npeymenbiiensl Ha 5—20 %, a cHemxHble — Ha 30—b0 % u
Goaee. Iti pesyabtarel Ouian noayuensl aas [IpuGaatnkn A, [1. bou-
kopeim u 3. [1, Boromasosoit [16], ana  UHEHTpaJbHBEIX YePHO3IEMHBIX
o6nacteli C. H. BoroawGossim [16], ana Kasaxcrana B. A. Cemeno-
BeiM [136] u ap.

B ceaan ¢ atuM [TO u I'TH Geiin opraHi3oBaHbl H MPOBEAEHLI
WHPOKHE 3KCNEPHMEHTa bHble HCCaeI0Bannd ¢ IeIni0 paspaboTKH
METOOB KOPPEKTHPOBKH OCAJKOB, H3MEPeHHBIX ocaikoMepoM Tperhbs-
KOBA, A8 NPpHOJHKEHNA HX K «HCTHHHBIM® OcajKaM.

3.1.2. KoppeKTHPOBKA H3MEPEHHBIX CYMM OCaKOB

B peayaprate oGobuienns MaTepHajioB MHOrOYHC/JCHHBIX MOJEBLIX
SKCMEPHMEHTANLHBIX HeeaeoBanuil GblI0 yCTAHOBJCHO, UTO B H3ME-

“pennbie ocaakomepom Tperbikopa arMocgepHbie ocaakn PO aas npu-

BEACHHSA NX K €HCTHHHLIM® ocajkaM HeoO0XoAHMO BBOAHTL NONPABKH:

— Ha HeJ0VHYeT BCAEACTBHE HX BBUIYBaHHA BETPOM H3 0CaJKO-
mepa Py;

— Ha HcnapeHue 13 Bejpa ocagKoMepa P

— Ha cMauHBaHHe cTeHok ocaakomepa Pe;

— ma nonajanie (HalyBaHHe) B OCAAKOMEp CHEMKHHOK, MOAH-
THIX BETPOM ¢ NOBEpXHOCTH cHera, Pu.

Banskoe K MCTHHHOMY 3HAueHHe aTMocdiepublx ocaikos P MOKeT
GBITH BRIMHCACHD MO hopmye

P=P'+ P+ Pu+ Ps— Py (3.1)
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Pesyavrarsl  akcnepumenton, nposefednunx I'TO, Banpaiickum
dpuananom ITH, AAHHH u o6eepsatopuamn YIKC, nossosanan cie-
JaTh BLIBOMA, uTO NOTEPH Ha CMavHBaHUe Beipa ocagKoMepa cocCTas-
JaT oxkono 0,2 MM Ha OJHO H3MepeHHe OCajKoB B CPOK MOcJe Bhina-
aerus gomas u 0,1 MM npn  Beinagednn  chera. B cBasH ¢ ITHM Ha
cerin cranmuit Nockomriaposera #Hayunas c¢ 1966 r. Kk HIMEPEHHBIM
B CpoKH HaGMIOAEHMI CyMMaMm OCaiKoB BBOANTCS nonpaska Ha cMa-
yHBaHHe ocaakoMepHoro peapa (raba. 2).

TaGauwa 2

"DIIF-HBHH Hi CMAMHBAHWE OCANKOMEPHOrD BCAPA K DCATKAM,
HIMEPEHHLIM OCAAKOMEPOM PETHAKOBA, MM

AlAIKHE W CMeman-

HMasmepentbie ocatki NLlE OCRAKH CHedciible OcnIKH

0,0 mm (MEHEE NOJNOBHHLI NEPBOTO Je- 0,1 llonpaska He BBOAHT-
JAeHUA cTaKana) ! CH
0,1 Mm n Goaee 0,2 0,1

Mecaeopanns, CBA3AHHLIC ¢ OUEHKONH OCAAKOB, HCNapsioUHXCH
H3 ocaikoMmepa TpeTbakoBa Mexay cpoxaMmp HaGJIOACHHH, NMPOBO/H-
ancs U, H. Heuaepnim [96], B. C. ToayGesnm [49], JI. B. JlyGpoBu-
peis [54], O. E. Meankamwsuan [136] u pajom Apyrux asTOPOB.
A. Il. Boukos [16], o6Gobune HCCAELOBAHIA YKA3AHHBIX aBTOPOB, Aaj
TabJHIy NONPABOK HA HCMapeHHe ocalKkos H3 ocaakomepa Tpersakona
(raba. 3). Mo ero MHeHHIO, AJA CHEMHBIX OCAJIKOB 3Ta NONpapka He-
BeJHKa 1 cocrapaser okono 4 %% m3aMepeHHO cyMMBbl OCa/lKOB.

Bausinie cKOpOCTH BeTpa Ha yJaaBiaupanHe ocaikomepom Tperbs-
KOBA OCAJKOB, BLIMAJAIOUIMX B KH/AKOM BHIE, H3Y4aJ0Ch MYyTEM Cpas-
HEHHA ero nokasanuil ¢ HaszeMmusim npubopom (I'I'H-3000), npuuateim
3a 9TaJ0H, NPHEMHOE OTBEPCTHE KOTOPOro Pacnojaranoch Ha ypoBHe
nopepxnoctn deman, Haunnasn ¢ 1962 r. no nporpamme, cocrap/ieHHOMH
I[TO, B page teppuTOpHaAbHBIX ynpashennii I'ockoMrinipomera npo-
BOAHJHCH CPABHHTEALHEIE HAOJIOAEHHA 332 OCAJLKAMU [0 OcafKoMe-
pam Tperbakosa n nasemubsim goxaemepam I'TH-3000 ¢ oxHoBpemen-
HOil (pHKcauneli CKOpPOCTH BETPa, HHTEHCHBHOCTH JIOMIA H Temnepa-
TYPBl BO3JyXa.

3. I'. Boraanosoii B paGorax [10, 11] nane oGochnoBanue npuis-
TOI MeTOAHKH Hcesenopanuii, B pesyabrare anajn3a NMpHYHH HECOB-
MajleHnsl JaHHBIX, NOJAYYaeMblX no ocajikomepy TperbfikoBa M HaseM-
HOMY JO:KAeMepy, €0 MOKas3ano, 4To STH pasjanuusg  00BACHATCA
BAHSIHHEM CKOPOCTH BETPA M CTPYKTYPOH BLITAZAIOUIHX OCAAKOB (CKO-
POCTBIO MajeHHs 4acTHL A0kAs). B kauecTBe noxasare/sl CTPYKTYpHI
KHAKAX ocajixop npuuAaT napaMerp N, npeacrapasioutnit coboi A0J10
OCANKOB, BHMALAKUIHX ¢ HHTeHCHBHOCTHIO [=<0,03 mm/mun, B npo-
ILeHTax oT Mecsunoii cymmbl ocaakop [10]. Ha ocHoBanun sxcnepu-
MeHTaabhbix paanueix ITO nocrpoena wHomorpamma Ru=[ (Us, N),

]

TaGanua 3

Cpennne cyTouHble 3Havenns ucnapedna (M) U3 ocaikomepa 3a aMu
C MHIKHMH 0 CMEUIAHHBIMH OCAAKAMH B 3ABMCHMOCTH OT CPeaHMX

. MecsMuBIX 3HAMEHWR fedHuMTA BARMHOCTH Bospyxa d (mGap) M cxopocTn Berpa

wa Buicore 2 m Uy (m/c)

Mpu 4-cpoummx uada0ienHag MpH 2-cpodibix HAGAACHIAY
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. lpHBeAcHHAA HA pHC. 3, 3aUMCTBOBAHHAN H3 HOPMATHBHLIX YKaszaHui
- [123]. [Tpu nauBosee wacto BCTPeUAIOWHXCS HA BhlcoTe 2 M CKOPO-
= eTax Berpa (2—4 m/c) anadenne BeTPOBOl  NMONPaBKH  COCTABJAAET
~ OKoJio 5—8 % naMmepenHoil cyMMbl 0CaaKOB.

Borpanosoii 6bl0 yCTAHOBJIEHO, YTO 3aBHCHMOCTh KoaddHuUHeHTA
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Ry OT CKOpocTH BeTpa u napamertpa N aas ocaakomepa Tperbsikosa
OMUCHLIBAETCH YpaBHEHHEM

b= 1/(1 — aNUy,), (3.2)

riae a=0,038; U, — cropoethb BeTpa Ha BHCOTe 2 M HAJl NOBEPXHOCTHIO
3eMJIH YV MPHEMHOrD OTBEPCTHSA OocalkoMepa, Mm/e.

[To nannwim Borpanosoii, Tounoers pacuera napamerpa Ry Aas
MECAYHBIX CYMM OCaikoB no dopmyne (3.2) asasercs BnojHe YAOB-
JeTBOpHTeLHOH. Cayuailnas norpemHocTs MeHblle 3HAYCHHS M0-

Ko NPpaBKH H COCTAaBJJAAET B CpeJIHEM

17 N% g 1—2 9%  namepenHofi  cymmbl
OCAJKOB HJH, 4TO TO He CamMoe,
20—30 % swauenns cawmoil no-
el gy TPaBKIL.
' ITockoabKky 8a KOHKpETHbIE
JHN BBINAJEHHA OCAJKOB JaH-
/5L , __ HBlE@ O CTPYKType OcajkoB (ma-
: W pamerp N), kak npaBuio, OT-
CYTCTBYIOT, TO B NPAKTHKE KOp-
a . PEKTHPOBKH OCAJIKOB NOJB3YIOT-
! s CSl CPeAHHM MHOrOJNETHHM Me-
CAYHBLIM 3HAYEHHEM [apaMmer-
50 pa N, 4To, ECTECTBEHHO, IPHBO-
hor JAMT K YBEJHUYEHHIO OWHOKH on-
4 PelesieHHs BeJHYHHBL Ry
‘2 HanGoaplune MOrpemHocTH
’ 30 BOBHHKAIT NPH HAMEPEHHH TakK
Ha3blBAaeMBIX TBepablXx  (cHer)
1t -
i
Pue, 3. 3asncumocts KoadupHIHEHTA
10 | L | Ry OT CKOPOCTH BeTpa Uz 1 mapa-
"0 1) g 10 Uag mfc metpa N,

H cMemIaHHBIX (cHer, A0#Ab) ocaakoB. ITo paunpiM 32 map cranuui
(OTKPHITHIX H 3allHUlEHHBIX OT BETPa), pacno/oMenHblXx B pas/iud-
Helx npupoaubix yeaopuax CCCP, Borapauwosoit [[10, 11] nosayuenst
3ABHCHMOCTH OTHOCHTeJBLHBIX SHaueHMil NONPaBOMHLIX KOG HIHEH-
TOB JINA OCAJIKOR, BHINAAAIOILINX B BHje CHera M B BHAE J0XKAA €O
CHEroM.

Caenyer OTMETHTh, YTO HA He3allHIIEHHHIX OT BeTpa CTAHIHAX,
JanHble [0 OCAAKaM KOTOPHIX Hcnoab3oeana bBorpanosa, ponojinu-
TeNLHO H3MEPHAHCh TeMneparypa Bo3jayXa W ckopocth Berpa. Ha sa-
IHIEHHEIX OT BeTpa CTAHLHAX YKA3AHHBLIC 3JEMEHTH HE HAMEpPAJHCE.
[Tpennosaranoeh, UTo BJAHSAHHE BETpa Ha VJaBJHBAHHE OCAJKOMEPOM

OcajKoB NPakTHYECKH OTCYTCTBYET, 4 H3MEHYHBOCTh TeMMeparTyphl
BO3JyXa HesHauuTeJbHa, 4TOOGH OKAa3aTh BJHAHHE HA CTPYKTYPY
OCA/IKOB B NpejieJax pacCTOAHHNH MeXAYy NapaMH CpPaBHHBAEGMBIX

cranuuii or 1 no 35 km.
a8

R -

.
-

LY

3

e

:.I*

L]

BO3JIyXa JJIs XapakTepHCTHKH

ITpn nocrpoeHHn YKa3aHHON 3ABHCHMOCTH [ TBEPALIX H CMe-
wannblx ocagkop Borganosofi Ob0 yuTeHO ABa napamerpa, BJAHAI-

- HIHX Ha HX 3HaYeHHe: CKOpPOCTh BeTpa HA BbLICOTE 2 M HaJl 3eMHOH

noepepxnocteie Uy n remneparypa poaayxa (f °C). Temneparypa
CTPYKTYPH ocajkoe Ouijia npuusra
¢ yuerom pesyasrartos wuccaeposanui A, JI. 3amopckoro [136] n

A. K. lionuna [56], nokasaswux, uto (opma CHEMHHOK, a cJaenoBa-

- TEJLHO, H CKOPOCTH HX NMaJ@HHs TeCHO CBA3AHLI ¢ TeMnepaTypoil Bos-

JIyXa BO BpeM# BHINAJCHHA CHera.

Ilonyyennan bBorganopolt sapucuMocTe ke o= f(Us, 1), roe
Ry, o — MONPABOMHBLIN KOIPPHUHEHT K TAK HAILIBAEMBIM CMEUIAHHBIM
(kc) n TEEpABM (ky) OCALKAM, HCNOJAL3OBAJACH AJA KOPPEKTHPOBKH
H3MEPEHHLIX OCAJKOMEpPAMH OCAJKOB B COOTBETCTBHH CO CHELHAbL-
HLIMH yKaszauuamu I'TO,

Bunonnennass BorjaHosoil oueHka TOYHOCTH pacuyera BETPOBOI
NONpaBKl /A MECAYHBIX CYMM OCaJlKOB, BbiNAAA0MHMX B BHJAE CHera,
MyTeM HCNOAL3OBAHHA BLIPAXKEHHA A8 CYMMAapHON AHCNEPCHH OLUH-

- BOK nokasaga, uTo cAayvaiiHas NOrpeliHOCTh ONpeAeseHHs BeTpoBoil

MONpaBkn p cpeanem papna 15—30Y% 3nHauenus camolil
H B PasHbiX YCAOBHAX MOMET COCTABAATL OT 5
CYMMBI OCA/IKOB.

MeTtojlika OHEHKH NONPaBOYHBIX KOIPPHUNEHTOB Ry, NPeLIOKeH-
nas I'TO, Berpernna Bo3paKeHHs €O CTOPOHBI PAAa  YYEHBIX. DTH
BO3PAKEHNA CBOAHIHCE K CACAYIOUWNM MOMOKCHHAM:

1) Kak noxaspiBaior paGoTel HeKOTOPHIX HecdefoBateneii |66,
128], ocankomepsl, pacnojoxeHnble Ha 3alMUIEHHBLIX YYacTKax (Jec-
Hbleé MOJSHBI, Cajibl, HACEJeHHbEe NYHKTH), MO CPABHEHHIO ¢ OCAJKO-
MepamMu B OTKPBITOH MECTHOCTH JAI0T HECKOJIbKO MEHbIIee yBesanye-
HHEe OCAAKOB, YeM 3To NoJydaercs no sasucuMmoctin Boraanosoil,

2) KonuuectBo ocajkoB, HCNpaBAeHHBIX [0 9TOH  MeTOAHKe 3a
GesoTTene/bible NEPHOAL, B OTAEAbHBIX CAYYAAX CYUIECTBECHHO BEILIE
MpHpalleHnsa CHero3anacos.

3) Hepsiaky Boanwix Ganancop peuHBX OaccefiHOB TPH HCNOMB-
30BAHHN HCNPABJEHHLIX Ocaikos Ooabluell uvacTbiO MOJOMKHTENLHBLE,
4TO YKasbBaeT Ha CHCTEMATHYECKOE NPEBLIUCHHE NPHXOAHONR YacTi
ypaBHeHus Gagjaunca Haj pacxoiHo,

4) Beaemcrsie Maloro KognuecTBA CpPaBHUBACMBIX map craHuui
(32 nmapu) HaZeMHOCTL YCTAHOBACHHBIX cCBsiZell He Mo¥eT ObiTh
BBLICOKOH,

Bee atn obcroarenscrea noGyaunu I'TH eunoanuts pononaunrens-
Hble HCCACAOBAHNSA, 10 AAHHBIM KOTOPHIX GBUJIH COCTABACHL M H3MAHBI
Bpemennble yKasanmusa no BBeAEHHIO TONPABOK B MECHYHEIE CYMMbl
OCaJlKOB npu pacuerax BOAHBIX Oanancos peunulx Gacceitnos [92].
B stux yxkasanuax anavenus nonpaBodHbiX KoaQQHUHEHTOB K ocaj-
KaM, BLINALAIOUIHM B CMCLWIAHHOM MW TBEPAOM BHIE, CYIECTBEHHO
HHIKEe, YeM B YKa3aHHLIX Bullme pexkomeHpauuax I'TO,

B. C. loay6es [47], rwartensHo NPOAHANHIHPOBAR METOAHKY
HECNpapaeHHs H3MEPEHHLIX o©calKoB, TNPHBeJeHHYI0D B YKazaHHsaX
[123], npumen x caeayommM BHBOLAM:

nonpaBKH
no 50 9% uamepennoil
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1) ans ckopoctu BeTpa Ao 8 M/c no 3TOH MeTOAHKE XapakTepHO
CHCTEMATHYECKOe 3aBHILCHHe TBEPIBIX M CMELIAHHBIX 0CAaJKOB;

2) Ana CHeXHWX (TBepAbIX) ©CajKOB, BHNAJMAOUIHX NpPH Temmne-
patype Bo3ayxa Bollue —5,4°C, 3aBblleHHe OCAJKOB NPH HX KOppek-
THPOBKE HMEET MEecTo NpH CKopocTH Betpa a0 6 m/c;

3) Aas cKopocTH BeTpa OT 3 o 5 M/c OTMeuaercsi MAKCHMYM
MOrPEIIHOCTH CHCTEMATHYECKOrO 3aBBILUEHHS H3MEpPEeHHBIX OCaJLKOB
(mo 22—27 9% cyMMbl U3MEPEHHBIX OCAJKOB) NPH HCAPABJICHHH HX MO
metoauke ['TO:

4) AnA KHAKHX OCAaAKOB XOJOAHOrO mnepuoga roga (¢ HoAGpH
Mo anpedb) 3aBbIEHHE COCTABJAET B cpeaHem okono 14 % mnsa Beex
sHayennil cCKOpocTH BeTpa.

Ha ocuoBanun wecnepoBaunii loayGesa u  Japyrux apToOpOB,
A, I1. Boukopsim [16] OGbaH yCTAHOBJEHB HOBBIE 3ABHCHMOCTH A
onpefeenus nonpaBouHblx KO3(@HUHEHTOB K OCajKaM, BhINaidlo-
UMM B BHJAE CHEra, W Tak HasuBaeMblM cMellaHHbIM ocaakam. Hobbie
JABHCHMOCTH, NOCTPOEHHLIe BOYMKOBEIM, CYULECTBEHHO OTAHMAJHCh O1
nocTpoeHHbx panee, I[lpu ckopoctn Berpa Menee 2—3 M/c 3HAYEHHA
NONpaBouHbiX Ko3(@HUHEHTOB MeHbIIE pekoMentoBanuux panee ['TO
n I'TH.

[Tpu cxopoctu Berpa GoJiee 7 M/c HOBBIE 3aBHCHMOCTH YYHTHIBAJH
cpasy jaBa o0cToATeIbCTRA:

1) nepoyaaBanpaHie OCAAKOMEpPOM 4YacTH BHINALAIONIMX OCAJAKOR;

2) nonajiaHde B OCAJAKOMED TAK HAa3LIBAEGMHIX <«JOMHHEIX oOCajl-
kos» [119].

[Tpu wuccnenoranuax Boanoro OGananca peyHnx OacceflHOB 3a
MHOrOJIETHHIT MNepHoj 3HAYeHHs NONpaBouHHIX Ko3hduUHEeHTOB &)
(mepexox or OCAaiKOB, H3MEPEHHBIX B MPOWIBIE TOAL AOMAEMEPOM,
pacnolokeHHblM Ha BelicoTe 2 M, K NMOKasanuaM ocajakomepa Tperbd-
KoBa), ke (yuer BAHAHHS BeTpoporo (akropa n HcnapeHus H3 ocaj-
KoMepa) H k3 (yd4er noreps ocajKkoB Ha cMavyHBaHue npubopa) MOryT
GLiTh B3aTH H3 Cnpapounnka no kaumary CCCP, u, IV. JIas kop-
PEKTHPOBKM M3MEpPeHHBIX CYMM OCAJKOB 3a MecHlll peajbHHX Jer
cAGAYeT HCNob3aoBaTh A (epeHunpoBannble 3HaYeHus Ry H Ry, MpH-
BeacHHBle B Meronnuecknx vkasanusx [92], Tak Kak 3aMena exe-
FOAHBIX 3HAYCHHI NONPABOUHLIX KOS(QQHIHEHTOB HX CPeIHHMH MHOTO-
JETHHMH 3HAYEHHAMH NPHBOJAHT, €CTECTBEHHO, K olHOKaM.

Jakanuupas paccMoTpenue ponpoca of HIMEPEHMH OCAJKOB Ocaj-
KOoMepaMH cHcTeMsl TpeThIKOBA W HX KOPPeKTHPOBKH B MYHKTax
HaGaogennii, clefiyer OTMeTHTh, UTO HeOOXOAMMOCTb HX HCTpaBJEHHHA
pasfejfercs He BCeMH VUEHLIMH,

BenefiecTBHe NpHBHeCeHHsT METOAHYECKHX oOWIHGOK pacuyera B OT-
KOPPEeKTHPOBAHHLIE OCAJKH, NocJgelHHe, KaK NpaBHao, Xyxe Koppe-
JHPYIOTCA ¢ MOKA3aHHAMM CMEMRHBIX cranuuil, nostromy B. H. Tlap-
wan [103], wanpuMep, npuuien K BHBOAY 0 HelleaecooGpasHOCTH
HCTIPABJCHHS H3MEPeHHHX 3HaueHnil ocaJKoB.

Bonpoe o copeplieHcTBOBAHHH METOAHKH H3MEPEHHA H KOPPEKTH-
POBKH OCafKoOB HyMJaaercs B HaabHefimeM wusyuendd. ITo namemy
MHEHHIO, OCAJIKH, BRIMAJAIONUIHG B JKHAKOM BHAE H B BHJIE CHEra,
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G0 Obl LesecoobpasHo HaMepaTh pasanuubiMu npruGopamu. Ha sto
obcTonTenbeTBo ofpautan Brumanue B 30-e¢ rojlel HALIErO CTOMETHA
X. Kommugep [75]. [Mosauee sta njest Ouina pwickasauna JI. P, Crpy-
gepom [119], npeiiouBIINM, B YACTHOCTH, HOBLIl MeTOJ OMHOBpE-
" MEHHOrO H3MCEpeHHsi TBepABIX OCa/JKOB LABYMHA OCaiKoMepaMu: ¢ 3a-
ol W Ges 3auluTB, ITO NPENIONKEHHE OKAa HE NOJYYHIO IMHPO-
KOrO [pHMEHEHHH,

B ropuux Tpyanomocrynuux paionax CCCP mapaay c ocaako-
Mmepamu TperbsikoBa AJsl H3MEPEHHs aTMOCQEPHBIX OCALKOB NpHMe-
HSIOTCS CYyMMapHble OCajKoMepsl pasanuubx kouerpykumnit, Mx onu-
‘canne fano B crneuuancHoit awrteparype [101, 117]. Bonpoe o Tou-
HOCTH NOKazaHuit 3THX ocaakoMepos TpeOyer AONOJHHTE/LHBIX
C HCECJIeoBaHHI,

"~ B nocaepnHe roisl BEAYTCH 3SKCNEPHMEHTAJbHBIE HCCHEJOBAHHA
HAMEPEHHs OCAJKOB € NOMOULBIO PajHONOKATOPOB. 3TO OTKpPbIBAET
BOsMoMHOCTL Godee HAACHKHOrD H3YYEHHHA NPOCTPAHCTBEHHOrD pac-
C [peiesends OCAAKOB B CPABHECHUM C HX HA3EMHLIMH H3MEPEHHSIMH Ha
" METEOCTAHUHAX B OTAGJbHLIX, OOBIMHO PefKHX NYHKTAX HAGMIOACHHA,
" Ha stom nyTH, OAHAKO, BCTPEHAETCA HEMAJNO TpyAHOCTEH, CBA3AH-
" HBIX C FpaayHpoBKOil anpapatypwl [47], nostomy B Hacrodllee BpeMd
" 9TOT METOA He MNOAYUHJ WHPOKOTO pACHpOCTPAHEHHA B NPaKTHKE
" BOAHOOANAHCOBBIX HCCAe0BAHMI.

3.2, HCHAPEHHE

Mcnapenne #ABAAETCH OAHHM M3 BAXKHLIX 3JeMEHTOB PacXOLHOM
yacTH YpasHeHus BojgHoro Ganadca. [IpHMeHHTENBHO K pedHOMY
~ BojocOopy OueHKA HCMAPEHHA ¢ ero MOBEpPXHOCTH — 3ajadva JocTa-
TOUHO CJA0KHAaf, IT0 CPA3AHO ¢ HeoGXOAHMOCTBIO ONpefeseHus cyM-
. MApHOro KOJIHYECTBA BJIArH, KOTOpas HCNAPAETCH ¢ PA3JIHYHBIX BHOB
. HoACTHIAIOULE! MoBepXHOCTH Bopocbopa (nawmus, Jayr, jgec, BOJOEMEI
W Ap.) 3a pacueTHulfi uHTepBan BpeMend. CyllecTBylollas peaKan
CeTh MOYBEHHO- U BOAHOHCHAPHTENABHEIX CTAHIHN HE MO3BOJSET B Ha-
L CTosilllee Bpem#, Jda W He MOMET NMOo3BOJHTL B Oamxaiem Oyayuie
- Bedencteie Godblioro pasHooGpasdusa NpupodHEX JapamadTos onpe-
JesITh 3HAYeHHs HCMapeHHs ¢ pPasiiHyHBIX MOACTHIAIOMIHX NOBepX-
» Hocreli; Henaputenn xapaxkrepusylor HCOAPEHHE B MeCTE YCTAHOBKH
npuGopa u Ads TOro, 4ToOB OLEHHTH HCIlApeHHe jaKe ¢ OJHOPOIHOrO
Janamadra, HeoOX0AHMO HMETb HECKOJbKO NpHGOPOB, PaBHOMEPHO
| pasMelleHHBIX Ha PAcCMaTpHBAEMON TeppHTOPHH. B cHay yKaszaHHBIX
. [pPHYMH JaHHbBIC HCNAPHTENbHBX YCTAHOBOK (HCK/MOUAas BOJAHLIE HCMna-
S PHTEJH) HCMOAL3YIOTCS B OCHOBHOM MPH SKCNEPHMEHTANBHLIX BOJHO-
S 6anaHcoOBEIX HCC/IEIOBAHHAX 4 OUEHKHM HCHAPEHHMA ¢ MaJblX BOAD-
cOopos, nMenIx GoJee HAH MEHEe OJAHOPOANYIO nopBepxuocTs, Yaure
CYMMapHOEe HenapeHue ¢ BoAocGOpOB OUEHHBAETCS € HCNOJB30OBAHHEM
"METOANK, OCHOBAHHBIX Ha peleHHuH YpaBHeHHH Tenjosoro GanaHca
i TypOyaeutnoll auddysun, Kpome TOro, ¢ 310l UEALIO MPHMEHSIOTCA
pasanuHble IMNHPHUECKHe 3aBHCHMOCTH, YYHTHIBaOUlHe B ToH /AN
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HHOH  CTENEHW BJANSAHHE HA HCHAPEHHe THAPOMETeOPONOrHYecKNX
dakropos. Jlna pasanuHblx NOACTHIAIOULHX nogepxHocTeli paspaGo-
TaHBl KOHKPETHBIC METOAHKH, NO3BOJAWOILNE OLEHWBATL HCMapenue
C JJAHHOro BHAA yroamil,

Hapsaay ¢ scnapennem B npupoje nMeet mMecrto m obparTHbil npo-
LECC — KOHACHCALNA, KOrja BOJAA TNpPH ONPEAeNEHHBIX  VCJIOBHSX
MEPEXOANT H3 NapoolpasHOro CocTOAHHA B muakoe. Jlanuwe MHOPO-
HHCJACHHLIX  SKCHEPHMEHTANBLHLIX  HCCASJOBAHHI MOKA3BLIBAIOT, YTO
POJIL KOHJACHCALUA B Npoleccax BaarooOMeHa BO MHOro pas MeHblie
poaun Henapenus. Tem He MeHee npu pacuerax sa KOpPOTKHe HHTEp-
BajJibl  BpEMEHH B OTAGNLHBIX CAYYaAX BO3HHKAET HeoGX0AHMOCTD
B YUeTe JJAHHOTrO NPUXOAHOro snementa Ganaunca.

Pasnnuaior kougencauuio armocdephbix Mapos Ha NOBEPXHOCTH
seman (o0pasoBanHe pockl) W NMOYBEHHYIO KOHAeHcawnio. Koanuectso
BJArH, o6pasylolleecs 3a cueT BHIMAAeHHs POCHI, HEBEAHKO M He npe-
puimaer 1—2 9% cymmb ocagkor, OcraHoBHMCS nogpobHee Ha noy-
BEHHON KOHAeHcauun, Ona NpPOHCXOAUT B 30HAX a3palliy H HACKIILE-
Hus. Buaara, oGpasyowmasica 3a cuer KoHACHCAUMH, MAGT HA NONOJ-
HEHHE 3anacos noaleMHux  Bold.  CorjacHo  HeeaeLoBaHHAM
B. B. Kaumoukuna (72], kougeHcauuonnse Bou MOTYT COCTaBJATD
or 15 ao 30 9% ob6wema uHpHALTPaUHOHHWX BoL. [lo ero MHEHIIO,
KOHACHCAIHA MOKeT HIpaTh CYLWECTBEHHYI0 pOJb B  MOMOJHEHHH
3dnacob MoAseMubix BoA, Maa yenosuit Koabekoro noayocrposa cioil
BOJLL, CKOHJCHCHPOBABLIEHCS B NOYBOTPYHTAX, no Kanmoukuny,
Maier pocrurate 15 mmfroa, Jasa pafiona KapakymoB kongencams
B TOJIE nouBorpyntos, no aannsMm H. A, Oruassu [98], aocturaer
11,2—17.8 MM/roa, Dro naer OcHOBaHHe CHCNATSH BHIBOJL O TOM, YTO
MpH n3yuennn BOpHOro Oananca peunoro GaccefiHa B psje cayuaes
HEAL3A He YUHTBLIBATL KOJNHMECTBO KOHAGHCALMOHHBIX BOJ, NOAA KOTO-
PEIX MOXKET COCTAaBHTL, no Kanmoukuny, no 209 peunoro croka
n po 30—40 9% nopsemuoro croka, Ham NPeacTaBJIfaeTcs, YTO 9TO
KacaeTcsi B OCOGEHHOCTH pailoHOB MyCTHIHL W NOJAYNYCTHIHL., B 60Jb-
WHHCTBE PAAOHOB TAK HA3BIBAEMON yMepeHHOl 30HL, KaK GLIIO OTMe-
HEHO BRILIE, POJIL KOHAeHCaluuun B dopmupoBanun poanoro Gajaxca
HESHATATEAbHA M €e HeyueT He MOMKET MPHBECTH K CKOALKO-HHOYIb

OIWYTHMBIM [IOrPEIIHOCTAM B pacuerax BOJAHBIX 6aNaHCOB peyHLIX
Gaccefinos.

3.2.1. TennosnepreTnyeckas 0CHOBA NPOLECCA HCNAPeHHs

HureHcHBHOCTL npouecca uenapenns onpejeasercs, ¢ OXHON cTo-
POHEl, HAJHYHEM TEMJIOBLIX PeCypcoB, a ¢ APYroil,— CTeNneHbio yB/1aK-
HEHHOCTH HCnapsiollei nosepxnoctd. naseHcTByOWAR podbs B 9TOM
flpouecce NMpHHALNEANT TEIVIOBOH SHeprum cosHna. B coorBerereun
¢ o0uel CTPYKTYPOIl ypaBHEHHA TemIoBoro Oajanca (2.1) npumenn-
TEALHO K pacuery HcliapeHHs OHO MoOKeT OHITh 3anHcaHo B BHje

E=(R — B){(L 4 T/E), (3.3)
rie L — yaenasnas renaora HCITAPEeHHS,
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- Ilpunumasn, B COOTBETCTBHH u.ﬁ.eef& Tefiiopa [146] u HImuara
- [145], nmpouece typGyvaentnoil aAnddy3un  aHAJOTHUHBIM npoieccy

- Mosekyaspuoii andysnn, M, M. Byamko [21] noayuma caeayiouime

BEIDAAKECHHA AN BEPTHKANLHBIX TYPOYJCHTHHIX MOTOKOB Tenja H BJaaru

.~ B [IpH3EMHOM cJjioe Bo3ayxa !

I'= —pepky ii_ (3.4)

H
E = —pk, 2L, (3.5)
FAE [ — MJIOTHOCTL BO3JYXA; Cp — YACAbHAS TEMJIOEMKOCTh BO3AYXa;
kr u ke — kospummentsl TypOyIeHTHOrO oOMena: % H —g—g——

BEPTHKAJIbHLIC TPajiHeHTsl TeMneparypel H  VAeJAbHOH BAAMHOCTH
BO3AyXa.

OAcCTaBAAA B ypapuenne (3.3) Buipanenus (3.4) u (3.5), noay-
HaeM CJAeAYVIONIVIO 3ABHCHMOCTD!

Kk—B

E= 3.6
ok kr a0 /r’i.-,'r )
‘p ke Oz [ dz
Muterpupys noayueHHoe BEIpaMeHHE M0 2 H Y4YHTBIBAS, 4TO

Koauumnentel ky 1 k,, cormacuo [21], mano oranuawTen Apyr or
Apyra, nocje psjga npeoGpazoBaHnil 3anucLiBaeM:

1000 (R — B)

(3.7)

FAE Py — INIOTHOCTHL BOAL, [ — Kos(duunent Boysna, onpeaense-
MBI MO BLIPAaMKeHHIO
F""'.EF AB

—— R (3.8)

p=

(e = 0,622 — cooTHOWEeHHE MOMEKYAAPHOrO Beca BOAB M BO3yXa;
Cp — YIAeNbHAA TCMJAOCMKOCTH BO3JYXA [PH MOCTOAHHOM JLABJCHHH:
P’ — armocepuoe nasnenne; A® 1 Ag — COOTBETCTBEHHO Pa3HOCTH
MEACLY H3MEPEHHLIMH Ha JBYX BBICOTAX 3HAYCHHAMH TeMIepatypsl
BO3/IyXa H M3MEPEHHLIMH Ha TeX e BLICOTAX 3HAYECHHAMH YNPYLOCTH
BOJASIHOrO napa).,

Ora (opMyia npuroama AN OUEHKH HCHAPEHHS ¢ TeppPHTOPHH,
OKpyzaiolleii Tenjobanancosbie cranuun. B npeacrasaensom ypas-
HEHHH He YUHTBIBAIOTCH FOPH3OHTAJNBLHLIE TPajHeHTs TypGyJeHTHOTO

- Tenoo0MeHa (aABeKUHA), MOITOMY OHO MOMKET NPHMEHATHCH MpeH-

' Cornacho Heeaenosannam A, P, Kowcrautuuosa [74], s thopuyaax (34) n

f:[H.E} CARAYET pasanuath Kosppuunentsl TYpOyJaentHoro ofsesa Aaa nepexoca
~ Tenaa ky M mepenoca Baarn K.

43



MYLIECTBCHHO JAHMIL IS AOCTATOMHO OAHOPOAHHLIX PABHHHHBIX YUACT-

KOB MECTHOCTH, MOKPHLITHX 0AHO00pasHoll pacTHTeNbHOCTLIO. PopMya

(3.7) HenmpHemJeMa A OUEHKH HCNApeHHs B apHAHBIX pailoHax.
Ouenka HCnapeHns ¢ BOAHON [MOBEPXHOCTH N0 METOAY TEMJI0BOro

Gananca (c ucnoabaosanneM Kosddwuuuenta DoysHa) MOMKET BHI-
NOJAHATLCA MO CAeAYIOUEeMY VpaBHeHHIO:
— Al Ala 4 Al
E= |mﬂ E |+ n+ a [3-9}

Pot [ 4pt—(Bo—8)

rjie ¢ — viedbHas TeMJOeMKOCTE BOJABL, ﬁn—fpﬁﬂ.llﬂﬂ TeMmneparypa

Henapsionieiica Boaw; © — CpeAHAs TeMNepartypa BOJAB, KOTOpas
NOCTYNaeT B NOBePXHOCTHLIN ee cjoil B3aMen ucnapuswedcsa; Al —
yBeJquUeHHe 3aMacop Tenyia B BojoeMe 3a pacuerHuit nepuo; Afy —
PAa3HOCTh MEMHJAY [PHXOAOM W PACXoAOM Temjaa BojOeMa 3a cuer
NPUTOKA # OTTOKA BOJALI M3 BOAOGMA MOBEPXHOCTHBIM nyTem; Afy —
TO e, 34 CuUeT BCex BHAOB NMOCTYIJIEHHS W OTTOKA BOMALI MOA3EMHBIM
Ny TEM.

Beipamenns (3.7) n (3.9), ocHOBAHHBIE HA PCIICHHM YpPaBHCHHA
TenaoBoro GanaHnca, NMOKA3LIBAKT CBA3L  HCHApPeHHd ¢ ONpefessio-
NHMH ero TemjosnepreTnueckuMn ¢daxkropamu. [IpuMenenne ux Tpe-
Gyer oprauuszalnn HaOJIOJEHHA 3a NMOTOKAMH TENJa H rpaiHeHTaMH
TeMNEPaTYPHl H BJAAMKHOCTH BO3JYyXa, KOTOPHE HA MAaccoBoH ruApo-
METCOPONIOrHUeCKOl CeTH BeAyTCcA B OrpaHnuyeHHoM ofmbeme.

CymecTeyer H Apyroit noAxol K OnNpeieJieHHI0 HCNApPeHH#d, OCHO-
BAHHLI Ha HCNOJBL3OBAHHKM 3akouoMepuocTeil TemaooOMeHa B npH-
3eMHOM CJoe BO3avxa, B kauectBe HCXOAHOH 3ABHCHMOCTH MPH 3TOM
nenoassyvercn opmyna (3.5). OcnoBnas TpPYAHOCTH NPH PELIEHHH
ypasuenna (3.5) saxaiouaercs B onpeneneHun Kospduunenra Typoy-
JgentHoro obMena, HecmoTpda Ha TO 4TO 3TOMY BONpocy MNOCBHALULIEHO
GoJbioe uucio pabor [21, 74 u ap.], H B HacTOAlllEee BpeMsa 3ajaqa
onpeaeneHns AanHoro KosgQhuuHEeHTa ABASETCA  JOCTATOUHO CJAON-
poit, Cuntaercs YCTaHOBJACHHBIM, YTO B NPH3EMHOM c¢Joe BO3AYXA
kostpduument TypOyaenTHoro ob0MeHa MNPONOPUHOHAJNEH BHICOTE H
CKOPOCTH BETpPa M 3ABHCHT OT TeMiepartypHoil eTpaTHhHKaLHK aTMO-
cihepni. A, P. Koncrantnuos [74] pexomenayer Aas onpejieieHHs
sroro KosdduunenTa B NPHIEMHOM CJ0E BO3AYXa BhICOTOH 7 M cJae-
AVIOULYIO 3aBHCHMOCTL:

k=(#2) (In—5-)U, y/ T—Ri, (3.10)
]
rie #» — nocroannaa Kapmana, papuaa 0,38; U, — ckopocte Berpa
Ha Bucote 2;; Rij —uncao PuuappacoHa, zp— napaMerp Iepoxo-
BATOCTH, .

Hanomennblii cnocod onpefejenns HCMapenHs no Merofy Typoy-
nentHoll Anddyann aoBoaLHO WHpoKo npuMensercs kak B CCCP,
Tak ¥ 3a pyGexom. Ero HepoeTaTKOM, TAK e KAk H MeToAa Tenjo-
poro Gajganca, ABAAETCA OrpaHuvdeHHOCTh Hcnodbizopanus. Kak npa-

FErl

U0, 9TH METONB TNPHMEHAITCA MPH SKCHEAHLUHOHHBIX M CHELHaAb:
HBIX  CTAUMOHAPHBIX  HCCJAEAOBAHUAX € JACTANLHLIM  ONpPEIeseHHeM
PpafHEeHTOR THAPOMETEOPOJOTHUCCKHX 9EMEHTOB.

" B nocaenune roast B, C. MeseHues npeicTaRHg YpaBHeHHe Terl-
f'ﬂﬂ?JIIEPI‘CTII‘IECHﬂrD Gananca HPDII,EQL‘H C}'MMHPHHI‘H HenmapeHHa B cle-
L Ayioues Bije:

R++T++ B —By=LE+T +1,—LC.

Boasinietso oGosnauenuii B gopmyne (3.11) anajorudpno Tew,
Kotopble Aanu B dopmyae (2.1), ¢ Toit pasnuilei, YTO HHACKCH &-F»
HJH €—2 03HAYAIOT NOJOMHTEJbHYIO HAH OTPHUATEALHYIO COCTABANHID:
mupe paanannontoro Gananca W TYPOYJEHTHOrO trenaoolGmena. [MoJso-
KHTEJbHBIMH CHYHTAIOTCA Te NMOTOKH, KOTOpPHIE HAaNpaBaAcHbE K TNOA-
CTHAAIOWE MOBEPXHOCTH, d OTPHUATENbHBIMH — HMEIOIINE oGpaTHOe
‘manpasiaenne. By u B — 3anacel TEMJIOBOH ISHEPTHH B JACATENLHOM
eJioe MOMBE HA HAYAJA0 M KOHEIL PAcUETHOro MNpoMeyTKa BpPEMCHH,
[y — apdieKTHBHOE H3AyUeHHE B NEPHOA OTCYTCTBHA NpPHXOAA KOPOT-
kosoanosoii  paamannn; LC —Tenao, BheaAeMoe INpH KOnAeHcd-
WHH BOAAHGLIK NMApop BO3JAYyXa Ha TOBEPXHOCTH 3eMJIH H B BEPXHEM
¢J10e NMOYBOTPYHTOR,

[Tpunumasn, uro sepas uactb ypasHenns (5.11) Xxapakrepuayer
aTpaTH  TenJa Ha MakcHMAaJbHO BO3MOMKHOE HenapeHme L E vaxe,
a4 npaBas 4acTb (3a HCKJIOUEHHEM UJIeHa LE) xapakTepH3ver cyM-
Maphuiit TenmooGMen ¢ Bosayxom T, Mesenuen mnpHiMen K CAeAYyiO-
[eMy BHIPAMKEHHIO, KOTOpoe OH HA3BaJ YpaBHEHHEM TEM0IHEPreTH-
- yeckoro Gananea tenjopaaroobmena:

LEMI:I.H;" - LE + Tu

(3.11)

(3.12)

[Mpununnuaasioe oranune ypasHenus (3.11) or mmpoko uspect-
HOr0 YpaBHEHHA TENJOBOTO fananca COCTOMT, 1O MHEHHIO TAHHOTO
. aBTopa, B TOM, 4TO B YPABHECHHH (2.1) BCe 3/IEMEHTHl XapakTepH3yIoT
CKOMIIEHCHPOBAHHEIEC NOTOKH JHEPTHH, B TO BpeMf Kak B (opmupoBa-
HHH TPOIECCOB HCMapeHHs M KOHAEHCAUHH YYACTBYIOT MOJIOKHTENb-
Hble MJAH OTpHLATENbHBIE TOTOKH Temaa. B Hactoallee BpeMs HET
peaibHbiX BO3MOMKHOCTEH MPOBEPHTh CHPABELIHBOCTL npeLnaraemMoi
hopmyan (3.12) na daxTHuecKOM MaTtepHaje, NosToOMY NpH MPaKTH-
yecknx pacuerax BedudHHB Eyawe Me3eHier npegnaraer HCnofbio-
. BaTh IMNHPHYECKHE 3aBHCHMOCTH, B KOTOpHIE BXOAHT pagHaHOHHBIR
Gananc seMuoil nmopepxHocTH R.

3.2.2, Hamepenune ucnapenis ¢ NOMOWBIO HENAPHTEILHBIX
YCTAHOROK

[TpumeneHne YCTPOMCTB, NpejHasHAMEHHBIX A H3MEPeHHA Hena-
penns ¥ psjga ApYTHX 9/EMEHTOB BOJHOrO 0Gananca B eCTECTBEHHBIN
- yeaosusix, umeer Godee uem 300-nernioi weropuio, Henapurensnue
| YCTAHOBKN PA3JHYHLIX THNOB M HA3HAUEHHA WHPOKO HCMOJBL3YIOTCA
"B CCCP n 3a pyGexoMm jans onpefe/icHus HCnapeHus ¢ pasiuiHbIX
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NOJACTHAAWOIHX NMOBepXHocTel (mousa, BOJga, CHEr, JIeC, CEeNbCKOXO-
astitereeHnbie yroges u 7. A.). llupokoe npumeHeHue 3THX YCTPOHCTB
obbsicHAeTcs NpPOCTOTON Npou3BofcTBa HabawaeHuit n obpaboTKH
MATEPHAJOB H AOCTATOMHON TOYHOCTBIO MOJYYAEMBIX Pe3yJLTATOB
(BepoATHO, He HHXKe ToH, KOTOpas AOCTHIACTCH MPH  NPHMEHEHHH
MeToA0B Tenjosoro Gananca u TypGyaentaoil gudpyann, a TaxyKe np
HCNOABL3OBAHHK  PA3JHUHLIX  SMIHPHYECKHX 3asucuMocteii). Douee
TOIO, NOCTOAHHOE COBEPUICHCTBOBAHHE KOHCTPYKUU HCnapHTENBHLIX
VCTAHOBOK MNO3BOJAET clenaTs BHBOJ O TOM, YTO OHH, BEPOATHO,
OyayT LWHPOKO HCIOJL30BATHCA H B JAajbHeHlleM npH peweHdn pas-
JUHUYHOro pojaa BojaHoGajdancopuXx 3apad, OOIWMH HELOCTATOK METOAA
HCMAPHTENE]] COCTOMT B TOM, 4TO MeTa/JJIHMecKHe CcTeHkH mnpubopa
06Ja1a10T TEmIONPOBOAHOCTLIO, OTJHYAIOUIEHCH OT TelJonpoBOLHO-
CTH OKpyXalouieil HenapuTeah CPeibl, BCAEACTBHE Yero TENJIoBOi pe-
UM BHYTPH npubopa OKasbBAETCA HCKaMeHHbM. B sTHX nprbopax
HApYIIEHA B3aHMOCBA3L MOYBEHHOH BJIArH MOHOJUTA € BJATOH NOYBHI
HA pasubix rAyOMHAX B eCTECTBEHHBIX yejaoBHAX. Kpome Toro, nenapu-
Teal He (PHKCHPYIOT MOBEPXHOCTHHIL cTOK. 3TO NPHBOAHT K MOrpeL-
HOCTAM NMPH H3MEPEHHAN HCNAPEHHS.

B CCCP wnauGoabliee pacnpoctpaHedie NOJAYYHJIH MNOYBEHHLIE
HCMAPHTEAH | JU3UMETpPBl, 4 TaKMe BOJHLIE HCOAPDHTENbHBIE YCTa-
HOBKH., MeToj NOYBCHHBIX H BOAHBLIX Hcnapureseill MPHHAT B KauyecTbe
CTAHAapPTHOrO Ha rujipoMmercoponornyeckoil cern lockoMruapomera.
C noMouibio 9TOoro Metrojla Beaytea HaOMIOACHHA 3a HCnapeHHeM
¢ PA3JHYHLIX ECTECTBEHHBIX H CeJbCKOXO3AiCTBEHHBIX yroaui Gosee
gem B 150 nyHKTAX, pacrnoJoeHHubX B pasjuunux paffonax Coser-
ckoro Coroza. HaGmogenns 3a ucnapedseM ¢ BOAHONH [MOBEPXHOCTH
ocyutecTBaA0Tes Gomee uem B 580 nynkrax. Onpeienenne HcnapeHus
JLAaHHBIMH npuGopaMH  OCHOBAHO HA PCWIEHHHW YPABHEHH BOLHOTO
GaJjaHnca Jas MOUBCHHOrD MOHOMHTA WIH 00BEMa BOJALL, 3aKMTIOYEHHBIX
B HCHapuresne,

B wnawefi crpaHe CTAHAAPTHBHIMH MOUBEHHOHCTIAPHTEIbHBIMH NpH-
Gopamu sBAsiOTcs BecoBhie mnousennuie uenapurean [TH-500-50 u
[THU-500-100 ¢ naowansio monoauta 500 em? u rayGunoit 50 wau
100 eM ® THAPABAHUECKH{l TMOUBEHHBLIH HCHAPHTENb MAaJol MOJeaH
¢ naomanbio Momoaura 2000 cm? u rayGusoit 150 em (pue. 4).
Menapenye ¢ nouspl Mesiay cpokamyu HaGaOAeHHi [0 HCnapuTeIam
[TH-500-50 u T'TH-500-100 onpeaeasercs N0 H3IMEHEHHIO MAacChl
NOYBEHHOrO0 MOHOJHTA, MNOMEUlEHHOrD B HCNapuTe/b, € YHETOM Bhl-
HABIIHX OCAJKOB H KOJHYECTBA BOJLI, NPOCOMHBLICHCH Yepe3 MOHOJHT
3a paccMaTpHBAeMbI NPOMEMHYTOK BPEMEHN:

E =002 (0= 0s)~=P —I, (3.13)

rae (G, u G — macca HemapuTeas B HAYaJe H KOHUE paccMarpiBae-
MO0 TIPOMEXKYTKAa BpeMeHu, r; P — ocaiku, MM; [— KOJHYECTBO
npocounBiuefica uepes Monoaut Baard, mm. Kospduumenr 0,02 xa-
pakrepusyer Beauuuny (1/S)-10 (mm), rae S — njowaanL uenapu-
Tess, pasnaa 500 cm?
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Henapureas ITH-500-50 npumenaercs ans H3MepeHHs HCNapeHHs
¢ NapoBOro NoJs, Jyra, 3aleH H LeJHHL, a TakiKe ¢ NoJei, aau-
THIX CEJNLCKOXO3ANCTBEHHLIME KYJAbLTYPaMu B 30HAX HAOGLITOMHOTO H
JOCTATOMHOrO YBJAMHEHHs, 3aMeHa MOHOJAHTA NPOH3BOANTCH OAHH
pas B 10 cyr. Menapurean 'TH-500-100 uenoas3yeres mns OHEHKH
HeNapeHns ¢ CeNbCKDX0AANCTBeHHBIX YrOAHH B 30HE HELOCTATOYHOrO
yBJaaxuenns Oea CMEHB MOHOJHTAa B TeueHHe ce3ona. D3pemnBanue
3THX NPHGOPOB NPONU3BOANTES HA CHEIHAJNLHBIX Becax.

Bogaee copepiue¢HHEIM npHbopoM, 0GecneddBalolIUM BHICOKYIO CTe-
fMeHb HALEMKHOCTH H3MEPeHHIH, fBJAETCA Madblil rHApaBianuCCKH]

a -
L___} /

Puc. 4. CxeMma ycrpoilcTpa HCMapHTeNbHLIX YCTAHOBOK.

a) nousennsfi wcnaputear TTH-G00: ! — popgocBopuwfl cocyn, 2 — cheMnoe ano ¢ oToep-
eTHRMN, 4 — BReMHH WANNAD, 4 — NOYREHHLIA MOHOANT, JAKAKNCHUWA Do DHYTpeRMHA ul-
ANHAR, § — KEpOMLA 0A8 NOABEMA HCNAPHTEAR M3 rHedin no ApeMms ero BapciliBanis u nepe-
AapHAKH; § — KO3BPER HCnapuTEas; ) sanufl ruapasAadgeckiel nouncunel nenapuTens; -
eA0fl MoOMBR WA KpuiKe Gaka, 2 — NouBennmi MOHOANT; § — MHKPOMETPEHALIR BHNT, 4 — Y-
enKa ¢ pryThE, § — Koasucnofi nonaapsok, 6 — METAAANMECKH WHAHNAP ¢ Tenaonofl HEod§R-
nuefi: 7 - 0Gak ¢ nogofi, § — pogocGopamil cocyd; o) poaund nenapurean FUH-3000: 1=
TpYOKA IAR YeTanonkd coemuaabiol obdnesmuoh GIOpETEH € WeaL onpeaedeniis caom e
puhumﬂ_cﬂ BOAL, 2 — BOJACHMATAR MUSAN, A0 YRPOHHA OCTRIH HoTopol ApoHAROAAT WANOIHenHeE
pofoll HenapnTeas, J — YHIKIE 4A8 YCTOHORKNR HCNAPHTEAR Ha naanydell pase,

nenaputens (FTTH), xkoropuiil no3sodser perHcTpHpoBaATL BEPTHKAL-
Hble MepeMelleHna naasalonteil cuereMmul (eMm. pue. 4) ¢ TOYHOCTHIO
0,1 mM. Boabwylo H3BECTHOCThL MOJAYYHA yeTaHoBJenunit B Banpait-
ckoMm ¢uanane 'TH ruapasnuuecknii nenaputens Goabliol momenn,
B KOTOPOM MOHOJHT HMeer omans 5 m? u raybuny 2 m. Ilepeme-
IWEeHHe NJABaoUe CHCTEMBl B 9TOM npHbope H3MepsieTest ¢ TOYHOCTBIO
ao 0,01 mwm. TlogpoGuoe onuncanue TrHAPABJHYECKHX HCnapuTeae
cogepxurcss B paGorax [120, 128]. B nmocaepune roam Ha KpynHbix
BoAHO0ANAHCOBHX CTAHUHAX B 30HE OPOLIAEMOro 3eMaefeNHs CTasii
BHEAPATLES BapewnBaemble ansumerpul FP-80 ¢ niuomansio MonoanTa
0,2 M® n crangaprusiMi raybunamu 1,0; 1,5; 2,0 n 2,5 M, npeanasua-
qeHHBle A H3yueHHs BojgooOMeHa 30HBI aspallii ¢ BOAOHOCHBIM nJa-
CTOM H M3MEPeHHN HCnapennda ¢ NOBEPXHOCTH MoHonauTta. JInaumerp
npejacTapiafer coboil YCTPOHCTBO, cojepKallee rHAPOH3ONHPOBAHH b
¢ GOKOB M CHH3Y MOHOJHT C BOAOHACBHIULEHHBIM CJOEM B OCHOBAHHH
[120]. ITpubop ocHoBan HA NPHHIHNE KOMMNEHCAIHH YPOBHA I'PYHTOBOMH
BOALI, H3pacxogoBaunnoil ua ucnapenue, Mamepenne n nopgepxanie
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YPOBHA FPYHTOBOH BOJABLI B MOHOJIHTE NPOM3BOAHTCA C MNOMOULLIO Crie-
LHAJBHBEIX yeTpoiiets. HMenapenne ¢ MOHOMHTA, 3aKTIOYEHHOrO B JIH3H-
METpE, onpeaegAaeTca no 3aBHCHMOCTH

B P IMAE B, 2 NS, (3.14)

rae P —ocagkn; M — nojnBHble BOABI, MNOCTYNHBLINE B JH3HMETP;
Ey — pacxoj rpyHTOBBIX BOX B 30HY aspallif; j— NONOJHEHHE TPyH-
TOBLIX BOA 3a cuer HH(pHIbTpannu; AS; — H3IMeHeHHe Bjarosanaca
B 30HE aspalHu.

[Tocnepnsna cocrasasiollas npasoil yacTH yvpasHenns (3.14) onpe-
AeaseTcs NnyTem B3BelUHBAHHA MOHOJHTA B Hayaje H KOHIE pacuer-
HOro HHTepBajsa Bpemenu. B nacrosuee ppems B I'TH paapaborana
foJce coBeplICcHHAsN KOHCTPYKIHA JIM3HMETPOB CcO clefaulelil cHeTeMo
34 YPOBHEM IPYHTOBLIX BO.

CHOBHBIMH THNAMH BOAHOHCHApPHTEIbHLHX Veranosok B CCCP
apasiorea ucnaputenn [TH-3000 u ucnaputenbneie GacceflHBl 1IO-
wagbio 20 m?, ycranapipnsaemblé Ha KOHTHHEHTALHBLIX HCOAPHTEb-
HLIX MIowagkax wan Ha naasy. Henapurens I'TH-3000 npeacras-
Jaser coGoil UHAHHAPHYCCKHIT MeTaJJHYECKHH CcocyAd ¢ KOHHYECKHM
anom (cm, puc. 4). [Maomans wenapsaomed nopepXxHocTH npubopa
3000 cm?, Buicota no ocu 685 mm. HMcnapureas I'I'M-3000, ycraHoB-
JIEHHBI/I HAa KOHTHHEHTAJLHON njollaake, spasgerca Hauboaee macco-
BolM npubopom Ha BoaHoucnaputeashoit cern CCCP. B nacrosilee
ppema Aefictsyior cBuilue 500 Takux ycTaHOBOK, a Takme 50 KOHTH-
HENTAJALHLIX HCNApHTeabHBX GaccefiHos miaowanasio 20 M2, Koanuectro
NAABYUHX HCHAPHTEAbHBIX NpuGOPOB, YCTAHOBJEHHLIX Ha BOAOeMax
CCCP, anauntenbHo menbuwe: 14 naasyunx ucnapureneit I''M-3000
H TpH NJaByuux BOLHOHCNApHTeNbHBIX Oacceiina (B TOM 4HcJe ABA
maouiaabo 20 M2 p oogun maowansio 3 m?). Koauwuectro Henapue-
wiefics H3 HCNapHTeJd BOJbl onpefAedfercs MO PA3HOCTH OTMETOK
YPOBHA Ha HAYaJ0 H KOHEILl PACUETHOro HHTEPBAJa BPEMEHH ¢ YYETOM
CJ05 BBIMABIIHX OCa/AKOB! :

E'sme P A (h, — B} . (3.15)

rae P — ciofi BulMaBWIMX ocaakoB, MM; fi; # Hz — BLICOTH CTOSHHA
YPOBHA BOJAL COOTBETCTBEHHO B HAvYaJbHLl H KOHEUHLIH cpokn Hab-
JiojeHuit, MMm; k — nonpasounblii  Ko3pPHUHEHT HA  HETOUHOCTD
FPAAYHPOBKH WKAJKE H3MEPHTENLHON TPYOKH,

MuorouucienHsle HCCAEJIOBAHNA OKA3AMH, UTO B OJHHX H TeX Xe
KANMATHUECKHX VCJAOBHAX KOANHUECTH0 Henapsiouedca BOAb ¢ NOBEPX-
HOCTH HCHAPHTENLHLIX NPHGOPOB 3aBHCHT OT THNa npubopa H Mecra
ero yeranoeku [18, 82]. M3pecTHO, uTo M3 BCeX VYKa3aHHLIX THIOB
Henapureneii n Gaccelinos eguHcTBeHHBM NpubopoM, XapakTepH3ylo-
UM 2HAUCHHA MHenapednus ¢ BoAbl, OJM3KHE K HCTHHHBIM, ABJSETCH
nJaaByuHil HcnapuTeNbHBI  Gaccelin  naouLAALIO 20 m* |[18]. [dasn
TOro 4TOOH Onpejie/uTh peajibHoe HCOApeHHe MO JAPYTHM IJIaBYUHM
YCTAHOBKAM, B HX NOKAZAHHA BBOJAMTCH €HHCTPYMEHTAJbHEIH» KO3(-
(PHILHEHT, YUHTHIBAIOWHIT KOHCTPYKTHBHBIE OTJHYHA pACCMATPHBAEMOrD
npuGopa or OGaccefina naowagsio 20 m2  YcranosjeHo, 4YTo /4
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naasyuero ucnapurens [TH-3000 sror kosdduuuenr pasen 0,8,
a aan nmaasydero Oaccefina naowanbio 3 M* — pasen 0,86 [40]. I[Tpu
onpeieJieHHH HCOAPEeHHA N0 KOHTHHCHTAJABHBIM HCNAPHTENBLHBIM YCTAa-
HOBKAM HX MNOKAa3aHusa KOPPEKTHPYIOTCA NMYTEM BBEACHHA ABYX KO3(-
(PHIHEHTOR: «HHCTPYMEHTA/BHOrO®» H  €CHAPOMETE0POJAOrHYECKOro».
[Mocaeanuil yUnTHLIBACT pa3fuMUsA B rHApOMeTeopoJorHyeckoi obcera-
HOBKe Mpn Mepexoje ¢ cylwn Ha BojoeM. B Hacrosaulee Bpemsi Hau-
GoJjee paspaboTaHHbiM ABJAHETCA BONPOC O Mepexofe oT NoxKasadui
Hazemublx Henaputenefi I'I'H-3000 Kk noxkasauusM KOHTHHEHTAJNbHOIO
BOAHOHCNAPHTENBHOrO Daccefina maowansio 20 M2 [18].

T e

Puc. 6. Hopma necnapenns B oinose ¢ BOAHON NOBEPXHOCTH NAaBYUEro HCNapHTEABHOMG
Gaccefina naowaaso 20 Mm%, MM,

B nocnennne roget B8 I'TH nog pykosojacreom B. C. Byriuuckoro
BHUOMHEHE Hee/iefoBaHuA Mo oOOCHOBAHHIO METOLHKH MNepexofa oT
nokasauuit Kourunextanwhoro ucnapureas I'TH-3000 x naasyuemy
Henapureasiomy’ Gacceitny naowaasio 20 M2, Ha ochopamuun paspa-
GOTAHHON METOAHKH ObIJIH BHIOJHEHH pPacuers cpelHHX MHOroJer-
HHX FOAOBLIX W MecfiuHBIX 3HadyeHull HcnapeHus ¢ BOLHOH nNoBepx-
Hoctn Aas 68 nynxros Tteppuropus CCCP u nocrpoennl ob3opHbie
KapThl HOPM MECHYHOTr0 H CE3IOHHOrO HCMAapeHHs ¢ naapydero Hena-
putejabHOro Oaccefipa naouwagesio 20 m? [82, 124]. Opna u3 Takux
KapT npeacraBieHa Ha pHe. D.

Ina wamepennn ncnapenus ¢ nopepxuoctu Goaor 8 CCCP nenoab-
ayioTea Hepaputrean asyx tunop: secosuwle 'TH-B-1000 n ¢ anroma-
THueckoi perHcrpanueit ypopus pojsl 'I'M-B-500. Bo sropom cayuae
pacxoj BOAW Ha HenapeHue onpepensierca no obvemy Bojb, napac-
XOJ0OBAHHON Ha NOJJepiKaHie ypoOBHH Ha 3aLaHHON OTMETKe.
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[MoaBoAsi HTOr PACCMOTPEHHIO BOMpOca 06 H3MEpeHHH HenapeHus
C NOMOILLIO HCHAPHTENABHBIX YCTAHOBOK, CAELYET MOAYEPKHYThL, YTO
Moboil HenapuTedbs NO3BOJAET- OLEHHTL HCNAPeHHe ¢ ONpeleNeHHoro
BHAA NOACTHJNAIONIEH NOBCPXHOCTH B npejenax HebBOJBIIOrD VYACTKA
TEPPHTOPHH, HA KOTOPOH OH pacnofo:ked. B cBA3H ¢ 3THM HCmAapHTENH
HCMIONBL3YIOTCH B OCHOBHOM [JISl 3KCOEPHMEHTAJIBHOMO H3VUEHHS 34KO-
HOMepHocTeH BaarooOMena W HenapeHHsi B BepXHHX CJOsX [0YBO-
TPYHTOR M NOBepXHOCTHOM cioe Boaul, [lasi toro utobm no JaHHBIM
HCNAPUTENbHBIX VCTAHOBOK OlEHHTH HCMAPEHHEe © TMOBEePXHOCTH pel-
HOro Bojocbopa, HeoDXoJuMO OuJIC OBl HMETH IVCTVIO CEeTh NOYBEH-
HBIX HCMapHTenell, OXBATHBAIOWHKX pasiuunble BHAL JganawadTos,
YTO B YCJOBHAX Jake HE3HAYHTEJBHLIX [0 MJAOUWAAH BOAOcGOPOB
MaJIO pealibHo.

3.2.3. Henapense ¢ pasiHyHBIX MOACTHNAIOWHX NOBEPXHOCTEH

ITpn uceseoBaHHAX HCNAPEHHH KAK 3JeMeHTa BojaHoro Gajanca
peuHbIX BOAOCGOPOB OCHOBHOE BHHMAaHHE YAGJNACTCH OLEHKe cyMmap-
HOro KOJHYeCTBa HMCMapHBIIEHCH BJArd ¢ paccMaTpHBAEMOro PeyHOro
Gacceiina 3a pacuernstii uuTepsBan spemenn. HMcnapeunne, oanako,
NPOHCXOAHT ¢ Pa3JHYHBEIX BHAOB NOBEPXHOCTH, K KOTOPLIM OTHOCATCHA
OrOJIeHHBle NOUBLI, JeC, BOJHEIC NMPOCTPAHCTRA, JYra H CeNbCKOXO035 -
CTBEHHHle Yroibfd, cHedHblili nokpos u 1. A. Hapaay ¢ wmeromamm
pacdera o0ulero HCnapeHus ¢ NOBEPXHOCTH peuwHoro Gacceina, o Ko-
TOpPBIX MOHAET peub HHXKE, ONpefefeHHBIl HHTepec npelcTaBasalOT
pacueTHbI¢ CXeMbl, MO3BOMASICHIHE OUEHHTh HCNAPEHHE C OTAeNbHBIX
BHAOB ero nosepxuocted, PaceMoTpum npHeMmbl onpefeieHusi OTAe/b-
HhIX Buaop nenapenus. € yyacTKOB CYIIH, NOKPBEITHX PacTHTE/b-
HOCTBLIO, OOUlee HCNApeHHE CKJAAJBIBAGTCA H3 TpeX COCTaBIAIOLUIHX:
HCIAPEHHS ¢ MOUBbLl, TPAHCNHPAILMH PACTHTENBHOCTbIO, HCNAPEHHA
OCAJIKOB, 3a/IepKaHHbIX HA3eMHBLIMH vacTaMu pacTteHuil. Kak nokasu-
BAIOT JAHHble HCcAefoBaHuH, ofllee HCNApPeHHe ¢ MOYBHEL NPH HAJHUYHH
pacTHTeJILHOCTH cocTapider He Gosnee 60 % wucnmapenns ¢ MOuBHI,
JAuiiennoit pacrureashoctn [19]. Onpenenenne Kamiof cocTapasio-
HeH B OTAGNBHOCTH NpeacTapifer colol AOBONLHO CJAOMKHYIO 3ajgauy,
B CBf3Y C YeM OHA PeLIAeTcH NyTeM NOCTAHOBKH CHELHANbHEIX IKene-
PHMEHTAJLHBIX HeeaedoBannil, B uwncne pacuernsix  dopMmyn aas
onpenesienus Henapenus: HenocpeAcTBeHHO ¢ MOYBLI OTMETHM dopMyny
A. H. Bbyaarosckoro [19], koTopasa uMmeer Buj

E=vy(M— M,),

riae E — ¢KOpoeTh npHTOEKA BOAB K MOBEPXHOCTH MOYMBEL MpPH ee
BAaKHOCTH, papnoit M; vy — kosdpuUHEHT NPONOPUHOHANABHOCTH,
H3MeHAWIHACA A1A pasHeix THmoB nmoue ot 0,7 go 1,5 mm/feyr;
My — BJIaKHOCTE pa3peiBa KaNWJISPHBIX CBA3ei.

B 3o0nax wn3bbLITOMHOrO M JAOCTATOMHOrO VBJAAMKHEHHS YpOBeHb
FPYHTOBLIX BOJ Ha OTAeJbHBIX y4acTKax Bojocbopa 4acTo HAXOAHTCH
B 30He aspanun BOAH3M nosBepxHocTH noyewl, B aToM cayuae Hcna-
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(3.16)

¢
d

peHne OCylIecTBAACTCH HEMOCPEACTBEHHO € [OBEPXHOCTH 3epKana
rpyutoBbix Bof. Hast ero ouenkn C. @. Apepbanossim [1] npeo-

~ JKeHa caeayiouias gopmyaa:

E = E,[| — (H/H)]", (3.17)
rie Eg— ucnapsemoctb; M — rayGunHa saJjeraHns YpoBHA TpPYyHTO-
BbIX BOA; Myp — kpuTHueckas riayOHHA 33JETraHHA YPOBHA TFPYHTOBBIX
BOJ, HA4YHHAfA ¢ KOTOpOfi nabjaojaerci HX pacxojOBaHHe HA Hcnape-
Hue (Anast pasHblx THNOB nouB MeHsaercda or 14 no 4 M), n— noka-
satep CTENeHH, Hamensiounies ot 1 ao 3.

Kpome 3THX dopMysn CYUECTBYeT pAL APYrHX 3aBHCHMOCTEH,
npepaoxennnix M, M, Byauko [21], JI. P. Crpysepom [118] n Hexo-
TOpLIMH ApyruMu astopami. He ocraHapanBasck Ha JOCTOHHCTBAX
H HegocTaTkax 3THX opmyJ/, OTMETHM, uTo OOJNBIIHHCTBO H3 HHX
NO3ROJIACT OnpedesiTh HCNapeHHe no HCNapsaeMocTH AAA Tex cay-
yaep, Korja HMcrapesse 3aBHCHT rJiaBHeIM o0pas’oM OT METEOpOJIOrH-
veckux ycaoBud, [lonatwe  encnapseMocTb»  paceMaTpHBAeTCH
B m. 3.24, 3pech e OTMETHM, 4TO TeOpeTHUECKH OOOCHOBAHHON
CXEMbl, ONHCBIBAIOLMLIEH ABHMKEHHEe BOJALI B noupe, [0 HACTOALLErc Bpe-
MeHH He paspaboTaHO, B CBA3H C UEM CYUIECTBYIOULHE pacueTHEe
CXeMBbl BKJKYAWOT, KaK MpaBuao, paj 3MOHPHYECKHX MNapaMeTpos.
Coraacno COBpPeMCHHBLIM NPeACTABJICHHAM, MMPOLECcC HCNAPEHHs BOMLI
MOUBOil B 3ABHCHMOCTH OT €€ YBIaXMHEHHS MOMHO MOoApasAeJHTh Ha
Tpu ctaanu. Ha nepsoil crainn npH BAAMHOCTH NOMBBI, PABHOH HJIH
npepbiaioniell HAaNMEHbINYIO BJAAroeMKOCTh, KoTopas nabaofaercs
noc/e BLINAAGHHS OCAAKOB WJAH NPOBEIEHHA MNOJHBOB, HCOApeHHe
paBHO MakcHmaJbHO BoaMoxuoMmy. Ha sropoit cragun npH Baa-
HOCTH NOYBLI, MEHbLUIEl HAHMEHBbIIEH BAAroeMKOCTH, HCHApeHHE H3
MOYBLI  ONpeAensieTcss B OCHOBHOM CKOPOCTHIO [PHTOKA BOJIbI K €€
Henapsawoteil noeepxnoctd, Ha Ttperbeit crajun, KoTopas HacTynaer
nocae NPeKpallieHns BOCXOASIEro ABHEHHA BJarn K MOBEPXHOCTH
[OHBLI, NMPH €e BJAAMHOCTH, PABHOH HJIH MEHbLUE BJAAMHOCTH YBfAa-
HHf, HCNApeHHe pe3Ko YMEHLUIAETCA BCJAEACTBHE NpPOCHXAHHA ee
Bepxuux cioen [19]. Takum olpasoMm, uacToe BeajeHHe JLOMKAeH
HA NOBEPXHOCTH MOYBLI, BJAAMKHOCTL KOTOPO HHMKe HaHMEHbIIEN
BJAATOEMKOCTH, [A0JIMHO [PHBOAHTL K BO3PACTAHHIO HCIAPEHHI.

[Tpouecent Tpancnupamwuy PAcTHTENLHLIM MOKPOBOM H HCMApPEHHS
€O CMOYEHHOI A0XAeM NOBEPXHOCTH pAcTeHHH W NMOYBRL paccMaTpH-
BaloTcsi B OOJBUWHHCTBE CJdyyaeB COBMECTHO, TAK KAaK OTAEJILHO
OIEHHTH 3TH COCTABJAIOUIHE MOMHO JHIUL NMPH NPOBEAEHHH CHELHAMb-
HelX SKCMEpPHMEHTAJLHLEIX HecaejoBaunil, BunonnenHsle B JaHHOM
oGaacrn paboTw noka He MNO3BOJAKT JOCTATOYHO HAJEHKHO OUEHHTE
AOJI0 OCAKOB, HCNAPAWMIHXCH HENOCPEACTBEHHO ¢ PasjIHYHOrO BHAA
pactednii. Mmewuinecs oueHkd oriHuawoTca JAPYr oT ApYyra HHOTAA
BO MHOro pas [3, 22].

Ilasi OUEHKH HCHApEeHHsi OocalKOoB, 3aJiepKAHHBIX PaCTHTENLHEIM
HOKPOBOM 1 4ACTHYHO CMAYHBAIOLUIHX MOBEPXHOCTHL mouswl, B. T Aung-
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peanossiM # B, M. Ba6kunnim [92] npepnomena caepyouas gop-
MYyJ1a:
N—n

n N
Env= X Fa+( 2 n-;En;._)fm: Z P (3.18)

® u
= ' B L

rae N —uncno cyToK B pacueTHOM HHTEpBane; N — YHCAO CYTOK
B 9TOM HHTepBaje ¢ ocaakamu Py, npeseiuaomumu nenapsemocts Eo
N—n
B JHH HX BHIMAJeHHA: @, P: — CYMMa MAJHX CYTOUHLIX OCAJKOB,
E=1
NOJHOCTHIO HCNAPAIOIIUXCA ¢ [MOBEPXHOCTH Bojocfopa B JAHH HX
rl
Beinagenia; ». nEg — CyMMa HCHApAEMOCTH 3a Te CYTKH, B KOTO-
f=1 |
pEle OCaJKH NpeBbINann HCnapaeMocTh.

Gopmyaa (3.18) Buipamxaer OUeBHAHVI0O (PHINUECKYIO 3AKOHOMEp-
HOCTh, 3AKJAIOYAIOUWLYIOCH B TOM, 4TO HenapeHue atmocdepuwx ocaf-
KOB HENOCPEeACTBEHHO ¢ MOBEPXHOCTH MOYBBI H PACTHTENLHOCTH PABHO
CyMMe MaJihkix CYTOUHBIX ocajkos 3a (N -—n) cyTok, Korja ocajikl
MEHBIIE HCOAPAEMOCTH, H CYMMe CYTOUHBIX 3HAYEHHA HCMapsaeMocTH

i
Z nky: 3a n CYTOK, KOrjla HCNapfaeMocTh MeHblue 0CajKoB. QcTanae-
3

HAfl Y4CTh BLINABIIHX OCAJKOB HJEeT HAa (POPMHPOBAHHE MOBEPXHOCT-

HOI'O CTOKA, AKKYMYJALHH B NOHHAKEHHHAX GacceilHa 1 HA BOCMOJIHEHHE

sanacop BJaary B nousorpynrax Oaccefina. [las npakTHUECKOro
Henodbaosanna opmyaa (3.18) npercrasiena AHAPEAHOBLIM B BHJE

N—=n
En=u.ﬂ(_zl P+ Eﬂn)* (3.19)
rape En— cpelHee 3a MecHll E}?TL‘:'IHGE JHAYCHHEe HCOAPHAEMOCTH
N
Eo= 2, Eo/N. (3.20)

Tpancnupauns pacTHTe LHBIM NOKPOBOM B HACTOAILEE BpeMs onpe-
Jeqgercs B OOJBINHACTBE eayuaes npu noMoun wcenapureaeil. Teope-
THUeCKHe pa3paboTku B paunnoil obhacTh emle JalekH OT cTajHH
peleHns NPaKTHUECKHX 3aja4 Mo ONpefeJeHHI0 TpaucnHpaiHH pas-
JUUHBIMH BHAAMH PACTHTEJLHOCTH. YCTAHOBJEHHBIMH ABJAKOTCA JBa
OCHOBHEIX (pakta, Bo-nepBrixX, TpaHCnHpauHs TecHO CBsA3aAHa ¢ Hcna-
PAEMOCTLIO, T. €. TAK K€, KAK H NOCHeAHAsd, B 3HaUHTENbHON Mepe
onpeieasieTcs MeTeoposioriueckumMu veaosuamu, Bo-ropeix, B onpe-
AeJeHHOM JHAMA30HE H3MEHEHHS BJAAMHOCTH MOYBLM HHTEHCHBHOCTh
TPauncnupalnn cba3ana ¢ pnarocCojiepmanHeM NoYBbI.

Bonbuiofi komnaeke paGor B paccmatpuBaeMoill obiacTH no H3y-
UEHHIO Mpolecca Henapenus ¢ jeca euinonden Bannafickum duananom
[TH. Cornacuo nanueim C. ®. ®egoposa [128), ana enosoro Jqeca
B CcpelHEM 334 MHOrOJIETHHI MepHOL HcnapeHHe 3aJepMaHHBIX ocap-

(=53]

"~ KOB B TEUCHHe TEmAoro nepuoia ropa cocrasaser 26 %, tpauncnupa-

‘una 43 % wu Henapenue nofd nojoroMm Jgeca 31 % cymmapHoro Hcna-

penns. Jlas XonoAnoro nepHoja 9TH HH(MPL COOTBETCTBEHHO COCTAB-
nawor 77; 5 n 18%. B uelom 3a roa CcTpyKTYpa CyMMADPHOrO

HCMapennsn ¢ eJOBOro Jeca XapakTCpHaveTcd CAeAYIONIHMH JaHHbIMH:
Henapenne nog nojorom Jjeca 29 %, rpancnupanus 38 % u nenapeunne

zasepxannulx ocaakos 33 . IlpuBejennsie paunbie OGaM3KH K pe-
~ gyabratam Hecneposanua A. B. Oruwesckoro [97], cornacho xoropomy
. HCnApeHHe ¢ MOYBEL MOJ MOJOroM cMellanuoro Jjeca cocrapaser 20 %,

Tpancnupanns 50 % u ucnapenmne sajaepiannumx ocaakos 30 9.

Mcnapenue B yeaoBuaX Jeca MOMKET ONpelefsThess METoMaMy
TemaoBoro, BoaHoro Gananca, TypOyaentHoit anddryanu, a Takike
€ HCMNOJb3OBAHHEM HCHAPHTEALHBIX VeranoBok., [lpuMenenne 3THX
METOAOB BCTPEUAeT H3BECTHBIE TPYAHOCTH, CBA3aHHLIE ¢ OCOOBIMH
VCJAOBHAMHY IKCNEPHMEHTAABHLIX paboT B Jecy, NoIToMy M1 Macco-
BLIX PACYCTOR HCNAPEHHA ¢ Jeca HCNoJb3vIoTes KOCBEHHLIE METOMb,
OCHOBAHHLIC HA NOCTPOCHHH IMOUpHYecKuX ceszeil. Jlasn onpeaenenus
Hemapenns ¢ Jleca 3a Mmecsusl  Tenjoro cesona Pepoposnim [128]
NpeAIoKeHa caeaylonas 3aBHcHMOCTh:

EEZU. EE“. {3.21:‘

rae o — koodduuneHtT HenapeHna ¢ Jeca, 3HAYCHHA KOTOporo onpe-
AGNAIOTCA B 3ABHCHMOCTH OT pPajJHAILHOHHOIO HHAEKCA CYXOCTH
YR/(LY P) n npofoasute)bHOCTH pacuernore nepnoaa; Ey— uena-
pPAEMOCTL JYroBoil NMOBEPXHOCTH, BhIYHCIEHHAd No cxeme Byanko—
3yGenok [21].

PegopoBuiy 000CHOBAHA BO3IMOMKHOCTE NPUMEHEHHA KOMNJAEKCHOTD
merona [128] ans ouenxn ucnapenusn c Jjeca. B stom cayuae Bmecto
HCMapAeMocTyy, OnpeaetedHHol AJAf  JIYrOoBOH NOBEPXHOCTH, HCNMOMb-
3YeTcH HCNnapaeMocTh Jeca:

E".-‘I - kﬂl[:‘u. {Erﬂi}

rie Ry — nonpabBoyHblii KOM(MHUHCHT, 3HAYCHHE KOTOPOro NpH pace
HeTax 3a MecA'uHble MHTepBavibl Bpemenn usmensercs ot 0,7 mo 1.5

Henapeune ¢ pogHoil noBepXHOCTH NpH pacuerax BoaHoro GajaHca
peunbix BofocGOpoB cJeyeT YMHUTHIBATL JHIUL B Tex cayuaax, Korja
naollais BofgHol NOBepXHOCTH 3aHHMAaeT 3HAUHTENbHYIO Aoaio obmen
niaouiaan BogocGopa. YBeJnueHue ucenapedus ¢ sopocbopa, B npeje-
Jiax KOTOpPOro HMEITCH 3HAMHTELHBIC BOAHBIE MNpPOCTPAHCTBA, MO
cpaBHennio ¢ BogocOGopom 0e3 HHX, onpejenfercss pPaSHOCTBIO MENAY
HeTapenuem ¢ Bojnoit nopepxHoetH Ey n oeymn E.. C Boapacrannem
IHPOTE MECTHOCTH 9TA PasHOCTh YMEHLIUAeTCH, :

A. A, Coxonoeum [113] nokasano, uTo AONOJHHTE/NbHLEIE NOTEpH
Ha Mchapediie ¢ BOAHBIX NPOCTPAHCTBE 03ep MAH Bogoxpauuanil AE
Moryt ObiTh ONpele/ensl 3a rofloBol HHTEpBa] BpeMeHu no dopmyae

AE=-——3—Yof, (3.23)
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rae Y — romosoit crok Gesosepuoil pexd, Mm; P — ocajki Ha 3¢pKajio
ozepa (Bopoxpanuauiia), mm; E — uenapenue ¢ BOAHON MOBEPXHOCTH
o3epa (BOAOXPAHHJIHILA), MM, Yo — caofi croka B pafoHe o3epa WIH
¢ MJoMAaAH, 3aTonaneMoll Bogoxpanuanulem, mm; [ — naouais 03epa
(Bogoxpannaumia) B nNpoueHTax or naowain BofocGopa B 3aMbl-
KAaIeM cTBope.

B Hacroaulee BpeMms MPOMECC HCNAPEHWS € BOJHOA MOBEPXHOCTH
H3YUEH J0CTaToMHO Xopowo, B MHOrouscjieHHbX TeopeTHYecKHxX pa-
Gorax copeTckux u 3apybemuuix yuenwmx [17, 74| paceMOTpeHb
BONpPOCH TpaHchopMalny BO3AYIMHOrO TNOTOKA [pH ero Haberanuu
¢ CYWIH Ha BOJAOEM H AaHLI YPABHEHHA, XAPAKTEPHIYIOUIHE HIMEHEHHH
BAAMKHOCTH BO3AYXa M CKopocTH Berpa Hajx Bogoemamu. Ojanako
B CHJY PAAa NPHUHH BEIUEYKA3AHHBLIC TEOPETHYECKHE CXEMBL elle He
JAOBeAeHE A0 NpakTHueckoll peaansauun. B npaxkruke pojaHobasaH-
COBRIX ~ HCCJAGAOBAHWI M pacyeTroB MNpPH ONpeAeJeHHH HCnapenus
¢ BOAHOI TOBEPXHOCTH HCMOAL3YIOTCHA JaHHbBle BOMHBIX Hernapurene,
a TakMe METOJL BOAHOro W TemjaoBoro Ganaucos, MeToj TYpOyneHT-
Hoit Au(dyann u pacueTsl Mo sMnupudeckum Qopmynam. DBoie
(em. n. 3.2.2) yie paccMmOTpeHbl BONPOCHL Mepexofa OT NOKA3aHHMH
BOAHOHCTIAPHTEALHEIX NpuGopos K Henapedno ¢  pBogoemop. Hro
KacaeTcsl NMPUMEHeHHs METOLOB BOJAHOro H Tenjosoro OajaHcoB H
TypOyaentnoi anddyann, UX BOIMOMKHOCTH OrPAHHYCHD, BO-MEPBBIX,
M3-3a OTCYTCTBHS BD MHOTHX ciyuaax HeoOXOAHMBIX HCXOJHHEIX HAaH-
HBIX M, BO-BTOPBIX, B CBA3H C TPYAHOCTAMH OnpelejeHus paaa Koad-
duinentos pacuetnbix opmya. B pacrosuee npeMa nanbojee Macco-
Boe NPHMCHCHHE NMOJYHHIH SMIHPHYECKHE 3ABHCHMOCTH, CBAILIBAIOILHE
HeMapeHHe ¢ METeopoJOrHYecKuMu aaeMentamu. B Kadectse ocHOBHOM
pACUETHON 3aBHCHMOCTH Henoasayeres gopmyaa FTH [124]

E,=0,14n (1 4 0,72U3) (2o — ea), (3.24)

rae UJs — cpennas CKOpPOCTh BeTpa HAa BhICOTE 2 M HAL BOMLOEMOM;
€y M €3 — COOTBETCTBEeHHO MaxKcuMaJbHas YNpyrocrs BOAAHOrO napa,
BHYHCACHHAN 0[O TemMnepaType NOBEPXHOCTH BOMAB, H CpefHee 3Haqe-
Hie abeooTHON BAAXKHOCTH BO3AYXA HAJ BOjOI Ha BeicoTe 2 M, MOap;
n — YUCJAQ CYTOK B PACHETHOM HHTEpPBAJe BPEMEeHH.

Gopmyaa (3.24) pexkomenjoBaHa s pPAacueToB HCMNapeHds ¢ BO-
AOEMOB JIOOEIX PAa3MEpPoOBR 32 MeCcsqHbie WHTePBaJbLl BPeMEHH B ycllo-
BHAIX paBHOBecHOl crpaTu(HKALHH (NPH PAa3HOCTH TeMnepaTypol
Bojfla — Boaayx Af, me npessimaiouteit 2—4°C). Ona OGpi1a nosyvena
MyTeM MOCTPOCHHA MAMA PasaNHHBIX KAHMATHYECKHX YCJIOBHI 3MIH-
pHYECKHX CBA3eil 3HAUEHHIT HCNAPEHHS, H3IMEPCHHBIX C MOMOIULBIO
KOHTHHEHTANLHEIX HenapuTelbHex Gacceiinos miomansio 20 m2, ¢ me-
TeopoJiorHYeckiMy (hakTopaMu, CTOALIMMH B Npapoil MacTH ypaBHe-
uusn (3.24), Hakonnenuslfi k nacTodlleMy BpPeMeHH ONHT PACHETOB
no dopmyde (3.24) crugeTeNbCTBYET O TOM, uTO OWHOKH onpejgene-
HHS Mo Heil Hcnapenusa ¢ BOAOEMOB B CPaBHEHHH ¢ [MOKa3aHHAMH

54

. IAABYMHX HCMApHTENBHBIX OacceHOB MOryT JOCTHTAThH AJAf Mecau-

HBIX HHTepBasoB Bpemenn 420 % (raba. 4).

TatGanua 4
Ouenka McnapesHs ¢ BOAHON NMOBEPXHOCTH
no opmyae (3.24)
MeTon ouenki
Fpaga 3 n
Tag, Mecaw o nAAnyueMy MpoLeHTaX
no qopMyne | Gaecefiny nao- K rpadge 4
(3.24) niaann 2 M2
GyxTapMHHCKOC ROJAOXpaHIIHLLE
1968 IX 105 119 89
1970 Vi 54 66 133
VI 104 95 109
VI 124 101 123
Baanaiickoe o3epo
1971 Vi 97 | ai | 108
VIl 124 | 101 123
KpacHoocKoAhCKOE BOAOXpPaHHANLLE
19710 Vi 125 | 26 g9
VIII 156 130 120

[Tpn HaMuuMp HepaBHOBECHOH crpaTHuKauun AN OUEHKH Hena-
PEHHA ¢ BOAHON MOBEPXHOCTH PEKOMEHIYETCA HCNOJIL3OBATH (hopMy ki
B. A. Pumwu u P. B. Honuenko [93], A. Il. Bpacnasckoro H
C. H. Hyprannesa [18] n ap. ®opmyna Puimumn n JlonueHko Hmeer
BH

Es=0,104n (g — Eg} (2 -+ L), {325]

rae dp— napamerp, 3apuCSULMi OT Pa3HOCTH TEMIMEpPaTyphl NOBEpPX-
HOCTH BOALI M BO3AVXa M onpeaeasemblil no raba. 5.

TaGaunuwa 5
ot ol R | 2 b 1 15 20 25
0T e 1.5 1,75 2.4 3.0 3.5 4,0 4,20

Anajornunyio crpykrypy umeer dopmyaa Bpacnasckoro n Hyp-
rajHeBa, 1A0LLAa PHMEPHO TE JKEe Pe3yJ/bTaThl.

B. U. BaGkuuwm [7] 5 passurne naeid B. B, llyaeiikunna pac-
cMOTpeHa (PU3HYECKAs OCHOBA MpOIECCa HCNAPeHHs ¢ BOAHON MOBEPX-
HOCTH HA MOJeKyJaapHoM ypopHe, MM noayueno pacrnpenenesne modge-
Ky npu (asosom mnepexoje Boja — f1ap N0 BEPTHKANLHOH KOMMO-
HenTe nx ckopocrd, Ha ocHopanun 3Toro pacnpefe/eHns npeitomsens
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GopMyJIbl NO  OUEHKE MaKCHMAabHON H  (GaKTHYECKON CKOPOCTH

HCIIAPCHHA:
. RT Ly ¥7.
E, _/\/ B E:-:p[—(ﬂ iy .ET_)}‘ o)
i —
Ev=(Ey /(8 + - A/ 8T), (3.27)
X rae £, #u Egz— Maxkcumanbuans u dak-
1600 THUECKAsl CKOPOCTh HCnapewus, cm/c;

R/n — ynenpHan rasopas nocTosiHHAas
BOASIHOro napa, paphas 461,5-10% cm?/
(c¢2-°C); A — gedHuHT OTHOCHTEALHOI
BJAMHOCTH BO3AyXa, onpegeasieMblit no
TeMnepaType HOBEPXHOCTH BOJAKM, B J0-
JAAX OT efuHnub; I' —TeMneparypa no-
pepxHocTn Boasl, K; & — kospduunenr
TYpOyAeHTHOH ﬂllclthh}'alm: L —napa-
METp, onpeaenseMslii B 3aBHCHMOCTH OT
TEMNEPAaTyphl NOBEPXHOCTH BOAL NO rpa-
(huky, npencrapieHHomy Ha pue. 6; h—

1400

1200

1000 BLICOTA H3MEPEHHA BJAMHOCTH BO3AYXA
Hagl BOAHOII [OBEPXHOCTLIO, paBHad
2 M.

Popmyaon (3.20) yuHTHIBAeTCA KO-
AUYECTBO MOJEKYJ BOJAbI, BhIpaxeHHOE
B Buge ofbema, Bujieraiowux c¢ | cm®
poAHOR nopepxuocti B 1 ¢ 6e3 ydyera
BO3BpalUleHHusi YacTH HX Ha MOBEPXHOCTh
BOJLBI,

hopmyaa (3.27) y4uTBIBAGT KOJIHYeE-
CTBO MoJiekyJa (Takmxe B Buje obbema),
OCTABIINXCA B BO3JYXe 38 BbiMETOM HX

£00

Puc, 6, 3apncumocts napamerpa £ or tem-

1 1 1 1 |
% nepaTyps MOBEPXHOCTH BOAM [,

0 0 20 J H{Hi%

YacTH, MOMIOWEeHHOl BHOBL BOJAHOH MOBEPXHOCTHIO, T. €. XapakTepH-
ayer paKTHUecKoe HcnapeHHe ¢ BOAHOIN NOBEPXHOCTH.

B Buipamennn (3.27) copepurcs TpyAHO onpejienseMbli napa-
merp & — kostpduument rypOynentnoi anddyaun. llpu orcyTeTBHH
HHBEpCHit 9TOT napamerp Moxer OwTh ouexen no gopmyne M. I1. Tu-
moeesa. [lnm nepexola oT MAKCHMAaJLHOH CKOPOCTH HCMAPCHHA
K MAKCHMAaJALHOI cyMMe HCnapeHus 3a Kakoli-nubo HHTEPBAJ BpeMeHH
Heob6xoaumo B Gopmyay (3.26) BBecTH MHOMKHTENb T— 4YHCIO CEKYH[L
B pacueTHOM HHTepBaje spemenn. Temneparypa nosepXHoctTH Boabl T
w apyrue anementsl Gopmyn (3.26) u (3.27) B gaHHOM cayuae nmpH-
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HHMAIOTCA PABHBIMH HX CPCAHHM 3HAUEHHAM 3a paccMaTPHBAEMbI
HHTEPBAJL BpeMen.

Henapenne ¢ noBepxHocTn cHera He Hrpaer cymecTBEHHéal”r poJin

. npn pacuerax BogHOro GasaHnca 3a JAeKajHHE, Mecsunble H Oogee
 AAHTEIbHLIe HHTEpBaALl BpPeMeHH XoJoAHOro mepuofa roga. Toabko

B TeueHHe KOPOTKOro nepuoja (CyTKH, JeKaja) HCnapeHHe co cHera

, ilm}KET OKA3aThCA CYULECTBEHHBIM JEMEHTOM BoAnoro GaJjaHca Bojo-
- cbopa (abcoaioTHO® 3HAMEHHE 3ITOF0 pPACXOAHOrO KOMIOHEHTA He
- Oosiee |—2 wmm/cyr). Pacuer HCMAPEHHS ¢ MOBEPXHOCTH CHEMKHOTO

nokposa Ee MM/CYT pPeKOMEHJYeTCH NPOH3BOANTL no  (opmyJe

ML I1. Kyssmuna [92]

Ee= (0,18 4 0,100 p) (eo — e3), (3.28)

rae Uy — cpeanas cxopoern serpa Ha Beicote (aorepa, m/c; ep—
- MAaKcHMaJbHas YNPYyrocTs BOAAHOrO napa, m6ap; es; — ynpyrocrb

BOASHOIO napa Ha ypoBHe 2 M OT NMOBEPXHOCTH CHera.
[TpuMenaloTcs Tak#e ynpoulenHsie GopMyJaL, B KOTOPHX B Kaue-

CTBe OCHOBHOH PACYETHON XAPAKTEPHCTHKH HCNOJAb3YeTCs 3HAYEHHE
feuunta BAaXKHOCTH Bo3ayxa [83].

3.2.4. Henapaemocts

IIpu pacuerax Boamoro Ganamca peyHbX BOAOCGOPOB BOIHHKAET
HEOOXOAHMOCTL B ONpe/ieJieHHH CYMMApHOrO KOJHYeCTBA HCMApHB-
weiicst Baary co Beeil naomaan Gacceitwa. 1as Toro uro6u He yuu-
THIBATL B PACYETHBIX CXEMAX MO ONpefe/eHHIO CYMMAapHOro HenapeHus
C peuHnlx BOAOCOOPOB AHHAMHKY BJAro3anacos B mnouse, Guul0 BBe-
ACHO MMOHATHE HCMAPAEMOCTH, KOTOPOE IWHPOKO HCMNOAB3VeTcss V Hac
H 3a pyGexom yike Gonee 70 ger. ITog ucnapseMocTbio NMOHHUMAETCs
MAKCHMAaJabLHO BO3MOMKHOE HCMApeHHe ¢ ZanHoil ucmapsioulell mopepx-
HOCTH MpH HEOrpaHH4YEeHHON nojave BOABI K Hell NPH AAHHBIX MeTeo-
poJiornueckux  yeaosuax. OnNpeiednTs HCNApAeMOCTh 9KCHEPHMEH-
TaJAbHO JIOCTATOMHO CJI0MKHO B CHJAY TOr0, YTO HA HHTEHCHBHOCTH
HCHApeHns BJAHAIOT pasMepbl NOACTHAAIONIEH NOBEPXHOCTH, ee TeM-
nepatypa, MeTeopOJIOrHYECKHe YCJAOBHA OKpPYKAIOUed MecTHOCTH
(kpaesoit s(pdekt) u 1. g MHOrUMH HCCAeAOBATENAMH NpPeAI0KEHEI
pasanuHele cnocobum onpefeneHus HenapsemocTH, OJHH B KauyecTBe
HCNAPAEMOCTH INPHHHMAIOT Henapende ¢ BojaHoli nosepxuoctn [61],
Apyrue ONpefefsioT HCIApsAeMOCTh ¢ MOMOLLBK) NOYBEHHHIX HCNapH-
TeJleil, 3anoJHeHHBIX TpeleibHO VBJAMHEHHON MO4BOIl |74]. Ilpn
ITOM 34Y4CTYI0 NPHMEHAIOTCHA PA3NUYHBIC THNL NpHOGOPOB W Henapse-
MOCTL ONPEAEAETCs Il PasHbiX N0 pasMepy HCHapsiolinX MOBepX-
nocref, A, M. Bynarosckuii [19], B. T. Auapesnos [3] u pan apyrux
YUCHBIX VYKA3BIBAIOT, UYTO MCNAPAEMOCTh COOTBETCTBYET VCJAOBHAM
HCTIAPEHHA ¢ HeGOJBINOH MJIOUIaAH HCHAPHTENS ¢ NMPeAebHEIM YBJia-
HHEHHEM, PEXHM HCNAPEHHA W TenJooOMEH KOTOPOro He BJAHAIOT HA
METEOPOJIOTHYECKHE VCJI0BHA OKpyawiueli MmectHoctH. Ecaum mcna-
palomans miomans Oyaer AoctaTouHo Gouabinoil, TO NOBHLIICHHOE
HCMapenHe ¢ YBAAMXKHEHHON MOBEPXHOCTH NPHBEAET K H3IMEHEHHIO
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TEMIEPATYphl # BJAAMHOCTH BO3AYXA, BC/AEACTBHE YEro HCMapaeMmocThb
¢ atoft Tepputopun cumuaures, A, P. Koneraurunos [74] noxasan, uro
AefCTBUTENIBHO HCAAPAEMOCTh C OrpaHMYEHHOIO YYACTKA MJI0ILAALIO
20 M? NpeBOCXOAHT MHCNAPAEMOCTb ¢ MIOWAAH B HECKMWILKO COTeH
KBaApaTHux KuaoMerpos, Takum obpazom, npn onpefeeHHH MaKcH-
MAJIbHO BO3MOMKHOrO NHCOAPEHHR ¢ Jyra, 3ajeiH, UeJHHbl, cellbCKo-
XO3ACTBeHHMX NoJielf HeoOXOAHMO YUYHTHIBATH [LIOWAAL HCNAP#AIO-
wel nopepxuoctd, Tor e BHIBOA cOpapeidHB W NpH onpefe/eHHH
HCMAPAEMOCTH [0 HCHAPEHHI0 ¢ BOAHON noBepXHocTH. KoOHCTAHTHHO-
BHIM Ol noctpoed rpadk, CBA3LIBAIOULHN 3HAYCHHA MAKCHMAJLHO
BO3MOMHOrQ HCNAPEHHA ¢ ONTHMAJLHO YBJAMHCHHOrO TPaBOCTOA H
naomwans Henapsioweit nopepxuocrd. Ilpunsas yeaoBno 2a  9TajioH
naoman, pazmepom 1003 100 kM2, asTop nokasan, 4TO 3HAUEHHA

£ mbap = & 7

a5 5 B g8
En=2 MM g

20 10
15— #
10

5 s

0 i i | i j
=I5 =10 =5 g 5§ I o 25 X EBtT

Pue, 7. 3aBHCHMOCTE HCNAPAEMOCTH C CEALCKOXO3RACTBCH-
HBIX yroduill Eg OT TeMnepatyps f n BAAKHOCTH & BO3yXa.

HCOAapAEMOCTH, OnpejeJeHHble A5 Takofi MAoIAAH PasHLIMH METO-
aaMu (N0 AaHHLIM NOUBEHHOHCIAPHTENbLHBIX CTAHLHI, N0 HCNApeHHIo
¢ BOAHON MOBEPXHOCTH W MO 3aTparte Tenaa paguvaunonuoro Ganamnca
VBJAAMKHEHHOH NOBEPXHOCTH Ha Henapende), OGJH3KO CcOBRAAH APYyr
¢ aApyrom. OTciofa MOMHO CAeJaTh BLIBOL O TOM, YTO 3HAUEHHHA HCMA-
pAeMOCTH, onpeieneHHble aasi OoubliHx muaowaeft (Goaee 100 X
X 100 Em?) pasnHuHBIMH METOLAMH, ABJAIOTCA AOCTATOMHO YCTOMYH-
BLIMH 1§ He 3aBucaAT ot cnocofoB HX onpeaenenuda. as oueHKH
MAKCHMANLHO BO3MOMKHOIO HCMAPEHHA € CENbCKOXOIAHCTBEHHBIX Yro-
auit naomaieio 10000 kM? B 3aBHCHMOCTH OT TEMNepaTypsl H BAaMK-
Hocty Bosayxa KoucrantnnospiM npemnoxmen rpadux (puc. 7). Has
MEHBLIHX MJoulajeil HenapaeMmocTh OyjaeT YiKe 3apHceTh OT Xapak-
Tepa Henapsaiowell NoBepXHOCTH,

CyulecTByoliHe TPYAHOCTH 3IKCMEPHMEHTAILHOrO  ONpeae/eHnd
HenapsaeMocTy nNoGyAHJAH MHOMHX HecaefoBatedeil K noucky Goaee
npocteix pewennii, [lepsuie paboTel B 3TOM HANpaB/JCHHH CBA3AHMI
¢ umeramu B, B. [dokyuaepa [53], I'. H. Bucoukoro [41], A. Tlenka
[144], P. llpeiipepa [150]. B srux paborax B KavecTse Hcnapse-
MOCTH NPHHHMAJNOCHL HCHApeHHe ¢ BOAHOH NOBEPXHOCTH Henmapuredneil.
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- Jlas pacuera ucnapsemoctn Ep HCNOAL3OBalNCh 3aBHCHMOCTH Hena-
- peHHs ¢ BOAHON MOBEPXHOCTH OT Ae(HUHTA BAAMKHOCTH BO3AYXa HIH

ero Temneparypbl, @opmyna 2. M., Ouapaexkona ans onpejeleHus
HCMapAeMOCTH 3d4 MecsiuHble HHTEPBAJLl BPEMEHH HMEET BHJL

En=—=md, (3.29)

rae d — AeHUHT BJAXKHOCTH BO3JAYyXa; m — Koadduuuent, snaueHHe
KOTOPOTo A TemJioll MNoJOBHHBEI roja pashno 22,7, jaas  Xojojl-
Hoit — 16,0.

He uMes BO3MOMHOCTH ACTANALHO OCTAHOBHTHCA HA aHAJNH3e MHO-
rouncAeHHpx QopMyn 9TOro THOA, a Takmke QOpMyJ, CBA3LIBAIOUIHX
HCMapAeMOCTh ¢ TeMnepaTrypoil Bo3lyxa, OTMETHM, HTO pacueTsl Mo
HUM HMeJH PAasJHYHYIO TOUMHOCTH B pasHbiX (Hanko-reorpaduueckHx
YCAOBHAX, UTO OOBACHAETCH HEOJAHHAKOBLIMH YCJOBHAMH HCHAPEHHS
¢ pasHblX NOACTHAAIOMIHX NOBEpPXHOCTEN.

Baxueim sranom B paspaloTKe pacueTHLX cxeMm onpejeseHHs
ncnapsemoctn gBuancs patborm M, H. Byawko [21] n X. JI. Ilen-
mana [143]. 3tu asropn B KauecTBe OCHOBHBIX (paKTOpOB, onpeje-
AFOUHX HCNAPAEMOCTh, NPEAJNOKHAN YYHTHBATL pajHallHOHHLIH Ga-
JAHC, TeMIepaTypy U BAAKHOCTh BO3JAYXa.

Meronnka oOLeHKH wHcnapsieMocTH, npednoxiennan byawiko, pac-
cMOTpeHa B raase 2, 3aech Jullb HANOMHEM, YT0 BYABIKO npesiomKui
ABA NpHeMa OUEHKH HCNAPAEMOCTH 33 MeCcAYHBIe HHTEPBa/Jkl BPeMeHH:

1) orHowenneM pajaumanuoHHoro OanaHnca YBJAaMKHeHHOH MOBepX-
HOCTH (TO4Hee, OTHOLIEHHEM pPa3HOCTH pajnauHonnoro Gajanca SToH
NOBEPXHOCTH H NOTOKA TenJa B NOYBY) K YAEJbHON Tenjore Hcna-
penun L;

2) no dopmyne (2.7), B Koropoi MaxkcHMaibHafd YNpyrocth BOAA-
HOro lapa onpeie/fiercd Ha OCHOBAHHHM COBMECTHOrO PelleHHA ypap-
HeHHA TelloBoro Gananca u gopmyan Marnyea (2.13).

Bxogsuuit B ypasuenne (2.7) wuurerpansuuii kosdduunent ob-
MeHa D, kaxk yxe ormevanoch, Obln npuusat DByAbiko ans MecsvHBIX
HuTepBasos ppeMmenn paBHeim 0,63 cmfe.  [lockoabky sHaueHHs
HHTerpajgbHoro kKosdduunenta obmedHa (Koadduuuenta BHelIHeld
audy3nn) B NPHPOAHBIX YCAOBHAX 33 MeCAUHbBIE HHTEPBAJB Bpe-
MeHH KoaebaioTes B onpele/ieHHbX Npefetax, NpeicTaBisioT HHTEPEC
Pe3yJLTATH HCCASAOBAHHA N0 OlEHKe BJAHAHHA 3TOro KoadduiunenTa
Ha ucnapsiemocth. DByamko [21] nmokasaa, u4ro anf  UEHTPadbHOMH
qacty Ykpaunw n Cesepuoro Kasxasa usmenenne peanunnst D ua
0,1 cM/c NPHBOAHT K H3MEHEHHIO B OLEHKe HCMapaeMocTH NpaMepHo
na 4 %. JI. I1. Cepakosa [59] nojayuunia, 4To NPH YMEHbUIEHHH 3HA-
uepnit D or 0,63 go 0,40 cmfc yHCNOBLIE 3HAYEHHA MECAYHON CYMMBbI
HenapAeMocTH pasapuanncs nHa 8—I18 % B s3aBHCHMOCTH OT KJaHMa-
THueckHx veaoBuil, HaunGoabwian pasHuua B 3HAYEHHAX Hcnapse-
MocTi, noayuennoi npu D, pasnom 0,63 u 0,40 cm/c, xapakrepHa jaus
gacywanBeix pafionos CCCP.

Hecnenopanng no ouenke BauaHHa xosadduuuenta D na ucnapse-
MOCThL, BuinojnenHple BaGkunuim ana tepputopun Banjgaa 3a nepuoj
¢ 1952 no 1969 r., nokasanau, UTo CYMMBI HCIIAPAEMOCTH 34 MeCHYHbLIe
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HHTEpBaAL BpeMenn npu 3Havennsax D pasuwix 0,6 u 08 em/c pas-
auvatoress #a 109%. Takum oOpazoMm, unaMeHeHne Koaduuuenra
Buemwnen Anddysun wa 33 % (or 0,8 no 0,6) BeaeacTsHe HAAMUHA
HEJIHHEHHOI CBA3W MEMKAY eo m fo npusoaut aas ycaoBuil Banmas
K YMeHbUICHMIO ucnapaemoctd Ha 10 9%.

PeaynbraTel pacuetoB uwenapseMoctd no cxeme Byawko 3a mecqu-
HBlE@ W TOAOBOH HHTEPBAJLI BPEMEHH JABYMS VKA3AHHLIMH BLILE
npuemamu sametHo pasaunualotca (na 15—30%). Taxkoe pasanuue,
no muennio B, I'. Awapesunosa [3] u JI. H. 3yGenok [59], oGbsc-
HieTcH HeyuetoM B opmyne (2.6) suauenuit TypOYJEHTHOro Temnjio-
oOMena uenapsoleil nosepxHocT ¢ arMocdepoi.

X. JI. Tlenmanom npeanoxena MeTOAHKA ONpefeJeHHs HCnapse-
MOCTH (NOTEHUHANBHON TpaucnUpauuu) AJA  YCJOBHH NOMHOCTHIO
COMKHYTOroO PacTHTeNBHOr0 NOKpoBa, obecreyeHHoro AOCTYNHON Bia-
roit. Ileuman cuntan BO3IMOMKHLIM TpeHeOpedb TPYAHOONPELCAEMBIM
9JEMEHTOM TemjioBoro 6ajiaHca — TeMJAONOTOKOM B MOUBY.

B nepsoM BapuanTe pacyeTHON CXEMBLl OLEHKa HCAApAeMOCTH
CEJBCKOX034HCTBEHHOrO noJA nponasoaniack [lenmManom nyrem ymuo-
AEHH#A SHAYCHHHA HCNAPeHHA ¢ BoAHON noBepxwoctn E, Ha mnapa-
MeTp [, 3HaYeHHe KOTOPOro 3aBHCHT JHIIL OT NPOACAKHTEALHOCTH
Ans. Has  3skBaTopHanabHONl 30HB B TeueHne Beero roga p=0,7,
a B 3anaauoii Espone gns nerHux wecaues [ =08, ocenbio u
pecioit 0,7, sumoii 0,6, B npanwueiiiwem [TenMan AJ8 OUGHKH Hena-
paemocTn (MOTeHUHaALHON Tpancnupauuu) npemnoxua Gosee cTpo-
roe BHIpAHEHHE

E;=(ARy 4+ yEq, /(A 4 y), (3.30)

rpe y — ncHxpomerpuyeckan kodcraura, pasuas 049; A — apavenue
npousBoAHON Gynkunn Maruyca B TOUKe, COOTBETCTBYIOUIEN cpeanei

TemMneparype Bosayxa, R; — paauauHoHHslil Gananc celbckoxoaaiicr-
BEHHOro noas; E, ;— nccymaiomas cnocoGHOCTh atMmocdepn:
E;, =0,35(e; —e)(1 4 U/[100), (3.31)

€| H e — COOTBETCTBeHHO MAaKCHMAaabHAf H (paKTHUECKAR YNPYroeTh
BOJASHOrO napa, onpeiejeHHble no rtemneparype posayxa; U — cko-
pocTh BeTpa.

[Tpu oTcyreTBHH gaHHBIX MO PaAHALHOHHOMY GanaHCy CEJAbCKO-
xosaiicTBenHoro nosst IleHMan NpeiIokKuI ONPeeasTL ero no ¢op-
MyJie

R¢=0,i5(Q + q) — 1, (3.32)

B KoTopoit (Q - ¢) — cymmapuas conueunas paauauns; / — sdek-
THBHOe H3ayuenne, Muomuteas 0,75 B 3TOM BHIpaKeHHH NOABHJCH
B CBA3H C NPHHATHEM YKA3aHHLIM ABTOPOM 3HauYeHus annbeno, pas-
Heim (0,25,

Merog Tleumana 1wmpoko wuenoabayercs 3a pyGesxom [6, 93].
B oreuecrrenHoii suTeparype KpHTHUECKHIT aHAAH3 OTAEJALHBIX NOJO-
JKCHHIT 3TOro  Mertofa coAepxkurea B paGorax M. M. Byawko [20],

G

A. H. Bynarosckoro [19], C. ®. ®enopoa [128], JI. U. 3yGe-
How_[59].

- B 1972 r. B. H. BaOkuneim [4] BrnoAHEHB HCCJACLOBAHHA [0
OlleHKe nNpuMenumocty cxemu Ilenmana ana pacuera ucnapsemMocTH
‘Ha teppuropuy CCCP. PeayabTaTil pacueroB CYTOMHLIX 3HAUYEHMHI
‘HenapsemoctH no Mertoay IleAmana oxasajuch GJH3KH K COOTBET-
rsdvluumm pesyanTaram, noJydeHHniM no merony Byamko npu D =
= 0,63 cmfc. Ilpn D =080 cm/e, xapakrepiom ann Banpalickofi
BO3IBLILIEHHOCTH, 3HAYCHHS HCNAPACMOCTH, ONpeAefeHHBIC [0 CXeMe
Tlenmana, okasaauch HHMKE COOTBETCTBYIOLUMX 3HAUEHHN, pacCUHTAH-
CHBX o metojnke Byawiko. Tlpm pacuetax 3a mecsunple WHTCPBAB
‘Bpemenn B yeaosnax Baagas meroauka Ileumana npHBOAHT K cHere-
MaruueckHM ownbGkaMm, B nepexoAHble MecAub M JIETOM, KOrua
CTENVIONOTOK B MOYBY NOJOMHTEICH, PACCHHTAHHEE 3HAUCHHS HCMapse-
' MOCTH OKa3LlBAIOTCH 3ABHLIUMIEHHLIMH, 4 OCEHBIO, KOTAA HAET OXJajKie-
HHe MMOYBBI,— 3AHHMKEHHLIMH, B unesoM caeayer oTMeTHTb, 4TO METO/
LleHMana He HMeeT NPEeHMYLIECTB [0 CPABHEHHID € pPACUETHHIMH
CXEMaMH, pazpaboTaHHLIMH COBETCKHMH VHUEHBIMH, 8 B OTHEJLHLIX
yuasx NPHBOAHT K CYLIECTBEHHBIM [IOTPEWIHOCTAM MNpH  pacdeTax
HCNAapAeMocTH,

- A, H. bBynaroeckum [19] paspaGorana cxema pacuera ucnapse-
MOCTH, KOTOpaa (PAKTHUECKH pa3BUBAET OCHOBHHE HieH cxem Byabiko
‘# Ilenmana. Pacuernas dopmyna Byaarosekoro mnmeer caeayiouil
BHL:

: Eo=[1,55A(Ry— B) 4+ 0,027Dd]{L (1,65 A + 1)], (3.33)

L rie A — npousBojiHAs OT MAaKCHMAaJLHON YNPYrocTH BOAAHOrO napa
- No Temneparype, m6ap/°C; d — pedmunr BraxHOCTH Boafyxa, mGap;
D — unrerpancupii kosdyuunent obmena, ev/c; Ry — paaHamHOHHBI
Dananc yslaXHeHHON NOBEPXHOCTH,

. 3Havenus HcnapseMocTH, OleHeHHBle N0 cxeme Bymarosexoro 3a
MECAMHLIC HHTEpBAJL BpPeMEeHH Temjoro nepHoga roga (maii—cen-
T40ps), Obiiiy conocrapiaennt C, @, MelopoBuIM ¢ aHAJOMHUHLIMH
‘peayiibTaTaMu pacuera MCHapsieMOCTH, OUCHEHHHIMH 1o cxeme Byawko
‘3a nepuon ¢ 1956 no 1966 r.

~ Pesyabratu Beimojuennelx uecjefobannil nossoausan Peaoposy
CAENAaTh BLIBOJA O HAJIHYHH YAOBJAETBOPHTENBHOIO COMVIACOBAHHA B 3HA-
HEHHAX MCNApAeMocTH, OUEHEHHLIX M0 YVKA3aHHBIM Bbille MeTomdaM.
- Cnoco6 ouenxku ucnapsemoctu, paspaGoraunuii A. P. Koucranrtu-
HOBBIM [74], ocHOBAH Ha IMIHPHYECKOH CBASH MEMAY AAHHBIMH
HA0JIOACHH 3a HenapeHHeM ¢ ONTHMAJALHO YBAAKHEHHBLIX CEJbCKO-
XO3AHCTBEHHBIX YTOAWIT W BOJAHON MOBEPXHOCTH W TemmepaTypoli
CBAAKHOCTBIO  BO3AyXa mHa Bucote 2 M. JI. M. 3yGenok [59] u
A. [1. Bepummnun [27], npoeopupumine cpasHenHe sHauenuii nenapse-
MocTH, ouenennnx merogamn Konmcrawrnnopa u Byapiko, nokasaun,
HTO A5 MecAUeB XOJOJAHOTO MNEpPHOJAa OTMEYAaloTesi CYLIeCTBEHHbIE
PA3NHUHA MeXKAY NoJyuaeMbIMH pesyabTatamu: no meroay Koneran-
THHOBA 3HAYCHHA HCOAPACMOCTH B MECALL XOJOAHOTO NepHoAa H B HA-
HAJIE BCCHBI 3aMETHO NPeBBILLAIOT aHAJNOTHYHBIE AaHHEE, MOJYYAEMbIE
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no cxeme byawiko, B mae snaueHna HcmapAeMocTH, OLEHEHHBIE MO
meroay KoHcranTnHoBa, BeillE, a B aBTyCT€ HHUMKE COOTBETCTBEHHBIX
SHAYUCHHII HCOIAPAEMOCTH, OUeHeHHBIX no Mertody bByawko. [las mions
H HIOJAA PeayvibTaTthl OUEHOK HCNAPAEMOCTH HEMJ0X0 YBA3HBAIOTCH
Mexay coboil,

B. C. Mesenuen [90] npepnowun cheayiolllee BuIpaXeHue As
OLEHKH MAaKCHMAaJIbHO BO3MOM(HOrQ HCHapeHus Eyaee, HCXOAA H3
opmyas (3.11):

Eyae = (R* 4T+ 4+ B, — By)/L.

O6o3navenus OTAENBHLIX COCTABASIOUINX YPABHEHHS
oboanauenuam K dopmyae (3.11).

Mesennes ykasan ua NPHHLHNHAJAbHOE OTJHMHE BBEAEHHOTO HM
napaMerpa Eyawe or Hcnapsemoctd Ep. Pasanuume ykasanumix napa-
METPOB COCTOHT B TOM, YMTO, MO MHCHHIO aBTOPOB PACHETHBLIX CXEM
HenapaeMocTH, Beauunnsl Ep npu onpejiesieHHOM 3HAUEHHH BJAAMHOCTH
noussl MOryt OblTh NPUPABHEHLI MCIAPEHHIO W, CJAEAOBATENbHO, HX
MOXKHO H3MEPHThL HCHAPHTENAMH W Jausumerpamu, Makcumanbno Bos-
MOMHOE HCnapeHHe Bcerja 3HAYUTENbHO BHIUIE HCOApAeMOcTH H MO
afconoTHOMY 3HavyeHuio npubauxaercsa Kk napamerpy E, (cMm. dop-
Myay (3.26)).

H3-3a orcyTterBua HeOOXOAHMEIX AAHHBIX AAf OUEHKH COCTABJAN-
IWHX TemjioBoro OajaHca, CTOAUHX B npasoil yacth dopmyas (3.34),
Me3eHueBsM 1 ero YUeHHKaAMN NPeJoKeH0 HECKOILKO IMITHPHUECKHX
Bupamennit aaa oueHkn Eygge. Buinonnennasn baOkunbim ouenka
MAKCHMAJBHO BO3MOMHOID Hchapenns AAs TeppuTopHn Baanaiickom
BO3BHIIEHHOCTH NOKAZLIBAET, 4TO 3HAUEHHA Lyage NPEeBHIIAKT 3HA-
HeHHsl HMCOAapAeMocTH, onpefedeHHble no cxeMe Dyawiko, Becobma
CYIIECTBEHHO (HAnmpHMep, 3a Mecfalnl Teloro nepHoja rojaa Ha
30—60 mm). Ilpu sTOoM rogoBas cyMMa MAKCHMAaJbHO BO3MOMKHOIO
HCMapeHHs oleHHBajgach no gopmyne

E\axe =306 + 0,23 1/, (3.35)

a4 ero BHYTPHTO/J0OBOE pacnpeieieHne — nponopuHoHajibHo CPealHM
MecAYHBIM AeduiinTamM BAaHOCTH Bodayxa [90]. B dopmyae (3.35)
BTOpOe Cjlaraemoe MNpapoil MacTH 34BHCHT OT CYMMBEL cpeinell cyTou-
= # . Q
HOM Temneparypbl Bosayxa ', npessiaiomeii 10 °C.
3a pyDexom nomnmo cxembl [lemmana jna pacuera Hcnapse-
MOCTH HYacTO HCMoabayerTca sMeroauka TopHTBeliTa, OoCHOBaHHAA HA
OnpejeeHHn HCnapaeMocTH 3a MecAyHble HHTEpPBaJAL BPEMEHH M0
thopmyne

(3.34)

dHaJO0THYHBI

Ey=1,6(10 -_;1)"% (3.36)

rae Eyp— mecsvuas HCNapaeMocTh, cM; £ — Ko3pdHIHEHT HHCOARIHH;
{ — cpelHas MecAuHas TeMnepartypa Bosayxa, °C; [ — rtennosofl HH-
nexe, paBHblt cymme 12 MecaunbiX 3HaueHuil muuexca [, onpenense-
Moro no dgopmyae

"= (1/5)'"". (3.37)
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- Tlapamerp b ouenupaercsa no dopmyae

b=6,75-10"71"—7,71-10751° 4+ 1,79. 107 4- 0,49.  (3.38)

|

- llo dopmyae (3.36) TopureefitoM Gbi/iH OUCGHEHLI MECAYHLIC 3HA-
‘MeHHs ucnapaemoctd ans 13000 mereocTauunii, pacnojomenHbix
B npepenax semoro wapa. OcuHoBHAs TPYAHOCTL B HCNOJL3OBAHHH
AdnHoll pacuernoil exemwbl ans Teppuropun CCCP cocTont B TOM, 4TO
OHA He MO3BOJAET PACCUHTLIBATL HCMAPAEMOCTL 34 3HMHHE MECHILHI,
KOr/la cpejiHsisi Mecsunas TeMIepaTypa BO3JYXa HIKe HyJs.
B mounorpadgun 3yGenok [59] npusoaaTca cpaBHHTEAbHBIE AaHHBle
- 00 ucnapsemoctH, ouenenuoil no gopmyae TopuTeeiita u no merony
~ Byawiko pas 17 mereoctanuuii, PeaybTaTel conocrasaeHus nokasajin
B LUCJAOM Ha Haandie CHCTEMATHUCCKOrO 3aHHMEHHS B MECAUHBLIX
- CYMMax HCrmapseMocTH, paccuntanHblXx no (opmyne Toputseiita, no
- OTHOIIEHWIO K AHAJOrHYHBIM JaHHBIM, MOJYUEHHLIM MeTofoM Byibiko.
- Cxema Topurseiira Guna gopaborana B Henanun Mupo-Tpanajaa
16, 147] npumennTesbHO K OLEHKE CYTOUHBIX 3HAYCHHIT HCNAPAEMOCTH
(morenuuansuoro Henapenns). CoriacHo yKasannomy asropy, cy-
TOuHOE 3HaueHue wucenapsemoctn Eg ana cyTok [ paccunThiBaercs
CJeylonnM obpasom:

Ey = 4,5 (;/26,5)", (3.39)
riae
a=0,92621/(2,42325 — log /); (3.40)
f=)|:i£n+ff: (3.41)
{=(t,/5)""". (3.42)

- B Bupamenunx (3.39)—(3.42) npuuatel oGosnauenus: fy, fa, ...,
fj] — CPefiHHe MecsuHble 3HAYEHWS TeMNepaTypel BO3ayxa; f;j — TeM-
diepaTtypa Boajyxa st cyToK f:

f,l" S 1:frrrf + Et,}” + rrrl {f - H}:‘r'du (3.43]

Tle 1y — MHHHMAJ/IbHAA TEMNepaTypa BO3AYXA CYTOK f; fmgien) — MH-
HHMaNbHAs TeMmnepaTtypa Bosayxa cyTok (f-1); fay— MakcuManb-

11
Hag Temneparypa Bo3ayxa cyrox f; El [, —CyMMa MHIEKCOB | 3a

11 npeaurecTByomux Mecsues,

- PeayabTaTthl NPOBEPKH PACHETOB CYTOMHLIX HOPM HCOAPEHHH 110
txeme Mupo-I'panaga ¢ paapHefilnM  cyMMHPOBAHHEM CYTOUHBIX
SHaUeHuit B Meca4Hbie Ha npumepe 15 mercocranuuii CapaTtoBckoil
001acti, Buinonuenusie BabGKUHBIM, noKasanm, YTO CYTOUHBI XOX
Gnapenlm BOCNPOU3BOANTCS MNpaBuabHO. ['of0BRe HOPMBI Henapse-

o

- MOCTH, NOJyueHHble CYMMHPOBAHHEM CYTOUHBIX HOPM sl CTAHIMI
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Kpacumit Kyr, KapaOyaak, Anexcanapos Tail, cocTaBHaIH COOTBET-
creenno 799, 733 n 828 mm. VYkasaHHble 3HAYEHHH OKasaJHCh Ha
50—140 My Bbllle AaHHLIX, noayuennsix no cxeme Byawko [21].

Jlast OLEHKH HCMApAeMOocTH ¢ MOBEPXHOCTH pevHbIX GacceHHOB 34
FOM0BOI W MecsuHLle WHTEPBAJLl BpeMeHn 3a pybemoM NpHMEHAIOTCH
rakxe dopmyas Twopka. Coraacio Tiopky, AAA roA0BOro HHTEPRAJ
BpeMEHH HCHAPAEMOCThL ONEHHBACTCS B 3ABHCHMOCTH OT CPEIHEH
FrOAOBON TeMneparypsl Bosjyxa [:

Eq =300 <4 25¢ + 0,05¢°. (3.44)
Jlis OMEHKH MCHapAaeMOCTH 3a MecAuHble W JCKAJHBIE HATEPBAJELI
ppemenn TIOPKOM pekoMeHAoBaHa Gopmyna

Eo=10,03(t + 2)/(Q + ¢),

rie {— cpeiHee MecAYHOE 3HAUEHHE TeMNepaTypel BOSAYX4, A B
(Q + q) — cymmapunas cojneyHas paiualns, Br/m®.

ITposepka npumennmoctn Gopmyanl Tiopka Ana OUEHKH HCmapse-
mocTH B pasanunnx paifionax Coserckoro Coio3a BeIMOJHEHA 3yGe-
Hok [59]. B ee paGore moKasaHo, UTO HCHOJIb3OBAHHE opmya Tiopka
NPHBOAHT K SHAUMTENBHOMY 3aHHMKCHHIO 3HAUeHHl HCnapAeMOcTH
(uHorga B 2 pasa n Gojee) no CPABHEHHIO ¢ AAHHBIMH, MOJTYHEHHLIMH
merogom Byasko. Ha HeI0CTATOMHYIO TOYHOCTB pdacueTd rOAOBLIX

(3.45)

cymm uenapsemoctn no (opmyne Tiopka ykasuBada A by
aasko [22].
[ToMuMO CXeM OUEHKH HCHapaeMocTH, PaccMOTPEHHBIX BLILIE,

B OTeuecTBeHHON W 3apyGeiKHOM JIHTepaType CYLIeCTBYET MHOKECTBO
sMmupHuecknx (GOpPMYa H BhpayKeHHH 10 ONpele/JCHNI0 YKa3dHHBIX
napaMeTpoB, BXOAALLHX B 3TH CXEMBL.

3.2.5. Henapenne ¢ noBepxHocTi peynoro Gacceiina

B wHactosilllee BPeMs CYLECTBYIOT CJEAYIOUIHE METOAL OUEHKH

uenapenns ¢ peynoro dacceiina:

1) Boanoro GanaHca,

5.'; ypaBHenHili B3aHMOCBA3N JEMEHTOB BOAHOIO H TEMJIOBOrO Ga-
JAHCOB;

3) ucnapureneil n AHINMETPOB,

4) TypOyaeHTHOH An(DHYIHH;

5) rtensaosoro GaJjanca,

6) KOMNJeKCHBIH METON;

7) pacueTs no IMNHPHYECKHM (opmynam.

Kak yie OTMeuaJoch, HCMOJbL3OBAHHE METO[a TEMI0BOrO Ganauca
po Metojda TypOyaenTHOH AH(QQY3HH, a TaKKe AAHHBIX HenapuTenen
i JH3HMETPOB NpH pacuerax CyMMapHOro HCMapenus ¢ MOBEPXHOCTH
peMHBIX BOAOCGOPOB BCTpeMaeT SHAUHTEJAbHLIC 3aTPYAHCHHIL. To e
cleJlyeT cKasaTb H O CXeMax COBMECTHOIO pellCHHA ypaBHEHHH BOJI-
HOro W Tenjaosoro GaJaHcoB,

bt

- HaunGonee nspecTHHIM 0 WIHPOKO NPHMEHAEMBIM METOAOM OLEHKH
_'pennm-: MHOIOJIeTHHX FOJOBLIX 3HAUEHHH HCNApeHns ABAAETCHS MEeToA
- BOJHOTO Gananca, corJacHo KOTOpPOMY HenapenHe c peunoro Gaccefina
| pnpejelsieTcs No pasHoCTH ocajkoB 1 cToka. [loayuenHesie TaKHM
o0pa3oM 3HauyeHHA HCMAPEHHA ABWJIHCH OCHOBOH JAJ1A TOCTPOEHHA
' PAAOM ABTOPOB KAPT HCMAPEHHs ¢ NOBEPXHOCTH cymn. JTH Ke JaH-
C Hble OblM NOJOMEHB B OCHOBY rpa)HkOB 3aBHCHMOCTH HCNAPeHHA
"¢ peunoro OGacceliHa OT MeTeopoJorHyecknx (axkTopoB H BJAMKHOCTH
MOYBLL -
B CCCP B 1934 r. I1. C. Kysuunm [79] Owin npefnoxen rpaduk
3ABHCHMOCTH MECAYHOTro CJ0A HCMapeHus OT cpefHell MecauHoll Tem-
~ Neparypel Bo3iyxa, KOTOPHIl yCNelHO HCMONL30BAJCA NpH pacuerax
- MenapeHus Ana 30HE H30mTOuHOro yeaaxuenud. Ilosme B. B. Iloas-
" ko |104] npegnomun onpeleNdaTh HOPML MECAYHOrO HCHADEHHA
¢ peuHnXx BojocOOpoB B 3aBHCHMOCTH OT TeMneparypsl Bo3fyxa H
DCalKOB.
B uacrosutee Bpema rpajukn Kysuna u [ToasikoBa He mpHMe-
| HAIOTCSH, TAaK Kak HCIAapeHHe OLEHHBAJOCh HMH MO HENOJHOMY Tpex-
~ WIEHHOMY YpPaBHEHHIO BOAHOro GajaHca ¢ HCNOJL3OBAHHEM HEHCMpas-
 JIeHHBIX 3Havenuii ocaakos, HeoGxoauma jgopaGotka M nepectpofika
- 9THX rpaHKoOB B COOTBETCTBHH C HOBBIMH JQaHHBIMM 00 JEMEHTAaX
pojaHoro Gananca.
: Ias pacuera MeCcsUMHLIX 3HAUCHHH HCTADEHHA HCNOJAL3YETCA TaKKe
METO[ lg]nncrawnmnna [74], KoTopHIM oOnpelensieTcss HCOapeHHe mno
JaHHEIM O TeMIOepaType H BJAaXHOCTH BO3AYXa, H3IMEPEHHEIM Ha Me-
~ TeocTaHuuaX. KoOHCTAHTHHOBBIM TOCTPOEHBI pacyeTHule rpadHKH,
. KOTOpHIE IN03BOJAIOT ONpeielsATh HCNapeHHe ¢ pasjIHYHBIX NOJACTH-
Jawolinx NopepXHocTefl: MouBH, BOAbl, chera, Jyra. Merog Koncran-
. THHOBa IUHPOKO HcnoJdb3yercs B npaktuke YTKC npH cocTapJieHHH
BOAHEX Ganancoe peuynmx Oaccefinos. OCHOBHEIM ero JOCTOHHCTBOM
ABJIAETCA NPOCTOTA PACUETOB M JAOCTYNHOCTL MATEPHaJIOB HaON0AeHHH
. 8a TeMmepaTypoi 1 BJAaMKHOCTBIO BO3JAyxa. B npoiecce nenoab3oBaHudA
- Meroga KOHCTAHTHHOB BHOCHJ KOPPEKTHBH H HEOJAHOKPaTHO Mepe-
. cTpanBaj rpaduku.
: [TpoBefieHnbiit AHANH3 PE3YALTATOB Pacuyerol BOAHLIX OasaHCOB
- peunnix Gacceitnos, Beinoanenuslx B YT KC, nokasan, uro ana teppu-
ropun Yipanusl # Cesepo-3anaga ETC meron Koxcrantnsosa paer
. BNOJIHE TIpHEeMJIeMBle pesyabTaTel (OWHOKH onpejesieHHsa HCHapeHus,
- Kak npasugo, He npessiuant 10—15 % ). Bo muorux apyrux paitonax
roOlOBOE 3HAYECHHE HCIAPEHHS OKasbiBaeTcd, KAk INpaBHJo, 3aHH-
 JKEeHHLIM.
~ Auapesnos u BaGknu |3]
. JaHHOro Merona:
1) nmocTpoenie pacHeTHHX rpaduKOB OCYLIECTBIAJOCH 110 OCpea-
" HEeHHBEIM 34 MHOroOJeTHe JaHHBIM, NOITOMY OHH MOrYT AAaBaTh NpHEM-
. JleMule PesyJbTATH JHIIbL OJAA CPefHHX YCJOBHH M He NMPHIOAHH A4
. OUeHKH HcnapeHHs B aHOMaJbHBE 110 XapakTepy TemjopjaarooOMmena
TOIHI;

OTMEYaJH CJeAyIollHe HEAO0CTaTKH
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2) B KauecTBe OJHOTO M3 HCXOAHBIX APFYMEHTOB KOHCTAHTHHOB
NPHESL HEe NOKa3aTeslb, XapaKkTepusyioulnil sHepreTHIeCKHe pecypest,
KOTOpble HAYT Ha HCOAPEHHE, a8 KOCBeHHbI ¢akrop — remneparypy
BO3AyXa. YKazaHHOe OOGCTOSTENLCTBO H3-38 HEOMAHO3HAYHOCTH 3aBH-
CHMOCTH HCnapsieMoCTH, a ClAeloBaTeNIbHO, H HCNMAPEHHA OT TeMnepa-
TYPBHL BO3Ayxa MOMET MPHBOJAHTHL K MNOABIEHHIO CHCTEMATHUECKOM

muuﬁiul B pacuere (yBe/lHYCHHE HCHAPEHHA OCEHBIO H YMEHBLIIEHHE
BECHOH H JleToM):

£ MV
15 Ty |

I

L | | 1 l |

I | 1
Ly L RN -2 2 g {0 @ 1%

0

Puc, 8. CeA3p BAAKHOCTH W TEMNepaTypsl BO3InyXa A48 VCAOBHM
Baanan.

I — € ¥YHReTosm DonpaBok K Tedoepatype o mAasacetn, oo A, P, KolkctanTtiis
HosY; 2 — 10 e Oea y4yeTa Nonpapok,

3) Ang VBAAKHEHHBIX paflOHOB MEMAYy TeMmmepatypolt M BJa-
HOCTBIO BO3JYXa MOMET CYLLECTBOBATH TeCHas HeJaHHelHai KoppeJs-
HHOHHAA CBA3L, NpeicTaBieHHas Ana ycaoBnit Banpas wa pue. 8.

Burecenne B 3Havenus TeMOepaTypul H BJAAMKHOCTH BO3AyXa nonpa-
BOK, PekoMenayemblX KOHCTAHTHHOBBIM, HE H3MEHAET CYIIECTBEHHO
TECHOTH TOH cBA3u (cM. pHe. 8, Kpusasa [), a ciaefoBaTejqbHO, He
Onposepraer BbIBOJA O MaJoM 3Ha4YeHHH Yyuera Broporo haxropa
(HanpumMep, BAAXKHOCTH BO3JlyXa) NpH OlLEHKe HCNApPeHHs Mo pac-
CMaTpHBaEMOMY METOMLV.

B cospemenHOli oTeuecTBeHHON n 3apyGesHONl NPAKTHKe UIHPOKOe
pacnpocrpaHeHne MNOJAYYHIH TAK HA3LIBAEMBE KOMIVICKCHBIE CXeMEl
pacueta HenaperHa c pedHnlx BofocOopos. CornacHo sTeHM cxemam
OUEHKa HCnapeHHd NMPOHCXOAHT B JIBa 3Tana: Ha MepBoM 9Tane oueHH-
BaeTCs HCnapaAeMocTb, 4 HA BTOPOM B 3aBHCHMOCTH OT NPHHATHIX
FHIOTE3 Y4acTHs NOYBEHHOH BJArH B HCOAPEHHH OCYIUIECTBJAAETCA
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JIEPeXof OT HCnapAeMocTH K Henapenuio, Oanum w3 HauGonee WHPOKO

HCNOJB3YEMbBIX B HacTOMlLlEC BpeMsA METOAOB pacuyeta HcOoapedmus

¢ peuHblx BOAocGOpOB, KOTOpPHIH MO3BOJASET ONpedeldaTh 3HAUEHHA

HCNAPEHHs 3a MecAuHLIe HHTEPBAJLI BPEMEHH HE TOJAbKO B CPEAHEM
34 MHOrOJIETHHH NEPHOA, HO N 3a peajbHbBIe TOALI, #ABJIACTCS KOM-
NJaeKcHBlii MeTon, paspabortannbil byamko [21]. Hdasn nepexoma ot
HCNAPAEMOCTH K HCNAPEeHHIO MM NpejfioiKeHa chaejyloulas pacuerHasn
cxemMa.

1) ucnapenne paBHO HCNApAEMOCTH NPH 3amnacax BJarH B [O4YBe,
paBHLIX «KPHTHUYECKOM BJaxHOCTH», JHOO NpeBHWIAIONIHX HX, T. €

E=E, npa M = M,,. : (3.46)

2) HenapeHHe PaBHO NPOH3BEAEHHIO HCNAPAEMOCTH HA OTHOUICHHE

CpeaHero 3amaca Bjaarsk B [0YBe K  KPHTHYECKOH BJAAMHOCTH
NO4YBH, T. e,

E = Ey(M/M,). (3.47)

Cpeanne MHOroJerHue 3HaUM€HHs KPHTHUeCKON BJAaXKHOCTH IAA
reoboranndecknx sow CCCP Guan onpeseneuwm JI. M. 3yGenok n
JI. H. lpsuenxo [59] Ha ocHOBaHMHM A@HHLIX NO HCMAPEHMIO, HCMApse-
MOCTH 1 3alacaM NPOAYKTHBHON BJIard B MOUBE HA HAYAJAO H KOHEIl
MeCAUHbIX HHTEPBAJIOB BPEMEHH.

[1. TI. Kyaomun nokasan [84], uro oTHOCHTe/AbHAs CpelnAd KBaj-
parnueckas owubka onpejeleHds Henapenus no meroay Byasiko 3a
MECHAUB OTAEJNLHBIX JIET B VCJAOBHAX 30HBI HeJAOCTATOUHOrO YBJIAX(He-
HuA Moaer pocrurate 30—35 % wu Goaee. [To muenno B. I'. Augpes-
HoBa [3], cxeme Byanko mepexofa ot HenapaemMocTH K (haKTHYECKOMY
HCMAPEHHI0 NPHCYLLH CAEAYIONIHEe HeLOCTaTKH:

1) B cXeme OTCYTCTBYET Y4eT OCAJKOB, BHINANAIOUIHX B TeYEHHE
PacueTHOro HHTEPBANa BPEMEHH;

- 2) napamerp «KpHTHUECKas BJAXKHOCTL® MOUBK HMEET HemocTa-
TOUHOE o0ocHOBAHNE,

[To muenmio AnapesnoBa [3], Heyuer B cxeme Byamko—3yGenok
napamerpa, BKAIOYAIIErND B ABHOM BHJAE TeKVIIHE OCAJKH, NPHBEJO
K 3aMeHe arporuipoJoruueckoil KOHCTAHTH <«HAWMeHbuIel BJjAaro-
EMKOCTH» NMapaMeTpoM <«KPHTHHECKAas BJaMKHOCThE nousul». [TpuusTHE
AaHHOTO NapamMerpa B3aMeH HauMeHblUell BJAaroeMKOCTH H yuera
OCAZKOB 178 CPENHHX VCAOBHII NPHBOAHT K VAOBJAETBOPHTEILHBIM
peayabraram. OfHaKo Ans MecslleB, B KOTOPBIX KOJHUECTBO OCAJKOB
Go/blle HX CPelNHHX MHOTOJIETHHX 3HaueHnuil, no dopmyae Byasiko
MOJYYAOTCA CYIIECTBEHHO TpeyMeHblIeHHble 3HAYeHHA HemapeHus,
a4 B 3acyUIIHBLIE MeCsIlsl — Hao0opor.

Has yuera BANAHHA BHNANAIONIEX B TCUEHHE MeCAlla ocajKoB Ha
Henapenne Anapesnos [3] mpeanoKHA CAeAYIOWIYIO CTPYKTYPY qop-
MYJEl pacyeTa HcnapeHHs 3a KOPOTKHE HHTEPBAALl BPEMEeHH:

E = E, + (Eo— Eu) (M/M), (3.48)

rie Ey;— yacts BHNABIMIHX OCAJAKOB, HCNApPAIOMIANCHs CO CMOYCHHBIX
nopepxnocTell Bojocbopa (pacTHTe/bHBI NOKPOB, NMOYBa), He MOLIEJ-
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IHX Ha CTOK H HH[IJHJI_I:TIJELI.HID B NOYMBOrpYHTH, oOnpeaciascsMas Mo
BBIPaHEHHIO (3.18); M =n M; — COOTBETCTBEHHD 3HAUCHHA Cpeiue
NPOAYKTHBHOI BAAXHOCTH MOYBH M HAHUMEHBbLIEH NPOAYKTHBHOH

BIArOCMKOCTH.
B. C. MezeHues NPELI0KHA CACAYVIOLULYIO CXeMY pacyeTa Hcnmape-

HHs ¢ peunoro Oacceiina:

1 P+ M — Mz \=n~1/n
E = Emnﬁc[l +( 1: J o ) ] ' {3-49]
=~ WM AKE
rjie MI H ME—EEHHEH BJAdrd B HadaJjJ¢ H KOHIE PaCHETHOrO Hpo-

MEKYTKa ppeMenn; P — HCIpaB/eHHble OCaLKH; M —napaMerp, [0
MHenuio Me3eHileBa, <€HHTErPHPYIOUMIT ¢ [AOCTATOYHOH NOJHOTOM
BAnAHHe (uanko-reorpaHUecKnX yCaoBHiH (OPMHPOBAHHA CTOKa».
s PABHHHHBIX TE[J|JIITDpr{ NMPHHUMAETCH n=3, o1 CHJALHO nepe-
ceycHHorp penabeda npearopuit H ropeHsx o6aacreit Ypana, Aaras,
[TpepGaiikanbs n==2, [lo meroauke MesenueBa OblJH NpPOH3BELEHL
MHOFOUHC/AeHHbe PACUETHl Hemapexus A teppuropuit 3anaano-Cu-
Gupckoil paprunbl, 3a0aiikanpa W pALa APYrHX TEPPHTOPHIL.

3a rpaupueil HanGoiblice TPHMEHEHHE NMpPH OUCHKE HCNAPCHHA
¢ peunblx GacCeHHOB HMEIOT KOMIVIEKCHLIC CXEMBI [Teumana, Twopxka,
Topurseiita 1 Maaepa.

[Meuman [4, 143] Ana nepexosa oT HCNAPAEMOCTH K HCHAPEHHIO
HCMOJb3YET HECKOJDLKO BHIOH3MEHEHHYIO THIOTE3Y Beitmeftepa o cko-
POCTH M3BJEUCHHS NNOYBEHHOIH BJArd pacTeHUAMH H HA OCHOBaHHH ee
BEOAHT TOHATHA <KOHCTAHTA KOPHCBBIX CHCTCM®, & TAKHKEe MNOTEH-
unanpuuil 1 akraveckuil gedunur nousennoft Baarn. [Tox KoHCTaH-
Tofl KopHesoii cHcTeMbl [TeHMaHOM NMOHHMAETCA TO KONMYECTBO BJATH,
KoTOpoe MO#er GBITh JETKO H3BJACYEHO ONPEfeNeHHBIM THIOM PacTH-
TeabHoCTH #3 AanHoA noussl. [ToTeHUHANBHBIE AeUIHT OnpeleisneTcs
MO PAasHOCTH MEXKAY HCMapAeMOCTbIO H OCAJKaMH. thakTHUeCKHT
gehuiit HAXOAUTCA CJACAYIOUIHM 00pasoM: ecaH 3HayeHue MOTeH-
MHaabHOro me(hHIHTA 38 PACCMATPHBACMBLIH MEPHOL MEHbIIE 3HAYCHHS
KOPHEBOH KOHCTAHTH, TO HA KOHEIl PAacUEeTHOrO WHTEpBA/la B KauecTse
dagruueckoro AedHIHTA MPHHAMACTCA CYMME MOTCHUHAILHBIX nedu-
WHTOB 3a Npedbliyulie HHTEPBAJb; €CJHH 3HAYeHHe MOTEHIHANBHOrO
peduuuTa aarg 60JblIe SHAYEHHSA KOPHEBOH KOHCTAHTBI, TO Ha KOHEN
eaeayiolulero HHTepBajga 3a 3HaEeHHe (pakTHueckoro Aeduuura npH-
HUMaeTca CYMMa 3HAYCHHI KOPHEBOH KOHCTAHTHI, MOMPABKH, PaBHOMN
95 MM § BTOpoi NONpPaBKH, NMPHMEpPHO pasHoll '/jp MOTeHUHAIbLHOM
tpancnupauny, HMenapenne sa mecsii onpefensiercs Kak cymma ocan-
KOB H PA3HOCTH 3HAYEHHil PACHETHOro H (PAKTHYECKOrO neHIHTOR
NOUBEHHO[ BJArH B KOHUe dy W Havane d,; paccMaTpHBaeMOro HHTEp-

BaJla BpeMeHH:
E=P4d.—d,. (3.50)

BaGkuunim [4] Obuia paccMOTpeHa BO3MOKHOCTH HCNOJAbL3OBAHHA
smeTonukn IMenmana Ha npumepe Gacceiina p, [Monomern. Hecnenona-
pHe TMOATBepAnO chenannbie panee Byanko [20] BuBogn 0 TOM, 4TO
pacuetrnan cxema [lenmaHa sABJAsSETCA B 3HAYHTENbHOIl CTENEHH MIMH-

Ea

jHueckoil 1 npubiauzennoil, Ee HcnoAb3oBaHHe BO3MOXKHO B 30HE
JAOCTATOUHOrO YBJAaXHEHHA, M8 KOTOpoil pesyabTarsl pacyeToB Oka-
aWBAIOTCA BMOJHe YyAobjieTBOputeJbHbiMH. [lpumeHenne sToit Mero-
AHKH B 30HAX HEJOCTATOMHOrO YBJAAMKHEHHS MOMKET MPHBECTH K 3HAa-
" HHTeJbHBIM OWHOKAM.

o Ilepexon or HenapsemMocTH K Henapenuio B cxeme Twpka ocyute-

e

I'_ CTBAAETCA B COOTBETCTBHH C BhipadeHHEM

E=P+a+04/1+(EEE+ ),

(3.51)

rae £ nw Ey— ucnapenne n ucnapseMocTs 3a gexaay; P — ocaiku;
A — napamerp, oTpamaioulHii yyacTHe B HCNAPEHHH PACTHTENALHOCTH
* (3aBucHT OT Macchl CYXOro BellecTBa pacTeHwuit); a — cJoifl BOAH,
Henapusiefica U3 NOYBBl 33 CYET 3aNdaCOB MOA3ICMHBLIX BOJ, NPHHH-
 MaeMblil no pe3yabTaraM pacuera 3a npelnAylulyio JAeKaay B 3aBu-
~ cuMocTH ot gedHILHTA BJAMHOCTH MOuBLl (40 nojHo#l BJaroem-
gocTH) A; A=25 mm a=10 mMM; npu A > 25 MM a=35—A; npu
A =234 MM a=1,0.

4 Dopmyna Twopka gns oueukn wcnapedus B Coperckom Colose
o MaJjo npumensaack. ITo ganneim A, I'. Bynaeko [22] u B. C. Measen-
~ Hesa [90], oHa NpHBOAHT K 3aHHMKEHHIO HCOAPEHILA.

- Cxema nepexoja oOT HCNAPAEGMOCTH K MCNApeHHI0, NpeanoXKeHHaA
Topureeiitom n Maszepom [147], ocHoBHIBaeTCH Ha CJASAYIOUHX 110-
JONEHHAX:

* 1) npu ocaakax P, pasubix wau Goabuie nenapsemoct Eo, Hena-
PeHHe NPHHHMAETCA pPaBHLIM HCMAPAEMOCTH, T. €,

E=E; upu P=Eg (3.52)

2) npu ocajakax, MEHbUIHX HCMAPAEMOCTH, NPHHHMAETCH, UTO HA
HCMapeHHe MOMHMO OCAJKOB PACXOAYVETCH 4acTh 3aMacoB NouMBeHHOMN
BJIATH, PABHAA OTHOWIEHHIO CPeIHEro 3a MHTEpPBAJ 3anaca NMOYBeHHOR
BJarg B CJaoe NOYBKLI TOAUWHHOA 1 M K HauMeHbiIell BAATOEMKOCTH,
. €.

b E=(FQ—P}%+PQED npu P{Eﬂ.

S :..-";lt""'_'?.-#-l_- -..,;: '_'l.]_.-'.

e
¥

(3.53)

[Tposepka npumenumoctn meroga Topureeilta u Masepa, Buinon-
- Hennaa bBalGknueim Ha npumepe Gacceitna p. INMonomern v 4. Jdeopen
32 17 ner (1952—1969), nokazana, 4YTO BHUYHCJACHHBIC 3HAYEHHS
HCMapeHus 3a MecAuHble HHTEPBAJBl BPeMeHH TEIIoro nepHoja romga
- npaMepuo Ha 259, mnpeBHIIAIOT CYMMBl MECAYMHOrO HCMAapPEHHS,
oleHennsie no dopmyiae Augpesnosa (3.48).
B oOcHOBe MHOrOYHC/AEHHBIX 3IMIHPHYECKHX METONOB, MpeLioKeH-
© HBIX /17 OUEHKH HCNAPEeHHA ¢ peuHbX BogocGoOpoB, JeaT AaHHBbIE
- [0 HenapeHWid, NOAYYeHHBIE € HCNOJbL30BAHHEM METOAOB BOJAHOTO,
._f'.' Tennosoro GanaHcoB M HCnapuTe/eil, a TakiKe 3aBHCHMOCTH Hcmape-
- HH# oT MeTeopogoriuecknx daxkropob: gedHINTA BAAXKHOCTH BO3OYXA,
~ TeMmepatypbl BO3jyXa, OCAAKOB H T. A. IMNHPHYECKHE METOAB pac-
%Hﬂ'a HaxoAdaT riasHbiM 00pa3oM perHoHajbHOe NpHMEHeHHe: OHH
M

(5]



CnpaBelINBLL AR TeX paioHOB, B YCNOBHAX KOTOPHIX OHH paspaba-
THIBAJHCD.

ABropam Hacrosulell KHHIH npejcTaBJfeTcHs, uTo AanbHeiiuree
yBeJHUYeHHe YHCJIA SMIOHPHYECKHX (OPMYJ He MOMEeTr IpPHBEeCTH
K CKOJIBKO-HHOYAbL OULYyTHMBIM peayawrtataM, [lporpece B panuofl
obanacTn Moxker GHITH JOCTHTHYT JHIIL HA OCHOBAHMM Aajbuefinero
H3YUeHHs (PH3HYECKHX 3aKOHOMEpHOCTEH npouecca HCMapeHus, B TOM
YHC/IE H Ha MOJEeKYJSPHOM YpOBHE.

4.39. PEHHOH CTOK

Peunoft cTok, Hapsaay ¢ oCagiKaMH H HCNapeHHeM, SBAAeTCH Ba-
HeHIIHM 3JeMeHTOM BojHoro GaJjanca peunoro Gaccefina. Poaw nan-
HOro 3JieMeHTa BeJHKa M MOTOMY, YTO OH XapakTepH3YeT eKeroaso
BO306HOB/ASIeMble BoJHble pecypcwl. Peunolt ctok B GoOJAbLIHHCTBE
paiioHOB 3eMHOro umapa, No CPaBHEHHIO C APYrHMH 3JEMEHTaAMH BOJ-
Horo GanaHca, H3yyeH 3HAYHTENBHO JYydlle, BO BCAKOM cJyuae B pail-
OHaX € JA0CTATOYHOH NJOTHOCTBIO CETH CTAHIHI H MOCTOB, HA KOTO-
PEIX BEAYTCH CHcTeMaTHueckKHe HabJlodeHHs,

3nech paccMaTpHBAeTCH PeuHo CTOK B KauecTBe OfHOIl H3 cO-
CTABJAAIOIHX YpaBHEeHHsA BoAHoro Oajanca pedHoro Oacceiina. ®op-
MHpUBaHHE PEYHOro CTOKA MPOHCXOAHT C OTAeJbHBIX wacteii Oac-
ceHHa, mNoBepXHOCTh, peabed H (PHIMKO-TeorpaHYECKHe YCJA0BHA
KOTOPBIX JlaJIeKO HEeOJHOPOJAHLI, NOITOMY H 3HAYEHHHA CTOKA € OT/Aejb-
HBIX uacreft Gaccefina cuabHO pasauvatored. OaHako B OTAHYHE OT
JAPYrux 3JeMeHTOB BojAHOro Gajianca AJ4 OLUEHKH CpeiHero aHavdesus
CTOKa B peyHoMm Oaccefine ne TpeGyercs paspaloTKH cHelHajLHBIX
MeToA0B. Peunol cTOK, B OTJIHYUHE OT APYrHX 3JEMeHTOB BOAHOrO
Gasnanca, H3MepseTcs B HHTErpajbHOM BHIE B 3aMBIKAlOIEM CTBOpE
peunoro facceiina.

CyuiecTByer MHOMECTBO KOCBEHHBIX NPHEMOB pacuera cToka MpH
OTCYTCTBHH JaHHbIX HaGmonennid. Ilpu npousBoacree BoanoGanaHco-
BEIX HCC/EIOBAHHA aBTOpPaMH HCNOJAbL30OBAHBI JIHWL HabJaogeHHble
JaHHBIE 33 CTOKOM pek.

opMHpOBAHNHE pPEYHOrO CTOKA H3YYAeTCs IKCMNEPHMEHTAJLHO Ha
BOAHOOAMAHCOBLIX cTaHuuAX [ockoMruapomera. :

Yeranosjeno, 4To 3HayeHHe CTOKa B OOLIeM cjyyae 3aBHCHT OT
0CaJKoB, yBJaxHeHHs peunoro Gacceiina, penseda MeCTHOCTH, Xa-
paKTépa NMOYBOrPYHTOB, PACTHTENBLHOrO NMOKPOBA H APYrHX ecCTeCTBeH-
HEIX H AHTPONOTreHHbIX GaKTOpOB,

3.3.1. MopepxHoCTHAA H NMOAZEMHAA COCTABJIAIOLIHE
PeYHOro cToKa

Hauteasnoe BPeMsi B NMpakTHKe THAPOJOTHUECKHX HCC/eA0BaHHi
PeuHoil cToK paccMaTpuBajica Ge3 paculeHeHHs €ro no reHeTHYeCKHM
npusnakam. B npouwioM ero cpeinee rojosoe sHaueHHe HepemKo on-
pejlensock M3 ypaBHeHHA BoaHoro Oanauca (1.2). C passurnem
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CETH NYHKTOR HAOBJIOAECHHA H COBEpPIISHCTBOBAHHEM BoaHobGaJaHco-
BBIX HCCJACLOBAHHI MOABH/AHCL NPEANOCHIIKH aaa Gogee yraybJaen-
HOTO H3YUYeHHs PeuHOro CTOKA.

Kpynuetif war B ykasaHHoMm Hanpaejienun Owin caenan E, A, Teiin-
uem [44), xotopwelit Bnepesie pacuseHuns crok p. Oku Ha jgBe cocTas-
JIFIOIIHE: MOBEPXHOCTHYIO M MoA3eMHYI0. B AaJjbHefiieM pompocam

acuJeHeHHs cToka ObLIH nocBAlleHnbl uceaegosanna B, I'. Taymkosa

‘[]45], M. H. Jlssosuua [88], A. H. Oruepckoro [97], B. B. [Toas-
kosa [104], K. Il. Bockpecenckoro [35], B M. Kyneauna [78] uap.
He nmes poamoxmuoCTH nofpobHo pacCMOTPETh CXeMbl YKa3aHHBIX
a4BTOPOB, OTMETHM rJaBHoe, 4To HauGoJee TPYAHOR 3ajavell ABAAeTCA
pacujieHeHHe CTOKA Ha MOBEPXHOCTHBIN H MOA3eMHBI B nepHos moJjo-
BO/JbA M NapofkoB. Pasnnunble aBTopbl MO-pa3HOMY OLEHHBAIOT POJb
Moj3eMHoro croka B 9ToT nepHod. OJHHM CHHTAIOT, YTO OH YBEJAHYH-
BAETCH BO BPeMf NOJOBOAb#, APYrHe —4T0 OH, HA0GOPOT, YMEHb-
waercs. Hexoropsie aptopnt [45, 97] ocobo swagensior ray6oko-
BOAHOOE Mog3eMHoe nurtanne. B npakTHKe cocTaBaeHHA BOJHBIX
Ganancos peunsix Gaccefinos B YIKC npumensiorea cxemus B, M. Ky-
aeauna [78]), K. II. Bockpecenckoro [35] wmnorma B. B. [loas-
koBa [104].

Corsiacio Bockpecenckomy, BuiaeJeHHe MOA3eMHON cOoCTaBIAIOLLE
Ha ruaporpade cToka NPOH3BOAUTCH rpauYecKH: oT OpAHHATHI Mpe-
BECCHHEro pacxofia MPOBOAHTCH MpAMAaf JHHHA ¢ HeGOABIIHM MONb-
eMOM K MOJOLIBE BOJIHBL CMaja NOJ0BOAbA, KOTOpas gajee OpHeHTH-
pyercsi Ha HH3IKHE YCTOHYHBBIE pacXoibl BOALI B NMEPHOJA  MEXKEHH,
KOrjJa MHTaHHE pPeKH MPOHCXOAHT B OCHOBHOM MNOJA3EMHBIMH BOMLAMM.
Coraacio cxemanm [loaskosa n Kyaennna, B Gaccefinax pek, rie mog-
SEMHBIC BOJAbl PHAPABJIHYMECKH CBA3AHLI C PEYHLIMH, TNpPHHHMAaercs,
UTO MOA3IEMHOE MHTAHHE € Haya/la NoJoBOAbA PE3KO CoKpallaeTcss H
B MEpPHOJ NPoXo:IeHHAa rpebHA BeJeNCTBHE TOANOPA TFPYHTOBHIX BOJI
paxe npekpautaerca cobceM. [Tocne mpoxomaenns rpebusa noJoBOAbA
BHOBbL B PycJ0o HAYHHAIOT MOCTYNATh MOA3EMHBIE BOJAB, MOCTHrad
MaKCHMYMa K KOHUY nogoBoaks, Begenenne noaseMmmuoii coctapJsio-
nieit 3a octadbHOl MEpHOL BpeMeHH OCYLIeCTBJASETCA aHaJOrHYHO
paccMOTpeHHOMY BGLIILIE, T, € MyTeM NPOBENeHHA JHHHH, OpHeHTH-
PYACh HA YCTOHYHBEIC MEKEHHBIC pACXOAbl BOABI.

Bosee noapobubiii 0630p METONOB OUEHKH MOA3€MHON COCTaBJSI0-
meii peunoro croka npuseaen B paGorax B. M. Kyaennna [78] wu
0. B. [Tonora [105].

O. B. llonos [105] ormewaer, UTO MOJHEI YYeT TIEHETHUECKHX
yenosnit gopMHpoBaHHA cToKa Tpebyer pacuJIeHEHHS ero mo  Beem
KATeropHasM MojA3eMHBIX BOJ, KOTOPblE YUYACTBYIOT B MOA3ICMHOM MH-
TalHHn pek paccmarpuBaemoro OGaccefina. HeoGxonnmo vuHTHBATH
HMEIOMYIOCH MHOTOAPYCHOCTL MOA3EMHBIX BoJ GaccelfHa H MX  o0co-
GenHocTH, oTpa)aeMmble BepPTHKAJBHON CHAPOAHHAMHMECKON 30HAJbL-
HOCTBIO NMOAIEMHBIX BOJL.

I1. TI. Bopoukos [34], uexons W3 JONYUIEHHHA, 4TO XHMHYECKHI
COCTAB BOJL 3aBHCHT OT (pa3 CTEKAHHs, KOTOPbIE MPOXOAAT 3TH BOJbI
B nousorpyHtax OacceHHOB, NPeNJOMHA BHIENATh CJAEAVIOLLHE

7l



yeruipe (asm crekanna arMocepHHIX BOJ, COOTBETCTBYIOLIHE YeThl-
peM reHeTHuUecKHM KaTeropHaM cToKa:

1) crexanne armMocdepHEIX BOJ NO NOBEPXHOCTH CKJIOHOR B BOJO-
TOKH H BOJOeMbl (MOBEPXHOCTHO-CKJIOHOBEE BOIM);

2) cTeKaHHe BOJ B NOHHMKEHHS MeCTHOCTH (BOJOTOKH H BOJOEMBEl)
N0 HMEWLHMcA JpeHaM B .MOYBEHHOM cJyoe. Boawl, ApeHHpyeMble H3
STHX CJ0eB, NpHMELIHBAACh K NOBEPXHOCTHO-CKJAOHOBLEIM BojgaM, dop-
'MHpPYOT Ha BojgocOope NOYBEHHO-NOBEPXHOCTHLIE BO/ALL;

3) crekaHue BOJ H3 TOJLLH NOYBOIPYHTOB NPH JpeHarKe NOYBEHHO-
PYHTOBLIX BOJ, BBIXOAAIIHX Ha JIHEBHYH) MOBEPXHOCTH B PYCJAOBYIO
CeTb (BOJALI MOYBEHHO-I'PYHTOBOI'O ,ELPEHHPEIBEHHH?;

4) crekaHHe BOJ H3 BOAOHOCHBIX nuactos. B pyciosoil ceTH Bbl-
KJAHHHBAIOTCH BOJAB IPYHTOBOro ApPeHHpoBaHHA.

Bugenenusle BoponkoBuM ¢asbl cTexanna atMocdepHblx BOJI MO
CYLUIECTBY ABAAIOTCA XapakTepHCTHKaMH (opMHpPOBAHHA  peyHOro
CTOKA, MOITOMY MOMKHO TFOBOPHTL O CJEAVIOUIHX €ero BHJax: nosepx-
HOCTHO-CKJOHOBHIH, TNOYMBEHHO-TPYHTOBBIH, CTOK TPYHTOBHIX BOJA, MOA-
pycJ0BOil, noaseMubiit cTOK H3 rayGoko 3ajeraloninx BOJOHOCHBLIX
MOpoJ, He ApeHHpYyeMEIX pexkaMHu.

[TopepxHocTHO-CKJIOHOBHI cTOoK Halawiaercs o0buYHO B NEpHOH
BECEHHEro MNoJOBOAbA, 3HMHHX H JeTHe-oCeHHHX naBoixkoB, OH Bo3-
HHKaeT Toraa, Korjia HHTEHCHBHOCThL YBJAXKHEHHSA MOBEPXHOCTH CKAO-
HoB BojocGopa tajofl BOAON NMPH CHErOTasHHH HJAH JOMIAEM MNpeBbl-
IMAET HHTEHCHBHOCTL BIHTHIBAHHA H TNOBEPXHOCTHOrO  3ajepakaHus,
Taxnm obpazoM, NOBEPXHOCTHO-CKJOHOBBI CTOK — 3TO BOJH, CTEKAlO-
LiMe Mo HanpaBJeHHI0 MajJeHHA CKJoHa Jubo B BHAE CIVIOUWIHOIO €101,
auBo ppeMenHoll MHKpopyueiikoBoii cetu. [anumlil BuHA cTOKa, Kak
H3BCCTHO, H3YYAETCHA C MOMOLIBIO CTOKOBKIX MAOLIANOK,

[TousenHo-rpyHTOBLIl CTOK (POpMHpYeTCH OT CTeKaHHd no pasjHdg-
HBLIM BpeMeHHBIM H MOCTOAHHBIM BOJAOYNOpaM NpOCOYHBINNXCH B NOUBY
TANEIX W poxaeRHXx Bojd. MHoraa ykaszanuele BOAB BHKJHHHBAOTCH
Ha TOBEPXHOCTH H CTEKAKOT MO NOBEPXHOCTH PAIAHYHBIX TOHHH{CHHI
(6anox, noros, oBparoB). PaceMaTtpHBaeMBlil BHI CTOKA XapakTepeH
A8 MaJLIX BpeMeHHLIX BOZOTOKOB. OH 0O6BYHO BKJIOUaer B cebAa H
CKJOHOBHI CTOK.

CTOK rpyHTOBEIX BOJl H3 BOJOHOCHLIX NMJACTOB NMOCTYNAaeT Henocpe-
CTBEHHO B pycio pexd. YacTth mMoA3eMHBIX BOJ MOMKET BHKJINHHBATLCH
B NOJHHE PEeKH B BHAe POAHHKOB. ['pyHTOBHIE BOALI OTAEJbHBIX BOJO-
HOCHBIX TNMJACTOB HHOrjJa MOrYT MOANHTHIBATBCH HANMOPHBIMH MOJ3EM-
HBIMHI BOJAAMH H3 APYrHX GacceHHOB,.

Crok BOL B a/MOBHAJNBHON ToOJlle, PAcnoJOMeHHOH NMod pyc/oM
PeKH,— 3T0 TaK HasbBaeMblli moapycaosoi ctok [105]. [Moapyeaosoi
CTOK OTMEYaeTcsd Ha HEKOTOPHX, yalle BCero ropHulx pexax. B cpas-
HeHHH ¢ MeKeHHBIM CTOKOM, Koria oH HalJlojaercsd, NOApYCaoBOi
CTOK MOJKeT ObiTh 3HAYHTEJbHBIM.

[Mopsemuuft ctoxk 3 rayboxo 3aneraluinX BOAOHOCHBIX MNOPOL,
He JApeHHpyeMHX pexaMH, obpasyerca 3a cyer BOJ, MNpocaulBald-
LUIMXCH H3 30HB HACHLIULeHHA BHH3 B Oonee ray0Gokne cjiod nopoj, Yka-
saHHble BOALl MOTyT o6pasoBaTh NoJ3eMHBle BOJOEMBl, NMHTATh MNOJ-
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. BOJE B KOoMle 3uMHell MmemedHn. Dojee TouHoe YCTaHOBJIEHHE

- 3eMHBIMH

(HamopHBIMM) BOZAMH Jpyrie peddsie Gaccelnbl HJIH
- MeNJIEHHO CTCKAThB, HEMOCPEICTBCHHO B MOPH H OKCAHLL Cnocobunt
OLlEHKH HeJpPeHHPYeMOro pedyHoro CToxa JJf MAaJbuX Pek H BOJOTOKOR

" pajoKensl B paGorax [92, 105].

PE!CCMGTPEHHIJIE BHABl CTOKa, HMeEOUIHe CcaMbleé TeCHBIE CBA3H

¢ thasamu crekauus atmocdepHbX ocaaxkos, no Boponkomy, Hcnob-

30BAJHCh NMPH OLEHKE COCTABJAIOWINX BOAHBIX GajancoB peyHbix Gac-
ceitnop B uccaenosanuax A. I1. Boukosa [15] um apyrux asropos npH

. OIeHKEe BJAHAHHA (H3NKO-reorpadHUecKHx H aHTPONOreHHbIX (akTo-

poe Ha peunoii crok. [Ipeacrasienne o pacu/ieHEHHH PeUYHBIX BOA Ha
reHeTHYecKie KaTeropHH HCMOJB30BAHO HaMil npH paspaboTke MoO-
nean BoiHoro Gananca peuxoro GaccefiHa nmo ero BepTHKANBHLIM 30-
HaM: NoBepXHOCTHOMN, aspaunn i Hacklenns (cM. raasy 8).

Meton pacunenenus ruaporpada croka Boponxosa O0JH30K K Me-
roay Kynenuna, ['pyntoBas cocTapisiollas peyHoro CToka B MepHOR
BETBH MMOAbemMa BOJH MOJOBOAbH H MaBOJKOB ONpeleNfeTcis oT JaTh
PE3aKOro MOBBILICHHS YPOBHA BOALI B PeKe A0 MHKa nojoBoibf. B sroit
(hase croka coajlaercd MOAMOP TPYHTOBHBIX BOM, CHAPABJHYECKH CBA-
AHHBEIX C peYyHBIMH, MHTABLIHX [0 3TOr0 BOAOTOK, H HX BHIXOJ1B pyc-
JIOBYIO CeTh mpaktHuecku npexpamaercs. Oanaxo mochaeanie MONIHH
FPYHTOBHIX BoA HauGoJee oTAAaNEHHLIX Y4YacTKOB GaccefiHa npoXoiaT
3aMBIKAIOIHT CTBOP BOMOTOKA CHOYCTHA HEKOTOpPE BpeM#, Heofixomnmoe
aaa ux gobGerauus: Bpems noberanusa [OJA TPYHTOBHIX ROM Ompee-
Jasercs npuGAHMKEHHO MO PA3HOCTH OAT MAKCHMAABHOrO CHEroTASHHA
H NHKa NOJOBOABA B Hceaeayemom crBope. C HCMOJNb3oBaHHEM JaH-
HbIX 0 ppeMenn jgoberaunsi OnA paccmaTtpHBaeMmoro Oaccefina no
riaporpady onpenenserca MepHoa, B TEYEHHE KOTOPOrO KOJHYECTBO
FPYHTOBEIX BOJM Y 3aMblkaiollero creopa OyaeT NpakTHYECKH paBHO
HYJ110.

Ot gaTel peakoro MOBBLILEHHS YPOBHA BOAB B pexe A0 AAThl MHKA

noJgoBoiAbsa (nasojgka) NpHHHMAETCs, 4TO pyciosafd ceth Oaccefina
3anoJHeHa B OCHOBHOM MOBEPXHOCTHO-CKJOHOBBIMH I MOYBEHHO-NO-
BepxHocTHEMK BogamH. [lpexpatiienne NMOCTYMJAEHHS MOBEPXHOCTHO-

CKJIOHOBHWX H MOYBEHHO-MOBEPXHOCTHBIX BOJA B NEpHOL MOJOBOAbA H
MaBOJAKOB OMpefe/iseTcs Mo AaTaM MOJHOrO CX0/a CHeXHOrO NoKpoBa
(oKoHwauHa LOMAA) ¢ yueroM BpemeHH Jolberannsi Tanux (Aoxie-
Beix) Boa. Takum o6pasoM, gata €Xoja CHEXHOro nokposa (mpexpa-
HieHHe A0MAA) ¢ Y4eToM MNPOAOJIKHTeNLHOCTH AoberaHHs COOTBET-
CTBYET J[aTé OKOHYAHHA MOCTYNJEHHHS MOBEPXHOCTHO-CKJIOHOBBIX H
NOMBEHHO-TOBEPXHOCTHEIX BOJ H MAKCHMYMY MOCTYIJEHHS MOYBEHHO-
IpyHTOBBX BOA. [laTa navaja NOCTYMJIEHHA B PYCJO PeKH FPYHTOBBIX
BOJ onpefensieTcA Mo MepBoOi JaTe pacxofa Boibl Ha umneide cnana
NMOJOBOARS, 3HAYEHHE KOToporo npuMepHo B 2 pasa Ooablie pacxona
pac-
EMaTpiBaeMoil 1aTh MOMKeT OBITL OCYLUECTBJEHO ¢ NMPHBJCYEHHEM JaH-

- HBIX N0 MHHEpaaH3AUHH PYCJOBONl BOJALI H €e XHMHYECKOMY COCTaBy.

!:I'H.EHH_‘-,F reHeTHYeCKHX Kateropuifi ol BopoHKoB pekoMeHAYyeT BHINOJ-
HATL AJs HeGoJbIIHX pedHbIX OacceHHOB, OJHOPOAHBIX B (PUIHKO-reo-

. rpacmueckom otuowednn, Jlas Gonee KpynmHBX peunblx GaccefHOB
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Tabanna 6

yuroBuit Y, W rpyntoemift Y. crok p. Moaomern

y A HMpopeu, F=432 kM
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OUCHKY TEHETHYECKHX KATErOPHI BOJ MOMHO OCYILECTBHTH JJS ero
YACTHBIX BOLOCOOPOB ¢ Moc/eaylouuy o6oblienneM noaVIYeHnbX 1aH-
HBIX Ha oOulyo niouaas Gacceiina. >

Merox BopoukoBa wauGosee sdpdextnren aasm pacunenenus
cToKka OacceliHoB pek ¢ HAJANYHEM HJJIOBHAJLHOTO NOYBEHHOTO ropH-
30HTA.

[TPEHETEBHE"HE 0 3HAYEHHAX TeHETHYECKHX COCTaABJAIOULIHX PEH-
HOrO CTOKa B JIECHOH 30HE MOMKHO NOJYYHTb H3 PAaCCMOTPEHHA JaH-
HBIX TabJ. 6. B sroii TaGanue 3a MecAuHble HHTEPBAJb BpeMeHH no
Gacceiiny p. IMoaomern y a. [dsopen npuseirens 3naueHns NoBepPXHO-
CTHO-CK/JIOHOBOTO H MOYBEHHO-NOBEPXHOCTHOrO Yy, mOuBeHHO-TpyHTO-
Boro Y, m rpyntoBoro Yr croxa sa mepmnoa 1953—1967 rr. AHasns
A@HHBIX NOKasLIBAeT, 4TO 3a YKaszauuwle 15 jer maGmonennit mpoJs
NOBEPXHOCTHRIX BOA B MOJHOM peYyHOM cTOKe cocrapaser 45 9%, nou-
BEHHO-rpyHTOBBIX 25 % W rpyntoBuix 30 %. Jas pex crenHoli 3oHbl
(p. Mensennua — cr-ua Apuemmnckan, F=33 100 kM?) CoOTHOMICHHS
pacCMaTpHBAEMBIX IeHETHUECKHX KaTeropuil CTOKa NPHMEPHO TaKOBHI:
nosepxrocrhnie poas 70 %, mousenno-rpysrosse 10 % u rpynrosuie
20 %. Hurepecunie ofobmalomue AaHHble o H0J]e paccMaTpHBACMEIX
XapakTepHCTHK CTOKA MO NpHpoAnbiM 3onam noavuenw B, . Cka-
kaabckuM [112] (ta6a. 7). IOnas pex ¢ OTCYTCTBHEM HJMIOBHAJBHOTO

TaGanua 7

30HaAbHLIE XAPAKTEPHCTHKH FEHETHMECKHX KaTeropuil PevHoro croxa
B npouentax or romosoro croka (no B. . Ckakaasckomy [112])

FemeTHReCcKAN KATEFOPHR BOX
3oKa ETERRD TG
CHAOHOHLIE W THOY- NOYREHHG=
u:llﬁlﬁ:ﬂ!ﬂp!- I"!:I].'Im;muz FPYHTOBLIG
Tyunpopas 50—65 20—30 156—25
eCHAN, nojlona tafrn 50—65 20—35 15—=30
IMonzona cMemaniux Jecon 40—60 2030 20—-35
Jlecocrennan 50—65 15—=20 15—35
Crenuasn 65 —90 10-—-2 520

MOYBEHHOTO TOPH3OHTA A0J5 MOYBEHHO-TPYHTOBHIX BOJ B MOJHOM pey-
HOM CTOKe CTaHOBH<TCA HesHaunteawnHoit (<= 10 %).

Ha rugporpade ctoka o6HuHO BHAEJNAIOT ABE cOCTABJAMIONLIE: MO-
BepXHOCTHYI0 M noaseMuyio. OGoGuieHne AaHHBIX 10 BOAHbLIM Ganaw-
caM peunblx OacceilHoB, cocraBnenunix 8 YITKC B cooTBercTeHHM
¢ Meroanvecknmu ykasauuamn [92], nokasmiBaer, uTo B JecHof
30HE [0/ TMOBEPXHOCTHOrO CTOKA B rofloBoM KoaeGaerca ot 60 1o
80 %, B secocrennoit or 60 o 90 %, B cremuoft or 70 o 90 %
B noaynyctrunof or 90 1o 100 %. '

BuyrpHrogosoe pacnpejesenne MOBEPXHOCTHON M Noa3eMuoll co-
CTABJAIOMIHX CTOKa cywectBenHo pasauuno. [Togzemnas cocrapnsio-
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jas peunoro CTOKA, KAK MPaBHAO, HMeeT Gojee BBIPOBHEHHBIl XOJ

" ¢toka Bo ppeMenn. B TaGa. 8 aaa pana peunsix GacceflHoB mpuBo-

JASTCH NOMecAuHble COOTHOLIEHHA NOBEPXHOCTHOH M MOA3EMHOH  CO-
CTABJSIOMAX PEYHOro CTOKA B MPOUEHTAX OT TOJOBHIX 3HAYEHHH
B rofbl pasanyHoR BOLHOCTIL :

M3 ta6a. 8 caeiyer, uTo, HANpuMep, AnA pex n-osa KamuaTkH
AONH MOBEPXHOCTHON M MOASEMHOH COCTABAAIOMINX PEYHOro CTOKA
npuMepHo pasBubl. JAs MeCAYHLIX HHTEPBANOB BPEMEHH, 0COOEHHO
B Ge3loKAHBIe NMEPHOAB (MEKeHb), A0Af NOA3EMHOr0 CTOKA MOMKEeT
GBITL 3HAYHTEJBHOMN, 8 NOBEPXHOCTHHI CTOK — OTCYTCTBOBATE.

CyliecTBeHnbl HHTEpec mpeicTaBiser Bonpoc o kospduuuentax
papuaund C, VKazaHHBIX COCTABJAIOIIHX PEYHOro CTOKA. 3Hauenna
kO3 (PHIUHEHTOR H3MEHYHBOCTH NMOBEPXHOCTHON H NoA3eMHON cocTaB-
ASIOUIHX PEYHOro CToKa, paccunrtannbie 3a mepuop 10—11 gerc 1967
no 1977 r. aas pana peunsx Gaccefinos, npusofartcs B taba. 9. Jau-
HHe TaGJAHIE MOKA3LIBAOT B LeloM  Ha OOJBIIYI0 H3MEHMHBOCTD
MECSUHBIX 3HAYeHNIT NOBePXHOCTHOrO CTOKA.

Ilas GoabmMpcTBa pedHBIX Oaccefinos 1048 NOBEPXHOCTHOH  CO-
crapafioniefi peyHoro cToka B rojJlOBOM, KakK NpaBHJaO, TNPEBLILAET
60 %, nosToOMY MOMKHO NPeilOJOMKHTh, UTO MEXAY HHMH CYIIECTBYeT
KOppeJaATHBHAA CBA3b. BunoineHHOe HaMH HCCJELOBAaHHE TOKA3a/0,
4T0 AJf rOA0BOTO MHTEpRAJa BPEMEHH Takasl CBA3b JCHCTBHTEJBHO
CylUlecTBYET,

AHanorpunsle HecaeloBaHUA NPOBEJAeHH AJA MeCAUHHIX HHTepBa-
non spemenn psia pex CCCP ¢ nanudmem, Kak npasujo, B TeueHne
BCEro roja MOBEPXHOCTHON W MOJ3IEMHOA  COCTABAAIOUNIHX  PEUHOrO
eroka (Yn, Yr). 9TH HeCNeNOBAHHA NMOKA3aJH, 4TO H AJA MECAYHBIX
HHTEPBAJOB BPEMEHH B OTIE]bHBIX peunsix Gaccefinax B pane cay-
gaes Moryt OBHITh YCTAHOBJEHbl CBA3H YKa3aHHLIX XapakTepHCTHE
peunoro croka. TecHora aTux cpsdefl, corjachHo JanubM TtaGu. 10,
kogaedaerca B ocnosnom ot 0,5 po 1.

Ananna ceAseil MeMAY TOMAOBBIMH 3HAUEHHAMH NOBEPXHOCTHOI CO-
erapagouiell 1 NOJHLIM PEUYHBIM CTOKOM, MOCTPOCHHBIX JJ5 YACTHBIX
peunnx GaccefiHoB, BXOAAINX B KPYMHBIE peupble cHCTeMB H Oac-
cefinkl Mopeil, NMoKaskBaeT, uTo rpadHKH XapaKTepH3YIOTCH 3HATH-
TeJbHBM pacceHBaHHEM Touek. YKasannoe o0CTOATENLCTBO OOBAC-
HAETCA MHOTHMH TpPHYHHAMH: pasanunofl YBIAMKHEHHOCTHIO YACTHRIX
GacceiiHoB, pasauBAMH B KOJHYECTBE TenJja, NpHXoAfIlerocda Ha mno-
BepxXHocTh OaccefiHa, pasiIHYMAMH B YCJAOBHSIX CTeKanus H WHHIb-
rpauny, obyCHOBIEHHBIX CTpoeHHeM noBepxnoctH GacceitHa MU ApY-
rHMH (akTopaMi, a TaKiKe TOYHOCTLIO BHIAEJEHHS NOBEPXHOCTHOM CO-
crapadlomed na ruaporpade croka.

Crkazannoe TOATBepIKAaeTCA TEOPETHUECKHMH HCCAeloBaHIAMMN,
. pesyJbTaThl KOTOPHIX mnpeicrapienst Ha puc. 9, Ma pucynka puano,

.~ YT0 pasJHyHBle 3HAYeHHA B TPHTOKEe TernJja co3naioT cpoeolpazubi

BEED B OTKJOHEHHAX MOBEPXHOCTHON COCTABAAIONULEH OT roj0BOro 3Ha-

~ uenus ctoka, [Ipn Goawlofi wenapswomed cnocobHOCTH (3acyminiBpie

TEPPHTOPHH) TOA0BOM CTOK MPaKTHUECKH MOJHOCTLIO onpeaejsercd
noeepxuocTHofl ero cocrapasiomeil. Tlpuw npoasmmennn B Gojee

77



(=]
_ K=
L] i & 58 & 4 s 4 4 L s b 1] ﬂ—.mun -Hm.gm."
Dg'1 |SO'T (FOD1| OST | [E] 0'1 | 08°1 | 68°0 | 0S°0 | 80°G | O€ | 861 - =7 ‘wxnemwadonosol 1
z+'0 | ovo | 20| 260 | 0c0 | cc'0 | 80 | #°0 | sv'0 | 280 | #g'0 |0e'0 | 4 | —memwadop gomavog °d
i [ i}
k- [ '] i ] i [ S = N .._._n
€8¢ [8L°0 | 90°1 | ¥6°0 | @& | ¥8°0 | €K O | LL0 4 00028 =d
66'0 | 60 [ s¥'0 | 920 | 82'0 | 80z | or'0 | ec'0 | 890 | 86°1 | og'1 [ 1€'3 | ‘4 | ‘BwsomEWELy > — eUOMK 'd 9
£ ‘ ] [ 8 ] & © i 4 i il
¥9‘0 | cf'0 | e¥'0 | =9'0 | 66°0 | 68°0 | BL'0 | €L'0 | 96°0 | 690 | 8I'1 | €90 A N 00F 28=4 ‘NOHEHHD
oe'o | 1e0 | 50| oc'0 | e¥'0 | 2¢'0 | 290 | 920 | 96'0 | 820 | 0°1 | 6°0 | "4 |-HL d— TEKOL giodagan d ‘g
] (] L] L L ¥ =yt h. ._-“. H..w_.-“r h.h.._"_“—. hh..ﬁ H.___ﬂ
18'0 [ o1°1 | 02'0 | €20 | s¥'0 | 6°0 | @80 | 82%0 | 820 0 001 99
0| 9% | evo | &0 | oe'o | 90 | ¥9'0 | 99°0 | €90 | 1€'0 | 9¥‘0 [6€'0 [ ‘4 | ‘mdowidg “a—dwamy “d
990't | #1°1 |os‘0 | 12°1 | 60°1 | e6'0 | e8'0 | ¥9°0 | 0s'0 | 00'€ | 86°1 | 6G'I | "4 WY 008 £F =
gc'o | 9co | os‘o | z+'0 | 15'0 | +¢0 | 120 | @0 | €0 | 810 | €7'0 | 870 | A =4 ‘sodiy] 31— exikg 'd g
— ] L} L b i 1 L ] m. L] o ._.-u ti
zo‘0 | Z0‘1 | 26'0 | €0°1 | €9'0 | 63°0 | oe'0 | Le'0 | LFO | SFUO | €O _m, A ‘ . A
660 | 290 | 19'0 | 960 | 89'0 | 1¥'0 [ 0’0 | 2€'0 | 8¥'0 [ 2G°0 | &0 |90 [ A =4 ‘Magodag ¥ — k[ 'd g
i & —_ - o & — 2 . ] — = o
c6'1 880|011 | €&'1 | @1 | 95°1 6k'0 | 29'0 | 1£°G A e
erol 10l zocr | ern | sot1 | o1 = gr'o | gcto | 211 | oc'o | 980 | f4 | -@ewEoMK "> — exdaqanaddy d 7|
e L | ox x1 | mia | 1A IA A Al I i T | iy MI2380 YOHRS ]

ENO1D 0J0HK3d XHMOBIAELI0 ©{ WOMWAIETOU H U] HOHLDOHXdI80U *) MIJOSHRHINEH LHIHNH{(heo)y

6 |Gl | & |01 |01 |6 |@® L 9 9 g 9 g'al
0 £ 4 @ 0 [ 8 S |08 | O 0 0 cel LG61 YRHTOHOLEW
01 I1 IL o1 |01 | 6 6 i L 9 ¥ ¥ L
D lves e ) ¥ [ e1i] 1 |3 iF | e | O 0 0 BEE 9961 yuuwady
8 01 | 8 9 gy | 91 | €1 I 9 £ | G 5] KM (Q[C=J ‘eN@al
0 ¥ | #1 | O cr | Bl 9l él 0 0 0 GO0 F.L6] UHHTOE0JOHYY 1nnumﬂ.u|m=mﬂmmun¢. d
i 9 gl |06 | 12| 9 | 11 L ¢ | | I L¥1
0 0 9 6 e | ¥1 | ¥ Fe | 0 0 0 ook 9/6] YEHTOBOLBW
8 91 | 91 | €1 | g1 | O1 | B 9 ¥ [ | 5 '
0 I £l | GE | 8 S & 9 0 0 0 £01 0L61 gunrady
8 ¢l | é6 | 81 | &1 | O] | 8 g e 0 0 0 ‘OF WX (000 E6=4 ENEO0H
0 0 9 8 | EF | Bl | © L I 0 0 0 2 _w_ 6961 UFRHTOH0JOHYY .mzHE&_ ‘2 — BWoIHY] d
L z 6 gl | 81 | 11.| 6 B 9 9 9 9 8EE
0 c 11 | 6 9 & | ¥F 11 | 0 0 0 19¢ LLG] YHHTOHOVEW
9 8 O1 | IT | 81T | €I | 6 g 49 9 Q 9 o<t ]
0 |0 |8 |E |9 |8:|8 |8 |0 0 |0 |0 e GL61 yunTad)
B 9 01 | €1 | #1 | @1 | 6 L G C c 9 L8k WY 000 21 =4 ‘eNd€0H
0 C £ € 9 8% | o | 11 1 0 0 0 Zlf | GL6] YMHVOHOIOHW | -uro)y 3 — exiehwey ‘d
) L 6 6 6 8 2 6 6 ] L 8 s
¢l | ¢l | ¥ 1 I I 9 G | & | 6 Q £ )| £L6] YRHTOHOLRY
9 4 6 &1 | €1 | €1 | B L L 9 9 L aF
1) T [ Tl | B | 9 62 | &1 | 6 el 101 [L61 yHEYad)
¥ 14 6 6 01 | 6 6 £ ¥ Cl al el 89 N O158=
gb el & |t ] 1 N 6l | & | & 3 o ¥G1 | 0.L61 YmHVOS0JORW | ‘BYIAIHD ' — BAEJ m
BX | x| x XI |IIA | IIA | 1A A Al 111 11 1 uuu.“u...hnm_ eYOl 9Ld0urog HYIIIRY YOURI]
H1J0HT 06 HoWmHIreed mWol 8 Xeinanodu &
EHOLY OJoHhad XHMOErEEL20d (e¥odid seWwHH) If womwacwou W (exodi> sewxdas) U[ wonidonxdason auHaravaduded
§ ENHKQE]



— s i -

—

e —

TaGauua 10

EHA}" "ﬂﬂ!pxﬂ{lc'{}lﬂﬂ OCT

- Hosmep pevdoro ﬁntn:-.ﬂlﬂa no Tadn, O
1 2 a 4 il i )
I 0,66 0,99 0,06 i
: : : 0,65
IH ggg 1.0 0.96 0.68 Eﬂ 3 3
i .9 {.g 0,98 0,54 0,78 0 0,95
Y Lo L 1,0 0,87 0,93 0,99 1,0
vv[ 0.95 ﬂ’gg E'EEI, g'gg 33? 10 0
Wil e o | g | oa | aw | b |
X 0.53 0.97 0.74 ' ' e Lo
. ; . 0,75 0 ' s
o | on | gw | o) &) am | 08 | L8
XI1 0.73 0,93 0.75 0.92 ﬂ:gg g.?z g,g&a
YBAAMHEHHBIE pPAllOHBL ¢ YMEHbIO
i EHHEM HCHOa
A0JIA NMOBEPXHOCTHOH CcOCTaBadOLlelt or nmﬁgﬁuegquﬁfﬁgﬁw
Ka

MCHL =TC :

gleﬁH {5HTE:$;T~HMEMTB”E BO3pACTAHHA €ro MOA3eMHON CcOoCTaB/IdI0-

mmimeﬁtnulmfﬂe MPOBEACHHLIX HA PHCYHKe KPHBEIX OT MPAMOI, npo-
yriom 45" K ocAM KOOPAHHAT, VKa3hlBaeT Ha TEépETH*

¥ MM.

Puc. 9. 3asucuMocts nosepx-

HOCTHOR coctaeastiomesr ¥y

oT obuero peyworo croka Y

it napamerpa £, npu kosddin-

UWHEHTE NOBEPXHOCTHOrO CTO-
ka, pasnom 0,30,

| I | | | i [

0 & 10 0 200 250 300 Ve

ﬁ;gg"Ezaxuﬁ‘}::{}l:rg“::mg:wuy paccesHns TOYEeK Ha IMMHPHUYECKH MO-
X H3H [MOBEPXHOCTHOH cocTaBs
HOrO PEYHOro CTOKA B KOHKpET S Gt
HBIX NMPHPOAHBIX yeaoHsX. C
JIEHHE TIOCTPOEHHBIX AHAJOTHYH el
J 0 pHe. 9 rpadukoB ¢ aMm
3aBHCHMOCTAMH MOBEPXHOCTHOH cCO o Fealists
CTaBJaAIOLIell OT MOJIHOro ped
: J HOTO
ﬁgﬁ;}:f{ﬂﬁgﬂc :ﬂp;fa;{;g MHOrOJIETHHX 3HaYeHHi kosdduunenToB I::nnept-
JHYHBIX peunblx Gacceiinop moka " nei
CTBHTEJMBHO PaCCedAHHE TOYEK Ha 3M e At
g MOHPHYECKHX rpadurax Haxo
B TCOPCTHYECKH BO3MOXHMIX mpepenax. Crenosatenbho, e TSJIHBTI?EE

80

TeppHTOpHA/IbHEIE 3dBHCHMOCTIH paccMarpHBaeMblXx 3JEMEHTOB Xapak-
TEPHIYIOTCA B OT/AEJIbHDBIX pafloHaX HEBLICOKUM 3IHAUCHHEM Koa(uin-
CeHTa KOppeJslHA: 38 KOHKPETHBIC nepHojbl Bpemenn B Mpeleqadx
- OIHOTO H TOTO K€ Gacceilna ero YBJaXHEHHOCTL, Henapfiouias cho-
. coDHOCTL M COCTOSIHHE MOBEPXHOCTH B CYUIECTBEHHOM Mepe BAHAIOT

" Ha TecHOTy paccMaTpHBaeMofl CBA3M,

3.3.2. BomosaGopnl, cOpockl BOJ, nepedpocKH
peuHoro cToKa

; B cBAsH ¢ pasBHUTHEM MNPOMBILIEHHOTO H CeNbCKOX03ANCTBEHHOTD
. MpOM3BOACTBA HA TEPPHTOPHH PEHHbIA GaccefiHoB HenpepbiBHO BO3pa-
craloT 3abopbl BOABLI H3 pycesa HX pek, 03€Ep I BOAOHOCHBIX CJTOEB,
Uacrs 9THX BOA MOCJe HCNOJAB30BaHHA cOpachiBacTCi B PEKH H BOJ0-
eMBl, HO ViKe C HHBIM XHMHYCCKHM COCTABOM. B aacyllauBRIX paHoHaX
CCCP ¢ pasBHTHM OpoIaeMblM ~3eMJCIEIHEM MOCTPOEHBl KPYMHEIE
kanans (Kapakymckuil, Kapuunckii, dapxancknit, Cesepo-Kpbim-
ckmit W Ip.), OTBOAANLHE 4YacTh BOAB OTAEJBHLIX PER 3a npefeabl HX
Gacceiinos. 3abopsl, cGpocel H mMepebPOCKH BOL U3 OLHOTO Gacceiina
B ApYyroil B HacTosllee BpeMs CONOCTABHMEL ¢ aJeMeHTaMH BOAHOTO
Gandnca H MO3ITOMY AOJHHB YHHTHIBATBCA NpPH poAH0GaTaHCOBBIX
Hec/e/lOBAHIAX B KAUECTBE CaMOCTOATE/IbHEIX SJEMEHTOB.

Vier HCNOJB3OBAHHS BOJA B PAsHUHbIX OTPACHAX HAPOAHOTO XO-
agficTBA MO3BOJIAET MPH COCTABJEHHN BOAHOTO Ganaunca peddoro Gac-
cefiHa BOCCTAHOBHTh 3HAYEHHF ECTECTBEHHOro CTOKE, T. €. BBECTH
COOTBETCTBYIONLHE MOMPAaBKH B H3MEPEHHBIE ET0 spavennda. Bocera-
HOBJEHHE CTOKa oOcyulecTBjfeTca MO0 YpPaBHEHHID, npuBeleHHoMY
g raage 6. Oamako Ha NyTH y4era JAAHHBIX IO poAONoTpes e
BCTpedaloTcs BCe elle Hemasble TPYAHOCTH, epAsanubie ¢ OOBLUINM
yHenoM BogomodbzosaTeneil, JlocTaTouHO cKa3aTh, HAMpHMED, HTO
B Gaccefinax pex Boarn n [lnenpa 4ic/ao BOJLONOJIBIOBATEEH, TIOANEe-
WAIUMX rocyIapCTBEHHOMY YUETy, COCTaBJIfET MOpAika 6000, B Gac-
cefine p. douna 1500, B Gacceitie p. Kypst 1200 u 7. 1.

3.4, BACCEAHOBBIE 3AMACHI BOJibI, HX H3MEHEHHA
H METOJbBI PACUETA

Cornacno seipaxkenmio (1.40), B ypaBHEHHE BOIHOTO GaJsaHca
. BXOAAT HE 3HAYEHHs 3aMacos BOM, COCPelOTOMEHHBIX B OTAE/bHBIX
emiocTax GaccefiHa, a JHWb HX H3MEHEHHHA 34 peeaeayeMblit HHTED-
' pan spemenn, OGuiee H3MEHEHHE 3amacoB BJArH B peunsix GaccefiHax
| 3a xako#-anbo HHTEPBAJ BpeMEHH MOJKHO OnpefeauTs mo H3BecTHO
~ tdopmyae
4 AS=P —-Y—E. (3.54)
CymMapHbie 3anachl BOAbl B PEUHBIX GaccefiHax CKJAaAbLIBAOTCA H3
‘ganacoB, cojepmaliuxcs Ha MOBEPXHOCTH Gaccefina (B cHere, Jeas-

U

WOl kopke, 03epax, BOAOXPAHHAHIIAX, BO MAbLY PyCel Pek i HaJeanAX,
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JEJHHKAX, B «KOHTAKTHOM2 (J0e, JYIKAX, «MECTHBIX NMOHHXKCHHAX®
GacceiiHa, pyc/aoBofi CETH) W B NMOYBOTPYHTAX 30H a9pallMy H HACH-
HLEH M,

Metonnueckne oCHOBBI pacueTa 3amacoB BOAH B PeuHLIX Gaccei-
HaX u UX H3MeHeHHli paccmorpens B paGorax B. 1. Komaposa [73],
I'. T1. Kaaunnna [66, 67], E. I'. ITonosa [86], A. M. Cy660oTuna [121],
E. C. 3mnesoit [68], B. I. Annpesinosa [3], O. M. Kpecrosekoro
[77], P. A. Hexuxosckoro [95], A. A. Kanorosa [68] u xp.

Ouenka npupamenuit (yOBIH) 3amacoB Boinl B Gaccefiie mpous-

BOAHTCH. MO PAasHOCTH HX 3HAYEHHN HA KOHEIl H HAYaJo pacuyeTHOro
nepHoja.

3.4.1. Hamenenne 3anacos BOJAbI B 03€pax, BOLOXPAHHIHLLAX,
PYCIOBOH ceTH

Hamenenne sanacoep Bojkl B 03epax, BOAOXPAHHJAHIIAX WJIH Tpy-
Jlax OLEeHHBaeTCH cJAelyHM obpaszoM:

1) ana Kamaoro oTAenbHOro osepa (BOAOXPAHHAMIIA) CTPOHTCH
KpHBasn 3apHcHMOCTH ero obnema or ypoeuf. ITo cpeannm snaveHusm
YPOBHS HA HAYaN0 H KOHEL pacCMaTPHBAEMOro mepHojia NMo KpPHBOI
OMpEeAessIOT COOTBETCTBYIOUIHE O0BEMBE BOALW B 03epe (Bogoxpanu-
AHIE) H MO HX PASHOCTH — H3MEHeHHe ofbeMa 3a paccMaTpHBaeMBbli
HHTEPBAJ BPEMEHH;

2) cymMmy 3HaueHMil H3MeHeHH{! o6bEMOB BOAB AJf  OCHOBHBIX
O3ep H BOAOXpaHHJHUL OaccefiHa OTHOCAT KO BCEH €ro miaouLamm.

A. B. Huuntpues, P. M. Koraun, III. JI. ®dpuaman [51] ornocar
K TaKk HA3BIBAEMOMY <KOHTAKTHOMY CJI010» MHKPOIIEPOXOBATOCTH,
MHKPOTPEILHHDI, LeNPeccHl HA TMOBEPXHOCTH NOYB, JECHYIO NMOACTHAKY,
BEpxHH caoit Topdanol 3anexn GOJOT, NMPHNOBEPXHOCTHYIO KOpHE-
BYI0 H HA3eMHYI0 yacTH pacteHuii. 3amachl BOAB B 3TOM CJOE, 10
JAaHHBIM YKa3aHHEIX aBTOPOR, B NEpHOAbL (POPMHPOBAHHA BECEHHEro
NOJOBOJABA H JAOMKAEBBIX MABOAKOB MOIYT JOCTHIATH HECKOJBKHX
AECATKOB MHJAIHMETpOB caod. JlanHble 0 3HaveHHAX 3anacoB BOLK
B KOHTAKTHOM cJioe OLUIH Brepeble MoJyyeHbl B cepeaune 60-x ropos
HACTOALIEr0 CTOJIETHA NPH NOMOUIH MEeTOla CAMOJEeTHLIX raMma-che-
MOK. TlpakTHKka n3yvyenus BOAHBIX OajancoB peynpix GacceilHOB Mo-
Ka3blBAdeT, 4TO MPOBOJAHTHE OLUEHKY H3MeHeHHl 3amacoB BOJAH B KOH-
TAKTHOM cJoe Ge3 npoH3BOJCTBA CAMOJETHLIX FaMMa-CheMOK 3aTpyil-
HHTeqaLHO. TlosToMy H3MeHenHs 3amacoB BOAB B KOHTAKTHOM CJ0E
YHHTRIBAIOTCHA JIHIIb B OTIQJbHBIX CAY4aAX MPH NPOHIBOJACTEE AETA/hL-
HBIX BOAHODAJIAHCOBBIX HCCJACAOBAHHK, NMPH 3TOM H3MEHEHHS 34MACOB
BOJAB B Gonorax oOBIYHO OTHOCAT K H3MEHEHHIO 3anacoB T'PYHTO-
BHIX BOJL.

3anep:xanHe BOJALI HA NOBEPXHOCTH JIECHOH NOACTHJAKON B JIHCT-
BeHHBX Jecax, cornacio B, I, Komaposy [73], momker noctHrath
9—10 mm, B xpofinpix 20 MM, a B GecCTOYHEIX YrayGJeHHAX CTenHof
H JIECOCTENHOH 30H HE TNPeBBIIAET HECKOJbKHX MHJJHMETPOB CJos.
JI. K. Bepmunnna [26] nokasana, uro aas Gacceitna p. Jdoua B3umy
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1968-69 r. sanac BOAB B JeCHOH MOACTHJKe coctapasd okoqao 10 %
34MAaCOB BOALI B CHEXHOM MOKPOBE,

HaMenennss o6beM0OB BOABL B OTAEJBHBIX JYXax Ha MOBEPXHOCTH
gojoclopa M «MECTHLIX MOHHMKEHHAX» peibeda npH  crenHasbHbIX
HCCAEA0BAHHAX ONpPEAeNAOTCH MyTeM HX H3MEPEeHHs B HAType B KOHLE
M Hauaie pacyernoro nepuoga. B paGorax C. M, Xapuenko [130],
0. M. Kpecrosekoro [77], H. B. Boabduyna [32], JI. K. Bepuinnu-
poit [26] W ApyrHx aBTOPOB H3J0OMKEHA MeTOJAHKa H3MepeHHH pac-
gMaTpuBaeMoro sjementa Gajanca.

B auMHHA MEpHOJ B pycaax M A0JHHAX PeKk onpeleseHHasg 4acTb
MOBEPXHOCTHOTO H TPYHTOBOrO CTOKa 3arpauyuBaercs Ha 00pa3o-
BanHe Jabaa H Hajegeli. Becuoilt m JeTOM NPOHCXOAHT AOMOJHHTENb-
HOe TOCTYIJIEHHEe BOJbl B PEYHYIO CETh 3a CYeT TasdHHA JbAa H Ha-
Jefen.

Janacsl BOAB BO JbAY H HAJAEAAX HA HAYAJO H KOHEL PacyeTHBIX
HHTEPRAJIOB BPEeMEHH ONpeieffloTcH ¢ HCMOJIL30BAHHEM AaHHBIX HA-
GaI0AeHHA creuHaJbHbIX JIeJOMEPHBIX ChEeMOK. MeTtonsl OLUEHKH 3a-
NacoB BOAB H HX H3MEHEHHH B JIEHHKAX H CHEXHHKAX paccMOTpeHb
B raase D. !

HameHenHe 3amacoB BOABI B PYCJAOBOH CETH B MEPHOJ MaBO/AKA
i B pajle APYrHX caAyqdeB OAHHM H3 MEPBBIX MPEANOKHI YUHTHIBATE
B YpaBHEHHH BoJHOro GajaHca B KauyecTBe CaMOCTOATENbHOrO 3Je-
menta T, T1, Kaanuus [67]. B nocaenyioutem GoJee AeTajJbHO METON
pacuera 3anacoB BOJBI B PYCJIOBOR CeTH M HX HaMenenunii paapado-
ran P. A, Hemuxosckuit, On npeanoua ycJoBHOE pasjieente pyc-
Josoil cern Oacceliia Ha JBé KATEropHH: KPYNHYIO H BCIO OCTAJBHYIO
(cpeaHion H MenKyio).

K KpynHoif pycnoBoH CeTH aBTOP YCJOBHO OTHOCHT BCE OTPE3KH
PYCJAOBOH CHCTEMBl, KOTOPHE OrpaHHuYeHbl CBEpPXy CTBOPAMH, HAXOMA-
HIHMHCH HA PABHOM YAAJIeHHH OT HCTOKOB peK [ (50, 100 mau 150 IEM]:
a CHH3Y — 3aMblKaioulHM cTBopoM. OcraibHbie OTPE3KH  PYCJOBOH
CHCTEMBI OTHECEHBI HM K CpefHeli H MeJkofl pyc/aoBOi EET;I.

B peunnix Gaccefinax maowasio 15000 << F <2 100000 xm®, rae
nMeeTcsi Gojee HJH MeHee MJOTHAfs THIPOMETpPHYECKas CeTb, YCJOB-
HBle cTBOpH mamewaior wa paccrosuun 100 kM or nctoka; B paioHax
¢ MeHee MJIOTHON ceThblo — na paccroauun 150 kM. [lpun  MeHbLUIHX
pasmepax Gacceiinon (F< 15000 km?) npuuumaerca [=50 kM, a npH
Goapwux pasmepax (F=>100000 km?) — [=150 &m.

Kpynnas pycnoBas ceTh Gacceiia pacuJeHAETCs HA OTHOCHTEJILHO
GecnpHTOYHBE YYACTKH, PAHHUAMH KOTOPBIX ABAAIOTCA YCTbs G60Jb-

KX NPHTOKOB. [TpH HEBOSMOMKHOCTH TAKOrO PACHJIEHEHHS rpaHHIb
YYacTKOB COBMEIIAITCA € FHAPOMETPHYECKHMH CTBOPAMH.
MMoxcuer o6bema BoAbl Sp; HA  KAKOM-JAHOO ydacTKe CBOAHTCH

K OLeHKe CcpeaHero pacxofaa @Q; B HeM Ha pacyeTHYiO [aty H Bpe-
MeHn aoberanns T

Sp=Q/; (3.55)

Cpennuit pacxol BOAH Q; Ha ydactke, rje HMEIOTCS THAPOMET-
pHyeckne HaGAWOASHNA, ONpejenseTcs OAHHM H3 CJAEAYIOUHX NPHEMOB!
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1. Tlo dopmyae
Qy=mQq,,

rie Kosduuuent m — oTHOWIEHHe NAOLANLH BopocGopa B cepennne
yHaCTKa K njomalum Boaoc6opa B THAPOMETPHYECKOM cTBOpE; Q; —

PACXOL BOAB B THAPOMETPHYECKOM CTBOPE, PACMOJOMKEHHOM Ha Ma-
JOMPHTOMHOM Y4aCTKE peKH.

2. Ilpn oreyTeTBHH Ha yyacTKe GoJabIIHX NPHTOKOB cpeinnii pac-
X0 BOAB oleHnBaeTcs no popmyae

'ﬁj = (@1 + Q2)/2,

rie Q; n Q —pacxoin BOAH HA BCPXHEM H HHJKHEM KOHUAX yua-
CTKA. :

[Ipn Bnajennn na yyacrke CPaBHHTENLHO OONLILOI pexH, Ha A0JI0
KOTOpOii npuxoautcsi okono 50 % npuroka, CPeAHHi pacxon BOAB

;:myqacme ONPEACNAETCA ¢ YUeTOM BECOBHIX KO3(G(HUHEHTOR No Bb-
eH 0

(3.56)

(3.57)

CIr=[rQ;]+{] —r)Qzlx;. (3.58)
Becosoii koadduunent r onpenensercs no sh pamenno
I | L
r=2"(:3_£.l)ffl ' (9:08)

r.ne_L.—paccmﬂHue OT BEPXHEro cTBOpa y4acTKa A0 YCThS BNajialo-
LieH pexH, naomann Gacceflna kotopodt f1; L u [ —aanua peero yua-
CTKA H nJowaib ero sonocbopa.

Haa cayuas canauus  Ha YU4aCTKEe HECKOJBKHX PeK, Hanpumep
ABYX, NPHMEPHO OAHHAKOBOro pasmepa, o6beM BOAL HA YYaCTKe HO-
CYHThIBaeTcs no dopmyne

Spr=bQ) + b,Q + b3Qs, (3.60)
rae Qu Q2 Qs— pacxos BOAH COOTBETCTBEHHO B BEPXHMX CTBOPAX
MPHTOKOB H B HHXKHEM 3aMbIKaiolleM creope, M3/c; KkoadduumenTs
by, ba, b5 M7 Kamaoro Takoro YUaCTKAa ABJAIOTCH KOHCTAHTAMH, On-
pelesAeMEIMH H3 BHIpaKeHnl

by=1j 4+ 15— by; (3.61)
bo=1y Tja— bg; (3.62)
18 | f
by = —i;;* o [{Tu + 73) —?— + (T2 4 113) IT:]' (3.63)

TAE Tj1, Tje, Tjs— BpeMs JA0GEraHHs Ha COOTBETCTBYIOMIHX MOAyHacT-
Kax; fi u f:—nnomaan Gacceitnop BepxHHX HOAYYACTKOB,
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[TpubaukenHas oUEHKa 3anacoB Bojibl B cpeiHell n Mmeakofi pyc-
JIOBO{1 CeTH OCYILECTBASACTCH N0 BHIPAMKEHHIO

S, =(¢/U) (c'F + D), (3.64)

rie §— cpeanee apudMeTHUeCKOe 3HAYEHHE MOAYJA CTOKA, BHIYHC-
JIAEMOro no HeGOJLIIHM penpeseHTATHBHEIM pexkaM-ananoram; U —
S epennsin no GacceflHy ckopocTh Teuenus; F— naomwans Bcero Gac-
cefina; ¢’ n D — napaMerpsl. UHcaoBble 3HAYCHHA HX A5 PasiHuHBLIX
" MPHPOAHEIX 30H paBHHHHBIX pex Aaun P. A, Hexunxosckum B Tabany-
goii dopme. OpHeHTHPOBOUHO cpeAnsd CxopocTb Tewenns U Mmomxer
' GuITL OleHeHa Kak cpenuee apumernueckoe naz ckopocreft U" pex-
~ @HAJ0roB, OLICHHBAEMBIX NMo (hopMyJe

U' e G-,Tt'i\'Qg:f:ri::;*nmnn

1e Quaxe — CpeIHHl MHOroJeTHHII MaKCHMAaJbHBI pacXol BOIH, MpH-
HUMaeMblii mo aanueiM HaGawogennd, Anbo TNPH HX OTCYTCTBHH — MO
@HaJOTHH; v — MapaMerp, onpeaenseMuiii 13 tabaunsl B 3aBHCHMOCTH
OT pasMepoB MoOAMBE M MOPPOJOrHYECKHX XapakTEpHCTHK  pycaa;
lep, pan — CPelHUfl MeeHHHRA YKJOH BOIHOH MOBEPXHOCTH,

O6wmnit o6beM 3anacoB BoAbL B PYC/AOBOH CeTH HA pacueTHYIO Jarty
- onpejendeTcs CYMMHPOBAHHEM YacTHHX o00beMOB, HAXOAAULMXCH HA
yuacTHax KpynHo#, cpeinell 0 Meakoft pycaosoil ceTh.

Hamenenne 3anacoB Boawl B pycloBoit cuereme ASp onennBaercs

" 0 BLIpaKeHio

(3.65)

ASp =8, «— Sp.us (3.66)
S rie Spx H Sp p—CyMMapHBIE 3anmackl BOAL BO BCEH pycJaoBRoil cer
COOTBETCTBEHHO Ha KOHEL W Havalo pacuetHoro uurepsana. OGnem
PYCAOBOrO HAKOMJeHHs (pacxofoBanua) npeoOpasyercs B CPeLHH
no Gaccefiny cJoit.

- Meroauka Hemnxonckoro HCNOAb3YETCA A OUEHKH HIMEHEHHIl
‘3anacoB BoAb B pycaoBoil cerd OacceifiHoB, NJolIaAb KOTOPHIX Tmpe-
- Beiaer 5000 kw2 as BojaocGopoB ¢ MeHbLIeN NJOIMAABIO H3IMEHe-
~ HHe 3amacoB BOALI B PYCJOBOH CeTH He oOleHHBaeTcs.

- PaccMorpennsie BHAB H3MEHeHHA 3anmacos BoAbl Ha MOBEPXHOCTH
- peunoro GacceiiHa npH nepecuere HX 06BEMOB B MUJIJHMETPLI cJ0A,
~ OTHeceHHOrTo KO Bcell muoumiajgn OacceilHa, OOBYHO KOJHYECTBEHHO
- ueseankH. Mckalouenne coeTaBAfIOT JAWINL OTAENbHEIE TMepHOABI, HA-
~ NpuMep, nepHoALl NoAbeMa U cnaja moJoBojJbA H MaBOAKOB.

3.4.2, Hamenenune 3anacoB BOJAbLI B CHEKHOM NOKPOBe

Ouenka HaMeHeHHH 3aMacoB BOJLl B cHere H JNeisiHoll Kopke Ha
HNOMBE HJAH B CJo€ CHera, HaChILLEHHOM Hﬂﬂﬂn, NPOH3BOJAHTCA NO JaH-
HbIM JangmwadTHO-MAPWIPYTHEIX CHErOMEPHBIX CBeMOK. ITH CHEeMEKH
nposoastes B nacrosuee Bpems B YIKC [26] wa tunuusex aas
OKpY:Kaloulefi MeCTHOCTH MapuipyTax, pacnoJOKeHHBX NPHMEpPHO
)aBHOMepHO B Oaccefine pexkH ¢ y4eTOM XapakTepHLIX Jaufwadrubix
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ocobennocTelt MecTHoCTH, JaHHa MapiupyToB B noje — 2 KM, BJjecy —
| kM, Gankax u osparax — 0,5 kM.

3anac BoAabl B cHere Se (MM) B «TOUKe H3MEPEHHA», MOL KOTOPOM,
coraacuo I1. T1. Kyapmuuy [83], nonnmaerca oanopoaHas MIOlLALKa
ne6GoJblloro pasMepa ¢ pPaBHOMEpPHBIM 3aJjieraHHeM
KPOBa, ONpefesseTcs No BuPAMKEHHIO

Sg S— IDJ’IP1

CHEH{HOro ToO-

(3.67)

rie h — BBICOTA CHera, cM; p — ero MJIOTHOCTh, rfem?®.
BHCOTA CHEXHOTO MOKPOBA H3MEPAETCA CHEroMepHoH pefKoH.
[T10THOCTH CHera paccuHTHIBaeTCs no gopMyJe

p == m/[(50h), (3.68)

raie m — Macca npobbl cHera, B3ATOH MJIOTHOMEPOM MNJIOIAALIO OC-
nopauus 50 cm?, r.

S;J_mac BOAB B JeddHoll KOPKe HJAH B CJ0€ CHEra, HachlLleHHOM
BOJION, ONPEAeTAeTcs M0 BhiParKeHnHio

S,=8h,, (3.69)
rae fy — cpeanss TOJIIHHA JeiAHON KOpKH (cHera ¢ Bojoft), MM,

Pacuer cyMMapHLIX 3amacoB BOABL B CHere, JIeAAHOH KOPKe,
a TaKMe Tajoil BOABl HA MOuYBe AJA KaMXI0H CTAHUHH NMPOH3IBOLHTCHA

no gopmyae
S =8fi + Sof2 + Safs,

rae fi, fa fs— OTHOCHTEJbHBlE MIOLUIAAH, 3aHATLIE COOTBOTCTBEHHO
nojem, JecoM, oBparaMi H OajlKaMH B HacTH MJOLLAAH pogocGopa,
rAroTelomedt K AaHHoil craHuuu; Si, Sz, S3— cymMMapHbee ¢JA0H BOABI
B CHere, JelsiHoli KOpKe H TaJjoll BOABL Ha TOYBE COOTBETCTBEHHD
B ToJe, jgecy, 6ajiKax H oBparax, MM.

Tlns Beero Gaccefina ofuinit 3anac BoAbLL B CHEre, JIEAAHON KOpKe
H TaJol BOAK HA MOYBE PACCYHTHIBAGTCH METOAOM CPelHEro B3BCLIEH-
HOTD H3 3aMacoB HAa OTAENbLHBIX Ero HacTAx € YUYETOM HX naouLased
p obued nyomann Gaccelina.

MaMeHeHIle 3aMacoB BOAL B CHEre, JeAsHOfl KOPKE H TaJOH BOJL
Ha mouBe B noJde, jgecy, Gajkax ¥ opparax omnpenensercs no pasuHo-
CeTH HX cpeaHnx mo Gacceilny sHaveHnli Ha KoHel Sy W HA Hauaao Sy
PACYETHOrO NMEepHOAA MO BHIPAMEHHIO

ﬂ3c==ék.ﬂ_'5tﬂ'

(3.70)

(3.71)

B 1964—1965 rr. 'TH npopoauiuck crnemHanbhblie HCCAEA0BAHHA
¢ 1eJbl0 YCOBEPLIEHCTBOBAHHA METOMHKH H3MEpPEeHHH 3anacoB BOJLI
B cHere, JielsfHOH KOpKe H TaJOH BOAE HA MOUBE. Buifii  BHIMOJAHEHB
CTLIOWIHBE Miolaiible 0 JanawadTHo-MapWpPyTHHE CHEroCHEMKI,
onpejiesensl 3anackl BOAbB B CHere MO TPEYroJbHLIM Mapupyram
B NoJie H napajienbHbiM JHHHAM B Jecy. PeayabTaThl 3THX HCCa€10-
BAHHI MOKA3aJH, 4TO 3HAYEHHA 3aMACOB BOJbLl B CHere, MoJydaeMblie
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ya OCHOBAHHH TPON3BOJICTBA CIJIOWHBIX H JanamadTHO-MapLIpy THBIX
HerocheMoK, 6JHaKH Mexay coboit [26, 125].

3anackl BOJALI B CHere, H3MepeHHble Ha TPEYroJbHbIX MapLIPYTaX
P NoJie 1 MapajiesbHbIX JHHHAX B Jecy Noj KpOHaMH JlepeBbes, 0Ka-
ZAJHCh 3aHHIKEHHBIMH Ha 5—10 9% mno cpaBHEHHIO ¢ HX 3HAYeHHAMH,
OUEHEHHBIMH MO JaHHBIM CIJOLIHBIX CHErOCHEMOK. Ha ocnopanuu
g'arﬂx peesenopannfi Ha cern cranunit YIKC ags ouenkn sanacos
" BOAB B CHEXHOM TOKpPOBe Obl1 PEKOMEHAOBAH METOA JanamadTHo-
 CHEerOMepHBIX CheMOK.

~ JI. K. Bepununna [26] nposena

HecJeloBaHAA  OAHOPOAHOCTH

~ JaHHBIX 70 gafacaM BOABI B CHere, noJy4yeHHbIX 10 H nocJie¢ BHeApe-

Wns Ha ceTn HoBofi MetoaHkH. Okasaloch, UTO B CEBEPHBIX paioHax
OHOPOAHOCTL AAHHBIX 7O 3anacaM BOJIB B CHere B CBASH C BHEAPCS
gHeM HOBOI MeTOAMKH He napymmiaack, Jas 10MKHBEIX paiionos *ETC
'BepunnHa peKoMeHjyeT BBOJHTH MONPABKH B H3MepeHH: 3aTPOL=
Able roikl 145 coXpaHeHHs OAHOPOAHOCTH PALOB.

B nocheanue roabl Gbijai ApoBefenbl  OGWIHPHBIE  HCCJAELOBAHHA
| ¢ uedbio paspaGoTKn MeTofa OUEHKH 3anacoB BOAB B CHEre, OCHO-
| BAHHOTO Ha M3MepeHHH ocjabieHnsi CHEXKHBIM MOKPOROM H BOJLOI,
a"'-'mnep}:-:ameﬁcﬂ B MOBEPXHOCTHOM CJI0€ NOUBH, eCTECTBEHHOrO ramma-
]

ey

H

1r|._- |;|,!l|.

panyuenns 3eman  [Dl, 126]. Anaju3 noJydyeHHHX pesyiabLTaToB

.f.nnuaaa.n. 41O cAyYaiiiple PACXOMACHHS MEMAY OAHOBPEMEHHBLIMH Cd-

 MOJETHBIMH TaMMa-CheMKAMH CHEHKHOrO IOKPOBA M Ha3EMHLIMH KOHT-

~ pPOJIbHLIMH CHErOChEMKaMIil XapakTepH3yIOTCs cpeanelt KBaaparHye-

. pkoft norpewnocreio 8—12 mMm. € yueToM cpeineil KBaapaTHUECKON

| [OTPELIHOCTH CaMHX KOHTPOJBLHBIX CHErOCHEMOK (6—7 mMm) cpefusd

| KBajpaTHYeCcKas TOrPEUIHOCTh OJAHOKPATHHIX CAMOJETHRIX CHEroche-

~ MoK cocTaBnt 9—14 MM.

OCHOBHBIMH TIPHYHHAMH pacXOKAeHHH MOAYYEHHBIX JaHHBIX B
JA0TCA:

, a) pesyabTaThl CaMOJIETHBIX HaMepeHnit  oTpamkaloT H3MEHEHHE

| saaroszanaca B BepXHeM cJoe MOYBbl B MEPHOL OT AAThl CHLEMKH Ha-

.\ yaJ bBHOTO YPOBHA TaMma-noJs (ocens) 10 Aath COGCTBEHHO CHEro-

~ CHEMOK (3uma). ITo H3IMEHEHHe NMPOHCXOAHT TaBHLIM oGpasoMm 3a

. cyeT €X0jla BPEMEHHOro CHEXHOro NMOKpoBa B MEPHOL €0 yCTaHOB-
JIEHHA W OTTenenei,;

6) camoJjeTHas ramMma-cheMKa M0° CpaBHEHHIO ¢ Ha3eMHBIMH H3-
MepennaMy Gojee TMOJHO YUHTHBAET 3anachl BOLB B ciere npu 00Jib-
Wofl HEPABHOMEPHOCTH €ro 3ajeranii, a TaKHKe sanacbl BOABI B Jie-
JAHOH KOpKe H CKOMJeHHA tanofi B 3amepsliedl BoAbl B MOHMHEHHBIX
‘thopmax peaseda H B cJ0e TNOBEPXHOCTHOLO 3ajleprKanis;

B) pasuas CTemedb y4era NMpH HA3EMHBIX H caMOJIeTHBRIX CheMKAX

B cTenHblx pafloHax 3amacos BOJAB B CHETE B faJkax H oBparax.
OnuuM 13 5hQeRTHBHBIX NyTeil  HCKIOUEeHHs cHCTEMAaTHUECKHX
norpemHocTeil onpejiesents BJaaro3anacos B CHEE NpH CaMOJETHBIX
cHerochbeMKax, Mo MHEHHIO YYAaCTHHKOB 3KCNepHMEHTOR 51, "126];
~ gRasieTcds MPOH3BOACTBO  JAOMOJHHTENbHBIX H3MEpEeHHil  BJAAKHOCTH
Mous § Baarosanaca B cJ0e NOBEPXHOCTHOrO 3ajlepiKanisil B MOMEHT
perncTpalui HauaJbHbIX ypoBHeit raMma-nojis H NpH CHETOChHEMKAX.
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CaMoneTHble raMMa-CbeMKH CHEIKHOro MOKpoBa B HacTofAllee
BpesMs Bce Oofiee WHPOKO MPHMEHSIOTCH B pafloHax ¢ VCTONMHBBIM
CHEMHBIM MOKPOBOM H HCIOJBL3YIOTCA NMPH BHIYCKE NPOFHO30B M0J0-
BOALA, Bueapenue e AHCTAHIHOHHOrO CAMOJETHOrO raMMa-Meroja
OUEHKH 3a14COB BO/JBl B CHEXKHOM MOKPOBE B MPAakTHKY BoAHOGAIaH-
COBBIX HCC/JAEIOBAHMII NMOKa BCTPEYAET H3BECTHBLIE TPYAHOCTH BBHALY
TOrO, 4T0 CheMKH NMPOH3BOAATCH JIHIIL B MEPHOA MAKCHMAJBHBIX CHe-
ro3anacos.

[lorpewnocts onpenenenns cpeannx no GaccefiHy sHauenufi aama-
COB BOJALI B CHere mo JAaHHbBIM Ha3eMHbX HaGmomeHui! 3aBHCHT OT:

l) TOYHOCTH M3MEPEHHS BHLICOTBI M NMJAOTHOCTH CHEIKHOFO MOKPOBa,
TOJIUHHB NEATHON KOPKH H ¢/J10S TaJoi# BOAB Ha MOBEPXHOCTH NOYBHI
Ha MapLipyrax;

2} MAOTHOCTH CHErOMEPHON CeTH;

3) penpesenTaTHBHOCTH BLIGPAHHBIX JAHAWADTHLLX
Ha Bopocbope;

4) Metoauku pacuera cpeiHero samaca poabl B OGacceilue,

B. II. Komapos [73] nokasaa, uro aas oO6LEKTHBHON OLEHKNH
CPe/Hero 3nauyeHusi 3anacoB BOABI B cHere B GoJbIIHX peydrlx Gac-
ceifHax HeoOXOAHMO HMEThb MJOTHOCThH CHErOMEpHOH CeTH mopsAKa
3—6 Toie. kM?* ma oany cranunio. B secHelx paiionax CHeXHBUI mo-
KpoB 3ajieraer Gosieeé paBHOMEPHO, MO3TOMY IJIOTHOCTb CTaHILHil
MOMHO NpUHHMAaTh MeHbwel (8—I10 Tole. KM? HA OHY CTaHUHIO).
HMexolst m3 STHX KPHTEpHEB, MOMKHO CYHTATH, 4TO IIOTHOCTH CHErO-
mepHoit cetn ua rteppHropud ETC Bnosane jpocratouda A4  OUeHKH
CPelHEero 3HayeHHsd 3aMacoe BOJAH B CHere,

Hanbosee noansle uecaenoBaHHusA MO OUEHKE TOUHOCTH onpejeJe-
HHA CPEAHEro sHa4YeHHsl 3aMacoB BOJALI B CHere Ha IVOMAAAX PeYHBIX
GacceitnoB memoanenst Bepunnunoit [26], Ona nenoan3osana oBuip-
Hble JaHHLle CHErOMEepPHLIX CBHEMOK, NpoBejeHHBIX Ha BojgocGopax
B pasnnunsx paftonax CCCP,

Onpenenenne norpemHocTedl pacuera 3amacoB BOAB B CHEXHOM
NOKpPOBE €0 NPOH3BOAHJOCHE C NOMOUILID CJAEAYIOUIHX METOLOB:

1) paspexcenus uucia MApIIPYTOB Ha TEPPHTOPHAX CHEFOCHEMOK:

2) HEHOPMHPOBAHHBIX CTPYKTYPHEIX BYHKUMA MOJA 3aNACOB BOLH
B CHEre,

3) KoppeasuHoHHBIX QYHKUHI MONA 9THX 3amacos.

B pesyaprare anannsa nojydyeHHBIX JaHHBIX Bepuwiunuua npuuiia
K CAeIYIOIWHM BHBOLAM:

1) Ans noneBsIX W JECHHX Y4acTKOB peunbix Gacceltnos ownGKH
pacuera 3anmacoB BOAbl B CHEre Ha IJIONLA[H, ONpPelcNeHHble YKa3an-
HEIMH METOJaMH, MPHMEPHO OAHHAKOBEI:

2) na Esponefickoit teppuropun CCCP, rae mjiotHocTs cetH
OKON0 oAHoH cranuun Ha 1000 k% naas GaccefinoB mJOLWAALIO
10000 km* u Gonee owHOKH B ONpeAEJeHHH CPEAHEr0 3HAYEHHA
4anacoB BOJAE B CHEre AAf YYacTKOB MOJA H Jieca KoJeb/ioTcd oT
2 no 7 9%,

Has cetn nynkror wabaonenuit wa Asnarckoit teppuropun CCCP
Cpeiiie KBaapaTHYecKHe OMIHGKH Onmpejde/eHHs] 3aMacOB BOJALI B CHere
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MapLUpyTOBR

Moryt Jgocturatb 20 %, a mHorga u Godee am naouwanell Menee
10 000 kM2,
Hamenenne sanacos BOJAE B CHEre XapakTepHayercs

H3MEHYHBOCTBIO BO BpPEMEHH, 0 ueM
iwaoa. 11.

GoabiIoi
CBHIETEJNLCTBYIOT JaHHHE

TaGanna 11

Kosdduunent sapnawmn C, namenennii 3anacos Boisl B CHEre B OTACALMBIX
peunnix Gaccefinax

Pern — nyukr X X1 X1 I 11 11! v v
‘Apcensenxa — ¢, SIkos- — | 1,51 [ 0,68 1,00(0,50]|1,18[0,72]| —
ACBEA
‘llya — n. Gecoren 2,641 075) 065) 0,82 0,41 10,61 0,19| 1,08
Bsitka —r. Kupos 1,25 | 0,46 | 0,46 | 0,67 | 0,28 | 5,86 | 0,12 | 3,0
Hepemman —r, Hosoye- | 1,98 | 2, 0,64 | 0,78 0,451,659 | 0,75 | —
CDEMINAHCK
“Hnectp —r. Bennepw 3,16 5,60 2,85 | 3,72 19,35 10,94 | 1,66 | —
Cepepcxnfi  Howen — - | 1,80 1,69 1,25 | 2,74 | 2,39 | 1,36 | —

VT JlucHuanck
| ‘Huropa —c. AramanoBka| 2,83 | 0,52 | 0,74 | 0,72 | 0,52 | 0,72 | 0,44 | 2,83

B paGore [102] ma npumepe orpanHuenHoro uucaa GacceiiHoB
. MPeANpHHATA MONLITKA OUEHKH MOTpeliHocTell onpefe/eHns H3MeHe-
HHH 3amacoB BOJLI B CHEre 3a HeKOTOpHe MecAubl. CYUIHOCTH MeTo-
- AHKH OlEeHKH owHOGOK 3sakJawovajach B ClelYioleM: OTAEJBHO Ha
‘Hava/10 H KOHEel KaKoro-anGo 3uMHero (BeceHHero) Mecsiua onpenens-
JIHCh 34M4aChEl BOJAE B CHere /18 Jiéca M NOJA ¢ HCnoJab3oBanueMm dop-
Myapl (7.5). 3ateM no AaHHBIM O 3anacax BOAB B CHere Ha OT/Aeb-
HEIX y4acTKax OaccefiHa METOJOM CpeJIHEero B3BeWIeHHOro pacCYHThI-
BaJIiCh CpelHHe 3HAMEHHA 3anmacoB BOAbl B cHere fAaa Boxocbopa
- B uenoM. ITo passocTn 3nauennii 9THX 3anacoB HAa KOHEN M HAYaJO0
MecAala PACCUHTHIBAJIHCh «3TaJIOHHBIE® H3MEHeHHA 3amnmacoB BOIH
B cHere jJas GaccefiHa. DTH 9TAJOHHLIE 3HAYEHHS COMOCTABJIAJMNCH
€ aHaJOTHYHBIMH JAaHHBIMH, noaydeHHeiMH B YTKC., ITo pasuHocrn
'TKESH}IHHH JdAaHHBIX DHPE,E[EJIHJ’]DEh ﬂ]]HﬁJ'IHH{EHl[ﬂE JHauYeHHe [I‘I:IJ]PH-
. 0K) omnboK paccMaTpHBaeMoro sJementa Gasamuca.

- Pesyabrarel BHINOJHEHHBEIX HCCJEJOBAaHHI MOKA3aJH, YTO OTHOCH-
. TeJbHBle 3HaueHHd OWHOOK onpefeseHHs H3IMEHEHMH 3anacoB BOJBI
B cuere B 1,0—2 pasa, a uHoraa H GoJee npesblnaT OWHOKH onpe-
JleJleHHa 0CcajlKoB.

3.4.3. HameHenne 3anacos BJAry B NOYBOrPYHTAX

30HB A3paunn

B kamawit MOMEHT BpeMeHH B TOYBE COAEPIKHTCH OnNpeieseHHoe
 KOJIHYEeCTBO BJIATH, KOTOPOE XapaKkTepH3yeT ee BJaamuHocts, Ilocaen-
. HAH (opMHPYeTCHA MO BJAHAHHEM MHOrHX (GaxKTopoB:

. a) HHQUILTPALHH B NOYBY aTMOC(EepHBIX 0CANKOB!



6) nogbema Mo KanwiaspaMm B NOYBY TPYHTOBBIX BOJ,

B) cOpOUHOHHBIX H KanuJJApPHHX sBJAeHHi, 00YyCAOBAHBAIOUIHX
BOAOYAEPHUBAIONLYI0  CNOCOGHOCTL MOUBLL  H  mepepacnpeiejieHie
BJArd B HEH;

r) HCnapeHHsi BOABLI H3 MOYBLI H AP.

HanGonee pacnpocTpaHeHHBIM METOAOM ONpelefeHus BJAAMKHOCTH
MOYBOFPYHTOB SBJAETCH TEPMOCTATHO-BECOBOH. ITOT METO/A, KaK H3-
BECTHO, OCHOBaH Ha oT6ope npod NMOYBOPYHTOB HA BJAAKHOCTL H3
creiHadbHo npoGypeHHbIX CKBaMHH H MOCAEAYIOLlEM HX B3BELIHBA-
HHH A0 H MocJe CYWKH B TepMocrare, Brlicymmupanue o0pasuos 10
OCTOSIHHOTD Beca mpoM3BoAuTess npu  Ttemmepatype 100—105°C.
Onpese/ieniasn YKa3aHHBIM cnocofOM BJIAKHOCTb MOYBB OGLIYHO Bbl-
paxaercsa B IpolleHTax oT Beca cyXxoil mouswl, [Jlas nepesofa ee
B MH/JIHMETPHl CI0S BOJAB HCMOJb3YETCs CAeAYiollee COOTHOIIEHHE:

M= ﬂ,l[}n?i.lrf[, {3?2]

rae p; — BJAAXKHOCTE mouBorpyHta, %; yi — MJIOTHOCTH MOYBOrPYHTA,
rfem®, fiy — caoft MOYBOrpyHTa, AJA KOTOPOTO ONPelesioTcA 3alachl
BJIATH, CM.

TounoeTh TEPMOCTATHO-BECOBOr0 MeTOAAa OUEHKH  BJIAXKHOCTH
noussl, Mo AauneiM nousosenos [23], xoaebaerca oxoao 1 %.

[ToMHMO TEPMOCTATHO-BECOBOrO METO[A H3BECTHBl TaKme H JApY-
FHEe MEeTOAbl CYIIKH: XHMHYeCKHe (ropaunil # XOJOLHBI CIHPTOBGHIE,
KapOHAHBIT H Ap.), CYIIKAa MOYBbLI B HHpPAKPACHOM CMEKTPE, 3JEKT-
pHUECKONH CYWIKH, NHKHOMETPHYECKHH u Ap. 3TH MeToAb noapolHO
onucans B cnenuasasioi antepatype [23, 108].

B Hacrosiee ppeMa AJA ONpefeJeHHd BJaMHOCTH Bee OoJjee LIH-
POKO NPHMEHSIOTCH TEH3HOMETPHUECKHUI, SJEKTPHYECKHH H pagHoaK-
THBHEIE METOAb, MO3BOJAIOUINE MPOH3BOJAHTL H3IMepeHHs Henocpel-
CTBEHHO B noJe, He npuberas K cywke obpasuos. HaunGoabwee pac-
npocTpanente noayunan ueiitponusie saaromepst HHB-1 n HHB-2.
[Mpunuun geiicteus 3THX NpHGOPOB OCHOBaH Ha 00JYHEHHH MOYBLI
GHICTPLIMH HEHTPOHAMH H NpeBpalleHns HX B pesyJbTate B3aHMOAeH-
CTBHA € 3JE€MEHTAMH TMOYBH B MelJIeHHBIe (TenaoBble) HeHTPOHbI,

3payenne BAAKHOCTH TOUBLL onpeiessiercs No KaanbGpoBoYHOMY
rpaUKy 3aBHCHMOCTH CKOPOCTH CHETa TemiIoBHIX (HJAH HAATENJO0BHIX
HefiTporoB) ot o6beMHoil BaaxHoeTH nmoussl. ITo panseim B. B. Po-
roukoro [107], TouHOCTb OMpeAefeHHs BJAMKHOCTH BO BCEH  TOJILILE
30HBI A9pALHH HEATPOHUBIMI Biaromepamu cocrasaser 2 %, 4ro oT-
KPLIBAGT 3HAYHTENbHBIC MEPCNeKTHBH HX MPAKTHYECKOro MPHMEHEHHH.

OuenKy 3anacoB BJArH NMpH  BOAHOOAJAHCOBBIX HCCJHEA0BAHMAX
peKoMeHAYeTes NMPOH3BOAHTL BO BCeil TOJIE MOYBOrPYHTOB A0 YPOBHA
FPYHTOBHIX BOJA, a B cjaydae raybokoro ero 3ajieraiis —B TOJULE
MOYBOFPYHTOB MOLIHOCTbIO He Menee 4 M. Heyuer samacop BiariBo
BCEfl TOJILE MOYBOFPYHTOB 30HBI aIPALUMH MOMKET NPHBOMAHTL, 0CO-
GeHHO B MepexojHble MepHojbl, K GOJBLIHM 3HAYEHHAM HEBAIOK BOIL-
Horo GanaHca peunbix Oaccefinon. Ojuako H3-3a TPYAHOCTEH Onpe-
neNeHHs JaHHOrO 3JeMEHTA TEepMOCTATHO-BECOBBIM METOMAOM 3anachl
BJAr B MOYBOrpyHTax GacceiiHa 4acro OLEHHBAIOTCH B €ro BEPXHEM
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JI0JYTOPAMETPOBOM, METPOBOM H JAaike MnoJyMmerpoBoM cJjoax [93].
370, KOHEYHO, He HCKJAuaeT HeoOXOAHMOCTH PacCMOTPEHHA MNpH jge-

TAJLHEIX HCCTeLOoBaHHAX JAHHaMHKH BJaarosanmacong novysbkl BO BCel
- TOJLE JOHLI E.EIFEIL'LHH.
- Ilns OueHKH 3amacop BJary B BEpXHEM METPOoBOM CJoeé No4YBH

B peunom Gaccefine oOMYHO HCNOJBL3YIOTCH PE3YILTATEL HX H3MEPCHHS
Ha arpoMeTeopoJiorHyeckKHx H BOAHOOAJAHCOBHIX CTAHUHAX, PACMONO-
JKeHHBIX Ha BofocOope, a uHorda u BOGauau ero. [Ipn nanmumn pau-
HBIX JIeKa HBIX H3AMEPeHuil BJAAMHOCTH NMOUBH cpejHee ee sHavenne M
- 3a MecsuHbI HHTEpBaJ BpeMeHH B NMyHKTe HAOJIOIeHHsA onpelesercH
MO BhIpAXEeHHIO

M= (M, 4+ My + My + M,)/4,

roe M;, My, M;— 3spaueHHs BJ4arH COOTBETCTBeHHO Ha Havado I, 2
H 3-fi nexan, M, —3HaueHns 3anmaca BAarH Ha Kowell 3-0  JAeKajbl
(Ha HauaJo chaeaylollero Mecsua).

[Tpu oTcyTCTBHH AaHHBIX JeKaAHBIX HAGAIOAEHHA 3a BJAXKHOCTHIO
' MouBLl cpejiHee 3HauenHe M 3a MeCAYHBI HHTEpBaJ BpPeMeHH olpe-
AeNSeTcs MEeToloM CpeiHero apH()MeTHYeCKOTo MO JaHHBIM 3HAYEHHH
. BJAXXHOCTH MNMOYBBL HA HavaJio H KOHEll pacyeTHOro HHTepBaJa.

B 3sumuHe Mecsilbl 3anackl BJaary B MouBe, 3a HCKMIOYEHHEM IO-
CTOAHHBIX BOAHOGANAHCOBHIX VHMACTKOB, Ha ArpoMeTeOpPOJIOrHYecKHX
CcTaHUHAX He HaMepsioTca. B 310 Bpemsa 3amachl BJArH B NMOYBE oOlle-
HHBAIOTCH TI0 HMHTEPHNOJASLHH OT KOHEUYHBIX OCEHHHX 3HAvYeHHHd 10 aHa-
qeHHil, H3MEpPeHHEIX Ha Hauano BeceHHero cHerotasHufa, CoBeplIEHHO
OQUEBH/HO, YTO ¢ MOMOLIBIO HHTEPNOJALUHH MOryT OBTh NOJAYYEHB
JAHLIL BeckMa NpHOJHIKEHHble 3HA4YeHHH 3anacos BJAATH B NOYBE.

HameHenHe sanacos BJArH B BepXHeEM METPOBOM C¢J0¢ NMOYBOTPYH-
TOB 34 pacueTHHI! HHTEpPBaJ BpeMeHH AJA KakAoro ydyacTka arpo-
- MeTCTAHUHH onpejensgercs no gopmyne

ﬁM = M“ ST M“.

(3.73)

(3.74)

Cpeanee aasa GacceflHa 3nauyeHHe 3anacoB BJA4rdH B MOYBE H HX
HaMeHeHHil OUEHHBAGTCA METOAOM CpeAHero B3BelleHHOro: B3BeLIHBA-
" HHe NpoH3BOAHTCH MO THNAM MOYB.

- C nomowmsio dopmya (3.73) u (3.74) ouenupaiorcs cpeliHHe 10
‘Gacceilny 3HauyeHHs 3amacoB BJIATH B TMOYBE H HX H3MEHEHHA KaKINpH
HaJHYHH JaHHBIX HaOJIOJeHHH, TAK H NPH HX 3HAYEHHAX, pacCUHTAH-
' HBIX B COOTBETCTBHH € NpHeMaMH, OMHCAHHBIMH HHIKe,

- Jlna pacyera aamacOoB Bjaarn B OacceifiHe Ha KOHell pacuyeTHoro
- neprnoaa M. M. Bynsiko [21] BnepBHle npeANoKHA MeTOL COBMECT-
HOTO pelIeHHsi YPAaBHeHHH BOAHOTO M TemaoBoro GajaHcoB. Ykasa-
HBIl MeToJ pacyera 3anacoB Bjard B nouBorpystax bacceiina omu-
can B raase l.

: MeTon CcOBMECTHOro pelleHHd YPaBHEHHA BOAHOTO H  TEMJAOBOTO
‘GanancoB AJ15 pacuera 3amacoB BJard B MOYBE NMpH OTCYTCTBHH JaH-
Hbix HaGaoneHHit 3a ee BJAMHOCTBIO AJA PeyHbIX OaccefiHOB HCNMOJb-
Ban B. I'. Anapesnos [3], a ana cenbcKoxossficTBEHHEIX —noJied
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C. W, Xapuenko [130]. AuapesHOBEIM NPeA/IOKEHD HECKOAbKO hop-
MyJl IR onpejesieHHs 3anacoB BAACH B MOYBE HA HayaJo W KOHEL
pacderHoro uutepsaja. ITH (OPMYAB HMET CAeAYIOUHA BHI:

My=|1/(1 +c)][My(l —e)+P—E,—Y —AS;,—AU]; (3.75)
My=M,+ P — Eq—Y — AS; — AU; [3.?5]

My =[1/(1 + €,)] [Mic(l +¢,) — P+ Ex+Y —AS, +AUL;  (3.77)
My=M,— P+ Eq+4Y 4 AS, + AU. (3.78)

B Buipamennax (3.75)—(3.78) npunatre obosuauenua: My, M, —
MPOAYKTHBHAN BJAAMKHOCTh MOYBLI COOTBETCTBEHHO HA HAYaJ0o H KOHEel
pacuerHoro umrepsana; P —ocajkH Ha NOBepXHOCTE Bogocbopa;
En —4acth ocajkoB, MepexBadeHHBIX PACTHTEJLHEIM MOKPOBOM, HC-
napupuIascda ¢ ero moBepxHoctH; Y — ctok; ASy— cyMMa HaMeHeHHil
3anacoB BOABl B eMKOCTAX MOBEPXHOCTHOH 30HBI OGaccefiHa: osepax,
BOAOXPAaHHJAHUIAX, PYC/AOBO# CeTH, nMpyaax, cHere H ' T. X.; AU — name-
HeHHe 3a11acoB MOA3EMHBIX BOJ H 3amacoB BOAH B 6osorax; ¢,=(Ej—
—Ey) [2My — napamerp, onpejensieMblft aas Bcero Gacceftna; Ep—
HenapsaeMocTh, My — NpoJAYKTHBHAA HAHMEHBLIIAS BJAArOeMKOCTh.

Gopmyna (3.75) jaeficrBuTeanna npu (My 4 M) << 2M;. [lpu
(My+My) =2M; 3anacel Baarm B KOHIE PACYETHOTO NepHoaa cJe-
aAyer ouenHsath no Qopmynae (3.76). Ilpun ussectHom sHawenun M
H HenapecTHoM My 3anac BaarH Ha HauaJ0 MHTEPBAJA ONpefe/AeTCHA
no c¢opmyne (3.77) npu (Mg+My) <2M;. Tlpun (My+ M) 2M;
3HAYEHHE 3amMACOB BJATH B MOYBOTPYHTAX HA HauyaJo WHTepBaJja pac-
cynTeiBaercs no dopmyae (3.78). Ilocneanuit cayuaft wabaiogaercs
yalle BCero B MepBblfi Mecsil, NOJOBOAbLA, AJH KoToporo My Moxer
ObiTh mpuuATo pasubiM My, a M, onpegenedo no dopmyae (3.78).

Pacyernas cxema AHApesHOBa oTJHYaercs or cXeMbl Byawiko
Goabwell geranusauuell yuHTHIBAeMbIX KOMMOHEHTOB BoAHoro Ga-
Janca. B ykasawnom oTHOWEHHH ona OoJee npucnocoGiaena Aaa pac-
YeTa 3anacos BJArCH B MOYBe 3a KOPOTKHE HHTEpPBAJbLl BPeMEHH OT-
AeJIbHBIX JeT.

Bosee Touno zanacel Brarn B MOMBOTPYHTAX Ha KOHEL pacyeTHoro
HHTEpBasa Moryt ObITh OLEHEHB HA OCHOBaHHH COBMECTHOrO pelle-
HHA YpaBHeHuA BoaHoro GanaHca 30HLL aspaluiu

M Mook plde Bt f Sy B (3.79)
H (hoOpMYyIB MO OLUEHKE HCNAPEHHA H3 30HLI A3palii

Ey=(Eq— Ep) (M, + M)/(2My), (3.80)
rie M, — H3MepeHHBIE 3anackl BJard B 30He a3palHi Ha HAYAJ0

pacueTHoro HHTepBaJia; Y, — NOYBEHHO-FPYHTOBBI CTOK, onpegense-
MBIl pacusexHennem ruaporpada no merony Bopounkosa;, Ei, Er—
HCnapeHHe BJAATH COOTBETCTBEHHO H3 30HBI aspauwin M C
FPYHTOBBIX BOJL B 30HY aspanuu; i, j— o0beMbl HHOHIBTPAUHOHHBIX
BOJI, NMOCTYnawlilHe COOTBETCTBEHHO B 30HY aspauid H B BOAOHOCHLIE
CJOH, JIpeHHpyeMbie pexoi.

02

Jepkamaa .

3uavenne My npu 3TOM ONpeAeNAeTCA N0 BHPAHEHHIO

Mll [Qﬂff— {EI.'I-"EHH +2Mf{f+5r L F-‘I.I-'
2M¢ + Eg — Eq X

M, = (3.81)

3nauenun sgemedtos Ep u j Moryr OwITh onpefefeHsl MeTOZaMH
C. ®. Asepeanosa [l], A. B. Jle6enesa [30], B. E. Boaorpeukoro
[30], mubo ¢ wucnoab3OBAHHEM MeTOZA HTepaunfi, ONHCAHHOrO
B riaase 8.

3.4.4, HameneHHe 3anacoB NOA3EeMHBIX BOJ

Hsmenenne sanacos noiseMHblx Bod AS; B peunnix Gacceiinax sa
KOPOTKHE HHTepBaJbl BpeMeHH ONpeleqAercs Mo AaHHeIM Habmaone-
HHA 3a KoJeGaHHAMH HX YPOBHeH B CKBa)KHHAX W 3HAYEHHAM KO-
* ¢punnenrta v. [lpn noHH:KeHHH YPOBHAl MOA3EMHBIX BOL MapaMmerp v
. XapaxkTepHayer 3naveHHe KosddHUHEHTA BOAOOTAAMK Vi, 4 NPH NMOADL-
€Me — HeOCTATOK HACHINEHHA MOYBOIPYHTOB Hal KamHAJApPHON 30-
HOH va.
Onexky naMeneHHHl 3apacoB MOA3EMHLIX BOA HeoOXOAHMMO MPOH3-
' BOJHTL pasfaeNbHO ANA NMEepHOJAoB NMOABEMA H cnaga yposua. s
npaGanzennoli  OUeHKH  paccMaTpHBaesMoro sJjementa Ganamdca
MOMHO HCMOAb30BATL JAHHBIE MO HEZOCTATKAM HACBIULEHHA MPH YCI0-
BHH PABEHCTBA MX 3HAYEHHHA KO3(QOUUHEHTY BOXOOTIAYH,

Hamenenne 3amacoB MOZ3eMHLIX BOA AAS  (-TOTD  OAHOPOAHOrO
" yuacTka peunoro GacceiiHa pacCUHTHIBAETCH MO YPaBHEHHEO

ASp=—v A}, (3.82)

‘riae AH;— nsMeHneHHe cpefHEro Ha Y4YacTKe YpPOBHA MOASEMHBIX BOM,
"DHPE,H,EJIHEMGE Mo A3HOCTH ero 3HAYCHHR HA KOHEH H Ha4YaJao I}HE-
. 4eTHOrO MepHoia. 3HaueHHe rAyOHHBI 3a/eraHHA cpellero ypoBHH
NMOMA3EMHBIX BOJ HAa YHacTKe PpAacCUHTBIBAETCH METOAOM CpeaHero
apHpMEeTHYECKOTO HJH METOAOM MeHaH.

_ Henocrarox maceilllenns vy onpefefissercd Mo pasHOCTH 3HAYEHHI
MOJHON BJAArOEMKOCTH W €CTECTBEHHOM BJAMKHOCTH MOpPoa B 30HE
Koaebanus yposHell nomsemubix poa [92]. Kosdduunenr poroornaun

" NMoJHol M HanMeHbLIefi BAarceMKocTell; O NMecuaHelX MOpoJ BMECTO
HaHMeHblIel HCMOAL3YIOT 3HAUCHHE MAKCHMAJLHOH MOJEKYJApHOH
BJATOEMKOCTH. 3HAYEHHA MapaMerpoB v, H ve IJa BoaocGopoB onpe-
JlesifloTes  ONBITHBIM - myTeM no oOpasiaM Mopoj Mo AaHHbiM Habuiio-
JAEHHIT 38 HX BJIAXKHOCTBIO HAX BOJAOHOCHBIM CJIOEM.

. Tlpn cnoncrom sanerannu mopol B 3o0He koJdebanuii YpoBHEH noj-
CAeMHBIX BOJ aHaveHHe v, onpeleNdaeTcd Mo BhIpaXKeHHO

.
n

1
Vi =T'&_¢;| vi di,

(3.83)

Tie v; — Ko3(pPHUHEHT BOAOOTAAYH OTAENLHBIX CJ0EB TFOPHBIX MOpol
Tonmuuofi dy; Ah—mnaMeHeHne YPOBHA BOJEL, COOTBETCTBYIOLLEE

93
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n
TOJILHHE TOpPOMA, paBHOM Z d;. Jlna peunoro GacceiiHa H3MEHEHHS
=]

3anacoB NOJA3EMHBIX BOJ PacCUUTHIBAOTCA crnocoGoM CcpejiHero B3se-
WEHHOTrO € Y4eToM AOJH NJaowajieid oTAejqbHbBIX YHacTKOB B 0O0LLeH
njowann Gacceidna. [Mlna yeroliunBoro memedHoro mnepHoja H3ame-
HEHHE 3anacoB NOA3EMHBIX BOJ, a TaKKe cpejHee 3HaueHue Kospipw-
IHEHTa BOAOOTAAYH MOMET ObITH ONpEjeseHo Mo SMNUPHUECcKol 3aBH-
CHMOCTH PacxoJ0B BOJAL B peKe OT YPOBHell nojseMubx Boja B Oac-
celine [3, 77].

[Tpn ManoMm 3HayeHHH HCNApeHHs ¢

3epKajla TPYHTOBHIX BOJ

(Er << Y;) cpeanee snaueHHe napaMerpa BofooTAaud v, aaa  Gac-
celiHa Moxer ObITL paccudTaHo no Qopmyae
vy = AQAH, (3.84)

rae AQ — HaMeHeHHe pacxojla BoJbl B 3aMBIKAIOIEM CTBOPE pPeKH,
00yCJA0BACHHO® H3MCHEHHEM YPOBHSA NMOA3EMHBIX BO/.

OObuHO THAPOTEOJOTHYECKHX CKBAXKHH Aas HaGJIOJeHHH 3a Ko-
JebanHeM ypobHell moAseMHHIX BOA Hedoctratouno. Ilpm manom umncae
CKBAMHH JJd OlLIEHKH paccMaTpHBaeMmMoro 3JjeMeHTa GajaHca MOMKHO
HCNMOJABL30BATL HabJIOJEHHs 33 YPOBHEM MNOA3eMHEIX BOJ B OOBIYHBIX
OHTOBBIX KoJdojuax. It nabalogenus ueaecoobpasHo NPOBOAHTD
B YTPeHHee BpeMs. |

[Tpu orcyTeTBHH AanHBIX O KO3((HUHEHTAX BOMOOTAAYH TOPHBIX
nopoj NpH pacueTe BOAHBIX OanaHcos peunsix GacceliHoB, corjacHo

eToAHyeckumM ykasauuam [92], ncnoawsyior nx npuGaMMKeHHbIE 3HA-
yeuus, pexkomensyemele O, H. Kpecropeknm un H, H. Kanoropoi
[77]. Oasn oraenbHBX rOpHLIX nOpoj cpeinne anaueHns kosdduunen-
TOB BOAOOTAAa4yd NpHBeleHB B MexjayHapoanom pyxopoictse [93].

Hna oraensHblx cknoHoB BoaocGopa M. B, Boanpuyn [32] pe-
KOMeHAyeT npH pacuetax Koa(duuHeHTa BOAOOTAAYH TIPHHHMATD
€ro paBHBIM HEJOCTATKY HACLIUIEHHA, OLCHEHHOMY N0 JaHHBIM 00
ocajakax (BojoOTmave H3 CcHera) H KoaeGaHuAX YPOBHSA TPYHTO-
BEIX BOJ,

B nepuog raybGokoro saJjierans TPYHTOBEIX BOJ MPH OTCYTCTBHH
HX TIOMOJIHEHHS W HCMapeHus H3MEeHeHHe 3arnacoB MoJA3eMHBIX BOA HA
BoAocGope oleHHBaeTCA MO COOTHOLEHHIO

—AS, =Y. (3.85)

dna 3aMKHYTHX peuyHHX GaccefiHOB H3MEHeHHe 3anacoB TPYHTO-
BHIX BOJ B peuHoM Oacceiine AS; onpepensiercs cjaepyomuMu aJje-
MEHTAMHM: HCOAPEHHEM ¢ MNOBEPXHOCTH TPYHTOBHX Hoia Ey, CTOKOM
rpyHToBeiX Boj Yy, HHQHABTPAUHOHHLIM  NHTAHHEM TIPYHTOBBIX
BOJ |,

Boawhuynom [32] paspabGorankl MeTOAHKH pacuera YKa3aHHLIX
3JeMeHToB. B uyacTHOCTH, OJ5 OLUEHKH HCMAapeHHsi ¢ 3epkaja rpyH-
ToBHX BOA Ep mM mcnoabsosana dopmyna C, @, AseppanoBa (oM.
raasy 3). Auapestor [3, 7] ans 3aMKHYTHX peunkix GaccefHOB npei-
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JIOMKHJ OTpefeifaTh pesyabTHpYlollee 3Ha4YeHHe BoJooOMeHa 30HHI
19palHi ¢ rpyHToBEIMI Bojdamu (j — Er) B Buje

J— E. =Y.+ AS;. (3.86)
CpeaHee KBajapaTHYECKOE OTKJIOHEHHE 3HAYEHHH H3IMeHeHMHA 3a-
[lacOB MOJA3eMHBIX BOJA B OaccefiHe 3a KOPOTKHE HHTEpBaJLl BpeMeHH
OOBIYHO NpEBBIIAET CcpejiHee 3HAYEHHE pacCMaTpHBAEMOro 3JeMeHTa
Gananca [16]. 9To 0OCTOATENLCTBO YKasblBaer Ha OOAbUIYIO €ro Ha-
MEHYHBOCTH BO BpeMeHH H Mo nJjomaan. 3nayeHne HIMeHeHHil sana-
COB TPYHTOBEIX BoJ B pednHom Oacceiine BeaeicTBHe uX  O0JbUIHX
‘goseDaHMil, a TakmKe H3-3a MAJOro 4YHcJAa NYHKTOB HaGJ0AeHHii 3a
KOPOTKHE HHTepBa/jbl BPEeMEHH OTAE/NBHEIX JIET ONpeaejqfaeTca co 3Hd-
ypTeabHBIMH norpemwHoctaMH. i rojoBoro  HHTEpBada  BpeMeHH
‘paccMmatpuBaembiil 3jeMenT Gananca oObIUHO He mpesbimaer 5 Y%
CYMMBEI OCaJKOB, MMOTOMY MOrPELIHOCTL €ro ONpeiesieHns Hecylle-
| CTBEHHO cKasblBaeTcd Ha oOuLell MOrpelwHocTy pacuera BojHoro Ga-
‘JlaHca.

B Gacceiinax, rie sHauHTeJqbHOE pacnpocTpaHenne nmewTt 6Golora,
peolxoANMo OLEHHBATL H3MeHeHHe 3anacos BoAwl B Oojortax. Ilpu
"HAAMUMH LaHHBIX HAOJIOfeHHil 3a YPOBHEM BOJABI H3MEHEHHE 3amnacoB
BOAb B 60JOTAX 3a pacueTHBIl HHTEpPBaJ BpeMeHH Onpeaesaerca no
COOTHOLIEHHIO

' ASg= —10p, AH,, (3.87)
e | — Kos(hdUUHEHT BOJAOOTAAYH TOJULH NOYBOTPYHTOB, B KOTOPOH
‘84 pacueTHLIl MHTEPBaJ MPOHIOWLIO H3MCHEHHE YPOBHA OOJOTHLIX
Bog AH. .

. Cornacuo K. E. Mpanosy [60], B. B. Pomanosy [108] u apyrum
HecdenoBaTenaM, aHaueHHe xkosdduuHeHTa BOACOTAAYH CYUIECTBEHHO
HaMmensietcs no rayGuue. ITo obbACHAETCA CHEUH(pHYECKHMH BOMLHO-
 (H3HMeCKHMH CBOMCTBAMH MOYBOTPYHTOB M PE3KHM  YMCHBIIEHHEM
koadduuuenta BogooTAaun Topda no Mepe yaaleHHs OT NOBEPXHO-
ern Gonota. HauGosabiue sHavedusa Ko3pduuHenToB BOAOOTAAYN
‘Topdsnoro caoa 6onoT HabAIOAAIOTCA B BEPXHEM €J0€ TOPGHSHOH 3a-
L JIEXNCH, TAK HA3BIBAEMOM O4CCe,

" B npenenax peunoro GacceffHa Moryt HaxoiuThes Gojora pas-
JIHYHOTO THNA: BepxoBble, nepexoiuule W HusHuuble, Mamenenne 3a-
Macop BOAK B G0JOTAX B TOM Cjyyae paccUHTHIBACTCH METO[OM cpelt-
" HEro B3aBelIeHHOro no BLIpAXKeHHIO

I'-'!"'Sﬁ e -"'ESGMFL ‘]‘ -"-"'I-S:s!fu + ﬂ‘-Sﬁafﬁf

‘rie ASg, ASge, ASsy — CpeflHHe H3MeHeHHA 3anacoB BOAW B GonoTax
COOTBETCTBEHHO BEpPXOBOT0, MEPEXOAHOr0 W HH3HHHOrO THMOB, Onpe-
neasembie no dopMyae (3.87); fi, fa [s—nmaomani, sanuMaemble
VKasauusMi THnaMi GosoT B AOJASX OT Beel nuomann sojocbopa.

~ Jlas oneHks H3MeHennit 3anacoB Bojbl B 60j0Tax MOryT OBIThL HC-
NOAb30BAHL MPEJBAPHTELHO NOCTPOEHIbIE rpadikH 3aBHCHMOCTH STHX
‘HaMeHeHHi, oTHeCeHHBx K muowaan Gaccefina, or KoJeGaHuil ypoBHs

05

(3.88)



GonoTHmXx Boa [77]. [Tlpm HeaoctaTouHocTH JAaHuBIX HabJwoAeHN
B pAjle cayuaeB Moryr OHTh HCNOJb30BaHLl MpeiBapHTE]bHO [MOCT-
poeHHLIe MO HMEBLIHMCA B NPOWJIOM AaHHBIM rpadHkH CBA3H COOT-
BETCTBEHHBIX YPOBHEl BOAB B OJHOTHNHBIX HJH PasHOTHOHBYX GoJo-
TAX H THNOBLIE 3HAYMEHHA MNOCJAOMHBIX KO3(GHUHEHTOB BOLOOTIAYN
topdanoh sanexn [77].

Ias paiiona Cepepo-3anaga ETC aas npuGaHiKeHHON  OUEHKH
H3MeHeHHl 3anacoB BOJAB B GoJjoTax Moryt GHTh HCHOJb30OBAHBI 3a-
BHCHMOCTH Ko3({HUHEHTOB BOLOOTAAYH H 3aMacoB BOJAL B BEpPXUBHIX
H HH3HHHEX 6oJ0oTax OT YpPOBHA BOAH B HHX, Ony0JHKOBAHHLIC
0. H. Kpecrosckum, H. . Kanorosoft u A. A. Kanotosuim [77]. [Tpu
HaJHYHH gaHHblX HaOgaofeHHil 3a konebannaMH ypoBHell Boab B 6o-
Jorax owpbKH B pacyerax paccMarpHBaeMoro sJeMeHTa BOIHOrO
Ganauca, no gaHueM [77], cocraBasior okoqao 10 % anavenus Hame-
Henus samacop GoJotHeix Bod. [lpn HemocraTouHocTH ganubix Habnio-
neHHii 3Hauenue ownbok Bospactraer go 15—209%. Ilpu orcyrcrBuH
AanHux HabGuawoaeHuf ownbKa B HeyyeTe AaHHOro 3JjeMenrta GananHca
npu 3abonouenHoctH Oaccefina go 40 % momer poctHrate npenenb-
Horo anavenus 20—25 mu. PeayiabTaThl BHINOJHEHHBIX HCCJENOBAHHHA
No COCTaBJAeHHIO BOAHBIX GaJaHCOB MOKa3bIBAIOT, 4TO YYHTHIBATL H3-
MeHeHHsi 3anacoB Boibl B Oojorax nenecoofpasno gas Tex Gaccefi-
HOB, AJf KOTOPHX nJowais BojocGopa, 3aHATAA 3THM  SJEMEHTOM
Janiuiadgra, cocraBaser He MeHee D Y% Bcefl maomanm BogocGopa.
IIpn Menbweil naowanu, sanuMaeMofi Gonoramu B Oaccefine, HaMe-
HeHHe 3amacoB BOAH B HHX CJEAYVeT VUHTHBATb COBMECTHO ¢ H3Meie-
HHeM 3amacoB PYHTOBBLIX BO.

Hapsaay ¢ paccMOTpeHHBIMH 3JeMeHTaMH ofliee MIMeHeHHe 3ana-
COB BOAM B peuHbXx GacceflHax BKIOYaer B cels Tak HasbBaeMble
TpyAHOONpeaeasieMble nepexoisfiiue sanackl BoAbl, OHH COCTOAT N3
H3MEHCHHN 3amacoB BOALIL, COCPENOTOYMEHHEIX B MHKPONOHHMEHHAX
Gaccefina, B pacTuTe/lbHOM NOKpOBe, 3ajepMaHHbIX HA PACTHTEIBHOM
NOKPOBE OCAAKOB, B TOJIUIE 30HLI aspalny, PAacnoNOXKEHHOH HHIKe
BEPXHEr0 METPOBOro CJOS 10 3epKaJja TPYHTOBHX BOI, B rpyHTax
BOJOYNOPOB BOAOHOCHBIX CJOEB,

CyMMmapHoe 3HaueHHe MepeXxofsiliiX 3anacoB BJarH MoKeT OuITh
OnpeleNeHo pacdeTHRIM MyTeM 1o PasHOCTH OCAaAKOB H CYMMBI BCex
OCTalbHEIX 37eMeHTOB Gananca.

l'nasa 4

BOOHBIE BAJTAHCbl PABHHHHBIX PEYHBIX
BACCEAHOB CCCP

Meron BoaHoro 6Gananca Kak MeTOL HayuHOro HCCAeAOBaHHUA
C JTaBHHX mop NpHMEHHAETCH B THAPOJIOTHH. PassuTHe »sTOr0 BHAA
HCCJEeI0BaAHNI CONpOBOMAAJ0CE pa3paboTkoli U COBEpINEHCTBOBAHHEM
MEeTOJI0B OILEeHKH OTIAeNbHBEIX 3JeMeHTOB Boanoro Gananca (ocaikw,
CTOK, Hcnapenue) u Bcero Gananca B nenom, B npomiom obGoGuienne
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30, HOOANAHCOBHIX HECJ]EILGHEIIHﬂ BBIMOJAHANOCH HAa YPOBHE TpPEXYJIEH:
joro ypaesenus (1.2). Takoe oGobluieHne B H3BecTHON Mepe Gbijio
BRIHYKAECHHEIM, NOCKOILKY /MAaHHbIE HEMOCPeACcTBEHHHX nabJoieHni
r MHOTHMH zJIeMeHTaMH Ganauca OTCYTCTBOBAJH.

- Ho nayana 60-x roloB HACcTOAULEro CTOJETHA rJaasBHelmnil ane-
MEHT — aTMochepHble OCAAKH — MPH COCTABACHHH BOJAHLIX GaNaHCOB
peunbix GaccefiHOB OUEHHBAJCH HENOCTATOYHO TOYHO H3-3a HAJHUHA
JHAUHTEILHBIX HHCTPYMEHTAJILHBIX NorpeinocTedl namepenns  (oco-

fenHo B 3UMHHA M NMepexojiHble OT 3UMH K JETY H OT Jera K 3ime
meproanl ropa). Ilostomy umeromuecs B Jaurepartype [80, 88, 122]
CHEIEHHA daKe O CpPpeIHHX MHOUOJIETHHX TOAOBBIX BOIHGLIX OasaHcax
PABHHHHLIX H FOPHBIX peuHux OaccefiHOB caelyer CUMTaThL VeTapes-
wnmn. Bonee Gain3kne K COBpeMEHHEIM NpeCTABJIEHHAM JAHHHE M0
CPEIHHM MHOIOJETHHM 3HAYEHHMAM 3SJEMEeHTOB BOJAHOIO Gananca pey-
HEIX GacceiinoB mMpHBeleHsl B paGote [29].

. B nacrosumeil riase H3naraioTes MeTOAHYECKHE OCHOBBl  OUEHKH
BOJHEIX OajlancoB paBHHHHEIX pe4yHBIX GacceffHOB 3a KOpDOTKHE W
CpeiHHit MHOroJeTHHH rofOBOA HHTEpBaJbl BPEMEHH H NPHBOAHTCS

JanHbEe 0 CTPYKTYpe BojaHoro GanaHca pana peunux OGacceilios.

4.1. METOJL COCTABJIEHHA BOAHBIX BAJAHCOB PABHHHHBIX
PEYHBIX BACCEAHOB 3A PA3JIHMHBIE HHTEPBAJIBI BPEMEHH

Ypasnennsa (1.40)—(1.41), paspaboranuse I'TH aas ncnoasso-
Bauns B ¥YIKC npu cocrapjieHHH BOAHEIX OaJaHcoB peyHuix Gaccei-
HOB 3a pa3JHYHLle HHTepBaJbl BPEMEHH, COCTABJAAIOT ocHOBY Mero-
auveckux yxaszanuit [92]. Oun sowan Ttakke B MexaynapoaHoe
pykoBoacTBo [93] m pexkoMeHAOBaHHM cTpaHaM — ydacTHHIamM Mex-
AyHApOAHOH THAPOJOrHYecKoll MpoOrpaMMBl [IJf pacyeTop BOAHBIX Oa-
JancoB peunblx OaccefinoB (pexu Iyunai, Pefin u np.). Ilomumo pox-
‘HobanancoBwX ypaBHeHnit (1.40)—(1.41), ceAsHIBAOIIHX BCE BH/E
- Box, pexoMenaaunn I'TH sralogaior:

= 1) MeToaHMKY BHYHCOEHHs cpelHHX no GaccefiHy 3sHaueHnit 3Je-
‘MeHTOB BOJAHoro GaJlaHca;

. 2) MeTOIHKY KODPEKTHPOBKH H3MEpeHHHX B NyHKTax uabawone-
- HHiIT atMocdepHEIX 0CafKoB,

- 3) renaoBoAHO0AJAHCOBYI0 METOJAHKY OLEHKH HCnapeHHs c ped-
. Horo Gacceiina;

- 4) METOAHKY ONIeHKH H3MeHEHHH 3amacoB BOJAH B OTAEALHEIX M-
S KocTAax Oaccefina (o3epax H BOJAOXPaHHANILAX, PYCJIOBOH ceTH, rnouse,
" BOJOHOCHHIX CJIOSX H T. 1.).

C menoaszoBanneMm 3THX Metoank B YIKC ouennpanoTcs BoAHBIE
» Baaanucu Gogee 100 peunmix GaccefiHoB, HAXOAAIIHXCH B pasiHYHBIX
NpPHPOAHHX YycnoBHAX. PaccMoTpHM KpaTKO Te MeTOAHKH, KOTOpHIE
HCnoab3oBanbl aBTOpaMy npu oboGlleHNH H aHaaHse BoAHBX GajaH-
~ COB peunblx GaccefiHoB.

o B xauectpe ocHoBHOro cnocofa OCpeflHEHHs 0O TEPPHTOPHH 2Je-
aue;ﬁnn BoaHoro Oanauca, naGamienHs 3a KOTOPHIMH NPOH3BONSATCH
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B OT/AeJbHBIX NyHKTax BojocGopa (ocaiku, HCMapeHHe, sanachl BJaard
B METPOBOM CJIO€ MOUBLI, CHErO3anachl), MPHHATHL JBA BAPHAHTA Me-
TOMA CpeiHero B3BELIEHHOTO:

1) ocpenHeHHE MO JaHAWapTHRIM YUacTKan;

2) BHUHCJAEHHE CpeaHero apHpMeTHYecKoro.

Ocpeanenne JCMEHTOB  BOAHOTO Oajanca B3BEUIHBAHHEM RO
napadTHEM Y4acTKaM BHIMOJHEHO € YHETOM J0JH naoutagedt sTHx
yuacTkoB B oOweil naouwain Oacceiina (nyTem onpeieseHHa BECOBLIX
koadpuunentos). Cpeanee sHadeHHe 3JCMEHTa BOAHOTO DajsaHca Ha
Kaa0M JauamadTHoM yYacTKe NMPHHATO PaBHBIM CPeLHEMY apHd-
METHUECKOMY H3 HaO/ofeHHi B OTAEJBHBIX MYHKTAaX. Cpeatee no
GaccefiHy 3HaueHHe 3JeMeHTa BOAHOrO OaJjaHca paBHO CYMMe €ro
3HAvYeHHI MO y4acTKaM, YMHOMeHHBIX HA COOTBETCTBYIOULHE BCCOBBIE
koadpuunentsl naowasy. [leppeit BapHAHT OCPeAHEHHS HCMOABIO-
BaJic MPH COCTABJEHHH BOAHBIX GajaicoB Mo YpaBHEHHIO (1.40) 3a
KaJeHaapubie W (pazoBO-0AHOPOAHBIE HHTEPBAJEL BPEMEHIH, BRIONAH
cayuai, KOria uMesach peikas Cerh NyHKTOB HaOI0/1eHIH.

Merton cpeasero apH(pMeTHYECKOro HCHOAB3OBaJCA Mnpi  onpe-
el JeMeHTOR BOAHBIX OalaHcoB HacTHBIX BOAOCOOPOB Kpym-
HBIX GacceilHoB, HA KOTOPBIX HMEETcs IycTas ceTb NYHKTOB HabJio0-
JIeHHiL,

[Mpu nannyuH BCXOJMJEHHOTO peqbeda, a TakiKe 1 FOPHBIX Hac-
reit GacceliHOB MPH OCPeAHEHHH JEMEHTOB BOAHOro OanaHca HCNOAb-
30BajHch rpaduyeckHe 3aBHCHMOCTH 3THX 3JEMEHTOB OT  BBICOTH
MECTHOCTH, MOCTPOEHHBIE € YYETOM 3KCMNO3HIHH CKJAOHOB.

MeTtoiiKka KOPPEKTHPOBKH H3MEPEHHBIX B NYHKTaX HaOJaoMeH i
ocajlkoMepaMi arMoc(epHbX OCaAKOB MNPeAyCMATPHBAET OLEHKY I10=
NpaBoK Ha HEeJoydeT HX MOL BAHAHHEM BETPOBOTO (pakTOpa, MOTEPh
WHIKOCTH Ha CMavHBaHie Beipa ocajJKoMmepa H HCMapeHHf H3 HETO
MEXJIy CPOKaMH BHIMajeHHs OCaAKOB H H3MEPEHHH. [ToapoGHo 3TOT
BoTIpoc paccmorpen B raase 3. s onpejeneris OCaAKoB Ha BOAO-
chbope HCMOJAL3OBAHBL MaTepHaJbl HabJio/lednii He Bcex cTaHUMH H
NOCTOB, 4 TeX, KOTOpLIe AOCTATOMHO XOPOLIO XapaKTepPH3YIOT BJAHAHRE
penbeha MECTHOCTH Ha KOJHYECTBO BHINAAAIOUIHX OCALKOB.

Tlns Gacceitnop maomansio go 20000 km* npu onpereneHmni cpei-
HEro CJI0§i OCAJKOB, Kak MpaBHJO, HCMNOJL30BAHL BCe OCaAKOMEPLL
Ilns Gaccefinos maomansio 20000 km* u Goaee, BRJIOYAIONIHX B cebd
qacTHBe BOZOCGOPHI, YHCAO TMYHKTOB HaGJI0feHHil NPHHAMAJIOCH HC-
X0 H3 YCJOBHA YBEJHUEHHA 3ITOro 4HCTa Ha OMHH MYyHKT HAa Kai-
aste 2000 km? nmpuHpawenns MJIOLATH.

Ilns ompeaeNeHusi HENapeHHs ¢ MOBEPXHOCTH PEUHBIX GacceliHOB
34 KOPOTKHE HHTEPBAJILI BPEMEHH TemJoro mepHola roia HCMoaAb3o:
panbl AapHee xaGmojennit Mo NMOYBEHHLIM HCMAPHTEIAM I'TH-500-100,
Gonotnpim uenaputensm TH-B-1000 u auspMerpoM, a TakmKe AaH-
Hele TenaobanaHcoBux Haba0AeH N,

MpH OTCYTCTBHH AAHHBIX HAGMIOJEHH AJs  OUCHKH  HCMAPEHHHA
HCMONb30BANE T PACUeTHBIe MEeTOAb, KOTopble Hanbojee MPHMEHHMBL
B YCJOBHAX KOHKPETHBIX PeHHbIX Gaccefinos, HanbGoaee wWHpoKO HC-
MOMB30BANCH TenaoBoAHOGaNaHCOBEIT MeToA (cM. (hopmy.y (3.48) ).

a8

" [Ipn naamuuy Ha BopocGOpe CHEKHOrO MOKPOBA HCMapeHie onpe-
gensnock no amnupuueckny dopmyaam IT. I1. Kyapmuna [83]. B ne-
oA necTporo Janamadra (Yepeiosanue cHera M OroIeHHOH TOYBHI)
3HaueHHsi HCMAPEHHA NPHPABHUBAJIHCH K HCMAapsAEeMOCTH. [Tpumepnoe

MHCAO TYHKTOB nabaiofeHnil, HCMOJB3YeMBIX A5 OUEHKH HCnapeHus,
QNpeensnoch, HCXOAA H3 CAeLyOUHX coobpaeHui:

-.I]J'IDIII.E.II.I:- Gaccelina,

R, . a0 20000 21 000—60000 61000—100000 Gonee 100000

Hieao  NYHKTOR 4—6 6—10 8—12 |0—12 nawoc oana
CTANINA HA KaM-

i3 awe 10000 km?

;}f npHpalenns mio-

w'l L& 1M

L

; Ouenka n3MeHeHuil 3amacoB BOAH B OTAeAbHEIX eMKocTAX Dac-
ceftna (osepax, BOJAOXpaHHJAHINAX, 6oJNOTaX, MOYBOTPYHTAX M T. n.}
[IpoH3BejieHa Mo PasHOCTH COOTBETCTBYIOUIHX aHaueHuil 3anacoB Ha
S HauaJo H KOHel MmecAla. METGAH‘[EEI‘EHE OCHOBEI OILIEHKH 'rl.']'ia.’!-ﬂ!-lllhm

. geMenTOB GanaHca npHBejieHbl B riase 3.

¢

L]

i

42. BOJLHBIE BAJIAHCBl PABHHHHBIX PEYHBIX BACCERHOB
3A KOPOTKME MHTEPBAJIBI BPEMEHH OTAEJbHBIX JET

P2

'R

Boauble GanaHchl peuHbly OGacceHHOB 3a Mecauynble HHTEpBAJLI
~ ppemenn cocraasauck 3a 10—I15-nernnit nepuon nabmoaennit, He-
| CMOTpsi Ha CPaBHHTEALHO KOPOTKHII MEpPHOA HX pacuera, yXe B Ha-
| crosllee BpeMsi MOMKHO NMPHATH K ONpejeJeHHbM pesy/bTaTaM TpH
‘oHeHKe 3akoHOMepHOCTell (OPMHpPOBaHHA M CTPYKTYPH BojHOro 0a-
i—-naﬂca peuHblx OacceiiHoB.

B cepepubix paitonax Epponeiickoit TeppHTOpHH CCCP (bacceitn
p. Cepepuofi JIBHHE) CTOK M HCMApeHHe TNpHMEPHO paBHBEl  JAPYyT
apyry, a aaa Gaccefina p. Meyopsl XapakTepHO NpeBLILIEHHE CTOKA
- Haj HCnapeHHeM (ta6a. 12). B npemenax ocrasbHoit uacTH ETC
~ (nexnouan Kapeasckyio ACCP u KoasckHit moayocTpoB) roioBas
CyMMa JicrapeHns npesbiliaeT sHaueHne CToka.
. M3 pesyabratoB pacuera BOJHBIX 0anaHCOB pedHbIX GacceitHoB
~ (cw, ta6a. 12) MOKHO YCTAHOBHTH, YTO 34KOHOMEpPHOCTH thopmMHpoOBa-
~ HHA TOJIOBOTO CTOKA B TOJBI pasiHYHON  BOJAHOCTH HEOAHHAKOBHI
. Bosbwas uim MeHbluas BOJZHOCTh TOfa 3aBHCHT OT COueTaluA psia
- (pakTOpOB, OAHAKO BAJKHeNIHM H3 HHUX ABJAETCH rofoBOe KOJHYECTRO
~ ocankos, BwnaswMx B Gaccefine pekn. Doapuioe sHadenne wMeer
| pacnpeje/ienHe 0CajKoB BHYTPH Tofia mo Ce3oHaM. [Tpn oaANHAKOBHIX
. cyMMax rojoBbIX OCaJKOB MOBBEILUEHHOE KOJIMYECTBO SHMHHX OCa[KOB,
. 3HauNTeNbHOE OCeHHee YBJaXKHEHHE TMOYBBL H €€ npoMepsanne Ha
. ETC o6LIuHO NPHBOAAT K MOBHIIEHHON! BOAHOCTH TOAA. HaoGopor,
| Maunble SUMHHE OCAJKH M CyXaf, Tanas WAHca1a6o NpoMepsuias nousa
. NpHBOAAT K MAJOBOAHKIM roaam. Boapmas yacTh JOMAEBHIX JIETHHX

E:ﬁ-‘canma MpH HAJHYHH JOCTATOYHOrO KOJHYECTBA TEmja HCMapseTci.
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Pesyabrathl pacuetoB COOTHOWIEHHI OCHOBHBIX 9/JeMEHTOB BOI-
Horo Oananca, BHIMOJHEHHBIX A8 JeciTH peuHelx GacceliHoB, Haxo-
AAULHXCH B Pa3aHYHBIX NMPHPOAHBIX yeaoBuax (p. Koaa — 1429-f1 km
OkraGpeekoit k. n., F=3780 xm% p. Oka—r. Kammpa, F=
=68700 km% p. Hou—r. Teopruy-dex, F=69 100 KM% p. Cesep-
ckuit Jloneuw —r. Jincuuanck, F==52400 xm?, p. Beaaa —r. Yipa,
F=100000 xm? p. To6on—r. Kycranaii, F=44800 xu2 p. Kerp —
M. Makcumgnn  flp, F=38400 xm?% p. Jlena — 1. 3Mennoso, F=
=140000 km?*; p. Amra—n. Bysara, F=23900 xkm?; p. Koamma —

N Yere-Cpennexan, F=99400 xkm?), nokasuiBalor, 4to B MHOFOBO.-
HBIE rOABl MOAYJALHBIE KOS(MMHUHEHTH rOAOBHIX OCAAKOB paBHBI
I,1—1,2, a B 10%Hbix pafionax B cTennoif some oum gocrturaior 14—
1,7. Moayabusie Kos((HUHEHTH PEMHOro CTOKA MHOFOBOJHBIX  JOT
KkoseGaiores B npedenax 1,2—1,6, a B crenuuix pafionax omM L0CTH-
rator 3,0,

Kosduunentst croka B MHorosognsie rogs cocrasasior 0,60—
0,65 B cepepHofi wactn CCCP, 0,30—0,50 B JecHoii sone, 0,15—0,30
B Jecocrentofi u ao 0,10—0,15 B crennof.

Monyabhbie Kos(OHUHEHTH HCNApeHHA B MHOTOBOAHBIE PO
KOMeOMIOTCs 10 BCeil TepPHTOPHH, KpOMe cTeNmHHX paiioHOB, B npe-
penax 0,70—1,20, a B crennbix pafionax own gocturaior 1,45.

Kospdnunentn ncnapenus kodeGaores ma cesepe or 0,30 10
0,50, B ocTaabubx pafionax — or 0,50 go 0,90.

B ManoBoAHBE Trofbl MOAV/bHEE KO3D(DHUHEHTH Tro10BBIX CYMM
ocaakos uaMenatorcs or 0,75 no 0,90 nas Bcex npHpPOAHBIX 30H.
Monyabnsle koapduUHEHTH CTOKa A5 CeBepHBIX PeK 'KoJaeGJI0TCs oT
0,80 z0 0,95, nas secnolt sonsl or 0,50 o 0,70 u aa% cTenHbx paii-
oHos or 0,09 no 0,50. Ilpn 3TOM KoS()pHUUHEHTH CTOKa B MaloBOI-
Hble TOAB H3MeHfAloTcA Ha cesepe ot 0,40 go 0,60, B aecHoit zone or
0,15 no 0,25, B necoctenn ot 0,06 xo 0,15 u B crenn ot 0,003 xo 0,06.
Moayabibie ko3 dHUHEHTH Henapenns B MaJOBOLHBIE TOAH MO Beed
Teppuropun koaebaorea or 0,70 no 1,25, a ma Kpajfinem Cesepe ot
0,50 mo 0,65,

Kospuunentl nenapenns B ManoBojHble TOAH Ha CeBEpe HaMe-
gaworea or 0,25 no 0,55, B necroit some ot 0,50 no 0,85, B Jecocrenn
or 0,70 no 1,12, B crenn oxoao 0,90—0,95.

B cpeanne no BOAHOCTH rofbl COOTHOMIEHHS MEMKAY OCHOBHGLIMH
37eMenTaMH poanoro Gananca GJAH3KH K HOpMeE,

Ha nannmx tabn. 12 Buano, 4To B UeJOM 3a rojg HaMeHenmne aa-
nacos BJAr# B nousorpynrax Gaccefina MoummHocThio B 1 M, Kak npa-
BHM0, He mpepniaer 10 %, a B BogoHOCHEIX cdoax —5 %  romoeoil
cymMmbl ocaakoB. Onsako B OTJesbHEE TOJAB CVMMapHas cpaboTka
3amacoB BJArn B NOYBOTPYHTaX H BOJOHOCHHX CJA0AX HA CTOK M He-
napenne pex loxHoro cxaona CCCP (p. Xonep —x. Becnaemsanos-
ckuit, p, Murona —c, AramanoBka u ap.) aocruraer 30 % u Goaee
rofoBoii cymmel ocaakos, Ha pexax cesepnoit wactn CCCP (p. Ce-
Bepuas JluHa —c. Vers-Tlnwera, p. Ilewopa —c. Vers-Ilnasma n
Ap.) ob6beM cyMMapHBIX HaMeHeHHI 3amacoB BJAarn B MOYBOTPYHTAX

104

J BOJOHOCHBIX CJIOAX 3HAYHTEJbHO HHMKe W He mpesbiuiaer 15 % rogo-
BOM CYMMBI OCallKOB,
- B nacrosiiee ppeMs npeicTaBafercs BO3IMOMHOCTE OUEHHTh TPYI-
goonpenesanemblit  snement GanaHca— nepexoffllHe 3anackl BOJE
B peuHblx OGaccednax. Kak ormeuasjocs B raaee 3, HenocpeacTBEHHO
HIMEPHTHL H3MECHEHHA 3aMacoB BOALL B TOJIIE MOYBOFPYHTOB, pacno-
IOAMEHHON MeX/ly BepXHHM METPOBLIM CJIOEM 30HLL apauun H FpYH-
TOBLIMH BoJaMmi, noka uro tpyaso. Hefitpounwe saaromepst HHUB-1
g HIFB-2, nossoJsiouie BHNOJHHTL YKA3aHHYIO OHEHKY, TOJBKO
IT0 CTaJIH BHEAPATLCH B MPAKTHKY H3MEpeHHil BAAXKHOCTH MOYBHIL,
Ips BoAHOGANAHCOBHIX HCCJAEGAOBAHHAX ele He YUHTHBAIOTCH HEKO-
TOpLle BHALI H3MEHEHHA 3anacoB BO/bI, COCPEOTOYEHHHIX HA MOBEpX-
Hoctn Gacceiiia (B pacTHTENLHOM TNOKPOBE, JECHON MOACTHAKE, MHK-
PONoHHKeHHAX peabeda), W ocCajkH, 3ajAepraHHbe PaCTHTEILHEIM
NOKPOBOM H Ap.

epexoifllne szanacel BJarH B peunom OGacceillHe onpepessiloTcs
MO pasHocTH atMocdepHBIX OCAJAKOB H CyMMAapHOroO 3HAYEGHHA OCTalb-
Hblx sgeMeHToB Oajaunca. BelnosHenHnas oueHKa nepexoasulnx oT
. r0ia K roay 3anacoB Bjard B pednsix OaccefiHax, HaxoAAIHXCH

B pasaauuuex npupoaunix yeaopusx CCCP, noasoaser cdopmynupo-
BaTh caeavioulie BbIBOAKL:
- 1) B OGaccefinax pex secuoit (raifira) W TyHApoBoil 30H nepexo-
Asllne sanacel BOAM B GaccefiHax B OTAEJbHHE TOAB MOCYT JOCTH-
rare 20 9% n Goaee cymmbl atmocgepHelx ocaakos (pekn ITewopa,
Bara, Koaa u np.). B Gaccefluax pex Jecuoft 3oubl (cMemanusie Jeca)
fiepexoisuine 3anackl Boabl B Gaccefide, Kak NpasHJo, He NpeBhl-
aaor 10 9 ocankos (pekn Boaxos, Jlosars, Mcra u ap.). B 6Gac-
Cefiiax pek JecocTenHoil H crenHofl 30H 3HAYEHHA MEpPeXoidAlIHX 3a-
TacoB BJATH B OTAeJibHBIE rojisl Moryt gocturatk 15—20 9% ocaakos
(pexn Oka, Cypa, Boasmoit Hpria u 1p.);
" 2) poseacTBHE TOrO MTO MEPEXOASLIHE OT rofa K roAy 3anachl
BOJM B peuHuix Gacceflnax HaKamJHBAWOTCH KAK HA NoBepxHocTH Gac-
CefiHa, TAK H B 30He aspallid, OHH HACTO HMEIOT 3HAK, HE COBNajLAal0-
Ui CO 3HAKOM H3MEHEHHH 3aMacoB BJAArH B METPOBOM CJ0O€ MOUBO-
FPYHTOR H B BOLOHOCHBIX CJIOAX,
. 3) cpenHee roJoBoe 3HAYEHHEe Mepexoislliux 3anacop pjarH B Gac-
‘celinax sa nepuoa naGmwoaenuit 8 7 jger u Gojee aaa pek, NpoTeKaio-
ILHX B TYHApE W Taitre, coctasaser 5 %, B necuoil sone — 0,5 %, B Je-
cocrenHoi u crennofi soHax — 0,8 9 cyMMBl ocanKoB,
- AMIJHTYZa H3MeHeHHH OCHOBHBIX 3JIeMEHTOB BOAHOro GajaHca oOT-
JEILHBIX Ce30H0B B Pa3jHYHBIE N0 YBJAaMKHEHHOCTH rojaut (cyXoil, cpej-
HIH, BJa#HBEI) BO MHOrHX pedHulXx Gacceilnax BecbMa 3HAYHTENbLHA.
B ta6n. 13 B kauvecTBe HJIOCTPALMN NPHBCLCHB! HAHHBIE O Ce30H-
HEIX 3Ha4eHHAX 3JeMenToB Gananca IS ueTwlpex pednblx GaccefiHos
{p. Xonep — x. Becnnemanosekuit, p. Batka —r, Kupos u ap.).
.~ M3 paccmorpenns ta6a. 13 BHAHO, 4TO Ha PeKax WHKHOIO CKJAOHA
(p. Xonep — x. BecnsiemsnoBckiit ® Ap.) CYMMa 3HUMHHX OCAJKOB
B OTAe/ibHBEIE MOAbLl MOMET pas/MH4YaThbeH B D pas, BeceHHHX B 2,0 pasa,
JICTHHX B 2 pasa, oceHHuX B 4 pasa. CToK 3a 3uUMHHI NEPHOX MOXKeT
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Obolwennsie jannpe N0 SJEMEHTAM BOAHBIX

Ocaikn Cror
oo
Hant, HANM, CpeaH, nanb, HAHM, CpetH,
p. Cepepernfi Jowen — r. JIncuuanck,
3uma (X1I1—II 305 59 163 W2
Becna (I11—V 176 86 122 57,7 Eig Eg'?
Mero (VI—VIII) 266 119 169 6.6 1.6 3.9
Ocenn (1X—XI) 237 73 137 9.3 2.0 5.7
TF'og (XII—XI) 731 317 590 90,4 15,1 41,3
p. Xonep — x. GBecnaeMmanosckni,
3uma (X111 250 bl 149 8,0 5,0
Becra (111—V 170 70 108 | 115 23,5 50:9
Teto (VI—VIIT) 213 128 168 44,5 6,3 11,2
Ocens (IX—XI) 241 65 156 138, 4 43.6 74,1
TFop (XII—XI) 706 443 a8l 138,4 31,2
p. Can — er-na Bartnaesckas,
duma (XI1—II) 190 ti) 102 9.7 0,9 g1
Becwa (111—V) 177 68 98 13,2 2,0 5.0
Jeto (VI—VIII) 957 84 138 4,4 3.0 4,0
Ocens (IX—XI) 148 67 108 4,8 1,6 3:4
Tox (XII—XI) 625 357 448 24,9 8,0 14,1
p. Ouecrp —r. 3anemnkn,
3uma (XIT—I1 191 74 124,7 50
Becua {III-—'\Fi 315 140 207,5 189 % Igg
Jleto (VI—VIII) 517 231 386 209 78 124
Ocens (IX—XI) 194 —80 | 130,6 75 19 42
Foa (XII—XI) 939 717 848 401 230 310
p. Batka — r. Kupos,
3uma (XII-II) 344 194 275 62 ] .
Becna (III—V) 180 37 106 228 E? ﬁ;
Jleto (VI—=VIII) 285 112 198 64 17 47
Ocens (IX—XI) 175 60 124 24 10 16
Top (XI1—XI) 788 590 703 283 135 233

106

.;.:;5" ancop peunsix Gaccelnon, mMm

TaGauua 13

Henapenne

Hamenenne 3ANACOE BOIL

o moMRe

0 AOROHOCHME CAORX

HanmM, cp e,
nand, HAKM. cpea, ARG, HAHAL cpen.
(F=52 400 xum?, 1967—1976 rr.
7 20 109 20 42 .8 39 —9 21,8
141 172 11 90 40,2 63,0 —5 56
165 200 =20 —102 —54 -2 —b64 —29.6
] 81,6 118 -3l 41 13 =36 7.2
367 484 46 —82 17 67 —87 1,0
F=44900 km?, 1966—1976 .
a8 13 04 -2 o7 a7 —24 3,6
110 1562 33 —T7b =29 52 —d44 20,0
193 219 -11 —83 —45 —29 =73 —44,0
a2 || "83 | 126 9 | &7 3g | =10 11,8
301 148 831 —T76 10,3 30 —88 —9.4
F=19 500 gm? 1966—1976 rr.
32 T 221 136 24 85,9 8 —8 1.5
152 a8 129,2 —37 —02 —55,6 11 - 2.6
252 91 166,7 4 —40 —21.2 10 —4 el o]
113 35 68,0 58 -1 26,0 8 —4 0
585 269 376 76 —G6 1,0 13 —12 1,2
F=24 600 xkm?, 1968—1976 rr.
4l 11 22.4 65 —14 18,6 54 —18 9.0
204 169 188 34 —49 —12,2 29 —22 8.5
331, 261 209 5 — 104 —26.4 30 =54 —12.2
111 60 GG 73 —26 21,0 9 —45 —11,9
639 527 | 569 66 — 195 —5,4 2 —31 —6,6
- F=48 300 xm?, 1967—I1976 rr.
38 22 29 62 —7 22.5 17 —31 —2.4
116 103 108 L] — A7 -7 27 —18 8.1
244 154 224 — 15 —1156 —54,6 2 —28 —10,8
55 19 33 118 B 52 15 —2 6,9
434 3ol 394 70 — 64 2.9 26 =16 1.8



paainuaTics B 2 pasa, 3a BeceHHuit B 5 paa, sa setuuii B 7 pas, 3a
OCeHHHA B 3 pasa, Mcnapenne 3a suMuui nepnos B OTAeNbHBIC FOLLI
pasanuaerca B 4 pasa, 3a Becenuuii B 2 pasa, 3a JeTHHii B 1.5 paaa,
3a oceHHHH B 2,5 pasa. HanGoaee apaunteiabHH pPasiHung B HaMmeHe-
HHAX 3anacos BJary B NOYMBOTPYHTAX H BOAOHOCHBIX caosax Gacceiina,
YKasanusle s7eMeHTH Gananca 3a paccMaTpHBAaeMble Ce30HbBl B pas-
JIHUHBIE OBl MOTYT HMETh NPAMO NPOTHBONOJOMKHBIE SHAUEHHA H H3-
MeHaTbest B 5—10 paa u Gosee. B secuoii sone (p. Bsatka — r. Kupos
H Ip.) OCHOBHHle 3jeMeHTHl Oananca (ocaikH, cTOK 1 HCnapeHue) no
CE30HAM pasIHYalOTCH MeHee cyllecTBenHo, Ce3oHHble H3MeHEHHA 34-
Nacos BJary B nousorpynrax Oacceilna JecHOA 30HB HeCYIleCTBEHHO
OTJIHYaKTCAd OT aHAJOTHYHBLIX H3MeHeHHH A8 JeCOCTEeNHOH H CTenHOoH
30H.

Pacnpeaenente ocHOBHBIX sieMeHTOB GadaHca no MecsuaMm Xapax-
TEpH3yeTcs GOabIIOH HepaBHOMEPHOCTLIO. LA OLEHKH CTenenH Hepas-
HOMEPHOCTH pacnpejesneHus 0CajiKoB, CTOKa M HCNAPEHHH N0 MecalaM
OTACJBHBIX JIET MOMET CAYKHTL Kosdguument pasHomepnoctu W,
HicaoBoe 3Havenie 9T0ro KOS(GQUINEHTa PABHO OTHOWIEHHIO HHIKHE
YACTH NJAOLLAAN AHATPAMMBI MECAYHHIX 3Hauenuii saemenrta Gajamca
AO €ro CpejHero 3aHa4eHna KO BCEH NJOLAAH AHATpPaMMLL.

Kospuunent paBHOMEpPHOCTH H3MEHACTCH OT HYJAA A0 EAHHHIE.
Hpu snauennsx W<0,6 paccmatpupaemuii siement GajaHca Cui-
TaeTcH HEPHHHGMEPI{(} pacnpejieeHHB M BH}"TPII roana, npH 3Ha4YEHHAX
W or 0,61 n0 0,70 — pacnpenenenne nepexojnoe oT HepaBHOMEPHOrO
K paBHOMepHOMY, npH sHauennax W B npenenax 0,71—0,80 — pasuo-
mepuoe, npu W>0,8 — pacnpesenenne cunraercs pupaBHeHHHM. 3Ha-
HeHHA KO3 GhHUHENTOB PaBHOMEPHOCTH CTOKa, OCAAKOB H Henapenus
B pa3jiuyHble 1o BOAHOCTH oAbl npHsBeleHs B Tabn, 14,

Ouenka crenenn HepaBHOMEPHOCTH BHYTPHTOAOBOTO XOAa OCALKOB
C NOMOLIbI0 YKa3aHHOTO KO3(uuHEHTa NOKa3BIBAET, YTO B PEYHBIX
Gacceiftnax necocrennoit u crennoil sow ETC (Mlecna, Can u np.) He-
SaBHCHMO OT YBJaMKHEHHOCTH OTAEJbHBIX JIET OCalKH PaBHOMEPHO
pacnpeienniores B Teuenue roaa, Peunnle Gaccefinnl Aanarckoft Tep-
putopun CCCP (3esn, Butum, Aajan u ap.) xapakrepusyiores JuGo
HEPABHOMEPHLIM, aHGO NMepexoiHbLIM OT HePpaBHOMEPHOTO K paBHOMEp-
HOMY pacnpeiejendio ocalkoB BHYTPH roja.

OT/JIH4YHE OT OCallKOB pacnpeiaengeHne CToOKa BHYTpH roaa, Kak
NPaBHAO, 3aBHCHT OT ero BoAHocTH. CTOK pacnpeiensercd B CpeaHHe
H MaJoBOAHBIE rojn 6ojee PaBHOMEPHO NO CPaBHEHHIO ¢ pacnpeje-
JEHHEM B MHOTOBOJHBIE TOAM. Pexn, nporekaomue no Asnatckoit rep-
putopun CCCP, xapakrepusyiorcs Gosiee HepaBHOMEPHBEIM pacnpeje-
JACHHEM CTOKa mno cpaeheHnio ¢ pexamn Esponeiickoil teppuro-
pun CCCP.

Hcnapenne Gosee pasHoMepHo pacnpejessiercs no MecsuaMm B 3a-
CYILIHBEE TOJH,

Hamenenns sanacoe Boaul B Q3epax, BOAoOXpaHnaHwax, GojgoTax,
PYCJOBO# CeTH B OTAe]bHble MeCALH rofa Moryr GeTh BechMa 3HAYH-
TeJLHL, poctHras 10—159% caos croxa, a mHoraa un Goaee. B nenom
3TH H3IMEHEHHA 3aMecTHH B Oajauce JHWL B MECALL NEPeXoHOro
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Tabanua 14

Koadduuments: paBHOMEPHOCTH CTOKA, OCAAKOB M HCNAPEHHA
B PA3AMMHBIE TIO BOXHOCTH FObI

Eosidiudent pannoMepRocTH
Crox, | Ocaaxn,| Heoa-

lon Ilicl.:um::'n roaf MM MM 'PE;:;I:.'.. B
ETOKA QEEAHOR HH
p. Can — cr-na barnaenckan
0,70
1970-71 Muorosoausil 24.9 426 390 0,68 0,81 .
1972-73 Manopsoanui 8.8 !325 H85 0,81 ﬂ,?g g*g‘g
1971-72 | Cpeaund 12,3 467 &L} 0,77 0,7 .
p. decna —c. Pasnetw
: 59
1 69 Cpesmit 142 730 510 0,60 0,82 0,
l% 70 ."n*!r;mrl:rnﬂ.mu Bl 237 BG9Y 501 0,44 E.Elii g, ?{%
1971-72 Maasosoanui 110 a6l o549 0,75 0,8 5
p. 3es — ¢, Beaoropee
-1 Muocrosoansf 391 648 262 0,50 0,55 0,58
:gﬁ?’- B8 Mja[.rt;nnmmﬁ ‘ 192 437 241 0,57 0,62 g. Eg
1970-71 | Cpeannit 250 514 369 0,54 0,60 3
p. Butam — r. Boaaibo
0,54
1970-71 MHOroBOARK 327 492 313 0,51 0,53 :
1671-72 | Manosoansh ‘ 155 | 279 | 196 | 0,55 | 0,65 | 058
1968-69 | Cpeannii 215 402 237 0,77 0,57 .
p. Aajan — e, Yern-Muas
1973-74 Muorosoansf 374 5?’5 277 0.49 0,67 0,49
1969-70 | Cpeanui 322 530 219 — a, E{E] 1]-:'1.'
1972-73 Majgosoaumi a82 502 245 0,51 0, . B

nepnoja roga. Jas Mecsles MEKEHHOrO NepHoia 3TH H3IMEHEHH:
HeBeJHKH, Kak npasmio, okono 1 %. Boaee cyulecTseHHEL B nepexoA-
HBlE NepHOALI H3MEHEHHs 3aNacoB BO/IL B CHEKHOM MOKPOBE. B Geaor-
TeneAbHEE NepHoilkl 3TH H3AMEHeHHA Onpele/IalOTCA B OCHOBHOM [Pa3-
| {0 MEJKLY CYMMAMH OCAAKOB H HCNAPEHHS,

Hm;;-rupam; Fﬂu:l;liEHH Ko9(PPHUHEHTH KOPPeasUHE MEXK1y OTAE/b-
HElMH SJeMeéHnTaMil BOIHOTIO GanaHca 3a MecAvyHbIE IIHTE]JEEJTH Bpe-
| MeHu ceMi pedHeX GaccefiHOB, HaXOAALMXCA B PasiHYHbLIX NPHPOA-
Hex ycaosuax (p. DBoabwoii Yepemman —r. HopouepeMmiuiaHck,
" p. Huectp—r. Benaepn, p. Cesepckuit [loneu—r. JT‘w:nuam:rc,
'p. Barka—r. Kupog, p. llys —a. Becosen, p. Huropa — a. Arama-
HOBKa, p. ApcenneBka — ¢. flkoBieBka).

~ AHaju3 noJyYeHHBEIX JaHHBIX NMOKasbiBaeT, YTO TeCHOTA KOppe/d-
WHOHHBIX 3aBHCHMOCTEl CTOKa OT OCaiKOB H HCHApeHHs OT OCaiKOB
AN7 peunbix GaccefiHOB B CYULECTBEHHON Mepe Hapylulaercsl B OTAG/Ib-
' Hele MecAl HEyYeToM H3MEHeHHI 3anacos BJarM B HX IIOBEPXHOCT-
HBIX M NOA3eMHBIX €MKOCTAX, 3aTpadiBaeMblX, NOMHMO OCajKOB, Ha
GopMupoBanne CcTOKAa M HCHNAPeHus. 3HaueHus Ko3(hhHIHEHTOB
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KOppensunn MexAy HClapeHHeM H H3MEeHeHHAMIH. 3amacos BJard
B NMoYBe H OTAGJHHO B BOJAOHOCHBIX C/OAX B MeCHAUBl TenJoro nepHoga
obbiyHo He npesbiwaior 0,5, 10 06CTOATENLCTBO MOKA3LIBAEGT, 4TO
HCllapenne ¢ peudoro OaccelHa 3aBUCHT OT MHOrHX (paKTOpPOB OJHO-
BPEMEHHO, B TOM YHCJE OT ocajkKoB H yKadaHuuXx GacceiiHOBbBIX H3Me-
HEeHHIT 3anacoB BOJLH.

B OTIHCAbHBIE MECHUE OTMCUEHE! OYeHh BBRICOKHE 3HAYEHHS HE'BI.']J'-
l.iJ'HlJ.,JlE_‘IITﬂE KOPPEAALHE MCHIY H3IMCHCHHAMH 3allacoB BJard B [oud-
BOTPYHTaAX H BOAOHOCHBIX CJ0AX H ocajakamMH. B cBfA3H ¢ 3aBHCH-
MOCThK) CTOKa OT OCAJIKOB TeCHOTa KOpPpensiTHBHON CBA3H CTOKa H
H3MEHCHHH a3anacos rpyHToBBX Bod o6uivuo He npeswimaer 0,5.
[owsorpyntel Gacceiina fABAAIOTCS CBOCOOPASHLIN MOCPEAHHKOM, ie-
JALULHM BJArY, NOCTYNAloULylo U3 aTmocdepsl, B pasjH4YHLIX Nponop-
UHAX MeAidy CTOKOM H HCNapeHHeM. Kﬂh‘. [IPaBHJAO, KOPpPEJTsLLHA MEHKILY
CTOKOM H H3MEHEHHEM 3aracoB BJATH B nouYBorpydrax OGacceiiHa
B CHAY MIIGI‘D(I]HHTGPIIU{JTII SBJEHHH TaKxKe HeBbLICOKa W JHIOL B OT-
neabible Mecsausl gocturaer 0.6 u 0,7.

3HaveHHa napHbIX KO3I(Q(HIHEHTOB KOPPEJIALHH MEHIY aKKYMYJIst-
UHOHHBIMH 2JIeMeHTaMH GaJsanca 3a MecAYHble HHTEpPBaJibl BpeMeHH
o0biuHo HeBeqHKR (r=<<0,5), oT MecaAna K Mecslly MOCYT MeHATH 3HAKH
H 4HY4CTO HC NpEBLIUIAKIOT YABOCHHBIX IHAMEHHH CPedHHX KBajJlpaTH4e-
CKHX olHGOK, 1o 06CTOATENLCTBO YKASLIBAET HA TO, HTO OJHO3HAY-
HOro HaKOIJIEHHA HJH cpaboTKH 3aMacoB BOAL B PasyiHYHBLIX EMKO-
CTAX pPEeYHOro Oacceiina A MECHUHBX HHTepBa/JlOB BpeéMeHH 4YacTo
He EIﬂﬁJIEﬂ.’IEETEH, BC/ACACTBHE Hero 3a roj CyMMapHBIe H3IMeHeHHS
sanmacos paard B facceiinax, Kak NpasHJIO, HEBEJIHKH.

4.3. BOOIHBIE BAJNIAHCH OCHOBHBIX PEYHBIX BACCEAHOB CCCP
3A MHOTONETHHH NEPHOL

OlenKa cpeiHHX MHOrOJeTHHX Boinulx OamaHcoB pednnx OGacceii-
HOB 3a NOJHBI CpeiHHil MHOroJeTHHH rofoBoil UHKA (KajeH1apHbIl
W THAPOJOTHYECKHIT rof) no Beipaxcenuio (1.2) maer nexopmnoe npes-
CTaBjeHHe 0 BOAHBIX pecypcax BopocGopa. Boauwe GanaHchl OCHOB-
HolX peyrulx OaccefiHop CCCP paccuHTanbl Ha OCHOBAHHH HCHOJL30-
BaHUA JaHHBIX MO ocajKaM H ucnapeHuo, cHarwlx ¢ kaptr A, I1, Bou-
KOBa, u cTOKY, oueHennoMy B 'I'H no matepuwanam muoronernnx naG-
Jojennit YIKC. Kapret nopm armocdepHbsix ocajkos H HCnapenHs
cocrapaennl boukosuim B 1973 r. no gannsm 2000 meteocrannnit [91].
B ocnoBy KOppeKTHPOBKH OCAMKOB NOJOMKEHa METoAHKa, paspaboTaH-
nas 8 I'TH [16].

Ilepeasn kapra ocaskos Hawedl crpansl Guia nomeuiena B «Kanma-
THUeCKoM atnace Poccufickoit umnepuus (1900 r.). Jas HekoTOpHIX
PalloHOB OHA fABAAJNACKH CXEMATHYECKOH BCJEACTBHE OTCYTCTBHSI TaM
naunpix Habmoneunii. [losanee 6uan onyGaukosaus kaptet C. M, He-
Goaweuna, B. A, Tpouukoro, O. A. Hpoanosa u ap. [91]. Ha seex
9THX KapTax MOKasauel 3HAaUEHHA OCAJKOB, HE HCNpPABJICHHLIE HA He-
JAOYUET HX ocaakoMepHuiMu npubopamu,
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Kapra, cocrapaennan BoukoswiM B 1973 r. npuMeHuTeNLHO K Tep-
puropun CCCP, neckoibKo OTIHMAETCH OT KapThl 0CajaKoB, omyl/u-
goBannoit B moworpadmuu [94]. PacxoxiacHua B sHaueHHAX 0CAJKOB
Ha STHX Kaprax B OTAEJLHBIX paioHax o0yC/HOBJCHB pPasaHYHAMH
B cxeme yuera Betpomoro (akropa. B meroauke, paspaborantoit Bou-
KOBbIM, HanGoabluas BeTpPoBasg MONpaBKa ¢ NOJOMHTENbHBIM 3HAKOM
A5 CHEXHBIX OCajKOB NPHHATA AJA cKopocTH Berpa 7,0 mfc. C yme-
IMYEHHEM CKOPOCTH BeTpa nonpaBouHbIfl Ko((HIHEHT Ha BETPOBOMH
pakTop yMmeubliaercs. TakHM TNPHEMOM YUYHTBIBAETCA MNpEeyBeJHUEHHE
' CHEMHHBIX OCaJKOB, H3IMEPEHHBIX OCaJiKOMEpPOM, BCACACTBHE NOMajlatus
C[IPH CHABLHBIX BeTpax B 0OCaJAKOMEp MACTHII cHera, NMOAHATHIX BETPOM
¢ ero nosepxnoctH. B meroanke I'T'O ykaszanHoe 06GCTOATENLCTBO He
YUTEHO, NOITOMY 3HAYCHHA HOPM aTMocepHBX OCajlKoB, onpejeneH-

- Hble no Kapre, NpHBEACHHON B MOHOrpadum [94], B pane pafioHoB

CCCP na 1—5 Y suilie COOTBETCTBYIOUIHX 3HAUeHHH, CHATHIX ¢ KapThl
Boukona,

Hopma atmocdepubix ocaakoB no kKapte Boukosa wmomer OuTh
onpenesena ¢ norpemnoeteio 5—10 %, HauGoawwyw norpemHocts
HMEHOT 3HAUEHHA OCaJlKOR, NOKa3aHHBIE A0S HeJO0CTATOYHO H3YUeHHBIX
PABHHHHLIX H FOPHBIX PafloHOB, Tjle NMOrPelHOCTh HX ONpPeaeJeHHs 15
OTACAbLHBX NyHKTOB Moxer jocturath 20 Y% n Gonee,

[To kapre at™mocdepHBIXx ocaakoB H ctoka (no passoctn) Bouko-
BEIM nocTpoeHa Kapra Henapedns aaa tepputopun CCCP. Ilpn ee
COCTABJEHHH JAJfl Kamaoro rpaayca reorpaduueckoil CeTkn ouexnnpa-
JIaCh Pa3HOCTh MEMKAY OCajJlKaMH U CTOKOM, CHATHIMH C COOTBETCTBYIO-

: HIHX KaprT. ST1a Pa3HOCTh NMPHHHMAJACh 3a HCNApPEHHE, 3HAYCHHHA KO-

TOPOTO HAHOCHAHCH Ha (uanKo-reorpaduueckyo kaptTy macuraba

- 1:12500000, IMapaanensHo A5 KaxJa0i TOYKH Nepecevenns reorpa-

¢HuecKHX KOOpAHHAT uepe3 2,5° pacCyHTHIBANOCH HCNApeHHe Mo ypas-
Henuio Byauiko. Ilpn pacxomaeHun pesyJjibTaToOB pacdyeToB, BLINOJ-
HEHHBIX JABYMS YKasanHbIMH MmeTodamu, He Goaee wem na 10 %, npu-
HHMaA0Ch  HenapeHie, NOJY4YeHHO® Mo PasHOCTH OCAajKOB H CTOKa.
Ecau sra pasunua npessiinana 10 %, To BuiscHanach BOSMOKHAS NpPH-
YHHa HeBA3KH. B uYacTHOCTH, AJA KOHTpPOJA CpaBHHBaJNCh CpeaHHE
MHOrOJeTHHE 3HAYSHHA PACCUHTAHHOrO HCNapeHHsa ¢ NOBEPXHOCTH JaH-
Horo Bojochopa ¢ CYMMON HCIADEHHS C COCEJHHX TeppHTOpHii.

K ofbsicHeHHI0 NPHYHE HEBASOK WIHPOKO NPHBJIEKANHCH Pe3yiih-
TaTel pacueToB BoAHBIX GajaHcoB peunnlx OGaccefiHOB, BHINOJAHAEMBIX
B Y[KC. PaccmatpusBaeMas Kaprta CyMMapHOro HCOapeHHs oOTJH-
yaerca or aHanornupmx kapr B. A. Tpouukoro [122], Il. C. Kysuna
[80], kaprw I'TO [21] n Ap. B OCHOBHOM 3a CHET HCIOJbL30BaHHA NPH
€e NOCTPOCHHH 3HavMeHHH OCAJKOB HCNPABJCHHLIX NYTeM BHECEHHA HH-
CTpYMeHTa1bHBIX nonpasok. CpeaHee roAoBoe HenapeHHe ¢ NOBepXHO-
CTH CyWIH, CHHMaemMoe ¢ KapThl, 1Js OGOJbIUEH YacTH TEPPHTOPHH
CCCP umeer norpewnocts 7—12 %; aaa ropubix paiionon u pafionon
Kpaiinero Cepepa BoaMOMKHAR norpewinoeTs Boapacraer jo 20 7.

Ocagkn u HcnapenHe onpeiensioTcs MNJAaHUMETPHPOBaHHEM KapT

. OCAJKOB M HCnapeHus B npejejnax peunnx Gaccefinos. Boauwiii Ga-

AaHe ocHoBHuX peunnix Gacceiinop CCCP npusoautea B rtaba. 15
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AHanns ganupx TabJAHLB MOKAa3HBAET, YTo Ha paccMaTpHBaeMbiX pe-
Kax ETC ocagkn koneGuores or 600 mo 760 mm, ncnapenne — or 290
Ao 590 mm, a etok —ot 74 10 410 mm. HauGosbune sHaverns Kosd-
punnenros croka (0,58—0,43) xapakrepus s pex IMeqopst u Cesep-
ot JlBuuet, a nanmenpune (0,12—0,16)— 115 pex 10KHOrO CKIOHA
ETC (/lon, Tuenp). Camas Gosbiuas peka Esponut — Boara — xapak-
TepHayerca KoaduilHeHTOM cToKa, pasisim 0,28,

TaGauua 15
Boanwfi Gananc ocHoBnmx peunwx Gaccefinor CCCP, mm
Saesentsl Ganancn Kosdib-
Poga—=nyiKT [MTasiaan, Ka® WHEHT
CCAIRH CTOK nenapenia LionR
[Mewopa — ¢. Okenuo 312 000 705 410 245 0,58
F.IEHE].'IIHI:H HBuna — ¢, ¥eTh- 348 000 706 306 400 0,43
HHCra
Hema — 1. Honocaparonxa 281 000 727 281 446 0,39
3anannas Oeuwa — e, [d3en- 81 000 765 222 543 0,29
Jaennc
Heman —r. Cuaannsuxaf 81 200 742 209 533 0,28
Junenp — nrr Jloumanckasn 459 000 705 114 591 0,16
s 378 000 73,8 524 0,12
OH — c1-ta Pas 78 598 ’ s P ot
e g oy 178000 | 601 | 142 159 | 0,24
OKka —r. M‘:pﬁu 188 000 EB'IE 153 5'!{5- 0,22
Kama — c. Coxosnnt Toput 507 000 653 225 468 0,32
¥panr — e, Tomoan 229 000 407 48,3 359 0,12
06 — r, Canexapn 2 890 000 543 133 :’”ﬂ' 0,24
Hpram — r, Toboabek 969 000 449 69 380 0,15
ToGon — ¢, Junonckoe 423 000 451 7l 3&[} 0,16
Ennceft — r. Hrapxa 2 470 000 515 2929 286 0,44
Aurapa —r. Bparck 736 000 405 123 282 0,30
Cenenra —r, Yaau-¥us 440 000 350 66 284 0,19
EM*-?“MEHHEE Tynrycka— 241 000 511 221 290 0,43
L, YHepuwft Ocrpon
Husknns T}rlirI]::'ur{a — 435 000 519 239 280 0,46
Boaswoit nopor J
Jlena — ¢. Kiociop 2 430 000 463 212 251 0,46
Buruym — r, Boxafito Iﬁﬁﬂﬂﬂ 454 250 195 0,56
Aanan — e, Yerb-Min 260 000 567 317 230 0,56
Etl.ﬂmﬂ — Cwnap 202 000 LYE 117 Ebﬂ ﬂ',3|
$lua — weer, Tmanrku 216 000 328 133 195 0,41
Mumnrupka — meer. Bopon- 305 000 350 160 190 0,46
ILOROD
Konuua — Cpeanekoasivek 361 000 426 201 225 0,47
Ananmps —c. Cuemuoe 106 000 638 323 215 0, 60
"{{nwmruu —E_{;;_ K mioun 45 GO0 789 560 220 0,72
MYP =T, BROMCOMOMLCE-HA=
Axtyos 1730000 | 605 | 190 415 | 0,31
deA — e, Manan Caszanka 207 000 606 246 360 0,41
Cupaapea — r. Kasaannck 219000 370 170 200 0,46
Auyaapss — ¢, Yatau 314 000 369 219 150 0,59
Han —c. Yu-Jlmapma 129 000 315 115 200 0,35
12

- Haa pex Asuatckoit tepputopun CCCP suauenus HOPM OCaaKoB
H3Mensotes ot 330 mm (flua) no 790 mm (Kamuarka), ctoka ot
- 50 mm (¥Vpan) no 570 mm (Kamuarka), ucnapenue or 190 mm (Munu-
- THpKa) 1o 415 mm (Amyp). Ha Goabuwedi uacti peunbix GacceiiHop
ATC snauenns ocankos cocraanior 400—500 mm. Onnako BedeacTBHe
| CYPOBHIX KJHMATHYECKHX YCJOBHI Ha paccMaTpHBAEMOii TeppHTOpHN
‘BHAMCHHs OCAKOB H CTOKa OJAM3KH Mexmay coboit. CaMmbiit Gosbiioft
1o naowant B CCCP Gacceiin p. OOn  xapaKktepuayercs 3sHave-
-~ HieMm wospduumnenta croka, pasusm 0,24, Baccelinst  Ennces u
Jlenn npakTHYECKH HMEIOT OAHHAKOBHIE Koa(puumentsl croka., Pekn
Cpeanet Aaun n Kasaxerana (Cupaapes, Amypapes, HMan), bopmu-
* PYioliliie cBOH CTOK B ropax, npH BHIXOJE HA PaBHHHY B 3HAYHTEAbHOI
. Mepe pasbupaloTes Ha OpolIeHHe H NpouHe XO3ANCTBEHHBIE HYMKLH,
- D eCTeCTBEHHOM COCTOSHHHM OHH XapakTepH3IVIOTCA MOBOJBHO BEICO-
~ KHMH 3Ha4YeHHAMH KO3((PHLUHEHTOB CTOKA.

; B uenom peunble Gaccefinbl, Boguuil Gananc KOTOPBIX MpeacTanJieH
- B 71a0.. 15, oxpaTnisalor npumepno 67 Y, mnomanu teppuropun CCCP.
- Ha nx nosepxnocts smnanaer 73 % ocankos, uinocHTea 61 9% croka
H Hcnapserca B atMocepy 77 % BJaarH OT COOTBETCTBEHHBIX AAHHLIX,
| TMpHXOAMUINXCH Ha BCio Tepputopuio CCCP.

Fnasa 5

OCOBEHHOCTH PACYHETOB BOAHOIO BAJIAHCA
FOPHBIX BONOCBEOPOB

B cBasu ¢ BospacraiomwuMi MacwtabaMiu OCBOEHHS FOPHBIX Tep-
PHTOPHE HaweR crpansl GOJBUIYI AKTYaJdbHOCTH npHOGPETAIOT BO.-
HOGa/laHCOBBIE HMCCJEL0BAHHA TOPHBLIX TEPPHTOPHH, KOTOpHE NO3BO-
 JIFI0T H3YYHTh BCe 3BEHbLA npouecca BAaroobopoTa, BHIABHTL 3aKOHO-
. MEPHOCTH peXuMa 3JIeMEHTOB BOJHOro 6ajaHca H  MPOH3IBECTI
KOJHYECTBEHHYIO OUEHKY BOAMBIX pecypcoB. Hecmorps wa To uro
K HacToAlleMy BpeMeHH HaKOMJIEGH onpefefeHHbil onuT BoanoGagaH-
COBRIX HCCJAENL0BAHMN B rﬁ:ax. TEM He MeHee OHH He MOJVYHAH elle
AocTaToutoro passuTHA. HaunGoabuwee uneso pabor OTHOCHTCH K Tep-
puropun Kaskasa n Tanb-Illaus. 3uauntensno xyke B poguoGanai-
COBOM OTHOWEHHH H3Y4YeHHl ropukie pafonsr Cpepneit Asum, ¥paaa,
Aaras, aashero Boctoka. Yto kacaercs OGHIMPHBIX TOpHBIX TeppH-
TopHit Boctounoli CHOGHpH, pacno/ioMeHHBIX B Mexkaypeube Emnuces
n Jlens, a rakxe Cepepo-Bocroka CCCP, To Hawmm sHanus o BOLHOM
Ganance STHX TePPHTOPHI BechMa CKYAHbl. JTO OOBACHAETCS B 3HA-
HHTEJLHOI Mepe TPYAHOAOCTYNHOCTBIO ropHbix obJjacTell, BCJeACTBHE
HETO THAPOMETEOPOJIOrHYecKan ceTh B ropax, oco6eHHO B BBEICOKOrop-
HOM 30He, pa3BuTa caa6o, a SKCNCIHUHOHHLIC HCCIEN0BAHHA 10 CBOMM
‘Macmrabam He3HauMTEJbHBI H KPATKOBpEMEHHE. B Hacrosulee BpeMs
. HAMETHJIHCH [IBA OCHOBHBIX HanpaBAeHHA BogHOOANAHCOBHIX HCCIELO-
Banuii 8 ropax [39]. [lepsoe, npeoGnagaroliee, 3aKI04ACTC B Hayue-
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HHH Bodioro OanaHnca Ha OCHOBAHHUN HMEOUIHXCA OOBHYHO CKYLHBIX
JAaHHBIX CETEBHIX THApOMerTeopoJornyeckux nabawaennil, Bropoe na-
NpapjeHHe CBA3aHO ¢ Oprauusauuell W nNpoM3BOJCcTBOM BoaHoGaJjaH-
COBBIX HCCJELoBaHuil B ropax.

B nepsom cayuae HensGexHO 3HaUNUTENbHOE OCPEJHEHHE NO Tep-
PHTOPHH H BO BpeMeHH sJjeMeHToB Boauoro Gaaanca. OrpaHH4eHHOCTb
HH(pOpMAaLHH BHIHYKIAeT HCNOJb30BATh B KayecTBe OOBEKTOB HCC/e-
AOBaHHl 3HAYMTENbHbIE N0 naollaan sogocGopul, Hacto npuMeHsioTCs
METOLHYECKHe NpHeMbl, paspaboTaHHble 1714 pPaBHHHHON TePPHTOPHH,
4TO He Beerja onpasBjiaHo. JTH HCCAeN0BAHHA I03BOJAIOT BHACHATh
AulL o6uWmi XapakTep GOpMHpPOBaHHS SJeMeHTOB BoAHoro Oanamca
Ajs EpynHuix BojocGopos n nx udacted. Cpean paboT NaHHOrO Ha-
npaBJeHua cjeiyer OTMeTHTh nceaenosanuna B. Il 3aiikona [57] n
JI. A. Bnaanuuposa [28] no repputopun Kaskasa, M. . llurensnokh
[132] no ropumm paiionam Cpeaneii Aaun, M. H. l'apumana [43] no
repputopun [laasnero Bocroka, M. H, Kupunoxa [70] no Gacceil-
HaMm ropuumx pexk 3akapnartbs, B. C. Byraunckoro [37] no reppuro-
pun 3abailikanws, C. I'. Pycramosa u P. M, Kawkait no tepputopus
AsepGaiinxanckoit CCP [110] u ap.

B paGorax jpaHHoro Hanpae/IeHHA OLEHKAa OTAEJbHLIX 9JeMEHTOB
BOoAHOro GajaHca NPOH3BOAHTCH nNo-pasHoMmy. B HekoTOpHX ciyuanx
NpH pacuyerax AJH CPELHEro MHOrOJIETHEro rojoBOro NEpHOAa CTOK
H OCajKH onpejensoTcs no AaHHLIM THAPOMeTeopoJorndyeckoi nudop-
MAalHH, a4 HCNAPeHHe — KAK OCTATOYHBIH 3JIEMEHT YpaBHEHHS BOLHOrO
Gaaanca. Takoit cnocob B ycaoBuax coppemenuoi csaaboil maydeHHo-
CTH FOPHBIX TeppHTOpHil, B ocobennocTH aTMocepHEIX OCajKOB B BHI-
COKOTOpHOil 30HE, MOMET NPHBECTH K CYUIECTBEHHBIM NOrPeliHOCTAM
B ONPEAeJeHHH Henapenns, 3HaunTe/bHo GoJee KOPPEKTHLIM ABJIACTCH
HE3aBHCHMOE onpejedeHHe BCeX 4JIEHOB BoaHoDanaHcoBoro ypasHe-
HHS, NMPH KOTOPOM noJyvaeMasi HeBAska GanaHca CHYKHT B onpeje/ieH-
HOH MeEpe KpHTepHeéM NpaBHALHOCTH OLEHKH OTACJNbHBLIX 3JEeMEHTOB
Gananca. HauGonee apdekTHBHBIM NPH 3TOM SBJAETCA TENJIOIHEpre-
THYECKHH NOAX0L K H3yYeHHIO npolecca Baaroofmena B npeienax
ropuofi TeppUTOpPHH. JTOT NYTb, PACCMOTPEHHLIN, B 4acTHOCTH, B pa-
Gorax Byraunckoro [37, 39], Gaaupyercsn Ha npuMeHeHUH (PHIHYECKH
000CHOBAHHLIX pAacUYeTHLIX 3ABHCHMOCTEH, OCHOBAHHBLIX Ha COBMECT-
HOM pelIeHHl YPaBHeHHI BOAHOrO H TEeMmIoBoro DanaHcos.,

Hpyroe nanpapaenne BoinoOaJlaHCOBBIX HCCJeL0BaHnH, Kak ObL1O
OTMEUEHO BhIllIe, 3aKJIOYAeTCA B JETaJLHOM H3YYEHHH 3JeMEHNTOB BOIA-
Horo GajaHca NyTeM OopraHH3auHi CcrneuyaabHbiX nojepsx paGor. Xors
SKCMEpHMENTaNbHbe BOAHOOANAHCOBHE HCCJEL0BAHHA BCJAEICTBHE HX
3HAYNTELHOI TPYNOEMKOCTH HOCAT OrpaHH4YeHHLIl XapakTep, meMm ue
MeHee MNpPejCcTABJIAIOT 3HAYHTEJLHBLIA HHTEpec, TaK Kak NO3BOJAANOT
ACTAJBHO H3YUHTL 3aKoHOMepHOCTH (OPMHUPOBAHHA 9JEMEHTOB BO-
HOro GaJjianca B KOHKPETHBIX TOPHHIX YCJAOBHSAX H cnocoGCTBYIOT NO-
NOJIHeHHIO KpaiiHe CKYAHBIX JdaHHuX HaOnwojaeunit. Cpean pabort nas-
HOrQ HampaBaeHus caeayer orMmeruts nceaeaosanna M. C. Coceposa
[117], A. @. Jlnrosuenko [87], K. B. Unuenxo [133], B. I'. lInaka
n B, MU, Muxaitaosofi [138], A. I'. MabsscoBa [64], JI. I1. Maayp [89]
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g ropax Taup-llans, neenegosauna . M. Kyparenauwase [85] B ro-
pax Kasxasa n ap. K coxanennio, skcnepumentaibibie pojanobanan-
COBBIE JiCCJIEIOBAHAA B ropax pechMma orpanudens. PaasiTne nx tpe-
- Gyer yaydqwieHus CYULeCTBYIOULHX H paspaGoTKH HOBLHIX npuGOpPOB M
- pbopyaoBaHudA, npucnocobJeHHbIX A8 IKCIAYATalHH B FOPHOH MeCT-
HOCTH, cOBeplUGHCTBOBaHUA MeToAMKH Habmoaenuit. B ocobennocTH
970 KacaeTcs aTMocdepHBIX OCaJlKOB M CHEXKHOrNO NOKPOBa, KOTOpbe
B ropax HaydeHsl Bechma cnafo, Meto/il KOpPeKTHPOBKH OCAAKOB, H3-
- MepeHHbx ocagkoMepaMmu TperbAKoBa, NPHMEHHTELHO K TOPHBIM Tep-
- puTOopHaM He pa3palboTaHbl.

Hy:xpaores B ganbHeiieM pacliHPEHHH 3KCMEPHMEHTaNbHbIE BOM-
HoGanaucosple  HCC/ICNOBAHHS B BBICOKOrOpPHOM 30He U B npejejax
gaabo HayueHuwslx ropaeix paitonoe Boctounoit Cubupu n Cesepo-Bo-
eroka CCCP, [aauuefimee paciluypenne Halwux 3Hauuil o sakonomep-
- HOCTAX BaarooofopoTa B Npeaeaax ropHblx TEPPHUTOPHH 3aTPYyLHH-
‘Tesibio Oed CYLIECTBEHHOTO PAa3sBHTHA THAPOMETEOPOJOrHYCCKOH CEeTH
- B'aTHX paloHax.

5.1. BIHAHHE BBICOTHOR NOACHOCTH HA PACNPEAEMEHHE
SNEMEHTOB BOJAHOIO BAJJAHCA TOPHBIX BOJOCBOPOB

BoabuinueTBo pabor, CBA3AHHLIX € HCCJAEAOBAHHAMH BoAHOro Oa-
_ JlaHca TOPHBIX TeppHTOpHil, A0 HEAABHEr0 BPEMEHH OCHOBBIBAJHCH Ha
yuere sdpexra BepTHKaALHON noacnoeti. Eute » 1886 r. K. Muwkoe-
* cknit [117] ycranoBua, uTo pacnpeiesedie CpeiHero roaoBoro Kosg-
- (hunHEeHTa CTOKA B ropHHX paioHax nojAMHHSETCs 3aKOHY BEpPTHKA/b-
- HOH moscHocTH. Ilocneayiompe paboThl NOATBEPARIN BOIMOMKHOCTH
MNOCTPOEHHA TAKHX PErHOHANLHLIX SMIHPHYECKHX 3aBHCHMOCTEH H
B OTHOWIEHHH APYTHX 3JeMenToR pojnoro Ganauca. HanGonee sddex-
" THBHO HX NpHMEHEeHHe A8 H3YUYEeHHA 3aBHCHMOCTH OT BBICOTBHl OCpen-
HEHHBIX BO BPEMEHH HJIH MO TEPPUTOPHH 3JEMEHTOB FHAPOMETECOPOJIO-
- THHECKOTO peXcHma,
Corslacio  COBPEMEHHBIM NPEACTABJAEHHSM, BHCOTHAA MOACHOCTD
- sBasercd  oAuoil M3 (opM  npoABJEHHA NPHPOAHOH 30HAaJLHOCTH.
- H. H. l'apuman [43] Bmigensier ABa poja 30HAJBHOCTH: pajAHALHOHHO
OOYCHOBJICHAYIO H aJBEeKTHBHO obycaopiennyo. B paMKax kamaoi us
HIlX OH paccMaTpiuBaeT HECKOJbKO CaMOCTOATENBHLIX BHIOB 30HAJbL-
- HocTH, B paBHuuHBIX paffoHaX NPHTOK COJMHEYHON pajgualnl K 3eM-
~ HOH MOBEPXHOCTH ONPEAesercs ee IWHPOTHEIM noJoxKeHneM (LHpoTHaR
30HAJLHOCTE), B ropax — 3KCrnosHnHed (IKCMOSHUHOHHAS 30HAJb-
~ HOCTh) H BBICOTOI (BLICOTHA# 30HAJALHOCTL). [TO OTHOWEHHID K ajJBeK-
THRHEIM TOTOKaM Tenda H Baard Tapuman BbIAENSET NPOAOJALHO=
HHPKYJISAUHOHHYIO (yAaJeHHOCTL OT 04aroB (OpMHPOBAaHHA NOTOKOB),
- BKCHO3HIHOHHO-UHPKYNALHOHAYIO (OpHEHTalUHS MO OTHOWEHHIO K Ha-
MpasjeHHio nepedoca Temaa H Baarn) u Gaphepuyio (nepeceyenue
- AHCAOLHPOBAHHLIX FOPHBIX CHCTEM) 30HAALHOCTL, B ycaoBuax oTaeb-
" HBIX TOpHBIX CHCTEM COYETAHHE 3JeMeHTapHBIX (OpPM 30HAJBLHOCTH
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NPUBOAHT X 00pasoBaHnio CAOMHBIX (GOpPM 30HAJNBHOCTH, KOTOpble
Fapuman naspaj AHCJOKAUHOHHBIMH,

M. C. Cocenos [117] obpatua BHHMaHHe HA TO OOGCTOATEJNLCTBO,
YTO cXeMa 3onaabHocTH [apumana XOoTA H OXBaTBIBAeT JOCTATOUIO
NoJHo o0llHEe 3aKOHOMEPHOCTH TEnJo- H BJaronepenoca, caalo yuH-
THIBAET OCOGEHHOCTH NOJACTHJAIOWEd NOBEPXHOCTH, KOTOPHLIE MOPYT
OKasblBaTh CYUECTBEHHOE BJHSIHHE Ha THAPOMETEOPOJOTrHYECKHe Mpo-
neccwl B ropax. Ilo muennio Cocenosa, «B npeaesaax pafiona ¢ oumo-
POAHEIM XaPAKTEPOM BBICOTHO-IKCNOIHUHOHHON 30HAJNLHOCTH Onpe/le-
JEHHOMY COYETAHHIO BHAA NOBEPXHOCTH, BLICOTHL H 9KCMNO3HUHH COOT-
BETCTBYIOT i Onpeje/ieHHble THAPOJOrHueckHe cBoiicTsa. JT0 OTKpHBaer
BO3MOMHOCTH JJf TEPPHTOPHAJLHON HHTEPNONAUHH COCTABAAKULIHX
BoAHOro Oaaamca M HX caxropop». Ckazanuoe, OAHAKO, CNPaBEl-
JHBO, €CAH NOJ IKCNO3HIHEH NOHHMATL HE TOJbKO OPHEHTALHI CKJO-
HOB 110 CTpaHaM CBeTa, HO TaKiKe H N0 OTHOWEHHID K HanpapJeHHio
Baaronepenoca. Kak Oyser nokasano HHMKe, NPH HCCACAOBAHHI MPO-
leccos (pOPMHPOBAHHA NEMEHTOB BojHOro 0aJjaHca B ropax Clemyer,
HAPsALY ¢ APYTHMH, YUHTBIBATh TaKOH NOKasaTelb, KAK YKJIOH CKJOHA.

Brnoane oueBnaHo, 4TO BLICOTHAas# 30HAJLHOCTH 3JCMEHTOB BOI-
HOTO H TenjoBoro 6anancos 0cofeHHO OTYETAHBO A0JIMKHA NPOABAATLCH
JL15l CKJOHOB OJHHAKOBOH OpHEHTAlHH ¢ OJH3KHMH YKJonaMmu. 3T1oT
BLIBOJL XOPOILLO NMOATBEPIKAAIT Pe3yJbTaThl HCCJEJ0BAHHI, BHINOJIHEH-
HHX B pasanyiplx ropuwx paitonax CCCP. aa teppuropun 3aGaii-
Kanabs, Hanpumep, ByriHHCKHM ycTaHOBJEHBI CAMOCTOATELHBLIC 3aBH-
CHMOCTH OCAAKOB H CTOKAa OT CpejHeil BRICOTH BOAOCGOPOB JLIf Tpex
OTACJbHBIX pafoHOB, pas/HYalOUIUXCA 110 XapakTepy OpHeHTauHH —
ceBepo-3anajanoro, BoctoyHoro u 3anagunoro [37]. I'paduxn cpasu
OCaJIKOB € BHICOTOH MECTHOCTH [AJA YKasaHHBIX Bhiule paiionos npej-
craBjens na puc. 10.

O BIHAHHH BBICOTHOH MNOACHOCTH Ha pacnpenejeHHe 3JeMeHTOB
BOAHOrO Gajanca JaloT npejacrapienne rpadHkH, NpHBeJeHHBIE HA
pre. 11. 3tu rpadukn noayyenn aaa Gaccefino pek Hou-Kuiswuicy n
AJiaapya, pacnosomeHHLIX Ha ckaoHax cepepuoro Tsanb-Ilans [13].
Ipadurn  xapakTepHayioT H3MeHEHHA OCAJKOB, CTOKA M HCNAPEHHSH
C BLICOTOH MECTHOCTH, AHaJN3HPYyA 3TH 3aBHCHMOCTH, MOMKHO 3ame-
THTb, YTO CBA3b OCAJKOB C BBICOTOH MeCTHOCTH Aasi o0oMX BOJO-
c60poB NpHMEpHo OAHHAKOBA, 4 CTOKA M HCnapenns — paaanuua. Jlo
BeicOTH 3200 M ncnapenne B Gaccefine p. Asaapua Medblie, ueM Ha
BopocGope p. You-Kuabiicy, 1o B sHaunTeabHON CTENeHH CBHA3aHO
C TeM, uTo B nepsoM Gaccedne, HaunHas ¢ BbhicoTel 2500 M, MHOro OCHI-
neil ¥ cKaj, HCnapeHHe ¢ KOTOPHIX HAMHONO MEHBIUE, YEeM ¢ JYroBhiX
NOBEPXHOCTEH, KOTOPBIMH HA 9THX BHICOTAX NpeACTaB/ena NoBepXHOCTD
Oacceitna p. Hon-Kuiswiicy. B To ke BpeMs H3-3a pasiauuus MopcTH-
JA0UEX NOBEPXHOCTEH cTOK p. AJaapua B 3TOH 30HE BLILLE, YEM CTOK
p. Hon-Kuissiicy., dtumu pasauuusmu o6bsicHseTes Takxie ToT (akr,
HTO CTOK N0 BHLICOTHBIM 3oHaM B Oaccefine p. Anaapua naMmensercs
GoJee niasHo, yem B Gacceiine p. Yon-Kusumacy [13].

Ecan cpaBuuTh 3aBHCHMOCTH OTAGNBLHLIX 3JEMEHTOB BOjHOrO G6a-
JaHca OT BHICOTHI MECTHOCTH, NOCTPOCHHLIE /I PA3JHYHBIX TOPHEIX
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Pue. 11, Masmenenie ¢ BucoToll saeMentos Beinoro Gananca (E — nenapenwe,
P — ocankn, ¥ — cToK).

a) Gaccein p. Yon-Kmamacy; 6) Gaccefln p. Aaaapua.



cHeTeM, OHH OGYAYT CYLIECTBEHHO OTJAMYATLCA JPYr OT Apyra. 310
oGBACHACTC B NEPBYIO OHEPEAb PasiHuieM KJIHMATHHECKHX YC/IOBH
TOM WAH HHOf ropHo# TeppuTOpuH, Tem He MeHee A JIOOLIX FOPHBIX
cHeTeM oOLIHM ABJAAETCH VBeJHUYEHHE 0CaZKOB W CTOKA € BO3pacTaHHeM
BLICOTHL MECTHOCTH 10 onpejenenHoro npejeaa (3500—4000 m), a sa-
TeM Hx ymenblienne. Ilpekpaluenne Bospacranis OCajkoB Ha JalHbIX
BLICOTAX OOBLACHACTCA TEM, 4TO B YCJIOBHAX pa3pe:kenHoil arMmocdepsl
cunaerea addeKt KonjeHCAUHH BOAAHBIX TAPOB.

Coraacho nccaeposanuam B. I, Tanumko [42], ocnoBHas n04#
ctoka (67 %) B Gacceitne p. Kuiswuiua dopmupyercs soie 2600 v Ha
njomLaAn, aanuMaioumeit 28 % obume# naowaan sojgocbopa. Ha peico-
tax or 1200 no 2000 m, samumatouux 38 % mnnomann sogocGopa,
dopmupyerca seero 9,3 Y cymMMapHOro cToKa. Uro kacaercs anaveHuli
CYMMapHOTO HCHAPEHHH, TO B HH3KOrOPHOM [OsiCe 10 BBICOT NPHMEPHO
800—1000 M oun majo mensiores, a Haunnas ¢ 1000 M cueremaTnye-
CKH YOBIBAIOT C YBeJHYEHHEM BBLICOTHI MECTHOCTH. Tak, B Gacceiine
p. Ke3siiua cymMmmapHoe HernapeHnie ¢ noBepxHoOCTH OpHOro Bojgocbopa
3a TenJblii NepHoja roja yMeHbIIAETCH OT 300 MM B HHAKOrOpHOH 30HE
¢ puicotamu 1300—1500 m 10 40 mm B 3oHax Buicot 3500—3800 m [42].

AHann3 MaTepHaJoB M0 BAaMKHOCTH MOYBOPYHTOB 3a PasiHtHbE
Mo BOAHOCTH rofbl CBHASTEAbCTBYET O TOM, HTO ¢ yBeJHYeHHeM BblCOTHI
sanacel BAard B nouse ypeauuupaiores. lIpu sTOM nmOBhILIEHHBIE BJa-
rosanacel HaGaiogaTes Gojee MPOAOJHHTEbHOE BpeMA Ha OONBINHX
puicotax [117].

MaMmenenna TOro HJAM HHOMO THAPOMETEOPOJIOrHYeCcKoro 3JjeMenTa
¢ BHICOTON OOLIUHG XapaKTepHIYIOTCA ero BEPTHKAJLHBIM TPajHeHTOM,
KOTOpbifl paccuntbiBaercs wa 100 m nomuatna. Kak Obuio oTMeueHO
BHIIE, B YCJAOBHAX FOPHBIX TEPPHTOPHH HaACKHBIE CBA3H 3JCMCHTOB
BoaHoro GaJjaHca ¢ BbICOTON MOryT OBIThH YCTaHOBJEHbL Aaf OAHOPO/I-
HBIX 0 XapaKTepy OPHEHTAWHH H KPYTH3HBI FOPHLIX JaHiuadTos. [To-

TatGanua 16

BepTHkaisHbie rpajHedTs OCHOBHBIX SJAEMEHTOB BOAHOTO Gananca mm
na 100 m nopnema

AsnanTyan Cpanuent
Fopnan Tep- OpHentannn | BBICOTH, AR Heroumig
PHTOPHA CKACHOD ﬁ:fﬂ“':pﬂ?ﬁ‘ AAHHLIX
eHT, M f o ¥ E
Tanu-lllaue | Cepepuui 1400—3400 | 7—19(26—50 |—16... —26 [117]
cKaoH 3an-
Jufickoro
Anartay
Boanoil Cepeputit 500—3000 |20—-90|20—100{ —1... —I14 [28]
Kapkas CRADH
10K KB 5003000 | 3590 |54—105| —3... —19]  [28]
CKAOH
Jalaiikanbe | 3amanubii 1000—1500 | 24—32120—30 | —1... —10] JlauAse
B. C. Byr-
JHHCKOTO
118

oy
i

‘9TOMy B npejenax OGWIHPHEIX TOPHBIX CHCTEM BHIACSIOTCH pafionsl,
HMEUIHe A0CTATOYHO }FETGF'I!IHBHE CBA3H OTAeJbHEIX 3jemenToB Oa-
‘jnanca ¢ BecoTOll MecrtnoctH. Takue JoKajJbHBE 3aBHCHMOCTH € Bbl-
COTOll oTaMMaloTes APYr OT APYra Kak no Xapakrepy cBA3H, TaK W
1o spauennam rpamwentos. B. L 3aifikopuim [57] ans TeppHTOPHH
Kapkaza Bujenedo 29 paifioHoB, pasjiHualolIHXCA 110 XapPaKTEpy
cBAaN
Boasworo Kapkasza (Ges AsepGafipxanckoit CCP n [larectanckoit
"ACCP) no xapaktepy CBA3H OCa/IKOB, CTOKa H HCNAPCHHA € BBICOTOH
BBIJIEJICHO Ha
25 paitonos, O6 H3MEHYHBOCTH BEPTHKA/bHLIX TPA/HENTOB OCHOBHBIX

ctoka ¢ Boicotoit. JI. A Baagnmupopsim [28] B npejesnax

ceBepHOM cKJoHe 24 paiioHa, a Ha 10¥HOM CKIOHE

sjieMedToB BoaHoro Gananca B YCJIOBHAX CPAaBHHTCALHO OJIHOPOAHBIX

[0 OPHEHTALNH TOPHBIX TEPPHTOPHIl AaeT npepcrasieHne Tabu. 16.

SHaunTeabHBle KosebaHua rpajHeHTOB NOKAa3kIBAIOT, YTO 30HAJb-

HOCTL 3JeMeHTOB BOAHOro .GanaHca B FOPHLIX YCAOBHAX MPOsBJAAETCHA

peckMa caoxuo, Kak Oyner noKa3aHo HHIKe, BO MHOrHX CAayHasx ath-
(exT opHeHTALHN CKIOHOB GYAeT OKasbiBaTh GoJblIee BANANHE HA pac-
npeaeneHie 3JeMEHTORB GanaHca, YeM BbLICOTA MECTHOCTH.

5.2. VYET AKCMO3ZHILLHH H KPYTH3IHBI CKJOHOB
NPH BOJAHOBAJNIAHCOBBIX PACHETAX B IFOPAX

OpueHTalia CKJIOHOB, KaK YiKe OTMeyasJoCh, OKA3LIBACT BJAHAHHE
pa QopMHpOBaHie 3JEMEHTOB BOAHOrO GajaHca JABOSKHM obpasom.
C oAHO{l CTOPOHLI, OHA XapaKTEPH3YET PacioJOKeHHe rop H ropHbiX
CHCTEM OTHOCHTENbHO npeobJanalollero Hanpap/jieHHa nepexoca B/az-
HBIX BOSAYIWHLIX Mace H, ¢ APYroil CTOPOHbLI, ONpPELeJAET PA3IHUHBIH
paanaunonuelfi 6Gajade pasHo OPHEHTHPOBAHHBLIX TOPHLIX TOBEPXHO-
ereit, Ecan paccMarpupaTh NepBblil acnexkT, ToO B 3TOM cjayuae BJis-
HHe OpUeHTaINN CKasbiBaeTcs B MEPBYIO OUepeilb Ha PEeXKHME OCALKOB
W Yepes HHX Ha pemHMe cToka. B Tex cayuasx, KOrjia roptuele CKJIOHEL
PACNOJOKEHE Ha NYTH BJIXKHEIX BOZAYUIHLIX BETPOB (HaBETPEHHLIE
CKJOHB), OHI MOJAYYal0T 3HAUHTEAbHO OOMbLlIee KOJIHYECTBO OCaLKOB,
qeM CKJOHBI JIPYTHX IKCHO3HIHIA, ITOT, B 00LLEM-TO, GeccnopHuii (pakT
NOATBEPIKAAETCA  peayabTaTaMi  MHOTOYHCJEHHBIX HecaeaoBanHii,
Mo panusm, xanpumep, M. H. Kupumoxa [70], sogoc6opsl npasoGe-
peskHbIX NpHTOKOB p. THCH, pacnoioKeHHble Ha HABETPEHHLIX CKJO-
nax Kapnar, xapaxTepHayloTcs HanGOBLINM KOJHYECTBOM OCALKOB!
Ha Buicote 600—700 m Bunajgaer 1400—1600 MM B roa. B 10 MWe
Bpems B BepxoBbax p. Hepuofi Tucel, Gaccefin KOTOPoOH pacnoJioiKeH
Ha NOABETPEHHOM CKJOHE, KOJHYECTBO BLINAAAIOIIHX OCA/AKOB Ha Bbl-
core 1000 M ne npespiinaer 1400 MM B roa. BopocGopu npasobepesk-
HBIX NpuTOKOB p. JlHecTpa, pacnoJOXKeHHbe Ha HABETPCHHBIX CKJIOHAX
Kapnar, no jaupbiM TOro e aBTopa, YBJAAMKHAIOTCA 3HAUHTEALHO
ayuie  (1450—1650 MM/roj) no cpaBHEHHIO ¢ Gacceitnom p. llpyr,
pacnonokKennHM Ha noaserpensom  ckaone (1050—1300 mm/ron).
Ha teppuropun 3aGaiikanbs [37], KoTOpas HaXOAHTCA MO BO3ACH-
CTBHEM UHKJIOHOB, NPHXOAAMWMX ¢ ATJAHTHKH, H MYCCOHHHIX BO3/Yll-
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HBIX Mace, GOopMHPYOILHXCA HAN LaJbHCBOCTOMHBIMH MopsMH H TH-
XHM OKeaHoM, HauboJee yBJIaMHCHHBIMH SABJIHIOTCH CEBEpO-3anajiHble
H BOCTOYHBIE CKJIOHBl, T/Je TpajHeHT ocailkoB cocraeaser 40—
50 mM/rog Ha 100 M moabeMa. B To me Bpems sanagHble CKJAOHEH, Ha-
XoasillHecqs B BeTPOBOH «TEHH®, NOJYYAIOT 3HAYHTE/NLHO MEHbLIEe KO-
JIHYECTBO OCA/IKOB H FPAJHEHT ocaaKkos 3aech 25—30 mm/ron wa 100 m
noabesma. [To ganuwim B. T. Kuperm [71], naubosabliee kKoJuuecteo
ocankos B ropax Konerjara penagact B sanafiHofl HX YacTH, KOTOpas
Gojiee foCTYnHA AJS BJAXKHBIX BO3AYLIHLIX Mace, B 3aMKHYTEIX KOT-
JOBHHAX H Y3KHX JOJHHAX OCAJKOB BHNAajaeT 3HAYHTENbHO MEHBIUE,

Bropoft acnexT BjANAHHA OpPHEHTALHH CKa3bBaeTcs B HeEO[HHAKO-
BOM NOCTYIJIEHHH H PACXOJAOBAHHH CONHEMHOrO TEMJa HA CKJOHAX pas-
JIHYHON SKCNOSHLHH M KpyTH3Hbl., Byrauwnckum cosmecrdo ¢ B, I, Hu-
KHTHHBIM BbLIMOJHEHL! TEOPETHYECKHE PacyeThl CpeiHero MHOroJeTHEro
palHauHoHHOro Gajanca CKAOHOB PasiHYNON IKCNOIHUHH H KPYTHIHbB
€ HCNOAL3OBAHHEM JaHHBIX CTAHAAPTHBIX AKTHHOMETPHYECKHX HalJio-
Aenni [38]. Pacuersl Boinosuenst 3a neproasl or 6 po 10 jger aas
WECTH AKTHHOMETPHYECKHX CTAaHUHHA, PacHoJoMKeHHBX Ha TeppPHTOPHH
JaGaiikaabs H npujeraoulHx pafioHoB 0 HMEIOUIHX BHcoTh a0 800 M
Hag yp. M. Has 9Tux cranuuit GuIIH paccunTaHBl CpeAHHe MHOTOJET-
HHE MeCAYHble 3HaYeHHd paiHauHonHoro OajaHca CKJIOHOB KPYTH3IHOIN
0; 5; 10; 15; 20 n 25° aan BOCBMH a3UMYTOB, B3ATHIX Hepes Kam-
aple 45°, IMog asuMyTOM NOHHMAJCH YrOJ MEXIY HanpasjeHHeM Ha
or (A:=0°) u ropusoHTaJBHOI npoekiHell HOPMaJH K CKJAOHY, OTCHH-
ThlBaeMBblil o 4acosoli crpeaxe. Pacuer nponssoauica no dopmyne
(2.2), Tlpu stom cyMmmapuas cojHeYHas paiHailis onpenesanach Mo
thopmyne

£y
(Qika + Gexn)y = m 5 [1‘.’.}'[n:nt'Jus-H,_;J (cos Az cos A, - sin A sin A;) sin p 4

TR o osR) 4L g boes %] dt, (5.1)

rpe Q* H § — COOTBCTCTBEHHO CpeiHHE 3HAYCHHA IT]]HMﬂﬂ H pacCciaH-

HOII COMHEUHON pajuauui, npuxoAsiel Ha HepPNeHAHKYAAPHYIO Jydam

CoaHlla MOBEPXHOCTL B OCHOBHBLIE cpokn nabJonennit; {; v fz — cooT-
BETCTBEHHO BpeMda Bocxoaa u saxona Conxua, Mmuu; Hgz— BuicoTta
Coanuna 8 ocHoBHule cpokn naGmoneuni; Az — asumyt Coanua B oc-

HOBHBE CpOKH HaOJoAeHnil; p— Kpyrusna ckaona; A;— asumyr
CKJOHA; M — 4iHcA0 gHell B COOTBETCTRYIOLIEM Mecsile.

Pacuer E"TIJ{I)EHTHEHEIFG H3AdYHCHHA CKJAOHOB MPOH3BOAHJICHA HO
dopmyae

[exn=0,950T* (11,7 — 0,23e) (1 — ¢en) cos p, (5.2)

rae o=25,67-10-"2 Br/(cm?- K*)— nocrosnnas Credana—bBoabsumana;

T — abcomoTias TeMnepatypa BO3AyXa; € — CPE/HAS Mecsumas yi-
pyrocrth BoasHoro napa, moap.
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~ Cpeanne Mecaunbie 3iavenusn aaneno s dopmyde (2.2) aas pac-
CMaTPHBACMBIX CTAHUHE OLLiH B3ATL N3 «CHPAaBOYHHKOB 10 KJAHMATy
CCCP». PesayantaThl pacieToB NOKa3anH, uTo He0BXOAHMOCTL Yui-

BATL H3MEHEHHs pajauauHoHHOro GajaHca CKJIOHOB B 3aBHCHMOCTH
(OT HX SKCNOSHUHH H KPYTH3HBI BO3HHKaeT A5 paccMaTpHsaemolf Tep-
PHTOpHN JaMIUL ¢ Masa 1o ceHTAGpb. B octadbible Mecaun STHMH H3-
- MEHEHHSAMH MOMHO npeneOpeus BC/AeACTBHE MaJ0CTH 3HaueHuit R.
‘Ha ocroBanun nonyyeHHmX pacueTHEIX AaHHBIX 0Ka3a70Ch BOIMOM-
HBIM COCTaBHTL /5l pacCMaTpPHBAEMON TEPPHTOPHH CBOAHYIO Tab.auiy
TOMOBLIX 3HAYeHHH pajnaunonHoro GajaHca CKJIOHOB B NpOlEHTax
OT pajnaunonHoro Gajanca ropu3oHTaAbLHOR noeepxHoctn (taba. 17).

. Tabanua 17
logosoi pagnaunonneii GasaHe CKJAOHOB B NpoueHTax
OT PAajiHAUMOHHOrO GanaHca rOPHIOHTAALHOR MOBEPXHOCTH
Kpytnaua cknona, ®
SHCN0AMLHRA
CKJ0HA

5 10 15 0 25
(8] 103 106 108 109 110
3 949 a8 96 94 92
C 96 91 86 81 Fii)
B 100 99 98 ..'%'E-r 93

~ Anaan3 paunbX Ta6a. 17 noKaskBaer, 4TO rOJOBbIe 3HAYEHHS WA
CKJIOHOB pPasanyHON OPHEHTALHH W KPYTH3HE MOTYT CYLIECTBEHHO pas-
Juuartecs. Jas ckaoHoB HeGOMLIIONA KPYTH3HBI H3MeHeHns R B 3aBH-

CHMOCTH OT MX 9KCNO3HUHH HesHauuTeabHbl, C yBeanueHHem Kpy-

TH3HBl 9TH M3MEHEeHWs BO3PAcCTaloT, H npH KpyTH3He 25° paaHauuoH-

Hbllf 6ajlaHC CEBEPHOro CKJOHA OKasuiBaerca Ha 25 % menuwe, a 10wk-

Horo—mna 109 OGoabwe papmalHonHoro Gajdalca TrOPH3OHTAJLHON

- MOBEePXHOCTH. [las ApYrHX SKCHO3HUHA 3TH HAMEHeHHA MeHee 3IHAUH-

- TeJIbHBI, HO TakXe BechMa owlyTuMbl. Oaa Goabluefl HarafsaHOCTH

XapakTep HM3MEHEHHH TOJOBHIX 3HaveHMil paamauuoHporo GaJjanca

CKJIOHOB B 3aBHCHMOCTH OT HX OPHEHTAUHH H KPYTH3HR nNokKa3aH Ha

Aunarpamme (puc. 12). BuBoaw, noayuennsle ana tepputopun 3abaii-

. KaJbs, COBNAAAOT C PE3yJAbTATAMH aHaJOrHYHLIX HCCaeloBaHMil, Bbi-

MOJIHEHHBIX B JPYIHX FOPHBIX pailoHax.

‘ B. A. Boros [12], paccmaTpuBasi Bonpoc o BAHAHNN 9KCHOIHILHN
H KPYTH3HBI CKJOHOB HA pajHalHOHHBIN GajlaHc B YCJAOBHAX 3anaj-
Holt Bawkupuu, noayuua eaeaywouine naunsie (taGa, 18),

: Takum o6pasom, npH oleHKe OTACJILHBIX 91eMenTOB Gajanca B rop-

HBIX YCHOBHAX C HCNOJL3OBAHHEM PacuUeTHHX CXeM, B KOTOPHIE B Ka-

- 'MECTBe napaMmeTpa BXOAHT pajiauHOHHBLIT Ganane, HeoGXOANMO YUHTHI-

BaTh €ro H3MEHEHHA JUI5l CKJOHOB PAa3JIHYHON SKCNO3NUHH H KpYy-

TH3HB, B 4acTHOCTH, NMPH HCNOJABL3OBAHHH A8 PACYETOR HOPMB TOJI0-

BOrO HCNAPEeHHH ¢ FOPHHIX BOJAOCOOPOB YTOYHEHHOrO ypaBHEHHA CBA3H

‘M. H. Byasko (cm. dopmyay (5.9)) snauenns BOSMOXHBIX OIIHGOK
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BCJCACTBHE HEYYeTa H3IMEeHeHHH pajiHauHoHHOro 0ajaHca Ha CKJAOHAaX
pasHoil SKCMHO3HUHK TIPH KpyTH3HE ckaoHoB 20° MoryT jaocturath cle-
AylouHx aiadeunii (tada. 19).

Ha npumepe apyx ropuex BojocGopos Gacceitna p. Butum Owijio
pACCYHTAHO HCNApeHHe no ypaBHedHwo (5.9) c yuerom u Ges yuera H3-
MEHeHH aHayenuit R B 3aBHCHMOCTH OT 3JKCMNO3IHUHH H KPYTHIHLI
CKJOHOB, Ha KOTOpLIX pacnonomennl popocGopw. PesyapTaThl pac-
HETOB npejctapiens B taba, 20,

C
40 B/ £

el

(3

i Ca

—— 10"
——{is
—-—mﬂ
25

20

408m/m?

B

Puc. 12, Ouarpamma asnawenwii pagnaunonnoro Ganauca B 3aBu-

CHMOCTH OT JKCNO3HUHE H KPYTH3HL CKJIOHOB NPH PAZBaWiioHHOM
GamaHce FOPH3OHTAABHON mopepxuoct, papnoM 40 Br/m* (3alaii-
Kajbe).

[Tosyuennble AaHHbIe CBHAETEJNbCTBYIOT O HeoGXOAMMOCTH YueTa
H3IMeHeHHi paanauvonnoro 6Gajanca CKJIOHOB B 3aBHCHMOCTH OT HX
OPHEHTAIHH H  KPYTH3HB NPH pacyeTax HcnapeHHsa Nno ypapHeHHAM
cBs3d. Yro kacaercs ApYyrHx 3JeMeHTOB BoAHOro OajaHca: 0cajlkos,
CTOKA, H3MEHEHHs BJAro3anacoB, TO Ha pacrnpeiejeqie HX rofoBbiX
SHAUCHHH KPYTH3HA W SKCNO3HUHS CKJAOHOB NpsAMOro BosjeficTeus me
okasuBawT. B nannom cayuae GoJsiee CyulecTBeHHOE BJHAHHE HMEeT
OpHeHTalHs CKJOHOB MO OTHOLIEHHK) K HANpaBJeHHAM NepeHoca BJa-
rOHACHILEHHBIX BO3AYIWHEIX Mace, Tak, nanpumep, B Gacceitne p. Kni-
ablada  (loro-sanagnstii Tanb-Ilans) muorosernne cpeanue rojoBbe
CJOH CTOKA pacnpeiejsiioTcs B 3aBHCHMOCTH OT 3KCHO3HUHI CKJIOHOB
eaeayonium obpasom [42]. Ha womubix ckjaonax rofoBoil ¢J1oil cToKa
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TaGauua 18

rOpH3ONTAABHON NoBepXHOCTH Aaa Tepputopun Bawxkupum

(renawmit nepuoy roga) [12]

Panmaunonnui GaaaHe CKAOHOB B NPOUEHTAX OT paaMauvonuoro Gajanca

S RCnoMLET CHA0HA

| -

H PAjHBIX HOPMAX FOJOBBX OCANKOB

EpyTiana

CEAOHA
' H) K3 3 C3 cCH H KB
1°30' 102 101 100 o 99 101 102
3 00 102 101 99 o7 96 97 1000 102
5 00 105 102 48 94 92 85 100 104
8 30 109 104 a7 90 58 93 101 107
17 30 117 112 96 85 78 86 101 114
30 00 127 117 94 71 66 7 101 122

Tabanua 19

Ownbkn onpenenenna no ypaersenyw (5.9) HOpMM ropoBoro HenapeHms
C PA3saHUHO OPHEHTHPOBAHHBIX FOPHBLIX CKAOHOB KPyTH3HOH 20°
npn paguaunonnom Ganamce TOPHIOHTAALHOH noBepxHoctn 26,6 w 53,2 Br/m?

SAHCTOaNIL
CHAOHA

Cleaakn,
ELLY |

OanfiKa SHenoAHIHA
CAPELedeiHn CRAGIHE
E %

Clcazkn,
i

Ornten
ONPeLeeHH A

L

300

500
700

300

500
700

Mpn R==53,2 Br/m?

+5
-+10
+14
-2 10
-
-3

300
500
700

288

'I'Ipn R=26,6 Br/m2

1
18
Ll

—5
—6
-7

Tabanuza 20

Pacuer no ypasuennio (5.9) HOpMB roaoROro CyMMAapHOro MCNapeHHs
C HCNOJLIOBAHHEM 3HAMEHHA paaHaudoHHoro GaJanca ropHIOHTAABHOR
MOBEPXHOCTH R W ¢ yHMeTOM pajnauMonnoro Gasadca ckaonos R’

Pexa — nyHKT P s 'E; ,rfq: BTL: £ sam D;ﬂ;fﬁzn?niﬂ'
Pacuer E no P n R’
Mama — noc, Uykua 790 | 32,0 9.0 | 259 | oo
. BHramuMo — noc. JUramnmo 683 37,8 7.7 322 —
Pacuer Enmo Pu R
- Mama — noc. Yykua | 790 | 39,8 9,0 I 343 | 437
C SHramnMo — noc. SHramumo 683 34.4 7.7 287 —11



cocrapaser 907 MM, Ha Oro-BocTodHbix 864 MM, Ha CEeBEpPO-BOCTOUHBIX

854 MM u Ha loro-zamaaunmx 800 mm, B jpannom cayudae pacnpenede-
HHE CTOKA AaHAJOMHYHO pacnpeie/eHHio CHero3anacop, a nocjaejHie
TECHO CBA3AHEI C XApaKTEPOM OPHEHTAUHH CKJIOHOB MO OTHOIWIEHHIO
K HanpaB/eHHAM BJaroneperoca.

5.3. OCOBEHHOCTH PACHETOB JIEMEHTOB .BDII.HUI'D BAJNIAHCA
PASJIHYHBIX FOPHBIX JIAHAWADTORB

Bacceitn kpynHoit ropuoit peks co CpeiHHMH BhicoTamn Boaoc6o-
poe 2500—3000 M oxpaTbiBaeT, KaKk NPaBH/I0, HECKOJbKO BBICOTHBLIX
nosicos, B ofiem ciayuae MOMKHO [OCACA0BATENLHO BHIIGJHTL CTENHOI,
JIECO-JIYTOBO-CTENHOM, aJbNHACKHH W TIfUHaAbHO-HHBaALHBIH mnosca.
Crennoft pepTHKANbHLIA MOAC XapaKTeped AJA Npeiaropiil, rafuHalbio-
HHBaJbHBIH HMEeT MecTo B TOpHO-JeAHHKOBHIX Gaccelnax, BepxHHe
30HLEI KOTOpHX pacnojoxenn ofwuno Beiue 4000 m nag yp. m. Pac-
HETHl OCHOBHBIX 3JeMeHTOB BojHoro OajaHca B CTelHOM [OfACE MaJo
OTIHYAIOTCA OT OOBYHBIX pacueTos COCTABINAIOUWIMX BOAHOro OanaHca
JJIf 30HEl cTenefl B paBHUNHBIX YCJAOBHAX, TaK Kak B GONBUIHHCTBE
CAVHACE YKa3aHHLIH BBICOTHBIA NosiC JQOCTATOMHO OCBELIEH RaHHLIMH
rijipoMereopoaoruyeckux nHabawoaennit, las pacueTos oTAGNBHEX 3/1€-
Mentos OanaHca 31ech MOFYT NPHUMEHATLCA Te JKE METOAbl, KOTOpLIE
HCNOJL3YIOTCH B PABHHHHLIX VCJAOBHAX [Jf AaHHON NPHPOLHOH 30HEL

Jleco-nyropo-crennoil nosic B OTHOWIEHHH 3aKoHOMepHocTell dop-
MHPOBAHHA 3JeMeHTOB BoAHOoro Oananca H3y4eH TaKiKe J0BOJBHO XO-
pouto, BOJLIWNMHCTBO SKCHEPHMEHTaJIbHBIX BOAHOGAJAHCOBBIX HCCJTe-
JBaHKI B ropaXx BBINONAHEHB! HJH BBIIOJHAIOTCH HMEHHO B JaHHOM
nosce, Pacuerst oTACJbHLIX 3JEMEHTOB BOAHOro GajaHca HMEIOT 3/1€Ch
caeayiouiie ocobennoctd, Hecmorps nHa cylleCTBYIOLULYIO CeTh OCAa/IKO-
MEpPHBIX MYHKTOB onpejejeHHe cpejHero Aas sojocGopa cjaod aTMo-
- chepHBIX OCAAKOB B 3TOM MOACE BCTPEYAET 3HAYHTENLHBIE TPYAHOCTH.
310 CcBA3AHO ¢ HEOGXOAHMOCTLIO KOPPEKTHPOBKH H3MEpEeHHBLIX 3Haue-
HHil 0CcaaKoB, METOAHKA KOTOPON NPHMEHHTENbHO K FOPHBIM YC/JIOBHAM
paspabotana BecbMma caabo. Kak H3BecTHO, B PaBHHHHBIX YCJOBHAX
npu BOAHOOANAHCOBHIX HCCJAEAOBAHHAX B MOKasalHs CTaHAapTHOroO
ocajgkoMepa TperbaKOBa BBOJATCH 4eTHIPe BH[AA MONPABOK: Ha CMAa4H-
BaHHe, HCIapeHHe H3 OCAJAKOMEPHOro Beipa, BeTpPOBOH HeL0yYeT H
HajyBaHHe «I0KHEX» ocanakos (em. n. 3.1). Ileppas nonpaska He 3a-
BHCHT OT Mecra pacnogsoxenus npubopa (paBHHHHBIE HJIH TOpHHE
YCJOBHA), B CBA3NH € 4Ye€M B YCJOBHAX rop MOMKHO HCNOJL30BAThH Me-
TOAHKY ee onpejae/jeHHs, paspaboTaHHYIO A8 PaBHHHHBIX TePPHTOPHMH
[111]. B cBasu ¢ yMmeHbUIEHHEM TEMJOIHEPreTHYECKHX PECYpCoB Mo
Mepe YBEJHYEHHS BLICOTLI MECTHOCTH 3HAYEHHE NONpaBKH Ha HCnape-
HHE H3 ocajiKoMepHoro Beipa Gy/ler NOCTeNeHHO YMEHLUIATBCA C pO-
CTOM BBICOTBI MECTHOCTH. YYHTHIBAA MaJible 3HAYEHHA STOH MONpabKH,
eio Momno npenebpeun [117]. Onpepenenne nonpaski Ha BeTPOBOH
HEJOYYEeT B FOPHBIX YCJAOBHAX OCJHOXM(HACTCH OcOGBIM peMKHMOM Berpa
B ropax. [laa ee onpesesenns pexomenayerca meroanka I'TO, yrou-
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HeHHaa 3a cver yuera OcoGeHHOCTENl BETPOBOrO pesuMa [PH CHEro-
najax u ycaoBHH sallMLleHHOCTH MeTeocTanuuit 8 ropax [117]. [las

KOPPEKTHPOBKH MECAYHBIX CYMM OCaJKOB B ropax MOMeT HCHOJb30-
BaTbes popmyna B. C. loayGepa [49]

P=(P + P)(1 + EN°US2), (5.3)

rie £ — ucnpasiendslie ocaaii, MM; P’ — uasmepenusie ocanku; P, —
CyMMa noTtepb Ha cMauHBauue, MM; A — Kosduunent; Us— cpeanns
MECHUHAA CKOPOCTh BETpa Ha BHICOTe 2 M, M/c; kB — cpenunil MecAYHbI
Kosuunent perposoro uepoydera; N — nokasatens CTPYKTYpH H
CKOPOCTH MajleHus ocajkos,

Eme Gosee cuaomHOll npescTapisercs KOPPEKTHPOBKA OCALKOB,
H3IMEPEHHBIX cyMMapHbIMH ocafkoMepamu, Eannas Merosuka Takoil
KOPPEKTHPOBKH OTCYTCTBYET,

Ml OUEHKH CyMMapHOro HCMApeHHs ¢ JYFOBHIX FOPHBIX CKJIOHOB
HCNOJAL3YIOTCA OOBIMHO pacueTHBIC METOAB, TaK KaKk NPHMEHEHHEe noy-
BCHHBIX HCIAPHTEICH B ropax orpaHuueHo. DTH MeTO[Abl MOMKHO MOI-
PA3/1eNTE Ha ABE TPYNNB: METOAbl, OCHOBAHHBIC HAa 3IMOHPHYECKHX
3aBHCHMOCTAX HCOAPEHHT OT IH/APOMETEOPOJIOTHYECKHX (haKTOpOB, H
METO/bI, OCHOBAHHBIE HA COBMECTHOM PACCMOTPeHHH ypaBHeHHIl BOJ-
HOrO W Tennomoro Ganancos. DouablHHCTBo NpefoseHHBIX pacyer-
HHIX (DOpMYJI OTHOCHTCH K neppoi rpynne merogoe., Tak, B. 1, Base-
Cill [24] npu pacuere cyMMapHOrO HCMAPEHHA ¢ TepPPHTOPHH ApMaAH-
ckol CCP neno/ib3osan 3aBHCHMOCTL HCMAPEHHS OT TeMmepaTyphl BO3-
JIyXa, KOJIHYecTBa OCA/JKOB H BpeMeHH roja.

H. C. Cocenor u JI. H. ®unaropa npesioxuin paccunTuBath HH-

TEHCHBHOCTD Henapenns dE (mm/eyt) B yeaoBHax Sauauiickoro Aua-
Tay no caeayiomeii opmye;

dE = |[[(at)s -+ b) cos al), (5.4)
rie a u b napamerpsl, anauyeHHsi KOTOPHIX ONPEAEIAIOTCH B 3aBHCH-
MOCTH OT BBICOTBI, SKCHO3NUHH H BPEMEHH roja; o — yroJ HakJoHa

CKJIOHA; f3— TeMnepartypa Bo3jiyxa B 13 u.

JI. I1. Masyp [89] aan yenosnit 3auamiickoro Anatay npemto-
#uaa gopmyay

E=0,074H™" 4/d - 1,08, (5.5)
rae £ — mecaunoe 3Hauyenne wenapeHus, MM; H — BecoTa Haf YpoOB-

Hem mopst, M; d W { — cpefiiie MecfiuHble 3HaueHHs nedHIHTa BJIAK-
HOCTH BO3ZyXa H TeMNepaTypel BO3JlyXa Ha CKJIOHe pacyeTHofl

- IKCNO3NUHM; § — cymMapublii Kod(pHUHEHT, YUHTHIBAIOMMI npopoa-

KHTCILHOCTE JIHA W BHICOTY cTostHHA CoJHIA Hajd ropH3OHTOM.

Banskne no cMbicay GopMmyan aas pacueta Henapenusi B ropax
Sauaniickoro Anaray pamee Owitn npemgoxenst A, ®. JInTos-

- uenxo [87].

PaccMaTpHBasi SMOHPHYECKHE 3aBHCHMOCTH, HeoGXOAHMO HMeThb

B BHAY, 4TO OHH MNOJYHEHbl JJA KOHKPETHHIX TFOpHBIX BofocGopoB
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B YCJIOBHAX ONpele/eHHOH TOPHOH TEPPHTOPHH H MOSTOMY ABAAIOTCA
JokaabHLMi, HMcnonssoBanne mx Aas ApPYrHX rOpHbX pailoHoB npu-
BOJAHT, KaK NpabBH10, K 3HAYHTC/bHEIM NOTrPEeHIHOCTAM,

Merojanka pacuera menapeHus ¢ 3ajJeceHHLIX YacTell ropHbX BOLO-
cbopos noury He paspaborana, OJHAKO ONBITHHEIE AAHHLIE CBHAETE]b-
CTBYIOT © TOM, YTO HCIapeHHe c Jieca Bcerja BEINIE, UeM HemapeHnue
¢ Jyroseix nosepxuocreil, Ilo paunmm B. A. CemenoBa, 310 npesw-
leHne 3a TeNABIH TNepuoj B cpeidem cocrasaser 15—20 % [111].
H. C. Cocenos ycranosmuia, uto iias veaoewil 3aunuiickoro Anaray
noTepH Ha HCNapeHde ¢ XBOMHOTO Jeca Ha CEeBePHHIX CKJAOHAX 3a
Tenbli nepuox roja B 1,4—1,6 pas npeswmalr cyMmapHoe ucna-
peHne c ayroBux ckaonos [117].

B nocneanne rogn sce Gosblliee pacnpocTpaHeHHe [pH ONEHKe
CYMMAapPHOro HenapeHus ¢ TOPHHX BOAOCOOPOB Jeco-JYroBo-crenHoil
30HH TNOJYHAET METOJ COBMECTHOro pelleHHs YpaBHeHHH BOAHOrO M
TenyioBoro OanancoB. IloapoOHo aaHHHI MeTOH paceMoTpen B cie-
Aywuiem pasiede,

HenoabzoBanne )18 OUEHKH HCNAPEHHA ¢ JYrOBBIX FOPHBIX CKJIO-
HOB METOAHK, paspalboTaHHBIX A5 PABHHHHBEIX TeppHTOPHI, B GOMbL-
HIHHCTBRE CAYHAER [IPHBOJHT K HEY AOBJIETBOPHTENBHBIM PE3YVJILTATIM.
10 Kacaercs u KomniexcHoro meropaa [37], u meroga B. C. Mesen-
nesa, u meroga A. P. Koncranrunosa [39].

Anbnuiickuit  BHICOTHHIA MNoOfAC B BOAHOGATAHCOBOM OTHOMICHHH
H3YueH HaMHOro caalee, ueM JBa HHKEPACNOJOMKEHHBIX mosca.
B npesenax ganHoro nosca GoJbslloe pACHPOCTPAHEHHE HMEIOT OCLIIH,
Kax ykasmbaer Cocenor [117], Bamuoil xapakrepHcTHKON ockineil,
onpeienaiomedi Bo MHOrOM HX THAPOJOTHYECKHEe CBOCTBA, ABJAeTCH
KPYNHOCTE KAMHEH.

Ocbinu o6aafaoT GOJALIION CKBAXKHOCTBIO, MaNOf TI'HIPOCKOMHY-
HOCTbI0 H OCOOBIM TeMHepatypHbiM pexumoM. [loBepxuocTHHil cTOK
Ha ocwinax He HalOalopaercsa. Baara, obpasyioulascs B peayjabraTe
CHEroTafHHA MWJH BHEINAJAEHHA JOMKJAEBHIX OCAAKOB, INpOcayHBaercs
BrayGn oceinu, GOpMHPYS TPYHTOBHIA cToK. 1A OLEHKH BO3MOMKHOLD
HanOo/bIIero 3ajaepXanns Baarn B ocwnu B, CocefoBuM npeso-
HeHa caenylomas sasucumocts [117]:

B.= Sh,, (5.6)

rae S — cyMMapHas noBepXHOCTh KaMued; iy — COOTBeTCTBYIOm Hil
eil HanGoNLIIKHA coit eMaAYHBARKA,

B. I. Tony6uoseim [50] mas onpelenenns BJaro3anacoB B OCHIIAX
MPeAdoMKeHo caAeAVIONlee BhIpaXeHie: :

M = (M + x) exp (— Eo/Myaxe), (5.7)

rae M — pnarosanackl B onpejefeHHOM cJoe ocHnH, MM; My — Baa-
rosanacel B HavaJbHBIH MOMEHT BpeMeHH, MM: Muyaxe — MaKCHMAab-
Has BOAOYAepAHBaOUIAA cnoco0HOCTL OCKINA, MM, Ey — MakcHMaJbHO
BO3MOMHOE HCMApeHnue, MM; X — napaMerp, onpejensieMuii B 3aBHCH-
MOCTH OT COOTHOLIEHHSl OCAJAKOB H JAedHUHMTA BJAT03aNACOB OCHIH,
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- Henapenue ¢ ocuimneit B BLICOKOrOpHOH 30He, KAK MNOKAa3zaan pe-
BYILTATH  BHLIIOJHEHHLIX HceaefoBannil, B 4—5 pas MmeHbme, 4eMm
fienapenye ¢ AyroselX ckjaonos [60]. Jas npakTHuecKHX pacueTos
wenapenus ¢ ocuneii Cocegosum [I17] pexoMenforana cieayiouas
hopmyaa:

i Bl g\ {545}

‘pae N' —vuucao cayvaeB HaAHYHA OCAJKOB B OCAJLKOMEPHOM Beape
APH ABYXCPOUHBLIX HAOMIOACHHAX, ¢ — napamerp, 3aBHCAULHNE OT Kpyn-
HOCTH OCbinefl, BHICOTH MECTHOCTH H SKCMO3HIHH CKAOHA; A8 cepep-
HOro ckioda 3anamfickoro Ajnartay 3TOT napaMerp  HaMeHsieTcs
or 0,70 no 1,60,

- Hexkoropoe npeacrapiedne o MeCAYHBIX H CE30HHBIX 3HAYEHHAX
"HCnapeHus ¢ ocoineil gaer taba. 21,

| TabGauoa 21

Henapenwe c ocsineit na ceseprom ckaone 3auwawmiickoro Anartay
(mo H. C.: Cocenony [117]), mm

Plecan
Epynnocth Cyssa
Cenon wasHed, an nepiol
oM Vi | VIl ‘ V11 | X
: H=2270 M, 1971 r.
NOmpwi 18 IyI'IIIHE [ 14,2 | 33,3 I 20,7 I 10,3 [ 78,5
F | &)
H=3340 w, 1971 r.
| TO# WA H'plyéngue (40,0) 33,2 24.7 12,2 110
' &)
_ H=3340 m, 1971 r.
CenepHblil Meakue | (42,0) | 39,0 | 27,1 13,9 122
2 (7,2)
% H=3340 w, 1969 r.
=._EHEP“"'E | H{?E:E']HE?E | 6,2 [ 20,3 | 6,5 | 10,8 | 43,8

i

LT
e |

. Ocobennoctsn  (OpMHPOBAHHA 1 pacdeTa OCHOBHBIX 9JEMEHTOB
‘BogHoro Oananca B rAANHANBHO-HHBA/IBHOM MNOACE PACCMOTPEHB
B 1. 5.5.

*,

54. COBMECTHOE PEWMEHHE YPABHEHHHA TEMJIOBOIO
H BOAHOI0 BAJIAHCOB NOPHBIX BOOOCBEOPOB

_{',_“__B nocjefHee BpeMsd IPH OUEHKE CYMMAPHOro HCMAPeHHsA ¢ ropHLIX
-.,-1__:;“ CTAJIH NPHMEHATHCHA METOAHKH, OCHOBAHHBIE HA COBMECT-
HOM pelucHHM ypasuenunil tenjosoro u soasoro Ganancos, M, H. Ku-

IOK nNpH pacyetax rofOoBbIX 3HAYCHHI HcnapeHua ¢ BoaocGoOpoB
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3akapnatckoil CTOKOBOH CTaHUMM HCMONbL30BAN YPaBHEHUE CBA3N
M. H. Bvauko (2.8), peayinTarTnl pacueToB Mo KOTOPOMY OKa3ajHCh
BIOJIHE VAOBJACTBOPHTEJLHEIMH [‘?{}R B. A. IToamoroe [117] npume-
HIJ 175 OLEHKH HCnapenust ¢ BojgocGopoB HensydeHHBIX pex CeBepHoi
Kuprusun ypassenune ceasy B. C. Mesenuesa (3.49). Tlo nmaHHLIM
9TOrQ asTopa, pacueTu 1o ypasHenuio (3.49) maiorT TaKkKe BHOJHE
yAOBJCTBOPHTEIbHble pesyabTaTsl (ommnbkn go 410 % npn sHaueHun
napamerpa n=2). B. C. Byriuuckum [37] Obina ucciiefoBana BO3-
MOMKHOCTL Mcnoab3oBanus Gopmyas M. H. Byauxo (2.8) aas onpe-.
AeJieHist HOPMBEI TOJOBOrO HCnapenus ¢ ropueix BogocGopos Dacceiina
p. Burum. PaccunTanHue 3Ha4YeHHs HCMNAPEHHs OKa3ajHCh CHCTEMa-
THUECKH SaBhIIEHHBIMH [0 CPABHEHHIO CO 3HAYCHHAMH HCNApeHHH,
onpejeJeHHBIMH METOJOM BOJAHOro GajaHca NpH HCNPABACHHBIX 3HA-

ueHnax ocaakos (raba. 22).
TaGanua 22

PaccydTaHHMe IHAMEHWA CPEAHEro rojoBoro CyMMapHOro MCNapeHHs
¢ ropHmx BogocGopon Gaccefina p. Burum, MM

E]‘.‘Eﬂ”“ﬂ J:T“]':Du‘ PECHETA
DEICOTA
Pera — nyuKT poxoclopa, no ypanuesnn M0 ¥panHeHin
M (2.8) pofHoro Gaanmca

Avanar — c. Yere-Antoce 1190 335 313
Manuit Amazar —c. Maauft Amanar 1210 333 208
Ynna — nrr TporukHi 1440 361 311
Borgapus — c. Boraapuu 1230 340 300
Kanakan — c. Kanaxan 1060 393 318
BonafiGo — c1. KpachoapMefickan 850 378 312
Mama — noc. Uyxua 1960 347 219

Peayapratel pacuerop no gopmyae (2.8) okasmBaiorcs Tem Gojee
3aBLIUCHHBIME, 9€M MeHblUe€ 3HauyeHHsa paanaunoHHoro OGananca
yBJaZHenHOll noBepxnocTi Ry n uem Gojbpiie 3navenwe ocalkoB P.
Pacxos/eniie paccuMWTaHHBIX 3HAueHHil HCOApeHHs MOMer OHTE
ofbAcHeHO TeMm, uTo npH Bueofe dopmyan (2.8) Dyabiko npHHAT A1
OLeHKH HenapsaeMocTH Bhipamenne Eg= Rof/L Ges yuera TypOyneut-

Horo TenyoobMena ¢ atmocgepoii T, KOTOpHH B ropax Hepeako comno-
CcTABHM €O 3HAYeHHeM pajuauuoHHoro Oajanca., B stom cayuae

HENpaBOMEPHO CUHTATh, YTO HCNAPAEMOCTh ONpejefiercs TOJNbKO pa-
nnanuonnsim OanancoM. KoanuecTBo TensoBOH 3IHEPrHH, KoOTOpoe
Mozer OHThL MCMONL3OBAHO HA HCOapenHe, B 3TOM caydae Oyjer
OnpefenaTLCs PAsHOCTLIO pajHanHoHHOro Oasanca M TYpOYJeHTHOrO
TemnooGMeHa, Ha YTo B CBOe BpeMf YyKasweaauw Anjpesnos [3]
i Byaaroscknit [19]. Takum o6pasoM, ucrnosnbsopanue dopumyas (2.8)
IS pacuyera HCNMapeHus ¢ JOCTATOUHO YBJAMCHEHHBIX TOPHBIX Teppu-
TOPHIl BO3MOMKHO JIHWHL NPH YTOYHEHHH 3aBHCHMOCTH AJfA onpejede-
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. HHiA HCnapaeMmMocTH, T. e, npHHATHH Ey= (R—T)/L. B srom cayuae
. YrousneHnuas gopmyna byasko npuobperaer Buj

A ] P(R=T) PL st
E“’\/ =t i TA),

Ilo ¢opmynre (5.9) Gwan paccynTansl cpefHHe MHOroJeTHHE
TOMOBEle 3HAYeHna Hcnapenus ¢ 23 BopocOopos Gacceiima p. Burum.
SHayeHns paauaunoHHOro GajaHca ONpefeasiiHCh N0 thopmyne [37]

R = 144,7 — 1,98¢ — 0,0254 (H — 500)"", (5.10)

(5.9)

FA€ @ — WINPOTa MECTHOCTH; /1 — BHICOTA MECTHOCTH Haj YPOBHEM
MOops, M. Ilpu 5TOM YUHTHIBANHCH SKCTOSHUHA H KPYTH3HA CKJAOHOB
i TYpOyJenTHul TenioobMeH NyTeM COBMECTHOTO DEILICHHA YpaBHe-
HHA Tenjosoro Gananca u ypaBhewws Marnyca (cM. n. 2.1). Como-
CTABJEHHE 3HAYECHHH CYMMAaPHOro HCNApEHHd, paccUHTaHHEIX 1o op-
MyJde (5.9) n merojgom BoaHoro Gajamca, NMOKAa3ajo MX JA0CTATOUHO
AOpOIIYVI0 CXOAHMOCTb (OTKJOHEHHS B OOJBUIHHCTBE CAy4yaes He mnpe-
Buimaan 410 9%).

B. E. Yy6 npu onpefenednyn MecAqHbLIX 3HAYEHHT HCIIapeHHsl ¢ Ma-
JAbIX TOPHEIX BOAocOOpoB loro-sanagHoro Tame-lllans Tak:ke Henodb-
S0BaJ1 YTOUHEHHYIO AHAPEAHOBbIM pacueTHyio cxemy Byaumko. ITpu
3TOM MM OBUJIH BHECEHBI JAONOJHEHHS, KacaloulHecs clocoGoB onpe-
ACJEHHA pajnauHoHHoro OajdaHca Ky H BAaros3anacoB MOMBE [135].
Kak u Kupuniok [70], aprop onpemensn pagmaumonubii Gajgasc
C YUETOM SKCNO3HUMH H KPYTH3HBI CKJIOHOB. Pacyer cpennux Baaro-

| S4MacoB No4YBH A7 MaJblX ropHbix BogocGopos npoussoanacs YyGom
0 METOAHKE, HECKOJIbKO OTJIHYHOH OT NpeaJoKeHHo AnapesaHoBumM
C NOCTPOEHHeM <«pO3bl 3IKCNOSHUHA» [135]. Baammuocts nouem pac-
CUHTHBaJACL Kak CPEJAHCBIBCIUEHHAA IO 3KCNO3HUHAM H THIIAM piﬂl.':-
THTEJbHOCTH.

CoBMeCTHOe pelleHHe ypaBHEHMit BOAHOrO H TENJOBOrO Gajancos
C BHILIEYKA3AHHBIMH H3MEHEHHAMH No3soamao YyGy noayuurth ymos-
JETBOPHTENbHLIe pe3yabTatel [135]. Bwmecre ¢ TeM HeoOXomiMO
OTMETHTb, UTO NPEAJOKEHHAA MM cXeMa pacuera MoxKer OHITL MNpH-
MEeHHMa JIHIUL NpH HAJHYHH (aKTHYECKHX JaHHBIX BHaOaoleHui 3a
B/1aZKHOCTbIO NOYBLI, YTO B OOJBIUHHCTRE CJAYYAER TPYAHO BHIOJHHMO,

5.5. BOOLHBIA BAJIAHC INTAULHAJIBHO-HHBAJILHOTO NOACA

Crpykrypa BomHoro 0alanca IVALHAJbHO-HHBAJBHOrO ToOsica
CYILECTBCHHBIM 00pasoM  OTIHYAETCH OT CTPYKTYPH  HHIKEPACIOJO-
MEHHBIX NOACOB. JTO CBA3AHO, BO-NEPBHIX, C 0COGHIM XapakTepom
HoJicTHIal0WIeH TOBEPXHOCTH B HEeNEAHHKOBOH 4acTH TeppHTOPHH
NpencTap/eHHOl, KaK NPaBHIO, OCHINAMH M CKAaJaMH H, BG*BTDPHR:
'€ Haj{uHeM JeAHHKOBBIX NMOKPOBOB, HIPalOWIKMX BayKHYIO Poas B dop-

~ MHpOBaHMH BOAHOro Gananca B npelesax AAHHOTO BHLICOTHOTO Mosca.
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VpasHeuue BogHoro Ganawca BLICOKOTOpHOTO peddoro Gaccefina aas
rOA0BOro Nepuoja "Moxer ObITh NPEICTABICHO B CACAVIONEM BHIE:

ol Oy MR e e LB N (5.11)

rie P —rogoBas cyMMma OCajikoB (MKHAKHX H TBepAbX): Eex u Ex —
HCIlapeHHe co CHEra W ¢ HesacHemKeHHONi noBepxHocTH Oaccefina:
Y, — nennukoBwit ctok; Y, — cToK B sambiKawulem ctsope; AS —
H3MeHeHHe 3anacos Baarn B Oacceitne. CocraBasiioliHe ypaBHeHHHA —
P, Ecy Eq, AS — OTHOCATCH K HeJedHHKOBOM 4acTH peynoro Gacceilua,

Peunoil ¢tok B 3ambikaiomem ctsope Oacceitna Y, BeYHCAfeTCH
0 AaHHEIM FHApOMeTpHYecKHX H3aMepenuil. OpranHsauus Takux wa-
MEPEHHH B TrAANHAJNLHO-HHBAJLHON 30HE NpeACTaB/seT AOCTATOYHO
caoxkuyio sanauy. Ha teppuropun CCCP cyluecTsyer JHIL HECKOALKO
FHAPOMETPHYECKHX [MOCTOB, PeryJsapHO H3IMepAIOUIHX CTOK B BHICOKO-
ropee, IMopapasiionee GONBIIHHCTBO TOPHBIX CHCTEM HE OXBa4eHHI
CTAHAAPTHHIMH HAOMIOJACHHAMH 33 pedHbM cTOKOoM., B sToM cayuae
JJst OnpejesieHHs CToKa ¢ HeJeAHHKOBOI uyactw OacceilHa HCNodb-
3YIOTCH PasiHiHble KOCBeHHBIE MeToAbl. OTHHM H3 BO3MOMKHBIX NyTell
IBJIAETCS pacuer CTOKa [0 OCajKaM H CpPefHeMy 3navenuio Kosddwu-
unenta ctoka. Haunwiit npuem, cornacHo paGore [46], npuMenum Kak
AJs rOf0BBIX, Tak ¥ Gojice KOPOTKHX HHTEPBAJOB BpPeMeHH (Ce3oH M
mecan). Caeayer NOAYEPKHYTh, YTO ANA HEJEAHHKOBHIX YacTeil BbICO-
KOropHeIX OaccefiHOB XapakTepHbl BbICOKHe KO3(@HUHEHTH CTOKA.
Tak, ana Kapkasa rogopoit kKosdduumnest croka n =090, wia Aasn
n=087... 0,91, masn [Moaspuoro Ypana y=0,94, ans 3anaufickoro
Anaray 1=0,95... 1,0. MoxHO Takxe OnpeeasiTe CTOK 3a rofOBOM
NepHOL Mo YPABHEHHI0 BOJAHOro 0ajaHca KAK PA3HOCTL OCAJKOB H
Henapenus, Ilpu sTom cezoHHble CyMMBl HCOADPEHHS PEKOMEHAYeTcs
OnpefefaTs No rpaguYecKkHM 3aBHCHMOCTAM HMX OT BBICOTH H 3KCIO-
SHUHH CKJIOHOB ¢ MNOCHeAYOUIHM MX cymmuposannem. [las ouenku
OCaJKOB HCNOJAB3YIOTCH CBA3H ¢ BHICOTOH MecTHOCTH., OAHAKO 3KCTpa-
MOAALLHA Ha BLICOKOropbe CBA3ell ocalKOB H HCINApPeHH# ¢ BHICOTOMN
MECTHOCTH, MONYYEHHBIX, KAK NMPABHJO, N0 AaHHLIM HUHKEPACHOJIOHCH-
HBIX M05iCOB, B GO/JBLUIHHCTBE cClYyyaes JaeT Majo Hajekuble pe-
3YJIhTATHI.

Hdannsie o cToKe JeAHHKOBHX obaacteli B OOMbIMHHCTBE CAyyacsh
OTCYTCTBYIOT, MOITOMY [ OUEHKH NaHHOH cOCTaBAAIOIMEN VpaBHEeHHA
(5.11) ucnoassyioTes pasanuHble METOAHYECKHE MOAXOAL. OMHHM H3
HHX ABJACTCA PEIUEHHe ypaBHeHH# Boaworo GaJjaHca JeJHHKAa OTHO-
CHTCJBHO CTOKA 38 Tenaslil nepuon rofna Yi:

Yo=Y+ P+ E,—E — L —AS, (5:12)

rie Yy —pona, ofpasywoiiasca B pesyiabTate Tasuus Jabfa, (GpupHa
H cHera; P — JKHAKHE OCajKH, BRINAJAIOUINE HA MOBePXHOCTH JIe-
Hiuka, E; w Ey— cooTBeTCTBEHHO HCHAPEeHHe o KOHACHCALHS BOJEI,
MPOHCXOAALUIHE B OCHOBHOM Ha MNOBEPXHOCTH Jeannuka; L, — nostop-
HOE 3aMepsaHHe TajblXx H JOMACBHX BOL HA NOBEPXHOCTH JeAHHKA
H B ero toaue; AS; — H3MEHEHHe 3anacoB BOAB HA MNOBEPXHOCTH
JIEJIHHKA, B ero ToJle H NOJA HHM,
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Onpeaeasomwyio podb B GOPMHPOBAHNN JEAHHKOBOTO CTOKA Hrpaer

- Xapastep TasHHA, KOTOPOE CAYIKHT IJABHOH COCTABHOH YacTbio npo-
‘mecca abasunu Jeannka. Puanveckn wanGojee 06OCHOBAHHBIM MPH-

EMOM Olpejc/ieHHA BeJAHYHHE TafgHUA ABJAAETCH PeIlCHHE YpaBHEHHA

- TEIJI0BOro Oananca Taiolleil NOBepXHOCTH JeAHHKA, OJnako peadb-

HBIE BOSMOJKHOCTH TAKHX pacueToOB CHJBHO OrpaHHYeHBl OTCYTCTBIEM
HeoOXoanMOil nHpopmamny, nostoMy HanGobliee npUMeHeHHe noJy-

CHHJH 3aBHCHMOCTH TasHuA HJAH a0AALHH JdCJIHHKa OT TEMIIEpATYPhI

Boszayxa, HanGonee pacnpocrpaHenHoll 3aBHCHMOCTBIO AAS OLEHKH

BeJHYHHEI TafHusl 3a Bech nepuoj aGasauun aBaserca Gopmyaa
A. H. Kpenke u B, I'. Xonakosa [76]:

Ye=(tyi—vin + 9,5)%, (5.13)

rae Yr— abJsuus 3a ceson; fyi-vimr — CpejHsa TeMmnepatypa BO3YyXa
84 HIOHb—ABrYCT.

ApyruM BamubiM KOMNOHeHTOM ypaeuewns (5.11) ssasiorcs

AHIKHE OCaJKH, KOTOpHle MOryT cocTaeasaTh or 15 go 30 % aGasuumn,
Octaibible KOMIOHEHTH 9TOTO VPABHeHHA, KAk NpaBuaI0, HrpaoT

NOAYHHEHHYIO POaL. [laa npumepa B taba. 23 npejcraBieH BoJAHBI
Oananc negunka JImankyvar [46].

TaGauua 23

Boanwit Ganance seannxa HMmankyar (Kasxaa) [46], man. m?

Moa
AAPARTEPRCTIA

1968- 69 1869+ 70 197071
Tanune avaa, PupHa W suMnero cuera 11,3 7.8 9,8
JleThie ocaiku 1.1 1.6 1.2
Mpuxon 12,4 9,4 11,0
Crox 12.2 8.9 10,2
IlonTopuoe samepsanme Tanux soj 0,5 (0,5 0.5
Pacxon 12,7 9.4 10,7
Hegsazka —0.3 0,0 0,3

3aKaHunBas paccMOTPeHHEe BOMPOCA O CTOKE B IVISIHANLHO-HH-
BA/IbHOM T10fCe, cellyeT OTMETHTh BaKHYIO POJb 3TOrO 1osica B tpop-
MHPOBAHHH OOLIHX PECYPCOB BJATH KPYNHBIX H CPEAHHX PEK, HHMKHHE
1acTi BOJOCOOPOB KOTOPBLIX PACNONOMKEHE HA NPEATOPHLIX paBHHHAX.
Cornacino uceaenosannsiv M. H. Boaswakosa, B, M. Muxaitiosoii
1 K. B, Luiuenko [13], ocHoprbie Pecypcel BAary B ropax CeBepHOro
Tans-lllana oGpasyiores B BECOTHON 30He MEKAY KOHIAMH JeTHHKOB
H dupHOBON JuHHel. ABTOPH OTMEualoT, 4YTO BHICOKOTOpHAs 06aacTh
Bbiie ormeTok 3000—3300 M, koTopas BKIOUAET JeAHHKOBHE, CKAJb-
Hhle 1 KpPYynHOOOJOMOYHLIE INOBEPXHOCTH, B OTAeNAbLHBIE FOAE JaeT
80—88 9, romoBoro croka pedHBIX GacceiiHoB TO BHIXOJIE pEK H3 rop,
B CBA3N c YeMm 3Ta obaactb MoxeT ObTL Ha3BaHa 00JacTLi0 HaHGO-
f€¢ aKTHBHOro (opmMHpoBanus croka. B cpemnem na JaHHYIO 30RY

9" 131



npuxoantes ot 30 1o 40 % o6UIEro peyHoro CTOKAa ropHLIX pex B SOHE
hopMHpOBAHHA.

Ocanku B HeJdeAHHKOROI HacTH BelCOKOropHoro Gacceilna onpepe-
ASI0TCH N0 JAHHBIM OCaJKOMEpHBIX npuOopos (MPEHMYUIECTBEHHO
CYMMapHBIX OCAa/IKOMEpOB), a A TBepAbX OCAAKOB TAKMKE H MyTEM
NPOBEAEHIA CHEroMepHbIX CHEeMOK. CyMmapHbie OCajiKOMephl B CJI0%-
HbIX FOPHBIX YC/AOBHAX MOryT ObITh YCTAHOBJCHK Ge3 AONOJHHTEb-
HBIX 3aTPAT HA COAepiKaHHe KHABIX H NOJACOOHBIX nomentedunit. Yeao-
BHA HX YCTAHOBKH MPHBOAAT K JOMOJHHTENLHLM, B CPaBHEHHH ¢ 06bI4-
HBIMH, NOFPEMIHOCTAM H3MepeHnii (Hanpumep, 3a CUCT HAAYBaRH#
cHera ¢ OKDYMKAOUIHX CKJIOHOB, 00paloBanHHf «CHEHKHBIX IIANOK»,
3aKPHIBAIOUIHX NPHEMHOE OTBEpCTHE H AP.). Mo nanuwim A. @, JIn-
ToBuenko [87], Hcese[oBaBlIero BONpoc O MOrpelIHOCTSX noxKasaHHH
CyMMapHLIX OCAJKOMEPOB, HEMOYYET OCAJLKOB B ropax 3aunnfickoro
Anatay B Muorojernem paspese cocrapun 10—16 %. B kauectse
sTaqoa JINTOBYEHKO HCMOJL30BAJ fAMOYHEIE AOMAEMEpHl, YCTAHOB-
JICHHBIEC BPOBEHDL € MOBEPXHOCTBIO 3€MJIH,

[lepexon OT TOUEHHBIX NMOKA3aHuil B ropax K OUEHKE 105 OCAAKOB
p Oaccelige AOCTATOMHO CJIOMKEH, TAK KaK OCHOBHAA 4YacTbh OCALKO-
MEpOB MpHYPOYEHA K JAHY MOJHH, @ pPEHMHM OCAaAKOB Ha CKJIOHAX
OCBellleH 3HAUHTeAbHO Xy:ke, Uro Kacaercs CHeroMepHbIX ChEMOK, TO
B cBSI3H ¢ GoNbUIOR TPYAOEMKOCTHIO HX NPOBEAEHHS B TOPHHIX YCJO-
BHAX OHH He MOAYYHJAM 3HAYHTENBHOTO PACHPOCTPAHCHHA. 3aciyHKH-
paer BHEManng onsit CAHHHM no nposeaennio a3poBH3yaibHbIX HAO-
AIOLCHHI 338 BHLICOTOI CHera ¢ BeproJera no ChneuHajJbHo YCTAHOBJICH-
Helm pefikam [116]. .

[Ipu OTCYTCTBHH HATYPHEIX [AaHHBIX HaOJMOACHHH JAA OLCHKH
OCAJKOB B BBICOKOTOPHOI 30He MO#ET ObITh NPHMEHEH METOL Kpenke
u Xopakopa, COMIACHO KOTOPOMY roAoBas cyMMa OCAAKOB HA YPOBHE
(pHPHOBOH JHHHH NPHHHMACTCH paBHOil cHero3amacam, KOTOpHIe pac-
CUNTBIBAIOTCA NO CYMMe MOJOMHTEJbHBIX 3HAMEHHH TeMnepaTyphbl
goanyxa u craupanuio Ha 1°C. Ilpn 3TOM MOMYHEHHOE 3HAUGHHE
NOMKHO OBTh HCNpPAaBAeHo HA 3HaueHne uenapenns. JeTanbHoe H3JO-
¥eHHe BOMPOCa 0 3aKOHOMEPHOCTAX MOCTYMJEHH#A OCAAKOB HA FOPHLIE
cKJAOHBL fano B monorpatun [117].

Bonpoc of olenke HCnapeHHs ¢ TOPHBIX BOAOCOOPOB AETANLHO
paccmorpen B paGore JI. H. ®unarosoit [129]. B xauectse OCHOB-
HO{I 3aBHCHMOCTH JJsa pacdeTa cpeaHedl MecAYHOH HHTCHCHBHOCTH
Wermapenust ceera B ropax 3amimiicKoro Anaray ew npeafoxeHa
opmyna

1, = 0,26k (e — 0,9 + 0,3), (5.14)
rie ky — NONpapounblit Ko3DHHIHEHT; ey — BAAKHOCTL HACHIIIEHHA,
onpejejenHas Mo TeMiepatype NOACTHJAAIOWICH MOBEPXHOCTH; €3 —
BJAAJKHOCTL BO3AYVXa Ha BuicoTe 2 M, :

Ins pacuera ey PuaaToBoll NpeIOKeH BCNIOMOTaTENbHLH rpadHk,
CBA3LIBAIOLLII 3TV BEJHUHHY ¢ TeMMepaTypofi BO3AyXa H IKCMO3HUHEH
cknona. [Monpapounslit KO3HOUUHEHT Ry M3IMEHACTCS B 3ABHCHMOCTH
or ckopocti Berpa ot 0,8 (npu U=1 m/c) no 2,1 (npn U=T7 m/c).
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o :ﬁDthlI]«DFI CHAOKHOCTH OpraHH3dilni
- O6beMBl 3THX H3MEHEHHIl, KAK MPaBHa0, HeBEJHKH H NPAKTHYCCKH He

M. H. Heeponopa, fera/ibHo HCCAeA0OBABIIAA MpOUECC HCMapeHHA
cHera B ropax Tepckeii-Anaray, nojayunia c/eayiouyo 3aBHCHMOCTb
JJI pacyeTa HHTCHCHBHOCTH Henapenus [62]:

i, = (0,0096 - 0,0086U,) (e, — e.). (5.15)

[Mpepnoxen Takme pAg AHANOTHYHBIX QOPMYJ, NOJYUEHHBIX B pas-
HBIX TOPHBIX pafionax cTtpaunl, Kak cnpasemiupo ormeuaer CocefoB
- [117], Takoro poaa 9SMNHPHYECKHE 3aBHCHMOCTH HMEOT pPerHoHalb-
HOe 3HauYeHHe N He MOrYT NMPEeTeHA0BaTh Ha YHHBEPCAJAbHOE HCMOJb-
. B0BAHHE BO BCEX FOPHBIX paffoHax.

XapakTepHHIM BH/IOM TMOBEPXHOCTH B BHICOKOrOPHOIl 30He, Kak GblI0
OTMeUeHo, ARJAIOTCH ocbinH H ckanw. Henapenne ¢ ocuneft B 3uMAni
- nepuon, cornacio Cocepony [117], cooTpercTBYeT HCnapenHio cHera
. Ha JYroBHIX CKJAOHAX, PachoJoKeHHbIX Ha TeX e BLICOTHHIX OTMeET-
" kax. Ha ckanax B cBA3H ¢ OTCYTCTBHEM CHEra Ha 3HAYHTENLHOH YacTH
CKANLHLIX MNOKPOBOB BCJIEACTBHE €ro BEeTpPOBOro cHoca Wiad oGpyuie-
" HHf B BHAe JaBuH H 00BAJIOB CYMMAapHOE HCNAPEHHE HHMKE, HeM HA
. IYTOBHIX CKJOHAX TOH e BhICOTHL.

[lpu pacuere BoAnoro Gajanca 3a NMepHojAL MEeHbIIe roga AOJMKHAE
BEINOJHATLCH  OLEHKA H3MCHEHHH BAAr03aNacoB B HeJMedHHKOBOH
- yactn Gacceiina, [IpakTiueckn Takne OUEHKH He NPOH3BOAATCA H3-3a

COOTBETCTBYIOLIHX  H3MepeHHil,

CONOCTABHMBl C OCTANLHLIMH 3JeMeHTaMu ypapuenns (5.11).

I'naea 6

AHTPONOTEHHBLIE H3MEHEHHSA BOJHOIO BAJIAHCA
PEYHbIX BACCEAHOB

Cpefn MHOrOYHC/AeHHBIX mpob/jeM coBpeMeHHOH THAPOMOrHH, MPH-
BJieKalollyx BHHMAaHHe HccaeloBate/eil, nmpobiema ynpasjeHHs Boj-
HhiM OajaHcoM OTAENbHLIX TEePPHTOPHH 3aHHMAET OAHO H3 BaMKHBIX
Mect. Ee peilenne HenocpeACTBEHHHM obpaszoMm cBazano ¢ 3ddeKkTHB-
HOCTLIO HCNOJB30BAHHSA BOAHBIX pecypcos B Gyayuem. Crepikuem
Hannoit npobaeMul fBJHETCH BONPOC O POJIH AHTPONOreHHHX dakro-
poe B GhOpMHPOBAHHH 3JeMEHTOB BOAHOro GaJjanca.

- JHeATenpHOCTL Y€JI0BEKA ¢ AAaBHHX NOp OKashBaja onpejefeHHOe
BOzdeficTBHe Ha JCMEHTH THAPOJOrHYECKOro IHKAa. ITo CBA3AHO
¢ POCTOM HYHCJAEHHOCTH HACEJEeHHA, PACUIHPEHHEM NPOH3IBOACTBA, BHI-
pyOKoil JecoB, CeNbLCKOXO3ANCTBEHHBIM OCBOEHHeM OOLIHPHBLIX TeppH-
Topuii u Ap. B oxuHbx paifionax nawmeil crpanw (Kaskas, Cpegnsa
Asps) B TeuewHe MHOTMX COTeH W Ja)e ThICAY JieT pPasBHBAJIOCh
conpoBoXxaawuieecas NpAMbIM H3BATHEM

~ CTOKa u3 pyces pek ¢ nocaeiyiouieii mogavefi poasl Ha nonda. B teve-

HHe 1oAroro BpeMeHH BJIHAHHE Xo3faficTREHHON AEATENBHOCTH Ha ped-
HOH CTOK M Apyrie 3jieMeHThl BoaHoro GanaHca He OBIJIO 3aMeTHBIM Ha
hone ux 3xaumTeIbHLIX ecTecTBeHHbX KosebGauuii. Taxkoe nonomenuHe
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COXpaHAA0ChE BNJOTL [0 HAYaJa HBIHELIHero cToJeTHd, Korja B npe-
neaax OrpaHHdMeHHEIX TeppuTopHil ¥ Maawsx BogocOopos ObBIH OTME-
HeHbl H3MEeHEeHHA CTOKa H HCnapeHud noj BAHAHHEM AHTPONOrEeHHBIX
(hakTOpOB.

B Poccun nayunbll HHTEpEC K AaHHOH npobJeMe BOZHHK B MocJeil-
HEH YeTBEePTH MPOLLIOro BEKAa B CBA3H ¢ HHTEHCHBHOH BHIpYGKOH JecoB
H HavaJoM OcyuieHHs 60J0T nocie KpecTbAHcKol pedopmul, B namem
Be€Ke OHA BHOBL NpHBJAcKAa K cebe punmanne B 30-e rogwl, Korza
Gbljin HAYaTLl LINPOKHE MEJHOPATHBHLIE MEPONPHATHA N0 NOBHIUEHHID
MJAOAOPOANS CeJNbCKOXO3ANCTBEHHLIX  3eMens 1omuoli 3ot ETC,
B 1939 r. B. B, INonakop [104] Bockasan npeancoienHHe 0 TOM,
UTO NOJ BJAHSAHHEM AarpoTeXHHUYecKHX H JIeCOMEeJHOPaTHBHHX Mepo-
NPHATHA B CTENHHEX M JIECOCTENHHIX pafioHax CcTPpaHE BO3MOMKHO
yMeHnblleHHe rojoBoro croka. B aanbneiilieM BONpocu aHTPONOreH-
HOro BJIHAHHA Ha BOJHBle pecypcl H BOAHWI GanaHc peuHwnx Gac-
CellHOB HAXOAMANCE B MoJe 3PEeHHs MHOTHX OTEUeCTBeHHLIX YUEHHIX —
M. H. JlvpoBuua [88], C. B. Bacca [8], JI. B. Hyuun-Bapkosckoro
[65], K. E. Heanosa [60], C. M. Xapuenxko [130], A. I'. Byaaeko
[22], A. Il. Bouxoea [15], B. E. Bogmorpeukoro [30] u ap. K Hua-
cTodulemy BpeMmenn MembacceiinoBue nepebpocku, 3abopul n cOpochl
BOJ Ha XO3AHCTBEHHBle HYMIAL B OTAe]bHLIX peunnix GaccelHax
JAOCTHIIM TAKHX PasMepoB, HTO CTaJdH COMOCTABHMBI € OCTANbHLIMA
saeMmeHTamn Gananca. OHu yuHTHIBalOTCA npu u3yueHun Gasauca
B KAauyecTBC CAMOCTOATENLHBIX saeMmenToB. Kpynuoit obobuiaionei
paGoTofi B pacemarpusaemoji ofaacTH  fABHAAcL  MoHorpadus
H. A. Hluknomanosa [137], B KoTOpOH Bnepehie Ha eauHOil METOAH-
YECKON OCHOBe ¢ IIHPOKHM HCNOJb30BAHHEM JAHHEX MHOTOJETHHX
ruapoMeTeoposioriueckux HabaoaeHnll BbNOJHEHA OUEHKA BJHAHHS
X035ICTBEHHON AeATeJBHOCTH HA TOMOBOII CTOK OCHOBHBIX PEK CTpaHml
M JaH NPOor{os H3MeHeHHs HX BOJAHOCTH HA JAJEKYI0 NepCrnexkTHBY.

ABTOpPE He cTaBian nepel coboil 3agauy noapobHOrO paccMoT-
peHns pesyybTATOB HCCAGAOBAHNI no AanHoll npoGneme. 2ToT BO-
Npoc AOCTATOYHO TMoJiHo oOcBellen B paGore [137). Hume uanoxeHw
HeKoTOpble obuine coobpanieHus, KacalollHecsd METOLHKH NoLoGHEIX
HCCNeNoBanHil, a TaKKe PesyJbTaThl OUEHOK BJIHAHHA X03afcTReHHON
AeaTeNbHOCTH B Oaccefinax oTlAeNbHHX PeK, NOJYYEHHLIE NMPH YYACTHH
aBTOPOB B MOCHEAHHe rofsl Ha OCHOBAHHM MaTtepuanoe Enunoft cu-
CTEMbLl TOCYIAPCTBEHHOrO YUeTa BOJ H HX HCMOAL3OBAHN.

6.1. METOJJHKA OLLEHKH BJIHAHHA XO3AHCTBEHHOR JNEATEJNBHOCTH
HA 3JIEMEHTBI BOOLHOI'O BAJMTAHCA PEYHbBIX BACCEAHOB

CorsiacHo coBpeMenHbIM npeacrasaennam [137], Bce (axrTopm
XO03MHCTBCHHON JeATeNLHOCTH NO XapakTepy Bo3zielicTBHS Ha THIPO-
JOTHYECKHE Npolecchl NOApasfensloTcd Ha JBe TPV

1) thaxrophl, OKaswBalOIHEe OCHOBHOE BO3ACHCTBHE B PYCAE PEKH
(cosianne p sKenayartauus BogoXpaHuanil, zaGopuw uH cGpock BOJ,
nepefpocKH cTOKa H Ap.);
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2) daxTophl, OKA3LBAOUIHE OCHOBHOE BAHAHHE HA YCAOBHS CTOKA
TANbIX W JOHACBHX BOJA B pe3y/bTate BO3ACHCTBHA Ha MOBEPXHOCTD
BojocOOpa (arpoTexHHYecKHE H JIECOMEJIHOPATHBHLIE MEpONnpHATHS,
ypOanuzauus, ocyuieHne, opowenne u ap.).

B npegesnax oraenpHbix KpynHBIX BOAOCGOPOB, PACHONOKEHHBIX
B nanbojee 00MHTHX paHoHax cTpaubl, geficTeyer 0oJblUOE YHCIO
(haKTOPOB, OTHOCAULHXCA K OOEGHM rpynmam, PakrTopel Nepeoil rpynmnu
B cBOeM GOJLIIHHCTBE OKA3HIBAIOT HENOCPEACTBEHHOE BJAHAHHE HA pe-
IKHM W 3HAYCHHE PpeYHOro CTOKA, MOYTH He 3aTparuBas JApyrux
eMeHToB Gananca, ToabKO NpH CO3AAHHH BOAOXPAHHINIL HECKOALKO
YBCJIHUHBARTC CyMMapHoe nenapenue ¢ BogocGopos. Bropasn rpynna
(haxropos npusoauT K Gosiee CYLIECTBEHHLIM HAMEHEHHAM TAKHX SJ6-
MEHTOB Oananca (He roBOPs © pPEYHOM CTOKE), KaK HCmapenue,
3anacel BJAarH B MOYBOrPYHTax H 3anacel nofsemuuix sBoa. C npakTu-
HECKON TOUKH 3peHHs HanGojee BAMHBIM ABAfAETCH BONpoc ol OUCHKE
BOIMOMKHOIO HIMEHEHHS PEUHOrD CTOKA NOJA BAHAHHEM X03aflcTBeHHOMN
MEATEABHOCTH, TAK KaK HMEHHO 3TOT 3JeMeHT BoAaHoro GajaHca orpa-
JKACT B KOHEYHOM HTOre CyMMapHoe BO3JefcTBHE AHTPONOreHHHIX
haxTOpoB Ha OTAENLHBIC COCTABJSIOLULHE FHAPOJOTHUECKOTD ILHKJIA
B npejenax peudoro sojocGopa,

3aja4a  ruApOJIOrHYECKHX HCCAEL0BAHHA oOBLIYMHO 3aKJII0MAETCH
B BOCCTAHOBJICHHH 3HAYEHHH ECTCCTBEHHOrO CTOKA B 3aMBIKAIOLIEM
CTBOpe BoAochOpa, T. €. TOTO CTOKA, KOTOPHIl HMen 6Wl MeECTO NpH
OTCYTCTBHH BJHAHHA X03AlcTBeHHON AesTenbHocTH. OgHHM H3I BO3-
MOMHBIX [PHEMOB BOCCTAHOBJAGHHA CTOKA ABJAASTCH HCNOb3OBaHHe
CAENYIOLIEro YpaBHEeHHH:

YV = FI -I- Yn = FH, == }’T +F-;. — Y’ﬂ + AE e .’ishn}h

rae Y — poccranosiieHHblit ctok; Y, — CTOK, H3MepeHHBIl B 3aMbl-
Kalouem pacueTHBIl yuacTok ctBope; Yu — Bogo3aGopbl H3 OCHOBHOFO
pycaa peku; ¥p— cOpocu Bog B ocHOBHOe pyecuo; Y, — nepeGpocka
BOA 10 KaHAJaM H3 OAHOH peunoil CHCTEMbl B ApPYTYIO; Y u— Boj10-

3a00pul #3 OOKOBHIX NMPHTOKOB; Fp— cOpocu Bojg B GOKOBBIE MpH-
TOKH; ASgpe — H3MEHEHHE 34nMacoB BOAB B BOJAOXpaHHAHMIAX (aKKY-
Myasuua); AE — npepsilienne HCMAPeHHA ¢ BOAHON NOBEPXHOCTH
BOLOXpaHHAHILA HAA HCMAPeHHeM ¢ MOBePXHOCTH CYLUH, PaBHOH no
NAouaan sepkany Bofoxpanunnina (0es njomann pycaa).

Has sacyuiuseix paitonos peanuuna ¥ B suipamennn (6.1) momer
OBITh HA3BAHA YCJIOBHO BOCCTAHOBJEHHBIM CTOKOM BCJIEJACTBHE HEYYeTa
ECTECTBEHHLIX MOTEPh BOALI Ha HenapeHHe H (QUJALTPALHIO B pycsax
pek. PeayJbTaThl pacueroB MOKaswBAIOT, YTO 3TH NMOTEPH HEe NpEBbl-
waor 5—10 % cpefnero MHOTONETHEro roAOBOrD cTOKAa pekn. [IpH
HEnoNb3oBanny ypasHenns (6.1) TakiKe He YUHTHBAIOTCA BOIMOMKHBIE
HIMEHEHHS pPEYHOr0 CTOKA B peayJbTaTe MPOBEACHHA pas/IHYHBIX
XO3SHCTBEHHBIX MeponpHATH Ha BogocGope, NOCKOJIBKY OTCYTCTBYET
METO/IHKA Takoil OUEHKH 147 peaibHbX JieT. CoBpeMeHHHE OLEHKH,
BBIMOJIHEHHblE [JI51 CPeIHHX MHOrOJITHHX yesoBHil, nokaswBalor [30],
UTO CHHIKEHHE CTOKA Nojl BAHAHHEM TaKHX MEponpuaTHil AJs MHOTHX

(6.1)
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PeK yBJAaMKHEHHOH 30HLI HE NpeBbilder |—5 Y% ero cpeaHero MHOro-
JETHero rojloBoro sHaveHHA.

Heckoabko caos chaeayer ckasath H 00 yyeTe MPH BOCCTAHOBJEHHH
CTOKA Tak HA3LIBAEMLIX KOMIEHCAUHOHHBIX (AaKTOPOB, BIIHAHHIO
KOTOpHX B paboTax, NOCBAUIEHHBLIX OMEHKe BJNAHHA OpOIIeHHA HA
CTOK, OTBOAMJACh CcyllecTBenuas poab [05). B kKavecTBe ocHOB-
HeX (pakTopos, KOMIEHCHPYIOUIHX NOTEPH BOAMW MNPH PasBHTHH OpPO-
IIeHHSA, PacCMATPHBAJHCh oOcylueHpe paHee 3a00J0YEHHBIX 3eMeJb,
saMeHa Bjaaroaw0GHBOl AMKOpacTYUlel pacTHTENLHOCTH, YMEHBIICHHE
PA3NMBOB pPeK, COKPalleHHe NPOAOJKNTENbHOCTH 3aTONJEHHA Noii-
MeHHBIX yuacTKoB. He Baasasach B noApoGHOCTH, OTMETHM, YTO OCHOB-
Hasl poOJib OTBOAMTCS KOMIeHcalHOHHBIM (akTopam B OaccefiHax pex
pailoHOB OPOLIAEMOT0 3EMJIee/ns, BCIEACTBHE YEro B STHX Caydanx
MX HEyueT MOXKeT CHHMKaThb HAaAeKHOCTh BOCCTAHOBJEHHA DPEHHOTO
cTOKA Mo BuipakeHnwo (6.1).

[lpuMeHeHHe NPEAJOMEHHOID METO4a BOCCTAHOBJEHHA PEHHOro
¢Toka HanboJee NEPCNeKTHBHO [PH HCNOJNbL30OBAHHH JAHHBIX HEMo-
CpPeACTBEHHLIX THAPOMETPHUECKHX HaOMIOAeHHH 3a PEUHBIM CTOKOM,
noJiydaeMbix Ha ceTH cTaHuuii u noctoB ockoMruapomera, W JAAHHBIX
N0 HCHNOJNb30BaHHIO BOA, nojyuaemux opranamu Munsomxosa CCCP
B pamMKax eauHoil ofulerocylapcTBeHHOH CHCTEMBI YyueTa BOJL H HX
HCMOJL30BAHAA B HAPOAHOM XossaificTBe., TeXHHYECKHM NMPHEMOM, C MO-
MONILIO KOTOPOro OCYUIECTBJAAETCA VBA3KA TIHAPOMETPHYECKHX H3Me-
peHuil B AAHHBIX y4YeTa HCNoJbL30BAHHSA BOJA, HABJAETCH YpaBHEHHE
pycJororo BogHoro OGanamnca -

Yo+ Yot Vi—VYo+Ys—Y + P —EXASix=n, (6.2)

rae Yo — NPUTOK peuHbX BOJ, M3MEpPEHHHI Ha BepXxHeM (BXOJHOM)
rHAPOCTBOPE YuacTKa pekH; Yy — GOKOBasi MPHTOYHOCTH HA YUACTKE,
onpejesiennas No JaHHLIM THAPOMETPHUECKHX H3Mepennit; Y — bo-
KOBasi NPHTOYHOCTh HA YYaCTKE, He YYHTHIBAeMasi FHAPOMETPHYECKHMH
HaMepeHHsaMH. ITa BeJHYHHA ONpELeAeTcs pacdyeTHRIMH nNpHEMaMy
W ABAfercs nosromy npubanikennoil; ¥, — 3aGop Box H3 pycaa Mo
AaHHBIM YiYeTa Hcnoab3oBaHua Boad; ¥Yp— cOpoc BOL B mpejenax pac-
YeTHOTQ Y4YacTKa pycja nocje HX HCnoNb3OBaAHHA NO JaHHBIM Yyera
HCNOABL30BAHHY BOA; Y; — CTOK pekH B HHMHEM THIDOCTBOpE y4acTKa,
P — armocdepHule OcaJiki, Bunajaloiine Ha 3epKajno BOAOXPaHH/IHIL,
PAacnoJOKEHHHX B Tpejenax pacueTHoro yuacrtka; E — ucnapenne
¢ 3epKaja BOAOXpaHHIHIL; ASg;x — H3IMEHEHHE 3anacoB BOAL B BOXO-
xXpaHuanmax (aKKyMyJsiuHa); n — HepdAska Oajadca, BRJAIOYAONLAfA
HeyuuTHBaeMble 3jeMeHTH OanaHca, TaKHe, KaK TNOTepH CTOKa Ha
HCMApeHHe ¢ pyceJ pex H ¢ NOoAMBI NPH pasjHBax, HeYUNTHIBAEMBIE
BOJ03a00opel W COPOCH BOJ, a TaKike cymmaphyilo ownOKy onpejene-
HHA BCEX YUHTHIBAeMHEIX ypaBHenueM (6.2) sneMeHTOB.

HManoxennas BHIIE METOAMKA BOCCTAHOBJIEHHS PEeYHOro CTOKa MO
saucumocTn (6.1) ¢ Hcnonb3oBaHHeEM AaHHBLIX MO YYETY BOJA BHIOLHO
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OTAHYALTCA OT NPHEMOB OUEHKH BJIHAHHA XO3ANCTBEHHON JeATeNb-
HOCTH Ha CTOK, NMPEAJNOMEHHBX pasanyueiMu asropamu [30, 88] aas
MHOTOJIETHHX YC/OBHH, TaK KaK MO3BOJACT OLEHUTL BAHAHHE AHTPONO-
FEHHBIX (PaKTOPOB Ha CTOK 3a peaJibHble ol

6.2. HSMEHEHHA 3JIEMEHTOB BOJIHOTIO BAJIAHCA
PEYMHBIX BACCEAHOB NMoJ BJHAHHEM X03ANCTBEHHORN
AEATEJIBHOCTH

Ouetika usmeneunii roJgoBOro CTOKa pafa KPyHHBIX pek CCCP
MO4 BAHAHHEM AHTPOMNOreHHWIX (PakTOpoB OLlLIa BHINOJAHEHA MO H3J0-
HCHHOH BHIIe METOAMKe HA OCHOB2HHH AAHHHIX TIO YYETY BOA H HX
HCNoAb30BaHuA 3a 1976 n 1977 rr. TMorepn croka 3a cuer BAHAHHA
OTACNBHBIX  BHAOB  XO3AMCTBEHHOH  NEATEJBHOCTH  MpeJCTABJICHH
B 1a0a. 24, OuHu MOJNyYeHB HA OCHOBAHHH COCTABJCHHA PYCJIOBBIX

TaGanuza 24

Motepu croka noj BAHAHHEM OTAEALHLIX BHAOB XO3AACTBEHHON MEATEALHOCTH

PasnocTh IMoTepn ma

e andopon M |1¢F,E.|5pum; ABRYMYAAUHA | AonoannTeanioe] Cyummapise
i clipocon pog, Kud 0 BONOXPAHH- | HemApemHe ¢ noTepw,
poan, Km? AMMAX, Ku' | D0QOXPAHHTHIL, KM
'| Km®
I 1976 r.
Boara 2,30 —=1,55 2,68 1,80 2
Huenp 0,37 4,67 2,00 0,45 ?42
KyGann 3,47 2,87 0,03 0,01 6. 38
Vpaa 1,80 o L = 1,80
1877 r
- Boara 3,12 — 1,47 18.5 2,07 22.2
Henp 1,59 3,98 —0,76 0,65 4,76
o 2,38 0,41 4,50 0,42 7,71
& KyGans 3.83 288 1,58 |* 0.0l 8,30
Tepex 3,03 — — — 3,03
~ Kypa 10,0 —0,86 0,22 9,4
. Ypan 1,76 55 5 2 1,76
I * AMyaapea 45,91 - — - 45,91

Mpumeaanue lMoaomkutessine anayeHis XapakTepHIVIOT HAKONACHHe 3a-
AHICOB BOAK O ROAOXPAMILIHILE, OTPHUATEALHLE — HX cpaloTKy.

BOAHBIX 06aNalCOB M0 OTAGJALHLIM YYACTKAM HEKOTOPBIX PEK C HCIOJb-
d0Banuem saeBpcumoctd (6.2). HepAsKH pycnoBuIX BOAHBX GaflaHCOB
- (Taba. 25) cBHAETEABCTBYIOT O AOCTATOMHON HANEKHOCTH PHApOMET-
- PHHECKHX JaHHBIX H MaTepPHaJOB 10 YYETy HCHOJL3OBAHHA BOJ, KOTO-
_E_He B JpajbHelilieM OLIIH NOJOMeHBl B OCHOBY NPH BOCCTAHOBJCHHH
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peunoro croka. M3 pannwix tabma. 25 caeayer, uto, B GONLUIHHCTBE
cyuaeB HEBA3KH He BHIXOAAT 3a Npefiesibl TOYHOCTH H3IMEPEHH: 0
nogcuera croka (5 % croka B cTBOpe u3Mepenusi). B ocHoBHOM He-

TaGauua 26
Hamepennsiit u noccranosaenunii crox pana pex CCCP
sa 1976 w 1977 rr.

pa3Ki BajaHca 3aBHCAT OT TOYHOCTH H3MEPEHHA CTOKa M onpejenie- o PR i
His GOKOBOro NPHTOKA, a TAKMKE OT HAJEAHOCTH yuera BOA03aGopOB SRl el
i cOpOcoB BOJLI. Peki 1976 1977 1976 1977
THE‘““""E' 25 lI:I?l“‘[;.E':ID I.Ll:ltl.!'l.'ﬂlﬂaﬂ- HAMEDEM=- ||.-|_Lc1I:1‘nr|i;1||- Cae " e %,
Hessakn croka B OGaccefinax pek sa 1977 r. L AeH Wi ft He Hil
= ﬁ-ﬁr
g g . Oxa 33,1 31.3 40,6 7.3 | -2.0 6,4 | —3,3 8.8
Pexa Craop =8 Peka Cruop Eé Kawma 67,2 68,4 85,1 85,4 1,2 | .8 337 3.8
L8 Lo Huenp 29,3 36, | 45,3 50,4 6,8 19 4,76 9,4
I %m. : -l Eg,[] 30,7 —3 - 7,78 25,3
viane 9,99 16,4 it 16,8 6,381 39.0 8,27 | 49,
Banra Vramueknit raapo- | 5,38 | Huenp Ilnenrgmnmaﬂ racC 1,30 EEPEH £ i 1133:3 :I?'ig A S 13133 ﬁgg
; M, Jlennna ypa - - 3 ¢ 3. i L : g
ﬁ}mmun ruapo- | 3,60 3 Kaxosckas ['3C illr?g gpﬂﬂ i 3,60 53| 28| 4,33 [,79| 33,4 1,8 | 42,0
3 vaes , yeThe =tan EBEpPCKHil : ‘
K . | 6,16 | don r. Teopruny-Jemx 5,4 Honen 2,95 4,98 7.18| 8,88 2,03 67,6 5,7 23,6
g gﬁf;.!’f"‘m”ﬂ 4 i cr-ua Kasanckan | 1,80 ~ Tnecrp * 125 [ 1355 | 102 [112 | To | 8o | 10 | o0
: 3,981 . r. Kanau .
O 1; ﬁ,}r P.;a".'mﬂ 27 Iumaanckan TIC | 6,95 $
Al 4 FnEhHHﬁ 129 ! et-ia Pasnopekasn ggg £ * Crox poceranonaen A. M, Llepewenckim.
) ek | 0,26 o VOTLE : ﬁ .
o i K“ﬁ'ﬂ‘gg;ﬂ‘j‘w 0.30 | KyGams r. ApMaBHp EIIE = Obmee npegcras/exue o HaJMH4YHH BOAHBIX PECYPCOB W CTENeHH
: Yennid a r. ¥Ycero-Jlabunck '{5'4:] ~ HX HCNOJIb30BAHHA B PeYHBIX Gactcnmlx, a rarkwe ol ocobOCHHOCTHX
Boara Boamekas I'aC | 0,514 r. Kpacnoaap 9'80 . XO3AHCTBEHHOrO BO3AefiCTBHA 4YEJOBEKa HA CTOK MOMKHO MOJYYHTH
B. 1. Jleanua TEFE'I{ eT. KoTaapeeckan ' a1 ! J = ; : : :
I9C ux.  Jenus- | 0,04 r. MoazioK 10,0 M3 anaansa panHbix 3a 1977 r. no croky pex Boarun u Amynapoi, na-
A :[E:(r:u Soticonpng b’ i Kyfa r. TorancH 0,30 . XOAAUHXCH B PA3HYHBIX NPHPOAHBIX YCJIOBHSX,
- Bonsckas TaC | 1,38 1 T c. Xyaye 3'?3 § lonoeoit crok p. Boarn B 3ambikamoniem creope ¢. BepxueneGampe
nm. XXIT enesna ki c. :,":{GJT-"HH‘-‘“-“ 3'70 B 1977 r. 6u1 pasen 194,90 kMm%, cymmapHas pasHocts 3abopa H
KHI;:C nencbamse | 5,48 [| ¥pan L&."ﬂﬂﬂ""ﬁﬁm 2.60 # ebpoca Bog 3,12 m:{?'. HononuuTeNbHOR HCHAPEHHe, T. €. Pa3HOCThb
5 ﬁ Pgﬁr':ua e6AM 780 { r..Typhes 14,2 . HCHApeHHs ¢ BOMHOI MOBEPXHOCTH H CYLIH, 3aTOILICHHON B pesyabraTte
i Kunenckan T3C 7,90 | Amynapen | xmwa, Hasunk “HE t_ CO3JlanHs BOMOXPAHHANLL B NpPefenax BCEero BOJMKCKO-KAMCKOIO Kac-
- Kanesckas T'3C 0,30 " TecH. TF“:}:mn “9'90 - Kapna, cocrasuio 2,071 km®, Ha nonoanenue sanacos Boawl B Bojo-
A Kpemenuyrekas | 2,70 " i, Kuswanokap | —8,10 |00 Xpamwinmax (akkymyasumio) nowso 18,456 km®. OGume moteps
E;Enpuna:apmm;- 0,55 » - croka B OGaccefine p. Boaru 3a rog cocrasuan 22,179 gm®, uan 9 %
: ckas TOC . ECTeCTBCHHBIX BOJHBIX DPecypcoB, OUeHHBaeMbIX B 254 km® B rom.
. 4 o B 1977 r. B Oacceiine p. Boaru na6aioganocs Manosoase. Moayan-
M3 amannsa BOCCTAHOBJIEHHBIX 3HAYEHWHl eCTECTBEHHOTO CTOK *-L HBl Koappuuuent croka storo roga Oua pasen 0,85, Tem He MeHee

BockMH Kpynuux pex CCCP (ra6a. 26) caeayer, uTo CTOK pek, pac-
NOJOMKEHHBIX B VBJaXKHeHHOIl 30HE, B OTAeJbHBIE roJbl YMEHbLIAETCA
moj BAMAHHeM XosffcTBeHHoiN AeatennHoctd wa 3—10 %. B 1977 r.
crok JlHecTpa Oxkasanca MeHbUIE €CTECTBEHHOrO Ha Qt% p. Kambt —
na 3,8 %, p. duenpa —ua 94 %, p. lona —mna 25 % crok p. Oxn
okasajacs Ooaslle ectectseHHoro Ha 8,8 Yy BcaeAcTBHE AONOJHHUTENB-
RO nepeGpoCcKH BOAL B 3TY peky no xanaay uM. Mockpml.

Mamenenns cToKa pex IOMHBIX palioHOB HHTEHCHBHOTO OpOLUICHHSA
apasiores Godee agauntenbHbiMu, Tak, B 1977 r. OuJ0 HCNOJL3OBAHO
42 9% cToxa p. ¥Ypaaa, 43 % croka p. Kypu, 49 % croxka p. KyOaum,
84 % croxka p. AMyaapen.
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AKKYMYJIALHA B BOJMKCKO-KAMCKHX BOAOXPAHHIHIAX B AaHHOM TOAY
cocrapuaa Goaee 18 km®,

Hapacranue noveps croka mo aamme p. Bojrn moa BansHmem
XO35HCTBEHHOI [eATebHOCTH MOKa3zano B Ta6u, 27. OCHOBHBIC H3Me-
HEHHs CcTOKa B Oacceiine p. Boaru, cpssanHbe ¢ BAHAHHMeM Xoagiicr-
- BEHHOM AeATebHOCTH, OLUIH BLI3BAHLI PErYJIHPOBAHHEM CTOKA CHCTe-
MOl Bomoxpannauul, Hepsska pacuetra pycaosoro Ganamca aad
P. Boarn B uenom cocrasuna 2,4 km® (19%).

. B Gacceiine p. AMyapbH Xapaktep HCMOMb30BAHHS CTOKA B 3HA-
MHTENBHOR Mepe OTJIHYAETCR OT TOro, KOTOPHIl Xapakteped anas Gac-
CeHna p. Boaru. B Gaccefine p. AMyaapsi BLAEASIOTCS 30HH thopau-
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Tabauua 27
Hapacranne notepb BOAW NO AJHHE P. BOJAru, cRA3ANNLIX
¢ X03afCTEENHOM HeaTeanHOCThI0 B ee Gaccefine & 1977 r.
Morepn ua
PaanocTe Mepe- ARKYMY- | ponosun- | Cysmap-
3alopoD M | Gpoexka | ASUMA B 1 gemnnoe ke
Pexa Creop cOpocon nom, BOACXPA- | penapenne | notep,
woabl, - WILAHILE, | & yopoxpa- )
Lk K s, Kt
Boara Hpanskosckuil rug- | —0,084 0,745 0,041 0,026 0,728
oy3e ] :
3 g’rmmcmm ruapo- | —0,003 0,745 0,032 0,045 0,730
aen
X HONHCKHA THAPO- 0,029 0,745 4, 166 0,187 5,127
prlady|
k- %‘uphmﬂ:mm raj- 0,089 0,745 4,437 | 0,410 5,681
poy3ea
Oka r. Kaayra —0,031 — - - 0,031
o r. Mypom —1,222 | —2.068 — - - 3*?1‘.!!‘_}
% r. F'opGaTos —1,278 | —2,058 — —3,346
Boara r. Fopukui —1,188 | —1,323 4,437 | 0,410 2,335
5 r. Kosumogembanex | —1,185 | —1,323 4,437 | 0,410 2,339
Kama Kamekan I'SC 0,210 - 0, 620 0,130 00,4960
- r. HaGepemxuue 1,682 — 1,470 0, 130 3,282
Ueanut
Boara Boamexan T3C 0,642 | —1,323 | 14,250 1,133 14,702
nM. B. H. Jlennna .
“ racC wm. Jlenun- 1,003 | —1,323 | 17,546 [,448 18,764
CHOrD KOMCOMOJa
a Bonxckas T3C 1,914 | —1,323 | 18,456 2,071 21,118
uMm. XXII cresna
KIICC L
" ¢. Bepxnenefaxne 3,125 | —1,473 | 18,486 | 2,07] 22.179

poBaHHA M paccesinna croka. OOHYHO K 30He (OPMHPOBAHNA OTHOCAT
Ty wuacTe peunoro OGaccefina, B npeienax KOTOpod (OpPMHpYercs
ECTECTBEHHBIA CTOK,

3ona (QopMupoBanua cToka p. AmMyaapbH 3aMbiKaeTca CTBOPOM,
pacnoJoKeHHBIM HecKoJbKo Bhiue r. Kepku. B npeaenax yKa3aHHOMH
yactu Gaccefina crok p. Amyaapen dopmupyercs pexamn Ilanmx,
Baxw, Kynnys, Kadupnuran, Cypxauaapps n IlepabGaa. Pax npn-
TOKOB p. AMyAapbi TepseTcs B KOHYCax BLIHOCA H He AOXOANT A0 Hee
nosepxHocTHbiM nyTem (3epasman, Kawkaaapba)., CTok p. Amyaapbi
y r. Kepkn cyuiecTBeHHO OTJIHYAETCA OT €CTECTBEHHOro BCJEACTBHE
aHauNTEbHEIX BOA03aGopoB n cO6pOCOB BOAB Buile Mo TeuenHio. Tak,
sa6op Boaw B Kapaxkymcknit kanan cocraema B 1977 r. 9,468 km?,
a B Kapwnuexknit — 3,17 kw3, OGuiag passocth sabopa u cOpoca BOA,
B 30ue hopmuposanus croka Amynapbn ¢ yueroM sabopos Kapakym-
cKiM W KapuimHCKHM KanajaMH B JAanHOM rofy cocrasuia 18,36 km’.

Hsmepennnit crok p. Amynapen y r. Kepkn B 1977 r. cocrasni
42 58 km®, Tlo soanoctu roa Ha p. Amyjapoe Gbl1 HECKOJbKO HIKe
cpeanero, Huxe r, Kepkn B 30He HCNOJBL30BAHHA CTOKA HA NPOTHKE-
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 gnn okono 1045 kM p. AMyaapbs He HMEeT NOBEPXHOCTHOTO NPHTOKA.
~ 3paunTenbHas 104 TPAHSHTHOTO CTOKa paslbupaeTcs Ha opouleHHe
~ CETbI0 OPOCHTEJbLHBIX KaHaJon.

CyMmMapHas pasHocTh B0A03a60poB 1 cOpocoB BOAb p. AMyAaphLH
po knmn., Kuswamxap (102 xm or yerss) B 1977 r. cocraBuaa
4555 kw3, Hamepennwit crok v Knm. Kwuswaiaxap Gua pased
002 kM3, Hesaska croka, papHas 6,43 km® nan 109 ecrecTBeHHBIX
BOAHLIX pecypcor, Moxker OuTh 0OBACHEHA TOTEPAMH Ha HCOApeHHe
0 QuALTPalUMI0 B PA3AHUHEIX NPOTOKaX pyciaa p. AMynapbH H HeTod-

. HOCTBIO yuera BoAosalopom n cOpOCOB BOJLHL
R AHanua AAHHHX MO HCNOAb30BanHIO cToka p. AMynapen B 1977 r.
MO3BOJNA ONpele/nTh BaKHeilllne cTaThH PACXOJOBAHHA CTOKA PEKH
na yuacrke r. Kepkn — kuma, Kussiokap (cTok B ctBope r. Kepku
npHHaT 3a 100 9%):

1) somosafop na xosafictRennuie HVIKAL — 64 %;

2) ecTecTEeHHHE TOTePH Ha ucnapenne H uanTpaunio — 15 %.
OcraBmasnca uwacts croka (21 %) nocrynuna Ha nmKenexallni
~ YHACTOK PEeKH.

BrinoJHeRHpe Hecae0BAHNA M0 BOCCTAHOBJEHHIO CTOKA psajla pek
CCCP nokasupalor, 4uto Aanuble [ocylapcTBeHHOro yuera BOA H HX
HCNOJB30BAHHA B HApPOAHOM Xo3filetBe B OGamkaiimem Oyayniem
MO3BOJAT Ha HOBOM YPOBHE BOCCTAHABJAHBATL 3HAYEHHA peYHOro
eTOKa B pafionaX ero HHTEHCHBHOrO HCNOJb3OBaHHA. ITo 00CTOATEND-
CTBO HMeer Ooablioe 3HaueHue 1N PA3BHTHA THAPOJOTHYECKOR
HaVKH B LeJoM, :

Hapsay ¢ OueHxkoil BANAHHA XO34iCTBEHHON JeATEJNLHOCTH Ha
PEeuHON CTOK HECOMHEeHHWII MHTepec NpeicTaBNfloT HCCACLOBAHHA MO
yueTy mHaMeHeHufi Apyrmx siaementon Boauoro Gananca, CorsiacHo
| COBpPEMEHHEIM TPEACTABJEHHSAM, Cpean pasHooGpasupX GaxkTopoB
XO035MCTBEHHON JeATeNLHOCTH TONBKO OpOLIeHHe H KpynHomacmiTalb-
Hhle Tepelpockn cToka cnoco0HE BLI3BATH VBEJNHYEHHE KOJHYECTBA
. BHnagawumux ocaakos. OaHako NpH CYLIECTBYIOUIHX TeMNaxX pasBiTHA
OPOLICHHA OXMHUAATL CKOJIBKO-HHOYAL OUMIYTHMOTO YBeJAHYEHHA OCANAKOB
3a cueT JONMOJHHTENBHOrO HCMNAPEHHA ¢ OpollaeMbiX MACCHBOB HET
OCHOBaHuit B CBA3H ¢ TeM, uTo Goabulas vacTh BOAAHOTO nmapa B ar-
- moctepe GopMmupyvercs 3a cueT ero TPAH3HTHOrO mnepexoca n3 of-
* Jacteft hopMupoBaHHA BAAMHEX BoaaywHux macc [36]. Ilo aroit xe
. NpHuHHE HeNb3s OMHAATH VBEJHUEHHS OCAJKOB H NMPH OCYLIECTBJCHHH
© nepefpocok uvacTH CTOKAa CEBEPHBIX M CHOMPCKHX peK B H0KHHIE
" pajionst cTpans (Bo BCAKOM Cayuae NMPH peajnsalldi nepeBuX ouepe-
Iefl aTnx nepeGpocok).

'~ Hexoropnle BuAbl X03AACTBEHHOH AEATENLHOCTH NMPHBOAAT K HA3-
MEHeHHI0 CYMMapHOro Henapenusi ¢ pewnoro Gaccefina, HanGoasuee
| BAMAHWEe Ha PeXMHM HChnapeHHs OKas3hHBAaeT OpolIeHHe, NpHBOIALLCE
K 3HAUHTEJLHOMY YBeJHUEHHIO HCMapeHns ¢ OpomaeMEX MAacCHBOB.
. Tak, nanpumep, paseuTHe opomesns B Oaccefinax pex AMynapbm,
' Cpipaapen n Kypul npuBeslo K YBEJIHUEHHIO CYMMAapHOro HCnapenns
" ¢ BOfocGOpPOR ITHX pPek B OTAe]bHHIE roan coorBetcTBenno na 200,
160 n 60 MM B rof. VBeaHUEHHIO CYMMADHOrO HENapeHns cnocof-
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NPEyMeHbILaloTed, B APYruX, HaobopoOT — NpeyBeaHYHBAIOTCH, JTO BH-
3bIBAET HEOOXOAMMOCTh PAacCMOTPEHHA JABYX B3alMOCBS3AHHbIX BOMpPO-
COB: METON0B OLCHKH TOYHOCTH OMPeNENeHHA CPeAHEro 3HAYeHHH
OTACIbLHBIX 3/1eMenToB Oananca u Gananca peudoro GaccefiHa B LeIOM.

7.1. METOJIbl OUEHOK CPEAHHX 3HAYEHUA 3JEMEHTOR
BOAHOIO BAJIAHCA PEYHBIX BACCEHHOB

HcnonbsoBanne B rufposornueckusy pacuetax ypaBHeHH® BOJ-
HOro bGananca CBAA3aHO ¢ ONpefeNeHHEM CPEAHEr0 3HAYCHHS Tex sMe-
MEHTOB, HA0/IOMEHHsT 34 KOTOPHIMH TPOH3BOAATCH B  OTHAEABHBIX
NynkTax BopocGopa. [lpumensemele B uacTosllee BpeMsi METOMLL
OUEHKH CpelHero 3Hauenus sjaeMenta GaJjanca Ha BogocGope mno
CYUIECTBY ABAAIOTCA BapHaHTaMH clnocoba CPEeaHero B3BelEHHOrO.
CornacHo sroMy Metoay cpeamee no BOA0COOPY 3HAYCHHE KAKOTO-

AHGO s7eMeHTa § 3a ONpefe]CHHBI HHTEpBa BPeMeHH OUeHHBaeTcH
Mo BLHIPAKEHHIO

f=aq1+ag.+ ... +ﬂnt‘}'.¢= Z. s (7.1)

FLE 1, 42, ..., §n — UHC/OBHIC 3HAYEHHA COCTABASIOLLEH Ganauca,
HabuonaeMoit B OTAeNABHBIX TOUKAX Bogocbopa; ai, daz, ..., Gn—
BECOBHIE KO3(Q(HUHEHTH, oNpenencHHble KAKHM-aHG0 npHeMOM 116
AEHHBIX NYHKTOB HabJ0aeHuil,

Ipu cpasuuTensno rycroft cern nynkros Habmaoaennit, pacnono-
HEHHLIX Ha PABHHHHOR TEPPHTOPHH, MAONYCKAETCA NPHHATHE BeCOBBIX
KO3(G(HUHEHTOB paBHBIMH ApyTr apyry. OueHka cpegHero sHavyeHHA
OCYLIECTBIACTCA B NAHHOM CJyyae METOAOM CpeaHero apupmerHye-
CKOro. 10T METOH, HECMOTPA HA ero HeMOCTATKH, BCE elle MIHPOKO
HCIOJMB3YETCA B  BOAHOGAJIAHCOBHIX HCCJACAOBAHHAX IS pacuera
CPEAHHX SHAYCHHH SJIEMEHTOB H NOrpelHOCTel HX onpedeseHid.

Haununan ¢ paGor IlpeiiGepa [150] npu BuumcaeHuH cpexnero
/1071 OCAAKOB HaCTO HCMOJB3YIOT MeToj KBaapatos. CyTh STOro Me-
TOA4 COCTOHT B TOM, YTO pevyHoW OacceilH pasfensiercsi Ha CeTh
KBanpatoB, B Kakaou *KBajpaTe NOACUHTHIBACTCS CpeaHee 3HAYeHHe
FNCMEHTA N0 HNAHHLIM TOr0 KOJAHYECTBA NYHKTOB HAGMIOACHH, KOTO-
POe Haxoautca B kBajapate, Obulee cpepsee 3HaueHHe JMeMEHTa Ha
BOA0COOpe OUEHHBAETCA KAK CpeAHEe B3BEIIEHHOe N3 CpeaHHX ero
SHAYCHHI B KaMMaoM MOJMHOM H HENOJHOM kpanparax. [Tpu stom peco-
BEIC KOS(DMHUHEHTH HMEIOT CJICAYIOUIHEe 3HAYCHHA: ¥ MOJHBIX KBaJl-
PATOB OHH DPABHBl  eAHHWIE, Y HENOJHBIX — OTHOWIEHHIO MIOMLAMN
Oaccelina, monapwefi B AaHHbI KBA[paT, Ko BCeH MIOMAAH KBajapara,

AHAMOrHYHO OLeHHBaETCH Cpeinee 3HaveHHe sgementa Ganauca
metooM Tuccena (meauan), Pasnuume coctout B TOM, uTo BofocHop
Ha CXeMe INOKPBIBACTCH CETbI0 TPEYrONBHHKOB, MO3TOMY BECOBHIE
KOIpDHUKeHTH B DaHHOM caydae ONpeae/AOTes OTHOIWEHHEM MA0-

uaay TpeyvroJibHHKA fMHDI"EII}-TﬂﬂbHIIHﬂ:I KO Beeff naolagn peyHoro
Gaccefina,
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B nocaeaHue ToAw MpH  OUEHKEe CPERHEro aﬂf;am:gﬂ :ﬁﬁ::;:
HPOKO HCHOJIb3Ye
aica B pedHoM OGacceilHe W
Eﬁgmema nnpn.]:ﬂmﬂ.ﬂﬂh'l, 3aHATHM ONpefe/eHHbIM Bllﬂﬂmﬂ;;:}f:;ﬂ?;ﬁ
[Ipn sToM Ha OAHOPOAHLIX
(none, Jec, OBPars U T. A.). D
ACTHTEJALHOCTL H T. A p
koB (manpumep, noje, JecHasa p _
ﬂtymse-:w.ﬁnercel no Meroay CpE,IIHEI‘ﬂﬁ :f;{an;tet;légfcgﬁﬂ;nh ;uggﬂﬂg.
f s ! oJie
TelbHEIT Pe3y/bTaT — ¢ YUETOM A (92] n M-
eTOAHYECKHM YKasaHHAM
maan BopocGopa., Corsacho M | JBLcEs
A OUEHKH CpeHero
gapoguoMy pykosomersy [93], an :
i:r;:mgﬂga B 1iIr:ue:tnmt:-: faccefiHax pexKoOMeHAyeTcH me;ﬁgﬂiﬂgfﬂrgﬂﬁﬁi
: — HBAHHE B TP )
LiecHHOrO: [JA OcajlkoB — HX B3Be AbHH
CKJOHOB, 8 IJA OCTaJbHL
BEICOTHBIX 30H C j.""-lETﬂl.'-'l SKCNO3INUHNN y .
Mzﬂmﬂ—uaaemimaﬂue no HoaaM mnaomiageit JangwadTHRIX YroaHH
Gueit naowann Gacceitna, _
: DnuépElII!EJIEHHhIE METOMABl H MPHEMbI unpe.rl.eneuuﬂ_aecnnmx [{:I:'E:Zl}x
(hHILHEHTOR B 3HAYHTENLHOH Mepe cyOnextusnbl. Tlonyuennnie np i
HCNONB30BAHHN BecoBrle KO3(QQHIHEHTH NPHHHMAIOTCH nnEnngﬂﬁﬂn?{? A
A4 Kaxjaoil MeronHks (KBagpartoB, MelHaH i Ap.) He3a i.:i Mo
TOro, AJds KAKOro MepHoAa BPEMEHH H Kakoro sJjeMedTta 0Oa
BIMOJHASTCA ocpeAHeHHe, |
; O HE.II.[)ETE.TPHHE BHILEYKA3AHHEIX CXeM B 3HAYHTEIbHOH ME;I;:
cpoBoaen MeTON JuHefiHoll HHTEpHOAAUHH (METOX H3OJAHHHT) , un"rm
pHiil MpHMeHsETCHs NpH CPaBHATENLHO PABHOMEPHOM PAaCMONONKEH]
eNDHTOPHHE NMYHKTOB HAGMIOMLeHHH, :
3 Tﬂpyp;:.rn:}ﬂ%mx r};pﬁﬂm pesabeda npH MOCTPOCHHH H3oAHHHI (HanpH
Mep, M30rHeT) YHMHTHIBAETCA 3aBHCHMOCTH 3/IEMEHTOB Gananca (ocap
' OT BBICOTHI MECTHOCTH. : _
1'H:]‘E}E'tv A, Pymauuessm [109] nmpeasomenst Apa MOAXOAA K saﬂaqg
GE]}E,I;;HEHHH ¢ Y4eToM AHH3OTPOMHOCTH MOJAA M ero CTATHCTHYECKO
crpyktypul. [TepBoiif n3 HHX OCHOBaH Ha HHCJIEHHOM MOAEMHPOBAHHH
mods MHCCACAYEMOrO 3J1eMEHTa, [0 KOTOpOMY TPOH3BOAHTCS cfn;g_
MaJibHasi JUHeilHaa HHTEpPHIOJALHA aHauYeHHIl 3JeMeHTa BO Pce }am.
pele TOUKH PeryJspHoil CeTkH, peaBapHTE/]bHO MOCTPOEHHOH Ha p:
cmarpuBaemMom Bojgochope.
CIEIE.HHEC JHAUCHHE [AaHHOro 3JeMeHTa DH[JEE,E.’IFIE:FC? m:e*m,m?{}:
cpejiHero B3aBelICHHOTO H3 JHAYCHHIT 3JeMCeHTA BO BCeX y3aax cet

no dopmynae o ! N |
f:=(zu-,|: fi!){(z ] )!

f==1 YA ) i=1 Tt

e N' — ofllce 9HCAO Y3J0B HHTEPNOJALHOHHON CeTKH; f”;nﬁg:
Hiajs BEACAAEMOro KBaapara; F[ﬂhiut:[ﬁ(é%i{ﬂﬂ KBaJpaTHueck

3 ymoAnunl B i-Thift yaen i

: rpeu];ng;;;;rurzlmpumi cnocofa OCpPeAHeHHS TaKKe nr:mun:emﬁ :;:téi
| gpefHero B3BEUICHHOrO, HO NMPH 3TOM MYHKTY, XapaKkTepHs) ut't 0
" Goasmeil MIOWAALI0 TATOTeHHs, Npuaaercs Goabuinil Bec, a mp AGIE
| HAKOBBIX NJOMmAAAX TAroTenus Becopol kKosdduiHent anHHMﬁnnee
. GOnbmMM LA TOFO TNYHKTA, Y KOTOPOro HCXOAHLE JaHHbE

TOUHEI.

= o

(7.2)
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BecoBuwie kKoahHUHEHTH B OKOHYATENLHOM BHAE ONPeAefTCA

no BhIpH}HEHHIﬂ
il
by }( 5[ )
i =
(“i:) r; ‘ﬁ:i :

rae by — oTHOCHTEJAbHAR [JOWAAL TATOTEHH TpH
Oh; — NMOTPEIIHOCTE HCXOAHEIX AaHHLIX B [-TOM IIYHKTE.

Jaa onpedenenus NJouwlajaei TATOTEHHA PEKOMEHAYETCH MNMOCTpoe-
HHE KAapThl H3IOKOPPEJNAT, PACCTOAHHE MEMK/LYy KOTOPBIMA CHHMACTCH
¢ rpauka NpeABapHTENLHO CIVIAKEHHOH H OTKOPPEKTHPOBAHHON KOP-
peaaunoHnoil Gynkunn, Tpannma Mexay JioObIMH ABYMS NYHKTAMM
HaGniofeHuil onpeiensieTcs Kak FEOMETPHYECKOE MEeCTO TOUEeK, HMelo-
HHX OJHHAKOBYIO CBASaHHOCTH ¢ obenmu cranuuaMu. [loayuennuie
NAOULAAN TAFOTEHHS ONpefeasilioTes NIaHHMeTPHPOBAHHEM,

PacemoTpente cyllecTBYIONIHX METOMOB OCpeJHeHHs TOKa3blBaer,
YTO OHH OTJAHYAIOTCH APYr OT Apyra npHeMamy OLEHKH BEeCOBHIX KO3(-
dumnentos. Bo Bcex MeTojax AOBOJBHO caab0 (Yalle BCEro KOCBEHHO)
YUHTBIBAIOTCH OCHOBHEIE (PaKTOpH (POPMHUPOBAHHH HCCJAECLYEMOTO 3Je-
MeHTa Gajanca H OTHOCHTEJbHOE MECTONOJOMKEeHHe TOYeK Ha BOJO-
chope.

Hanupe daktHueckux uamepenuil, HanpuMep, ocajkoB 3a KOpoOT-
KHe KOHKPeTHble HHTEpBaJbl BpeMeHH (Hanpumep, MeciuHbe OT/AE/b-
HHX JeT) MOKasuBaloT, 4To pacnpeaejenne ux moxer OGuTh BechbMa
pasanuneiM, OHO 33BHCHT OT HANpaBieHHA JIBHMKEHHA IHKJIOHOB H
noJo¥eHns (POHTOB paszjena BO3AYUIHBIX Macc, oT NPOHCXOMACHHA
camoil BAaXKHO{l BO3AYIIHON MacChl H ee MOULHOCTH, OT peabeda mect-
HOCTH H 3KCHO3HIMH CKJAOHOB M OT psajaa Apyrux npaunn, Kaucabii
Gacceitn uMeer cneupdrueckoe cTpoeHHe MOBEPXHOCTH H Pas/HYHYIO
KOH(HTypaluno, B CBA3H ¢ YeM pacnpejesenie ocajkon 3a peabHble
mecsiiiil B OGaccefinax Mmoxer GuITh BecbMa NECTPLIM, 4 NX TaK Ha3kl-
BaeMOe <«ojer — HEOJAHOPOAHBIM H HeH30TpOonHeIM, CleloBaTeNbHO,
paccMOTPEHHBIE BHIIE METOAL ocpeiHenns 06e3 yueTa KOHKPETHBIX
yCJAOBHI BHINAAEHHA OCAJAKOB MOTYT NPHBOAHTL K 3aMETHHIM OmibKaM.

B. M. Ba6kun [5] B 1971 r. mpeanoxua Gonce CTPOrHil HOBLIN
METO/ OLeHKH CPEeAHero aHauyeHHs 3JeMEHTa C YUeTOM MPOCTPAHCTBEH-
HOTrO €ro pacnpefiefeHns 3a pealbHEIl NEPHOA H 3aKOHOMepHocTel
thopMHpoBaHnA.

TeopeTnueckoii 0OCHOBON BHIMOJHEHHLIX HM pa3paGoToK NocjyHxuia
Teopema, Aoxkazannas B 1885 r. Beilepwrpaccom: «Jlio6yio dVHKIHIO
f(x), nenpepuienyio B uuTepsade (a, b), MOMKHO NPEACTABHTL B ITOM
unTepBane c J060i CTeNeHbo TOYHOCTH uepes MHOrouJeH, T. €.
MOHO HaNTH Takoi MHorouaen P(x), uro

|f(x)—P(x)| <e (7.4)

aaa aoboro 3Havdenus x B Mutepsane (a, b), rae e — mobaa 3apanee
3ajlaHHas BeJHYHHa®,

B xauectse HCXoAnol GyHEKUMH pacnpeAeseHHs 3IJEMEHTa B ped-
nom Gaccefine npuHuMaerca dynkuua P(x, y, ), 3apaunas B Tabany-

146

(7.3)

[-TOH CTaHIHH;

E.
-.-_.

HOM BHae, rjge P — 3HdaueHHe 3JEMEHTA B NYHKTaAX HaOJ0AeHHH;
X, U, 2— NPAMOYTO/bHBE (YCJAOBHBIE) KOOPAMHATH NYHKTOB HabJjio-
fenuii. @yHKUEs pacnpefleJeHHs 3neMeHTa B Oacceline, 3afjaHHafd
B TabGiauuHoM BHAe, npeolpa3opeiBaJach B aHAJHTHUECKOE BhIpame-
HHe Ha OCHOBe ykasaupoit Teopemn! Befiepwitpacca nyrem pacnpo-
CTPAHEHHA ee HA cay4dal HeCKOJAbKHX MepeMeHHbIX,

Takum obpasom, Obliio NpeiomeHo 3aMeHHTh AaHHble nabawofe-
Hitii B OTAEeABHEIX NYHKTax Bofocbopa annpokeuMupyiowmel QyHk-
Hueii TpexmepHoil HeJquHelfinof (NONHHOMHANBHON) WHTEPHONAUHH MO
METO1Yy HAHMEHBIIHX KBaJApaToB. i

Cpeaunit cnaofi snemedta Gananca (P) B GacceliHe mWIONIAALIO
F kM2 B gannom cayuae onpeiesercs no BhIpaMeHHo

P =+. ﬁ 5,-'?' (x, y)dxdy, (7.5)

“F

rae Pi(x, y) — npeobpaszopannan dyukuua P(x, y, 2) NyTeM 3aMeHbl
B Heil z YHCJAOBBIM cCpeAHHM 3uaucHuem (cpelHell BHICOTON BOJO-
cbopa).

Qopmyna (7.5) Beipamaer JeMenThl Boanoro Oananca B BHIOE
cpefnero c/aosi BoAul Ha BojocOOpe, HMeIOUlero mMepeMeHHYIO BHICOTY.
Sta popMmysia H NOALIHTErpaJdsHas (PYHKUHA HEOJAHOKPATHO NPHBOAH-
auch B padorax I1, H. JleGemnera [5], M. A. Beankanosa [25].

B oranype or TPAIHIHOHHEIX MPHEMOB OCPEAHCHHA NpeNoMeH R
MeTon obJsajgaer énnhumm (PH3HYECKHM CMEICJOM H COOTBETCTBYET
apuHpoge GopMHpOBaHNA KOHKpeTHoro sjgemedrta Ganaunca. Ilpu stom
He Tpefyerca onpefe/leHHs BECOB OTAEJbHBIX MJolLaJeH, B NMpeaenax
KOTOPBIX 3HAYCHHS EMEHTAa NPHHHMAIOTCA HEH3MEHHBIMH H PaBHBIMH
ero 3HavYeHu B NyHKTe HaOMIOJEHHH. 3anHcae 3HaYeHHe 3IJeMeHTa

B Bujae (PYHKUHH OT KOOPAHHAT MECTHOCTH, HPAKTHUECKH MOMHO
ONMUCATHL €ro pacnpejesedHe Ha MECTHOCTH. 3aflaB olpele/eHHbe
YpoBHN (liaru) 3madeHunil sjgeMeHTa, MOMHO NOJNYYHTL CHCTEMY €ro

H3OJUHHA Ha Kapre.

[1pn Buuncnennn cpefldero cjiod ajemMeHta B OacceliHe, npeAcTas-
JIEHHOTO Ha Kapre H3ONHHHAMH, B THApPOJOrHYecKOll NMpakTHKe MOJb-
aVIOTCH MAAHHMETpoM HAH najerkoil. B npefsiomeHHOM 3Ke MmeTome
ANS BBUHCACHHA CPeAHEro 3HAYEHHS CJI0A JICMEHTa HCMOMb3Yerces
anroputm, peanusyemutii na IBM. Anroasnas nporpamma, corjacHo
KOTOpOi#l (yHKUMA, 3anapuads B TaGAHYHOM BHIE, MNpeACTaBIACTCA
AHANHTHICCKHM BHIDAZKEHHEM, BKJIIOUAs OUEHKY €e napaMerpos 1o
METOAY HanMeHbIIHX KBaJpaTOB H BBYHCJIEHHA [ABOIHOrO HHTErpana
no npamoyrojsHoft obaacTH MHTerpupoBaunda, OGolna paspaborana
B 1972 r. O. A, Tycepum u peanusosana na 3BM B3CM-6 B. A. Ho-
BHKOBOII,

[Tpn penpesenTaTHBHOM pacHOJIOKEHHH NYHKTOB HaGawaeHui
¢ OXBATOM HMH TOYEK JIOKAJLHBIX MAKCHMYMOB H MHHHMYMOB 3Jje-
MEHTA NPOCTPAHCTBEHHAA TMOJHHOMHAJIBHAA HHTEPNOJALHA BTOPOro
Nopafika (Hanpumep, &as ocaikoB) olbecnevynpaer LOBOJBHO TOUHOE

- OmnHcaHHe pacnpepenenus sjaementa B Oaccefine. CpelHee 3HaueHHe
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9/1eMEeHTa, BHIUNCAEHHOe no Bupamenwio (7.5), noayuaerca Oonee
TOUHBIM, VMECTHO OTMETHTb, 4TO HCHNOJAb30BAHHE B HCKOTOPHIX
cayuasix OOBIYHOH JHHEHHOMH (perpeccHoHHOl) 3aBHCHMOCTH A4
OUEHKH CpeaHero 3Ha4e€HHs 10 BLIPAMKEHHIO (7.5) Bnoane mnpu-
eMJeMo,

HMa rteopemn BefiepmiTpacca, NMOJOMEHHON B OCHOBY npejjarae-
MOrO MeTOfa OUEHKH CpeAHero 3HaueHHs, cjeiyer, HTO 3ITOT METO.
NPHMEHHM K 3JeMeHTaM H K TeM HHTepBajaM BpeMEHH, B KOTOpbie
YKA3aHHBI{I KOMMOOHEHT H3MeHSeTCd HEeNpepelBHO N0 TEPPHTOPHIL

TTpHMEHHMOCTE NpPeAJOXKEeHHOr0 MeToAa JJIf OUEeHKH CpefHero
3HAUeHHd CJof AeMeHTa BOJAHOro Oananca B peunom Gacceine mpo-
gpepagacy No AaHHEIM 06 ocaakax H CTOKe B Gaccefinax pexk [Mona,
Kamu u Ileuwopuw, Conocrapienwe pacCUHTAHHBIX CPEAHHX 3HAUCHUH
ca0ep OCAJAKOB H CTOKA NO JHHEAHBIM VpaBHeHHAM C HAGAIOACHHBIMH
B 3aMblK3apouleM CTBODE NOKA3ano BRECOKYIO TOYHOCTE METOLA
(B ofonx cayuasx pasiHune coctaBuiao oxoao 1%).

[TpeumylL1eCTBO NMpEeAJIOXEHHOr0 METOAA N0 CPAaBHEHHIO C H3BECT-
HBMH B PHApoJornn, nanpumep, B. A. Pymsauuesa [5], P. JI. Ka-
rana [65], onupaioUlEMHCH Ha HCNOJL3OBAHHE NPOCTPAHCTBEHHO-BpE-
MEHHEIX KOppeJfAlUHOHHBIX (YHKUHH, COCTOMT B TOM, YTO ¢ €ro Mno-
MOLLBI0 MOIKHO CPaBHHTEJNLHO TOUHO ONpejelfaTh cpejHee 3uavenne
50€MeHTa 3a peadbHHil Mecaw roja 6es HCNoJL30BAHHA HH(OPMALHH
3a Mecauw npomwsbix jger. Mmenno onucanne xonebannii sJeMeHTA
B npocTpaHcTBe B (DYHKUHH KOOPAMHAT MECTHOCTH MO3BOJIHJIO HCMOJb-
30BATL TOJLKO MNPOCTPAHCTBEHHBIE KOppeNsillHOHHBIE (YHKIHH, & He
NPOCTPAHCTREHHO-BPEMEeHHEIL,

7.2, THNbLI OWHBOK ONMPEAEJEHHA 3JNEMEHTOB
BOJHOTIO BAJIAHCA H METOJ1bl HX OLLEHKH

[Ipu BHINOJHEHHH HATYPHBIX BOAHOGAJAHCOBBIX HeeaeloBanuit npo-
BOJSITCH TOWeuHble (B OTAEJBHBIX NYHKTax), JHHEHHO-MapuipyTase i
naolmagnbie (Ha yYacTKax, MOJAX HacTHHIX BOAOCOOPAX) H3Meperus.
Ha neppoe mecTo npu TOMEUHBIX HA0JMIOJEHHAX BRICTYNAIOT HHCTPY-
MeéHTaJbHBle MNOTPEIIHOCTH, onpejejseMbie NYTEM CpaBHEHHA MNOJY-
YeHHBIX PE3YJbTATOB C STAJOHHBIMH 3HAYEHHAMH, a TaKke OWIHGKH,
BO3HMKAIOLIHe 1i3-3a JHCKPETHOCTH CPOKOB H3MEpeHHS, He NOo3BOJAl0-
mpx HenpepeBHO (HKCHPOBATHL XO4 H3yuaemoro npouecca. HaGmio-
partenk TaKie INPHBHOCHT B pe3yanTaThl H3MepEeHHA HBK}'IB-TG
omn6ky, Takum o6pazoM, NOrpemHOCTH KaxAOro HabalofeHndA
(W3aMepenns) cJaraioTcs “3 NPHOOPHHX morpemHocTelt n OmHOOK
Ha0J01aTeNn .

[Tpn BHNOJHEHHH JHHEIIHO-MaPIIPYTHEIX H NAOMAAHLIX H3MepeHnn
B JOMOJHEHHe K Ha3BaHHHM npnbapasioTes oMHOKH, 3aBHcAllHe OT
cnocofoe BeiGopa MapuWpyTOB W YYacTKOB, CTeNeHH HX penpesenTa-
THBHOCTH, cnocoGOB pasMellleHHs Ha HHX NPOMEPHEIX TOMEK.

Bropoii HCTOUHHK NOJAYYEHHA [aHHHIX, a cJaefloBaTeNbHO, H MO-
apaenns  omnGok — pacder 3jaeMentoB Gananca aas Gacceitna na
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\OCHOBAHNY WX 3HAueHnil, ONpeAeIeHHBX B OTACABHHIX TNYHKTaX HaO-
- NOeHHI.
"~ M3 na3nomenHoro caeiyer, uro HeoOXoJHMOM (zagannoil) TOYHOCTH
' pacuera Bojmoro Gajanca peunoro Gaccefina MOXHO AOCTHTHYTD
qoJbKo TOrja, Korga OyAyT yuTeHbl NOTPEIIHOCTH OUGHKH HCXOAHHIX
 paHHBbix @ Henoanayemblx npu oGoGwennn meroaMk. Ilorona sa Bbl-
| COKOfI TOYHOCTBLIO pacueTa MOMKET C03laTh WNIIO3HIO HaleKHOCTH
| onpeneienns snemeHTa Gananca TaMm, rje e¢ B JICHCTBHTEALHOCTH HET.
. O6o3paups TOUHOe 3Hauenue dgeMenta Gananca OGykeoit A, a ero
" npHOGAMMKEHHOe 3HAYeHHe — @, NOJYUHM BbIpAXKEHHE [ OLEHKH TO-

| PpemHocTH g’ uHena a:
g =A—a. (7.6)

OueBHAHO, UTO TMOTPEMIHOCTH MOMKET HMETb NOJOMKHTEJALHEIH HIH
OTpHIATE/NbHBI 3HAK HJAH MOMeT OuTh paBHa HYJMO0. AGconwoTHoR
. (o MOAVJI0) 3HAueHue NOrpewHOCTH uneaa a OOHYHO HA3LBAKOT
© AGcoNOTHON NOTPeIlHOCTLIO

e=|A—q|. (7.7)

A6coaoTHas norpemHocTh (omn6ka) e npubaniKenHoro uyucna a
NOMOTAeT VCTAHOBHTH IPAHMIL, B KOTOPHIX HAXOAHTCS TOUHOE 3HAHE-
* Hue uHucaa A, T. e.

a—es=A=a-e (7.8)

- man
A=a-+e.

Ilns XapakTepMCTHKH TOYHOCTH NPHOJAHZKEHHBIX BEJNHYUHH, KaKHMH
ABJSIOTCA, Kak Ve OTMeuajoch Bbilie, JeMEHTH BOJLHOTO Ganauca,
HEOGXOANMO MOAL30BATHCA TOHATHEM OTHOCHTENLHON MNOrpPelIHOCTH
(omnGxn). OrtnHocurensnas ownbka umucna A — 970 OTHOLIEHHE €rO
aGeoaioTHoli norpemnoctH  (omn6xn) & K abCoNOTHOMY 3HAYMEHHIO
npHOAHMKEeHHOH BeJHYHHH a, T. €.

d=¢flal. (7.9)

Tounoe auauenne (A) nonydyaemoro 3aementa Oananca Beerjd
HeN3BEeCTHO, BCJEACTBHE 5TOF0 HEH3BECTHA M HCTHHHAA abcojloTHadA
norpewnocts. Ha npaktuke (akTHYeckH Beeraa modb3yloTes npi-
ﬁJlHHi{-JIIHbT‘.'.I JHAYCHHEM I'IIJI‘]]E'IUHL‘ICTII,, VCJAOBHO I'l]'JHH'H.!‘-IEﬂ 34 TOHHOE
apavenne AeMeHTa 3naucHue, npuusToe 3a sranon. Hanmpumep, npu
H3MEpeHHH OCAJIKOB B MyHKTe HAGJIOJACHHA 34 9TAJNOH NPHHHMATCA
pannbie, noavuennse no goxmemepy I'CH-3000, anbo no ocaakoMepy,
. YCTAHOBJEHHOMY B KYyCTapHHKe, TNpHEMHAA TNOBEPXHOCTL KOTOPOTO
" HAXOAMTCH HA YPOBHE mojcTpuennoro kycrapunka [128]. Abcosmior-

Han owmMOGKa BHIpPa)aercs B TeX JKe EAHHMNAX, WTO H H3MepAeMad
~ (naGaofaemas) BeaHunHA, a OTHOCHTEJAbHAf omubra — vaille BCEro
- B NpouenTax.
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B 3aBHCHMOCTH OT NPOHCXOMAEHHA N cnocoloB OUEHKH NPH pac-
qetax BOAHOro OajaHca BCTpevanTes TPH THNA OWHGOK: rpyGhie
(MpoMaxu), cHCTeMATHUYGCKHE H caydaiiHnle.

Cymmapuoe piaHAHHE BCEX SJEMEHTAPHBIX CHCTeMATHYECKHX OLIH-
OOK NOPOMKAACT CHCTEMATHYECKYI0 HacTh €, 8 CYMMAapHOEe BJHAHHE
BCEX JeMEHTAPHBIX cAy4YalHBIX oHGoK — cayualinyio yacts A obuef
NorpemHocTn & pesyabTaToB H3MepeHus H pacdera siaementa Oa-
Jlafca, T. e,

d=e+A. (7.10)

Onenky cucreMaTHuecKHX Tmorpemxocreil uamepeuns (pacuera)
jieMenTa GajaHca NMPOHIBOAAT METOAOM CPABHEHHA NOJYVYEHHBIX pe-
3YJALTATOB ¢ [AAHHBIMH, OMpele/eHHbBIMH OJHOBPEMeHHO [0 «3TaJOH-
HOMYy» npubopy (meroay pacdera). [lpm arom HCnoJb3YIOT caeayio-
HLYI0 hopMysy OUEHKH CHCTEMAaTHYECKOH NOrpelHOCTH:

e=(x—x") 4 (Ax" — Ax) 4 ¢’, (7.11)
rae x, x' — 3HaueHus INEMEHTd, OUEHEHHBIE COOTBETCTEEHHO CETEBHIM
H 3TanondbiM nNpubopom (meromom); Ax, Ax' — apauenns caydafiHbIX
NnorpeiHocTel, onpefeseHnsle COOTBETCTBEHHO CETEBBIM H 3TaJOHHBIM
npubopoM (MerojoMm); e, & — 3HAYCHHA CHCTEMATHYECKHX MOrpenino-
cTell 3Jaementa GanaHca, NPpHCYHOIAX CETEBOMY H 3TAJOHHOMY METogaMm
H3MepeHHs (pacuvera).

Tak kak H3MepeHHA MO CETEBOMY H STaJOHHBIM npubopaM mnpo-
BOAATCA B OAHHAKOBLIX YCJOBHAX, TO MOMKHO JMONYCTHTL, YTO cay4afi-
Hbhle MOCPElIHOCTH OnpeAeieHls sJaeMcHTa Gananca AN HHX B 00Jb-
WHHCTBe chyvaes OYAYT pasubl Apyr gpyry. ¥ stamonnplx npuGopos
(MeTo0oB pacuera) cHCTEMAaTHYECKHE MOrpeliHoCTH HeBeNMHKH Janbo
YCTPAHEHB! [MOJHOCTBIO, MOSTOMY MOMHO NpeANnoJoMKHTE, uTo &’ =0,
[Ipn yxkasanuwlx AONYIEHHAX CHCTEMATHUECKAd MOrPeliHOCTh CceTe-
Boro npubopa (Merofa) oueHuBaercs no ynpomednoft dopmyae

(7.12)

CJI}'L[E:I"IHIIF[ CpellHada KBaJApPATHUYECKAHd [IOrpellHOCThL EE OLUCHKH

CPedHero 3HAYCHHA 3JEeMEeHTa © MEeTONOM CcpefHero apm}mmuummw
N0 AaHHBIM f1 NYHKTOB HaOmwogenuit (%) onpegensercs of6BYHO MO
BRI aHEHHIO

= x — X',

0y = (0, 100)/(y/7 %),

ri¢ o — cpefHec KBaJpaTHUECKOe OTKJAOHEeHHe 3IJaeMcHTa OGanamca.

I'. A. Anekceep [2], nosarad, uto HaOGAIOJEHHOE SHAYEHHE KaKOro-
JHO0 THIAPOMETEOPOJIOTHUECKOTO 3JIEMEHTa ¢ OTJIHUAETCH OT ero
HCTHHHOrO (g HA 3HAYEHHE chaydafiHoll NOrpeliHoOCTH Oy, NMOCHE He-
CKOALKHX MpeanoioKeHuit (OTCYTCTBHE KOPPeMALHH MeXAY HCXOMd-
HHEIMH BeJHYHHAMH H HX C.I'I}”-IHFIHHMH NOrpeHocTiAME, PAaBCHCTBO
OTHOCHTE/ILHBIX 3HAYEHWH AHCHEPCHI HCXOAHBIX BeJAHYHH JJIA BCex
nynkToB HabnwogeHud) npeanoxua dopmyny AnA pacyera CpefHHx
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(7.13)

Ly l_ﬁi.'_l. L el Hﬁ-&!

-1 L Sl T b = Re

r 1

g

KBaJpaTHUECKNX OMHOOK Gy PAcCMATPHBACMOTO 3JIEMEHTA B KaiioMm

H3 nyHkTos HabGaoaeHuil
Ony=0g; ¥ 1 —7(0), (7.14)

rae 7(0) — snauenne KOppesNHOHHON (QYHKUNH HCCAELYeMOro KOM-

" poHeHTa BoAHoOro OasaHca, SKCTPAanoJHpOBAHHOE Ha OCL OpJAHHAT,

NpH HyJeBOM 3HAUEHHH PACCTOAHHS MENAY NyHKTaMi HaGJoAeHHil;
Ogj — Cpejlice KBAApaTHUECKOe OTKJIOHEHHE STOro KOMMOHEHTA,
[pu ouenke BeposTHHX OWHGOK pacueTa NyTeM aHannsa npume-

- paemux dopmya [84] mexomaaTr M3 GYHKUNOHANLHOTO BhIPaMEHHA JJIH

HEKOPPeaipoBaHHBIX NEepeMEeRHBIX CleAyioulero Buaa:
Y=y (%, X2 ... Xn) (7.15)
O6myio cayuailayio omnbKy o, OLEHHBAIOT, HCXOAA H3 (POPMYJILI

L e ’\/[\_d‘%'" 2 ”EW B {%—}E “:i': HRBIG |: c::: ]? “-J"u‘ (7.16}

€ Oy, Oy - - +» Oy, — CPEIHHE KBAApATHYECKHE olunGKH onpege-
fi dy iy
HEHHT X1, X2, «+15 Xni E{r S ot A OO s COOTBETCTBYVIOLIHE

YacTHEIE NPOH3BOAHBIE,

B. C. lonyGesnm [48] u JI. K. Bepumuunoit [26] npemaomenn
AHAJOrHUHble 3MIHPHYECKHE NPHEMB OUEHOK OmNOOK cpejHero 3ua-
YeHHs OCAJKOB H 3anacos BOAL B CHeXHOM nokpose. CyUHOCTb
METONHK TOSICHHM Ha mpHMepe HceaenoBannil Toaybera. 3a srTanou-
Hoe KoauuecTBo ocaakos (P)) Ha naoulagw NpHHHMAeTcd HX 3Have-
HHe, paccUMTaHHOe Kak cpefliee apH(MeTHYECKOe NPH MAKCHMATLHOI

naotHoetn cetH, Ilyrem nocaeloBarejbHOrO H paBHOMEPHOTO pasps-

Menusa cetn NVHKTOR HabGawopenuill onpenensioTesa pasinuyHbie 3Haue-
HHst e¢ MJIOTHOCTH W COOTBETCTBYIOUIHE WM 3HAYEHHA CpeaHero no
TEPPHTOPHY CJ10A ocafKkoBR (P). 3naueHnsi OTHOCHTEJNLHBIX ONGOK
BRIMHCAAAHCH N0 popmyde (7.9) Ans pasnHuHbIX HHTEPBAJNOB BPEMEHH
(cyTkn, Aekafa, Mecsil, CE30H), pasHuEX nJomaneid n pasaHIHOlN
MAOTHOCTH CETH NYHKTOB HAOGJ0ACHII.

Ha ocHOoBanum NPOBeJEHHEIX PacueToB MM aas njouiajeit or 50
a0 50000 kM2 30HE AOCTATOMHOrO VBJAMHEHHA H A48 naoniajeil oT
b0 no 3750 KM? 30HM HENOCTATOUMHOrO VBJIAMHECHHA W YKA3aHHLIX
HHTEPBAJOB BPEMCHH MOCTPOEHBI 3aBHCHMOCTH OTHOCHTEJBHBLIX OLIH-
Gok 75 %-Hoii ofecneueHHOCTH OT NMJAOTHOCTH cetd cranunii. I'padurn
lonyGera Henonn3oBajdHCh aBTOPAMH [JA OLEHKH OMHOOK CpPeaHEro
enosi ocaakos B Gaccefinax oTAENbHBIX PEK.

7.3. NOrPEIMIHOCTH ONPEAEJIEHHA 3JIEMEHTOB
BOJLHOTO BAJIAHCA B PEYHBIX BACCEAHAX 3A OTJAEJIbHBIE TOABI

B . 3.1.2 co cenakoit na neeaegosanna 3. I'. Borpaunosoi [10, 11]
NOKa3aHo, UTO 3a cueT NMPHUBHECEHHA cayuaiiHbX oWHOOK B H3MepeH-
HBEI@ CYMMBI OCaJKOB NMPH HX KOPPEKTHPOBKe 3HAaUeHHe cJay4daiiHoH
ouINOKH B OTJAeJLHBIX NYHKTAX HaAOGMIOAeHH MOMET cOCTaBJIAThL [0
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30 % nonpasku. [IpH OCpPelHEHHH OCAXKOMEPHBIX MAAHHLIX MO TLIO-
maay OGacceifiga BeJeACTBHe pAasHOro 3HAaKa cayuaiiHelx omHboOK HX
cyMMapHoe 3Hadyenue Aasi GacceiiHa npu umcnae cranuuit 10 n OGonee
GyleT MajblM 0 C HEM MOXKHO MPAKTHHECKH HE CHHTATHCR.

Hiske Aaga OLEHKAa TOMHOCTH CPEAHEro 3HaueHHs OCA/KOB, MOJY-
YAPMOr0 Ha OCHOBAHHH HCNOJbL30BAHHA PAa3IHYHBIX BAPHAHTOB CNHO-
coba cpelHero B3BEUICHHOrO.

Ouenka omuGOK cpefHero cJ1of 0cajkoB NpoH3BeleHa 3a pal
XapakTepHbiX MO YBJAMKHEHHOCTH JIET N0 PEHHLIM Gaccelinam, HaX0-
NALHMCH B PASMHMHBIX KJAUMATHYECKHX ycaoBuax. Beuay AHCKYC-
CHOHHOCTH BONpPOCA O pasMepax MONPaBoK, BBOAMMBIX B H3IME@PEHHBIE
0CAAKOMEpOM 3HaueHus OCAAKOB, M CAMHX 3HAYEHHH INONPABOHUHBIX
K09 HUHEHTOB OLEHKA TOYHOCTH ONMPejeNeHis CPEAHEro Cod ocaf-
KOB BHINOJHeHA 3a OTAEbHBIE T[OAb A5 OCaAKOB, HCHPAB/ACHHAIX
MonpaBKofl TOMbKO Ha CMAauHBAHHE H Af OCAAKOB, HCNPABACHHBIX Ha
BCE BHJLL [ONPaBOK, COMNIACHO METOAHKE I'TH [16].

Eciau NMpeanofoMmuTb, 4T0 pacnpefesenine cymMMm OCaAKOB B Gac-
cefiyax pex 3a MecAuHble HHTEpBa/Jbl BpeMenu sABIACTCA eavHafiHbIM
(Hanpumep, He 3aBHCALLAM OT peabeda MECTHOCTH H APYrHX thakTo-
POB), a pacnooeHue cranunit B OaccefiHax pexk pasBHOMEpHOE IO
TeppHTOPHA, TOTAA MOMKHO MM0Jarath, 4TO cpelHee puIOpoYHOe 3HA-
Yenie CJAOf OCAadKoB OyAeT OTJIHYATHCA OT «HCTHHHOTO®» CPEAHETO
spavepps B 68 9 cayvaeB Ha SHaYCHHE CPeAHEH KBa/paTHYECKOI
OIIHOKH.

PeayanpraTel OUEHOK CPefHHX KBaJpaTHUCCKHX omHGOK BHIYHCIE-
HUS CPEHero ¢J0s OCaAKOB MO TVIOIMAAH METOLOM CPELHEro apudme-
uueckoro s Gacceiinos pex Kaasomet —r. Kospos, p. Oku —r. Ka-
upa, p. Boarn — Yrauuckan [3C, p. Boarn na yuactke orT YTaHu-
ckofi T'3C no Puwbuuckoit ['3C, p. Boarn Ha ydacTke OT PuiGuuckofl
I'aC po Topskosckoit TAC, p. Oku Ha yuacTke T. Kamupa —r. I'op-
Gatop npnpefcHs B Tadn. 29. M3 aaHHmBIX sroff TaGNHIL ClAeAyeT,
Yo B LEJAOM A paceMaTpHBaeMbix GacceiiHoB cayuaiiible CpefHHe
Kpajpartiyeckne oOmuOGKH HEBEJHKH H TIPAKTHHECKH HE LOCTUTAIOT
90 0,. Bosee Toro, Ajs OTACALHBIX OacceilHoB OTMEqaeTcst HX
N0BOBHO PABHOMEPHOE BHYTPHrOJ0BOE pacnpele/ieHHe.

3pauedns CAYYARHBIX OTHOCHTEJLHBIX CPEAHHX KBaJpaTHUCCKHX
omnGox 3a MecsuHble HHTEpBaIbl BpeMenn ne npesocxoaar 10 % and
GacceliHoB peKk B CEAYIOUEM YHCAe CaAYHacB:

a) p. Kaaabma—r, Kospos B 33 wMmecauax H3 48 (69 9% cay-
qaesn);

ﬁ% p. Oxka —r. Kamnpa B 40 wmecamax wuz 48 (839 cayuaes);

8) p. Boara— ¥rauuckaa T'2C B 36 wmecanax H3 36 (100 %
cavuaen);

r) p. Bonra uHa yuacTke ¥rJHYCKAs '3C — Pubunckaa '3C
B 46 mecsuax n3 48 (96 % cayuaes);

1) p. Boara na yuactke PuGHHCKAR '3C — loperosekas [3C
8 45 mecsuax n3 48 (94 % cayuaes);

e¢) p. Oka ua yuactke r. Kammnpa —r. FopGator B 46 wmecanax
us 48 (94 % cayuaes).

1 EN)

Tabanua 29

Cpeanan KBAAPATHHECKAR ownbka (%) cpenmero cAoA OCAAKOB HA HEKOTOPLIX
popocGopax Oaccefina p. Boarn no wmewmnmcn nynkram nabawoxennit (1),
BulYMCAeHHan no gopmyae (7.13)

TFaga X1 X1l | 11 111 v v Vi YIiI | VIl 5 x
p. Kanasma —r. Kospon, F=24900 gv?, n=11
1068-60 | 6,9 6,9|14,5| 7,9]12,1|13,6 | 8,3] 6,9| 7,6| 8,0]7,3 7.1
I 1969-70 | 4.9 |10,6| 4,6| 8,8| 8,1| 55| 8,6/12,4]12,7|10,0| 7,9 | 3,0
! 1970-71 63| 9,6 8,6/10,5|16,0| 8,2 9,9|13,8]| 6,0|13,7| 2,9 | 6,7
| 1971-72 | 8,9 4,9/12,3|11,8] 8,3| 6,7 |15,1|19,0|16,9|16,3| 5,7 | 4,8
p. Oxa—r. Kamnpa, F=68 700 km? n=22
1968-69 | 4,5 4,110,9| 6,7|11,3]12,3| 7,7| 5.9| 8,3| 6,6 | 6,7 | 6,6
1969-70 |3,4|7.2| 3,4| 3,4 49| 5,1|11,5| 5,8| 6,2| 6,4 |6,0| 2,7
1970-71 64|7.4| 7,0/ 9,0| 7,2| 6,5|10,5| 6,0| 6,8, 8,6 | 4,9 | 6,5
| 1971-712 | 2.0]|5,0] 9,4}12,0| 4,4| 3,9| 9,0{12,2]12,7| 9,1 | 4,0 | 5,0
| p. Oxa ua ysactke r. Kamnpa —r. I'opGaros, F=150 400 xm?, n=>58
lﬁa'ﬁg 31? 3.] I[,4 T}g 915 5:9 lI1‘15 ETB 51'] dfl 3lIE 'll'r[
1060-70 | 2.6|49| 4,4/ 6,4|6,6|5,4|6,3|5,7|48]| 5,1|3,4]3,3
F 7071 | 27|40/ 35|45 |6.6|6.2]57|59]|57| 49| 7.8] 4.2
1o71-72 |2.8|30]| 5,016,7|5,1|3,0|7,5|6,2]9,7(18,5(2,8]2,4
p. Boara — ¥rmmuckan I'SC, F=60000 xm?, n=237
1969-70 1,713,913,715.913,713,0]6,0]7,2]4,7]|6,1]|3,1]3,6
1970-7 1 s1]/]28|29|6,1'13,6|4,7183]5,6]3,4 |i",l} 4,2 12,7
1971-72 |7,1]11,013,9/2,2|126)6,3/16,9|44]42]4,4]16,3]6,8
p. Boara na yuaerke Yramuckas ['9C — Pulunckas I'aC, F=90000 xm? n=31

196869 |3,2|3.6|52|74|59| 36|3.4|68(7,7|:5,2|4,56]65,4
|ogo-70 |3 4|4,7|58|68]49| 3,8/7,9|6,1]|5,81]6,5|56,2|35,0
1o70-71 |50)|49)|4,7|5,9|5,0]|12,6/6,1|5,4]|56,2]| 9,4]6,1]|2,7
1971-72 |5,0|3,6|7,0(81|56]| 7,7/5,0|7,4|7,6|11,3]5,0]3,1
. Boara na yuactke Pufuuckasn I'3C — Fopexosckaa T3C, F=79000 xm?, n=3l
l968-69 |3,6|3,9|6,8| 6,1|50|3,6|25]|7,4]| 58| 4,5|/6,1]5,9
1963-70 |27 |3,7|45| 4,0/3,6|49|7,4|3,6] 6,1| 7,0|4,3]3,2
l970-71 |5,6|4,1|6,3| 7,2|47|40|6,5]|7,4]| 58| 3,8/6,5]89,7
1971-72 | 4,1|/4,0}9,5]|10,2|4,7|5,0|7,9|8,1]|11,2|10,8]3,6]|2,9

[}
ay =

Ecauy npHHATL Bo BHHMAaHHE, YTO MeTO[ CpeaHero apudmerHue-
' CKOTro fIBJAETCA MeHee TOYHBIM croco0oM onpele/ieHns CPeHero ¢Jios
ocagkos B OacceiiHe no CpaBHEHHIO co cnocobOM cpelHero B3BellleH-
HOro, To OYeBH/HO, 4TO MOJYYEHHBlE 3HAYCHH: ownbok, cnpasefin-
* Bhie I YKasaHoi OlUEHKH, IBASIOTCA 3aBHIIEHHHIMH N0 OTHOLICHHIO
. K CpeiiHeMy ClIOI0 OCalkOB, OUCHEHHOMY METOAaMH KBaipaTos, Me-
. Auam, W T. I
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Ilag OUEeHKH CPEAHEro /0 OCAJAKOB 34 MeCAYHbIC HHTEPBALH
BpEMeHH OTAEIbHLIX JIeT HCIOJb30BANHCH JUHEeHHbIe MPOCTPAHCTBEH-
Hble KOppeasnuoHnbie QyHKUHU' BHAA P=jilx g 2)y TH8 X 42—
NPAMOYrO/bHEE KOOPAHHATHL (YCAOBHBIC) OCaAKOMEPHLIX [yHKTOR
naGaiogennit, Ouenka cpeanero cjos ocaikos B Oacceiine peKH 3a
MecsuHble HHTEPBAJLI BPEMEHH OCYWECTB/AANACH MYyTeM NOACTAHOBKH
B COOTBETCTBYIOILME JIHHeflHble YpaBHeHHA CJI0A OCAAKOB BMECTO
mepeMeHHbX Y, ¥, 2 HX CpPefHHx s Oacceiina sHavenuit T, y, Z.
[ToayueHnsle CpeiHHe 3HAYCHHMA OCAAKOB 3a MecAlbl OTACbHLIX JET
CPABHHBAJHCE €O CPeAHMMH  apH(MeTHUCCKHMH HX 3HAYEHHAMH.
PaccunTaHibie MecsiuHble CYMMbl 0OcajkoB o0beAHHANHCH B COOTBET-
CTBYIOLLHE CE30OHHLIC BEeJHUYHHLL, 4 nocaejnne B rojloBblc.

Cornacuo dopmyaam (7.6) u (7.9) onpepensinch aGcONIOTHHE
H OTHOCHTE/AbHbe OMHOKH CpejAHero 3HAYeHHA, NOJYyYaemMoro METoA0M
cpelHero apuipmMeTHHEecKoro.

[Mojo0HEle HCCJef0BAHHA BHINOJAHeHB JAJAA psaja HacTHHIX PETHBIX
GacceiiHoB, BXOAALUIHX B pPEUHbBIE CHCTEMBI Boaru, Kawmbi, [lHenpa,
Iona, [Oxunoro Byra, uecrpa, CeBepHOH Heuns, [leuopw, 3eu
H Apyrux pek naweii ctpanbt (raGa. 30). IManuste 3Toit TabAHIB
MOKA3LIBAIOT, YTO AJA PABHHHHBLIX pednbiX OacceHHOB, XOpOLIO OCBE-
IeHHBIX NYHKTaM#u HabMIOAeHHH, HATIpHMEP JJIA HACTHBIX HaccefHOR
p. Boaru, ounGki cpeAHero c/ost OCAJKOB, BLIMHCJICHHOIO METOLOM
¢peaHero apH(METHUECKOro 338 MECAUHBIC HHTEpBaJbl BPEMCHH, HEBE-
JHKH (Kak NpaBjio, Mehee 59, JHIIbL HHOIAA, KAK HCKJA4YEHHE,
B OTHedbHbe Mecaubt gocturator 20 %). Cpeanee snauenue OUIHOOK
EBIYHCTeHHA CJA0eB arMocepHblXx oOcalKOB 3a Ce30HHble HHTEpPBaJibl
BpEMEHH METOJ0M CPeAHero apu(PMerHyeckoro, Hampimep AAs Hact-
nex Gacceitinos p. Boarn jgo cteopa Topbkosckas I'9C, Kak npaBuio,
e npesnuaer 9 %, a MakcuMmanbioe — 8 % . AHaJOrHUHO BBIYHCIECH-
Hule OIMOKH 34 10M0OBOIl HHTEDRAJ BPEMEHH, KaK Npasu1o, LA
yaeTHex Oaccefinop p. Boarn cocrasasior OKOMO 1 %, a MakcHMalb-
e gocturator 4 %. Jas GaccefiHOB OCTAJNBHLIX PEYHBIX CHCTEM
MNOJAYVUEHL HECKOJLKO HHBL¢ 3HAMeHHA omwnbor. Ocobenno chaeayer
OTMETHTL CPABHUTRALHO HEBBLICOKYIO TOUHOCTL BHIYHCJCHHA CPEAHEro
cnos ocankos B Oacceiliax pexk co cjaaGo pasBHTOH CeThIO MYHKTOR
OCAZKOMEPHBIX HaGMIOfeN i, HEPenpesenTaTHBHLIM HX pPacnoJioxe-
Mnem B Gacceilie u NpH HAAMMUK XoAMHCTOro Nib6C ropHOro peibeda
mecTnoeTH. Tak, nanpumep, B OGacceiine pex llewopu n 3en omHOKIH
B ONpefAeJeHHH CPeAHero c¢Jiost OCANKoB 3d MecsiuHble HHTEpPBAJK
ppemenn poctnrawor 30—50 % [102]. OOGbscusierca 310 TeM, NTO
B NAHHLIX Oacceflgax ocajKOMepHble NMYHKTH HaOMIONeHHI Pacnoo-
HEHB TI}')'E'IIM}’I[I.EETEEHHI] B MOHHACHHBLIX }"IHCTHHE MEeCcTHOCTH, & KO-
TOpbIX OCALKOB DBbIMALAET, KAK NPABHJO, MEHbIIE MO CPARHEHH CO
CPEAHHMI H OCOOEHHO BOSBLIMICHHBIMH €€ HaCTHAMH.

Ilna Gacceitna p. [Tesopu o c. ¥Yerb-Llnabma, Hanpumep, cpeiHas
peicoTa Gacceitna cocrasaser 165 M alc., a cpefiHee apHpMeTHUECKOE

| B kaKAoM OTACABHOM cay4ae MPOBEPAAOCH NyTeM rpaduueckoro conocrasies
HHE HAMHUME AnHefinofl CBAIM MEHCLY OCAAKAMH H BHICOTON MEeCcTHOCTH.
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TaGanua 30

P 3a mecayHse, CE30HHBE W TOL0BOM

MHTEPBAAb BPEMEHH

AbGcomornee e'(Mm) n orHocHTeasHse 8(%) ownbKkn onpeaeseHHs cPeiHero CADN OCANKOB
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‘3HAYCHHE BHICOTH CTAHUHIL H NMOCTOB, NPOH3BOXAMWMX HAGMIOAEHHA 34
- ocaakami, coctaeifer mcero 140 M ade. [daa panHmx ¢H3HKO-reo-
- rpadumyecknx yoaopil yKasanHas pPasHHilA B BHCOTAX BEChMA 3HAYM-
~ TeAbHA H CYLECTBeHHO BJAHAGT HA TOMHOCTH PACCUHTAHHBIX CPeAHHX
" no naouwagu caoes ocaaxoB. Eme Gosbulee HecooTBeTCTBHE cpefHeit
BHICOTEl BofocOopa W cpeiHell apmpMeTHHeCKOH BBRICOTHI ocaiKoMep-
HBX NYHKTOB HabJiofeHHil XapakTepHo fds p. 3en (pasxuia BbLICOT
“Goaece 300 m abc.), B cBAsH c TeM 4To oOcajKOMepHLIE NYHKTH
HaON0Ae Kl NPeHMYILeCTBEHHO PACNOJOMNEeHB B NMOHUMKEHHBIX YaCTAX
MECTHOCTH, a4 TaKMe Y4YHTBIBAs, YTO HALIH HCC/AENOBAHHS OTHOCATCH
K KOPOTKHM HHTepBaJaM BpPeMeHH OTAeJbHBIX JieT (MecAl, Ce3oH,
rojs), cilefyer O#HAATH S3HAYHTEJNBHBIX OMMOGOK pa3’HUHOro 3IHAKA
JIpH OLEHKE CPeAHHX CJIOEB OCAaJKOB METOAOM cpeiadero apidmeriye-
cxoro, Jdadunste TaGa. 30 noATBEPIKAAIOT H3JMOXKeHHble Buinie coobpa-
wenns, Orcona cieaver HeoOXOAHMOCTL YCOBEPUIEHCTBOBAHHA MECTO-
. pacnojioxeninnt CeTH NYHKTUB ocaixoMepHwuIX Halmmogenuft B orgefb-
" HBlx Oaccefinax, Ilpn cyuiecTByiOUleM WX PACMONOKCHINH B YKA3aHHBIX
Gaccellnax BCe CTATHCTHUECKHE cnocobnl OUEHKH TOYHOCTH H H3MEH-
HIBOCTH CPEAHEro CJofl OCajkOB HA WX, K TEPPHTOPHAX NPHBEAVT K He
- BlioJiHe OOLEKTHBHBIM pesyabratam. M3 peayabTatoB BBINOJHEHHBIX
HCCJeAOoBaHHi BLITEKAGT, YTO H3BECTHHIE cnocobnl oueHOK oHbOK
- CpeHero CNof OCAZKOB He YUYHTHBAOT B ABHOM BuJAe 3T0 obcTof-
TEJNBCTBO H M03ITOMY SIBJAAIOTCH MEHEe TOUHLIMH,

: B npaktHke cocraB/ieHHA BOAHBLIX OanancoB peunsx Gaccefinon
B YI'KC wucnonnayworcs Meroguueckne ykazauua [92]. tumu vka-
BAHHAMH )17 OUEHKH CPeiHero cJosfi 0CajiKoB Ha PaBHHHHBIX TEPpPHTO-
PHAX C PABHOMEPHBIM PACNOJIOMKEHHEM NYHKTOB HAO/MIOLeHHIT peKOMeH-
- IyeTcsl HCNOJL30BATL METOJA CPefHero apudMeTH4eckoro; B OCTaJbHBIX
CAyuasix — pasnuuHble BapHaHTHl cnocofa CcpeiHero B3BELIeHHOrO.
- Has Goaeweft wactH peunwx GacceiiHoB, no xotopeiMm B YTKC
COCTABAAWOTCHA BOAHLIe OamaHcwl peudnblx OaccefiHOB 3a KOPOTKHE
HHTEpBaJabLl BpeMeHH, wHcnoab3oBanHe dopmyant (7.13) u meromom
" P. J1. Karana [65], B. C. TonyGesa [48] a1a OUEHKH TOYHOCTH
- OnpejelleHHa CPefHero CJof OCAJKOB MOMET NPHBOAHTE He Bcerga
'K yOeaureqabHbiM pesyabratam. Tak, manpumep, npumexenue rpadu-
- Kop T'onyGesa Ana OUEHKH TOYHOCTH CPeAHEro cJAOA OCafAKOB 3a
. MecAllkl OTAeNbHBIX Jer B Gacceiinax pexk Kanssmwei, Oxu, Boaru
- MokaspiBaer, 4ro omwnGku 75 % -Hoil obecneueHHOCTH H/Isl VKa3aHHBIX
- GaccefliHoR ABNAIOTCA NPefedbHBIME 110 CPABHEHHIO € AaHHLIME
‘1a6a. 30. Oasg p. Kaasvmer —r. KoBpoB ownGka pocruraer 15 %,
aag p. Okn—r. Kamwnpa u p. Oxkn na yuacrke r. Kammnpa—r. Top-
‘G6aroB — o 10 %, ans p. Boarn — Yranuckas TAC u p. Boaru na
yuacrke VYrawuckaa T[9C—Pwbunckas TI'2C—pao0 5—7 %, nas
'p. Boarn na ywactke PuiGunckan F'9C—Topekopckas T'3C — mo 5 9.
DagTHUecKHe ¥e 3HAYeHHA OWHO0K HHMKe NpefebHBIX.

~ Onenxy ommnbox MeToA0B OnpepedeHHs ucnapenus no dopmyaam
3. M. Onbnexona, P. HpeiiGepa, M, M. Byawko n Tennosoro Gananca
€ Hcnoakn3opaHweM Beipamenda (7.16) ewmoanun I1. T1. Kyasmun
[84]. Cornacuo KyasMuny, OTHOCHTeNbHBIE CpeAHHe KBAAPATHUECKHE
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olHGK ONpeAeJNeHHA HCNAapeHHd ¢ HCNOJb30BAHHEM YKasaHHBIX Me-
tomoB moryt jgoctHrate 20% wn OGoaee. AnajoruuHbie 3HaYEHHS
omnGox npueyuiy Takme meronam A, P. Koncranrunosa u B, C. Me-
pa [27].

3EH%E Ha-:{:l:rle,r}mﬂaHlmx B. H. ba6kuna, K. Il. Bockpecenckoro n apy-
rux astopop [l102] nosyueno, uto oWHOKH B OleHKe HCnapeHis 3a
MeCAUHBle MHTepBaJbl BpeMeHH OTAENLHBX JeT Anf peunnx OGacceil-
HOB, HAXOAALIMXCA B PAas3JHYHBIX NPHPOAHEIX VCJOBHAX, OJH3KH
K omubram B ouenke ocaakos. OmnOkn B oueHKe H3MeHeHHN sana-
COB BJarg B NOYBOrpyHTax 30H aspalHH H HACHIIIEHHS 34 MeCHYHBIE
HHTEPBAJEI BPEMEHH IPAKTHUECKH COHSMEPHMBI ¢ CAMHMH H3MeHe-
uuamy, Aocruras 30—50 %, a nHorga u Gonee. [lng romosoro MHTEp-
pajla BPEMEHH paccMaTpHBaeMble 3JeMeHTh GanaHca HaXoLATCH
g npegedax 5—10 9% cymmul ocaakoB, OmwHOKH B OLEHKE OTASNAbHLIX
sieMeHTop GanaHca yacTo MMEIOT Pas3Hhle 3HAKH H YaCTHYHO KOMIICH-
CHPYIOT APYT ApPYra, nosTroMy 3HaYHTebHHE OTHOCHTENLHEE MNMOrpel-
HOCTH B OLEHKe AaKKYMYJALHOHHBIX 3SJEMEHTOB HeCYLIeCTBeHHO
CKa3uBaloTca Ha obmeil NOrpelIHOCTH pacyetra BoAHOro Oanawmca,
KoTopas 3a rog obwuHo He npesninaer 5—10 % cymmu ocaakos.

74. OLEHKA TOYHOCTH BOJIHOBAJIAHCOBBLIX PACHETOB

Hapsay ¢ paceMOTpeHHBIMH METOAdMH OUEHKH OTAEALHLIX BHAOB
omnGox 7eMeHTOR Gasanca paspaboTansl TakMe NOAXOALI K OLEHKE
HAJACHKHOCTH COCTABJeHHA BOJHOTO Oanaxca B HeJTOM.

H{.‘.Kﬂ,ﬂ,ﬁ H3 3dKOHa COXPdHEHHHA BELIECTBA, ﬂﬂrEﬁpHH‘rIEﬂHﬂH CYMMa
sHavednit 3JeMenrop OGanaHca X; B MAEaJbHBIX YCJOBHAX AOJMKHA
ofpaniarsca B HYJb, T. €,

]
ZI;ZD;

Oanako n3-3a Heu3abeHBIX OWHOOK onpefejeHus sjaeMeHToB (pas-
JHYHOTO POJa «MpOMAaxoB», CHCTEMATHUECKHX H CJAY4aiHBIX MOrpeil-
HocTeli) NoJydaeTcs HecOOTBeTCTBHe HAbMOAEHHBX (pacueTHHX) pe-
ayJALTATOB HX JAeficTBHTEJBHHM 3HauenusaM. Bwmecto Hyna B npasoft
yactH ypapneuns (7.17) nospasercs cymmapHas owmnGKa pacuera
Gananca 1. Ilpu wanuuuu MHOroJeTHHX JAaHHEIX o0 anemeHtrax Ga-
JaHCa 34 KOPOTKHE, HANPHUMEpP MECAYHBIE HHTEPBAJLI BPEMEHH, MOMKHO
OLEHNTh COOTBETCTBYIOUIHE 3HAYCHHA CPeIHHX KBaApPaTHUECKHX OIIH-
6ok HeBazok mo obwenaBectHoil dopmyne (7.13). Kpurepuwem ana
OLEHKH HAJeXHOCTH cocrapjenHbx Ganauncos 3a kakoff-nubo HHTEp-
BaJ BpPEMeHH CJYMKHT OTHOIIEHHe 3HAYeHHS1 HEBSA3KH K ee cpemHert
KBaApaTHuecKol ownbre:

(7.17)

Wo, =2 — 8. (7.18)

IMpu uecoOmonennn ycaosus (7.18) npuuuMaercsd, 4To 3HAYEHHE
HEeBSI3KH HAXOAHTcs B npefenax owmubkn onpefenenus Ganapca,
caeaoBaTelbHo, GaNMaHCkl HACTOJNLKO HAOEeHHL!, HACKONLKO 3TO IO3BO-
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AAET TOUHOCTL ONpEAE/ICHHS €ro JIeMeHTOB NpH cyllecTBYomeil cety

NVHKTOB HaOJIofenHil, OTo O3HAYaeT, 4To BCe CYUIECTBEHHBIC 3.Je-

MEHTH BOAHOrO 0anaHca H3MEpeHbl H PAcCYHTAHBl ¢ NpHEMJAEMOI
TOYHOCTBIO, I'IDEIJ{:IJ'IHI(}II],Eﬁ [PABHJIBHO OLEHHTE POJIbL H 3HAYCHHE KaX-

- JLOTO H3 HHX.

PHCEMETIJHHHEM-EIH MCTOAHKA OUNCHKH TOYHOCTH COCTaBJICHHHA BO -

- Hbix 0ajiaHcoB pevHblx GaccellHOB HCMOJB30BAJACH B HCCACLOBAHMSY

0. M. Kpecrosckoro [77], B. B. Porouxoro [106], IT. IT. Kysbmuua

[84], npumenutensHo K pycaoBhM BoampiM Ganancam — M. @. Ka-
pacebsim [69] u ap.

A5 KOPOTKHX HHTEPBAJIOB BpEMEHH B HACTOANLEC BPeMs ¢ M0-

- MOILBIO [peaaaraeMof MeTOAHKH He YAQeTCA MNOJHOCTBIO OUCHHTE

TOUHOCTB BCeX 3JementoB OGajnaHca, MosToMy Heps3ka Gasanca cofep-
HUT, KaK NpaBuilo, HeCKOJIbKO HEYHMHTHIBAEMBIX €r0 5/IEMEHTOB (HAMpH-
MEp, H3MEHCHHE 3anacoB BJArH B CJI0E 30HBl AIPALUMH, PACNOIOMKEH-
HOM MHXKe BEPXHEro METPOBOrO CJIOA, B PACTHTEJBLHOM IOKpOBE,
NMOASEMHBIH BOZOOOMEH W T. M) W CYMMapHyl) OWHOKY VUTeHHBIX
WIEMEHTOB, DBlAC/HTL 3naueHHe HEYUTEHHBIX W CYMMAapPHYIO OHIHGKY
ONpPEACHCHUA YITCHHBIX 3/IEMEHTOB MNPaKTHYECKH [MOKA He yIAeTCH.

B nepsoM npuGauienuu HeKOTOpOE NpeACTABJACHHE O TOYHOCTH
CocTapieHun BojHoro Oafanca 3a rHAPONOTHYECKHN rol MOMKHO co-
CTABHTL 10 OTHOLICHHIO 3HAYEHHA HEBASKH K cymme ocajkos [16].
[lpn Manom OTHOCHTENBHOM 3HAYEHHH 3TOTO OTHOIICHHS (1—5 %)
MOXKHO MOJarath, 4To AJf FHAPOJNIOTHYECKOrD rofa BOAHBIE Gagauc

- ONnpejieNied J0CTATOMHO HALEHKHO,

B paGore BaGkuna, Bockpecenckoro u APYrHX HccaemoBarteedl
[102] snements: Gananca ouenuBanHcs aGCOMIOTHBIMH (c yuerom
SHAKA) H OTHOCHTEALHLIMH  OWIHOKAMH, Paccmarpusaemubiit nyth
OUCHKH OWHOOK yieMeHTOB 1 0ajaHca B LEJOM OCHOBAH HA MeTodax
CPaBHEHHA 1 NPUOAMKEHHBIX Buluncaennit. [Ipuunmas cpemnee suaue-
Hie anementa, onpeaeasemoro no gopmynae (7.5), B kauectse «ITa-
JOHHOrO» NMo PA3HOCTH CPEAHHX 3HAYEHHH, PACCYHTAHHEIX COOTBET-
CTBEHHO NO 3TOH (PopMyJe H METOMOM cpeaHero apumernueckoro,
DNpefeiaalch 3HAUCHHA OWHG0K,

Hanomennsiit Metog pacuera omuGok s/JeMeHTOR 1 Gajanca B 1e-
WOM INPOHMIOCTPHPYeM Ha npumepe OGacceitna p. Boarn go creopa
Yramuckoit T'C. B taba. 31 u 32 npusesens nauHbe 06 30eMOHTAX
Gananca u ux ownbKax AJaa YKa3aHHOTrO peunoro Gacceiina 3a mecsy-
HEe naTepsaast spemens 1970-71 rugponornueckoro roga.

Ha rtaGaun BHAHO, uTo pasHOCTs oOWHGOK B OUCHKE MECHYHBIX
CYMM OCAlKOB H CYMMAapPHOro 3HAYCHHS OCTAJBHBLIX SJEMCHTOB 0a-
danca (MCKMIOYAs CTOK M H3MCHEHHE 3aMacoB BOAL B 03epax H BOJO-
Xpannianuax) we npessmana 20 mu. SO1a PA3HOCTE B OTHAeJEHBIE
MECHILBL HMEET KaK NOJOMKHTEeNbHBLIH, TaK H OTPHUATEAbHBIN 3HAKIL

SHAYCHHS HEYUTEHHBIX JeMeHTOB GajaHca, TAKHX, KAK H3MEHEHHs

(SA11ACOB BIATH B TOJILE 30HBL a3paluy, pacmoJoenHoll rayGme 1 u,

!

#

MO 3epKana IPYHTOBBIX BOJ, B PYCJAOBON CeTH, MEJAKHX NOHINKCHHIX

Gacceiina, a Take cOpOCOB BOA B PEKH H T. M. COCTABHJO IS roja
B leqom okosio 90 mum.

159



Floa
52
3l

B

loa

21
14

31
TaGanna 32

TaGanna 31
Omnikn (MM) B oneHEe 3aemeHTOR BoaHoro Gaaanca p. Boarnm — Yranuckas I'3C, naomaas sopocGopa 60 000 xm®, 1970-71 r.

18,3

IX
15

47
2.9

VIl
—I11
IX

18 | —39
VIl

—3

VIl
—7

92
17
VIl

Vi

—30

—14

64
18
11,7{—15,2| 25,5

¥l

—45

—28

v
41
11
46

19,7

1t
10
—2
17
-l

v

60

—30

—10
13,4| —57,5

111

12
14

11

11

—12,5

—13

XII
10,5

X1
=34 I =35
as
X1
2

40
I
18
33
9
ol

Hucnn

OVHETOR JLE=
G0 genn
X1

Boanwit Gananc p. Boarm y ¥rawuckofi F3IC, naomans womocGopa 60000 km?, 1970-71 r., mm

8P
SAS,
Yz
SAM
SAU
8P—(BAS. +5E-+5AM +
: +8AU)

HeyuTennne SAeMERTH

baaanca n*

"

Saedent Gananca

B 03epax H BoOJOXpa-

HHAHIEAX ASss

p moupe AM
Hapauweplmruua

B BOOOHOCHHIX CHOAX

AU
Heyurenutie sneMenTs H

B cuere AS.

3aGopu BOAH M3 pekn ¥,
owHGKN onpegerenns (ne-
BASKH Gananca) 7

Henapenne E
Hamenenne sanacos

Ocaaxn P
BOAK

Crox ¥

Caefyer OTMETHTb, H4TO NpelJOMeHHBIl aBTOPOM METOJ OLEHOK
ownbox cpeanero mo INJOUIAAH 3HAYeHHA 3jeMeHTa Oananca no3so-
Jsier NpocJeiuTh AHHAMHKY HAKONJIEHHS OWHOOK B rojoBoM Xoje,
SJTOT METod, KaKk ¥ ONHCAHHble BbILUIE, JHWIbL BecbMa NPHOAHIKEHHO
XapakrtepHayer TouHocTh OagancoBulx pacuetoB, B npunumne Heol-
XOAHMO VYHTHIBATL NPAMBIM MNMYTeM Takxke MNOCPEeMIHOCTH «3ITaJIOH-
Horos» cnocoGa ocpedHEeHHs W AAaHHBIX H3MEPEHHH B OTAGJIbLHLIX NMYHK-
Tax HabGmoaenuf, CahyyafiHbie NOTPEWIHOCTH H3MEPEHHA 3JEeMEHTOB
B OTAeJbHEIX NYHKTAX MOryT ObTh OlLEHEHH N0 O0UIeH3BeCTHRIM (Op-
Myaam (7.13), (7.14) nnme nOpH HAJIHYHH JAHHBIX MHOFOJETHHX
HaMepenuit (HaGnwmgenuil). Ilpn HaaRYHK AOCTATOYHOrO 4HEIA TYHK-
TOB HaGawdeHHil 38 KaKkuM-aHG0 3JeMEHTOM E.‘I},"'-IEFIHI:IE NorpemHoCTH
ero HaMmepennsd (HaGMIOJAEHHA) TMPH OCPEJHEHHMH AO0JXKHBI YOLIBATE,
NOITOMY MOMHO NOJAaraTh, 4TO caydaiuble OWHOKH B OnpejefieHHH
3JIEMEHTOB B OTAEJbHBIX NYHKTAX HabJwoAeHuA NpH ocpeiHeHHn OYAYT
HEe3HaYHTeNbHBIMH,

Fnasa 8

MOLEJIH YIIPABJIEHHA NMPOUECCAMH CTOKA
H HCNAPEHHA B PEYHBIX BACCEHHAX

Mopennposanue Kak CpPeACcTBO HCCAEA0BAHWI THAPOJOrHYECKHX
ABJAEHH H NpPOLeccoB NOJYUYHJI0 B THAPOJOTHH JAOCTATOMHO LIHPOKOE
pasBuTHE.

AHnajorooe MOAE/HPOBAHHE NPHMEHAETCA NpH NOCTPOEHHH pac-
YeTHbIX FHgporpadoB peuyHoro CcTOKA, NPH H3YUEHHH peXXHMa, 3aMacoB
Nog3eMHBIX BOX H JAp. B nacrosllee BpeMa CTAHOBHTCA NpeBaJHpylo-
UM YHHBepcaJbHOe (UH(poOBOE) MOAEAHPOBAHHE, CBA3AHHOE C MpH-
MeHeHHeM coBpemennnx JLIBM.

Mogeanpopanne B rHAPOJOTHH MO CYLIECTBY OCHOBAHO HA MCMOJb-
30BaHHH AMHAMHYECKOH aHaJorHH. AHaJorig o0sHauvyaeT HeToKAecT-
BeHHOe nojobue csoiicTB win cooTHowenull. MogennpoBanue rujpo-
JOrHYeCKHX ABJeHHH u npoueccoB (CTOKa, uCnapeHHs, HHPHALTPALHNA
H Ap.) Npeanogaraer nocTpoeHHe JeidcTBVIOUIeH MaTeMaTHUecKoH HJH
peanbHOH Mofean, ob6aajawowedl cRoficTEAMH, KOTOpHE nNOA00HH
CBOMiCTBAM HJM COOTHOLIEHHAM PacCMaTpPHBAEMOrO ABJEHHA MJH H3Y-
yaemoli cHcremdl. Takum o6paszoM, MOMKHO HMHTHpOBaTh paGorty,
HanpuMmep, peyHoil cHCTEMbl, NPHHEMATL PEIIEHHA OTHOCHTEJBHO ONTH-
MH3aUHH PA3JHYHLIX BHAOB JHeATEeJLHOCTH H Jp.

M3 MHuorounciieHHBX OTeYecTBeHHEIX W 3apylesmHEIX TNpHMEpoB
paspaborkn Moaenefi ruApPONOrHYECKHX #ABJCHHH H NpPONECCOB cJe-
'~ Ayer, YTO MOXKHO NOCTPOHTH MOJE/NH NPeHMYIIECTBEHHO BepOATHOCT-
; HOro HJH NpeuMYLIeCTBEHHO [AeTepMHHHpoBanHoro xapaxrtepa. [pu
TAKOM NOAXOME €CTECTBEHHO BO3MOMHBLI YeTHIPE pAasJHYHLEIX THIA
Mojaeneii (taba. 33).

Boamoxkua perepMHMHHCTHYECKAas MoJe/Nb BepPOATHOCTHOI peafib-
HOfl cuerembl (npoueccos) u HaoGopor, MoXHO NOCTPOHTHL AETepPMH-

E‘ 11 3Saxas Ne 238 161




TaGanua 33
Tunu moneaed
PeanbHAN CHETEMS
(npoece) Moaean
Herepuunmcritie- | Jerepmunnctiie- | BepoatnocThas
cKas cKas
BepoarHocTHan Hetepmunncrtaue- | Bepoatuoctiasn
cKas

HUCTHYECKYIO MOJAeL ACTePMHHHCTHYECKOro npouecca (ABAeHHA).
[IpuMepoM cBA3H JETEPMHHHCTHYECKAA MOAEJNb—IAETEPMHHHCTHYE-
CKaf CcHcTeMa ABJAIOTCA YPABHEHHA THAPAaBJAHKH, HCNOJbL3veMble AJH
H3YYCHHs HCTEYCHHA MHAKOCTH H3 oTsBepcruii n cocynos, [Tpumepom
CBS3) BePOATHOCTHAA CHCTEMA—BEPOATHOCTHAR MOJeNs ABJAIOTCH
CTOXACTHYECKHe MoAean B rugpojorud. K obGaactin gerepmuHHCTHYe-
CKaa CHCTeMa—BePOATHOCTHAA MOAEJAL OTHOCATCA HEKOTOPBIE MpH-
Mepel npumenenns weroga Monre-Kapio, merossl MHoroMepHoi
CTATHCTHKEH ((PAKTOPHBIA, KOMNOHEHTHH, KJaCTepHBIl H perpeccHoH-
Hble AHAJH3bl) H METOH OCpPEeAHEeHHS 3IJEMEHTOB MO IVIOUAAH, ONHCAH-
Hetii B raase 7. Hakoweu, cayuan BeposTHOCTHAS CHCTEMa—AETEPMH-
HHCTHYMECKAs MOACAbL BKAIOYAIOT TabJaHUBl CTATHCTHYECKHX OCpegHeH-
HBIX JAaHHLIX, HanpuMep, TabJHUL, NPHBOAHMEE B H3AaHHAX Pecypcw
MOBEPXHOCTHRIX BOJ.

Muorousc/CHEbIE METOAbI, HCTONbL3YeMBIE B HACTOALLEE BPeMS NpPH
MOJAC/IHPOBAHHH CTOKA, HCMapeHHd, HHQPHABTPALHN H APYIHX SABJEHHH
H IIPOLECCOB JI0BOJALHO nolpoOHo pacemorpenst JI. C. Kyumenrom
n B. M. Kopuem [86], A. H. Bynarosckum [19], A. Bexkepom [139],
3. Yaiingcom [134] u ap.

OcobennocTbio MaTeMaTHYCCKHX MoOJedell YKa3aHHBIX MPOIEeccon
H B Nnepeyio ouepelb modeded croka (Crendopickans Moleas, MOLeIb
Hoyan u Jluutn, Hawa, Kopus n Kyumenra) asanerca soguoGanan-
COBHII moaxoj. Peunoil Gacceiin paccMaTpuBaercd Kak AHHAMHYECKAS
CHCTeMa, pasfeieHHas Ha OTAeJabHEIE eMKocTH (30HH, chnon). OcHoB-
HOR BHHMaHHE TPH NOCTPOEHHH MOAeJell yOeJfeTcA MeTofaM ONTH-
MH3ALHH  PEUIeHHH CPABHHTENBLHO JABHO H3BECTHLIX YpaBHeHH,
OMHCHBAIOUIHX  OT[AeAbHbLIC 3BeHbs npoueccos croka. [lpu 3sTom
OCHOBHBIMH METOHAAMH ONTHMH3AUHH NapaMeTpoB SBJSIOTCH METOMBI
HAHMEHBIUHX KBaJApaToB, KOOPAHHATHOrO CHYCKA, FpPagHeHTHBIA, co-
NpsAeHdnix rpanedtos u ap. Hpyroft pamuoil ocolGennocTsio Marte-
MATHUECKHX MOJeneil cToka ABJAAETCA TO, YTO BCE OHH JAETePMHHH-
CTHYECKHE,

B naunoit rsaase, ecTtecTBEHHO, HEBO3IMOMHD. paccMOTperh Bee
OCHOBHBlE BONPOCH MOACAHPOBAHHS B ero pasiHYHLIX ACNEeKTax INpH-
MEHHTEJbHO K BOAHOOGANAHCOBLIM HccaegoBanuamM. B wHeil, B waer-
HOCTH, Heé paccMOTpeHel JAHCKpeTHhle uenH MapkoBa — MOIIHBIN
annapar HechlenoBanus QUIHUECKHX NpPOLeccoB, TNPOHCXOAALIHX Ha
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pojochope (nmcnapenwe, anddysns, HupuabTpauns W ap.), MeToj
Monre-Kapao, JuHeliHbe CTAaTHCTHYECKHE MOJAEAH H pPAL  JPYrHX
Mojesedl, NpUMEHSeMEIX B HacTosllee Bpems B rujpotorun. Pacemor-
PHM JHIUL TPEX30HHYIO MOJelib BoJAHOro Gananca peunoro Oaccefina
M ee NpHJAOMKEHHe 8 PasBHTHA TEOPHH YNPABJCHHA TNpOIEccaMH
CTOKa 1 HCnapeHHsd.

8.1. MOLEJIb BOJAHOIO BAJIAHCA PEYHOI0o BACCERHA
MO BEPTHKAJIBHBIM 30HAM

B. I'. Anapesnos u B. M. Babkun B 1971 r. npeanoxnan Tpex-

.~ 30HHYK MOJeJbL BOJHOTO Gananca 3dMRHYTOTO pPEYHOIO Oacceiina

(puc. 13). JOCTOHHCTBOM MOMENH SABJAAECTCH BO3IMOMHOCTE OUEHKH
sJeMeHTOB BjaarooOMena B peydHom OacceiiHe: NpOCAYHBAHHA BJATH
H3 NMOBEPXHOCTHON 30HEI B 30HY a3’palHy, HCIAPeHHA ¢ NOBEPXHOCTHOM
‘80HEI, @ TaKiKe M3 30H AIPALNA H HACHIEHHA, HHOHIBTPALHOHHOTO

En

¥y P ASn Ea
l T 1 MoBepariocme Bodocbopa
Yo ¢ ASg i

-2 oMo ospouuu

v Jeprano epyrmoBerx Bod * |
A3, £, vJ
Ve
i —————

JOHO HOCHILLEHUR

Puc. 13. Tpexaonnan moneas GopMupoBanus BOAHOTO Gananca
peunoro Gacceiina.

nonoAHesns 3anacop nogseMusix Bol. Cornacno baGkuny, ypasHeHHSA
BOAHOrD Gananca ANA VKa3aHHBIX 30H HMET BHI:
1) nopepxHOCTHAA 30HA

P=E,+Vy+ 1+ ASy (8.1)

2) zoHa aspauun
£+Er=En+Fn+5Sn+J‘: {Ej}

3) 30Ha HACHILIEHHA
j =E. Y- ASp. (8.3)

B ypapnennax (8.1)—(8.3) npunatel obosHauenus: Ey—4actb
3ajicpiKaHHBX PACTHTEJIbHBIM TMOKPOBOM OCaJKOB, HCMApAIOUIHXCA
. HenocpeAcTBeHHO ¢ nonepxHocTH Gacceina. Cloga e OTHOCHTCS
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HACTh OCAAKOB, CMAaYHBAOIIIHX HOBEPXHOCTE NOYBLI H PACcXoiYeMblX
NOTOM Ha Hcnapenue; £, — ucnapede BAard p3 30HB aspaiiH
(TPaHCMHPALKA PACTHTEALHOCTH MNJKOC HCNAPEHHE MOUBEHHO BJAATH,
NOATATHBAEMONH K HCnapalouiell nopepxHocTH no kanuiaaapam); Ep —
pacxox rPyHTOBLIX BOA HA HCHAPEHWEe B 30HY A9palii H3 30HBLI HACH-
wenus, Yy, Y, ¥Yr— cooTBETCTBEHHO NMOBEPXHOCTHAA, MOYBEHHO-TPYH-
TOBafg H IPYHTOBAf COCTaBJAAIOIINHE peunoro croka; ASm, AS. ASp—
H3IMEHEHHA BJIAro3anacos COOTBETCTBEHHO HA NMOBEPXHOCTH BogocGopa,
B 30Hax aspalMH W HacBIUEHHA, [ — NpocauyHBaAHHE BJard B 30HY
d3pauun 13 NOBEPXHOCTHON 30HL; [ — HHPHALTPALHOHHOE NOMOJHE-
HHEe 3aMacoB rPYHTOBBIX BOJ.

[Tpn Hanuuuu nsmeHeHH{l CTOKa NoOA BAMAHHEM X03aficTBEHHOMN
pearensHocTn (Kpynueie Bogosabopei, cbpockl Bog, MembacceiinoBHe
nepedpockn CTOKa M Ap.) B ypaBuenus (8.1)—(8.3) caeayer mom-
CTABNATL BOCCTAHOB/CHHBIE 3HAUCHHA CTOKA, 3JeMeHTH BOJHOTO
Ganauca, npeacrasiaeHnsle B ypaBuenusax (8.1)—(8.3), onpegensiores
caefywouiny o0pasom: HcnapeHHe ¢ MOBEPXHOCTHON 30HEI W H3 30HH
aspauus oueHHBaOTCA Mo BHpamenuaMm (3.18) n (3.48); ajeMenTH
CTOKa ONpeje/sioTcs MNyTeM pacuJeHeHus rugporpada OAHHM H3
cymecrsyiomux npuemos (II. IT. Bopouko, B. M, Kynenus,
K. Il. Bockpecenckuit u Ap.); H3MEHEHHS 3amacoB BOAB Ha MOBepX-
HOocTH BoJocOopa, B 30HAX A3PAUHH H HACHILIEHHA ONEHHBAIOTCH MO
METOAHKAM, ONHCAHHBIM B raaee 3, [Ipocaunsanue BOAL B 30HY aspa-
Ui paccuuTbiBaercs no Beipamenuo (8.1). HMcnapedue ¢ sepkana
IPYHTOBBIX BOJ MOMET OHITh OUEHEHO B NepBoM NPHOIHIKEHHH M0
popmyne C. ®. AsepbanoBa (cm. raapy 3). B nanHom cayuae
HHQHUILTPAUHOHHOE MHTAHHE TPYHTOBBIX BOJA MOMKeT ObiThb OLEHEHO
H3 Boipamennsa (8.3). B npaxkTHke pacueToB OUEHHTHL Pa3AENbLHO
MEMEHTH, XapaKTepH3YIOUIHe HCNAapeHHe € 3epKaja FPYHTOBHIX BOX
Ey 0 HX HHOHABTPALUHOHHOE NMHTAHNHE [, YacTo 3aTpyAHHTEe bHO. Jlerye
onpejennTh HX pasHocts (f— Eip).

B TaGa, 34, 35 no Gacceitny p. [Monomern y . dsopeu npusesenst
JAaHHBIE M0 3JeMeHTaM BoAooOMeHa [OBepXHOCTHOI 30HB ¢ 30HOI
aspauun (i) U 30HH aspauny ¢ 3oHol wacemenua (j— E;), ouenen-
Hble MO MECAYHbBIM HHTEPBajlaM BpeMeHH 3a nepuond B 16 Jjer
(1952—1967).

M3 panueix Tabs. 34 BHAHO, YTO 3HAUCHHS NPOCAYHBAHHA B 30HY
a9palHK Aaa JeTHHx Mecsaues koneluiorcda or 60 mo 75 % mo orTHO-
IMEHHI0 K COOTBETCTBYIOLIHM cymMMaMm  aTMocepHHX  OcajiKoB.
HanGonbiuee npocauusanue xapaxrepHo ans okrabps u masn. Pe3vip-
THpYyIOLlge 3HAYEHHE¢ BOAOOOMEHOB 30H aspaudin ©  HackIleHHs
(raGan. 35) xoxeGaerca or 23 mo 36 9 CYMMBEl ocafkop. ['ogoBme
JHauYeHHA MNPOCAYMBAHHA BOJ B 30HY Aaspaumu M peayiabTupyloneft
COCTaBAAIONIEH BogooOMeHa S0H as3palHH M HACHIIIEHHA COCTABJISIOT
B cpeadem 486 u 115 MM, nan 58 u 14 % rofgoBmIX cyMM OCaaKOB.
Has Gacceitna p. IMonomern y n, Hsopen XapakTepna caenyiolan
3aKOHOMEPHOCTh: OCeHHee HAKOIJIEHHE BJArH B 30He aspalii 3Haumn-
TENbLHO NPEBOCXOAHT BeceHHee.
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XI1

B

5,3
—1,3

17,1

49,6

34,0

22 5

4,3
37,7

3,7

13,0
—2.4

29.5

2.6
—10,5

13,4

X1

42,0

40,6

32,6

45,1

24,2

51,3

30,0

41,4

62,7

27,4

0,5
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lNoa

1952-53

1953-54 37,2

1954-55 36,6

1955-56

1956-57

1957-68 30,6

1958-59

1959-60

1960-61

1961-62

1962-63 36,5

1963-64

1964-65

1965-66

1966-67

Cpennee



Tabanna 35

Noaomern y a. Jlpopeu, paccuntamusii no tdopmyae (8.3), mm

PeayasTupywwnii sogoolmen 3om a3pauMu W HACHUICHHA 1OA8 Pp.

g8

.~ Jaa ucenenyemoro peunoro Gaccefina XapakTepeH NpeHMylect-
BEHHO HHCXOAAULHIl NMEpeHoc BJary B 30HE a3patum, KOTOpWIil npe-
obaajgaer BecHoit 1 ocenblo. Bocxoaaunii Bararonepenoc nabniogaercs
3uMoil 1 aeroM, [opusonTaisHblii MepeHoc BJAArH MPOHCXOAHT B BHAE
" CTOKA NMOBEPXHOCTHBIX BOA H BEPXOBOJAKH BECHOH M OCeHbIO, 4 TAKKe
FPYHTOBOTD CTOKA B TeUeHHe BCero rofa.

"~ 3HaueHdn 9JemeHToB OajaHca, npuBejleHHulie B Ttaba. 34 w35,
XapaxkTepnsl AJAa BoA0ocGOPOB, HAXOAAUMXCA B aHaJOrHYNBIX (PH3HKO-
reorpatuueckux yeaoBusnx (30Ha AOCTATOYHOrO YBAAMHEHHS, CXOZ-

~ HEle [IOMBEHHO-PACTHTENbHBIC YCAOBHA B T. [.).
3uaveHHs ~3TeMeHToB BoA0OOMEHa 30H a3’pauHl W HACHILEHHA

Mexy cofoil 1 ¢ NOBepXHOCTHOf 30HOH MOrYT OBITh ONpeeseHsl s
peunoro OacceilHa meTofoM, onucanusim B n. 8.2, 3ror meron pas-
paGoran B. M. Babkuupim #a oCHOBaHHH HCMNOJAL30BAHHA MOJAYHECHHBIX
YpaBHeHHIT B3aHMOCBA3H JEMEHTOB BoAHOro OaJjganca peunwlx Oac-

CeHHOB.
B taba, 36 B KayecTBe HJJIIOCTPAUHH NPHBOAATCH AAHHLIE MO BCEM
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~ ocHOBHLIM 3jeMentam Oananca p. Measeauusl y cr. Apueamuckoit 3a
1973 r. Anajoriusble AaHHble ObLUIH NOAYYeHsl No pany peunbix Gac-
| ceiinoB, HAXOMSIUIHXCH B JecocTendoit # crenuoil sonax Esponefickol
Tepputopun CCCP,

AHaNH3HPYA MOJAYUEHHBIC MaHHBIE, MOMXHO OTMETHThb, UTO B pac-
CMaTpUBaeMblx (H3HKO-reorpaHuecKHX yCAOBHAX B BeCEHHHI MEPHOL
Ha NONOJHEHHe 3anacoB BJard B nouse naer 25—85 MM, wiu
40—50 Y9 ocagkos W 3amacoB BOALI B CHere; B JIeTHHE MeCHLbl
8 nousy nonagaer 140—200 mm Baarn, a ocenbio 70—90 mm. Ilonos-
. HeHpe 3aMAcoB BJATH B 30HE HACHIEHHA MPOHCXOAMT raaBHeiM obpa-

"aom B Becennuil (okoso 30—50 Y Baarm, nocrynueuiell B MOUBO-
- rpyuTs) u ocenHuit (okono 10 %) nepuoas.
- Jlo 35—40 % eaaru, nocrynusiueii Ha peuHoii Gacceiln B JeTHHH
NepHoj, PACXOAYETCH HA HCMApeHHe O CMOYEHHHIX NOBEPXHOCTEH
. pacTeHHit # nousbl. B feTHHE, a HHOrJAa B BeCeHHHE H OCEHHHE MECALLH,
. MouBa pacxoiyer Ha Henapenue okono 70 % Baaru, nocrynaiouiei Ha
BojocGop. B 3oy aspauun 3a CHeT HCNApPeHHA H3 30HBI FPYHTOBBIX
BOJ B JieTHHe Mecsurl nocrynaer | mm Baard. B 1enoM HHTEHCHBHOCTL
. paaroobMera OTAeJbHBIX 30H peudHoro GacceilHa B YCJAOBHAX Jeco-
- erennofi w cTenHoit 3oH caabee BHIpaMeHa MO CPABHEHHIO C peKaMmH
Jgecnoli sousl (cMm. taba. 34 u 35).

Jlas peunmx Gacceiinos necoctenHoil u crendoii son ETC B 3um-
| Hee ppeMsa XapakTepeH Kak HHCXOAAUIHH, TAK M BOCXOAALIHI B 30He
49pAalldy | MPEHMYLICCTBEHHO HHCXOASUINA B 30HE HACHILIICHHA BJAAro-
nepeHoc MPH MajdblX 3uavennax croka. B pecenunit nepnon HaGuio-
- Jlaetca HHCXOAAWM{T ¢ BOCXOMSIIHH BjaronepeHoc B 30HE a3palHH
' W FOPHM3OHTAJBHBI MepeHoc B BHAe CTOKA. B JeTHHil nepHoX B 30He

aspalMy § HACHILEHHA OTMEYaeTca JIHIIL BEPTHKAJLHBIA BJaro-
. lepeHoc; B OceHHEe Bpems, 0cOOEHHO B MHOrOBOJHBIE TOJBI, MPOHCXO-

QT TMONOJHEHHe 3anacoB FPYHTOBLIX BOA.
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Tabanua 36
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Bonuwit Ganauc p. Measenwnw y cr. Apueamnckoit 3a 1973 r., mm
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8.2, MOILENH YNPABJEHHA NMPOUECCAMH CTOKA H HCIAPEHHSA
B PEYHBLIX BACCEAHAX

" Teopusi ONTUMAJABLHOrO YNpasjieHHs B HAcTOAlllee BpeMs HAXOMUT
WLHPOKOe MNpPHMEHeHHe B pPAasAHYHBIX TEXHHYECKHX NPHIOKEHHAX.
B rupponornu oHa MPaKTHYECKH HE HCMOJbL3YETCA, HO PEIIEHHE MHO-
‘THX Ba)KHBIX 32744, TAKHX, K4K OLCHKA B/IHAHHA pPasiHUYHLIX BHIOB
xoanlicTReHHON JeATeNbLHOCTH HA BOAHBIE pecypchl  peK, OleHKa
HocaeACTBHI MeX30HAABHEIX NepeGpOCOK CTOKA HA FHAPOJOrHYecKHH
| peKHM peK, NpOrHO3Has OLUEeHKA H3MEeHEeHIUs BOLHOro pexHMa peK noi
BANAHHEM OPOLIEHHA H OCYLICHHs M pelleHHe pila APYrHX npakTH4e-
ckHX 3ajad TpebyiorT auGO BHEAPEHNA yKa3aHHOH TeopuH, anbo Moiep-
Huzauuu H pa3paGoTKi OTACAbHLIX €€ MOJOMEHH NPHMEHHTEALHO
'Kk BoaHbiM oObexktaMm. HanoMmHum obline NoJOXKEHUs TeOPHH Ympas-

B teopun ynpapieHHs OCHOBHOE BHHMMAaHHE COCPeAOTOYEHO HA

CHCTEMAX ¢ BXOAaMH H BHIXOAAMH, JAONYCKAIOUIHMH H3MepeHHE.
" Te BXOAB, KOTOpHE MOMHO H3MEHATh, HASHIBAIOT YNPaB/EHHAMH.
" ¥Ynpoulenno, HanpHMep, Cco3JAaHue ONpejeJeHHOr0 pexuMa CTOKA
" B peusom GacceilHe MOMKHO pacCMaTpHBaTh Kak HENPepHBHEIA moabop
| Taknx ynpasaeHui, mpH KOTOPLIX BBIXOALI, HANMpUMEp, CTOK H Hcna-
. penne, NMPHHAMAIOT IKejgaeMble 3HadeHHs, B cBASH ¢ YKasaHHEIM
o06CTOATEILCTROM OJHON H3 OCHOBHBIX 3ajau SABJAETCA ONHCaHHE
pekuMa croxka peunoro Gacceiina, obecrmeddBaiolilee npeAcKasanue
" [ocacACTBHIT OT YNpaBJeHnd B JAaHHLIT MOMEHT BpeMeHH. 3TO M0JIO-
JKeHue NpHEOIAHT K HEDﬁHﬂﬂ.HMDL‘TH NOCTPpOEHHA MaTEMATHYCCKHX
| Mojenell, onHchBalOWUX pexiaM croka pednoro Gacceftna, Mogeas
pomkuHa OuiTh  (H3HYeckw o6ocHOBaHHOM, HMeTh npocertyio (opmy H
MPOABAATE GJAN3KOE CXOACTBO € OOBEKTOM.

B ugeanpHbX YCHOBHAX MOMHO paspaGorath MaTeMaTHUYECKYIO
MOAeab, ONECHBAIOLIYIO ¢ MOMOWLKD An(@epeHUHANBHbBIX YpaBHEeHHH
PeiHUM CTOKA 3a CeKYHAHHl 1 CYTOUHBI HHTEpBa/Abl BpeMeHH. ITa
‘Mojenn Jonaxua ObiTe o6ecneyeHa COOTBETCTBYIOUIHMH JQaHHBIMH.
‘Mmenno OTCYTCTBHe HANEMHLIX AaHHBIX HaGmofennil, a Takie HeoO-
XoAuMOCTh CODMIONEHHA COOTBETCTBHA (YHKUHOHHDOBAHHA MOMIEJH
PeXKHMY CTOKA BBIHYMKIAeT HCMO/Jb30BaTh MOCTpoeHHe Gojee MpoCTHIX
 Mojienefl, ocHoBaHHLIX Ha OanancoBOM NMpPHHIHIE.

.~ B coBpeMeHHON TEOPHH YNPaBJIEHHR BAXKHOE MECTO OTBOAHTCS
BRGOPY CHrHAJOB YNPABJEHHA, BHHYXJAAIONMX CHCTeMB paboTaTth
B KaKOM-TO CMulcie Hauayuwnm obGpasom. as uamepenus sgdex-
" THBHOCTH BLIGPAHHOrO ynpasJenus BBOAHTCA CHEUHANbHBIA KPHTEPHH
omubKy — HEKOTOpas NpOCTas Mepa KaueeTsa ynpas/eHHs, 3ajxauqa
. HecnefoBaTeNs CBOOHTCH K OTHICKAHHIO ynpaejaeunus, obecneudBalo-
'j'lll,El"l'.ll HAHMEeHBIIee 3HAYEHHE ITOTO KPHTEPHA.

- Paccmartpusas peunoit Gaccelln Kak 00bBEKT ynpab/eHHS, Mbl
MOmeM cxeMaTHueckH H300pasuTe €ro B3aHMOCBA3bL C OKPYIKAlOLeH
NpHPOAHOIT cpedoil cHeTeMON BXOJ0B H BbiXojaoB (puc. 14). [Moa Bxo-
flaMp ciejyer NOHHMAaTh BCEBO3MOMKHBIE BO3JeiicTBHA HA DEeYHOH

Gacceiin, yacTh KOTOPHIX MOMKHO HamepHTh, Hanpumep, nputok sHepruu
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cyMMapHoii cosiHeuHoil paanaunn, atMochepHbie 0CaAKH 1 HEKOTOPHE
ApYyrHe 3JAEMEHTH, ONpefeaslollHe yBjaxnenue Oacceflna U TeM-
nepaTypy €ro NOBepXHOCTH,— 3TO BXOJAHble nepemennuie. Ilox BuIXOA-
HBIMH lepeMeHHBIMH MOMKeM MNOHHMATH HCNapeHHe, CTOK, JeMEeHTH
pjaaroobmena B peunosm Gacceiine. HacTbio BXOAOB B NMPHHIANE MOAHO
YIPABSATS, HATIPHMEP, KOJHUECTBOM BOABI, noctynaioueii na Gaccei
(HCKycCTBEHHOE JIOMKJeBaHie, AKTHBHHE Bo3JedcTBHA Ha obaaka
HoAp.), Aubo NPHTOKOM CYMMAPHON COJHEYHOH pajHauHH K rnosepx-
HOCTH TNO4YBL NyTeM ee 3aTeHeHHA Kakum-auGo 9Kpanom, anGoO
HCKYCCTBEHHOTO HaMeHeHHa anawnbeno nopepxnoctH. BXoiw, KOTOPBIMH
He MOJKeMm YNPAapJfaTh,— 9TO BO3MYIIEHHA; HHYKE OHH He paccMmar-
pHBAKOTCH.

Uro6nl onpefennrs SHa4eHHA BXOAHBIX 3JEMCHTOB, KOTOpLIE CJe-
ayer noaark Ha Oaccefin AJA NMOJYUEHHA 33aJaHHOrO pexHMa CTOKAa,

PesHOU Bxods! ﬂ;‘ﬂyﬁﬂi“:ﬁ Puc. 14, Bsaamocesss peqnoro
boccedH Beixodet P Gaccefina ¢ oxpyxaiouteli npi-
Cpeda poaHoil cpenofi.

HeoOX0AHMO HAYUHTLCA [peicKasuBaTh peakuno Gacceilina Ha HERO-
TOPBLI¢ BO3MOMHEIC YNpaBaslollHe BXoan. Takoe npeackasanie MOMKeT
OLITE NMOAYYEHO 10 PeakunaM Ha paHee NoJaBaBIUIHECH BXOJBI, ycTa-
HOBJEHHLIe NO JAdHHBIM HAONIOAEeHHH HJAH HCNOJL30BAHHA COOTBET-
CTBYIOLLEH MaTemMarnueckoin mMojean. Kopowe roBopd, HeobXOAHMO
VCTAHOBHTh ONpejeJIeHHble CBA3H MeEKIY H3MepseMblMH BXOZaMH
(aTMocdepHLiMH OCaAKaMH, COJHEYHONl paauwauued u Ap.) H BHXO-
AaMu (CTOK, HCMAapeHHe) 33 KOHKPETHHE HHTEpPBaJbl BPEMEHH.

Onn obocHOBPaHHs BHAA 3ABHCHMOCTH HCMAPEHHA HJH CTOKa OT
ocagkos npoauddepenunpyeM YpaBHeHHe CpPeJHEro MHOroJeTrHero
Boaxoro Gananca (1.2) no nepemennoi P:

aP

ay dE
I ) e (8.4)

H3 ypaBnenns (8.4) caeayer, uro yribkl HAKJOHA KacaTe/bHBIX

K KPHBHM 3aBHCHMOCTH Hcnapesus (anbo cToKa) oOT OcajKOB
E=f(P) (anbo Y={F(P)) uMel0T TeOpeTHYECKHe mpejeNnl H3Me-
HEHHA:
npH

dE

v-aT=lgu,={] @y ==0% .
TOr 4

(i)

S =tga=1,0 =45

HaobGopoT, npH

dE o
—§F=1gu]= 1,0 a;=456";
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-~ toraa
aY

_=tgﬂ,2=ﬂ; u,.,:l]“.

P

[TonyueHHBIM NPEAebHEIM YCA0BHAM, no MHennio 3. M. Onbpe-
KOna, YAOBJCTBOPHET CHCTeMa KPHBLIX, OMHCHIBAEMaA CAEAYIOLHM
BBIPAJKEHHEM::

. i
E=f§gth-—ET,.

' P
?=P_EﬂthE_ui (8.5)

rae Ey — MakcHMalbHO BO3SMOMKHOE HCrapenHe — napamerp, onpeje-
JAeMBlil SMIHPHYECKH B 3aBHCHMOCTH OT AeuuuTa BJIAXKHOCTH BO3-
- ayxa, OTMeTHM ciefyiolne 00CTOATeNbCTRA:

1) npu nepexofie K KOPOTKHM HHTepBajaM BpeMeHH yPaBHEHHE
(1.2) ans peuroro Gaccefina ne cobiaiojaercsd, NOCKOJNBKY B €ro BOA-
‘HoM OajaHce G6GOABLWOE 3HAYCHHE HMEOT AKKYMYJALHOHHBIE 3J€-
smentn [7];

2) cucrema ypasHenuit OJbfekona NpH MaJbIX 3HAYEHHAX OTHO-
menns P/Eg e nepexofnT B ypasHenue (1.2);
- 3) napamerp E, He 00OCHOBaH C IHEPreTHYECKOH TOUKH SpeHHA.
On Oul1 MoAo6paH SMIHPHUECKH, HCXO[AA H3 HAHAYYIIEro coriacosa-
HiA pe3y/ibTaTOB pacuera 1o ypasHenuio (8.5) ¢ HabG/JIOAEHHBIMH
JAaHHLIMH 34 CTOKOM HEKOTOPBIX PCK.

Jlns BBIABACHHA 34BHCHMOCTH HCIIApeHHS o CTOKa OT OCAaAKOB
H APpYIHX 3JeMEHTOR B KadYecTBe OCHOBH AAf HCCAELOBAHHA HPHMEH
ypapnenne Boauoro Gananca oGuiero Buga (1.40):

P+AS=A=Y+E, (8.6)

rie AS — H3MeHeHHus 3anacoB Baard B Gacceitde (mouse, BOJAOHOCHBIX
crosx, osepax, Goaorax u T. A.); A —obulee H3MeHeHHe 3aMacos
gaarn B Gaccefige (cyMMa OCafKOB H AKKYMYJALHOHHLIX S3/IEMEHTOB
t Bananca).
_ Bumecto napamerpa E, Beegem apyroit mapamerp E,, xapakTepH-
aYIOUINil €MAKCHMAJbHYIO CYMMY HCHapeHus» c peunoro OacceitHa,
olennpaemoro no eeipamenno (3.26). ITocae aAnggepeHUHPOBAHHA
ypasuenus (8.6) no A noayunm

E=E,th—f—. (8.7)

. Jlas ceeenus ero K ypaehexuio Ganauca (8.6) B BupameHHe

- (8.7) BBesem napamerp B

f B

p=1—Y/A,
rae Y/A — dakrThueckd KosHIUHEHT cTOKA a.

(8.8)
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B oxonyartenbHoM BHJe YPABHEHUs B3aHMOCBS3H MEXAY Hcmape-
HHEM, CTOROM, OCAAKAMH H AKKYMVYJIALHOHHBIMH 5AeMenTamMu OGajanca
NPUMYT CAeAVIOWH BHA:

E=(1—2)E, 7

8.9
Y=A—E. N

Hns ouneHkn TeMIepaTypsl HCHapsaioumlell NOBepXHOCTH cleiyer
nonw3oBatees pexomenaaunamn M. M. Byamko [21].

¥ pagy MM %

00—
#ﬂn -
J00—
.?l?ﬂ -
100

Puc. 15. Cpass mn3aMepeunbix

M PACCUNTAHHEX 3HAveHud

| cToKa,
| | | i .
0 7 PR e e M e L i 0

[pn oTcyTcTBHM AanHLIX HabaloleHnii 3a paauauHOHHBIM Gajaau-
COM, TEMNepaTypoli H BAAMHOCTLIO Bo3ayXa cuctemy ypasmennit (8.9)
MOMHO 3aMHCATL HECKOJIBKO B HHOM BHAC!:

. Eule tpalad
E=(1,—2)E, th = Wt

Y=A—E,

rie Y, — NoBepXHOCTHAA COCTABRJAIOLIAA peuHOro croka; E, — OTHO-
lLeHHe cyMMapHoi coaneunoi paauannn (Q - ¢) K yAeaLHOH Teniore
ucnapenus, L — napamerp, npuOJAHMKEHHO XapaKTepH3YIOWHH MakcH-
H&.IIEH}?ED CYMMY HCIAPEHHA B pcaJbHbBIX VCJAOBHAX.

Haa nposepkn 3(heKTHBHOCTH NpPeAJOKEHHHX YpaBHeHHH CBA3N
OlleHeHBl 3HAYEHHA CTOKa AJas ABYX peunux Oacceiinos: p. [lono-
Merh — A, Jsopen 3a nepuox ¢ 1956 no 1967 r. n p. Oxa — r. Kawupa
3a nepuog ¢ 1966 no 1974 r. Ha pune. 15 nokasano conoctapjieHne
PACCUHTAHHBIX I H3MEPEHHBIX 3HAYeHHil cToKa 3THX GacceiiHoB, K03G-
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duunenT KOppeasilud 9TOH CBA3H paBeH 0,95, uTO YKa3swBaer Ha

BEICOKYI0 3 (eKTHBHOCTD NMPeAIOKEHHBIX ypaBHEeHHI,
.~ Cucrema ypaphennit (8.10) Moxer OwTh HCHOJb30OBAHA JUIA
' OleHKH B3aHMOCBA3efl MOA3EMHLIX BOJ, APEHHPYEMBIX PEKOH, H OCTallb-
HBIMH 9JeMentamu Gasnanca, PasnoKuB BhIpaeHne (8.10) B crenen-
HONl psA, NOAYYHM 3aBHCHMOCTH MOAIEMHOI cocTaBJfWel pevyHoro

cToka Yp OT aaemedToB Oajanca:
Prm ¥ A4 —F};(l —-0,333—1;% T (O e

E!

— 0,054 2= 4 0,022 —’“—). (8.11)

ES ES

" [lnst paspaboTkn MojeJeil yNpaB/enis MPOLECCAMH CTOKA W HCra-
- penns B peunnix GacceiflHax H ero OTAE/JLHBIX 30HAX (nosepxnocTHOM,
. aspaunp u HachpllleHus) B KauecTBe OCHOBHHIX MNDPHMEM YDABHEHHS
poanoro Ganamca (8.1)—(8.3). TlpeacraBum ykasanHple ypaBHEHHS
. B caeayiomemM BHAeE:

. MOBEepPXHOCTHas 30HA

P—i—AS,=Y,+ Eq; (8.12)
sona aspaunn
P pt Re Ty ol E (8.13)
~ 30Ha HACHIUIEHHA
§ie AS; =¥ B (8.14)

OGo3naune Jepble YacTH NPHBEIEHHEX YPaBHeHHI COOTBETCTBEHHO
~ GykBamu A’, A” u A", noayuum QOpPMyJb, aHaJOTHUHBIE BHIpaHe-

- pHo (1.2):

A’ = E,+ Yo (8.15)
A" = E, + Y (8.16)
AY = E, 4+ Yo (8.17)

Ilng oGocHORANNA BHAA 3ABHCHMOCTER HCMapeHHs H CTOKA H3 COOT-
BeTcTEVIOLINX 308 Gacceiina or napamerpos A’, A", A" u E, npo-
auddepenunpyem ypasuenna (8.15)—(8.17) no nepsuiM Tpem mepe-
MEHHBIM !

-I':.I'."'l' aEn ﬂ.'!"'”

SR T TOAT T TOATE Tt (8.18)
dA” 0E, d¥ s
aa= — oA T aa — 10 18
- aA” 8k ¥
=55+ a4 = 1.0. (8.20)
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M3 ypasuennii (8.18)—(8.20) caeayer, 4To yrihl HaKJIOHA Kaca-
TeNbHLX K COOTBETCTRYIOUIMM KPHBBIM CBA3u ncnapenus (aunGo cTOKAa)
i napamerpos A°, A", A"’fEuﬂIf]{A'} (aubo ¥Yo=7[(A’)), Ea=[(A")
(an6o Yo =/[(A")), Er=f(A"") (aubo Yr=[(A"")) umeoT TEOPETH-
qeckne npefensl Hamedends [7], KOTOpHIM Jayuule Bcero yAOBJETBO-
paioT cucTeMbl KpHBBIX THna (8.9). [IpuMeHHTEJbHO K paccMarph-
BaeMBM 30Ham OaccefiHa 3TH ypaBHeHHA MNPeJACTABATCA B BHIE
CJAEAYIOMHX CHCTeM KPHBBIX:

H{IBEPJ{HDETHHH 30HA

¥ P—ASp—1i |,
EHZ(I e P_.-j\.;n——.i)E*th Eln . {BE”

Yo=P —AS,—{—Eg

30HA a’pauuH

)E th { +Er—J1—A45 .,
1

phad o LI el v o
Evm (- TrE= T E, ' (822

Y!=£+Er‘—j—&51‘_E!;

30HA HACHIILICHHHA

J —ASp
erj‘_'ﬂ'isr_fr-

Y ¢ j—AS
Er=|l— £ E. th <———;
ol ) E, (8.23)

B npHReACHHBIX BblpaMeHHAX MapaMerp E, xapakTepHsyeT MakK-
CHMAJbHYI0O cyMmy Hermapesus., opmysia no OUeHKe AAHHOrO Mapa-

merpa mpuefcHa B raape 3. [Tapamerp E,  BHpamaerT MaKCHMaib:

HYI0 CYMMy HCMapeHHs H3 3OHE HACHIUEHWA MPH TeMNepaType mo-
BEPXHOCTH PPYHTOBBIX BOJL

[IpH OTCYTCTBHH JAaHHBIX nabaiogenuit 3a Temneparypoit rpyaro-
BRIX BOJ 3TOT nmapamerp Mo:Ker ObiTb OlEHEH BechbMa npHOAHIKEHHO
N0 COOTHOLWEHHIO

E.=E,—E, (8.24)

rne E — cymma 3Hauenuil UCMapeHHs H3 MOBEPXHOCTHOH S0HHI H 30HH
aspaiuy, npubAHKEHHO OUeHHBAEMas 1o popmye (3.48).

Huxe paccMOTpuM MOCACAOBATE/IbHOCTD OUGHOK SJACMEHTOB BJa-
rooGMeHa o NPHEMbl PeleHHS IPENOMEHHBIX YPaBHEHHH B3aHMO-
CBS3H SMEeMEHTOB OTAedbHEIX 30H Gacceiina. Pacder BoAnoro Gajnauca
peudoro GaccefiHa pPeKOMEHLYeTCA MPOHIBOAHTL B cAeAYIOIWEl nocae-
JIOBATENABHOCTH,

1. [To dopmyae (3.18) uau ¢ MOMOLILIO PErHOHATLHLIX rpauKos
Ex={(P) (puc. 16) onpenensercd npubJaHKeHHOC 3HAUCHHE HCHape-
HI YACTH OCA[AKOB, 3afcpKHBAeMblX PpACTHTEJABHOCTBIO H NOBEPX-
HOCTBLIO MOYBE B npefenax peunoro Gacceina.
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9. Ha ocHOBaHHH peINeHHs ypapHeHus Bojnoro Oananca moBepx-
HOCTHOII 30HL Oonpejiensercs KOJNHYEeCTBO BOALI, nocTynuemein B 3010y
a3palnm;

il=P—E,—Y,—AS,. (8.25)

3. Tlo oaHofi W3 COOTRBETCTBYIOMIHX (OPMYJ ONEHHBAIOTCSH Mapa-

merpu E, n E,.

4. Metogom noaGopa peliaeTcs cucreMa ypaBHEHHH (8.23), onu-
cHpBalonx GajaHc 30HB TPYHTOBLIX BOM.

[lpocaunBanne B 30HY HACHIUEHHA | N HCNApeHHe Ey n3 Hee
olenHBaeTcs HCX0As M3 noabopa TaKHX 3HAUEHHil [, KOTOpHIE obecne-
MHBAIOT NOJAyUeHHe 3Hauennit Ep NPHBOAALLHX K xopomel VBA3KE

.En MM
20

10

| I I 1 | l A | 1 |
0 20 # 60 80 100 720 40 160 180 Pmm

Puc. 16, 3apNcHMOCTh HCNAPEHHA W3 NOBEPXHOCTHON
sonu Gaccefina En OT OCAAKOB 338 MecAuHbe HWHTEpBaaki
apesenn P

rpyntosoro croka (1—5 %), paccunTanHLX no ypaBHEHMO (8.23)
W OLEHeHHHX MeTofoM pacunenenns ruaporpada (Il I1. Boponkos,
B. K. Kyaeaun, K. T1. Bockpecenckuii n ap.).

5. Pacxoa Bjaarp Ha HChapenue # CTOK M3 30HLI aspallnil OLCHH
BaeTes HCXOAS W3 cHeTeMbl ypasHeHuii (8.22), onuchiBalOLLHX BOHBI
Ganatic 30Hb aspauun. TIpn pacdete 3HaueHHil NOUBCHHO-TPYHTOROTO
H TOBEPXHOCTHOFO CTOKA CJeAyeT HMeTh B BHAY, UTO PACUICHCHNE
ruaporpada Kaxum-1n00 METOAOM, HampHMep Boponkosa, Ha yKa-
3aHHBle JBe COCTABJAIOULNE He BCErja MOMKHO BHINOMHHTL € GoLIIONH
TOYHOCTBIO, B CBA3W ¢ 9THM Onpelleasercs CymMMapHoe 3HaUEHNE
[IOBEPXHOCTHO-CKJOHOBOTO H MOYBEHHO-NOBEPXHOCTHOTO  CTOKA MO
opmyne

Yy= Y — (Ya 1 ). ':BEE}

6. Pemaerca cHCTeMa ypaBHemuii BoaHoro GaJjanca NOBEpXHOCT-
HOIl 30HH OTHOCHTENbHO ABYX 3JEMEHTOB: HCIapeHHa M CTOKA € TM0-
BEPXHOCTH 3TOH 30HLL

7. Tloayuennsie pacyeroM 3HAYCHHA [OBEPXHOCTHO-CKIOHOBOTO,
MOUBEHHO-TIOBEPXHOCTHOTO, MOYBEHHO-TPYHTOBOTO H TPYHTOBOTO CTOKA

- conocrapasiores ¢ ruaporpadom crToka paccMaTpHBAEMOH peKH H

OKOHHYATEbHO YBA3HBAIOTCH HX 3HAYCHMHA, & CIe10BATEJNBLHO, H 3HA-
HEHNA HCTapeHns.
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8. Cymmapioe Hcnapexne ¢ peynoro OacceiiHa pacCHHTHIBAETCA
110 BHIpAHEHHID
E=Eq+ E, {E-ﬂ?}

Ilas kasaoro peuxoro GacceflHa Ha OCHOBAHHH TPHBEACHHBIX
cHCTeM ypaBHeHHil Bognoro Ganmauca MOryT GuITh MOCTPOGHHl HHIH-
BHAYAJAbHbIE rpadHKH ynigaﬂnemm dhopMHpOBaHHEM TeHETHYECKHX
kateropuit croka Yg, Ya, Yr # MOJHOro pedHoOro CTOKa H HCMAPEHHA
B 32BHCHMOCTH OT OCTAJIbHBIX 3JeMeHTOR Oananca. YkaszauHwle CH-
CTeMBbl KPHBHX AMA KOHKPETHOro peunoro OaccefiHa MOryT GuITh
JerKo MepecTpoeHb! B 3aBHCHMOCTH COOTBETCTBYIOIIEH reHeTHYecKon
KATEeropHH CTOKAa M HCHapeHHs NPH MOCTOAHHOM 3HAYEHHH Napa-
MeTpa ¢ i H3MeHeHHHl o0ulero YB/arKHeHHS A otr cymmapHoit conHey-
noft paguauuu, 1. e, Y=F(E,) u E=[(E,). Ilonn3oBanne yKasat-

0 &0 80 120 160 AE, Jm:!
T
E,-fﬁT.].' MM
E =160 mm
gt S 100
[ e e )
...Elﬂ_ E;gl
0 mm—asdf S~ =g
Ay MM
Pue. 17. ¥Yueusmenne cToka AY npn yBeandexuil napaMerpa
Es na AE,.

HEIMA TpadHKaMu NOKAMeT, BO-MEPBBHIX, KaKOH cnocol BO3AEHCTBHA
NpHMEHATb, 4T00L AOCTHYDL MOCTABJACHHOMN e — MOMY4EHHA COOT-
BeTCTBYIOlEro PpelKnMa CToka B OaccerHe pexH JYBEJHMHTL HJIH
yMeHbInTs E,, A H T. A.), 8 BO-BTOPBIX, HACKONLKO MOMHO H3MEHUTEL
neficTBHe paccMarpuBaeMoro (akropa As AOCTHIHKEHHA 9TOH LeH,
Hanpumep, NpH HCXOLHOM 3HAYEHHH MaKCHMAaJABHOH CyMMBL HCMAPEHHSA
aa Mecan E,, pasnofi 100 mum, anauenun A =100 mm, aas a==0,1
ypeanuenne napamerpa E, na 50 mm (puc. 17) npHBEAET K yMeHb-
lienmio cToKa Ha 9,8 MM, a ypeauuenune mnapamerpa E, na 100 mm
JOJKHO TPHBECTH K YMeHbIUEeHHIO cTOKa Ha 13,8 mm. CTOK e mpH
snauennsnx E, u A, pasusix 100 mm, cocrasua 31,0 mm. Takum obpa-
30M, B NEpBOM cayuae cTok cocraButr 21,2 MM, a8 BO BTOPOM — 17,2 mu.
CnieloBaTenbHO, YBeanYeHne napamerpa £, Ha 50 u 100 9% npusener
K YMEeHbUIEHHI0 CTOKA Ha 31,6 1t 44,6 Y.

[IpH ykasauHoii Bhille HCXOAHOH HHpOPMANMH H HAYAJLHOM SHA-
yennn croka, pasaom 46,0 MM, Ana a = 0,3 yBe/lHUIeHHE MaKCHMAa/b-
HOIl CyMMB HCApeHHs HA YKa3aHHEE BBIUE 3HAUCHHA JOJIKHO MpH-
BECTH K YMEHbIIEHHIOD CTOKAa HA 7,0 MM H 11,2 MM. 370 yMeHbLIEHIE
NPUBOAHT K TOMY, 4TO B MEPBOM cjyuae CTOK COCTaBHUT @E,E MM,
a o Bropom — 34,8. CiefoBatenbHO, A/1f YKA3AHHEIX YCIOBHH YBEIH-
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yeHHe napamerpa E, ua 50 n 100 % npuBOOMT K YMeHbIUEHHID CTOKA
coorBercTBeHHo Ha 16,3 u na 24,4 %, Haobopor, 3a cuer CHHMKEHHA
MAaKCHMa/JbHOI CYMMBLI HCMapeHHs MoOMeT ObTh LOCTHTHYTO YBe/H-
YEeHHE CTOKa,

Ha puc. 18 npusejfiensl 3aBHCHMOCTH YBeJHYEHHS C/A0A CTOKA OT
CHIDKEeHMA MAKCHMAaJbHOH CYMMBl HCMNAPEHHS NPH HAYAJLHBIX 3Have-
Huax E,, pasupix 200 u 100 mm, napamerpe a=0,1 u 0,3 u anage-
HUH YBAawueuud, pasaom 100 MM,

3 paccMmoTpeHHst puc. 17 caeayer, uTo YMeHBIIEHHE MaKCHMAaJb-
Hoft cymmbl Hcnapenus ¢ 200 mo 100 MM nNpUBOAHMT K YBeJIHUYEHHIO
ctoka Ha 14 mM npn a=0,1 n 5a 11 mm npu a =0,3. CooTBeTcTBEHHO
crok npu a=0,1 paen 17 MM, a npH a=0,3 paeen 35,5 Mm. Caento-
BATENBLHO, TMPH YMeHbIUEHHH MAKCHMAJBHOH CYMMBI HClHAPeHHA
B 2 pasa CTOK AJs YKA3aHHWX 3HAuYeHHi napaMeTpa « BoO3pacTaer
Ha 82 n 45 %.

YipapaaTe 3HaveHHAMH CTOKA MOMHO TakMe 3a CYET PeryaHpoBa-
HHA COCTOSHUEM YBJaxHeHHs Gaccelina.

PacemoTpum H3ameHeHHe CTOKA NOJ BAHAHHEM H3MCHEHHA VBJaX-
HeHus peunoro Gaccefima (puc. 19). Ilpn yenamuenun pewnoro Gac-
ceiina, pasHom 100 MM, H MAaxkCHMajlbLHOH CKOpPOCTH HCHApeHHHA
100 mm npn a=0,1 yseandenue ysaaxHenus na 50 MM npuseger
K VBeJHYeHHIO CTOKa Ha 38 MM, a NpH YBEeJIHYCHHH YBJIaMKHEHHA Ha
100 Mmm npeanonaraemoe yBedHueHHe CcTOKa cocTaBHT 83 MM. CTOK e
npH MakcHManbHON ckopoetd ucnapenus E, = 100 mm n A = 100 MM
cocrapasier 31 MM.

Chnenosare/ibHO, yBeJaHYeHHe yBhaxHenusn Gaccefina B 1,5—2 pasa
NpH ero AOCTATOYHO BLICOKOM Ha4YaabHOM 3HaueHHH, pasHoM 100 mwm,
HOJKHO NPHBECTH K BO3PACTAHHIO CTOKA COOTBeTCTBeHHO B 2,2 H
B 3,7 pasa, das a=0,3 npu paccMorpeHHol Briwe uexoauoi uudop-
MAlNHH yBeauueHHe obmero ypnamuenusa B 1,0—2 pasa npupeger
COOTBeTCTBEHHO K Bosdpacrauuio croka Ha 40 u 85 mm, 1. e. B 2,3
n e 3,8 pasa,

YMeHbIEHHe CTOKA MOMET GLITh ROCTHTHYTO 38 CHET YMEHbIUEHHSA
BOJOHACKILEHHOCTH GaccefiHa,

Ha puc. 20 nokasanm rpadukn yOLLIH CTOKA B 34BHCHMOCTH OT
COKpalleHns nNojauyy poAun Ha Oaccedn. [Ipn vBaaXKHEHHH, paBHOM
200 MM, H MakcuMaJabHOH cyMmme Hcnapenus 100 mm i a=03 #u
@=0,1 npn yMeublwenny YBnamueuus ua 100 MM cooTBeTCTBEHHO
CTOK YMenbwaercs Ha 89 u 83 mm. [lo cpasHenni ¢ HavanLHBIMH
aHauennAMu croxa, paBHeIMH 132 u 113 MM, 3nauenHs cTOKa CTaHYT
coOTBeTCTBeHHO paBHBIMH 43 u 30 mMm. CnefoBaTennHO, CTOK YMEHb-
maerca coorserctenno B 3,1 u 3,8 pasa. [Ipn yeaamuennu somgo-
cbopa, pasuom 100 MM, M YKa3auHLIX BHIUIE 3HAYCHHAX MapaMeTpoB
yMensuende ypaamuenus #wa 60 MM npuBesetr COOTBETCTBEHHO
K YMeHblleHuo ctoka Ha 34 MM (npuw ¢=0,3 u ua 26 mm (npm
a=0,1). Or Haua/JbHBIX 3HAYCHHH CTOKA, PABHLIX COOTBETCTBEHHO
46 Mm u 31 MM, yMeHblleHHe cToka coctaBut 73,9 m 83,8 %. Takum
o6pasoM, YNpapJsiTh PeKHMOM CTOKA MOMHO KAK HCKYCCTBEHHBIM
yBeauueHHeM (yMenblIeHHEM) MAaKCHMAa/bHON CYMMEN HCIapeHHA, TAK
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Pue. 18, ¥peanuenue cToKAa

AV pM N cion Gt s H yBenuueHHeMm (yMenblieHuem) oOulero yeaaxkHenus Oaccefina.
40 riid B e AF. Oanako ynpasieHde YKA3aHHBIMH BO3ACHCTBHAMH B TY WIH APYryio
CTOPOMY (HANpPUMEpP, B CTOPOHY HX 3aBHILEHHA HAH 3aHHMKEHHS MO
3 , CPpaBHEHHI0O ¢ HOPMON) NOMHMO CTOKA H HCNAPEHHA, ECTeCTBEeHHO,

. CKA3LIBACTCHA Ha 3HAYEHHAX OCTAJNbHLIX 3JeMedToB Ganawca.
a0l Bonee KOHKpeTHO H3MEHCHHME COCTABAAWIIHX Boauoro Gananca
Hnoj BAHAHHEM HCKYcCTBeHHBIX BO3AeHCTBHII (YrpabBjeHHe, Hanpumep,
ok KOJHYECTBOM BBIMAAAIOIMX OCAMIKOB) paccMOTpuM Ha npumepe p. [To-
nomern y . Jdeopew 3a asryer 1953 r. [aunele no saementam
0 =% 0 70 AE. MM Gajanca NMPH OTCYTCTBHH HMCKYCCTBEHHBLIX BO3JeficTBHIl 3a 3TOT Mecsl
" npuBedensl B Tabj, 37, [lpeinonomxuM, 4T0 HCKVCCTBEHHO YBEJHUH/IH

AY MM

(20 TaGauua 37

Anementd Boaroro Ganawca p. Moaomern vy a. Jdeopew ao ¥ nochae
npoBeAcHHA HCKYCCTBEHHBIX BO3aeiicTeui. Asrycr, 1953 r.

100

P AS AS AS ¥ ¥ ¥ E E

it a r L] a r i

Ewtao 6 | —=3,0] 11,1 |—=7,9|6]1,8]12 6,0 (35,3(44,2( 1,9 |65,9( 0
Crano 192 0 15,0 | —=5,0|62,5|14,2| 6,0 [35,3|64,0( 4,0 |94,2| 5,0

ocagku na 20 % ; takum obGpasom, cymma ocajgkos Oyger He 160 mm,
a 192 mm. HMamenenne 3anacos BoAM Ha NOBepXHOCTH BomocGopa
(B o3epax u B pyc/oBOH ceTH) cocTaBHT He —3 MM, a Hyab. Hcnmape-
HHe BJary 3ajlepaHHbX OCaJKOB ¢ MOBEPXHOCTH PACTEHHI H MOYBH
(u3 noBepXnocTHON 30HHE) coraacHo rpaduky Ey,=f(P) B nepeom
NPHOJHIKeHHH He H3MEHMTCA M ocTaHeTca nmpemuuM (35,3 mm).

[lonaras napamerp a HeHaMeHHsM W paBHuM 0,64, paccmorpuM
H3MEHEeHHd 3Ha4yeHHH sjeMeHTOB GajiaHca, BLI3BAHHBIX YKA3AHHBIM
Bo3deficteueM. BHauane onpefeium cTOK B NMOBEPXHOCTHOH 30HE H
IpocaunBaHde BOALI B 30HY Aa3pallil H3 pelleHHs CHCTeMBbl [BYX
YPaBHeHuit ¢ ABYMA HEH3BECTHBIMH:

{P_}rn _IﬁSu—En:l{:
Yo/(P — i — AS,) = 0,64.

] l: | |

2 &0 &0 g0 00 120 14 AA MM

Pue, 19. ¥senuyenne ctoka AY B 3aBHCHMOCTH OT yBeAHMEHHS YyBAaMiie-
uus Gaccefina A4 npH pasaAnuHBA 3navennax A,

AA MM =160 =120 -&0 = 0
] i

(8.28)

3arem paccunTdeM Hcnapedne ¢ GacceitHa no dopmyae (8.10),
nonaras B nepsom NPHGJAHIKEHHH, YTO MNOYBEHHO-IPYHTOBBIH CTOK CO-
crapasier 15 mm. 3uavenua ocrajbHbIX 3jemenToB gopmyast (8.10),
4 HMCHHO H3MEHEHHE 3anmacoB BOJAL B 03epax H pycjaoBoil ceTH,
B 30He aA3pallHy ¥ B 30HE HACBHIUICHHHA, OUEHHBAGM C HCIOAb30OBAHHEM
rpauKoB CBA3IH MEMKAY OTACALHEIME 3MeMenTaMu Gananca, NOCTPOEH-

Puc, 20. Yserbienue cro- HBIMH 1O fAaHHpiM HaOJMIOACHHA 3a mpouwwibie roAsl  (Hampumep,

ka AY B saBHcHMOCTH OT

YMEHBIIEHHA  YBAGKHEHHA PSR s Yo =[(AS;), ASa=f(P, Y) u pap.). Onpegensem napamerp E,;

Gaccefina iﬁg' npa  Ey= s 05 * Mertofom noabopa pewaeMm ypaBHeHHe OajaHca 30HH HACHILIEHHS
=100 mm.
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OTHOCHTEJBLHO [ABYX 3JEMEeHTOB: NpocayuBaHWs BJarH H3 30HBl aspa-
LMY B 30HY HACHIIIEHHA H HCOAPEHHA BJArH M3 30HL HACKIULEHNA
B 30HY aspaund. Pe3aysbTaThl BHNOJHEHHBIX HCCJeJOBaHH npeacTan-
JeHul B TaGa. 37. :

Takum o6pas3oM, HCKYCCTBEHHOP YBeJHYEHHE CYMMbLlI OCAJKOB
B Gaccefine p. [Tonromern na 32 mm, 1. €. Ha 20 %, B asrycte 19563 r.
MOIVIO TIPHBECTH K S3aMETHOMY H3MEHEHHIO OCTAaJbHHX 3JeMEHTOR
BoaHoro Oananca, Ctok mor Gm Bospacrtn sa 3,6 %, wncnapenne —
Ha 22 9%. CyuwecrBerHo Bo3poc Gl BOLOOGMEH FMOBEPXHOCTHON 30HBI
C 30HOII a’pauuy H 30HL A3IPALHH ¢ 30HOH HACHLINIEHHA.

SAKJIIOYEHHE

[IpoGnema nayuenus KpyroBopora BoAM B NpHPOJE, B YACTHOCTH,
B €ro HauYaJbHOM 3BCHE — peuHoM Oaccefine siBasercs oAHON H3 BaK-
HEHUWINX COBPEMEHHBIX npobaem.

B nacroaueii paGote ocpenienbl OCHOBHBIC STams PasBUTHA npej-
CTABJEHHH O KPYroBOPOTE BOAB B peunbix Gaccefipax, paceMoTpeHLl
TEOPETHHECKHE acneKThl BOAHOOANAHCOBHIX HCCAEA0BANHI, o6o0iien
ONBIT COCTAB/ICHHS ONEPATHBHBLIX BOJAHEIX GajJaHcoB peunwlx OGacceil-
HoB CCCP, nakonaeHumii 3a nerekine 10—15 aer.

B monorpadmn nokasano, uro sBJEHHE KPYroBopoTa BOAH B npH-
poie H, B HACTHOCTH, B PedHLIX facceiinax HHTEPECOBAJO Ye0BEHeCTRO
ele B raybokoit apesroctd. Opnaxko aumb B konie XIX — nauaje
XX B. H3yueHHe KPYroBopoTa BOAB B npupojie GLA0 MOCTABJAEGHO HA
HaYUHYI0 OCHOBY. Boabwoii Bxjaaf B pasBuTHE VKA3aHHOTO BHAA
HCCeAOBANHI BHEC/IH OTEHECTBEHHbLIE VUEHHe,

XapaxrepHoit ocoBGeHHOCTHIO COBPEMEHHOrQo 3Tana HccJenoBanHi
ABJIACTCH NEPexoj OT OUeHKH BojHoro Gananca peunoro Oaccefina
34 CPelHuil MHOroJeTHHil rofoBofi MepHOJ BpeMeHH K OnpeaeieHnIn
BOAHOOAIAHCOBLIX COOTHOIUEGHNI M5 peaibHBIX OTPE3KOB BpEeMeHH
(ceson, mecsl, JeKafa, CyTKH) ¢ YYeTOM H3MEHEHHi BJAr034AMAcOB
B Dacceiinax. 910 00CTOATRABCTBO NOTPEGOBANO WIHPOKOH NOCTAHOBKH
IKCNEPHMEHTANLHEIX 11 METOAMYECKHX HCCAeNOBAHHI, CBAIAHHLIX
C OUGHKOH OTAENBHLIX 3JIEMEHTOB (ajaHca 3a KODOTKHE HHTEPBAJIB
BpEMeHH. YKasaHnHble HCCACHOBAHHA CTHMYJHPOBANH NPOH3BOACTEO
pabor B 06J4cTH OUEHKH TOUHOCTH OTACABLHHIX SJCMEHTOB M HaaexK-
HOCTH pAaCHeTOB BOAHLIX GajnancoB pednnlx GacceflHOB 3a KOPOTKHEe
HHTEpBaJLl BpeMeHH. OAHOBPeMEHNO NPAKTHKON BHUABHIAIOTCA 3a0a4H
0 OleHKe BOAHLIX 6aNaHCOB He TOJBKO OTAALHEIX PeYHHX Gacceit-
HOB, HO H KPYIIHBIX [JIEFHCIHL‘IB, BRJAIOYAIOUWHX B cebd HCCKOJILKO pPeYHBIX
GacceiiHoB, (QOPMHPYIOLINX CTOK HA PaBHUHE N B FOPHLIX VCJIOBHAX.
Metoanueckue BONPOCH, cBA3AHNbIE ¢ OUEHKON BOAHBMX GaaaHcoB pey-
HBIX OacceinoB B pasiuuuelx (Gusnko-reorpaduueckny YVCAOBHAX KAK
B ECTECTBCHHOM COCTOAHHH, TAK H H3MEHEHHMIX ACATENBHOCTHIO Hea0-

- BCKa, BKJIIOYAA H METOALI OLEHKH TOUHOCTH OKOHUYATCALHBIX pe3yvib- :

TaToB, PaCCMOTPCHLI HA CTPAHNUAX ITOH KHUIH,
B nacroslllee BpemMs HaMmeTniach TeHACHILHS Andpepenunposan-
HOTO qnoAxoia K HCeCNeAoBAHHAM npoueccon TeNNasgaronepexHoca

| MEXAy BepTHKAJbHBIMH 30HAMK MOYBEHHO-TPYHTOBON TOJNLN pevyHOoro
- Oaccefina: noBepXHOCTHOM, aspauuu, nacolenns. 3To0 NO3BOAAET
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o6beJHHHTL YCHJHA THAPOJAOroB, METEOpOJOroB, MOYBOBEAOB H rHI-
porecJOrop B pELIEHHH 3afay, CBA3AHHHIX ¢ npeobpasoBaHHeM BOJ-
Horo GajnaHca, HaeHHO OUEHHTL o0beMul NpOcaYHBAHHA BJATH B 30HY
a3palMy U NHTAHHA NOJA3EMHLIX BOJ,

Hansueitee pasputHe BoAHOOANAHCOBBEIX HCCJAENOBAHHH MOJMAKHO
HATH Mo MYTH COBeplUeHCTBOBAHHA TEOPHH MNPOLECCOB CTOKA, HCmape-
HUA, UHOHALTPALHH, nog3eMHoro BojoolmeHa B peunbix Gaccelinax
H CO3MlAHHA Ha ee OCHOBe MaTeMaTHUECKHX Mojeneil mpoueccos ped-
noro croxa. Ilns atoro tpebyerca paciuppende H yrayG/eHHe SKcme-
PHMEHTAaJbHLIX BOJHOGANAHCOBBEIX HCCJedOBAHHNA, a TaKMKe UWHPOKoe
HCNOJIL3OBAHHE COBPEMEHHBIX AHCTAHUOHOHHBIX MeETOLUB onpengeeHu
DCPEHHEHHH}{ Mo naouiaiw SJEeMCHTOB GaJsauca. ﬂﬂﬂﬂﬂth MaTEMATH-
YeCKHM BblpameHHeM 3aKOHA COXPAHEGHHA MATEPHH B NPHPOAE, METON
BoAHOro GajgaHca NPHMEHHTeNBHO K peuHomMy GacceliHy — OCHOBHOH
HHCTPYMEHT H3yUeHHA THAPOJOTHYECKHX #BJeHHI H Opoleccos.
Boavmupe BO3IMOMKHOCTH B HCHOJALIOBAHHH 3TOr0 HHCTPYMEHTA OTKpPHI-
BACT BHEApPeHHe eJHHON CHCTeMBl rocylapcTBeHHOrD yueTa Beex BHIOB
BOJ H HX HCNOJL30OBAHHA B HAPOLHOM XO3HHCTBE.

Coegunenne ¢usnueckn obocHOBaAHHLIX BoAHoOamaHCOBHIX MoOje-
Jeil, CBA3LIBAOUIAX B eAHHOE UEJI0e THAPOJOrHYecKHe SABJEHHA H
METCOpONOrHUICCKHE ¢EHTﬂPH, CO ETPEITEI"HEﬁ paszBHTHH OTIAEJBHBEX
PErHOHOB H OaHHBIMH E.E[HHI’.'IFI CHCTEMBEI FGEFEHFETEEHHHTU yueTa BoA
(mopepXHOCTHBIX W MOA3EMHBIX) H HX HCMNOJBL30OBAHHA COCTABJAET
OCHOBY A5 paspalboTEH TeOpHH YNPAaBACHHA MNpPOLECcCaMH CTOKa H
Henapenus B peunbix Gaccefinax. Pajg noaxomos k paspaborke 31O
TEOPHH HA OCHOBAHHH HCIOJbL30BAHHA YpaBHeHHusa BogHoro Oananca
paccMOTpeH aBTOpPAMH B KOHIE RaHHON MoHOrpaduH.
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