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NPEANCIJAOBHE

Boansle pecypcbl H KauecTBO BOJ SIBJAAIOTCA ONHOH H3 BaxKiueil-
wHX npobJeM coBpeMeHHOCTH. 3amacel BOAB HAa 3eMHOM Ilape OTHO-
CHTEeJLHO MOCTOAHHEl, HO HX pachpefeleHHe memny OKeaHoM H cyuiei
nepeMeHHO BO BpeMeHH.

B nacroswuit nepuoa paBHOBECHS MEH-.,[[}" NPHXOAHOH H pacxol-
HOH vacTaMmu OanaHca He HaOamwgaercda. OOWHIT CTOK BOA CYLIH B
oxkean npumepHo ua 1% OGoablue, yem 3TO HYKHO AJ4 cTaOHIH3ALHH
YpOBHA oOkeaHa. Ecau cospeMeHHble 0ajaHcoBbie COOTHOLIEGHHSA coXpa-
HATCA B JaJbHEHIIEM, TO MOMKHO MpPeINONOMHTb, UTO TEppPHTOpHA
CYLIH YMEHBLIIHTCA M YMEHbLIIATCS ee BOAHBIE 3aMACk!.

CoBpeMeHHBIC HCCAeJOBAHHUS TOKa3a/i, 4TO UHKIHUecKHe Koaeba-
HHA PEYHOro CTOKa BO BpPeMeHH, CONpPOBOMAAOIIHecsd CHHXPOHHOCTBLIO
H aCHHXPOHHOCTbLIO BOJHOCTH OTAEJbHBIX TEPPHUTOPHIl 3EMHOTO WIApa,
00yCIOBJIHBAIOT BO3HHKHOBEHHE B OTAJBHBIX €ro 4acTaX MaJoBOAHBIX
H MHOTOBOJHLIX NMEPHOIO0B.

Ceiflyac Bo MHOrHX pafioHax 3eMHOTO Iuapa BOJAHLIE pecypchl
JHMHTHPYIOT pa3BHTHE Xo03dlicTBa, a ecJH MPHHATH BO BHHMAHHC
pPOCT HaceJeHHs: H HeoOXOAMMOCThL AajbHEHIIero pasBHTHA POMbILI-
JEeHHOCTH W CeJbCKOro Xo3diicTBa, To notpedHocTs B Boge OyleT BoO3-
pacTaTh.

Poer roposos u OypHOe pa3BHTHE [MPOMBILIJIEHHOCTH BO BCeM
MHpe BJjeKyT 3a cofoil yBeJaHueHHe KOHUEHTPHPOBaHHBIX Macc cOpoca
CTOYHBIX BOJ, 3arpAsHAMIINX KaK [I0BEPXHOCTHBIE, TAK H MOA3eMHBIC
BOABI, 4TO elle Gosee COKpallaeT Pecypchl «4HCTBHIX» MPHPOAHBLIX BOI.
EBTH obcroaTenbeTBa NOOYKAAIOT FHAPOJOrOB BCEr0 MHPa K aKTHBHOMY

H TIMATe/NbHOMY H3Y4YeHHIO BOAHBIX pPecypcoB, HX KoJH4YecTBa, 0cobeH-
HOCTeil pexXHMa CTOKa H OJHOBPEMEHHO KayecTBa BOALI B LEJAX CO-
XpaHeHHA HX MOJIe3HbLIX MPHPOIHBIX CBOHCTB, PalMOHaJIBLHOTO HCMOML-
30BaHHsA M COBEpPIIGHCTBOBAaHHA METOAOB pacyeTa IHAPOJOTHYECKHX
XapaKTepHCTHK, HeOOXOAHMBIX ISl pellelHs pasiHYHOrO poja BOJAO-
X0351HCTBEHHBIX 3a/lay H FHAPOTEXHUYECKOTO MPOEKTHPOBaHNA.

[Iporpamma MexiyHapodHOro TrHAPOJOrHYECKOr0 ACCATH/ETHS
HaMeyaeT pal pa3JHYHOro poja HcchaefoBanuilt u obobuenuit. Kaden-
pa rujaposordu cywH MoOCKOBCKOro yHHBepcHTeTa ony0JHKoBaja B
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1967 r. cOopHHK HayunwlXx pabGor no teme: «Muoronernie xonebanus
PEUHOIO CTOKA H BEPOATHOCTHLIC METONBl ero pacueras.

[Tpeanaraembiii cObopunk nayunpix pabdor «IIpobaembl peunoro
CTOKAa» B H3BecTHOH CcTeneHH ABAsieTca majbHeillllMM Pa3BHTHEM HIeH,
cojeprkalluxca B npeaviayulem cfopHuke, 4yro HaX0AHT cBOE OTpaxe-
nue B cratbax I'. I1. Kaaununa, A. WM. Jaswinosoii, B. M. EBcturnea-
sa H C. I'. Koctunoit u A. 1. Pesnnkosckoro.

Hapsay ¢ 3tuM B nacrosillem cGOpHHKe 3HAYHTCILHOE BHHMaHHE
VAEJEeHO pPeXHMYy CTOKa M 3JeMeHTaM BoaHoro Ganauca, uTo Halujiao
cBoe orpaxkeHue B crathax B, Jl. Bukosa, A. H. Baxunosa, T'. H. TI'o-
aybesa, JI. C. Esceeroii, B. A. Ckopusaxosa, M. C. ®epoposoii u apy-
I'HX aBTOPOB,

Ocoboe MecTo 3aHHMAIOT CTAaTbH, NOCBALLEHHBIE BonpocaM dopMu-
POBaHHA CKJOHOBOTO CTOKAa 'H PYCJAOBBEIX TPOLECCOB, paccMaTpHBae-
MElX B crathax . T, Kaaununa, B, /1. Bbeikosa w B. M. [lasaosa u
JPYrHX aBTOPOB, KOTOpLIe Halucadbl Ha MaTepuanax JgabopaTopHbiX
H ITOJIEBLIX HCCJAeL0BaHHIL.

B nacrosiuiee BpeMs Kadegpa THAPONOTHH cyuwiH MocKoBcKoro
YHHBEpCHTeTa 3aKaHuYHBaeT IIOATOTOBKY K TI€4aTH TpeTbero cOOpHHKA
HayuYHBIX pafoT, nocBaUleHHBIX MeXIAyHApOMHOMY THAPOJOTHYECKOMY
necaTuaeTHio. B tperbem cOopHuke OYIyT H3N0XEeHbl HOBLIE METObI
pacyeTa OCHOBHBIX XapaKTepPHCTHK peuyHOro cToka mno o6o0LeHHBIM
KpHBLIM o0ecneyeHHOCTH M Hec/JefoBaHHe ocofeHHOCTeH BHYTPHTOAO-
BOT'O paclnpejle/ieHHsl CTOKa peK ropHoil crpaHel Ha npumepe Kapkasa.

ITpogpeccop B. JI. Boikos




PREFACE

Water resources and the quality of waters are one of the most
important problems of the present. Water resources on the globe are
relatively constant, but their distribution between the ocean and land
areas is variable in time.

At the present time there is no equilibrium between the income
and expenditure parts of the budget. The total flow of land waters
into the ocean is about one per cent higher " than is needed for the
ocean level stabilization. If the existing balance ratios are preser-
ved any further, the land territory might be supposed to diminish
and its water resources to decrease.

The modern studies have shown that the temporal cyclical va-
riations of river runofl, accompanied by synchronous and non-—
synchronous wateriness of some areas oi the earth, precondition the
origin of wet and dry periods in its individual parts.

Water resources now limit economic development in many re-
gions of the earth, and what with the population growth and the
necessary further deve]npment of industry and agriculture, the de-
mand for water will ‘ever rise.

The growth of towns and rapid development of industry in the
whole world involve the increase of concentrated masses of sewage
polluting both surface and ground waters, which diminishes yet
greater the resources of «clean» natural waters. This situation indu-
ces hydrologists of the world to study actively and comprehensively
the water resources, their quantity, rational utilization, features of
funoff regime and of the water quality for the purpose of conserva-
tion of their useful natural properties, as well as to improve methods
of estimation of hydrological characteristics necessary to solve va-
rious water-economic problems and to hydraulic engineering projec-
ting.

The programme ol the International Hydrological Decade out-
lines a number of various investigations and generalizations. The
Department of Land Hydrology of Moscow University published
in 195? collected scientific articles «Perennial wvariations of river
runoff and the stocchastic methods of its estimations».



The present collection «Problems of river runoff» are, {o some
exlent, a further development of the ideas contained in the previous
volume, which finds its expression in the articles by Kalinin, Davy-
dova, Yevstigneyev and Kostina, and Reznikovsky.

Besides, considerable attention in this volume is given to ru-
nofl regime and to elements of water balance, which is dealt with in
the articles by Bykov, Vazhnov, Golubev, Yevseyeva, Skornyakov,
Fedorova, and others.

Special place is occupied by articles devoted to the formation
of watershed runoil and river bed evolution, discussed in the artic-
les by Kalinin, Bykov and Pavlov, and other authors. These are writ-
ten according to the materials of laboratory and field studies.

At present, the Department of Land Hydrology is completing
the preparation for publication of the third volume of collected scien-
tilic esseys devoted to the International Hydrological Decade, where
new methods will be described of calculation of the main characte-
ristics of river runoil by generalized frequency curves, as well asa
study of Teatures of annual distribution of river runoii of a highland,

exemplified in the Caucasus.




. MHOTONETHHE KOJEBAHHS CTOKA W BEPOSITHOCTHBLIE
METOJbI Er0 PACYETA

I. M. KAJIHHHWH, A. H. JIABbIJIOBA

LLUKJIHYECKHE KOJIEBAHUS CTOKA PEK CEBEPHOTO
NONYIWAPHSA

BuifiBaenue 3akoHOMepHOCTeH MHOrONIETHHX KoaebaHHil CTOKa
npeacrabager coboll oany H3 HaHOOJdee aKTyaabHBIX 3ajad THAPOJO-
riui. Ha 37oil ocHoBe momeTr ObITh HalllleHo HauboJee palUHOHAJLHOE
peleHHe BOMPOca O TIPOTHO3aX M pacuerax peyHoro croka. B yactHo-
CTH, JOBOJIBHO CYHIGCTBEHHBIM MpPeJCcTaBAfeTCa BhIACHEHHe TOro, B Ka-
Kol Mepe KoneDaHHs cTOKa MOABEPralTcd 3aKOHOMEPHBIM LMKJIHYE-
CKHM H3MEHEeHHSM.

HerounukoMm undopMauny A0 3THX HCCIEAOBAHHN CaOyXuan dak-
THYCCKHE MAaTepHaJbl Mo CPeAHHM TOLOBLIM PACcX0AaM BOALI 72 peuHbIX
GaccefiHOB ceBepHoro noayimapus. MmewliHecs BpeMeHHBIe pPsiibl C
nepHoiom Habmomenuit ot 40 no 150 neT No3BOAAIOT BHIABHTH TOJbLKO
CPaBHHTEJIBHO KOPOTKHE IIHKHL.

Jlonyckas, 4To MNpollecc CTOKA MOMHO paccMaTpHBAThL, KaK cra-
IIHOHAPHBIA (B CTATHCTHYECKOM CMBICAE) AJA BHIABACHHA UHKJIOB pas-
JHYHOH NPOAOJIKHTEABHOCTH lledecoofpasHo HCNoAb30BATL KOppeas-
LLHOHHBIE H ClleKTpaJbible (PYHKIUHH.

CpennHe rojioBele BeJHUYHHBI CTOKA MO OTAeabHbLIM OaccefinaM pac-
CMATPHBAIOTCH KaK pAA AHCKPETHLIX NOCAeLOBATENbHOCTEH pasJHUHOH
IAUHBL, Jlaa xamxaoi H3 nocjaeaopaTe/ibHOCTEH BLIYHCASKOTCS aBTOKOP-
peasnuonnbie dynkunn R =f({),
rae Ry — kosduuUHeHT aBTOKOPPEISALHY;

[ — CIBHI' BO BpeMCHH.
KoshduupenTsl aBTOKOppeasuuu onpefeasiores (Bentuens, 1962)
1
no gopmyae -
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rle X — cpeiHuil MHOTOJIETHHH pacxoi BOJbI;

X;— pacxojl BOAH 32 JaHHHIH TOJ;

t—0,1,2... M.

TounocTb BHIYHC/ACHHA aBTOKOPpensiHOHEONH (PYHKIMH 3aBHCHT B
ocHOBHOM OT AJHHEL paga N u MaxkcumaapHoro casira Mmax.

s cTOKOBHIX pAfoB JaHTeasHocThio ot 50 no 100 ner koppens-
UHONHAA (YHKUHA NpH MakcHMaabHoMm casure B 30—40 ger momer
ObITL BolukcaeHa ¢ 6oaswoi omHokoi (Conogoenukos, 1960).,

B nacrosimieii pabore mo pagam, umeoumum ot 40 no 70 unenos,
KoppeasilHoHHbIe (PYHKUHH aHaJu3HpoBaauch B npefenax 10—15-ner-
nvero caBura; pns 6ojee NPONAOIKHTENBLHBIX pPHIOB HaOJIOAeHHH OT
100 mo 150 ner — no 20—30-nernero caBura.

[lpoBeaeHHElIll aHanH3 aBTOKOPpPESIHOHHBIX (VHKUHA Hecaenye-
MEIX OacceiiHOB, MoAyUeHHBIX Ha MawmuHe <«CeTyHb», NMoxKasaJ, 4uTo
HMeeTcda NpodoJuKHTe/bHas, 6osaee yem B 1—2—3 rona, BHYTpeHHAA
cBA3b yaeHoB pafa. [To mHenuio paga astopoB (Aumpesnos, 1957,
Buabsame, 1963; dpyxunun, KonoBanenko, KykymxnHa, XaMbaHoBa,
1965; IInutHukoB, 1961), 3T1a cBA3L MEXKAY SJEMEHTAMH CTOKA B Ka-
KOH-TO cTeneHH OOYCJAOBJHBAaeTcsi LUHKJAHYHOCTBIO mpouecca. Oanako
CYUIECTBVIOT NpeAnoJoKeHHs H 00 OTCYTCTBHH KakoH-1n0O nepuoiny-
HOCTH B KosiebanHax croka (Yevdjevich, 1964).

[TpumeHeHHe KOPPeNAUHOHHBIX (YHKUHHA ANA OUEHKH NepPHOAHY-
HOCTH ripouecca MoXKeT ObiThb JAOCTATOYHO 3(P(PEKTHBHEIM B TOM CJyuae,
Korga HMMelTca AJdHTeJbHble pagbl HaOJMMOAeHHMH M Korja BbidepXKH-
BdeTcsl KPHTEPHH TOYHOCTH NpH Belbope MakcHManbHoro casura. Omnu-
patbea Ha Ko3QdHUHEHTH aBTOKOppeaalluu Npu OoJblIOM CABHre, Kak
Ha OOBEKTHBHYI0 Mepy CBA3H, Bpsad Ju MmoxkHO. [lostomy HyxHO c
€o/bIIOH OCTOPOMKHOCTLIO OTHOCHTBCH K BhiBomam (Jpyxunun, Kowno-
Bajenko, Kykymkuna, XambaHosa, 1967; pyxuuun, Konopaneko,
XambsnoBa, 1967) o HanHuHu UHKIOB OOJBLIOH TPOAOJNMHTENbHOCTH,
KOTOpHIe MoJYyYeHB MO OTHOCHTEJNBHO KOPOTKHM NepHoaam Hab.wie-
HHE.

Hs paccmorpennbix rpadgukoB koneGaHHii aBTOKOppPeNALHOHHLIX
GYHKUHA NPH PA3NHYHBIX AJAHHAX CTOKOBBIX PAJLOB BHIHO, YTO aMILIH-
TyAbl KOsieOaHHii MO PA3AHYHBIM BapHaHTaM OTJHYAKTCS APYr OT ApY-
ra. C noMouibi0 KOppeaalHOHHBIX (YHKIUHI MOMKHO BhISIBHTb JIHIIb TEH-
OEHLHMI0 K NMepHOSHYHOCTH, a TNPOLOIKHTEJbHOCTh MEPHOLOB pa3.aHy-
HBIX 110 BOJHOCTH ONpPeIeJIHThb TPYAHO, TaK KakK paccMaTpHBaeMbli
npouecc XapakTepusyercs coueTaHHEM CJOMHBIX TapPMOHHUECKHX
COCTaBJISIIOLHX.

B ta6a. 1 npuselennl aHaueHus Ry , XapaxkTepuayOWHe CBA3b
Me¥Iy NnepBeIMH 15 yineHaMu Ka)KJoro crokoBoro psfa. B Goaburnu-
CTBE 3HaueHH# 3THX KOo3(hHUNEeHTOB oueHb HeBelHKH. Tonbko ana Gac-
CeiHOB C ecTecTBeHHLIM 3aperyJHpoBaHHeM cToKa (OTMeyeHHbIX B Tab-
Julle 3Be3louKoil) HabmwaawTtes xosdduuuents nopsaaka or 04 no
0,7. IIBe Hu¥HHe CTpOKH 3TOl TabJaHIbLl XapaKTepH3YIOT cpeldHHe B3Be-
LieHHble KO3(GHIHeHTH aBTOKOPpeJaflHH, NoaydeHHble aasa Bcex Oac-
CeiHOB Rep H 4214 3aperyHpoBaHHbIX GacceilHOB Fep.
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Kosbduumentsr koppeasiuud B O0AbWHHCTBE caydaeB ABIATCHA
nedoabmumu. QOnuako B CBA3H ¢ TEM, UTO OHH MOJYYEHBl MyTeEM OCpel-
HEHHSI NAHHBIX Mo GoJblioMy uncay OacceHHOB, K TOMY e pasiefeH:
HBIX HA [ABe I'PyNnbl, UMelliye, B obueM, OJM3KHH XapaKTep H3MeHe-
HHII BO BpeMeHH, MOXKHO CUHTATh, YTO OHH OTPAa)KalOT peasibHble NPH-

poJHbIe 3aKOHOMEPHOCTH B OTHOIIEHHH HX H3MEHEHHH BO BpeMEHH.
p M3 puc. | BuAHO, Kak KpH-

(35 Bbie KoJaebaHuli cpeaHHx Kosgd-
gob A GHUHEHTOB KOppensliid BCex
25k A 72 OacceiinoB (K¢ ) W 3aperyiu-

= poBaHHON rpynnsl pek (r ) —
Er; 15 GaccelinoB — uepes 6—8 ser
005 H3MEeHAKT MOJOKHTeblIOe 3Ha-
7 yeHHe Ko3(ppHUHeHTa Koppeas-
'5”5? IHH HAa OTpHLATEJLHOE H YTO
By (ha3bl yepeoBaHH MAKCHMYMOB
N N SO WO M MHHHMYMOB JJfl He3aperyJu-

1 H l
2 4 6 & W 12 /iad  popaumbix peK Kopoue, ueM A
Puc. 1. CymmapHbie aBTokoppeiauHonnuie 3dPETYJHPOBaHHBIX.
(yuxuun,  Kpusble koneGannii  cpeuux B chaomHbX reodusHUeCcKHX
kosthduuHenTop: Rep —no 72 Gaccefinaw, mporeccax s BLISIBJICHHS
i"cp — TOJIEEOQ IO g:g}:g;mmﬂnaﬂnum ﬁ-ﬂ.'l:' EKPMTH}[ ﬂEpHﬂﬂH'—[ECHHK co-
CTaABJAIOIIHX HCIIONb3YeTCH
CneKTpanbHas NJOTHOCTE, JTa XapaKTepPHCTHKA IoJyYaeTcst myTeM mpe-
obOpazoBaHuA Pypee KOPPEJALHOHHON (YHKUHH HCCAeAyeMOoro npouec-
ca (Bentuenn, 1962). CymnocTs npeoGpa3oBaHHii COCTOHT B TOM, 4TO
KOPPEeNAUHOHHYI0 (PYHKIHIO MOCJAe0BATENbHO NMEPeMHOXKAaloT Ha KOCH-
HYyCHl MepeMeHyol yacToTel. B moJjoce wactor onpeaeneHHON MWIHPHHBL
NnoJayuaoT CPEeAHION MJIOTHOCTL NUCTMEPCHH, KOTOpPAsi OTpPaKaeT CHeKT-
paabhylo MOMIHOCTL Hpouecca. [TnoTHOCTL pacnpegeseHHs AHCHEPCHH
Mo YacTOTAM HA3bIBAETCS CNEKTPadbLbHON MIOTHOCTBIO, OMHCLIBACTCA OHA
BblpajKeHHeM

S, (0) = % S R (1) - cos wtdr,
0

rae R (t) — xoppeasuHOHHAA (DYyHKIKA;
0 = % ~— YacToTa KoJeOaHuii:

T — nepuog kosebaHwuil,

IMockonbky npu anHanH3e MHOrOJeTHHX KoJeOaHHH CTOKa MBI
HMeeM Jelo ¢ eJHHCTBeHHOH OrpaHHyeHHol peafH3alHel, To onpeme.e-
HUE CNeKTPaNbHOH TMJIOTHOCTH Bejercs 1o (Gopmyse KOHRYHOH CYMMEI,
Kotopasa umeer sug (Boamxenkos, Mcromun, 1965)

M
= Ry , 1 S . 2
Sy=atf i1 E.(l - ) Recos (2nrg) |,

e k=0,1,2, ..., M;
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p==Fk- A Ao

Aw — HHTepBa,1 yacToT, Uepes KOTOPLIl cunTaerca Sy;
At — uHTEpBaj BpemeHH, 4Yepe3 KOTOPHIH pacnoJioMeHbl 3Haue-
HHST X

PacyeTsl cneKTpanbHoil NJOTHOCTH [POBOJAHMAHCL HA MauwnHe «Ce-
TYHb» 110 MPOrpaMMe, COCTABJEHHON B BbIUHCHHMTeaLHOM weHTpe Moc-
KOBCKOT0 YHHBEpPCHTETA.

Ipauyeckas sanuch cNeKTpaJbHOH (QYHKUHH cocTOMT M3 00Jb-
LIOT0 YHCJId BOJHOBEIX COCTABJAIOIIHX, KOTOpPble 3akjawuyalnT B cebe
pasnuunyio 3Hepruio cnexrpa. Ilociaennss aHaausupyercs IO MeTOLY
M, Taku (Munk et al., 1959).

DHEPrus CNeKTpa XapaKTepH3yeTcs He TOJLKO BHICOTOH Mogbema
NMHKAa, HO H COAEepKaHueM B HHTepBale 4acToT. PekomMeHayeTcs yUMTHI-
BATb BCMJIECKH (PYHKUHMH, KOTOpBle OTAe/eHbl APYr OT Apyra Ha yetnipe
YaCTOTHHIX eAHHHUB (4 Aw).

B Hacrosuem HCCAeLOBAHHH CrHEKTpaiabHaa QYHKUHA MCOOJb-
3yeTCs [/ BBIABJIEHHA NPOLOJIKHTENbHOCTH NEPHONOB FapMOHHUECKHX
COCTABJAIOUIHX, N03TOMY [apa/eJbHO OCH YacTOT Ha rpadukax crTpo-
HTCA W BpeMeHHas ock. IlpomomxurensHocTh nepuona I onpenensiercs

1
N0 COOTHOLIEHHIO T-——;. [Tonyuennule snaueHusa I MOXKHO OKpyr-

JISITh 00 LEJBIX YHCEe,

OaHHM H3 OCHOBHEIX HOCTOMHCTB, NPOBOAMMBIX 110 CHEKTPaJdbHBIM
(PYHKIUHAM pacueToB, fABAAETCA KOHKPETHOCTE H OTHOCHTEJbHas CTa-
OGHJIBHOCTL MOJYYEHHBIX Pe3yJiLTATOR.

Ha puc. 2 npuBefiensl rpauKy CNEeKTpaibHbIX (PYHKUHA CTOKOBOrO
pana peku Peiin. Kpusbie A, 56, B mocTpoeHbl COOTBETCTBEHHO 3a
150 ser (c 1808 mo 1957 r.), 75 aer (c 1808 mo 1882 r.) wu 75 ner
(c 1883 mo 1957 r.) npu 3anaHHoM B HHpoOpMAaLHH cABHre HA 2D uJje-
Hop psna. Kpueweie I' u J npeacrasasiior cnexktpaJibHble ¢(yHKIHH,
BEIYHC/AEHHbIe AJf 75-JeTHHX psfdoB ¢o cABUroM Ha 50 uneHoB.

[Ipencraeaser uutepec Tor (akr, YTO Ha BCeX KPHBHIX, He3aBH-
CHMO OT NPOAOJIMKHTEJLHOCTH HCXOMHOH HHboOpMallMH, YeTKO BhIIeNs-
J0TCSl OCHOBHBIE IHKJIbI H XOPOLIO MPOC/AEKHBACTCSI XapaKkTep HaJ0Xe-
HHS APYr HA Jpyra KOPOTKHX MepHoJHUHOCTei.

Ha pucyHke BHAHO, YTO B 3aBHCHMOCTH OT HCNOJAB3YeMON AJIHHEB
KOpPeasiUHOHHON (YHKUHH BLICOTA MHKOB CINEKTPa HECKOJbKO H3Me-
HAeTCH, HO COXPAaHAeT CBOE I0JIOM¥KEHHe Mo OCH YacToT H, CJAeJ0BaTe/b-
HO, 110 OCH BPEMEHH.

CnekrpafbHble NMJOTHOCTH PAacCYHTHIBAJTHCL TO JAHHBIM O CTOKe
72 GacceiinoB ceBepHoro noaywapusa. Peskue, HMeomue HaHGOIbUIYIO
BLICOTY BCmjeckd (YHKLUMHA, HAa BCceX NMOJAyuYeHHHIX rpadHkax aHaju-
3HPOBAJIHCL H B JAajbHefllleM HasblBanHch MakcuManbHbIMH. OaHaxo
HA HEKOTOPHIX rpacdHkKax CnexKTpanbHOR MJOTHOCTH BHIAENAIOTCH He-
CKOJIBKO BCIJIECKOB, KaK OB OAHOPOAHBIX MO BeJHYHHE, H3 KOTOPHIX
JOBOJTLHO CJAOKHO BHEIASTHTH MaKCcHMadsHBIH. Kpome rtoro, B chek-
TPaJbHBIX XAPAaKTePHCTHKAX MOTYT TMPHCYTCTBOBaTh MaKCHMa/bHBIE
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Tatauuwa 2

CratrcTHyeckas tabavua no CNexTpajbHBEIM (yHKUHSM

11POIBAMHTEIEHOCTL Bl TEACHHBX
. UHEAON (rogbl)
|:|J}:| HaapauHe pPexKn NMynkT Habawaenni
213(4|5]6, 71 8 9] 10] 11} 12
! I
1 [Taponua* | Ap#an -+ -
2 | Poua mocT LlBHTiepaand + |+ o
3 |Anza drysurec + B -
4 | Temaza Teaauurton - -+ o
5 | Peiin Baszean & o F e
6 | dyuai Opuwosa B |- -
7 | Jloren JlocHa -+ =) 1
& | Cupa deiikaiin + == P
9 | Otra Jlaam -+ (B -
10 | Fera-Dabe* Benepetopr - [as} -
11 | Janensrens Hopeayu 4 % —+
12 | Hugasnsc-3aus SCTEpPCYHA o g -4
13 | Onrepman-DaLs Qopemu e =+ 1
14 | Kemu-Hoxu TaiipaaKockH -+ B 1
15 | Kromu-Hoku* Kankuneu -4 B A
16 | Byokca* HmaTtpa - B
17 | Hemau Cmanunkafi -+ %J L
18 | 3an. Hdeuua Hayraga -+ L
19 | Hesa* ITeTpokpenocts -+ %p -+
20 | Meseus Manonscoropekas -
21 | INeuopa Yere-Lnaema + + -+
22 | Ces. [pHua Yerte-Tnuera -+ B !
23 | Ouenp Kiues —+ o -
24 | Boara* K yhiGblies -+ Ty —+
25 | Hon Kaunay - -t an
26 | Ot HosockGHper + = 43
27 | Ennceit K pacHospck -+ -+ o
28 | KoabiMa Cp. KoanMck + 1+ e
29 | Amyp Xafiaposck =+ + *E
30 | K y6anb Hertapescknil -+ 4 ] &
31 | Aurapa® [Nawky + I B
32 | Dnpba Heunn i1 -+
33 | Amy-Jlapba Kepkn = %
34 | Cuip-dapea* dapxanckana I'3C -
35 | Xyauxs Wascan @l |+
gﬁ (H:Huabx %ath{ﬂﬂ' o 0 0 - + o
7 | CHL3AH WHOY T
38 | Kpacuan Cen-Tai B [+ . &
39 | Mexonr*® Bentean -+ 1B -+
40 | Toue Heamoro — -
41 | Hurep* Kyaukopo + (T
42 | Hua* Accyan -+ -+ o
43 | Myppei Yafinepu P L
44 | Ce. Mepu Craanyorep -+ I -+
45 | Boy Band %{ -4 4-
46 | Cen, CackaueBaH SAMOHTOH - jas)
47 | Tennecc Yarranora + |+ o]
48 | MuccHeHMH Cent-JTyne - qa



IT podoascenue maba, 2

MpoAoAKHTENLHOCTE BH SN CHHBIX
IHKJA0B (rojb)
jﬁ, Hazaauue pexu TTvHKT HalmoneHu
213)4|5|6|7) 8| 9 |10]11]12
49 | Ce. Jlaspentus® OraenGepr - ax .2
90 | I'yasox Mekanuksian % 4 |-F
51 | AnaGama K aeiiopu | |+ |
52 | Puo-I'pange® MaTamopoc —- - EB
53 | Oraiio Metponoane . B L
54 | Kenopaao Byma kL5 4 b
ab | Pen-Pueep AdekcaHjpHa - i+
56 | Muccypu® Xepmaun N g s
57 | Aprausac JInta-Pok - |+ &
58 | CaxpamenTo PenGaapd TH AR fan)
59 | Amepuran-PHBep P3p-Oke - o +
60 | Derep Oposyin - 85 -
61 | KOHHEKTHKYT MouTarye 4 |+ B
62 | [MenoGekoT Yaer-IubHasa |- B -
63 | KonneGex Te Popkce £+ s
64 | Cackynxanna I'apucGepr 4 |- an)
65 | [oTomak Mout-od-Poke +H B +
66 | Capanua Oracra LD L
67 | Meppuman® Jloypenc 52
68 D.-’I']P:,Eiﬂ}i[} .ﬂ,ukgupmu |- ' @ T -+ ®
69 | Ananavnkona Hatraxyuu ay 4 4
70 | Cynrapu XapOun +| T+ P
71 | ToGoa JlHnosckoe 1 e -
72 | Hapga Hapsa Wy Ty
- Cymma no 72 cayuasm o bl 814/ 6/ 96|36 |7 |3
Cymma no 205 cayuasm 40|28|25/28| 7|1811 | 7 (14 120 ]| 7
[Ip:me-muﬁe, OrMeyenbl 3HaKamu: * — PEKH C© 3APeryAHPORANNEIM CTOKOMS, =5‘—‘
MAKCHMAJbHLIE  BCHJIECKH  CHOEKTPajbHoH  (hyHKUMH; - BCIIECKH, CHeQViollde no

Be/IHUHH2 32 MaKCHMA IbLHBIMH.

BCMJIECKH, HO ¢ KOPOTKHMH HHTepBajsamMH Am Nno ocH 1acToT, WIH [0-
CTATOYHO pe3kHe (HO He MakKcHMaJbHbie BCMIECKH (GVHKUHH) ¢ GOJb-
HIHM HHTepBagom Aw.

Uto6bl 00BEKTHBHO OLEHHTL OCHOBHEIE FAPMOHHYECKHE COCTABJSAI0-
UHe mo Kamjaomy OacceilHy, BBIASJIAWTCA TPH HAHOOJABWMX (HAZ0BEM
X XapakTepHbiMu) noabema @dyHkuuu. IlpucyrterBue Ha rpatduHke
BCIJIECKOB Pa3/IHYHON BBIPAXEHHOCTH OTPAMALT CJA0MHYIO KAPTHHY He-
pefloBaHHs pas3jHYHbLIX N0 MolmHocTH uukaoB. Ha rpaduxax cnek-
TPajabHBIX (GYHKUHH A7 HeKOTOpLIX pANAOB H3-33 OTCYTCTBHA Tpex
XapakTepHbIX BCNJAECKOB BLIAGNAIOTCS TOAbLKO ABa. I[losromy obuiee
4HCca0 BLIOpanHbix XapaKTepHblX BemieckoB nev 72 faccefiHnaMm okasa-
Jock paBHbim 205. |

B taGu. 2 npuBoaaTcs BhisBaennsie noQuadukam sHauenus npo-
NOMMHTEAbHOCTH 1HKIO0B BOJOHOCTH Ha pAASMIATpHBaeMBIX pekax H

2 3ax. 570 17



CymMMapHo AJst Beex OacceliHOB umeno ¢AyyaeB PasHYHOH MPOLOJIHM-
TeJqbHoCcTH LHKA0B. Ha ofmem ¢one xapakTepHbIX LUHKJIOB CPaBHH-
TCJBHO ONpeleJeHHO NPOABAAeTcs TenAcHUHA K 2—3-neTtunM, 5—7 u
10—12-neTnumM HUHKIAM.

OTmeuenHas UMKJAHYHOCTE XOPOLIO MPOCMATPHBAETCS HA puHCc. 3,

rie rpagpuyeckd OTPazKeHa NOBTOPAEMOCTb LUHKJIOB Pas3/inyHol Npoo.I-
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Pue, 2. CnextpancHas (yHK- Puc. 3. TlosropsemocTh HUHKAG-
uH#  (NJOTHOCTB) TOAOBOTD BEBOJHOCTH  pasjHuHoit npomnJ-
croka pexd Pefin, [Tpu max- HHUTeAbHoCTH: [ — XapakTtepHoie
cumaasrom cdsuee Ha 25 wae- aHavenus (w3 205 caywaes);
noe pada: A—p 150 Jer 2 — MaKCHMaabHBe 3HaveHHsa (M2
(1808—1957 rr.}); b—B 7D 72 cnyuaes)

net (1808)—1882 rr.); B —

B 75 Jer (1883—1957 rr.).

[Tpu  markcumaassom cosuze

Ha 50 waewos pada: I'—B

70 qer (1808—1882rr.); d—
B 70 ner {1883—1957 rt.)

KHTEJbHOCTH: XapakTepHble W MakKcuMaablble 3Hadenusa. Ha Kpusoil
(1) nanboaburee yHCAD CJYy4aeB COOTBETCTBYET 2—3-JMeTHHM HHKJIAM,
sarteM Bblaeasiorcst d—7-jaertHde u 1l-aernwe wmknn. Ha xpusoii (2)
2-1eTHHe NIHKAB TNPOCJACKHBAIOTCA HE 4eTKo, a 5—7- u ll-nernne —
JAOCTATOYHO HarJsagHOo.

Bsuny toro, yto mexoanass MHGOPMAUMS NO CTOKY PAa3/IHYHLIX
GacceilHoB HMeeT BechbMa OrpaHHYEHHVIO NMPOAOJMKHTEIbHOCTh BO Bpe-
MEHH, HaM y[aJjoCh BBISIBHTb TOJIbKO KODOTKHE UHKJIB OT 2 0o 12 siei.
Jas BeiaBneHHa GoJee NPOAOKHTENBHON NEPHOLHYHOCTH HYMKHBI, KaK
YiKe YKasblBaJoch, AjdHTeabHble psabl. M3 Bcero konnuectBa nomeepr-
HYTBIX ClekTPajdbHOMY AHAJH3Y CTOKOBLIX PAMOB HMEETCS B HAJHUMK
TOJbKO 6 GaccelHoB co ~150-netnnmu u 8 OGaccefinoB co 100-neTHHMK

18



panamy HaOnwaenun, Mo sTHM MaTepHataM BLIICJAATCA TaKKe M0-
NOJHHTENBLHO UHKJBL NPOAOIAAKNTEALHOCTLIO B 20—28 JeT.

Takum oGpasom, nposefettble CTATHCTHYECKHE HCCIELOBAHHA HA
AOBOJILHO OOIWHPHOM (hakTHUECKOM MaTepHate 110 roJloBOMY CTOKY peK
Kak Obl NOATBEPKAAIOT npeanooKeHHe 0 HaJHUHH IHKJIHUECKHX KoJle-
Gaunuit croka. [Ipu cpaBHeHHH pe3yabTaTOB aHa/H3a KOPPeaAllHOHHBIX
H CHEKTpaJbHbIX (YHKUHII CTOKOBBIX PAJOB BBIAB/AIOTCH MO BCEH COBO-
KYNHOCTH Hecaeayemblx GacceliHOB UHMKAB OAHHAKOBOH NPOLOJIHKHTE b
HOCTH.

Hecmorpsa na Gonblioe uHea0 HecaAed0BaHHH UHK/JIHYHOCTH CTOKA
(Angpesnos, 1957; Buabsame, 1963; Kouykosa, 1955; Kpuuxunii, Men-
Keas, 1959; Yevdjevich, 1964), noka ewe Her oOILENPHHATHIX B3rAA00B
Ha MeXaHu3M MHOTOJETHHX KoJebaHHi CTOKA W MEeTOIbl €ro Hccaeno-
BaHHA.

CyllecTBeHHBIM fABAAETCA BBISICHEHHE BEPOSITHOCTH TOro, YTO MO-
CJAeJ0BATEebHOCTh TPYINHPOBOK NPOAOIMHTEALHOCTH UHKJI0B 00paso-
Bajach B M3yuaeMOHl COBOKYMHOCTH He caydaitno. Jlaa sToro MOMXKHO
HCCJIeOBaTh pacnpefe/ieHHe LMKAOB IO METOAY CEépHaJibHLIX HCMbITA-
Huit (flnko, 1961) u cpaBHMTL JdaHHble pacnpele]eHHs pasJHYHbIX
ILHKJ0B, NOJAYYeHHble Mo CHeKTPaJabHblM (QPYHKUHAM, ¢ pacnpeielenneM
CJAYUAHHLIX BEJHYHH,

MetonoM cepHaJbHBIX HCNBLITAHHMI AHAJH3HPYETCH BepOSITHOCTD
HacTYMJICHHA TOTO HJAH HHOro coOLITHS H3 BCeX BO3MOMHBIX pacmpene-
JCHHH: B JIAHHOM CJy4ae noABJAeHHe LHKJIOB TOH HJIH HHOH NpPOJOJIMHKH-
TeJbLHOCTH H3 BceX Bo3modHbIX 11 Bapwanrtos. Ha puc. 3, xapakrepu-
aylolleM pacnpeieyedHie LHKI0B PasaHYHON NPOAOKHTEILHOCTH, NTPO-
BOAHM CPEIHIO JHHHIO M0 KOJHYecTBY cJyuaeB M3 72 BeIGOPOK
(ropuszonTajdbHag NYHKTHPHAa JunusA) U w3 205 Beibopok (ropuaon-
TaabHasa cniownas auaua). [peanoaaraem, 4To HMEWINAACA NOCAEL0-
BATENLHOCTL B 11 WICHOB COAePKHT M; OAHHX 3JeMEeHTOB, TpPeBHl-
IIAWIHX CpelHee 3HAYEHHE, H Mg APYIHX 3JEMEHTOB (MeHblIe cpej-
Hero), 00pasylolMX Moc/ae10BaTe/IbHO TPYNNel WieHoB (cepwit) OQHOro
M Toro e Buaa. Yucao cepuii U nocaenoBaTeNbHOCTH 3J1eMEHTOB
OJHOTO BHAAa, OrpaHHYeHHLIX C OOEHX CTOPOH 3JEeMeHTaMH Jpyroro
BHIA, A4 CJAYyY4aHHOrO paja JOJMNKHO OTJIHYATBCH OT MaTeMaTHUeCcKoro
oxupanua £ (c niaocoMm HAIH MHHYCOM) Ha BeaudHHY He Gosee Tpex
aucnepcHii BelGopkn D,

MartemaTHyecKOe CHAAHHE H AHCHepCcHA BLIOOPKH ONpeneasiorcs
no dopmymam:

2nmym :
E=-—"Mt i,
My =— M

D? — 2mymy (2mymy — my — my)

1

(my = mg)® (my - mg — 1)

Ecau U orauuaerca or £ He Goaee wem Ha 3D, To 3THM HOKask-
BaeTcsl cAyuaiHbli xapaktep BolOopkH. HMHBIMH cll0BaMH, eclH BeJH-
yuHel U u E Gauakn, TO nonyuyeHHoe pacnpefeseHHe IMKJIOB cay4yaiHo.
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Heeaeays takum METOLOM  BeposiTHOCTL o0paszobalus  LHKIOB
PAzHUHON NPOLOLKHTEALIOCTH B 205 u 72 BuOOpKax, Mbl noJgydaem
caenyomwne snaucnna U w E (ra6a. 3).

T — B tom cayuae, Korja kpnpasi pacnpe-

JCACHHA NPOAOTAHTCILHOCTH HHKEJA0OB CO-

OcnosHLe NapameTpel cTaBieila 1a ocHoBanui GOJLILOro vHcaa
CEPHAE L. METWTANN] aauneix (205), umeem U=2, a E£=6,1,

o Bapwaiy wa | Bapiant s T. €. B COOTBCTCTBHH C TCOPHCH 3TOrQ Me-
HAcKCHl | 79 padopor | 205 pwbopor TOda NPHXOIHM K 3aKJIKOYCHHIO O HeCay-
YAHHOCTH - HANJACHHOH MNepUOLHYHOCTH.
Has sapuanta u3 72 BuBOPOK, 3ilavyenns

U 5 2

E 5,36 6,1 U=5; E=5,36, urto xapakTepuayer 3To
A 1,2 1.4 pacnpefenenne kKak 0.aM3Koe cayyaiHo-
34 3,6 4,2 my. [lojacuer BeposiTHOCTH B pacnpene-

JeHHH B3aHMOHE3aBHCHMBIX _ 3HAYeHHH
My u My npuodpetaer HOALIWIYIO AOCTOBEPHOCTE MPH YCJIA0BHH B0JLIIOTO
KOJMHYECTBA VYACTBYIOIHX 4eHoB. EcaH HCXOAHTE M3 MO3HIMH, YTO YeM
Ooublue cayuaes, TeM 0O0Jbllle AOCTOBEPHOCTb, TO MOMHO CYHTATb, UTO
pacnpejiejenne UHK/JI0B BOAHOCTH no faccellHaM He cay4daiiHo,

PHMEHMM BTOpOIl NpHEM OUEHKH [AOCTOBEPHOCTH BbiSiBJEHHBIX
IIHKJOB, 3akJaoualouimiics B caeayioutem. Jdonyetum, uto noJgydenHbie
HaAMH LHK/AL ABJAIOTCA CJAYYAHHLIMH, IPHYEM BEPOATHOCTH 0OHAapyHe-
HHSi paccMaTtpuBaeMblx UHKJI0B B 2, 3, 4... 12 ner paBHOBO3MOMHA.
Torpa us umeroumxes y Hac n BuiGOpoK, wiau. 72 panos (onbiToB), co-
raacHo OHHOMHANLHOMY 3aKOHY, MOJYUYHM Pa3JHYHOE KOJHYECTBO CJIY-
yaes, B KOTOPbIX MOABHJINCH UHKALI (2,3,4... 12) & pas, 1. e. 0,1,2...n,
C BEpPOSITHOCTLIO

P(k) = [;—1) Ok (1 — B)n—*,

l
[Tapametp storo pacnpejenexusi 0 paped T 0,091.
AHAJOrHYHO MOCTYMHM M JJAs cJydYas, Korja B HawMx 72 psajgax
205

(onpiTax) mmeeM cymmapHo 205 Bensleckos., 3jech 0 = e 0,26. U3
aHajii3a 3HaueHMH SMIUPHUECKHX M TeopeTHUYecKHX KpubhiX obecrieven-
HOCTH BHIHO, 4YTO YHCJIO CJydaeB MOSIBJAEHWUS LHMKJIOB (3T0O OTHOCHTCH B
nepeyio oduepeab kK 95; 7; ll-zertHell npojosuTessHOCTH) OGosblle, yem
9TO cJeJoBano Obl W3 THIOOTE3L O PABHOBEPOSATHOM MHX MOSBJEHMH.

EctectBenHo, B CBA3H ¢ 3THM, YTO UHCJIO CAYudeB ¢ MAaJbIM KOJH-
UeCTBOM MOSIBJAEHHS LHKJIOB MeHblIe, ueM 3TO c¢jaefoBano Obl H3 fony-
LHIeHHS O CAYUAHHOM MW PABHOBePOATHOM NOABJCHHH 1IHKJOB,

Takum ofpasom, npapaonogobHo npeanojoxeHue, uto B Kojaeda-
HHAX PeUHOro CTOKa NPOABIAKTCH HeKOTOPbIC 3JeMCHTHl LHKJIHYHOCTH
C }'DDMHHEELI:IEQCH paHee NpoaOAENHTETIbHOCTLIO,

Hurtepeco Obisio OBl BLIIBHTL 30HLI, B KOTOPBIX npeofaananot
PeKH ¢ Pa3IHYHOH NPOJOHKHUTENBHOCTBIO UHKI0B. C 3TOI Leablo Ha

20



KapTe CEBEPHOTO NMOJYWIAPHS Y HEHTPOB THAMECTH PacCMOTPEHHbIX 72
OacceliHop OBIIM HAANMCAHLI NOJIYUEHHBIE 3HAYCHHST MMPOROJIMKKHTEb-
HOCTH UMKJIOB, Anasus nokazat, uTo Kakoi-au0o JoKaausalHuu npo-
NOAHTEALHOCTH IHKJIOB 1O TEPPHTOPHH CEBEpPHOro noayiuapHa He
HabawgaeTco,

[lpumeHenublii annapat MCCJACA0BAHKHH He NO3BOJSIET BBISICHHTD
AMINIHTYIBI 3THX UHKI0B M HX (a3, Ho ects ocHoBaHMA noJaaraTts, UTo

das3pl AOJMKHBL JOKAJIH30BATHLCH M0 TEPPHTOPHH CEBEPHOro MmoJy-
wapus., Tak, DpH HCLaeloBaHHH CHHXPOHHOCTH W ACHHXPOHHOCTH
koaeGannil peudoro croka pek cepepuoro mnoaywapus (/lasoigosa,
Kaauuun, Comop, 1964; Kaauwnun, 1967) BuiaBuaoch, 4T0 CTOK pex
Esponu ¥ uvactiuno CIIA uMmeeT npoTHBOMOJOMKHBIN Xapakrtep KoJje-
Ganuil cToKy pek Asun u AdpHKH, UTO HAXOAHT cBoe o0LACHEHHE B
3aKOHOMEPHOCTAX H3MEHeHHs Xapakrepa aTtMocQepHoil IHPKYIAUHH.
CaenoBaTteJbHO, BEPOATHBEIM FABIACTCA H NPEANOJOMEHHE O TOM, 4TO
(hasul paccMOTPeHHBIX UMKJIOB AOAKHB ObITh B 3THX pafioHax cme-
LleHbl APYT K APYrY NPHMEPHO Ha NOJOBHHY NepHoRa, JTo HAWLIO 1101-
TBepKAeHHe B pabore ([laBoinosa, Kaauuun, 1967).

Haubosiee BeposaTHHM fABJAAETCA CcyllecTBopanue 2—3, 5—7,
10—12, 25—28-netnux uMkiaoB. UTo e KacaeTcs HX aMIIHTYAb M
(hasel, TO 3T0 TpedyeT AaJbHEHIIHX HCCIeLoBaHHH.
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A. U, JABBIJIOBA

OCOBEHHOCTH KOJIEBAHHH CTOKA PEK
PA3JIHYHBIX PAHOHOB CEBEPHOTIO MOJIYIIAPHA

Ha orpomHOi TeppHTOPHH CeBepPHOro MOJYIIAPHA YCJA0BHA Hop-
\MHPOBAHKS CTOKA BecbMa pasinunbl. MroroobpasHoe BJAHsIHHE HA IPO-
ecc CTOKA OKasbiBaer caMa noBepxHocTh Matepuxkos, OxHako obuiHe
4epThl B peiHMe, CBOHCTBEHHBIE PasHLIM pekaM, NO3BOJAIT BLIIEAHTD
OTJAe/bHBIe TPYNNLI PeK Mo KAaKoMy-JH00 0JAHOMY HJIH HeCKOJbKHM (H-
3UKO-TeorpaHueckuM npH3HaxkaMm (KJIHMATHYECKHM YCJOBHSIM, HCTOY-
HHKaM MHTAHHA, BHYTPHTOLOBOMY pacnpefle/]eHHI0 CTOKa, peabedy
u ap.).

Penved apaserca daktopom, onpeiesionHM B 3HAYHTETbHOH Me-
pe xapakrtep H pexuM pek. OH BAHAGT HA BeJHUYMHY H pacnpejeieHHe
OCaJIKOB H TeMNepaTyp BO3[AyXa, Ha YCJAOBHUS CTEKAHHA BOALI 110 PyCay
n no noBepxHoctH BopocGopa. CyllecTBeHHO BJHAA HA [JBHAEHHE
BO3AYLWHBIX Macc, BoJOpa3jiensl pasieasiorT o0JacTH cTeKaHHs 0CaLKOB
u 000cobMAT OTAGAbLHBIE THAPOJOTHYECKHe PpafioHbl, N0 KOTOPHIM
HeeJelyeTcss pacnpeie/icHue CTOKa BO BPeMeHH.

I rugposornueckuii pailon oOLeAHHseT NOJYropHele pekd EBponk
H CKaHAMHAaBHH, BnajawiiHe B ATJaHTHYECKHI OKeaH M ceBepHble
vMopa (Anossos, 1963).

Il pafion BKIIOHaeT pekH Gacceitnos Uepnoro u Kacnuiickoro
MOpeH.

11 paiion oxBaTteiBaer kpynHeiimue pexd CuOGupH, Bnajaiouiue B
CesepHutit  JlepoButelii oxean. IV — oGbenuHser pexkd GeccTouHOl
cpeineasnarckoit o6sacta, B V sxoasar pekn Bocrounoi u 10ro-Boc-
TouHoH AsumM, Bnapawmue B THXHI oKeaH (no pexkam Oacceiina Hu-
AHHCKOro OKeaHa fAaHHbplx Her). B Cepepnoii AMepHke pasauuaior
rulpoJloruyeckie paHoHbl — BocTouHblil  (VI), Brauawmuit peku
Arnantnueckoro Oaccefina, u sanamumii (VII), peku Koroporo sna-
Aat B Tuxuii oxeat.

KoanuecTBeHHbIE MOKasaTeqH A5 aHAJH3a pacnpelefeHHs CTOKa
Ha TCPPHTOPHH BblfleleHHEIX PAliOHOB NOJYYeHBl NYTEM CYMMHpOBaHHSA
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Ta6auua 1

CymMmapHble cpeflHHE FOJOBHE PacxoAs BOAB MO BHJENEHHBM THAPOJOrHYECKHM
paiionam (Q Mm%/ cex)

Pafonnl

To
i I 1 1 v v VI VIl

1916 19634 18760 7330 19513 45780 18914 9201
1917 18703 18006 6116 12410 48632 20082 5288
1918 19602 14074 5812 14252 52541 15833 T462
1919 17559 17559 8211 19453 43552 17501 6354
1920 17330 14785 6646 14702 52611 18904 6147
1921 16115 9876 7391 14519 50096 16351 8980
1922 18714 16142 7636 17899 45852 18048 7192
1923 21493 16929 6775 19369 50425 15377 6767
1924 22651 15985 6944 14243 49751 17720 5021
1925 18748 14039 7809 9539 39666 15392 7385
1926 18962 22079 6960 17575 51659 16899 4745
1927 20856 18368 6510 12956 44063 21651 8021
1928 21383 17245 7628 13136 41379 19047 8527
1929 21382 16868 6690 16751 46955 20331 5237
1830 20127 13761 7922 8840 49493 15152 5068
1931 19544 16480 7253 13350 55010 12564 4255
1932 20284 17283 7781 12040 56760 15775 6831
1933 17558 9183 7009 12100 45321 16492 6764
1934 17289 13369 7014 12656 49287 12271 6853
1935 20533 13515 ¢ 7402 12633 56694 11233 2897
1936 19355 13905 8760 14612 0927 15862 5785
1937 15874 14803 8542 14659 65651 16488 4655
1938 15577 12965 9465 17009 o7613 15963 1307
1939 18854 12868 7477 16696 48719 15381 5265
1940 14942 15926 7019 18061 46017 13010 5657
1941 17042 19094 9067 19969 44843 13499 - 0416

1942 15736 17694 7841 18707 46199 17594 6980
1943 18375 12918 6364 18486 49565 18668 7791
1944 | 18732 15962 6795 14664 47605 17318 4517

1945 18194 13930 5726 13697 - 49605 17715 5562
1946 17062 14739 7807 20344 50114 17320 7030
1947 - | 16157 16472 7426 15527 56875 18188 6695
1948 17141 16706 7628 15810 59366 15709 8105
1949 18138 12677 7605 16166 57205 16541 6408
1950 18298 12815 7356 15733 51007 15711 7556
Cpenn. 18512 15365 7363 15373 49910 16586 6564

CpeiHero -rofoBOrg pacxoja BOAL Mo BXOOALUHM B JAaHHBIA paiioH
pexKam. _
CyMMapHBIi CTOK paccMaTpHBaeMbIX PeK XapaKTepHayeT Koseba-
HHA BOLOHOCHOCTH TOJLKO Ha 4YacTH TeppuTOopHH. [losToMy 3Th Benau-
YHHBEl ClellyeT BOCNPHHMMATL He Kak abcoqioTHBEE 3HAYeHHd, a Kak
HHJEKChI, XapakTepHsywlllHe KonebaHna cTroka Ha obocobneHHBIX Tep-
DHTGEHHE. CyMMapHblii CTOK M0 pafionaMm npejacrasied B Tabna. 1.
apaxkrep kKoseOaHHii rOflOBOTO CTOKA MO paHOHAM HAJMIOCTPHPYET
pHc. 1. KpuBEE TOCTPOEHH MO CKONL3SIMIHM NATHAETHHM 3HAUYEHHAM
cymMmapHoro croka. McnogapaopanHe npHeMa CKOJAb3SIEro OCpefHEHHS
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neqecoo6pasHo notomy, yro: CraaKHBaeTcsi BaHAnue ¢dakropos, mpo-
ABJASIOIIHXCA 38\ OTHAeJbHble KOPOTKHE OTPE3KH BPEMEHH; YMeHbLIaeTcsT

BJAHAHHE CAYUAHHBIX KoseOaHHil CTOKA,
Kak BHAHO W3 pHC. 1, uaMeHeHHS CTOKAa Ha 000COONEeHHBIX TepPH-

TOPHAX HEFEHTEPIHEE'EDTCR B OINHHX Cay4yanaxX XOopouo EHPE}KEHH[J}-*I
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Puc. 1. Konebauna cyMMapHmx cpenuux  Puc. 2. Huterpaneneie Kpusble CyMMap-

FrOOOBLIX PACXOMOB BOAK MO CHAPOJOTHYE-  HOMO CTOKA NO THAPOJOTHMeCKHM paHOHaM.

CKHM pafionaM. PUMcKHMHE undpamu-noka- PHMCKHMH UHQpaMH NOKAa3aHul THAPOJO-
3aHH THAPOJOrHYecKHe pafioHbl raveckie pailoHH

ACHHXPOHHOCTBIO, 2 B JIPYTHX — CHHXPOHHOCTBIO B pacHpejeseHHH.
MepHOAOB NOBLINIEHHON H MOHHIKEHHOH BOJHOCTH.

JInsi OUEHKH MHOTOJIETHHX KoseGaHHil CTOKAa HIHPOKO NpHMEHs -
I0TCSl PasHOCTHble MHYerpanbHble KPHBBIE, M0 KOTOPHIM MONKHO UeTKO
NpocaefdTh CMeHy MaJoBOAHBIX (K <1) u mMuorosoaneix (K>1) rp%nﬂ

JeT #' HX uepefnosaHHe. Ilo HHAeKcam cyMMapHOTO CTOKa _ O
c

- i
BLIYMCJAETCA HapacTalomas cymMma Ek;u 1.  Ha puc. 2 npuseaens
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HHTErpaJbHble KpPHBHIE, IOCTPOEHHLIE 110 CYMMapHOMY CTOKY Fpynm pek
3a nepuon ¢ 1916 no 1950 r,

Kak BugHo H3 pHC. 2, B KoidebaHHfIX CTOKA peK, BnajalollHX B
Gacceiin ceBepHbix Moped Esponwt (1 pafion), BHsABIAKTCA ABa pas-
JHYHEIX N0 BOJHOCTH NepHoma: mo 1932 r. B OCHOBHOM MHOroBOALE
(¢ HeGoablIMM CHHXKeHHeM BogHoctH B 1919—1921 rr.), a ¢ 1933—
MaJoBOJbE. 3a 3TO Ke BpeMs Ha pexax, CTeKalollHX ¢ Bojaopasjena
B Gacceitn Uepnoro u Kacnuiickoro mopeit (II paiion), Tpu Henpomo-
JKHTeNbHbIX MHOTOBOJHHIX TepHoja 4Yepeaylotcs ¢ Tpems eule Gojee
KOPOTKHMH MaJIOBOAHBIMH mepuofamu. Ha wuuterpanvHoii xpupoi 111
THIPOJOTHYEeCKOro paitona 6ojee OTYETJAHUBO BLIAEJAAIOTCH JBa pasiHy-
HBIX 110 BogHOCTH nepuopa: mpo 1934 r.— manoBoxwe, a c 1935 no
1942 r. — muoroeoabe, Ha pekax Cpemueit Asuu (IV paiion) MHoro-
BOOHasA rpynnupoBka B 8 jer cmenuaacs ¢ 1924 r. — mManoBoaHo#, a c
1933 no 1946 r. cHoBa nabGaiopaercs MHOroBojdbe. AHANH3 HHTErpaJb-
HO#l KpHBOH cymMMapHoro croka pek Bocrounoit u IOxuoit Asuu noka-
3blBAeT, YTO NepHOI NMOHHMKEHHON BoaHOCTH npopoaxascs go 1930 r.,
3aTeM OH CMeHHJCSA I'PYNNHPOBKOA B 8 Jer NOBLIUEHHOTO CTOKA H
CHOBa — YepefloBAHHE HENMPOMOJKHTENBHEIX NMEepHON0B NOHHXMKEHHOH H
NoBLIUEHHOH BoaHocTH. Ha pekax BocTouHelx obOgacreii CeBepHO#H
Awmepuxkn (VI pafion) mHoroBoAHu#i nepxof Habuatomaercs ¢ 1916 no
1930 r., Tak e kKak W Ha epponefickux pekax (I u Il pajionnt), satem
OIHHHAJUATHIETHHH MEepHOA NOHHXKEHHOH BOJHOCTH H CHOBa rpynna
JIET MOBLILIEHHOH BOJAHOCTH. 3a paccMaTpHBaeMblH OTpPEe30K BPEMEeHH
Ha pekax VII rupponoruyeckoro pafioHa MOMHO BBIZEJHTL ABa- MEPHO-
Aa: go 1928 r. — noBeimeHHoH BoAHOCTH H ¢ 1929 no 1945 r. — nepHoa
INOHHXKEHHOH BOAHOCTH. .

[IpoBeneHHBIli aHAMH3 NOATBEpKIAET, 4T0 pasHoobpasue YCJAOBHHA
GopMHPOBAHHA CTOKA HA pa3JHYHLEIX 000COOJEHHEIX TEPPHTOPHAX 3eM-
HOro mapa mnposiBAfeTCs He OJAMHAKOBO, MPHBOAA B OJHHX CAyYafaXx K
VBeJIHUEHHI0, B APYTHX — K YMeHblIeHHIO cToka. [IpHueM MajoBOAHEIE
NepHOALl YepeAyIoTCA ¢ MHOMOBOAHLIMH, T. €. HMEET MeCTO HHKAHYHOCTD
KoJaeOaHHi cToKa. ; '

Crenedb ACHHXDPOHHOCTH H CHHXDOHHOCTH KoseGaHHWil TroloBOro
CTOKA Ha PA3JHYHBIX TEPPHTOPHAX MONKET XapaKTepH30BaThLCA Koad-
-«pHUMEeHTAMH KoppensauuH. Takde xo3dgHUHeHTH NMOACYHTAHBI MO OT-
HOLIIEHHIO K CYMMapHOMY CTOKY CKOJIL3SIIIUX NATHAETHH H NPHBEIeHbI
B Tabanue 2. :

Beanuunsl u 3Haku Kos(puunenToB Koppensuud mexay I, II u

VI rugponorHyecKMMH pafioHaMH NOKAa3blBAalOT, YTO MHOTOJIETHHE KO-
JebaHHua CTOKa peKk Ha 3THX TePPHTOPHSAX HMEIOT CHHXPOHHBIH Xapak-
Tep, YTO NOATBEpKAaerTcs M aHaJAM30M HHTErpajJbHBIX KPHBHIX B
YepefdoBaHHH TPYNNHPOBOK JeT IIOBBIIIE€HHOH H TOHHXKEeHHOH BOJI-
HOCTH. .
Crox pek III, IV u V ruaponoruueckux paioHOB CHHXPOHH3H-
pyerca Memxnay coboil, H TPoABAAETCS ACHHXPOHHOCTH B KonebaHuaX
BOAHOCTH MO OTHOWEHHIO K cymMMapHomy cTtoky pek I, II u VI rugpo-
JIOTHYECKHX paioHOB.
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Tabnuua 2

KospdHuHEHTH KoppeaAallHH CYMMAPHOr0 CTOKa pPeK BHAEJEHHBX
THAPOAOrHYECKHX PadoHOB

[HApoNOrH- I'ogpoaorayeckde pafions I'pynnu pex
HECHHE ; =
paioHs I 11 111 v v V1 VII | neppasi |eTepas

| — 0,46 {—0,43 | —0,72 |—0,39 0,37 | —0,08 0,72 |—0,42
11 0,46 — —0,41 0,09 | —0,76 0,68 | —0,007 0,77 |—0,79
111 —0,43| —0,41 — 0,08 0,37 {—0,73 | —0,80 |—-0,73 | 0,51
IV —0,72( 0,09 0,08 — —0,08 0,17 0,16 | —0,19 |—0,05
v |—0,39 —0,76 0,37 | —0,08 — —0,52 0,07 | =0, 0,86
vl {]IET ﬂrﬁﬂ _ﬂ;?g nll? _H'I'E'E T Dl'q'? []1-31. _ﬂ:EE
vil  |—0,08| —0,007| —0,50 0,16 0,07 0,47 — 0,35 |—0,04

Takum obpaszowm, Beigensiores ase rpynnel pex. OfHa U3 HHX oXBa-
ThiBaer pekH EBponeiickoro matepuka a0 ¥Ypaabckux rop u CeBepHyio
Awmepuky (I, II, VI runponoruueckre paiionbl); Apyras rpynna — peks
Cubupu, Cpenneii, Bocrounoit u Oro-Bocrounoit Asun (III, IV, V
THAPOJIOTHYECKHE paioHbl). Buijesenne ABYX rpynnupoBOK peK Ha Tep-
PHTOPHH CEBEPHOr0 TNOJAYIIAPHA TMNOATBepXJAaerTcd pacnpenejeHHeM
HA3€MHBIX M0Jielf HaBJeHHA NPH 3anafgHOM THIE LHPKYJIALHH H PAJOM
APYrHX COMOCTAaBJEeHHH, KOTOphie MpoBoAWAHChL paHbiie (J/laBeijoBa H
np., 1964; Kanunuun, 1967). |

KoneGanus croka pek M HX acHHXPOHHOCTL OBYCJOBJIHBAIOTCA
BAHAHHEM KoMmyiekca crokoobpasywomux dakropos. K ux ukcny orHo-
CHTC UHKJIHYHOCTh METEOPOJOrHYecKHX 31eMeHToB (aTvocdepHoH 1up-
KYJAALKHH, TaBaeHHs, ocalkoB H Ap.). Hekoropule npuMepsl, noareepx-
JAalollHe CBA3b KoJeOaHHi cTOKa M aTMocdepHbIX NpoLeccoB, paccMaT-
pHBanucey B npeawniayuux paborax ([laseimoBa m ap., 1964; Kaauuun,
1967). B maabuefimem BbisiBieHHIO (H3HUECKHX NPHYHH JIOKAJH3AIMHH
N0 TEPPHTOPHH aCHHXPOHHBIX KoseOaHHH CTOKA AOJIKHO OBITH YIEJeHO
ocoboe BHHMAHHE, '

Has Toro 4To6el OTPA3HTL KOJHUECTBEHHYIO CTOPOHY IHKJIHYHOCTH-
KosebaHHii rOA0BOro cToka Ha 060coG/IeHHBIX TepPUTOpHAX, pactMar-
puBaeTcs NposiBJeHHe PEryasfpHbIX IHKJIAYECKHX COCTABJASIOIIHX C I10-
MOWIbI0 cnekTpanabHOi ¢ynkiuu, ChoekTp mnokaseiBaer, Kakoro poja
KDJ‘IEﬁﬂ?HH npeobiagaT B jgaHHoM npouecce. Hcenoab3ya  u3-
BEeCTHBIH MaTeMaTHYeCKHH annapar onpejefeHHsi  CHeKTPaJbHOM
NJOTHOCTH N0 mpeobpasoBaHHOll @ypbe KoppeasiuHOHHOH QYHKIHH

S, (o) -:%S.R{t} Cos WTdT (Benruean, 1962), noayuaem onu-
a

CaHHe NepHOAMYECKHX cOcTaBJfAlOIHX no uactoram. Ha ocHoBe pac-
4eToB !, BHINO/HEHHbIX Ha MawinHe «CeTyHb», BBISIBJIEHA NPOLONKHU-
TEJAbHOCTb OCHOBHBIX UHKJIHYECKHX COCTAB/IAIOIIHX CTOKOBLIX PSAJOB KaK-

! [IporpaMma pacyeToB COCTaB/eHa B BbIYHCAHTeAbHOM wentpe MIY.
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OTAeNbHbIX ,0aCCEHHOB, TaK M CyMMapHOTo CTOKA MO THAPOJOTHYECKHM
paiioHaM. Onpefeasiuch TOJAbKO KOPOTKHE IMKJBI, MPOLOJIMKHTEb-
HOCTbIO no 12 neT, Tak Kak ucnoJib3yeMmbie Psifibl HMEIOT HeGOoJbLIYIo
MPOAOJIHHTENBHOCTD.

Ha puc, 3 npuBelensl rpaduki coekTpaibHbiX DYHKUHA cymMMap-
HOro CTOKa no ruapofiordyeckum pafionam. Ha rpadukax paccmar-
puBanuch HanOoJBIIHE BeIVIecKH (YHKUHH H B Maclitabe 4acTOThI

(w) onpenensanack MPOAO/IKHTENBHOCTH LIHK/IOB T :~{—L~. Suauenus T
0y OKPYIJIAJIHCh 10 e blX uynces. Ta-
- KHe XKe NepHoAOrpaMMbl NoJyYeHbl
u no 100 OGacceiinam ceBepHOro
NoJIyLIa PHS,

M3 rpadgukoB BHAHO, YTO CTOKO-
Bble pAAbl 00/1aAa10T CJAOKHOH rap-
MOHHYECKOH cTpyKTypoit. HaubGonb-
liee pacnpocTpaHeHHe MOJYYHIH
HHKABL 2—3-, 5—7- u 10—12-ner-
HeH MPOAOJKHTEILHOCTH.

fpeacraeasano wuurepec pac-
CMOTpPeTh, Kakum odpasom pacnpe-
ILejsieTcsi NpOA0IKHTEIbHOCTE [IHK-
JIOB N0 OTHeJbLHBEIM GaccedHaM ¥ Kak
€e OTpa){aeT CyMMAapHLIH CTOK.
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Puc. 3. Cnekrpanbubie 'lIZilj"HHI.‘LHH CyM- ~ Puc. 4. CoexktpanpHana GyHKUHA CyM-
MapHEIX BEIHYHH CTOKZ MO THAPOJOTH- MapHoro c¢Toka: [|-—mepBas rpynna
YECKHM paHoHaM \ pex; 2—BTOpas rpynna pek

Cnektpanbnass QWHKUMA NO cymMMapHOMY psLy | THAPOJOTHYe-
CKOro parnoHa (cM. puc. 3) ONHCHIBaeTCsi TakuM o6pa3oM, YTO MpPH
OueHb HeGO/ILIIOM TMOAbeMe KPHBOH 3aMETHBI BCMJECKH, OTPaXKalOLlHe
4- u 6—7-7eTHIO NPONOMKHTENLHOCT UHKJIOB. BBHIIEIHTH MAKCH-
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MAJbHYIO TIEPHOAHYECKYIO COCTABJAIONIYI0O HA 3TOM rpaduke JOBOJBHO
tpyaHo. [oabem ¢pyukuuu B uurepeane or 0 go 0,025 me mMoxer cuH-
TATbCA HOCTOBEPHBIM, Tak Kak B Macwrabe yacToThl OH OTpamaer
nepiox B 100 ner, B To Bpems Kak HCHOJNbL3YEMbIH PAN HMeeT TOJLKO
35 ynenoe (Munk et al., 1959).

Jlns craTHCTHYeCKOro aHajaH3a NepHOAOrpaMM CTOKOBHIX pPALOB
BBIIEJNAANChL TPH OCHOBHBIX BCHJeCKa Ha TrpadHKax CcoeKkTpanbHBIX
dyukuni. ‘Hauboabwinii npoueHT or 06ULEro KOMHYECTBA aHANH3UDYe-
MBIX cJaydYaeB no pexkam [ ruaposorHuyeckoro padoHa NPHXOOHTCA Ha
LUHKJIE TPOAOMKHTENBHOCTLIO B 2 roga — 229, 3aTeM D-JeTHHe LHK-
bl — 15%, 7- u 1l-neruue no 11%. B To BpemMa Kak Ha J000f H3
ocTadbHhIX 11 BO3MOMXKHBIX 11€pHOJOB MPHXOAHTCA MEHLIMHH NPOLEHT
MOBTOPAEMOCTH.

epHoflorpaMma CyMMapHOro cToka 11 rumpoaorHueckoro paiiona
npejacraBlieHa BecbMa pasHooOpasHbIMH TFapMOHHKaMmH 2-, 3+, 4-, 6- H
10-neTneit npoaomxuTeabHOCTH (cM. puc. 3). [Tpuuem BHEGT& Ecrmec—
KOB (DYHKIHH M HHTEPBAaJIbl YACTOTHl ¥ OCHOBAHHS 5THX MHKOB GJIH3KH
no BejHYHHe. PopManbHOe BbiAeneHHe HaHOOJbLIEH MNepHOLHYECKOH
COCTABJAIEH HA 3TOM rpadHKe, TaK XKe Kak ¥ Ha DpeAbIAyLIEM, MO-
#eT ObiTh He NOKa3aTeJbHBIM. -

[IpoBefeHHBI CTATHCTHYECKMEA aHaJH3 npunaﬂmﬂfrenhlmc*r}i IHK-
JIOB 10 OTAEJbHBIM pPeKaM 3TOro THAPOJOrHYeCKOro paioHa moKasad,
YTO HAHOOABLIUHHA TPOLEHT NPHXOAHTCA HA DO LUHKJIOB H-j1eTHeH npo-
JOMKHTEAbHOCTH — 267 . 3atem no 20% npHXoAHTCA HA UHKAHL 2-7eT-
Hel H 11-netHell NpOAOIMKHTENbHOCTH.

M3 Bcex paccMoTpeHHBIX nepuojHyHocTeit or 2 no 12 jger Hau-
OoJbIIMA NPOLEHT MO BeeM THAPOJOTHUECKHM TPynmaM NpHXOAMTCHA Ha
UMKabl 2—3-, 5—7- n 10—12-neTHeli NPOMOIKHTENIBHOCTH, 4YTO Ha-
IJAAHO BHAHO H MO CYMMapHEIM rpadHkaM CHEKTPaJbHOH (PYHKIHH.

Tak Kak UHKJAHYHOCTH PEUYHOr0 CTOKA COOTBETCTBYET OCHOBHEIM
3aKOHOMEDHOCTAM H3MEHeHHA reo- W reJIHO(QH3HYEeCKHX NPOLECccoB, TO
BHISIBJICHHe TAKOH MNPOSOJMHTEJIbHOCTH IMKJIOB BONHOCTH Ha peKax
MHpa MOKHO OOBACHHTE CAEAYIOIHMH NMPHYHHAMH.

Tenpentius B xoneGaHHAX CTOKa peK, NPHBOASALLAN K BBIAEJICHHIO
IIHKI0B 2—3-JeTHel NPOoAONKHTENLHOCTH, OTMEeYaeTcd TAKKE BO MHO-
rHx ApPYTHX npoueccax, MPOHCXOAAIIHX KaK Ha IOBePXHOCTH 3eMJH,
TaKk u B atmocdepe. ITo aTomy noeosy Hmeercs npeanosoKemue, yTo
OHa Bbi3biBaerTcsd KOCMHYecKHMH  npuuvHamu  (Bureapce, 1965,
10! 1. Kasaunun, 1952).

FapMﬂHqucHaﬂ COCTABJAIOMIAS MHOTOJETHHX KO/MeGaHHil CToKa
H—T-neTHeil NPOXOMKHTENBHOCTH OTMeYdeTcss TakkKe B H3IMEHEHHAX
YPOBHSL OKeaHa, H3IMeHEHHAX JelNOBHTOCTH MopeH, MarHATHHIX SBJe-
HUsX u Ap. OObscHeHHe 3TOMY HeKOTOpHIe HCCJe[A0BaTe]lH BHAAT B
JBYXBEPUIHHHOCTH COJIHEYHOTO UHKJa (Dfiredcon H ap., 1948).

10—12-leTHHe UHKJAB BOAHOCTH MOryT OHITh BBI3BAHBI BO3MIeii-
CTBHEM COJIHEYHOfi aKTHBHOCTH. B Hacrosiee BpeMs NPHXOOAT K BHI-
BOLY O TOM, 4TO KosieDaHH$i MHOTHX NMPHPOIHBIX MpPOLECCOB HAa 3eMJe
SIBJAIOTCA B KAKOH-TO Mepe COJHeYHO00YyC/OBIeHHBIMH.
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OaHako NPOBOAHTbL CHAPOJOrHYECKOe PAHOHHPOBaHHE MO MPOJOII-
JKHTEJbHOCTH L[HKJI0B BOXHOCTH Ha OTAEJbHBIX peKaX BpPsM JIH MOKasa-
TeJbHO. Bo-nepBbiX, MOTOMY uTO He Ha BceX rpadHkax yaaercss oObeK-
THBHO BHIIEIHTh OCHOBHYIO TapMOHHYECKYI cocTaBjsiomyi. Bo-sro-
PHIX, B YCJOBHAX AOBOJBHO OrpaHHYeHHBIX BHIOOPOK Jaje eJHHHYHbBIE
OouHOGKH MOTYT MOBJHATH CyllecTBeHHbLIM o0pasoM Ha BuBOIbL Ilo Beek
BEPOATHOCTH KapPTHPOBaHHe THAPOJOTHYECKHX PAaHOHOB HYMKHO IPOBO-
JMTh He 10 NPOAOJMHTEJBHOCTH IHKAO0B, a 10 CABHry as.

Ha puc. 4 npejacrasaenbl nepHOJOrpaMMbl CYMMapHOTO CTOKa pek
eBpONeHCKoll TEePPHTOPHH M BOCTOUHEIX paiioHoB CeBepHoli AMepHKH
(neppast rpynna pek), a TakKike cyMMapHblii cToK pek Asuu (BrOpas

rpynna pek).

| O6ocobaeHre AByX TPYNNHPOBOK peK, BbiAeJeHHLIX Ha OCHOBAHHH
Pa3HOCTOPOHHEro aHaJjgH3a (akTHYeCKHX MaTepHaJoB, He HAaXOIHT
KOJIHYeCTBEHHOro 0TOOpaXeHHs B NPOLOJIMKHTEJALHOCTH LHKJIOB, BHISIB-
JIEHHBIX MO CHEKTPAJbHHIM (QYHKIMAM CYMMapHOro CTOKa 3THX TIpyIi-
NHPOBOK. '

Takum o6pasom, noaTBep:xaaercs oOLHOCTE B NPOAOKHTEIBHO-
CTH UMKJIOB, XapakTepHas IJfA MHOrojeTHero KojeDaHMsi CTOKA pek.
OcobGennoctH ¢opMHpOBAaHHS M pacnpefie/leHHa CTOKA Ha Pas/IHYHBIX
TEPPHTOPHAX OTpAaXKaKTCHA, N0 BeceH BEPOATHOCTH, He B MPOAOJNKHTEIb-
HOCTH I[HKJOB BOJHOCTH, & B PasJHYHBIX pacnpefeneHHsaX HX Bo Bpe-
MEHH, MJIH, HHBIMH CJIOBaAMH, B Pas/IHYHBIX cABHrax ¢as.
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B. M. EBCTHTHEEB

MHOITOAETHHE KOJIEBAHHSI H HOPMA CTOKA PEKH
IHHJIKH B CBSI3H C OCOBEHHOCTSIMH PA3BHTHA
OCHOBHbBIX ®OPM LHHPKYJSALHH

ITpu u3yuennun KojgebaHHil CTOKAa PeK 4acTo OrpaHUYHBAIOTCA KOH-
CcTaTalHell HAaJHUHS HEeNPaBH/JbLHBLIX IHKJIOB MHOTOBOAHBIX H MaJIOBOMI-
HEIX JIET B MHOTOJIETHEM Xoje BOJOHOCHOCTH. MHoOrouHc/leHHBIMH Hc-
CTelOBAHHAMH YCTAHOBJEHA ONpejeleHHaa CcBA3b MeXAy IOBTOpse-
MOCTBIO OCHOBHBIX THMOB uupkyasauud W, C, E u BesHuuHoH cToKa
paznuuHbIX OaccefiHoB 3a GoJiee MAH MeHee JJIHTeNbHBIE OTpPe3KH Bpe-
meHH. PopMoOili aHaNH3a YNOMAHYTHIX CBA3eH ABJAAETCA, KaK NpaBHJIO,
NIOCTPOEHHE KOpPPeaslHOHHBIX rpaq:ﬁflma Me¥ Iy BeJHUYHHOH CTOKA (HJIH
ypoBHem o3ep) H umuciaom aueir ¢ W, C, E unpkynauueir. Kpome Toro,
JOCTATOUHO pacnpocTpaHeHHOH (opMoil aHaau3a ABJAAETCH HCCJaemo-
BaHHe COBMECTHOTQ XOJa HHTEerpa/ibHbIX KPHBLEIX CTOKA H eXKeMeCSHYHBIX
anomaJsui uumcaa aHel ¢ opmamu W, C, E.

Oanako mJist MPaBHJABHOTO MOHUMAHHSA CTPYKTYPHI PAJOB CTOKOBHIX
HaOMIOJeHHH W pauHoHAJbHOro BHIOOpPA mnepHoAa MAJSA BEIYHC/ICHHS
HOPM cToka npeicrasiasercs OGojee 3Pp(eKTHBHBIM aHAJAH3 MHOTOJET-
HUX KoJe0aHui cToka Ha 6a3e 3M0X MaKpOUHPKYJISIHH,

Kaxaofi snmoxe MakpoOUHPKYJISILHH COOTBETCTBYIOT GoJiee MM Me-
Hee OLHOPOJHBIE THAPOMETEOPOJOTHUECKHE XapaKTepHcTHKHM (ocamkd,
TeMneparypa Bosjayxa, ray0HHa npoMmep3aHus NOYBL H T. A.) H OCO-
OEHHOCTH CBSI3H MEMKOY Ce30HHBIMH THIPOMETeOPOJIOTHUYECKHMH fB/e-
HHAMH. AHaJau3 ¢BA3H aTMOCOHEPHON LUHPKYJALHH © COJHEYHOR aAKTHB-
HOCTLIO man BosMmoxHocTe M. X, Baiimany gokasath, 4To rpaHuilsl 310X
MAaKpPOUUPKY/IAILKH COBNALAIOT ¢ MAaKCHMYMaMH OJHHHAIUATHIETHHX
UHKJI0B. JTOT BHIBOJ MO3BoJafeT M0 AaHHbIM uucea Boawda skcrpamo-
JHPOBATL TpaHHlbl 3M0X HA3ajd, a HAa OCHOBAHMH X0Ja HEKOTOPBIX
FHAPOMETEOPOJOrHUECKHX fBJeHH, HalGal0LaBIIHXCH] MHOTHe IeciaATH-
JIeTHS Ha3aj, YCTAHOBHTb Npeobaanaloumuii THII IHPKYISIHOHHBIX 30X,
A7 KOTOPHIX HeNmocpelCTBeHHble MaTepHaJbl s JHACHO3HPOBAHMUA
orcyrcreyioT (Baiipnan, 1959).
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BrisiBieHHe 3aKOHOMEPHOCTed MHOTOJIeTHHX KoJebGaHHH cTOKa Tpe-
©Gyer BecbMa IPOINOJKHTENbHOrO pAAa HaOMOAeHHH. DTOMY YC/IOBHIO
Oosee HJIH MeHee YOOBJeTBOpAer CTBOP Ha peke llluake y xyr. Haco-
roit (F=200000 kx?), umeromuii caMblii AMHTENbHBIH pAd HaOMIOJeHHH
B 3abaiikaibe — c 1896 r. [Tonb3ysick pa3HOCTHOH HHTErpaJbHOH KpH-
BOH Cpe/HerofoBbIX pacxoioB, MOXKHO BhILeAHTb 6 XapakTepHBIX ne-
puonos Boguocty uaku npononxurenshocTeio — 5—10 ner. Itu xa-
paKkTepHble NEPHOABI BOJHOCTH HAXONATCH BHYTPH MaKpPOLUHPKYJIALH-
OHHHIX 310X ¥ 3anuMator ot 60 no 80Y% ux gaurenshocTH:

1) manosoausiit nepuon 1898—1905 rr. saxsathiBaeT 8 moc/aeqHHX
Jet u3 13 smoxu C 1893—1905 rr.;

2) nepuon cperneit BogHoctH 1911—1917 rr. —7 ner u3 13 snoxH
W+ C 1906—1918 rr.;

: 3) manoBoanbiit mepuog 1921—1928 rr.—8 qer uz 10 snoxu W
1919—1928 rr.;

4) MHOrOBOAHBIN TEepHOX 1933—1938 rr. —6 aet u3 11 snoxu E
- 1929—1939 rr.;

5) ManoBOAHbBIM nepﬂcm; 1943—1947 rr.— 5 ger u3 9 snoxu C
1940—1948 rr.; -

6) manoBoamwlit mepuox 1950—1955 rr. saxsateiBaer 6 ser w3
10 smoxu E+C 1949—1958 rr.

[Tpu ananuse runpﬂmemnpﬂmrm{ecmx ABJEHHH B 3MOXH LHPKY-
JIALHH NPHXQAHTCA YUMTHIBATH TO 00CTOATENBCTBO, YTO YETKOCTh BhI-
paKeHus 3NO0X YBeNHYHBAaeTCsl K CepeljHHe, a B HayajJe H K KOHLY
YMEHbIIAeTCs, NpHYeM YeTKOCTh B KOHHe 3MnoxH OoJblie, yeMm B Hauane
(Baiipan, 1964). 21uMm 0OCTOATENLCTBOM, NMO-BHAHMOMY, OOBACHAETCA/
“ToT (aKT, 4To XapaKTepHEle NEpPHOALl BOJHOCTH BCerja saHHMaloT ce-
PEIHHY 3MOXH H Yallle HECKOJbKO CABHHYTHL KO BTOPOH INOJIOBHHE.

[Ipocnexusaercsi onpeneneHHasi CBSi3b MEXAY THNOM M BOJ-
'HOCTBLIO 3M0XH, HauboJiee "4eTKO BhIpa)KeHHas IJfA OCHOBHBIX (opM
UHPKYAALMH: LA snoxH Tina W xapaxkrepsniM Gblil MajaOBOLHLIN He-
‘pPHOA, Aast snoxw E — mHoroBoauuii, aas snox C B oboux cnyqaﬂx
XapakTepHbIM OBIJT MAJIOBOAHBIH MEPHOL.

B snoxy komGuuupoBaunoil mupkyaauun W+ C xapakrepHsiM OBl
nepHon cpelHeid BOAHOCTH, KOTOPOMY IpeldillecTBOBaJd MHOTOBOIHBIM
TnepHoa 4-metHelt AauTeabHocTH. B snoxy £+ C xapakrepHeiM GblI Me-
puojx MaJOBOJAHBLIH, KOTOPBIH CMEHHJ/ICSI MHOTOBOAHEIM MNEepPHOAOM, 3a-
XBaTHBIIHM 3 NMOCJEAHHX Iojfa pacCMaTpHBaeMOH 3MOXH H D JIieT nmocJe-
Jyoulei snoxu, Hauaswedca B 1959 r. *

Cpennsis BogHocts Ulnnku no snoxam npusBoautcss B TaGuuue.
Boaunocets BhlpaKeHa B CPelHHX pacxoiax Q; 3a [lE'.]}HE}ﬂ;[;.I COOTBeT-
CTBYIOIIHE 370XaM, H B MOAYJbHEIX Ko3dduunentax &, = ?; &
rae Q,— cpeluuii pacxon 3a nepHon naGmwonenuin 1896—1963 rr.

‘Kak Buano ua rabauubl, caMas HH3Kas BOAHOCTb Habuwoganach
B 3noxy 3analHoit uupkyaasuun (W), camaa BEICOKAS — B 310Xy BOC-
rouHoi uMpkyaauun (E). B rabauue noxasaHo Takxe COOTHOLIEHHe
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Ha GoJsiee paHHHH NMepHOA. ¥CTONYHBOCTL 3MOXAALHBIX CpellHHX MOKa He
MOKeT ObiTh NOKa3aHa MOJHOCTHIO H3-3a KOPOTKOro psijia HabJ0JeHHH
3a CTOKOM.

HcecaegoBanne MHOroseTHero Xojia pfAjfla METEOPOJOTHYECKHX 3Je-
MEHTOB MO 3M0XaM [0Ka3aJH, 4To AJs OTHOCHTENBHO BO0JBLIOH YCTOH-
YHBOCTH HOPM HX HYIKHO ONMpelensTb 34 MepHOXbI, BKIMOHAIOLIHE PaB-
HOe KOJIHYeCTBO 310X OcHOBHEIX THNOB uupkynauwu W, C, E. [ostomy
15 BbIYHCAEHHA HOpM pekomeHayiotT (Baiman, 1964) nepuwox 1919—-
1948 rr., BKAWYAKWIIHA B cebs TPpH 3MOXH C YETKO BblpaKeHHOH aHo-
manueil UHpKyaauuH (cpemmuit pacxof Iluaxkw 3a sTOT mepHon
498 m3/cex). '

Takoit noaxon kK onpenenenuto Hopmel croka [IInaku He mpexcras-
NAETCsl MOJHOCTbI BePHBIM, TAK KaK He TONLKO 3MOXH OCHOBHBIX THNOB
UHPKYJASUHH, HO TaKXe H 3M0XH KOMOMHHDOBAHHOH UHPKYJSIHH
W+C u E+C cymecTBeHHO OTJHYAIOTCA APYr OT APYra BOAHOCTLIO, H
H B lleJIOM H no otAensHeIM rogaM. Ecau smoxa E+4 C poosawHO 6aH3-
Ka K 3noXxe UIHPKYJASLKH poicTtBeHHoro HuAaekca C, to smoxa W4 C
daeT MOJOXKHTENLHYI) aHOMAJHI BOJHOCTH — IPOTHBOMOJOMHYIO H
snoxe W u smoxe C (cM. TabGauuy), nNpuYeM MOBTOPAEMOCTb 3MOX
W+ C, HackoabKo MOMXHO cyIuTh mo naHHbiM ¢ 1803 r., croab e Be-
JIHKa, KAK H 3M0X OCHOBHBIX THMOB IHPKYJIALHH. CJIEI[GBETEﬂbHﬂ n
pacyeTHblii PAA JieT HeoOxomumo BKJAwuYaTh 3noxy W4+ C. Boeenue B
pacyer Apyroii 3moxu KoMOWHHpoBaHHoO#H uupkyasuud E+C Bpag ju
uejecoobpasHo Hu3-3a ee MaJoil NOBTOPAEMOCTH, a Takxke GJH30CTH
CpellHero CToKa B 3Ty 3MOXY K HOpPMe, T. €. OTCYTCTBHA XOpOIIO BhIpa-
JEHHOH aHOMAJHH BOAHOCTH.

Takum ofpasom, B pacueTHbfi MEpHON IJA ONpefesieHHs HOPMBI
croka Iunku caenver pxawuute snoxu E, W, C uw W4C, 1. e. aBe
3M0XH C NOJOXKHTENbHON aHOMa/HeH BOOHOCTH W JBe C OTPHUATENb-
Hoit. Cpenuuit pacxon 3a 3tor nepHon — 1906—1948 rr.— pasen
521 MEIE‘E.FE H coBhajaer ¢ BOAHOCTBbIO NepHoga Habmwogenuit 1896—
1963 rr. — 522 x3/cex. .

Xapaxrep Kone6aHHii BOJHOCTH 1O 3MOXaM HHPKYAAIHH APYrHX
KpynHeiwnx pex 3abaikanba — Cesedri M BuTHMa — B TJ1aBHBIX
yeprax cxolieH c xapakrepom Konebauui [lInnku, no kpafiveit Mepe 3a
HMewomHica nepuon Habawonenuit (Ha Butume c 1925 r., na Cenenre
¢ 1932 r.). Ilpu Hanwuuu HocraTodHbiX 06OCHOBaHHI, KacalolUlHXcH
BONPOCOB CHHXPOHHOCTH KoNeOaHHH CTOKA, MO-BHAMMOMY, BO3MOXKHO
HCMOJb30BATh BHfABJAEHHble 3aKOHOMEPHOCTH MHOTOJIETHHX KoseOaHHi
croka peku IlIHaku no snoxam UHPKYJAALHH AJA NPHBeXeHHS HOPMEI
CTOKa K TPONOJMKHTENbHOMY MEPHOAY H «DPEKOHCTPYKILHH» BOAHOCTH
pexk 3abailkallbs 3a NpPOLLIbIE JECATHIETHA NpPH OTCYTCTBHH HEIﬁ.?TIﬂ-—
IEeHHH.
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C. I. KOCTHHA, A. lll. PESHHKOBCKHHA

O BJIHAHHHU CTENEHH CBA3HOCTH TBRAPONIOTHYECKHX
PAJOB HA MOMEHTHDBIE OUEHKH HX NMAPAMETPOB
PACNNPENEJIEHHA

B npaktHyeckoH rHAPOJOTHH H BONOXO3AHCTBEHHBLIX pacueTax IpPH
OnpefeneHHH CTATHCTHYECKHX IapaMeTpoB pacnpele/leHAs] BeJHYHH
CTOKa peK 0ObIYHO HCNOJL3YIOT BEIOOPOUHEIE MOMEHTHbIE oueHKH. Pop-
MyJbl 05 YKa3aHHBIX OlleHOK Obld BbiBeleHwl AJAA pacnpelefeHHii c
YMEpPeHHOH acHMMeTpHeH, ONMH3KHX K HOpMaJbHbBIM M, CTPOro roBopd,
[PHMEHHMBIX JIHWb ANA HECBA3HBIX THAPOJIOTHYEEKHX DPAMOB, T. €. pA-
N0B, V KOTOPBHIX KO3((HUHEHT KOpPpensilHH MeXAy CMeXHLIMH uje-
HaMH GJIH30K HYJTIO.

BoavuiuerBo e pagos Habawienuii 3a CTOKOM peK ABJAAETCH
pAfaMH cBA3HBIMH. PH3HYECKHMH NPHYHHAMH CBA3HQCTH CTOKA DPEKH
B CMeXHBie HHTePBaJkl BpeMenH ! aBaAloTCA:

a) peryaupytoiiee sausinue sogocBopa, u

CBfA3H MpOIecca CTOKA ¢ UHKAHYECKH H3MEHsIOIHMHCS TelHO-
reohH3HIeCKHMHE TpolleccaMH.

He sarparusas 3TH BOnMpocel NOoRpoOHO, pacCMOTPHM 31eCh JIHIIb
BJAHSIHHE CTeNneHH CBASHOCTH HA MOMEHTHBIe OLEHKH MapaMeTpoB pac-
npefeneHusa paaoR, NMONUHHAIOUMIHXCA OGHHOMHAJBHOMY 3aKOHY pacnpe-
nenenus BepoaTtHoered (kpusas Ilupcona III tuna npu C;=2C,), H
H3MeHeHHs1 OObIYHO HCMOJb3YeMBIX B MHIPOMOTHH BHIGOPOYHBIX OLEHOK

CTATHCTHYECKHX [1lapaMeTPOB THAPOJOTHYECKHX PpsjoB (HopMa — X,
cranaapt — o, kosdduunent Bapuauuu — C,, kospdunHent acummer-

I - C
PHH — Cg-, OTHOILI@HHEe JBYX INOCJEIHHX KDE‘@‘C]]HHHEHT{).B —_ _,-‘_"I'L) :
r
MpH HAJAHYHH HEKOTOPOHl CTEMeHH CBASHOCTH MEXAY CMEMHBIMH ujie-

HaAMH pAna.
HMccenenoBanne 3TOoro Bompoca INpoBelieM IO cmﬂennpnaanmm
metonaoM Monte-Kapno BoiGopkan, KOTOpPhIe HOMOAbL30BaJRCL H OMHCHI-

' B nacroswed pafioTe MBl OrpaHHYHMCA pacCMOTPeHHEM TOA0BOrg CTOKA pek.
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BaJHCh y:Ke HaMH (Pesunkosckwii, Koctuna, 1967). B nawem skcne-
puMente MoAennpoBaiHck 500 BuGOPOK ¢ 3aJaHHBIMH Mapamerpamu:
x —nopma croka (1,0), C, — koadpdprument sBapuaunu (0,25; 0,50;
1,00), r — kosdpuuHeHT KOppensiuly MeXAY CMEeXHLIMU YleHaAMH, 1 —
nauna seibopku (25, 50).

[To ykasaHHbIM BbiOOPKAM ¢ MOMOIIbIO OOBIYHBIX B THAPOJIOTHH
(opMyn Gl NpoH3BeeHb! BEIGOPOUYHHIe OLeHKH napameTpos, 500 3Ha-
YyeHHH KOTOPHIX paccMaTpHBaJHCh KaK HEKOTOpas He3aBHCHMas HX
COBOKYIHOCTb, IPHIrOgHasA JJIA MNOCTPOEHHS pacnpefeseHHs AaHHOTO
napamerpa. Becero Owiio paccmorpeno 18 coBokynHocTel ¢ pasHbIM Co-
yeTaHHeM 3aJlaHHBIX MapaMeTpoB. .

Pacnpenenennsi Kaxaoro fnapaMerpa HCCJelOBaHbl C TOYKH 3pe-
HHA: -

HX CMEeLLeHHOCTH,

acCHMMETPHYHOCTH,

OLeHKH HX pacCcesHH:; _
BJIHAHUA Ha Bce NpelbiAylilHe XapaKTEPHCTHKH CTEMeHH CBA3HOCTH

pAana, T. e. Ko3(p@HIHeHTa KOPPEeJALHH . MEXKAY CMeXHbIMH YJeHaMmH

THAPOJOrH4eCcKoro psia.
Onucanue PE3YALTATOB pacueTa NPOBEACHO OTACJBHO MO KaXIoOMYy

napaMerpy.
‘Hopma croka. Hopma, HauM cpejHAs BenHuynHa BHOGOPKH, CTOKA

rHAPOJIONHYECKOT0 pAia ONpeesneTcs YpaBHeHHeM:

n
2.+ |
x* = 1
n ;

—

ITa OLEHKa TeoPeTHYeCKH He 3aBHCHT OT 3aKOHA pacmpefeeHus
BePOATHOCTEH H CBA3HOCTH pAjfa. B Hammux pacwerax aaa scex 18 co-
BOKYNHOCTeli MaTeMaTHYeCKOe OXKHAaHHe cpelHel 0Ka3ajoch NMPaKTH-
YeckH paBHLIM egHHHLE. ToJBKO Ans PSACE C OYeHb GONLIIHMH HCXOA-
HBIMH KO3(MQHUHEHTAMH BapHalHu M KOppeaAlHH ObIJIH OTMeueHbl
HeBoJIbIIHe -pacXoKAeHns (DaKTHUYeCKOH HOpPMHI ¢ HcxofHod., Oanaxko
MaKCHMa/ibHOe pacXoxKjeHHe He mpeBeimwano 2,5% or HcxoAHO# BenH-
YHHEI HOPMBI. ' .

Hasg HAMOCTpauHH 3aBHCHMOCTH KPHBON pacnpefeneHHsi BbiGo-
POYHBIX CPEIHHX OT BeJHYHHB Ko3ddHLHeHTa KOppeasiuHH MeXIy
CMeMHLIMH Y/JeHaMH psila Ha pHc, | npeacraBieHsl TaKue- pacnpeje-
JEeHHs, ToNyueHHRle B HAIIMX pacueTax AJd cayuas Co=00 1 n=25.
Beanunna xosdduipenta Koppeasiiid B 3THX pacueTax H3MeHsJIach
or 0 go 0,5. M3 npHBeleHHLIX MAHHBIX BHAHO, 4YTO pacnpeneseHus
BEIGOPOYHBLIX CPEIHHX NMPAKTHYECKH HecMellleHHBIe,

ACHMMETPHYHOCTL PACCMOTPEHHBIX pacnpeleleHHil XapaKTepH3yer-
cA CAeayomHMu daHueiMu (Tabda. 1).

Dty Aannbe (cM. Tabn. 1 ¥ puc. 1) CBHIETEJABCTBYIOT O TOM, YTO
O] HeCcBSI3HBIX PAAOB pacnpefe]eHHds HOPMH CTOKa Oau3KH K OHHO-
MHuaabHbM- ¢ Ce==2C,.. [Ina CBA3HBIX PHAOB C YBeJuuyeHHeM Kodddu-
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Tatauwua 1

c, (% csxc:_, (%
Cn F il n n
25 | 50 25 50
0.0 0,086 0,080 1,703 2,235
0,25 0,3 0,066 0,053 0,974 1,080
0,5 0,052 0,036 0,612 (0,993
0,0 0,198 0,154 1,941 2,141
0,50 0,3 0,182 0,121 1,326 1,245
0,5 0,158 0,093 0,919 0,751
0,0 0,456 0,331 2,290 2,299
1,00 0.3 0,462 0.308 1,675 1,583
0,5 0,470 (0,294 1,360 1,198

LlHeHTa KOppeasiiHd acHMMETPHYHOCTb pacnpeje/]eHHil yMeHblIaeTcs
¥ OHH NpUOBAHMKAKOTCA K HOPMAJbLHBIM,

BenHunna paccedAHHsf pacCMOTPEHHBIX pacnpegeneHuii Tem OoJb-
e, YeM Bbllle HCXOAHBIH KOS(QOUIHEHT KOPPEeasllHH MeXILYy CMex-
HBIMH YJeHaMH paja.

Cranjapr cpeaHero, OnNpeleJfeMbli TeOPeTHYeCKH TOUYHO, MV
CBASHEIX PaANoB, o6pasylomux npoctylo uenb MapkoBa, BeIYHCAsieTCS
no ypaeHenuio, BoiBefieHHoMy C. H. Kpuukum u M. ®. Menkenem
(1946):

14 —-—L (n—ﬂ)

= o n(l—r) . 1l —r
g(x) = . 2
e —— = @)
; nin—1)(1 —r) 'l-——-r) '
Bripaxenue (2) MOXHO yIPOCTHTD:
@) = = )
aglx) = z
v
rie K. — nonpaBka Ha CBS3HOCTD.
Tabnuua 2
r 0,0 0,3 0,5
" C, 0.25 | 050 | 1,00 | 0,256 | 050 | 1,00 | 025 | 0.5 | 1.00
25 . Ohak 0,051} 0,102) 0,209 0,068 {].138-{].232 0,086] 0,173] 0,355
Oreop | 0,050 0,100[ 0,200 0,067) 0,135( 0,270 0,08| 0,175 0,350
i Gpax 0,036| 0,072 0,146/ 0,048 0,008| 0,199 0,061| 0,123] 0,252
St 0,035/ 0.071| 0,142| 0,047| 0,097/ 0.192| 0,062| 0,125| 0,250
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DTa NONpaBKa 3aBHCHT NPAKTHUECKH TOJbKO OT BeJIHYHHEL I YKa-
saHHas 3aBHCHMOCTh npuBeldeHa Ha puc. 2. Jlia HecBA3HBHIX DPAJOB
nonpaBka Kz paBna eaunuue H ypasHenue (3) npespainaercs B ypas-
jpenue, 0OLIYHO HCNOAL3YeMOoe B THAPOJIOTHH, |

ConocraBjieHHe TEOPETHUECKHX A
cTAHAAPTOB, BLIYHCJEHHBIX 1O ypas-
wenuio (3), ¢ QakTHYECKHMH, TOAY- g7
yeHHBIMH 10 18 paccMOTpeHHBIM HaAMH
COBOKYMHOCTAM BhHIGOPOUHBLIX CPeXHHX -é‘ﬁ'. | | 4
npencTasiaeso B taba. 2.

TaGauua 2 noxaspiBaeT TPaKTHYE- T
ckH TOJHOE CoBNajenne (akrtHueckux o7 ‘J;‘ 5 |
JLaHHbIX C TEOPETHYECKHMH, 4YTO, 7O g = R
vuennio E. I. Baoxunosa (1966), saB- 40—
nsieTcl KOCBeHHHM TNOATBepMKIAeHHEM
g*rcz,::;r:uﬂ Kakux-1TH00 norpemHocTe R VI TR

-. pHajax Mno MOJAeJHPOBaHHIO
cayyainpx BeOopox B ux obpaboTke. G

CranaapTHoe OTKJOHEHHe H K03(- Pue. 2. 3aBHCHMOCTD NOMPABKH Hu
(GHUHEHT M3MEHYHBOCTH, na BbGO- CBA3HOCTh K CTaHQapTHOH owmnbke
POYHOl OLEHKH CTaHJApPTHOrO OTKjo-  CPEANETO () oT xoshpuuuenTa
HeHuss M Ko3adduuHedTa BapHalHH Koppeatiud
aﬁmq}}m HCMONIBb3YIOTCA caenyiolue ypasHenua (Kpuuxuit v MeHkenb,
1946) .

n

Z (x; — x)?
u-* e f==1 {4]

n—1

Y =y
C; = = . BN )
x2(n—1)

Crporo roBops, 3TH OLEHKH CMELIEHEl KaK JJ5 CBASHBX, TaK H 1/
HeCBSA3HBIX PAMOB: CMelleHHe OTpHLlaTeJbHOE, BOo3pacTalollee ¢ YBeJIH-
yeHHeM MCXOfiHoro Koadpuunenta u3MeHuHBocTH. OAHAKO Be/HYHHA
CMeLleHHs CPaBHHTENbHO HeBeJqHKa. B Hamux pacuerax oHa He IpeBbl-
mana 3—49%, Tak xe, kak u B pacuerax E. I'. Broxunosa, no csuge-
TeNbCTBY KoToporo (1966) npakTHueckoro sHavyeHHsi MoNpaBKa Ha cMe-
LIeHHOCTh 3/1eCk HE HMEET,

MaalocTpanseii KPHBBIX pacnpeieseHdss BHOOpPOYHBHIX 3HAYEHHH
Ko3()hHIHEHTE H3MEHUHBOCTH CJAYHKHT PHC. 3, Tle JlaHbl pacnpeie/eHna
aag Co=1; r=0; 0,3; 0,5 u n=25,

ACHMMETPHUYHOCTh NPHBEIEHHBIX W JAPYrHX PaccCMOTPEHHbIX HaMH
pacnpefeneHHii Xxapakrepusyercs KO3 (pHUMEHTAMH ACHMMETPHH M HX

39

&



0'0=4—g 'g0=4—7 ‘C0=d4— :BrY BHHAravaduoed osodanHdHUWE WMRO] ‘GZ=U HOHHIT wodogmua

Hﬂmﬂm_:._...—ﬁ. HLIJ0HUANOHOD OU IMHHH2UIHhMH

Yed

666 °

1

£6

‘4 HHHIWBRHE

a6 fd 0L 09 0F O 0Ff 2

XEHhHrERd BUY 27 HMHINO u::u_..uﬂm_muamm ‘g oM

¢

&

- =

W, Tuf ey

& O 0




Ta6anuua 3

- €. (o) C, IC, (0)
CD . Iy [
25 ] 25 5D

0,0 0,41 0,41 9. 59 3,62

0,25 0,3 0,50 0,47 2,96 3,04
0,5 0,55 0,48 2,90 3,63
0,0 0,67 0,59 3,56 4,33

0,50 0,3 0,75 0,64 3 77 4,54
0,5 0,75 0,61 3,49, 4,05
0.0 0,99 0,78 3,57 3,90

1,00 0,3 1,06 0,86 3,55 4,04
0,5 1,14 0,89 3,52 3,92

OTHOWeEHHeM K KOo3hdHUHEeHTAM BAapHALHH. DMNHPHYECKHe NaHHBE NIF
pacnpelenenuit BLIGOPOYHHIX CTAHAAPTOB NpHBeNeHs B Taba. 3.

ITH AaHHBIEe CBHAETENLCTBYIOT O TOM, YTO pAacnpefeneHHsM BblbO-
pPOYHLIX CTAHNAPTOB MpPHCYNAa ACHMMETPHYHOCTb, OTJAHYAWOIIAfACA OT
ACHMMETPHYHOCTH HCXONHBIX KDHBbIX pacnpeneneHadi (kpusble Tlnpco-
na III tuna npu C;=2 C,). Ornomenne BuiGopounuix Cy/C, pacnpene-
JeHufi CTaH1apTOB 3HAYHTEABLHO NPEBOCXOTAT 2.

Beanunner kosdduuuenta acHMMETPHH 5THX PacnpeneseHuii Bos-
pacTalT ¢ yBeJHYeHHEeM HCXOJAHOro Hﬂacptbiiuuema KOppeasiiiHd Mexay
CMeHBLIMH WIeHaMH psla.

AHanorHuHble 3aKOHOMEPHOCTH HMEIOT MECTO M B pachpeneJeHHAX
MOMEHTHRIX olleHoK KoshdHuuenra uaMenynsoctH. Koaddumuentsr
acHMMeTpHH .pacnpefenenuit C, BO3pacTawT ¢ yBeJHYEHHEM HCXOIHO-
ro kospdunHeHTa KOPpeaAllHH MeXAy CMeXHHMH YleHaMu pafa.

Bansnue cBA3SHOCTH psAfla HA YKAa3aHHbIE OMEHKH JJI MPOCTHIX
ueneii Mapxosa 6uiio neeaefoBano C. H. Kpuukum u M. ®@. Mengeaem
(1946). MMn Obiia BbIBEleHAa TeOpPeTHYecKas BeJHYHHA NMONPaBKH Ha
CBASHOCTb A8 cranfapra. OHa paBHa

Kl e bae
lilﬂ l/'l_ 2r : 1 —r . I‘E}
‘an—N(—n \" 1—r

Ha puc. 4 nadecennl saBucumocth Kg =f(n, r), H3 ' KOTOpHIX
BHAHO, 4YTO 3Ta TeOpeTHYeCKas MOnpaBKa CTAHOBHTCH CYLIECTBEHHOMN
TONALKO IAA O4YeHb BHICOKHX HCXOIHBIX 3Ha4YeHHH Kosdd¢uuHEHTa Kop-
DEJSILLHH M OYeHb MaJbiX JJHH BbIOOPOK. .
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ComnocTaBjieHHe HCXOAHLIX CTaHAAPTOB ¢ (hAKTHUECKMMH CpeIHHMH,
MOJyuyeHHBIMH 110 18 paccMOTpeHHBIM HAMH COBOKYMHOCTAM, NMOKA3aJ0,
4YTO AEHCTBHTEJNBHO (aKTHYeCKHe

fi cpeinHe cTaHaaprel TeMm OoJblie
50 ﬂ OTAHYAKOTCA OT HCXOAHBIX, YeM BbI-
19 [l e Ko3GPHLUHEHT KOPPeasalHi MeX-
18 Iy CMEeXHLIMH YJleHaMH pfajfa H YeM
17 A=A n) Kopoue JiHHa BbIOOPOK.
/5 ! OnHako HOMOAbL30BaHHE Teope-
’ THYECKOH TONpPaBKH HA CBA3HOCTB
79 Ko (6) npakTHueCcKM TOJIHOCTBIO
14 JTHKBHOUPYET YKa3aHHBIE Pacxomx-
13 oeHHs (paKTHYECKHX cpelHHX ¢ Hc-
12 XOAHBIMH CTaHAApPTaAMH.
11 i . s OJTa Xe mnonpagka TpHrojaHa
I : IJA JHKBHOAIIHH CMellleHHA B Mo-
105 07 02 03 49 5 g6 47 06 49 ¢ MEHTHOIl olenke Ko duuuenta pa-
pPHATLIHH.
Pue. 4. I'paduk zaBuCHMOCTH Teope- JlA HecBA3HBIX PSOOB Xapak-

THYeCKOA TNOMpaBKH Ha CBA3IHOCTh TEPHCTHKA paccesHus B pacnpeje-
pAja AnA CTAaHZapTHOH OINGKH

£ JeHHH CTaHAapTa o OnpelensercHd
T =ii2) (Kpnuxuit 1 Menxeasn, 1950) Buipa-
JKeHHeM:
e s );" J_. 2
Og = ——=- |/ 1 SC 7
o=t 0

Cosnanenue TeoperHyeckoii H axTHueckoi omuboK B HAMIHX pac-
YyeTax AOCTAaTOYHO xopomee. B T1abn. 4 naHel 3HaUYeHHA TEOPETHUECKHX
H (paKTHYECKHX CTaHJapTOB, KOTOpLIE JOBOJNLHO OAH3KH Mexny coboil.

2 Tabnuua 4

. Ja
n Cp=0.25 € =050 ~ Cy=10
TEOP. haKT. Teop. I paKT. TEOP. | thaxrrT.
25 0,037 0,040 0,094 0,095 0,282 0,276
50 0,027 0,029 0,066 0,069 0,200 0,202

B cBasHBIX psjax, pacCMOTPEHHBIX HaMH, (aKTHYeckas owuOKa
3HAYeHHA cTaHlapra ¢ TeMm Oojblie OTIHYAETCH OT OIHOKH, BEIYHCIEH-
HOH no ¢opmyae (7), uem Bbile KO3(DOHIHEHT KOpPPeNsillHH MexKay
CMEMHBIMH YJleHaMH psaja. MakcumanbHble npeBbilleHHs (PaKTHUECKOH
OWHOKH Haj TeopeTHyecKo# nocturanu 20—22% oTr BeJHYHHBI OMHOKH,
BblyHCc/IeHHOH Mo dopmyae (7).
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Ina THKBHAALIWKM YKasaHHLIX pacXoxIeHui k dopmyne (7) moxer
ObITh NMpeloXKeHa npocreilias 3MNHPHYECKas MNonpaBKa, YYHTbIEAIO-
L1as TECHOTY CBA3H My CMeXHBIMH Y4JeHaMH pAja: '

. - gy e X
Og = 5 1/.[14-3::”} (H T

[Mpu r = 0 ypaBHeHHe (8) npespawtaerca B (7). B taba. 5 npu-
BOJAHTCA comocraBJeHHe (pakTHUeCKHX OWHOO0K ¢ olnOKamMH, BHIUYHC/IEH-
HEIMH no dopmyne (8).

(8)

Taﬁ.nu_ﬂa 5

a
[}
C‘“=1}.25 Cp=3,60 =100
n r '

no hop. haKT. no opu. daKT, no dhopm. darT

0,3 0,041 0,042 0,104 0,099 0,312 0,291

25 0,5 0,043 0,045 0,108 0,103 0,324 0,308
50 0,3 0,030 0,030 0,073 0,071 0,222 0,213
0,5 0,031 0,033 0,076 0,074 0,230 0,225

CoBnafienne owHGoK, BuluHcaeH#uwXx mo dhopmyne (8), ¢ dakTHue-
CKHMH OWIHOKAMH JOCTATOYHO XOpoluee.

XapakTepHCTHKA paccesHHA MOMEHTHOH OUEHKH Ko3dbHuHeHTa
H3MEHYHBOCTH 711 HECBA3HBIX PANOB ONpefeaseTcsi acHMNTOTHYECKOH

opmynoi (baoxunos, 1964):
> ) 1+C2.

L )=~ -
o(C,) Ve

Conocraenenue o(C,), BuuncaenHoii no gopmyne (9), u dakru-
YeCKMX CTaHJapTOB, NOJYYEHHBIX SMIUPHYECKH M0 HALIMM psijaM, npo-
H3sesieHo B Taba. 6.

()

TaGanuma 6

il . .

..ﬂcﬂ] e
C,=0,25 €,=0,50 Cy=1,0
5 s P
Teop. dpaKT. t:T:ﬁf;i:. TEap. hakr. ¢T|;.gl:[:.p. Teop. | dakr. t.:T:?gnp.p.
25 0,037 (0,038 0,037 0,079 10,078 [j.ﬁ-i"ﬁ 0,200 0,164 0,173
50-| 0,026 |0,027| 0,026 0,056 |0,056| 0,055 |0,141|0,1291 0,130

[TpuBenenHble MaHHble MOKAsSHIBAIOT, YTO B Psfax ¢ HeBOMBIIHMH
HeXOOHBIMH €, pacxoxIeHHs MEeXAY TEOPEeTHUYECKHMH H haKTHYeCKHMH
cTaHdapTaMu npakTHdYeckd He HaOmiogaworcsa, oaHako mpu C,=1 3TH
PACXOXKIEHHS CTAHOBATCH CYLIeCTBEHHBIMH hm 18% OT Oeop.). 3TO
obcrositenbeTBo Oblio orMededo E. I'. Baoxunoseim (1966), KoTopwii
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npejjoua A5 JHKBHAAUHH YKasaHHOro pacXoMICHHA SMITHPHYCCKYIO

nonpasKy
G(0) il B0 LV TR C, (10)
n+4-4C; /2n

Ilpu yuerte sTofi monpaBKH TeopeTHYeCcKHe CTAHAApPThl MOYTH COB-
nagapTt ¢ GakTHYECKHMH B PACCMOTPeHHBIX HamMu pagax. CtaHmaprThi,
BbluHcAeHHble o ¢dopmyae (10), Takxe npuBeners B Tabu. 6.

Ilnsi cBs3HBIX PANOB, PACCMOTPEHHBIX HAMH, MPH MPOYHX PaBHLIX
yCa0BHAX, (akTHuecKasn OwHOKa 3HadeHusa cranjapra C, tem Goablue
OT/HYaeTcss ot oWHOKH, BhiyucaeHHofi no dopmyaam (9) u (10), uem
Gonbite Ko3¢phHIHEHT KOPPEAALHH MeXIy CMeXHBIMH YJeHAMH pala.
MaxcumanesHbie npepullends (pakTHuecko# omHOKHM B HAWIMX pacye-
Tax Haj oOWHOKOH, BhYHC/AeHHOH mo ¢opmyae (10), moctHrannm 25—
35% oT ee BeJHYHHHL

Hns NHKBHOAUMH YKasaHHBIX pacxoxieHuit Kk ¢opmynae (10) mo-
et .OHITL NpensoXeHa JOCTATOYHO MPOCTAfA SMMHPHYeCKas MONpapKa,
YUHTHIBAIOIIASl TECHOTY CBA3H MEe¥IAY CMeXHBIMH 4JieHaMH paja:

n C .2
ol .. A v, .+.Cﬂ 1-."-.—-]- x 11

[Mpu r=0 dopmyna (11) npespamaerca 8 (10). B Ta6a. 7 npuso-
JHTCA comocTaB/ieHHe (pakTHUeCKHX owHOOK ¢ omHOKaMH, BBIYHCIIEH-
HBIMH 1o popmyae (11). -

Ta6auua 7
aiC,)
a . Cy=0,25 . € ,=0.50 " C,=10
no gopu. haKT. no deoped. fhaxT. no hmpu. daxr.
25 0,3 0,038 0,038 0,078 0,080 0,190 [}.lﬁl}1
0,5 0,040 0,043 0,085 0,091 0,212 0,218 !
al) 0,3 0,027 0,028 0,066 0,060 0,143 0,143
0,5 0,028 0,032 0,062 0,070 0,159 0,174

Kai{ BHIIHO M3 NPHBEJEHHLIX AaHHHIX, nonpaBka (ll) maer crau-
OapTh AocTaToYHO GJM3KO coBnajawoliHe ¢ GaKTHUECKHMH B HaWHX
pacuerax.

Kosddpuuuent acummerpun. s BEIG0POYHOR OLEHKH H'ﬂEiEtJﬂ[]JHLIH-
eHTa aCHMMeTpHH OOBIYHO HCNOAb3YyeTcH cefylouee  ypaBHeHHe
(Kpummft Menkeasn, 1950):

i=n
2 (g —xp-n
. fe=1 .
C‘ Ci o (n—1)(n —2) i (12}
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Kak noxasanu npopaGorku (bBnaoxunos, 1964; Bnoxunos, 1966;
Kpuukuf, Meukens, 1964) nna HeCBA3HBIX PANOB H HAalUH pacyeThl AAA
CBA3HBIX, 3Ta OLEHKa Jaer pacnpellefieHHs CYIIeCTBEHHO CMEIIEHHbI.

Jlns MAMOCTPALMK [CMellleHns HA pPHC. 5 npﬂnenenm pacnpefeneHus
BLIGOPOUHOM OmeHKkH -C} A ruaposoruueckux pamos ¢ C, = 1,0; n =25
u r=0,0; 0,3; 0,5,

B Tabn, 8 A5 HECBSA3HLIX M CBA3HLIX DANOB, DPACCMOTPEHHBLIX HaMH,
NPHBEAEHbl HCTHHHLIE 3HAYEHHS C, u (pakTHYECKHE MATEMATHYECKHE OMKH-

nanus C; B HAWMX pacrpefeeHHsx.

Ta6auua 8

E-
5
Ei n =25 n =50
0.0 0,3 0.5 0,0 0,3 0.5
0,500 + 0,43 0,35 0,25 0.49 (0,41 0,31
1,000 0,82 0,70 0,53 0,92 (0,80 0,62
2,000 1,53 1,40 1,19 | i 1,58 1,30

[TpuBenennsle NaHHBIE CBHAETENLCTBYIOT O TOM, YTO CMEUIeHHE OT-
pHLIATeILHO, 4 BeJHYMHA CMellleHHs CYIlecTBeHHO BO3pacTaer: BoO-mep-
BBEIX, ¢ YMEHbUIeHHeM YHCIa '].?IEH{}E B pANE; BO-BTOPLIX, C YBEJIHYEHHEM
abGconoTHoro sHavenus C,, T. e. ¢ yBeJaHueHHeM Hcxogmoro C, paja
npH sajaHHoM cooTHomenHH Cy,=2C,, H, B-TPeTbHX, ¢ YBEJHYEHHEM
Ko3((pHINenTa KOppeasalHH MeXIy CMeXHBIMH uJeHaMH pajga. Makchu-
MajbHOe CMelleHHe B HalikX pacyerax jgocruraio 50% oT HcTHHHOM
BeJIHYHHBI,

Ona nuxkBupanuu cMewmwenna C;™ B HeCBA3HLIX pajax XaseHOM H
BnoxunoBsiM OHIIH npeanoKeHsl caeAyOIHe NONPaBKM.

[lonpaBka Xaaena: .

csu(14'_ €0 il (13)

nonpaeka BioxuHoBa:

2

n

Conocrasnenne akTHyecKUX BLIOOPOYHBIX CPeNHHX, C YUeTOM Bbl-
HenpHBeJeHHH X IlmtpaBm-: ¢ MCTHHHBIMH KO3(QdHUHEeHTAMH acHMMeT- |
pPHH NpoH3BeAeHO B Tabu. 9

pHBEJEHHEIE ,u;aHHb:e CBUAETELCTBYIOT O Hexnmpnm npenmmg-
HHH BbLIOOPOYHOTO CpefHero Kod(@HUHEHTa aCHMMETPHH KaK ¢ TOH,
TaK ¥ ¢ Apyrofi MNOMpPaBKOil ero HCTHHHOrO 8HaueHus. - OjHako 3TH
NPEBLILIEHHA CPABHHTEJbHO HeBeJHKH, Oco0eHHO AasA mnonpasku (14),
N0STOMY INOCJERHIO0, BHAKMO, CJELYeT HCIO/Ib30BaTh AJS JHKBHAALHH
CMeIEeHHs B MOMEHTHOM nuenﬁe Hua¢¢HuHEHTa acCUMMeTPHH AJIst He-
CBfI3HHIX PANOB.
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Ta6banwnua 9

PAKTHYSCKHE nuﬁ-up-uqnue .
cpegume ﬂ Monpaska (13) TNonpaska (14)

& ’

=25 =50 n=25 f=a( n=25 n==51

I

0,5 0,43 0,49 0,58 0,57 0,52 0,54
1,0 (0,82 0,92 1,10 1,08 1,02 1,03
2,0 1,53 1,73 2,05 2,02 2,08 2,04

IHns cBAsHBIX pAfoe nonpaBka (14) oxkaswiBaeTcda HelOCTaTOYHOIM.
Jlas yuera CBASHOCTH pAna MoxkeT ObITb Npel/oKeHa CHeNyIOUIasi M-
NUpHYyecKass nompaBKa, NPAKTHYECKH JHKBHIMPYIOUIAS YKa3aHHVIO
CMEIIeHHOCTh OLIEHKH KaK AJs CBASHBIX, TAK H JJS HECBA3HBIX PAJOB B

HalllHX PACUYCTaX H B ]JHI:‘]ETHK, EbIIIﬂJ[HEH'Hh]K‘B-I}ﬂﬁﬂTE E.T. Baoxunosa
(1966) :

o = rtataCl 42 o | (15)

f

Crenyer, ogHako, 3aMeTHTh, 4yTo Kak ¢opmyas (13) u (14), Tak
H ¢opmyna (15) nmonayyersl HCXOAS . H3 NPeANQJOXKEeHHS, YTO HCTHHHOE
orHowenne C,/C, = 2. Ha camom JAese MCTHHHAs BeJHYHHA 3TOrO OT-
HOWIEHHS] HaMm He M3BectHa, [Tpu Apyrux cooTHomenusx C./C, BeaHuH-
HEl nonpasok kK ouenke C,, Kak nokasaHo B pabote E. I'. Buioxunosa
(1966), HomxHbl OBITb MHBIMH, HO YCTAHOBJEHHEe HX BHAA 3aTpyIdHH-
tTeavHo. [lostomy B JagabHelmeM HoONXKHB OBITh, BHIHMO, HCIOJB30-
BaHbl APYrHe MpHeMBl IJA ONpele/eHHs NPHeMJeMbIX OlUeHOK Ko3bhdH-
IIHEHTA ACHMMETPHH KaK I/ HecBA3HBIX, TAK H JIJs CBA3HbLIX PALOB.

Gopmyaur (14) u (15), a TakKe Bce MOCJEAYIOLIHE MOCTPOEHHS
HCXOJAAT M3 JOCTATOYHO PacnpoOCTPAHEHHOr'0 B IHAPOJIOTHH NpearnoJo-
JKEHHS, YTO 3a HCTHHHOE COOTHOLIeHHe MeXAy KosdhdHUHeHTaMH acHM-
METPHH H HM3MEHYHBOCTH THAPOJIOTHYECKHX DPANOB MOMKeT OLIThb IpH-
usarto C,/C, = 2.

PaccmorpuM ‘Teneps Bonmpoc 06 acHMMETPHYHOCTH, pacrpeleeHHi
kosdbuurenta C;* W 0 BeqMUHHe CTaHAapTHOH OMWHOKH ero ompeme-
JIEHHA,

AcummeTpuyHOCTE pacnpefenennii C,* xapakrepusyercs tadma. 10.
DTH JaHHbIE NOKA3LIBAIOT, YTO C YBEJHUYEHHEM HCXOAHOTro Ko3(hdHuHeH-
Ta KOppeJisiiHH aCHMMETPHUYHOCTb pacnpejefeHHi yMeHbIIAeTcs, HO. C
pocToM HCXoZHOro  Ko3dg@gHUHeHTa H3MeHYHBOCTH — Bo3pacrtaer. [laa
PALOB ¢ YMepeHHOH H3MeHUYMBOCTBIO 3TH pacnpefeneHHs OJH3KH K
HOPMAaJILHOMY.

CrannaprHas omwHOKa KodpuLHEeHTa aCHMMETPHH A/l HEeCBA3HEIX
pAaoB unpe&enﬂemﬁ ypaBHeHHEM

G{Cs}—l/—-V_+ECE-'-EC* (16}
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Ta6Gauwwma 10

€ (C) € /C (Cy)
C, r n n
25 50 25 59
| .

0,0 0,39 0,41 0,36 0,54
0,25 0.3 0,33 0,30 0,26 0,34
0,5 0,25 0,21 0,14 0,18
0,0 0,52 0,60 0,82 1,27
0,3 0,51 0,53 0,74 1,05
0,50 0,5 0,44 0,41 0,50 0,65
0,0 0,60 0,77 1,43 2,20
1,00 0,3 0,71 0,77 1,61 2,15
0,5 0,73 0,80 1,45 1,98

B Tta6a. 11 npuseneHo conocraejeHHe 3HadeHHA o (C.), BHYHCJEHHBIX
no (16) co snavenusMu o (C,), HaRJEeHHLIMA 0 SMIHPHYECKHM pacrpefede-
HuAM Cs B HalWX pacuerax.

Ta6anua 11

n=25 n:ﬁﬁ

c -
oiC,) r ¢ Eo

0,25 0,50 1,00 0,25 0.50 1,00

Ilo” ypasnenso (16) . . . . . . — 0,58 |0,82 1,69 0,41 | 0,58 | 1,20
‘ , 0,0 10,47 [ 0,52 0,64 | 0,37 | 0,44 | 0,61
PakTHUECKHe JaHHBE . . . . . 0,3 |0,45 0,48 | 0,61 | 0,36 | 0,40 | 0,57

' 0,5 10,45 (0,46 | 0,60 | 0,36 10,39 0,54
Mo ypashenmio (17) . . . . . . — |[050 [0,55[0,69[0,36[0,39 0,49

ITH laHHble CBHIETENbCTBYIOT O TOM, UTO (paKTHUECKHH CTAHAAPT
pacnpenenernuit C,* 3HauuTe1bHO MEeHblLE, YEM €ro TeopeTHUecKoe 3Ha-
YyeHHe, BHIYHCIeHHOe no ypaBHenHo (16). Pacxoxaenus mexay (16)
¢aHTH'{ecHHMH JNaHHBIMH YBeJHUYHBAIOTCA AJA PANOB ¢ OOJBIIHMH HC- -
xooHbIMH C, W r, @8 TaKXKe TIPH YMeHbUIEHHM MJHHB Buibopku. Ilpu
Co=1 HPE}FBEHH‘{EHHE CTAHJAapPTa, BBIYHCJAEHHOTO 110 YPaBHEHHIO (IE}
Han ¢aktHyeckum AoctHranso 250 u Gonee MPOLEHTOB OT MOCJEIHEro.

Ob6bsAcHaeTCa 3TO TeM, 4TO NMPH BEIBOJAe ypaBHeHHs (16) Hcmomb-
30BaJIHCh COOTHOLIEHHs, OCHOBAHHBIE HA PasyoxeHHH (QYHKIHH B psf
Teitnopa, ﬂrpaﬁ}we}mnm AHIIb nepBeiMH uneHamu (Baoxunoe, 1966).
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[Tpu Goabmux C, orkmoHeHns OYAYT OJHOTO MOPAAKAa CO 3HAYEHHEM
OLEHKH, UTO ABHTCA rpyOGbiM NPHOJMHMKEHHEM, TaK Kak uJeHbl OoJee
BbICOKHX CTeleHell CTaHOBATCA COH3MEPHMBIMH C TEPBHIMH YJEHaMH.
Yuer JONOJHHTENbLHHX WieHOB B PA3JOXKeHHH OCJOXHEH TeXHHYECKHMH
TPYIAHOCTSMH. - /

Ta6n. 11 cBHAETENLCTBYET TAKIKE O TOM, YTO CBSI3HOCTL pfAja B 049eHb
He3HAYHTEJLHOH cTenmeHH BaHAeT Ha dakTHYecKHH craugapr C, (umeercs
JHUWL TeHJEHUIHS CHHMKEHHA Oy C YBEJHYEHHEM r).

Takum o6pasoMm cyulecTBYWOIIHe B THAPOJOTHH NpeAcTaBJeHHS O
foabluofi norpewmwHocTd BeGopounoro onpenenenus C, OblIM HECKOJb-
KO NpeyBesHYeHbl, 3T0 oTMedaqock E. I'. Bbaoxunoseim (1966). B cBas-
HbBIX pAdax NPH NPOYHX PABHBIX YCJOBHAX 3TO NpeyBesHYeHHEe 3HAUH-
TejibHee, MO3TOMY Y4YeT CBA3HOCTH jaeT Oojee OJsaronpusiTible pe-
3yJbTATH (MeHBbIIHE CTaHJapThI).

Hocratounoe II[]HE'JII{}HEHHE K (pakTHYECKHM NaHHBIM M0JyYaercs
no cJAeAyioulei mnpocToi aunupuqeclmu dopmyne mas cranzapra Ko-
s(ppHLHEHTA aCHMMETPHH:

Oy = ]/— (14 C2). (17)

BansinueM CBA3HOCTH psAja B MNepBOM NPHOIHMKEHHH, BHAMMO,
MoxHO npeHebpeun. ConocrasienHe (aKTHYeCKHX CTAHAApTOB CO
cranfapraMu no ypasHenuio (17) mano B taba. I1.

OtHowenHe kKosphHUHEHTOB aCHMMETPHH H BapwauuH. B 3a-
KAOUEHHe PAcCMOTPHM BONMPOC O BAHAHHM Ko3a(dHUHeHTa KOppeadlHH
‘MEMKY CMEeXHBIMH YJeHaMu Psifla Ha OUEHKY OTHOIIeHHA Ko3(pdHuH-
eHTOB ACHMMETPHH u BapHauuH, Kak W B npeabiayuieMm, 3T0 HCCIe10Ba-
HHe MpoBeJeM LJA PAAOB ¢ HCXOAHbIM cooTHomeHHeM Co/Cy=2. '

3aBucumocts cpeanux snavenwii Cy/C,*, nHajinesHbIX no paccMoT-
pPeHHBIM HAMH paclipele/eHHAM, OT BeJHYMHBI 7 mpu pasubix n u C,, a
TaKKe MX CONOCTABJEHHe C HCTHHHBIM 3HA4YeHHEM 3TOT0 OTHOUIEHHA

C,/C, = 2, xapakTepu3yeT CMeUleHHOCTb PACCMOTPEHHBIX pacnpenesne-
HHI M NOKA3BIBAEeT, UTO ¢ YBeJH4YeHHeM Ko3dduLHeHTa KoppensiliH H
YMEeHBIIEHHEM YHCJa 4/1eHOB B BHIOOpKe BeJIHYHHA OTPHIATEILHOTO CMe-
LIEHHS TTOBHILIAETCH. '

[Mpuuem npu Manwix 7 W C, w GonplHx r BelGOpouHas cpelHAS
ouenka C;/C,* nonyuaerca Gosee yeM B JBa pa3a MeHblle ee HCTHHHOM -
BeJIHYHHHI.

Ias JAWKBHAAIMH OTMEYEeHHOro CMelleHHs MoxHo Oblio Obl
BBECTH COOTBETCTBYIOLIYIO 3MIHPHYECKYI0 NMONpaBKy, HO oHa Owbina Obl -
BepHA TOJbBKO JAJA PaCCMOTPEHHOTo HaMH HCXOILHOrO COOTHOLIRHHS
CofCp=2,

Tak kax metuHHoe cootHowenne C./C, HaM He M3BeCTHO, TO TaKas
nonpaBkKa, BHAMMO, He cmorja Obl OHITh HCMOJL30BAHA B TEXHHYECKHY,
NPHIOKEeHHAX.

PaccMOTpHM ellle BONPOC O NMOrpemiHOCTH BBIYHCJIEHHA OTHOLIEHHA

ClCe:
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B ruapo/ioriyeckoil AMTepatype Lis cranaapra ortHowenua Ci/C,
peKoOMeHayeTcs: cJaelylollee BhIpaXeHHe:

1
Coy n

B 3one neGoabiiux n H 6oabwinx C, pacxomIeHHs MeXIYy Teope-
THUECKHMH W SMIHPHYECKHMMH NaHHLIMH oYeHb OoJblIHE.

Teoperuueckaa dopmyna (18) B mamux pacuerax JaBana npeyse-
JNHUEHHe IMIIHPHUYECKOro cTaHgapra Gonee yem B 3 pasa. Anajoruunsle
peayJabTaThl IJs HecBS3HBIX pAfoB Oblau noayuensl E. I'. baoxunosbim
(1966). '

Ina cBA3HBIX PANOB yKa3aHHBle Bhille HeCOBNAJeHH:A TeopeTHue-
CKHX M 3MIHPHUECKHX CTAHIAAPTOB MOJHOCTBIO moATBepxpaiores. Cie-
IyeT 3aMeTHTb, YTO CYLIeCTBeHHOH 3aBHcHMocTH craHgapra C/C, or
CTeNeHH CBA3HOCTH pfAla He Habaiofaercs, T. €. B IPaKTHUECKHX pacuye-
Tax JOJf OLeHKH a{CEIC;} BAHAHHeM Ko3(duliHeHTa KOpPPeaallHH

MEMKAY CMeXKHBIMH YJeHaMH pAjda MOMXHO npeHebpeub.

Ins ouenxu craunapra Co/C, MOXKHO HCNOAL30BATH CAEAYIOULYIO
IMNHpHYECKYI0 (opMyly, KOTOpas JaeT XOpollee COBNajeHHe C JaH-
HbIMH PAaCCMOTPEHHBIX pacnpejeseHHi:

¢ (C,/C]) = .V 6 - 26C2 -+ 24C" . (18)

o(C,/C, ) = E”% . (19)

Conocrap/ieHHe CTAaHAAPTOB, BHIUHCJEHHHIX .0 (GopMyaam '[IE} H
(19), ¢ sMnHpHYeCKHMH B HAWIHX pacuerax H pacuerax bBuaoxunosa
npuBeleno B taba. 12.

B sakawouenue paccMOTpHM Bonpoc 006 acHMMeTPHUHOCTH pachpe-
penenuit orHowenus Cyf/C ),

XapakTePHCTHKH acHMMeTpHYHOCTH pacnpefenennit C,/C. npen-

craBaensl B T1aba. 13. [IpuBenennsie gaHHbIe MOKA3bIBAIOT, YTO aCHM-

Ta6aunua 12

Co 0,25 0,50 1,00

n 25 a0 25 50 25 al
o no dopmyae [18] . .| 2,22 1,56 1,50 1,06 1,50 1,06
0 no JauHbiM BJaoxu- )
HOBA & i 5 s s o = @ 1,92 1,46 1,00 0,80 0,51 0,47
cnper=0,0. .. .| 1,87 1,42 0,94 0,76 0,49 0,46
onpe r=03. . .. 1,89 1,38 0,92 0,71 0,47 0,41
ocnpur=0,5. ... 1,98 1,45 0,98 0,72 0,45 0,39
o no dopmyae [19] . . 1,96 1,38 0,98 0,69 0,49 0,35
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" L]
mMeTpHuHOCTb pacnpenenenuit Co/C, cpaBHHTe/JbHO HeBeJHKa, OHA

YBEJHYHBAETCA C TNOBHINeHHeM Ko3(hGHUHEHTa BapHallMH HCXOTHOTO
psiia, HO CYLIECTBEHHO CHH¥KAETCA C MOBBLIIEHHEM HCXOLHOTO Ko3dbdu-
LHEHTAa KOPpPeJfillHH MeMay CMeXHbIMH uJeHaMH psaaa.

Tabauuwa 13
|
CS {C“CIJ} Esj’lfu {Cslf{:'w'.i
l:'w r
n=25 n="5 =125 n=h0
0,0 0,29 0,31 0,25 0,42
0,25 0,3 0,21 0,13 0,15 0,19
0,5 0,06 0,03 0,03 0,03
0,0 0,32 0,47 0,54 1,10
0,50 0,3 0,36 0,35 0,54 0,78
0,9 0,15 0,19 0,17 0,32
0,0 0,38 0,70 1,18 2,62
1,00 0,3 0,39 0,66 1,18 2,49
0,5 0,09 0,54 0,25 1,84

B npaxrtHueckux pacuerax 3TH pacnpefieseHH ¢ AOCTATOYHOMH CTe-
MeHbI0 TOYHOCTH MOMKHO MPHHUMATE HOPMaJbHBIMH.

Taxkum oGpa3oM, ¢ MOMOHILIO CMONEAHPOBaHHEIX MeTomoMm Mownre-
Kapso HCKyCCTBeHHBIX THAPOJIOTHYECKHX PAAOB, pacnpejlejeHHbx B
coorBercTBHH ¢ Kpupoil [Tapcona IIl muma (C,=2C,), OblaM Hc-
caefoBaHbl pacnpejfefeHnss BbIOOPOYHBIX OIEHOK MNapaMeTpoB 3THX
psLOB.

PaccmoTrpeHnnble pacnpefiesieHHs MO3BOJH/IH BBIABHT 3aBHCHMOCTb
MAaTeMaTHYECKHX OXHAAHHA H CTAHAAPTOB YKasaHHBIX OIEHOK OT CTe-
NeHH CBSI3HOCTH FHAPOJIOTHYECKHX PAAOB H BHECTH B OOBIYHO HCMOJb-
3yeMble B THAPOJOrHH (OPMYJB SMIHPHYECKHE MOMPABKH HA CBA3-
nocte. Kpome Toro, ciieslansl BHIBOAH 00 aCHMMETPHYHOCTH pacnpepe-
JIEHHH paccMOTpPeHHBIX oleHoK. [lpeanoxennbie B pabore 3aBHCHMOCTH
MQryT GbiTh HCMOJAL30BAHEI B THAPOJOTHYECKOH H BOJOXO3fHCTBEHHOH
NpakTHKe AJaA BLIOOPOYHOH OIEHKH CTATHCTHYECKHX NapaMmeTrpoB pac-
[pejejieHHil CBASHLIX MHAPOJIOTHYECKHX PALOB.
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II. CTOK W 3JEMEHTBHI BOAHOI0 BAJIAHCA

. EBCEEB, J1. C. EBCEEBA

L

NPUHMEHEHHE METO0B MATEMATH“ECKHH CTATHCTHKH
K PACYETY NEPEHOCA BJIATH

CyuwecTByloliiie B HacTosllee BpPeMs MeTOAbl pacyeTa TOPH3OH-
TaJbHLIX NOTOKOB BJATH TIPUMEHAIOTCS B OCHOBHOM JJIA ONpejefeHHs
cpefiHero pesyabTHpyloilero nepenoca (Esceesa u ap., 1965; Esceesa,
Escees, 1965; Benton and Estoque, 1954).

Hpumenenue MeTOJOB MaTeMaTHYeCKOll CTATHCTHKH MNO3BOJSET
J0BOJILHO OBLICTPO- M TOYHO pacCYMTHIBATL He TOJLKO CpeflHHe IOTOKH
B/aru 3a GoJbllIHe TePHONBl, HO H JPYrHe XapaKTePHCTHKH, HTpalollue
BAXKHYIO POJIb NPH HCCJAEAOBAHHH DPA3JHYHBIX MPHPOAHBIX MPOIECCOB.

AnropuTM pacuera mapaMeTpoB CPeAHEro rOPH3OHTAJIBHOrO IMO-
TOKa BJAarH Ha KaJAoi H3obapHuecKoH MOBEPXHOCTH Mo cnocoby, H3-
JoxenHomy B pabore JI. C. EBceepoit u B. ©. EsceeBa (1965), ¢ npu-
MeHeHHEeM METOJ0B MAaTeMaTHYeCKOH CTATHCTHKH HJWVIIOCTPHPYeTCA
tTabnuued, a IS pacyeta Ha 3JEKTPOHHOH BHIYHCJAHTENbHOH MallHHE
NPHBOANTCS GJOK-CXeMa NPOrpaMmbl (PHCYHOK). -

Ilnanason uamenenuii yraa ¢ (or 0 no 360°) neaum Ha n HHTEp
BaJiOB, & JHalla30H H3MEHEHHH Be/JHYHHBEI YAeJbHOH BJa)KHOCTH ¢ HAa
m uHTepBanoB. Kamaoe HabawojeHHOe 3HAYEHHe @; TIPHNUCHIBAETCH
OLHOMY H3 HHTepBaJoB yriaa. PasfennB KoAHYecTBO ciydaeB B Ka-
JOM HHTepBaJe yria (B KaKA0M BepTHKaabHOM cToa0ue TabJaHIbI) HA
ofmee uncao cayyaes B mpegenax ot 0 po 360°, monysaem moBTOpse-
MOCTb BeJHYHHBl g—P ((pr)-

Hanee, pukcHpys HOMep uHTepBana [gj, §;+1] onpenensiem Kiaet-
Ky, KOTOpPOH NpHNHMChLIBAeTCA BeJHYHHa ¢;. PasgenuB KoJHYecTBO Cay-
yaeB KaxKloM KJeTKM Ha CyMMapHOe KOJMYECTBO cay4aeB croabua,
MnoNyyaemM NOBTOPAEMOCTb BeJHYHHBI ¢ B HHTepBaJe [g; ¢jy1] NpH
YCJIOBHH, YTO BeJHYHHA @ IPHHAJA 3HaueHHe B HHTepBaJe yriaa [,
'-'F'z+1]"_P{m.|;'-:Pk)+

OnHoBpeMeHHO ¢ KamKAblM HaOJOJeHHBIM 3HAUeHHEM @; H ¢j
¢uxcupyerca abconoTHoe 3HayeHHe CKOPOCTH BeTpa v;, BeJHYHHA
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KOTOpOil BIHCBHIBAETCSi B Zj-TYI KJETKY B TOM CJydae, ecqd 3HaueHHA

@i M §; IONanH B HHTEPBAJB! [¢s, @241, {5, ¢i+1] cooTBercTBenHo. Tor-
la cpefllHee 3HauYeHHe CKOPOCTH mu(g; (r) ONpelesseTcs yepe3 COOT-

HOLIeHHE:
: f

1
Mﬂ ["'?[: q}k] =T U?rr

i=]

rae f— uxesao caydaeB, NPHXOAANLEECH HA Zj-TYK KJETKY,
U; — HHJAHBHAYaAJAbHOE 3HAUEHHE BeJIHUHMHLI U.

1 A marme
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ﬁ.

Foomupolare 2
Z W,

i
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Swiloong 3|
||Fi_ - f EI
Bortucnenue §;

' Fﬁ?ﬂmﬂfrwfﬂﬁ'ﬂ? ]
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Tadbnuua
Has pacuera cpepmero rOPHIOHTAALHOTO NOTOKA BJATH HA OFHOM
W300aAPHYECKOR NOBEPXHOCTH

HHTE[;PE-'!J'JH Yriaa, rpagycel

HuTepranu e — =y i
yIensuof 0—=30 3—60 61—90 : P,—P, +# i 331-—=260
BAAKHOCTH, H 2

g: &fKz

1 0—1,0

21,1-2,0

3 2,1-3,0

Ha 6mok-cxeme (cM. puc.) H3o0paxKensl CJAedyIOllHe ONEPaATOPHI.

1. Onepatop BHIOOPKH yria HanpaBJeHHA BeTpa ;.

2. Onepatop (OpMHPOBaHHS HOMepa Z H IPH3H@Ka , croabua
TabaHUBl, TAEe W,=C;-+2, € — KOHCTAHTad NPH NPOrpaMMHPOBaHHH.

3. OnepaTtop HaxoxAeHus ajapeca z-Toro HHTeppana A, rpaduxa
nopropsaeMoctH P(pr); A;=cC2+2, ¢z — KOHCTAHTa NpPH NPOrpamMMHpoO-
BaHHH.

4. Gnepamp, MOJICUYHTHIBAIOIHE YHCIO ¢jyuaeB, B KOTOPHIX 3Have-

HHe BeJIHUHHE (p; TONAJ0 B 2-THIH HHTEpBaJL.
5. Oneparop BeIOOPKH BeJHYHHL OTHOCHTEJILHOM BJAXHOCTH r; H

TeMnepaTypsl Bo3Ayxa f; W BhiuHcaeHusa no ¢opmyae Marunyca (beaun-
ckuit, 1948) TOUKH pOCHI Ti, 3aTeM BeJHYHHEI yIeJbHOH BJAXHOCTH §;.
6. Dnepamp copmupoBanus HoMepa (j) CTpokH TabJuisl H H&K{]}H,EI,E-
HHS ajpeca f-Toro HHTepBaja rpajuka nostopsemoctH P (g/¢,) —A,;, a
TAK)Ke SUeHKH d,;, HaKaniuBalome# cymmy ckopocreit v A = w4
a,; = A,; + ¢g, Cg— KOHCTaHTa NPH NPOrpaMMHDPOBAHHH.
(Snepamp MOJCYeTa YHCJA CJyYaeB, B KOTOPLIX 3HAYEHHE BeJIHYHHLI
q;ﬁpk fonajano B j-ThIl HHTepBaJI (A, + 1. 3nece (A,;)— copepxumoe
ajipeca A,;.

8. Oneparop HaKOIJIEHHS CyMMEL Z vi, T, e, (a,;)+ v,
i=]
9. Jlornueckuii onmepaTop TpPOBEePKH KOJHYECTBA TNPOCYHTAHHBIX
TOYEK { Ha OHOH H3obapHuecKol noBepxHocTH. EciiH oHO paBHO HMel0-
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meMyes ip, To ynpasieHHe nepejaercs onepatopy 10; ecau e papHo—
yrpaBjeHHe NpHHHMaeT onepatop l, Kotophlil ocyulecTBisieT BhIOOPKY
caedyiolleil pacueTHOH TOUKH.

10. Oneparop Buudchaenusi P(qu), P{q,{th}h), Mu(gi/gr) u cpen-

Hero 3HavYeHHA 30HAALHOTO NMOTOKA BJarH M[ﬂx H MEPHIHOHAJBHOTO
—

noToxa siaard Mw,,.

11. OnepaTop nepesanucH pesy/ibTaToB me H M&ry B SIMEHKH
XpaHeHHsA pe3yJbTaTOoB.

12. Jloruueckuit onepartop Hpuﬂepxﬁ KOJIH4ecTBa MPOCYHTAHHBIX
nopepxHocreii. EcaH oHo paBHO HMewileMycs, ynpasjieHHe IIPHHHMAET
onepatop 10, B NPpOTHBHOM CJy4aé ynpaBjeHHe nepenae*rta onepaTo-
py 13.

13. Oneparop NOArOTOBKH nporpaMmel Jisi NPOBeJeHHs pacqema
Ha caeaytoulel H3o0apHuecKoil MOBepXHOCTH,

14, Jloruueckuii onepaTop NPOBEePKH KONHYECTBA obpaboTanHsix
MACCHBOB YHCeJ, KaxKAbli H3 KOTOPHIX COOTBETCTBYET pe3y bTaTau
HaOJOfeHHA HAa ONHOM CTAaHLHK 3a OAMH Mecsill no BceM H3obapuue-
ckuM noBepxHoctsiM. Ecnu oOpaborana Bess mHDOpMauuA, TO IPOHCXO-
AMT oOpalleHHe KO BHELIHEMY HAKOMHTEA0 33 OuepPeJHBIM MAaCCHBOM
yucen (onepatop 15). Ilocneaunii nepenaer ynpasnaeuue oneparopy I
i paboTa aJaropHuTMa NpoTeKaer MyTeM, ONHCAHHBIM BhIlIe.

[TomuMo cpeaHero pe3yiabTaTHPYOLLETO nepeHoca BAXKHO 3HATH
CTeNeHb pacceBaHUs KOJIHUeCTBA nepeHoCHMON BJarH, T. e. aucnep-

CHIO BEKTOpa nepeHoca BJary — Duw. Jlucnepcusa 30HaJbLHOrO BeKTOpa

repeHqQca BJarH (ﬂwx} MPH HAJHYHH TpeX TepeMeHHLIX BeJHYHH: CKO-
pocTH (v), yria HanpaeJeHHs Betpa (@) M VIeJLHOH BJAXHOCTH
g) —na H300apHYecKoil NOBEPXHOCTH ONpejensercs Mo COOTHOWIE-

_'HHH}:
L 4w ;
B(w;j-;‘r j j (v-g-cos 9 —Muw,)?f (v, q, ) dv-dg:de,
) 0 —oo —oo : . 5

rije MW;“MB.TEMHTH‘IEEKDE OAHIdHHe (EI}E_IILHEE EHE‘-IEHHE':I 30HaNb-
HOT'O TIEPEHOCA BJ4dIH. .

[Tocne pasgenenus AuanasoHa HaGJIOJeHHBIX 3HAUYEHMH ¢, @ H U
'Ha m, n H k HHTepBaJOB COOTBETCTBEHHO H NOCJeAyIOUX npeobpaso-
BAHHH NoJay4yaem:

2 n Pl P241 i Tj+1
Dw, = 2 Pe) 5' cos’p dyp E 91/ %w) S g*dg x
Pz41— P2 di+1— 9qj
2=l P, i=l 7y
k Y n-
o E P (vn/qi) 5‘ % d — Z P (@) ('an—*fpz +
Vg1 — Uy Pz41 —
f=1 ﬂ_-" FY |
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i sin 2{P1+1 — sin 2q, ) E —;— P(q,/9:) {qj}?-j-l + 41795+ qu} &

k
—
X Z"_E"“ P[ﬂ fﬁ'ﬁPk {ﬂf-[—l {_ l]"F+], Uf T E’z] w ¥
=1

rie z—nnpﬂnmaui'{ HOMEp HHTepBa/a JieNeHH: yria ¢,

j — MOpPAAKOBHIH HOMEp HHTepBaJa AEJeHHS BeJHYHHE {;

f —nopsAnKOBLIH HOMEp HHTepBajla JeJieHHsl BeJHYHHB U,

P (@) — NOBTOPSIEMOCTS BeMHIHHHL @, @4 € [Pz, Ppia;
Plf‘hf%}ﬂ—nﬂzmpﬁeun{:m BEJHYHHE ¢ B HHTEpBase yraa [, q:';-|.1],
[q v 4 Ii-llT
P(v, ;’q“ﬂ'k}“ﬂﬂﬂmﬁﬂﬂiﬂﬂTh BEJIHYMHE! U B HHTEpBaljie yria {q:rz, §,iq] B
HHTEpBasie YAENbHOH BJAAKHOCTH [, §j4,] 0, € [, Upiql.

Jlncnepcus MepHIAMOHAJNBHONO MOTOKA BJAard BHIPA3UTCH COOTBETCTBEHHO
‘caeyloleH QopMyJio:

n
D3, = )L ( @41—9, , sin _i‘_%—siﬂﬂqﬁzu) y
¥ Prg1 — Pz 2 I 4

m 1 l p
X Y5 P@/) (@ + G50 45+ G X

=1
'l =}
Z = P (0,1 9) -1}y, + Vpan-0, + ) — M7,

nﬂﬂ}"[EHHHE BHIPAIKEHHHA yppﬂmammﬂ, e/ TOJIOKHTh COS @ H sing
NOCTOAHHLIMH B HHTepBande [@,, ¢.4+,], @ BEJHYHHH ¥ H § B HMHTepBaJax
[V, Up44], 195, j44] cooTBETCTBEHHO.

Dw Zp{q}]cﬂss ‘Pz-!-l‘["'?‘z ZP[‘?!“PQ ( ‘i’:‘f“'?1+1.)’i'x

j=1

x EP_{uﬂmh %}'( 2T ) — M,

f=1

n - " I : - - ]
o EP{W sin? {Pz+12+‘Fz EFWH'%}( EH-: 41 )‘2 %

2==] . f=I

X i P (v,/9;, w;}( i ‘;"" i )” — M,

f=l1
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B npennonodKeHHH HaJHYHA JABYX CJAYYafHBIX BEJHUYHH W =10U-§ H @
aHaJIOrHUHO [0J1YYaeM:

n
D:Ex _ E P (gr) ( q_}*'” s sin 2@,4, — sin 2¢, ) y
< Pz — F: 2 4 :

]
A 2 _; i {wch}k} (WE_|_] + Waty Wy + wﬁ] T Mﬂw.n

== |

E P (gx) ( Prir — Pz + sini*fpz—sinﬁcpm)
Pz41 — 2 4

bt

}{E F( ) 211 T Warr" @, +w2}—Mﬁw

rie  a— Hﬂpﬂﬂl{ﬂﬂmﬁ HOMepD HHTepBaja Jle/leHusl BeJMYHHb W, w, € [w,,

wn+1!l:
b— YHCJIO HHTEPBAJIOB [HEJIEHHHA BEJIHYHHBL W,

P (w,/¢,) — noeropsieMOCTs BeJMYMHLEL W B HHTepBaje yrJja [¢,, ¢,.,].

Wau, nojarasg cos @ H Sil @ NOCTOAHHBEIMH B HHTepBale [@,, §.4,],
BEJIHYHHY W TOCTOSHHOH B HHTepBaJe [w,, W,4+,], HMeeM:

n b ;
— P -
Dw, = EP{%] cos? {FE"";T% 2 P{w,:fmk}-( w‘““;_w“ ) — Mw,

Zum| a=1
n b
B Pry1+ P ! Was1 1 Wa \2 .
Dw, = Y P (g, sin® E22% V% P (o /g, ( i ) —Mu,
z=] a=I

-» 3
PaccmatpuBasi OT/le/ibHble pesy/ibTaThl HaGmoAeHWH @, W w, B Ka

YecTBE COCTABJAIOUIHX CJY4YaHHOro BEKTOpa
W; = w;-€exp [J'q'"] = w,” ~+ .fwy;.;

MOMKHO JJifl HaXOMJEHHA JHCMEpPCHH pPesyJIbTHPYIOUIEr0 BeKTOPHOro mepe:
HOCa BJIard BOCIMOJB30BATLCA INPAaBHJIOM ONpefeseHHsl JAHCIEPCHH KOMIIEK
CHOH CaydYalHOH BeJHYHHEL:

D (@) =D (w,) + D (w,).

Ilpu paccmMoTpeHHH 3aiay MO TOPH3OHTAJbHEIM TMepeHocaM BJarH
arMoctepe Oosbllioe 3HAYeHHe TAaKXKe npHoOperaeT XapaKTepHCTHKA
onpefensionias BepOATHOCTL TOTO, YTO B JAHHOM CeKTOpe yraa [¢i, ¢
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peJJHYHHA MepeHoca Biaard OyleT HMeThb 3HauY€HHe B Tpejenax w;, wy!

*"(EJEEE) g:ff[w* ¢) dw-de = Sh{m}dmgf (w/g)-duw.

[Nepexofisi K HHTEPBAJAM H3MEHEHHS BEJHUHH @ H W, NOJYYHM:

P(REP=R) - EP(%}E P (@,/q).

H, nakoHel, HCOOJb3ys MOJYUYeHHOe COOTHOWIEHHe, MOMKHO Onpe-
JeMHTh CpefiHee 3HaueHHe 30HAJBLHOTO M MePHAHOHAJLHOTO NepeHoca
BJIATH B aTMocdepe B NMPOM3BOJLHOM ceKTope (g, 2] B npeamono:xe-
HHH mocTosHcTBA (yHKUHH Mw (px) B HHTepBaJe [@;, @]

s oo

ME::I = j j w-cos@-f(w, ¢)dw-de =

Py —o@

== 2 {q:lk} Muw {q].i:] Iﬂlﬂ Pet1 — sin (Pz] ’

Pzp1 —

> s DO |
Mw, (9, @) = ), ) Mo () (0089, — 08 @,1a]

T |

rjle r —4HcJ0 HHTepBaJoB JeJieHHs cekTopa (¢, P.].
Hau npu HaJHupH Tpex cAydYalHBIX BeJIMYHH:

r

o -y o " 3
Mw, (9, ¢,) =), l%f_qf}q} [sin @4, —sin@,] X
£

L=

1 '
X 2 - Mo (q,, @) @51+ 9) P(g/90),
a==]

' -> ; P |
Mw, (9,, §;) = 2 (Pe) [cos ¢, —cCOS §,,4] X

Pet1— Pz

=1

== |

% 2 % Mo (q,, 9) (9541 + ;) P (9,/9)-

- B 3akaiouenue caenaeM 3aMedande 00 oleHKe TOYHOCTH H HageHx-
HOCTH onpelieeHHA 3HAYEHHH napaMerpoe nepeHoca BOAAHOrO napa.
TouHocTb pacHera napaMeTpoBR INepeHoCa BJgard 3aBHCHT OT UHCGIA

Hatmonenui.. [lyetes (1—e) — nocToBepHOCTh OUEHKH BeJHYHHBI OLIHG-
KH, 00YyCJOBJEHHOH 3aMeHOH HCKOMBIX TapaMeTpoB MNOKa3aTeasMH,
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N PSR .

BLIYHCJEHHEIMH Ha OCHOBe OrpaHWuyeHHoro 4ucia Habmwogenui. 3Irto
3HAYUT, YTO C BepPOATHOCTbIO He MeHblle (l—e), cormacHo HepaBeH-
ctBy Yebnimesa (Benruesnb, 19598), uMeer MecTo OLleHKa TOYHOCTH pe-

3yJLTAaTOB. J
1 — - 1

rjle @ — MaTeMaTHYeCKOe OXKH/IAHHE HCKOMOro Napamerpa;
@ — OUCHKA ANA @ TIPH 3aJlaHoll BHIGOPKe HaGMIONeHHIT;

O3 — €ro JAHCIIepCHS; ;
8 — morpeuiHocTe pesysbTara; .
N —uucsio HaGmoAeHui.

a
[Ipn HopMa/NLHOM 3aKOHe paclnpefiesieHHst BeJHYHHB O, H JOCTO-
EEI}HEETH OLLEHKH JNsl OlHOKH, paﬂﬂnﬁ 0,997, noayyaem BEIpaXeHHe:

6=

., &

Ilpr nocratouno Gombmom N /i OueHKH O B npaByi0 4acTh COOTHOLIE-
HHS CJeAYeT MNOACTaBHTbL BMECTO TEOPETHYECKOro 3SHaYeHHs n::r2 I:TaTHETH-*

4ecKyIO OIEHKy JHCnepcHH o = Da.
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J. C. EBCEEBA

BJJHAHHE HMCHAPEHHA C NMOBEPXHOCTH KACNHHACKOIO
MOPSA HA ATMOC®EPHBIE OCALKH JIEHKOPAHH

Jlenkopanb — olHH H3 HaHboJiee cBOeoOpa3HBLIX MO MNPHPOAHBIM
yeaoBusaM pafioHos nobepexbs Kacnuiickoro wmopsa. Ocobennocts
npexXje BCEro 3akJioyaercs B MOBLIIIEHHOH YBJaXHEHHOCTH, KOTOpasn
B 3HAYHTEJbHOH CTeneHH OOBACHAETCH COBMECTHBIM BO3JeHCTBHEM
ropHoro peabeda MecTHOCTH M BOAHOR MOBepXHOCTH Mopsi. JleHKopaH-
CKHH paloH sBJfAETCcs BTOpo# (mocse BiAaXKHBIX cyOTponHkKoB I'pysun)
cyoTponuvecko 6asoin Coserckoro Cowosa. B ceasu c tem, uro ypo-
BeHb Kacmuiickoro Mops 3a nocjefiiHe. IeCATH/IETHA Pe3KO NMOHHKaeT-
cd, 3aZlaya KOJHYECTBEHHOTO OnpejeseHHs BJHAHHA HCMAPeHHA C MO-
BePXHOCTH MOpfA Ha BeJHYHHY OCAJKOB B YKa3aHHOM paiioHe IMPHOO-
peraeT HapOAHOXO3siCTBeHHOe 3HayeHHe. B HocienoBaHWu 3TOro Bo-
Npoca yKe NMONYYEHbl HEKOTOPble Peay/bTaThl, KOTOpPble H NYGIHKYIOTCH .
B JIAHHOH CTaThe. <

lMpouneccs, npHBOAAIHe K BbhinajeHuio ocajkor Ha Kacnuiickom
mope. Brngnenue oecankos B JleHKopaHCKOM pailoHe CBA34HO B OC:
HOBHOM ¢ oOuieit nupkyasauueii armocdepsl, paspuBaiolleiics Ha eBpo-
MelcKo-a3HaTCKOM MaTepHKe ;

A. A. Maparszane (1947) naer ofuyio XapakTepHCTHKY OCHOB-
HBIX THIOB CHHONTHYECKHX MPOLECCOB, NMOX BJIHAHHEM KOTOPBIX dop-
mupyvercs moroga Ha Kacnuiickom Mope, He cTaBa 3anaueii KOH-
KPEeTHOTO aHaju3a CyyaeB BHUTAJHHS OCA[AKOB B PAsHHYHBIX ero
paioHax.

3. M. Uluxaunackuii (1949), uccaenys pacnpefeneHse ocafkKoB MO
cespHaM Ha TeppuTopHH Asepbaiimxkanckoii CCP, Bujeaser CHHoI-
THYECKHE TIPOLLECCHl, NPH KOTOPHIX BhiNajawT ocafkH. B ocHoBY THOH-
3allHH MPH 3TOM MOJIOKEHO NPOXOXIEeHHe Ppa3JHYHbBIX BHIOB (poH-
TaNnbHEIX paspaenos. Mcnonb3oBanue THNH3alUHH MPOLECCOB, MNpPemJIoO-
KenHoe IIHXIAHHCKWM € Llebi0 ONpeneseHHs BIHAHHA HCMAPEHHS Ha
BEJHUHHY OCa[KOB, 0Ka3aJOCh 3aTPYAHHTE/NbHbIM, TAK KaK CMeHa THNA
(DpOHTAJNBHOrO pasfiela He BCerila COBMAfaeT CO CMeHOfl BO3AYIIHOM
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Macchbl, H3 KOTOPOH BBIafalOT OCaJKH;, KpoMe TOro, OLHHAKOBbIe THIIbI-
()pOHTOB MOryT BO3HHKATb NPH PasJHYHBIX CHHONTHYECKHX Npoleccax.

Hamyu Obli npoaHaJH3HpPOBaHBI' CAy4aH BbiNajeHHs OCaJKOB Ha
Kacnuiickom Mope 3a asa— 1959 u 1960 —ropa pasnuMyHbIX no pe-
UMY ocaikoB 110 8 GeperoBbiM cTanuusam (Taba. 1).

B xaxaom mecsue 1959 u 1960 rr. BhigensJiHCh TMEpPHOAL BhINa-
IeHHs OCaJIKOB TIPH oOnpejejeHHBIX CHHONTHYecKHX npoueccax. [aa
KaxJ0ro TAaKoro NepHoja NpOC/exHBAJHCh TPAaeKTOPHH CMelleHHs
IIHKJOHOB H AHTHLHKJIOHOB. Bcero GOm0 BhAeneHo 8D mnepHOAOB C
ocaakamu (42—nB 1959 r. u 43— 1960 r.): ocagku Gonee 5 mm 3a-
perucTpHpoBaHbl Ha craHuusax I'ypses, Acrpaxanb, Maxayxkana, ®opr
llleBuenko, Baky, 'acau-Kynu u KpacuHoBoack u Gosnee 10 mm—Ha
CTAHIHH J-IEHEEI]JEHI:-

B peayabTate 0Kasagoch BOSMOMKHBIM BBIIEJHTL 4 OCHOBHBIX THTIA
CHHONTHYECKHX TMPOIECCOB, NMPH KOTOPbIX Hab/aI04a 0Cch BbilajeHHe
ocajkoB Ha Mope. B ocHOBy THNH3auuH npu 3TOM OBLJIO MOJOMEHO
nepeMelleHie LHK/IOHOB H AHTHUWK/IOHOB H BBbITaJleHHE OCAJKOB H3
OJHOH BO3AYIIHON MacChl.

I THn xapakTepH3ayeTcs BTOPXeHHEM apKTHYECKOro BDE,E[},F:{E (AB)
c Bapenuesa, Kapckoro u Hopsexckoro Mopeil, a Takixe c ceBepa
3anagHoilt CuOupH; H3 paHoHa Banaﬂnnﬁ Cubupu, Kapckoro u Bo-
cTouHoli uyacTH bapenueBa mopeii Ha Kacnmii cMeulaetcs KOHTHHeH-
TaabHbI apkTHuyeckHit Bosayx (KAB) ¢ HH3kHMH TeMmmeparypamu H
Birarocofep:xannem; ¢ Hopsexckoro w sanajamoit wactu Dapeniesa
MOpeil cMellaeTcs MOPCKOil apKTHueckHil Bo3zayx (MAB).

[Tpu Brop:xkenun KAB cuHonTHUecKoe mosioMeHHe XapaKTepH3yeT-
Cfl CMelleHHeM 0O0JacTH BBICOKOTO [aBJieHHs, pPacnoJiodeHHOH Hajk
paifionamu bBapenuesa u Kapckoro mopeii, B 10}KHOM M KOro-zanaiHoM
Hanpasiennax K Kacnuiickomy mopio. OanoBpemenio c¢ CesepHoro
Ypana, 3anagnoit CHOMpPH nepeMellalOTcss UHKJIOHLE B HauyaJbHOR cTa-
JMH TIpollecca B IOXKHOM, a& 3aTeM B BOCTOUHOM, CEBEpPO-BOCTOYHOM
HanpaBJIeHHAX. :

IMpu Bropxenun MAB cuHONTHYeCKHii npouecc XapakTepH3YeTcs
cMeuieHHeM 00JiacTH TOBHIIEHHOTO [aBjeHHss W3 pakona CkanguHa-
BHH B 103KHOM M 10ro-BOCTOYHOM HampasjeHHsAXx K Kacnuiickomy mopio.
Han Bapenuessim u KapckuMm MOpsAMH, HaJ BOCTOUHBIMH paioHaMu
ETC pasBuBaoTcs LHKJIOHE!, CMellaloiiHecsd B I0XKHOM, IOro-BoCTouY-
HOM H BocTouHOM Hanpabinenusix. Hag Cpeausemubim u YepueiMm Mo-
PAMH — IHKJOHHYEeCKas JesATe/lbHOCTb. |

KonnyecTBo 0caakos, Bollajfalomlee npu BropxeHud AB B pasHbix
paiionax Kacnuiickoro Mop#, 3aBHCHT OT oco0eHHOCTell NpOTeKaHHs
npolecca, ero HHTEHCHBHOCTH, BjarocoflepXaHus ocalkoobpasyomei
BO3AYIIHOK Macckl. C NaHHEIM CHHONTHYECKHM IPOLECCOM CBA3aHbI
Haubosee oOHJIBHBIE OCaJKH Ha loro-zanagHoM nobGepexbe Mopsa. 3a
1959 u 1960 rr. B JleHkopaHH OTMeueHBl C/AYYAH BHIMAJEHHA OCAJKOB
10 80 s B cytku (B 1960 r. 18 cenrsnbps u 4 oxrabps).

I1 THn xapakrepHayercs BTOpPXXeHHeM XOJOAHOrO MOPCKOro BO3IY-.
xa ymepeHHbiX mwHpor (MYB) ¢ Arnantuueckoro oxkeana na Kacnmii-
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MosTopAeMoCcTE CHHONTHYECKHX NMPOLECCOB B NEPHOAK BhiNANEHHHA OCanKoB

Tatauua 2

I
2 4 = 3 g = | =
THNB CHHONTHIECKAX - = E ﬁ 2 & 7
Npoleccos 3 E g Cx - 2 O g
2 sl a8 2| £ |8E| g8 | & |§
S = e = 3 | 8% iz E |5
1959 roa
Uneno  yureHHmX :
hueil cocagkamn .| rog 19 24 69 37 25 29 28 | 7o
I Ten 11 13 29 19 11 12 8 | 28
II THn 3 6 15 5 3 ) 7 13
IIT Tan 1 — 9 4 — | 2 I 9
IV Tun 4 5 16 9 6 10 12 | 25
Yucno  yuTeHHBIX IHMA
Aneii c ocagkamu . | (X11—11) T 9 23 14 -6 14 .| 11 | 20
I tn 6 8 13 11 5 9 5 | 14
Il THn - — 2 -— 1 1 2 2
1II Tan — — — — —_ — — | —
IV o | 1 8 3 — 4 4 4
UKcao  yuTeHHBIX BECHA
Anedt ¢ ocapkamu . | (111—V) 3 ¥ 11 7 7 7 7 |19
I THn — ] 1 1 - 1 1 § 55
II tun — 1 1 -— 1 - - | =
11T Tun — — 1 S — - - 1
IV Than 3 4 8 6 6 b 6 17
Uucao  yuTe HHBIX JeT0
aHefi ¢ ocagkamu . [((VI-VIII)] 2 3 7 1 3 2 4 3
1 Tun — — 2 — — - - —
Il TN b 2 3 ) 1 3 2 4 3
111 THn - =] =] =] = =1]-=1]=
IV tan - - - —- — —_ -— -—
Uneno  yuTeHHBIX OCEHb
anedt ¢ ocagkamy . | (IX—XI) T ] 28 15 9 6 6 | 33
I Tin 3 4 13 7 6 |- 2 2 13
Il Tsn 1 2 7 4 3 2 1 8
111 Tun 1 — 8 4 —— 2 1 8
IV man — — e — — 2 4
1960 rog
UHeno  YYTEHHHIX .
OHEeH ¢ ocagKamMi . roj 43 23 o4 25 17 17 21 29
1 THO 3 1 9 5 1 2 5 12
I Tan 5 6 6 1 4 3. 1 4
I Tun 29 14 21 9 11 5 8 |12
IV THn i 5 2 18 10 I 7 7 | 31
Uxeno  yuTeHHBIX aHMa
aueil c ocagkamu . | (XII—II) [ 16 10 19 8 11 7 3 | 12
I Tum . . — — -— - - - — - - 1
Il Tan 4 3 3 1 3 3 1 2
I tin . . 10 6 6 2 8 3 1 2
IV tun 2 1 10 5 — 1 1 7




[Tpodoaxnenue maba. 2

TN CHHONTHYECKHX
npoueccos

Ceaonsl rojga

AcTpaxaHb

I'ypuen

Maxa4ykana

Bakry

thopr Llen-
qeHKO

K pacHopogcK
Tazau-Kyau

JIEHKOPAHb

—

Jucao  YYTEHHBIX
nHel c ocagKaMH- .
I D
II Tan
111 T™Hn
IV tan .
Uncio  YYTEHHHIX

fHeil ¢ gecagKamMH .

I THD

Il Tan

111 t™in
IV tan :
Uucao  yuTEHHEIX

IHel c ocailKaMH .

I TN
II THn
IIl THn
IV tHn

KoaH4yecTBO OCajKoB, BHNaBulee NPH KOHKPETHHIX CHHONTHYECKHX

BECHA
(11I—V)

JIETO
(VI=VIII)

OCEHE
(IX—XI)

les | | eo

— —_
e o L Rl o

-mim

| bora | o

|l | e —

ra—
—

| we

.
—

— o = b3 OO '-1]1‘*:'!'-:'

|m1mm

LT1T] ==l

I—MI-—-h

|l ]l = @l ] |e
B =11 = R

I '-'-I b2 L
LD O = LD A

1-'?.-“1 L2 =]

Tab .r1 nita 3
npoueccax (M.m)

. b =
; o = & = ] o]
THNH CHHONTHYECKHX . a 3 = g zgla
_npoie:cos 2 = @ = - g % 5 g
; X = = i n.; E
g 3 i g | 82| £ | & | =&
1959 roa
KoauuecTso ydres- -
HHX OCafKOB . . roja 59 114 | 469 | 224 | 101 130 | 241 |[1238
I Tun 27 40 | 183 75 38 49 28 | 467
I1 Tun 16 55 | 103 28 51 10 | .55 | 316
T tan 1 - 52 31 — 11 -2 | 1562
IV ... 15 19 | 131 90 12 60 | 156 | 303
Koanuectso yuren- | ° 3uma
HBIX ocaakoB . . |(XII—II) 8 18 | 163 75 28 72 67 |-268
I THn 7 16 97 39 16 37 12 | 166
11, Tun — —_ 13 — 12 1 22 50
HT tan — — A 5% i P g il
IV tHn 1 2 23 36 — 34 33 52
KoauwuecTBo yuten- | Becna -
HeIX ocagkoB . .| (III—V) [ 14 33 | 103 58 13 34 79| 211
I Tun 2 1 4 — 8 12 25
IT Tun — 14 12 - 1 il HEN i
III Tan - — 12 — —_ — — b
IV an 14 17 78 D4 12 26 67 | 180
5 3axk. 570
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[l podoancenue maba.

T

i
. : . 3 | 5 [a
HHOMTH HKHX o] o m o
o cnpu:rgcc::: : 3 E g E o i s 2 ::r §' ]
= o = = g =
§ | 5| 2| &) 3|8z 8| : |2
KomiuectBo YuTeH- JNeTo A i
HeiX ocagkos . . ((VI=VIIH| 13 34| 25 6 | 24 4| 29| 49
I Tam — o 7 — — — —- -
II tan 13 34 18 6 24 4 29 42
111 THm - — — -_— — — —_ —
IV tan — o — — —_ | - — —{
Ko/qHuyecTBO YuTeH- | OCeHB ;
HeIX ocagkos . .| (IX—XI)| 24 29 | 178 85 36 20 66 | 717
I Tan 20 22 78 32 22 4 4 | 276
Il Tun 3 7 60 22 14 5 4 | 224
III THn 1 —_ 4() 31 — 11 2| 14
IV THm . . . — — — — e — o6 I
i
1960 rox ]
i
1
KonauyecTBo yureH-
HElX OCagKoB . . rof 201 | 180 | 378 | 119 74 108 | 228
I Tun 19 14 62 37 3 10 33 | 2
11 THn 34 34 70 12 15 14 3 4
I TEn 124 86 | 112 35 38 43| 148 1-1!
IV Tun 24 46 | 114 35 18 41 44 | 50
Komigecto yuten- aHMa 1
HEIX ocanakoB . . | (XII=ID)| 41 42 | 112 44 34 34 16 lﬂg
I THO — — — 5 — — — 1
I1 Thn 13 11 39 12 | 10 14 3 1€
I1T THo 20 25 30 11 | 21 15 10 ﬂ
IV tun 8 6 43 16 3 5 3
KonuuyecTso yuTeH- | BecHa
HRX ocagkos . .| (III—V)| 27 29 76 25 36 49 | 234.
I Tin — — | 24 3 P — 2 | 44
11 Tun - 9 | 30 | — 5 | — | — | 15
I Tvn 27 20 e 3 1 — 19 48/
IV Tun — - 22 19 — 36 28 | 12T,
Konuuectso yuten- | JieTo *
HeIX ocagke . . ((VI=-VII)| 64 06 60 15 — 13 52 31
I THn 14 14 18 15 — —- 15 —_
IT Tun 21 14 1 — — — — —
III Tun 27 28 o7 — — 13 37 —
IV tan 2 40 14 —_ — — 31
Koauuectso yureH- | OCeHb
HBIX ocagkos . . | (IX—XI)| 69 13 | 130 35 34 25 | 111 |542
I THm . . 5 — 40 14 3 10 16 191
IT Tan — —_ — —- —_ —_ — 17
1T THn 50 13 55 21 16 15 82 69
IV Tun 14 - 35 — 15 — 13 | 265
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CKOe MOpe, CONpOBOXKAAeTcA NMPOXOMXKIeHHEeM XOMOAHBLIX (PPOHTOB, KO-
TOpHIE TlepeMewiaioTca OOBYHO C CeBepo-3amaja Ha loro-Boctok, Cu-
HONTHYECKOE TIOJIOMEHHe TNPH 3TOM XapaKTepH3yercsd CMeLleHHeM
00JaCcTH MOBBLILEHHOrO AaBjaeHHs (JeiicTBHe A30pcKoro MakcuMyma).
M3 paiiona Auraun uau Buckafickoro 3aiMBa B Oro-BOCTOYHOM H
BOCTOYHOM HAMpPaB/JEHHSAX MNepeMellaloTcH UHKAOHBI, KOTOpble pa3BH-
patorcss Haf CkawguHaBueli u DBanaruiickum mopem. Hag Cpeausem-
HeIM B UepHBIM MOpPAMH HMeeT MeCTO BOJIHOBAafl AeATeJbHOCTL H 0Opa-
30BAHHE LHKJOHOB, NepeMelaoliixcad Ha BOCTOK.

I1I Tun. Tlpu gaHHOM THOE CHHONTHYECKOrO Npollecca OCaJKH HAa
Kacnuiickom Mope cCBfi3aHbl ¢ LHMKJIOHHYECKOH JeATeNbHOCTbI) Haj
nenTpaasHbiMH paiionaMd ETC m Yepumim Mopem. B GoabuHCcTBE
cay4aeB UHKJAOHBI 3apoxKAawTCAd B UEHTPaAbHOH uyacTH ATaaHTHYe-
cKoro okeaHa H mepememawrca K ETC B BocTouHOM HanpaBieHHH
uepes ®panuuio, Fepmannio’ unu no wxkHoit yacth ETC u UYepnomy
mopto. Hepelko nuk/oHbl cMelaioress Ha BocToK M3 CKaHJHHABHH Ha
sananusle pafionsl ETC. Han cesepHofi yacteio UepHoro mopsi pasB-
BAIOTCA UHKJAOHBI, CMellaliUHecs B BOCTOYHOM H IOTO-BOCTOYHOM Ha-
npasaennstx Ha Kacnuit. [1pu satom nag Cpeausemnsim mopem, Magoit
Asueit ¢ jora, Hag cesepubiMu paiionamn ETC c cesepa pacnonara-
10TCA 00JACTH OTHOCHTEJbHO NMOBLILIEHHOrO AABJEHHA.

IV thn. [lpu manHoM THNe CHHONTHYECKOTrO Mpollecca OcaiKH HA
KacnuiickoM MOpe CBS3aHBl ¢ LUHKJIOHAMH HJAH BOJHOBHIMH BO3MYILLe-
HHAMH, NpHIIeAWHMH co Cpean3eMHOTO MOpPs (BBIXOABI HOMKHBIX LHK-
nAoHoB). Han Bocrounoit EBponoit 1 3anajanoit Cubupelo pacnosoxeHa
06J1aCTh MOBBLILEHHOrO AABJEeHHd, a C CeBepo-BOCTOKA AT/IaHTHKH
yepes CkaHauHaBHio H 3anaauyiw Espony na CpeauseMmHoe Mope Ti-
HeTCAl MoJioca HH3KOro JapieHHd. LIMKAOHE H BOJHOBBIE BO3MYILEHHS,
Bo3HHKIIMHe HaA CpennseMHbBIM MOpeM B J0XKOHHax ceBepoaT/aHTH-
YeCKHX JeNnpeccHH, CMelllaloTesd HA BOCTOK H CeBEpPO-BOCTOK HMKHee HJH
ceBepHee B 3aBHCHMOCTH OT MONOXKEHHS aHTHUHK/AOHA Haj Bocrounoh
Esponoit v 3anagnoit CubGupbio. [Ipu sTOM B TenjaoMm CekTope HMHBLIX
LUHKJIOHOB KacnHilckas Bjara HepeAKo BBIHOCHTCH Jajeko Ha CceBep.

Jnf pasauyHBIX NYHKTOB ToOepeXbsi MOPA NOJACUHTAHBl JAHH C
OcafKkaMH TpPH BhIAEJEHHBIX CHHOMNTHYECKHX Npoleccax H KOJHYECTBO
OCafIkoB TIPH KaKJIOM H3 HHX IO Ce30HaM roia H B ueqaoMm 3a 1959 u
1960 rr. (Taba. 2, 3). '

HaubGonee uHTeHcHBHBle ocafku B JIeHKOpaHH BeImajaiorT IpH
srop:keHHH AB u MYB (I u Il Tunwi).

Cpennee cyToyHoe KOJHUecTBO ocafkoB B Jlenkopanu sa 1959—
1960rr. B I u Il THmax cHHONTHYECKHX NpoueccoB coctaBuno 18 mm,
IIT tuma — 15 mm, nas 1V thna — 14 ma. Cpeanada npomosKHTEdb-
HOCTh CHHONTHYecKoro npouecca | tuna — 3 mua, 11, 111 u IV — 2 ans.

CBA3b OCAJIKOB € XapPaKTEPHCTHKAMHM BIAXKHOCTH Bo3ayxa B Jleu-
Kopauu. Mssecrno (Ipospos, I'puropweea, 1963), uro ocaaku onpe-
NeNA0TCA BaAarocofep:KanHeM, OTHOCHTEbHON BJa:KHOCTbIO B 0OCaJKO-
obpasyiolieil BO3NYIIHOA Macce M HHTeHCHBHOCTbIO mpouecca. Hawmu
Obina mMpedHpHHATA MONbBITKA YCTAHOBJEHHS CBASeH Mexay YKasaHHbBI-
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MH XapakTepHCTHKaMH AJAfA I0ro-zanajHoro paloHa mobepexbs Mops.
Beuay OGoabuworo passoofpaska BeJH4YHHbI OCAJKOB MO  BHICOTE
(taGa. 4) W TPYAHOCTH HX OCpelHEHHs] OCAaJKH YYHTHIBAJHCh TOJNLKO
710 THAPOMeTeOCTaHLHH JIeHKOpaHb.
' TaGauuwa 4

Cpennee MHOTOJETHee rof0BOE KOJNHYECTBO ocajgkos *!

HA pasHeIX BHICOTAX B Oro-sanajHoM padone nobepembn
Kacnniickoro mopa (KaumaToaordueckuit cnpasounnk, 1957)

Cranuns e s | e
Jlenkopans (Mafk) . « . . . —20 1099
Actapa . ., . . . R . —21 .4 1242
JluneMans . . . . . . . . 500 1871
Jlepuk . . . . . . i e 1087 410 4

AHaius asposornueckoro martepuada mo Jlenkopanu. za 1959 n
1960 rr. mokasau, uto BTOpXKeHHe OCaAK00Opasyiouleil BO3AYMIHON
MAaccH C MOpPA B yKa3aHHBIH paloH TNPOMCXOAHT B BHAE KJHHA Ha
BbicoTax 1—3 xm (Boime 3 Km HaGalofaercs 3anajHO-BOCTOYHBIA mne-
peHoc, B NPH3EMHOM cJioe MOJ BJMAHHEM MECTHBIX YC/IOBHHA npeobaa-
Jaer Berep ¢ cywM). B aHH c OcaZKaMH OTHOCHTe/IbHas BJAXHOCTb
‘Ha BoicoTe 1—3 xa nosuimagace Ha 10—50% mno cpasnenuio ¢ nmepuo-.
AaMH, NpeJlIecTBYIOWHMH BbiMaJeHHI0 OCajkoB. B cBA3H ¢ 3THM
YCTaHABJHBAJACh 3aBHCHMOCTb MEXAY CYTOYHOH BeJHYHHO# OcalKoB,:
BHIMABIIKX TIPH KOHKPETHOM CHHONTHYECKOM TNpollecce, H OTHOCHTE/b-
HOM BJaXHOCTbIO Ha BeicoTax 1,5 u 3,0 ku (850 M6 u 700 m6 nosepx-
HocTH). UTHOCHTeNIbHASA BJAXKHOCTh YYHTHIBajach N0 CTAHUHK JIeHKoO-
paHb B ocaakooGpasyiouieii BO3AYIIHOH Macce B CPOK, NpeliiecTByio-
IHH BBINAJEHHIO OCAJKOB;, BO BpPeMs HCCAeNOBAHHI YYHTBIBAJOCh
nmoboe KoJHYecTBO 0caKoB. .

Utobbl MCK/IIOYHTL BJAHAHHE TeMIlepaTypnl Bo3iyxXa Ha ocalku H
MOJYYHTh 3aBHCHMOCTh MOCJAeJHHX TOJbKO OT OTHOCHTE/NbLHOf BJaxK-
HOCTH, (paKTHHYeCKOe KOJIHYeCTBO OCAJKOB MPHBOAHJOCH K OAHOH TeM-
neparype (posnos, I'puropeesa, 1963) 10° u 0° ma BbicoTax 850 M6
u 700 m6 nosepxHocTH cooTBeTcTBeHHO. [laHHEle TeMnepaTypsl SIBJf-
10TCHA CPpeJHeMHOroJIeTHHMH TOAOBBLIMH BeJHYHHAMH Ha KamIoil H3
YKasaHHbIX H300apHYeCKHX NMOBEPXHOCTEH. .

B pesyabrate npoBedeHHBIX HCCAedOBAHHH BBIACHHJOCH, 4YTO CBA3b
MEXIY CYTOYHBIM KOJHYEeCTBOM OCAJKOB NPH OJHOM CHHOMNTHYECKOM
Tpouecce H NpeliecTByloleldl OTHOCHTEJNbHOH BJaXHOCTbIO Ha O00OHX
n3obapHyecKHX noBepxHocTAX OoJjiee 4eTKO Bbipaxkena B XOJOAHYIO
MOJOBHHY rofia, uTo ykasbiBaeT Ha Oosiee OnaronpHATHble IHPKY.s-
IIHOHHBIE@ YCJOBHA BhIMajJeHHA OCaJIKOB B. 3TOT ce3od (puc. l). 3asu-
CHMOCTb KOJIHYECTBA OCAaNKOB OT NpelecTBYIOUell UM OTHOCHTeNbHOM
BJIAXKHOCTH Jyulle Bhipa)keHa Ha Beicote 1,5 KM, ueM Ha 3 KM, uTO
CBHAETEJILCTBYET O TOM, YTO KOJHYECTBO OCAJAKOB Haj Hccnenyemnﬁ
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TepPUTOPHEH omnpefeasercs BaarocolepxaHHeM HHMKHHX CJ0€B aTMo-
cpephl. ‘

B xonoanoe noayrofiue KO3(pPHUHEHT KOpPpenAlHH MeXAY YKa-
3aHHEIMH BeanduHamu coctasua 0,80 na BeicoTte 1,5 km H 0,73 HA BHI-
core 3,0 xm. HanbGonee HH3KHe 3HAYEHHSI OTHOCHTEJLHOH BJAAXKHOCTH,
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Puc. 1. Cpash Memay ocCagKaMmMu H OTHOCHTeJNbHOR BJIaM-

HOCTBIO B XoJoaHoe noayrofue 1959—1960 rr. 8 Jlenko-

anH: a —mna ypoere 830 m6, 6 —Ha yposue 700 M6,
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Puc. 2. Cpfizb MeXAY oOCaJKaMH H YyAeNbHOA BJAXKHOCTEID B XO- .
JopHoe noayrogve 1959—I1960 rr. 8 Jlenkopaun: @ —Ha ypoBHe
850 m6, 6 —na ypoese T00 mf. ¥Venosnne oGo3padenus — oM. puc. 1

Brinn npoBelleHbl TaKe HCCAeNOBAHHH CBS3H MeXIy ocagKaMi
H YHeJbHOH BJaxKHOCTBIO HA BhicoTe 1,50 kat u 3,0 km (puc. 2). B xo-
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JojaHOe noayroane Ko3(@@HuHeHT KOppeNslHd MexXLy OocaikaMH H
yleabHoil BaaxHocTeio cocraBun 0,75 na Beicote 1,5 k¢ u 0,67 na
oicote 3,0 xm. B Tenanywo nonoeHHy roia ykasaHHbleé CBA3H 3HAUH-
TeJbHO ciaafee M XapaKTepH3YIOTCs KO3(p@HUHEHTAMH KOpPpeaslHi
0,51 na Beicote 1,5 xm u 0,40 na suicore 3,0 K. :

BansiHHe McnapeHHs Ha KoauyectBo ocallkos B Jlenkopauu. [lo-
BOJILHO TecHbIe CBSI3H B XOJIOAHYIO NMOJOBHHY rojla Memay ocadKkamu
M XapaKTepHCTHKAMH BJIAKHOCTH B ocajkooOpasylouleil BO3AYLWHOH
Macce NO3BOJAIOT ONpPeNeNHTE B nepBoM BpHOJHKEHHH BJAHSHHE HCMa-
peHHsl Ha KOJMYECTBO OcalkoB B JIeHKOpaHH MO H3MEHEHHAM Xapak-
TEPHCTHK BJa)KHOCTH MPH IBHXKEHHH BO3[yXa HaJl MOpeM.

C 370l 1ebl0 M3 BCeX NMEPHOJAOB BbiMaleHHs OcaAkoB B JleHKo-
paun 3a xosognyio nosoBuny 1959 u 1960 rr. (57 .cayuaeB) HaMu
BHIJEJNSJIHCh Te cJayyad, Korja ocaakooOpasylolmas macca BO3AYXa
NPHXOAHJAA ¢ BOASHBIM NapoM, BO3HMKIIHM Haj MOpeM B pesy/bTaTte
ucnapenus (40 cayuaer). M ana Ka)kaoro w3 HHX NPOCAEKHBAIOCH
yBeJIHUeHHe XapaKTePHCTHK BJIAMKHOCTH (C yYeToM MOHHIKeHHS TeMme-
paTyphl BO3AyXa) NOJ BAHAHHEM HCTAPeHHS.

OtcyTcTBHEe aspoJorHieckHx HabmioAeHHii Hal akBaTopHeHd Mopd
W pelKas CeTh CTAHLMIl [0 30HAHPOBaHHIO aTMocdepbl B MPHOpEKHBIX
pafioHax He MO3BOJIHJH ONpeldeJHTh YBeJHUEHHE BJaKHOCTH TIOA BJIH{-
HHEeM HCNapeHHsd 3a KaMKAblfi BbJleJIeHHBIH MEpHOJL BhINajeHHs ocal-
koB. [TpocnexxHBanock yBeJHYEHHEe XapaKTepPHCTHK BJAAXKHOCTH B Ocajl-
KooGpasyroleii BO3AYIWIHONH Macce NMpH NepemelleHuH Bosayxa ot [a-
can-Kyan — KpacnoBoacka na BoctounoM nobepexbe no Jlenkopa-
Hu — Baky Ha sanagsom. YBeauueHHe aGcOMIOTHOH M OTHOCHTEJbHOH
BJIAXKHOCTH HAa YKa3aHHOM Y4acTKe ONpefensioch Ha Beicote 1,5 Kat

TaGauwuwua 5

Bausnue Wcnapenus ¢ nosepxnocTH Kacnuiickoro mMops sa ocagkd B Jlenkopauu
NPH HOHKPETHHX CHHONTHYECKHX Mpoueecax

‘Baamnoctn (Wa prcoTe 850 u6) UH;AHH
E HiMeHeH RE E HaMEHeHHE
=] BOCTOUHOE MO~ aanafghoe mog BIHE- noj BJAHA-
| Gepesibe NOGE P B E HHeM ucna- | o HHEM HCnA-
Bpema xHabnwopenuft % Henpa g_' ; i
& = ]
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Oxra6ps 1959 . . . .| IV |4,5| 35| 16/6,9|65|13,2| 2,4 | 35 [ 26| 20| 76
QPeppans 1959 . . . .| IV |3,2| 59 24,00 92| -210,8] 20 | 16 7| 44
Oxtabpe 1959 . . . .| 1114,2) 47| 10/6,0) 99 4 1,81 30 [ 41 ] 12| 29
Hexa6ps 1960 . . . 1713,4| 62 2]4.5 9 10,0 3,11 25 | 20 71 35
fAneape 1959 . . . m{3,0078| —8/4,0{93| —11,0| 25 |14 7| 50
Oxkrabps 1960 . . . . 15,9/ 45| 16/9,0, 99| 13,1 | 33 (43| 13| 29
Mapr 1960 . .. .| 1{3,1| 58 314,298} —1} 1,1 | 26 | 20 81 40
~ Anpaps 1959 o ow i 112,960 ) —6,4,0]9 | —2{ 1,1 ] 28 | 16 71 44
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(800 m6), Tak Kak HMcnapuBlIAfACHA Bjara He ycneBaeT pacnpocTpa-
HHTbCA Ha 0OJBLIYIO BBICOTY.

PesyabraTel HEKOTOPHIX pacueTOoB DPE,H.CTE‘BHEHH B tabm. 5. Ilpu
ofnpefeneHHbX CHHONTHYECKHX mNpoleccax BJAaXHOCTb NOA BJAHAHHEM
ycenapenus ypeauunsaerca Ha 20—35%, uTo NPHBOAMT K yBeNHUEHHIO
ocaJKOB B YKazaHHOM paiioHe Ha 29—769%, B 3aBHCHMMOCTH OT CBOJICTB
BO3AVUIHOH Macchl mepel nepemMelleHHeM ee Hal noBepxHoctblio Kac-
nuiickoro Mopa. Mcxoas M3 nonydyeHHBIX JaHHBIX, MOMHO ODHEHTHpO-
BOYHO NpeanoJaraTh, 4To B cpefHeM 3a rofl 35—409% ocankop Jleu-
KOpPaHH BhiNaJaeT Noj BJAHSIHHEM HCrnapeHusa c nosepxHoctd Kacnwuii-
CKOTO MOps.
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A, C. WKJISIEB

PACTIPELEJIEHUE ATMOCOEPHBIX OCAJIKOB
HA TEPPUTOPUHU NMEPMCKOHN OBJIACTH

¥panbcKHe ropbl, PacrnoioeHHble HAa NYTH ABHMKEHHS LHKJIOHOB,
nepeMellamUHXcA ¢ 3anaja, Ioro- H ceBepo-3anana, oOKasspaloT cyue-
‘CTBEHHOe BJIHAHHE Ha BO3JYIUHbIE TeYeHH, a CJeloBaTe/NbHO, H Ha
pacnpeneneHde atMmocdepHeix ocankos;, B Ilpenypanbe, Ha 3anagHbix
HaBeTPEHHBIX CKJOHAX rop OCafiKH BHINAjaloT 4Yawle H B OoablieM
KOoJIHYecTBe, OCOOEHHO B XOJOAHBIH MEpHOM, 4YeM Ha BOCTOYHBIX TOLI~
BeTPEeHHBIX CKJIOHAX. .

Ha pacnpenenenne ocankos Ha Tteppurtopuu Ilepmckoit obaacrty,
. BOCTOYHYIO 4YacTb KOTOpOii NepecexkaloT YpaJbCKHe ropbl, 3HAYHTENb-
HOe BO3/IeHCTBHE OKasblBalT [Ba (akropa: TPaeKTOPHH mnepemelle-
HHA UHKJAOHOB, CBA3aHHBIe ¢ QOPMOH IHPKYJAAUHH, H YpaabckHe ro-
pbl, BhI3BIBAlONIHe 3aflep:KKy H yrayOJjeHHe UHK/IOHOB NPH NepeBasd-
BaHHH HX 4epe3 xpeber. .

B Hacrosmem HCCNeNOBAHWH [aeTcd aHaJH3 pacrnpefeseHus
-atMocepHbIx ocaflkoB Ha TepputopHH IlepMckoil obsacTH B CBASH C
BJIHAHHEM 3THX QaKTOpOB.

- B pabore ucnonbsoBaHbl MartepHasanl HabmwogeHuid 97 Mereoposio-
ruyeckux craduui. [Ipn stom mo 45 crasHuuaAM nepHof HaOMONeHHH
cocrasaser 64 roga (c 1891 no 1954 r.) u nmo 42 cranuusam — 45 ner
(c 1891 mo 1935 r.). PassoctH B rogoOBHX cyMMax arMmocepHBIX
0CaJKOB, MOACYHTAHHEIX 3a mepuonnl 1891—1935 rr. u 1891—1954 rr.,
COCTaBJAOT NOYTH Mo BceM craHuuaM 2—3% H TOMBKO IIs MeTeopo-
JorHyeckoi cranuuu Yepryuika — okoso 5%. Kpome toro, Oblau . Hc-
noJib30Banbl: c60pHOKHHEMaTHUecKHe KapThl 3a 1952 u 1953 rr. (c6op-
HOKHHEMaTHYeCKHe M cpelHHe Kaprel.., 1960); karanor dopm at™mo-
chepuont uupkynauun mo . f. Banrenreiimy sa nepuom c 1945 mo
1949 r. (Baurenreiim, 1952). ,

AnanH3 BIMAHHA BBICOTHl MecTa Ha pachpejefneHHe aTMoc(epHBIX
OCaJlKOB IPOH3BOAHACSA NMYyTeM YCTAHOBJEHHsS 3aBHCHMOCTH IO IUIHPOT-
HBEIM MOJIocaM MeXKAy BLICOTOH CTAHUMH HaJ YpPOBHEM MODHA H Kojuye-
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CTBOM OCAaJIKOB, a TaKKe Mo rpajHeHTaM H3MEHEHHs OCalKOB C BbICO-
Toil, BuluHcaeHHBIM o Mertony O. A. [dposaoBa (Mamenenuwe Kianma-
Ta.., 1952) H no yMeHBIIeHHI0 STHX rpajHeHTOB B COOTBETCTBHH C yiAa-
JEeHHOCTBID MEeTeOpOJIOTHYEeCKHX CTaHUMi oT Xpebra YpanbCKHX rop.

BLIJIO YCTAHOBJIEHO, YTO YBeJHUYeHHe OCAafilKoB ¢ BBICOTOH COCTaB-
nser B cpeaHem aas obaacrn 71/100 m, uro GAH3KO K pesyJabraTtam,
nonyyeHHsiM M. A. Bepecresoii u JI. Il. [lannaosoit (1954). Habumio-
JlaeTcs HeKOoTopoe yMeHblieHHe rpajMeHTa ¢ ceBepa Ha lOr, a Takxe
NpH YAAJeHHH MeTeOpOJOrHYecKHX craHuuit ot xpebra. Tak, na 59°
c. ul. Ha paccrosHuH oT xpebra B 120—130 xm rpaiueHT HaMeHeHHS
oCaJKoB ¢ BeicoTOl cHumkaetrcs Ao 40—42 um/100 m, a na paccrosuuu
240—250 ks —mo 20 mm/100 m. AHanorHdHbli XOJ H3MeHEHHA rpa-
anenTa HabAwaaeTcH H Ha APYrHX IWHPOTAaX. :

BoapeiicTBHe MHPOTHL MecTa TPOABJAETCH JIHIIL B KpafiHWX 3a-
MagHbIX H BOCTOYHBIX FOPHLIX pailoHax, riae NPOHCXOJHT HeKoTopoe
yObIBaHHEe OCafIKOB C CeBepa Ha 1or, U He BBIPAMNEHO B LiEHTpPaJbHOIl
yacTH obGaactu mexny 55°-u 57°30" B. n. Takoe maMeHeHHe OCagKOB,
No-BHAMMOMY, OOBACHAETCH He CTOJNbKO 30HAJbHBIMH TPHYHHAMH,
CKOJIBKO yBe/lHYeHHeM BbICOTHl YPasibCKHX I'Op B CeBepHOM HampasJe-
HHH. '

I'panuenT uaMeHeHHs OCafKoB ¢ LIHPOTOH MecTa B 3anajHoii 4ya-
cTH obnacTH coctapasgeT okoqo 30 mm, a B BocTouHOI — okono 110 s
Ha OfHH FPARYC MIHPOTHE.

Ha ocuoBanum o6pabotkn MartepuasoB HabawOIeHHiT no BceM
97 MeTeopoNOrHYeCKHM CTAHUMAM OBITH MOCTPOEHEI KapTh pacnpefe-
JEHHA CpelHHX MHOroJIeTHHX CYMM atMmoc(epHBIX OCajKOB 3a TOf,
3a tennaslii {anpenb—okTAGpL) U XoJ0AHBLIH (HOAOPL—MapPT) nepHo-
nbl. J1715i BOCTOUHBIX, FOPHBIX, PaiOHOB, HMEIOIHX PedKYI0 CeThb MeTeo-
POAOrHYECKHX CTAHLMH, NMPH MOCTPOEHHH KapT YYHTHIBAJCA CPajHEeHT
H3MEeHeHHs 0CaJKOB C BLICOTOI.

Cpennee rojgoBoe KOJHYECTBO OCAaJKOB Ha TeppPHTOpHH o06jacTH
H3meHsiercss oT 450 mm Ha 3anage u wro-zanage Ao 900—1000 mm wa
ceBepo-BocTOKe, Ha kpaiinem 3amajie OCHOBHOe HanpapJeHWe H3IOTHET
npubaxKaencs K WIHPOTHOMY, a HAa BOCTOKE — K MepHAHOHAJbHOMY
(puc. 1). OtpenbHble OTKJIOHEHHS OT YKAa3aHHOTO HanpapB/eHHA H30-
rHeT MOXKHO OOBACHHTL BAHSHHEM OTHOCHTENbHO HeGOJNLIUHX BO3Bbi-
mwenHocTeil (Bepxue-Kamckoit u apyrux).

B BocrouHoft ropHo#t yacTu ofsacTH, HeCMOTPA Ha -MepHAHOHAJb-
HBIH XOJ H30JHHKI, HabmoJaeTca pe3Kkoe yMeHblIeHHe OCaJKOB K IOTY,
ocofeHHO Ha UIHPOTe Eﬁ“SG’——ﬁﬂﬂé{Jﬂ’, yTo O0BACHACTCS NOHHMKEHHEM
YpanbCcKHX rop B 3TOM HanpaBJeHHH. YBeNHUHBAKTCH OCAfKH C BhI-
coToit Mecta HauboJiee HHTEHCHBHO Ha ceBepe (Mexnay 58° c. m. u
62° c. m.), uto cBsa3aHO He TOJABKO c ocoleHHOCTAMH peabeda, HO
TaKxe ¢ TeM, YTo 3TOT paloH nojaBepraercd BO3AEHCTBHIO OAHOMH
OKpauHbl HaubGosee yacTo NpoxoAawux sgeck or [IpubGantuku Kk Ypa-
ay unknaonos (Lllaposa, 1958).

CpennHe rojgoBsle CyMMbl JAalOT JHIIL OOWIYI0O KapTHHY pacmpe-
JeJIeHHs 0CaJKOB HAa TePPHTOPHH 00JACTH H He OTPaXA4lT HX H3MEH-
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YyHBOCTH TIO OT[AeJNILHEIM rojam, KoTopas ofycioBnauBaercs ocobeHHO-
cTAMH aTMocepHOH UMPKYAAIUH OTACNBHBIX JeT.

Kak npumep H3MeHeHHsi aTMOC(epHBHIX OCAaJKOB OT roja K rony
npuﬁﬂm?}mﬂ NaHHbBIE TNQ MeTeopoJorHYeckoft craHunH YepablHb
(taba. 1).

TﬂﬁﬂHuﬂ I.

FpapHeHTH H3MEHEeHHWS TONOBHIX CYMM aATMOC(epPHBIX OCANKOB B CMEXHBIE TMOMBI
B AOASX OT MHOroJeTHed aMnantyas no Yepawnw (1888—1897, 1900—1918,

1921—1954 rr.)
HuT2pBanW B = i,
e IR0 I AT | ot coor. | % o1 o
AMIVIHTY gl BETCTB. MHTEpRAJA ;
0—0,1 12 11 23 23 38
0,11—0,2 3 10 13 36 a9
0,21—-0,3 6 6 12 48 79
0,31—0,4 3 3 6 54 88

3a 1961 r. st passocTh He npeBwmimany 0,6 MHOTOMIETHeH AMM/IH-
Tyabl (A); B 95 cayuasx u3 100 ouu Guiiu ue Gosee 0,5, a B 79 cay-
yasgx — He 6oaee 0,3 A. ChnegpoBaTenbHo, TFogbl ¢ HaHMEHBLIUHM HJH
HaHOOMBIIHM KOJHYECTBOM OCALKOB 332 MHOTOJETHHI MepHoj He Ha-
CTYnaioT BHE3anHo, a <«NOATOTABJAUBAKTCA» B TedueHue paAjfa Jjer. Be-
POATHOCTL HX HACTYIJIEHHA B JIBYX CMeMHhIX TOHax OYeHp MaJja.
[TouTH HeBO3MOXHO OXKHAATL TAKIKEe OJNHHAKOBOrO KOJIHYeCTBA Ocaj-
KOB cocefHux ner. bonee Toro, B T3 cayuasx nua 100 ysenuyenne (uau
YMeHblIeHHe) OCaflkoB OT FOAA K FOAY npojojxaerces He Goaee OmHO-
ro roga, a B 91 cayyae — He GoJsiee ABYX JieT. DTO 3HAYHT, YTO ECJH
B TedyeHHe IBYX JeT HaOJ0Naj0Ch YBelHYEHHEe TOJOBHIX CYMM aTMo-
chepHBIX OCaAKOB NO CPABHEHHIO C MPEJUIECTBYIOIMMH TONAMH, TO B
nociaefyouee BpeMa HX KOJNHYECTBO HayHeT YMeHbIIAThcH, HO He 0o-
Jee uem Ha 50% or MHoroneTHelt aMMAHTYALL

Pacnpenenenne atmocdepHuix ocagkoB Ha Teppuropuu [lepmcekoil
006/1aCTH MOXeT 3HAYHTEbHO MEHATLCS B 3aBHCHMOCTH OT TPAEKTOPHII
uHKnoHoB. [locnegHee xopouio NoKazaHo B HCC/IEOBAaHHH, fIpOBEeH-
HOM Hamu coBMectHo ¢ E. M. Yecnokopoii, Koraa 6bi1 3a ABYXJAeTHHI
nepuox (1952—1953' rr.) npousBelen aHaJH3 pacnpefeieHds oca-
KOB NPH PA3JHYHBIX TPA€KTOPHAX CMEIIEHHA UHKJIOHOB OTHOCHTEJLHO
[Mepmckoit o6nacTi. Bee uHKAOHB ycnoBHO OLIAM TNMofedeHsl HA 4 TH-
na: 1) ceBepHbie, nepeMellaloiiHecs ¢ CeBEpPa Ha IOr, WHAUe, «HLIPAIO-
liHe» MHKIOHH, 2) ceBepo-zanajiHele, BO3HHKalOuHe 3a 68° c. wi.,
3) sanagnsie — ot 44° 1o 68° c. w. U 4) WKHBIE, NepeMeulaOMIHeCs
B C€BepO-BOCTOYHOM HJIH CeBEPHOM HampaBJeHHAX co cropoHn Cpeau-
-3emHoro, Hepuoro nian Kacnuiickoro mopeil.
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YCTAHOBJIEHO, YT0 Hauboabllee KOJAHYECTBO 0CAJKOB Bhimajaet npu gop-
me C (or 150 mm Ha 3anagme ob6aacth go 200 mmu HAa BOCTOKe), a Hau-
menbiiee — npH dopme E (ot 50 mm Ha wro-zanage mo 90 mm Ha
BOCTOKe): npu 3anagHoit dopme uupkyasuuun (W) Ha samage obna-
cTH Beinagaet 110 sam, a Ha BocToKe — 140—150 mm.

¥Yxa3aHHble 3aKOHOMEPHOCTH B pacnpeleneHHH aTMochepHbIX
OCaJlKoB MPeACTaBJAI0T HECOMHEHHBIH HHTepec IJA H3YyuyeHHs (GopMH-
pOBaHHA PEYHOro CTOKA H 3aciAyXKHBawT OoJjee AeTaJbHOrO HCC/aeno-

BaHHA. :
JIUTEPATYPA

Banrenrefim I'. 8. OcHoBH MAKPOUHPKYJALHOHHOTO METOAa AOJATOCPOYHLIX Me-
teopoaorHyeckHx nporuo3oB ana ApktHrH. JL.—M., nascesmopnyte, 1952,
Bepecnesa M. A, n Naunnosa JI. [1. Bausanne Boseoliennoodefi pasHHHbBI
Ha ocaiku H BaarooGoport. «Tp. I'TO», Bun. 45 (107), 1954

«HaMeHeHHe KaWMaTta B CBA3H ¢ NJadoM npeo6pa3oBaHMfs NPHPOAH 3ACYIIIHBHX
pafionos CCCP», Ilog pen. X. M. INlorocana. JI., I'mapomereonsaar, 1952.

Kanmaronoruuecknt cnpasognunk CCCP, 1946, Bun. 9.

Kaumaronoruyeckuii EI‘I]]HBDlIHHJ{ CCCP, 1954, Buin. 9a, u. 2.

C6oprokunemaTHyeckue H cpefne kKaptet AT 500 cuHonTHYecKHX MepHoAoB 34
1938—1957 rr. M., LIMIT, I“HI"MC 1960.

IMaposa B. . Uncao JHefl ¢ ocajKaMH Pas/MYHOH BeJHYHHLE HA TepPHTOPHH
Esponefickofi wactu CCCP u Kaskasa. JI., I'naipomereonspar, 1958



B. I. BHIKOB, MEXIH 3JIb CAXA®

MAKCHMAJIbHbBIAH CTOK PEK HPAKA

O6mue 3ameuanns. Ha pexkax Mpaka nauGoaplune pacxoan op-
MHPYIOTCS 32 CYET CHEroBOro M JOXKAEBOro TMHTAHWA, NOCTHFAA MAKCH-
MaJibHBIX 3HAYEHHH B anpeje — Mae.

[lasojounbie pacxoibl HOXKAEBOro NPOMCXOMKAEHHS B OTHefbHLIE
rofipl B MEepHOJ BeCHH MOrYT NpeBRIIUATh MAaKCHMaJbHbEIE pacxoAbl
cHerosoro npoHcxoxgenusi. [laBomouHble pacxofsl COBMECTHO C pac-
X0JI0M, NOCTYNAIOIHM B peKy OT TafAHHHA CHEroB, MOTYT NpeAcTaBafATh
coGofi GOJBIIYIO OMACHOCTB, YTO HMeao Mecto B 1941, 1946, 1950 wu
1954 rr. na pexe Turp u B 1954 r. na pexe Er¢par. ITonosoawe Ha
pekax Turp n Eﬂgpa'r B 1954 r. OBII0 caMBIM BLICOKHM B TeueHHe Mo-
caeguux 50 mer. OGe pekH B paiioHe r. Hacupuda coefHHHJIHCL B pas-
JHBE BMecTe, YTO HaHec/ 0 cTpane Gosbinoi ymep§.

Monyan makcumanabHoro croka. Monyaw MakcHMaibHOro Mecst-
Horo croka pexk Mpaka no paHubiM ¢akTHYecKHX HalnwofeHHn (n0
1957 r. BKJWUHTENBLHO) TIpHBEJEHBI B Taﬁ.rl. l, a MmakcumaapHOro Cy-
TOYHOTO €¢TOKa — B Taba. 21,

Mojyan MakCHMa/bHOIO CYTOUHOTO CTOKa Ha peke THrp H ero
npHTOoKax HaMmensores ot 220 a/cex km? (peka Xasep) u 136 afcex/km?
(pexka DBoabwoit 3a0) B ropHoit obaactu go 1,6ea/cex/km® (Turp —
Amapa) u 0,71 afcexk km* (Kenak-Canex) wa 1wore MeconoTaMcKol
HH3MEHHOCTH. '

Moayan makcuMaJabHOro CYTOYHOrO cToka pekH EBdpar uamens-
iorca ot 13,3 a/cex km?  (Xut) 1o 8,0 afcexk km? (HHKe TIOTHHBE
XUHIHuA).

Mopayai mMagRcUMaabHOrO MECHAYHOro CTOKa pekn THTp M ee MpH-
TOKOB (cM. TaGa. 2) uaMmenswonca ot 48 a/cex km?*  (peka DBoabuoft
Ja6—3cku-Kenak) B ropuom paiione mo 0,6 afcex km? (peka Turp —
Kenak-Canex) B 103KHOM HH3MEHHOM paiioHe. |

I Ha6mopgenus 3a crokoM pex Hpaka mmelT BecbMa pasiHuHyio JIHTENbHOCTS!
7 cTeopos Menee 10 aer, 2 creopa ot 11 mo 20 aer, 6 creopos ot 21 po 30 ner u
9 creopos ot 31 mo 51 ropa.
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na kaxawie 100 ». B cpemneropnom paiione (B npenenax BHICOT OT
1000 mo 2000 m) monynu uaMeHnsiorcs or 48 no 112 a/eex km?, yBe-
JHYHBasfich B cpeanem Ha 38 a/cex km? ma 100 # BwicoTH. B mnpea-
ropHoMm paitone (Gaccefinnl pexk Aseiim u Xasep nuxke 1000 u) monynu
MAKCHMAJbHOro <CYTOYHOTO CTOKA YBEeJHYHBAIOTCH ¢ MNOHHXKeHHeM
cpexHedt BoicoThl Bogocbopa ¢ 48 no 220 a/cexk km?, Kak - 3TO HMeJo
MECTO /Il MeCHYHOro MAKCHMAJBHOTO CTOKA.’

Has pek-Hpaka ycTaHOB/IeHO HaJIHUHE 3@aBHCHMOCTH MaKCHMaJlb-
HbIX cyTduHBIX MoAyJeil or niomanun Bogocbopa. CornacHo ¢ 3Toi 3a-
BHCHMOCTbIO Habaofaercsi YyBelMUeHHe MAaKCHManbHOrO CyTOYHOrQ
CTOKA ¢ yMeHblleHHeM MJiolaad BofocOopa. YnoMmsahyras Bhilue 3aBH-
CHMOCTb MOKeT ObiThb BhIparieHa ypaBHeHHeM

Myaxc.cyr = 62 — 0,2F + =2

rae F — naomans Bogocbopa B 10° wa.

JlocTaToyHo omnpefeneHHO BhIpasHjach 3aBHCHMOCTb MaKCHMAaJib-
HOTO CYTOYHOTO CTOKAa OT MOAYJ#A rofoBoro croka (puc. 2). OHa npexn-
CTaBJeHa TPeMS KPHBBIMH.

| xpuBasi OxBaThHIBaeT PeKH rOPHOro paHoHa ¢ BEICOTOH BogocOopa
puiie 1800 s (Boaesmoi 3a6, Turp u Esdpart, nocnennne naxe B Hx
HHIKHEM TeyeHWH). AHa/JHTHYECKOe BhIpaKeHHe 3TOH KpHBOH Gyler

M
A Mepron < 12,0 Mygre.cyr = ﬁ;ﬂ' — 1,06,
M

AJIA Mcp.run > 12,0 Muauc.cw — T‘::]"l?i — 54,

11 Hi]}{B.EH OXBAaTbiBaeT CPE,I[HET[I]_Z;HHI'{ .paiion (6Gaccefinet Manoro
3ab6a u duanw, ¢ Beicoramu Bogocbopos 1000—2000 x). Anaautuye-

CKOe BhIpaieHHe HpHEﬂﬁ CBfA3H LJA

sroro paiiona 6yner ’%ﬁaﬂ e, nm
M 1 ¢
Muaﬁﬂ.nyr_ '_—'" U_.F?IEE_ + 5+8- 161 0
ikl
12
II1 xpuBas nns 6acceiiHoB pek 10
npearopHuix pakoHoB (AsefiMa u 8
Xaaepa, uume 1000 &) nmoxassiBaer 5
Gonee  HETEHCHBHOE YBeJNHYEHHe y
MOAYJS MAaKCHMaJbHOTO CYTOYHOrO 2
CTOKA € yBEJHYEHHEM MOoAyas 3y T 0 W I
cpeaHero TroAoBOro CTOKAa; Tak, . J 15 20 25 30 35 40 45 50

nanpumep, Xasep npu Meprox= L —
=10,7 afcex km* nmeer Myaxc.cyr= :

:22[] A}FEEK H.-H:E. ST‘G EEBHGHHETCH PHE. 3. ':Hﬂa-h hﬁHEHHﬂﬂhHﬂm MeCay-
_ HOTO CTOKa pek Mpaka co cpenseroso-
TEM, 4TO PEeKH MNpPeAropHOH 30HHI BHM CTOKOM. uq:pm 2;,' TOYEK —

HMEeT X0Ta W HefoJbliloe KoJHYe- eM. Tabua.

o* | | 83



CTBO ,EI.HEﬁ C OoCdKdMH, HO BCerga co 3HAYHTEJLHOH HX HHTEHCHB-
HOCThIO.

3HayuTe1bHO DoJee TecHad H npocrasa CBH3b HHﬁJIEE,I[EETEFI MeXIy
MAKCHMAJBHBIM MeCAUYHLIM H CPEeIHEeroJOBEIM CTOKOM (cM. puc. 3), Ko-
TDPEH MOMET OBITh onpeacijena BolpaACHHOM:

Muai:{:.uﬂe — 2.5‘ Mcp.m;: .

B npepenax Mpaka nmo mpuBefeHHOH CBA3H (CM. pHC. 3) HJM NpHBeAEH-
HOMY YpaBHEHHIO MOMHO AOCTATOYHO TOYHO OTNpefe]HTh BeJHUHHY MO-
OyJas MakcHMaJbHOro MecfuHoro ctoka pex HMpaka jaas HeH3ydeHHBIX
CTBOPOB.

KosdduunenTtsl BapHanHd MakKCHMalbHLIX pacxonos. Kosddu-
uuenTh BapHallH MaKCHMaJbHOro cyTouHoro croka pek Mpaka uame-
HawTea (cMm. taba, 1 u 2) B npempenax or 0,14 (Turp—Amapa) no
0,74 (Azefim—Anaxana). KosddHuHeHTE MaKcHMAaJbHOI0 MeCAYHOro
CTOKAa H3aMeHsoTcA B npegeaax or 0,18 po 0,99 ans Tex e CTBOpOB.

Cesasbp Ko3((pHUHEHTOR BapHalHH MaKCHMAaJbHOTO - CYTOUHOrO H
MecSYHOro CTOKA ¢ BhICOTOH BojocOGopa HeLOCTATOMHO TecHas, HO TeH-
IeHIHs yMeHblleHHs Ko3QdHIHeHTOB BapHAIlMH ¢ YBeJHYeHHEM BhI-
coTel BojocOopa JAocTaTovyHo onpefenenHas. UYerTkas 3aBHCHMOCTL
yCTAHOBJeHA Mexay Kosbd@HIHeHTOM BapHalHd MaKCHMaJbHOro Me-
CAYHOrO CTOKa H KOo3()HIHeHTOM BapHallHH TrOLOBOro croka. AHaJm-
THUYECKH OHAa Mo:KeT OBbITh NpejAcTaB/eHa ypaBHeHHeM:

O =(21C, .Y —~0/3L,

Menee TeCcHasd, HEI.TEH}[{E JOCTATOYHO OnpeleyieHHad CBA3b CYILECT-
BYeT MeXIY CEMHI{E.EFT H {:umaﬂq,mc-

B zaxmiouenne caeayer OTMETHTb, YTO NMPHBEINEHHLIE XapaKTepH-
CTHKH B@JMHYHH MAKCAMAJBHOTO CYTOYHOrO H MeCAYHOro LCTOKa pEH
HPEHE OTpaxawT B CKPLITOM BHIE BO3JEeHCTBHEe Ha eCcTeCTBeHHHIH
peHHM pek Bﬂﬂﬂﬂaﬁﬂpﬂ Ha OpOLUeHHe H peryJHpyloulee BJAHsHHE BOLO-
XPaHHJHIL, H O03ep. YKasaHHbe it)ﬂHTprl OTpaXawTCcAd TaKiKe H Ha
BeMHYHHaXx 'Ei]ﬂ[l]q)HIJ;HEHTﬂB BapHallHH XapPaKTepHCTHK MaKCHMaJbHOTroO
croka. Ha BeiMuuHBI INpHBEMEHHBIX X4pPAaKTEPHCTHK OKa3aJaH, Kpome ToO-
ro, BO3IeHCTBHE pa3jJH4YHA B NpPOLOMTAHHTENBHOCTH HabnwoneHHi 3a
CTOKOM Ha OTIeJbHBIX CTBOpax.

B c¢Bsizu ¢ HPHBEEEHHHMH BEILE CDDE‘PHH{EHHHMH noaydyeHHeIE Xa-
PAKTEDHCTHKH MAKCHMAaJBHOrO CYTOYHOIO H MeCAYHOro CTOKa ciaelyeT
PaCCMATPHBATDL KaK IepBoOe HpHﬁﬂH}KEHHE K OCBEIULCHHIO 5TOro BONpoOcCa.

u rvl:l-,n,]I



 MEXJIH 3/1b CAXA®, P. K. KJIHTE
NMEPHOO ME)XEHH HA PEKAX HPAKA

lnaBuoie pexkn Hpaxa Turp m Esdpar nepecekaloT TEppHTOPHIO
CTPaHbl CBOHM CPeHHM H HHIKHHM TeyeHHeM M, CaHBasch, obpaaylor
peky llaTtr-Danb-Apab, snanatomyo B Ilepeuacknit sanus. Haubonee
KpynHble npHTOKH Turpa B npefienax Mpaxa—DBoabmoit 3a6, Maawii
3ab, Aseiim u [dusna. Esdpar na paccMaTpuBaeMoil TeppHTOpPHH
NPHTOKOB He HMeeT. [laa NycThlHHbIX pafionoB Mpaka xapakrtepHbl
BpeMeHHble BOAOTOKH — BaJlH (Ionides, 1937).

Hayuenue ycnosnit GOpMHPOBaHHsA M pexkHMa pek Mpaka umeer
GoNbIION HAYUHBIH H NMPAKTHYECKHH HHTEPEC B CBA3H C MHTEHCHBHBLIM
HCMOJMb30BAHHEM HX CTOKa Jaa opoweHus u ob6eomueHns (Hydrolo-
gical Survey of IRAQ, 1959).

OnnuM M3 BaKHeHIIMX 3JEeMeHTOB B pexHMe HpPaKCKHX pex
ABJISIeTCA MeMKEeHHBLIH NMepHoJ], KOrja CTOK peK XapaKTepHsyeTcd Ipo-
DOJKHTE/NLHEIM CTOSHHEM HH3KHX YPOBHeH M pacXojoB BOAbLl ¥ KOrjaa
NATAHHE pPeK MPOHCXOAHT B OCHOBHOM 3a CYeT MOA3eMHLIX BOJ TPH
CHJILHOM COKpalleHHH HJH MOJHOM [NpeKpallleHHH I110BEPXHOCTHOIO
CTOKa.

MeKeHHBIH CTOK peK 3aBHCHT OT (Gu3HKO-reorpadHueckHx daxro-
POB H MeCTHBIX OCOOEHHOCTEH TEPPHTOPHH, H3 KOTOPbIX rJaBHas pPOJib
NPHHAAJAECHKHT KIHMATHYECKHM YCJOBHAM, JIHTOJOTHYECKOMY COCTaBy
~ KOPeHHBIX TOpPOJ, CTENeHH BPE3aHHOCTH Pycia H HHOHIbLTPALHOHHBIM
CBOHCTBAM TPYHTOB.

Mexens na pekax Mpaka mHacrymaer oOBI4HO B NIeTHE-OCeHHHIl
nepuof (B cpeaHem ¢ Hioas no jekabpe). B 310 BpeMs peku mIHTa-
I0TCA B 3HAYHTEJNbHON Mepe IPYHTOBBIMH BOJAMH H BOLAMH OT TasaHH:A
CHEros B BhICOKOTOpbe., Korma 3samacel cHera HCYe3aloT, HCTOYHHKOM
MHTAHHA PEKH BO BpeMs JUIMTENbHbIX Oe3JOMIHbLIX NEpPHOAOB TOYTH
HCKJIIOYHTENLHO CAYIKAT IPYHTOBbie BOABI, NpHYeM W 3TOT BHJA IHTa-
HHSL MocTelleHHO ocaabeBaer H cBoauTca K MuHumymy. [locaennee
00CTOSAITENILCTBO MOMKET BbI3bIBaThb [ajKe NepechiXxaHue pex.

[lo cBoemy xapakrepy MexeHb Ha pekax Mpaka moxer 3HauH-
TeJbHO MEHATbCS KaK N0 NPOLOJIKHTENbHOCTH, TaK H MO Be/JH4YHHE,
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YTQ CBA3aHO C APKOH KOHTPACTHOCTHLIO TMPHPOAHBIX ycaoBuid. B Oac-
ceiinax pex Turpa u Esdpara mMoxno nabamojgate H3MEeHEHHe JdaHI-
wadToB OT BBICOKOTOPHBLIX PAaHOHOB aJIbMHHCKHX JIYTOB H JIeCHOH pa-
CTHTeJbHOCTH, GOraThiX BOJAHBIMH pecypcamu, A0 necyaHnblXx Oe3BofHBIX
MYCTHIHb, TOYTH COBEPLICHHO JHIUEHHBIX XH3HH.

Pasnnuus B cTpoeHHH peabeda, KIHMATHYECKHX YC/IOBHSX, Teo-
JIOTHH M THAPOTreoJOrHH, a TakKKe NOYB, 'PYHTOB H pPACTHTENbHOTO
NOKPOBa Ha TEPPHTOPHH B 3HAUHTEJNbHOH CcTeneHw H3IMEHAIOT Xa-
paKkTep pexHMa CTOKAa B IIEPHOL MEMEHH B Das/HYHbIX paioHax
Hpaxka.

Has pek ¢ HauOosee BLICOKD pacnmﬂmemmmn BogocbopaMu
(6onmee 2000 m), rie nuTaHHe HABJASETCH MPEHMYLIECTBEHHO CHEro-
noxaeseiM (ocagku okono 800 mm), Mexenp HabawolaeTcsi B OCeHHe-
3UMHHH mepHoj (aBrycT—sHBaph), Korja npekpalaerca TasHHe cHera
W BbinafieHHe OOXAeH H peKH NepexoJAT HCKJWYHTENbHO HA TPYHTO-
Boe nutaHue (rabauua). ITpoOAOMMHTENBHOCTH MEXEHHOro nepHola
MoxeT Kosebatbess oT 110 (Turp — c. 2ap-Parxa, 1954 r.) no 207 nued
(Bon. 3a6 —.c. Acku-Kenak, 1954—1955 rr.) u cocraBnsieT B CpelHeM
153 nns.

MexeHb BBICOKOTOPHOTO paHoHa OTaIMYAeTCH CpaBHHTENbLHO He-
Gonbuiol BogHOCTbIO, OKoJo 13% ot romoBoro croka (Boabwoit 3ab
H Turp, cm. Tabauuy). Jdaa rugporpada Me:keHHOro MepHOJa Xapak-
TEPHO MOCTeNeHHOoe YMeHbIIEHHe pacXoloB BOAB CO CPaBHHTENBHO
HebonblIHMH HX KosebanusiMH, B nepHon c cedtabpsi no oktabpb Ha-
CTynmaeT yCTOHYHBAfg MeKeHb H pacxolbl BOAb B 3TO BpeMf OCTaWOTCH'
nmoutH Ge3 H3aMeHeHwWii. MexenHblil nmepuox 3akaH4yuBaercs OOLIYHO B
nekabpe pesKHMH NaBOJAKaMH, KOTOpbleé CBS3aHBl. C HHTEHCH‘BHBIM Bbl-
najeHueM OCamgKoB.

Ha pexax cpemneroproii sonsi (or 1000 go 2000 ), KoTopble
MOJYYalT MUTAHHe HACTHYHO 3@ CYET TaJBIX BOJI Ce30HHBIX CHEroB, B
OCHOBHOM 3a cueT HOMHOeBHX ocankoB (okono 600 mm) (Mypanos,
1959), MexeHp XapakTepHa AJns JeTHe-OCeHHero mMepuofa, Koraa mnpe-
KpalaeTcs TasiHHe Ce30HHBIX CHEroB H BhillajleHHe JOXKIeBbIX OCaJKOB
MPOHCXOMHT pelko. DToT nepHox Habawgaercda NMOYTH Beerga ¢ HIONA
no Hoabpb (cMm. Tabauuy), kxonebascb ot 82 (p. Esppar —r. Xur,
1937 r.) mo 235 pneit (p. Juana—Bopomepuwit nocr, 1936—1937,
1948—1949 rr.) u cocrasaser B cpefHeM 169 nHei.

BogHocTs MexeHH cpeIHEropHOH 30HBI HecKoJabKo Oodbiie no
CpPaBHEHHIO ¢ BLICOKOTOPDHOH 30HOH W cocraBiasieT B cpeaHem 18,59 ot
rogoBOro CTOKa, YTO MOMKHO OOBACHHTL B 3HAUMTENbHOH CTeleHH yBe-
JTHYEHHEM JieTHero nepuoaa H Gojee GJaronpHsTHEIMH YCTOBHSIMH TTH-
TAHHA B 3TO BpPeMs. '

Ina rupporpadgoB MeHeHHOr0 NepHola CpeAHEropHoOH 30HbI Xa-
paktepHo ofliee nocTeneHHoe YMeHbIUIEHHe PpAacXoOfoB BoAbl (pHCY-
HOK) €O cpaBHHTeNbHO HeGONMBIIHMH HMX KoJeOaHHAMH B CpelHeM MO
okTAOpA, Korna HaGal0Aal0TCA HAHUMEHbIIHe pacXofbl. 3aTeM pacxolbl
HAYHHAIOT YBEJHYHBATLCH, YTO YacTo CONMPOBOXKAAETCH XOpOlUO BhIpa-
MEHHBIMH IO AeBBHMH NaBOAKAMH.
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TaGauua
XapakTepucTHKA CTOKA B NEPHOJ MemMeHw

, TIepHOA MeseHH

Cpoegunfi | Of6nem [donsm se-

XapaKkTep BOAHOCTH npogon- | Pacxog EEW::_I maﬂmm;?

Fopu nepHOgA ; UTeAL- | 38 Me- a B rof
HAYAND HOHeL HOCTb, - MiHb, AHEH by, BOM CTO-

HH Micex Kt Ke, %

p. Asefim —c, Aupxana, F* = 13000 ka3, H.p = 965 m

1957 MHOFOBO LHL 4/VII| 6/XI| 99 2,40 | 0,020 1,2
1945 cpeasufih. . . .. ‘ 28/1V] 4/XI|. 191 5,20 | 0,086 9.7
1956—1957 | ManoBogHBIf . . . 31V 5/1| 223 1,66 | 0,032 16,9
p. Huana — Bogomepuuii nocr, F =29700 xu?, Hep = 1409 4
1957 - | muorosomuethi . .| 22/VII| 4/XII| 166 |114 1,640 | 16,7
1936—1937 | cpeuuit. . . . . 21/ VI zaml 235 -| 74,8 | 1,520 | 27.4
1948—1949 | masdioBOAHBA . . 10/V1 17/1] 235 38,1 | 0,770 29,4
p. Manmii 3a6 —c. Kanpu, F = 15600 &2, Hep = 1570 m
1954—1955 | mmorosomwtfi . .| 6/VII[ 10/11{ 188 | 91,7 | 1,490 | 11.0
1956—1957 | cpemmmit , . . . . 15/VII|  3/1| 173 | 79,8 | 1,190 | 16,1
1951—1952 | manoBomuwit . . .| 24/VI 10/1] 201 47,2 | 0,820 21,6
p. Esdpar —r. Xur, F =264100 xs?, H.p= 1854 &

' 1954 muorosopuuil . . [ 6/VII| 10/XI| 97 | 377 | 3,160 | 8.0
1937 CpemHHA . . . . . B/VII| 25/X 82 288 | 2,040 7,4
1933 mafosomusidt . . .| 30/VII|21/X11| 145 228 | 2,860 | 28.6

p. Turp —¢. 3ap-Parxa, F =107 600 &xm?, Hpp=2142 &
1954 | muorosopmuh . .| 7/IX|25/XII|- 110. | 418 [3,970' [ 6,2
1956—1957 | cpemnmin . . . . .| 4/VIII 19/1{ 168 461 | 6,690 15,0
1955 manosomumit . . .| 8/VII| 24/XI| 140 311 | 3,760 14,3

_ p. Tﬁp-—-r. Mocya, .F_=E;4 900 x#?, Hop= 2196 x _
1954 | mmoropomumi . . |22/VIII|21/XII| 122 | 236 | 2,49 7.2
1949 cpemamit . . . . . 3/VII|25/XH| 144 173 . ] 2,15 11,1
1934—1935 | manosopumit . . .| 23/VII|  2/1| 163 126 ['1,77 14,7

* f

p. Bosbuwok 3a6 —c. dexu-Kenak, F = 20500 kul, Hop =2210 x
1954—1955

muorosomau . . (19/VIIL[ 13/HI[ 207 | 203 {3,630 | 16.9
1939 | cpepuni. . . . . 5/VIII 30;:::11, 166 | 148 [ 2,120 | 16.0
1955 mManosogeefh . . .| 13/VII|15/XI1| 158 138

1,860 | 21.4

* F—naomans sofocGopa
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Pexku npenropnoit yactu Hpaka ¢ NpeHMyLIeCTBEHHO MOMKIEBLIM
MHTAHHEM HMEWT MeMeHb B JeTHee BpeMs (Mad—HoA06pb), Korga nu-
TaHHe peK TPOHCXOJHT B OCHOBHOM 3a CYer IPYHTOBOro CTOKa, Tak
KaK OCajJKOB B 3TOT MepHoA moyTH He ObiBaer. Te ocalku, KOTOpble

BbilNagaloT, MOJHOCTRIO YXOOAT Ha HCITA pDEHHE.
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Puc. I'mppomerpuueckne noctsl Ha pekax Turp u Esdpar

Cpeansas Nnpoao/KHTENLHOCTL MeXeHHOro nepuofa okonao 171 nus
(p. Aseiim y c. AnjKana). |
YBe/HUeHHe NPOLOJKHTENLHOCTH MeXeHHOro NMepHofa 1o cpapHe-
HHID C BLICOKOTOPHOH H CpelHEeropHoil 30HaMH B TNPEAropbAX MOXKHO
0OBACHHTD B NEpPBYIO OoYepelb YMeHbIIeHHeM KOJHYecTBa ocajakos (10
200 Mu) n 3HauyuTenbubIM HcenapenHeM. IlocaenHuM o6CTOATENBCTBOM
0OBACHAETCA H TO, 4TO BOJAHOCTH MEMEHH B 3TOM paHoHe CHHXKaeTcs
B cpeltHeM a0 9% or rogosoro croka (cMm. Tabuanuy).
_ OGmiyHo Mexkenb, Kak Hanpumep Ha p. AseitM y c. Anaxana,
HMeeT yCTOHYMBBLIH, paBHOMepHEI Xapaktep. [lepexon k mexenu Mo-
KeT ObITh Nocfie 1uesoro psfa Aoxaesbix nasoaxos (1945 u 1956 rr.)
HJIH TMOcJie oYeHb peskoro cnajna pacxonoB (ot 130 m%/cek no 10 m%/cex



3a gBa Mecsua 1957 r.). Me:xeHHBIH nepHod OOBIYHO 3aKaHYHBAETCH
pPe3KHM MepexoloM K JNOMKIAeBbIM MNaBoAKaM, KOTOpPHE B OIHH MeHb -
MOFYT YBEJHUHTb pacxoisl BoAbl oT 5 m*/cex no 368 m3/cex.

Caenyer HMeTb B BHAY, UTO XapaKkrep pexHMa MexXeHH peK mpej-
ropHofi yacty Mpaka B 3HauyHTe/NbHOH CTeNeHH HCKaxKaeTcs H3bATHEM
BOJBlI HA OpOLIEHHE.

Hacrynnenne MexeHHoro nepHola Ha pekax lpaka, ero mpo-
NOJKHTEJNLHOCTE H KOHEell TeCHO CBA3aHbl ¢ YCJOBHSAMH INHTaHHA Pek,
YTO B CBOIO OuYepelb B 3HAUYHTEJLHOH cTeneHH OOYC/JA0BASHO BHICOTHHIM
MoJIOXKeHHeM TOro uau HHoro Oacceiina. [IpuMmepoM MOXKeT CNYXKHTL
Hayallo MeXeHH, KOTOpoe B OCHOBHOM OOYCJOBNeHQ NpeKpalleHHeM
HHTEHCHBHOI'0O H TIPONOJUIKHTEJNbHOrO TasiIHHA CHera W BhiaJgeHHeM
JKHAKHX OCajKoB, 4TO, B CBOW O4Yepeldb, ONpele/seTcs pacnpenene-
HHEM BBEICOTHHIX 30H BoJocOopa pekH.

Hauyano mexeHHoOro nepHoja NpH HH3KHX BeICOTax BojocGopa
(1o 1000 M) BcaedcTBHe MAJOro KOJHYECTBAa OCAJKOB H 3HAYHTE/b-
HOrO HClapeHHs HayHHaeTcs paHo, elle BecHO@, B anpeje, Kak 370
MOXKHO BHAeThL Ha p. Aseflim (cM. Tabauuy). :

C yBenHYeHHeM BbICOTH BOLOCGOPOB HAYaM0 MeMKEHH CABHraeTcs
Ha OoJiee MO3AHHE CPOKH — J0 aBrycra, Kak, Hanpumep, Ha peke bBoub-
mwoi 3a6 (H¢p=2210 &). Bonee nosgHue CPOKH HACTYIJIEHHS MeMeHH
B BLICOKOTOPHBIX paiioHax CBA3aHBl C NPOAO/KHTEJNBHBEIM NOCTyNJge-
HHEM TaJblX BOA. 2

Tasinue chera B ropax B OTAenbHBIX udacTax OaccefiHa mpoucxo-
JIUT He OJHOBpeMeHHO: B OaccefHax IOMKHBIX NPHTOKOB CHEr CXOIKT
3HAYHTEJLHO paHblle, 4yeM B CEBEpPHBIX, [03TOMY, HampHMep, MHK MO-
JoBoAbss Masoro 3aba, Kak NpaBH/J0, 3HAYHTENBLHO ONepexaer THK
Boaemworo 3aba, a BoJiHa NMOMOBOAbA Y [IHAJB NMPOXOAMT paHee, 4YeM
Y 3THX JABYX pex.

-Yaanock NOJYYHTL 3aBHCHMOCTL HACTYMJIEHHA MeKEHH OT BBbICOTHI
BOAOCGOpa H BOAHOCTH rojfa. B mMasoBofHbIe rofbl MeXeHb MOMET Ha-
CTYnmaTb, KaK TpaBuno, Ha 20 JHeH panblie, 4eM B CPeliHHe IO BOAL-~
HOCTH TOZBI, @ B MHOTOBOAHBIE — HA 20 qHel nosxe.

3aBHCHMOCTb HayaJjla MeXeHHOro NepHoda oT cpelHeil BbICOTHL
BopocGopa MoxkeT GbITh BhIpaMeHa ypaBHeHHeM:

t. = 64,6 (H,, —1000)"'™ + K, ;

rae f,, — BpeMs Hayaja MeKeHH, BblpaXKeHHOe B JHAX OT Hadaja roja:
pr—-cpe,uﬁﬂﬂ BeicOTa BojiocOOpa, BhlpamKeHHas B Merpax HaJl YypoB-
HEM MOp#H;

K — xo3bdHiuHeHT, Y4YHTHIBAIOWIMA BOJHOCTH PACCUHTHIBAEMOTO Tie-
puoja, OH MOXKeT H3MeHATbCcA oT - 20 (B MHOMOBOJHHIH ne-
puon) po — 20 (B MaJIOBOLHEII MepHOL). CpeJlHHH 1o BOJA-
HOCTH nepuop kKosbduuuent K OGJH30K K HYJIO.

Koneun mexxenn Ha pexax HMpaka onpefensiercs HayaloM HHTeH-
CHBHOro BhimageHus ocaakoB. Ha Esdpare (r. Xur) MexKeHb MOQKeT
3aKaHYHBATLCH, B 3aBHCHMOCTH OT BOJHOCTH rojaa, B OKTabpe—
nlexabpe. ' '
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Ha pekax npeuvpHil (AseiiM) MeKeHb 3aKkaHuUHBaercs B Hoabpe—
sinBape, B cpeaHeropHoi sone ([uana, Manwi 3a0)—sB nekabpe—
¢eppane, B BeicoKoropHoit 3oHe (Turp, Boabmoit 3a6)— Hoabpe—
Mmapre. | : ; .

Kak nokasan asanus croka pek Mpaka c yBenwueHHeMm BBICOTHI
BopocHopa, NPoOLOMKUTENbHOCTh MEKEHH, KaK NpaBH/a0, YMeHbIIAeTCd:
B NMpeiropbix OHO cOCTaBjsieT B cpegHeM 171 geHb, B cpedHeropHOH
30He — 169 u B BBICOKOrOpHOH 30He — 153 AHs. DTO fBJMEHHe CBA3aHO
¢ Oogaee OGaaronpHATHHIMH YCJIOBHAMK YBJaMKHEHHA B ropax, 4eMm
B npeAropbsix. Kak yxe oTmeyajocb, OCaKu MPeAropHii MOryr co-
craBaatTe 200—300 mm, B To BpeMs Kak B ropax — ao 1000 mm.

M3 ananusa MeiKeHHOro nepHoga BHIHO, 4TO OOllee H3MeHEHHe
Me{eHH TEeCHO CBfi3aHO ¢ BBICGTHHIM NoJoxeHuwem Oaccedna, onpepe--
JAKMKMM KIHMaTHYeCKHe YCI0BHA, KOTOPble SABJAAITCA pellaliHMH
nas GopMupoBaHHa oO0Welt BOAHOCTH TeppHTOpHH. OHH OKa3sblBaioT
BJHAHHE HA YBeJHYeHHe 3arnaca rPYHTOBLIX Bod B OacceliHe Hemocpen-
CTBEHHO Yepe3 OCAflKH M HA yMeHbIIEHHe IPYHTOBOrO NHTAHHA PeKH
BeaeAcTBHe Goabiwioro Henapenus. - [Tocaennee obGcrosTenncTso onpe-
NensieT Xapakrep, HayaJjo, KOHell, IIPOXONIKHTEJILHOCTh H BOAHOCTD
MerKeHH.
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H. C. ®ENOPOBA

MHHHUMAJIbHBIHA CTOK PEK CAXAJTHHA

Hcnonw3oBanue pex CaxaJHHa Kak HCTOYHHKOB NMHTLEBOrO H Mpo-
MBILIJIEHHOTO BOJOCHa0MKeHHs1 Tpebyer TmaTeanum HCCAeN0BaHHUH
MHHHMAaJLHOT'O CTOKA pekK.

HaunGonee Hu3KHe pacxoiwl Bomel Ha Caxanuine HalaiofaorcH
B 3UMHHII NEepHOL.

XapakTepHCTHKA MeMeHu

3AMHAA MeeHb HaYHHAeTCs B KoHLUe HoAOps — HavaJje Je-
Kabps M npoloJKaeTcs A0 , Cepe[HHbI ampess, HHOrAa MO KoHIa
anpens. 3a Havalo 3WMHeli MeXeHH NPHHATA Jara YCTaHOB/IEHHS
YCTOHUMBLIX MHHHMaJbHEX PAacXoNOB BOAH, a 3a OKOHYaHHE — JaTa
MmocjaeiHero ycmnqnmm MHHHMa/JbHoro pacxosa. I[IpomoJKHTEb
HOCTb 3HMHel MexeHnu 3a 12 ner ¢ 1954 no 1962 r. usmensnacs, B AHa-
nasone 130140 nueii na ceBepHBIX pexax u 100—110 nHeh Ha HOMK-
HbIX peKax.

JleTnaa Mexenb Ha pexax Caxanuna Hac'r},rnae-.'r B KOHIE
HIQHS — Hayaje Hioas. JleTHAS MeXeHb, He TpepblBaeMas KO /AeBbIMH
naBoAKamH, Hab/ofaeTcs’ Ha CeBePHBIX PEKAaX M Ha pexax 3anajaHoro
nobepexba. Hanbonee nponomkurensia oHa Ha peke AJeKcaHApPOBKe.
Ha pexax Jleonnnoske, Makaposoi, l'lupnﬂae B HHXHeM  TeUeHHH,
BNajaloHX B 3aauB Teprnenus, JeTHeli MeXKeHH He HabJIOKAeTCA.

[TponomkuTenbHOCTL NMEPHONA ¢ HH3KHMH PacXoiamy MeXAy Ta-
BOJAKAMH HCHUHC/ISeTCs HEeCKOJbKMMH JNHAIMH, H HAacTYNaloT OHH MOYTH
OLHOBREMEHHO Ha MHOT'HX peKax. Hanpﬂmep, B 1962 r. na GoAbWIHA-
CTBe 'peK MHHHMaJbHble pacXofibl BOAH HACTYNHJAH TMOYTH ONHOBpe-
MeHHO 24--29 aBrycTa M OKOHYHJHCL TaKie TMOYTH OXHOBPEMEHHO
8—9 ‘centabpa. TonbKo Ha HEKOTOPHIX peKax (Hanpﬂmep, Ha Aune-
KCaHJPOBKE) 3Ta CHHXPOHHOCTL Obl/la HapyllueHa. -

[TpofloNKKHTENLHOCTD JIETHel MeXKEeHH YMeHbllaeTcs ¢ cesepa Ha
ior or 62 ngmeii (Anexkcangpoeka) no 20 ,n;}iei‘{ (®upcoBka), a npo-
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NOMKHTENBHOCTL NPOXOMKAeHHA MHHHMAaJbHBIX PacXolloB oT 32 (Ane-
kcanaposka) po 10—15 nueir (Ha pexax, BnajaiollHX B 3aJHB Tep-
neHHs ).

MHHHMAJbHBIH MeCAYHBHH M CYTOYHBH CTOK MNOUTH
Ha Bcex pekax Caxanuna Habmojaercs B KOHIE 3HMHEro NepHola:
B MapTe, HHOrAa B (eBpane, a B OTAe/bHbLIE IOAL B fiHBAPE.

CpeaHemMecsiuyHble MHHHMaJdbHbie PACXOJAL 33 3HM-
HHUfl MepHOJL H3IMEHAIOTCA OT HECKOJbKHX [ecAiTKOB JHTPOB IO

M,y comeL :2—3 M3/cek W TONBKO AN PeK
Mem, q,p 0w _080_120_160 200 - Teimp u Iloponai pacxoxbl co-
v eym | crasasitor 5—10 m’/cex. Mony-
JM  CTOKa  H3MEHATCA OT
0,26 afcex km: g0 1,60 —
2.5 a/cex KM*® U TONBKO HA peKax
CeBepo-Caxa/mMHCKOH HH3MEHHO-
CTH MOJIYJH BO3pacTalwT A0 3,5—
9,1 afcex xm?. OTHenbHble pPeKH
(Matpocoska, ['acrennoBka) ne-
peMepsaloT Ha  AJHTelbHOe
BpeMs.

CpegpHeMecAYHBIE MH-
HHMalbHbE e PacXoldbl BO-
- Abl B JJETHHH NMepHOA Ha-
GJI0al0TCA Yallle BCero B HiOJIE,
aprycre ¥ uHorza ceHrsaOpe.

CpennemecsiuHbie MHHHMAaJb-
Piic. 1. CBA3p MHHHMaAbHEX cpefiHecyTo'i- HBbI€ pacXoliel BOLEHI JeTHero ne-
" HbIX M CpeiHeMecSHHIX MOIYyJell CTOKa:  puoJa BhILIe. 3HMHMX [JIf CceBep-
[ e petu Coxanmiz, xpote Cexepo  px pe 3 1,5 pasa, s Goib-

Bepo-Caxa HHCKON HH3MeHHOCTH wrucTBa pek B 3—10 pas, a s

peK, Bnajalolux B 3aJuB Tepne-
Hust, — B 15—25 pas, Hanpumep, na pexe Makaposoii cpefnue mecsu-~
Hble MMHMMaJbHble PacXofbl Bblille 3HMHHX B 3D pas.

B Gaccefine Twimu u [loponasa MoIyJH MeCAYHOro CTOKa H3Me-
uaoTea ot 2 no 5 afcek ku?. [Ina Go/ibUIHHCTBA Ke PeK MOMYJH paB-
Hol 5—7 afcex ¥M?, Ha ceBepHBIX PeKax HMEIT MeCcTO MOAYJH CTOK&,
10 a/cex km? u Goaee.

Ouenb HM3KHI JeTHWH CTOK, NOYTH pAaBHbIH SHMHEMY, HMeEeT!
AnekcaHpoBKa, KOTOpas B OTAeJbHBIE TOALI MOXET NMepechiXaThb. |

CyrouHsle MHHMMYMBI HaOmaIOHAlOTCA, Kak NpaBHfio, B SUMHHE,
Mecsilbl, H ToAbKO Ha pekax Mapuuke H AnexkcaHIPOBKe — B HIOJE,

MHHHMAaJbHBle CYTOUHble MOLYJM CTOKa NI OOJbIUHHCTBA PeK;
menpire 0,5 2/cex kx2, aas pek Twimu, Hait6pi, Cycyn, Jliotory; Yrie-;
ropkn u Jlecoropku onu pasubl 1,0—2,3 z/cex ku®. Toabko Ha cepep-
MBIX peKax, rie Toj3eMHOe NHTAHHE COCTABJAET OKOJO 70% (pexa:
TTHibTYH), MOAYJH CTOKA BBICOKH: OT 3 10 9 s/cek km?. Mexay cpea-|
HECYTOUHBIMH M CpelIHeMecSYHbIMH MHHMMaJbHLIMH MOAYJNAMH CTOKA
noJyyeHa 3aBHCHMOCTb, IpeJiCTaB/leHnas Ha puc. l. |
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Ces3p MHHHMAaJBHOTO MOAYJSA CTOKA C BbICOTOH Bojgochopa

I'naposord, 3aHuMawllHecs H3yYeHHeM MHHHMAaJbHOTO CTOKa,
MOAYEPKHBAIOT CJAOKHOCTh YCJOBHH ero (POPMHUPOBAHHA M SEIBH{:HMDETI:
OT MHOTHX AefCcTBYIOIMX GaKTOpOB.

B ropubix YCI0BHAX ObljaH CHEJAAHBI MONLITKH OOHAPYKHTb CBA3bL
¢ naomansio Boxocbopa um raybHHOH 3SposHoHHOro Bpesa (Baxuos, .
1956; Ilyasu, 1963; Llernosa, 1960). Ho GoabumimHCTBO HCcaenOBa-
teneii (Baagumupos, 1955; Bwikos, 1963, Wlyasn, 1963 u nxp.) B xa-
yecTBe OCHOBHOTO NOKasaTeJd MHHHMAJBLHOTO €TOKa pacc:ma'rpﬂnamr
CpelHI00 BLICOTY Bogocbopa.

Ha dopmupoBanie MHHHMAJbHOrO CTOKAa Caxa/IHHCKHX pexk OkKa-
3bIBAIOT BJAMSAHHe CJeNYIOllHe OCHOBHble (AKTOPhl: KJAHMAaT, pejbed,
JIMTOJIOTHS, THAPOTEOJOrHYeCKHe YCJHOBHA H TEKTOHHKA.

M3 nepeuncieHHBIX Bbille (akTopoB HeNocpeicTBEHHO TOJBKO-
peabed (uepes cpelHIO BhICOTY BomocOopa) Momer ObITh CBA3aH 3a-
BHCHMOCTLIO ¢ BeJHYHHOW MHHHMajabHOro croka. ['uaporeonornueckue
ycnoBHa GacceHHOB HeCOMHEHHO TaK)Xe HMEIOT MepBOCTEeNeHHoe 3Ha-
yeHHe Aasi GOPMHPOBAHHA MHHHMAJBHOTO CTOKA, HO BJIHAHHE 3THX
¢)aKTOpOB, KaK H KJHMAaTa, MOXeT OblTh BbIpaXeHO TONbKO B mpolecce
pafioHMpPOBAHHS YCJAOBHH (OPMHPOBAaHMA MHHHMAaJBHOrO CTOKa, YTO
NPAaKTHYECKH W OCYUIECTBAAETCA TOCPeJCTBOM paHOHHPOBAHUS 3aBH-
cUMOCTH Mymn=[(H¢p).

Ha puc. 2 npeacrasiiena CBfi3b BeJHYHH MHHHMAa/JbHOTO CpelHe-
MecfAYHOro 3HMHEro CTOKa cO CcpelHed BoicoToit BomocbGopa. OObwiee
KOJIMYECTBO MOJyYeHHBIX 3aBHcHMocTed 11. JIBe M3 HHX MOJSY4YeHB! HJIA
pek Cepepo-CaxanuHckol HH3MeHHOCTH (pHc. 2a), OeBsiTb — I pek
Cpennero 4 Oxuoro Caxannna (puc. 26).

Ha Cepepo-Caxanuuckoi HH3MeHHOCTH [-2 Kpusas (puc. 2a, [)
obbelHHACT PeKH, NMPOTeKalollHe Ha KpaHHeM ceBepo-BocToke (Caxa-
JuHa (ot Caxanunku o Kagelnanbu). 3pech caMmbie BLICOKHE Ha BCEM
CaxanuHe MHHHMaJbHble MONYJH CTOKAa — OT 4 a/cex km* Ha peke Ca-
xaauHke mo 12,5 afcex km* Ha pydube CeficMHKOB, 4TO OOBACHSAETCH
TeM, 4TO NeCKH IJHOLEHOBOro BO3pacTa, B OT/OMKEHHSIX KOTOPBIX Ipo-
Tekaer OOJIBIIKHCTBO M3 3THX peK, HMEIOT HEeCKOJbKO BOJOHOCHBIX
ropH3oHTOB ¢ Goabwol MouHocThio jAebuta ot 0,001 go 10 a/fcex.
Pasrpyska noaseMHbIX BoJA IIPOHCXOIOHT npaMo B pycao. Huskue Mmo-
Ayau ctoka y pek CaxanuHku M DppH. D10 0oObACHAETCH, OYEBHIHO,
He TOJBKO MeHblIed BHICOTOH Bogocbopa, HO W TeM, uTo OGoabiuas
yacTh UX OacceiiHa cJloKeHa MecYaHUKAMH ¢ MPOCAOSIMH aJeBPOJIHTOB
H apruJIJIHTOB; KpOMe TOTrO, HMEIOT MecTo claboBogoo0H/bHEE 03epHO-
GoaoTHbie H GONOTHBIE OTJIOMKEHHS TOPHAHHKOB H HIAOBATBHIX CYIJIHH-
KOB, BOJAOOOHJABHOCTb KOTOPBIX HeBeJIHKA.

2-a kpusas (puc. 2a, 2) obbvenunser pekd [lunbtyn, Jlanrpot M
Yepuyio.

Ha tepputopun Cpennero n IOxnoro Caxanuna noayues cije-

AYiolHe paloHHbBIe 3aBHCHMOCTH:
3-a kpusaa (puc. 26, 3) — pexa TeiMb ¢ TpaBoGeperKHBIMH NpH-
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TokaMu (3a uckaoyeHdem [Iunenrn). 3mech MOAYJAH MHHHMAaJbHOT
CTOKA JOCTAaTOYHO BBICOKM M M3MeHsIOTCs B mpefeiax oT 3,3 a/cek ks
(Teimb, coBx. KpacHas Teimb) po 2,7 (TeiMb, cOBX. Hmu;] CpaBHH-
TeJIbHO BBLICOKHE MOJYJH CTOKa ﬂﬁytnﬂanenm TeM, 4T0 OoJbluas 4acrt
naowanu (77%) sauara nopoiaMu mnaneosos (do creopa Kpacha
ToiMb), MepeKPbITHIMH MOLIHBIM UYeXJOM KPYNHOOG/J10MOYHOTO MaTes
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Pue, 2. Kpupnle 3aBHCHMOCTH MHHHMAJBHOTO MeCAYMHOTO 3HMHEro CTOK:?

OT cpeaHeil BHICOTH BofocGopa: a— pekn CeBepo-CaxalHHCKOR HH3-

meHHocTH; 6 — pekn Llentpansioro w Ommuoro Caxanuna. Tlpamuimiy

uHppamMi (d) NOKA3aHL KPHBEE 3aBHCHMOCTeH, COOTBETCTBYIOLIHE HO-

MepaM pafoHOB; HaKJAoOHWHEIMH (]5)— HoMepa CHAPOJOTHYECKHX CTBO-
poB. Ycaosuwe oBoanauenus (1—9) cM. B TeKcTe CTATbH

pHana. B cpeaneM M HHMKHEM TeueHHM peKH NpoTeKaioT 10 ThiMb-
ITopoHafickoii HH3MeHHOCTH, BblNOJHeHHOH (23% mnaomanu) MOUHBIMH
YeTBEPTHUYHBIMH OTJHOXMeHHAMW (mo crBopa KpachHaa Toimb). sy

2-2 kpusaa (puc. 26, 2)— npaBoGepexHsie nputoku Iloponas. .
Munumansusle MoAyaH croka uamensiiores ot 0,80 (Opnoeka) mo 2,3
(JleonunoBka), peka bawxaunka (Touxa 22)! umeer caMbli HH3KHH
monysis croka (0,32), KoTopbii Ha KpHBYK He JoXHTcA. Heckoabko
OTKJIOHsieTcsl OT KpHBO#H pexa Onopka (Touka 19, Mumﬁ=ﬂ,93}. Ipa-

| Homepa y ToueK COOTBETCTBYIOT HOMepaM HAPOCTBOPOR MO CIHCKY peK, mpH-
BEJ\CHHOMY B IPHJIOKEHHH K cratee M. C. @enoposofi {1%2]
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yacth Bomocbopa (61%) 3anATa HEOreHOBHIMH OT/IOMKEHHAMH, MEHDL-
was (39% )— MeNOBBIMH, KOTOpBle B palOHaX C KPYMHLIMH TeKTOHH-
YeCKHMH TpeuuHaMu BojlooOuabHBL. bacceitn Anexcanaposku obJe-
CeH TOJBKO B BEPXOBbAX H YACTHYHO B cpeflHel 4acTH.

CnefoBatenbHo, (fOpMHpPOBAHHE MHHMMAJLHOrO CTOKAa CBA3aHO B
3THX fGacceliHax cO CJOKHBIM TeOJOTHYECKHM H TEKTOHHYECKHM CTpoe-’
HHeM OacceiiHa H ero 006J1eCeHHOCTBIO,

5-a kpusas (puc. 26, §)— pexH, Bnajaiouue B 3aaus Tepnenusn
OT pekd JlasoBoH A0 pekH PHPCOBKH. -

[eonoruyeckoe CcTpoeHHe yYacTKa BOCToYHOTO nobepexbs, rie
nporekawT pexu 'or Jlazoeoit no PHPCOBKH, ofHHaKoBO (oxonao 909%
NJIoIaaH 3aHATO MEJOBLIMH OTJ0XKeHHsAMHA). Heckonabko Gosee pa3sno-
obpa3seH cocTaB Mmopoj ToJbKO B OacceiiHe @UPCOBKH.

MunumanbHbBle MOAYAH cTOoKa H3MeHatworca ot 1,02 (Manyu) no
2,54 (dupcoska).

Ha sty xe xpuByw Moyme=[(H) nernu touku 50 (Ilapycuas)
H 53 (Afnckan), rouka 51 (KpacHoropka) CHALHO OTKIOHAETCH.

3aBHCHMOCTb MHHHMAJBLHOrO H TOJOBOr0 MOIYJEH CTOKA IOKasbl-
BaeT, YTO Ha 3anajnoM nobepexbe (Toukn 50, 51 u 53) npu MeHbluei
BonHocTH (19—24 afcex km?) Mooynu MHHMUMAJLHOrO CTOKA HAXONAT-
cA B Tex JKe npejaenax WaH Bellle, YeM Ha BOCToYHOM mnobepe:Kbe IIpH
6oabieii BoaHoctH (23—29 a/cex km?). LA

HauGonbmui Moayns MHHHMaJBHOTO CTOKAa WMeeT peka ANHcKasn:
OYE€BHAHO, 9TO MO¥KHO OOBACHHTL TeM, YTo B OacceiiHe pexkH OoJbliasd
yacTb nJjowlagu 3anata Necuanukamu, fydamu, anpesuramu, 6asadb-
TAMH, TO ecTb nopoaamu GoJjee BOJOOOHJLHBIMH, 4YeM APrHJHTH H
AJIeBPOJIHTEI.

b-a kpusaa (puc. 26, 6)— pexku Oacceitna Jlororn u Tapauai.

Kak BHAHO, NPH OAHHAKOBOH BOAHOCTH (24—32 afcek kM%) Mu-
#MMaJbHLEIH CTOK B NMpelbiaylieM paioHe npuMepHo B 1,0 pasa HuKe,
yem B OGaccelHe JlotorH, rje oH H3Mensercd oT 2,4 a/cexk KM? B HHHK-
HeMm TeueHHH Jlwrord no 3,6 afcexk km? B GacceitHe pekn TuoOyT.

Bonee Bbicokue Moaynau cToka B OacceiiHe JIloTorH 00BACHAIOTCH
YCJIOBHAMH NHTAHHA NOJA3eMHBIMH BOJAMH. |

7-2 u 8-1 kpuswvie (puc. 26, 7, 8) oObelHHAIOT PeKH 3anagHOroO
nobepexbs, pacnojoxennble Ha nepeutefike [Tosicok u xHee.

[lo cBsisn croka c BBICOTOH MOJydYeHbl ABe KpHBble (KpuBasa 7),
pexu Dojee l0XKHbIe pacnoJjiaraioTcs rnpabee, TaK KaK HMeEWOT MOIAYJH -
Boitite. Touka 46 (KocTpoMuHKa) CHJIBHO OTKJIOHAETCS H JIOMHTCHA Ha
KpuBYIO0 5. Moaynu MHHHMAJBHOrO CTOKAa B 3TOM pailoHe AOCTATOYHO
BhicoKHe: OT 2,4 afcexk km?* (Mnbunka) mo 3,4 afcex km® (Amypckas).

Ha rpaduxe cBA3H MHHMMAJbHOTO M TOMOBOrO MOAYJeH CTOKA
(nHHHs cBa3u 7 H 8) Touxka 46 neKMT XOpOoIlNo, YTO YKa3biBaeT HA ee
TECHYI0 CBA3b C BOJAHOCTBIO PEKH.

9-a kpusaa (puc. 26, 9) oOGbeanHser pekH Cycylo H ee NMPHTOK
PoraTtky. 31ech HMEIOT MeCTO caMble BBICOKHe 'MOJAYJH CTOKa AJs peK
IOxnoro u Cpennero Caxanuna (Poratka 5,1 a/cex km?). Buicokne
MOLYJIH JeBoOepexublx NpHTOKOB CycyH OOBACHAKTCA TeM, 4TO HX
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facceildbl’ CJA0MKEHEl BHICOKOBOAOOOHJBHBIMH nopoAaMu ¢ AebHTOM
HCTOUHHKOB OT 1 10 5 afcek.

Kak ykaswmBaer B. JI. llyaen (1963), ana yuera BAHAHHA HA
CTOK H Ha OTJAe/bHBle e€ro XapaKTepHCTHKH (PaKTOpOB, OKa3biBalOLIHWX
perynupyollee BO3AEHCTBHe, B NMEPBYI0 ouepelb I'€0JOrHYecKHX, Mo-
JKeT ObIThb HCNOAL30BaH KO3 QHUHEHT 3aperyJHpOBaHHOCTH CTOKA.

B kavecTBe noKasaTella saperyJHpoBaHHOCTH cToka A. H. BaxHos

(1956) mcnosab3oBad OTHOWIEHHE Q;"“ On npHwena K BHBOAY, YTO B

VCIOBHAX pexk ApMeHHH 3HauuTe/ibHble KoJeGafusi CTOKAa He CBfI3aHH C
pasmepami GacceiiHa MM ¢ TJIyGHHOH Bpesa peudpix pyces, Pemaiouum
B (popMHpOBaHHM MHHHMAJLHOrO cToKa, mo MHeHHio A. H. Baxknosa, fB-
JSeTcsl TeosiorHueckoe cTpoeHue BogocGopoB. C LEJBI0 ydeTa BJIMAHHS
reosioruyeckoro crpoeduss A, H. BaKHOBbIM 10 noKasaTesio 3aperyJiupo-
BAHHOCTH ObliM BbigesieHbl pafioHsl €O c/1a00NpOHHIAEMBIMH HJIH  BOJO-

VIOPHBIMH NOPOJaMH (% = {},25), CHJBHO TPEUHHOBATEIMH H TMpo-
i

HHIIAEMEIMH TOPOJaMH (%:ﬁ:-— []',55) H paiOH cO cpejHernpoHHIAeMbIMH
1]

nopojamMu (if:;ﬂl = 0,35). [lpH HccliefloBaHHHM TOKasaTeJst 3aperyJHpo-
1]

BAHHOCTH ABTOP IIPHINEJ] K BHIBOLY, YTO OTHOIIEHHE Quaun COBEPILEHHO
0
HE 3aBHCHT OT ILJIOIIAIH H BLICOTH Bﬂ,ﬂ,ﬂﬂﬁﬂpﬂ H MeHfeTCA B l.T.IH]JﬂEHK

npepenax or 0,1 no 0,8.

O. I1. leraosa (1960) uccaenoBana koaddHLIHeHT 3aperyaHpo-
BAHHOCTH (HMJH, Kak OHa ero HasbiBaeT, KO3pQHUHEHT NOA3eMHOIO
nutaHus) aas pek Cpeaneil A3uM M yCTAHOBHJIA, YTO, HW3MEHSACH B
npenenax ot 0,1 mo 0,5 mo repputopuu, B GOJBIIHHCTBE pPaiiOHOB 00-
HapyKHBaeTCs ero ymeHbleHHe NPH BO3pacTaHHH BHICOTH Bojocbopa.
3aBUCHMOCTH Ko3((HLHeHTa eCcTeCTBeHHOH 3apery/JiMpOBaHHOCTH OT
naoutaau BogocGopa aas pex Cpeaneit Aznu He obHapyKuBaeTcH.

M .
OTHomenne _3:';‘;‘;_"_’52‘1. Ha Caxajqupe H3MeHseTCA B LIMPOKHMX Mpe-

nenax (ot ﬂ,ﬂl—rauETEﬂﬂDBKa no 0,72 — Jlaurpet). Hauboabwue
Ko duuuentn 3aperyaupoBannoctu (0,26—0,72) — na pexax Cesepo-
Caxaaunckoit HusMeHHocTH. Koadduunenter B mnpemenax 0,10—0,21
nabmopaiorca Ha ToiMH H ee npaBo0Oepe:HLIX NPHTOKAX, B BEPXOBbIX
[loponaa u ee aepobepexkHom nputroxke JKutnuue, B Oacceitne Cycyn.
Cample HH3KHe KO3()(HIHEHTH [M0A3€MHOro MHTAHHA XapaKTepHbl s
npasodepexubix nputokoB [loponas W pek, Bnagalomux B 3anus Tep-
nenus ot I'acrennosku Ao ®upcosku (0,01—0,06).

Ha pexax sanagnoro nobepeXba Kosp@dHUHeHTH KojaebJOTcs B
npeaenax or 0,04 (Anekcanaposka) mo 0,13 (Amypckas). Mexay
KO3(HIUHEHTOM 3aperyJHpoBaHHOCTH M NOA3eMHbIM NuTanueMm Oblaa
nosyyeHa TecHas 3aBHCHMOCTb. UToObl BLIABHTH 3aKOHOMEpPHOCTH pac-
npeneneHHs KosdgHuUHEeHTA 3aperyJHpoBaHHOCTH Ha pekax Caxanuna
Oblin noctpoeHbl rpadHkH cBA3H 3Toro Kos(duliHeHTa ¢ MJIOIIAALIO
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Bogocbopa, ¢ BecoToH BomocGopa M CpPelHHM MOAYJIEM TOJOBOro CTO=
Ka. ITH CBA3H NO HeKOoTOpuiM paitonam CaxannHa BnoJHe yAOBJIETBO-
pPHTebHEIE, & 110 APYTHM HeA0CTATOYHO YeTKHe.

Ot naowaau BogocGopa KoPHUHEHT MOJ3eMHOr0 CTOKA He 3a-
BUCHUT coBepmienHo. B ycnoBusix CaxanuHa, rae Ha Ooabuiel 4acTH
TePPHTOPHH NMOA3EMHOR MHTAHHEe OCYIHECTBJIARTCA 32 CYET TPEIMHHHBIX
BO, pacnpocrpanfmuaxcs nHa rayBuHe 25—50 M OT [OBEPXHOCTH,
rayGHHa 3pO3HOHHOrO Bpe3a, a cjelloBaTe/bHO, H NJoWals BogocOopa
He BJHAIOT HA yBeJHUYEHHE TNOA3eMHOr0 NHTaHKA. _

[MoguaTHe OTHAENbHBIX TOPHLIX YacTell TEPPHTOPHM cnocoBcThyer
pa3puiBy YPOBHS NOA3BMHBIX BOJA C-BEePXHHM TOPH30HTOM TPeUIHHHLIX
poa. Kar yxaswmiBaer [O. Il. ITapmysnn, [1. H. KponorkuubiM n
n K. A. lllaxpopocToBOH NOACYHTAHO, YTO B TEUEHHE HeoreHa M 4er-
BepTHYHOro neprHofia Caxa/JHHCKHe rOpbl NOAHANHCE Oojee yeM Ha
1000 # B cpeaneit cBoeit uacty, a LleHTpanbHo-CaxaJHHCKHA CHHKJIH-
Hopuit onycruaca ot 200 mo 500 m. MoXHO NpPeanoNoXHThL MO3TOMY,
YTO B BHICOKO pacrnofoeHusix 6accefiHax GyAyT Bbille KAK MHHHMa/b-
HEIl MOAYJbL CTOKAa, TaK H KO3((dHUHEHT 3aperyJHpPpOBAHHOCTH.

s pacyeroB MHHHMAJBHOTrO ' CTOKA . HEH3YUYEHHREIX pPeK MOryT
OLITb HCNOAbL30BAHEI OCBElleHHBle Bhile JOKadbHble pPaHOHHBIE 3aBH-
CHMOCTH.
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. H. TONYBEB

®OPMUPOBAHHE CE30HHO-CHETOBOM COCTABJISIOWIER
CTOKA PEK HCChIK-KYJIbCKOH KOTNOBHHbBI

IKcMepUMeHTAIbHBIE HCCAeKOBAHHSA THAPONOTHYECKHX TPOLECCOB
B TOpHBIX 06/1acTAX MPOM3BOAATCS NOKa Hejocratouxo. Mexay . Tem
Goablliasi CAOKHOCTb ITHX NpoLeccoB (Mo CPABHEHHIO ¢ PaBHHHHBIMH
TEPPUTOPHAMH) TFE'ﬁ}FET KaK YyBeJqH4eHHs O0beMa 'HATYPHHX HCCie-
NOBaHHi, TAK W HECKONBLKO HHOro MeTONHYeCKOTo MOAKORA K H3Yde-
HHIO SGPMHWEEHHH CTOKA rOpPHBIX pekK.

paBHuHe GaccefiHbl ManbiX H CpPelHHX peK Ijacnnﬂmﬁenm
oOBIYAO B OJHOH NMPHPOAHOH 30He, 8 B ropax faxe Majple peKH Ya-
CTO (POPMHDPYIOT CBOH CTODK B HECKOJBKMX BBLICOTHHIX ~AanfmadTHEIX
noscax. B cBA3n ¢ STHM npu rHAPOJOrHYECKHX HCCAEeIOBAHWAX B rop-
HEIX obnacTax ciaefyer obpamaTh cepbesHoe” BHHMaHHe. Ha Bo3jefict-
BHe BHICOTHOH JaHAwadTHOH NMOACHOCTH Ha CTOK, @ CTOK B LEAOM
MOXKHO PacCMaTpHBaThb KaK HHTErpajbHYl CYMMY YacTHHIX CTOKOB,
KaXJblfi H3 KOTOPHX CPOPMHPOBAJCSH Ha TEePPHTOPHH OTHE/JbHOTO BHI-
COTHOTO'IaHAWA(THOrO Nosica, |

C sTHX MO3HUMH H ObLIJIO TNPOBEAEHO H3yYeHHe YCAOBHA (opmu-
poBanus croka pekn YoH-Kswuicy, crexalomieii ¢ CeBepHOro CKJ/IOHA
xpe6ra Tepckeii-Anaray. Hon-Ksulicy THn#uHAj pexa He TONbKO AJS
Gonbuofi dacth Hecbik-Kyabckoi KOT/I0BHHH, HO TaKye BO MHOTHX
OTHOIIEHHSAX M fya Oosee oBwmpHoro pannﬂa—CEBepHum u Llen-
tpanbioro Tans-llans. :

You-Kapiicy nmeer nnomans sopocbopa 303 rmﬂ E[;IEJ].HK)H} BhHI-
cory Gacceitna 3280 # (mo crBopa JlecHoll KOPAOH, pacHO/IOMKEHHOrO
nepefl BHIXOAOM PeKH W3 NpeAropHii Ha NPHO3EPHYIO PABHHUHY).

B OGacceiine You-Kselicy ruapomereoposioruyeckde HabaOneHHS
NPOBOAM/IMCL B NATH NYyHKTaX B MHTepBaje BhicoT 1700—3400 x,
OXBaTBIBAIOIIEM BCe BBICOTHHIE mosica Baccefina (raéa. 1), Marepuast
Haba0feHH!i NO3BOMMIN NpPeACTaBATL KapTHHY H3MEHEHHS OT NOACa
K TOACY XapaKTePHCTHK CHErOHAKONJEHHS H CHeroTadHMA KaK BaX-
HeHfHX Mpeanocslyiok (opMHPOBaHAs CHETOBOro CToKa. Hcnoapsye-

b
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COTHLIX mosicax. B crenHoM W oco0GeHHO B TYCTHIHHO-CTENHOM TOfce
orTenead (B OCHOBHOM, paAHalHOHHbE)— oObluHOoe saABaenHe. I[lpu
MOYTH OJHHAKOBHEIX B 3MMHEe BpeMf Ha BceX BbICOTAX MeCHAYHBIX CYM-
Max OCalKoB YBeJHUeHHe CHero3anacoB KBepXy ecTh CJAeACTBHe pas-
HOH NPOOJKMTENbHOCTH CHEroHakKon/JeHus W yOblH cHera H3-3a OT-
Terlesell B HHAKHHX TIOfICAX.

3ameTHYI0 poJb B (DOPMHPOBAHHH CHEro3anacoB Hrpaer Hcmnape-
Hue. BeaencTsre GoJblileill MPOLOJIXKHTENLHOCTH MepHOAAa CHEroHaKoIl-
JNeHusa abcoJioTHAH BelHUHHA HCNapeHHs YBeJHYHBAeTCsi KBEpXy, HO
3HAYEHHe ero 3aMeTHee B HHMKHHX Toficax, rfie OHO COCTaBJafAeT O0KOJO
MOJMOBHHB MaKCHMaJbHbIX cHeroszanacoe (Heeponosa, 1960a).

Hauaso cHeroTafnusa BO BCeX MOsicax, KpoMe rsiliHaabHO-HUBAb-
HOro, AOBOJbHO XOpOWIOo COBNajaer ¢ AaToi Mepexola TeMNEpaTypsl
Bosayxa B 13 uac uepes (°. Ilepexon cpeaHecyTouHOll TeMmnepatypol
BO3[lyXa B CTOPOHY TOJOMHTeNbHBHIX 3HAYeHWii NPOMCXOAMT TOrAa,
KOTJa CTaHBaeT 3HAYHTeJLHAd ‘YaCTh CHEra, a B HHXHHX noscax B
MaJIOCHeKHBIé 3HMBI Bech CHEr CTaHBaeT [0 HACTYNJEeHHA 3TOro Mo-
menta. Ha neaHWkax TafHHe HaYHHAETCA B NEPHON MeEXAY AaTaMmH
nepexofia 13-vyacoBoit W cpellHeCyTOYHOH TeMneparTypsl Bo3fyxa 4e-
pes 0° a HayaJo HWHTEHCHMBHON BOMOOTAAYH M3 cHera GJH3KO coBma-
JflaeT ¢ nochelHed gaToH.

CHeroTasiiie B Pas/JHYHBIX BBICOTHBIX TIOficax HMeeT Kak oflHe
YepThl, TAK H CYLLeCTBeHHble pasJHYHA.

HauGonee samwuoii obulefi deproit sBAAeTcs npeobiaganue pa-
NHAUHOHHONH COCTABAAOIEH B TenJoBoMm OanaHce CHEroTasHus, pPH-
YeM YacTo aJBeKTHBHAs COCTABAAKLIAA cnoco0CTBYeT CHHMKEHHIO Tas-
HusA. B Taba. 2 nokasan TenaoBo#i OasaHc cHeroTasHHs B aJbAHHCKOM
H TAAIHAJbLHO-HHBAJBHOM TIOSICAX, BBIYHCJIEHHBII Ha OCHOBAaHHH Me-
TEOPOJOrHYecKHX OaHHBIX mo ynpoweHHoil cxeme [I. Il. Kyanmuua
(1961).

Ta6bannua 2.
Tennosoil Gananc cHeroTaguua (xas/cmisur)

Tennosnaro-
Iosne, sucora (H, M) Tog PME:::::F iz uﬁ-ﬂ?: a:; Tgﬂ“ﬁ;‘:fﬂ
mochepof
Amenuiickufi, 3280 1959 3300 —400 | 2900
Inauuansao-HHBAMBHE, 3420 1958 5900 —1100 4800
1959 4600 900 5500

[Topasasitomtas poJab paZHAllHOHHOHM COCTaBJAsIOUleH Npeponpene-
aaer obiue oco0eHHOCTH CHEroOTaAHHSA BO BCeX Moscax: _ '

1. CHerorasiHie NMPOHCXOZHT TONBKO NMPH AcHOH morofe. B mapre,
Korja SMMHf aHTHUHKJIOHAJbHAA MOrofa CMeHsAeTcAa HeyCTOHYHBOM,
yacThle CeBepHhe W 3amajHble BTOPMeHHA nprHocAT ¢ cpboit obaay-
HYHO MOroAYy W ocalku B BHAE cHera. B CBA3H C 3THM TafHHE HOCHT
NpepLIBHCTEIH XapakTep.
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2., CYTOYHbIH XOJ CHEroTafHHA XapaKTepH3yeTcs MAaKCHMYMOM
OKOJIO NOJYAHA, Pe3KHM CnajoM nocjde 3axoja coJHLAa W npekpaule-
HHEM TafgHHA HOYbIO.

" MexnoscHble pa3nHyHg B YCJOBHSX CHeroTafHHs CBA3aHL B nep-
BYH ouyepedb C TeM, YTO NpH ABHXKEHHH BBepX TasHHE CMellaercs HA
Bce GoJee nosaHHe cpokd. OTCl0la TIPOHCTEKAalOT ABa CJAeNCTBHA, Ka-
cawlHecs BelUleCTBEHHOT0 H 3HEPreTHYecKoro aciektop npobJems
CHEroTafaHH:

1) . ¥BeanueHHe NPOLOJIKHTENBHOCTH CHErOHAKOMJEHHA KBepXy
caMo no cefe co3llaeT NOJOMKHTENbHHH  BHICOTHBI TpaIHEHT CHero-
sanacoB. K ToMy e Ha4yHHas ¢ Mapra KoJHYECTBO OCALKOB VBeJH-
YHBaeTCd ¢ BEICOTOH, H ueM OJuKe K JeTy, TeM cHiabHee. B pesyis-
TaTe CJOH Ta/JkX CHEroBelX BOJ OYeHb Pe3Ko BO3pacTaer ¢ BBICOTOH
Bopocbopa. -

2). Ilorsouwenne TamoIHM CHEFOM COJIHEYHOH palHauHd Ooablue
y GoJiee BLICOKOTO JIaHAWIAPTHOrO mosca, TaK Kak npa GJAH3KHX 3Ha-
YeHUAX anb0efo NPHTOK padHaUHH Goabure B Gonee No3AHHE CPOKH.
10 O6GETORATENLCTBO NMPHBOAKT K POCTY Cpellell HHTeHCHBHOCTH CHEro-
TasgHusA oT 4 MM/cyT B nNyCcTHHHO-CTeNHoM nosce Ao 10 ma/cyr Ha
A3WKax JeRHHKOB.

CKOpPOCThL TpOABHIKEHHHA ThHIJA cﬂermanﬂﬂﬂ——cﬂemmﬁ NFHER
(cm. TaGa. 1) MeHbIle CKOPOCTH  ABHIKEHHHA ero q:pﬂu*ra HMurepsan
BHICOT, Ha KOTOPBLIX OAHOBPEMEHHO TIPOUCXORUT TadRHe, YBE/HYHBARTCR
ot 400 u B cepeaune Mapra no 900 M B cepenmne Mmaa. Pacupenene-
NHe NIomafell paccMarpHBaeMoro Gacceiina Mo BHICOTAM TaKAUEO, 4FO
AAOILAAH OXHOBPEMEHHOTO CHEerOTAAHHS YBEeIHUHBAWOTCH €He CHIbHEE.

+  HapacranHe cnos TajablX CHeroBHX BOA W NMaowWaied OAROBpe-
MEHRHOr0 CHEeroTafHHA .C BHICOTOH OfecHeunBaer ymermyenwe abfweMa
3THX BOA, NMOCTYNAIOMMX HAa NOBepxHoCTh BogdcGopa. Fpadwk nocrym-
JIEHHA TaJbIX BOJA Ha BojocOOp HMMeeT BHI BOJHbI, HapacraluteR oF
Mapra K Maw H HeCKOJIbKO CHHMKAIOLHHCA B HIOHe BCJeICTBHE YMeHb-
LIeHHA Naollajeldl oTHOBPEMERHOTD CHETOTaRHA.

I'naporpad Ce30HHO-CHErOBOFO CTOKa CVIIEeTBEHHO OTJIHYaeTcs
OT TpajHKa NMOCTynJaeHHs BO&Ll Ha BojoacOop. Hccaepoeanug dopmu-
POBaHHA CTOKa B ropHelx objacTtax, npoBelleHHEle aBTOPOM, MOKAa3aJH,
YT0 B MapTre—HIOHe CTOK CKJaJmBaeTcd K3 NOA3EMHON H CE30HHO-
CHEroBOH cocTaBaAwMHKX. PoJab XHAKHX OCafiIkOB OYeHb MaJja H Ha
(hopMUpOBaHHEe HOBEDXHOCTHOrO CTOKa WMpaKTHYeCKH He Rauser. Cpej-
HHH MHOTrOJAeTHRH THApOrpag MNOJA3EMEFOr0 CTOKA HMEET MAaKCHMYM. B
asrycre. BenwuyWHa noisemMHOro CToka .3a aBryct BbIYHC/AeTCs Kak
pasHocTe OOWIEro CTOKa W JENHHWKOBOTO THTAHHA, ONPENeJsaeMOro LO-
CTaTo4HO TOWHO. Bocxofsuwias BeTBb Fumporpada moA3eMHOro. CTOKa
OTHOCHTCA K NEPHQLY anpelb—aBrycT; OHa annpokcEMHpYeTcs ypas-
HeHueM napaboibl BHAZ Y =ax2. MecauyHble BeNHUMHEL HOA3EMHOrO
CTOK2 JAJf HNepHola eF@ HapacTaHWi HAXOQNATES O ABIYCTOBCKOMY
pacxoay M yxkasdaHHoMmy ypabueHuio. Hakoseu, sHaueHus Ce30HHO- -
CHEroBOIO CTOKA 3@ KaKAblii Mecsll onpeleNsloTcss Kak pasHocTb 00-
111er0 W MOA3eMHAOT0 CTOKA.
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3a BpeMsa HaGJawieHHi 6bl10 YCTaHOBJIEHO, YTO B KaXKIOM H3 Be-
CEHHHX MecAlleB CHeroBoill cTok pekn Yon-Kauicy dopmupopasca Ha
TEPPUTOPHH KaKOro-TO OAHOTO BBICOTHOTO NOsca: CTENHOro — B Mapre,
Jeco-1yroBo-cTenyoro — B anpedne, ajdblHHCKOro — B Mae, IM1ilHaJ/JAbHO-
HHBAJbHOIo — B HIOHEe — HavaJe Hoasi. CpaBHeHHe MeCAYHBIX BeJHYHH
croka (tabn. 3) M HenocpeACTBEHHHe MOJEBble HabawoAeHHs apTopa
NO3BOJHAH OLEHHTb BJIHAHHE KaxJAoro nosca Ha ¢GopMHpOBaHHe CHe-
roBOro CTOKa.

Hs3 taba. 3 caeayer, 4to KOo3(pGHUIHEHT CHETOBOro CTOKA yEe.rtH’-
yHBaercs ¢ BblcOTOH. [IpHYMHBI 3TOH H3BeCTHOM EHHGHDMEPH{}ETH mno-
HATHHI:

1) yem Bbllle MOfC, TéM OTHOCHTEJLHO E-ﬂ.nbme naowais obHa-
JKeHHBIX CKaJMbHBIX NMOBePXHOCTEH, OTIHYAIOMHXCA Ype3BLIUaiHO BLICO-
KHM KO3(@HIUHEHTOM CTOKA;

2) yBnakHeHHe NOYBH pacTeT ¢ BHICOTOM; :

3) HHTEHCHBHOCTL TasiHHA Yy Gosee BHICOKONO Mosica BHIille.

'OnHako CcyWecTBYIOT H APYyrde MeXMOfCHbie pasJH4YHsdA, OKasbl-
BAIOLUHE CYIUIECTBEHHOE HIMSHHE HA CTOK TaJbiX CHEroBbiX BOJ.

Crennoli nosic cl0XeH BOAOHENPOHHUAEMBEIMH NOPOAAMH KpPacHO-
IBETHOTO KHpPrH3cKoro xommniexkca. Ho paxe B 3THX YCI0BHAX CYXOCThL
NoYBkl H HeOOJbIIHE 3anachl BOAL B CHEXHOM nnﬁpﬂﬂa NPHBOAAT
K 4pe3BbIYaiHO HH3KOMY KO03(h(}HUHEHTY CHEroBOro CTOKA.

Hu3kne BeJHUHHB CHEroBOrD CTOKa (oOpMUPYIOTCH B .ﬂgﬁﬂ-n}rrnnn-
crendoM mosce. Chaofi 06pasylOlIuXca Taaux BOA B CPeAHeH uvactu
nosca (2550 u). cocrasaser 140 um, uTo XapakrepHo, HagpeMep, AAA
Jnecrnofi .3oHu ETC. B uenoMm no noscy seaduunHa cﬂernaanagnp H ocak-
KOB 3a BpeMsa TasiHus Hoctéraer 190 mm. QnHako ecam '§ YCJIOBHAX
ETC sty Booel ¢OPMHDYIOT BBICOKOE CHeroBoe MOJOBOAbE, TO B 3TOM
paliOHe OHH B QCHOBHOM pacXOAYIOTCA Ha YBJa:KHeHHe TIOYBOTPYHTOB
H auwb okoao 20 mu cOpacuBaeTCs B PEKH.

XapakTepHo, 4TO B ClyHae Korla anpefbCKHH CTOK &{II}MHPH&TEH
TOJbKO Ha TEPPHTOPHH JeCO-NYroBO-CTEIFHOTO N0fCA, CTAK HeBeJHK H
CYTOYHLIE PacxoAbl BOALI CPaBHHTENbLHO c/aabo HSHEHHEEF‘I"CH OT CYTOK
K cyTkaM. OYeBHJHO, JecHbHe NOYBH NQEraowWaT GoJblIylo YacTh Ta-
NbiX BOXA W PeryaupyioT HX CTOK B pekH. [IMKu pacxofio B ampeJe
NMPOXOAAT JHUIL TOrga, Korga (POHT CHeroTasHHs NPGKOLHT  Bhille
BepXHeH rpaHHibl Jeca H B @OPMHPOBAHHH CTOKA NMPHHHMAaeT ydacTHe
aNbNHHCKHE nogc.

Menbpias BOZONPOHHUAEMOCTE NOYB ANLINHACKOrO mpfAca M 3Ha- .
yHTeNbHble nJjouaan oO0HaXKeHHBIX CKaJl ﬁﬂarunpuﬂmTBymT HEKOTO-
poMY NMOBLIIeHHD KO3 dHLHeHTa CHETOBOr0 CTOKA.

B nenom aas Bcex noAcoB (Kpome HHBAJBLHOIO) XapaKTepHHI He-
BLICOKHE BeJHYHHbI Koa(upuuxeHnTa cHerosoro croka. BeposaTHo, cyxas
SICHasi OCeHb,-CBOHCTBEHHAs PaiiOHy, CMOCOGCTBYET HCCYIIEHHIO TOYBHI,
TaK 4YTO, HECMOTPs Ha 3HAYHTENbHOE NpPOMep3aHHe, NOYBLI Dﬁ.na,uam'r
BbICOKOH BOJONOT/IOTHTE/ILHOH CTIOCOGHOCTRIO.

B 3THX ycsn0BHAX OCHOBHas Macca TalbiX CHEroBHIX BOJA pacxo-
AYyeTcda Ha YBJaKHeHHe Boaocbopa. ITHM OOBACHAETCH HHSKHHA CTOK
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B MapTe-—Mae, HECMOTPS Ha 3HauYHTe/bHble CHerodamnacel. OfHako 3a-
TPaThl Ha YBJAaXKHeHHe He npoxolasT Oecc/ieHO, TAK Kak OHH TIOMO-
raloT Co3faBaTh BecHoil (oH, HA KOTOpLIH HakJaAbiBalOTes OOHJAbHBIE
JeTHHe ocalki. B pesyabraTte 3TH OcCajKM NPUHHMAIOT rJaBHOe yua-
cTie B GopMHpOBaHHH Ce30HHOro nojasemHoro nutanua pex. Ilopo6-
Han xe Kapruua, no coobwenno H. T. Kysneuosa, xapaxrepua u ana
Bocrounoro Taus-lllans w npyrux conpefenbHBHIX TOPHBIX CHCTEM,
pacnosoXeHHblX Ha <CoceJHed ¢ H3yyYaeMoil HaMH TepPHTOPHH
Cuubl3sna.

CoBepuienno HWHON pexXKHM (GOPMHPOBAHHSA CE30HHO-CHETOBOTO CTO-
Ka XapakTepeH AJSf I/fllHaJbHO-HHBAJBHOro nosica. BogoHenponuuae-
Mble IOBEDXHOCTH JIEJHHKOB H OKpYXalolMxX HX cKan cOpaceiBaior
MOYTH IednkoMm obpasywouiuecs Tagable BoAbl. B peaynbraTe OTHOCH-
TeJBHO Manble Mo IIOMAAH SI3BIKH JIe[IJHHKOB HrPaioT BaXKHYIO DPOJb
B (DOpMHPOBaHHH CHeroBoro croka. B nepuoax mMapr—maii CTOK pek
CHErOBO-JeIHHKOBOrO TIHTAHWS OTHOCHTEJbHO HEeBeJHK. 3aMeTHBI
MoabLeM BOAL B peKax MPOHCXOAMT B KOHIle Mas — Hadajae MHIOH,
KOTAa HauWHaeTcss HHTeHCHBHAf BOOOTAAa4Ya H3 CHera, 3aJjerallero
Ha TOBEPXHOCTH fA3LIKOB JIEIHHKOB M OKpYVMKalumMx MXx ckaja. [lara
Hayaja BOAOOTAAYH [AOBOJBHO XOpPOIlo COBNajaer ¢ AAaTOll YCTOHYM-
BOro Tepexoia CpeJHeCYTOUHOH TeMnepaTypbl BO3JAyXa Ha JeJHHKaXx
yepes 0°.

Cnenyer ckasarThb, YTO B CENBCKOXO3SHCTBEHHBIX paHoHax, opo-
[aeMblX peKaMH CHEroBO-NeJHHKOBOro NHTaHuA, Hauboabwuit nedu-
ILMT BJIArH AJis opolieHds HabJyogaercs BecHoil, B anpesne—Mae (Bonab-
wakos, 1959). C uioHs (T. e. cO BpeMeHH HayaJa NOCTYIJEHHS TaJbIX
BOJ C JIEI[HHKDE] HanpsaXeHHbI MepHoi B OpOUICHUH CeNbCKOX031il-
CTBEHHBIX YIOAHH Mpekpallaercs.

Marepuanbl, onyyeHHble B pe3yJbTaTe H3yueHHA npoueccoB dop-
MHPOBAHHSA CHEroBOT0 CTOKA, MO3BOJSIIOT OWEHHTh POJb BbICOTHBIX
nosicoB B 3TOM npouecce (taba. 4).

Ta6aunua 4

G opMAPOBAHHE CE30HHO-CHEroBOre CTOKA MO BHCOTHHM
noscam (pexa Yon-Kasincy — Jlechoit xopaoH)

agﬁmum-c;um-
Toac obu. obbeMa.
00HL, TAOWARM | eaon,-cHer.

CTOKA
ETEHHGE W L ] : & L] & [ ri & ] Iﬂ {‘;_1
Jleco-nyroBo-CTeNHoH . . . . 25 3
Amsnubcksll . . . . . - . . 30 23
CnsiuHa sHo-HEBAMBHBE |, . . 35 74

IHauuole TabGa. 4 nNoATBep:KAAOT, YTO OCHOBHOE BHHMAHHE NpH
H3Y4YEeHHH YCJNOBHH (OPMHPOBAHHSA CE30HHO-CHETOBOro CTOKa CJedyeT
YAENATb aJbMUICKOMY M TJAANHAJbHO-HHBAJbLHOMY MOSCcaM, T. €. 30He
BbicoTOH 3000—4000 A
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" A. H. BAXXHOB

NMPOTHO3 CTOKA NOJIOBOAbS TINMPHOH-PEKH
C HCNOJIb3OBAHHEM BEPOSATHOCTHOHW 3ABHCHMOCTH

[Ipu pa3pa6oTKe . 3aBHCHMOCTH JJIfi JOJTOCPOYHOro IPOrHo3a
ofbeMa NOJOBOALA HJH APYTHX Ce30HHHX BeJHYHH CTOKA Mb 4acTo
BCTpeyaeMcs ¢ HeoGXOAMMOCTBIO YyeTa He TOJbKO OCHOBHOH MepeMeH-
HOil, HATPHMEpP BeJHYHHBI CHerodanaca, HO H BTOPOCTeNeHHHX (akKTo-
poB, HanpHMep 0CaJKOB TOro NepHOJa, Ha KOTOPhIA HQJMeH COCTas-
JATbCSA nporHo3. Ha xoppensiTHBHOM rpadHkKe CBA3H CTOKA €0 CHero-
jamacaMM BJHSHMe OCAJKOB CKa3blBAETCA B PACCEAHHH TOUEK OKOJO
JHHHH perpeccHd. Hapaay c ocagkaMu paccesiHHe TOYeK OTpakaer
TaKXKe BJHSHHe APYTHX (AKTOPOB, KOTOpPble HET BO3MOXKHOCTH Y4eCTh
NPH COCTaBJEHHH NPOrHO3a.

[Tpn HanuuHH -BAHAHHE HECKOABKHX (hakTOpoOB uenar:mﬁpaanﬂ
npuberatb K NOCTPOEHH}I0 3aBHCHMOCTH B BEDOATHOCTHOM BMIpaKeHHH.
CyliecTBo €e COCTOHT B TOM, 4TO AAfA A&8HHOA BeJHYHHH CHerosa-
naca § MOKHO HAaNTH PAM BO3MOXHBIX 3HAYEHHHA CTOKA MOJOBOALA U,
COOTBETCTBYIOIIHX pPasHbiM obecnedeHHOCTAM,

[locTpoenHe Takol BepOATHOCTHOH SaBHCHMOCTH OCHOBHIBAeTCs
Ha CAEAVIOUIHX TeOPeTHYECKHX NpPeAnochaKax.

[1pn HanuuHK JHHEHHON CTOXAaCTHUECKOH CBA3H MeXAy CTOKOM ¥
H CHerosamacaMH § 5Ta CBA3b, KAK H3BeCTHO, BbIPaXKaeTcA ypaBHe-
HHEM PperpeccHH

y(s) =Y+ r-2ke (s —3), (1
_ s

rae J(s) — ycnoBHoe cpelHee 3HAaueHHe CTOKA §¥ NPH YCJA0OBHH, 4TO
CHerosanac NPHHHMAaeT HEKOTOPOe KOHKPETHOE 3HAUYEeHHE S;
Y H §— ﬁEB}-’C.‘]‘DBHHE CpelHHe 3HAYEeHHA CTOKA H CHerosamnaca,
Oy H {Is-—ﬁESFCJIDEHHE 3HAYEHHHA CPeJHHX KBaIpPaTHUYECKHX OTKJO-
HEHHH CTOKa H CHerosanacay
r — k03 PHUHEHT KOPPENALHN MEXAY Y H S.
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- ¥YpapHenue (1) nmozBosser mo BeJHYHHe CHerosamaca OINpelefHTI
nauGosee BeposATHOe 3HayeHHe cToka. Jlaa nporHosa e BeJHYHHEB
CTOKa ¢ pas/qH4YHOil BepOsITHOCTBIO IOABJeHHs HeoOXoAHMO BOCHOJBL
30BdTbCcA yca0BHOH (yHKuueHd pacnpefienenHa F(y/s), osHauarmole:
BEpPOATHOCTL MOABJEHHA CTOKa He Oosee y, NPH YCJIOBHH, YTO CHEro:
3anac NpHHUMAaeT 3aZaHHoe 3HAYeHHE §.

HAas storo HeoOXoAMMO 3HATh 3aKOHHI pacnpefenenus croka i
CHEero3anacos.

Ecau npeanonoxuts, uto obe nepeMeHHbie pacrnpefeseHsl Mo an
MaJbHOMY 3aKOHY H MeKAy HHMH CYUIECTBYET KOppe/sflHs, TO MJI0T
HOCTb pacnpefieJleHHsi CHCTeMbl, KaK H3BeCcTHO H3 TeOPHH BeposiTHO:
crTeil, BeIpaxKaetcs (GopMyJioH

i m[{#—'y‘]—f%{s—-ﬂ]l {21
Fiyls) = oy Y1 —r2 rﬂ]fine

¥YenosHaa QyHKIHA pacnpeflesieHHs 3alMIIeTCs

Z

Ey ]
1 21—r2a> [w—m—r O {S*E}]
K i dy

oy 1—r" r*lfﬂﬂ je

—.m

F (y/s) =

B TeopHM BepoATHOCTeH JOKAa3bBAeTCs, YTO eclH 0GO3HAYHTE

i i —
y—y)—r—L (s—3)
Os

=2z, {3j

yi—rt. g,
To yc/aoBHasg (QYHKUHS pacnpefiefieHHss MoxeT ObiTh NpHBEJEHAa K BHJIY
| F(y/s) = 0,54 @ (2), (4)

rie @ (z) —unrerpan Jlannaca (HHTErpas BepoATHOCTH).

z _ B
Se 2 . dt

1
D(2) = —
=
(rabanua sHauenuin uuterpana Jlannmaca umeerca B Kypcax TeOPHH
BepPOATHOCTEH ).
Pacnpefienenne CToKa y OTKJAOHSeTCss OT HopMadbHoro. OmHaKo
MO¥HO HaATH Takyw HeyOmBawmyw GyHkuuio f=f(y—y), Koropas

pacnpeieasercs no HopMajbHOMY 3akony. Torga ycioBHasa (PyHKUHA,
pacnpejeneHHsi BbIpa3HTCA

i i, ==t s—3)
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ecTb HHTerpaJ Jlanaaca. -

GopMyaa (D) H Henoab3yeTcss npH TOCTPOEHHH rpadHKa A
NMPOrHO3a CTOKA NOJOBOAbA MO CHEero3amacaM B BepOATHOCTHOH Qopme.
J1As 3TOro HYXHO AJf HECKOJbKHX 3HAYEeHHH § BHIYHCJUTD YCJIOBHbBIC
(pyuxuny pacnpenenenusn F(y/s). -

[TpakTHueckn BMeCTO yC/I0BHOI GYHKIHH pacripeneseHHs Jydure
BLIYHCJAATL 3HAYEHHA YCJaoBHOH KpuBoi  obecnevennoctd P(y/s) %.
Mexay HHMH cylecTByeT COOTHOIeHHe

P(y/s) % = 100{1 —F (y/9)]. ' (6)

Texnuxka BhuucaeHuin F(y/s) n P(y/s) caenyiowas. byneMm cuMrars,
UTO CTOK pacnpenensercs Mo acHMMeTpHuHoil KpuBoft [lupcona 3-ro
poiaa; TabaHUBl OpJAMHAT KpPHBOH o00ecneYyeHHOCTH MNPHMEHHTeJbHO
K 3TOMY POAY pacnpefleleHHs HMeETCS B Kypcax THAPOJOrHYECKHX
pacuetoB (rabauusl Pocrepa-PuibkuHa). [To HaHHBIM MHOTOJETHHX
HabAAeHHH HAA CTOKOM [OJOBOALA M CHErosanacaMi BbIYHCAAIOT
IMINHPHYECKHE 3HAYEHHS ¥ M S, a TaKXKe Oy H 0s H Koaduunent Ba-

1]
puaunn C, = —-.
y

IMpunnman C; = 2C, , no TaGiuie HAXONAT SHAYCHHSI MOAY/BHBIX
Ko3(ppHHEeHTOB [‘:T{]EEI K, nns psna obecrnedenHocteds P%.

[lockonbKy B @mey.ﬂe () GHrypHpYIOT pasHOCTH y——y H S—S,
3HAYEHHA Y—1 HAXONAT 1O BLIPAXKEHHID Y—Y= (K;,--—-l}y IMpunumasn

ofecneueHHOCTs B J0JAX €/IHHIL, HAXONHM byHKLUHIO pacnpenene-
nus F(y)

F(y) =1—P().

Crpoum rpaduxk F{y}=cp1(y——;} (puc. 1). Jlanee na stom rpagike
HaHOCHM JIMHHMIO; COOTBETCTBYIOWYI0 dyHKuuu F(y) =rp2[f{y-—y}I; 3Ha-
YeHHA aprymenTa f(y—y) HaXolHM H3 BbIpaXKeHHS

Of(y—gl =F (9) —0,5, (7)
rae :
5 : Fo—y &
Ol (y— ) =~ 5 e *adt.
o I

Jns 3TOro, samaBasch pAAOM 3HadYeHHIl y-—ﬁ, Ha rpaduke
(cM. puc. 1) HaxoauMm cCOOTBeTCTBYWUIHe 3HaveHus F(y), a noxa-
CTaBjsiA HX B Boipa:KeHHe (7), moayyaeMm 3Ha4YeHHsi HMHTErpa’na Be-

positiocTH @ff (y—y)]. Tlo Tabaume 3TOro MHTErpaja HAXOLHM COOT-
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BeTCTBYIOIIHE 3HA4YeHHsa [(y—y); ANA HaHeceHHsa Ha rpadHk (puc.
OHH YMHOMKEHEL Ha Oy

. I

10 ) ?rﬁ.—

48 ,n? Fly) = 21y -3/
06 . - //

|
l

g4

02 | | Fy) = @i(y-g) .
ol | Lo - 0| o | s | 60047

~800 400 0 g S0 1200(y-¢)

Puc. 1. T'padux aasncumoctd F(y) =@y (y—y) u F(y)=9df(y—y)]

st npumepa mMoKasaH Xof BbIYHC/EHHH NMPHMEHHTEJbHO K CTOK
nos0BOAbA pekH AparsH y ¢. Kunsamu.

y =695 wu. &%, o, =214 miw. 4, C, =031, C, =062

Ty Sy
3 Sk & = E -
PY% | Py | K, _j::;%l_]r Pig)e=1=-P, ?g&-fu?ﬁ o= | fo~oxe,
:
0,1 | 0,001 [2,230] 861 0,999 0,499 3,10 663
1,0 | 0,01 |1,860 596 0,99 0,49 2,33 499
10 0,10 |1,413 287 - 9,90 0,40 1,28 274
50 0,500 10,968  —22 | ° 0,50 0,00 0,00 0
75 0,75 |0,776] —156 0,25 —0,25 —0,67 —143
95 0,95 |0,553] —311 0,05 —0,45 —1,64 —351
99 0,99 |0,423| —401 0,01, | —0,49 —2.33 —499
99,9 | 0,999 |0,306| ~-482 0,001 —0,499 —3,10 |  —663

[Tpuctynas K MOCTPOEHHIO NMPOrHOCTHYECKOro rpaduka, HDJ.'I’.ETEE

nsieM B dopmyay (5) usBecTHBle HAM 3HAYEHHS 7, Oy, O, § H S. ,E]..rm
Gacceiina Aparsu, B NACTHOCTH, NO/IyHaeM BLIpaxeHue

F{HJ’E} ='j‘,5+m [ f[y—-ﬁ%]—ﬂ_.ﬁd{s—-?ﬂﬂ] ]

171

3ajfaeMcs MHTEPECYIOHMMH HAC 3HAuYeHHAMHM O06ecreYyeHHOCTH, 4YAiLS
Beero Takumu: 999, 95, 75, 25, 5 u 1% —u noc/e0BaTe]bHO Haxo-

b
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muM F(y/s) u nanee no dopmyne (5) snawennsi ®@fz).
@ (2) HaxooHM COOTHeNTBYIOIIHE HM IHAYCHHA

, . [ ly—695)—0,54 (s — 739)

171

[To Tabanue

IDTH BLIYHC/AEHHA TMPHBONATCA HHMKE, OMH MOTYT CAYKHTL OJA
AHANOTHYHBIX PacyeToB H NPHMeHHTeNbHO K JIobbIM ApYrHM peKaM.

T

Plyls)% Ply/e) Fiyjs) O(2)=Fly/s)—0,5 ;

- 99 0,99 0,01 —{,49 —2.,33
95 0,95 0,05 —0,45 —1,64
75 0,75 0,25 —0,25 —0,67
50 0,50 0,50 0,0 0,0
25 0,25 0,75 0,25 0,67
b’ 0,05 0,95 0,45 0,67
1 0,01 0,99 0,49 2.9

3anaeMca TpeMs 3HAYEHHAMM CHerosanaca s—cpemm Oan3-
KHM K MaKCHMaJbHOMY H OJIH3KHM K MHHHMaJbHOMY H3 Habmiogen-
HBIX —H [ KaKA0ro M3 HHX Haxoaum f(y—695) ana Beex 3Haue-
HHH 2 H. CAeI0BaTeNbHO, IJs BceX 3HaveHu# obecnevennoctu P (y/s).
[To rp Hl{'_i,l’ (cm. puc. 1) HaxomuM coorBercTByiomue um Ff \J) u 3aTeMm
[y—ﬁ , OTKYZla TIOTy4aeM Y, COOTBETCTBYIOLIHE TPHHATHIM 3Have-
HHSM aﬁecneueauncru P(y/s).

Pacuers yA06HO NPOM3BOAHTL B Ta6IHuHOM thopme. Huxe m pHBO-
IUM pacyer Aaf peku ApParTBu A 3HAYeHHH S, pasHoro 439 mm.

Ilpamep pacyeTa BeAHYHH CTOKA NOJOBOALA pasaWgnofl ofecnedeHHOCTH |
Aha pexH Aparsu

P (/5) % z 5 s—739 | 0 7ag) | 1Tz | Mlu—698) | y—695 ¥

99 |—2,33{ 439 | —300 | —162 | —398 | —560 | —460 | 235
95 |—1,64| 439 | —300 —162 —280 —442 —390 305
7o |—0,67] 439 | —300 —162 | —~115 —277 —260 | .435
20 0 439 | —300 —162 0 —162 —170 525
25 0,67 | 439 | —300 —162 115 —47 '—B80 | 615
5 1,64 | "439 | —300 | —162 280 118 | 120 | 815

1 2,33 | 439 | —300 —162 398 | . 236 240 | 935

[Mocne stux pacyeroB cTpoum rpaduk Aas TporHO3a CTOKA
(pHc. 2), HAa KOTOPbIH HAHOCHM 3MIHPHYECKHE TOUKH, COOTBETCTBYIONIHE
napaM 3HaYeHHH CTOKA NMOJNOBOJAbA M CHErosanaca, a JIHHHH Pa3JHYHOH
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ofecneyeHHOCTH NPOBOAMM B COOTBETCTBHH ¢ BhilIeNpHBEIEHHBIMHA

BLIYHCJIEHUSMH 1J8 HECKOJbKHX NPHHATEIX 3HAYEHHH S. .
[Ipn cocTaBieHHH TPOTHO3a NO 3aJJaHHOMY 3HAYEHHWIO CHErosa-

maca Ha TOPH30HTAJLHOH OCH HaXOAMM COOTBETCTBYIOULYID €My

Yy-m :
100

7%
1200 L5,

1000\

st

S
|
AN

=
S

Cmon nanolfodss,

S
WA

=
d
o2

0 200 %0 600 80 1000 1200 z°
Jumige oradhy , My wl

-

Puc. 2. I'pagux gas nporsosa croxa
noj0BOAbA (B BepoATHOCTHOH dopme)

abcuuccy H HA BepPTHKAaJLHOH JMHHH, NPOBeJIEHHOH H3 3TOH TOUKH,
CHHMaeM 3HaueHHs OMuaaemoro obbema I0JOBOAbs pasJnuHoil obec-
NeYeHHOCTH.

AnanoruynsiM cnocobom moxer O6bITh paspaboTaH NMporHo3 MakcH-
‘MaJbHOTD PacXoja 3a NepHojl NoJOBOAbSA. j




A. C. HEMAJILUEB

HEKOTOPBIE XAPAKTEPHCTHKH CTOKA PEK LHIBEILHH

CToK peK TOpHBIX CTpaH NpeJCcTaB/]seT HHTEPeC B CBA3H ¢ TeM, 4TO
ropueie xpeOTel 00yca0BAKHBalOT TpaHchopMalHi0 BO3AYIMHHEIX Macc M
B COYETAHHH C JAPYTrHMH OcOOeHHOCTAMH . OnpedensioTr cBoeobpasue
KAMMAaTHYeCKHX ycioBHil, B HanHoii pabore cienaHa monbiTka NpHMe-
HHTb METOAHKY H3YyYeHHd CTOKA TOPHHIX pex (paspaboTaHHyi AJ#
Ypana, Kaekaza u Cpeaueit Asun) k teppuropun IlIBenun — nepsoi
MaTepHKOBOH mnperpaje Ha NyTH ABHXKEHHS BO3AYIIHBIX macc ¢ AT-
nauruku, Kerarn, B llBeuuu uMeercs, moxanyil, camas ryetas cerb
I'HAPOMETPHYECKHX CTaHUMil, 4TO B 3HAYHTEABHOM CcTeneHy crocobeT-
ByeT OoJiee OeTaJbHOMY AHAJM3Yy CTOKAa Ha TEPPHTOPHH 3TOH TOpPHOR
CTPaHHL.

B crartbe paccMaTpHBakTCA. CpenHuit MHOTOJIETHHII, MAKCHMAJb-
HEIfI H MHHUMAaAbHBIE cToK pek llBeuny u ero rogoBasg H3IMEHYHBOCTD.

Has reppuropun IlIBeunun yike COCTaBJANHCHL KapTH <CpefHero’
mHorosetHero croka, Ilepsaa kapra Owlia cocrasaena CaerreHmap-
KOM — Kapra CpelHerofoBHIX pacXoJ0B pPeK ¢ pacxofaMu BOAHI
5 m¥/cex u Buie, [Tosxe Hopaungom (Jlromun, 1934) 6una cocraeiena
HOBasl KapTa CTOKa B H30JHHHAX. JTa Kapra BHOCHAeNCTBHH Oblaa yTOY-
nena b. [1. 3aiikoBuM (1938) u ucnonb3oBaHa A5 COCTABJEHHS KapThl
cpefiHero rofoeoro croka EBponel. YTOUYHEHHS OTHOCHJHCH TJIaBHEIM
o6pasom K NpeAropbaM, rie AaHubie Hopauuaa okasadnuce npeyMeHb-
IIeHHbI MH.

B. B. KynpusHoBbIMm EHJIB. cOCTaBJieHa KapTa H30JHHHI cpedHe-
rogoBoro Monynas ¢roxka nas CranguHaBus. Ha stoii kapre cToKoBbie
XapaKTepPHCTHKH OTHeCeHbl K UEHTpY Boaocbopa. Omnako aBTOp clipa-
BelIHBO OTMedqaeT, 4yTo «...B IlIBeuuw, rae MHOrHe KPYIOHLIE PEeKH HMe-
10T TOpPHBIH BOofocGOp B BepXHeM TeYeHHH W DABHHHHEBIN B HHIKHEM,
CTPOro TOBODf, CTOK MpaBHAbHee OTHOCHTL K CpefHed BeicoTe Bogo-
cbopa, KoTOpas He coBnajaaer ¢ ueHTpoM Oacceiinas (1960, crp. 100).

Hamu Ohla cocTaBjieHa Kapra CpellHero MHOrOJeTHero CToka Ijd -
TeppuTopun IlBeunn (pHc. 1) no monydyeHHBIM 3aBHCHMOCTAM MOAYAA
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GOJbLUINMH pa3/JHYHAMH B KJIHMATHUECKHX YCJAOBHAX, penbede, o3ep-
HOCTH H JAPYrHX NPHPOAHLIX XapaKTePHCTHK OTHAEJLHBIX peEK.

Ha xapre (cM. puc., 1) npoBelensl H30JHHHM MOAYJIER cpejHe-
MHOroOMeTHero C¢TOKa co 3HaveHuamu 6, 8, 10, 15, 20, 25, 30,
35 afcex km2.

leorpaduyeckHe 3aKOHOMEPHOCTH pacnpeieJeHHs Moayas cpeaHe-
MHOTOJIETHEr0 CTOKA.

CpenHuit MHOroJeTHHI cTok Ha TeppuTopHu LlBeumun umeer ApKo
BLIPAMEHHYI0 3aBHCHMOCTb OT OCOO€HHOCTeH LHPKYJIALHOHHBIX Mpo-
eccoB arMmocdepsl, ONpelesIONIHX KIHMaTHYECKHe YC/IOBHA Ha Tep-
PHTOPHH CTpaHbl KaK B yBJaXHEHHH, TaK H B MOTEPAX CTOKA Ha Hcna-
perne. CyuiecrBeHHOe BJHsAHHe Ha YCI0BHa (GOpPMHDOBAaHHs CTOKa
PEK HMEIOT IIHPOTHOE NOoJoXKeHHe OTAe/dbHbIX DacceliHOB peK H OpHEeH-
THPOBKA TOPHLIX CKJOHOB, B OTAEJbHBIX PaHOHaX — MeCTHble (PaKTOpbI:
03epHOCTh, 3a60/I0YEHHOCTb, CcTeleHb OO0JeceHHOCTH IMJIOWIAAH BOLO-
cOopa, BOAHO-(pH3HYECKHE CBOHCTBA NOYB H TPYHTOB. :

B ¢BA3H ¢ pasjiuyHbIM coyeTaHHeMm PaxTopoB, GOPMUPYIOUIHX CTOK
peK CTpaHBl, 3[leCh BeCcbMa 3HAYHTENbLHB! Mpefiefibl KoJebanHA BeJHYH-
HbBl MOJYJS CPeJHEero MHOroJeTHero croka: or 6—8 ./cex xm? Ha loro-
BOCTOKe cTpaHhl g0 35—40 a/cex kM? B ropHbIX paloHax, BIOJbL 3anaf-
HOH I'paHHIBl CTPaHLL.

Ilpp paccmMOTpeHHH KapThl <CpelHEro MHOIOJIETHEr0 CTOKa
(cM. puc. 1) BHOHO, YTO M30JHHHH HMewT, B ollleM, MepHJHOHaIbHOE
HanpaejeHue (BocTounblil ckiaon CkanaumHasckux rop ¥ Hopaanacko-
ro Haropes, Cpeanas u IOxuaa [IIBenus), a B pailonax ¢ NoBBILICHHOH
BOAHOCTLIO 00pasylT 3aMKHYThie CHCTeMbl. (JTo OTYET/IMBo BhLIABH-
Joch Obl TIPH MNOCTPOEHHH KAapThl MOAYJEH CpefHero MHOTOJETHero
CTOKA JNaHHLIM MeTodoM Aasd Bceil CKaHAMHABHH; PailoHBLl ¢ BOAHOCTBIO
30—40 a/cex km? orpanduuBanH Obl Bce TIOpHble BO3BHILIEHHS 3ITOH
TEePPUTOPHH. )

H3onuuun Monyaelt cpeiHero MHOrOJETHEr0 CTOKAa Ha TEPPHTOPHH
CTPAaHLl OYeHb XOPOIWIO COrJACYIOTCA € pachnpefeseHHeM OCAAKOB H
CpedHeroJ0BLHIX TeMmepatyp; padoHam ¢ HauGOJbIWIHM KOJHYECTBOM
ocafgkoB H OoJjiee HH3KMMH CPeIHEroAOBBIMH TeMIepaTypaMH COOTBET-
CTBYIOT paifioHbl ¢ MOBLILIEHHOR BOAHOCTEIO.,

B cesepnoii yactu [Ipeuuu rnasHble LEHTPH BOZHOCTH pPacmoJio-
MeHbl BAOJL BOCTOYHOro CKJAoHA CKaHIHHABCKHX rop, rie ocajku no-
ctiraioT 1000 mm u Oonblile H rje B NHTaHHH peK NPHHHMAIOT y4YacTHe
JIEJJHHKH BBICOKOTOPHBIX paioHOB. Mojy/b cTOKa B 9THX paioHax mo-
cTHraer HauOoxablueid BeaHunHbl — 40 afcex ku? n Goaee. [lo. mepe
npubanKenns x DorHuyeckomy 3anuBy HaOJaloflaercs CHHMKEeHHe BOJ-
HoctH go 8—10 afcex km? DTo ymeHblieHHe cTOKa oObsicHAeTCs . 06-
ILHM MOHHMEHHEM MEeCTHOCTH H COOTBETCTBEHHHIM YMEHbIUeHHeM KOJIH-
yecTBa aTMOChEepHBIX 0CalKOB.

Has cpepneit yactu llBeuun — paBHHHHON TepPPHUTOPHH, 3alllH-
IUleHHOH OT BJAHAHMSA ATJIAaHTHKH, XapakTepHa HaMMeHbllas BOJHOCTb,.
cocrapasoman scero 6—10 afcex xm?, uto 0O6YCIOBIEHO CPABHHTE/Ib-
HO HebonblHM KoJHuecTBOM ocaikoB (500—600 mm) u 3HAUHTENBHBIM
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HenapenueM (mo B. B. Kynpuanory, 1960); ucnapenne B gansom pafio-
He cocrasaseT 300—350 ma.

B ioro-sanagnoii u 3anagxoii 4yactax HOxkuoi IlIBeuun BHOBBL
Habaiomaerca yBeJHyeHHE MOAYJA <pelHero MHOTOJETHEro CToka
or 10 afcex km?® no 20—22 afcex ku? Jlas 3Toit yacTH TepPHTOPHH, KaK
YKa3blBa/oCh Bhillie, ObliM nojydyeHbl ofpaTHble CBSI3H MOAYJA CTOKA
CO cpefHeH BbicOTOH BoaocGopa, T. e. yMeHblleHHe BeJHYHHBI MOAYAA
CTOKA ¢ YBEJHYEHHEM CpelHeil BBICOTHI BojgocGopa. 3TO BEI3BAHO TeM,
yro Hanboablliee KOJMHYECTBO OCALKOB BHIMajaer B npubpexHom paio-
He, a He Ha Bo3BbILIeHHOCTH CMojang (3anuxa, 1964). [Tomumo ToroO,
3lech B MHTAHHH PeK NPHHHMAIOT yYacTHe 'PYHTOBLle Bojbl. Bauanuem
9THX ABYX (haxkTopoB (pacnpegeneHueM OCAAKOB H BBIKJIHHHBAHHEM
TPYHTOBBIX BOX) OOBAcCHAETCA cBoeoOpasHoe pacrpefefeHdHe MOLYJA
CTOKa B JAHHOM pakHoHe. :

Makcamanbhpiit crok pek. HauGonbiune pacxoast pex Ilseuny,
oObIUHO CBA3AHBEL CO CHerorasHHeM H HaG/I0AAl0TCA B TIEPHOI BeceH-
HEro nojoBoJbs B anpeje—uioHe B 3aBUCHMOCTH OT LUHPOTHOrO W Bbls,
COTHOTO TOJOXKEeHHA NaoLialn Bogocbopa. )

Ocobenno xapakTepHhl MaKCHMaJibHble PAcXOfkl B MEPHOJ CHEr
raguua Jas pek CesepHoit llBenuu. Beauunna mMaxcuMaJbHBIX pacx%
OB 31eCh B NepBYIO0 ouepe/lb 3aBHCHT OT 3anacos BOALI B CHere, OT}
KOJIHYECTBA OCA[KOB, BHITAJalIIHX B TEPHOA NOJOBOLLS, T.fl'_l,-'ﬁHHH;,
NpoMep3aHus MOYBH M TeMnepaTypsl BO3AyXa, ONpelesiolled HHTeH
CHBHOCTb TAsiHHA CHEroBOTO MoKpoBa. Jloas rpyHTOBOTO MHTAHHA B CTOA
HE PeX STOro pailoHa HesHAYHTe/bHa. ' ' v

AGcomoTHBIe 3HAUYEHMS MOLYJeHl MAKCHMAJbHOrO CTOKA EHEHCE‘E"
OT MHOTHX (JaKTOpOB, H B NEPBYI0 ouepelb OT KOJHUYECTBA OCAIKOB '’
HX Ce30HHOTO pachpejieJeHus, niomany Bogocbopa, penveda, rpyHTOR,
03epHOCTH, 3a00J0YEHHOCTH M CTeNeHH O0JeCceHHOCTH ILIoUlanH BONO-
c6opa. OcobeHno 3aMeTHO B/HSAHHE O3€PHOCTH: TaK, HampHMep, HA!
THAPOCTBOPE PeKH ['eta-OnbB B BepXHEM Te4YEHHH, HMEIOLLEM. cpenﬁmm
BeicOTYy BogocGopa 270 m . m ozepHocts 4,6%, MOaynb MaKCHMaJbHOP®;
croka pasen 96 .afcex xM?, a Ha THIPOCTBOpE, PaclOJOXKeHHOM Hpﬁ
BBLIXOJe M3 O3epa Benepu, npu cpejineil BbiCOTe BofocGopa 250 ,ui;
a osepuoctd 18,6% wMmoayab MAaKCHMAJbHOrO CTOKA . pPaBeH BEEI‘H;
13,4 2/cex xu2.

Hansa cocraBiaeHus I{EPTLI CPeHHX MOAYJell MaKCHMAJbHBIX PACX0«;
noe Boawl (50% obecneueHHocTH) GBIIM MOCTPOEHBl 3aBHCHMOCTH MO+
AyJaA MaKCHMAaJbHOTO CTOKa OT .cpelHeii BbicoTh Bojocbopa. Ceasm
MOJY4HIAHCD. YAOB/IETBOPHTEIbHEE U 3TO MO3BOAUIO BLICIHTE Ha TEP-!
puropun [senun 15 paionos (puc. 2). A e

Ha ocHoBe paccMOTpPeHHBIX EHBH¢HMDCTEﬁ Mcr.!l;‘_-,rnﬂ MHKCHMEHLHDI‘D;
CTOKA OT cpelHeil BEICOTBI BoJocOopa Obiia NOCTPOEHA Kapra M30JH-
HHl pacnpelesnenus Ha Teppuropud lllBeuun MomyJsieli MaKCHMalbHOIO
ctoka (puc- 2), M3 KOTOPOH BHAHO, YTO MOLYJH MAKCHMaJbHOTO
CTOKAa H3MERSIOTCH HA TEpPPHTOPHH CTPaHbl B O4YeHb -UIHPOKHX npeje-
aax: or 340 afcex xm? BRONL 3anafgHOM rpa¥unbl crpaubl, B CxaHaH--
HABCKHX ropax, 2o 25 afcexxkm® H Memee B cpelHelr paBHHHHOH W
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I0ro-sanafHoil vacTAx crpaubl. [lAA CceBepHOH YacTH XapaKTepHHIM
ABJAETCA YBEeJHUEeHHe MojyJjeil MAKCHMAaJbHOrO CTOKA ¢ NMOBBILIEHHEM
cpeaneil BuicoTh BogocGopa ot 50 .4/cex km? B npemenax Hopranacko-
ro Haropbs a0 340 afcex km? B HanbGosee BbicOKHX paiioHax CkaHIH-
HaBCKHX rop. :

B cpennell M 10XKHOR 4acTAX CTPaHbl HAaOMIOMAETCs CYLIeCTBEHHOE
yMeHbUIeHHe MOAYJeH MaKcHMaJabHOro cToka 1o 70—25 a/cek kM?, uTO
o0bsicHAieTCA paBHUHHOCTBIO peabeda 3sdech. [laa 3anagnoro CKJIOHA
poaBuitleHHocTH CMmonann (pajion 14) XapakTepHo faiKe yMeHbIIEHHe
MOIYJS MAaKCHMAJbHOTO CTOKAa ¢ yBeJHYEeHHeM CpeAHedl BhICOThl BOMAO-
cbopa, uto OOBACHAETCA COOTBETCTBEHHBIM pacnpejpeqeHHeM OCalKoB
B 3TOH YaCTH CTPaHBI. | -

Boobute g lliBenunu pacnpefenegue H3ONHHHH MOJIYJAeH Makcu-
MaJibHOro CTOKA OYeHb XOpOWO corjacyerca ¢ pacnpeiaeneHyeMm ocaf-
KOB 110 TEPPHTOPHH; paHOHAM ¢ HAHOOJBIUIHM KOJHYECTBOM OCaIKOB.
COOTBETCTBYIOT M O0JiblliHe 3HAYEHHA MOAYJeH MaKCHMAaJbHOrO CTOKa.
Hexkoropoe oTKJ0HeHHe OT 3TOro NpaBHaa Habuaiopaercss B paioHax €O
3HAUHTENbLHOH o3epHocThbio. Tak, HanpuMep, Ha BeJHVHHY MOAYJS
MaKCHMaJbHOro croka Oo/blioe BJAHAHHE OKA3bIBAKT KpYyNHeHMIHE
osepa crpanbl — Benepn, Berrepn u apyrue.

Munnmanbubiit crok pek. Pexu Ulsennu «o0najnaior sHauyHTeAbHOM
BOAHOCTbIO B TeueHHe BCero rofa. [lepechixanue uiM . Tlepemep3aHHe
pex — siBJieHHe OYeHb pejikoe H MOXKeT HabjofaTbes JHIIL B BOCTOY-
HOH YacTH NOJAYOCTPOBA HA OVEHb MafblX pekax ¢ nJouiajgbio OaccefiHa
meHee 50—100 xu2 Opnako mame CTONbL  Majdhie PeKH MNepPechiXaroT .
TONLKO B HCKJIOUMTENbHo 3acymnusoe jgero (1914 r.)» (Kynpuanos,
1960, crp. 113—114). Kak noxasainu Halii HCCAEHNOBAHHA, CPeJHAR
BbicoTa BoxocOOpa NMOYTH He OKAa3LBAeT HHKAKOTO BAHAHHA Ha BEJH-
YHHY MOJYJISi MHHHMAaJbHOTO CTOXA.

MuHuManbHblfi CTOK Ha JePPUTOPHM CTPaHLl 3aBHCHT TJIABHBIM
ofpasoM OT pacnpefeNeHHs OCaJlKOB BHYTPH roja H BeJHYMHEl pery-
JHPYIOLIel eMKOCTH o3ep H 00J0T; HecOMHEHHO Takie u Ooabiloe
BJIHSIHHE X03AHCTBEHHOI AeATeNbHOCTH YesloBeKa,

Caenyer OTMeTHTh, UTO ©O3epa M G0J0Ta OKasbIBAOT pellawilee
AeicTBHe W ONpeleNisioT BeJHUYHHY MOAYJH MHHHMAJBHOrO CTOKA.

B pacnpepeneHHH MHHHMAJBHOTO CTOKA (10 TEPPHTODHH CTPaHH
MOMKHO BBIJEJHTb CJAEAVIOUIYH) 3aKOHOMEPHOCTb: 10 Mepe NpPOJABHMKE-
HHA C CEeBepa Ha 0T BeJHYHHA MOAVJS MHHHMAa/bHOTO CTOKa yMeHb-
IIaeTcs. K

HauGosblne BeNMUMHB MOAYJIsS MHHHMAJBHOLO CTOKa HA6i0-
npaiorcs B cesepHoii yactn IlBeuun. 3to obbacusaerca TeMm, yro «CkaH-
JLUHaBCKHe TOpbl HMelOT BbipaBHeHHBIe IJIOCKHE BEPIUHHBI ¢ HAJHUHeM
Gospuroro Koauuectsa o3ep H Oomor. Pexu storo . pafiona obaagaior
BBHICOKOH BOJHOCTRIO B TeyeHHe Bcero ropa» (Kynpusuos, 1960,
crp. 115). Moayan MHHHMAJNLHOINO CTOKA 3fech KOJaeBJ10Tcs OT
1,4—1,7 a/cex ku? ana pex c Mmanoii oseproctbio go 7,0—7,5 afcex km?
IJsi XOpOWo 3aperyjHpoBaHHbIX pek. [IpeoGaajalomise 3Jech MOAYJIH
2—5. aj/cex KM=, ;

*. _ e b 1
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B 10KHoil yacTH crpansl HabJmgaercs peakoe YMeHbIUEHHe MHHH-
MaJbHOro CTOKA: IJf pek ¢ Manoil osepHoctbio po 0,2—0,5 a/cex xu?
H st XOpOIIo 3aperynHpoBanubix pex mo 4,0—4,4 af/cex km?,

OcobeHHo caefyer OCTAHOBHTbC Ha peke [era-Dabs (cM. pue. 2
pexa 108), rae na ruaposiorHYecKoil cTaHuHy 243 npH BHIXOJe K3 03epa
Beunepn nabawopaercs caMblit 60JblIOR MOLY/Ab MHHHMAJBHOTO CTOKa—
9,8 a/cex kM2 DTo 0GbsACHETCA GOMBIIOH PeryTHpYyOlilefi CIOCOGHOCTDIO,
o3epa. £

s CpaBHEHHA TNpHBELEeM BEJIHUHHBEI TOMOBLIX MOMYJIel CTOKa/
LS JAHHOH HAPOJOrHYECKON CTAHLIHH:

M, . ..=134 afcex km?,

M., = 11,6 a/cex xm®, i
. M .. =98 ajcex kmt. f;

JT0 MOATBEPXKIAeT BEICKA3aHHOe BEHILIe MHEHHe O PpellaloLeN:;
BIMSAHAA O3ep H GOJOT HA BeJHYHHY MHHHMAJIBLHOTO CTOKAa HAa TePPRHS
TOPHH CTpaHbl,

OcoOennocTH pacnpepeneHdsi  kKoadpuuuentor  Bapuauuu C,.

C, rofosoro ctoka. [as teppuropun IlBenun Hamu nom-
CUHTAHEI Eual:pd:nﬁuuerrrb: BapHallHH TONOBOTO CTOKAa. pek mo 187 myHk-
taM. OIHAKO COCTaBHThL KapTy H30JHHHH He TIPEACTABHJIOCH BO3MOXK-
HEIM B CBfI3H € TeM, 4TO He OBLIO YCTaHOBJEHO 3aBHCHMOCTH K03hdu-
IlHeHTAa BapHalliM HH OT cpelHeil BLICOTH BogocOopa, HH OT BeJIHUHHH
naowaau sopocbopa, UTO BMOJHE 3aKOHOMEPHO, TaK KaK Hemocpes-
CcTBeHHOe BJaHaAHMe HAa C, pesko MeHSIONHXCH 31ech KJIHMATHYECKHX
akTopoB HecoH3MepHMo Ooablle BAHAHMS cpeaHeit BbicOThl Bogocho-
pa u maomanu BogocGopa. Ha penuuuny xosdduuuenrta sapuaimuu C,
GoNbllIoe BAHAHHE OKA3LIBAIOT PA3MUHA B AKKYMYJHpYIOUel crnocob-
HOCTH OTAe/bHEIX OacceiHOB — HadHude o3ep, 60JOT, JNEIHHKOB H
cHexkuukoB. Hecomuenno, yro na C, Goabluoe BAHAHHE OKa3biBaer H
X03ANCTBeHHAsA AesATeIbHOCTh YeJ0BeKa.

AHanu3upya MoJydYeHHBIe NAHHLIE, MOMXKHO ‘_‘,"CTEIHDE-HTI: B OOMIHX
yeprax CAeNyllyl0 3aKOHOMEpPHOCTL B pacnpeleseHun Kod(ppuUHeH-’
TOB BapHalHH rol0BOTO CTOKA Ha TEPPHTOPHH CTPAHBL.

KostduuuenTsl BapHauun rofoBOr0 €CTOKa Ha TEPPHTOPHH CTPAaHH
uamensaiores B npegenax or 0,10 go 0,61 B 3aBHCHMOCTH OT WIHPOTHOTO
nonoxenua Bojocbopa. Hawmenbmune snavenusa ero—0,10—0,26 na-
6/110[a10TC5l B CeBepHOf YacTH CTPaHbl H YBeAWYHBAIOTCH [0 Mepe NpH-
GauxKenns K tory go 0,14—0,61, u Tonwko B loro-zanagHoi yacrd HOx-
noi lIsennu oHn BHOBL }?MEHLLIIEI{)TEH no 0,18—0,38. o

Takoe pacnpenenenne xoshdHUHEHTOB BapHAUHH TOLOBOIO {:Tn:rl-:a
OUEBH/1HO, BLI3BAHO OCODEHHOCTAMH LUHPKYAAIHOHHLIX TIPOLECCOB aTMO-
cepel H B COOTBETCTBHH C 3THM DasjHUHOH CTeNeHbl0 YCTOHYUBOCTH
KAHMATHYECKHX YCA0BHH, (QOPMHDPYIOIMIMX CTOK B KamIoM pafoHe
CTpaHhl.

C, MAKCHMAaJbHOTO H MHHHMaabHoOoro croka. Kak
MOKa3aJau NpoBefeHHble HecaefoBanus, Ko3pduuuenTol Bapuauuu C,
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MaKCHMAJbHOTO H MHHHMAJbHOTO CTOKA He JAalOT CBA3H HH CO cpelHeH
BBICOTOi BofocOopa, HK ¢ BelMYHHOH ero myoumlaad (TOYHO Tak XKe, KaK
u C, rogoBoro croka). Cesapb MeAy Ko3(dHUHEHTaAMH BapHAIMH TO-
JI0BOT0 M MaKCHMAaJbHOro crokKa BhipaxkeHa oueHb cjabo. Ilostomy
MOHO CIeJaTh BbIBOA, 4To HA KO3(QdHLHeHTH BapHAllHH MAaKCHMAaJ/b-
HOT'0O H MHHHMAaJbHOIO CTOKAa BJHSIOT Te e (aKTOpHl, YTO H Ha BeJH-
YHHY KO3(pHUMeHTOB Baphauun rofoeoro croka. Ilo ykasanublM Bhille
NPHYHHAM He NPEeICTABHIOCH BO3MOMKHBIM COCTABHTb Kapry C, MaKcH-
MaJIbHOTO M MHHHMAaJBHOrO CTOKA MJIsA TEPPHTOPHH CTpPaHbl B H30-
auuusax. OnHako AnA Ko3QUIHMEHTOB BapHalHH uaﬁcﬁmanhﬂﬂmgm{
MHHHMAaJbHOrO CTOKa, KaK ¥ AJAd KO3((PHUHEHTOB BapHaluH NOLOBOTO
CTOKAa, MOMXKHO YCTaHOBHTb B OOL(HX Yeprax HEKOTOpble 3aKOHOMeEp-
HocTH. Beanunna xosddHuHeHTOB BapHalHH MaKCHMaJabHOro CTOKA
H3MeHsIeTcsl B IIHPOKHX TNpefenax Ha TEPPHTOPUH CTPaHBI— OT
0,13—0,14 go 0,73—0,79; xoadduuHeHTH BADHAILMH YBeJHYHBAIOTCHA
MO HANpaBJeHHI0 K 10Ty CTPaHH; aMOJHTYAa KojeOaHusa 3HaYEHHH
kosthduunentop Bapuanuy C, ymeHblIaeTcss Ha XOpOIIQ 3aperyJjHpo-
BaHHBIX pexax.

KosbduuuenTsl BapHauuH MHHUMAJBHOTO CTOKa H3MEHSIIOTCH B
ropasjpo Goabmux npegenax —or 0,14 mo 1,13, 4ro roeopur o eue
Oonblle€M BAHAHHH HAa H3MEHYHBOCTh MHHHMAJbHOTO CTOKA KJHMAaTH-
YeCKMX YCJIOBHIl, 03epHOCTH, 3a00JIOYEHHOCTH H CTeneHH O0/IECEHHOCTH
njaomanu Bogocbopa, a TakKe X03ARCTBeHHOM AeATebHOCTH YeJI0BeKa.

B pacnpenenenun kosdduuHeHTOB BapHAUHH MHHHMAaJbHOrO CTO-
Ka, TOYHO TaK e Kak M B paciipele/ieHHH KO3((HIHEHTOB BapHaLHH
rogoBOTO H MaKCHMaJIbHOro €TOKa, Habawdaerca TeHIEHIHs K yBeJH-
YeHHI0 KO3(HIHEHTOB BAPHALMH TI0 HaNpaBJEHHIO ¢ CeBepa Ha Or.
Haumensmasi aMnnuryna kosnebanus xospdULHeHTOB BapHALHKH MHHH-
MaJbHOro croxka Habmaonaercs Ha XOPOIIo 3apPeryJHPOBaHHBIX peKax H
B 1oro-sanaaueix pafionax HOxwuoi IlIseuun, rae Gosnee pasHOMepHOe
BHYTDHIOl0BOE pacnpellenenue ocajkos. Tak, HampHmep, B palioHe
pek Jlaran, ®yaneon, Huocan, 3Irpan, Buckan, Poasdcon (peku
98—106) xosdduuHenTH BapHalluy MHHUMAJBHOTO CTOKA H3MEHAKOTCA
or 0,35 no 0,43. B To Xe BpeMa B psAlOM pacnoioxeHHom OacceiiHe
pek era-2ube H OpexkuabcensBen (pexku 108—110), umeomem 66ab-
LIHe pasMephl H COOTBETCTBEHHO 3HAYMTeJbHbLIe pasHooOpasus B H3H-
KO-reorpaduyecKux ycJ0BHAX, KO3(pdHUHEHT BapHalHH MHHHMAaJbHOTO
cToKa Kosiebnercs B AOBOJILHO 3HAYHTENLHHIX TIpelesiaX B PasJH4YHBIX
cTBOpax OjHoro H Toro e Oacceiina. KospduuueHt BapHalHy MHHH-
MaJbLHOrO cToKa MeHaercs 3fech or 0,17 1o 1,02.
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B. I. BBIKOB

XHMHYECKHA CTOK PEKH OKH

Peka Oxa kpynue#imas nocne Boaru Boguas aprepus Llentpans-
Hoii Poccuu. Ona — mnoc/ieHHi KPYNHHI pe3eps A BDﬂﬂEHEﬁH{EHHH
CTOJIHMIBI HAIIEeTo rocyaapeTBa — MOCKBEL

Hayuenne Oxu B LesAX NPHHATHA Mep K COXPaHEHHIO BHLICOKOro
KayecTBa -ee BOJ ABJAAETCA HeEOTJ0XKHOH 3ajadefi aas Oyayuero Boao-
cHabxenus MockBhl, a Takike coBpeMeHHOro H Oyayulero BogocHab:xe-
HHSl psila KPYNHbIX MPOMBIILIEHHBIX OPOJOB, PACNOJQKeHHEX Ha Oe-
perax Oku ¥ ee r71aBHBIX @IPHTOKOB.

Kauecreo Bog Oku #H.psija ee NPHTOKOB 3HAUHTEBHO }F:{}F,ﬂ,lllﬂﬂﬂth-
3a nociaenHue 30—40 ner, 1 ecTh Bce OCHOBAHHS CepbE3HO O1ACATHCA
3a COCTOSIHHE BOJ 3THX pek B Oamxaiimine 30—40 ner, xoraa morpeb-
HOCTb B «YHCTOM» BOJe 3HAYHTeNLHO Bo3apacter. He cnenyer sabuiBars,
uto Oka nocie. KaMbl aBagerca oAHHM H3 I1aBHBIX MPHTOKOB BoJrH
H 4TO KayecTBO ee BOA AQAMHO HeM30ekHO OTpamarhbCsad Ha KauecTBe
BoZ Boaru, Bcera sanumaBiuell BaxKHOe 3HAMEHHE B EﬂEﬂﬂETEEHHDH
JKH3HM HalleH CTPaHH, |

IlpuBe/eHHbIE B 3TOH CTaThe MaTepPHAJb! MOATBEPKAAIOT, YTO BRAB
Oxku 3HAYHTENLHO 3aTPA3HAITCA.

Pan nputokoB Oxx — MockBa-peka, Huxe r. Mockse, Slysa,
Hapa ¥YBons, Knaszbma u nexoropeie npyrue pekn OKckoro Gacceia—
yKe He MOTYT ObITb HCTIOJNb30BAHbL J/Isl BONOCHAGKEHHSL.

3arpssnenne PeuHbIX, 03ePHLIX H TOJ3eMHBIX BOJ €CTh IIpexuae
BCEro -pe3yabTar 0esgyMHOro ¥ He XO3AHCTBEHHOID OTHOIIGHHS K HHM,
OCHOBAHHOI0 Ha OWHOOYHOM TPEeANOJONeHHH, 4YTO IPHPOAHLEIE BOALL
M3BeYHbl B CBOHX KauecTBAaX M HEHCTOLIMMEI B CBOeH OCHOBE,

Pexu, 03epa, BOAOXPAaHHJAKMILA NpPeACTaBJAAOT co60f ClHOKHEHIIHE
JKHBLle OPTaHH3MHl, YYTKO OT3bIBalOIiHecs Ha JIOOble MEpONpPHATHS,.
H3MEHAIOLIHE MX PeXHM M YCTAHOBHBIUHMICSH - 62JaHC KaK B KOJHUECT-
BEHHOM, TaK H B KaUeCTBEHHOM OTHOIUEHHH,

,H.nﬂ pacyera XMMHYeckKoro croka OxkH GbllH HCHONb30BaHB Marte-
puaasl ¢ 1951 no 1961 r,, Ha ocHOBe KOTOpPBIX MOCTPOEHH KpHBhie
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Ju=f(Q) ana ruapocreopos: Open, bBenes, Kanyra, Pasans, Mypowm,
HoBunku. 3a uckawoueHnem Mypoma, yKasaHHBle 3aBHCHMOCTH BhIpa-
JKeHbl JiJIs Ka)KJA0ro W3 HasBaHHBIX TYHKTOB ofHoil runepbonoii Xopo-
mwo o60CHOBAHHOM TOUKAMH CBA3H CYyMMBI HOHOB H PacXo[oB BOJBI.
Jaa MypoMa 3a 3TOT MepHOH MOJy4YeHBl TPH JHHHH cBA3H Zy=[(Q).
OnHa M3 HHX, C HECKOJIBKO NOHHMEHHBIMH 3HAYeHHAMH MHHepaJIH3aluHH
B MEPHOA OTKPHITOro pycaa, orHocures K 1951 r., koTopeii mo cBoed
BOAHOCTH OJH30K K CpefiHeMY, HO XapaKTepH3yeTcs PAHHHM MPHXOAOM
BeceHHero noaoBoabda. Jpyras oTHocHTea K 1956 r., cpaBHHMTe/IbHO Ma-
JIOBOAHOMY, € TIOBBIIIEHHBIMH 3HAYCHHAMH MHHepanﬂaauHH W TpeThbi—
OCHOBHA#, MOCTPOEHHAst 10 AAaHHBIM OCTAJbHEIX CeMH JIeT, YKa3aHHOTO
Bhillle nepuoja — Haubonee ofocHOBaHA (AKTHYECKHMH JaHHBIMH.

B nensx 3Kk0HOMHH MecTa Ha3BaHHEIe Bhille KpuBble Zy=f(Q) no-
Ka3aHbl B COBMeleHHOM BHJAe Ha ofHom rpaduke (puc. 1). TI'padux
JaeT HarasAHoe npeicTabiedde o6 yBeqHYeHHH B cpeldHeM oOlled MH-
Hepaausauun Oxu mo ee AJHHe, YTO NOATBEpXK AT M JaHHBle Taba. 1.

M3 rtabauubl BHAHO, UTO 3HAUUTEAbHOE YBenHueHwe obuieir MuHe-
panusauun Bog OKH Kak B MemeHb, TAK H B nojioBoAbe Habalonaercd
BHU3 OoT Pasann. 2

[To pabounm rpadukam cBasu Z,=[(Q) ObiiM npoH3BeNeHHl pac-
TaGawoa 1 yeThl XHMHYeckKoro croka Oku 3a

O6mas MuHepaIH3aNHS BOA OKH IHPEI{TESHHE M0 BOAHOCTH TOIbI
no ee panHe (B M2/4) {Tﬂ JL. ]
Xumuueckuit crok Oku H3me-

TpH pacxoge BOAH, HAETCH OT Gpﬂﬂ A0 Hosuuok B
A ; Micex CpelHHil MO0 BOAHOCTH TOX OT
0,243 mau. 7 go 8,81 MaH 7, B MHO-
< 1000 ropoguuil rox ot 0,268 man. T 1o
_ 9,78 Man. T, a B MaJOBOAHBIE OT

Sowr o i & 185 145 0,165 MaH. T 210 7,06 maH. 7.
ot i & & 955 145 Pacnpenenenne  XHMHYECKOTO
Kaayra . . . . 325 145 CTOKa no ce30HaM roja B NpoOLeH-
Fagams . . . . Eﬁﬂ 165 Tax OT FOAOBOrO CPaBHHUTENbHO PaB-
ﬂgﬁiu‘ ety || 4 HOMEPHO KaK 110 JJHHEe PeKH, TaK W
B 3aBHCHMOCTH OT BOJHOCTH roja;
B cpeJlHeM /4 NepHOJa 3HMHel Me-

JKEHH XHMHYECKHA CTOK COCTaBIfeT
33%, Ana nonoBoabAa —32 W AMA JeTHe-OCeHHelr Mexkend — 359%.

CooTHOIeHHe T'IaBHLEIX HOHOB B Bojax OKM 10 JaHHEIM 32 1047 —
=—1952 rr. B ocHOBHOM YycTOHYHBO 1O Beeil AaMHe pekH or Opna fio-
HoBuHOK, 49TO BHAHO Ha pHC. 2, rae HPE,ILETEEJIEHJ COBMeElIeHHoe 10

JnuHe OKH COOTHOUIEHHE HOHOB HCO;, SO, Ca”™ u Mg” or I, nas
nyukToB — Opeyi, Kanyra, Psizane m HosuHkH.

Ha puc. 2 sunmo, uro coornomenne Ca” u Mg™ xXapakrepusyercs
OIHOH 3aBHCHMOCTBIO (puc. 2, I u IIl) ans Becex wueTwipex nyHKTOB., 3a-

"BHCHMOCTE Aasa SO, s nysktoB Kanyra u HOBUHKM MHAHBHAVAJLHLL
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Ta6auuna 2
TopoBoit M Ce30HHLIIN XHMuueckHil cToK OKH B XapakTepHule mO BOAHOCTH roaw®*

XumugecHull cros, Man. T.

Haumeno- | MNaomans
Baniie | nogochopa, Bognocts, rogu IHMHAR netne-
cTROpA KM MeteHy, | NOIOBOALE | OCeHHAN rop
B 0] Bs
(0,081 0,082 0,080 0,243
Open 4 890 i : L 2
p cpenunit 1957 33 34 3 | 100
0,052 | 0,060 .| 0,063 | 0,165
J fi 1949
MaJIOBOJTHE] = BE- = 100
0,088 0,112 0,068 0,268
i 1952
MHOTOBOJIHE % = o ™
- 0,74 0,66 0,81 2,21 -
Kanyra | 54900 | cpensmit 1957 i :
P 33 30 37 100
0,65 0,55 0,66 1,86
H 1949
MAJOBOIHE rs 30 3 100
0,83 0,84 0,86 2,53
i 1952
MHOTOBOOHEA 195 33 33 6 100
. 1,44 1,12 1,53 4,08
Przaub 97 700 enuufi 1957 ! L = -
N 1355 Dﬂg? ETE miuﬁ
' ; 1% 3,
fi 194
NATDRINELR 10 38 37 35 100
1,48 . 1,61 4,40
Bi 1
MHOTOBOJH 952 33 30 % 100
2,10 2 54 2.19 6,83
Mypom 188 000 i 1957 : - ; '
cpammi 1 3l 37 2 100
1,86 2,12 2.0 6,03
mi 1949
e 278 | 294 | 2088 | 7.60
T 2,24 : ;
i 19
eI 36 30 34 100
' 2,72 3,15 2.94 - 8,81
Hosuuky | 245 000 ’ ' ) '
cpenHuil 195?__ Eaiﬂ 356 33 1&[?5
3 By 2,68 ¥ i
it 19
MAJOBOJHB 49 3{}5 29 38 91 00
3,2 2,84 3,69 10
b 1952
st i 33 29 38 100

* O6paGorka Matepuajos unoaena B. B. Bpyckoolt moj pyKoBojcTBOM aBTOpA.
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OHH XapaKTepH3yIOTCH MOBLIIEHHLIM COJlepXKaHHeM SO; ¥ Kanyru (puc. 2,
IIa) u B ocoGennoctn y HosuHOK (pHc. 2:_. II1-6) cpaBHHTENBHO € TMYHK=
tamp Open u Pssans. 3asucumocts HCOjz; analinyukros Open, Kanyra
u Pssans o6wan (puc. 2, 1V), a nna Hoeunok? (puc.t2, IV a) xapakrep-

00 ¢ .?

.7 T i

A A e A
&M cex

Phc. 1. 3apucuMocTts MuHepaauszauud pekH OKH oOT pacxoloB BoOAu.
Myuxroi: | — Open, 2 — Benes, 3 — Kaayra, 4 — Pasaus, 5 — Mypom,
6 — Hopunkwu

HO TOHMKeHHoe coflepxanne HCO; npH NOBHmEHHOM coflepxkanun SOj
(puc. 2, 11 6). Conepkanne Na' B Boslax Oku y OpJaa BoapacTaer C
POCTOM CyMMbi HOHOB OT 4 1o 20 — 25 me2/4 npu cymme HOHOB B 650 m2/a,
a Cl'—or 0,5 1o 10 m2/a.

PexuM cofep:KaHHA OTAeNbHBIX HOHOB B OCHOBHOM cCJjefllyeT 3a
H3MeHeHHeM pexXHMa BORHOro etoka. MuHHMasbHOe collepKaHHe BCex
HWOHOB Habml0gaeTcss B NEepHOJ TOJNOBOALA, @ MaKCHMa/bHOoe B NEPHOL
3HMHEH MexeHH. '

B nerHwow W OceHHIOW MexeHb HabAOATCA 3HAUHTENbHBIE
KoneGaHysi BeJHUHH OTHEJibHBIX MOHOB BCJIEACTBHE NPOXOMAEHHA LOXK-
JAeBLIX MaBOAKOB., 3T0 fIBJeHHe OYeHb SPKO BhHIpAXKEHO B MHOTOBOJHBIE
. TOfBl, H300HAYIOLKHE JIETHE-OCEHHHMH NAaBOJKAMH, .

Konebanua seanuun HCO'; B aernwow mexens y Opaa B npege- -
aax 200—355 mz/a, y Kanyru or 175 go 275 mz/a. -

Copepxanue wona Ca" y Opaa konebierca B TedeHHe roga ot 30

124



no 97 me/a, y Kanyru or 16 no 92 mz/a, y Pszanu or 40 1o 110 me/a,
a y HoBuanok ot 12 go 90 me/a.

Conepxanue nowa Mg~ y Opaa or 3—5 me/a mo 20—30 mz/a,
y Kanyru or 3'mo 22 mefa, y Pasaun 5—10 me/a u y Hosunok ot 4

no 25 me/a.
HCDy
M
Jogr
o/ ¥z HCO;
(HOfuHKU |
]
200
IId S0,
(HoGurKL)
IrCa
100
Ila S0,
;’ﬁ‘myfm, PRITHB,
IS804
r’ﬂpfﬂ}

Puc. 2. CosMewensuifi rpad}uﬂ: 33BHCHMOCTH TI/IABHHIX HOHOB OT CyMMB
HOHOB PeKH DHH {mn NYHKTOB Clpﬂ.n Kanyra, FHEHHB Hnﬂﬂm{u}

Copepxkanue uwona SO”; y Opna or 5—-1[} (B nnﬂnnu;[ae}
40—90 me/a B 3UMHIO0 MeKeHb, cooTBeTcTBenHo y- Kaayri ot 5*15
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no 55—65 sefa, y Pasaun or 13—25 no 35-—-5[} #Me/a u y HoBHHOK oOT
15—25 no 1[}5—125 Mzl

Conepxanne HoHoB Na'+K' u Cl” pns Bcex Ha3BaHHBIX Bhllue
nynxros xonebiaerca B npemenax: Cl'—0,2—4 mef2, Na+ K or 2—
no 20 mafa.

Cpennee cofepxanne NO'y ans crsopa Kanyrd 1,19—2,08 me/a,
Haupbiciiee 4,6 mefa, a muuumanvuoe 0,2 me/a; y Pasauu 1,13 m2/a
NpH HauBbiclIeM cofep:KaHuu 2,2 me/a u muauMansioMm 0,3 me/a; y Ho-
BHHOK cpefHee cofepxanue 0,88—1,97 me/ns npun Makcumyme
3,84 m2/a u munumyme 0,1—0,6 me/a. |

Munumanonoe conep:kanue nona NO'; HabGmionaerca B JeTHHe
Mecsillbl TPpH Pa3BHTHH (DHTONJAHKTOHA M BOJHOH PAaCTHTENBHOCTH, K
ocenn conepxanne NO’; yMeHblllaeTcs H JAOCTHTaeT CBOero MHHHMyMa
suMoii. CpeaHee cofepxanue Si B OKCKHX Boaax B mpejenax 3—8 me/a.
Makcumym copepxanust Si B sumuuit nepuox: yv Opaa or 52 mo
18,8 m2/a, y Kanyrn 5,6—8,6 m2/a, y HoBunoxk 6,9—8,8 me/a, B 3aBu-
CHMOCTH OT BOAHOCTH 3MMHell MeXeHH. Haumenpuiee copepxanue Si
1—4 m2/a B mepHOn MOJOBOABLS, 4 B JETHHH NepHOL PeXRHM conepKa-
HusA Si uamensaercs otT 2,12 go 5,68 B 3aBHCHMOCTH OT BOAHOCTH JieTHel
MeXEeHH.

Cpeanasa BelHUHHA OKHCJASEMOCTH AJNS FOAOBOro IHKIA KoJjebsaer-
cs or 4,7 no 9,4 me Oy/s. Haumenbiiee 3Hayense B BEPXOBLAX PEKH Y
Opna 5,86—6,65, a Hausbicwee v HoBunok 7,21—9,49 m2 Ozfa. B ne-
PHOI TOJOBOIbS BeJHYHAHA OKHCAAEMOCTH KoJaeOieTcs B mpenesax
or 4,28 mo 13,75 m2 Oo/a. HauGoabliag BenHuHHa OKHCASEMOCTH Y
Opana 7,8—15,9, y Kanyrn 9,3—10,8 x2 Oy/a, y Pasaun 7,8—16 sz Ozfa,
a y HoBunox, rie peka 3Ha4HTeNbHO 3aTpA3HAETCHS CTOYHBIMH BOLAMH,
OKHCJASEeMOCTh AdKe 3HMOH mocturaer sHaveHus 12—17 m2 Osfa, B TO
BpeMs Kak y Opaa, Kanyru u Psa3aHn OKHCIAEMOCTh B 3HMHHE MEePHOA
konebnerca B mpegenax scero Juinn 2—8,0 M2 Oqfa.

Copnepxande CO; B 3MMHHIl TIEpHON BCJIENCTBHE THTAHHA PEKH
FPYHTOBLIMH BOAAMH'H OKHCJAHTENBHOTO IIpolecca 3HAUHTENbHO YBEJH-
yHBaercs. ITO yBeJHUYeHHe NPOCAeKHBACTCA H TO AJHHe pexku. Ecaun y
Kanyru sumoit CO; gocturaer snavenuit 11—18 me/a, 1o v HoBunok
cogepxkanne CO; ypeanuusaerca no 15—35 me/a. Ilocse npoxona se-
ceHHero nmoJoBoaba conepxanne COp OLICTPO YMEHbINAGTCH, CHHAKAACD
y Kaayra po 0,6—3,3 smefa, a y HoBunox mo 0—0,8 se/r. B cpennem
B 3uMHHi nepuon cofepxkanne CO; B Bojgax Oxku koaebjercsa B npeje-
nax 8—26 mefa, a B 1eTHIOW MeXeHp oT 2 go 4 mefa.

Copmep:anne Kuciaopoaa B Bofax Oku konebaercs B 3HMHHI ne-
puon ot b mo 12 mefa, a B netHuit nepuox ot 9 mo 15 mefa. Bennunna
KOHUEHTpallHH HOHOB Bojaopoaa B Boaax Oku kosebaerca B mpeaenax
ot 6 1o 8,3 ¢ HEeCKOJMbKO MOBBILIEHHBIM COAEpKAHHEM B JIETHHI NepHOA.

UaMeHele XHMHYCCKOTO COCTABA sBog Oxu mo ee JAJMHHe onpeae-
Jsercs, noMHmMo ocobedHocteli, oO0ycabBAHBaeMbIX TeO0JOTHYECKHM
CTPOEHHEM H THIPOTreoJOTHYECKHMH YCaOBHAMM ee DacceiiHa, XAMHYe-
CKHM COCTABOM BOJ, ee NPHTOKOB H cOPOCHBIX BOJ KPYINHEBIX FOPOJOB H
NPOMBILULIEHHEIX KOMIIJIEKCOB, pacrmosioxeHHbIXx Ha Oeperax Oxku u ee
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npuTokoB. Ecin nputokd Oxn B ee BepxoBbsax Bhle r. Kanyru moryr
OHThH OTHeCeHBl K YHCTHIM peKaM, TO Bce mocjelyiomtue npHtokn Oxu
B TOH WJH HHOH CTeNeHH 3arpsAsHeHbl. IT0 B 0COOEHHOCTH OTHOCHTCHA K
peke Oxe uuxe r. Konomusl, rge B Hee Bnagaer Mocksa-peka, HuXKe
Moxkma ¢ noit 1 Kasabma. Ho nanbosee akTHBHO BO3JeHCTBYET Ha
xuMHYecKkHuit ctok Oxu cOpoc CTOYHEIX BOJ MPOMBILIJIEHHOCTH TOPOJAOB.
Opaa, Kaayru, Cepnyxosa, Kosnomuul, Psasauu, Mypoma u [3epxun-
CKa.

Marepnanp nabmogenuii I'napomereocayx6er CCCP ne nossoas-
I0T B MOJHOH Mepe BHISIBHTE BJHAHHE Ha XHMHYecKHil crok OKH Beex
(haKTOPOB, KOTOpPLIE OBl/IY YKa3aHbl Bhbillle, H B YACTHOCTH BJMSIHHE TIPH-
ToKOB OKH H KPYIHEIX NOPOLOB, paclo/ioXeHHEIX Ha ee Oeperax. B xa-
KOH-TO CTETIeHH 3TO CAeNaH0 BO BpeMsd SKCNeTHUHOHHBIX Hcc/ed0BaHHH
Oxu, nposegennsix C. B. Bpyeenuem u B. A. Cxonunuesuim, B. M. JKa-
auueiM, FO. M. 3anecckum, H. I'. Osepeuxosckoii u H. @. CmupHoBoii,
A. I'. Ponunoiit (Bakacros, 1962; Bausuak u np., 1945; Bpyesuu, Cko-
nuxues, 1935; Kangun, 1964; 3anecckuir, 1964; Osepeurosckas, Cmup-
HoBa, 1964), KoTopeie BBIIBHJIH Psifi BaXKHBIX M HHTepecHblx ocobeHHO-
crel XHMHUecKoro M Ouojorudeckoro HaMeHeHHs BoA OKu mouTH Ha
BCEM ee NMpoTAMKeHHH. TaKoro BHAA HCCAELOBAHHA ¢ yYeToM BO3JeiicT-
BUA HAa XMMHYeCKHMH cocTaB H cToK Boj OKH ee TIJaBHHIX NPHTOKOB H
KPYMHEIX MPOMBIIITEHHBX [HeHTPOB S4cCAYKHBAKT CaMoro cepbesHoro
BHHUMAHHA M BCAYECKOT0 TOOIIPEHHA ¢ IEJAbI0 HX HEOJAHOKPATHOTOD
NOBTOPeHHs AJS YYeTa YKasaHHBIX Bhille BO3JEHCTBHH B pas/HYHBIX
ycsIoBHAX H ¢azax BoAHoro pemuma OKH B OTOEJbHBIE I'OJBL.

[Ipu paccmorpenuH conesoro kKomimiaekca Bog Oku 3a mnepuol
1948—1961 rr. cienyer OTMETHTb, UTO B COAepPXKaHHH XJOPHIOB H lle-
JIOUHLIX HOHOB, THApPOKapOOHATHOrO HOHA, a TAaKXKe M LIeNOYHO3eMe k-
HBIX HOHOB HabulofaeTcs HX CHHXPOHHOCTb B TEpPHOA TOJOBOAbA.

Xapakrep MaMeHeHHsi THApPoKapOOHATHOro MOHa 3a NEPHOL
1948—1961 rr. ne Bcerna onunakos. B 1956 r. conepxanue woHos no-
creneHHo ymeHnbinaetcs ot 106 me/a y Opaa no 52 me/a y Hosunok, Ho
B 1955 r. (a Taxxke u B 1950 r.) yBennuusaercs or Opaa no Psizann
c 65 no 100 me/a, a nue Pasanu ymenbmaercs u y HoBuHox cocras-
nsieT Beero 52 mz/a. YBenuuenue KOHIEHTPalHH HﬂHa HCO’; y Psasann
o0bsicHAETCA NOBHILIEHHBIM €r0 COLEeplKaHHeM B NepHoJ MoJIOBOJAbs HA
Mockse-peke. B 3uMHIOI0 MeXeHb BeJqMYHMHA KOHUEHTPAllHH HOHOB
HCO'; cumxkaerca ot 390 me/a (Open) mo 320 me/a (Kanyra); sto
cootHOWeHHe B npenenax ot 260 mo 320 m2/a coxpausercs y Pasanu,
K Mypomy u HoBuukam ymenswaerca po 210—230 me/a. B neruiow
MexeHb HaMeHeHue cofepxanna HCO'; xapakrepusyercs nocreneHHblM
ymerbiienuem ot 340—310 mefa y Opaa po 150—180 me/a y HoBuHok.

BeanunHa KoHUeHTpauUWH liejgounslx HoHoB Na'+K' ymenbinaercs
ot Opaa x Psazauu ¢ 5 po 2,50 M2/, Ho yke y Mypoma ona yBenuuu-
BaerTca M0 1—I14 me/a mox BaMsAHHEM XHMHYECKOTO CTOKa BOJ PEeKH
Moxmu ¢ Ilnoi, a y HoBunok xoneGaerca B mpenenax ot 1 mo 6 me/a.

ConepxaHue uwoHoe Cl” ‘B mosoBoibe Ha ydactke ot Opaa no
Kanyru Konebaercs B npepenax or 2 go & me/a, y PAsanu mon BJAHA-
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- BenuunHa OKHCJASeMOCTH B JIETHIOK “MeXeHb I[OBbILIAETCH OT
54 m20s/a y Opna no 10 20/a y HoBumox, a B 1950 r. o
13,6 m2 Oaf/a. Cnenyer oTMerHTh NOBbIIeHHe OKHcasieMocTH y Kanyru,
a taxxe y Pssann (5,6 m2Os/a) u Mypoma (7,7—10,4 m2 Oz/2) non
BAMSHHEM CTOYHBIX BOJX STHX ropojoe. B nepHox 3suMHel Me:KeHH 3Ha-
yeHue OKHCAfAeMocTH Ha yuyacTke Open—DBenes noswimaercs ot 2 1o
5 m2 Ogfa: y Kanyru go 5 m2 Oz/a, y Pazanu 4,6 sm2 Og/a, ¢ konebanus-
mu ot 3,8 (1949 r.) ;o 5,8 me Qg2 (1950 1.), y Mypoma no 7 m2Oz/a
H y Hoeutok B EPE,ILHEM 6,8 m2 Qzfa, ¢ HDJIEﬁEHHﬂMH oo 12 m2 Ogfa
boaee.

B nepuon Tﬂﬂﬂﬂﬂﬂﬂhﬂ collepaHHe OpraHHYecKoro BelllecTBa YBe-
auupBaercs y Opaa u Kaayru ¢ 7,8 no 10,8 m2 Ofa, y Mypoma fo
13,4 #2 Oz/a n y HoBunok go 12—15 u2 Oy/a. |

IDTH XapaKTEePHCTHKH HeCKOJbKO HHIKe MOJy4YyeHHHIX ‘B 1959 r.
H. T'. Osepeukosckoit 1 H. ®. CmupnoBo#t. Tlo KaHHHIM yKasaHHbIX
aBTOPOB, HHiKe BnajeHHs MOCKBH-DEKH OpPraHHYeCKHe BellecTBa TOCTH-
rator 3navenus 16 me Ogfa, Huxe yerba [Iponu mo 40 me Oofa u Kaasse-
MEL — 21,7 m2 Ogfn.

Conep:xanue HATPaToB B Bofax OKu HeyCTORUHBO: Y {]p.na 2 m2fa,
y I{a,nyr_u 1,5 m2/a, y Cepnyxosa | m2/a, v PsaAsann (mon BAHSHHEM
CTOKA MGEKBH-FEKH} 1,5 me/a u y HoBuuok 1 m2/2 u 6oaee.

- XHMHYeCKHe XapakTtepHcTHKH OKH H ee IaBHEIX TIPHTOKOB B ne-
pron metrHedt Mexenu 1953 u 1954 rr. MoXHO BHAeTh B Taba. 3.

Ins conocraBieHHA COBPEeMeHHOro H TIPOLLJIOTO COCTOAHHA XHMH3-
mMa OxH B ee BepxoBbax (paiion r. Kpomul u r. Opsiia) MOXHO BOCHOJb-
soBaTbcsl AaHHbIMH 'mapomereocayx6et CCCP ¢ nosaHefuuMu AaH-
HHIMH ‘300/10THYECKOr0 HHCTHTYTa, NpelicTaBjJeHHbIMH B Taba. 4, H3
KOTOpO# BHAHO, 4TO cofiepanne cyandaros B 1959 r. okasanoce BLIILE
(42,5 me/a) npotHB 1939 r. (27,9 mefa); a xnupﬂ_u,ﬂa HATPHs # KAJIHA —
HH#e, yem B 1939 r.

,HJIH CPABHEHHS COBPEMEHHOTO M MPOILIIOr0 COCTOAHHS XHMH3MA .
Bof Oxu B paitoHax Kaayru MoxXKHO BOCMOJb30BaTbhCf HAOJMIONeHHAMH
C. B. Bpyesnua u bB. A. Ckonunuena 3a 1930 r. u GoJiee MO3AHHMH Ha-
6nonenuamu uapomereocnyx06bl H 300J0rHUECKOr0 HHCTHTYTA.

JameTHoro pasauuus B cocrabe BoAbl Oxku 3a mnepHon c 1924 mo
1957 r. He ofHapyxuBaerca, ¥ r. AJeKcHHa KOJHYECTBO CYAmbaTOB H
xaopuaoB B 1959—1961 rr. cpapuutensio ¢ 1924—1930 rr..noBelIaeT-
csl, 3TO  TAKXKe MOKHO oTMeTHTb Ana Oxu u B paitone Cepuyxosa.

3naunTesbHo GoJsiee 3aMerHble H3MeHeHHs B xuMusme Bopg OkH
Ha6MI0Aa10TCH HHXe BrnajeHHs MOCKBHI-DEeKH. CUII;EPH{EIHHE NO’; yBe-
nuunBaercs ot 0,89 me/a B 1930 r. mo 4,25 xe/a B 1957 r., a BesHUHHA
okucasemoctd or 6,9 mo 13 m2Oqfa. 3HaqHTEJIth HﬂEIpEIETaET TaKiKe
cofepiKaHue E}Fﬂhﬂ.‘raTﬂB YTO MOXHO BHIETb H3 Talba. .

B pafione Pasanu nabnionaercsa yseauuenne SO”s ¢ 25,5:(1930 1.)
no 49,2 mz/a (1959 1.), a Takxe noeuiweHne okucngeMocty H Cl.

¥ Hosuuox obHapyxuBaercsa B MOC/JedHHe TFofbl {1OBHUIEHHR XJO-
. PHAOB, cyibdaros, Kenesa, coefHHEHHH .a30Ta H OPraHHYeCKHX Be-.
1IeCTB. [0 CpPaBHEHHIO C 1933—1935 rr. XJIOPHAB  YBEIHYHIIHCL €
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Anamas Boasl pexkH OKH-H ee OCHOBHHMX

Oy,
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Jatel Haspanne PeKH H rEgpocTBOpa B;;H pH ‘"ﬁ/g"‘ ﬁ?ﬂ
HachL,
1953 r.
JO/VII |Oka—OPpen . o/« « v v ¢ v v ¢ o v s o s 246 | 7,59 — —_
28/VI ORa=—=BNeE: wlie s o e i @ s me W 80k 20,8 — — —
31/VII | Kusapa—Ko3eAbCK . . + + ¢ « o, 6 = & & 4 21,91 7.4 —_ —
95/VIIT |¥rpa—ToRAPKOBO . + « « + + « % = = = « » 22,6 | 7.4 E_E] s
30/VII |Oxa—KaTITa o[« = & o s « o5 o 5 s & & & 22,21 7,5 —-'E‘IE —
26/VII | Mockpa-pexa—Komomna . . . . . . . . . . 21,0 | 7,36 | — —
S0/VII |Oka—PasaHb .|« + « + + s « o s o » o« » 20| 7,58 — —
10/VIL |TlpoHA—BHKOBO . . . + « & + ¢ « ¢ & « « & 24 8| 7,598 | — —_
6/VII |Una—Kysbmuna Fatb . . . . . . . . . . . 23,0 | — — —
21/VII |Mokwa—IIpAH3EPEH . o & « o o o 4 « o » 21,0 | — 9‘69 —
9/IX  |Oka—MypoM . . « « v v 4 v o e e 13,1 | 7,26 T . 7,0
| 6,59
28/VII |Knaasema—KoBpoB . . . « « « &« « . . . — | 6,0 75 4,4
| 9,10
10/VIIl | Kassema—KoBpoB . . . .« o v « o . . . S e 25 T 6,6
| | 10,76
28/VII |Oka—HOBHHEHE [« + = ¢ & + ¢ « = & = s & 4 21,2 | 8,3 117 0,0
1954 r. .
14,87
31/VII Dl{?l-ﬂpe.ﬂ ............... 22.8 | 6,31 169 —
10,28
17/VII] |3yma—MueHek . . « v o ¢ o v v o v v 23,4 | 8,28 119 —_
25/VIII [Oxa—DBenee . |. . . « « v = ¢ v v o v « . 20,4 | — — -
26/VIIl | Kuaapa—Ko3edbCK . « v o o = « + + « + o 21,0 | — - -
20/VII. | ¥rpa—ToBapkoBD . . . + « « « « = « = 4 & 23.8| — — —
15/VII |Ilporea—Cnac 3aropee . . + + + « + o 4+ o 22,6 | 8,0 oy, (e
10/VIH |Oxa—KaAYra « o « « s o s ¢ 0 =5 s 5 & & 21,6 | 7,45 |- ?3 —
28/VIIl | Mockea-pexa—KoOmoMHa . . .« v v« . . . 20,1 | 7,36 | — —
1/VII |Oxa—Pasade . L + « ¢« o &+ « = s o + » s 19,5 | — — —
T/IVII |IlpoHa—DBHKOBO L . « v o + ¢ o + + o o = 4 25,4 | — —_ —
12/1X Mokwa—TIIpsanzepxn. . . + . . . +« + « « . . 15,6 — — —
17/VII |usa—Kysemura [ate . « « v ¢« =« = = « + & 24,2 | — lﬂ_ﬁ —
16/VIIL |Oxa—MypoM . | « = « o« « 6o s s s o« 4 20,7 | 7,35 _IE -
14,2
18/VIIl |Kasasma—KoBpoB. . . . « « « & ¢« &« + . 21,7 | 8,5 2T e
9,21
31/VII |Oxa—HoBHHKHE | + . « + « « o ¢ o o o o & 20,8 | 8,3 _gg_ 0,0




NPHTOKOB B JETHOI Mexenbs [1953—1954 ropos

Ta6auuwa 3

Oxxenn-

ca*, | Mg, | Na‘+k’, S0 cr’, | 'wmo., | si. b Fe"
mzfa H%,H a.ua,.l'..l Hf:;? mﬁu xeja | .l'-:: Mz/a i";'“{‘;:?j Hg?:{na M2f 4
89.2 | 21,3 8.8 324.6 | 44,0 | 10,9 | — — 11,0 |498,8| —
83,6 | 19,6 9,2 317,1 | 33,0| 6,9 3,53 | 4,3 4,1 |472,9 | 0,08
64,3 | 9.4 0,8 161,6 | 60,1 | 4,0(0,23] 5,0 9,3 (300,4 | 0,11
57,41 9,9 4,0 217,6 86| 3,0(0,23| 2,4 8,2 | 300,7 | 0,12
69,5 | 15,1 4,8 236,2 | 41,3| 5,0 1,84 | 4,7 8,0 |373,7 | 0,10
65,6 | 12,3 | 50,5 183,1 | 74,5 42,2 2,63 | 2,2 9.6 [421,6 | 0,41
65,9 | 17,2 9,2 231,8 | 40,3 | 14,1 | 1,6 2.5 9,0 | 380,1 | 0,29
TE.D l?;ﬂ {]ia 25‘953 35‘|E E‘lg r— 2-2 343 38?.3 U.ig
93,9 | 13,5| 67,5 349,0 (102,3| 23,2 | — — 5.5 [649,4 | —
71,2 | 14,6 | 25,5 285,6 | 37,9 | 10,6 | — 8,2 9.6 |445,4 | —
70,4 | 10,1 8.5 192,2 | 45,5 | 20,0 | 1,0 —_ 15,3 | 347.7 | 0.21
48,51 12,2 21.5 159,0 | 62,0 | 13,3 | — — 9,2 [316,5 | 0,47
50,7 | 12,5 20,0 147,0 | 67,0 | 20,0 | — — 0,1 |517,2| —
70,8 | 13,9 13,5 180,6 |87,2|11,9|0.48| 2,6 11,2380,4] 0,09
87,0 | 18,6 | 29,5 358,2 | 43,2 9,9 — —_ 7.0 | 546,4 | 0,36
66,5 | 21,5 10,8 309,4 | 19,3 1,7| — e 3,8 |1429,2 | 0,1
77.2 | 25,1 5,8 323,0 | 31,0| 6,0 1,6 3,0 3,8 [470,0 | 0,1
98,5 | 16,8 1,0 293.8 [119,9| 6,0 0,23 | 4.3 5.3 |466,2 | 0,06
62,9-| 13,8 6,5 242.5 | 19,0| 5,0 0,45 | 4,2 4,6 |350,2 | 0,07
69,9 | 19,4 5,8 310,0 |_ 6,4 3,810,177 3,4 3,3 |415,5 | 0,16
76,1 | 20,8 3,5 261,1 | 55,6| 7,0 0,34 | 3,0 6,0 (424,3 | 0,08
62,5 | 14,5 60,0 197,1 86,3 | 55,8 | 4,43 | 2,0 | 11,4 |482,4| 0,59
69,5 | 18,5 7,5 295,5 | 47,21 21,0 1,1 3,6 4,3 1390,3 | 0,21
86,4 | 19,2 1.0 245.2 | 81,8 7.4 | — 5,3 2,2 1441,0 | 0,18
BEFT llpg 35|ﬂ 3‘2’3:4 4TI‘? gpq' o 513 ?-rg 511|] —_—
74,3 | 21,5 10,0 230,0 | 75,3 19,1 | — — 7,3 | 430,2 | 0,08
81,0 10,9 13,2 195,3 | 68,0 | 30,0 | — — 10,2 {398,4 | 0,1
54,9 |13,8| 48,2 | 2196 |67,1|23,2(10,00 | — | 8.6 |437,2 0,2
78,1 | 14,3 16,2 183,7 (107,0 | 14,5 | 0,54 | 2,8 | 12,9 |416,5| 0,16
g#
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8,3 mefa B 1932 r. no 25,5 mefa B 1959 r., cynbviartel ¢ 77 po 106 me/a,
a NO; ¢ 0,0034 mo 0,135 (1957 r.). OTH H3MeHeHHs cJelyeT OTHECTH
3a cueT BJAHAHHA CTOMHBIX BoJ r. [l3epuncka.

3arpasnende OKH NMpakTHYeCKH HauHHAETCsl C ee BEPXOBHM, rje B
peKy CMBbIBAlOTCH 3arpasHeHHs, BHOCHMble B pedyHbie BOAbl CEJbCKHMH
HaceJeHHBLIMH NYHKTaMH.

 IlepBbBIM KPYNHBIM HCTOYHHKOM 3arpsidHeHus Bojg Oxku aABAseTcA
r. Open, cOpacuiBatomiuii 4700 s3/cyr HeoUHIEHHBIX H HENOCTATOYHO
OUHILLEHHBIX CTOYHBIX BOJ, KOTOphble XapaKTePH3YIOTCH BLICOKOH OKH-
CASEMOCTbI0O H 3HAUHTEJbHBIM CONEpPMAaHHEM B3BellleHHBIX BellecTs,
coAepKaulux pasnvuHble HeTENPOAVKTH M Apyrue coelnHeHus. Oxa
nuke Opna coaepxut OGoabmioe KoauuecTBo OakTepHii (cBHIe
13 MaH. Ka/ma) W camoouHimiaercsi, mo jauHbiMm K). M. 3amec-
CKOro, npuMepHo Ha mpoTtaxedud 20—30 xu, yro sBAfETCA MAaJoBe-
POATHBIM, \

Ewme Gosee 3HauuTe bHO BAMAHHE HA XHMHUeCKHi cocTas Bog Oku
r. Kanyru, rae execytouno cGpacoiBaercss B pexky 260000 »#® crounsix
Boa. Copepxanue OGakrepuit B Oke, no pauuuim A, I'. Ponunoit, nuxe
Kanyru okoso 12 man. xa/ma. Cépocsl r. Kanyry sHauuTebHO 3arpsia-
HsitoT OKy W BHI3LIBAIOT OTpaBieHue puiGhL.

B paiione Anekcuna Oxa B 3HAUHTeNbHOH CTeNeHH CaMOOYHULAET-
ca u nepex CepnyxosbiM, no panHeiM A. T'. PoauHoli, ee Bogsl comep-
Kat 6akrepHit He Oogee 2 MJH, Ka/ma,

Ho y CepnyxoBa u y Bnagenus B Oxy p. Hapsi, Oxa BHOBbL cuabHO
3arpA3HSAEeTCs, YTO MOXKHO BHAETb 110 OKHCJAAEMOCTH: MEepMaHraHaTHas
poxonuT no 7,4 m2 Oyfa, a GuxpomarHas — mo 37,3 me Oqfa.

¥ Konomuwl 6au3 enagenus Mockeel-peku Oka BHOBb 3HAUHTENb-
HO CaMOOUYHLLAETCH, KoaudecTBo GaKTepuil He npeBullaeT 3 MJH. Ka/Mma,
a BeJHYHHA OKHejasgeMocTH — 5,2 me Ogfa.

MockBa-peka Hecer B OKy CHJABHO 3arpsisHedHble Boabl. ITo man-
HeiM A. T'. Poxunoii, Boael MOCKBBI-peKH cojep:xat 8 maH, ka/ma Gak-
tepuii. CHJbHOe 3arpsa3Hedde Boj. MOCKBHI-pEKH OTMeuYajioch eule B
1932—1933 rr. C. B. bpyeenyem u b. A. CkonunieBuiM. B Hacrosnulee
BpeM# 3arpsasHeHHocTh BoJ MOCKBHI-peKkH yBeJHUYHJIACh.

3arpasuenne Okckux Bojg MocKBOfi-pekoil nmpociexHBaercs MOYTH
no Pasann, rae B OKy BHOBbL NOCTYNAeT 3HAYHTENbLHOE KOJHYECTBO
(140 Teic. M?) HeOYHILEHHBIX CTOYHBIX BOX B OCHOBHOM uepes p. Tpy-
Gex. Bennuuna oxucagemoctn gocruraer 6—10 mz2 Oz/a, conepxanue
HHTPATOB JOXOOHT 10 4—95 me/a, a4 KoJaH4YecTBO OakTepHH 1o
8 MaH. Ka/sa.

Bausinue crouHelx BoJ PA3aHd nmpociexuBaercs BHH3 10 TEUeHHIO
Ha npoTaKeHun 250 k. .

¥ Mypoma u I'op6aroBa Oka BHOBL 3arps3HsaeTCs, HO BCe XKe BOABI
Oku 31ech YHllle, YeM B ee CpeflHeM TedeHHH.

[Tocnennee sarpasHenue B BoAbl Oxu BHOcHT T. [(3epHHCK, rae
B Oxy c6paceiBaercs no 500 toic. #3 crodnnix BoA. Cyas mo AaHHBIM Ha
ruapoctBope HoBunku (Huxe na 30 xm Jlaepxuncka), Oka yxe He
cnpaBJAeTca C 3arpA3HeHHeM NOCPeJCTBOM CAMOOYHILEHHS, TakK Kak
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Be/IMuKHA OKHCaseMocTH 3fech 12 Mz Oy/a u Bhlllle, cofepiKaHHe CYJb-
thatos 1o 100 ame/a u Beiwie, KoauvecTBo GakTepuii Gonee 9 MaH. Ka/MA.

3arpssuennsie Boasl Okn momanaior B Boary u yxymmwaior XHMH-
YecKuii coctaB BOMABI, YTO MOXKHO BuieTb M3 . Taba. 6, cocraBaeHHOH
B. B. Bpyckoroit mo pannsim B. M. JKamuna, C. C. bakacrosa,
A. T. Popuuoir, H. T'. Osepeuxoscko#t, H. ®. Cmupnosoi.

TaGauua b
CpasHHTe bHAA XapakTepHcTHKa Bod Oxu
[T o
C. C. Ba- INo H. I. Oaepenkobckofi H H. &, Cunpuosofi A. I. Po-
HACTOBY Aunof
ITynKTH HabmogenHil
MYTHOCT B BEK oH ﬂg:;:#r cl’ NH;, HG:; m::; qﬁ;’:
= nfu{. Oy/a az Osfa] A Mefa | mefa | Mzfa ﬁ:’::;;an
92.5
Huxe Cepnyxona 38 8 9.4 8,4 | 24,1 7.5 — | 0,001] 0,005 2200
Huxe yerea Mock- 39,9 :
BH-DeKH 12.8 7.3 |7,37| 28,8 | 20,2 | 1,875 0,104 0,50 | 6200
.| 31,4
Y ppucr: Monactt- | S | 2,9 18,2 | 24,4 | 14,9 | 0,287) 0,021 0,045 2500
Y nep. Hommmxn | 30,9 | 14,1 [7,62] 32,9 | 25,5 | 0,391] 0,002 — | 9500

Pexa Oxa B nacrosiulee BpeMmsl NPaKTHYECKH HCuYeprnaja NPHPOA-
'Hble BO3MOMKHOCTH CaMOOYHIUEHHS, HO eCcThb NMYTH I/ 3HAUYHTEJbHOrO
yAYUIIEeHHA ¥ J0BefleHHA KadecTBa ee BOJA A0 TAaKOro COCTOAHMA, KOraa
HX MOXHO ByIeT HCMoab30BaTh A BoAocHaOKeHHst M DPa3BHUTHA phib-
HOTO X03AHCTBAa. :

Jas ounienua sox Oxku cielyer B NepBYID OYepeldb TPOBECTH
pAM MepOMPHATHH Mo Tpekpalledyio cOpoca HeOUHLIEHHBIX CTOKOB ro-
ponos Opaa, Kaayru, Cepnyxosa, Psasann, Mypoma, Jl3epmxuncka, a
TAKMe ropoloB H NPOMBJIIJIEHHBIX NPpeAnpHATHH Ha nputokax Oku H
B MepByi0 ouepenp ‘Ha p. Hape, Mockse-peke, Moxkme ¢ IlHoit H
Kasasbme.

OcyumecTsienne 3THX MEPONPHATHI cOBepuleHHo HeoOxoaumo AJs
ofecneueHus MartepHaiabHoil 6a3bl HAPOAHOro XO3sHCTBa eBpONeHCKOM
yacTH CCCP B camomMm GaHKaifimem 6yayILeM.

JIUTEPATYPA

Bakactor C. C. Hexotopuie nannsie no ruaposorsd Oku or Kaayrn mo yerba.
- «Tp. 3ooa. un-ra AH CCCP», 1962, 1. 32.

Bausnak E. B, Obunuuukos K. M, Bukos B. JI. Tugporpadus pex
CCCP. M., I'ugpomereonanart, 1945. _

Bpyesuu C. B, Ckonunuen B. A T'ugpoxumuueckoe obcaenoBanue p. Oxru
H ee nputokos ot Kanyrn no Pasanwu. B c6.: «Mccaegosaune pex CCCPs,
pein. 111, 1935, .

AHanun B. H. Jauusie Grouenoss p. Oku H HX u3meneHus sa 35 mer. «Tp. Teo-
Jor. HH-ta AH CCCP», 1964, 1. 32.
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3aneccruf 0. M. CauurapHo-ruppobuonorudeckoge HCCAef0OBAHHe  BePXOBbLEB
p. Oku y r. Opaa 8 1936—1937 rr. «Tp. 3ooa. wa-ra AH CCCP», 1964, T1.32.

OsepeukoBckas H I', CMuprosa H. @®. I'ngpoxuMuveckoe HccaegoBaHWe
p. Oku or HeroKa Ao yerbd JgeroM 1959 r. «Tp. 3oon. wn-ra AH CCCP», 1964,
T. 32. ) '

Oaepos C. A. Boara, Oxka ¥ MockBa-peKka, KaK HCTOMHHKH BojocHaGmenusa r. Mo-
CKB?. «Tp. KoMHC, Mo H3EICK. HOBEIX HCTOYHHKOB BOfjocHa(eHHA T. MockBul»,
1927. ;

Poauna A . MuxkpoGuonoruueckoe Hecnepopanne p, Oxn.  «Tp. 3ooa. uu-Ta
AH CCCP», 1964, T. 32.



B. A. CKOPHAKOB

BHYTPHUTOOOBOE PACNNPEOEJNEHHE CTOKA
B3BEIUEHHBIX HAHOCOB PEK HOrA JAJIBHEro BOCTOKA

Bonpoc o ¢TOKe B3BelleHHHIX HAHOCOB peK wxHoh Yactu [lanbhe-
ro Bocroka uayueH BecbMa csafp: CTBOPOB C peryisipHbIMH Habniome-
HHAMH 3a HHMH Mago, KpoMme TOro, HaOJIONeHHsa 3TH. Ha4aJHCh TOJbLKO
c 1950—1955 rr.

" H B rugposorngeckoi JIHTE[JEIT}"FE BONPOC O CTOKE B3BEHICHHBIX
HAHOCOB paccMaTpHBaeMoli TePPHTOPHH OCBeLléH TaK¥e oYeHb caabo.
Huetorea auuis aseé crated M. S, TlpuTrosoit (1959, 1960), kotopuie
KacaloTésa CpeflHeMHOTOJeTHHX XapakTepHcTHK. B Hacrodumen crarbe
paccMaTpHBaeTCs H3MEHeHHe CTOXa B3BellleHHBIX HAHQCOB B TeYeHHe
roaa. '

B raGa. 1 mpHBOAATCA MecAuHble PAcXOMbl B3BEWIEHHBIX HAHOCOB,
pacxofibl’ BOAB M MYTHOCTb B CPefHEM 3a TepHoA HaGmaiofeHus, a

B Taba. 2, jaHo pacnpelefieHHe CTOKAa B3BelleHHBIX HAHOCOB MO Ce30-

HEH HyxHo nmets B BHAY, YTO BCJENACTBHE KPATKOCTH PANOB HaGiio-
AeHu#t npHBejeHHble NaHHbIe He BIOJIHE TOYHO OTPaXaloT KapTHHY pac-
npefiesieHHsl CPeHEMHOTONETHErO CTOKa M0 Ce3oHaM M OcobeHHo 1o
mecanaM. TeM He MeHee OHH BCe JKe TIO3BOJAIOT BHISIBHTL OnpejefeH-
Hble 3aKOHOMEPHOCTH BHYTPHIOIOBOTO pacnpelefeHus. '

Tabna. 1 nmokaswiBaer, 4To Ha OOJBUIHHCTBE peK B’ MECAYHBIX pac-
XOJax B3BelleHHbIX HAHOCOB, Kak M B pacxojax Bojel, Habumio-
jaercd [OBa MakCHMyMa: OJHH BECHOH, _up}rrﬂﬁ B JIeTHE-OCeHHHH
MepHo. ;

BeécenHuit MecAYHBIH MaKCHMyM CTOKa HaHOCOB, Kak NPaBHJO,
NpUXOXKTCA Ha Mail, Ha peke Jledy, pacrnonoxennoft na Ilpuxanxai-
CKOll ‘DaBHHHE, BCAEACTBHE Gojiee DaHHEro CHEroTasHHA OH IlepeMe-
uraercd Ha. anpeas. [Togo6Hyl0 KapTHHY MOMHO OXHAATb H HA HeKo-
TOpHIX  Ma/bix pekax 3eficko-Bypeuncxoit paBuunsl. Ha pexax, cre-
KAIOMHKX C 10XKHBIX.CKIOHOB Bypeunckoro m Bamxaipckoro xpeGToB
(Bon. Bupa, TyHrycka) M XapakTepH3YOWHXCA OTHOCHTeNbHO He(oJb-
UMM CHErOBEHIM MHTAaHHEM, a B CBSI3H, C 3THM CPaBHHTE/]bHO HH3KHM
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Cpenune MecAuHble PACXOAB B3BelWIEHHBX

INnowans Xapax-| g "
ﬂiﬁ;ﬁ Pexa—cTtBOp Gacceftua, Hag:gl:lﬁ“ TepHc- ,ff&ﬁﬁ:a AL
KM THKS _ ;
1 | Amyp—r. XaGapopck 1 620000 | 1950—1958 | R ke/cex 24,1
; Q M3lcex | 1440
: p 2fmd 16,7 |
2 | 3ea—n. Bomuak 28 200 1943, R k2/cex | 0,007
' ; 1951—1955 | @Q M cex | 4,64
p 2/ m? 1,5
3 | 3ea—yp. 3efickie Bopora 82400 | 1950—1958 | R kz/cex | 0,47
Q M feex 20,2
P efu® 23,2
4 | 3es—c. Manaa Casaska 207 000 | 1950—1951,| R xz2/cex | 0,84
: 1953—1958 | @ M fcex 93,1
5 o 2/ m3 9,0
5 | Bypea—e¢., Torosesckuii 40 600 | 1951—1958| R kefcex | 0,037
K.moy Q M3fcex (13,1
e 2/ m3 2.8
€& | Bypea—c. KamenKa 67 400 | 1953 —1954 | R kzjcex | 0,034
1956—1958 | @ M/cex 29,5
o 2fm3 1,2
7 | Bon. Bupa—r. BupoGupxan 7560 | 1952—1958 | R kefcex | 0,003
Q Mfcex | 4,79
, ; p 2/ M3 0,63
8 | Yecypu—n. KHpoBckHit 23900 | 1952—1958 | R | kKa/cex D,[}Eﬂl
Q M/cex 17,6
. 2/ md ¥
9 | ¥aaxe—c. Uyryeska 3 960 1952, R kzfcex | 0,009
1955—1958 | @ Mmifcex | 4,35
10 | Jledy—c. Xankupon 3 980 |1942—1951—| R kzfcex | 0,005
—1957 Q M3fcex | 0,66
p 2 M3 7.6
11 | Huan—c. Kaptyn 18 500 | 1943—1945,| R k2fcex | 0,14
. 1946, Q@ M feex |28,2
1950—1956 | p 2/ m3 2,0
12 | Bak—c. PakuTtHoe 4 880 | 1942—1948,| R kz2/cex | 0,019
1950—1958 | Q Micex | 2,91
p 2/ m3 6,5
13 | Tynrycka—c. Apxawrenoska | 29400 | 1952—1958 | R kefcex | 0,14
Q M3jcex [35,7
P 2/ md 3,9
14 | Amryue—e. I'yra 41000 | 1954—1958 | R kzfcex | 0,40
Q M [cen |44 .4
_ g efs® 19,0
15 | Apeakymoeka—c. Berxa 1140 1940, R Kzfcex | 0,008
1953—1958 | Q M3fcex | 2,62
) 2/ M8 3.1
16 | Mafixe—c. Mafixe 894 | 1945 -1948,| R kz/cex | 0,002
1951—1958 | @ m3/cex | 0,57
/ p 2/M3 3,5
17 | Cyipyr—c. Tepexopka 15500 | 1942—1948,| R wz/cex | 0,054
1952—1958 | Q@ M3/cex | 3,51
p efs®  |15,4
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TaG6anuua 2

Pacnpenenenne CTOKA B3IBELIEHHWX HACOCOB MO CE3OHAM
(s npouenTax OoT romoBOro)

| CesoHn
Homepa —
CTBO- Pera-cTRop BeCHA AeTo OCeHL - adma -
poB (IV=V) | (VI=VIID) | ({(IX—X) AXI=III).
1 | AMyp—XabapoBCK . . + + « .+ . ‘|' 21,3 46,9 28,9 2,9
2 |3es—BOMHAK . . .« « 4+ + « + & « 17,1 71,4 11,4 0,1 .
3 |3ea—3efickueBopota . . . . . . . 19,5 65,2 14,7 0,5
4 |3ea—Man, Cazankad . . . . . . . 29,8 87,3 12,3 0,6
5 | Bypea—Tloronepcknit Kmou . . . . 13,8 74,2 11,8 0.2 5
6 |Bypea—Kamenka. . . . . . . . . 15.3 72,7 11,4 0,6 ¢
7 |Boan. Bupa—BupoGumkan . . . . . 7.1 57,5 14,7 0,7 ¢
8 |¥Yccypp—KHpoBckuit . . . . . . . 62,7 28,0 8.0 5 B
9 |¥Ynaxe—UYyryeska . . . . . . . .| 60,1 256.7 13,0 1,2
10 | Jlepy—XaakHaoH .+ + « « + . . . 69,4 10,5 16,5 3,6 !
11 |Mmas—Kapryrn . . . . . . . .. 31,2 45,7 20,5 2.6
12 | Bak—Pakutoe . . . . . « « . . 23,0 32,0 13,3 1.T §
13 | Tynrycka—Apxaurenoska . . . . . 20,8 47,1 30,5 1.6
14 (Amrye—Tyra . . . . « v & &+ & 24.5 51,1 23,0 1,4
15 | AsrakymoBka—Betka . . . . . . .| 53,3 25,7 18,4 2.6
16 | Mafixe—Maiixe . . . . . . . . . 41,7 34,5 g 2,6 °
17 | Cyhipyn—Tepexoska . . . . . . .| 28,9 49,9 18,3 2,83

CTOKOM BOJbLl B Mae, BECEHHHIl MaKCHMyM CTOKA B3BELIEHHHIX HAaHOCOE
MepexoNHT Ha MepPBbIH JeTHHI Mecsll — HIOHb. "o

JleTHe-oceHHHiT MECAYHBII MAaKCHMYM CTOKa B3Bel€HHBIX HAaHOCOR
NPUHXOOHTCH HA HIOJb—CEeHTALPB. !

Ha ropuuix pekax JieBobepexxkbsi AMypa BeceHHMH MakKCHMYM CTO:
Ka B3BelleHHBIX HAHOCOB YCTYNaeT N0 BeJHUHHe JeTHe-OCEHHeMY
(epxusaa 3eqa) uau BoBce oTcyrcTByeT (Bypes). OmHako Ha HUMKHHYX
yuacTkax JeBobGepe:HbIX nMpuTokoB Amypa (3eu, AMryuu), riae AoJs
CHEroBOro NHTAHHA YBEJHUHBAETCH NMo CPaBHEHMIO C TOPHEIMH PEKaMH,
BeCEHHHH MaKCHMyM CTOKa HAHOCOB MNpeBEIIAeT JETHe-OCeHHHI Mak:
cuMyM. B otiiMume or storo, Ha TYHrycKe B HHIKHEM TeYeHHM JIeTHe-
OCEHHHIl MAaKCHMYM CTOKa HaHOCOB Bbllue BeceHHero. Ognako Hanbo/b:
Liee cpejHee MecAYyHOe 3HAUEHHe MYTHOCTH Ha TyHIyCKe, TaK e Kak
Ha Amype y XabapoBcKa H HHMHHX yyacTKax 3ed H AMryHH, NpHXo-
aurcsa Ha Mai. OGbAcHAGTCA 3TO TeéM, YTO BecHoH ycaoBHa obpa3soBa:
HHA B3BelUeHHBIX HAHOCOB BCJEICTBHE OTCYTCTBHS TPAaBSAHOro MOKPOBE
GoJsiee 6,1aronpHsATHLL, YeM B JIeTHe-OCEHHHH MepHoA.

B 6acceiine Yccypu Ha BceX peKax BeCeHHHH MaKCHMYM CToKa
HAaHOCOB, TAK e KaK H CTOKa BOJRBI, Bbllle JETHE-OCEHHEro, MpHueM
BHIpaxKeH oH oOblyHO Gosee pesko. Hanpumep, Ha ¥ccypu Ha Maii npH-
xoautes 24,5% romoBoro croka Boabl W 31,4% cToKa B3BelleHHEBIX
HaHOCOB, HA peKe Yaaxe coorsercTBeHno 23,1 u 48,79%.

Ha pekax iora ITpumopckoro kpas (Maiixe, Cyfibyn), orauuao-
IIHXCA TIOBBLIIIEHHON MYTHOCTLIO, MECSAYHBIH MaKCHMYM CTOKa B3BelleH:
HBIX HAHOCOB H MYTHOCTH TIPHXOAHTCS Ha JIeTHe-OCeHHHH NepHOZ.
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3umoit HabaI0[al0Tcs O4YeHb HH3KHe PacXoAbl B3BeUIEHHbIX HAHO-
coB. MyTHoCTb B 3TOT nepHol Ha OOJBIIHHCTBE PEK He JHOCTHraer
10 2/m3.

[To xapakrepy pacnpefeleHHs CE30HHOro CTOKA B3BellleHHBLIX Ha-
HocoB Ha tore JlanbHero Bocroka MOKHO BEIIENHThb 6 pafioHoB (pHcy-
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Puc. Cxema pafionHposannsa oHofi wacth [laasHero Bocrtoka no

BHYTPUTOLOBOMY pacnpefeleHHId CTOKA B3BelleHHBIX HanocoB: [ —

rpanHila HecaeayeMmofi TeppHTopuH; 2 — rpaHkusl pafioHoB; §— H9-
Mepa pafionoB; 4 — cTBopul (cm. Tabua. 1) '

HOK). 3HaueHHs1 CTOKA MO OTAENbHBIM Ce30HaAM B 3THX pafoHax NMpHBe-
neHwl B Tabu. 3.

M3 taba. 3 BHAHO, YTO Ce30HHOe PacmpejeseHHe CTOKA B3BelleH-
HBEIX HAHOCOB MCNHTHIBAeT 3HAUHTEJLHOE H3MeHeHHe Ha TepPPHTODHH
tora Jlaasbnero Bocroka., Ecan B ceBepo-3anmafHOii 4acTH [0J5 BeceH-
Hero ¢roxka cocraBiser Menee 209, a moas netHero 65—75%, To Ha
IOro-BOCTOKe BeceHHHWH crok mnpeewimaer 909%, a JeTHHid nagaer Ao
25—30%. W3 npuBegeHHbIX AAHHBIX ONpeflleeHHO BHIABAAETCA BJHA-
HHe ABYX (aKTOPOB — BHICOTHI H LIHPOTHl MECTHOCTH. A HMEHHO ¢ yBe-
JHYEHHEM BLICOTHI H YMeHbLIEHHeM IIHPOTLI YBeJHYHBaercs AoJas Be-
CeHHEro CTOKa B3BelUeHHbLIX HAHOCOB M YMeHbLIaeTcsd N0JA JeTHe-OCeH-
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i
TaGanua 3
Pacnpepenense cToxka B3IBElIEHHBIX HACOCOB 34 CE30H
(8 mpouenTax oOT rofosoro) no padonam

Ceaon .
Paiionu BECHE JETO OCeHB auMa |
(IV—=V) (VI-=VIII) (IX—X) (XI—=IF
I—ropuas uactb Jaesobepees Amypa .| 13—20 | 65—75 10—15 |[0,1—0,
Il—paruuHHag yacTk Jepofepexes Amypa | 20—30 | 50—60 15—25 |0,6—1,
IIl—cesepuas vacte Cuxors-Aamus . . .| 3050 | 35—50 10—20 |1,5—3 |
IV—iomnan uyacte CHxors-Anuua . . . .| 50—65 | 25—35 5—15 |[1,5—%
V—pocTouHan wacTk [Ipuxankafickol pas-
HHHE « & « « o s & s o s s s o = o O60=7H 7—15 10—20 2—4
VI—ioro-3anagsas vacte Ilpumopes . . .| 25—45 | 30—50 | 15—25 2—3

Hero croka. Takofi xapakrtep H3aMeHeHHA Obl1 OTMeYeH HaMH H I
CE30HHOTO pacnpefie/leHus XHAKOro cToka Ha tepputopuu [Tpumopcek

ro Kpaa (Cxopuskop, 1962). HymxHo ckasarTh, uYT0 MeXAYy <CTOKO
B3BELIEHHBIX HAHOCOB M JKMAKHM CTOKOM 3a OTHe/bHbLIE Ce30Hbl HaE
Oalojaerca onpejienenHas CcBfAsb, NPHYEM 3a BeceHHHH NepHOL 104
CTOKa B3BeLIeHHLIX HAHOCOB HAa Becex pekax Ooablue XLOAH BOAHO

cToKa, 4To 00BAcHAeTcA Gojee OGAArONPHATHBIMH YCJAOBHAMH CMBIB{
HAaHOCOB B 3TOT MEPHOA TO CPaBHEHHID ¢ JerToM, 3a JIETHHI [epHo
AJ51 peK ¢ OTHDCHTENbHO HH3KHM JIETHHM CTOKOM (Hanmpumep, Yinaxe
J0JIA CTOKA B3BeLUeHHLIX HAHOCOB [0 CPaBHEHHI0 C BOJAHLIM CTOKO
MeHblle, a aaa pexk ¢ OoJabitoil BeawuuHoi JetHero (bypes, 3en) —i
Goaple. JT0, MO-BHAHMOMY, CBA3aHO C TeM, UTO MHOrOKpaTHOe Tpo;
XOXKAeHWe JEeTHHX [aBOAKOB, NpH KOTOPBIX A0OBOJIbHO HHTEHCHBHO IPO!
xonut Gokosan 3posus (TperyGos, 1959), mpuBoAMT K SHEI‘IHTEJ[[:HI}ME
yBeJIHUEHHI0 B3BElIEHHBIX HaHOCOB B peke. 3@ oceHHHit H 0COOEHH{
3UMHHH NepHoAbl J0Js CTOKA B3BelIEHHBIX HAHOCOB MeHblle J0JH BOJ
HOTO CTOKA.

['pachuku CBsi3H CE30HHOTO CTOKa B3BellleHHBbIX HAHOCOB ¢ BBICOTOE
HMEeIOT perdoHaJbHBIH XapakTep, CTBOPOB e ¢ JaHHBLIMH O B3BelleH:
HBIX HAHOCAX B KamJaoM paione odenb mano. [Tostomy ToibKO Aast pes
3eu u Bypeun ypasocs mocTpoMTh Takoil rpadux ¢ BecbMa HeOOJbLIIHM
KosHuecTBOM Tovek. Kak W Aas BOAHOrO CTOKA, AAA CTOKAa B3BeLleH:
HEIX HaHOCOB HabJogaercss yMeHblIeHHE C BbICOTOH J10JH BeceHHerc
CTOKA H YBeJHYeHHEe JOJH JIETHEro.
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mauufi Ha pexax wra [lanssero Bocroka. «AMypckuit cBopunke, cb. 1, Xaba-
poack, Han, AH CCCP, 1959,

NMpertkora M, 5. Beprukaabhasd 30HaJLHOCTb CTOKA B3BEIUEHHLIX HAHOCOB pex
ora Jlansuero Bocroka. eAmypckuit cGopuux», c¢6. 2, XaGaposck, Man. AH
CCCP, 1960.

Crkopusnkos B, A, ugponornueckoe pafonupopande [Ipumopckoro kpasa. B cb.
«Bonpoce npupoaHoro paitouupoBanus coBerckoro [lanshero Boctoka B cBse
ak ¢ pailonioll naamupoBkoii». Hag-so MIY, 1962 (portanpHur).

TperyGoe I'. A, Bokosasn spoaus pycina pek Amypa # 3eH. «AMYDPCKHA COOPHHK®,
c6. 1. XaGaposck, Han. AH CCCP, 1959,




[II. CKJIOHOBBIE H PYCJOBBIE MPOLECCHI

r. . KAIHHHH

CXEMA PACYHETA CKJIOHOBOTO CTOKA

O BecbMa CYUIECTBEHHOM BJHSHHHM CKJAOHOBOH AKKYMYJSILUHH BOJIbE
Ha YCJOBHS ee CTeKaHHWA B PEYHYI0 M OBPaXKHYIO CeTh aBTOp NHcal
panbme (Kanunun, 1956).

Pa3spaboTke Takoil cxeMbl pacyera CKJOHOBOTO CTOKa, KoTopas OBl
onupanach Ha (HU3HYECKHe MPeLNnOChlIKH, XapaKTepu3yiolllHe OCHOBHbIE
4epThl ABJEHHs, H BMecTe ¢ TeM Oblsia Obl JOocTynHa Aas NpaKkTHYECKO-
ro IpuMeHeHHs, NOCBsLleHa HACTONLAS CTAThS.

Hcxopnbie nonoxennsn. [losepxuocts peunoro 6accefiHa COCTOHT
H3 OrpOMHOTrO KOJIMYECTBa 3JeMeHTapHBIX GacceilHOB, NpuYeM Boja TIPH
cBOeM NepeMelleHHH K PY4YeikoBoit 1 OBpa:KHo-0a/0uHOM ceTH 3ajep-
HKHBACTCSl B OrPOMHOM KOJHYECTBE MOHUKEHHI.

B 6oabwiom uHcae ciayuaeB 3Ta aAKKYMYJSALKST BOALI MrpaeT CTOJb.
GoJbUIYIO POJib, YTO €10 Heab3f lpeHe0Operats npH pacuere nepemere-
HHA BOJAbl K pe4HOH CETH.

nepsoM NpubaHMKeHHWH pellaTth 3ajady pacuyetra CKJAOHOBOIOr
CTOKa MOMKHO, HCXOJA H3 CJeAYIOlIeH cXeMaTH3aluH ABJIeHHH.

[Ipexne Bcero, ueaecoobpasuo pacuieHuTs npouecc GopmHpoBa-
HHs CKJIOHOBOTO CTOKA Ha TpPH (dashl.

| thasa — KOHUEHTpalLKA BOABI B MHKpONoHHMKeHusx. [IBHKeHHe
BOJABL!I OT MecTa BhIMAaNeHHA ocaJKoB 10 GaMMKaimero MHKpONOHHKeHH
MECTHOCTH MOXeT ObiTb KaK JaMHHAPHBIM, TaK H TYpOVJeHTHBIM.
[Tpofo/MKHTENBHOCTh JABHXEHHS BOILI B 3TOH (ase HeBeJHKa, Tak
KaK pacCTOfHME MeWAY OTAeJbHBIMH MHKpoO3epaMH (ayxaMH)
HeBeJHKO. '

KpuBuie go0eranus BoAbl B MHKpOO3epa OnpeAensioTcs KoHgury-
pauHeld W pasMepaMd XapakTepHLIX 3JIeMeHTapHBIX BoAocOOpPOB.
B cBA3H ¢ He3HAUMTENLHOCTBIO BpeMeHn pnoberaHusi g0 MHKpoo3ep B
OONbILIOM YHCJIE CcJIy4aeB HM MOXKHO npeHe0perarh. :

Taxkum obpasom, ci0H BOABI, NMOCTYNAaILed B MAKpoOo3epa, MpHHH-
MaeTcs PaBHbIM PA3HOCTH MeXIy OCaJKaMH H NOTEPAMH BOABI B IpO-
necce ee goberaHus 10 MHKDPOO3ep.
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[Mpunuunxanslio 1 BpeMa goberaHus A0 MHKPoO3ep MOKer OHITh
V4TEHO, OJHAKO 3TOro BONpoca B HAacToflleH paboTe MBI KacaTbCsi He
OyaeM.

2 paza — oTAaua BOALI OTAEJbHBIMH MHKPOO3EPaAMH HJH HX CHCTe-
mamH. [locTynuBiias B HUX BOJA MOMKET CTeKaThb B DYYbH H OBPaXKHO-
6aJ0uYHyK0 CeTh B TeyeHHe AJHTENLHOrO BpeMeHH, TEOPeTHYECKH CTpe-
maueroca K OeckoHeuHocTH. Bo MHOrHX caydasx NPOLOJIKHTENbLHOCTh
CTeKAHHA BOABI H3 MHKpPOO3ep JHMHTHpPyeTcsa NPOAOKHTENLHOCTLIO
BNHTHIBAHHA NOXKAeBhIX BOA. 3aKOHOMEPHOCTH CTEKAHHA BOJHI, MOCTY-
NUBIIEH B MOHHXKEHHs penbeda, OTIHYHLI OT 3aKOHOMEPHOCTeH CnJIoLI-
HOT'O H CKJIOHOBOTO CTeKaHHA.

3 (hasa — cTekanuwe BOALI Mo pydeiikoBoit cetH. Dra (asa pyued-
KOBOTO CTEKaHHd NMPOHCXOAHUT ¢ OTHOCHTEJNbHO OOJBLIIHMH CKOPOCTAMA,
B pPaBHHHHEIX YCJOBHAX CpeiHsist cKopocThb oObluHoro nopsazka 0,1 m.
ITostomy npu aauHax ckjona ot 10 xo 200 u Bpemsa crexanusa Oyner
MEHATLCST OT HECKOJIBKHX MHHYT [0 HeCKOJNbKHX JECAFKOB MHHYT.

Chnegyer OTMETHTb, YTO CKOPOCTh PYYEHKOBOro CTeKaHWsi B IPHH-
IIHNEe MOMKeT YBeJHUMBATLCA MO Mepe YyBeaHvyeHusa IriyOHHBI BOALI B
PYyubsiX.

Onnako BapHauHsa CKOpPOCTeH, BLI3BAHHLIX H3MeHEHHEM CTOKa, No-
BHAMMOMY, He OYeHbL BeJHKa, TAK KakK Nnpu yBenHueHHu oOnema cre-
Kallleii BOAbl, OJHOBPEMEHHO YBEJIHYHBAETCA H IWIHPHHA PY4YbEB, UTO
OKa3blBaeT CTAOHMAH3HDYIOLLee BAHsiHHe Ha raybuny. Ho sto Hyxjaaer-
¢s1 B 06CTOATEIbHOM 3KCNEPHMEHTAJbHOM H3YUeHHH.

CyunlecTBeHHOE BJAHAHHE Ha YCJI0OBHA CTEKaHHs MOMKIEBLIX BOA
MOMKET OKa3aTh TakKme H PEryjJHposaHHe PYUYEKOBOro cToka pacrofo-
JKEHHBIMH BHH3Y CKJIOHA MHKDONOHHIKEHHAMH., DTOT BONPOC TaKkKe
HY:KIAeTCsl B IKCIEePpUMEHTa bHOM HccaefoBaHHH. ONHako Ham npel-
CTaBJAAETCS BO3MOMKHBIM NPH peLIEHHH TIPaKTHYeCKHX 3ajJadu, XoTsd 00
HEKOTOPOM CTENEHH YCJHOBHO, OTHECTH 3TO K PEryJaHpyloliell PoJH MHK-
poosep.

Pacuer ckaonoBOro croka. Pacyer nNoBepXHOCTHOIO CTOKA CO CKJO-
Ha MOeT ObITb CBeJleH K MOC/aeI0BATeNbHBIM ONepalusaM:

1) onpemescHH0 pasHOCTH MEXAY MOCTYIVIEHHEM H NOTEPSiMH BO-
Abl Ha noBepxHocTH Oaccelna,

2) NMOCTPOEHHK XapaKTepHOH AJA JAaHHOrO CKJOHA CBA3H MeEXAy
00BLeMOM BOJALI HA HeM W OTAAa4yed BOJALI B PYyYeAKOBYIO CeTh, a 3aTeMm
BBIYHC/EHHA MOCTYIVIEHHSA BOABI B PYYEHKOBYIO CETh,

3) pacuery poberanus BOABI MO PY4YeHKOBOH CeTH 10 OBpaxKHOM
CeTH.

B uensx ynpouleHus 3ajauu MOXKHO AONYCTUTb, YTO MNOCTYIJIEHHe
BOAbLI B PYYEeHKOBYIO CeTh M3 MHKPOO3ep NPOHCXOAHMT paBHOMEPHO MO
JUIHHE CKJOHA H cKopocTh Joberanns nocrosupa. Toraa npubauxeHHo
MOXKHO CYHTATb, UTO PACXOX BOJABI CO CKJoHa (g) HAXOAWTCA B TeCHOM

CBfI3H Co cpeanuMm obwemom (W), nmoacunTaHHbIM 3a BpeMmsa Hoberanus
BOALl (T) OT Hayaja CKJOHA JO ero KOHIA, T. €.

g = f(W).
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OtcyTcTBHE HENOCPEACTBEHHBIX JAaHHBIX O XOJe BO BpeMeHH CJof
AKKYMYJAAUHH BOABI B MHKpOO3epax BBIHYAHJO nag ofbem BOOBI TOJ-
CYMTBLIBATL N0 YpaBHEHHIO BoAgHOTO GanaHca.

Kak uexonnwiii MaTepuana Aas pacdeta ObIJIM MCMONB30OBAHBLL IKC-
nepuMeHTanbhble fanusie JI. T. AGpamosa (1949) no croky ¢ mio-
waiku, Aaudoi 30 u u wupuHoii 15 M, KOTOpas B TeueHHe onmpepesneH-
HBIX HHTEpPBAa/IOB BpeMeHH TOABEPraiach HCKYCCTBEHHOMY OpPOIIEHHIO
C TIOCTOSIHHOH MHTEHCHBHOCTBLIO. Iliowlazaka Obia npeaBapuTe/bHO Bbi-
pOBHeHa, HO yiKe Mocje NepBbiX SKCNEPHMEHTOB M0 J0XKIeBaHHIO OHA
npHobpesna XxapakTepHble NJs €CTECTBEHHBIX YCJAOBHi GopMbl MoBepx-
HOCTH ¢ MHKpOO3epaMH.

Pacuer akKyMyJdlHH BOJAbl Ha NOBEPXHOCTH GacceliHa NPOBOAHI-
cA MeToAaMH NpHOIHKEHHOTO HHTErpHpoBaHHus Mo Gopmy.e

/
w?l' = jl {I'.r - inn o icr} dt, (1}
!

rjae i, — HHTEHCHBHOCTb OpOLUEHHS;

i,,— HHTEHCHBHOCTE BIMTHIBAHHA,;

i,, — HHTEHCHBHOCTb CTOKA (MO JaHHBIM HabMIOAeHHil).

HuTeHCHBHOCTh BIHTHIBaHHA pacCHHThIBaJdack no dopmyae I'. A. Anek-
ceepa (1950) .

i:f{uf-ﬁ:. (2)

[Tapamerpel 3Tolt GopMyanl HAXOAHJHCL MO ABYM TOYKAM:
1) mns Toro MoMmMeHTa BpeMeHH (f;), KOrga HavyuHaJCH CTOK, fgn
NPHHHEMAJIOCh PABHBIM iy;

2) AJis TOrO MOMEHTAa BpeMeHH ([p),
KOrfa CTOK CTAHOBHJCH NpakTHYECKH
MOCTOAHHEIM, Ipy; NPHHHMAJOCh paB-
HBIM Pa3sHOCTH MeAY HHTEHCHBHOCTLIO
OCAJKOB H CTOKA.

MMesn paHHble M0 ABYM yKasaHHBIM
Bbillle XapakTepHbIM TOYKaM, pas3jHd-
HBEIM A8 Pa3jHYHEIX NMAaBOAKOB, OLIJIH
MOJACYHTAaHbl KPHBbIE X0Ja MHGHABTpA-
IHH H 3aTeM B COOTBETCTBHH C ypae-
HeHHeMm (1) BbluHc/eHbl o6beMbl aK-
KYMYJHPOBAHHOH HA  NOBEPXHOCTH
faccefiHa BOJHI.

Hns onpenenenusi BpemeHun noGe- 7/ i
rauus (T) Oblid no pasaHuHBIM HH- . Wy
TepBajaM BpeMeHW ocpelHeHLl 3Haye- Puc. 1. Ceasp clom croxa ¢ obbe-
"HHSl nmosiyueHHbX oGbemoB BOAH (W) :aﬂaun BOLH, OCPENHEHHEIMY IO
H conocTapjJeHbl C pacxogaMHd BOJHI i e ) L
B HHXHeH yactu ckjoHa. [Ipn sroM Bce pacueTsl MOABOAHJAHCL AJA
[IOMIOCKH cKaoHa AauHoH 30 M u wHpHHOK 1 M.
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Ha puc. | npuseseno conocrasjieHne c1os ¢roka ¢ o6bemamu Bo-

Abl, OCpedHEeHHBIMH 10 lﬂ-MH-H}FTIthgIm}éHT-EpBHJIEM BpeMeHH (4TO €OOT-
BETCTBOBAJIO CKOpOCTH Aoberanus g T O cmjcek

Kak BuaHo w3 pHc. 1, ¢BA3b NOJyYyuaach BHOJHEe YAOBJIETBOPH-
TeJbHOH, UTO MO3BOJSET MOJAL30OBATLCA €10 B NMepHO BhITIaJeHHs HOMKIA
AJi pacyeToB CKJAOHOBOTO CTOKa B PYY€HKOBYIO CETb.

Pacuerel 3TOro Croxka NpPOM3BOAATCA TEXHHYECKH TpOCTO, MyTeM
COBMECTHOro pelleHus ypaBHenus OajsaHca W KpHBoi o6bema, aHajdo-
rHYHO pacyeraMm TpaHchopMauMH NaBOAKa BONOXPaHHJIHILA, H 3aTeEM
MOJYYeHHBIH CTOK B COOTBETCTBHH ¢ NpeljoKeHHO# MeTOAHKofi pacue-
Ta ONpEAENALTCA MO NMPUHATBIM PACYCTHBIM WHTEPBA/aM BPEeMEHH.

Kax BuaHo u3 puc. 1, cBA3b OJH3Ka K JHHEHHOMH, T. e.

W =Kg, 3)

yto o6JieruaeT ¥ aHaJUTHUYECKOE pelleHye 34 auH.
,[[EﬁtTﬂHTgﬂth. IJs 3TOro Clyyasd ypaBHeHHe JJisi NIPHTOKA BOJALIL
(g) B py4eiKoBYI0 ceTb MOKeT OBITh MpeACTaBJCHO B BHJE

al’ . g
dt +4q= be = bams

HAH TOCJIe HHTErPHPOBaHHA, 3aMeHsd i, —i . HYepes Y, MONyYHM:
[

qg=e* j ye—* dt, (4)

0

[Mposonsi metromom MNPHOAMIKEHHOTO HHTErpHpPOBAHHMS pellleHHe
ypaBHeHHa (4), BbiuMc/sieM XoJ TIPHTOKA BOAB B PYYEHKOBYIO CETb.

OcpelHeHHe 3TOrO NPHTOKA BOAH g Mo BpeMeHnn Aoberanus t=10
1103BOJIAET BBIYHCJAHTb M PAcXOf BOAbl B HHMKHEM yuacTke ckioHa Q

Q=q. | (3)

O pacyere CKIOHOBOrO CTOKa Ha cnaje. PeluieHne sompoca o op-
Me rHaporpada CKJIOHOBOrO cTOKa B IepHOA cmaja OCHA0MKHAeTCHd
HEeAOCTATOUHOCTLIO SKCHEpPHMEHTAAbHBIX W TEOPeTHUECKHX HaHHBIX 00
YCJAOBHSIX BNHTHIBAHHA BOALI Tocde npexkpallenusa poxaqa. [lefictsu-
TeJNbLHO, T10C]e NpeKpallleHus A0MKAA OCHOBHAfA Macca BOABI HAXOAHTCA
B yrayOJeHHAX 3eMHOH NMOBEPXHOCTH, rje He TOJbLKO CKOPOCThL Mpoca-
YHBAHHMS MOMKeT CYILeCTBeHHO OTJMHYAaThCA OT CPelHeit CKOPOCTH Mpo-
cauyHBaHMS HAa BCEeM CKJIOHe (B YACTHOCTH, B CBfI3H C ABJEHHEM KOJb-
MaTaxa B yraybieHusix MHKpopenabeda oHa MoxKeT ObiTh CHHXKeHA),
HO W MPOMCXOAHT pe3koe yMeHbllleHHe caMoil TJIOUIAAH BIHTLIBAHHA.
[Tosromy HHpHILTPALHOHHAsS KPHBAs B MOMEHT MpeKpauieHHs AOXKIA
JIOJIAHA Pe3KO MeHATh CBOH OYepTaHH.

Ecnu nonycTHTh, uTOo MOC/He MNpeKpallleHEs BbINAALHHA 0CAAKOB
naouiaib, Ha KOTOPOH TPOHCXOJHT BNHTHIBAHHE, NMPOMOPUHOHA/LHA
oObeMy BoAbl Ha mnoBepxHocTH Oacceiina F= oW, a HHTEHCHBHOCTD
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BIHTBIBAHHA B MHKPOMOHHKEHHSX Tioc/Je OTHOCHTENbHO JJMHTENbHOrD
yBJaXKHeHus ToBepxHocTH OaccediHa BOHOH CPaBHHTeJbHO Majo Me-
HSIeTCs, TO NMOTEPH BOAbI Ha MPOCAYHBaHHe B ITOT NEpPHON BpeMeHH
MOTYyT OblTh BbipaKeHbl cOOTHOLIEHHEM

bin = ?W' {E]

CneposarenbHo, AHddepeninaibioe ypaBHeHHe CK/JAOHOBOTO CTOKA B
pyuyeilKoByK ceTb (¢p) MOMXKer ObITb BhIpaMeHo B CAeAyIOUeM BHIE:
3

alW’
q, - " = ",’W. , (7)
M
e
..'ur'- b gﬁ'gmm‘“ﬂ? ;’
o
'g'lr w f '!‘.H:
It & °,
&
2t ;? . "
-a*? %"’w
I .ar “‘mmfﬁmm
E ! '!' v .
) 315’ ‘5’.{? 5}.’.? ﬁe? ?.!? &'s.'? .FE’ fﬂ?ﬂ #5" J’Eg? .?'.j’.'.'.’-' F4
@ f w 7

Pue, 2. Conocrapiense naGMoaeHqoro M BHIYHCJIEHHOTo THAPOTpA-
poB: [ — nabaopennslfl; 2 — BoMHCAeHHWfi THAporpad

Ho tak Kak = = KW, To noJyuum

=0, . (8)
OTKYyJAa
W = Wﬂg—{ka—wt {g)
HJIH '
g, = qop g—K+Y0, ( 10)

[IpakTHueckoe pelleHHe 3TOH 3aJavyH NpPH TIOCTOAHCTBe lapamMeTpa y
npocto — nyrem nogbopa 3Toro I'IﬂpﬂMETpﬂ Pacuer CKJIOHOBOro CTOKa
no ¢gopmyJie 10 wiaIOCTPHPOBAH HA PHC.

[Ipn manbix DJaMHAX CKJOHA, Korja npmeﬁperamw BJIHAHHEM TIPO-
AONAKHTEILHOCTH PYy4eHKOBOTO ﬂﬂﬁEPaHHH, mapaMerp y MOXeT Haxo-
JHTCA NYTeM NOCTPOCHHA 3aBHCHMOCTH

Igg, =1ggop— (kR +y)tlge (11)

WJIH BhIUHCJIeHHEM no dopMyJe

Ig G’ﬂ,p“‘l-EQp {12}
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Jlns GonbluHX CKJAOHOB TMapaMeTp y MOMeT ONpeleasTbcs NMOA-
GopoMm.

B nawem cnayyae npu CpaBHUTENbHO HeOOJNbLWIOH AJAHHE CKJIOHA
YAOBIETBOPHTENbHEIE pe3yJbTaThl MOAYYAKOTCA W N0 cooTHoWeHuio (11).

Ho BeanynHa napamerpa y JHIUL B NepBom NMPHOJIHMKEHHH MOMKeT
CYHTATHCA MOCTOAHHOH, TAK KaK OHa 3aBHCHT OT pAna (paxktopos, onpe-
OeNsiOHX HHTEHCHBHOCTb TIPOCAYMBAHHA (HAampuMep, YBJaXKHeHHE
TOUBHI). _

' B xauecTBe OJHOI H3 CBOAHEIX XapPaKTEPHCTHK NPOCAUMBAHHA MoO-
JeT CAYHHTh HHTeHCHBHOGCTh BIMHTHIBAHHA BOALI B MOMeEHT MpeKpalle-
HHA ocaikoB (ix).

Cornacho cootHowennto (10), ecnu Mbl BO3bMeM 3a cTaHAapTHHE
HHTEpPBaJabLl Bpemenn (Af) mpupalleHHs PacxXxofoB BOABl OT NMPOH3BOJbL-
HO BLIOpaHHOro MOCTOMIHHOTO pacxofia Boiawl (gp p), 3TO NpHpauieHue
pacxonoB (Ag) AoMKHO '3aBHCETL OT MapamMerpa y.

Mexay napaMerpoMm y ¥ i, Takum oOpasom, HOAMKHA CYLIECTBO-
BaTb OnpenaeqeHHas cBa3b. [Tocnennee moAarBep:kaaercs SMIHPHYECKH-
MH MaTepHaJjiaMH.

Chenyer OTMETHTB, YTO BO3MOXKHOCTB NMPHOJIHMKEHHOro Ompejene-
HHUSl KPHBBIX Cnlajia M0 3KCNOHEHUHAJbHOH KPHBOf NOATBepXKaaercd
paaoMm pabor. '

YKazaHHoe o0OCTOATENLCTBO, MO-BHAHMOMY, CBHIETEJLCTBYET O
TOM, YTO HCXOAHBIC TIPEANOCHIIKH O NPONOPLUHOHAALHOCTH 06beMa BOAb!
Ha CKJOHE TIPHTOKY BOIBLI B PY4eHKOBYIO CeTh, 4 TaKMe 0 NPOMNOPIHO-
HAJBLHOCTH 3Toro o6beMa HHTEHCHBHOCTH BNHTHIBAHHA H0BoJbHO 6/M3-
KO OTpaxaloT peajbHble NPHPOAHbIE COOTHOLWEHHS H, BO3SMOXHO, MOTYT
ObITE pacmpocTpaHeHbl [AJs MHOTHX CAyyaes 0DPa3oBaHHS CKJIOHOBOIrO
CTOKA. '

B sakaouenue neobxoAHMo OTMETHTb, YTO, HECMOTPS Ha NPHOJH-
JKEHHOCTDh NPEeLJoMeHHoH CXeMbl pacuera, oHa I03BOJAET PELIHTbh He-
KOTOPbIe BOMPOCLI, @ HMEHHO:

d) pacuer CKJIOHOBOro €TOkKa B (pa3se ToJlbeMa W crnajna NaBodKOB,

6) onpeleneHne aKKyMYJAHPYIOlLell eMKOCTH CKJIDHOB;

B) XOI TOTePb CTOKA.

YKasauHble 00CTOATEALCTBA TO3BONAIOT HAAEATHLCA, YTO NpeAno-
JKCHHAfA CXeMa CMOMET O0Ka3aTh CYLIeCTBEHHYIO MOMOIlL B aHaaH3e W
pacyere ocobennocTeli POpMHPOBAHHA NTOBEPXHOCTHOrD CTOKA.
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B. l. BbIKOB, | B_M. riﬁa.umx[

IKCNMNEPUMEHTAJIbHBIE HCCIIELOBAHHUS 3JIEMEHTOB
CKJIOHOBOI'O CTOKA

O6wune 3amevanus. [lpy BeImafedun J0KAA CTOK MO CKIOHY
o6bIYHO MPOHCXOAMT B OYeHbL TOHKOM CJoe NOpSAKa HoJeill MHAIHMET-
pa, H TOJIbKO NpH AOMAAX 3HAUNTEIbHOH HHTEHCHBHOCTH ero TOJILHHA
Moxker gocturath | ms u Gosee. Besencrsue HepoBHOCTEl NMOYBbLI Ha-
JHYHE TAKOro C¢JI0s NMOYTH He3AMETHO, OAHAKO HMEHHO 3TOT CJIOH B 3Ha;
YHTEJBHOH Mepe H onpeaeaser GopMy M XapakTepHCTHKH THIAporpada
CTOKa pycJ0BBIX MOTOKOB. CMBIB MOYBBL CO CK/JAOHOB TakKiKe ABJAETCH
pe3yabTaTOM 3POAMpYIOllero AefCTBHs 3TOrD CJ0f, €ro rayGHHbI H
ckopoctH TeueHusa. Hecmorpa na akTyasnbHOCTL 3THX BONPOCOB H3yue-
HHIO NPOLECCOB CTOKA B TOHKHX CJAOAX NpH LOXKAAX PasJHUYHON HHTEH-
CHBHOCTH YAeJAJI0Ch elle MaJjo BHHMaHH4.

B naunoit pabore ocBeulensl pesy/bTaThl Mo HCCAedoBaHHIO B Ja-
GOpaTOPHLIX YCJAOBHAX BJIMAHMA YKJ0HA Bojocbopa HA CKOpPOCTh CTe-
KaHWs M0 CKJOHY M Ha HWHTEHCHBHOCTb CMbIBa NeCYaHOro rpyHra.
OnbITEH TPOBOAMJIHCE HA CTOKOBOM IJIolldjJKe THApoJornueckoi Jsabo-
paTOpuH Kadeaps THAPONOTHM CylwwH reorpaduueckoro Qaxyanrera
MockoBckoro yHuBepcHuTeTa !, 3HauuTeNbHBIC PA3MEPLl CTOKOBOMH I10-
UAAKH MO3BOJIAIOT CYHTATL ee He MOJe/blo, a HEKOTOPBIM YUYAaCTKOM
CKJIOHA B eCTCCTBEHHBIX YCJAOBHAX. _

B paGore Wanaraercs MeTOAHKA ONBITOB M pe3yabTathl 0bpaboTku
naGaonentii. Pe3yabraTel H pacdeTHble (OPMYJLI No CKOPOCTH CTEKa-
HHA H CMBIBY OTHOCATCA TOABKO K CHEHH(HUECKHM YCJIOBHAM HALIHX
ONEITOB;, BONpoc 06 HCNOMbL30BAHHK NMOJYUYEHHLIX 3aBHCHMOCTE|l B ApYy-
FHX YCJA0BHAX TpebyeT AanbHeRInX Hecael0BaHHiH.

Cnepyer OTMeTHTDL, 4TO pafoTsl Ha TJIOMIAAKE TaKHX 3HAYHTE/DL-
HBIX pa3MepoB MPOBOAATCA BNepBble H METOJAHKA ONBITOB Tpebyer Jalb-
HefIIMX TeXHHYeCKHX H METOAMUYECKHX YCOBEepLIeHCTBOBAHHMIL.

' B npoeefedun onuTop M ob6paGoTke matepuanos HaGawoaenuit npumuusmanan
yuacThe crapwie aabopantel kadeapw C. M. Kyapasuesa u JI. B. Bukos.
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CrokoBas niaowaaka rHapoJoriueckoit aabdoparopun, CToKoBaf
naoulagka COCTOHT H3 C/AeAYIOIIHX 3JeMeHTOB: TOABHXKHeH naardop-
MBI, MOMKAeBaJbHOIl YCTAHOBKH, NMECKOJCBKH M YCTPOHCTB I/ H3Mepe-
HHS pacXoJOB BOJHI.

[Tnarpopma npeacrasiaser cobofi MeTaJaHUYECKHHA pe3epByap I0-
manapio 7,458 m u raybunoit 0,7 x. Ha nnardopmy 3aknaabiBaercs
FPYHT M [POH3BOJAHTCA AOXKAeBaHue. BBHAy HepaBHOMepHoCTH (uib-
TpalUMH BCA MAOWAAL NJaT@OopMEl NMo JJHHE pasiejeHa C NOMOIIbLIO
nonepeunbix pebep Beicotoin 10 ¢ Ha 5 orcekoB wHpHHOM 1,35 M
Kaxawtit. Oteon npodHILTpOBaBIUEHCA BOABI OCYIUECTBAACGTCH ¢ TMOMO-
b0 Tpy6, npHBapeHHBX K AHHIMY naartdopmsl. [loaesnas naomans
naarpopmbl 6,8X5,54 x4, Tak Kak uacth AaHHE naatdopmu (0,40
X5,54 m) c Tpema oTBepcTHAMH AnamerpoM 10 cu ucmoabsyerca Aas
OTBOJAa NMOBEPXHOCTHOTO CTOKA M CMBITOrO € IOBEPXHOCTH TPYHTA.
C noMollpio CHenuanbHOro 3JeKTpoMOTOpa MW UYepBAYHBIX MNepenay
n.rlargiupma Moaer ObITb YCTaHOBJ€HA Ha yroa HakjaoHa aHa ot 0
no 15°

HoxaesaabHasy ycTaHoBKa mnpeacraBiasier coboit cHetemy Tpyb
¢ 30 nacaakamu aedeKTOPHOro THNa OAHOCTOPOHHEro MeHCTBUA C
yIJ10M pacceuBalius no YeTBEPTH KPyra, YCTaHOB/EHHBIX N0 MepHMeTpy
naaTopMbl B LIECTH TOYKAX: MO YeThipe — B yraax padouveil yacT
naatgopMel ¥ no Ase — no Goxkam (Ha cepeauHe AauHbl). Hacagku
YCTAHOBJIEHB! B 3 sipyca Ha Buicote 2.4; 2,75 1 3,15 m Hax nHoM naar-
tdopmet. Tlutanme nacanox ocyulecTBAfETCs NPH IOCTOAHHOM Hanope
M3 HanopHoro Gaka NMpH cymMMapHoM pacxoae Ao 3,5 .1/cex.

[TocTynuBIIas NMOBEPXHOCTHBIM CTOKOM BOJA BMecTe ¢ YacTHLUAMH
FPYHTA CTeKaeT ¢ MJAOLIAJKH B MecKoJoBKY paamepamu 5,0 1,75%
»% 1,35 M. M3 meckos0BKH OCBETJIEHHAN BOJAA MOCTYNAET Yepe3 BOJLOC/HB
B NPHEMHBIH pe3epByap, oTKyaa mo tpydam moxxer ObiTh HanpapJeHa
B MEpHbIH JOTOK HJAH B cOpOCHBIN NOJ3eMHBIH pesepByap.

XapakrepHcTHKH noxaa. [Ipu nposeJeHHH ONBITOB [0 HCc/enoBa-
~ HHIO CKOPOCTH CTEKaHHs N0 CKJIOHY H CMbIBa rpyHTa AOXKJIeBaHHe OCY-
ECTBJANOCH C MOMOLLBIO JeCATH H0XKAeBa/IbHbIX Hacado0K.

Jnga wamjgoro onwiTa onpejiensjach HHTEHCHBHOCTb AOXKAA ¢ T0-
moulblo 51 poxaemepnoro Gauka UMAHHAPHYECKON (QopMbl AHAMETPOM
20 ¢a u BoicoToft 20 ca, KOTOpHIE BhAEPKHBAJHCL NOL A0AAEM 3a1aH-
HOTT HHTeHCHBHOCTH 25, 50 u 100 munyrt. [loayyeHusle anayeHHss HHTEH-
CHBHOCTH HAHOCHJIHCL HA IJ1aH NMJAOWALKH W NPOBOAHIHUCHL JHHHH paB-
HOH HHTEHCHBHOCTH Ho:KAA. s 3agannol skcnepuMedTa lbHOH [10J10CH
CTOKOBOII NJOWAAKH ONpPeaensich: CpelHssi H MaKCHMajbHasg HHTeH-
CHBHOCTb JOMAA, CPCAHHIl H MAKCHMaJbHLIH AHAMETPHl Kanedh H BH-
YHCAANOCH 3HAUeHHe Ko dHUHeHTOR PaBIOMEPHOCTH HHTEHCHBHOCTH
ILOHS IS

OneiTol NPOBOAMIKCL NPH  PA3JTHUHBIX CPeAHHX HHTEHCHBHOCTAX
noxaa ot 0,90 go 1,83 mm/mun npu cpeanux auamerpax kaneas ot 0,6
no 1,8 ma w Makcumaaenbix anamerpax ot 2,2 go 3,4 ma.

3uavyenHe Ko3(p@uuHeHTa pPABHOMCPHOCTH HHTEHCHBHOCTH IOMKIA
BLIYHCIAANOCH KaK OTHOLICHHE CPedliefl MHTEHCHBHOCTH K MAaKCHMalb-

150



HOM, B3ATOH Kak cpeanee apHdMeTuueckoe ns tpex Hanboapmux, 3Ha-
yeHHe 3TOro Kosdguuuenta uamensiiocs ot 0,33 go 0,61, Jlanneie o xa-
PAKTEePHCTHKAX AOMKIA NpuBoAATca B Tabu. 1.
Ta6anuuwa 1
XapakTepHCTHKH HHTeHCHBHOCTEN NOXJS NMPH ONbITAX HA CTOKOBOM NJAOLIAJKe

Cpeanss HHTEHCHE- Paame fio OMHYECTRO qow- | [MAKCHMAJbHag HUHEHT paBs=

ooty g, | Paeb e | Komuseao on | rtiaarny | Koot pen
0,50 6,80x1,70 21 1,41 0,34
0,54 6,80x5,54 51 1,66 0,33
0,60 6,801,70 21 1,56 0,38
0,75 6,80x2,0 23 1,65 0,46
(1,86 6,805,504 5l 1,79 0,48
0,88 6,80x2,0 23 2,16 0,41
1,01 6,80 % 5,54 bl 2,38 0,42
1,04 6,80x 1,70 21 2,12 0,49
1,25 6,80x2,0 23 2,08 0,48
1,26 6,80 5,54 ol 2,79 0,45
1,36 6,80x%1,70 21 2,89 0,48
1,69 6,80x2,0 . 23 2,79 0,61
1,83 6,80%2,0 23 3,08 0,59

MeTtoaHKa nposeflleHHs ONBITOB mno HAOMIOAEHHI0 32 CKOPOCTbIO
cTeKaHusa mo ckiaony, Jlna HabmogeHHH 3a CKOPOCTBID CTeKaHHd Mo
CKJIOHY Ha CTOKOBYIQ MJOIMAJAKY Obl 8a/J0XKeH CJAOH FPYHTa BHICOTOM
35 ca. Beero Ovlo 3anoxeno 16,5 M® mecka secom okonao 3,3 T.

[panynoMerpHYecKHit COCTaB Mecka Onpelensjca ¢ [MOMOLLbIO
MEXAHHYECKOTD aHA/K3a IPYHTA CHTOBBIM METOAOM; JaHHLIE aHAJH3A
npusogatca B.1a6n. 2. [lpeobGnanawomei Qpakuuei rpynta ABIsAIOTCSA
yacTHIE ¢ guamerpom 0,25—0,50 mu (36,7% ), npudem dacTHUL! ¢ gua-
meTpom mo 0,50 mam cocraBasior 62,2%. DddekTHBHEI AHaMeTpP rpyH-
ta paeed 0,10 su npu xosdduuHeHTe HepaBHOMEPHOCTH nopodw 4,8;

TaG6nuua 2
NlaHHble MEeXaHHYECKOT0 aHAAH3A TPYHTA CTOKOBOH

NAoIajKH
- = L]

HnueT" E pak ﬂﬂ&:ﬂpﬁﬁpax I'Imee;Hnrﬁ :H Beeh CyMNa
1 20,25 23,5 25,5
2 0,25—0,50 36,7 62,2
3 0,50—1,00 12,4 74,6
4 ]. _2 T‘l 1 51 |T
B 2—3 2.8 54,5
6 3—5 4,8 89,3
T a—7 4.1 93,4
9 =10 3,0 100,0
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TaK Kax 3Hauende 3Toro xoa(pdHuHEHTa MeHbWe D, TO MOPOAY MOKHO
cuuTaTh OfHOopoaHoll. Kosdduuuenr @uabTpauuu nMopoasl cocTaBAAET
10 m/cyr.

CKOpocTh CTeKanusi onpejlensajack ¢ MOMOIULLI PacTBopa cHHeil
avuJHHOBoIl Kpacku. Broae nuomankn Obinu pa3dbuThl YeTkipe CTBOpaA:
MyCcKOBOH, I'le BOYCKaaH NOJ-JIHTPa pacTBopa KpackW, BepXHuil, NmpH
POXOKACHHH KOTOPOro OKPAUICHHOH BOABI TYCKalH CeKyHJoMep,
cpeAtHil — KOHTPObHLI H HHAKHWI, [DH NPOXOKIEHHH KOTOPOro
OKpalleHHoil BOAbl OCTaHaBJIMBAJH ceayunnmep nuna ¢uxkcupoBaH-
HOTO TMYTH OKpalleHHOH cTpPyAku coctaeasgaa 6,25 . Kaxawiit onbit
nosropsaics 2—3 pasa. CKopocTh onmpefefsiiy B TpeX NYHKTax MJo-
magH — Ha /4 WHPHHBI NJIOWIaJKH, Ha cepeiHHe H Ha [y WHPHHH

naowanku, Beero Goino nposegero oxosno 500 onbiToB npu pasiHYHBIX
yKJaoHax, ot 1 mo 15° u npu Pas/HUHbIX HHTEHCHBHOCTAX AOXAS, OT
0,50 no 1,83 mm/mun.

Bee onbiThl NMPOBOAHJIHCH MPH YCTAHOBUBIIMXCS peXHMax MOXKAA
H CTOKa, KOTja 10TepH Ha BINHTHIBAHMe BOABI B TPYHT TPAKTHYECKH
OLLH MOCTOAHHBIMH H HeboabiiuMKE (nopanka 1—2%).

CieflyeT OTMETHTD, YTO XOTA CKJOH Noc/e KaXKI0ro ONbiTa 3apas-
HHBAJCS, BCE e CTOK OCYUIeCTBJASJICA H CNJOIIHBIM CJA0OEM, H B BHIE
CTPYH, re CKOPOCTH H TJAYOHHBI OBLIH HECKOJLKO Goabite CpenHHX
aHaveHHil. B ecTecTBeHHBLIX YC/JAOBHAX CTOK MAET He MO HAeajJbHO POB-
HOH TIIOCKOCTH, NMO3TOMY BbipaBHHBaJCA ONBITHBIH CKJMOH Ha TAas, Tak,
yrobbl He JonyckaTh oOpa3oBaHya J0KOMHOK H PLITBHH; CTOK IO TAKHM
JoxOHHKaM OyleT HOCHTb YiKe CcOCpeloToueHHBIH Xapaxkrep ¢ ofpaso-
BaHHEM SIBHO BhIpaxKeHHBHIX MHKpoOacceiiHoB W He OyAeT NOAXOAHTH K
MOHATHIO «MNPOCTOro» CKJIOHOBOTO CTOKA, HCC/AELOBAHHIO KOTOPOro H Mo-
cBslleHa fanHas pabora.

O6paborka pesyabTaToB HAOJOAEHHH 34 CKOPOCTAMH CTEKaHus MO
CKJOHY M MoJydYyeHHe pacueTHoro ypasHenus. Kak yie yKasbiBaloChb,
nabalofenHa 3a CKOPOCTAMHM Ha CTOKOBO# IJOIlafKe BeJHCh N0 TPeM
nojocaM: Ha '/ IWHPHHBL, HA CcepellHHe H Ha %/, WHPHHBL, I8 KaXA0M
IKCMEePHMEHTAIbHON [0J0CE COOTBETCTBeHHO OblIH MOACUHTAHBI 3HA-
yelus CpelHeil MHTEHCHBHOCTH JOXMf, PacXold HAa OUH MeTp WIHPHHBI
B KOHIE T0JOCHl ¥ CpefiHsisi BLICOTA CTeKalollero cjos BOALl B KOHIE
MOJIOCH. |

Ananoruyno paHee npeisioXeHHuIM (opMynamM APYTHX HCCHenoBa-
Tejielt IS CKOPOCTH CTEKaHHs 710 CKJIOHY Hamu Obla NPHHATA 3aBH-

CHMOCTD

V = Bgm [, (1)

B KOTOPOi Ha OCHOBAHHMH NAPHBIX Hawux HaOMOIEHHIl OnpelensisiHcCh
anaueHus Kospduuuentos B, m u n. dag onpeaenenus KosdduuueH-
ta m OblJ1a NOCTpoOeHa 3aBUCHMOCTD

gV = f(lgq).

[IpH NMOCTOSAHHOM YKJIOHe MOJYYeHO ceMeliCcTBO MPAMBIX Npu pas-
OHUHBIX YKJIOHAX CKAoHA Xxopowo 000CHOBaHHOE IKCIEPHMEHTa/ bHBIMH
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nauusiMu. Onpefenendsoe no rpadHKy CeMeilcTBa NpaMbIX 3HaueHHe M
NpH pasJHYHBIX YKJOHax MsMeHsnochb B mpeaenax or 0,38 mo 0,78 u
ObLJIO MPHHATO B CpeliHeM ¢ okpyrJaennem, paeuoim 0,50,

Jna npunatoro m=0,50 u3 ypasheHus (1) noayuaem

q};’_a =B.I" (2)
HJTH

Ig ;5 =nlgl+lgB. . (3)
3aBHCHMOCTL BHJA

—qa,- = F (I%) (4)

MoKa3aHa Ha puc. 1, HA OCHOBAHHH KOTOPOrQ BhIYMCJEHH! 3HAUEHHA H =
= (0,66 1 B =0,09162 ¥ nonydeHo' ypaBHEHHE:

V = 0,09162 ¢050 . [0.66 (9)

rie V — cKOpOCTb CTeKaHWsi MO CKJOHY B CM/cek;
g — yAeJbHBIH PAacXof, TO €CTb Pacxof BOALI HA | M WIMPHHEI B
cM?/cex M
I — yKJIOH cKJoHa B mpoMuaiax (/).

v 07
igﬁ;{

i Lg—fg.-.f (1 7%a)

Jua}- Lg-{%:ﬂl.g,?ﬂ.gﬂ

o} P .y

12001

1100k

1000

09}

46001 :

gl

i 142 43 41 45 45 47 18 19 40 37 52 33 24 W%

1 45 2 353 Y 5§ ?ﬁ'pfmnzﬁﬁﬁ:’
Puc. 1 '

11 - 3ax. 570 153



Jlas npoBepKH NOJYUEHHOro YpaBHeHHs1 OblJIH MOACYHTAHLI OTKJIO-
HeHHSl BBIUHCJACHHBIX 3HAYEHHI CKOPOCTH Mo ypaBHeHHIO (D) oT Habalo-
HeHHBIX H MOACUHTAHBI OTKJOHEHHS B NPOLEHTaX OT H3MEpeHHLIX 3Ha-
yenuii. PeayapTaThl 3TOH npoBepkKH npHBoastca B Ta6a. 3. Cpeauee
KBaZpaTHUHOe OTKJOHeHHe cocraBaser =2,9%, Hanboabwee +20,6%.

Tatauwua 3

OTKAOHEHHA BBIMHCJEHHBIX 3HAYEHHI CKOPOCTH CTEKaHWa
no CKJAOHY Mo ypaeHenwo (5) oT HAGAWAEHHBIX
(8 npounentax)

HirepBanm OTKAO- | o pg o yyogeq| IPOUCKT 0Y- | Ofecnieqen-
0—5 97 50,3 50,8
5,1—10 66 34.6 85,4
10,1—15 24 12.5 97.9
15,1—=20 3 1.6 99.5
20,1—20,6 1 0,5 100,0
Hroro . . 191 100 —

AHaJH3 YCTAHOBJEHHOH 3aBMCHMOCTH OJsi CKOPOCTH CTeKAHHs Mo
ckAOHY. [IpH yCTAHOBHBIIMXCS PeMUMAX MOMKAA M CTOKa CpeiHHe Be-
JIMYHHBl CTEKAIOUIEro CJ10A B KOHIE MJOMALKH H3MeHsqaHch oT 0,2 Ao
3 ma npu uuTencusHocTH noxaa ot 0,500 mo 1,83 mm/mum u ckopocTsx

crekaHus ot 3,9 no 51,2 cmfcex.
Ecau npuuaTh KPHTHYECKOe 3HAaYeHHe yHcaa Pelinoabjica Aas Ha-

mero noroka (ArpockHH u ap., 1954)
R,H.kp. =300 ¥ R, B. kp. = 580, (6)

TO NPH YKaszanuelx raybHHax 0,2 u 3 mm NoayydM COOTBETCTBEHHLIE
3HAUCHHA HHKHHX KpHTHYecKHX ckopoctell 150 u 10 cum/cex u 3navenun
BEPXHHX KpHTHYecKHX ckopoctell 290 u 19,3 cm/cex. BeludcaenHsle no
dbopmynam (6) 3HayeHHs BepxHeH M HHIKHell KPHTHYECKHX CKOpOCTei
npupogstca B Taba. 4.

Tabauua 4

JHaveHHA BepXHeH H HHMHEH KPHTHYECKHX CKOPOCTEH TE4YeHHS NPH PazjHYHBIX
rayGunax (npu R, #. xp.=300, R, a. kp.=580 u v=0,01)

TayGuana, b ss-"

CKOpoCTh, CM/CeK

0.2 0,3 | 0.4 ) 0,6 |0,75| 1 2 3 4 5 10 | 20
Vioxpoo oo 150 100 75 solio | 30|15 |10 | 7.5 6.0 3,00 1,5
4,511.6/ 5.8/ 2.9

Va kp. . . o . .. .. 290 193] 145( 116{77,3] 58 | 29 19,31




Kax uasectHo, mpu TypOyJeHTHOM peKHMe CKOPOCThH MPHHHMAETCH
NPONOPIHOHANBLHON KOPHIO KBaJipATHOMY M3 VKJIOHA, a NMpH JaMHHap-
HOM — MPONOPLUHOHANbLHON CKOPOCTH B NepBoi crenedd. MoxHo nona-
raTb BepOsiTHBIM, 4TO B (opMyJie A CKJIOHOBOTO CTOKa CKOPOCTh
noAXHa ObITh MPONOPUHOHAJLHA VKJIOHY B NEPBOA CTENEHH MM B CTe-
MeHH HEeCcKOJbKO MeHblle eflHHHIIHI. :

[Toayuennyo HaMu 3aBHCHMOCTB (D) MOXKHO HanHMCaTh B BHIe

V ~g»s Il : (7)

3amensst ¢ Ha TNpoH3BefeHne v-h u Y4nuThiBAA, 4T0 U~I"s, monyuaem
¢ oKkpyrJaennem smecto (7)

V~1. ®)

M. A. Beaukanop (1948 a, 6) na ocHoBaHHH 06pPaGOTKH AAHHBIX
nabawoaennii M. M. Tlporoabakonosa (1932, 1960) moayuwn smmupu-
yecKyto hopmyay AJs CKAOHOBOTO CTOKA .

Vep = 10g° I', ~ 9
¢ yuerom g = V-h nosnydaem
V~1. | (10)

Jns cpaBHeHHA NPHBOAHM HEKOTOpble (GOpMYJH!, NpeAnoKeHHbIe
OPYTHMH aBTOPaMH:
M. M. TTporoaesikonoseim (1932)

1"? =qull‘lll ll'”.l'r]l; . d {II]
I1. A. Hyakuawsm (1937) _
- V = 61,23 4067 Jo.8s, (12)
JI. T1. KOuesuuem (1937) "
V = 515,3 A1112 J0.9; (13)
b. B. Toaskoeem (1946)
A. H. Bedann (1949) |
V= 25,8§fn'5, [15]

HekoTtopble aBTOpel npu HccaefoBanuu GOPMHPOBAHHH MAaKCH-
MaJbHBIX pacxofioB oT JHBHeH (Dedanu, 1949) npunumaior CKOPOCTh
CTeKaHHA MO0 CKJIOHY MNPONOPUHOHAJILHOH KOPHIO KBaJpaTHOMY H3
yKJIOHA; OAHAKO NMpPH 3TOM NpHHHMaercs, 4To riay0HHAa CTeKawuero
caod, dopMHpYIOLLero MakCHMaJdLHBLIH pacxol, MoXeT JOCTHrate 4—5
M Jaxe HeCKOJbKHX JecATKOB CAHTHMETPOR,

Heo6xoaumo yuHTHIBaThL, 4T0 B IMIHPHUecKHX (DOpPMynax 3nave-
HHEe MOKa3aTeJid CTeNeHH NPH YKIOHe 3aBHCHT OT METOAa obpaboTki
MaTepHajia H OT NokKasaTesef CTeleHH, NMPHHATHIX AAS APYrHX, BXOLd-
uHx B popmyay BeqnuuH. [1poctoe cpaBHenne sTux Gopmyn Ges nepe-
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cyeToB HX KoshdHUHEHTOB I10 €0HHOH MeTOAHKe MoMeT ObITh MOJE3-
HBIM TOJIBKO Anaa obllero npeicrasileHHs O XapakTepe HCC/IeyeMbIX
3aBHCHMOCTEH.

MetoaHka npoBeleHHBIX HAOMOAEHHHA 3a cMBIBOM rpyHTa. OnbiThl
M0 CMBIBY IPYHTa NMPOBOOHJHCL MPH PasyiHYHBIX yKJoHax ot | mo 15°
(ot 17,5 no 267,9%¢) u cpelHHx HHTeHCHBHOCTAX moxaa ot 0,54 mo
1,26 sm/mun npu ycTAHOBHBIUHXCA peHMax moxuas v croxa. [lpoaon-
JHTeJBHOCTb KaXKloro HaOalofenns 3a cMbiBOM coctaBnasaa ot 30 mo
120 mun, a B cpeaem 60—90 smun, He cuuTan BpeMeHM N5 YCTAHOB-
JneHusi HeoOxoaumoro pemuma. [TocTOAHCTBO HHTEHCHBHOCTH JOMKIA
(ukCcHpoBasiOCh MO MaHOMETPaM TpPH HacafKax, HHTEHCHBHOCTD JKHAKO-
ro CToKa — 1o BOAOCAHBY ¢ MOAEPHH3HPOBAHHBIM CAMOTNHCLEM YPOBHSA
«Banpai». Ilocae Ka)Kaoro onbiTa CMBITBIH TPYHT H3BJeKaJjcsi H3 OT-
CTOHHHKA W H3Mmepsa/ca ero obbvem. Tak kKak TpyHT cOCTOS H3 mecka
¢ YacTHUAMHM CPaBHHTENbHO KPYNHOro AHAMeTpa, TO B3BEIEHHLIX Ha-
HOCOB OBLIJIO Majo W YYHTBIBAJCH TOJMbKO 06beM TeX HAaHOCOB, KOTOpHE
OTJOXHJIHCL B OTCTOHHHKe (eMKocTeio B 4,16 m®) 3a mepHoa maHHOrO
OnbITa, MPHYEM AJA YAaCTHI NecHaHwX ppakuuit 3tor obbeMm ¢ Teuye-
HHEeM BpeMeHM MeHAJCS He3HAYHTeJbHO H MPAKTHYECKH ero MOMHO
CUHTATL MOCTOAHHBIM.

[Tocne xamnoro onbita 06beM CMBITOrO IPYHTa COCTaBJsAJ OT He-
CKOJAbKHX KuiorpammoB go 1,7 tounsl. Becero no wecaenoBaHHio 34
CMBIBOM TPYHTa NMpPH PasJHYHBIX YKJOHAX Oblio nposeleHo OoJgee 100
OMNBITOB.

ObpabGorka pesyabTaToB HAOMIONEHHH H MNOJY4YE€HHe pacUeTHBIX
sapucumocrted. Habaonenus 3a cMBIBOM BeJIUCh M0 BCeil MOBEPXHOCTH
MJOULAJKH MPH Pa3JHUHBIX YKJIOHAX BoAocOopa. U pa3HUHON HHTEHCHB-
nocTH moMas. Jlas kaxaoro onbiTa onpeaessiyii: CpPefHION HHTEHCHB-
HOCTbL Joas (i Mm/Muw), CpeiHHil pacxol BOALI HA OOHH MeTp LUMPH-
Hbl B KOHUe njaowankd (g cm®/cex m), CpenHION BLICOTY CTeKaloulero
C/IOfl BOALI B KOHUe naowaaku (A mMsm) H MHTEHCHBHOCTb CMbIBA TPYHTA
¢ NMOBEPXHOCTH NJOLIAAKH (M0 aHAJOTHH C HHTEHCHBHOCTBIO HOXKAA),

KOTOPYIO BBIYHCIANN 10 hopmyme;
Aem?- 10 um/em
16
Woeom2 £ sun ( }

a MM/MUH =

rae A cu® —o0beM cMbITOro rpyHTta B cm?;

W csm® —naomaap CTOKOBOH MJIOIMAJKH;

{ MUK — NPOJOJIKHTENBHOCTh JOXASA B MHHYTaX.

TIo noayyeHHblM 3HAYEHHAM HHTEHCHBHOCTH CMBIBa IpyHTa TIpH
3aaHHbIX YK/I0HAX CK/JAOHA H HHTEHCHBHOCTH AOMAA TIOCTPOEH rpadux
3aBHCHMOCTH MeKAY 3THUMH BeJHUHHAMH (pHC. 2).

‘Ha ocHoBanuu npeacraBjenHdoi Ha puc. 2 3aBHCHMOCTH MoJjiaraem,
4YTO CMBIB FPYHTA CO CK/IOHa siBAACTCS QYHKIHEH YK/IOHa (/%o0), pac-
xona Bombl (g cm®[/cex M) W APYrHX MecTHHIX ycaoBuit (B) u Moxer

GLITH BbIpaXKeH caelylouluM obpasom:
a=B-qnI" (17)
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[Mpuuumaem 3HaveHHA YKJ0HA NMOCTOAHHBIMH H aaa Kaxaoro I;%qg
noay4aeM CBOE ypaBHeHHe: :

a= B,gn npn [ = const, (18)

norapuMupys ero, HMeeM: |
lga=mlgg+1g8B, (19)
H M3 ypabBHeHHa (19) HaxoauMm 3HaueHue m. #

a- 10%mm mun,
10F

!

g9

] By
4[-': 'i-lh S ﬁ'
L | i

Lmeil zpywma oo cxmona

=
I

i) =i - . 9 i i ] I [l Jﬂ
Jg 17 2 J s 6 7 8 § 10 11 12 13 1% #5
Ynon conora 8 epadycaz
Pue., 2

[Tonyuennble 3HavyeHHss M [OJ0g PA3JHUYHBIX YKJIOHOB T/OMIAJLKH
n3menaaHuce ot 0,70 no 1,47 u B cpeneM m npuHATo paBHbIM 1,14,
Ha puc. 3 nokasaHa 3aBHCHMOCTB

Ig—— = F (g1 %), (20)

ql.l-l.

KOTOpasi IPHHATA B BHAE MPAMOH JHHHH, H M0 YPaBHEHHIO
Igﬁ.=n1gf+igﬂ (21)

onpejiesiensl 3Havenna n=23,29 u B=0,003487.
O6paGoTka NpoM3BOAMAACE TO ¢nocoly HAaHMeHBIIMX KBajApaToB.
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Takum o6paszoM, 3aBucHMOCTb A8 HHTEHCHBHOCTH cMbiBa (@ MM/MUHR)
HMEET BHI :

a-10°% = 0,003487- ¢! [3.29, (22)

rae g — B cm3fcex u I B Yo, rpadHuecKH nonayyeHHas 3aBHCHMOCTL MO-
KaszaHa Ha puc. 4. a5 npoBepKH MOJyYeHHOro ypaBHeHus (22) Gbliu
NOACUHTAHBLl CpefiHie KBaJpaTHYHLIE OTKAOHEHHS BBIYHCJEHHBIX 3Haye-
HHIf HHTEHCHMBHOCTH cCMBIBA 10 ypaBhueHHwo (22) or HabGAOAEHHBIX
(raba. 5).

Ta6aurua b

Dr!:auﬂi:]mﬂ BHMHCAEHHBIX 3HAYMEHHA WHTEHCHBHOCTH CMbLIBA MO0 pPacyeTHHM
JABHCHMOCTAM 0T HaGawneHHH

Mo ypagHerdio (22) ITo ypasueunnw (23)
Huteppanm orkaoHeauil, ) :
ey QHCAO npoleHT | obecneqes- YHCJTO npoueHT | obecneved-
CAYYaen CJAyuaen HOCTE, % cAyHace CAY9SaER HOCT b,
0—5 10 15,1 15,1 9 13,6 13,6
9,1—10 12 18,2 33,3 6 9,1 22.1
10,1—15 12 18,2 ol,5 10 15,2 37.9
15,1=20 10 15,1 66,6 15 22,7 60,6
20,1—25 i} 7,6 74,2 9 13,6 74,2
25,1—30 7 10,6 84,8 7 10,6 . 84,8
30,1—35 L 7.6 92,4 3 4,5 89,3
35,1—40 3 4,6 97.0 4 6,1 95,4
40,1—45 2 3,0 100 s Ll g
45,1—56,3 — — — 3 4,6 100
Hroro. . . . . 66 100 —_ 66 100 -
CpenHexBajpaTHuHoe +20,3% +23,1
OTKJOHEHHEe

[To 3THM HaHHBIM CpefHeKBaApaTHYHOE OTKJOHEeHHe MOJYYEeHHOH
3aBucHMocTH coctasaser +20,3%, nanGoapmee 45,0%, ripHueM uMc-
J10 clyuaes, Korfa omuGKa He BEIXOAWT 3a npeneanl 30%, cocraBnser
84 89, . '

[To Tem e MCXOIHBIM AaHHBIM Obljaa onOpefedeHa 34aBHCHMOCTb
BHA:

a=B-im ", (23)

3nauenne koshduuuentoB B, m u n onpegensnocs noabopom no me-
TOAY nocjenoBaTtesnbHbix NpuGanxenui. [Tpu nosyueHHbIX 3HAYEHHAX
koahduuuentop: B=1, m=1 y n=3,4 ypasHenne (23) umeer BHI

a 10V = {.[34, (24)

rae [ — cpefiHfaa HHTEHCHBHOCTb JAOXKAA B MM/MUH;
[ — YKNOH CK0HA B NPOMHJINIAX.
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[MoacurranHoe 1o AAHHOH 3aBHCHMOCTH - CpelHEKBaApaTHYHOE OT-
kJaonenue cocrasaser +23,1%, nanboabwee *56,3%, npuuem uwucao
caydaeB, Korja omHbka He Buixoaut 3a mpepeaw 30%, cocraBaser
84,8% (cm.taba.d u pHc. 9).

a ?’.{?i{mﬁwﬂ#. ¥ o
?:I!:?I' §§

99

I
4
J,,f‘,,

@ Mut /MU =L (L mmfanan, 7°)
a sm/mu: 108=00034879 " 7929

LS 3 =3 =
o R - -
I 1 | ] i

Cmerl zogwma oo cxrona
T

T

5 5
. o ]
] 1

] i : e i | i £ I i o
g - 2 5 ¥ & § 7 & .8 12 #. 42 13 4 ¥
Swnon cxnowa § zpodyax

Puc. 5

AHanu3 noayvyeHHOH 3aBHCHMOCTH HWHTEHCHBHOCTH CMbIBa TpPyHTa.
HaGnioneHnHa 3a CMBIBOM TPYHTA B@JHChL NPH YCTAHOBHBIUHXCA PeXH-
Max noxas u croka. [Ipu ckopoctsx crekanus no ckjaoy or 3,9 no
51,2 cufcex n rnybuuax ot 0,2 no 3 mm nabawoaeHHble 3HAYEHHA OTHO-
CATCA K JAMHHAPHOMY HJIH MepexofHOMY peKHMAaM.

[MonyyeHHble 3aBHCHMOCTH AJas cMmbiBa rpyita (22) u ckopocth
CTeKaHHA Mo CKAoHY (D) MOMHO HanucaTh B obuieM BHAE:

a = B,qh. 5 (25)

V = B, ¢°5 ["% (26)

¥YpaBuenusa (25) n (26) ¢ oxkpyrienHeM Ko3(QQUUHEHTOB m M N MOMHO
NnpeACTaBUTL B BHIE: . .

a-—~ QF"“" ’ (ET}

V ~ g"5. ['hs, (28)

H3 ypaBHenus (26) naxomum

G~ (29)
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TOrjla BMecTo (25) MOXHQ HanHcaThb

ya r
PRl (30)
HJIH
a~ VI, (31)

Ecau TPHHATb, YTO PEMHM JaMHHAPHBI H CKOPOCTb IPOMOPLHOHAb-
HAa YKJOHY B ePBOH CTemeHH, TO noaydaeM BMecro (31)

a~ Vs, (32)

3aBHCHMOCTL TAKOT0O BHJA HMEIOT NOYTH BCe IMNHPHUYecKHe dopmy-
Jbl A/A pacxofia BJAeKOMBIX HaHocoB: (opmyna lllamosa (Yeborapes,
1962), dopmyna Jlonatuua (1952), dopmyast Mioabxothepa u [loas-
kKoBa (Bennkanos, 1948 6) u apyrux wcciaenoBarene.

Ecan NpHHATL, 4TO peXHM TYPOYJIEHTHBIH U CKOPOCTb MPOIOPLHO-
Ha/JbHA KOPHIO KBaJApPaTHOMY H3 YKJOHa, T. €.

V~VT u I2~V4, (33)

TO noaydaeM Bmecto (31)
a~ Ve, (34)

3aBHCHMOCTD, H3BECTHYIO MOJl Ha3BaHHEM «3aKOHA JPH».

Takum obpa3soM, NONYYEeHHBIE HAMH 3aBHCHMOCTH IJA HHTEHCHBHO-
CTH CMEIBA IDYHTa co ckJoHa (22), B obuem, XOpomo cOraacyrTcs
KaK ¢ SMIOHPHYECKHMH (opMyJaMu AJsi ONpedelieHHA pacxofa BJeko-
MBIX HAHOCOB, TAK H ¢ GOPMYJI0H «3aK0HA IPH».

Ilns cpaBHeHHA NPHBOAHM [JaHHbBle JAPYrHX aBTOPOB O BJHAHHH
KPYTH3HbI CKJIOHOB HAa CMBIB.

I'. B. Jlonatun (1952) na ocuoBauuu aHaiuza nabawojeHuHit pas-
JHYHBIX ABTOPOB CYHTAeT, YTO XapPaKTep 3TOH 3aKOHOMEPHOCTH MOMeT
OBITL BEIpaeH B BHJIE

a=A-l o (35)
INog nabmonennem Ilmnra (1940),
Ca=Ax"8]14, (36)
[To naunemM onbitoB Huuna (1938), |
a = 0,4Tm?22 o7 (37)

[TpuBenennbie GopMyaE NMO3BOJAKT 3aKAKUYHTL, YTO CMBIB CO CKJIOHA
npHOAH3HTE/IbHO NPONOPUHOHAJEH YKJOHY B [epBoi CTeneHH, a no
NaHHBIM HawWux HabMOJeHHH — yKAOoHY B uerBeproii creneHu. Ilony-
YeHHOE PacXOMeHHe MOXKHO OOBACHHUTL pasjHUHEM B COCTaBe IPYHTA:
y aBTODPOB MNPHBEJEHHBIX (POPMYJ FPYHTHI COCTOSH H3 YACTHL MEJKHX
(pakiHi (THMA CYIJHHKOB H MeJjibye), a B HAIUHX ONBITAX — W3 mecya-
HBIX (PpaKIHH. '

CMBITBIE CO CKJOHA KpyNHLlEe NecyaHsle YacTHUB OObIYHO OTKJAA-
ALIBAIOTCS Y MOMHOMHA CKJ/IOHA, 8 MeJKHe — B BH/E B3BELIEHHBIX Ha-
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HOCOB YHocATca Aaabiie, [To3ToMy CTpyKTypa TpHBeAEHHBIX anmyﬂ
(356—37), no-BHAMMOMY, cripaBedJqHBa TOJAbKO AJf Bcero OacceiHa HiIH

KPYNHLIX €ro y4aCTKOB, a AN OTAeNbHbIX CK/IOHOB ¢ IlecYaHbIM TPyH-
TOM B 3THX (hOpMyJaax, OYeBHAHO, He YUHTBIBAeTCH CMBIB YacTHU BO

BJE€KOMOM COCTOSHHH.

CMBIB H MepeHoc MeakHx ¢pakuUHd MPOHCXOAHT B OCHOBHOM BO
B3BEIIEHHOM COCTOSHMH, a KPynuelx — Bo Baekomowm. [lostomy dopmy-
bl YKa3aHHBIX HecleqoBaTesell COOTBeTCTBYWOT QopMynam CKOPOCTH
cTeKaHHs N0 CKJAOHY, a MoJyYeHHas HaMH 3aBHCHMOCTb — 3MIMHpHYE-
CKHM <opMysiaM pacxofla BJeKOMBIX HaHOCOB H (OpPMYyJe «3aKoHa

Dpu».
HMa anaa#iza noayyeHHLIX 3aBHCHMOCTEH MOMKHO 3aKJKYHTh, 4TO

175 CKJOHA C YacTHUAMH H3 MecHYaHblX (PpakuHil CKOPOCTb CTEKAHHA
MPONOpUHOHAJbLHA YKJIOHY B TIEPBOH CTEeNeHH, 4 CMbIB MPOMOPIHOHA-
JIEH VKJIQHY B YeTBepPTOH CTEreHH,

Bonpoc o npHMeHeHHH NMONYYEHHBIX 3aBHCHMOCTeH K APYTHM YCJI0-
BHAM CKOPOCTeil CTeKaHHs W CMbiBa TpyHTa TpebyeT HAajibHEHIIHX HC-
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| B M_TABJiOB

O KPUTEPHH NMEPEXOJA OT JIAMUHAPHOIo ABHXXEHHSA
K TYPBYJIEHTHOMY INIPH CKJIJOHOBOM CTOKE

[NMpu BbIDaZEHHH AOMIAA CTOK [0 CKJOHY MPOHCXOQHT B BHJAE
OYeHb TOHKOTO CJIOA TOPAAKA MHJIJHMETPOB H AaxKe AoJell MHJJHMET-
pos. OnHako HecMoTpa Ha HeOoJbllHe pasMepbl, HMEHHO 3TOT CJOH B
3HAYHTEJBLHOH Mepe OnpellesiieT Xapakrtep THAporpajoB pyCJOBBIX
MIOTOKOB.

[lepexon or n1aMHHAPHOrO ABHMKEHHS K TYPOyJIeHTHOMY npu CKJO-
HOBOM cTOKe HabJojaeTcs MNPH HEKOTOPHLIX YCJOBHAX WEpOXOBATOCTH M,
VKJIOHe cKJaoHa [, pacxome BOAb § cM3/cex M M KHHEMATHUECKOM KO3(-
tdHuHeHTe BA3KOCTH v M%[cex. DTOT nepexon OT OLHOrO BHAA [ABHKEHHSN
K JpyroMy Bhi3biBaeT pe3kne H3MeHeHHs CKOpOCTel TeueHHs W rayOuH,
OJHAKO 1O YCJOBHIO HepaspbIBHOCTH NOTOKA [AJisi MOMEHTa Mnepexoia
3HaueHue pacxoja BoAwl OylerT oCTaBaTbCsi OJAHHAKOBBIM KakK NpH Ja-
MHHAPHOM, TaK H NpH TYPOYJEHTHOM PeXHMaX; A/ LaHHOrO MOMEHTa
BpeMeHH OyAyT OCTaBaTbCAd MNOCTOSAHHBIMH 3HauyeHHH IUEePOXOBATOCTH
CK/IOHA, YKJOHA M KHHeMaTHyeckoro KosgdHuHeHTa BA3KOCTH, JTH
YCJAOBHSI MOTYT OBbITb 3aNHCaHBLI B BHJE

g, = q, npu n=const, [ =const, v = const. (1)

Jna onpejefeHHsa pacxofia CKJIOHOBOrO €TOKa IPH JaMHHAapHOM
JIBHIKEHHH HMeeTcA BbiBeleHHAas HAa OCHOBe CTPOro TEOPEeTHYeCKHX Mo-
JOXKEeHH caexyloouas 3aBHcuMocTh (Benukanos, 1954, Tonuapos,
1962)

q=-2In3. (2)

Ona DHFEREHEHHH pacxofia npH TypOYJeHTHOM .II'BH}KEHHH BOC-
noab3yemcsa dopmyaon lesu

V=CVRI, ' (3)
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KOTOpas, XOTA H BbiBeJeHa HAa OCHOBAHHH HEKOTOPHIX TEOPeTHYEeCKHX
NpefnocLlIOK, fABJAferca noaysmnupudeckoi. [laa KosdpdHuuuentos
3Toil (hopMysbl Hakomien oOWIHMpHBEIA MaTepuan Habmogenuii (Yepro-
ycoB, 1964), u ¢opmyaa Illesn ocraercs OCHOBHOH A/NA pacyeToB CKo-
pocreit NpH TYpOYJ€HTHOM JBHMKEHHH.

Henonbsya bopmyay lesu ana onpenenenns pacxoga BoAbl NPH
CKJI0HOBOM CTOKe M npHHHMas R=Ah, nonyyaem:

g, =h.CV h, , (4)
rie .
o
C= g hY (9)
HJIH .
g, = % hy Y 105, (6)

Ilns ogHoro H TOro e pacxojia npu mepexoze ot Vi x Vp nony-
yaeM NPH coxpaHeHHH yciaoBui (1) u ypaBuenuit (2) u (6).

£ s = L plste pos |
o~ Ih = by IS, (7)
¥cnosre (1) Moxker ObITh HamHCaHO B BHJE:
Vnhn = V,-h, {8}
HJTH
Un hy
—— T b == m’ g
s (9

rae m -— HeKOTOpHIH Oe3pasMepHBIH Koad(HUHEHT, 3HAYEeHHEe KOTOPOTro
HOMKHO ObITh GoJibllle eTHHHIEl, TAK KaK MDPH §y;=gr HMeeM

Voo Ve v b >4, (10)

JHaueHHe m He ABJAETCA TIOCTOAHHOH BeJHYHHOH, a 3aBHCHT OT LIepo-
XOBATOCTH CKJIOHA: C YBeJHUEHHeM LIePOXOBATOCTH YBEJHYHBAETCH H
3HayeHHe m.

Hs ypasuenuit (7) u (10) nonyuaem

& 1pd =L (mh )15+ s (11)
av : n
HJ/H
£ [o5 Ry = miss. (12)

3HaueHne Ay Moxer GuHTh OYeHb MaJo, H ero HemocpeacTBeHHOoE
H3MepeHHe Bbi3biBaeT OosibluHe 3aTpPyAHEHHH, MOITOMY onpegenasem Ax

no ypaBHeHHIO (2): =
_ (L& (AN ‘
ey (13
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H BMeCTO ypaBHeHHd (12) OyjeM HMETb:

( g )ﬂ.ﬁ-t—w3 QOSB3 ['hs fy = )5+ (14)
UM ” h -
[(%)ﬂ.ﬁﬂﬁqulﬁ_yﬁf'hﬂ]ﬁ- = m. (15)
OGo3nauas JeByl 4acTe ypapHenus (15) uepes P, mosmyuaem
B =m. ' (16)

3uaueHue P ABaAeTca QYHKUHeH KHHeMaTHYecKoro KosgduuueHnra
BrskocTH (v), pacxona (q), yknouna (/) u xosddpuuHenra mepoxoBaro-
cTH (m) u ABAAeTCH KPHTEPHeM 114 Nepexoja OT JAMHHADHOID JBH-
JKeHHs1 K TypOyJeHTHOMY; ¢ yBenHyeHHeM ¢, /| ¥ n M ¢ yMeHblleHHeM
v 3HaueHHe [} yBeJHUNBaeTCA, H TIpH

p<my, (16a)

ABH:KeHHe OyAeT JIAMHHADHBIM;
| mpH P = My, (166)
MMEeT MecTOo Iepexof OT JaMHHAapHOro ABHXKEHHSA K TypOyJeHTHOMY
H IpH :
P> my, (168)

ABuxAenne Oyaer TypOyJeHTHEIM,

B noayuennoe ypaBHeHHe (15) BXomHT 3HaueHHe MOKa3aTens CTe-
neHH y npu rayoune A. PexoMeHAyemas 475l PYCJAOBBIX TIOTOKOB ¢op-
myna axkagemuka H. H. IMaBnoBckoro paas. moxasateas y noJyyexa
npu R>10 em u n<<0,04, u oKcTpanoasuHs 3TOH 3aBHCHMOCTH mo R H
Mo n AAf Manbix rayOHH H SHAYHTEIbHLIX LIEPOXOBATOCTEH He AdeT
yIOBJETBOPHTE/NLHEIX pe3yabTaToB. Bennuuna noxasarens y yMeHb-
mwaercsa ¢ rAay6HHON M YBeJHUHBAETCHA ¢ LIEPOXOBATOCTBIO; A MAJbIX
raAy0OHH €O SHAYHTEJABLHOH ILIEPOXOBATOCTbLI TIOJyYaercss HeKoTopas
B3aWMHAas KOMMNeHCcallus, H, M0 HalIHM AaHHLIM, y="'/s naer B mepBoOM
apubGJHKEHHH HOCTATOYHYIO JNsi INPAKTHYECKHX pacyeToB TOYHOCT.
Torna npu y="/s BMecTo ypaBHeHua (15) moayuaem

(_é’-’_ )“'333 . g0.267 . J0,033 , 10,600 — g z (17)
3v

Ecan kosduuHedT m>1, To, IDHHUMAa 3HAYEHHE M ¢ HEKOTOPOH
MOrpewHocTbio, Mbl ‘KaK Obl CIBHraeM rpaHHIly MeXJy 30HOH JaMHHap-
Horo ¥ HayajoM TypOyJEHTHOTO ABHMKEHHS, eC/IH e NPHHATH AJH m
Kpafinee HaHWMeHblUee 3Ha4YeHHe m=1, TO, NOJL3YACh HALIHM KpHTe-
pueM no ypaBHenuam (15) uau (17), npu <1 pomxkuo obasarenbHo
HabnonarTbcd JAMHHADHOe ABHXEHHE H pacuerbl CKJOHOBOrO CTOKa
caefyeT NPOBOAMTL MO COOTBETCTBYIOLIHM 3TOMY THIY ABHMKeHH:a Qop-
MyaaM.
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[TpakTHueckoe 3HavyeHue MNOJYYEHHOTO KPHTEPHA M 3aKIlOYaeTCs
B TOM, YTO NPH Pp<<myp pacxoad cleayer onpegeaatb no dhopmyae (2),
a CKOPOCTb CTEKaHHSN 110 CKJIOHY — 1o hopMynam:

Vrp..nau = % ‘i'hi . (18}
H
5
VHHH.E.J’IEH == ‘E‘ Vrp.nam I:lg}
VHM. CM[CER,
16 r V.. =p79% J
L3 o, § CMT/rEN M
L3owe 80 oron g=1-2.m

Al l\ I somg
S 12
S
=
S
v 7
=
Ty
S s
= —V Aa itz e

MTHCL MYME!
5l !
, 020 40 60 80 100 120 140 160 160 200 220 290 260 7%

SHROH CHIOHE

Puc. 3aBHCHMOCTh CHOPOCTH TeYeHHS OT YKJAOHA CKAOHA
. H pacxolia

Uacto npu onpefedennd Viay YA0OHee Bmecto ypasHenuii (18) u
(2) noavzoBaThea Qopmyoi

Vepizau = (ﬁ)w gl I's, (20)

Ypasuenus (18) u (20) BhiBe#geHbl HAa OCHOBe TEOPETHUECKHX TOJOKE-
HHI, W pacueTbl 10 HUM He BbI3LIBAIOT 3aTPYAHEHHH.

B kauecrBe KpuTepus Ana nepexofa ot Vy u Vi GbliH NPHHATHL:
ydcsao PefiHoabica, npeatoxennsle HaMu ypapHends (13) u (17) u
HEKOTOpLIe ApYyrHe xapakrtepHcTHkdH. HabGawomenus nNpoBoAHJHCL Ha
JOTKe AJAHHOH 3 M W WHPHHOH 40 cx ¢ mepeMenHbIM yKaoHoM oT 10 go
260%, mpu pas3qHYHON LIEPOXOBATOCTH H3 HAK/eEHHBIX NMecuaHblx 4ac-
THIL OfHHAKOBEIX dpakuuin guamerpom ot 0,25 no 10 mm v npu pacxo-
xax ot 20 cm3/cex m u no 100 cm3/cex m (4TO COOTBETCTBYET HHTEHCHB-
HoctaAM moxkaa ot 0,48 mo 2,4 mm/mun). CKOpPOCTh TE@YEHHA MO CKJIOHY
onpefeasnachk ¢ NOMOUIbK AHHJMHOBOH KPACKH; pacxoi BOMAbI H3Me-
psiica mpu KaxaoMm Habmaogennn. Beero Owiio nposenero Goxnee 1000
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onbiToB. s ycranoBHbIIErocs TypOy/ieHTHOro ABHMKEHHS MPH LUEpo-
xoBaTocTH 1—2 mm, 10 HaHHBIM HawMx Ha0MIOHeHHH, KPHTHYECKOe
3gauenHe m pasHo 2,1. PeayabraThl oOpaboTku HaOJAWAEHHH u pacue-
Thl Mo ypaBHenuto (17) nokasanu, uto npedjaraeMblil KpHTepHil nepe-
X0fa XOpOIUp COOTBETCTBYeT ONbITHBIM AawHbiM. Yhcano PeitHoabiaca s
YCJOBHAX HAlIMX ONbITOB He ABAAJOCH KpHTepHeM mepexoma ot V, K
Vy; npu omuux u Tex e uucnax PeitHosbaca (ot 17 mo 84), Ho npu
pas/HMuUHBLIX 3HAYEHHAX IIEePOXOBATOCTH MOIVIH HMETb MECTO H JaMH-
HapHOe, H NepexoaHoe, u TypOyJentHoe ABHxKenus. [las nwamocrpauun
CKa3aHHOro NPHBOAHM PHCYHOK, HA KOTOPOM Il0KasaHa 3aBHCHMOCTb
CKODOCTH OT YKJOHA W pacxcfa Iast CKJIOHA ¢ MecYyaHbiMH YacTHLAMH
nuaMerpom ot | mo 2 mam. Ha rpaduke MOMKHO BBIJEJHTb TPH 30HBI:
| 30Ha — JaMHHAPHOrO JABHXKEHHsl, B KOTOPOH H3MepeHHble CKOPOCTH
6JIH3KO COOTBETCTBYIOT CKOPOCTSM, BhiUHC/AeHHBIM 1o dopmyaam (19)
H (20); Il 3oHa — nepexofHOro ABHIKEHHS, KOrja OTAEJbHbIe CTPYHKH
nocreneHno nepexodsat ot Vi K Ve M CKOpOCTb 3a CYET TA4KOro nepexo-
na ¢  yBeJWueHHeM YKaoHa Ymenbwaercs;, lII sona — ycranoBus-
werocs TypOyJdeHTHOro JABHeHHS. KHTepecHO OTMeTHTb, 4YTO NpH
nepexoge ot V; Kk V: B coorBercTBHH ¢ YypaBHeHuamu (15) u (17)
GoJibllioe 3HAYeHHe MMeeT BeJHYHHA n: npH OOJbLIOH LIEPOXOBATOCTH
3TOT Nepexof OCYWeCTBJAAETCss IIpH MEeHbIIeM pacxoje H MeHblIeM
ykJaoHe. B TaGanue B COOTBETCTBHH C PHCYHKOM NpHBeJleHbl HCXOAHbIE

H OKOHYaTe bHbIe []E[‘.‘IETI:].
' TaGauua

HaGawneHHse H BHIMHCAEGHHBE 3HAMEHWH KPHTH4YecKHX yrAOHOB ([ip)*

3HaqcHHe KPHTHYECKHX YEAO-
. HOR, NpPH KOTOpWMX ©v_, Mepe-

Briuucnennoe cpen- XOQRT B U
pﬂ'“‘jﬁ BOAH Yucho Péfl- |Hee snavenue Kosd- s T OTKNOHCHHE B
B cMl/cen HOABACA (PHIHEHTA WEPOXO- NPOMHIIRX
Ha | M WHPHHL BATOCTH A HaGJKONeHHoe | BHYHCAEHHOe

{cM. pHC.) "'J-:p (ypaBu. IT) IHP

80 67 0,067 55 60 +5
70 a8 0,075 36 23 —13
60 a0 0,081 26 19 —g

50 42 0,084 30 42 312

* Tlpu 3THX 3HAYEHHAX JaMHHADHMA PeXHM [ABHMEHHA NepeXoAut B TYpOVAeHT-
Huft. Belukcaenns nponssoguacs no ypasuenwio (17) npu y=1/6, myp=2,1 n abco-
JOTHOR WepoxoBaTocTH A=1—2 mumM.

Ecan yuecTs, uro yKJIOHY B 9% COOTBETCTBYET YKJOH B MoJrpa-
ayca, TO noayueHnoe HauboJiblliee OTKIOHEHHe BHIYHCAEHHOrO N0 ypaB-
HeHHio (17) 3:MayeHHsa KPHTHYECKOro VYKJOHAa oOT HaGJI0IeHHOrD B.
13%0 aBAseTCA HeDOJBIIONH BENHYMHOH M HAXOAMTCH B Tpegenax TOu-
HOCTH HabJOteHHH,

Hamu npoBoanaxch HaGaIOJeHHs NMPH Tex e 3HAYEHHSX DPACXO-
HOB, YKNOHOB ¥ yHcaax Pehnoabica, Ho npu abconwoTHoll wWepoxoBa-
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TOCTH A=:-2—3 MM, UTO COOTBETCTBYeT KOXp(HUHEHTYy LIepoX0BATOCTH
no popmyae Hlean-Mannunra n=0,140. ITo ypasuenuio (17) Gulji0 Bbi-
YyHeJeHo 3Hadedde P, Kotopoe naxe npH ykiaoHe B 10%, Gbli1o Goablue
KpHTHYeCcKOro 3HaueHus m=21, T. e, B> Myp, YTO COOTBETCTBYeT HAaH-
HelM HabawogeHHil, Tak Kak npu aGCcoNiOTHOR WEpOXOBATOCTH OT 2 10
3 mm u juist GoJlee KPYNHBIX YACTHLU JAMHHAPHOTO peHMa IBHMEHHSA
B YCJOBHAX HALIHX ONBITOB He Ha0J100aM0Ck.

B cooTBeTCTBHH € YCJOOBHSIMH [IOCTABJEHHOH 3aJauyn MOMHO MO
ypaBHenuam (15) u (17) onpenensiTb He TOJbLKO KPHTHYECKOe 3HAaye-
HHE YKJIOHA, NMPH KOTOPOM JAaMHHAPHbIH PeXHM ABHMKEHHA MEepPexXomHT
B TypOy/JeHTHBIH, HO H KPUTHUeCKOe 3HaYeHHe KHHeMAaTHYECKOro Koag-
(uuHeHTa BA3KocTH (v), pacxoma (¢) v Kos(dHIHeHTa LIEPOXOBATO-
cti (n). IlogobHBe pacyeTH NO3BOJAIOT ONpeAessiTh FPaHHIL, B Npe-
Jeslax KOTOpPBIX cJaeayeT nodbioBartbea Gopmynamu (18) uw (20) ans
JaMHHApHOTO JABHMKEHHS H KOTOpOe, KaK OTMeyalT MHOrHe HCcjaeloBa-
TEMH, YacTO HMEeT MeCTo NpH ckJoHOoBOM cToke. HeoOxomumo Takxke
VUHTBLIBATb, YTO MOJYYEHHble HAMH MAaHHbIé OTHOCATCH TOJNBLKO K YCJI0-
BHSIM HAlUHX ONBITOB, NMOSTOMY HeoOXOAHMHI elle JajkHeHlHe Hccae-

JOBaAHHA.
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P. C. HAJIOB, K. M. BEPKOBHY

MOP®OJIOTHYECKHE THNbI PYCEJI TOPHbIX PEK
(Ha npumepe pex AOGxasun)

Bonpocel THNOJMOTHH PeYHBIX Pyces. B NoOcaefHee BpeMs HEoJHO-
KpaTHO ocBemlatorcs B autepatype. Ocobenno Goabliloe BHHMaHHe MM
ynensierca B pabGorax I'TH (Konnpatees u ap., 1959; IlunbkoBckuii,
1962), B KoTOopbiXx onmyOAMKOBAHBI KapThl THMNOB peYHLIX pycesa OJs
eBponeiickoii yacru CCCP, 3anagnoii Cubupu, Cpegneit u HxHoil
Cubupu. d1u paborbl, HeCOMHEHHO, HMEIOT GOJIbIIYIO LEHHOCTD, OLHAKO
OHH 0GasHpyIOTCS B NEpBYI0 oYepelb Ha HCCAeJOBAHHAX PABHHHHBIX
peK; THNOJOrHsl pycej TFOPHBIX PEK HYMKAaeTcd elle B AajbHelmed
paspaboTke.

PasiuuHe MeXAy rOpPHBIMH M PaBHHHHBIMH peKaMH ToJYepKHBa-
J0Ch MHOTHMH HCCJAeJOBaTesiMH; OHO BhIpa)Kaercd, BO-MepBbIX, B He-
OAHHAKOBOH Kpynuocth anawoBua (Heuaes, 1960; Poxkos, 1961): Bo-
BTOPLIX, B peHMe TeueHHs M CTPyKType notoka (Benaukanos, 1964;
CokoabuukoB, 1936; Makkagees, 1955); B-TPETbHX, B CTelneHH BeIpabo-
TAHHOCTH NPOJ0JBbHOro npoduas.

AnnmioBHI TOPHBIX peK BecbMa HEOJLHOPOJEH Mo CPaBHEHHIO ¢ aJi-
JIOBHEeM PABHUHHBIX PeK; KPYThleé CKJOHBI FOPHBIX JOJHH NOCTABJSIOT
B pycJja peK HAacTONbKO KpPynHble OOJOMKH TOPOXA, 4TO HX HArpoMOXK-
JEeHHA HepeaKko ABJAAKTCH OCHOBHEIM OnpeiejsioumuMm dpaxkropom dop-
MBI TOPHOTO pycaa.

Jlag nmoToKa ropHoii peKH XapakTepHa BbICOKas KHHETHUHOCTh
(6ypHoe TeueHue), BCJAEACTBHe Yero mMoAmop H cnaj, obrexkaHue Oepe-
roB, ofpasoBanne UHPKYAALUHOHHBIX TeYeHHIl U APYrHe THApaBjiHYecKHe
ABJCHHA, BAHAWIIKe Ha 00JHK pycaa, pasBHBalOTCHA MHade, YeM B CHO-
KOHHOM TIOTOKE PaBHHHHOMH PeKH.

JLOJMHHEL ropHBIX pek o0biuHO QopMHpYyIOTCA B DOJiee CJI0MKHON reo-
Jornueckoil oGcraHoBKe, XapakTepH3YIOWeics OTHOCHTEIBHO HHTEHCHB-
HHIMH TeKTOHHYECKHMH [ABH)KEHHAMH, YepeloBaHHeM Pe3K0o BbIparkKeH-
HBIX CTPYKTYP H MecTpbiM JHTOJOTHYECKHM COCTABOM TOPHBIX TOPOJ.
[TosToMy NMPOAOJAbHBI NPOPHIL TOPHBIX pek O0bLIUHO Aajiek OT COCTodA-
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HHA BblpabOTAHHOrO; HA pPeKax BCTpeHawTCd HAPALY ¢ yYacTKaAMH
OTHOCHTENILHO CTAOHABHBIMH, rie pPa3BHTbl HOpMalbHble PYCJ0Bble
dopMbl, Y4aCTKH HHTEHCHBHOH TAYVOHHHOI 3PO3HH C BOAONALaMH, MOpo-
raMH H DLICTPHHAMH H YYacTKH HHTEHCHBHOM aKKYMYJALHH, OTJAHYAlO-
HIHeCcHd MOUHLIMH KOHYCAMH BblHOca, 00Ba10BAHHBIMH pycilaMH U OTHO-
CHTEJbHO WHPOKOH, H3PE3aHHOH PyKaBaMH MOHMOH.

H s K K
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o it ' 0} .

§

13

&

Z

Y ]
/ .s?fﬂ;:m o

—_— ——-

Puc. Tunosbie npogoaskblie npoduan pycen pek A6xasuu: /— noayropesie

pycaa; [l —ropHuie, ¢ pa3BHTLIMH pycaoBuiMu dopMamu; [f6 — ropuuie,

€ HepasBUTHIMH pycaoBuiMu ¢opmamu;, [fs8 — nopoxucro-Bodonainble pyc-

na. | — pycaa pek ¢ naowanuo OGaccefina Gosaee 100 kM2, 2 — pycaa pex
¢ naowansio OGaccefina Goaee 10—100 xm?

[TockoAbKY npouecc B3auMOASHCTBHS TIOTOKA H JIOXKA DPeKH ¥
PaBHHHHBIX H TOPHLIX PeK BCJAEACTBHE YKa3aHHBIX PasaHYHil NpoTeKaer
He OJAMHAKOBO, MPHHLHMBI THIH3ALUHH pycea TOPHBIX peK A0JAHBI
OLITE cOBEpPLIEHHO MHBIMH, UeM A7 PABHHHHBIX PekK.

H. M. MakkaBeep (1955) cuuraer, 4to KpHTepHeM AJjaa onpenese-
HHf PAa3/HYHA PABHHHHBEIX H FOPHBIX peK MOMKeT ObliTb OYPHOCTBL MOTO-
Ka, KoTopas, B CBOIO o4epeib, ABaAeTcs (PYHKUHE YKJIOHA H BOAHOCTH
peku. MM cocras/iena ans pex pasHoro pasmepa TabaMua KpHTHYe-
CKHX YKJOHOB, NpPeBbllIeHHEe KOTOPBIX MPHBOAHT K ABJEHHIO OypHOCTH
MoTOKa, a CJelloBaTe/bHO, K Mepexoly pycaa K ropromy THny. Mexnay
rOPHLIMH H PABHHHHBIMH peKaMM Bbliensercss o0mwHpHas rpymnna noay-
FOPHBLIX peK.

Hamwu ucconepoBadus, nposefieHlbie B cOocTaBe sKcneIuuun Moc-
KOBCKOro YHHBEDPCHTETAa, MMO3BOJIHJAH AOMOJHHTL H KOHKPETH3HPOBATb
Haiimennsie H. M. MakkaseeBoiM, a Takke M. A. BenuxkaHoBbiM,
B. M. CoKO/MILHHKOBEIM H APYTHMH KpPHTepPHH omnpededacHus Mopdoao-
rHH pycen ropHeix pek. Hamu cocrapiena cxemaTH4YeckKas Kapra THIIOB
peyHbix pycea Aoxasckoit ACCP; npu 3TOM noMumMo MaTepua/nos cob-
CTBEHHBLIX HCCAefoBaHMA OBLAM  MCHOJB20BAHB A5 HEKOTOPLIX pekK
cyléj.ecmylﬂume ruaporpatduueckne onucanua (Kydroipesa u ap.,
1961).
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[TpunsATo CYHTATL OCHOBHBLIMM THIAMM PEqHBIX pycesa pycia pas-
HHHHBIE, TOpPHBIE H moayropHele. Te PeKHd, KoTopbie npu Beex ¢asax
FHAPOJOTHYECKOrD PEXKHMa MMEIOT CMOKOHHOe TeYeHHe, ABJSIOTCS PaB-
HHHHBIMH. B uccnenoBaHHom paiione B AGXa3HH K HHM MOTYT OBIThb
OTHeCceHbl JIHUIb HEKOTOpble MaJible PeKH MPeAropHii W TPHMOPCKHX
HH3MeHHocTeH H HH30BbA peku HMurypu. [opHble pycna oTanuarotcs
OYpHBIM XapakTepoMm Te4YeHHs M0 BCeMYy PycJay B MaBOACK HJAM Ha OT-
NeNbHbIX yyacTKax (B OCHOBHOM Ha MOporax W TMepeKaTax) Ipu Me-
MeHublx ropuaonrtax. [Tosyropuble pycna fABAfOTCA NePexXOLHBIMH
MeAJy TOpHBIMH H PABHHHHBIMH, 1103TOMY peHM OypHOCTH NMOTOKA
PE3KO H3MEHAeTCH OT MEeXEeHH K MaBOAKY; B MeXeHb [MOTOK Ha BceM
NPOTAXMEHHH pyCJaa CIHOKOHHBIH, a B NaBOJOK MOABJIAIOTCH YHacTKH
OoabuIel WJAM MeHbUIeH IPOTAMEHHOCTH, ¢ OypHbeIM TeueHuem, [To
H. U. MakkaBeeBy, nepexoll oT pPaBHHHHBIX K TIOJIYTOPHBIM pycjaam
OCYLIECTB/SAETCA [PH KPHTHYECKOM najeHHH pycaa B 20—50 cm/km.
KpurtHueckne najeHus nepexojia oT MOJYTOPpHBIX K TOPHBIM pycjaaMm
KoJeO/aITea B 3HAYHTENLHBIX Npejenax M, M0 HALIHM HCCAeJOBAHHAM,
OKa3blBAIOTCA TECHO CBA3AHHBIMM € IJoWlaabio Gacceilna. ¥ pex ¢ mio-
manpio Gacceitna Gosee 100 xm? noTok CTaHOBHTCA OYypHBIM YiKe IpH
nageHuu 5—6 m/kam, Toraa Kak Ass pek ¢ naomajeio Gacceiina ot 10
no 100 ku? kpuTHYecKOe TmajleHHe PaBHO NPHOJH3HTENbHO 25 MfKM.
¥ maawix pexk (naomaab GacceiiHa medbwe 10 xm?) noayropHblit xa-
paxkTep TeueHna nabalonaercs paxe npH nageHHd B 50 m/km. PaBuun-
Hble H NOJYTOpHBIE PEKH B 3aBHCHMOCTH OT COOTHOULIEHHA THAPOJOTHYe-
CKOTO PCHHMA, YKJIOHOB, BOLHOCTH, KPYMNHOCTH H KOJIHYECTBA HAHOCOB
MeaHAPHPYIOT WJAH ApobATCA HA pyKasa, yacTo pyciaa CTaHOBATCHA
pa3BeTB/eHHO-H3BHJIHCTBIMH, 0COOEHHO YV NOJYTOPHBIX PEK.

3HaunTenbHo ca0MKHee 0OCTOMT Aeso ¢ MOApasaes]eHHeM TOPHLIX
pyceql Ha MopQoJorHYecKHe MOATHINH. B 3aBHCHMOCTH OT COYETAHHHA
onpefenawminx (akTopos, NepedyHcJeHHBIX B Hadaje CTaTbH, MOXKHO
BblAEJHTb TPH OCHOBHBIX TMOATHNA TOPHBIX PyceJ: a) ¢ pasBHTBIMH
pycaoBeiMi  (opmaMu, ©6) c HEpa3BHTHIMH pYC/JAOBBIMH <opMaMu H
B) nopoxucro-sogonaanbie pycaa. [lepexon or oanoro noATHNa K apy-
roMy COBepliaeTcs MpH PasaHYHBIX 3HAUYEHHAX KPHTHUECKOro MaJeHHsd
y PeK ¢ pasHoil miomajabio 6acceiiia (raba. 1). BenexersBne sToro H
Xapaktep NpoLOJbHOrO NMPoQHAsl OLHOTHIHLIX pycesl He ONHHAKOB Y
GOABIIKHX H MaJblX pekK.

OtanunrenbHolt 0coGeHHOCTBIO FOPHBIX pyce ¢ Pa3BHTHIMH pycio-
BoiMH (hopmamu SBISETCH HaJdM4YHe B HHUX Nepekaros, 00pasoBaHHBIX
nobouHsamu. Mopdronornyecknii oOJHK pycia 3aBHCHT OT IWWHPHHLL dHA
NOJHHBL H JUTOJOTHH NOPOMI, ca4aralomiux ee KopeHnHsoie Oepera. B yue-
NbLAX PeKH 006pasyrT BHIHYK/EHHbIE U3JYUYHHBL, NMepeKaTol NPHYPOUEHb
K u3arubam motoxa #H OOBIYHO OTHOCHTEJAbHO cTabWabHBI, HX PpedHH
4acTo TOYTH MapaJjulebHbl JHHHH Bornytoro Oepera, y KOTOporo pac-
nojaraercs rayGoKHi ¥ cnokofiblil naec. B oueHb WHPOKHX YILEAbAX
pycia TOPHOrO THMA MOTYT MeaHJAPHPOBaTb, B 30He NPEArOpHH OHH
oOBbIYHO ApOOATCS HAa CA0MHYIO CHCTeMY pykaBoB. Pexmunm OypHOCTH
MOTOKa B pycJax ¢ PasBHTBIMH PYCJOBLIMH.QOpMaMH AOBOJBHO CJA0MK-
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Tataumuna 1

Mopdonoruieckne THAB PYCEA FOPHBIX PEK H COOTBETCTBYWIUHE HM 3HAYEHHS
KPHTHYECKHX NANEHHH

-—

KpHTHYCCKOS NMagcHie (M AM) ¥ peK © naomaants Gaccefinag
Tun w MoaTHN
pyead = 100 Kxu® ot 10 go 100 km < 10 KMt
I. MoayropHwt . . . . . . . 0,2—0,5 — —
I, Topamit . . . . . . .
a) ¢ pasBUTHIMH pyt.nnammn ¢ap
MAMH . . « = + &+ « & 4—6 20—26 48—=50
6) ¢ HepaszBHTHIMH DY ::.'mnu!am
GOPMAME . . . .+ 4 . . 4 . s 15—17 55—-60 T0—T75
B) NMOPOMHCTO-BOZOMAAHHIT . . . 28—30 100—105 120—-125 .

HBIfi: Ha nepekatax TeueHHe Bcerja OypHoe, Ha nJjecax OypHEIl NMOTOK
Habmoaaercs TOJALKO BO BpeMs MaBOAKOB.

Pycna ¢ Hepa3BUTHIMM PYCJAOBHIMH OpMAaMH OTJHUAOTCH PABHO-
MepHEIM pacnpeieieHHeM TAYyOHH Mo AJHHE NOTOKAa M NPaKTHYECKH
MoBCeMECTHEIM OypHEIM TeueHHeM NpH Bcex ¢dasax rHUIAPOJOTHYECKOTO
pexuma. Ilepekarnl 3aeck oTecyrerByIOT. OueHb penKo BCTPEUAOTCS
MECTHBLIe YBeJdHYeHHsa IIyOHHLI, KOTOPBLIE paclnojaralwTeda BAOAL CKaJH-
CTHIX OTKOCOB, BHI3BIBAIOMIHX pe3kui u3rub nortoka. Banynusie ormenu
CTpOro NMPHYpPOYeHL! K BHIMYKJABIM Oeperam nake He3HAUUTeJNbHBIX H3-
~ruboB pycaa: yem Oonblle YKJIOH pycaa, TeM pexe OHH BCTpevaloTcs.
B camom pycae Habuaiopaerca Muoro OOABLIMX BAaJYHOB M IabO, He-
PEAKO B MeXKeHb NOAHHMAIOUHXCA HaJ BOOHOH MOBEPXHOCTLIO.

[Tepoxucro-polonaansle pycaa pas3BUTEl oObIYHO B BEPXOBBbAX
ropueix pex. OcHoBHOI 0OGJHK pexkH 3fech CO3MAIOT MHOTOYMC/JCHHBIE
MOPOTH H BoJAONAakl, o6pasoBaniibie BHIXOAAMH KOPeHHBIX NMOpPOA B pyc-
Je H o0BaJHBIUMMHCH CO CKJOHOB rasibaMH; HHMKe BOJONamaoB BCTpe-
4alTcAd ray0OKHe 3pPO3HOHHBIE KOTALL. B BepxoBbax npx Goabluinx
VKJAOHAX NMpodHAbL CTYNEHYaTHfl H3-3a 4acTOro 4YepefoBaHus Bojona-
OB H 3PO3HOHHLIX KOTJIOB, NpPH HeOOJNLWIHX JIAA 3TOr0 THOA pycen
VKJOHAX peKa HMeeT BOJHHCTHIH TPOAOJBHBIH TPO(pPUAb, 00YCAOBIEH-
HBIH CJAeAYIOUIHMH ApPYr 3a ApPyrom noporamu. B reomopdonaornueckoi
JUTEPATYPE HHOrAa MOMHO BCTpeTHTh MHenue (Ulykun, 1964), uro
TOJBKO MOPOMHCTO-BOAONAAHBIE pycna obGaanaior OYPHEIM TeYeHHeM
NOTOKA H ABAAIOTCA FOPHBEIMH.

JoBoJbHO 4YeTKaa cBA3b YKJIOHOB W THNOB pycea MPHCYILA TOJLKO
pekaM ¢ miaomanbio Gacceiina 6oaee 100 ka2 Y pex ¢ MeHpUIHM pas-
vMepoM Oaccefida 3Ta CBf3b YacTO CHABHO 3aTylLIeBbiBaeTcs MECTHBIMH
YCJOBHAMH, M3 KOTOPHIX TVIABHBIMH ABAAIOTCH JHTONOIHYECKHE, TMPHBO-
AsllIMe MECTAMH K MOABJAEHHI0 aHOMAaJbHBIX, He THMHYHBIX NS JaHHBIX
YKJIOHOB yyacTKos pycia. Hampumep, B A6xasunm na pexe Jlancre
BCAENCTBHE BHIXOAOB B pycJe CJ0eB IJIOTHBIX TIeCYaHHKOB MOJYTopHOe
pvciao npepuiBaercda NOPOXKHCTO-BOAOMAAHBIM YUACTKOM ITPOTAHKEHHO-
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CTbIO OKOJIO 2 KM, XOTAl YKJOHBI NPH 3TOM MPAKTHUYECKH HC MEHATCH.
Ananornunoe aBjgende nabawgaercs s1a pexke Mexaawipe, rie ropuoe
PYCJ0 C PAa3BHTBIMK PYCJAOBBIMH popMaMu OTAEAAETCA OT NOJYTOPHOro
MOYTH 4-KHJIOMETPOBLIM YHACTKOM ¢ BOACMAJaMH, MOPOraMH W 3PO3H-
OHHBIMH KOTJaMH, NpHYeM oOMIHIl YKIOH HAa HeM B JBa pasa MeHbile,
YeM Ha Je:KanleM BbIlle YYACTKe ¢ Pa3sBUTBLIMH PycCJaOBBIMH (opMamu.
AToT anoMaJbHBEI YYacTOK pacnojaraerca B Npefejax 3IMHreHeTHYe-
CKOro yuieabs, MPOpe3aiollero AAp0 AaHTHKJIHHAJIBHOM CKIaLKH, CJ0-
HEHHOH H3BECTHAKAMH.

Hamenenue THNA pyc/a BBepx M0 TeYEHHIO CTPOro cledyeT NaHHLIM
Taba. 1 ToAbKO nMpH nocjaefoBaTeLHOM Nepexojle B 3TOM »Ke Hanpas-
JIeHHH oT DoJlee BLICOKOro nopsijika pexH K OoJjiee HH3KOMY (B NMOHHMa-
uuu H. A. Pxkanunsina, 1960), a umenHo B TOM ciyuae, eciiy CJOHBA0-
IHecs PeKH HMelOT paBHOBeJHKHe njowanu GacceiitnoB., Ecnu e pexa
BEICOKOTO TOPAiKa TMpPHHHMAaeT MPUTOK 3HauuTeabHO OoJee HHU3KOrO
NMOpAJKa, T. €. Bblllle CTBOPA CAHAHHA IJ1aBHAs peKa H MPHTOK MMEHT
. HepaBHOLleHHble nuowajn OaccefiHoB, TO COOTHOLIEHHe THIOB pycia H
nmajeHui Ha TNPHTOKe 3aBHCHT yiKe OT Ioulaju OaccefiHa caMoro NpH-
TOKa, a He BCcero BogocOopa 8 HeaoM.

Kak u3BectHo, nokasartenem OypHOCTH TOTOKa SBJASIeTCA YHCJO
®pyna, abconoTHaA BelHYHHA KOTOPOro HAXOMMTCS B MPAMOH 3aBHCH-
MOCTH OT KBajpara cpefllHeil ckKopocTH H B oOpartHOll — oT cpepHeil
rayOuHel notoka. Teoperuyecku mpu 3naueHusx Fr<{l nmorok siBjfeTCHA
cnokoituplM, npu Fr>1 6ypubiM. OaHako, Kak MokKasajd Hally Hecje-
noBanus, abco/IOTHHE 3HayeHus uMcnaa Ppyja, BoIUHCIAEHHBle MO JaH-
HEIM noctoB HapoMereocay:KObel H MOCTOB, OPraHU30BaHHLIX JKCMEH-
uueii Mockosckoro yHuBepcHrera B 1963—1964 rr. (Ttaba. 2), noutu
BCIOAY OKasbiBalTcsad MeHblle 1. D10 o0bAcHAETCA CAedYIOIWHMH 006-
crosTeabcTBaMi: 1) mocetel 0OBIYHO HAXOAATCA HA MJECOBBIX YYacTKax,
a, Kak Obl10 MOKasaHo BHILE, YV NMOJYFOPHBIX PEK H PeK C Pa3BHTHIMH
pyc/Ja0oBHIMH (popMamMH NOTOK sBAsiercss OYPHBIM TOJMBKO Ha NepekaTax;

B TOPHOM TIOTOKe MeXIy BajyHaMH oOpasylTca 3acToiiHblie 30HbI,
KOTOpHle, N0 BelpaxeHuio B. M. CokolbHHKOBA, HrpalT poJib «BOAA-
HbIX MOAVIIEK», HAaJ KOTOPBIMH CKOJb3AT BepXHHe CJIOH, He BOBJeKas
npuaoHHble B o6mui xpyrooGopor Boawl. BeaencrBue storo uaMepse-
Mas Ha mocrax CpelHss CKOPOCThL MOTOKAa 3aHuXKeHa, a raybuHa sa-
BEILIEHA,

[TokaszaTensHo onpefeneHne Yucaa Ppyaa B HHKHEM TeUCHHM pe-
kn JKoekBaph B npefenax r. 'arpa, rae Gopra U gHo pycia GeToHHpo-
BaHbl, KPpylHble QpakiMH HAHOCOB OTCYTCTBYIOT, yJaBJHBasich pac-
MOJOMKEHHBIM BBILIE TI0 TeYEHHIO BOLOXPAHH/IHILEM, & YKJIOHBI COOTBET-
CTBYIOT NOJAYropHeHIM pyciaam. ITockoabKy 3aech HeT PaKTOPOB, BJAHAI-
IMX Ha CHHXKEeHHE BeaHynHbl yucna Ppyna, To KoaebaHus ero MmojdHo-
CTbI0 OTPAXawT pexHM OypPHOCTH MOTOKA JAJA TOJYTOPHBIX PeK:
B HH3KYI0 MexeHb oHO cocraBaser cero 0,14—0,18, a B nepuox npo-
X0XKIeHHA NMAaBOAKOB OKa3klBaeTcs Beeraa Gobie 1,{].

B 3axkaoueHHe caelyeT OTMETHTBb, 4YTo [pefnaraemMas KaacCHpH-
KalHA pyced ropHEIX pek He npereHAyeT ObiTh MOJHOH H OKOHYATE.Ib-
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0. A. BOPCYK, KO. I’ CHMOHOB

ONbIT PASPABOTKH NAJIEONOTAMOJIOTHYECKHUX
XAPAKTEPHCTHK
B BOCTOYHOM 3ABAHKAJIbE

[TaneonoramMos0rud — yueHHe © APEeBHHX pekax. JTOH Hayku ewle
HeT, Ho ee HeoOXOAMMOCTL OULYIIAETCS BCeMH, KTO 3aHMMAaeTcsi PeKoH-
CTPpYKUMHell ApeBHHX JaniwadToB MHJAHW najeoreorpaduuyeckuM aHa-
JIH30M. |

B HacTosillee BpeMs K pelleHHio naneorcorpaduueckux 3agay, He-
CMOTpPS Ha Bce MHorooOpasue ToueK 3peHHs, HAMETHJAOCh IBa MOLXO-
ha — reoaornuecknit u reorpaduyecknii. K. K. Mapkor nuwer (1960),
YT naJjgeoreorpadua ABIAETCA HCTOPHell pa3BHTHS COBPEMEHHOoi NpH-
POl 3€MHOIl NMOBEPXHOCTH, ITO NoAxoid reorpaduyeckuin. I'eosoriye-
CKMIT B3rasi Ha npeamer majeoreorpaduu HauboJee NoJHO OTPa3ua
H. M. Crpaxoe (1955), kotopsliii mucana, uto naneoreorpadua — 370
nayka, Hayuawouwas reorpaduueckyrd o8CTAHOBKY, CYLUIECTBOBABILVIO
HA NMOBEPXHOCTH 3eMaH B JApeBHHe reojoruveckue snoxu., Pasawuus
3nech oueBnanbl, [Ipuyem caefyer cpasy 3aMeTHTb, YTO OHM He HCKJIO-
4alT APYr APYra, a JHllb PO3HATCA CBOMMM pesyiabratamu, [lepswiii
neiTaeTcd OOBACHHTE COBPeMEHHOCTb, BTOPOH — MO3HATE NMpOILLIDE.

Ho ecan mean 3THX HanpaejJeHHil pasjiHuHbl, TO HayYHble METOMbI
HX eaAnHbl. CylHOCTL 3THX METOMOB COCTOMT B TOM, YTOOBI HaxoAHTL B
caMoil npupoAe 4YepThl ¢e NPOoWIoro, No eIHHHYHBIM M OTPLIBOYHBIM
JlaHHbIM BOCCTaHaBauBaTh wenoe, [lpHesbl peKOHCTPYKUHI pasjiHYHbL
Hepeako no npaxolkaMm OCTATKOB KHBOTHBIX M PacTeHHIl WJIM no jJau-
HEIM CHNOPOBO-NLIALIUEBOrO aHajJM3a BOCCTaHAB/JIHBAOT MecTooOHTaHHe
JKHBBIX Opranu3MoB wad aasnawadTt. Ilpu stom no obwuM ero xapak-
TepuCcTHKaM Ha 0ase NMPHHIGINOB AKTYaJH3Ma BOCCTaHaBAWBAIOT M €ro
qacTH. D10 OJHH N3 Hauboaee ynoTpeGHTEIbHBIX NYTeH PEKOHCTPYKLIHH
OblBIX JanamwadToB HeaaBHero npoluaoro, riaasneiM oOpasom KaiiHo-
304. Jlia OGonee jpeBHHX 3M0X CYUIECTBEHHBIM TMOACNOpbEM §B-

JAETCH daddaad3 O0CalKOB COOTBECTCTBVIOUIECTO EpE‘l]E‘lIH—[bElLl.lrIE.'l]:HbIFI
a1a.a13.



Ha Gaze nuronornyeckoro aHaJaH3a OCalJKoB B HacTOsLIee .Bpems,
HalnpHMep, YCMellHo BOCCTAHABJAHBAIOT HEKOTOpPble 3JeMEHTH KauMara
(teMnepaTypy, Berep, XapakTep UHKJIOHOB H.T. M.). ITH AaHHBle MO.J0-
JKeHbl B OCHOBY TaJneokaHMartonorud. Ilaneonegonorks ycnewmno pas-
pafaThiBaeT MeTOAbl aHaJlH3a J[peBHHX NoyB. B oTAenbHBIX cay4yasx
yaaeTcs BOCCTAHOBHTB penbed, XOTA 3TO elle H He MOJAYYHJIO CBOEro
oKoHuaTteabHOro oopmienus. [IpuMepHo B TaKOoM JKe COCTOSIHMH, eCJIH
ellle He B MeHee yJauyHOM, HAXOOHMTCA M HayKa o JPeBHHX PeKax.

Ilenn HacTosimiel CTaThbH — NpHBJeYb BHHMaHHe K npobaemam
NaneonoTaAMOJOTHH W TOJENHTbCS HEKOTOPBIMH COOOpaKeHHAMH W Ma-
TepHa/laMH, HaKOIVIEHHBIMH B Tpollecce HcciaenoBanuii Bocrounoro
Sabaiikanbs. Pexu u peaved oueHn ¢BA3aHbl mexnay coboil. Orciona
NOHATEH H HHTepec reomopdosoros K npobiemam N1aJe0N0TaAMOJOTHH,
KaK HayKH.

OcHOBBI NaJeonOTAMOMOrHH GblH 3aJI0MKEHbl YEUICKHM YUYeHbIM

@, Pxuxosckum (Rikovsky, 1929) u passBurthl, B ocHoBHOM nmamxe Ges
VIOMHHAHHA TEePMHHA <«NAaJe0oflOTAMOJIOTHA®, BO MHOrHX nanaeorpadu-
yeckHx paborax, MOCBSALLEHHBIX H3y4eHHI0 aanoBudA. CneunanpHo pac-
CMOTPeHLl HeKoTopoble (hparmenThl mnaneonoraMmonorud B paborax
I'. M. l'opeukoro (1964) u H. M. Makkaseesa (1955).

Kakne Ke THAPONIOTHYECKHe XAPAKTEPHCTHKH HYMHO H MOKHO
MOJYYHTL TIPH H3Y4YeHHH TOJLL JApeBHero ajJiOBHA M UYTO JJIA 3TOrO
HY}XHO — BOT OCHOBHOH BONPOC Bcero . HcchenoBaHus. Jlna ananuaa
CTOKa Npexje Bcero HeoOXOAHMO BOCCTAHOBHTL PeYHYIO CeTh, BHIAC-
HHUTb €e CTPYKTYPY H OKOHTYPHTL O0O0JAacTH NHTAHHA, T. €. BBILEJIHT
OacceitHel, ITOT BOMpoc MoXeT OBITH paspenieH Ha OCHOBAHHM H3yye-
HHA TEKTOHHYECKOro peHMa TepPpPHTOPHH H OTAENbHBIX TEKTOHHYECKHX
3/IEMEHTOB, K KOTOpHIM, K4aK IIOKAa3aHO MHOrOYHCJeHHBIMH paboTaMu
reomopdosoros (3exkkenn, 1948; Iepenuyk, 1960, u muorue npyrue),
NMpHYypPOUYEHBl OCHOBHHIE NOJHHEL peK.

HasecrHo, uto Aoqaunbl pexk Bocrounoro 3abaitkanba HMeT Tek-
TOHHUeCKoe npoucxoxaeHue, Cunrtas Bejael 3a NMOAABAAWIIHM GOJb-
IWHHCTBOM reoMopdoJIoroB MW TeojoroB, YTO TEeKTOHHYECKHH PerHM
3eMHOro wmapa coxpansier OoablIyI0 YHACTeJ0BAHHOCTh OT Mpedblly-
IIero TEKTOHHYECKOro UHKJA3a, MOXKHO ToJ00HBIH aHA/MIH3 CCHOBHBIX
«CTBOJIOB» PeUHOil CeTH NPOBOAWTL He TOMABKO B 3abailkanbe, HMckaio-
YyeHHe MOrYT NpeacTaBiAATh, IMaBHEIM 00pa3oM TeppHTOPHH, NOABepras-
lHecd oJefeHeHH0, TAK Kak JeJIHHKH CcOocOo0OHBI CVILEeCTBEHHO HM3Me-
HATH KOH(pHrypauuio OacceiiHoB, C034aBaTh TOAMOPEl H HANpPaBIATh
CTOK MO HOBBIM NMYTHAM.

[Tpu pasbope CTPYKTYPH PeYHOH CeTH YCTaHABJIHBAETCA psaAld napa-
METPOB, ONpedeALIHX OCHOBHEIE THAPOJOrHYeCKHe XapaKTepHCTHKH.
[epBHIM TakHM MapameTpoM Mul, Beaen 3a M. A. Bennkanoseim (1964),
CUHTaeM PAa3BeTBJeHHOCTh PedHOil CHCTEeMbl — rJIaBHAA pexa MNpH 3TOM
noayyaer nNopsAAKOBbIH HOMep, HaudHasa CUET OT CaMOro MaJoro BojO-
TOKa (3/AeMeHTapHBIi BOAOTOK — BOROTOK [ mopsinka). Dror MeTon Obln
nperaoxed 8 CIHA P. Xopronom (1948), a B CCCP — panom ruapo-
goros, HanpuMep B. I1. ITanoeeim (1948), H. A. P:xanuusinsim (1960).
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BTopoii Ko.muecTBeHHOHl XapaKTePHCTHKOI pPeuHO# CeTH fBAgeTCH ee
rycrora. ITam TepMmuHoM ob03Hayaerca OTHOLIEHHe CYMMapHOIT NpoTa-
HERHOCTH BCex peK FHApPOCceTH K IJoanH ee baccefina.

Bosee uau MeHee KPynHble NOJHHB Ha Teppuropun 3abafikanbs
(Cumonos, 1963) ne HCHBITBIBAIH CYLIECTBEHHOH MEPecTpoiiku ¢ Haya-
Ja KaiiHo30HCKOTO TEKTOHHYECKOro UMKiIa. Bonpoc o HnBYX OCHOBHBIX
napaMeTrpax pedyHoil CeTH — MopsafKax BONOTOKOB M TYCTOTe pellaercs
cOBMecTHO. Tak KaKk B UeTBepTHUYHOe BpeMsi MPOHCXOMHJIA CVUIECTBEH-
Hasg MUrpalMfa KIHMaTHYECKHX MOACOB, MepeMelleHHe KOTOPBIX MeHsI0
XapakTepHCTHKH CTOKa, TO Mbl paccMoTpum apa OacceiiHa — B Jeco-
crenHoM nosice H B Mosice taird. O6a Oacceilha ABAAIOTCA HH3KO-cped-
HeropHeIMH, co cpefineil abcomoTtHoi BeicoToit 1000 a. Cpeanss rycro-
Ta pacuJeHeHMs peabeda B I0KHOM, jJecoctenHoMm paiione 1,0 wam/xm?,
a B cesepHoM, JnecHoM 1,3—1,4 ku/km® B ycnoeusx pacnpocTpaHeHHS
MHOTOJeTHeMep3ablXx nopon Goabllioe 3HayeHue nNpHobperaer raybuna
HedaTeJbHOro CJ10M, a Kak *CJIeACTBHe 3TOr0 — HHTEHCHBHOCTL CKJIOHO-
BEIX mpoueccoB. [IpH ycjaoBHH MOIIHOrO HEATENbHOTO CJIosi LIHPOKOE
pacnpocTpaHeHHe HMelOT COJMH(UIIOKIHOHHEIE TPOIecchl, UTo Xapakrep-
HO JJ1f JIeCOCTENHOI 30HH, TJle NPOXONUT I0XKHAA TPaHHIla MHOMOJIeTHe-
mepsaslx nopod. Boporoku I u Il mopsinmkoB moryr mocrenenno 3a-
NJALIBaTh CONU(IIOKIHEM, CAHBASACh ¢ NOBEPXHOCTBLIO CKJoHAa. MaJbie
pacnajaxu, rayounoit xo 20—40 m, MoryT nocreneHHo CHHBeJHPOBATLCH
M nepefith B cKJI0H. MOIHOCTE PHIXJALIX Ie6GeHHCTEIX OTIOXKEHH B Ta-
KHX NMOKpoBax MeHsiercs OT 3—4 M B BepXHHX YacTAX CKJIOHA M0
- 10—15, a nnorna 20—25 m B HUXKHHX ero Hactax. Taxkum obpazom
NMPOHCXOIAHT OJHOBPEMEHHAsd TOTeps TOPANKA BOAOTOKAa OCHOBHOH pe-
KH M yMeHbllleHHe rycToTel pacuieHendd. b. [1. TTanos (1948) otuer-
JIHBO I0Ka3a/Jl, YTO YMeHbIIeHHe I'YCTOThl PevyHoil ceTH BeleT K YMEHb-
IWeHHI0 KoddipuuuenTa croka, K YBeJHYEHHIO NMOTePh Ha HCIapeHwue.
ITO e ABJeHHe MPUBOAHT K YMEeHbIIeHHIO AaBOAOYHOI BOJHEL, K pac-
TATHBAHHIO NaBOJAKOB. B ycioBuAX OJH3KOro sajeraHHs MHOrojeTHe-
MEp3nblX MOpoj BhIMABIIHe OcafkH OblcTpee MonajnawdT B PEUYHYIO CETh,
yeM B pailoHax ¢ 3—5-MeTpoBHIM CjJ0oeM TaJabX MOopol. A Tak Kak
rPYHTOBLIf cTOK B 3abaiikanbe ABASETCS OCHOBHBIM (TOBEepPXHOCTHBII
CTOK TOYTH OTCYTCTBYeT), TO XapaKTepHCTHKa [esTe/]bHOro €l1os, €ro
BOAONPOHHLIAEMOCTb B 3TOM paHOHE HMeET OrpoMHOe 3HaueHue AJA
¢bopmMHpOBaHHA CTOKA. °

PaccmoTpim H3MeHeHHe HEKOTOPBIX PYC/IOBBIX XapaKTEPUCTHK B
3aBHCHMOCTH OT mnopsaka BoaoToxka, HaubGosee mnojnble xapakrepu-
cTiKH Oblid moaydeHsl H. A. Pxanuuwaeiv (1960) mns Pyeckoit pas-
HHHBl: 0000lleHHas XapakTepHCTHKa MopdonorHyecKHX INapaMeTrpos,
T. €. CBfA3eH MexAy AJHHON MOTOKOB, NJOLLAJAbi0 BodocGopa, rycToTb
peuHoil CeTH M MOPAAKOB BOJOTOKOB — NOPAAKOB BOLOTOKOB H HEKOTO-
PbiX OCHOBHBIX THIDOJIOTHYECKHX MapaMeTpoB, TAKHX, KaK CpPeIHEeMHO-
roJIeTHHH pacxol, cpeiHeMaKCHMAaJbHbIl pacxold BeceHHEro MOJOBOMAbS
M ero TNpoAOJKHTEJNbHOCTh M T. 0. MM Ke ObliM JaHBl HeKOTOpLIE
OCHOBHHIE MOp(oJOrHuecKHe XapaKTepHCTHKH pycia MOTOKOB pPeuHOil
CHCTEMEl B 3aBUCHMOCTH OT Nopsijka noTokoB. M3 HuX HanOonee HHTe-
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PeCHBIMH OyAyT XapakTePHCTHKH H3MEHEHHs TPOAOJBLHOrO YKJA0HA peK
[0 MOPSAKAM BOJAOTOKOB M INHPHHA MEKEHHOro pyc/ja NMOTOKOB PA3HbIX
nopsAKOB.

[ToctpoeHus, ananornunbie rpadgukam H. A. Pxanuubina, 6w
BLIMOMIHEHEL HamH Jasi  pek Tyuwrupo-Amasapckoro  Memaypeubs
(puc. 1).

ODTH XapaKTepHCTHKH NpeACTaBasAlOT OOJblIOI HHTepec AJas THA-
POJIOTHH H MOJeNHDPOBAHHS PYICJOBHIX NPOLECCOB, 11O NePeiTH OT HHX
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Puc. 1. CpfAsb YKJIOHOB peK ¢ MX Puc. 2. CBA3b YKJOHOB pexk ¢ OKa-
IJIHHOH TAHHOCTLI) TAJEYHHKOB

NMPAMO K aHaJH3y JAPEeBHHX pycen HeBO3MOXKHO, HeoOXoAMMa eule 0A-
Ha onocpelrcTBOBaHHas cBA3b. Kak HaMm Kaxercd, Takas cBA3b MO-
et ObITH nNogy4YeHa, ecJAH H3YYyaThb TrpaHyJOMETpHUYeCKHH COCTaB
raJeyHHKkoB H ero HaMeHeHnHe no nopsiakam sogorokoB. Ho 3ra xa-
pPaKTEPHCTHKA a/JIIOBHA, KAK MOKAa3bIBAeT OMNLIT, MEHAeTcA B  LIHpO-
KHX npepenax Ha pogotokax IV—VII nopsaikos, KoTopble MBI H3yua-
au (pekamu VIl nopaaka sensworca pexka Amasap nuxe r. Moroua
H peka Tyurup Huxe ced. Tynuk). IlpoBenenue Taxkoro aHaausa co-
NpsXKeHo H ¢ PAJOM MeTOJAHYeCKHX TpyaHocreil. Boaee nagexno Mo-
ryT XapakTepH30BaTL NMOTOKH, OKa3blBaeTcH, He pasMepbi, a OKaTaH-
HOCTL 00JOMOYHOrO MaTepHaaa, ecjli ee HCCJAeJ0BaTh Mo Y3KHM (pak-
UHAM HaHocoB (nanpumep, 10—25 mm, 25—50, 50—100 mm 1 T. 0.)
ConocraBaennsi Kosdguunenta okatannocTH (Kox) rasednukoB ¢ yK-
JJOHAMH BOJOTOKOB (pHc. 2) [1al0T XOpOliHe pesyabTarbl. Takum
oGpa3oM, OHA H3 XapaKTepPHCTHK pe4yHOl ceTH MoxeT OHITh onpene-
JeHa Mo OKATAHHOCTH rajeyHHKoB. IJTO OAHOBPEMEHHO M THApaBJH-
yeckad xapakrtepucTduka (ykJjaon). [lo 3THM xapakTepHCTHKaM — rpa-
HYJIOMETPHYECKOMY COCTABY HAHOCOB H THAPABJIHYECKOH XapaKTepH-
CTHKE — MOXKHO BBIYHCAHTbL Ko3duuuent yeroituuBoctd pycaa. laa
COBpeMeHHBIX BoAOTOKOB B Boctounom 3abafikajabe OH OKasbiBaeTcCil
paBHbIM 2,0—4,0; nna BepxHe-cpelHeueTBePTHUHLIX OTA0KeHHH TyH-
rupo-AMasapckoro Bojopasjiesia OH CYUeCTBEHHO He H3MeHnsercs, He-
CKOJNbKO VMeHLIWAACL AJA CAMBIX JAPEBHHX — cpellHeueTBepTHUHBIX —
otnoxenuit. [1o nmetporpaduyeckoMy cocTaBy HaHOCOB YAdeTcs onpe-
JAe/HTh, MPH HAJHYHH NOPOJA HHAMKATOPOB, AMHHY TpaHcnopra. Takas
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XapaKrepucTHKa netporpaduueckoro coctaBa Kak BapHauus 1opoi
onpeAeneHiioro neTporpadHyYeckoro cocraBa N0 BEPTHKANH TOJLIH
(BpeMeHHble BapHallHK) JAaeT OUeHb HHTEPECHBIe NMOKasaTesid NO TpaH-
3HTY oGaomounbix uactil. Ha BodoTOKax HHU3KHX NOpsAKOB, rie
TPAH3HT 00JOMOYHBIX YACTHI[ HEBeJHK, MPOCTPAHCTBeHHble BapHAaLHH
OT MecTa K MecTy N0 [JduHe Bogotoka Jocturaior 200—300%,
(Cv=2,0—3,0).
. Ha soporoxkax IV—V nopaakoe Bapuauuu nagaiot go 90—1209,,
a na Bogotoxkax VI—VII nopsaakos — no 60—809%. Bce npusenenusie
uHQpL XapakTepH3YIOT BapualHu nerporpaduyeckoro coctaBa nopoj
B COBPeMEeHHOM pycJje. JTa Ke XapaKTepHCTHKa MOxeT ObiTb MpHMe-
HeHa Anf onpeleseHHs BapHauuii neTporpauueckoro coctaBa apes:
HHX TOJIL, CTeNneHb OAHOPOAHOCTH YCJOBHI HAKONJEHHA aJJl0BHA
ONUCLIBAETCA BpPEeMEHHBIMH BapHAlMAMH, a pPA3JHUHS YCJIOBHHA TpaH-
3WTa MO OTAEJbHBIM TOPH30HTAM — MPOCTPAHCTBEHHBLIMH BapHALMSAMH.
[Tpu nanuyuu Nopon-MHAKHKATOPOB H3ydaercd KosaebaHWe uHcsaa raJex,
CJIO}K@HHBIX MMH 110 pa3pe3aM aJJIIOBHS M HeTaJbHO H3yyaeTcd HX
okatauHocTs. K Hacrosiwemy Bpemenn B CCCP, CHIA, dpanumu wu
APYrHX cTpaHax npoBefedbl GogbiuHe paboTbl MO H3YYEHHIO CBA3H
OKaTaHHOCTH ¥ AJHHBI NyTH. Iloab3yAce 3THMH DaHHBIMH, MOMXHO yCTa-
HOBHTb JVIHHY nepeHoca raJgek. O THNe nepemelleHHsi HAHOCOB CBHe-
TeJNLCTBYET KOJHYECTBO M OMTHIX rajiek H rajexk ¢ jgedextamu (CKoJbI,
oTIlensl W T. M.). Panee naMu nNpHBOAHAMCE pe3yabTaTel paboTol mo
M3YyUeHHI0 OMTHIX W OOKOJOTHIX rajek mo AnuHe pexd Tananryii (Bop-
cvk, 1964). Ysennuenue KoauyectBa OHTHIX M OOKOJIOTHIX TaJeK CBHJe-
TeNLCTBYET 0 O0abLIOM uucae coylnapeHuii, o Gonee GypHOM pexHME
notrokos. Ha pexkax Bocrounoro 3abalikanbi cooTHomeHHe OGHTBIX
rajeK B ApeBHeM M COBPEMEHHOM aJJIIOBHM pasjiHuHO: B 3n0xXH Gojee
XOJIOAHblE KOJAHYecTBa OWTHIX rajek Bo3pacraer, B TelJbie — najgaert.
Boabloii HHTEpec Aasf XapaKTePHCTHKH nepejiBHIKEHHS HAHOCOB Tpef-
CTABJfET H3Y4YeHHe OKATaHHOCTH rajek B pasJHuHbIX (paxkuuax. Mel
MOJIb3YeMCSl H3VUEeHHEM OKaTaHHOCTH B Tpex ¢pakumsax: 10—25 mu,
25—50, b0—100 ma. Tlo anuHe peKH COOTHOLIEHHE OKATAHHOCTH 3THX
Tpex ¢pakunii mensierca. Tak, nnas OGacceiina Amasapa (pexa Awma-
3apKaH) XapakTepHa B LeJ0M HecKOJBKO Jyvyllas OKaTaHHOCTL dpak-
U ragek 10—25 mm no cpaBHeHHIO ¢ JAByMA ApyrHMH. B cpennewm
TeYEHHH JyYllasd OKATAHHOCTL rajek Bo (ppakuuu 25—50 mm, a Hau-
xyawasa — y ranek 10—25 um. Ha pexe Amazap, B 40 ku or McTOKa,
JYYIIYIO OKaTaHHOCThL npuHobperaer raabka ¢pakudn H0—100 mam,
3aTeM CJAeAYIoT raabku pakunu 25—50 mm H, HaKOHell, rajbKi hpak-
uun 10—25 mm. [lo peke Tanauryit (IOro-Bocrounoe 3abaiikanbe)
OBIIH MOJyYeHbl CXOAHBIE AdHHbLIE, 38 HCKJAWYEHHeM TOro, 4To Tam
HAapacTaHHe, OKATAHHOCTH MeJKOH rajJbKH B BepXOBbLAX WO He OblCT-
pee, uem y ranek Gosee KpynubiX pakuuil. 3TH pasaHuyus obazaiw
Goaee Oypromy pexkumy pex Bocroynoro 3abaiikanbs.

BoccranoBHB nopaloK BOAOTOKOB, YCJOBHS MNepeMelleHMA HaHo-
COB H HX TPaH3HT, OMeHb 3aMAHUYMBO NEpPeiiTH K PEKOHCTPYKIHH CKOpO-
cTell ApeBHHX nortokoB. OxasblBaercs, caMa npupoga nosadoTHaach
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00 MHIHKATOpax CKOPOCTHOTO pexHMa MOTOKOB, KOTOPLIMH SABJIAITCAH .
ranbkn, OHH MoryT jaBaTh OOJbIYI0O HHAOpPMAUHIO O APEeBHHX MOTO-
Kax — 00 HX HanpaBJeHHH H, TJ1aBHOE, CKOPOCTHOM pemxume. [lame
npu GerJom B3rifAje Ha rajeyHyi OTMeNbL B pycie B raasa OGpocaer-
cl OpHeHTHpPOBaHHHIH y3op ranek. Ha 3to yxe naBHo oOpaTH/IH BHH-
MaHHe HCCJeA0oBaTeNH rajevyHoro ajnwsHa. KpoMe sToro, npu BHHMa-
TeJbHOM H3YUeHHH OPHEHTHPOBKH TaJieK W YIjla WX HakKJOHA BHISIB-
asieTca  JA000NbLITHAS . 3aKOHOMEPHOCTL: ¢ BO3pacTaHHeM CKOPOCTH
NOTOKA YBeJHYHBAETCHA YroJl HakJoHa rajbkKd. ITO BO3pacTaHHe yrJia
HaKJ0HAa JOBOJIBHO YCTOHYHBO [0 CKOpPOCTEH TMOTOKa TNop#AjKa
3,0—3,5 m/cex. Tlpn GONbBIIMX CKOPOCTAX YBEJHYHBAETCS XAOTHUHOCTh
B OPHEHTHPOBKe H BO3pacTaeT AHCNEPCHsi YIJOB HaKJ/JOHA rafek, B
CpelHeM TPOHCXOIHT Jarxe HeKOTOpoe YMeHbLIeHHe YrJja HakJoHa
rajek. JTo sBJeHHe oOTMeyaa B cBoeii pabore A. A. Kyxapehko
(1953). 3IkcnepuMeHTaNbHble paboTHl, MNpoBeleHHble Ha JIOTKe
H. B. Pasymuxunnim (1963), noareepauau yBeaHuYeHHe CpPeHero yr.ia
HakaoHa nmaockocTH A X B ranek ot 20 mo 55° mpu Bo3pacTaHHM CKO-
POCTH MOTOKA: JaHHBIe MO CKOPOCTAM aBTOpP He IMPHBOIHT.

Boawmoit natypHelii Matepuan, cobpannslii B Bocrounom 3abail-
Kagabe, y0exjaer Hac B TOM, YTO, AEHCTBHTEJIbLHO, NPH BO3pacTaHHHU
CKOPOCTH MOTOKAa YBeJIHYHBaeTCs yroJ HakjaoHa ranek. Kpome ckopo-
CTH MOTOKa HAa YroJ HaK/AoHa rajex BjAHfeT (opMa H pasMep raex.
ITO YUHTBIBaeTcsi B MeToIHKe npoBelleHHs paboT; 3aMepsilOTCA radb-
KH OfHO# (ppakuuu ¥ OGnAH3KoH opMbl (yNpolleHHbe WJAH YHJOLIEH-
HO-yaAHHeHHble). Tak, ans peku Amasapxan OblIH NOJYUYEHBl CJe-
AVIOIIHE XapaKTePHCTHKHM YrJja Hak/IoHa raJjek: B pycae 25—28° B
noiime 20—25°, B | namnoiimennoit Teppace 15—20°. Ilo rpaduky,
npusefiennomy B pabore A. A. Kyxapeuko (1953), takue yraw Ha-
KJ10HA rajiek COOTBeTCTBYIOT CKOpPOCTAM mnoToka: pycnaa — 2,0 a/cex,
noiimel 1,6—2,0 s/cex, 1 —mnannoiiMmennoit teppacet — 1,0—1,5 a/cex.

B HekoTophlx cay4asix, KOrja ylaeTca B paspesax aJjioBHAb-
HBIX OTJIOMeHHH OOHapyMHTb OTJIOMEHHS NPOTOK H TOYHO BOCCTAHO-
BHTL MNOJIOXKeHHe pyc/a, BO3HHKAaeT BO3MOMHOCTL ONpeleNeHHs He
TOABKO CKOpocTelt, HO H pacxonos. llIupuna somotroka ceA3aHa ¢ erod
nopsikom. Cpsisp sTOro THna Obina nokasana B pabore H. A. Pxa-
uuubiHa (1960), ansa Bocrounoro 3abaiikanba oHa Obl1a NMOATBEpK-
neHa namu. H. A. PxauullbiH Jaj 3aBUCHMOCTb CpelHeMHOroJIeTHHX
pacxofoB oT nopsijaxka BogotToka. MMes nomepeunslii paspes mnorpe-
OeHHOro pycJsia, 3Hafg NOPANOK BOJOTOKA, MOMHO HaHTH eMy aHaqor
cpelH coBpeMeHHBEIX BoJoToKoB. Ilo wHpuHe u raybHHe BOLOTOKA, KO-
TOpas onpefensieTcsl Ha OCHOBAHHH aHaau3a dauui rajgedyHHKoB, C
BHILIENEKAWIUMH OCaJlKaMH, MoOMerT OBITh Jerko BHUHCJAEHO KHBOE
ceyenHe pycna. Mmes nanHble MO CKOpPOCTH, MOXHO paccyHTaTb pac-
XOIbl BOJBI B 3TOM pycie.

[TonobHble HccefoBaHHA TO3BOJASIOT NepeilTH K YUCAEHHOI Xa-
PAKTEPHCTHKE CTOKA, 4TO MOXKET CJAYKHTL OCHOBaHueM Jasi Gonee
raybokux najeoreorpadguueckHX peKOHCTPYKLHH B LenoM, TaK Kak
PEKH M CTOK, B OCOOEHHOCTH, SABJAAIOTCA NPOAVKTOM K/aHUMaTa.
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