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NMPEAWCJIJTOBHE

Boaiible pecypcbl H KauyecTBO BOA ABJASIOTCS OAHOH H3 BaKHeii-
WHX npobaeM COBPeMEHHOCTH. 3amachl BOAbI HA 3€MHOM IIape OTHO-
CHTE@ABLHO TMOCTOSIHHBI, HO HX pacnpefe/eHHe Memny OKeaHoM H cyuiei
nepeMeHHo BO BpeMeHi.

B nacrosiuuit nepuoa paBHOBECHS Me;my MPHXOAHOH H pacxon-
HOIt vacTsiMu Oanauca He HaOmwoaaercs. OOmMiT CTOK BOA CYIWIH B
okean npumepHo na 1% OGosblie, yueM 3TO HYKHO AJad CTaOMIU3aALHHK
ypoBHsa oxkeaHa. Ecau coBpemeHHble 6a/aHCOBbIe COOTHOLIEHHS COXpa-
HATCS B JajibHeilueM, TO MOXKHO MPEeANnoJOXKHTb, YTO TeppHUTOpHA
CYIIH YMEHBLIUHTCA M YMEHbLIIATCS e¢ BOAHbIE 3amachl.

CoBpeMeHHbIC HCCJAEJ0BAHUS TIOKA3aJH, YTO LUHKIHYeCKHe KoJseba-
HHA PEYHOro CTOKa BO BPEMEHH, CONPOBOXKAAIOUHECHA CHHXPOHHOCTLIO
H aCHHXPOHHOCTbIO BOJHOCTH OTAE/JbHBIX TEPPHUTOPHIH 3eMHOro Iapa,
00yCJI0BIHBAIOT BO3HHKHOBEHHE B OTAEJBHBIX €ro 4acTaX MaJoBOIHbIX
H MHOTOBOAHBIX TMEPHOA0B.

Ceityac BO MHOrHX paioHax 3eMHOTO Iapa BOJHbIE pPecypchl
JHUMHTHPYIOT pa3BHTHE XO034iiCTBA, a eCJH [MPHHATb BO BHHMAHHE
poOCT HaceJeHus: ¥ HeoOXOAMMOCTb MAa/bHEilIero pas3BuTHA MPOMbILI-
JEeHHOCTH M CeJbCKOro X03siicTBa, TO norpebHocTb B Boae OyaeT BoO3-
pacraTb.

Poct roposos u OypHoe pa3BHTHE MPOMBIULIJIEHHOCTH BO BCeM
MHpe BJEKYT 3a ¢o0oil yBeJHueHHe KOHUEGHTPHPOBAaHHBLIX Macc cOpoca
CTOYHBIX BOJ, 3arpA3HAOUHX KaK IIOBePXHOCTHbIE, TaK H MOA3EMHBIC
BOIbI, YTO ele GoJiee COKpAIlaeT Pecypcbl «YHCTBIX» TMPUPOAHBLIX BOX.
Itu obcTosiTesbeTBa NMOGYKAAIOT FHAPOJIOrOB BCErO MHPA K aKTHBHOMY
H TIIATEeJbHOMY H3YUeHHIO BOXHBIX PECYpcoB, HX KOJIHYecTBa, 0COGeH-
HOCTell peXXHMa CTOKa H OJHOBPEMEHHO KayecTBa BOJABl B LEJAX CO-
XpaHeHHss WX MNOJIe3HbIX MPHPOJHBIX CBOHCTB, PaLMOHAJBHOTO HCMOJb-
30BaHHsl H COBEPILUEHCTBOBAHHS METOLOB pacyera TIHAPOJOTHUECKHX
XapaKTePHCTHK, HeOOXOMHMBIX ISl pellielHsi pas3jHYHOrO pojaa BOJO-
XO035HCTBEHHBIX 3a/1a4 H THAPOTEXHUYECKOTO NMPOEKTHPOBAHNS.

IIporpamma MeKAyHApPOAHOrO TIHAPOJOTHYECKOr0 JACCATHJIETHS
HameyaeT psajd pas3JHYHOrO pojaa ucciaenoBanuit 4 o6obuenuit. Kaden-
pa rujposoruu cywd MOoCKOBCKOoro yHuBepcurera ony0aukoBasa B
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1967 r. cOopHHK Hay4nbulX pabor no teme: «Muoroserine xoaebanus
PCUHOTrO CTOKA M BEPOSATHOCTHLIC METOABI €ro pacyera.

IIpeanaraemblii cOopunk Hayunpix pador «[IpoGaemb peunoro
CTOKa» B M3BECTHOWN CTeNeHH sBAsieTcs AaJbHEAIIMM PasBHTHEM MIei,
cojepzKauiuxca B NpeaviayiieM cOGOpHHKe, YTO HAXOAHT CBOE OTpaxe-
nue B cratbax I. Tl. Kaaununa, A. WM. Jlaswaosoii, B. M. EBcturiee-
Ba u C.T. Kocrunoit u A. III. Pesunkosckoro.

Hapsiny ¢ stuM B nacrosiuem cOopHyuKe 3HAYHTCILHOE BHHMAHUC
VIEJIEHO PeKHMYy CTOKa M 3JeMeHTaM BojgHoro 0ajaHca, uTO HalIO
cBoe orpaxeHnue B crathax B. JI. Bukosa, A. H. Baxnosa, I'. H. T'o-
ayGesa, JI. C. Esceeroii, B. A. Ckopusixosa, M. C. ®enoposoit u apy-
rHX aBTOpPOB.

OcoGoe MecTo 3aHMMAIOT CTaTbH, NOCBsLIEHHBIE BonpocaM (opmH-
pPOBaHMsI CKJOHOBOTO CTOKa 'H PYCJOBBIX TIPOLECCOB, paccMaTpHBae-
Mbix B cratbax . Il. Kaaununa, B. /1. Bokosa u B. M. [1asaosa u
JPYIFHX aBTOPOB, KOTOpbie Hamucanbl Ha Matepuaaax JabopaTopHbiX
1 NOJIEBBIX HCCJCIOBAHMIL.

B nacrosiuiee BpeMsi Kadeapa THApPoaorud cyun MockoBckoro
YHHBEPCHTETa 3aKaHuHBaeT NOATOTOBKY K NevaTH TpeTbero cOopHuKa
HayuHBIX PpaboT, NOCBsLLEHHBIX MeXAYHaPOAHOMY THAPOJOTHUECKOMY
necaTuaetTHio. B tperbem cOopHuke OyayT H3J0XKeHbl HOBbIE METOAbI
pacueTa OCHOBHBIX XapaKTEPHCTHK PEYHOrO CTOKa M0 060OIeHHBIM
KPUBBIM 00ecrneyeHHOCTH M HecjaeaoBaHHe OCOOEHHOCTeH BHYTPHTOXO-
BOMO paclpeliesieHHsl CTOKa peKk ropHofi crpaHbl Ha mpumepe Kapkasa.

IIpogpeccop B. /1. 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 runoff, accompanied by synchronous and non-—
synchronous wateriness of some areas of 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 development 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 of the International Hydrological Decade out-
lines a number of various investigations and generalizations. The
Department of Land Hydrology of Moscow University published
in 1967 collected scientific articles «Perennial variations of river
runoff and the stocchastic methods of its estimation».



The present collection «Problems of river runoff» are, o some
extent, 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-
noff 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 runofi 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-
tific esseys devoted to the International Hydrological Decade, where
new methods will be described of calculation of the main characte-
ristics of river runoff by generalized frequency curves, as well asa
study of features of annual distribution of river runoif of a highland,
exemplified in the Caucasus.



I. MHOTOJETHHE KOJEBAHHSI CTOKA H BEPOSTHOCTHBIE
METOJbl Er0 PACYETA

r. M. KAJIMHUH, A. . JTABbILOBA

UHUKJIUYECKHUE KOJIEBAHUS CTOKA PEK CEBEPHOTO
MOJNIYILAPHA

BuisiBienne 3akoHOMepHOCTEiI MHOTOJETHHX KoJsebaHuil CTOKa
npeacrasasier coboit oany W3 HauboJee aKTyaJabHbIX 3aady THAPOJO-
riuu. Ha 370i ocHoBe moxer ObiThb HaitZeHo Haubojee pauHOHAJbLHOE
peluleHyHe BONpoca O NMPOrHO3aX M pacuerax peyHoro ctoka. B yactHo-
CTH, JAOBOJBHO CYUIECTBEHHBIM MpPeACTaB/sSeTCsl BbiICHEHHE TOro, B Ka-
Kojt Mepe KoseGaHHsi CTOKAa MOABEPraloTcs 3aKOHOMEPHBIM IHKJHYe-
CKHM H3MEHEHHUSIM.

HcrounnkoMm uHQOpMaLHH IS 3THX HCCJACAOBAHMI CAYKHAH (dak-
THYCCKHE MaTepHaJsibl MO CPEAHHM TOJAOBLIM pacxodaM BOAbl 72 peyHbIX
GacceilHOB ceBepHoro mnoJaywapusi. Mmewoniecss BpeMeHHble psiibl ¢
nepuogom HabawoaeHuit ot 40 go 150 seT NO3BOJSIOT BLIIBHTH TOJLKO
CPaBHUTEJBHO KOPOTKHE LHKJBI.

Honyckasi, uto mpoiecc CTOKa MOMKHO paccmMaTpuBaTh, KakK cTa-
IIHOHAPHBINH (B CTATHCTHYECKOM CMBbICJ€) JJIst BbISIBJICHHSI LHKJIOB pas-
JHYHOH NPOJOJIKMTENbHOCTH liejaecoo6pasHo HMCNOab30BAThH KOppeds-
ILHOHHBIE H CEKTpaJabible PYHKIHH.

Cpenuue rogoBbie BeJIHYHHBI CTOKA NO OTAeNbHLIM GacceiiHaM pac-
CMATPHBAIOTCSl KAaK psAjd AHCKPETHLIX MOCJCA0BATENbHOCTEH Pas3/HYHOIM
zauebl, Jlas xaxaoi M3 Mocjae0oBaTebHOCTeH BbLIYHC/ISIOTCS aBTOKOP-
peasiuHoHHbie QyHKIWHH R =f(f),
rae Ry — K03(hHIUHEHT aBTOKOPPEIALNH;

{ — CABHUT BO BPEeMCHH.

Koadhdruuentsl aBToKoppensuuu onpeeasiores (Bentuenn, 1962)
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rie X — CPeAHHil MHOTOJETHHH Pacxoj BOAG;

X;— pacxojl BOJAHl 33 JaHHBIH ToOj;

v—0,1,2...M.

TouyHOCTL BBIYHCJICHHSI aBTOKOPPEASIUHOHEONH (YHKIUMH 3aBHCHT B
OCHOBHOM OT AJIHHH psfa N u makcumaapnoro casura Mmax.

Jlasi CTOKOBBIX PAAOB JJHTeabHOCTBIO oT 50 a0 100 mer koppeas-
uHoNHas (YHKUHS Npu MakcuMmaabHom casure B 30—40 ger mozxer
ObITL BblukciaeHa ¢ 60abwoi ownbkoi (CoaonoBuukos, 1960).

B nacrosiueii pabore no psagam, umelomum ot 40 no 70 umnenos,
KoppeasiliHoHHble (DYHKIUHH aHaJAM3HpoBaJuch B mpepeaax 10-—15-aer-
Hero caBura; auas OoJsiee TNPOAOJIKHTENLHBLIX PHIAOB HabJIOAeHHiT OT
100 po 150 set — no 20—30-s1eTHero caBura.

[IpoBeneHHBI aHaMH3 aBTOKOPPEJSIIIHOHHBIX (DYHKILHA Hccaenye-
MbIX 0acceiHOB, MoJy4yeHHbIX Ha MawnHe <«CeTyHb», NokKasaJ, 4To
HMeeTcss NpojoJKHTe bHasi, 6osee yueM B 1—2—3 roma, BHYTpeHHsAA
cBA3b yaeHoB psna. ITo muenuio psapa asTopoB (Augpesinos, 1957,
Buabsamc, 1963; dpyxunun, KonoBanenko, Kykywkuna, XambsiHOB3,
1965; IlnutHukoB, 1961), 3Ta cBA3b MEXAY 3JEeMEHTAMH CTOKA B Ka-
KOH-TO cTeneHH OOYCJOBJHBAeTCsi UMKJIHYHOCTBIO mnpouecca. Oanako
CYUIECTBYIOT NPEANOJOXKeHHsI H 06 OTCYTCTBHH KaKoi-1H060 nepuoany-
HOCTH B KoJieGauusax croka (Yevdjevich, 1964).

[TpuMeHeHHe KOPPENSIHOHHBIX (DYHKIHHA AJS OUEHKH MepHOAHY-
HOCTH npouecca MoxKeT ObITh A0CTATOYHO 3((PEKTHBHBIM B TOM CJyyae,
KOria MMelTcs AJHTedbHble psiibl HAOJIONEHHA H KOria BblAepXKH-
B4eTCs KPHTEPHil TOYHOCTH NpH BbiGope MaxkcuMaabHoro casura. Onu-
paTthes Ha KO3(HUHEHTb! aBTOKOPPestiliK TpH G0JbIIOM CABHre, Kak
Ha OOBEKTHBHYIO Mepy CBfI3H, BpsiA JH MoxHO. [TosTomMy HyXHO ¢
€OJbIIOH OCTOPOXKHOCTBLIO OTHOCHTBLCSI K BbiBoaaM ([pyxuunun, KoHo-
Baaenko, Kykymkuna, XampanoBa, 1967; dpyxunun, KonoBaienko,
XambsanoBa, 1967) o Hanuuuu LHKJIOB OGOJNBLIOH NPOAONIKHTENBHOCTH,
KOTOpble NMOJyYeHbl 10 OTHOCHTEJbHO KOPOTKHM MNepHoaaM Hab.aioae-
HHIL.

M3 paccmoTpennbix rpadukoB KosneGaHHil aBTOKOPPeJasUHOHHBIX
(GYHKIUHH NPH PA3IHUYHBIX JJIHHAX CTOKOBBIX PAJAOB BHAHO, YTO aMILJIH-~
TYAbl KOsieGaHHil MO PasjHYHBIM BapHaHTaM OTJIMYAIOTCS APYr OT ApYy-
ra. C noMouibio KOppeasiiHOHHBIX (DYHKUHE MOXKHO BBISIBHTb JIHIIb TEH-
ACHUHIO K MEePHOAHYHOCTH, a NPOJOJKHTEJbHOCTh NMEPHOAOB pPas.iHy-
HBIX 1O BOAHOCTH OMPEAeJHTb TPYAHO, TaK Kak paccMaTpHBaeMblil
Npouecc XapakTepusyercsi COYeTaHHEM CJOXHBIX TapMOHHYECKHX
COCTaBJISIIOLIHX.

B ta6a. 1 npuBeldeHnl 3HaueHusi Ry , XapaKTepH3YIOLHEe CBfA3b
MeXKAy nepBbIMKH 15 yleHaMu KaXXAoro CToKoBoro psiia. B Goaburuu-
CTBE 3HAYeHUS 3THX KO3(DPUUUEHTOB oueHb HeBeduKH. Tonbko ana Gac-
CeiiHOB C eCTeCTBEHHbIM 3aperyJHpoBaHHeM CToKa (OTMeYeHHBIX B Tab-
JiHlle 3Be3Jl0ukoi) HabmawaawTces kosdduunentsl nopsiaka or 0,4 1o
0,7. JIBe HH»KHHe CTPOKH 3TO TabGJHLbl XapaKTepPH3YIOT CpeaHHe B3Be-
LieHHble KO3(Q(dHUHEHTH aBTOKOPPEslHH, NoayYeHHble anas Bcex Oac-
ceitHoB Rcp M 17151 3aperyHpoBaHHbIX 6acCeiiHOB 7ep.
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Kosbduunentst Koppeasuuu B OOJAbWHHCTBE cayyaeB ABAAOTCA
neboabmuMH. OAHAKO B CBA3H C TEM, YTO OHHW MOJy4YeHbl MyTeM OCpel-
HEHHSl JAHHBIX MO GoablioMy uHCay 06acceiHOB, K TOMY JKe pasjesien:
HBIX Ha JBe IPYNNbl, HMeoune, B obuiem, OJH3KHA XapaKTep H3MeHe-
HHIT BO BPEMEHH, MOXKHO CUHTaTb, YTO OHH OTPAXKalOT peaJibHble NMpPH-
POAHbIE 3aKOHOMEPHOCTH B OTHOLIEHHH HX H3MEHEHHi BO BpPeMEHH.

U3 puc. 1 BHAHO, KaK KpH-

i Bole KosebaHuil cpeiHux Koag-
ok \ GHUHMEHTOB  KOppeasillud  Bcex
o251 \ 72 Gacceitno (R ) # 3aperyiu-
é}ﬂ \\ POBaHHON TpyMmbi peK 6(r8 ) —
ok \ 15 GacceitHoB — uepes 6—8 ner
005k 5, H3MEHSIOT NMOJIOKHTEJNbHOe 3Ha-

7 = yeHHe Koapduuuenra Koppeas-
. B WR‘P UHH HA OTPHLATEJIbHOE H YTO
A il (a3l yepeoBaHHs MAaKCHMYMOB
N7 R VN B S | ¥ MHHHMYMOB s He3apery.H-

¥
2 4 6 ¢ W 12 Miad  popaumpix peK KOpoue, ueM s
Puc. 1. CymmapHbie aBTOKOppeaduyonnuie 3dPETryJHPOBAHHBIX.
¢yukuun, Kpusble koneGamuit  cpeaHux B caoxubBIX reodusHuecKux
K03 druKHeHTOB: Rcp — no 72 GacceitHam, nmporeccax S BLISIBJICHHS
T¢p — TOJBKO MO cs:g):g(nuponannum Gac- CKDBITHIX  NeDHOLHYECKHX  CO-
CTaBJSIOLIHX HCMOJb3YeTCs
CrieKTpaJbHas NJAOTHOCTb. JTa XapaKTePHCTHKA I0JyYyaeTcsi myTeM npe-
obpasoBanusi Pypbe KOPPeJsLHOHHON (PYHKUHH HCCJAeAYeMOro npoiec-
ca (Bentuean, 1962). CymHocth npeobpa3oBaHHii COCTOHT B TOM, 4TO
KOPPEJsIHOHHYI0 (DYHKIHIO NOCJAEA0BATeNbHO NEePeMHOXKAI0T HAa KOCH-
HYCBI MepeMeHHoH yacToThl. B mosoce yacToT onpejaesneHHO# LWIHPHHBL
MOJy4aloT CPeAHIO IJIOTHOCTL AMCHEPCHH, KOTOpas OTpPa)KaeT CHeKT-
paabHyl0 MOIIHOCTBL npouecca. [InoTHOCTL pacnpeenenust AUCHEPCHH
M0 YacTOTaM HA3bIBAETCSI CNEKTPAJIbHOI MIOTHOCTHIO, OMMHCLIBACTCA OHA
BblpaXkeHHeM

S, (0) = % S R (7) - cos mtdr,
0

rae R (t) — xoppensiuuonHas QyHKuus;
0 = —27-? ~—YacToTa KoJeOaHHii;

T — nepuoj KoJieGaHHii.

ITockonbKy npH  aHanM3e MHOTOJETHHX KoJeOaHHi CTOKa MBI
UMeeM JieJ10 ¢ eAMHCTBeHHOH OrpaHHyYeHHOl peaJsH3aluei, To onpenee-
HUE CNEKTPaJbHON TJIOTHOCTH BeAeTcst 1o (opmyse KOHEUHOH CyMMBI,
Kotopas umeer Buf (Bomxenkos, Ucromun, 1965)

M
i R 1 .
Sp=at[ Ry }_‘:(h 37 ) Recos (2nw) |,
=
e R=0,1,2, ...;M;
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e==Fk- Al Aw;

Ao — HHTEpBaJ 4acToT, uepe3 KOTOpLiil cuutaercs Sy
At — uHTepBas BpeMeHM, Yepe3 KOTOPHIH PaCmoJoKeHbl 3Have-
HHST X;.

Pacuersl cnekTpaabHoil MJIOTHOCTH MPOBOAHAMCL HA MawuHe «Ce-
TYHb» 110 NIPOrPaMMe, COCTABJIEHHOH B BBIYHCJAHMTENbHOM ueHTpe Moc-
KOBCKOro YHHBEDPCHTETa.

I'pacuyeckas 3anmuch CNEKTPAJbHOH (YHKIHH COCTOMT H3 00Jb-
LWOro YHC/JIa BOJHOBBIX COCTABJSIIOLIHX, KOTOpble 3aKJ0uYaloT B cebe
Pas3JHYHYIO 3HEPTHIO CheKTpa. I'loc.nennaa aHaJM3UPYeTCS 10 METOAY
M. Taku (Munk et al., 1959).

Dueprus cnempa XapaKT1epu3yeTcsi He TOJBKO BBICOTOH MOABbEMA
NHKa, HO M COAEpXKaHUeM B HHTEepBaJie YacToT. PeKOMEHAYeTCst YUHThI-
BaTh BCMJIECKH (YHKUHH, KOTOPbIe OTAeJEHbl APYr OT Apyra Ha YeTbipe
YaCTOTHLIX eAHHHIB! (4 Aw).

B Hacrosiuiem HCCAEJOBAHHH CHeKTpajbHas QYHKUHA HCNOJb-
3yeTcsl A5 BBISIBJIEHHA MPOJOJKHTENbHOCTH NMEPHOAOB raPpMOHHYECKHX
COCTaBJSIOUIHX, NO3TOMY MapaJiesbHO OCH YacTOT Ha rpadukax crpo-
UTCH W BpeMeHHas ocb. [IpomosmkurenbHocTh nepuona I ompenensiercs

1
no cootHowenuio 7 = —. [lonyuennsle 3Hauenuss I MOXKHO OKpyr-
®

JATb [0 HeJbIX YHCeJ.

OauuM H3 OCHOBHBIX JOCTOHHCTB, NMPOBOAMMBIX 10 CHEKTPAJbHBIM
(QYHKUHAM pacyeros, sIBJAAETCS KOHKPETHOCTb H OTHOCHTEJNbHAasi CTa-
OHJIBHOCTH TOJYYEHHBIX Pe3y/bTaToB.

Ha puc. 2 npuseienbl rpauku cnekTpaabHbiX QYHKIHA CTOKOBOTO
pana peku Peitn. Kpusbie A, 5, B nocrpoenbl COOTBETCTBEHHO 3a
150 ;mer (¢ 1808 mo 1957 r.), 75 aer (c 1808 mo 1882 r.) u 75 zer
(c 1883 mo 1957 r.) npu 3apanHOM B HH(OpMaUHH cABHre Ha 25 uje-
HoB psna. Kpusbie I' u /I mpeacTaBjsilOT CHeKTpaJjbhble (YHKIUH,
BbIYHC/JIEHHBIE AJs1 75-J€THHX PsloB cO cABHroMm Ha 50 uneHoB.

[IpencraBasier uHTepec TOoT ()akT, YTO Ha BCeX KPHBBIX, He3aBH-
CHMO OT NPOAOJIKHTEIbHOCTH HCXOAHOH HHPOpMAalLHH, YETKO BbIJeJs-
I0TC51 OCHOBHbIE IHKJBEI H XOPOUIO NPOC/TEKHBACTCSI XapaKTep HaJOXe-
HHSI APYr HA JApyra KOPOTKHX NMEPHOAHUHOCTEI!.

Ha PHCYHKE BHHO, UTO B 3aBHCHMOCTH OT HCIO/Ib3YyEeMOI nmmbr
KOPPeASIUHOHHON (YHKUHH BBICOTA NHKOB CNEKTpPa HECKOJbKO H3Me-
HSIeTCSl, HO COXPaHsET CBOE MOJOXKeHHe MO0 OCH YacTOT H, CJeA0BaTeNb-
HO, 110 OCH BPEMEHH.

Cnexrpajbhble NJOTHOCTH PAacCYHTHIBAJIHCL TO JAHHBIM O CTOKE
72 GacceiiHoB ceBepHOro noaymapus. Pe3kue, HMmeoumH#e Han60JbUIYIO
BLICOTY BCIJEeCKH (YHKLHH, HA BCeX MOJyUeHHBIX rpadukax aHaju-
3UPOBAJIMCL U B AaJjbHelilleM HasbiBajHCh MakKcHMadbHbBIMH. OnHako
Ha HEKOTOPBHIX rpadHkax CneKTpaJbHOi NJOTHOCTH BBIAEJSIOTCS He-
CKOJIbKO BCMJIECKOB, KaK Obl OJHOPOAHBIX 1O BEJHYHHE, H3 KOTOPLIX
JOBOJBHO CJ0KHO BBIAGNMHTb MaKCuMmaJdbHblil. Kpome Toro, B cnek-
TPaJbHBIX XaPAKTEPHCTHKAX MOFYT TNPHCYTCTBOBATh MaKCHMaJbHbIe
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TaGauua 2

CratucThyeckas Tabauua no CnexTpajbHbIM yHKUHIM

Ne

NyHKT nabawoaennit

11POA0AKHT BALHOCTL BBICACHHBIX

UHKA0B (roabl)

n/n Haasanne pexy
213/4(5|6{7/ 8| 9| 10] 11|12
1 |Taponua® Apxan -+ - ]
2 | Pona moct LlIsHTUEpAan] +H |- 45
3 [Aaza dysnrec +| P 5 E
4 | Temsa TeaanurTon + -+ D
5 | Peitu Baseas = -+ -
6 | dysait Opuiosa D |- 3
7 | Jloren Jlocua -+ a5 4
8 | Cupa Diedikaitn + D
9 | Orra Jlaam - &) +
10 |Tera-daps* BenepcGopr -+ B -
11 | Janeapenn Hopeaynn + % -+
12 | Hupanec-2a68 SctTepeyna -+ 4
13 | Onrepman-Dab8 dopenmu D |+ -
14 | Kemn-Hoku Tai1Ba KOCKH + P$ +
15 | Kiomu-Hoku* Kankuneu 4 a3 +
16 | Byokca* Hwmarpa - @J
17 | Heman CmaaunHkai -+ g -
18 | 3an. [suHa Jlayrasa -+ +
19 | Hesa* INerpokpenoctsb -+ gi -+
20 | Mesenn MaJionrcoropckas -+
21 |Ileuopa Yers-Llpabma 4 = -
22 | Cen. [pHna Yerb-Tlnuera =+ @ !
23 | Quenp Kues + - -+
24 | Boara* Kyii6bimes + &3] ~+
25 | don Kanay -+ -k @
26 | O6s HosocuGrpek + “+ (S8}
27 | Enuceit Kpacroapck + -+ " 25
28 | Kosbima Cp. Kosmmck -+ D
29 | Amyp Xa6apogeck + + 2
30 | KyGaub Hertsapescknit - + l (a5
31 | Adrapa* [Mauwku + B
32 | Dapba Heunn + B -4
33 | Amy-Japba Kepku -+ $
34 | Cuip-lapesa® dapxapckaa [3C H |
35 | Xyauxs lancan B [+
gﬁ guusu %I(anbxoy @-{- ; -+ i |
7 | Cuuasan YKoy -
38 | Kpacuas Cen-Tait D |+ B
39 | Mekonr* Bentoau -+ D +
40 | Toue Heamoro -+ -+ &)
41 | Hurep* Kyaukopo T, 4>)
42 | Hua* Accyan l-,- + D
43 | Myppeit Yaiinepu H D] -
44 | Cs. Mepu Cruanyorep -+ & -+
45 | Boy Band ? + -4-
46 | Ces. CackaueBa SAMOHTOH -+ D
47 | Tenneccy Yarranora + [+ fas)
48 | Muccuchnu Cent-Jlync - (45 ‘

—
[=2]



IT podoaxcenue maba. 2

ITPOOAMNTENLHOCTL BIAEICHHBIX
ILHKJI08 (rojbl)
“’ﬁ, Hasaauue pexsn TTynsT HaGaiopenui
203|4!5|617) 8| 9 |t0|1]]12
49 | Ce. Jlaspentna® OrgenGepr 4 s -
50 |I'yasod MexkanukBHAT +H |+
51 | AnaGama KaeiiGopu - +
52 | Puo-I'panse* Maramopoc -
53 | Oraiio Metponoanc - &) -
54 | Koaopago Byma + &
55 | Pea-Pusep Anekcanpus - )
56 | Muccypu® Xepmaun s [ e D
57 | Apkausac Jluta-Pox + |+ D
58 | CakpamenTo PenGaapd - |+ D
59 | Amepukan-Pusep ®sp-Oke = o —+
60 | Dertep Oposuaa +- B e
61 | KOHHEKTHKYT MouTarye + 1D
62 | INenoGekoT Yacr-Oudnana 1 B -
63 | Konueoek Te Dopke |+ T
64 | Cackynxanxa I'apucGepr +H [+ oD
65 | [Toromak TTonT-0¢-Poke -+ 1B 1=
66 | CaBanua Oracra ) 1
67 | Meppumax® Jloypenc L - )
68 | Oatamaxo JlokTopTon - [ +
69 | Anasaunkoaa Yarraxyau o <4 -
70 | Cynrapu Xap6un +| ®
71 | ToGon Jlunosckoe = &5} -+
72 |Hapsa Hapea |4 4>
- Cymma no 72 cayyaam 5 5 8/14] 6/ 916 (3|67 |3
Cymma no 205 cayuasim 40(28/25/128| 7|18/11 | 7 |14 120 | 7
[Mpumeuanue. OrMeyeHnl 3uakamu: * — pekH ¢ 33peryJaHpOBAHIBIM CTOKOM; 5 —

MaKCHMaJIbHLIE  BCIJIECKH cneKTpa.anoii
Be/IHYHHE 32 MaKCHMaJlbHBIMH.

BCIJIECKH, cJaeaviomue 1o

QyHKUMH; -

BCIJICCKH, HO € KOPOTKMMH HHTepBajaMu Aw MO OCH 1acTOT, HWIH 10-
CTATOUHO pe3kue (HO He MaKCHMaJbHbie BCIIECKH (GyHKUHH) ¢ GOJb-
HIHM HHTepBagoM Ao.

UT0o0bl 00BEKTHBHO OLEHHTL OCHOBHBIE TaPMOHHYECKHUE COCTABJSIO-
e no Kaxjaomy GacceilHy, BbLAEJSIOTCS TPH HaHOOAbLIUHX (HAa30BeM
MX XapakTepHbiMH) noabema yHkuuu. IlpucyrerBue Ha rpaduke
BCIJIECKOB PasJHYHOI BbIPAXKEHHOCTH OTPaKaeT CJA0KHYIO KaPTHHY ye-
peloBaHus pPasJHYHLIX MO MOIHOCTH uukaoB. Ha rpadukax cnek-
TpaabHBIX (QYHKUMA 118 HEKOTOpPbLIX PAAOB H3-3a OTCYTCTBHSI Tpex
XapakTepHbIX BCMJIECKOB BbIAEAAIOTCS TOJAbKO ABa. [lostomy obuiee
4HCJ0 BbIOpaHHbIX XapaKTEPHBIX BCMJecKoB nov 72 GacceiiHaM oKasa-
Jochk paBHbiM 205. :

B TaGa. 2 npupoasTcst BbisBaenusie noquadukam snavenus npo-
HOJIKHTEJAbHOCTH UMKJAOB BOAHOCTH Ha pHAWaq:puBaeMHx pekax H

2 3axk. 570 17



CymMMapHo AJas Bcex OacceiiHOB umesio cay4yaeB PasJHUHON MPOJOJIKH-
TeabLHOCTH UHKA0B. Ha oblem ¢one XxapakTepHBIX ILHKJIOB CpPaBHH-
TEJLHO OIpEIC]€HHO NPOSABASETCS] TeHACHUMA K 2—3-m1eTuuM, 5—7
10—12-1etHnuM HHKIAM.

OrmeycHHas UMKJAHYHOCTH XOPOLIO MPOCMATPHBAETCS HA pHC. 3,

rae rpa(pulxecxu OTpaKeHa NoBTOPAEMOCTb LHKI0B pas.rmquoﬁ Inpoxo.i-

2—-3
Y0
Jor J
S
$
=
S
§ 20
$
0
w 0' D Y Kt 0 10 N T A
L L I 1239567889i10#120em
o gt 4z 43 o 45 (podonmcumenssocms Luxnod
/A 25 Ted —_— -=2
Puc. 2. CnekrpaabHas (yHK- Puc. 3. TloBropsiemocts UHKAO-
uMsi  (NJIOTHOCTL)  rOMOBOrO BBOJHOCTH  PAasJHYHOI MPOROJI-
ctoka pexku Peitn. [Tpu max- WKHUTENbHOCTH: [ — XapaKTepHbie
cumaasHom cdsuze Ha 25 wae- 3Hayenus  (u3 205 cayuaes);
Hoe pada: A—pB 150 ner 2 — MakCcHMagbHbie 3HaveHusn (M2
(1808—1957 rr.); b—B 75 72 cayyaes)

aer (1808)—1882 rr.); B —

B 75 qer (1883—1957 rr.).

[Tpu maxcumassrom cdeuze

Ha 50 waenos pada: I' —B

75 aer (1808—1882rr.); A—
B 75 aer (1883—1957 rr.)

JKHTEJIbHOCTH: XapaKTepHble H MakcuMaabHble 3Hayenusa. Ha KpuBoil
(1) nanGoapuree yuCJA0 CJayyaeB COOTBETCTBYET 2—3-JCTHHM UHKIAM,
3ateM Bplaeasiiores 5—7-nerune u 1l-netnne uukanl. Ha xpusoit (2)
2-J1eTHHE IMKJABl NPOC/ICKHBAIOTCA HE YeTKo, a 5—7- u ll-nmerune —
JAOCTATOYHO HATJSIHO.

BBuay toro, yto HcxonHas MHMOPMAUMS MO CTOKY Pa3/HYHEIX
GaccefiHOB MMeceT BecbMa OrPaHMYEHHYIO NMpPOAOIKHTEIbHOCTh BO Bpe-
MeHH, HaM YJaJoCh BLISIBHTb TOJbKO KOPOTKHE UMKJbI OT 2 10 12 sei.
Has BoiaBaeHna 6oJce NPOAO/IKHTENbHON NEPHOAHYHOCTH HYKHbI, KaK
y¥Ke YKasblBaJoCh, AJHTEabHble paabl. M3 Bcero KomnuectBa noasepr-
HYTBIX ClIeKTPaJbHOMY AHAJH3Y CTOKOBLIX PS/0B MMCETCS B HAJHUMK
TONbKO 6 GacceiiHoB co ~150-nerunmu u 8 GacceitnoB co 100-meTHHMHK
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paaamy nabmonennii. [To 3THM MaTepHaaam BLbIACJASIOTCA TaKxKe A0-
MOJIHHTENILHO UHKJIbL MPOAOJIAKHTEILHOCTLIO B 25—28 Jet.

Takum oGpasom, nposejeHHble CTaTHCTHYCCKHE HCC/EAOBaHHS Ha
AOBOJIbHO OOIIHPHOM (haKTHUECKOM MaTepHaJe 1o rojJoBOMY CTOKY peK
Kak Obl NOATBEPKAAIOT NPEANnON0KeHHe 0 HAJHUYHH IHKIHUYCCKHX KOJe-
Oanuit croka. [Ipu cpaBHeHHH pe3yJbTaToB aHaJH3a KOPpPeasllHOHHBIX
H CNEKTPaJdbHBIX (PYHKUMII CTOKOBBIX PSJ0B BLIABJAIOTCS 110 BCEH COBO-
KYIMHOCTH HCCJAeAyEMBIX OacceifiHOB LHKAbI OAHHAKOBOH NPOAOJIKHTE b~
HOCTH.

HecmoTps na Godblioe uHCI0 HCCJIeJOBAHHH UMKJIHYHOCTH CTOKA
(Angpesnos, 1957, Buapsime, 1963; Kouykosa, 1955; Kpuuxuii, Men-
Keab, 1959; Yevdjevich, 1964), noka ewe Her o6IMenpHHATHIX B3rJISA10B
Ha MeXaHHM3M MHOrOJIeTHHX KoJgeOaHHH CTOKA M METOJAbI €ro HccJaelo-
BaHHA.

CyLiecTBEHHBIM SIBJISIETCS BbISICHEHHE BEPOSITHOCTH TOTrO, 4TO MO-
CJ1e10BaTe/MbHOCTh TPYNIHPOBOK NMPOAOMMKHTEILHOCTH LHKJIOB 00paso-
Bajach B H3yYacMOil COBOKYMHOCTH He cayuaitno. [lias 3toro MoKHO
HCCJIeOBATh pacnpefiesieHHe LHKJIOB 10 METOAY CepHaJibHbIX HCMbITa-
Huit (Slnko, 1961) u cpaBHHTL JdaHHbIE pacnpeieseHHs pPasJHUHBIX
IIHKJIOB, NOJYUYEHHbIE N0 CHEeKTPaJbHBIM (PYHKUHUAM, ¢ pacnpeiesenHeM
CJy4yauHbIX BEeJHYHH.

MeTooM cepHANbHLIX HCMBITAHHI AHAJM3HPYETCS BEPOSITHOCTD
HACTYMJICHHS TOTO HJH HHOrO COOLITHSI M3 BCEX BO3MOMKHBIX pacnpeje-
JICHHH: B JI@aHHOM CJy4ae Mnosb/jeHHe LUHKJIOB TOH MJIH HHOH NPOMOJIKH-
TeJNLHOCTH M3 BceX Bo3MoXKHbIX 11 Bapwanros. Ha puc. 3, xapakrepu-
ayloleM pacnpejiefieHHe LUHKJI0B PAa3aHYHON MPOAOJKHTEILHOCTH, NPO-
BOAUM CPEAHIOI JIHHHIO 10 KOJHYECTBY CJiaydaeB H3 72 BbIOOPOK
(ropusonTtasbHass NyHKTHpHas Jubus) W U3 205 BbIGOpPOK (ropH3oH-
tTaabHas cnjaownas aunns). [peanoaaraenm, 4yTd nmeromascs nocjaeso-
BaTe1bHOCTb B |1 Y/JICHOB COMEPIKMT M; OAHHX 3JEMEHTOB, TIPeBbl-
AKX CPefiHee 3HAYEHHe, H /My APYFHX 3JeMEHTOB (MeHbUIe CpeA-
Hero), o6pasyroLHX NMoc/ae10BaTe 1bHO TPYNNb YWiIeHOB (cepuil) OAHOro
u toro e Buaa. Yucao cepuit U nocaenoBaTelbHOCTH 3JIEMEHTOB
OJHOr0 BHMAa, OFPAaHHYEHHLIX C OOEHX CTOPOH 3JEeMEHTaMH JAPYyroro
BHJA, AJd CJAYYaHHOro psijfa A0JKHO OTJIHYATBCS OT MaTeMaTHYeCKOro
oxuianua £ (¢ naocoM HJIH MHHYCOM) Ha BeJHUHHY He Gojee Tpex
aucnepcuii BeI6opxu D,

MaremaTHyeckoe OXHAAHHE H AUCIEPCHA BbIOOPKH ONpeuesioTCs
no gopmynam:

2mym .
E= 2l iy,
my =i~ My

D 2mymy (2mymy — my — My)

(my ~— my)? (my -} mg— 1)

Ecau U orauyaercs or E He Gosee yem Ha 3D, TO 3THM HOKa3hl-
BaeTcsi CJAyuyaiHbli Xapaktep BblOOpKH. MHBIMHM CJ0BaMH, €CJH BeJH-
el U u E G/IM3KH, TO NOJYYEHHOE pacnpeaeaeHHe UHKJIOB Cay4aiHo.
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Mccaeayst Takum METOAOM  BeposiTHOCTh  o0pasopanus  LHKIOB
pasanuHol NPOROLKHTEALIOCTH B 205 n 72 BuiGopkax, Mbl noJyuaem
caeaytoune snaycnns U w E (ra6a. 3).

Ta6awwa 3 B tom cayuae, xorjaa kpupas pacnpe-

Jeenus NPoAOAKHTCILHOCTH HHKIOB CO-

OcnoBHbie napameTpul cTaBJeila na ocnosanui 00bLILIOIO YHCIA
SEPHATBUNE METNTANNY Aauanbix (205), wmeem U=2, a E=6,l,

u Bapianr wa | Bapwaur wa T+ € B COOTBETCTBHH C TeOpHeil 5TOr0O Me-
Haekest | 75 yuGopok | 205 Bwbopok  TOJAA NPUXOAHMM K 3aKIIOYCHHIO O HECay-
YailHoCTH  HANACHHOI NepHOIAHUYHOCTH,.
Jlas Bapuanta u3 72 BbIGOPOK, 3iaYcHHS

U 5 2

E 5,36 6,1 U=5; E=5,36, uto XapakTepuayer 3TO
A 1,2 1.4 pacnpegesende Kak 0au3koe ciayyailHo-
3A 3,6 4,2 My. [lojgcyer BeposITHOCTH B pacmpeie-

JIEHHH B3aHMOHE3aBHCHMBIX _ 3HAYEHHI
my n my npuobperaer GOJbIIYIO AOCTOBEPHOCTL MPH YCJAOBHH 5OJLILOTO
KOJTHYECTBA V4aCTBYIOWHX YieHoB. Ecan HCXOAHTh H3 NO3ULUUH, YTO YeM
Goabuie cayuyaes, TeM 00Jbllle AOCTOBEPHOCTb, TO MOMKHO CYHTATb, YTO
pacnpejienenne UHKJIOB BOAHOCTH No Gacceiinam He caydaiHo.

pHMEHHM BTOpPOil NMPHEM OUEHKH JAOCTOBEPHOCTH BbiSBJEGHHBIX
IHKJIOB, 3akJovalouiuiicss B caeayiouieMm. lonyctum, 4To nogayyeHHble
HaMH UHKJbl ABJAIOTCA CJAYYAHHBIMH, IIPHYEM BEPOATHOCTH OOHapyxe-
HH§ paccMaTtpuBaeMblX UHKJI0B B 2, 3, 4. 12 ner paBHOBO3MOXKHA.
Torna us umerounxcst y Hac n BoiGOPOK, HiaH 72 psinoB (OnbITOB), cO-
raacHo GMHOMHAJBLHOMY 3aKOHY, NMOJAYYHM Pa3JHYHOE KOJHYECTBO CJIY-
YyaeB, B KOTOPbIX MOABHJAHCL LHKILI (2,3,4... 12) & pa3, 1. e. 0,1,2...n,
C BEPOSITHOCTbLIO

P (k) = (;—’) 0k (1 — O)n—*,

[Tapamerp storo pacnpejenenus 0 pasen -% = 0,091.

AHAJIOTHYHO TMOCTYNHM M I cJyyas, Korja B Hamux 72 psajgax

205
(ombiTax) mmeem cymmapHo 205 Bemsteckos. 3aech 0 = ”2 °72 =0,26. U3

aHa/IM3a 3HAYeHWH 3SMIHUPHYECKHUX H TEeOPeTHYECKHX KpHBBIX o0ecreyen-
HOCTH BMJIHO, 4YTO YHCJO CJy4aeB IOSIBJCHWA LMKJOB (3TO OTHOCHTCS B
nepeyio ovepeab K 9; 7; ll-zetHelt npoJoJuKuTe bHOCTH) OGoJblle, yeMm
9TO cJeAoBatio Obl W3 THNOTE3bl O PAaBHOBEPOATHOM HX MOSIBJIEHHH.

EctecTBenHo, B CBSI3H C 3THM, YTO YHCJIO CJIy4aeB ¢ MAJbIM KOJH-
YECTBOM IOSIBJIEHHS IHKJIOB MEHbIUE, ueM 3To cJefoBajso Obl u3 Aomny-
LIeHHsT O CAYYaiHOM M PaBHOBEPOATHOM MNOABJCHHH 1HKJOB.

Taxum oGpasom, npaBaonofodHO NpeaAnoo)eHHe, Yto B KoJaeda-
HHSIX PEYHOro CTOKa IPOSABJAIOTCS HEKOTOPbIC 3JEMEHTHl HHKJIHYHOCTH
C YNOMHHaBIIEHCA panee NPOAOJIKHTEIbHOCTDLIO.

HNurtepecHo Obi1io Obl BBIABHTL 30HLI, B KOTOPBIX npeolbianaior
PEKH C PasjHYHOI NPOAOJKHTENLHOCTBIO LHKA0B. C 3TOI Heablo Ha
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KapTe CEBEPHOrO NOJYMWIAPHs Y HCHTPOB TAKECTH PacCMOTPEHHbLIX 72
OacceifHOB OblIH HaAnucaubl NoJyueHHbie 3HAYCHHST MPOAOIIKHTEIb-
HOCTH UMKJOB. Anajauz nokasat, UTO Kakoi-1u0o J0Kaau3aluu npo-
NOJIAKHTEJABHOCTH IWKJAOB 110 TEPPHTOPHH CEBEPHOro MoaylapHsa He
nabmiogacrcs.

[Tpumenennpiil annapat MCCJICA0BAHHIT HE MO3BOJSET BBISICHHTD
aMIIMTY bl STHX WHKJaoB M 1X (pa3. Ho ectb ocHoBaHusa nosaaratb, 4TO
a3l A0JKHBI JOKAJAH30BATLCH 10 TEPPHTOPHH CEBEPHOro MOJY-
wapusi. Taxk, npu HccaeNoBaHHH CHHXPOHHOCTH M ACHHXPOHHOCTH
KosieGaHuil peyHoro croka pek cesepuoro noaywapus (/lasbiiosa,
Kaanuun, Comos, 1964; Kaaunun, 1967) suisBHAOCH, 4TO CTOK pex
Esponut u uactnyno CIIA umeeT npoTHBOMOJOKHBIH XapakTep KoJe-
Gauuit ctoky pek Asunm u AQpHKH, UTO HaXOAHT cBoe oObBsCHEHHE B
2aKOHOMEDHOCTSIX H3MEHEHHsi XapakTtepa atMochepHoil IHPKYJIALWHH.
CaeaoBaTeabHo, BEPOATHBIM SIBAACTCA H TPEANOJOKCHHE O TOM, 4TO
(a3l paccMOTPEHHBIX UMKJIOB ROJKHBI ObITb B 3THX pafioHax cme-
IEeHbl APYT K APYFY NPHMEPHO HA IOJOBHHY nepHoaa. dTo HalLIO0 1101~
TBepikaAeHue B pabore ([lasubinosa, Kaauuun, 1967).

HaunGosiee BeposiTHBIM AIBJASCTCS  cyuiecTBoBanue 2—3, 5—7,
10—12, 25—28-nethux umukJaoB. UTo e KacaeTcss HX aMIJHTYAbI M
tdassl, TO 370 TpedyeT AaJdbHeilluX HCCACI0BaAHN.
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A. U. JABbIJIOBA

OCOBEHHOCTHU KOJIEBAHUM CTOKA PEK
PA3JIMYHBIX PAHOHOB CEBEPHOTI'O MOJIYIUAPHS

Ha orpomHOii TeppHTOPHH CEBEPHOr0 MOJAYLIAPUA YCJAOBHA (op-
\IHPOBAaHHSl CTOKa BecbMa pasianuHbl. MHoroodpasHoe BJHsHHE HA NPO-
1ece CTOKA OKasbiBaeT caMma noBepxHocTb Matepukos. Oanaxko obuue
4epThl B peXKHMe, CBOHCTBEHHbIC PAa3HLIM peKaM, MOo3BOJASIOT BLIACJIHTD
OTJeJbHble TPYNNLI PeK Mo KAKOMY-JH00 OAHOMY HJH HECKOJIbKHM (H-
3UKO-TreorpapHYecKHM npH3HaKaM (KJIHMATHUYECKHM YCJOBHAM, HCTOY-
HUKaM NHTaHHs, BHYTPHIOLOBOMY pacnpeie/]eHn0 CToka, peiabedy
" ap.).

Peaved spasiercsi pakTopoM, onpeaeasiioniM B 3HAYHTETbHOI Me-
pe xapakrtep u pexuMm pek. OH BJAHSIeT HA BEeJHUYHMHY H pacnpejeeHue
OCaJIKOB M TEMIICpPaTyp BO3AYyXa, HAa YCJOBHS CTEKAHHS BOABI 10 pycay
1 1o noBepXxHocTH BogocGopa. CyulecTBEHHO BJHAS Ha [ABHXKEHHE
BO3AYIIHBIX MAcCC, BOAOpa3siensl pas3aedasior 00JacTH CTeKaHHA 0CaaKOB
H 000c06/II0T OTAE/bHbIE THAPOJOTHYECKHE PpailoHbl, N0 KOTOPbIM
HCCJIelyeTCsl pacnpeleieHie CToKka BO BPeMeHH.

I ruaposiornueckuii paiion oGLeauHsieT noJyropuble peku EBponkl
n CKkanauHaBuH, Bnajamoipe B ATJaHTHYECKHH OKeaH M CeBepHbie
Mopst (Ano.rmoa 1963).

II paiion BKJIIOUAeT pekH Gacceitnos Yepuoro u Kacnuiickoro
MOpeit.

I11 paiion oxsateiBaer KpynHeiwne peku CubupH, Bnajgawoliue B
Cesepuplit  JlepoButhlit okean. IV — oObeauHsieT pekd 6GeCccTOUHOM
cpeaneasuarckoit o6aacti. B V sxoasr pekn Bocrounoit u 1Oro-Boc-
TouHoi AsuM, Bnajpawoumue B THxuil okean (no pekam Gacceiina Hu-
auiickoro oxkeana aanupix Her). B Cesepnoit AMmepuke pasauyaior
IHAPOJIOTHYecKHe paifonbl — BocTouHblil  (VI), Bxawouawumit  peku
AraanTnueckoro Oacceitna, u 3anamubiit (VII), peku kKoroporo Bna-
Aaior B Tuxuii okean.

KoanuecTBeHHple MOKa3aTequ A5 aHAJIH3a pacnpefeleHdsi CToKa
Ha TCPPHTOPHH BbIJEJEHHbIX PAilOHOB MOJYYeHbl NyTeM CYMMHPOBaHHUS
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Ta6auua 1

Cymmapubie CpelHHE FOJOBHE PACXOoAs BOAB MO BbIAEJEHHHIM FHAPOJOrHYECKHM
paiionam (Q »*/cex)

Pafionnl
I no | m v | v VI Vil

Toaw

1916 19634 18760 7330 19513 45780 18914 9201
1917 18703 18006 6116 12410 48632 20082 8288
1918 19602 14074 5812 14252 52541 15833 7462
1919 17559 17559 8211 19453 43552 17501 6354
1920 17330 14785 6646 14702 52611 18904 6147
1921 16115 9876 7391 14519 50096 16351 8989
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 18743 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

1930 20127 13761 7922 8840 49493 15152 5068
1931 19544 16480 7253 13350 55010 125564 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 5897
1936 19355 13905 8760 14612 50927 15862 5785
1937 15874 14803 8542 14659 55651 16488 4655
1938 15577 12965 9465 17009 57613 15963 7307
1939 18854 12868 7477 16696 48719 15381 5265
1940 14942 15926 7019 18061 46017 13010 5657
1941 17042 19094 9067 19969 44843 13499 - 5416
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

CpPeaHero -rof0Boro pacxofa BOALI NO BXOAALIHM B JAAHHbIA paioH
peKam. :
CyMMapHblii CTOK paccMaTpHBaeMbIX peK XapakKTepuayeT Koseba-
HHS BOMOHOCHOCTH TOJbKO Ha 4YacTH TeppuTopuH. IloaTomy 3Th Benau-
YHHBI CJeJyeT BOONIPHHHMATh He Kak ab6CoJIOTHBIE 3HAaueHHs, a Kak
HHAEKChI, XapaKTepHusyloluue konebaHusa croka Ha 000cob/eHHBIX Tep-
pum&nax. CyMmMapHbifi CTOK N0 paiioHaM npeacrasied B Ttaba. 1.
apakrep koJeGaHHii FOAOBOTO CTOKA MO PaHOHAM HJJIOCTPHPYET
puc. 1. KpuBble MOCTPOEHBl MO CKOJb3ALIMM MNATHJICTHHM 3HAYEHHAM
cyMMapHoro croka. Mcnosp3oBanue npHeMa CKOJb3SIUETO OCPeAHEHHS
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nenecoo6pasHo MoToMy, yTo: CrJIaXKHBaeTcs Bausinue PakTopos, Mpo-
IBJSIOUIHXCSA 34 OTAEJbHbBIe KOPOTKHE OTPe3KH BPEMEHH; YMEeHbLIAeTCsT
BJHSIHHE CAYUYaHHBIX KosieGaHHi CTOKA.

Kak BHAHO M3 pHC. 1, u3MeHeHHsl CTOKa Ha 060006JIEHHbe Teppn-
TOPHAX xapamepnsyio'rca B ONHHX CJyYasiX XOpOWO BbipaXKEeHHOH
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Prc. 1. Konebauna cyMMapHbX Ccpeauyx
TOJOBLIX PacXo0B BOAH MO THAPOJOTHYe-
CKHM paitonam. PuMcKHMH uudpamu-noka-

Puc. 2. Hurerpanbheie KpHuBble CyMMap-
HOTO CTOKA MO THAPOJOTHYECKHM pa#oHaM.
PuMcKuMH uuppaMH MOKa3aHLl T'HAPOJO-

3aHBl THAPOJIOTHYECKHe paioHbI ruyecKkHe panoHBI
ACHHXPOHHOCTbIO, @ B JAPYrHX — CHHXDOHHOCTbIO B paclpejeseHHH.
NIEPHOOB NOBbILIEHHON H OHHXXEHHOH BOJHOCTH.

JInsi OUEHKH MHOTOJMETHMX KOJeGaHWii CTOKAa IIHPOKO NpHMEeHs-
IOTCSi PA3HOCTHble MHTerpajbHbie KPHBBIE, 10 KOTOPBIM MOXKHO YeTKO
npocaenTb cMeHy MayoBOAHbIX (K<1) u muoroBoanbix (K>1) rpznn

Qep

- Ha puc. 2 npuBenenst

Ilo uHmeKcaM cyMMapHOTO CTOKa _
i
BbIYHC/IETCS HapacTaloWas cymMma Ek‘—- L

JeT H' X uepeJloBaHHe.
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MHTErpaJjibHble KpHBbIe, NIOCTPOSHHBIe N0 CYMMapHOMY CTOKY rpynn pex
3a nepuox ¢ 1916 no 1950 r.

Kak BHAHO M3 pHC. 2, B KoJefOaHHAX CTOKAa pEK, BMajaioUIHX B
Oacceiin ceBepHbix Mopeit EBponer (I pafioH), BHIsIBJAAIOTCA ABa pas-
JIHYHBIX MO BOAHOCTH mepuoxa: go 1932 r. B OCHOBHOM MHOrOBOIbe
(c HeGosplMM CHHXKEeHHeM BogHocTH B 1919—1921 rr.), a ¢ 1933—
MaJjioBoJAbe. 3a 3TO Ke BpeMs Ha peKax, CTeKalollHX C BOAOpasjena
B Gacceitn Uepnoro u Kacnuitckoro mopeit (II pafion), Tpu Henpomoa-
JKHTeJbHBIX MHOTOBOJHBIX IIepHOJa 4YepelayloTcs ¢ Tpems eme Oosee
KOPOTKHMH MaJIOBOAHBIMH mepHoAamu. Ha uuterpanbroit xpusoii 111
THAPOJIOTHYECKOro pafiona 6ojee OTYETVIHBO BBIJEJAAKOTCHA JABa PasJHy-
HBIX 1O BOAHOCTH mnepuoxa: mo 1934 r.— manoBogve, a c 1935 mo
1942 r. — muoroBoawse. Ha pekax Cpenneit Asuu (IV paiton) muoro-
BOJHas rpynnupoBka B 8 jsieT cMenusach ¢ 1924 r. — mMaJoBOAHOM, a C
1933 no 1946 r. cuoBa nabuofaercs MHOroBojabe. AHANH3 HHTErpaJib-
HO#M KPHBO# cymMmMapHoro croka pek Bocrounoit u IOxnoit A3uu noka-
3bIBAeT, UTO NEepPHOMA MOHHMKEHHOH BOAHOCTH mpoposkaJics mo 1930 r.,
3aTeM OH CMEHWJICS IPYNNHPOBKOH B 8 Jer NOBBIIEHHOrO CTOKa H
CHOBA — Yepe/loBAHHE HEMPOAOJIKHTENbHBIX MEPHONOB NOHHXKEHHOH H
noBbIIeHHOH BoxHocTH. Ha pekax BocTouHbix o6aacreit CeBepHol
Awmepukn (VI paiion) muoroBoanuii nepuon xabaiomaercs ¢ 1916 no
1930 r., Tak xe Kak u Ha eBponeiickux pekax (I u II pajionst), 3atem
OJIHHHAJAUATHIETHHH TEPHOMI NOHHXKEHHOH BOJHOCTH H CHOBa rpynna
JIET TOBBIIIEHHON BOAHOCTH. 3a paccMaTpHBAaeMbli OTPE30K BpPEMEHH
Ha pekax VII ruaposoruueckoro pafioHa MOXKHO BbIIGJIHTb ABA. ePHO-
JAa: go 1928 r. — noseimieHHo# BoAHOCTH M ¢ 1929 no 1945 r. — nepuox
NOHHXKEHHO! BOJAHOCTH. .

[TpoBejieHHblll aHAJAH3 NMOATBEpPKAAET, YTO pasHooOpasue YCJIOBHI
$opMHPOBAHHSA CTOKA HA Pa3JHYHBIX 060COOJEHHBIX TEPPUTOPHAX 3eM-
HOro mapa nposiBJAsIeTCss He OAHHAKOBO, NMPHBOAS B OAHHUX CJAyyadx K
YBeJHYEHHIO, B APYIrHX — K yMeHbLIeHHI0 CToKa. IIpHuemM MasoBoAHBIE |
NepHOJbl YePeAYIOTCS ¢ MHOTOBOAHBIMHU, T. €. HMEET MeCTO LHKJIHYHOCTh
KoJieOaHHil CTOKA. '

Crenenb ACHHXDOHHOCTH H CHHXDOHHOCTH KoJeGaHMii TroJ0BOro
CTOKAa Ha Pa3JIHYHBIX TEPPUTOPHAX MOXKET XapaKTepH30BaTLbCA KO03d-
- «pruueHTaMu KoppeasiuuH. TakdHe Ko3(p(PUUHEHTH NMOACYKHTAHBI MO OT-
HOLIEHHIO K CYMMapHOMY CTOKY CKOJIb3SILUUX NSTHJIETHI H NPHBEIEHb
B Tabauue 2. : '

Beanuyuuel u 3Haku KoappuunentoB koppeasuuu mexay I, Il u
VI rugpoaoruyecKMMu paiiOHaMH NMOKAasblBalOT, YTO MHOTOJIETHHE KO-
Jie0aHHusi CTOKAa PEK HAa 3THX TEPPUTOPHAX HMEIOT CHHXPOHHBIH Xapak-
Tep, YTO NOATBEPXKAAeTCs M AaHAJU30M HHTErPajbHBIX KPHBBIX B
YepeAOBaHHH TpPYNIHPOBOK JeT INOBBLIIIEHHOH W INOHHXEHHOH BOJA-
HOCTH. Y B
Crok pek III, IV u V ruaposoruueckux panoOHOB CHHXPOHH3H-,
pyercsi MexXKAy coboil, U TPOABASETCS ACHHXPOHHOCTbL B KoJeGaHuax
BOAHOCTH IO OTHOIWEHHIO K cyMMapHomy ctoky pek I, II u VI rumpo-
JIOTHYECKHX paioHOB.
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Ta6auua 2

Kosppuumentsl koppeasiinn CyMMapHOTrO CTOKAa peK BbifieJIEHHBIX
CHAPOJNOTHYECKHX PaiOHOB

THAPONOTH- T'ugposoryyeckue pafonsl I'pynnu pex _
HyecKHe :

pafionb! I 11 11 v ' VI VII | nepeasi |eropas

I — 0,46 | —0,43 |—0,72 |—0,39 0,37 | —0,08 0,72 [—0,42

II 0,46] — —0,41 0,09 | —-0,76 0,68 | —0,007( 0,77 |—0,79

i1 |—0,43] —0,41 — 0,08 0,37 (—0,73 | —0,50 |—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

VI 0,377 0,68 |—0,73 0,17 | —0,52 — 0,47 0,81 |—0,58

vil |—0,08|—0,007) —0,50 0,16 0,07 0,47 — 0,35 |—-0,04

Takum obpasowm, BoigensIOTCS ABe rpynmnbl pex. OfHa H3 HHX OXBa-
ThiBaer pekn EBponeiickoro matepuka a0 Ypaabckux rop u CeBepHyio
Awmepuky (I, II, VI runposornueckue painoHbl); Apyras rpynna — peku
Cubupu, Cpenneit, Bocrounoit u IOro-Bocroynoit Asun  (III, IV, V
THAPOJIOTHYECKHE paiioHbl). Brigesenne AByX rpynnupoBOK pek Ha Tep-
PHTOPHH CEBEPHOrO IOJYWIAPHsA MNOATBEPKAAETCs pacrnpeleseHHeM
HA3eMHBIX I10JIeif AaBJeHHsl NPH 3amajHOM THIE LUHPKYJIALHH H PSAOM
JAPYTHX CONOCTaBJIeHHH, KOTOpbie NMPOBOAUIHCL paHbuie (/laBbigoBa H
ap., 1964; Kanunuu, 1967). ,

Konebanus CTOKa pek H HX AaCHHXPOHHOCTb OOYCJOBJIHBAIOTCS
BAHAHHEM KOMILIeKca cToKooOpasyomux ¢pakropoB. K ux uxcay oTHo-
CHTCSl UHKJIHYHOCTH METEOPOJIOrHYECKHX 3J1eMeHTOB (aTmocdepHoM 1up-
KYJISIHH, NaBJeHUs, OCalkoB H Ap.). Hekoropele npuMephl, noATBEpK-
AaiouiKe cBsA3b KosieGaHHH CTOKa ¥ aTMOC(hEepHBbIX NpPOLEccoB, paccMar-
pHBaJMCh B npeabiaymux paborax (/laBwigoBa m ap., 1964; Kaauuun,
1967). B naabuefinmiem BBISABICHHIO (PU3HYECKHX NMPHYHH JIOKAJIH3ALHH
1O TePPHTOPHH ACHHXPOHHBIX KOJEeGaHHH CTOKA AOJIKHO GBITh YylAeTeHO
ocoboe BHHMAHHUE.

Has Toro 4To6bl OTPa3HTh KOJHYECTBEHHYIO CTOPOHY LHKJHYHOCTH-
KoJie6aHuii ro10BOro cToka Ha 0GOCOG/IEHHBIX TEPPHTOPUAX, pactMaT-
puBaercs nposiBJieHHEe PEryJsipHbiX IHKJIHYECKHX COCTABJSIOIIHX C MO-
Mowblo cnekTpasbHoi (ynkuuH., CrnekTp NOKasbiBaeT, Kakoro poja
Kosnebanusi npeo6aagalT B JaHHOM npouecce. Hcnoab3ys ua-
BeCTHbIH MaTeMAaTHYECKMil anmnapar ONpeJeseHHS  CleKTPaJbHOI
NJIOTHOCTH 10 mpeobpasoBanHoii Pypbe KOPPesAUHOHHOK HYHKIHH

S, (o) =—i—SR(t)cosmdr (Benrtuean, 1962), noayuaem onu-
0

CaHHe NepHOAMYECKHX COCTaBJsIOIIKHX No yactotaM. Ha ocHoBe pac-
yeToB !, BHIMOJHEHHBIX Ha MAaUIHHe «CeTyHb», BBISIBJICHA NPOAOJIKH-
TEJLHOCTb OCHOBHBIX LIHK/IHYECKHX COCTABJISIOIIHX CTOKOBBIX PsIOB KaK -

! IlporpaMma pacyeToB COCTaBAeHA B BLIUHCAHTeAbHOM LenTpe MIY,
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OTZe/IbHbIX GaCCeHHOB, TaK ¥ CyMMapHOrO CTOKa MO THAPOJOTHYECKHM
paitoHaM. Onpefensiiich TONBKO KOPOTKHE IHMKJBI, MPOAOIKHTE b
HOCTbIO 0 12 neT, Tak Kak HcnoJib3yeMble Psifibl HMEIOT HeGOoabLIYIO
NPOAOJKHTENbHOCTD.

Ha puc, 3 npuBefens: rpapuku CoeKTpaJbHbIX (YHKUMA cymMMap-
HOro CTOKa Nno rHApoJioriyeckuM paronam. Ha rpadukax paccmar-
puBa/HCh HaHOOJbIIHE BCIVIECKH (YHKUMH H B Macwrtabe 4acToThl

1
(w) onpeneasiach NPOAOIKHTEIbHOCTS LHKAOB T = e 3uauenusi T

s OKPYIVISIIHCh 10 LeablX uucesa. Ta-
- KHe XKe IepHOAOrpaMMbl NOJyYeHb
u no 100 Gaccefinam ceBepHOro
NoJyLIa pHs.

W3 rpadukoB BHAHO, YTO CTOKO-
Bbie psifibl 06/1aAaIOT CJOXKHOM rap-
MOHHYECKO# cTpyKTypoii. HauGonab-
liee pacnpocTpaHeHHe MOJYYHIH
UHKABl 2—3-, 5—7- u 10—12-ner-
HeH NPOAOJKHTENbHOCTH.

[TpeacraBasio muurepec pac-
CMOTpeTb, Kakum obOpa3oM pacnpe-
AeJAETCS NMPOAOIKHTENbHOCTE IHK-
JIOB 1O OTAe/bHBIM OacceiiHaM ¥ Kak
€€ OTpax<aeT CyMMapHbIif CTOK.
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Puc. 3. Cnekrpaabunte ~<i)ynxunu cyMm- . Puc. 4. CoektpasbHast ¢yHKuHs Cym-
MapHbIX BeJHYHH CTOKa MO THAPOJIOTH- MapHoro cToka: J/-—mepBas Tpynna
UECKHM paioHaM . pek; 2 — BTOopas rpynna pek

Cnekrpanbnas ¢yukuns mno cymmaphomy psay | THAPOJIOTHYe-
CKOro panoHa (cM. pHC. 3) ONHCHIBAeTCA TaKHM o6pa3oM, 4YTO NpH
O4eHb HeGOJIbIIOM TOAbeMe KPHBOH 3aMETHBI BCMJECKH, oTpaxaiouiue
- U 6—7-N1eTHIO NPOAOIKHTENBHOCTD UHKI0B. Bpigeauts makcu-
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MaJIbHYIO TIEPHOJHYECKYIO COCTABJSIONYIO Ha 3TOM rpaduke JOBOJIbHO
TpyaHo. IToabem ¢yukuun B unrepsaie or 0 go 0,025 He MOXKET CyH-
TaThCs AOCTOBEPHBIM, TaK KaK B Macwrtabe vacTOThl OH OTpaxaer
nepiox B 100 ner, B 10 BpeMs Kak HCHOJb3YeMblid Psil HMEET TOJIbKO
35 ynenoB (Munk et al., 1959).

Jlas CTaTHCTHYECKOro aHajaH3a NepHoAOrpaMM CTOKOBHIX PSNOB.
BLIACJSIIHCL TPH OCHOBHBIX BCIJIeCKa Ha rpadukax chnekTpasbHbBIX
dyukumit. ‘'Hauboabuinii npouent oT oOGLIEro -KOJUYECTBA aHANH3HPYe-
MBIX CJydYaeB 1o pekam I ruaposorudeckoro paioHa NPHXOAHTCS Ha
LHKJIBl NPOAOKHTEJLHOCTLIO B 2 roga — 22%, 3aTeM 5-1eTHHe LHK-
abt — 15%, 7- u ll-nerune no 11%. B To BpeMsa kak Ha Ja1060# H3
ocTafbHbIX 11 BO3MOXHBIX TE€PHOJOB MPHXOAHTCH MEHBIIHH NPOLEHT
NOBTOPSIEMOCTH. ‘

epHoforpamma cymMmmapHoro croka Il ruaponornueckoro paiionHa
npeAcTaBJeHa BecbMa PasHoOOpa3HbIMH rapMOHHKaMH 2-, 3+, 4-, 6- u
10-nerHelt npopo/kuTeabHOCTH (cM. puc. 3). ITpuuem BbicoTa BenJec-
KOB (DYHKUHMH H HHTEpBAJIbl YAaCTOTBl Y OCHOBaHHS 3THX NMHUKOB GJH3KH |
no BeauuuHe. PopmasbHOe BbiAeNeHHe HaHOGOJbLIEH TNepHOAHYECKOH
COCTaBJsiloLlef HA 3TOM rpadHkKe, Tak XKe KaK ¥ Ha NPeAbiAyleM, MO-
JKeT ObiTh He MOKAa3aTeJbHbIM. :

[TpoBenigHHBIi CTATHCTHYECKH AHAJH3 NMPOAOIKHTENbHOCTH UHK-
JIOB 10 OTAEJNbHBIM peKaMm 3TOro rMAPOJIOrHYecKOro paloHa mokasadt,
YTO HaHOOJbIUHH TPOLEHT NPUXOAHTCH HA JOJIO0 LHKJIOB S-JeTHeH npo-
aoaxuteapHoctH — 26%. 3atem no 20% npuXoAHTCA HA UMKJIbL 2-71eT-
Hel H 11-1eTHel NpOAOIKHTENbHOCTH.

M3 Bcex paccMoTpeHHBIX nepuoaudHocteit or 2 no 12 jer wam-
GOJIbIIKEA MPOLEHT MO BCeM IMAPOJOTHUECKHM TPynmnaM NPHXOAMTCS Ha
uHKab 2—3-, 5—7- u 10—12-1eTHeli NPOAO/IKHTESBPHOCTH, YTO Ha-
[JISIAHO BHAHO M NO CyMMapHLIM rpaHkaMm ChneKTpajbHOH (YHKUHH.

Tak KaK UMKJIHYHOCTb PEYHOrO CTOKA COOTBETCTBYET OCHOBHBIM
3aKOHOMEPHOCTSIM H3MEHEHHMS Ie0- W reJHO(PH3HYECKHX NPOUECcCoB, TO
BbISiBJIeHHEe TaKOH NPOAOJMKHTEJbHOCTH LHKJIOB BOJHOCTH Ha pekax
MHpa MOKHO OOBSICHUTD CJACAYIOMHMH NPHUHHAMH.

Tennenuus B KoseGaHHAX CTOKA peK, NPUBOAsILAA K BBIACJICHHIO
IIMKJIOB 2—3-JIETHEH NPOLOMIKHUTENBLHOCTH, OTMEUAeTCss TaKXKe BO MHO-
rHX APyTHX npoueccax, MPOMCXOASUIHX KaK Ha NOBEPXHOCTH 3eMJH,
Tak U B armocdepe. Ilo aromy nmoBoAy umeeTcss MpeAnooXKenwue, yTo
OHa BbI3bIBAeTCs KOCMHYeCKMMH  npuuMHamu  (Bureapc, 1965;
10! 1. Kasaunun, 1952). )

T'apmMoHHYecKas COCTABJSIONIAS MHOrOJIETHHX KoJe0aHHil CToKa
S—7-neTHelt NMPOXO/IKHTEJNBHOCTH OTMEYAeTCs TaKkKe B H3MEHEHHAX
YPOBHSI OKeaHa, H3MEHEHHSX JIeNOBHTOCTH MOpei, MarHHTHBIX SBJe-
HHsiX u Ap. OObscHeHHe 3TOMY HEKOTOpPbie HMCCJEA0BATeJH BHAAT B
JBYXBEPUIHHHOCTH COJIHEUHOrO LHKJaa (DHreHCOH H Ap., 1948).

10—12-eTHHe HHMKJABI BOJHOCTH MOryT ObITh BbI3BaHbI BO3JEH-
CTBHEM COJIHEYHOH aKTHBHOCTH. B Hacrosiiee BpeMsi NPUXOAST K BHI-
BOAY O TOM, 4TO KOJeGaHHSI MHOTHX NMPHPOZHBIX MPOLECCOB HAa 3eMJle
SIBJISIIOTCS B KAKOH-TO Mepe COJIHEYHOOOYC/IOBIEHHBLIMH.
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OaHako NpOBOAMTHL THAPOJOrHYECKOe PaiioHHPOBaHHe MO MPOAOI-
JKHTEJbHOCTH IHKJIOB BOJHOCTH Ha OTJAEJbHBIX peKax BpsiJ JIH MOKasa-
TeJbHO. Bo-nepBeiX, MOTOMY YTo He Ha Bcex rpadukax yaaercsas oGbek-
THBHO BBIZCJIHTL OCHOBHYIO TapMOHHYECKYIO COCTaBJAlILyl0. Bo-Bro-
PbiX, B YCJOBHSIX JOBOJIbHO OrpaHHYEHHBIX BbIOOPOK Aajke €HHHYHbIE
ourH6KH MOTYT MOBJHATHL CyUIeCTBEHHBIM 00pa3oM Ha BeiBoAbL. [lo Beeik
BEePOSITHOCTH KapTHPOBaHHe THAPOJOTHYECKHX PAHOHOB HYXKHO IPOBO-
JHTDb HE N0 NPOAOCJKHTEJbHOCTH IHKJIOB, a 1O CABHry ¢as.

Ha puc. 4 npejacrasienbl nepHoOAOrpaMMbl CyMMapHOro CTOKa pek
€BpONeHCKOil TEPPHTOPHH M BOCTOUHBIX pafoHoB CeBepHoii AMepHKH
(nmepBasi rpynna pek), a TakXe CyMMapHblii CTOK peK Asuu (BTOpas

rpynna pex). :

' O6ocobaenue ABYX TPYNNHPOBOK peK, BbIAEJEHHBIX Ha OCHOBAHHH
Pa3HOCTOPOHHEro aHaJu3a (akTHYECKHX MaTepHaJoB, He HaXOAHT
KOJIHYECTBEHHOr0 OTOOpa’KeHHsi B MPONOJIXKHTEJNbHOCTH LHKJIOB, BbISIB-
JIEHHBIX 110 CHEKTPaJbHbIM (DYHKUHSIM CYMMapHOr0 CTOKa 3THX IpyIi-
IIHPOBOK. '

Takum o6pasom, noaTBepKaaeTcsi OGUIHOCTL B NPOAOIKHTENbHO-
CTH IMKJIOB, XapakrepHasi AJsi MHOTroJleTHero kKoje0aHHs CTOKAa pek.
OcobenHocTH (OPpMHPOBAHUSI H pacnpeieseHHss CTOKA HAa PasJHYHBIX
TEPPHTOPHAX OTPANKAKOTCHA, N0 BCel BEPOATHOCTH, HE B NMPOAOJKHTENb-
HOCTH IHKJIOB BOJHOCTH, @ B Pas3JHYHBIX pacrnpejaejeHHsX HX BO Bpe-
MEHH, HJIH, HHBIMH CJOBaMH, B Pas3jiHuHbLIX cABHrax (as.
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B. M. EBCTHUTHEEB

MHOTIOJETHHE KOJIEBAHHSI H HOPMA CTOKA PEKH
IWHJIKH B CBSI3U C OCOBEHHOCTSMHU PA3BUTHA
OCHOBHbIX ®OPM UHUPKYJSAULHH

ITpu usyuenuu KojebaHuii CTOKAa PeK YacTO OrPaHHYHBAIOTCA KOH-
cTaTaluueil HAJHYHA HENPaBHJBHBIX LHKJIOB MHOTOBOAHBIX H MaJIOBOA-
HBIX JIET B MHOTOJIETHEM XOJieé BOJOHOCHOCTH. MHOrOYHC/IEHHBIMH HC-
CJIeIOBAaHHSIMH YCTaHOBJIEHA ONpefieieHHan CBA3b MeXAy MOBTOpsie-
MOCTBIO OCHOBHBIX THMOB IMpKyasauuH W, C, E u BeJHYHHON CTOKa
pasanyHbIX GacceliHOB 3a GoJjiee WJIH MeHee JIHTeJNbHble OTPE3KH Bpe-
menn. PopMoii aHa/NH3a YNOMSAHYTHIX CBA3eH ABJSETCS, KaK NPaBHJIO,
NIOCTPOEHHE KOPPeIALHOHHBIX IpaHKOB MeXy BeJHYHHOH CTOKA (HJH
ypoBHeM o3ep) u unciaom aueir ¢ W, C, E unpkyasuueir. Kpome Toro,
JAOCTATOYHO pacrnpocTpaHeHHOH (OpMOiN aHaJ u3a SABASETCS HCCaeR0-
BaHHe COBMECTHOI'O XONa HHTErpaJibHbIX KPHBLIX CTOKa H €XKeMeCSUHbIX
agomaJaui yucaa auei ¢ popmamu W, C, E.

OnHako AJisi NPaBHJIBLHOrO MOHHMAHUSI CTPYKTYPBI PSALOB CTOKOBBIX
HaOJIOJeHHH M palUHOHAJbHOro BhHIOOpPAa mnNepHoAa MJISi BBIYHCIEHHS
HOPM cTOKa npeacraBasiercsi Gosee 3)(PEKTHBHBIM aHAJAH3 MHOroOJeT-
HHX KoJieGaHu#i cToKa HA 6a3e 3M0X MaKpOLUHPKYJISIHH. .

Kaxjaoit 3moxe MakKpOUHPKYJSILHH COOTBETCTBYIOT Gosiee MM Me-
Hee OJAHOPOJHBIE TMAPOMETEOPOJOrHYeCKHe XapaKTePHCTHKH (ocalkH,
TeMneparypa BO3Ayxa, riy0HHa TnpoMep3aHHs MOYBL! M T. A.) U OCO-
OEHHOCTH CBSI3H MEXKAY Ce30HHBIMH THIPOMETEOPOJIOrHYECKHMH siBje-
HHSIMH. AHaJu3 ¢BA3H aTMOC(hepHOil UHPKYJALUUH € COJHEYHOH aKTHB-
HOCTBIO nan BosmoxkHocTb M. X, Baiinany nokasars, 4To rpaHuilsl 310X
MaKpPOUUPKY/ISAILKH COBNANAIOT ¢ MAKCHMyMaMH OXMHHAALATHIETHHX
UMKJIOB. DTOT BHIBOJX M03BoJsieT MO AaHHBIM uuces Bosabda skcrpamo-
JHPOBAaTb TPaHHUBI 3M0X Hasajd, a Ha OCHOBAHHH XOAAa HEKOTOPLIX
THAPOMETEOPONOTHUECKHX fIBJICHHH, HAOMI0ONABIIMXCS MHOTHE HECATH-
JIETHSI Ha3ajl, yCTaHOBHTb npeobianaloumuii THI LHPKYIsILHOHHBIX 310X,
JUIST KOTOPBIX HENMoCpelNCTBeHHble MaTepHasbl A JAMAarHO3HPOBAHUST
orcyrcrytor (Baiinas, 1959).
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BhisiBJIeHHe 3aKOHOMEPHOCTefi MHOrOJIeTHHX KoJieOaHuil cToKa Tpe-
©Oyer BecbMa NPONOJIKHTENbHOrO psifia Habal0JeHHH. DTOMY YCIOBHIO
‘Gosiee MM MeHee yaoBjeTBopsier cTBop Ha peke Illuake y xyr. Yaco-
Boit (F=200000 x»?), uMelouHil caMblii IMHTENbHbIH psAL HabMIOAeHHH
B 3abaiikanbe — ¢ 1896 r. [Tosab3ysicb pa3HOCTHOH HHTErpaJbHOH KpPH-
BOM CpeAHeroJloBbIX Pacxol0B, MOXKHO BbIAeJHTb 6 XapakTepHLIX Te-
pronos BoaHoctd Uuaku nponosmkutesbHocThio — 5—10 Jet. dTH Xxa-
paKTepHble NMEPHOAbI BOAHOCTH HAXOASTCS BHYTPH MaKpPOLMPKYJALH-
WOHHBIX 310X ¥ 3anuMaioT ot 60 xo 80%: ux aaurenvhocrtu:

1) manosoaubiii nepuon 1898—1905 rr. saxsatbiBaer 8 nocaeaHux
Jer u3 13 snoxu C 1893—1905 rr.;

2) nepuoxn cpeauei BognoctH 1911—1917 rr. —7 ner u3 13 snoxu
W+ C 1906—1918 rr.;

. 3) manoBoaubiit neprox 1921—1928 rr.—8 ser u3 10 snoxu W
1919—1928 rr.; - .
4) muorosoaHblfi mepuor 1933—1938 rr.—6 ner ug 11 snoxu E

- 1929—1939 rr.;

5) manosoaubii nepuox 1943—1947 rr.—5 aer u3s 9 snoxu C
1940—1948 rr.; -

6) maznoBoameiit nepuox 1950—1955 rr. saxsartbiBaer 6 ser u3
10 snoxu E+C 1949—1958 rr. :

[Tpu ananu3e ruapoOMeTeOPOJIOTHYECKHX SABJEHHI B SMOXH LHPKY-
JIAUHE TMPHXQAHTCSI YYHTHIBATH TO OOCTOSTENbCTBO, YTO YETKOCTh BbI-
pajKeHusi SMOX YBENHYHBAETCS K CepejlHHe, a B Hayajle U K KOHLY
"YMEHbIIAeTCs, IPHYEM YETKOCTh B KOHILie 3noxH GoJibllie, yeM B Hauaje
(Baiinan, 1964). dtuM 06CTOATENLCTBOM, MO-BHAHMOMY, OGBACHSETCS/
"TOT ()aKT, YTO XapaKTepHble NEPHOAbI BOJHOCTH BCErJia 3aHHMaAIOT Ce-
PEAHHY 3MOXH W Yallle HECKOJbKO CABHHYTHL KO BTOPOH IOJIOBHHE.

[IpocnexuBaercss onpepeseHHasi CBf3b MeXAY THNOM M BOA-
'HOCTbIO 3MOXH, HauGoJsiee "4EeTKO BbIPAXKEHHAs IS OCHOBHBLIX (opm
UMPKYAALUHH: 1as snoxy Thna W xapaxTepHbIM Obl1 MaJOBOXLHLIN ne-
‘PHOA, Aasi 3noxu E — mHoroBoAubiil, Aaa 3nox C B o6oux cayuasx
XapaxkTepHbiM OblJ1 MaJOBOAHBIA MEPHOA. '

B snoxy komOunupoBanHo#i uupkyasuun W+ C xapakrepubimM Gbla
nepHojx cpefHeir BOLHOCTH, KOTOPOMY NpPeAIIeCTBOBAJ MHOTOBOXHBIMH
TIepHOX 4-7eTHel AauteapHocTd. B anoxy £+ C xapakrepHbiM Gbla me-
PHOJ MAaJIOBOJAHBIH, KOTOPbIH CMEHHJICS MHOTOBOAHBIM HEpPHOAOM, 3a-
XBaTHBLIMM 3 NMOCJEAHHX roja pacCMaTpUBaeMOi SMOXH H O JeT nocJe-
Jyiomen anoxu, Hayaswedica B 1959 r. -

Cpennsis Boanocts IIuaku no snoxam npuBoAMTCS B TabJuue.

Boxunoers Bbipaxkena B cpeinnx pacxonax Q, sa nepuosibl, COOTBeT-

CTBYIOLIHE 370XaM, H B MOAYJbHBIX Ko3pPuLHEeHTaX k,=g?—,'

Tae Qo — cpenuuii pacxon 3a nepHox HaGmoaenuin 1896—1963 rr.
‘Kak BuaHo u3 rabauubl, camMas HH3Kas BOAHOCTb Habuojajach

B 3noxy sanafHoi uupkyasuuu (W), camas BbICOKAasi — B 310Xy BOC-

ToyHON uMpKyasuun (E). B rabauie nokasaHo Takxe COOTHOLIEHHE
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Ha GoJsiee paHHHH MePHOA. YCTOHUHBOCTh 3MOXAJbHBIX CPeIHHX MOKa He
MOKeT ObITb OKa3aHa IOJHOCTBIO H3-3a KOPOTKOro psfa HabJoaeHui
3a CTOKOM.

HccaepoBatue MHOroJieTHEro XojAa psjfla MeTeopoJOrHYeCKHX 3Je-
MEHTOB M0 310XaM MOKa3aJH, 4To Al OTHOCHTEJIbHO GOabLIOH YCTO#H-
YHBOCTH HOPM HX HYXKHO OmNpenensTb 3a NMepHOABI, BKJIOHAKOLIHE paB-
HOe KOJIHYeCTBO 3MO0X OCHOBHbIX THNOB uupkyasuuu W, C, E. IToatomy
Ias BelyMcaeHHsi HopM pekomenayioT (Baiinana, 1964) nepuox 1919—-
1948 rr., BKJAOYaKOUHiI B ceGs TPH 3MOXH C YETKO BbIparKeHHOH aHO-
Maauelt UMpKyaaund (cpemuuit pacxox Iuakw 3a 3TOT nmepHOX
498 m3/cek). ‘

Tako# moxxon K onpexeneHuto Hopmbl croka [lIuaku He mpeacras-
JseTCs NMOJHOCTLIO BEPHBIM, TaK KaK He TOJbKO 3MOXH OCHOBHBIX THNOB
LUHPKYJASIUHH, HO TakK»Ke H 3MOXH KOMOHHHPOBAHHOH IHPKYJSIUH
W+C u E+C cymecTBeHHO OTJIHYAIOTCS APYr OT ApPYyra BOAHOCTLIO, H
M B L[eJIOM U no oTAeabHbIM rogaM. Ecau snoxa E+ C nososibHO 6/1H3-
Ka K 310Xe IHPKYJsiUHH poacTBeHHoro uuHaekca C, to snmoxa W+C
JaeT TMOJOXKHTEJNbHYI0 AHOMAJHIO BOJHOCTH — NPOTHBOMOJOKHYIO H
snoxe W u snoxe C (cM. TabGauny), npuyeM MNOBTOPSEMOCTb 3MOX
W+ C, HackonbKO MOXKHO CyauTh mno AaHHbiM ¢ 1803 r., cToab Xe Be-
JIHKa, KaK H 3M0X OCHOBHBIX THMNOB LHpKyaauuu. CrenoBaTesnbHO, B
pacueTHblit psiA JieT HeoOXoAuMO BKJ4aTh 3n0oxy W+ C. Bpeaenue B
pacyer Apyroii 3nMoXu KOMOHHHpPOBaHHO# uupkyasuwu E+C Bpsig jiu
uenecoo6pa3Ho M3-3a ee MaJoil MOBTOPSIEMOCTH, a TakKxke GJH30CTH
CPelHero CTOKa B 3TY 3MOXY K HOPMe, T. €. OTCYTCTBHS XOpPOLIO Bbipa-
)KEHHOH aHOMAJHH BOJHOCTH.

Takum oOpasom, B pacyeTHblii NMepHOL JUIsi ONpefesieHHss HOPMBI
croka Ilunku caenyer Bkawuuth 3noxu E, W, C uw W4C, 1. e. aBe
3MOXH C MOJIOXHTEJNbHON AaHOMAaJIHeH BOLHOCTH H JB€ C OTPHLATEJ]b-
Hoi. Cpenuuii pacxox 3a 3tor nepuox — 1906—1948 rr.— pasén
521 m3/cex w coBmajpaer ¢ BOAHOCTHIO mepuoga Habmiomenuit 1896—
1963 rr. — 522 x3/cex. ;

Xapakrep koneb6aHui BOAHOCTH TO 3MOXaM ILHPKYJSIHH APYrHX
KpynHeiwmux pek 3abaikaabsi —Cenedrn M ButHMa — B  rJ1aBHBIX
yepTax cXojeH ¢ Xxapakrepom KosneOanui [Inaku, nmo kpaitHell Mepe 3a
uMewouuics nepuox Habaonenunit (Ha Butume ¢ 1925 r., na Cenenre
¢ 1932 r.). Ilpu Hasuuyuu AOCTATOYHBIX OGOCHOBAaHHMH, KAaCAIOUHXCS
BONPOCOB CHHXPOHHOCTH KOJIeOAHHi CTOKA, MO-BUAHMOMY, BO3MOXKHO
MCII0J1b30BATh BHIsIBJIEHHblIe 3aKOHOMEPHOCTH MHOTOJETHHX KoJsieGaHMi
croka peku IIuaku no snoxam LHPKYJSUHH AJIS NPHBENEHHS HOPMBI
CTOKa K NPOAOKHTEJNbHOMY MEPHOAY H «PEKOHCTPYKLHH» BOJHOCTH
pek 3abaiikalibs 3a NMpoOLLIbIe HECSATHJIETHS NPH OTCYTCTBHH Habumio-
JEeHHH. ;
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C. . KOCTHHA, A. UWl. PESHHKOBCKHRA

O BJIMSIHHHU CTENEHH CBS3HOCTH THAPOJIOTHYECKHX
PAJLOB HA MOMEHTHBIE OUEHKH WX NMAPAMETPOB
PACNIPENEJIEHUSA

B npakTHueckoii THAPOJOTHH H BOXOXO3SAAICTBEHHBIX pacyeTax MpH
onpelesleHHH CTATHCTHYECKHX MapaMeTpoB pacnpejesieHAss BeJHYHH
CTOKa peK OObIYHO HCIOJR3YIOT BHIGOPOUHbIE MOMEHTHble OUeHKH. Pop-
MyJBl AJS YKAa3aHHBIX OUEeHOK Oblid BbIBEXEHBI JUI pacnpeleseHHii ¢
yMepeHHOH acHMMeTpHeH, GJHSKHX K HOPMaJbHbIM H, CTPOro roBops,
NPHMEHHMBIX JIHWb AJS HECBSI3HBIX THAPOJIOTHYEEKHX PSIAOB, T. €. ps-
J0B, Y KOTOPHIX KO3(D(HUHEHT KOPPEeJSLUHH MEXKAy CMeXHBbIMH 4Je-
HaMu GJIH30K HYJIIO.

BoabuaeTBo ke psigoB HabaloNeHHit 3a CTOKOM peK sBasieTCH
panamMu cBaASHbIMH. PH3HYECKHMH NPHYHHAMH CBSI3HQCTH CTOKA PEKH
B CMEXXHble HHTePBaJIbl BpEMeHH ! ABJAAIOTCS:

a) peryJaupylouiee Bausinue Bogoc6opa, u

6) cBsisb Ipoiecca CTOKa ¢ UMK/IHYECKH H3MEHSIOIHMHCS TeJIHO-
reoH3HYeCKHMH IPOIeCcCcaMH.

He 3atparuBasi 3T BONpPOCH NOXPoGHO, PAaCCMOTPHM 3J€Ch JTHILb
BJIHSIHHE CTeNeHH CBASHOCTH HAa MOMEHTHble OLIEHKH MmapaMeTpoB pac-
npefeseH|st PANOB, NMOAYUHSIOMWMXCH OHHOMHANBHOMY 3aKOHY pacrnpe-
neaenusi BepositHoertelr (kpusas Ilupcona III tuna npu Ci=2C,), u
H3MeHeHHs OObi4HO HMCIOJIb3yeMbiX B THAPOJMOTHH BHIGOPOYHBIX OLEHOK

CTATHCTHYECKHX [1lapaMeTpPoOB TDHAPOJOrHYECKHX psfoB (Hopma — X,
cTanaapT — o, Kospdumuent Bapuanun — C,, Ko3pduuHeHT acUMMeT-
C

pun — C,, OTHOWIeHHEe MABYX mnocaeannx Koadduumenton — Cs ),
v

NMPH HAJHYHH HEKOTOPOH CTeNMeHH CBSI3HOCTH MEXJAY CMEXHbIMH 4YJe-

HaMH pAaa. g
HcenefioBaHHe 3TOro BOmpoca MpoBeAeM IO CMOAEJHPOBAHHBIM

meronom Monte-Kapsno BoiGopKaM, KOTOpble HOMOJAbL30BAJKCh H OMHCI-

! B nHacrosuieii paGoTe MBI OrpaHHYMMCHA PacCMOTPEHHEM TOAOBOrQ CTOKA peK.
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Baguch yxe Hamu (Pesnukoscknii, Koctnna, 1967). B nawem skcne-
puMeHTe MoaeaHpoBaaHch 500 BHIGOPOK ¢ 3alaHHBIMH NMapaMeTpPaMu:
7 - nopma croka (1,0), C, — koadpdpuumnenr Bapuaunu (0,25; 0,50;
1,00), r — k03 PHUHEHT KOPpeasiuuy MeXAY CMEXHbIMH YJIeHaAMH, n —
aauHa BeiGopku (25, 50).

[To ykasanHbiM BbIOOPKaM C MOMOIILIO OGBIUHBIX B THAPOJIOTHH
dopmya Geliu npousBefeHbl BbiGOpoUHble OUEHKH napameTpos, 500 3Ha-
YyeHHH KOTOPHIX paccMaTpPHBaJMCh KaK HEKOTOpas He3aBHCHMAs HX
COBOKYNHOCTb, IPHIOAHAA JJII TNOCTPOEHHS pacnpeieneHus AaHHOro
napamerpa. Beero Oblio pacemorpeno 18 coBoKynHOCTe# ¢ pasHbiM C€o-
yeTaHHeM 3aJaHHBIX NTapaMeTpOB. .

Pacnpenenenns KaKAoro napamMerpa HCCIeA0BaHbl C TOYKH 3pe-
HHS:

HX CMEUICHHOCTH;

4CHMMETPHYHOCTH;

OHEHKH HX pacCCesiHHA, :
BJIMSIHUSL HA BCe NpeabiayLiHe X3apAaKTEePHCTHKH CTENEeHH CBSA3HOCTH

pana, 1. e. KoshdHUMEeHTA KOPPESLHH . MEXKAY CMEXHbIMH UJIeHaMH

THAPOJIOTHYECKOro psajaa.
Onucanue pe3yJabTaTOB pacueTa NpPOBEACHO OTACJBHO MO KaXXKIAOMY

napaMerpy.
'Hopma croka. Hopma, Haum cpeiHss BenuunHa BHIGOPKH, CTOKa

THAPOJIOTHYECKOT0 Psiia ONpefelisieTcs YpaBHeHHeM:

n
R
i=n

n

* =

()

STa OlEeHKa TeOPEeTHUYECKH He 3aBHCHT OT 3aKOHA pacmpefeseHus
BePOSITHOCTEH W CBA3HOCTH psiga. B mammx pacwerax ans Bcex 18 co-
BOKYNHOCTe MaTeMaTHYeCKOe OXHIaHHe CPelHeH 0Ka3aJjoch MPaKTH-
YeCKH paBHBIM eAHHHUE. TOJBKO s PsiiOB C OY€Hb OONBIIHMH HCXOA-
HBIMH KOo3(hduuHeHTaMH BapHallih H KOppeJaslHH ObIH OTMEeYeHb
HeboJbiKe ~pacXoXaeHus (aKTHYeCKO# HOpMbl ¢ HcxoaHod. Oanaxo
MaKCHMa/bHOe pacxoxjeHHe He mnpeBnlmano 2,5% OT HCXOAHOM BesH-
YHHBI HOPMBI. : '

Jns HAMOCTpauHH 3aBHCHMOCTH KPHBOI pacnpeneneHnsi BblGo-
POYHBIX CPEAHHX OT BEJHYHHbBI KO3D(DHUHEHTA KOPPEJSUHH MeKIy
CMEXHbIMH 4WJeHaMH psila Ha pHC. | npejacraB/ieHbl TaKue- pacnpeje-
JIeHHs, MOJyYeHHRle B HAWMX pacyeTax MJs cayyas Co=05 u n=25.
Beanyuna Kosp@duUHeHTa KOpPpeJasilMH B 3THX pacyerax M3MeHsJIach
or 0 no 0,5. M3 npuBeAeHHbIX AAaHHBIX BHAHO, YTO pacnpeneseHHs
BbIOOPOUYHBIX CPeJHHX MPAKTHUECKH HECMeIleHHbIe.

ACHMMETPHYHOCTb PaCCMOTPEHHBIX pacnpelesNeHHii XapakrepHayer-
csl CIeyIOIKMY AanHbiMu (Tabu. 1).

Dty nanuble (cM. Taba. 1 W puc. 1) CBHAETEJNBCTBYIOT O TOM, YTO
INsi HeCBSI3HBIX PAMOB pacrnpeiejeHHsi HOpMbl CTOKa OJH3KH K OHHO-
MmuanbhbiM-¢ Cea22C,. [las CBA3HLIX PHAOB C yBeJHYeHHEM K03ddHu-
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Ta6auua 1

Cy () c/c, ()
Co r n n
25 | 50 25 | 50
0,0 0,086 0,080 - 1,703 2,235
0,25 0.3 0,066 0.053 0974 1090
0.5 0052 0.036 0.612 0593
0,0 0,198 0,154 1,941 2,141
0,50 03 0182 0121 1'396 1,945
0.5 0158 0093 0.919 0.751
0,0 0,456 0,331 9,220 |. 2,20
1,00 0.3 0,462 0,308 1.675 1583
0.5 0,470 0,994 1360 1,198

LHeHTa KOppeJsilid ACHMMETPHYHOCTb pacnpejeeHuii yMeHblIaeTcs
¥ OHM NpHOAHIKAIOTCS K HOPMAJbHBIM.

Bennunna paccesHHsi pPacCMOTpPEHHbIX pacnpejefeHuit TeM 60Jb-
e, yeM Bbllle HCXOAHBIH KO3(D(MHIHEHT KOPpejasiiHH MeXAy CMex-
HBIMH YJIEHAMH psjia.

Cranpapr cpeaHero, onpefensieMblii TEOPETHYECKH TOYHO, JJIsi
CBASHBIX PAfioB, 06pa3ylomux npocTyio uenb MapkoBa, BbIYHCASIETCS
no ypasHenuio, BoiBeaeHnomy C. H. Kpuukum u M. ®. Menkenem
(1946):

14 2r (n_l——r")

- o n(l—r) | —r
o(x) = . 2
(*) s y 2r (n 1 —r"? @)
: nin—1)(1—r) 'l—~r) .
Bbipaxenue (2) MOXHO yIPOCTHTB:
7= @)
o(x) =—,
V' n
rae K;— nonpaBKa Ha CBSI3HOCTb.
Tabauua 2
r 0,0 0,3 0,5
G Co 0.25 0,50 I 1,00 0,25 0,50 1,00 0,25 0,59 1,00
o8 .. 0,051| 0,102] 0,209| 0,068| 0,138| 0,282| 0,086/ 0,173| 0,355
Oreop | 0,050 0,100{ 0,200 0,067 o,lssi 0,270( 0,088| 0,175| 0,350
50 Ogpax 0,036/ 0,072 0,146| 0,048] 0,098| 0,199] 0,061} 0,123] 0,252
Ozeop 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 NPAKTHYECKH TOJbLKO OT BEJHYHHBI 75 YKa-
3aHHAsi 3aBHCHMOCTh mpuBedeHa Ha puc. 2. Jlnsi HecBsA3HBIX PAAOB
nonpaska Kx paBHa eaunuue W ypaBHenue (3) npeBpautaercs B ypas-
jenne, 0ObLIYHO HCNOAbL3yeMOoe B I APOJIOTHHA. |

ConocraBieHne TEOPETHUECKHX K - : }—

CTaHAApPTOB, BBLIYHCJIEHHBLIX NO Ypas-

nenuio (3), ¢ (GakTHYECKHMM, TOAY- gp
7

yeHHBIMH N0 18 paccMOTpeHHbIM HaMH K.=F (1) //

COBOKYMHOCTAM BBIGOPOUHBIX CPEAHHX 4, A Y/,

npeAcTaBjeHo B Taba. 2.

Tabauua 2 nokasbpiBaer TpakTHue- WA
CKM NOJHOE coBrnajeHHe (PakKTHYECKHX 40 n )
JaHHBIX C TEOPETHYECKHMH, 4YTO, 1O =

muenuio E. . Baoxunosa (1966), ss- 77

nsieTcd KOCBEHHBIM MOATBEPXKAEHHEM

OTCYTCTBHSI KaKHX-1100 norpemHocTei

B Marepuajax 10 MOAEJHPOBAHHIO b4 o o 0

cayuaiinbix BhiGOpok M ux obpaboTke.
CraHAapTHOE OTKJOHeHHEe H K03(- Puc. 2. 3aBHCHMOCTb NONPABKH Ny

(GHUHEHT H3MEHYHBOCTH. Ilns BbIGO- CBA3HOCTb K CTaHAapTHOM omnore

POUHO OLEHKH CTAHJAPTHOrO OTKJo- CPeAwere (%) ot Kos(ppuunenta

HeHHsi W KO3(h(HUMEHTa BapHALUH g

(l)gzlg)no Henoabayiotea caeayiomue ypaBienns (Kpuukuii v Menkens,

n
Y -3
* i=1
o ; (4)

n—1

/ Z (% — %)

c;=‘/ = NG
x2(n—1)

‘

I

Crtporo roBopsi, 3TH OLEHKH CMELIEHBl KaK JJs CBASHMX, TaK H AIA
HeCBSISHBIX PAAOB: CMeLleHHe OTPHLATeJbHOE, BO3pacTaloulee ¢ yBeJH-
YeHHEM HCXOfHOro Ko3(duuueHTa H3MeHUHBOCTH. OAHAKO Be/HYHHA
CMelleHHs] CPaBHUTENbHO HeBeaHKa. B Hamux pacuerax oHa He MpeBbl-
mana 3—49%, tak xe, kKak u B pacuerax E. I'. Bioxunosa, no cuae-
TenbCTBY Kotoporo (1966) npakTHueckoro sHauyeHHsi MonpaBKa Ha CMe-
LIIeHHOCTb 3/1eCh HE HMeeT.

UamocTpanteii KPUBbIX pacnpefesieHdss BbiIOOPOUYHBIX SHAYEHHH
K03(QPHIHEHTA H3MEHYHBOCTH CJYKHT PHC. 3, TAle AaHbl pacnpeae/eHHs
ang C,=1; r=0; 0,3; 0,5 n n=25.

ACHMMETPHYHOCTb NPHBEJEHHBIX H APYrHX PacCMOTPEHHBIX HAMH
pacnpeeneHuii Xapakrepusyercss Ko3h@HUHEHTAMH ACHMMETPHH H MX

39

-



0'0=4—¢ '£0=4—7 ‘Q0=4— :BrY sHHraVaduoed osondonHdHUWE HNRO] °GZ=U HOHHLY s&ooZn
XMHHBhALD HIDOHUAMNOHO0D OU JMHHILOIHRMEL

%d
666 °

. %@-

$6 06

6d O, 09 05 Oh Of 2

‘4 YHHIKBHE

xaHhHreed BUY 2) WMHINO AuHIrdTaduoeg g M

OF

3

/

24

/
S%ﬂ%

rA

90

L0

174

=

<
——

.
N

N
N

)
N

o
LIS




Ta6auua 3

i c.(0) C4 IC, (@)

cv . e n
25 50 25 50
0,0 0,41 0,41 2,59 ,62
0,25 0,3 0,50 0,47 2,96 3,94
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

OTHOUIEHHeM K Ko3(ddHUHeHTAM BapHAUHH. DMNHPHYECKHE AAHHBIE OIS
pacnpenesieHHit BoIGOPOYHBIX CTAHAAPTOB NpuBeneHb B Taba. 3.

ITH AaHHbIe CBUAETENHLCTBYIOT O TOM, YTO PACNpesefeHHsiM BbOO-
POYHLIX CTAHAAPTOB TPHCYIla aCHMMETPHYHOCTb, OT/IHYAMOIAficA OT
aCHMMETPHYHOCTH HCXONHBIX KPHBBIX pacnpenenenan (kpusbie ITupco-
na Il tuna npu C;=2 C,). OtHomenue BuiGopounsix Cy/C, pacnpene-
JIeHUit CTAHAaPTOB 3HAYHTEABLHO NPEBOCXOMAT 2.

Beauunnbl K03)QHIHEHTa aCHMMETPHH STMX PacnpejeneHuii Bo3-
pacTaioT ¢ yBeJHYEeHHEM HCXOAHOro Koaq)cj)uuneura KOppensiliuy Mexny
CMEXHBIMH YWJeHaMH pana.

AHajOrHYHBIE 3aKOHOMEPHOCTH ‘HMEIOT Mecro H B pacnpefeseHnsax
MOMEHTHBIX OILIEHOK xoa(pqmuue.rra uamenuyusoct. Koaddumnenrtsr
acHMMETPHH .pacnpenesnenuii C, BO3pacTaioT ¢ yBelHYeHHEM HCXOXHO--
ro KoapPpunuenTa Koppeasiiuu MEXKAY CMEKHBIMH YieHaMu PAfa.

BauanHe CBASHOCTH psifia HA YKa3aHHbIE OLECHKH S TPOCTBIX
uenefi Mapxosa 6bis10 Heenenosano C. H. Kpuukum u M. @. Merkeaem
(1946). VimMu Gblia BbiBEZeHA TeopeTHYeCKas BeNHYHHA NONPABKH Ha
CBA3HOCTb AJs cranaapra. OHa paBHa

Ks;= =
& 1/1_ 2r . n__l—r" ; (6)
*a(n—1)(1—r) l—r

Ha puc. 4 nanecennt 3aBucuMocth Kg =f(n, r), H3 Koropbix
BHHO, YTO 3Ta TEOPeTHYeCKas MONPaBKa CTAHOBHTCH CYLIeCTBEHHON
TONbKO A/ O4YeHb BBICOKHX HCXOJAHBIX 3HaYeHUH Ko3¢pdHUHEHTa xop~
DEJSIHH M OYeHb MaJbIX JJIHH Bb160p0K
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ConocraB/ieHHe HCXOAHBIX CTAHAAPTOB C (AKTHYECKUMH CPEXHHMH,
NoJyYeHHBIMH 110 18 paccMOTpeHHbBIM HaMH COBOKYITHOCTSIM, MOKa3aJo,

He

20
19

18
17
16
15
14
13
12
17
10

Puc. 4. T'paduk 3aBHCHMOCTH Teope-
THYECKON TNONPaBKH Ha CBA3HOCThb
psAna AJS CTAHAAPTHOH OIINGKH

/(6=f(2;/7)

b

e

0 0f 42 43 49 45 06 47 06 09 =

YTO JAEHCTBHTENbHO (aKTHYeCKHe
cpeanHe crTaHaaptel TeMm Oosblie
OTJIHYAIOTCSl OT UCXOAHBIX, YeM Bbl-
e KO3(HHLUHEHT KOPPeaslHH MeX-
AY CMEXKHBIMH YJIeHaMH pAda H YeM
KOpoue JyIHHa BbIGOPOK.

Onnako HOMoOJb30BaHHE Teope-
THYECKOl TMONPaBKH Ha CBA3HOCTb
Ko (6) npaxkTHYecKH TNOJHOCTBHIO
JUKBHAUPYET YKa3aHHble Pacxox-
neHHsi PAKTHYECKHX CPeAHHX C HC-
XOAHBIMH CTAHAAPTaMH.

« JTa Ke mnomnpaBKa TPHroaHa
AA5 NUKBUAALUKH CMeELIeHHS B Mo-
MEHTHOII OlleHKe Ko3duuueHTa Ba-
pHALLHH.

Jln1s HecBA3HBIX PSANOB XapaK-
TEPHCTHKA paccesHHs B pacnpeje-
JeHHH CTaHAapTa ¢ onpeuesasiercd

Ks=Hr.m) (Kpuukuit 1 Menkeas, 1950) Bripa-
KeHHeM:
o o ;
g, N liave l+3C2. 7
oL VT g

Cosnanenne TeopetTnyeckoii H paxTHUecKoH omHBOK B HALIHX pac-
Yyerax AOCTAaTO4YHO xopouree. B Ta6s. 4 naHBl 3HaUYCHHA TEOPETHUECKHX
H (akTHYIECKHX CTAHAAPTOB, KOTOphIE AOBOJILHO GJH3KH MeXAy co6Oil.

n Ta6bauua 4

-

- &5 i —
n C,=0,25 ==(),50 Cv-——l.o
dakr. I dakT. TEOp. I dakr.
25 0,040 0,095 0,282 0,276
50 0,029 0,069 0,200 0,202

B CBsi3HBIX pAAax, pacCMOTPEHHBIX HamH, (akTHueckas omubka
3HayeHHs CTaHAapTa ¢ TeM GoJbllie OTAUYAETCS OT OWHOKH, BHIYHCIEH-
HOHi no ¢opmyae (7), yem Bbille KOI(PODHIHEHT KOPpPEJslHH MEXAY
CMEXHBIMH YJleHaMH pafa. MakcumagbHbie peBbilleHHs] (PaKTHYECKOH
OWHOKH Hal TeopeTHyecKoi nocturanau 20—22% oT BeJHYHHBI OMHOKH,

BblUHCJIeHHOH 1o popmyae (7).
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Ias aukBHAALMH yxasau’ublx pacxoxaesuit K popmyae (7) moxer
ObITh NMpeAJoXKeHa Mpocreiluias 3MNHPHYECKas Monpaska, YUHTBIBAIO-
l1as TECHOTY CBSI3H MEXAYy CMeXKHBbIMH YJIeHaMH psaa:

0

;/n

]/(l+30) (1+

(8)

[Ipu r = 0 ypaBHenue (8) npeBpamaercs B (7). B taba. 5 npu-
BOJHUTCSI conocraBjeHue (paKTHUECKHX OMWHOOK ¢ omnOKaMHu, BBIYHCIICH-
HBIMH o ¢opmyae (8).

TaGauua 5
o
(]
. % Cu=0.25 Cv=3'5°_ Cp=l.oo
no opm. dakr. no dopu. daxr. no dopm. dexr,
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

CoBnanenue omu6oK, BhiuncaeH#bXx mo popmyae (8), ¢ pakTHue-
CKHMH owHGKaMH JOCTAaTOYHO XOpoluee.

XapakTepHCTHKAa pacCesiHHs MOMEHTHOH OLEHKH Ko3dduuuenra
H3MEHYHBOCTH [/ HECBSI3HBIX DPANOB ONpeNeasieTcsi aCHMITOTHYECKO

tdopmyaoii (Baoxunos, 1964):
V 1+c.

ConocraBaenue o(C,), Boiuncaentoin no gopmyae (9), u dakru-
YeCKMX CTaHAapTOB, NMOJYYEHHBIX SMNHPHUUGCKH N0 HAIUMM pPsAaM, npo-
H3BeJleHo B Tab.1. 6.

Co

o(C,)=~ e 9)

y Ta6auna 6
o(Cy) X X
C,=0,25 Cy=0,50 Cp=1,0
4 i .
TEop. dakr. c’f.‘;?,',,_ TEop. dakr. c',‘:.?,’:;,, Teop. | dakr. J,?g,?,',‘
25 0,037 (0,038 0,037 0,079 |0.078 0,076 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

[lpuBenennbie AaHHble MOKA3bIBAIOT, YTO B psiflax ¢ HEGOABLIHMH
HexoaHblMH Cy pacxokKAeHHsT MEXAY TEOPEeTHUYCCKHMH H (aKTHYECKHMH
CTaHJapTaMH NPaKTHYECKH He Habmiopawrcs, oanako mpu C,=1 31H
PACXOXKMEHHs CTAHOBATCA CyllecTBeHHBIMH (10 18% ot omp) 3t0
obcrosiTenbeTBO Gbl10 oTMeueHo E. I'. Baoxunoseim (1966), KoTopbii
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NMpeANOXKHA AJs1 JIHKBHAAUHH YKA3aHHOTO PACXOXICHHSA IMIHPHYECCKYIO

nonpaaxy
0(C)=—2—- Co -V o 1+C2. 10y
( ) n—|—4C2 )/-271 of ( )

Ipu yyeTe 3TOii MONMPABKH TEOPETHYECKHE CTAHZAPTHI MOYTH COB-
najgawr ¢ GakTHYECKHMH B PACCMOTPEHHBIX Hamu psaax. CTangapThi,
BbluHCaenHble 10 popmyae (10), Takxke npuseneHs B Tabi. 6.

Jlansi CBsI3HBIX PSAMOB, PACCMOTPEHHBIX HAMH, MPHU MPOYHX PaBHLIX
ycaoBusX, GakTHYecKkas ownOGKa 3HaveHus crangapra C, tem Goablie
OTJIHYaeTcss or OWHMOKH, BeluucaeHHOH no ¢opmynaam (9) u (10), uem
GoJbile KO3QPHLUHEHT KOPPENSALUH MeXAYy CMEXHBIMH YWIeHaMH psala.
MaxcuMmanbHbie npeBbilieHusi GakTHYECKOH OmMOKM B HAIIMX pacye-
Tax Haj owWHOKOH, BeluHc/aeHHOH no ¢opmyae (10), mocthraau 25—
35% OT ee BeNIHYHHBIL.

Jns AMKBHAAUMH YKa3aHHbIX pacxoxiaeHuii Kk dopmyae (10) mo-
XKeT.ObITh NMpejfioKeHa AOCTaTOYHO MPOCTas IMMHPHYECKas NONpaBKa,
YUHTBIBAIOLasi TECHOTY CBSI3H MEXAY CMEXKHbIMH UJeHaMH- psja:

o(C,)= +"402 }/n ]/<+c —;—+1). (11y

ITpu r=0 ¢dopmyna (11) npespawmaercs B (10). B Taba. 7 npuso-
JATCS COmocTaB/eHHe (paKTHYeCKHX OWMOOK ¢ OmHOKaMH, BBIYHC/IEH-
HbIMH 10 popmysie (11).

Ta6auna 7

o(Cv)
26 =0, ‘C,= .
” = Cb-O Cv 0,50 o 1,0
no dopu. aKT. no ¢popm. daxT. no ¢opm. dakr.
25 0,3 0,038 | 0,038 | 0,078 | 0,080 | 0,19 0.1801
0,5 0,040 | 0,043 | 0,085 | 0,091 | 0,212 | 0,218
50 0,3 0,027 | 0,028 | 0,056 | 0,060 | 0,143 | 0,143
0,5 0,028 | 0,032 | 0,062 | 0,070 | 0,159 | 0,174

Kax BUIHO W3 NPHBENEHHLIX AaHHBIX, monpaBka (11) npaer cram-
HapTh’ AOCTATOYHO OJHM3KO cOBNajaiouHe ¢ (aKTHYCCKHMH B HalIHX
pacuerax.

Kosdduunent achmmerpun. [ BEIGOPOYHOK OLEHKH Koatpqmuu-
€HTa AaCHMMeTpHH OOBIYHO MCNOAbL3YyeTCs crefyloulee  ypaBHeHHe
(Kpnuxuﬁ Mesxkenn, 1950):

i=n

D (g —xp-n

. f=1 _
i d(n—1)(n—2) ° (12)
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Kak noxkasanu npopaGorku (Biaoxunos, 1964; Buoxunos, 1966;
Kpuuxuft, Menkenp, 1964) nasi HeCBA3HBIX PSINOB M HalM pacyeThl AJs
CBSI3HBIX, 3Ta OlEHKa AaeT pacnpejesieHHsi CYIIECTBEHHO CMeIleHHbe.

Jnst MAMOCTPAlWK [CMeLIeHHs Ha PHC. O npuaeneuu pacnpejeseHns
BLIGOpOUHOfi oueHkH -C5 AJjs ruapoJornyeckux pspos ¢ C, = 1,0; n =25
ur=20,0; 0,3; 0,5,

B 1a6a. 8 AJIS HECBA3HBLIX M CBSI3HBLIX DANOB, PACCMOTPEHHLIX HAMH,
NPHBEJEHb! HCTHHHBIE 3HAYEHHS C, ¥ (akTHYECKHE MaTeMaTHYeCKHe OXKH-

JlaHuA C, B HallMX pacnpejeseHusx.
Taﬁauua 8

E.
s
s n=25 n =50
0.0 08 | 03 00 | o3 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 1,83 |~ 1,40 1,19 1,73 1,58 1,35

[TpuBenenHpie JaHHbIE CBHAETEJNLCTBYIOT O TOM, YTO CMellleHHe OT-
pHLaTeJbHO, a BeJHYHHA CMelleHHsr CYIlecTBeHHO BO3pacraer: BO-mep-
BbIX, C YMEHbLICHHEM YHCJ/IA UJICHOB B PANE; BO-BTOPBIX, C yBeJIHYEHHEM
abcosoTHoro sHavyenusi Cs, T. e. ¢ yBeJauyeHwem ucxopsoro C, psiaa
npu 3ajgaHHoM cootHowennu C;=2C,, H, B-TPETbHX, C YBeIHYEHHEM
KO3(pHIHEHTa KOPPeNsALHH MEeXAY CMeXHBIMH 4JeHaMu psaa. Makchu-
MajipHOe CMellleHHe B HawHX pacyerax Aocturaio 50% or HCTHHHON
BEeJIHYHHBI.

JOas auxBupanuu cMeuleHns C* B HeCBA3HBIX psiflax Xasenom u
BroxuHOBBIM ObIJIM NpPeAsoXKeHbl CleAyIOIHe MONpPaBKH.

[lonpaBxka Xasena:

C=(1+ 3;—?—)0;. - (13)
nonpaska bjoxuHOBa: '

B 8120, {14-C% -
e n~_l— +2C, (1 4 ")-Cs.

n

(14)

ConocraBienne pakTHyeckKux BLIGOPOYHBIX CPEAHHX, C YU€TOM Bbl-
LIENPHBEAEHHBX NONPABOK, ¢ HCTHHHBIMH KO3 (duLHEHTAMH acHMMeT- -
pHH Npou3BeneHo B Tabu. 9.

[IpuBeneHnble JaHHble CBHAETENLCTBYIOT o nexo*ropom npeBbuue-
HHH BbIGOPOYHOro cpeaHero KoagduiHEHTa ACHMMETPHH KaK C TOi,
TaK M ¢ APyrofi NONpaBKOH €ro MCTHHHOro 3HayeHHs. - OnHako 3TH
NpeBLIIIEHHsT CPABHHTENIbHO HeBeJIHKH, 0coGeHHO Anas nonpasku (14),
N03TOMY MOCIEAHIOW, BHAKMO, CJAEAYET HCNOJAb30BaTh AAS JHKBHAALHK
CMelleHHss B MOME@HTHOW ouenxe xoatpq:uuuema aCHMMETPHH AJIsl He- .
CBA3HBIX PSiJI0B.
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Ta6auua 9

QaKTHYeCKHe BHOGOPOUHLIE )
cpeAune'E; Monpaska (13) Tonpaska (14)
Cs - -
n=25 n=>50 n=25 n=50 n=25 n==59
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

Jlnsi cBA3HBIX pAAOB nonpaBka (14) oxaseiBaeTcs HeJOCTATOYHOIL.
Jlasi yuera CBASHOCTH psiaa MoxeT ObiThb npefsoxkKeHa cJeayioulas M-
MUpHYECKass MOMPaBKa, NPAKTHYECKH JHKBHAMDYIOUIAS YKAa3aHHYIO
CMEIeHHOCTb OLEHKH KaK AJs CBA3HLIX, TAK H /5 HeCBASHLIX PS/JIOB B
HalIMX pacyeTax H B pacuerax, BbinoaHeHHBIX B pabore E. I'. Baoxutosa
(1966) :

A [n+ 4 4Co] (1 +2r%) 6. (15)

n

Caenyer, onHako, 3aaMeTHTb, yTo Kak ¢opmyasl (13) u (14), Tak
U popmyaa (15) moayyerb! HCXOAs. M3 MPeANOJONKEHHs, YTO HCTHHHOE
otHowenne C,/C, =2. Ha camom Jese MCTHHHAas BeJIHYHHA 3TOrO OT-
HOIIEHHs1 HaMm He u3BectHA. [Ipu Apyrux cootHomenusix C./C, BeaHuH-
Hbl nonpaBok K ouenke C;, Kak mokasaHo B pabore E. I'. Baoxunosa
(1966), HomxkHbl ObITb HHBIMH, HO YCTAHOB/JEHHE MX BHAA 3aTPYAHH-
Teqbho. ITosTomy B AaJjbHelmeM AOMXKHBI ObITb, BHAHMO, HCIIOJb30-
BaHbl JIPyrue nMpHeMbl AJIs ONpeJeseHHsI NPHeMJIeMbIX OLeHOK Ko3addu-
IIMEHTa aCHMMETPHH KaK A/ HeCBA3HbIX, TAK H JJsI CBSI3HBIX PALOB.

@opmyant (14) u (15), a TakKe Bce MOCJAEAYIOUIHE MOCTPOEHHS
HCXOASIT M3 JAOCTATOYHO PacnpOCTPAHEHHOI'O B THAPOJIOTHH NPEAN0JO-
JKEHHSI, 4YTO 32 HCTHHHOE COOTHOLIEHHe MeXAY Ko3d(HLUHEHTaMH acHM-
METPHH H H3MEHYHBOCTH THAPOJIOTHYECKHX PSJAOB MOXKeT ObiTb MpH-
usto C,/C, = 2.

Paccymorpum ‘Tenepb Bonpoc 06 acCHMMETPHYHOCTH, pacnpeieaeHHi
Kospduurenra C;* ¥ o BeNMUMHE CTAaHAAPTHOH OWKGKH €ro onpeje-
JIEHHS.

AcummerpuynocTb pacnpesesennit Cs* xapakrepusyeres Ta6a. 10.
OTH JaHHble NOKA3bIBAIOT, UTO C YBEJHUYEHHEM HCXOAHOro Ko3hduiuen-
Ta KOppe/asilHH aCHMMETPHYHOCTb pacrnpeleseHHH YMEHbLIAeTCs, HO. C
POCTOM HCXOZLHOrO - KO3((PHIUHEHTa H3MEHYHBOCTH — Bo3pacraer. Jlas
PALOB C YMEpPEHHOW H3MEHYHBOCTHIO 3TH pacnpeneeHuss OOH3KH K
HOPMaJIbHOMY.

CrannaprHas omwn6ka KoapduuueHTa aCHMMETPHH AJs HECBA3HBIX
psiloB onpelesisieTcss YpaBHeHHEM

o(cs)=1/§-'1/1+acg+5cg. (16)
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Ta6auna 10

c:(cy c,/c, €y
¢, ’ 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 ,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 45 1,98

B T1a6n. 11 npuseseHo comoctasjienne 3HadeHuit o (C,), BHIUMCIEHHBIX
no (16) co snavenusmu o (C,), HalJeHHBLIMH MO SMIHPHYECKMM pacnpejele-
auaM Cs B HalIMX pacuerax.

Ta6aunua 11
ﬂ-=25 n=50

. = =
o(Cy) r 5 23/

0.25 0,50 1,00 0,25 0,50 1,00

Ilo ypasuenwio (16) . . ... . . —_ 0,58 10,8211,69 /0,41 | 0,58 | 1,20
‘ i 0,0 10,47 | 0,52 0,64 | 0,37 | 0,44 | 0,61
PakTHUECKHE JAHHBIE . « 4 . . 0,3 10,45 0,48 (0,61 | 0,36 | 0,40 | 0,57
_ i 0,5 10,45 { 0,46 | 0,60 | 0,36 10,39 | 0,54
ITo ypasuenwio (17) . . . . . . —_ 0,50 |0,55|0,69]0,36 0,39 0,49

OTH NaHHble CBHIETENALCTBYIOT O TOM, 4TO (DAKTHUECKHIl CTAHAAPT
pacnpenenennit C;* 3HaynTeIbHO MEHbIE, YEM €ro TEOPeTHUYECKoe 3Ha-
YeHHe, BbIUHC/IeHHOe no ypaBHenuio (16). Pacxoxnaenua mexay (16) u
(haxTHYECKMMH JaHHBIMH YBEJHUYHBAIOTCA AJsA PSAOB ¢ GOJBIIMMH HC- -
xonHbiMu C, M 7, @ TakXKe TIPH YMeHblUeHHH AJHHbI BbiGopkH. [Ipu
C,=1 npeyBeauueHHe CTaHAapTa, BHIUMCIEHHOro 10 ypaBHeHuio (16), .
Han paxkTHyeckuM AocTtHrajo 250 u Gosee NPOLEHTOB OT MOCJ/EIHEro.

OOmbsicHsieTcss 3TO TeM, yTO NPH BbiBoAe ypaBHeHusi (16) mcnoab-
30BAJIHCh COOTHOLIEHHSI, OCHOBAHHBIE HA PasjOXeHHH QYHKIHH B P
Teitnopa, orpannuennoym AHwb nepBbiMu uieHamu (Baoxunos, 1966).
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[Tpu Goabmux C, oTkaoHeHdsi OYAYT OAHOTO MOPAAKA CO 3HAYCHHEM
OLIEHKH, UYTO SABHTCA rpy6biM NPHOJIHIKEHHEeM, TaK KaK uJjeHbl OoJiee
BbICOKHX CTelleHeH CTaHOBATCA COH3MEPHMBIMH C TNEPBbLIMH YJIeHaMH.
Yuer NONOJMHHTENbHBEIX YieHOB B PA3JOXKEHHH OCJOXKHEH TeXHHYECKHMH
TPYAHOCTSMH. - g

TaGa. 11 cBumerensCTBYeT TakiKe O TOM, YTO CBSI3HOCTb psifia B OYEHb
HE3HAYHTEeJIbHOH CTeneHH BJHseT Ha cpamnqecxnn craupapr C, (uMeercs
JHUIL TEHJEHUIHs] CHHXEHHA Oy C YBEJHYEHHEM ).

Takum 006pasoM cyulecTByiOllHe B THAPOJOTHH NpPEACTaBJIEHHs O
6oablIOH norpemHocTH BeiGopounoro onpenedenns C; ObliH HECKOJIb-

KO NpeyBesanyeHsbl, 370 orMeuanoch E. I'. Baoxunosuim (1966). B cBas-
HbIX pAAAX NPH NPOYHX PABHBIX YCJOBHSIX 3TO NMpeyBeJHUYEHHE 3HAYM-
TejibHEe, M03TOMY YYeT CBsI3HOCTH Jaer OoJjee OJlaronpusitTHble pe-
3yJbTaThl (MEHbLIHE CTAaHAAPThHI).

JocTaToyHoe npuGaHKenHe K QaKTHYECKHM AAHHBIM NOJydaeTcs
no cJaeaylouleii mpocToH :-)\mupuqem(ou dopmyse mas crangapra Ko-
s(pPHLHEHTAa aCHMMETPHH:

Ocs) = ]/*2—(1 + C3). (17)

BausinneM CBSI3HOCTH psiia B TNepBOM NpUGIHXKEHUH, BHAHMO,
MOKHO npeHeGpeun. ConocraBiende (aKTHYECKHX CTAHAApTOB CO
cTanjapraMu no ypashenuio (17) nano B Taba. I1.

OtHoweHnHe kKoaphuuHeHTOB acHMMETpuM u Bapuauun. B 3a-
KJAIOUeHHe PAaCCMOTPHM BONMPOC O BAHAHWM KOIDdHIHEHTa KOppeasiluH
‘MEXAY CMEXHbIMH Y4JeHaMH psila Ha OLEHKY OTHOIIeHHA Ko3(pdumu-'
eHTOB acCUMMeTpuH u Bapuauuu. Kak 1 B npeapiayumem, 3To HCCIea0Ba-
HHe NMPOBeAeM AJsi PAAOB ¢ HCXOAHBIM cooTHOweHHeM Co/C,=2. '

3aBucumMocTh cpeannx snavenuii Cy/C,*, HalileHHBIX TO paccmor-
PeHHBIM HAMH pacnpelejeHHsIM, OT BEJIHYHHBI 7 NpH pasHbix 7 ¥ C,,
TAaK)Ke MX CONOCTABJEHHE C HCTHHHBIM 3HAYEHHEM 3TOrO OTHOLICHHS!

Cs/C, = 2, xapakTepu3yeT CMeLICHHOCTb PACCMOTPEHHbIX pacnpejeJe-
HHH M MOKAa3biBaeT, YTO C yBeJHUYeHueM KO3(P(dHUHEHTa KOPPeJslUHH H
yMeHbLIeHHeM YHCJIa YieHOB B BbIOOpKe BeIHuMHa OTPHLATEIbHOTO CMe-
1IeHHs TIOBBILIAETCS.

[Tpuuem npu Maabix n U C, u GonbWIHX r BbIGOpOUHAs CPeAHss
ouenka C:/C,* noayuyaercs Gosee yeM B JBa pa3a MeHblie ee HCTHHHOH -
BeJIHYHHBL.

A AMKBUAAIWH OTMEYEHHOro CMelleHHsi MOXHO Obuio Obl
BBECTH COOTBETCTBYIOULYIO 3MIHPHYECKYI0 MONpaBKy, HO oHa Oblia Ol
BepHa TOJbKO AJISl PACCMOTPEHHOT0 HaMH HCXOLHOrO COOTHOLIECHHS
Gs/Co=2.

Tak kak uctunHoe cootHomenne Cy/C, HaM He M3BECTHO, TO TaKas
TIONpaBKa, BHAMMO, He cMorsa Obl ObITb MCNOJAL30BAHA B TEXHHUECKHX,
NPUJIOKEHHSX.

CPaccmmpuM ellle BONPOC O NMOrpPelIHOCTH BHIYMCJIEHHS OTHOUIEHHS
Cs/C,.
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B ruapoJiordyeckoi JuTepatype Adasi cranaapra orHowenus Ci/C,
peKOMeHAYeTcs cjeayloliiee BhIparKeHHe:

¢ (C,/C]) = -C—‘ﬁ .V 6+ 26C2 1 24C? . (18)

B 3one neGoabiux 7 U Goabwnx C, pacxoXAeHHS MeXAy Teope-
THYECKHMH U 3MNHPHUYECKHMH XAaHHBIMH O4YeHb OOJblUHE.

Teopernueckas (opmysaa (18) B mamux pacyerax fasana npeyse-
JAHYEHHe 3MIMPHYECKOro cranaapra Gosee yem B 3 pasa. AHajoruunbie
pesyJbTaThl AJisi HECBSI3HBIX psfloB Gblan moayuensl E, I'. Baoxunosbim
(1966). :

Insi cBA3HBIX PSAOB YKasaHHble Bbllle HECOBMNAJEHHS TeopeTHYe-
CKHX M 3MIHPHYECKHX CTAHAAPTOB MOJHOCTBIO moArBepxaaiorcs. Cie-
AyeT 3aMEeTHTb, YTO CYUIeCTBeHHOH 3aBucuMocTH craHpapra C /C, or
CTENeHU CBSI3HOCTH psijla He Habaoaercs, T. €. B MIPAaKTHYECKHX pacye-
tax ans ouedku o(Cy/C)) Bauanuem Kosdduuuenta KOppessiHH

MEXAY CMEXHBLIMH UJIeHaMH psfa MOXKHO TpeHeGpeub.

Ina ouenku crangapra Cy/C, MOXKHO HCNOJIb30BATHL CJAEAYIOULYIO
SMNHPHYECKyI0 (GopMyJy, KOTOpPas Aaer Xopouiee COBMAafeHHe ¢ JAaH-
HBIMH PaCCMOTPEeHHBIX pacnpeneseHHi:

6(C,/Cy) = C‘/j_; . (19)

ConocrapjieHHe CTaHAAPTOB, BHIYHCIAEHHBIX .0 GopMyaam '(18) H
(19), ¢ sMnupHYeCKHMH B HAlIHX pacuerax W pacuerax Bioxunosa
npuBeaeHo B tabu. 12.

B 3akaiouenue paccMOTpPHM BOHpoc 06 aCHMMETPHYHOCTH pacrpe-
nenenuit ornowenus Cs/C

XapakTepuCTHKH acHMMeTpuuHocTH pacnpenenennit Cs/C, mnpex-
craiensl B Ta6a. 13. ITpuBenenHble jaHHble MOKa3blBAIOT, YTO aCHM-

Tabauua 12

Cy 0,25 0,50 1,00

n 25 50 25 50 25 50
o 1o dopmyae [18] . .| 2,22 1,56 1,50 1,06 1,50 1,06
¢ no JaHHbiM BJjoxu- .
HOBRX: i7e's % u o -eve 1,92 1,46 1,00 0,80 0,51 0,47
cnpur=20,0. ... 1,87 1,42 0,94 0,76 0,49 0,46
OnpE 7 =103« « s 1,89 1,38 0,92 0,71 0,47 0,41
onpur=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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MeTpHuHOCTb pacnpemenennii Co/C,  CpaBHHTeIbLHO HeBeJNHKa, OHA

yBeJIMYHBACTCA C TNOBblmeHHeM Ko3(dHUHeHTa BapualLHH MCXOAHOTO
psiia, HO CYLIECTBEHHO CHHKACTCA C TMOBBIIEHHEM HCXOXHOro K03 du-
LHEHTA KOPpPEeJsAlHH MeXAy CMeKHbIMH WeHaMH psja.

Ta6auua 13
c; (c,,C,) C4/C;, (Cs/Cy)
Cv r
n=25 n=>50 n=25 n=50
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
0,5 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 ,25 1,84

B npaxkrHyeckHX pacueTax 3TH pacnpeieseHHs ¢ AOCTATOYHOH CTe-
MeHbIO TOYHOCTH MOXKHO NPHHUMATbL HOPMAJIbHBIMH.

Takum oGpasom, ¢ MOMOIIBLIO CMOAEAHPOBAHHBIX MeToAOoM MonTe-
Kapino HCKycCTBeHHBIX THAPOJOTHYECKHX PpsAdOB, pacrpejiesieHHbiX B
coorBerctBHH ¢ Kpusoi ITupcona III muma (C,=2C,), Oblau Hc-
cJIeflOBaHbl pacnpejeseduss BbiOODOUHBIX OLIGHOK MapaMeTpoB 3THX
PSIOB.

PaccMoTpeHtble pacnpeiesieHHsi MO3BOJHJIH BBISBHTb 3aBHCHMOCTb
MaTeMaTHYECKHX OXHAAHHI W CTaHAAPTOB YKa3aHHBIX OLEHOK OT CTe-
NEeHH CBSI3HOCTH T'MAPOJIOTHYECKHX PSANOB H BHECTH B OOBIYHO HCNOJb-
3yeMble B THAPOJOrHH (GOPMYJbl IMNHPHYECKHE TOMPABKH HA CBf3-
nocts. Kpome Toro, cieanbl BbIBOABI 00 aCHMMETPHUHOCTH pacrpene-
JIEHH#1 paccMOTpeHHBIX oleHoK. [Tpeanoxenubie B pabore 3aBUCHMOCTH
MQryT GbITh HCNOJbL30BAaHBI B THAPOJOTHYECKOH H BOMOXO3SHCTBEHHOM
npaKkTHKe AJsi BLIOOPOUHOH OIEHKH CTAaTHCTHYECKHX IlapaMeTpoB pac-
IpelleJIeH il CBSI3HBIX THAPOJOTHYECKHX PSALOB.
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II. CTOK W 3JEMEHTHI BOAHOIO BAJIAHCA

B. ®. EBCEEB, JI. C. EBCEEBA

NMPUMEHEHHE METOAOB MATE:MATH‘IECKOH CTATHCTHKH
K PACYETY NEPEHOCA BJIATH

CywecrByioliye B HacTosiliee BpeMsi METOAbl pacyera TOPH3OH-
TaJbHBIX NOTOKOB BJIATH TPHMEHSIIOTCS B OCHOBHOM /ISl ONpeseJIeHHs
cpenHero pesyabTHpylouero nepenoca (EBceeBa u ap., 1965; EBceesa,
EBcees, 1965; Benton and Estoque, 1954).

Hpumeueuue METOAOB MAaTeMaTHYeCKOil CTATHCTHKH IO3BOJISIET
AOBOJIbHO OBICTPO- ' TOYHO PAaCCYHTHIBATH HE TOJbLKO CpefHHe IOTOKH
Baaru 3a OoJiblline TePHOAB], HO H APYTrHe XapaKTepHCTHKH, HrpalolHe
BaXKHYIO POJIb IPH HCCJAENOBAHHH Pa3JHYHBIX NPHPOAHLIX IPOIECCOB.

Aaropurm pacueTa mapaMeTpoB CPEIHEro FOPH3OHTAJIBHOTO IO-
TOKa BJIarH Ha KaxKAo#i H300apHYecKoil MOBEPXHOCTH Mo crnocoby, H3-
JoxenHoMmy B pabote JI. C. EBceeBoit u B. ®. EsceeBa (1965), ¢ npu-
MEHEHHEeM METONO0B MAaTeMaTHYeCKOH CTAaTHCTHKH HJWIIOCTPUPYeTCH
TabaHleH, a N5 pacyeTa Ha 3JJEKTPOHHON BbIYHCAHTENbHOH MalIHHE
NPHBOAHTCS 6a0K-cxemMa nporpaMMbl (pHCYHOK). '

JlHanasoH H3MeHEeHHil yraa (or 0 no 360°) némum Ha n HHTEp-
BaJIOB, a JIHana3oH H3MEHeHHH BeJHYHHbl YAeJbHOH BJa)XHOCTH ¢ Ha
m uHTepBanoB. Kaxzoe Haba0JeHHOE 3HAYEHHE (p; TIPHMHUCHIBAETCH °
OAHOMY H3 MHTepBaJoB yrja. PasienuB KOJNHYECTBO CilydyaeB B Kax-
ZOM MHTepBaJie yria (B KaxJ0M BepTHKa/JbHOM cToalue Talauubl) Ha
ofuiee uncao cayyaes B mpegenax ot 0 xo 360°, monyyaem moBTOpsie-
MOCTb BEeJHYHHBI ¢—P (qr)-

Hanee, puxcupys HoMep uHTepBana [g; ¢;41] onpenenseM KJaer-
KY, KOTOPO MPHNHCHIBACTCA BEJIHYHHA ¢j. PasiiesuB KOJIHYECTBO CaIy-
yaeB Kax/10f KJeTKH Ha CyMMapHOe KOJHYeCTBO cJyuaeB croabua,
nosy4yaeM NOBTOPSieMOCTb BeJHUYHHBI ¢ B HHTepBaje [gj, ¢i+1] npH
YCJIOBHH, YTO BeJHUHHA @ NpHHAJA 3HAYeHHe B MHTepBaJe yraa [¢:,
Pz+1}—P (qi/px) .

OnHoBpeMeHHO € KaxKIbIM HaOGJIONEHHBIM 3HAUYCHHEM @; H
¢duxcupyercs abconoTHOe 3HAYeHHE CKOPOCTH BeTpa U;, BeJHYHHA
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KOTOPO#l BIHCHIBACTCS B 2j-TYI0 KJETKY B TOM CJydae, eciqd 3HaueHHsA
@i M ¢; nonaau B MHTEPBAJBl [@:; @z+1), {j, ¢i+1] cooTBercTBenHo. Tor-
Jla cpelHee 3HaueHHe CKOPOCTH mu(q;, @) ONpelessieTcsi uepe3 COOT-
HOLIEHHE:

1
Mo (ql’ (Pk) = 7 2 ufl,

=1
rae f—uHcsao cayyaes, NPUXOAsiLeecs HA Zj-TYIO KJAETKY,
U; — UHAMBHAYaAJbHOE 3HAYCHHE BEJHUHMHBI U.

R
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Popmupobarue 2

Z, Wy
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1
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Iéapavemae 770" ! da agwgmaqm wem”
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N Bpidave 16 Obpawenue 15
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Tabauua
Has pacueTa cpepnero rOPH3OHTAABLHOTO NMOTOKA BJArH HA OXHOMN
H306apPHYECKOH MOBEPXHOCTH

HiTepsans yraa, rpagycst

Huarepranut WE, E = —
yiienuo 030 31—-60 61—90 L R : 331360
BJIAXKHOCTH, BT R

q, eiKe 3

10—1,0

21,1-2,0

Ha 6aok-cxeme (cM. puc.) u3o0pazkensl CJAedylOlUlHe ONEpaTophl.

1. OnepaTop BEIOOPKH yrJjia HanpaBJeHHs BeTpa ;. .

2. Onepatop ¢opMHpOBaHHS HOMEpa 2 H NpH3HaKa o, cToabua
TabaHUBl, TAE ®,=C)+2, €} — KOHCTAaHTa NMPH NPOrpaMMHPOBAHHH.

3. OnepaTop HaxoXxKAeHHs ajgpeca z-Toro HHTepBasa A, rpaduka
nosropsieMocTH P(@pr); A;=Ca+2, co— KOHCTAHTA NPH NPOrpaMMHPO-
BaHHH. ’

4. OnépaTtop, NOACYHTHIBAIOLUIHE YHCJIO cjaydaeB, B KOTOPBIX 3Have-
HHe BeJHYHHBI (; NTONAJ0 B 2-Thii HHTEpBAJI.

5. Onepatop BbIGOPKH BEJHYHHBI OTHOCHTEJBLHOH BJIAXKHOCTH r; H
TeMnepaTypbl Bo3ayxa f; ¥ Bbhluucaerus no ¢popmyae Marnyca (Beaun-
ckuit, 1948) TOuKH POCHI T, 3aTe€M BEJHYHHBI YAeJbHOH BJAAXKHOCTH ¢i.

6. Oneparop ¢opMupoBanust HOMepa (j) CTPOKH TaGJHIbl H HAX0XJe-
HHsl ajipeca j~TOro WHTepBaja rpapuka nosropseMocTH P (q,/¢.) —A,;, a
TaK)Ke SYeiiKH @,;, HaKaniuBaiome# cymmy ckopocteit vi; A,; = 0,43
a,;=A,; + c3, Cg— KOHCTaHTa NPH NPOrpaMMHPOBAHHH.

7 6nepar0p N0JiCYeTa YHCJ1A CJyyaeB, B KOTOPHIX 3HAYEHHE BEJIMYHHBI
q,/9, nonajano B j-Thilf wHTepBaN; (A,;) + 1. 3necy (A,;)— copepximoe
ajipeca A,;. - f

8. OnepaTop HAKOIIEHHS C)"MMHZ v, 1. e. (a;) + v,

i=]

9. Jloruueckuit omnepaTtop TpPOBEpKH KOJHYECTBA MNPOCUYHTAHHBIX
TOYEK i Ha OAHOH H306apuyeckoi noBepxHocTH. Ecau oHO paBHO HMelO-
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memycs ip, To ynpasJenue nepenaercs oneparopy 10; ecan He paBHO—
ynpaBJeHne NPHHHMAET onepaTop 1, KOTOpbIii OcymecTBseT BbIGOPKY
CaeAyIoLLel pacyeTHOM TOUKH.

10. Onepartop Bbluncaenus P(qu), P(qzlcph) Mvu(q/gr) u cpexn-

Hero 3HayeHusa 30HAJbLHOTO INOTOKA Bjaaru M(l)x H MepHIHOHAJIbHOTO

-
notoxa aard Mw,.

11. Onepatop nepesanucu pesy/bTaToB wa H Mw,, B SIYEHKH
XpaHeHHsi pe3yJabTaToB.

12. Jloruueckuii onepatop NpQBEePKH KOJHYECTBA MPOCYHTAHHBIX
nosepxHocreii. Ec/iH 0HO paBHO HMeWUIeMycs, ypaBJeHHe NPHHHMAeT
onepatop 10, B npoTHBHOM CJyuyaé ynpaBJeHHEe nepenaerca oneparo-
py 13.

13. OnepaTop TIOATOTOBKi1 nporpamMmbl s nposenemm pacquOB
Ha caeaylollei H306apHYeCKOIl OBEPXHOCTH.

14. Jloruueckuii omepatop NpoBepKu KonuyectBa o6paboTanmbix
MaCcCHBOB YHCEJ, KaXIblii H3 KOTOPbIX COOTBETCTBYET pe3y/bTaTaMm
HaOJIO/leHHIl HAa OAHONM CTAHIMKH 3a OAMH Mecall Mo BceM H3o00apuye-
CKuM nosBepxHoctaMm. Ecan o6paborana Besi MHpOpMalus, TO NPOHCXO-
AMT oOpallleHHe KO BHEIIHEeMY HAaKOIMHUTeNI0 338 OYepeAHBIM MaCCHBOM
uncen (oneparop 15). Ilocnenunit nepenaer ynpasienue oneparopy I
H paboTa aJaropuT™Ma NnpoTeKaer MyTeM, ONMHCAHHBIM BbILIe.

[Tomumo cpeanero peayJbTaTHpPYIOLLETO nepeHoca BaXHO 3HATH
CTeNeHb PacceMBaHHs KOJIMueCTBA NepeHoCHMON BJAarH, T. €. Aucnep-

CHIO BEKTOpa nepetoca Baari — Dw. Jucnepcus 30HaJLHOrO BEKTOpa

nepeHqQca BJarH (Dwx) NPH HAJHYHH TPeX NMepPeMeHHbIX BeJHUMH: CKO-
poctH (v), yraa HanpaBjieHHsi BeTpa (@) M YIAeJbHOl BJaXKHOCTH
(g) —na nsobapuyeckoil NMOBEPXHOCTH OmpejessieTcsi MO COOTHOLWIe-
HHIO:

+oo+oo
| g cosw—wa)’f(v g, <P) dv-dg: dq>,

—00 —00

D(w

rie Mw, — mMaremaTHuecKoe OXKHAaHHE (cpennee 3Haqe}me) 30HaJb-
HOro mepeHoca BJlarH. : :

ITocae pasgenenusi nuanasoHa HaGJIOJACHHBIX 3HAYEHHNH ¢, @ U U
.Ha m, n ¥ R HHTepPBAJIOB COOTBETCTBEHHO W NOCJEAyIOLHX Tpeobpaso-
BaHHH MoayyaeMm:

) n P (9) D241 m P(a)/ 9j+1
Dwx:-Z—L-S cos’p de _Plade) S g*dq x
Pz41— P2 9i+1—4j
2=1 ¢z j=l
% 2 P(vn/‘h(Pk) S' vidy = E P (@e) <‘Pz+1"“'q)z £
Ut — Uy Pz41—
o/ 2=1



o sin 2¢z+1: sin 29, )2 _é_P(q,/(pk) (q,+1 + @415+ G7) X

k o=l

x Y= P(vn/mk) (02, + Opan -0y + 09 —
f=1
rae 2 — NOPSIIKOBLIN HOMEp WHTepBasa JIeJIeHHs yria @;
j — NOpSIAKOBLIA HOMEp HHTepBaJja AENEHHs BeJHYHHH! g,
f —nopsiKOBLIH HOMEp HHTepBasia J€JIeHHS BEJHYHHMLI U;
P (¢,) — noBTOPSIEMOCTE  BEMUUHEL @, @ € [Pz, Pota]s
P (g,/9,) — noBTOpPsieMOCTb BEJIHYHHBI ¢ B HHTEpBasie yraa [@,, (sz],

6 [qp qﬂ'l]’
P(v, /q,,q>k)~nosmpxemoc1'b BEJIHUHHBI U B HHTepBalie yria [@,, ¢@,.+q] H

HHTepBajie yNeJIbHOH BJIAXKHOCTH [q;, §i4+4] U, € [, Upyql.

JlucnepcHss MepHAMOHAJIBLHOIO TNMOTOKA BJAard BHIPA3HTCSl COOTBETCTBEHHO
‘caepyioumeit popmyJiof:

n
Do = VL@ Q241 — @ sin 2¢; — sin 2¢,4
y_z : ( 2+1 2 + Z r4 l> x
. Pz — 2 4

-

2==]
'L P00 (¢, + Gty + ) X
XE 3. (9:/90) (97, + G529+ G
=1

-k
1
xiz-? P (v,/9;, ) (”;+|+”H»1 +v)-—~M”w
=|

ITosyuenuble BhIpaxKeHHs ynpoulam‘cﬂ ecim NOJIOXKHTh €OS @ H sin @
MOCTOSIHHBIMH B HHTepBane (Q,, @,4+,], @ BEJHYHHH U H § B HHTEpBaJax
[V}, O4al, 195, Gj44] coOTBETCTBEHHO.

Dw Zp((p )cosz‘ 'Pz+1+q’z 2 J2 (qt/(Pk) (M) X

2=]

« 3 P 00 (LY i,
] ‘

n : m '
e . 5 A 7 qi+4q 2
D, = Y\ P(p,) sint SesE8 N p gy (I x

2=] : 1=l
X 2 P (v,/q,, (pk) (—"’—+—"’“—) — M,
f=I1

s\
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B npeanosioxeHu:n Haauuusl ABYX CJAYYaiHbIX BEJHYHH @ =U-§ U @
aHaJIOTHYHO MOJIyYaeM:

n
D;)x s Z P (qp) ( ?z-l—lo— P2 iy sin 2@,4, — sin 2¢, ) X
2==] - '

Pz41— P2 4

b
1 9 e
X Y P@/9s) (@2, + Wary w0, + w)) — Mew,,

a==1

. n :
Dw, = 2 P (qx) ( (pmz— @z, $in29; —sin2Qz4 ) -
z=1

P41 — P2 4

b
w, -
% 2 P(?‘) (W2, + Wapy @, + W) — Mw,,
a='l »
rle  a— NOpPSJAKOBBIH HOMEP HWHTepBaJia JAeJeHHs BeJHYHHb W, w, € [w,,

wa+1];
b— 4YHC/I0 HHTEpBaJIOB JEJIeHHS! BEJHYHHB W,
P (w./@,) — noBTOpsieMOCTb BEJHYMHBI @ B HHTepBaje yraa [¢,, ¢,,].

Hau, nosaras cos ¢ u sin ¢ NOCTOSAHHBIMA B HHTepBasie [Q,, ¢,4,],
BeJHYHHY W TMOCTOSHHOH B MHTepBaje [w,, W,4,], HMeeM:

n b :
2 2 Pt1 Q2 f WaprtWa \2 _ ap>
Dwx s Zp(q)k) cos —_5"'_ 2 P(wc/‘Pk) ( oy 9 ) M W,

z2=| a=1
PEX n b . i i i‘
Dw, = 2 P (p,) sin® ‘Pz+12+- P2 2 P (w,/9,) ( wa+12+ Wa ) 48 M”wy.'
2=] a=| 1

> > 3
PaccmannBaa OTJAEeJIbHBIE pe3yJibTaThl ua6.ruozleunu wx‘_ H wy‘. B Kar

YecTBE COCTaBJSIIOMIMX CJYYaHHOrO BEKTOpa

- . - -
w; = w;-exp [je] = w,, + jw,,,

MOXKHO JIJifi HAXOX/AEHHSI JAHCIEePCHH PpesyJbTHPYIOUMIEro BEKTOPHOrO mepe:
HOCA BJIard BOCIMOJIb30BAaTHCS TPABHJIOM ONpEJe/IEHHs! JHCIIEPCHH KOMIJIEK
CHOH CJIy4ailHOH BeJHYHHBL:

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

Ilpu paccMOTpeHHH 3ajay MO TOPH3OHTAJbHBIM IlepeHocaM BJarH
atMocdepe GoJsblloe 3HAUYEHHE TAaKXKe NpHoOpeTaeT XapaKTepPHCTHKA
onpejesionas BepOsSiTHOCTb TOTO, YTO B JaHHOM ceKTope yraa [, ¢
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BeJHYHHA MNMEpPEeHOCa BJATH 6)’[(61‘ HMETb 3HAY€HHE B TipeAenaax w;, Wz

Py wy

3 (:::::::) = K K"f(w, ¢) dw-de =:S:f1(<i>)dq>§f2 (w/@)-dw.

ITepexofisi K MHTEpBaJaM H3MEHEHHsl BEIHUHH @ M W, NOJYYAM:
n B
<P\ __
P( w1<w<wg) - EIP((Pk)ZI P (w,/gy).
2mm a=

Y, HakoHel, HCHOJb3Ysl NMOJYYeHHOEe COOTHOUIEHHe, MOXKHO Omnpe-
JIeIATh Cpefiiee 3HAueHHe 30HAJBHOTO M MEePHAHOHAJBLHOrO MepeHoca
BJIarH B atMocdepe B NMPOH3BOJLHOM cektope (¢, @] B npeamosoxe-
HHH nocTosiHcTBa (pyHKuUHH Mw (pr) B HHTepBate [@,, ¢.41]

P: o

Mﬂv: = f S w- cos@-f(w, ¢)dw-do =

Py —o

= 2 P Muw (9,,) [sin @4, — sing,],
P41 — P2

2=1
r

Mw, (9, ;) = ZT“(—?—;—- Mw (@) [cos @, — €08 @,.4],
z=] ' 3 "

r/le r —4YHCJO HHTEpBAJIOB JeJieHHA cekTopa [@,, ¢.].
Wiv npu HanHuud TpeX CJAYyYaHHbIX BEJHYHH:

72 c‘ P((pk) . .
Muw, (9, => ——_[sing,., —sing,] X
(P1s P2) )T P2 P

b
X 2 —;-MU (95, @) (9541 + 9;) P(q,/9p),

. :

. 7 : P (9g)

\ Muw , = —— [cos ¢, —COS X
v (P15 Do) E‘: — P, Pz41]

b
1
X ZI 5 Mo (g, 9p) (9541 + ‘7;') P (q,/9z).

" B 3akaiouenye clelaeM 3amMeuaHue 06 OLEHKe TOUHOCTH M HAAEK-
HOCTH onpejle/leHHsl 3HaueHHil NMapameTPOB NepeHoca BOASHOro mnapa.
TounocTh pacuera mapaMeTpPOB NepeHOCAa BJArH 3aBHCHT OT YHCJ]A
na6moaenui. Ilycrb (1—e) — A0CTOBEPHOCTb OUEHKH BEJHYHHBI OLIHG-
KH, 00YyCJOBJEHHON 3aMeHOii MCKOMBIX TNapaMeTPOB MNOKa3aTeasiMH,
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BbIYHCJIEHHBIMH Ha OCHOBe OrpaHH4YeHHOro 4Yucsaa HabuogeHuit. 310
3HAYHT, YTO C BEPOATHOCTbIO He MeHblle (l—e), corsacHo HepaBeH-
CTBY UeGbiweBa (Benrtueanb, 1958), uMeer MecTo OLeHKAa TOYHOCTH pe-
3yJbTaTOB. 2

A 79 l
0=|a—a|<o
! ' “ eN
rjie @— MaTeMaTHYeCKOe OXKH/IaHHE HCKOMOro napamerpa;
a—ouem(a JIS @ TIpH 3a/laHHOl BHIGOPKe HAGMIONCHHIT;

0% — €ro JUHCIIepCHsi; :
6 — morpemwiHOCTL pesyabTaTa; .
N —uucsio HabMOACHHH.

ITps HOpManbLHOM 3aKOHe pacnpefie/ieHHs BeNHYHHb Op H noc*ro-‘
Bepuocm oueHKH ans ownOku, pasHoit 0,997, noayyaem Bbtpax(exme

6=|a—a|\ 304

Ilpu nocratouro GosbmoM N i OUEHKH O B npaByio 4acTb coomouxe-
HHUS CJIeAyeT NMOACTaBHTb BMECTO TEOPETHYECKOro 3HaYeHHs 02 cramcm-

YecKyIO OIEHKY JHCTePCHH O = Da
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J. C. EBCEEBA

BJIUAHHE MCIAPEHHUS C NMOBEPXHOCTH KACMHHUCKOrIO
MOPSA HA ATMOC®EPHBIE OCAAKH JIEHKOPAHHU

JlenkopaHb — OIHH H3 HauboJjiee CBOeOOGPa3HBIX MO MNPHPOAHBIM
ycaoBHaM pafioHoB nobepexkbs Kacnuiickoro Mmopsi. OcofenHocTb
MpexJae BCEro 3aKJOYaeTcss B MOBBIMIEHHOH YBJaXXHEHHOCTH, KOTOpas
B 3HAYHTEJbHOH CTeNeHH OObCHAETCS COBMECTHBIM BO3JEHCTBHEM
ropHOro penbeq:a MEeCTHOCTH M BOJHOW MOBEPXHOCTH MopsA. JIeHKopaH-
CKHIl paiion sBJIseTcs BTOPOi (mocse BAaXKHBIX cyOTponHKoB I'pysun)
cy6Tponnueckoit 6asoii Coserckoro Coiosa. B cBa3u c TeM, uTO0 ypoO-
BeHb Kacnuiickoro Mops 3a nocjefHHe- AeCATHIETHS PE3KO MOHHIKaeT-
csl, 3afilaya KOJHYECTBEHHOrO OnpejiesieHHs] BJHSHHA HUCMapeHHs ¢ Mo-
BEPXHOCTH MOps Ha BeJH4YHHY OCaJKOB B YKa3aHHOM paiiOHe MpHOG-
peTaeT HapOAHOXO3sIViCTBEHHOE 3HayeHHe. B MocaenoBaHuM 310ro BO-
npoca yxKe NoJiydyeHbl HeKOTOPbIe Pe3yJIbTaThi, KOTOPble H ny6JIHKYIOTCA
B JJaHHOW CTaTbe. :

Mpouecce, NpHBOAsSMMe K BbinajenHio ocajkoB Ha Kacnwuiickom
mope. Brinmgaenne ocaakoB B JIeHKOPaHCKOM paHOHe CBS3aHO B OC:
HOBHOM C oOwled 1upKyJasuuein atMocdepsl, pa3BuBalouleics Ha eBpo-
neficKo-a3HaTCKOM MaTepHKe. *

A. A. Maparsane (1947) naer obmyio XapakTepHCTHKY OCHOB-
HbIX THIIOB CHHONTHYECKHX NPOLECCOB, NOJ BAHAHHEM KOTOPHIX ¢op-
mupyercs moroga Ha KacnuiickoM Mope, He cTaBa 3ajayei KOH-
KPETHOTO aHa/H3a C/yyaeB BhINAJCHHS OCAJKOB B PASJHYHBIX ero
paiioHax.

3. M. tluxaunckuit (1949), ucenenys pacnpenesieHue 0cajKoB IO
CespHaM Ha TEePPHUTOPHH Aaep6aﬁmxaﬂcxoﬁ CCP, Bhizesnsier CHHOIN-
THYECKHE TPOoLecChl, NPH KOTOPbIX BHIMAAAIOT OCafKH. B ocHOBY THNH-
3allHH MPH 3TOM MOJIOKEHO NMPOXOXKAEHHE PA3JHYHLIX BHAOB (pOH-
TaJbHHIX paspgenios. HMcnonbsoBanue THNH3ALMH NPOLECCOB, INpeaJo-
Kennoe LIMXJAHHCKMM € 11e1bi0 ONpENENCHHA BIHAHHS HCIAPEHHs HA
BEJHUHHY OCaJIKOB, 0Ka3aJ0Ch 3aTPYAHHTEe/NbHBIM, TaK KaK CMeHa THNa
(pOHTANBHOrO pasjgena He BCEraa COBMAjaeT CO CMEHOH BO3AYLIHOM
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Macchbl, H3 KOTOPOi BbIMAAalOT OCaAKH, KpoMe TOro, OAHHAKOBble THIIbI-
()POHTOB MOTYT BO3HHKATb IIPH Pa3/IHYHbIX CHHONTHYECKHX Npoleccax.

Hamu Obliu nmpoaHaJu3HpPOBaHBl' C/yyau BbiNajJeHHs1 OCaJKOB Ha
Kacnuiickom Mope 3a jaBa— 1959 u 1960 —rogna pasnauyHbiX MO pe-
XKHMY 0ocaikoB 110 8 GeperoBbiMm cranuusM (Taba. 1).

- B xaxaom Mecsaue 1959 u 1960 rr. BbiAensIMCh MEPHOABLI BhiNa-
JIeHHSI OCAJKOB IIPH ONpeJe/eHHbIX CHHONTHYECKHX npoueccax. Jdas
KaxJ0ro Takoro neproja MNpOC/AeXKHBAJHCh TPAGKTOPHH CMELIeHHS
IMKJIOHOB M AHTHLHKJIOHOB. Becero Gniio BhiAeneHo 85 mnepHomoB ¢
ocaakamu (42—nB 1959 r. u 43 —B 1960 r.): ocagku Goaee 5 mm 3a-
perucTpupoBaHsl Ha cranuusax I'ypees, Acrpaxanb, Maxaukana, Poprt
llleBuenko, Baky, I'acau-Kyan u KpachHoBoack u Gosee 10 mm —Ha
CTAHIHH ﬂeuxopaﬂb.

B pe3ysbTaTe 0Kasagoch BOSMOMKHBIM BBIENHTb 4 OCHOBHBIX THNA
CHHONITHYECKHX TPOLECCOB, NPH KOTOPbIX Habaiofas0ch BhinajeHHe
OCafiKoB Ha Mope. B ocHOBy THnMH3auuu npu 3TOM OBLJIO MOJOXKEHO
nepeMelleHHe IMKJIOHOB H aHTHUWKJIOHOB H BBbINAJCHHE OCAJKOB H3
OJHO¥ BO3AYILIHOH MaccChl.

I THN XapakTepH3yeTCs BTOPXKeHHEM apKTHYECKOro Boanyxa (AB)
¢ bapenuesa, Kapckoro u Hopsexkckoro Mopeii, a Takxke c ceBepa
3anapnoit Cubupu; u3 paniona 3amannoit Cubupu, Kapckoro u Bo-
cTouHON yacTH bapenueBa mopeii Ha Kacnmii cMmewiaercsi KOHTHHEH-
TaJbHbI apkTHYeckHil Bo3ayx (KAB) ¢ HH3KUMH TeMmmepaTypamH
BJaroconepxkanueM; ¢ Hopsexckoro w 3amajgnoit yactu DBapenuesa
MOpeil CMelaeTcss MOPCKOH apKTHueckHit Bo3ayx (MAB).

[Tpu Bropxkennun KAB cuHonTHUECKOE NMOJOXKEHHe XapaKTepH3yeT-
csi cMemenneM 00/1aCTH BBICOKOTO AaBJIeHHsS, PpAachnoJOXKeHHOH Hak
pationamu bBapenuesa u Kapckoro mopeii, B 10XKHOM H IOro-3anafHoM
Hanpasaenusix Kk Kacnuiickomy Mopio. OanoBpemento c¢ CesepHoro
Ypana, 3anaauoit CubupH nepeMeulalOTCss UMKJIOHbB B HayaJbHOI CTa-
JIHK TIpollecca B I0OXKHOM, @ 3aTeM B BOCTOYHOM, ceBepo-Bocroquom
HanpaBJIeHHSIX.

ITpu Bropxkennn MAB cuHonTHYecKuil mpouecc XapaKTepH3yeTcst
cMellleHHeM 00JacTH TOBBIIEHHOro AaBjeHusi W3 paiiona CkanauHa-
BHH B I0XKHOM H IOTO-BOCTOYHOM HampasJeHHaX K Kacnuiickomy mopio.
Han BapenuesbiM u KapckuM MOpsiMH, HaJ BOCTOYHBIMH paioHaMu
ETC pa3BuBaiOTCS UIHKJOHBI, CMeLlAIOL(HECHd B IOXKHOM, IOr0-BOCTOY-
HOM M BocTouyHOM' HanpaBaenusx. Hanx Cpeansemueim u YepHbiM Mo-
PSAMH — IHKJIOHHYECKAsT AesATeNbHOCTb. |

KoaunyecTBo 0caakos, Bhinajgawouee npu Bropxenud AB B pasubix
paiionax Kacnuiickoro Mopsi, 3aBHCHT OT OCOGEHHOCTEHl MNPOTeKaHHS
npouecca, ero HHTEHCHBHOCTH, BJIarocojepXaHusi ocaakoobpasyouei
BO3AyWHO# Macchl. C NaHHBIM CHHONTHYECKHM IPOLECCOM CBSI3aHbl
Haubosiee OOHJIbHBIE OCAZIKH Ha IOro-zanmajgHoM noGepexbe Mops. 3a
1959 u 1960 rr. B JleHKOpaHu OTMeueHBl CJAyYaH BbIMALEHHS OCaJKOB
10 80 mm B cyrku (B 1960 r. 18 centsbpsa u 4 okralps).

IT Tun xapaxrepuayercsi BTOpXKeHHEM XOJOAHOTO MOPCKOTO BO3AY-.
xa ymepennbix mHpor (MYB) ¢ Arsnantuueckoro okeana na Kacnuii-
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TMoBTOPAEMOCTE CHHONTHYECKHX MPOUECCOB B NMEPHOAH BLINAJEHHA 0CANKOB

Ta6auna 2

& a ) a :‘:“1' 2 2
THNB CHHONTHYECKHX 2 F E | 2 Z |8
npoueccos 3 5 g z " Tio g = | g
3 5 & 5 £ | 85 | & g | 3
) < e = @ 9% 7 = |5
1959 roa
Yneso  yureHHsnIX :
JAHeit cocagkamu . | roj 19 24 69 37 25 29 28 | 75
I Tan 11 13 29 19 11 12 8 |28
II Tun 3 6 15 5 8 5 7 | 13
1T tan | — 9 4 — 4 2 1 9
IV Tun 4 5 16 9 6 10 12 | 25
YHCA0  YUTEHHBIX 3HMA
Aneii ¢ ocagkamy . | (XTI—II) 7 9 23 14 -6 14 .| 11 |20
I Tun 6 8 13 11 5 9 5 | 14
II Tun — — 2 - 1 1 ' % 2
III Tun — —_ — — — — - | —
IV ThO l 1 8 3 —_ 4 4 4
Uncao  yyTeHHBIX BECHA
Aued ¢ ocapkamu ., | (ITI—V) 3 6 11 7 7 7 7 119
I tun — 1 1 1 - 1 1 | B
II Tun —_ 1 1 - 1 — el
T Tun — —_ 1 — - — — 1
IV 1an 3 4 8 6 6 6 6 |17
Yueao  yuTe HHBIX JIeTO
Aued ¢ ocankamu . |((VI-VII)| 2 3 7 1 3 2 4 3
I Tan — —_ 2 — — — —_— | -
IT Ten ‘ 2 3 5 1 3 2 4 3
IIT Tn g (o T — - — — ) e
IV Tun — — —_ — — — e
Yneno  yuTeHHBIX OCeHb
AHei ¢ ocajkamy . [ (IX—XI)| 7 6 28 15 9 6 6 | 33
Laan G, 5 4 | 13 7 6 2 2 113
II 8o 1 2 7 4 3 2 1 8
I Tan 1 -— 8 4 — 2 1 8
IV tHn - - - e — — 2 4
1960 rox
Yueno  yureHHbIX o
AHel cocajkamu . | rox 42 23 54 25 17 17 21 | 59
1 mn . .. 3 1 9 5 1 2 5 | 12
1 Tun 5 6 6 1 4 3. 1 4
I Tun 29 14 21 9 11 5 8 |12
IV tan 5 2 18 10 1 7 7 | 31
UHCAO  YuTeHHBIX auMa
Jneidi c ocagkamu . | (XII—II)| 16 10 19 8 11 7 3 |12
1A, . » — — — —_ — — —- 1
Il Tun 4 3 3 1 3 3. 1 2
I tan . . .| 10 6 6 2 8 3 1 2
IV tHn 2 1 10 5 — 1 1 7




ITpodoasxcenue maba. 2

Tynsl CHHONTHYECKHX
npoueccos .

Ceaonsl ropa

AcTpaxausb

T'ypber
Maxaykana

Baky

dopr llles-
KpacHoBoaCK

YEHKO

Tacan-Kyan

JlenkopaHb

Yucao  YYTEHHBIX
AHed C ocafKkaMu.- .

I tin

II ™in

Il Tan

IV THn
Uncio  YYTeHHBIX
JiHel ¢ QcajIKamu .

-1 TEN

Il Tun

1T ™n
IV Tan :
Uuesno  YuTeHHBIX

JAHeNA ¢ OCaiIKaMH .

I Tin
IT Tun
I ™an
IV THn

KoaxHyecTBO OCajikoB, BHINasuiee NPH KOHKPETHHIX CHHONTHYECKHX

peCHa
(I1—V)

JIETO
(VI=VIII)

OCeHb
(IX—XI)

leol |

—
DO OO »= »= O

—
—

—o | o

| toro | &
e
—

— D b O

feol | e

cno'-éoo
| |
mll]o:

| 2] e 0 0 <o

| enl eooo
t—wlu—.b
| =1 ow

-—wl (SN

—_ N
b e DD -

N
OO

Ta6auua 3
npouneccax (M)

% =
A < = = = 2
THOH CHHONTHYECKHX . E 3 ] 2 |4
, npoueccos 2 g g z s | Be § 5 )
. ; a = 2 X =
§ |3 &) 5|58 & |&
1959 ron
KoJanuecTBo yyreH-
HbIX OCajKOB . . roj 114 | 469 241 |1238
I 1un 40 | 183 28 | 467
II Tan 55 | 103 .55 | 316
II1 Tun — 52 2 | 152
IVtan . .. 19 | 131 156 | 303
Koanuectso yuren- | ' 3uma
HHX ocaakoB . . |(XII—II) 18 | 163 67 |-268
1 Tn 16 97 12 | 166
I1, Tun — 13 22 50
T Tan — — — —
IV tHn 2 53 33 52
KoauuecTBo yuyren- | Becna
HBIX ocagkos . .| (III—V)|. 14 33 | 103 79| 211
I Ton . - 2 1 12 25
II Tun — 14 12 -— —
III Tan — — 12 — 6
IV min 14 17 78 67 | 180
5 3ak. 570
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I1podoancernue maba.

S
- o B a—— e ——

& =
a o & =4 = a
THOB CHHONTHYECKHX ] " g g 2 z | 8
npoueccos - a o 3 - | &8 g B | 8§
e x ] o =
§ | 2|5 | 2| 3 |88| 8| & |&i
' B
KommiyecTBo yuTeH- JeTo a i
ubix ocagkos . . [(VI-VIID| 13 | 34| 25| 6| 24| 4| 20| 43
I Tun — —_ 7 —_ — — -~ -
II Hn 13 34 18 6 24 4 29 42
ITT Tun — = — —_ — — — <
IV man -— — —_ — —_ - — q
Ko/AYeCcTBO YYTeH- | OCeHb i
HbiX ocagkoB . .| (IX—XI)| 24 29 | 178 85 36 20 66 | 717
Item . .. 20 22 78 32 22 4 4 | 276
Il Tum . . . 3 7 60 22 14 5 4 | 224
III THn 1 — 40 31 — 11 2| 14
IV i — | = =1 =1 —| —| 56| 146
i
!
1960 rox )
i
!
KonuyecTBo yureH-
HBIX OCafKOB . . roft 201 | 180 [ 378 | 119 | 74 108 | 228 | 9
I Tan 19 14 82 37 3 10 33 | 2
II ™an 34 34 70 12 15 14 3 4
I Tan 124 8 | 112 35 | 38 43/ 148 | 14
IV Tun 24 46 | 114 35 18 41 44 | 50
KosmyecTBo yyTen- 3HMa
HbIX ocaikoB . . |(XII—II)| 41 42 | 112 44 | 34 34 16 12i
I tun — - — 5 — — — 1
Il Tun 13| 11| 3| 12| 10 | 14 3| 1€
111 Tan | 20 25 30 11 21 15 10 2
IV un 8 6 43 16 3 5 3 8
KoauyecTso yuten- | BecHa
HbIX ocaakos . .| (III—V)| 27 29 76 25 6 36 49 |234
I Tan . — — | 24 3 —_ — 2 | 4
I o - 9 30 — 5 —- — 15,
III THn 27 20 - 3 1 - 19 | 48!
IV rag . - — 22 19 —_ 36 28 | 127:
Konuuectso yuren- { Jieto -
HBIX ocaakeB . . |(VI=VIII)| 64 96 60 15 — 13 52 | 3l
I THn 14 14 18 15 - — 15 | —
Hoan o5 21 14 1 — — — el B
NMETaE e 27 28 27 — — 13 37 | —
IV o . .. 2 40 14 - — - — | 31
Koanyectso yuren- | OCeHb 3
HbiX ocaakos . .| (IX—XI)| 69 13 | 130 35 34 25 | 111 | 542
I Tun 5 — 40 14 3 10 16 | 191
II Tan — —- —- - — - - 17
I Tan 50 13 55 21 16 15 82 | 69
IV tan 14 - 35 — 15 — 13 | 265
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CKOe MOpe, CONMPOBOXKAAeTCA MPOXOXKAEHHEM XOJOAHBIX (POHTOB, KO-
TOpble TiepeMewialoTcs OGBIYHO C ceBepo-3anajga Ha 10ro-Boctok. Cu-
HONTHYECKOE TIONIOKEHHE INpPH 3TOM XapaKTepPH3yeTcs CMeLleHHeM
06JaCTH TOBBIIIEHHOro AaBjeHHust (ZeficTBHe A30pPCKOro MakCHMyMa).
M3 paiiona Auraun uaum Buckajlickoro 3ajuBa B  0ro-BOCTOYHOM H
BOCTOYHOM HAINpaBJEHUSAX NepeMellaloTCsi LUHKJ/AOHbI, KOTOpble pa3BH-
patorcsi Haf CkanaunaBuein W Baaruiickum mopem. Hax Cpeausem-
HBIM W YepHBIM MOPAMH HMeeT MecTO BOJHOBas AeATebHOCTb U o0pa-
30BaHHE IIHKJIOHQB, NepeMeIlaioliHXCA Ha BOCTOK.

III Tun. Ilpu AaHHOM THMe CHHONTHYECKOTrO Npolecca OCAAKH HA
Kacnuiickom Mope CBfi3aHbl C LHKJIOHHYECKOH JeATeJbHOCTbIO Haj
uentpaabupiMi pafionamu ETC u Yepubim MopeMm. B GoJabluuHCTBe
clyyaeB LHKJOHBI 3apOXKAAlTCA B HEHTPaJbHOH 4acTH AT/aHTHYe-
ckoro okeaHa M mepememawtca K ETC B BocrouHoM HanpasieHuH
yepes Ppanuuio, ['epmanuio’ unu no ioxuoit yactu ETC u Yepuomy
mopio. Hepenko nuk/IOHB CMellaloTcsl HAa BOCTOK M3 CKaHAMHABHM Ha
sanaansie paitonst ETC. Han ceBepHoit yacteio YepHoro mopsi pasBu-
BAIOTCSl UMKJIOHBI, CMEIAIOIHEeCsT B BOCTOYHOM H IOrO-BOCTOYHOM Ha-
npasaenusix Ha Kacnuit. [Tpu stom nag CpeausemuniM mopem, Madoii
Asueii ¢ ora, Hag cesepubiMu paiionamu ETC c cesepa pacnonara-
10TCS1 06J1aCTH OTHOCHTEJILHO MOBBILIEHHOrO AABJAEHHS.

IV Tun. [Tpu nanHoM THNe CHHONTHYECKOrO Mpollecca OCajKH HA
KacnuiickoM Mope cBSI3aHbl € IMKJIOHAMH HJH BOJHOBBLIMH BO3MYyILe-
HHSIMH, TpHeAWHMH co CpeauseMHOro Mopsi (BBIXOABI IOMHBIX IHK-
aonoB). Han Bocrounoit EBponoii 1 3anaanoit Cubupbio pacnosoxeHna
00/1aCTb MOBBILICHHOrO AaBJEeHHs, a C CeBepOo-BOCTOKAa AMNIaHTHKH
yepe3 Ckanaunasuio W 3anaauywo EBpony na CpeansemHoe Mope Ts-
HeTCsl MoJIoca HH3KOro AasjeHHs. LIMKJOHBI M BOJIHOBble BO3MYLIEHHS,
Bo3HHKIHe HaaA Cpelu3eMHBIM MOpeM B J0XKOMHAX CceBepoOaTAaHTH-
YeCKHX AeNpeccHii, CMEILaoTCs Ha BOCTOK H CEBEPO-BOCTOK I0XKHEee HJH
ceBepHee B 3aBHCHMOCTH OT NOJIOXKEHHS aHTHUHMKJAOHA Haja Bocrounoi
Esponoit u 3anagxoit Cubupnbio. [Ipu 3TOM B TenJoM CEKTOpe IOKHBIX
UMKJOHOB Kacnuiickasi Bjlara HepejaKo BBIHOCHTCS Jajeko Ha ceBep.

[N pa3auyHBIX NMYHKTOB TIOGEpeXbsi MOPA NOACYHTAHBI AHH C
OcafikaMH TPH BbIAEJEHHBIX CHHONTHYECKHX Ipoleccax M KOJHYecTBO
OCafIKOB NMPH KaXKAOM H3 HHX IO Ce30HaM roga H B ueqoM 3a 1959 u
1960 rr. (Taba. 2, 3).

HauGosnee uHTeHCHBHble Ocaiku B JIeHKOpaHu BeImafawT fMpH
BropxkeHun AB u MYB (I u II Tunmi).

Cpennee cyTouHoe KOJIHUecTBO ocaakoB B Jlenkopanu 3a 1959—
1960 rr. 8 I u Il THmax CHHONTHYECKHX NpPOUECCOB cOCTaBujo 18 mn,
III Tuma — 15 mm, paas IV tuna — 14 mm. Cpeanssi npomo/KHTEdb-
HOCTb cHHONTHYecKoro npouecca I tuna — 3 pus, 11, 11T u IV — 2 ans.

CeA3b OCAJIKOB C XaPAKTEPHCTHKAMM BJAXHOCTH Bo3ayxa B Jlen-
kopauu. Hssecrno ([posnos, I'puropveBa, 1963), uto ocajaku ompe-
NENAITCA BAarocoaep)KaHneM, OTHOCHTEIbHOH BJIaXKHOCTbIO B OCalKO-
o6pa3syioulell BO3AYIIHOH Macce H HHTEHCHBHOCTbIO mpouecca. Hawmu
Oblsa MpeAnpHHATA MONBITKA YCTAHOBJIEHHS CBsI3eH MeEXKAYy yYKa3aHHbI-
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MH XAapakKTepHCTHKaMH AJA I0ro-3anajiHoro paioHa mnobepexbs MoOpS.
BBuay Goabworo pasHooOpasusi BeJHYHHBI OCAaJKOB 1O  BLICOTE
(tabn. 4) W TPYAHOCTH HX OCPeAHEHHS OCAJAKH YYHTHIBAJHCh TOJbLKO
110 THAPOMeTeoCTaHUHH JIeHKOpaHb.
' Ta6auua 4

Cpennee MHOroneTHee rofoBOE KONHYECTBO Ocagkos *!

HAa pasHelX BHICOTAX B 10ro-sanajHoM padoxne nobGepexbs
Kacnuiickoro mops (Kaumatoaoruyeckuit cnpasounnk, 1957)

Cramuns |5t B ooy
Jlenkopanb (Masfik) . + .« . . —20 1099
ACTAPA ¢ o o o o 0 s o0 ® —21,4 1242
JIHABMAABI « « « + 4 4 4 e s 500 1871
JlepHK . .0 40 a0 w 1087 410 a

Ananns asposoruyeckoro marepuana mno Jlemkopauu. sa 1959 u
1960 rr. mokasau, uto BTOpXKeHHe ocaakooOpasyiolleii  BO3AYLIHOI
Macchl C MOpsS B yKa3aHHbIil paHOH TNPOMCXOAMT B BHAE KJIHHA Ha
BbicoTax 1—3 xkm (Boimie 3 xm HaOsaionaercs 3anajgHO-BOCTOYHBIH mne-
peHoc, B MPH3EMHOM CJIoe MOJ BJAHSIHHEM MECTHBIX YCJOBHiT npeobaa-
Jaer BeTep ¢ cywu). B aHM c ocajkaMH OTHOCHTe/NbHAsi BJaXHOCTb
‘Ha BbicoTe 1—3 km noswimagnack Ha 10—50% no cpaBHenuio ¢ mepuo-
AaMH, NpeAleCTBYIOUIMMH BHINMAJEeHHI0O OCajkoB. B cBsisn ¢ 3TuM
yCTaHABAHWBAaJaCh 3aBHCHMOCTb MeXJAY CYTOYHOH BeJHUMHOH OCaldKOB,
BbIMABIIKX TIPH KOHKPETHOM CHHONTHYECKOM TpOIecce, H OTHOCHTE/b-
HOM BJIaXKHOCTbIO Ha Bbicotax 1,5 u 3,0 ku (850 M6 u 700 m6 nosepx-
Hoctu). OTHOCHTeNbHAS BJAXHOCTb YYMTBIBAJacCh 1Mo CTaHuuu JIeHko-
panb B ocaaxooGpasyiolieil BO3AYMHON Macce B CPOK, NpPeAIiecTBYIO-
ILHA BBINAJZEHHIO OCAaJKOB; BO BpeMsi HCCJIENOBAHUI YUYHTHIBAJIOCH
M060e KOHYeCTBO 0CalKOB. ;

Uto6bl MCKJIOYHTH BAHSIHHE TeMIlepaTypbl BO3AyXa Ha OCajKH H
NOJYYHTb 3aBHCHMOCTb MOCJAENHHX TOJbKO OT OTHOCHTEJLHON BJaxK-
HOCTH, (paKTHYECKOe KOJHYECTBO OCAaJKOB NMPHBOAHJIOCL K OXHOIl TeM-
ne arype (posnos, I'puropbeBa, 1963) 10° u 0° na BbicoTax 850 M6

00 M6 noBepxXHOCTH COOTBeTCTBeHHO. [laHHBIe TeMmepaTypsl siBJs-
wrcn CPeAAHeMHOTOJI€THHMH TOAOBBIMH BEJHYHHAMH Ha KaxAoil H3
yKa3aHHBIX H300apHYeCcKHX NMOBEPXHOCTEI. ‘

B pesyabraTe npoBefeHHbIX HCCAefOBaHHI BHISICHHJIOCH, YTO CBSI3b
MeXAy CYTOYHBIM KOJHYECTBOM OCAaJKOB NMPH OJHOM CHHONTHYECKOM
TIpouecce W NMpeaLIecTBYIOLEH OTHOCHTEJNbHON BJaXXHOCTbIO Ha 000HX
n300apHYeCKHX NOBEPXHOCTAX OoJiee 4eTKO Bbipa)keHa B XOJOAHYIO
NOJIOBHHY rofia, UTO yKaspiBaeT Ha GoJiee GJaronpusATHble WHPKYJs-
IIHOHHBIE YCJIOBHS BbiajAeHHsi OCAaJIKOB B. 3TOT ce30oH (puc. 1). 3aBu-
CHMOCTb KOJIHYeCTBA OCaAKOB OT NpeAllecTBYIOUIeHi UM OTHOCHTEJbHOM
BJIaXKHOCTH Jiyyiue BbipakeHa Ha BbicoTe 1,5 kM, ueM Ha 3 KM, 4TO
CBHIETEJNBCTBYET O TOM, UTO KOJMYECTBO OCAAKOB Haj ncc.nenyemou
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TepPUTOPHEH ONMpeAesAeTcss BJAarocolep:KaHHueM HHMKHHUX CJI0€B aTMO-
chepsl. _

B xosomHoe noayrogue Kodp@PHUUHEHT KOppensuud MeXAy YKa-
3aHHBIMH BeanuynHamu cocrasua 0,80 na Beicote 1,5 km u 0,73 Ha Bbl-
cote 3,0 xu. Hanbonee Hu3KHe 3HAYEHHS OTHOCHTEJLHOI BJAXHOCTH,
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Puc. 1. CBa3p MeXAy OCaAKaMH H OTHOCHTE/]bHOM BJAXK-
HOCTBIO B XoJoaHoe noayrofave 1959—1960 rr. B Jlenko-
anH: a—muna ypoBre 850 w6, 6 —mHa yposHe 700 .mO.
* THNB CHHOMTHYECKHX npc;uecclo‘l,;: 1—1, 2—=1, 3—1II,

npu KoTopeix Habuiofiasoch BbiMajeHHe ocaakoB, —459% Ha BbicoTe
1,5 km u 409 na BoicoTe 3,0 KA.

.

W 40r
J5 e IS5
Jor AL Jor A
x (0] ®°*
251 a0t 2 S Ca
N .oo ﬂ@
S 20} @&QA Af T
A@@A @3 oy ot
] @3 S5
@ * LS ®
,0- @. . v .&;Igr— 36.
Vs A
SF 4 ‘i_A Ty
T ER) O e iy () (S g (St AN I | | 5] M by MR G0 S8 253 niiic M Sl uoY |
0123956789014 121 0123956789012
Yoenvwas Braxcrocme ,2/n2 Yemnas Braxcnocms, 2 /x2
a 6

-

Puc. 2. Cps3b MeXAy OCafKaMH M Y/IeJbHOM BJIa)I(HOC“l'bIO B XO-
JgonHoe mnosayroaHe 1959—1960 rr. B Jlenkopauu: a—Ha ypoBHe
850 m6, 6 — na yposue 700 m6. YcioBHBE 0603HaueHHst — cM. pHc. |

Bhiin npoBejeHbl TaKKe HCCAENOBAaHHA CBA3H MEXAY OCafgKaMH
H yIeabHOH Bjaa)KHOCTbIO Ha Beicote 1,6 xam m 3,0 ku (puc. 2). B xo-.
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JOJHOe NOJYroAne KOo3Q(MHUHEHT KOPpeNsunH MexAy OcCaiKaMH H
yAeabHOil BJaXKHOCTbIO coctaBua 0,75 Ha BbicoTe 1,5 k»# n 0,67 na
oicote 3,0 kx. B Tenayio nojoBHHy roja ykasaHHble CBfiI3H 3HAUH-
TeqbHO cJabee H XapakTepH3YIOTCs KO3(p(HUHEHTAMH KOppeasiiui
0,51 na suicore 1,5 ka u 0,40 na sricore 3,0 K.

BausiHWe MCMapeHHs Ha KoJauyecTBo ocankos B Jlenkopanu. [lo-
BOJILHO TeCHble CBSI3H B XOJIOAHYIO TOJOBHHY rojfia MexAay Oocaakamu
M XapaKTepPHCTHKAMM BJIAXKHOCTH B 0CajJKooOpasylollell BO3AYUWIHOI
Macce MO3BOJAIOT ONpPEAeJHTH B NepBOM UPHOJIHKEHHH BJHsSIHHE HCna-
peHHsi HAa KOJMYECTBO OCajiKoB B JIEHKOpaHH MO H3MEHEHHAM Xapak-
TEPHUCTHK BJIA)XHOCTH NPH ABHXKEHHH BO3JyXa HaJ MOpeM.

C 3TOii 1e/1bI0 H3 BCeX NMEpHOAOB BbiMaleHusi ocafkoB B JIeHKO-
panu 3a xonoawyio nososuny 1959 u 1960 rr. (57.cayuaes) Hamu
BbIJIEJISIIMCL Te CJayyaH, Korja ocaikoofpasylollas macca BO3ayxa
NPHXOJAHJAA C BOASHBIM NapoM, BOSHHKIIMM Haj MOpeM B pesyibTaTe
ucnapenus (40 caywaes). M Ans KaXKAOro M3 HHX NPOCIEKHMBAIOCH
yBeJIHUEHHE XapPaKTEPHCTHK BJIAXKHOCTH (C YYeTOM MOHHIKEHHs TeMie-
paTypbl BO3[yXxa) MoOJ BAHAHHEM HCTIAPEeHHS.

OtcyTcTBHE a3pOJOrH4ecKHx HabJIOAeHHH HaA akBaTopHeill MOps
W pejlkasi ceTb CTaHUMIl MO 30HAHPOBAHHIO aTMochepsl B MPHOPEKHBIX
pafioHax He NO3BOJIMJH ONpPEAeNIHTh YBeJHYeHHEe BJAKHOCTH TIOM BJIHS-
HHeM HMCIapeHus 3a KaXKAblii BblJeJEHHBbIH MEpHOA BbiMaJeHHs ocaj-
koB. [IpocaexuBasoch yBeqnyeHHe XapakTepHCTHK BJAXKHOCTH B Ocal-
KooOpasyiouleii BO3AYWHON Macce NpH nepeMelleHHH Bosayxa ot la-
can-Kyan — KpachHoBoacka na BOcTOUHOM ToGepexbe a0 JleHkopa-
nu — Baky na sanafnom. YBeanueHHe aGCOMIOTHOH H OTHOCHTEJbHOH
BJIaXKHOCTH Ha YKa3aHHOM YYacTKe OMpeAe]soch Ha Bbicote 1,5 Kat

TaGauua 5

BausinMe ucnapenus ¢ nosepxnocTH Kacnuiickoro mops Ha ocapku B Jlenkopanw
NPH KOHKPETHHX CHHONTHYECKHX Npoleecax

BaaxHocrh (wa Bwcote 850 mb) Ocankn
e H3MeHeHRe g'g H3IMEHEHHE
g BOCTOYHOE 10O~ 3anajanoe 1oj BAHSN- 1Mo BJAHA-
g Gepexbe noSepexse HHEM ucna- § HHEM HCna-
Bpems HaGaiofennft E PIRRR 8 3 i
§" g & g
: % | 2 IR -
2912 15 (812,18 | 5|8 P
,g g! = o < 52 4
SE|SS 62| o 235 o | 25| = |BE}
Oxkra6ps 1959 . . . .| IV |4,5| 35| 16/6,9(| 65 |13,2 2-.4 35 | 26| 20 76
®eppaab 1959 . . . .| IV |3,2]| 59 24,0192 -210,8| 20 | 16 7| 44
Oktabpe 1988 . . . .| 11[4,2) 47| 10/6,0} 99 41,8 30 |41} 12| 29
Hexa6ps 1960 . . . .| 11[3,4| 62 2/4,5(99(0,00 1,1 |25 (20| 7| 35
finBape 1959 . ., .| II[(3,0| 78 [ —8(4,0/93 | —1] 1,0 25 | 14 71 50
Oxrabpy 1960 . o . . 115,945 16/9,01 99| 10} 3,1 | 33 [ 43| 13| 29
Mapr 1960 . . .. 113,1] 58 3/]4,2( 98| —1] 1,1 | 26 [20) 8| 40
SlmBapp 1959 . . . . 112,9/60| —6;4,0]99 ]| —2{ 1,1 ] 28 | 16| 7| 44
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(850 m6), Tak KaK HcnapuBlIascs Bjara He yclneBaeT pacnpocTpa-
HHTbCA Ha 00JbIIYIO BHICOTY.

Pe3yabTaTbl HEKOTOPBIX pacueToB npencran.nenbl B Taba. 5. Ipu
onpejeJeHHbIX CHHONTHYECKHX MPOLECCaX BJIAXKHOCTL MO BJAHAHHEM
uenapenus yBeTHUHBAeTCS Ha 20—35%, uTo NMpPHBOAMT K YBeJIHUCHHIO
0CaJAKOB B yKa3aHHOM paiioHe Ha 29—769, B 3aBHCHMOCTH OT CBOHCTB
BO3AYLIHOH Macchkl mepej nepemelleHHeM ee Haa nosepxHocTbio Kac-
nuiickoro Mopsi. Mcxoasi M3 NOJYYEeHHBIX NAHHBIX, MOXKHO ODHEHTHPO-
BOYHO MpeanoJaraTth, 4To B cpeaHeM 3a rof 35—40% ocaakos Jlen-
KOPaHM BbiNajaeT NoOJ BJAHsIHHEM HcnapeHusi ¢ noeepxHoctd Kacnwuii-
CKOT'O MOpSi. .
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A. C. WWKJISEB

PACNPENEJEHUE ATMOC®EPHbIX OCANKOB
HA TEPPHTOPUU NMEPMCKOH OBJIACTH

YpasbcKHe Topbl, pacnoyioXKeHHble Ha NMYTH ABHXKEHHS LHKJIOHOB,
nepemeniaUMKXca ¢ 3anaaa, Ioro- U ceBepo-sanajia, oKasheBaoT cyuie-
'CFBEHHOe BJIHSIHHE Ha BO3AYIUHbIE TeYeHHs, a CJeJoBaTe/NbHO, H Ha
pacnpenenenne atmocepnbix ocaakos; B Ilpeaypanbve, na 3anagHbix
HaBeTPEHHbIX CKJOHAX rop OCajKH BbINafawT yaule H B Ooabliem
KOJIHyecTBe, 0COOEHHO B XOJOAHBIA MEPHOM, YeM Ha BOCTOYHBIX NOJI<
BETPEHHBIX CKJIOHAX. ;

Ha pacnpenenenne ocaaxos Ha Teppuropuu Ilepmckoit obaacri,
. BOCTOYHYIO YacTb KOTOPO# NepeceKaloT Y paJsibCKhe ropbl, 3HAYHTENb-
HOe BO3JIeHCTBHEe OKasblBalOT JABa (akTopa: TPaekTOPUH mnepemelle~
HHSl UMKAOHOB, CBs3aHHble ¢ (GOPMONH UMPKYJAAUHH, H YpaJbcKHe ro-
pbl, BhI3bIBalon[He 3aflepKKy H yraybjaeHHe UHKJIOHOB NpH NepeBau-
BaHHH HX 4epe3 xpeber. .

B Hacrosmem HCCleNOBaHHM MAeTCA AHAJAH3 pacrnpefeseHus
armocepHbIX O0cafkoB Ha Tepputopuu IlepMckoil ob6sacTh B CBASH C
BJIMAHHEM 3THX (aKTOpOB.

B paborte ucnosab3oBaHbl MatepHaasl Habmozenuit 97 mereopoJio-
ruyeckux craHuui. [Ipn srom no 45 crasuusM nepuop HaOMIOAeHHH
cocrapaser 64 ropa (c 1891 no 1954 r.) u nmo 42 cranuuam — 45 ner
(c 1891 mo 1935 r.). PasnoctH B roAOBBIX CyYMMax aTMoc(epHbIX
0CaJKOB, MOACYHTAHHBIX 3a mepuoanl 1891—1935 rr. u 1891—1954 rr.,
COCTABJAAIOT NOYTH MO BceM craHuusM 2—3Y% M TOMBKO Vst MeTeopo-
JIorHYecKo# craHunH YepHyumka — okosao 5%. Kpome Toro, Oblau mc-
noJIb30BaHbl: cOOpHOKHHEMaTHYecKHe KapTol 3a 1952 u 1953 rr. (c6op-
HOKHHEMAaTHYeCKHe M CpejHHe KapTel.., 1960); xaranor ¢opm artmo-
cheproit wupkyasuun mo I'. §1. Baurenrefimy 3a nepuox c 1945 no
1949 r. (Baurenreiim, 1952). c

AHanu3 BAMAHHS BBICOTHI MeCTa Ha pacmpejeieHHe aTMoc(epHbIX
OCaJAKOB NPOH3BOAMJCSA NYyTeM YCTAHOBJIEHHS 3aBHCHMOCTH MO IUHPOT-
HBIM TOJIOCaM MEXAY BLICOTOH CTAHIMM HAJ YPOBHEM MOPS H Kojuye-
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CTBOM OCAaJKOB, a TaKXe Mo rpajHeHTaM H3MeHEeHHs OCaAKOB C BbICO-
toit, BhluHcAeHHbIM no Metoxy O. A. JlposaoBa (M3amenenue Kauma-
ta.., 1952) ¥ no yMeHbIUeHHIO 3THX rPaJHEHTOB B COOTBETCTBHU C yAa-
JIEHHOCTBIO MEeTEOPOJOrHYeCKHX CTaHUMil OT XpeOTa YpaabCKHX rop.

Briio ycTanoB/NeHO, 4TO yBeJHUYeHHe OCAaJIKOB C BbICOTOH COCTaB-
asier B cpeaHeM anas obmactu 71/100 a, uto 64HM3KO K peaysabraram,
noaydyesusiMm HM. A. Bepecuesoii u JI. Il. dannnosoit (1954). Habumio-
JlaeTcs HEKOTOpoe YMeHblieHHe rpajHeHTa ¢ ceBepa Ha Ior, a Takxe
NpH YAaJeHHH MeTeOpOJOrHYeCKHX craHuuit ot xpebra. Tak, na 59°
c. W. Ha paccrosinuk oT xpebra B 120—130 kM rpajgueHT H3MeHeHHs
0CaIkoB C BBICOTOM cHHXKaeTca A0 40—42 mm/100 m, a Ha paccTosAHHK
240—250 ks —no 20 mm/100 m. AHaNOTHUHBIA XOJ H3MEHEHMsl rpa-
AneHTa HabAfaeTcs H Ha APYrHX WIHPOTaX. :

BoageficTBHe WHPOTH MeCTa TPOABJAAETCH JHIIL B KpaHHHX 3a-
MafgHBIX H BOCTOYHBIX TOPHLIX paioHaX, rAe NPOHCXOAHT HEKOTOpoe
yObiBaHHe OCajJKOB C CeBepa Ha 10T, U He BLIPAXEHO B ILEHTPAJbHOIl
yactd obsacth mexay 55°u 57°30" B. A. Takoe maMeHeHHe OCaIKOB,
No-BHAHMOMY, OOBACHAETCA He CTOABKO S0HAJbHBIMH TIPHYHHAMH,
CKOJIbKO yBe/JHYEeHHEeM BBbICOTbl ¥paJbCKHX rop B CeBepHOM Hampasie-
HHH.

I'pazineHT M3MeHeHHs1 OCaJKOB ¢ LIMPOTOi MecTa B 3amajaHoii 4a-
ctu obaactu cocraBaseT okoyo 30 mat, a B BOCTOUHOM — oKoso 110 am
Ha OMHH rPaRycC IMHPOTHE.

Ha ocuoBauun o6paGotku MaTepuasoB HaOJWOIEHHiI N0 BceM
97 MeTeopOJNIOTHYECKHM CTaHUUSAM OBIJIH MOCTPOEHLI KapThl pacnpene-
JIEHHS CpPeIHHX MHOrOJeTHHX CYMM aTtMoc(epHbIX OCaAKOB 3a TIOf,
3a tenabli {anpenb—oKTAOpb) M XO0JOAHLIH (HOAGPL—MapPT) NEpHO-
abl. Jlsi BOCTOYHBIX, FOPHBIX, PAHOHOB, HMEIOUHX PEAKYIO CeTb METeo-
POJIOFHYECKHX CTAHLMil, MPH TMOCTPOEHHH KapT YYHTHIBAJCH FPAJHEHT
H3MEHeHHs O0CaJlKOB C BbICOTOI.

Cpeanee roxoBoe KOJHYECTBO OCAAKOB HAa TeppPUTOPHH 006jacTH
u3mensiercss ot 450 mm Ha 3anaje u ioro-zanagae Ao 900—1000 mm Ha
ceBepo-BocToKe, Ha kpafiHeM 3amajge OCHOBHOe HanpapjieHHe H3OTHeT
npubAHKaeTCa K UIHPOTHOMY, a HAa BOCTOKE — K MEpPHAHOHAJAbHOMY
(puc. 1). OtnenbHble OTKJOHEHHS OT YKAa3aHHOrO HampaBJeHHA H30-
rHeT MOXHO OOBACHHTb BJAHSIHHEM OTHOCHTEJIbHO HEOOJbIUHX BO3Bbi-
menHocTell (Bepxue-Kamckoit u apyrux).

B BocrouHoft ropHO#t yacTu 06/acTH, HECMOTPA Ha -MePHAHOHAJb-
HbI X0/ H30JMHHHH, Haba0JaeTca pe3Koe YMeHbIUeHHe OCaJKOB K IOTy,
0co6eHHO Ha HIKpOTe 56°30’—-—58°§ ’, UTO O0DBSACHSETCH NOHHXKEHHEM
YpanbCKHX rop B 3TOM HanpaBjeHHH. YBEJHYHBAKTCH OCaAKH C BHI-
coToil Mecta Haubosiee MHTEHCHBHO Ha ceBepe (Mexnmy 58° ¢. m. u
62° c¢. m.), uTo cBI3aHO He TOMBKO C OCOGEHHOCTAMH peabeda, HO
TakXe C TeM, YTO 3TOT PailOH MOABepPraercsi -BO3AEHCTBHIO HOKHOH
OKpauHbl Haubosiee yacto npoxoasiwux 3gech ot [IpubGantukn K Ypa-
ay uukaonos (Ilfaposa, 1958).

Cpensse rogoBsie CyMMbl JalOT JHIIbL OOWYI0 KapTHHY pacmipe-
JeJIeHust OCaJIKOB HA TEPPHTOPHH O6JACTH H He OTPAXKAKT HX H3MEH-
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Puc. 1. Cpeanne ronossie cymmil arMocdepHEIX OCaJKOB



yMBOCTH TO OT/AEJNbHBIM rojaam, Kotopas OO0ycCJIOBIAHBALTCS OCOOEHHO-
CTAAMH aTMOC(EepHON LUHPKYJSLUHH OTACNbHBIX JIeT.

Kak npumep H3MeHeHHsi aTMOC(EpPHBIX OCAaJKOB OT roja K roay
NPHBOASATCA JAaHHbIe TNO METEOPOJOrH4YeCKo craHuuun Yepabiib
(raba. 1).

TaG6auuna 1

I'panuenThl M3MEHeHHS TONOBBIX CyMM aTMOC(IePHBIX OCAAKOB B CMEeXHbie rOAbI
B JOASX OT MHOroJeTHel amnantyaus no Yepawinu (1888—1897, 1900—1918,
1921—1954 rr.)

-

HUnrepsanm B Cyuma npogonxa-| o

ROJAX OT MHO- Yncno cayuaes B npepenax -¥e.nbuo:-ru o % ot obuge#
aurr?:g;it HHTEpBaJa BeTCTB. HHTepBasa CYyMMBI
0—0,1 12 11 23 23 38
0,11—-0,2 3 10 13 36 59
0,21-0,3 6 6 12 48 79
0,31—0,4 3 3 6 54 88
0,41—0,5 2 2 4 58 95
0,51—0,6 2 1 3 61 100

3a 1961 r. sTu passoctd ne npessimasau 0,6 MHOroJeTHel aMmmau-
Tyabl (A); B 95 cayyasx u3 100 onu 6biau He Gosee 0,5, a B 79 cay-
yasgx — He 6oaee 0,3 A. CaenoBaTenbHO, TOAbI ¢ HAHMEHLIUHM HJM
HaubONbIIHM KOJHYECTBOM OCAJKOB 33 MHOTOJIETHHIl TEPHON He Ha-
CTYNawT BHE3aNHO, 4 <«TOArOTABJMBATCA» B TeueHue psAa Jjer. Be-
POATHOCTb HX HACTYIVIEHHS B JABYX CMeXHbLIX Trogax OuYeHb MaJa.
[Toutn HeBO3MOXKHO OXKHAATH TaK¥Ke OAHHAKOBOrO KOJHYECTBA 0CaJ-
KOB cocennux ner. Bonee toro, B 73 cay4asx us 100 ysenuyenne (uau
YMEHbIlIEHHE) OCAJKOB OT FOAA K FOAY Nnpojoskaercs He Gonee OLHO-
ro roga, a B 91 cayyae — He Gojiee ABYX JieT. TO 3HAYHT, YTO €CJH
B TeyeHHe JBYX JeT Ha0/ioNajoch YBeJHYEHHEe TOMOBBIX CYMM aTMO-
cepHbIX OCaAKOB NO CPaBHEHHIO C MPeAUWIEeCTBYIOWIMMH TONAMH, TO B
nocaeayoulee BpeMa HX KOJAHYECTBO HAaYyHET YMEHbIIAThCA, HO He 6o-
Jee ueM Ha 50% oT MHoOrosneTHEeH aMIJIHTYASI.

Pacnpenenenne atMochepHbix ocaakos Ha Teppuropun [lepmckoii
06/1aCTH MOXKET 3HAaYHTeNbHO MEHSATLCS B 3aBHCHMOCTH OT TPAEKTOPHI
unkaoHoB. [Tocneanee xopomo NoKasaHo B MCC/IENOBAaHUHM, f1POBEEH-
HOM Hamu coBMecTHO ¢ E. M. YecHokoBoii, Korfia 6blyi 32 ABYXJ/ETHHI
nepHox (1952—1953 rr.) npousBelien aHaAu3 pacnpefefeHus Ocai-
KOB NPH PA3NHYHBIX TPAEKTOPHAX CMEUIEHHS IHKJIOHOB OTHOCHTEJbLHO
IMepmckoit obnacti. Bee uukaons! ycnoBHo Gbliu nofedessl Ha 4 TH-
na: 1) ceBephbie, nepemMellalouiyecs ¢ ceBepa Ha IOr, HHaye, «HbIPAIO-
HIHe» UHKJIOHBI, 2) ceBepo-3allajiibie, BO3HHKalOmHe 3a 68° c. .,
-3) sanazgusie — ot 44° 1o 68° c. w. ¥ 4) OXKHBIE, MepeMemlAIOUIHeCH
B CeBePO-BOCTOYHOM HJIH CEBEPHOM HampaBJeHHAX co cTopoHnl Cpeau-
-3emMHoro, Hepnoro nian Kacnuiickoro mMopeil.
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YCTAHOBJIEHO, YTO HanGoJiblllee KOJHYECTBO OCAJIKOB Bhiflajaet npu ¢op-
me C (or 150 mm Ha 3anage obaacth ao 200 mm HA BOCTOKE), a HaM-
menbuiee — npu ¢opme E (or 50 mm Ha wro-sanage no 90 mm Ha
BOCTOKe); npu 3amagHoit dopme uupkyasuuu (W) na samage obaa-
ctH Buinagaer 110 uam, a Ha BocToke — 140—150 mm.

YkasaHHbie 3aKOHOMEPHOCTH B pacrnpefeneHdn aTMocdepHbIX
OCa/IKOB NPEACTAaBJAIOT HECOMHEHHBIH HHTEepec s H3yYyeHHs (PopMHu-
POBaHHSI PEYHOro CTOKA H 3ac]yXHBAlOT Oojee NeTaabHOrO HCCaeno-

BaHHS.
JIUTEPATYPA

Banrenrefim I §I. OCHOBH MakpOUHPKYJAUHOHHOrO MeToAa MAOJArOCPOYHLIX Me-
teoposioruyeckHx nporuo3oB Ajas ApkTHkH. JL.—M., [aascesmopnyts, 1952.
Bepecunesa U. A. u Jaunaosa JI. I1. Bausnue Bo3sBbilieHHOOTeH pPaBHHHBI
Ha ocaaku M BaarooGopot. «Tp. I'TO», Buin. 45 (107), 1954.

«M3aMeHeHHe KAMMAaTra B CBSI3H € MJAHOM TNpeo6pa3oBaHus NPHPOAL 3aCYIIHBLEIX
pafionos CCCP». Ilog pea. X. H. Ilorocsana. JI., I'mapomereonssar, 1952.

Kanmaronoruuecknit cnpasoynnk CCCP, 1946, Buin. 9.
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B. I. BBIKOB, MEXJ1H 3J1b CAXA®

MAKCUMAJIbHBIN CTOK PEK HPAKA

O6mue 3ameyanns. Ha pexax Mpaka nanGosplusie pacxoan ¢op-
MHPYIOTCS1 32 CYET CHEroBOrO M HOXKAEBOro MHTAHMSA, NOCTHIAasi MaKCH-
MaJibHbIX 3HAYEHHH B anpeje — Mae.

[TaBojoyHble pacxojbl NOXKAEBOro NMPOHCXOKAEHHS B OTHE/AbHLIE
rojfibl B MEpPHOJA BeCHbHI MOTyT MpPeBplIIaTh MAKCHMaJbHble PacXoAbt
CHEroBOoro npoucxoxxkaenusi. ITaBofoyHble pacxoibl COBMECTHO ¢ pac-
XOAOM, MOCTYNAIOIHKM B PeKy OT TagHHS CHEroB, MOTYT NPeACTaBAAThH
coboii GoJbLIYIO OMAacHOCTb, 4YTO HMea0 Mecto B 1941, 1946, 1950 u
1954 rr. na peke Turp u B 1954 r. na pexke EB¢par. ITonosonbe Ha
pekax Turp u EBdpar B 1954 r. 66110 caMbIM BBICOKHM B Te4yeHHe MO-
caennnx 50 ner. O6Ge pexkn B paione r. Hacupusi coeinHHIHCh B pas-
JiBe BMeCTe, YTO HaHec/o cTpaHe GoabuloH ymepg.

Monyan mMakcuManabHoOro cToka. Mojaysiu MakKCHMaJbHOTO Mecs-
Horo croka pek Mpaka mo mannbiM (akTHYecKHX HabmawoaeHuin (10
1957 r. BKIOUMTENbHO) TIpHBEAeHB B Taba. 1, a MakCHMaJbHOTO Cy-
TOYHOTrOo CTOKa — B Taba. 2.

Moayau MakCUMaJbHOrO CYTOYHOTO CTOKAa Ha peke THrp H ero
npurokax uamensiiorcsi ot 220 a/cex km? (peka Xasep) u 136 a/cex/km?
(pexa Boabwoit 3a6) B ropHoit obaacth no 1,6ea/cex/km® (Turp —
Awmapa) u 0,71 a/cex kn®> (Kenak-Canex) ma lore MeconoraMcKo
HH3MEHHOCTH. '

Moaynn MaKCHMaJbHOrO CYTOYHOro cTtoka pekn EBdpar usmens-
iorcs ot 13,3 2/cex km®  (Xut) no 8,5 a/cex km? (MHMXKe TIJIOTHHBI
XuHaug).

Moay/H MakCHMaJjJbHOrO MECSIYHOrO CTOKAa pekH THrp u ee MpH-
TOKOB (cM. TabGa. 2) usmensiorcss or 48 a/cexk km?> (peka DBoapwoit
3a6—3cku-Kesnak) B ropHom paiione no 0,6 2/cex km? (peka Turp —
Kenak-Canex) B 10)KHOM HH3MEHHOM paiioHe. '

! Ha6monenusn 3a crokoM pex Mpaka nMeloT BecbMa Pas/HuHyIO JJIHTEAbHOCTb:
7 crBopoB menee 10 ger, 2 crsopa or 11 ao 20 aer, 6 crBopos ot 21 no 30 ner u
9 crBopos ot 31 g0 51 roaa.
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na Kaxasie 100 x. B cpenueropnom paiione (B npegenax BBICOT OT
1000 mo 2000 &) momyau uamensiorcs or 48 no 112 a/cex km?, yBe-
JuyuBasich B cpeaneM Ha 38 a/cex ku? ma 100 # BbicoTel. B npea-
ropuom paiione (6accefinb pek Aseiim u Xasep uuxe 1000 a) monynu
MaKCHMaJbHOr0 <CYTOYHOrO CTOKa YBEJHYHBAIOTCS ¢ MOHHXKEHHeM
cpeaneit BeicoThl Bogocbopa ¢ 48 mo 220 a/cex kM2, Kak « 3TO HMeJO
MECTO JJISi MECSIYHOT0 MAKCHMAJIbHOTO CTOKA.’

Ias pex-Mpaka ycTaHOB/IeHO HaJHyHe 3aBHCHMOCTH MaKCHMaJb-
HBIX CyTQUHBIX MOAyJieil oT miaowann Bogocbopa. CoraacHo ¢ 3TOMH 3a-
BHCHMOCTBLIO HaOGJIOfaeTcsi YBeJHYEHHE MaAKCHMaJbHOrO CYTOYHOrO
CTOKA ¢ yMeHbileHHeM Miouann Bofgoc6opa. YnoMsHyras Bbiue 3aBHU-
CHMOCTb MOXKeT GbiThb Buapameua ypaBHEHHEM

mec oyr =62—0,2F 4+ ——

rae F — naomann Bonoc6opa B 10% kM2 __ :
JlocTaToyHO ONpele/eHHO BbIPa3uJach 3aBHCHMOCTb MaKCHMaJb-

HOTO CYTOYHOTO CTOKAa OT MOAYJs roioBoro ¢roka (puc. 2). Ona npea-

CTaBJeHa TPeMsi KPHBBIMH.
[ xpuBas OXBaThiBaeT PeKH MOPHOTO pPaHOHa ¢ BRICOTOH BomocGopa

poimie 1800 x# (Boavwoit 3a6, Turp u EBdpar, nocnennne naxe B ux
HHJKHEM TEUeHHH). AHanmuqecxoe BbipaXKeHHe 3TOH KpUBOH Oyner

M
A Mcp.ron < 12,0 Muaxc.cy'r = ﬁ" —1,06;

M
Aﬂﬂ Mcp rOA 12 0 Muaxc cy'r — _ﬁ)ﬂ_ — 54.

Il KpuBasi OXBaThlBaeT cpem{eropumu .pafion (Gacceinnt Masoro
3a6a u usasl, ¢ BeicotamMu Bomoc6opoB 1000—2000 ). Ananutuye-

CKOe BbIpaj{€HHe KPHBOil CBSI3U I/

476

M 200 Afcex. /M'IJ

sToro paiiona 6Gyner %
M 18[ \ g
¥l cp.roja
Muaxc.cyr‘ ] "6"—1'58_ + 5’8- 161 0
191
12} Z
IIT xpuBas pas GacceiiHoB pek 10+ 3./7%8
npeaAropHeix paiionoB (Aseiftma u gk y :
Xasepa, uuxe 1000 x) noxasniBaer 6L 1255
6osee  HMETEHCHBHOE YyBeJHYEHHE AR
MOAYJIE MaKCHMaJbHOTO CYTOYHOTO 2185 "’
CTOKAa € YBeJHYEHHEM MOAYJAA ' i :
CpeaHero TroHOBOro CTOKAa, Tak, . s 25035 W95 5
uanpumep, Xasep NpH Meprox= L — /T

=10,7 2/cex km?> nmeeT Myaxe.cyr=

=290 2/cex k#2. Dro obbsicnsiercs  PHC. 3. CBA3b MaKCHMAaabHOTO Mecs-
HOro CTOKa pex Mpaka co cpefnerono-

TeM, YTO PEeKH INpPEeAropHON 30HHI
BbHIM CTOKOM. H bl TOUYEK ——
HMEIOT XOTsl ¥ HeCoJplIOe KOJiHue- CM. TaGJS’pl, 2y
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CTBO AHEH ¢ OCajKaMH, HO BCerga CO 3HAYHTeJNbHOH HX HHTEHCHB-
HOCTBIO.

3HauuTebHO GoJiee TecHas M NpocTas CBsA3b HabJsogaeTcss Mexuy
MaXCHMAaJbHBIM MECSIYHBIM H CPefLHerofoBbBIM CTOKOM (CM. puc. 3), Ko-
TOpas MOxeT ObITb OnpeeseHa BbipaKeHHeM:

Muaxc.uec o 2:5 Mcp.rog .

B npenenax Mpaka no npuBefleHHOH CBA3H (CM. PHC. 3) HJIH NMpHBEAEH-
HOMY YPaBHEHHIO MOMKHO AOCTATOYHO TOYHO ONPEHEJHTb BEJHYHHY MO-
AyJsi MAaKCHMaJbHOro MecsyHoro croka pex Mpaka ajas HeH3ydeHHbLIX
CTBOPOB.

Koadbduunentsl Bapuanuu MakcHMasibHbiX pacxonoB. Kosdpdu-
1ueHTH! BapHali¥ MAaKCHMMaJbHOrO CyTOYHOro croka pek Mpaka usme-
Haores (cm. Taba. 1 u 2) B npepenax or 0,14 (Turp—Amapa) no
0,74 (Azeiim—Anmxana). KosppuuueHTsl MaKCHMAJIbHOrO MECAYHOTO
CTOKa H3MeHsiorcss B npefeaax ot 0,18 xo 0,99 ans Tex ke cTBOPOB.

Cpa3b K03(p(uUHEHTOB BapHalHH MaKCHMAaJbHOTO = CYTOYHOrO H
MeCAYHOro CTOKa C BBICOTOH BoAocO6Opa HEJOCTATOUHO TecHasi, HO TeH-
HeHUHS yMeHblUeHHs1 KO3(Q(HUHEHTOB BapHALMH C YBEJHYEHHEM Bbl-
coTbl BojocGopa AOCTATOYHO oOnpejAeseHHas. UYerTkas 3aBHCHMOCTD
yCTaHOBJIeHA MexAy Ko3(p¢HUHEeHTOM BapHALHUH MaKCHMAJbLHOIO Me-
CAYHOrO CTOKa M KO3(HUHEeHTOM BapHAlLHH TOJOBOr0 CTOKa. AHaJH-
THYECKH OHa MOXKeT ObiTb NMpeACTaB/eHa YpaBHEHHEM:

oo (2 1C, ) —02L:

Menee TecHasi, HO Takxe JOCTaTOYHO ONpe/le/ieHHas CBsA3b CYIIeCT-
BYeT MexXAy Cvmauc.cy'r H Cvuax_c.uec-

B 3akmiouenue caepyer OTMETHTb, YTO NPHBEAEHHble XapaKTepH-
CTHKHM B@JHYHH MAKCHMAaJbHOTO CYTOYHOTO M MECAYHOTO CTOKa pekK
Hpaka orpaxaioT B CKPHITOM BHJAE BO3JEHCTBHE HA eCTeCTBEHHBIi
pexuM pek Bofo3abopa Ha OpOLUEHHe H peryJHpylollee BIHSHHE BOAO-
XpaHHJHIL H 03ep. YKaszanHble (AKTOpPLI OTPaXKAIOTCH TaKXKe H Ha
BeJHYHHAX KOIPDHUMEHTOB BapualiiH XapaKTEePHCTHK MaKCHMAaJbHOIO
croka. Ha BesuunHbl npuBeleHHbIX XaPaKTEPHUCTHK OKa3aJji, Kpome To-
ro, BO3JeHCTBHE Pa3JH4YHsi B TNPOAOJIKUTENbHOCTH HaOJI0AeHHI 3a
CTOKOM Ha OTHAEJIbHBIX CTBOpaXx.

B ¢Bsi3u ¢ npHBeAeHHBIMH Bbille COOOPaXKEHHAMHU MOJYUEHHbIe Xa-
PaKTePHCTHKH MaKCHMaJbHOTO CYTOYHOrO M MECSYHOTO CTOKAa CJeayeT
paccMaTpHBaTh Kak nepBoe npubJHIKeHHe K OCBEIleHHIO 3TOr0 BONpoca.

Uron)



~ MEXJIM 3JIb CAXA®, P. K. KJIMTE
NEPHOA ME)XEHH HA PEKAX HPAKA

Fnasubie pekn Mpaka Turp u Endpar nepecekaioT TeppHTOPHIO
CTPaHbBl CBOHM CpPeIHHWM H HHXHHM TeYeHHeM H, CJHBasich, o6pasylor
peky Lllarr-dab-Apa6, Bnanaiomyio B Ilepcuackuit 3aaus. HaunGonee
KpynHble npHTOKH Turpa B npejenax Mpaka—DbBoabmoit 3a6, Manbiit
3a6, Aseiim u [usna. EBdpar Ha paccMaTpuBaeMoit TeppUTOPHH
NMPHTOKOB He MMeeT. Jlasi MyCTRIHHBIX paioHoB Mpaka XapakTepHbl
BpeMeHHble BogoTOKH — Baau (lonides, 1937).

- Mayyenune ycaoBuit ¢opMHpOBaHHA M pexuma pek Mpaka umeer
GOJIbIION HayyHBIH W MPAKTHYECKHI HHTepeC B CBSI3H C MHTEHCHBHBIM
MCTOJb30BaHHEM HX CTOKa X/ia opowenHss u o6Bopuenusi (Hydrolo-
gical Survey of IRAQ, 1959).

'OnHuM M3 BaXKHEHIIHX 3JIEMEHTOB B peXHMe MPAKCKHX peK
SABJISIETCS] MEXEeHHBI TNepHOM, KOrja CTOK peK XapaKTepuayercs npo-
AOJKHTEJNbHBIM CTOSHHEM HH3KHX YPOBHeH M pPacxo/loB BOAbI W KOraa
NHTaHHEe peK IPOHCXOAHT B OCHOBHOM 3a CYeT MOA3EMHBIX BOX TPH
CHJILHOM COKPAlCHHH HJH IOJHOM MNpeKpauleHHH I0BEpPXHOCTHOrO
CTOKa.

MeKeHHBIH CTOK peK 3aBHCHT OT ¢usuKo-reorpaduyeckux ¢axro-
POB W MECTHBIX OCOGEHHOCTEeH TEPPHTOPHH, H3 KOTOPbIX rJIaBHasi PoOJib
NPHHAAJIEHKHT KAHMATHYECKHM YCJOBHSIM, JIHTOJOrHYECKOMY COCTaBY
 KOpPeHHBIX NOPOJ, CTeNeHH BPE3aHHOCTH Pycsa ¥ HHOHIbTPALHOHHBIM
CBOHCTBAM TPYHTOB. |

Mexenb Ha pekax Mpaka Hacrynaer oObIYHO B JIeTHE-OCEHHHI
nepuoA (B cpefHeM ¢ HIoAa no Aekabpp). B 310 BpeMs peku mnuTa-
IOTCS B 3HAYHTEJbHOM Mepe IPYHTOBHIMH BOJAMH H BOJAMH OT TasiHHS
cCHeros B BbicOKoropbe. Korja 3amacel cHera HCYe3aloT, HCTOYHHKOM
NHTAaHHA PEeKH BO BpPeMsl JJIHTENbHBIX Oe3M0XKAHLIX NEepHONOB TIOYTH
HCKJIIOYHTEJIbHO CAYXKAT I'PYHTOBbie BOAbI, IIpHYEeM H 3TOT BHA MNHTa-
HHSL MOCTeNleHHO ocaabeBaeT M CBOAMTCS K MuHuMyMmy. [locaennee
00CTOATE/ILCTBO MOXKET Bbi3bIBaTh Jajke NepecbiXaHHe pek.

[To cBoemy xapakrepy MexXeHbp Ha pekax Mpaka moxer 3Hauu-
TeJbHO MEHATBHCS KakK N0 NPOAOJIKHTENbHOCTH, TaK H 10 BeJHYHHE,
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YTO CBA3AHO C APKOH KOHTPACTHOCTHIO NMPHPOAHBIX YCJAOBHi. B Gac-
ceitnax pex Turpa u EBdpata MoxHO HabaoAaTb H3MEHeHHe JIAaHI-
wadToB OT BBICOKOTOPHBIX PaHOHOB aJbIIHHCKHX JIYTOB M JIECHOiH pa-
CTHTEJbHOCTH, 60raThlX BOAHBIMH pecypcaMH, A0 necyanbix 6e3BOAHBIX
NYCTbIHb, MTOYTH COBEPIIEHHO JHIUEHHBIX XKH3HH.

. Pasauuus B cTpoeHuu peabeda, KAMMATHYECKHX YCJAOBHSAX, Teo-
JIOTHH M THIAPOTEOJIOTHH, a TaKXe MOYB, FPYHTOB H PACTHTEJbHOroO
NOKpPOBAa Ha TEPPHTOPHH B 3HAYHTEJbHOH CTeNeHH H3MEHSIOT Xa-
paKTep pexHMma CTOKa B NEPHOA MEXEHH B pasJHuYHbLIX paioHax
Hpaxka. : 3
s pek c¢ HanOojsee BBICOKO - PacnoJioKeHHbBIMH BomocGopaMH
(6onee 2000 »), rae nuTaHHe SABJAAETCH TNPEHMYIIECTBEHHO CHEro-
noxaesbiM (ocaaku okono 800 mam), mexenp HabGaofaeTcs B OCeHHe-
3HMHHI mepHoa (aBrycr—sHBapb), KOrja npekpailaercs TasHue cHera
H BbiajeHHe AOXKAEH H PeKH NepPexoAsT HCKJIYHTEJNbHO Ha TPYHTO-
Boe nuTaHue (Tabsauua). ITpoAOMKHMTENBHOCTL MEXEHHOro MepHoaa
moxker Koaebartbcsi ot 110 (Turp — c. dap-Parxa, 1954 r.) no 207 auei
(Bon. 3a6 —.c. Acku-Kenak, 1954—1955 rr.) u cocraBiaser B cpefHeM
153 nnsa. ” ' .

MeKeHb BBICOKOTOPHOTO paiioHa OTVIHYAeTCs CPaBHHTEJbHO He-

Goabluoi BoAHOCTBIO, OKosio 13% ot romoBoro croka (Boabwoit 3a6
" Turp, cm. tabauny). Jaa ruaporpada MeKeHHOro mepuHojpa Xapax-
TEPHO MOCTeNeHHOe YMeHbIUeHHe PacXOMOB BOALI CO CPAaBHHTENbHO
HeGONbUIHMH HX KoJeGanuamHu, B nepuoa c centabps no okrabpn Ha-
CTynaeT yCTOHYHBasi MeXeHb H Pacxoibl BOABLI B 3TO BpeMsl OCTAIOTCH"
noytH Ge3 H3MeHeHHi. MexeHHbII mepuoj 3akaHyuBaercs OObLIYHO B
nekabpe pesKHMH NMaBOJAKAMM, KOTOpble CBSI3aHbI ¢ HHTEHCHBHBIM Bbl-
najaeHHeM OCaaKOB. ; ' '
- Ha pekax cpeaueroprosi 3ousl (or 1000 mo 2000 ), KoTopbie
MOJIyyaloT MHUTaHHe YAaCTHYHO 32 CYET TaJbiX BOJ CE30HHbIX CHEros, B
OCHOBHOM 3a cueT HA0XAeBblX ocaakoB (okoso 600 mm) (Mypanos,
1959), mexeHb XapakTepHa AJs JeTHe-OCEHHEero nepuoja, Korpa npe-
KpalulaeTcst TasiHHe CE30HHLIX CHEroB M BbiNaJeHHe N0XKAEeBbIX OCajKOB
MPOHCXOAHT PeAKo. DTOT NepHoA HabJalofaercsa NOYTH Bcerga ¢ HIOAsA
no Hosi6pb (cM. Tabauuy),. koaebascb or 82 (p. Esdpar —r. Xur,
1937 r.) mo 235 pueit (p. dusna—Bomomepuwmit nocr, 1936—1937,
1948—1949 rr.) u cocraBaser B cpenneM 169 auei. >

BomgHocTh MeXKeHH CpeIHeropHoi 30HBI HeCcKoJabKo Oosbiie Mo
CPaBHEHHIO C BBICOKOTOPHOH 30HOH M cocTaBaseT B cpeanem 18,5% ot
rOfOBOTO CTOKA, YTO MOXKHO OOBACHHTb B 3HAUMTEJbHON CTelNeHH yBe-
JHYEHHEM JIeTHero mnepHona u 6oJee 61aronpHsITHHIMH YCJAOBHSIMH NH-
TaHHA B 3TO BpeMs. phattee o

Ias rugporpadoB MeeHHOro Mepuojaa CpPeAHEeropHO¥H 30HbI Xa-
pakTepHo ofliee NOCTeNeHHOe YMEHbIIEHHe PacXoAoB BOAb (pHCY-
HOK) €O CPaBHHTENbHO HEOONBLWIMMH HMX KOJeOAaHHAMH B CpeiHeM IO
oKTA0ps, Koraa HabJaI0NAIOTCA HAHMEHbIIHe pPacXofbl. 3aTeM pacxoibl
HAYHHAIOT YBEJHYHBATHCS, YTO YaCTO COMPOBONKAAETCH XOPOIUO BhIpa-
EHHBIMH JQOXKAEBBIMH NMaBOAKAMH.
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Ta6anua

XapakrepucTHKa CTOKA B MEPHOR MeXeHH

A | . TIepHoa MexeHu

Cpeaunfi | OGvem |Ilons me-

X KTep BOAHOCTH npoxon- pqcxo-g CTOKA xeunorc_)
Foaw gt el Ao | xomeiy | EaTeR bRl G gl o
anm | Mfcex Kmd Ke, %
p. Aselim —c. Aupxana, F* = 13000 xmd, Hop = 965 m
1957 MHOTOBOHBIH 4/VII| 6/XI 99 2,40 | 0,020 1,2
1945 CPeAHH . . « .+ . 28/1V| 4/XI|. 191 5,20 | 0,086 9,7
1956—1957 | manoBogeeif . . . 3/V S/I| 223 1,66 | 0,032 16,9
' \
p. Musna — Bozomepunii nocr, F =29700 xu?, Hep = 1409 u
1957 - MmuorosoaHwmit . .| 22/VII| 4/XII 16.6 114 1,640 16,7
1936—1937 | cpeanuit . . . . . 21/V1 24/1, 235 -| 74,8 | 1,520 27,4
1948—1949 | masqosogustit . . .| 10/VI 17/1| 235 38,1 | 0,770 29,4
p- Manwii 3a6 —c. Kanpu, F = 15600 xu?, Hcp = 1570
1954—1955 | mmorosoamsifi . .| 6/VII| 10/11| 188 | 91,7 | 1,490 | 11,0
1956—1957 | cpemunii , . . . . lS/VII{ 3/1 173 79,8 1,190 16,1
1951—1952 | manoeomumit . . .| 24/VI 10/1 201 47,2 | 0,820 21,6
p- Esppar —r. Xur, F =1264100 x#?, H,p= 1854 x
1954 | wmorosonumit . . 6/VIIL| 10/XI| 97 | 377 | 3,160 | 8,0
1937 cpennnft . . . . . 8/VII| 25/X 82 288 | 2,040 l 7,4
1933 majosoquuit . . .| 30/VII|21/XI1I| 145 228 | 2,860 28,6
p. Turp —c. dap-Garxa, F = 107600 xu?, Hep = 2142 x '
1954 | mworosomseiht . .| 7/IX(25/XII[. 110. | 418 (3,970 | 6.2
1956—1957 | cpemnmin . . . . . : , 4/VIII 19/1 168 461 | 6,690 15,0
1955 masoeonumi . . .| 8/VII| 24/XI| 140 311 | 3,760 | 14,3
. p. Tuip-—-r. Mocya, F;—_—54 900 x#?, H.p==2196
1954 | mnorosommi . .|22/VIII|21/XII| 122 | 236 |'2,49 | 7.2
1949 cpeammit . . . . . , 3/VIII{25/XH| 144 173 ] 2,15 l 11,1
1934—1935 | manoBogumit . . . 23/ VIl 2/1|" 163 126 1,77 14,7
» . :
p. Boabuwok 3a6 —c. cku-Kenak, F = 20500 xu?, Hop ='2210 u
1954—1955 | muorosomusat . . (19/VIII[ 13/HI[ 207 ( \203 | 3,630 16,9
1939 cpefuné . . . . .| 5/VII|30/XII 166 148 | 2,120 16,0
1955 | manosogwudt . . .| 13/VII|15/XII| 156 138 | 1,860 | 21,4

* F—naomans sogoc6opa
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Pexu npearoproit yactu Mpaka ¢ npeuMMyILeCTBEHHO MOXKIEBBIM
NMHTaHHEM HMEIOT MeXXeHb B JleTHee BpeMsi (Mai#—HOs6pb), Koraa nu-
TaHHe peK TIPOMCXOAMT B OCHOBHOM 3a CYeT IPYHTOBOrO CTOKa, TakK
KaK OCaJKOB B 3TOT NepuoA nodytH He ObiBaer. Te ocaiku, KOTOpbIe
BbINAZAIOT, [IOJHOCTbIO YXOAAT HAa HCIApPEeHHe.
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Puc. 'mppomerpnueckne noctsl Ha pekax Turp m EBdpar

Cpeausisi NpoAO/IKHTENLHOCTL MeXEeHHOro nepuoaa oxkoso 171 aus
(p. Ageiim y c. Anjkana). : ‘

YBesinueHHe NpoLOJMKHTENbHOCTH MEXKEHHOro NMepHoAa No cpaBHe-
HHIO C BLICOKOTOPHOH H CPeJHEeropHoil 30HAMH B TIPEArOPbAX MONKHO
O00BSACHHTL B NEPBYI0 OYepelb YMEeHbIIeHHeM KOJHYecTBa Ocaikos (10
200 ma) u 3HauuTesbHBIM HcnapenueM. ITocaeHHM 06CTOATENLCTBOM
OOBACHACTCA M TO, YTO BOAHOCTb MEXEHH B 3TOM paloHe CHHXXAeTcs
B cpeniHeM 10 9% ot romoBoro cToka (cM. Tabanuy).

OO6biyHO MexkeHb, Xak Hanpumep Ha p. Aseiim y c. Auaxana,
HMEeT YCTOMYMBbI/, paBHOMepHBIH XapakTep. [lepexoa K MexeHH MO-
Ket ObITh NMOCJe UeJNOro pafa AoXiaeBbix naBoaxos (1945 u 1956 rr.)
HJIH nocJie o4YeHb peskoro cnaga pacxomoB (ot 130 s#3/cex no 10 x%/cex
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3a aBa Mecsua 1957 r.). MexeHHbIH nepHox OOBIYHO 3aKaHYHBAETCH
PEe3KHM INepexofAOM K JOXKAEBbIM MaBOAKAM, KOTOpble B OAHH HAEHb -
MOT'YT YBEJMYHTb PacxXoisl BoAbl oT 5 m%/cex mo 368 m3/cex.

Caenyer uMeTb B BHAY, YTO XapaKTep PeXHMa MeXeHH pek npej-
ropHoii yactu Vipaka B 3HauHTeJbHOH CTENEHH HCKaXKaeTCs H3bSITHEM
BOJbI HA OpOLIEHHE.

Hacrynaenue MmexeHHoro nepuosa Ha pekax Hpaka, ero mnpo-
JOKHTEJIbHOCTh M KOHell TeCHO CBSi3aHbl C YCJOBHSIMH THTaHHS pekK,
YTO B CBOIO OYepedb B 3HAYHTEJbHOH CTeneHH O0YC/IOBAEHO BBLICOTHLIM
MoJIOXKeHHeM TOro uJau HHoro OacceitHa. IIpumepoM MOXeT CAYyXHTbL
HAYaJ0 MeXeHH, KOTOpoe B OCHOBHOM OOYCJOBJEHO MNpeKpaleHHeM
MHTEHCHBHOrO M TNPOAOJIKHTEJNbHOrO TasHHSI CHera M BblaJeHHeM
KHAKHX OCaJKOB, YTO, B CBOIO OYepejb, ONMpeje/sieTcsi pacnpejese-
HHEM BBICOTHBIX 30H BoJocOopa peKH.

Hayasno MexeHHOro mepHola npu HH3KHX BBICOTaX BojpocGopa
(mo 1000 x) BcaeAcTBHe MaJIOro KOJMYECTBA OCAAKOB H 3HAYHTENb-
HOTO HCMapeHHss HayWHaercs paHo, elle BeCcHOM, B anpesie, Kak 3710
MOXHO BHJAeTb Ha p. Aseiim (cM. Tabauny).

C yBenuyeHHEM BBICOTBI BOAOCOOPOB HAYaJ O MeXXeHH CABHraeTcs
Ha 0oJiee nMo3aHHe CPOKH — A0 aBrycra, Kak, Hanpumep, Ha peke Boub-
woi 3a6 (Hep=2210 x). Bosee no3anne CPOKH HACTYMJEHHS MEXKEHH
B BBICOKOTOPHBIX PaiOHAaX CBsA3aHBI C MNPOAOJMNKHTEJIbHLIM nOCTynne-
HHEM TaJbiX BOZ.

Tasuue cmera B ropax B OTAeNbHBIX udacTax OaccefiHa npoucxo-
AUT He ONHOBpeMeHHO: B GacceiiHax I0XKHBIX NPHTOKOB CHEr CXOIHT
3HAYHTEJbHO paHblle, 4yeM B CEBEpPHBIX, MO3TOMY, HampuMep, MHK MO-
JoBoAbsi MaJsioro 3aba, Kak NMpaBHJIO, 3HAYHTEJNbHO OMNepexaer THK
Boabworo 3aba, a BosiHa MOJMOBOAbSL Y JIMAJNB NMPOXOAHT paHee, YeM
y 3THX ABYX pex.

-Yaanoch NoJyYHTh 3aBHCHMOCTb HACTYMJIEHHS MeXXEHH OT BbICOTHI
BOZOCGOpa W BOAHOCTH roja. B ma/ioBoJHbIe rOJbI MeXeHb MOXeT Ha-
CTYnaTh, KaK npasuno, Ha 20 aueli panplie, yeM B CPelHHe IO BOA~
HOCTH roJbl, a B MHOTOBOAHbIe — Ha 20 qHel no3xe.

3aBHCHMOCTb HAYAda MeKeHHOTO nepHoia OT CpelHell BLICOTHL
Bogoc6opa MoxKeT ObiTh BhIpaxKeHa ypaBHEHHEM:

tow = 64,6 (H,, — 1000 + K, €

rae f,, — BpeMs Hauajla MeXXeHH, BblpaKeHHOe B JHAX OT Hayaja roja;
pr — CpefiHsis BbICOTa BOJAOCOOpa, BblpaxKeHHast B MeTpax Haj ypos-
HeM Mops;

K — K03bdHUHEHT, YYHTBIBAIOUIHH BOJHOCTH pacCYMTHIBAEMOro Ie-
puora. OH Moxer W3MeHATbCA oT -+ 20 (B MHOrOBOAHBIH Tme-
puon) Ho — 20 (B MaJIOBOAHBIA MEPHOA). CpefiHHH 1o BOA-
HOCTH meproA Ko3pduuuedt K OJIH30K K HYJIO.

Konen, MexxeHn Ha pekax Mpaka onpesensiercs HayajJoM HHTEH-
cuBHOro Beinajenus ocaikoB. Ha Esdpare (r. Xut) MexeHb MQXKeT
3aKaHYMBATbCS, B 3aBHCHMOCTH OT BOJHOCTH roja, B ox'rﬂt')pe-—
nexabpe. '
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Ha pekax npemivpuii (A3efim) MexKeHb 3aKkaHuHBaercs B HosiOpe—
sinBape, B cpeaHeropHoii 3one ([dusina, Maawmii 3a6)— B aekabpe—
¢eppage, B BbicokoropHoi 3oHe (Turp, Boapwoit 3a6)— Hoabpe—
Mapre. , : ,

Kak noxkasasn anaaus croka pek Mpaka c¢ yBeanyeHHeM BBHICOTHI
BojocOopa, NpOAOKHATENbHOCTh MEXKEHH, KaK NpaBHJ/IO, YMEHbIUAETCA:
B NpeAropbsix OHO cOcTaBjasieT B cpeaHeM 171 neHb, B CpefHEeropHoH
3oHe — 169 u B BBICOKOrOpHO# 30He — 153 AHsA. DTO sIBAEHHE CBA3aHO
¢ Oosee OaaronpHATHLIMH YCJIOBHAMM YBJaXKHEHUs B ropax, ueMm
B npearopbsix. Kak yxe oTmeyanocb; OCaKH MPeAropuii MoOryr co-
craBasaTh 200—300 sm, B TO BpeMs Kak B ropax — ao 1000 sxm.

M3 ananusa MeXeHHOro nepuosa BHAHO, YTO OOllee H3MeHeHHe
MeXEHH TeCHO CBSI3aHO C BBICQTHBIM MoJoXeHueM OacceilHa, onpege--
JAIHEM KIHMaTHYECKHE YCJOBHA, KOTOPble SBJSIOTCS pellalomumMy
aas popmupoBauus obuieit BOAHOCTH TeppHTOpHH. OHM OKa3biBaioT
BJHAHHE Ha yBeJHUEHHe 3arnaca IPYHTOBBLIX BOA B 0OaccefiHe Hemocpen-
CTBEHHO uYepe3 OCaJlkH W Ha YMEHblIeHHe T'DYHTOBOrO NHTAHHA PeKH
BeaeacTBHe Gosbwioro ucnapenus. - [Tocaeanee oGcrosiTenbcTBO Onpe-
AeJfeT XapakTtep, HAayado, KOHel, NPOAOJKHTEJNbHOCTb W BOAHOCTD
MEeXXEeHH.
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H. C. PEAOPOBA

MHUHHMAJIbHBIA CTOK PEK CAXAJIMHA

ldcnonbsonauue pex CaxajHHa KaK HCTOYHHKOB MHTHEBOTO M MPO-
MBILIJIEHHOTO BOJOCHaGXeHHs1 Tpebyer TIMATENLHOrO  HCCIEA0BANHS
MHHHMaJILHOTO CTOKa pekK.

HaunGonee Huskue pacxoast Boasl Ha Caxanune Habaiogaiorcs
B 3UMHHIl NEPHOL. ;

XapaKkTepHCTHKA MEMEHH

3uMHASA MeXeHb HauHHaeTcs B KOHLe HoAOps — HauaJje Je-
Kabps ¥ npojoJKaercsi N0 . CepefiMHbl anpess, HHOraa Jo KoHua
anpens. 3a Hayaso 3uMHeli MeXeHH _TMpPHHATA JaTa yCTaHOBJIEHHHA
YCTOHUMBBIX MHHHMAJbHBIX PAacXONOB BOAH, a 3a OKOHUAHMEe — JaTa
MOCAEJHer0 YCTOHYHBOTO MHHHMAJbHOrO pacxosa. [IposoVKHTe b
HOCTb 3WMHeH MexeHu 3a 12 aer ¢ 1954 no 1962 r. uamMenanach B AHa-
nasone 130140 nuefi na cesepunix pexax u 100—110 nuefi na 0X-
HbIX PeKax.

Jletusia mMexeHnp Ha pekax Caxanuna HacrynaeT B KOHIE
HIOHSI — HavaJge Hiosis. JIeTHsAs MexXeHb, He TpepbiBaeMas JOXAeBbIMH
NaBOAKaMH, HaO/IIOJAeTCs’ HA' CEeBEPHLIX PEKax W Ha pekax aanajgHoro
no6epexxbs. Han6onee nponomkutensia oHa Ha pexke AsneKcaHIpOBKe.
Ha pexax JleonnnoBke, Maxaposoii, Hopouae B HHXHEM  TeYeHHH,
Bnajaiolux B 3aauB TepreHusi, JeTHeH MeXeHH He HAGMORACTCS.

[Tpopo/mKuTeNbHOCTL NEPHOAA ¢ HH3KHMH PacxXofamy Mexiy ma-
BOAKAMH HCYHC/ISETCH HECKOJbKHMH AHSIMH, M HAacTYNaioT OHH MOYTH
OAHOBREMeHHO Ha MHOrMx pekax. Hanpamep, B 1962 r. na GoAabwWHH-
CTBe 'pPeK MHHHMaJjbHble PaCXONbl BOAL HACTYNH/JIH TOYTH ONHOBpe-
MeHHO 2429 aBrycTa M OKOHYHMNHCH TaKxe MNOYTH OXHOBPEMEHHO

8—9 ‘centabps. Toabko Ha HEKOTOPBIX pekax (uanpumep, Ha Ane-
KCaHJPOBKE) 3Ta CHHXPOHHOCTh Oblyla HapylleHa. -

[TpoNONKHTEILHOCTL JIETHE/ MeXKeHH yMeHbllaeTcss ¢ cesepa Ha

ior or 62 amefi (Asexcanpposka) xo 20 nueﬁ (¢upconxa). a npo-
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JOJIXKHTEALHOCTh TPOXOXKIAEHHS MHHHMAJIbHBIX PacxoioB OT 32 (Ane-
kcanaposka) go 10—15 aueit (Ha pexax, BnajaiolHX B 3a/IHB Tep-
NeHus ).

MHHHMAaJdbHBIY MECAUYHBIH M CYTOUHBIH CTOK IMOUTA
Ha Bcex pekax Caxanwna HaGmaojaercs B KOHUE 3MMHEro nepHoaa:
B MapTe, uHOrAa B (eBpaje, a B OTAeNbHbLIE oAbl B fHBApE.

CpennemMecsiuHble MHHHMaJbHbBi€e PACXOMbl 32 3HM-
HHi MEepPHOJ HM3MEHSIOTCA OT HECKOJbKHX [eciTKOB JHTPOB IO

Wy, COMEL :2—3 M*/cek W TONBKO ANs PeK
Man, Q0 QW 080 120 160 200 ~ Toimp u Iloponait pacxomnl €O-
a.eym P i 7 craBasior 5—10 m*/cex. Moay-
400 1% gm CTOKa  H3MEHSITC  OT
0,26 afcex km® mo 1,5 —
2 2,5 a/cex KM? W TOJbKO Ha peKax
41 CeBepo-CaxaHHCKOH HH3MEHHO-
' CTH MOJAYJH BO3pacTaloT A0 3,5—
19 9,1 afcex xm? Orhenbphbie pexu
(MarpocoBka, I'acTesnnioBka) ne-
peMep3arT  Ha  JUVIHTEe/]bHOEe
Bpemsi.

CpenrHeMecsiyHbl € MH-
HUMaJbHb e pacxoldbl BO-
Abl B JJETHHH NE€pPpHOA Ha-

T T3 755760 minim 6JII0JaI0TCA yallle BCEro B HioJe,

. M. oo aBrycre ¥ HHOrAa ceHtsbpe.

o Cpeanemecsiyible MHHHMaJb-

Puc. 1. CBA3b MHHHMaJbHBIX cpeaHecyTot- Hble PACXOJbl BOABI JIETHETO ne-

" HBIX H cpenueuecaqﬂux MOIIleeﬁ CTOKa: puona BBILLIE. 3HMHUX VA ceBep-

I — Bce pekn Caxaauna, KpoMe CeBepo-  ppix pek B 1,5 pasa, Jasi 6oab-

Caxaaunckoit nuamennoctH; /7 — pexu Ce- i

Bepo-CaxanHHCKON HH3MEHHOCTH wxHCTBa pek B 3—10 pas, a aas

peK, Bnajlaloiux B 3aauB Tepne-

nust, — B 15—25 pas. Hanpumep, na pexke Makaposoii cpeanue Mecsu-
Hble MMHMMaJbHble PAacXO/bl Bbilie 3MMHHX B 35 pas.

B 6Gacceiine Teimu u [lopoHas MOAYyAH MECAYHOro CTOKa H3Me-
HsoTea or 2 o 5 afcex ku2. [lna GOJbUIMHCTBA XK€ PeK MOAYJH PaB-
Hpl 5—7 a/cex Km2, Ha CeBEPHBIX PeKax HMEIOT MEeCTO MOJAYJH CTOK&,
10 a/cex km? u Gouee. '

Ouelb HH3KHIl JETHHIT CTOK, MNOYTH PAaBHbIA 3HMHEMY, HMeeT!
AnekcaHIpoBKa, KOTOpasi B OTAeJbHBIE FOJBI MOXET nepechixaTb. - |

CyTounble MHHMMYMbl HaGJI0JAIOTCS, KaK NpaBu/io, B 3UMHHE,
Mecsilbl, H TOJNbKO Ha pekax MabHHKe H AJeKCaHIPOBKE — B HIOJeE,

MuHMMaJbHble CYTOUHBIE MOLYJM CTOKa st OOJbIUMHCTBA Per
menbure 0,5 a/cex kx?, nasa pex Teimu, Haii6ul, Cycyn, Jliotoru; Yrie-;
ropku # Jlecoropku onu pasubl 1,0—2,3 a/cek km?. TonbKo Ha ceBep-
MBIX peKax, rie ToJA3eMHOe NMHTaHHEe COCTaBJAET OKOJIO 709% (pexa:
MMuabTyH), MOAYJIH CTOKA BbICOKH: OT 3 10 9 s/cex km?. Mexny cpen-i
HECYTOUHbIMH M CPeJHeMeCSYHbIMH MHHHMAJbHBIMH MOAYJSIMH CTOKA
nosiyyeHa 3aBHCHMOCTD, TIPEJICTaB/eHHas Ha pHc. 1. : §
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CBa3b MHHMMAJbHOTO MOAYJASA CTOKa C BBICOTOM BojaocOopa

Inaposorn, 3anHMawUuecs H3YYeHHEeM MHHHMAJbHOTO CTOKA,
MOAYEPKHBAIOT CJOKHOCTD YCJOBHH ero PopMHPOBaHHS M 3a1mcumoc1‘b
OT MHOPHX ReHCTBYIOUHX (aKkTOPOB.

B ropHbix YC/0BHAX OblaH CHA€JaHbl NMONLITKH OOHAapYXHTb CBA3DL
¢ naomansio Bogocbopa M rayOuHOH 3po3nOHHOro Bpesa (Baxhos, .
1956; Ilyabu, 1963; Illernosa, 1960). Ho GoabmiueCTBO HCCaeA0Ba-
teneii (Bnamumupos, 1955, Boikos, 1963; Illyasu, 1963 1 np.) B Ka-
yecTBe OCHOBHOTO INOKa3aTeJss MHHHMAJbHOIO €TOKa paccmarpusaxor
CpeAHIoI0 BhICOTY BoaocOopa.

Ha dopmupoBanHe MHHHMAJbHOTO CTOKa CaXaJHHCKHX peK OKa-
3bIBAIOT BJHAHHE CJEAYIOLIHe OCHOBHbie (AKTOpbl: KiauMar, pesbed,
JIATOJIOPHs], THAPOTEOJOrHYECKHE YCIOBHSA M TeKTOHHKA.

M3 nepeunciieHHbIX Bbille (aKTOPOB HENOCPeACTBEHHO TOJBKO-
peaved (uepe3 cpelaHIO BHICOTY Bomoc6opa) MoxeT ObITh CBfi3aH 3a-
BHCHMOCTbIO ¢ BEJIHYHHOM MHHHMaJbHOro cToka. ['maporeosornueckue
ycaoBHA 6GacceiiHOB HECOMHEHHO TaKXXe HMEIOT NepBOCTeNeHHOe 3Ha-
yeHHe IAs1 GOPMHPOBAHHS MHHHMAJIBHOTO CTOKA, HO BJIMSHHE 3THX
¢akTOpOB, KaK M KJMMaTa, MOXeT ObiTh BLIPAXKEHO TOJLKO B Ipolecce
pPaiiOHHPOBAHHSA YCJOBHI (HOPMHPOBAHMS MHUHHMAJbHOrO CTOKAa, YTO
NPaKTHYECKH H OCYLIECTBJAETCS TOCPEACTBOM PaHOHHPOBAHUS 3aBH-
cHMOCTH Myun=[(Hcp).

Ha puc. 2 npeacraBnena CBf3b BeJHUHH MHHMUMAJAbHOTO CpejHe-
MecsiYHOTrO 3HMHEro CTOKa €O CpelaHeil BbICOTOi BomocGopa. Obuiee
KOJIHUECTBO MOJy4YeHHbIX 3aBHcHuMocTel 11. JIBe M3 HHX MOJY4YeHBl M
pek CeBepo-CaxaJuHCKOH HH3MEHHOCTH (pHC. 2a), HeBATb — IJsi peK
Cpeanero u IOxuoro Caxanuna (puc. 26).

Ha CeBepo-Caxanunckoit HuaMeHHoctd /-2 Kpusasa (puc. 2a, I)
o0beAnHAeT peKH, NMpoTeKaloulHe Ha KpaiiHeM ceBepo-BocToke Caxa-
JuHa (ot Caxanunku a0 Kaawinanbu). 3pech cambie BLICOKHE Ha BCEM
CaxalnHe MHHHMaJlbHble MOAYJH CcTOKAa — OT 4 a/cex km? Ha peke Ca-
xanuHke o 12,5 afcexk km? Ha pyube CeliCMHKOB, 4TO 0OOBACHSETCA
TeM, YTO NeCKH ITHOLEHOBOrO BO3pacTa, B OT/OKEHHSIX KOTOPHIX Ipo-
TeKkaeT OOJNBUIHHCTBO M3 3THX PeK, HMEIOT HECKOJbKO BOJOHOCHBIX
TOpPH30OHTOB ¢ Goabwoil MouiHOcThio aebura ot 0,001 mo 10 x/cexk.
Pasrpyska noaseMHbiX BOA IPOHCXOAMT npsMo B pycao. Huskue mo-
Ayau ctoka y pek CaxanuHKu ¥ Dppu. IT0 0ObACHSAETCH, OYEBHAHO,
He TOJBbKO - MeHbLIeii BbICOTOH BoAocbopa, HO M TeM, uTo OoJblIas
yacth UX OaccefiHa CJOXKeHA MeCYaHUKAMH C NPOCIAOSAMH aJeBPOJHTOB
H apruJIJIATOB; KpOMe TOTO, HMEIOT MecTo ¢/1a60BOJ00OH/IbHBIE 03€PHO-
6os10THbIE H GOJIOTHBIE OTJIOXKEHHSI TOPMAHHKOB H MJIOBATHIX CYIJIHH-
KOB, BOJIOOOH/IbHOCTb KOTOPBIX HeBeJIHKaA.

2-a kpueas (puc. 2a, 2) obbenunsier pexku Iluabtys, JIaurpol u
YepHuyio.

Ha rtepputopun Cpennero u IOxnoro Caxaiauna noayuenst cie-

AyiouHe paiOHHbIE 3aBHCHMOCTH:
3-2 Kpueas (puc. 26, 3) — pexa ThiMb ¢ TpaBoGepeIKHbBIMH IpH-
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TokaMu (3a HckaoyeHuem [lunenrn). 3aech MOAYJAH MHHHMAaJbHOTY
CTOKa JAOCTATOYHO BBLICOKH H H3MEHsIOTCs B npepenax ot 3,3 a/cek km?
(Teimb, coBx. Kpacuas Teimb) go 2,7 (Teimb, coBx. Hbiur). CpaBHu-
TeJbHO BBICOKHE MOAYJH CTOKa 00YyCJ/OBJeHbl TeM, 4TO Gosbluas 4act
maomwann (77%) sanaTa nopogaMu naneo3os (Ao crBopa Kpacha
TbiMb), NEPeKPHITHIMH MOLUIHBIM YeXJOM KpPYMHOOGJIOMOYHOro MaTes
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Puc. 2. Kpupble 3aBHCHMOCTH MHHHMAJbHOTO MECSAYHOrO 3HMHEro CTOK:?

OoT cpeAnell BHICOTH BofocOGopa: a— pekn CeBepo-Caxaiuuckoii HH3-

menHoctH; 0 — peku LlentpansHoro u IOxuoro Caxanuna. Ilpsambimy

uxppaMu (5) NOKa3aHu KPHBLIE 3aBHCHMOCTeH, COOTBETCTBYIOLIHE HO-

MepaM paHoOHOB; HakJouHbiMu (/5)— HoMepa THAPOJIOTHYECKHX CTBO-
poB. Ycaosuwe oGosnauenus (1—9) cM. B TeKcTe CTaThy

pHana. B cpeaHeM M HH)XXHEM TeYeHHH PeKH NpOTEKAlT MO0 ThiMb- )
[Toponafickofi HH3MEHHOCTH, BbINOJHeHHON (239 muomanu) MOUHBIMH
YeTBEPTHUHBIMH OTNOXKeHuAMHU (Ho cTBopa Kpacuas Toimb). . N0
2-a kpusas (puc. 26, 2)— npaBoGepexubie nputoku Iloponas. .
MuunManbHble MOAYJIH cToka uamensiioress ot 0,80 (Opaoska) mo 2,3
(/Teonunoska); peka Dawoxkaunka (rouka 22)' umeer caMbli HH3KHH
momysb croka (0,32), KoTophbili Ha KpHBYK He JOXKHTCA. Heckoabko
OTKJIOHsieTcs: OoT KpuBo# peka Onopka (rouka 19, Moyun=0,93). Ilpa-

! Homepa y Touek coo'rseq'c'raﬂor HOMepaM THAPOCTBOPOR MO CITHCKY PeK, MpH-
BefieHHOMY B npuJoxenun K cratbe . C. ®enoposofi (1962). ; > '
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yacte BomocGopa (61%) 3aHsiTa HEOreHOBBLIMH OTJOXKEHHSIMH, MEHDL-
wast (39%)— MeJ0BbIMH, KOTOPbIE B PaifOHaX C KPYMHBIMU TEKTOHH-
YeCKHMH TpeIHHAMH BOR0OGHJAbHBL. baccein AuexcaHapoBku o06.e-
CEH TOJIbKO B BEPXOBbAX H YaCTHYHO B CpPe/iHeil YacTH.

CanenoBartenbHo, GOpMHPOBAHHE MHHHMAJbBHOTO CTOKAa CBA3aHO B
3THX GacceiiHax CO CJ0XKHBIM T'eOJOTHYECKHM H TEKTOHHYECKHM CTpoe-’
nuem GacceiiHa H ero 06/1eCEHHOCTbIO.

5-a kpusas (puc. 26, §)— pexu, Bnajaipoue B 3aauB TepneHus
oT pekH J1a3oBoi 10 pekH PHPCOBKH. -

['eonornyeckoe CTpoeHHe ydYacTKa BOCTOYHOro mnobepexbs, rie
nporekalotT peku ‘ot Jlazosoit 1o PupcoBKH, oauHakoBo (okono 90%
NJIOUIaiH 3aHATO MEJOBLIMH OTJOXKeHussMu). Heckosnbko Gosee pasHo-
obpa3seH cocTas OPoOJ TOJAbKO B OacceiiHe PHPCOBKH.

MunumanbHble MOAYJAH cTOKa H3MeHsitoress or 1,02 (Manyu) mo
2,54 (dupcoska).

Ha sty xe xpuByio Moymy=f(H) neraun rtouku 50 (Ilapycuas)
u 53 (Afnckasn), Touka 51 (KpacHoropka) CHJIBHO OTKJIOHSAETCH.

3aBHCHMOCTb MHHHMAJILHOTO H TOZOBOTO MOJyJeH CTOKa NOKas3bl-
BaeT, YTO Ha 3anajgnHoM nobepexbe (Touku 50, 51 u 53) npu Menbliei
BoaHoCTH (19—24 afcex kM%) MOAYAH MUHMUMAJbLHOFO CTOKAa HaXOLAT-
cA B TeX JKe npejdesax WM Bbiule, YeM Ha BOCTOYHOM InobGepexkbe I1pH
6oabuiei BogHocTH (23—29 a/cex km?). .

HauGoanbwuit MOAY/b MHHHMAJBHOrO CTOKa MMeeT peka AWHcKas:
OYeBHAHO, 3TO MOXKHO OOBSCHHTL TeM, 4To B GacceiiHe pexku OoJblias
yacTb nJowajgH 3aHsfTa necyannkamu, fydamu, annesuramu, 6asajip-
TaM{, TO ecTb nopoaamu OoJjee BOAOOOHJIbHBIMH, YeM APTUJJIHTBHI H
AJIeBPOJIHTHI.

6-a kpusas (puc. 26, 6)— peku Gacceitna Jliotorn u Tapanaii.

Kax BuAHO, npH OaMHAKOBON BOAHOCTH (24—32 a/cex kmM*) mu-
HHMaJbHBI CTOK B NMpeablaylieM paioHe npumepHo B 1,5 pasa HHXe,
yeM B Oacceiine JlioToru, rie oH H3MeHsercs or 2,4 a/cex KmM? B HHXK-
HeMm Teuenuu Jlororu no 3,6 a/cexk km? B Gacceiiie peku THoOyT.

Bosee Bbicokue Moaysu ctoka B 6acceiiHe JIIOTOrH 00bBACHAIOTCH
YCJIOBHAMH NMHTAHHA NOJA3EMHBIMH BOJAdMH. _

7-2 u 8-a kpusvie (puc. 20, 7, 8) OOBEAHHSIOT PeKH 3amagHOro
nobepexbs, pacnosoxennble Ha nepeuteiike [loscok u WXKHee.

[To cBs3u cTOKa ¢ BLICOTOH NOJy4YeHbl ABe KpHBble (KpuBasi 7),
peku Gojee 10XKHble pacnoJsiaraloTcsi npasee, Tak KaK HMeOT MOAYJIH -
Bointe. Touka 46 (KocTpomMuHKa) CHJIBLHO OTKJIOHAETCS W JIOXKHTCA Ha
KpHuBYI0 5. MojayaH MHHHMAJIbHOrO CTOKAa B 3TOM pailoHe A0CTATOYHO
BbiCOKHe: OT 2,4 afcexk km? (Minbunka) po 3,4 afcex ku? (Amypckas).

Ha rpaduke cBSA3HM MHHHMAJbHOTO H TOMOBOrO MOAYJEH CTOKA
(muusa cBsisn 7 H 8) Touka 46 JEXKHT XOPOLIO, YTO yKasbiBaeT Ha ee
TECHYIO CBA3b C BOAHOCTHIO PEKH.

9-a kpusas (puc. 26, 9) ob6beaunsier peku Cycylo M ee MPHTOK
Poratky. 3/ecb HMEIOT MeCTO caMblé BBLICOKME 'MOJAYJH CTOKa AJs peK -
IOxnoro u Cpennero Caxanuna (Porartka 5,1 a/cex km?). Boicoxue
MOAYJIH JieBoOepexkablx NPHTOKOB Cycyn OODBACHAIOTCH TEM, 4TO HX
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Oacceiiibl’ CJ0X€Hbl BbICOKOBOAOOOHJBHBIMH MopoAaMu ¢ JAeOHTOM
HCTOYHHKOB OT 1 10 S 2/cek.

Kak yxaspiBaer B. JI. Ulyabun (1963), ans yuera Bausinus Ha
CTOK M Ha OTJAe/JbHble €ro XapakTepHCTHKH (PAaKTOpOB, OKa3biBaIOLIHX
peryjupyiouiee BO3AeHCTBHe, B NMEPBYIO oyepellb re0JOrHyecKHx, Mo-
JKeT ObiTb HCNOJAbL30BaH KO3((HIUHEHT 3aperyHpoBaHHOCTH CTOKA.

B xauecTBe nokasaTe/lsi saperyJMpoBaHHOCTH cToka A. H. Baxuos

(1956) mcnosb3oBas OTHOUIEHHE -Q—Z'?& On npuuwlen X BHBOAY, 4YTO B

0
yCJOBHSX pek ApMEHHH 3HauMTe/ibHble KoJieGafiusi CTOKa He CBfI3aHBl C
pasmepamu Gacceiina MM ¢ ruyOMHOH Bpesa peuHniX pyces. Pemnaiouium
B (popMHpOBaHMK MHHHMAJBLHOrO cTOKa, 1Mo MHeHuio A. H. Baxwnosa, aB-
JSIETCS Te0JIOrHyeckoe CTpoeHue BoAocOopoB., C 1LeJbIO yyera BJIHMSHHS
reosiornyeckoro crpoenusi A, H. BaxKHOBbIM 10 noxasaTeJiio 3apery.Jiupo-
BAHHOCTH OBIIM BblJeJEHbl paHOHBl €O CAGONPOHHIAEMbIMH HJH  BOJIO-

VINOPHBIMH TIOPOAaMH (MML:" = 0,25), CHJIBHO TPEUIHHOBATBIMH H TMpoO-

HHI@EMbIMH TOPOJaMH (MML:" = 0,55) H paHOH CO CpejHeNnpOHHIlaeMbIMH

10pofiaMH (&A‘;ﬂl = O,35>. Ilpx MccliefloBaHUM TIOKasaTesst 3aperyJipo-
0

BAHHOCTH aBTOp NpHINEJ] K BBIBOAY, YTO OTHOUIEHHE Q—Z‘)“"— COBEpILEHHO

0
HE€ 3aBHCHT OT IIJIOIIAJAH H BLICOThHI Bonoc60pa H MEHSeTCsA B IIHPOKHX

npezaenax or 0,1 go 0,8.

O. II. IeranoBa (1960) uccaenoBana xo3pdHUHEHT 3aperyaHpo-
BAHHOCTH (MJIM, KaK OHa ero HasbiBaeT, KO3((HUMEHT NOA3EMHOrO
nutanus) aas pek Cpeanein A3MHM H YCTAaHOBMJIA, YTO, HW3MEHSSACH B
npegesaax or 0,1 no 0,5 no Teppuropuu, B 6OJBLIKHHCTBE pailOHOB 00-
Hapy>XHBAeTCsl ero yMeHbIIeHHe NPH BO3pacTaHHH BLICOTHI Bogocbopa.
3aBUCHMOCTH K03 (HIHEHTAa eCTeCTBEHHOH 3aperyJiHpoBaHHOCTH OT
naowanu Bogocbopa aas pek Cpenneit Asuu He oOHapyKuBaeTcs.

M .
OtHomenue _"‘,ﬁm—!‘“‘ Ha Caxanune H3MeHsieTCa B LIMPOKHX Mpe-

apenax (or 0,01 — Tacres10BKa a0 0,72 — Jlaurpet). Hauboabuwue
K03 duunentn 3aperyanposantoctu (0,25—0,72) — na pekax Cesepo-
Caxaaunckoit HusaMeHHoctH. Koapdpuuuentst B mpeneaax 0,10—0,21
nabmonaoTrca Ha TeiMM H ee npaBoOepeKHbIX NMPHUTOKAX, B BEPXOBbsIX
IToponas u ee ;neBoGepexknom npuroxke )KutHuue, B Gacceitne Cycyu.
Cawmble HH3KHE KO3(GDHUHEHTH MMOA3EMHOrO NMHTAHHA XapaKTepHbl AJs
npasodepexubix npuTokoB [loponas u pek, Bnajalouux B 3anus Tep-
nenus ot I'acreanosku Ao Pupcosku (0,01—0,06).

Ha pekax samaaHoro notepexbsi KO3 HUHEHTH KoJaebJaioTcsi B
npenenax or 0,04 (AnexkcanapoBka) ao 0,13 (Amypckas). Mexny
KO3(D(HIMEHTOM 3aperyaupoBaHHOCTH W MOA3eMHBIM NHTaHHeM Oblaa
1nojy4yeHa TeCHasi 3aBHCHMOCTb. UTOObI BLISIBHTb 3aKOHOMEPHOCTH pac-
npeneseHuss Kosp@puuxenTa 3aperyJHpoBaHHOCTH Ha pekax Caxanuna
Oblin mocTpoeHbl rpadHKH CBA3H 3TOro KosdgpuuHeHTa C MJIOIIAAbIO
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Bojoc6opa, ¢ BeCOTOH BomocGopa m CPeAHHM MOAYJEM TOAOBOro CTO+
Ka. OTH CBsI3H NO HeKoTopuiM pafionam CaxajsnHa BroJHE YAOBJETBO-
pHTEeJbHbIE, @ 1I0 APYrHM HeAOCTaTOYHO YeTKHe.

Ot naowaau BogocGopa KOIPPHUHEHT MONA3EMHOro CTOKA He 3a-
BHCHT coBepiieHHo. B ycnoBusix CaxanuHa, rae Ha Ooabuiell 4acTtH
TEePPHTOPHH NOA3EMHOR NMHUTAHHE OCYIHECTBJARTCA 32 CYET TPEIMUHHBIX
BOJ, pacnpocTpanfrouIuxcit Ha raybune 25—50 s orT HoBEPXHOCTH,
ray6uHa 3pO3HOHHOrO Bpe3a, a C/eloBaTe/bHO, H MJOULaAb Bogocbopa
He BJHAIOT HA yBeJHYeHHe NOA3eMHOro NHTaHUd. .

[TogHsaTHe OTAEAbHBIX TFOPHBIX YacTell TEPPHTOPHH cnocoBcTByer
pa3pbiBy YpPOBHSI NMOA3EMHBIX BOZ C BEPXHHM TOPH30HTOM TPEUIMHHLIX
Boa. Kak ykaseiBaer 0. I1. ITapmysun, I1. H. Kponorkuneim
n K. A. [llaxsopocToBoit NOACYHTAHO, YTO B TEUEHHE HeoreHa M yer-
BepTHuHOro nepxopa Caxa/JHHCKHe ropbl NOAHAJHUCHL Oojiee YyeM Ha
1000 # B cpeanedt cBoeit yactH, a LlenrpanbHo-CaxaJHHCKHHA CHHKJIH-
Hopu#t onyctuiaca ot 200 xo 500 m. MoKHO NMPEANONONKHUTL MO3TOMY,
YTO B BHICOKO pacrno/ioskeHHbIX GaccefiHax GyAyT Bbilie KaK MHHHMa/b-
HbIl MOAYJb CTOKA, TaK H KO3((PHUHEHT 3aperyHpOBaAHHOCTH.

Jnsi pacyeToB MHHHMAJbHOIO ' CTOKA . HEH3YYEHHHIX peK MOryT
ObITb MCNMOJIB30BaHBLI OCBEIIEHHBI Bbllle JOKajdbHble paHOHHbie 3aBH-
CHMOCTH.
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I. H. TONYBEB

®OPMHPOBAHHE CE30HHO-CHEFOBOM COCTABJISIOMER
CTOKA PEK HCCBHIK-KYJIbCKOH KOTJNIOBUHbBI

IKcnepuMeHTalbHbIE HCCAEROBAHHS THAPOTOrHYECKHX TPOLECCOB
B TOpHBIX 06/1aCTAX MPOMSBOAATCA NMOKa HeAOCTaTOuHO. Mexay .TeM
Goablliasg CJAOXKHOCTb 3THX IpoueccoB (MO CPABHEHHIO C PABHHHHBIMH
TEPPHTOPHSMHK) TPeOyeT KaK yBelHueHHsi 00beMa 'HATYPHHX HCCJe-
AOBaHHH, TAK H HECKONbKO HHOrO MEeTOXHYECKOTo MOAXORA K H3yde-
HHIO &opnmposanua CTOKa rOpPHBIX pexK.

a paBHHHe GaccefiHbl MaJbix H CPelHHX peK ﬁacnonox(eubl
06bIYHO B OJAHOM NMPHPOAHOH 30HE, a B ropax JAaxe MaJple peKH Ya-
CTO (OpPMHPYIOT CBOH CTOK B HECKOJNbKHX BBICOTHBIX aBAaPTHLIX
nosicax. B CBSI3H ¢ STHM MpH THAPONOrHYECKHX HCC/IEJOBAHMSX B rop-
HbIX 06JacTAX CjaefyeT 0BpalaTh Cepbe3Hoe: BHHMaHHe Ha BoageficT-
BHe BBICOTHON JaHAWA(THON TIOACHOCTH HAa CTOK, @ CTOK B UE/AOM
MOXKHO PacCMaTpHBaThb KaK HHTErpajibHYI0 CYMMY YacCTHBIX CTOKOB,
KaX/ibifi 43 KOTOPHIX C(OPMHPOBAJICSI HA TEPPHTOPHH OTHAE/NHHOTO Bbi-
COTHOTO ‘.nanzxmacpmoro nosca.

C 3THX NO3HUHI W ObIJIO TPOBEAEHO uayueuue yenosuit hopmi-
poBaHus cToKa peku Yon-Kswlicy, crexaiomieii ¢ ceBepHOro CK/IOHA
xpe6ra Tepckeii-Anatay. Yon-Kamiacy THn#uHas pexa He TOJbKO AN
Gonbuofi 4acth Hechik-Ky/bckodi KOTI0BHHH, HO TaKXe BO MHOTHX
OTHOWIEHHAX H s Gosee oBwBpHOro pauoua—CeBepuoro u Llen-
tpaabHoro Tsaup-Ilans. :

Yon-Kapuicy nmeer niomans sopocbopa 303 xm2 cpemno;o Bbi-
coty Gacceitna 3280 »# (no crBopa JlecHoll KOPAOH, pacHO/NOXKEHHONO
neped BHIXOJOM peKH u3 NPeAropuii Ha NPHO3EPHYIO PABHUHY).

B oGacceitne Yon-K3piicy rapomeTeoposorydyeckue Hab/aioneHust
MPOBOAMAUCH B MATH NYHKTaX B HHTepBane BhicoT 1700—3400 x,
OXBaThIBAKOLEM BCe BhicOTHbIe nosica Bacceitna (raba. 1), Marepuanm
HaOMOACHHI NO3BOJMKAM TPEACTaBATL KAPTHHY H3MEHEHAS OT NOSCA
K TOSICY XapPAKTEPHCTHK CHErOHAKOMJEHHH M CHEroTasHHs Kak BaX-
HeHIIHX npennocunox ¢opmupoBanns cheroBoro ctoxka. Hcnoabsye-
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COTHBIX Tosicax. B crenHoM ¥ 0COGEHHO B MYCTHIHHO-CTENMHOM MOsicCe
ortenesu (B OCHOBHOM, palHallMOHHBlE)— OObiuHOe siBaAeHue. [lpi
MOYTH OJAMHAKOBBLIX B 3MMHEE BpPeMsi Ha BCeX BBLICOTAX MECAYHBIX CyM-
Max OCaJKOB YBeJHUEHHe CHero3anacoB KBepXy ecTb CJAeACTBHe pas-
HOH NMPOJOJKHTENbHOCTH CHErOHAKONJIeHHs M YOblH CcHera H3-3a OT-
Terieseil B HHXKHHX TIosicax.

3ameTHyo posib B ()OPMHPOBAaHHH CHEro3anacoB Hrpaer Hcmape-
Hue. BeaenerBue Godblueit TPOAOJKHTENBHOCTH MePHOAA CHEroHakorl-
JeHuss abcoJoTHAA BeqHYHHA HCMAapeHHs YBeJAHYHBAETCs KBepXyy; HO
3HAYEHHEe ero 3aMeTHee B HHXKHHX TOscax, re OHO COCTaBJsfeT OKOJO
MOJOBHHBI MakcHMaJibHbiXx cHero3danacoB (KMBeponoBa, 1960a).

Hauano cHerorasiins BO BCeX Mosicax, KpoMe IVIsiHAAbHO-HHBA/b-
HOro, AOBOJIbHO XOPOWIO COBMafaer ¢ AAaTOH Mepexofa TeMnepaTypsl
Bo3nyxa B 13 wuac uepe3 0°. Ilepexon cpeanecyTouHoit TemMneparypbl
BO3/lyXa B CTOPOHY IOJIOXHTENbHBIX 3HAYeHHII NPOMCXOAMT TOrAa,
KOrja CTauBaeT 3HAUHTeJbHAs ‘4acTh CHera, a B HMXKHHX Nosicax B
MaJIOCHEXKHbIe 3UMbl BeChb CHEr CTaHWBaeT A0 HACTyNMJeHHsI 3TOro Mo-
mMenta. Ha Jsemnukax TasHue HAYHHAeTCA B NEpPHOXN MEXAY AaTaMmu
nepexofia 13-yacoBoit M cpeaHeCYTOYHOit TeMmepaTyphl BO3lyxa 4e-
pes 0° a Haya/jo MHTEHCHBHOH BOMOOTAAYH M3 CHera OJH3KO coBma-
JlaeT ¢ nocJjeJHen AaToH.

CHeroTasiHue B PasJHUYHBIX BBICOTHBIX TIOSiCaX MMeeT Kak ofuue
YepThl, TAK U CylleCTBeHHbIe Pa3JHYHA.

HauGonee Baxknoit oGuieit uyepToit sBaAsiercs mnpeobaaganue pa-
JHALHOHHOA COCTaBAsIIOILeH B TeHJOBOM 6ajaHce CHEroTasHusi, MpH-
YyeM YacTo aJBEKTHBHAs COCTaBAAOLIAs CNOCOOCTBYET CHHMKEHHIO Tas-
Husi. B Taba. 2 nokasaH TensioBoi 6asiaHC CHeroTasiHusi B aJbHHHCKOM
H rAsHaJbHO-HHBAJBHOM TOSCaX, BBIYHCJEHHbI/i Ha OCHOBaHHH Me«
'ﬁgg?.;loruqecxnx naHHbiX mo ynpouwennoit cxeme [I. Il. Kyabmuna

Ta6nuua 2.
Tennosoi# Ganauc cHerotasuus (Kas/cm®mux)

TIosic, Buicora (H, X) Tox ng:g::g" .2 Eg:tga: aar:: Tganj:::gﬁ
MochepoR
Ambnmiickaii, 3280 1959 3300 —400 | = 2900
Insunansao-HuBambusifl, 3420 1958 5900 —1100 4800
1959 4600 900 5500-

[TopaBasomas poJb pajiHallHOHHOM COCTaBJsOLIeH Npeponpene-
asiet obuiue 0co6eHHOCTH CHeroTasiHHs BO BCeX Mosicax: _ ‘

1. CHerorasiHue NMPOHCXOAUT TOJNBKO MPH scHO# noroje. B mapre,
KOTla 3HMHfls AHTHUHMKJIOHAJbHAas MOroja CMeHseTcA HeyCTOHYHBOH,
yacThie CeBepHble W 3amajHble BTOPKEHHS MPHHOCAT c ¢Qboii ob6aay-
HYIO NMOrody M OCafiKH B BHJe cHera. B CBfi3H ¢ 3THM TasiHHe HOCHT
NpPepLIBHCTHI XapakTrep.
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2. CyTouHblifi XOA CHCTrOTAfIHHA XapaKTepH3yeTrcs MaKCUMYMOM
OKOJIO MOJYAHS, Pe3KHM CnajoM nocje 3axoja COMHIA W Npekpauie-
HHeM TasiHHA HOYbIO.

" Mexnosichble pa3jinyHsl B YCJIOBHSIX CHEroTasiHHSl CBsI3aHLI B Mmep-
BYIO OYepeidb C TeM, YTO NpH ABHXEHHH BBepPX TasHHE CMellaeTcs HA
Bce Gosee mosaHue cpoku. OTCiola TPOHCTEKAIOT ABa CJAeJCTBHA, Ka-
caioliHecss BeUleCTBEHHOTO M 3HEepPreTHYeCKOro achnekToB npobjaemsl
CHEeroTasiHHs:

1) ,YBennueHHe TNPOMOJKHTENbHOCTH- CHEIOHAKONJIEHHS KBEpXY
caMo no cebe CO3/laeT MNOJOXKHTEbHBIH BbICOTHBI TIpaXHeHT CHero-
3anacoB. K ToMy ’Xe HayHHast ¢ Mapra KOJIHYeCTBO OCAJKOB YBeJH-
YHBAeTCsl ¢ BLICQTOH, H 4eM OJHXKe K JeTy, TeM CuibHee. B pesyin-
TaTe CJIOH TaJjblX CHEroBbIX BOJ OYeHb PE3KO BO3PacTaer ¢ BBICOTOMH
Bogoc6opa.
© 2) IlornoueHHe TamoWHM CHEFOM COJIHEYHOH paaHauxu GoJblue
y GoJiee BbICOKOTO JIAaHAWAQPTHOrO Mosca, Tak Kak npa GJH3KUX 3Ha-
Yenusx aabnGeno NPHTOK paanaunk Goabmre B Gosee no3gHWe CPOKH.
IT10 06ETOSTENLCTBO TPUBOAMT K POCTY CpeAHell MHTeHCHBHOCTH CHEro-
TasHusE OT 4 MM/CYT B NYCTHIHHO-CTENHOM nosice Ao 10 mam/cyr Ha
A3HWKaX JIeAHWKOB.

CKOPOCTb TPOMBUIKEHHS ThlJIA CHErOTastHUs — CHErOBOM JHHHEM
(cm. Taba. 1)” MeHblle CKOPOCTH ABHXKenus ero ¢ponra. Murepsan
BBICOT, Ha KOTOPbIX OHOBPEMEHHO TIPOUCXORUT TasHHe, YBEIHYHBACTCR
ot 400 4 B cepenute Mapra 1o 900 » B cepenune man. Pacnpenene-
NHe NIomIajell paccMarpusaeMoro Gacceiida Mo BHCOTaM TaKABO, YFO
AJAOILAAH OXHOBPEMEHHOTO CHErOTasHHS YBEeAHUHBAIOTCS €lHe CHIbHEE.

Hapacranne cios TaabiX CHEroBHX BOA W MO AAeH OIHOBpe-
MEHHOrO CHEeroTasHHg .C BHICOTO# OfecHeunBaer ymermyexwe abweMa
3THX BOJA, MOCTYNAIONIMX Ha NOBepxHocTh BoxdcGopa. Fpadmk nocrym-
JIeHHSI TaJblX BOA Ha BOAOCOOp MMeeT BHJ BOJIHb, Hapacraouiei oF
Mapra K Malo 4 HeCKOJbKO CHH)KAIOIHHCSA B HIOHE BCJEJACTBHE YMEHb-
1IeHHs NJoulaiel OXHOBPEMERHOr0 CHETOTAFHHS.

Tuaporpad Ce30HHO-CHETOBOEO CTOKA CYUIECTBEHHO OTJIMYAercst
OT TpajuKka MOCTynJeHMs BOAb Ha Bojacbop. HMccaenaBanug Gopmu-
pPOBaHHsl CTOKa B ropHbiXx o6JacTax, npoBe/ieHHEIe aBTOPOM, MOKa3aJH,
YT0 B Mapre—HIOHe CTOK CKJaJBBaeTCs K3 NOJA3EMHOH H CEe30HHO-
CHEroBOH COCTABJAIOIKX. PoJb XHAKHX OCafIkOB OYeHb MaJja H Ha
¢opmupopanue HOBEPXHOCTHOTO CTOKa WPAaKTHYECKH He nauser. Cpex-
HHH MHOTrOAETHWI THAPOrpad NOA3EMEOrO CTOKA HMERT MAKEHMyM. B
asrycre. BesuyWHa nojgs3seMHOro CTOKa .3a aBryCcT BBIYHCASIETCS Kak
pa3sHoCTbh OOLIEro CTOKAa H JENHHUKOBOTO THTaHHs, ONPENEJsieMOro J0-.
CTaTO4YHO TOYHQ. Bocxofswas BerBb Fuiporpada MOA3EMHOro. CTOKa
OTHOCHTCSI K NMEPHQAY anpelib—aBryCT; QHa anNnpoKCKMHPYeTCs: Ypas-
HeHueM napabouibl BHAa Y=ax?. MecsuyHbe BeJHUUHE HOASEMHOrO
CTOKa AJIf1 HepPHO/Aa erQ@ HapacTaHHsi HAXONATEA RO aBFYCTOBCKOMY
PACXONy M YKA3aHHOMY YDaBHEHHIO. Hakonen, 3HayeHus Ce30HHO-
CHEroBOIO CTOKA 3@ KaXKAblH MeCsl ONpejesIfloTcs Kak pasHoctb 006-
111ero ¥ MOA3eMHOr0 CTOKA.
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3a Bpemsi HabaoieHuit ObIJIO YCTAHOBJAEHO, YTO B KaXKAOM H3 Be-
CeHHHX MecslleB CHEroBoii cTox peku You-Ksmiicy ¢opmupopancs uHa
TEePPUTOPHH KaKOTO-TO OAHOrO BbICOTHOTO MOsica: CTEMHOro — B Mapre,
J1eCO-JIyrOBO-CTENHOr0 — B anpeJe, aJblHiCKOro — B Mae, IVISHHAaJbHO-
HHBAJbHOTO — B HIOHE — Hauaje Hioasi. CpaBHeHHE MeCAYHBIX BeJHYHH
croka (Tabn. 3) ¥ HenocpeACTBeHHbie NOJeBble HabJIOJEHHs aBTOpa
NO3BOJIMJIH OLIEHHWTb BJHMSAHHE Ka)XXJA0oro mosica Ha (opMHpoBaHHe CHe-
rOBOr0 CTOKa.

H3 taba. 3 C/IeAlyeT, uTo Koa(btbuuuem CHEroBOro CTOKa yBe.rm-
yHBaeTcs ¢ BHICOTON. [IpHUMHBI 3TOM H3BeCTHOM 3axonomepnoc'm no-
HSITHBI:

1) yem Bblule MOSIC, TéM OTHOCHTEJbLHO 60J1bu1e njaoman, obHa-
YKEHHBIX CKaJIbHBIX NMOBEPXHOCTEH, OTJIHYAIOWMXCSl Upe3BbIYaiHO BbICO-
KHM KO3 (PHLUHEHTOM CTOKA,

2) yBnakHeHHe NOYBH PACTeT C BLICOTOM, ‘

3) MHTEHCHBHOCTb TasiHusl y Oojee BBLICOKOrO Mmosica BHIIIE.

'OOHaKO CYLIeCTBYIOT H ApPYrue MeXMOsiCHbie pasJiHuHs, OKas3bl-
Bajoliy¥e CYLIeCTBEHHOEe BJMsHHE Ha CTOK TaJblX CHEroBbiX BOA.

Crennoli nosic c102keH BOAOHENPOHUIIAEMBIMH NOPOAAMH KpPacCHO-
IBETHOTO KHpPru3ckoro komnJjekca. Ho naxe B 3THX YCAOBHX CYXOCTb
NOYBHl M HeGOoJblHe 3anachl BOAbI B CHEXHOM noxpone NPHBOJAAT
K Ype3BblYaiHHO HH3KOMY KO3(P(PHUHEHTY CHEroBOr0 CTOKA.

Huskné BeanunHbl CHEroBOro cToka (hpoOpMUPYIOTCS B 11;9(;0-.:1)!:‘019.0-
crenHoM nosice. Cuofi 06pasylomuxcsi Tanbix BOJA B CPeAHel uacTd
nosica (2550 u). cocraBaser 140 um, yTo XapakTepHo, HagpEeMep, Ans
JaecHoi .30up ETC. B nesnom no noscy BeqHYuHA CHepo3anaeps u ocaf-
KOB 3a BpeMs TasiHusi Jocturaer 190 mm. QnHako ecau 'B YCJIOBHAX
ETC sti Bombl OpPMHPYIOT BHICOKOE CHeroBoe MOJIOBOAbE, TO B ITOM
paliOHe OHH B QCHOBHOM PacXOAYIOTCA Ha YBJIa)XHEHHe TIOYBOrPYHTOB
H Jumb 0Koso 20 Mm cOpacbiBaeTcsi B PeKH.

XapakTepHo, 4TO B CayHae KOTAa anpenbCKuii CTOK &opmupymcn
TOJIbKO Ha TEPPHTOPHH JI€CO-JYTrOBO-CTEITHOTO NOSCA, CT@K HEBeJHK H
CYTOYHBIe PacXofibl BOABI CPaBHHTeJIbHO caabo H3MeHSI0TCA OT CYyTOK
K cyrkam. OYeBHAHO, JecHEE NOYBH MOraowaKT Go/blyio YacTb Ta-
JbIX BOX W PEryaupyroT HX CTOK B pexu. [Iuku pacxofioB B amnpene
NPOXOASAT MWL TOrAa, KOorja (POHT CHEroTasHHs NPQKOAHT Bbille
BepXHeH rpaHuipbl Jieca H B POPMHPOBAHHH CTOKA NMPHHHMAET ydacTHe
aNbNUACKHA nosc.

Menbuiasi. BOZONPOHHUAEMOCTh NOYB aJbNHACKOro mpsica M 3Ha- .
YHTeNIbHbie NJIOWAAH OOHaXKEHHBIX cKaJs O0JaronpHATCTBYIOT HEKOTO-
pOMY NOBHIEHHIO KO3 PHIHEHTAa CHEeroBoro croxa.

B nenom aas Bcex nosicoB (KpoMe HHBAJBHOTO) xapaxTeprx He-
BLICOKHE BesJHYMHBI Koa(puuuenTa cHeroBoro croxa. BeposTHo, cyxas
SICHasl OCeHb,-CBOHCTBEHHAsi PaHOHY, CMOCOGCTBYET HCCYIIEHHIO TOYBHI,
TaK YTO, HECMOTPs HA 3HAYHTEJbHOE NPOMepP3aHHe, NOYBHI o6na11alor
BLICOKOH BOJIONOT/IOTHTEIbHOI CTIOCOGHOCTBIO.

B 3THX yC/l0BHSIX OCHOBHAsi Macca. TaJbiX CHEroBbIX BOJ pacxo-
JyeTcss Ha yBJaXKHeHHe Bojoc6opa. DTHM OOGDBACHAETCHA HHSKHH CTOK
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B MapTe-—Mae, HeCMOTPsi Ha 3HauyHTeJbHble cHero3amacel. OaHako 3a-
TpaThl Ha yBJaxKHEHHEe He NPOXOoAsAT Oecc/ieHO, TaK Kak OHH TIOMO-
raloT co3aaBaThb BeCHON (OH, Ha KOTOpblit HaK/AaAbiBAlOTCSi OOHJbHbBIE
JeTHHe ocajakH. B pesyabraTe 3TH OCajJKH NPHHHMAIOT IJiaBHOe yua-
cTde B (OPMHPOBAHHH CE30HHOTrO noj3eMHOro nuranus pek. Ilogo6-
Has e Kapruha, no coobwenunto H. T. Kysneuosa, xapakrepua u aas
Bocrounoro Tsub-Ilana u JPYTUX CONpele]bHBIX TOPHBIX CHCTEM,
pacmnosoXeHHbIX Ha <CocelHell ¢ H3yyaeMOii HaMH TepPPHTOPHH
Cuublussna.

CoBepuieHHO HHOil peXHM (GOPMHPOBAHHS CE30HHO-CHEroBOro CTO-
Ka XapakTepeH AJs IsiHaJAbHO-HHBAJBLHOrO nosica. Bopouenpouuuae-
Mble NOBEPXHOCTH JIeAHHKOB M OKpYXKalOWMX HX cKaa cOpachiBaioT
MOYTH meaukoMm obpasyiouuecss Tajable BoAbl. B pesyabrate OTHOCH-
TeJAbHO MaJible MO NJAOINAAH S3bIKH JIEJHHKOB HIrPAIOT BaXKHYIO POJIb
B (OpMHpPOBaHHHM CHEroBoro CToka. B nepuoa mapr—mail CTOK pek
CHErOBO-JIEXHHKOBOTO THTAHHSA OTHOCHTEJIbHO HEBEJHK. 3aMeTHBIl
MoABLEM BOABI B pPeKax MPOHCXOAHT B KOHLE Masi— Havajde HIOHH,
KOTZla HauuHaeTcs MHTEHCHBHAs BOZOOTAaYa W3 CHera, 3aJeraiouero
Ha MOBEPXHOCTH $I3BIKOB JIEAHHKOB M OKpYKalomuX MX ckaja. [lara
HayaJa BOAOOTAAuYH AOBOJBbHO XOPOWIO COBMAjaeT ¢ AAaTOi YCTOHYH-
BOro nepexoja CpeJHeCYTOYHOH TemmnepaTypbl BO3AyXa Ha JeAHHKaXx
yepes 0°.

C/ieflyeT CKasaTh, UTO B CeJbCKOXOSSHICTBEHHBIX pafiOHax, Opo-
IIaeMblX pPeKaMH CHEeroBO-JelHHKOBOrO MHTAaHHA, HAWOOJbIIWH Hedu-
IMT BJAaru AJasi opoumeHHs HabJioaaercs BecHoil, B anpene—mae (Boab-
wakos, 1959). C utonst (T. €. cO BpeMeHH HauyaJja MOCTYNJEHHSI TaJbIX
BOJA C .nennuxos) HanpaXeHHbLi MepHOX B OPOICHHH CebCKOX0311i-
CTBEHHBIX YrOAHIl MpeKpaltaercs.

Marepuanbl, onyyeHHble B pedyJbTaTe H3yuyeHHs npoueccoB (op-
MHPOBAHHSI CHErOBOTO CTOKA, MO3BOJSIIOT OLEHHTh POJb BBICOTHBIX
nosicoB B 3TOM npouecce (taba. 4).

Ta6bauua 4

®opMHPOBaHHE CE30HHO-CHEroBOr0 CTOKA MO BHICOTHHM
nosicam (pexa You-Kaniacy — Jlecnoit KopuoH)

‘C:QOHHO-C‘!'}OI‘O'
nnomnb' % or OH CTOK, ¥Uh OT
Tosic obuy. obbema.
o0m, MLEOMARY ceglou.-cuer.
CTOKA
Crenmoit . . .« . . v 10 &1
Jleco-nyroeo-cTenHoit . . . . 25 3
AsbnHfickuit .« . . . . . . . 30 23
asuMansHO-HHBAMBHBI . . . 35 74

Jlaunple TaGa. 4 noATBEpPHKAAIOT, YTO OCHOBHOE BHHMAHHE IIpPH
H3YYeHHH YCJO0BUII (POPMHPOBAHHSI CE30HHO-CHErOBOro CTOKa CJeAyeT
VAEAATb aJbIUHCKOMY H IJALHAJbHO-HUBAJbHOMY INOsCaM, T. €. 30He
BbicoTOI 3000—4000 M.
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A. H. BA)XXHOB

NNPOTHO3 CTOKA NnNOJIOBOAbSI TOPHOH-PEKH
C UCINOJIb30OBAHUEM BEPOSTHOCTHOW 3ABUCUMOCTH

ITpu pa3pa6oTKe . 3aBHCHMOCTH JJii JIOATOCPOYHOro MNPOrHo3a
o6beMa NOJOBOAbS MJIH APYTHX Ce30HHBIX BeJHYHH CTOKAa Mbl 4acTo
BCTpeyaeMca ¢ HeOOXOAHMOCTBIO yyeTa He TOJIbKO OCHOBHOH mepeMeH-
HOM, HanpHMep BeJHUYHHbl CHerosamaca, HO H BTOPOCTeNeHHBIX (akro-
pOB, HanpHMep OCaZKOB TOro NEpHOAAa, Ha KOTOPhIH AQJKeH COCTaBs-
AaTbesl nporios. Ha xoppensaTHBHOM rpadHke CBSA3H CTOKAa €O CHero-
3anacaMH BJIHSIHHE OCAaJKOB CKa3biBAeTC B PACCESIHHH TOYEK OKOJO
JHHUK perpeccHH. Hapsaay c ocagkaMu paccesiHHe TOYeK OTpalKaer
TaKxe BJHSHHE APYTHX ()aKTOPOB, KOTOpble HET BOIMOXKHOCTH YYeCTh
NMPH COCTaBJEHHH NPOTHO3A.

[Tpn HaauuuM -BAMSHHE HECKOJABKHX (DakTopoB ueneoooﬁpasno
npuGeraThb K NOCTPOCHHIO 3aBHCHMOCTH B BePOATHOCTHOM BBpaXKeHHH.
CymecTBo ee COCTOHT B TOM, YTO AJAA Aa@HHOH BeJHYHHBl CHerosa-
naca § MOXXHO HalTH Psili BOSMOXHbBIX 3HAYEHHH CTOKa IOJIOBOAbLA U,
COOTBETCTBYIOLIHX PasHbiM o6ecnedeHHOCTAM.

[MocTpoenue Tako# BEpOSTHOCTHOH 3aBHCHMOCTH OCHOBBIBAETCs
Ha CAEAYIOLHX TeOPeTHYECKHX NPEANOoChIKaX,

[Ipu HaNMHYHK JHHEHHOH CTOXACTHUECKOW CBSI3H MEXKAY CTOKOM Y
M CHerosamacaMH § 3Ta CBs3b, KaK H3BeCTHO, BbIPa)Kaercsi ypaBHe-
HHEM PErpeccHH

y(s) =7+ r-gl-(s-—?), (1)
, s

rae §(s) — ycaoBHoe cpelHee 3HAueHMe CTOKA § TPH YCJAOBHH, YTO
__ cHer03anac NPHHHMAeT HEKOTOPOe KOHKPEeTHOE SHaueHHe s;
Yy 1 s— 0e3yciaoBHble CpeIHHE 3HAYEHHA CTOKA M CHerosamnaca,
0, U 05— 0e3yc/oBHbIE 3HAYEHHS CPeJHHX KBaJAPaTHYECKHX OTKJO-
HEHHIl CTOKA W CHerosamnacay
r — K03(QOHUHEHT KOPPEsUH MEXAY Y U S.
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YpaBHuenue (1) mo3BoasieT mo BeJHUYHHE CHerosamaca ONpeResHTI
HauGojiee BepOATHOE 3HAUEHHE CTOKa. Jasi nporHosa e BeJHYHHB
CTOKA ¢ Pas/HYHOl BEPOATHOCTBIO NOABJCHHS HeoOXoAiuMO BOCHOJIb
30BaTbCA yCca0BHOH (yHKuueit pacnpeflenenusa F(y/s), osHauarouei
BEePOATHOCTb MOMBJEHHs CTOKa He Oosiee y, NMPH YCJIOBHH, YTO CHEro:
3anac NpuHUMAeT 3aJaHHOe 3HAYEHHE §.

Jna sToro HeoOX0AHMO 3HaTbhb 3aKOHBI pacnpefie/ienns cToKa
CHerosanacos.

Ecau npeanonoXxuth, uto o6e nepeMeHHbie pacrnpefeseHbt no HOP-
MaJbHOMY 3aKOHY H MeXKAy HHMH CYUIECTBYET KOppeJsLUHs, TO MJOT-
HOCTb pacrnpejesieHHsi CHCTEMBbl, KdK HM3BeCTHO M3 TEOPHH BEepOSITHO:
cTeil, BhlpakaeTcsi GopMyJioi

——‘——[ y—-y)-f—(S—S)]'
Flgls) = ——le e %=} s @
oy V1—r2y2n |
YcnoBHas (yHKIHSA pacrpejesieHHsi 3alHIIeTCst
1 ¢ T =) [( Iy (H)]
F (y/s) = - ~ray ;
(8/5) oy 1T—r2 y 21 5. ¢ Y

— 00

B Teopun BeposiTHOCTeH JOKa3hIBA€TCsi, YTO €C/H OGO3HAUHUTH

(y—ﬁ—f-?y—(s—i)
g

s = Z, 3
Vi—r. g, )
TO ycaoBHAas QYHKUHMSI pacrpefie/ieHust MoxeT ObiThb NpuBeJEHa K BHAY
F(yis) = 0,5+ @ (2), )

rae @ (2) —wunrerpas Jlanaaca (MHTerpajs BepOATHOCTH).

z *
D)= '——_: e 2 .dt
@ =5

(Tabauua sHaueHuin uurterpana Jlammaca umeercsi B Kypcax TEOpHH
BepPOATHOCTEH ).

Pacnpenenense CToka y OTKJAOHSETCS OT HopMmaabHoro. OmHako
MOXHO HaiTH TaKylo HeyObiBawomyio ¢yHkuuio f=f(y—y), Koropas
pacnpejiessieTcsi o HOpMaJbHOMY 3akoHy. Toraa ycaoBHas (pyHKuUus,
pacnpejieseHusi BbIPa3HTCH

Fy——r—=(s—3)
s
Uy}/-l —r?

F(y/s) =0,5+ @ ()
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rie :
2 2

m[fw—w—wfiu—9]= ! Sez,m
, —2 Y 2a : ..y
oy V1—r2 5 :
ecTb HHTerpaa Jlanaaca. '

®opmyaa (5) u Hcnoab3yercss npu TOCTPOeHHH rpaduka Aas
NPOTHO3a CTOKA M0JOBOAbS MO CHerosamacaM B BepPOSITHOCTHOI dopme.
Jlast 3TOro HYKHO AJISi HECKONbKHX 3HAYEHHH S BHIYHCIHTH ycnoauue
¢yHKuun pacnpepenenus F(y/s).

ITpakTrueckn BMECTO YC/IOBHOM (YHKUHH pacnpeneneHus Jydie
BBIYHCJIATD 3HAYEHHs YCJAOBHOH KpuBoit obecneuennoctd P(y/s) %.
MexX1y HHMH CYLIeCTBYeT COOTHOIEeHHe

P(y/s) % =100{1—F (g/s). 6

Texuuka Bouucaenunn F(y/s) n P(y/s) caenywomas. Bygem cuurarth,
YTO CTOK pacnpejesieTcss no acHMMmeTpuuyHoit KpuBoft ITupcona 3-ro
poaa; Tabauubl OpAMHAT KpPHBOH OO0eCneYeHHOCTH TPHMEHHTEJbHO
K 3TOMY POAY pacnpejejeHusi HMEITCS B Kypcax TIHAPOJOTHYECKHX
pacyetoB (rabGauusl Pocrepa-Pnibkuna). [lo AaHHBIM MHOTOJETHHX
HaOMIOICHHH HAA CTOKOM I0JIOBOAbSi M CHEro3anacaMu BbIYHCJASIOT

IMNHPHYECKHE 3HAYEHHA Y M S, a TaKXe Oy H 0s U KOappHUHeHT Ba-

a,
puaunu C,, = —-.

l'lannMaa C = 2va, no Tabsuie HAXOAAT 3HAYCHHS] MOJYJBHBIX
K03(pdHIHeHTOB croxa K, nasi pana obGecneuenHocreit P-%.

[lockoabKy B q)opmy.ne (5) ¢urypupyior pasHocTH y—y H s—;
3HAYEHHs Y—Y HAXOAAT NO BbIPAXKEHHIO Y—Y= (K,,--l)y [Mpunumas
oﬁec;e(m;nuocn B AONAX eAMHHLBI, HAXOAMM dyHKUHIO pacnpenese-
uua F(y

F(y) =1—P(y).

Crpoum rpaduk F(y)=q (y——;) (puc. 1). lanee na stom rpaguxe
HAHOCHM JIHHHIO; COOTBETCTBYIOULYIO (DYHKIHH F(y) =i (y—y)] 3Ha-
YeHHS aprymMenTa f(y—y) HAaXOJHM H3 BbIpaXkeHHs

Df(y—yl=F(y)— )

_ O
®lf(y-—y)1——7: S e %dt.
0 [

Jlas 3TOro, sapaBasch pPAAOM 3HAUEHHil y—y, HA rpaduKe
(cm. puc. 1) HaxomuM cooTBeTcTBylOuUlHe 3HaueHus F(y), a noa-
CTaBJsii MX B Bbipaxkenue (7), moayvyaem 3HaYeHHsi HHTerpaJja Be-

postHoctH @ff (y—y)]. Tlo Tabanue 3TOro MHTErpajsa HaXOJHM COOT-
: 109
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BeTCTBYIOIUME. 3HAYeHHs [(y—y); Aas HaHeceHMs Ha rpaduk (puc.
OHM YMHOKEHBI Ha Oy

110J10BOAbs pexu Aparsu y ¢. JKunBau.

.

10 ) W

461 /?. Fy) =221y -9

06 //

1

04 .

02 ) ’Z FlY) = ¢:(y-9) N

0 ] -2 0 o | aw | 6wt
) 400 0 w0 sm 1200(y-3)

Pue. 1. I'paduk 3aBHCHMOCTH F(y)-(p;(y—;),u F (y)=(pg{f(y—;7)]
Jns npumepa mokKasaH XOA BHIYHCJEHHH NPHMEHHTENbHO K CTOK

=695 man. #°, o, =214 wi. 4%, C, =031, C, =062

P% | #y . ”%-lz)_” Py=i—p, | A=) fe—0 | He- vy,
~ .
0,1 {. 0,001 {2,239 861 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 - 0,90 0,40 1,28 274
50 0,50 10,968 | —22 | * 0,50 0,00 0,00 0
75 0,75 |0,776| —156 0,25 -—0,25 —0,67 -143
90 0,90 (0,630 --258 0,10 —0,40 —1,28 —274
95 0,95 (0,553 —3l1 0,05 —0,45 —1,64 —351
99,9 | 0,999 [0,306| 482 0,001 —0,499 —3,10 | = —663

[Tpuctynas k NOCTPOEHHIO MPOrHOCTHYECKOro rpaduka, mojacras:

asieM B hopmyay (5) H3BecTHbHle HaM 3HAYEHHS T, Oy, Oy, § W . Ll
Gacceitna AparsH, B YaCTHOCTH, OJIy4aeM BbipaKeHHe

F(y/s) = 0,5+ @ [

171

f (y — 695) — 0,54 (s — 739) ]

[}

3ajaeMcsi MHTEPECYIOUIMMH HAC 3HAUYEHHAMH O06eCreYeHHOCTH, Yaile
Beero Takumu: 99%, 95, 75, 25, 5 u 1% —u II0C/Ie/10BaTeNLHO HaX0~
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muM F(y/s) u nanee no dopmyae (5) suatenns ®fz]. ITo TaGaunue

@ (z) HaxooHM COOTHETCTBYIOUIHE HM 3HAYEHHA

2= f (y — 695) — 0,54 (s — 739)
171 ’

OTH BbIYMC/EHHS TNPHBOAATCA HHUXKE, OMH MOTYT CAYXKHTb IS
aHaJOTHYHBIX PacyeToB H NPHMEHHTENbHO K JoBbiM ADYTHM peKkam.

" B, P

P(wis)% P(y/s) Flgis) O(2)=Fly/s)—0,5 z
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
5° 0,05 0,95 0,45 0,67

1 0,01 0,99 0,49 * 2,33

3anaeMcs TpeMsi 3HaYeHHsIMH CHeroaanaca s—cpemmu Gaus-
KHM K MaKCHMAa/JbHOMY H OJH3KHM K MHHHMAJbHOMY H3 HabaiojeH-
HbIX — M JJ151- KaXXA0r0 W3 HHX HaxoauM f(y—695) nas 8 3Haye-
HHIl 2 u CJe0BaTeNIbHO, JUIst BCeX 3HaveHu# obecrnevyenHoetu P (y/s).
[To rpaduky (cm. puc. 1) Haxonum coorBercTByiomue um Fi{y) u sarem
y—69 , OTKYAa TIOMTy4aeM Y, COOTBETCTBYIOIIHE ~TIPHHATHIM 3HavUe-
HHAM o6ecneqeuuocm P(y/s).
Pacuers yao6uo npouanozmrb B Tabaugnoi dopme. mee pHBO-
JUM pacyer A5 peku AparBu AJs 3HAUEHHS S, paanoro 439 mm.

Tipamep pacyeTa BeJHYHH CTOKA NOJOBOABS PasaHgHOl ofecneqeHHOCTH |
AN peKn AparsH

P (/s) % z s s—739 x°(-s51 7><39) 1712 fly—695) | y—695 y

99 —2,33{ 439 —300 —162 —398 —560 —460 235
95 —1,64| 439 | —300 —162 —280 —442 —390 306
75 —0,67| - 439 —300 —162 | ~—115 —277 —260 | .435
50 0 439 —300 —162 0 —162 —170 525
25 0,67 439 —300 —162 115 —47 '—80 |- 615
VO 1,64 | " 439 —300 —162 280 118 120 815

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

[Mocne 3THX pacyeroB cTpouM rpaduK AJdsi NPOPHO3a CTOKA
(puc. 2), na KOTODBIA HAHOCHM SMIHPHYECKHE TOUKH, COOTBETCTBYIOLLUE
napaM 3HaY€HHH CTOKA MOJIOBOAbSl H CHerosamnaca, a JIHHMH Pas/JHYHOMH
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o0ecneyeHHOCTH NpPOBOJAHM B COOTBETCTBHH C Bmmenpnneneunbmu
BBLIYHCJIEHUSIMH A5 HECKOJbKHX NPHHATBIX 3HAYeHHi S.

an COCTaBJIEHHH nporHoaa no 3a,uaHHomy Sﬂa‘lEHH}O CHErosa-
maca Ha ropusomanbuou OCH HaxoJAuWM COOTBETCTBYIOLLYIO €My

-

’
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h : L 25%
« 1000 L]
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§ mo——/}/ V

2005 zoo mo GO0 800 1000 1200 2¢
Jumnue ocadnu , mon s3I

Puc. 2. I'papuk aas nporsHosa croxa
noJ0oBOAbLA (B BepoOsATHOCTHON (opme)

a06CUMCCy H HA BePTHKAJbHOH JIMHHH, NPOBEJCHHON H3 3TOMH "TOUKH,
CHHMaeM 3HAUeHHS OXHIAGMOTO 0GBEMA MOJOBOLLS pasauuHoi obec-

NeYeHHOCTH.
AnasornyneiM cnoco6omM MoxkeT OblTb pazpaboTaH MPOrHO3 MaKCH-

‘MaJIbHOTO pacxoja 3a Nnepuoj NnoJoBOAbs.



A. C. HEMAJIBLEB

HEKOTOPBIE XAPAKTEPMCTHKH CTOKA PEK IWWIBEILHH

CTOK peK TOPHBIX CTpPaH NpPeACTaBJsieT HHTEpeC B CBS3H C TeM, 4TO
ropubie xpeOThl 00YyCNOBAMBAIOT TpaHcHoOpMalHI0 BO3NYIMHBIX Macc H
B COYETAHHH C APYTHMH OCOOEHHOCTSIMH . ONpeAeasioT cBoeoOpasHe
KJAMMaTHYECKHX ycsioBHil, B nannoii paGore cienana monbivka npHMe-
HHTb METOAHKY H3YyUeHHMs CTOKAa TOPHBIX pek (paspaboTanHyio Aas
Ypana, Kapkasza u Cpenueit Asuu) k teppuropun IlIBeuuu — nepsoit
MaTepHKOBOH INperpaje Ha NyTH ABHIKEHHs BO3AYMHBIX Mmacc ¢ Ar-
aanTukd. Kcratu, B llBeuun umeercs, moxaayi, caMas ryc'raa ceThb
I'HJIPOMETPHYECKHX CTaHUuH, YTO B 3HAYHTeNBHO CTeneHu' crnocober-
ByeT Gosee HeTaJbHOMY AHAJAM3Yy CTOKA HA TEPPHUTOPHH ITOH TOPHOM
CTpaHKI.

B cratbe paccMaTpHBALTCA. CPeHH MHOTOJIETHHII, Maxcumanb-~
HbI ¥ MHHHMaJbHbLIH cTOK pek llIBeuuu u ero rogoBasi H3MEHYHBOCTD.

Jas rmeppuropun IlIBeuun yxe COCTaBJAANMCH KapTHl CPeiHEro’
mHoroseTHero croka. IlepBas kapra Gbina cocrasiepa CaerreHmap-
KOM — KapTa CpeAHerofoBbIX PpacXo[0B peK ¢ pPacxofaMH BOAH
5 m¥/cex u Bouue. ITozxxe Hopaungom (Jlromuu, 1934) 6bisa cocraBaeHa
HOBasi KapTa CTOKa B H30JUHHAX. DTa KapTa BNOCHeACTBHH Oblja yTOU-
nena b. JI. 3afikosbiM (1938) u Hcnosb3oBaHa 1Jist COCTaBJAEHHS KapPThi
cpeHero rofoBoro croka EBponpl. YTOUHEHHst OTHOCHJHCH TJ1aBHBIM
o0pasom K NnpearopbaM, rae Aannbie Hopaunaa okasasiuch nmpeymeHp-
HIeHHbIMH.

B. B. KynpusHoBbim Gbma COCTaBJIeHa KapTa H30JHHHI CpefaHe-
rogoBoro MoayJis ¢Toka aasi CkanaunaBud. Ha 3T1oit Kapre CTOKOBLIe
XapaKTePHCTHKH OTHeCeHbl K LeHTpYy Bomocbopa. Oxnako aBTop crpa-
BeJIHBO OTMeyaeT, 4to «...B IlIBeunn, rae muorue KPYIHble PeKH HMe-
10T TOPHBIH <Bozroc60p B BepXHEM TEYeHHH H paBHHHHbIH ~~B HHXHEM,
CTPOro roBOPs, CTOK MNpaBH/bHee OTHOCHTb K CpefiHell BhiCOTe BOJO-
cbopa, KoTOpas He coBnajpder ¢ ueHTpom OGacceiina» (1960, crp. 100).

Hamu 6blia cocTaBiieHa Kapra CpelHero MHOTOJIETHero CToKa MJsa -
teppuropuu IlIBenuu (puc. 1) no monyyeHHbIM 3aBHCHMOCTAM MOAYJs
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GOJIBIIHMH PaA3/HYHSAMM B KJIHMATHYECKHX YCJOBHAX, peabede, o03ep-
HOCTH M APYrHX NPHPOAHBIX XapaKTePHCTHK OTAEJbHBIX peK.

Ha xapre (cm. puc. 1) npoBeieHnl H30JMHHM MOAYJEH CpeAHe-
MHOrOJIETHero C¢roka co 3Hauenusmu 6, 8, 10, 15, 20, 25, 30,
35 a/cex km?.

l'eorpaguyeckre 3aKOHOMEPHOCTH pacnpeeseHHss MOAYJs CpefHe-
MHOTOJIETHEr0 CTOKA.

Cpenuuit MmoroseTHuii ctok Ha Tepputopuu IlIBeuun umeer sipko
BLIPAXKEHHYI0O 3aBHCHMOCTb OT OCOOEHHOCTEH UHPKYJALKOHHBIX MNpO-
1LecCOB aTMocdepbl, OnpelessIoIHX KJIHMAaTHUYECKHe YCJIOBHS Ha Tep-
PUTOPHH CTPaHbl KaK B YBJaXKHEHHH, TaK M B NMOTePSAX CTOKA Ha HoNa-
penne. CyuiecTBeHHOe BJIMsHHe Ha YCJI0BHs (OpMHpOBaHHSI CTOKA
PeK MMEIT IHPOTHOE MOJIOKEeHHEe OTAebHbIX GacCeHHOB peK U OpHEH-
THPOBKA TOPHBLIX CKJOHOB, B OTJEJbHBIX PalHOHAaX — MeCTHble (aKTOphI:
03€pHOCTb, 3a60/0YEHHOCTb, cTeneHb O00JeCeHHOCTH IJIOUAaAH BOZAO-
cbopa, BoJAHO-(pU3HYECKHE CBOHCTBA IIOYB H TPYHTOB. .

B ¢Bsi3H ¢ pasyiMuHbIM coyeTaHHeMm (PaKTOPOB, YOPMHPYIOMIHX CTOK
PeK CTpaHbl, 371eCb BeCbMa 3HaYHUTeJbHBI Npefesabl KojeOaHusi BeJHUH-
Hbl MOAYJISi CPellHero MHOToJIeTHero croka: oT 6—8 x/cex km? Ha ioro-
BOCTOKe cTpaHbl 10 35—40 2/cex kM? B rOpHbIX paioHax, BAOJAL 3anaj-
HOH TPaHMIbl CTPAHBDI.

IIpu paccmoTpeHHd KapTbl CpellHero MHOIOJIETHEr0 CTOKa
(cM. puc. 1) BMIHO, YTO H3OJHHHH MMEIOT, B o0lleM, MepUAHOHA/bHOE
HanpaBJeHnne (BocTrounblil ckaoH Ckanaunasckux rop u Hopaanacko-
ro Haropbsi, Cpeansis u IOxnasi Ienus), a B pafioHax ¢ NOBbIIEHHOM
BOAHOCTLIO 00pa3yloT 3aMKHyThie CHCTeMBl. (DTo OTYETIHBO BhISIBH-
J0Cchb Obl TIPH MNOCTPOEHHH KapThl MOJYJEH CPeJHero MHOroJeTHero
CTOKa JaHHBIM MeTojoM Aas Beeli CKaHAMHABHH; PafiOHbl ¢ BOJHOCTBIO
30—40 a/cex km? orpanuduBaiH Obl BCe TrOpHble BO3BLIIUEHHS 3TOH
TePPUTOPHH.)

H30aHHHH MOAYJell CpeHero MHOTOJIETHEr0 CTOKAa Ha TEPPHTOPHH
CTpPaHbl OYeHb XOPOIUO COTJAacyloTcsi ¢ pachpejieieHHeM OCaJKOB H
CpPeQHEeroJoBbIX TeMIepaTyp; paioHam ¢ HaHOOJBIIHM KOJHYECTBOM
ocaakoB u Gojiee HH3KMMM CPE@JHErof0BbBIMH TeMIEpaTypaMH COOTBET-
CTBYIOT paiOHbI C MOBBIIIEHHOH BOAHOCTBIO..

B cesepnoit yactn IlIBeuun rsnaBHble LEHTPHI BOZHOCTH PACmoJoO-
*eHbl BA0Jb BOCTOYHOrO €KJoHa CKaHAWHABCKHX rop, e OCaAKH HAO-
cruraior 1000 mm u Gosblle W riae B NHTAHMH peK NPHHHMAIOT yyacTHe
JIEJIHHKH BBICOKOTOPHBIX paitoHOB. Mojiy/b CTOKAa B 3THX paioHax Ao-
cTuraer HauOouabluefi Beanuunbl — 40 2/cex km? u Goaee. Ilo. mepe
npubanxkenuss x Borunyeckomy 3aauBy HabaioJaercsi CHHXKeHHe BOJX-
HoctH 10 8—10 2/cex kMm% DTo ymeHblIeHHe CTOKA 0ObsCHAETCS « 06-
ULHM MOHHXKEHHEeM MECTHOCTH H COOTBETCTBEHHBIM YMEHbILUEHHEM KOJIH-
yecTBa aTMOC(HEpPHBIX OCaaKOB.

Hasa cpenneii yacty LIBeuun — paBHHHHON TEPPHTOPHH, 3alllu-
IIeHHOH OT BJAMAHHUA ATJAHTHKH, XapakTepHa HaMMeHbllas BOXHOCTD,
cocrapasioiias scero 6—10 a/cek km?, uTo 06YCAOBIEHO CPABHHUTEb-
HO He6O/bLIHNM KOJHUYecTBOM 0cafkoB (500—600 mm) u 3HAUHTENbHBIM
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ucnapenuem (no B. B. Kynpusinosy, 1960); ucnapenue B 1anHom paiio-
He cocrasaset 300—350 mm.

B oro-zanagnoii u 3anagnon uactax IOxwuoir IlIseunu BHOBL
Habaomaercss yBeJHYeHHe MOAYJS <CPeiHero MHOTOJIeTHero <CTokKa
ot 10 2/cex km? no 20—22 a/cex km% [lasi 3TOM YaCTH TEPPHTOPHH, KAK
yKasbiBaJjoch Bbilie, OblIH nojgydyeHbl oOpaTHble CBS3H MOAYJS CTOKA
CO cpejHeil BbicOTOH BOA0CGOpa, T. €. YMeHbIIeHHe BeJHYHHBI MOAYJsA
CTOKAa C yBEJIMYEHHEM CpelHed BBICOTHI BOAOCOOpa. DTO BBIZBAHO TEM,
410 HaubojblIee KOJMMYECTBO OCAAKOB Bhimajfaer B NpHOpexxkHoM paio-
He, a He Ha Bo3BbiLleHHOCTH CMosana (3anuna, 1964). ITomumo Toro,
3leCb B MHUTAHUH PeK NPHHHMAIOT yYyacTHe FPYHTOBbIE BOIHI. Bausnnem
3THX JABYX (pakTopoB (pacnpepeneHHemM OCaAKOB H BbIKJIHHHBAHUEM
TPYHTOBBIX BOJX) OObAcCHAeTCS cBoeoOpa3Hoe pacnpeleeHHe MOLYJIS:
CTOKa B JaHHOM pafioHe. :

Maxkcumanbubii cTtok pek. HauGonbmme pacxoant pex IllBenws
oObIYHO CBfI3aHbl CO CHerorasHHeM M HAGJIOAAIOTCA B TIEPHOJA BECEH-
HEro noJioBOJbs B anpejie—HIOHe B 3aBHCHMOCTH OT IUMPOTHOrO W Bbl-!
COTHOTO NOJIOKEeHHs MJomain sogocbopa. 4

Oco6ennHo XapaKkTepHbl MaKCHMaJjbHble PAcXOAbl B NMEPHOL CHErOs
trasuua aasa pek Cesepnoit IlBennu. Besnunna MakcHMaJsbHBIX pacxoy
IOB 37ieCb B NepBYIO Ouepe[b 3aBHCHT OT 3anacoB BOALI B CHere, OT!
KOJIHYeCTBAa OCAJKOB, BBbUIAJAIOUMX B TIEPHOL IOJOBOALS, myﬁmm,
npomMep3aHusi MOYBLI W TeMMepaTypbl BO3AyXa, Onpelessioien nme:ﬁ
CHBHOCTb TasiHHsl CHEroBOro MoKpoBa. Jloasi rPYHTOBOrO fIHTAHHS B CTQ

\,\

#1
L/

W.'\

Ke peK 3TOFO paiioHa He3HAYHTe bHA.
AGcomoTHble 3HAYEHHs MOAYJIefi MAKCHMAaJbHOIO CTOKa 3anuca's'
OT MHOTMX (DAKTOPOB, H B NEpPBYIO ouepelb OT KOJMYECTBA OCATKOB ‘#'
HX CE30HHOTO pacnpejieieHus, NIomany Bogoc6opa, penveda, rpyHToR;.
. 03€PHOCTH, 3a00JOYEHHOCTH M CTeneHH 00JECeHHOCTH IVIOULAdH BOLQ~
c6opa. Oco6eHHO 3aMETHO BJHSIHME O3€PHOCTH: TaK, HanpuMmep, HA,
THAPOCTBOPE PeKH [eta-2abB B BepXHEM TEUEHHH, HMEIOILEeM. cpe,u.moxd
BBICOTY Bomoc6opa 270 x u osepHocTb 4,6%, MOAYJb MaKCHMaJbHOP
croka pasen 96 a/cex kMm%, a Ha _THIPOCTBOPE, PaCMO/NOKeHHOM npw
BBIXOJAE H3 03epa Beﬁepﬂ NpH cpexueii BbicoTe BomocGopa 250 Mq
a osepunoctH 18,6% Moayab MaKCHMAajabHOTO CTOKA . PaBeH Bcero‘q
13,4 2/cex kM2,
Jas cocTaBieHust Kapm CPeHHX MOJyJell MaKCHMAMbHBIX PACX0-<;
noB Boanl (509% obecneueHHocTH) ObLIM NMOCTPOEHbI 3aBHCHMOCTH MO+
AyJas MaKCHMAJbHOTO CTOKa OT .CpeaHeii BbiCOTH BojaocGopa. Casamy
OJTY YHITHCD. ynoaneraopure.ubﬂue H_STO MO3BOIMIO BLACIHTD Ha Tep-!
puropuu llIseuun 15 paiionos (puc. 2). : . !
Ha ocHose PacCMOTPEHHBIX 3aBHCHMOCTEH Monyml Maxcnmanbnoro;
CTOKA OT CpejHel BHICOTHI BOJOCGOpa Gblia NMOCTPOEHA KapTa M3OJH-.
HHil pacnpefesneHus Ha Tepputopun lIBewun mMomyiei MaKCHMaJleOPO*
cToka (puc. 2), H3 KOTOPOH BHAHO, YTO MOXYJIH MAKCHMaJbHOTO'
CTOKAa M3MEHSIIOTCSl HAa TePPHTOPHH CTPaHbl B OYeHb IIHPOKHX fIpeie-,
Aax: or 340 a/cex km® BRONL 3amajHOM rpanunsl crpansl, B CxaHaH--
HABCKHX ropax, 10 25 afcexxkm? ¥ MeHee B cpelHell paBHHHHOH
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JOro-sanajHoil vactax crpaubl. /s CeBepHOH YacTH XapaKkTepHBIM
ABJseTCs YBeJHUEHHe MOJyJedl MAaKCHMAJbHOIO CTOKa C MOBbILIEHHEM
cpeaHeil BLICOTHl BofocGopa ot 50 4/cex km? B npefenax Hopaanacko-
ro Haropesi 40 340 a/cex xm2 B HanGosee BbicOKMX paiioHax CkaHmu-
HABCKHX ToOp. :

B cpenneil H I0)XXHOM yacTaX CTPaHbl HaOJIOAACTCS CyLIeCTBEHHOE
yMEeHbIIEHHe MOAYJeH MaKCHMajabHOTO cToKa a0 70—25 a/cex km?, 4TO
o0BbsiCHSIETCSI PaBHUHHOCTBIO peabeda 3xech. [as 3anaasoro ckjioHa
posBhilleHHocTH CMonanpy (paiion 14) XxapakTepHo JaxKe yMeHbIIEHHe
MOAYJSi MAaKCHMaJIbHOTO CTOKA ¢ yBeJHYeHHeM CpejiHell BbICOTH BOAO-
c6opa, uTo 0OBACHACTCA COOTBETCTBEHHBIM paclpeneneHHeM OCaAKOB
B 3TOH YaCTH CTPAHHI. ' $

BooGuie B llIBenun paenpejneneyue M3OMHHHE MOAYJeH MakCH-
MaJbHOro CTOKa OYeHb XOPOWIO COrJiacyeTcsi ¢ pacnpeneneHygem ocaj-
KOB 110 TepPHTOPHH; paiioHaM ¢ HaHOOJbLIHM KOJHYECTBOM OCAIKOB.
COOTBETCTBYIOT M OOJblliMe 3HAYeHHS MOAYJel MaKCHMMaJbHOTO CTOKa.
Hekoropoe oTKJIOHEeHHe OT 3TOro TMpaBHJa HabjionaeTcs B paioHax €O
3HAUMTEJLHON O3epHOCTbIO. Tak, HampuMep, Ha BeJHUYHHY MOAYJAS
MAaKCHMAJbHOro Croka OoJplioe BJHAHHE OKAa3blBAlOT KpyHmHeHHIHe
o3epa.-crpanbl — BenepH, Bertepn u apyrue.

Munumanbhblit cToK pek. Pexu llIBeuun «o0naaaioT 3HaYUTEIbHON
BOJAHOCTBIO B TeyeHue Bcero ropa. [lepeceixanue uJH . Tepemep3aHHe
peK — siBJieHHe OYeHb pefikoe W MOXKeT HabJI0AaTbCs JHIIbL B BOCTOY-
HOH YacTH NOJAYOCTPOBA HA OYEHb MaJbIX peKkax ¢ IJomaibio b6accefina
menee 50—100 xu?. OnHaKo AaKe CTONbL . Majbie PeKH INepechiXaior .
TOJIbKO B MCKJIOYHTeJbHO 3acywausoe Jjero (1914 r.)» (Kynpusnos,
1960, crp. 113—114). Kak nokasaJu HaWK HCCACAOBaHHA, CPeAHAH
BbICOTa BOAOCOOpAa NMOYTH He OKa3hBaeT HMKAKOrO BJAHAHHA Ha BEJH-
YHHY MOJYJISi MHHHMAJbHOTO CTOKA.

MuHUMANbHBIE CTOK HA TEPPUTOPUH CTPAaHLI 3ABHUCHT IVIaBHBIM
06pasoM OT pacnpejefenusi OCafikoB BHYTPH rofa H BEJIHYMHBI pery-
JHPYIOLEeH eMKOCTH 03ep H 60J0T; HECOMHEHHO TakKie H O6oabuloe
BJIHSHHE X03AHCTBEHHOM JeATebHOCTH YeJOBEKa.,

Caestyet .OTMeTHTb, 4TO 03epa M 00J0Ta OKasbplBAlOT pelawuiee
JefiCTBHE M ONPeJeNsAIoT BeJHYHHY MOAYJsS MHHHMAJbHOIO CTOKA.

B pacnpenesieHHH MHHUMAJbHOTO CTOKA 10 TEPPHTOPHH CTPaHHBl

MOYKHO BBbIACJIHTb CJAEAYIOLIYI0 3aKOHOMEPHOCTb: 0 Mepe NpPOABHKE-
HHs C CeBepa Ha IOr BeJHYHHA MOAYJS MHHMMAZbHONO CTOKA yMeHb-
maercs. ; . :
HaunGonblune BeNHYHHBI MOAYJsE MHHHMAJIBLHOI'O CTOKa Habaio-
npaiotcs B cesepHoit yactu LBeunn. dto obbscHsieTcs TeM, yro «CkaH-
AUHaBCKHe TOPbl HMEIOT BblpaBHEHHble INIOCKHE BEPLIMHbI ¢ HAJHYHEeM
GoabUIOro KosnuecTBa o3ep W 6oaor. Pexu 3roro' pafiona obaamaior
BbICOKOH BOJHOCTHIO B TeyeHHe Bcero roaa» (Kyinpusuos, 1960,
crp. 115). Moayan = MHHHMaJbHOrO CTOKa 3JeCh KOJAeGaioTcs OT
1,4—1,7 a/cex km? pns pex ¢ maJjoi osepHocTuio ao 7,0—7,5 a/cex kKm?
IJisi XOPOWIO 3aperyJaupoBaHHbIX pek. [IpeoGaanaiouide 3necr MOAYJH
2—5 a/cex KM, .
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B 10/KHOIt YacTH cTpaHbl HabJa0faeTcss pe3koe YMEHbILCHHE MHHH-
MaJIbHOrO CTOKa: s peK ¢ MaJjoii odepHocTbio no 0,2—0,5 a/cex xm?
M JUIsl XOpOIIO 3aperyJHpoBanHbX pek mo 4,0—4,4 a/cex km?.

OcobeHHo ciaefyeT OCTAHOBHTbCS Ha peke I'era-DabpB (cM. pue. 2,
peka 108), rae Ha THAPOJNOTHYECKO CTaHIHH 243 npu BbIXOE M3 O3epa
Benepn nabaronaercst caMbiit 6oablIof MOAYJAb MHHHMAJLHOTO CTOKa—
9,8 2/cex k% D10 0OBsICHSICTCA GOMIBLIOH peryaupyollel CNOCOGHOCTbIO,
o3epa. 3

Hasi cpaBHeHHs TpPHBEAEM BEJHUHHBI TOJOBBIX MOyJei CToxa:‘
A5l JaHHOH THAPOJOTHYECKON CTAHIHH:

M, .. = 13,4 afcex fm"‘ .

M., = 11,6 a/cex Knt, ,:
M, = 9,8 alcex km®. i

iy

DTO NOATBepP}KAAeT BLICKA3aHHOE BHIIE MHEHHE O peuIalouIeM :
BAMSAHHH 03€p M 0OJIOT HA BeJHUMHY MHHHMAJbHOTO CTOKA Ha TEppHs
TOPHH CTPaHHI. :

OcobenHoctH pacnpepenenusi Koshdpuumentos sBapuauuu C,.

C, roanoBoro croka. [das teppuropuu IlIBeuun namu noa-
CUHTAHBI Koaq;(bnunenm BapHalHK roJoBOro CToKa. pex mo 187 myHk-
taM. OHAaKO COCTaBHTHL KapTy H3OJHHHI He TIPeJCTaBHJIOCH BO3MOXK-
HbHIM B CBSI3H C TeM, YTO He OBIJIO YCT@HOBJIEHO 3aBHCHMOCTH K03dhdu-
IIHEHTA BapHallHH HH OT CpPelHeil BBICOTHI BOHOCOOpa, HH OT BEJHUHHH
niaomanu Bogocbopa, UTo BMOJHE 3aKOHOMEDHO, TaK Kak Henocpep-
CTBeHHOe BiHsiiMe HAa C, pe3kKo MEHSIONHXCA 3[eCh KJIHMaTHYeCKHX
¢axropoB HecoHaMepHMo OoJiblie BJAHSAHHUA CpPefHell BLICOTHI BoA0oC6O-
pa ¥ miomanu Bogoc6opa. Ha sennuuny xosgouuuenra Bapuaunu C,
GoJblIOe BJIHsIHHE OKAs3bIBAIOT PA3/IHUHA B AKKYMYJHpYIOULed Cocos-
HOCTH OTAesbHBIX OacceiiHOB — Ha/jHuHe o3ep, 60J0T, JEIHHKOB H
cHexuukoB. Hecomuenno, uro ua C, Gosbluoe BAMSHHE OKasbiBaer H
X03AACTBEHHAA JAesiTeJIbHOCTh YeJIoBeKa.

Ananusupys MOJyYeHHbIe AAHHBIE, MOXKHO YCTaHOBHTb B OOUIKX
yepTax CJAeAYIOLLYI0 3aKOHOMEpPHOCTb B pacnpejeteHuu Kod(pduuneH-'
TOB BaPHALMH I'OJIOBOTO CTOKA HA TEPPHUTOPHU CTPAHBI.

Kos¢druuenTs BapHauuu rofoBoro €ToKa Ha TEPPHTOPHH CTPaHb
uamensiorcsi B npegenax or 0,10 go 0,61 B 3aBUCHMOCTH OT MIHPOTHOTO
nosoxenuss Bopoc6opa. Hawmenbmue 3uavenus ero—0,10—0,26 na-
6/110210TCSl B CEBEPHO# YaCTH CTPAHLI H YBEJHYHBAIOTCS 1O Mepe MpH-
6auxennst k tory go 0,14—0,61, u Tonbko B 0ro-zanajaHoil 4acTu IO)K- :
noit llIBenun ony BHOBD ymenbmaxo'rcsa no 0,18—0,38. )

Takoe paonpenenenne K03pPHUHEHTOB BapHAlUHH TOAOBOIO cToxa :
OYeBHJIHO, BLI3BAHO OCOGEHHOCTSIMH UHPKYJIAIHOHHBIX TIPOLLECCOB aTMO-
cdepbl H B COOTBETCTBHH C STHM Pa3JHUHOH CTENEHbI0 YCTOHYHBOCTH
KJHMAaTHYECKHX YCJAO0BHH, GOPMHPYIOIHX CTOK B KaXJA0M paioHe
CTPaHBHI.

C, MaXKCHMaJbHOTO H MHHMMaJabHOro croka. Kax
MOKasand NpoBefeHHble HCCAeNOBaHMsA, KO3ppuuueHThl Bapuauuun C,

118



MaKCHMAaJIbHOT'O H MHHHMAaJ/IbHOTO CTOKA He AAIOT CBA3H HH CO CPeIHeH
BBICOTOH BOZOCOOPA, HK ¢ BeJHUYHHOH ero mJyomwaau (TOYHO Tak Xe, KaK
u C, rogoBoro croka). Ceszp MeXAy Ko3(pdHUHEHTAMH BapHAlUHH TO-
J0BOr0 M MaKCHMaJIbHOro CTOKAa BbIpaxkeHa oueHb cjabo. I[losromy
MOKHO CHeJaTh BBIBOA, UYTO HAa KO3(P@HUUEHTH BapHALHH MaKCHMaJb-
HOrO M MHHHMAJIbHOTO CTOKA BJHAIOT Te e (akTophl, YTO H HA BeJH-
uUHHY K03 uuHeHTOB Bapuauun rogosoro croka. Ilo ykasanubiM Bbilue
NpHYKHAM He NMPEACTABHJIOCH BO3MOXKHBIM COCTaBHTh Kapry C, MakcH-
MaJIbHOTO H MHHHMAJbHOIO CTOKA /I TEPPUTOPHH CTPAHBI B H30-
auuusx. Oauako AN KO3(D(DHUHEHTOB BapHalHH MaKCHMaJIbHOI‘Oé H
MHHHMAaJbHOrO CTOKA, KaK W AJs KO3(PGHUHEHTOB BapHauuud MOZOBOr0
CTOKA, MOXKHO YCTAHOBHTb B OOW(HX YepTax HEKOTOphle 3aKOHOMEp-
HocTH. Bennuuna xosdpduuueHToB BapHalHM MaKCHMAJbHOrO CTOKA
M3MEHSIeTCT B IUHPOKHX Tpejesax Ha TEPPHTOPHUH CTPAHBI — OT
0,13—0,14 no 0,73—0,79; xo3dduuHeHTH BAPHALMH YBeJHYHBAIOTCS
M0 HANpaBJEHHIO K IOTY CTPaHbl; aMNJAHTYJAA KojaebaHus 3HAYCHHH
Ko3hpuunenTo Bapuauuy C, yMeHbUIAeTCsi Ha XOPOILIQ 3aperyJHpo-
BaHHBIX peKax.

KosbpuuueHrTel BapHalUHH MHHHMAJbLHOTO CTOKA H3MEHAKOTCH B
ropasio Goabmux npepenax — ot 0,14 mo 1,13, yro -ToBopuT O elle
6osblIEM BIHSHHH HAa H3MEHYHBOCTb MHHHMAJbLHOrO CTOKAa KJAMMAaTH-
YyeCKUX YCJIOBHH, 03€pPHOCTH, 3a00JOYEHHOCTH H CTeneHH 00/eCeHHOCTH
miomanu Bogocbopa, a TakxKe X03sHCTBEHHOM AEATEIbHOCTH Ye/0oBeKa.

B pacnpesenenuu Ko3bGdHUHEHTOB BapHalWy MHHHMAJbHOrO CTO-
Ka, TOYHO TaK e KakK H B pachmpele/eHHH KO3(Q@HIUHEHTOB BapHalHu
TONOBOTO W MAKCHMAaJIbHOrO CTOKa, HabGJIOfaeTcs TeHAeHIHUsI K yBeJH-
geHHI0 K03(Q(UIHEeHTOB BapHAlUMH TI0 HANpPaBJEHHIO ¢ CeBepa Ha IOr.
Haumenbmasi amnaurysa Kone6anus xo3pduuueHTOB BapHaliy MHHH-
MaJbHOro croka HabJslofaercss Ha XOPOWIO 3aperyJHpPOBaHHBIX PeKax H
B 1oro-sanaanbix paionax IOxuofi IlBeunn, rae Gosee pasHOMepHOE
BHYTPHIOJI0BOE pacnpelielenne ocajikos. Tak, Hampumep, B paione
pek Jlaran, ®Pyaxeon, Huocan, IDrtpan, Buckau, Poabdcon (pexu
98—106) kosdpbduu¥eHTH BapHalliy MHHAMAJbHOIO CTOKA H3MEHAKTCA
or 0,35 no 0,43. B 1o ke BpeMsi B pAAOM pacnonoxenHom Oacceiine
pek I'era-OsbB # OpexkuiabcenbBen (pexn 108—110), umeomem 667b-
IHe pasMeprl H COOTBETCTBEHHO 3HAYMTeJbHble pasHooOpasus B Qu3u-
KO-reorpauuecKux YcJOBHSAX, KO3 (ULUHEHT BapHallud MHHUMAJbHOTO
CTOKa KoJIe6seTCsi B AOBOJLHO 3HAUUTENbHBIX IIpefiesiaXx B Pa3JHYHBIX
CTBOpax OJAHOro H Toro e Gacceiina. Kosapduiuent Bapualny MyHH-
MaJIbHOTO cToKa MeHsercs 3aech ot 0,17 go 1,02.
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B. . BBIKOB

XUMHYECKHMA CTOK PEKH OKH

Pexa Oka xpynsehmwas nociae Bosaru Bognas aprepus Llentpanb-
Hoit Poccuu. Ona — mnocaefnuii KpynHbLi pe3epB 1Js BonOCHaG)KeHna
CTOJIMIIBI HAIIETO rocyaapcTsa — MOCKBBI.

Hayuenne Oxu B LeasiX NPHHATHA Mep K COXPaHEHHIO BBICOKOro
KayecTBa“-ee BOJ ABJSETCS HEOTJIOXKHOH 3ajavefi ans Oyayuero BOAO-
cHabxeHuss MOCKBBI, a TaKX¥e COBpeMeHHOro 1 Oyayuiero BofgocHabxe-
HHSl PSifla KPYNHbIX NPOMBINIJIEHHBIX FOPOAOB, PACIOJOXKEHHHX Ha Ge-
perax Oku ¥ ee rJ1aBHBIX NIPHTOKOB.

KauectBo Boa Oku # psifa ee NPHTOKOB 3HAUYHTEBHO YXYALHI0CH
3a nociepnne 30—40 Jer, ¥ eCThb BCe OCHOBAHHA CEpPbE3HO OflacaThCsi
3a COCTOsIHHE BOJ 3THX pek B Omukaimtne 30—40 mer, xoraa norpe6-
HOCTb B «YHCTOH» BOAE 3HAuHTeJNbHO Bo3dpacrer. He caenyer 3abbiBaTh,
uto Oxa mocse. KaMbl sBAAETCS OAHHM M3 TJIaBHBIX TPHTOKOB Bosrn
M YTO KauecTBO ee BOX AQIKHO HEeH30eXKHO QTPaXKaThCsd Ha KauecTBe
BoA Boaru, Bceraa sanmumaBuieil BaxKHOe 3HAMEHHE B xosaﬂc’rneunon
XKH3HH nameﬁ CTPaHhl. _

IlpuBenennble B 5T0/ CTaThe MaTepHAbl MOATBEPHKAAIOT, YTO BRABL
Oxu 3HAYHTEAbHO 3aTPSIBHAIOTCA.

Pan npurokoB Oku — MockBa-peka, Huxe r. Mocksnl, $ysa,
Hapa ¥YBonb, Knasbma u HekoTopsie apyrue pekn Okckoro Gaccefina—
y3Ke He MOTYT GBITb HCIIO/Ib30BAHbl ISl BONOCHAGKEHHUSL.

3arpssHenHe PeunbIX, 03ePHLIX H TON3EMHBIX BOA €CTh NpeXMIe
BCero -pe3ysbrar 0e3AYMHOrO M He XO3AHCTBEHHOTO OTHOIIEHHS K HHM,
OCHOBAHHOTO Ha OUIHGOYHOM TNPEANOJOXKEHHH, YTO NPHPOAHble BOABF
H3BEYHbl B CBOMX KauyecTBax H HEUCTOLIMMbI B CBQE€H OCHOBE.

Pexu, 03epa, BOAOXPaHUIMIIA TIPEACTaBAAIOT cO60i CAOXHeHmue
JKHBbE OPTaHH3Mbl, UYYTKO OT3BIBAIOUIHECs Ha JIOGble MEpOINpPHSTHS,.
H3MEHAIOLIHE HX PeXHM M YCTAaHOBHMBIUHIACS - 62JlaHC XaK B KOJIHYECT-
BEHHOM, TaK H B KaYeCTBEHHOM OTHOIIEHHH.

Has pacuera xumuyeckoro croka Oku GblH HCNOMb30BAaHBI Mare-
puaast ¢ 1951 mo 1961 r., Ha ocHOBe KOTOPBIX MOCTPOEHBI KpHBhiE
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3u=f(Q) mna ruppocrBopos: Open, Benes, Kanayra, Pasans, Mypowm,
HoBunku. 3a uckawouyennem Mypoma, yKasaHHble 3aBHCHMOCTH Bbipa-
JKeHbl JUIsi KaXKIOro W3 Ha3BaHHBIX TYHKTOB OJHON rHmepGosoii Xopo-
wo oO0OCHOBAHHOM TOYKAMH CBSI3H CYMMBI MOHOB H pPacXxoI0oB BOJbI.

Jas Mypoma 3a 3TOT MepHOA MOJyYeHbl TPH JUHHH CBf3H Zy=[(Q).
OnHa M3 HHX, C HECKOJIbKO NOHHKEHHBIMH 3HAYeHHSIMH MHHEpaJIH3aluuH
B NEPHOA OTKPBHITOro pycaa, orHocutest K 1951 r., xotopeiii mo cBoei
BOAHOCTH OJIH30K K CpejiHeMY, HO XapaKTepH3yeTcs PaHHHM NPHXOAOM
BecenHero noaoBoabs. [JApyras oTHocHtes K 1956 r., cpaBHHTeabHO Ma-
JIOBOAHOMY, € TIOBBIIIEHHBIMH 3HAYCHHSAMH MUHEPAJIM3ALHH, U TPLThA—
OCHOBHAsl, MOCTPOEHHAA N0 AAHHBIM OCTAJbHLIX CeMH JeT, YKasaHHOTro
Bbilie nepuoja — Haubonee obocHoBaHa (PAKTHUYECKHMMH HAHHBIMH.

B 1ensix s3xoHOMHH MecTa Ha3BaHHble Bbile KpuBble Zy=f(Q) no-
KasaHbl B COBMELIEHHOM BuJe Ha oaHoMm rpaduke (puc. 1). I'padux
JlaeT HamNIsiAHOe NpejacTaBieHHe 06 yBeJHYeHHH B cpeHeM oOlleil MH-
Hepaausaunu Oxku To ee AJIHHE, YTO NOATBEPHKAAIOT U AaHHble Tabi. 1.

W3 raGauubl BHAHO, UTO 3HAUYHTEAbHOE yBeJHueHHe oOuieil MHHEe-
paausaunyn Box OKu KaK B MexeHb, TaK M B NoJ0OBoAbe Habjwonaercs
BHM3 OT Psasauu. -

[To paGounm rpadukam cBsizH Zy=f(Q) OGblIH MpoH3BeIeHb! pac-

TaGakiua ‘1 geThl XHMHYeckoro croka Oku 3a

O6mas muHepaausauus sop Oxu Jziggﬁ’reg)}i He Ho"BONHOCTH: - TOAK

no ee pamue (8 M2/4)
Xumuueckuit ctok Oku H3Mme-

Tpu pacxoze soas, ~ HsleTcst oT Opaa no Hosuuok B

——— ' Micex CPeAHHH NO BOAHOCTH TOX OT

0,243 man. 7 no 8,81 Mau 7; B MHO-

200 1000 ropoaublii rox ot 0,268 maH. T 10

9,78 MAH. T, a B MaJIOBOAHBIH OT
0,165 Mau. 7 no 7,05 MaH. T.

Openx . « « & & 185 145

Pln s o 5 255 145 Pacnpeneneine  XHMHYECKOro

Kanyra . . . . 325 145 CTOKa IO Ce30HaM roja B INpOLEH-

&w% i % b ggg égg Tax OT FOJIOBOr0 CPaBHUTENBHO PaB-
YPOM:: .o 0o+ 0

Lo lE 600 285 HOMEPHO KakK 0 [JIHHE DeKH, TaK H

B 3aBHCHUMOCTH OT BOJHOCTH roja;
B CpeJlHeM JJIs NMepHoa 3UMHeH Me-
JKEeHH XMMHYECKHH CTOK cOCTaBJsier
33%, ans nonoBoabs —32 W AAS JeTHe-OCeHHel MexeHu — 359%.

CooTHOIIEHHEe I'VIaBHBIX HOHOB B BoAax OKM no JaHHBIM 3a 1947 —
+——1952 rr. B OCHOBHOM yCTOHYHBO 1O Bceil AauHe pekH ot Opsa H0-
HoBuHOK, uTO BHAHO Ha pHC. 2, rAe NpeACTABJIEH) COBMEUIEHHOE M0

JnuHe OKH GOOTHOUIEHWE HOHOB HCO;, SO;, Ca™ u Mg” or I, aas
nyakToB — Opegsi, Kanyra, Psasanp u Hosuuku.

Ws puc. 2 Buamno, uro coornomenne Ca” u Mg”  xapakrepmsyercs
©OJHOH 3aBHCHMOCTbIO (puc. 2, I u III) ans Bcex weTwipex nyHkTOB., 3a-

‘BucaMocTs At SOy aas nyskroB Kanyra u HOBHHKM HHAMBHAYyaJbHBL:
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Ta6auua 2
TopoBOi H Ce30HHBbIN XHMHyeckHil cTOK OKH B XapakTepHele no BOZHOCTH roam™

XuMmuuecku#t cTok, man. T.

Haumeno- | INaomans
BaHHE BogocGopa, Boguocts, roaul SAMHAR nerne-
cTBOpa KM MexeHp | NOJIOBOABE |  OCeHHsIs ron
MEXeHb
0,081 0,082 0,080 0,243
Open 4 890 2 2 2 2
p cpenunit 1957 33 34 33 100
0,062 [ 0,060 .| 0,053 | 0,165
i 194
MasioBopHbl 1949 39 6 32 100
0,088 0,112 0,068 0,268
MHOroBojiHB# 1952 33 oS 95 100
| 0,74 0,66 0,81 2,21 -
Kanyra | 54900 | cpepunit 1957 ' : : '
i 33 30 37 100
0,65 0,55 0,66 1,86
i
MaJsioBojHbIH 1949 55 0 35 100
0,83 0,84 0,86 2,53
il
MHOroBoHbIA 1952 33 33 P 100
1,44 1,12 1,53 4,08
Psizaun 97 700 fi 1957 ! ' et :
T %5 | omr | i | ags
MaJsiopoaubfi 1949 l 328 : 3gl l 321 41 00
» » ’ .40
Bl
MHOPMOBOAHBLIN 1952 P 30 % 100
2,10 2,54 2,19 6,83
Mypoum 188 000 it - ' : 2
T l3é6 23-112 23%5 6l C’003
MaJosoaubiit 1949 23 18 35 23548 71 %%
g 2,24 > )
MHOTOBOJAHBI 1952 %6 30 32 100
' | 2,72 | 3,15 | 2,94 | 8,81
Hosuuku | 245 000 J . : L
S 23}2 2326 338 7l 0(?5
' ) 2, »
MaJsioBoAHbI 1949 33(2)5 23%4 3329 910’?8
MHOrOBOAHBIH 1952 33 29 38 100

* O6paGorka marepuajos Bunoauesa B. B. Bpyckosoit nox byxosoncmx aBTopa.
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OHH XapaKTePH3YIOTCS MOBLILEHHBIM CO/ePXKaHHEM SO; y Kaayru (puc. 2,
I1a) u B ocobennocts y HoBurok (puc. 2, III'6) cpaBHHTENbHO ¢ MYAK~

Tamu Open u Pssanb. 3aBHCHMOCTb HCO; anslinyuktos Open, Kanyra
u Psasaup obwas (puc. 2, 1V), a nas Hopuuok' (puc.§2, 1V a) xapaxrep-

Tu mein
W i .
'l

|

500

400

J00

, ke P — 5 ’

7500 0 . ST/ /SR
a,M3cex

Phc. 1. 3aBucumocts MuHepaausauud pekH OKH OT pacxofoB BOJALL
IMyukroi: | — Open, 2 — Benes, 3 — Kaayra, 4 — Pasaub, 5§ — Mypom,
6 — HoBunku <

HO TOHWKenHoe cofepkanue HCO; nmpn mopwumennoM copepxkanun SOj
(puc. 2,111 6). Conepxanne Na' B Bosjax Oxku y Opaa Bospacraer C
POCTOM CYMMBI HOHOB OT 4 10 20 — 25 M2/4 npH cymMe HOHOB B 650 me/a,
a Cl'—or 0,5 no 10 m2/a.

Pexum coaepkaHHa OTAEJbHBIX HOHOB B OCHOBHOM CJedyeT 3a
H3MeHeHHeM peXHMa BOAHOro €roka. MuHHMaJbHOE COllepXKaHue BCeX
HOHOB HabmI0laeTcsi B NMEPHOJ MOJIOBOALA, 2 MAKCHMaJIbHOE B NMEPHOZ,
3HMHEH MEeXKeHH. ; N

B netHO H OCEHHIOW MeXeHb HabaoaloTcsi 3HAUYHTENbHbIE
KoNneGaHUsi BEJHYHH OTHENbHBIX HOHOB BCJEINCTBHE NPOXOXKAECHHS AOXK-
JIeBHIX MaBOAKOB. D10 SIBJIEHHE OYeHb SIPKO BbIPAXKEHO B MHOTOBOAHbBIE
. TOZbl, H300HYIOLHE JIETHE-OCEHHHMH NaBOJKaMH. ]

Konebanus Beanyun HCO’; B nerniolo mexens y Opaa B npege- -
aax 200—355 me/2, y Kanyru ot 175 po 275 me/a. -

Conepxanue uona Ca* y Opaa konebiercs B TedeHHe roga or 30
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no 97 mela, y Kaayru or 16 no 92 mz/a, y Psasanu or 40 no 110 me/a,
a y HoBuHok ot 12 no 90 me/a.
Conepxanue mowa Mg~ y Opaa or 3—5 me/a no 20—30 m2/x,

y Kanyra or 310 22 me/a, y Pasanu 5—10 me/2 u y HoBunoxk ot 4
o 25 m2/a.

M/

LD

300

200

T

700

)

" Puc. 2. CoBmewlenHu# rpadHK 3aBHCHMOCTH T/ABHBIX HOHOB OT CyMMBI
HoHoB pexky Ok (a71a nyuxtos Opes, Kanyra, Pssawe, Hosuuku)

- Copepxanne mona SO”; y Opaa or 5—10 (B nonoaolibe) e
40—90 me/a B 3UMHIOIO ‘MeXeHb, cooTBeTcTBeHHo y- Kaayru or 5—15
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no 55—65 me/a, y Psisann ot 13—25 no 35-—-50 me/2 u y HoBuHOK OT
15—25 no 105-——125 Mmefa.

Conepxkanne HoHoB Na'+K' u Cl” n1s Bcex HasBaHHBIX Bbilue
nyuktoB Kosebaerca B npepenax: Cl'—0,2—4 mefs, Na+K' or 2—
1o 20 me/a.

Cpennee conepxanue NO'3 aasa crsopa Kanyrd 1,19—2,08 xe/a,
Hausbiciiee 4,6 me/a, a munumanbhuoe 0,2 me/a; y Pﬂsauu 1,13 me/a
NPH HauBbICIIEM coAep:KaHuu 2,2 m2/2 v MuHHMaabHOM 0,3 Ma//z, y Ho-
BHHOK cpenHee colepxanue 0,88—197 me/a npu Makcumyme
3,84 me/a w munumyme 0,1—0,6 me/a.

Munumanbhoe cojep:kanune nona NO’; mabawojaercsi B JieTHHE
Mecsilibl TIpH Pa3BHTHH (DHUTONJAHKTOHA M BOXHON PacTHTEJIbHOCTH, K
ocenu coxepxanue NO’; yMeHblIaeTcss M JAOCTHraeT CBOero MHHHMYyMma
sumoii. Cpesee comepxanue Si B OKCKHX Bojax B mpejenax 3—=8 se/a.
Maxkcumym conepxanus Si B sumuuii mepuoa: y Opaa or 52 no
18,8 me/a, y Kanyru 5,6—8,6 me/2, y HoBunok 6,9—8,8 m2/2, B 3aBu-
CHUMOCTH OT BOAHOCTH 3WMHell MexxeHH. HaumeHnsuiee comepxanue Si
1—4 m2/2 B mepHOA MOJOBOAbA, 4 B JETHHII NEPHOJ PERHUM COepHka-
Husa Si uamensiercst ot 2,12 xo 5,68 B 3aBUCHMOCTH OT BOAHOCTH JIETHE#H
MEeXEeHH.

Cpennsis BeJIMUHHA OKHCJSEMOCTH AJs TOAOBOro IHKJIa Koaebaer-
cs or 4,7 no 9,4 me Oy/2. HauMeHblllee 3HaYeHHe B BEPXOBbAX PEKH Y
Opaa 5,85—6,65, a HauBbicee y HoBuuHok 7,21—9,49 me Oz/a. B ne-
PHOA TMOJIOBOAbsSI BeJHUHHA OKHCASEMOCTH KoJebjercsi B mpenesax
or 4,28 nmo 13,75 me Oyfa. HanGosbumias BesnuKHa OKHCIASEMOCTH Y
Opaa 7,8—15,9, y Kanyru 9,3—10,8 xe Oy/a, y Pasanu 7,8—16 e Oq/a,
a y HoBuHOK, rie peka 3HauuTeNbHO 3arpsA3HSETCS CTOYHBIMH BOJAaMH,
OKHCJSIeMOCTb Aa)e 3UMOH aocTHraer sHaueHHsa 12—17 me Oy/2, B TO
BpeMst kak y Opaa, Kanyru u Psazanu okucasieMocTb B 3HMHHI MEPHOR
Kosebaercss B npemenax Bcero Juiib 2—8,5 me Oyfa.

Conepxauue CO; B 3uMHHII TIeDHOA BCJEACTBHE THTAHHS PEKH
FPYHTOBBLIMH BOJAMH'H OKHCJHTEJbHOTO Npolecca 3HAYHTENbHO YBEJH-
YyHBaeTcs. DTO YBeJHUYEHHe NMPOCaeKHBaeTcss Mo AJHHe peku. Ecan y
Kaayru sumoin CO, nocruraer snavenuit 11—18 me/a2, To y HoBuHok
conepxanue CO,; yBeauuusaerca no 15—35 me/a. [Tocse mpoxona se-
ceHHero nosoBoabsi copepxanne COp OLICTPO YMEHBINAETCS, CHHKASACH
y Kaayru no 0,6—3,3 me/2, a y HoBunok no 0—0,8 m2/s. B cpennem
B 3umuuil nepuox copepxkanune CO, B Bogax Oku koaebJeTcs B npeje-
aax 8—26 me/a, a B AeTHIOW MeXeHb oT 2 xo 4 m2/a.

Copepxkanne KHcaopoAa B Bogax Oku xosneGsiercst B 3WMHHUI ne-
puox ot 5 o 12 me/a, a B neTHuit nepuon ot 9 o 15 me/a. Beanunna
KOHIEHTPalLMi HOHOB BoaopoAa B Bojax Oxu xonebaercss B mpejaenax
or 6 10 8,3 ¢ HeCKOJIbKO IOBBLILIEHHBIM COMEPXKAHHEM B JIETHHH MEPHOA.

ViaMeHeHHe XHMHUYECKOrOo cocTaBa Boj OKH 1O ee JUTHHE onpene-
JsieTcsi, MOMHMO ocobenHocreif, 00ycabBAHBAEMbIX TIeOJOrHYECKHM
CTPOGHHEM H THIPOre0JIOTHUECKHMH YCJAOBHsMM ee OacceiiHa, XuMHye-
CKHM COCTAaBOM BOJl €€ NPHTOKOB H COPOCHBIX BOA KPYNHBIX FOPOJAOB R
NPOMBILLJIEHHBIX KOMIJIEKCOB, PacnoJIOXKEeHHBIX Ha Geperax Oku u ee.
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nputokoB. Ecan nputoku OKH B ee BepxoBbsx Bbiwe r. Kaayru moryrT
ObiTh OTHECeHbl K YHCTLIM peKaM, TO BCe mocieayioude nputoku Oxku
B TOH WJIM HHOH CTerneHu 3arpsisHeHbl. T0 B OCOOEHHOCTH OTHOCHTCH K
peke Oxe uuxe r. Konomusl, rae B Hee Bnagaer MockBa-peka, HHXe
Moxma ¢ Ilnoit n Kaasbma. Ho HaubGosee akTHBHO BO3AeHCTBYeT Ha
xumuyeckuit ctok Oxku cOpoc CTOUHBIX BOJA MPOMBILIJIEHHOCTH FOPOJOB.
Opaa, Kanyru, Cepnyxosa, Kosomuel, Ps3zann, Mypoma u [l3epxun-
cKa.

Marepuaas Habmonennii Fnapomereocayx6st CCCP ne nosBoasi-
I0T B IOJHOH Mepe BBISIBUTH BJHAHHE Ha XHMHYeCKHil cTok OKH Bcex
(akTOpOB, KOTOpble OBIJIM YKa3aHbl Bbillle, H B YaCTHOCTH BJIMSIHHE TIPH-
ToKOB OKH H KPYNHBIX MOPOJOB, PacnoJoxeHHbIX Ha ee Geperax. B ka-
KOH-TO CTETIeHH 3TO CAEJaHO BO BPeMSs SKCNEeIHUHOHHBIX HCCJeL0BAHUM
Oxku, mposegennbix C: B. BpyeBuyem u B. A. Ckonunueseim, B. U. JKa-
aunbiM, 0. M. 3anecckum, H. I'. Osepeukosckoit 1 H. ®. CmupHoBoIii,
A. T. Popunoii (Bakacros, 1962; Baususik u ap., 1945; Bpyesuu, Cko-
nunues, 1935; JKanun, 1964; 3anecckuii, 1964; Osepenxosckas, Cmup-
HoBa, 1964), KoTopbie BHISIBHJIH Psifi BaXKHBIX H MHTepPEeCHLIX 0COGeHHOo-
cTeli XHMHYeCKOro u Ouojoruyeckoro usmeHenus Boi OKu moYTH Ha
BCEM ee MPOTsAXKEeHHH. TaKoro BHAA HCCIEJOBAHHS € YYETOM BO3JEHCT-
BHS Ha XHMHUYECKHMi cocTaB M cTOK BOA OKH ee IVIaBHBIX NPHTOKOB H
KPYNMHBIX MPOMBILUIIEHHBIX WEHTPOB 3aCJAYXKHBAIOT CaMOro Cepbe3Horo
BHUMaHHA M BCAYECKOro TOOIIPEHHS C LEJAbI0 MX HEOAHOKPATHOro
NOBTOPEHMS AJIsi yYeTa YKa3aHHbIX Bbillle BO3ACHCTBHHA B Pa3JHUHBIX
ycaoBuax U ¢asax BoaHoro pexkuma OKH B OTAeJbHBIE TOABL.

[Tpu paccmorpenun coneBoro kommiekca Box Oxu 3a mepuon
1948—1961 rr. caesyer OTMETHTb, YTO B COAEPIKAHHH XJOPHIOB H lie-
JIOYHBIX MOHOB, THAPOKapOOHATHOrO HOHA, a TaKkKe M LIeJOYHO3eMe/lb-
HBIX HOHOB HabJ10/1aeTcd MX CHHXPOHHOCTb B TIEPHOA TOJOBOADS.

Xapakrep M3MeHeHHs THAPOKapOOHATHOro HOHAa 3a MEPHOL
1948—1961 rr. He Bceraa oauHaxos. B 1956 r. conep:kanne noHoB mo-
creneHHo ymenbiuaercst ot 106 me/2 y Opaa xo 52 me/2 y HoBunok, Ho
B 1955 r. (a Takxke u B 1950 r.) yBesnuusaercs or Opaa 1o Pssann
¢ 65 no 100 me/a, a nuxe Psisann ymenbmaercs u y HoBHHOK cocraB-
asier Bcero 52 me/a. YBenuuyenue KoHuenrpauuu vona HCO'; y Psasanu
00bsCHSETCA NOBBIILIEHHBIM €ro COAepXKaHHeM B IepHOJ T0JOBO/JbsS Ha
MockBe-pexke. B 3HMHIOI0 MeXeHb BeJHYHHA KOHUEHTPAUMH HOHOB
HCO’; cumxaercs or 390 me/z (Open) mo 320 me/a (Kanyra); sto
coorHouleHue B mpepenax ot 260 po 320 me/a coxpausercs y Psasauu,
K Mypomy u HoBuHkam ymenbwaercs po 210—230 me/a. B nertHioo
MexeHb HaMenenHe cofepxanusi HCO'3 xapakTepusyercsi noCTeneHHbIM
ymenbiienuem ot 340—310 me/2 y Opaa no 150—180 me/2 y HoBuHoOK.

BennuuHa KoHueHTpauun Lieaounsix HoHoB Na'+ K- ymenbuaercs
or Opaa x Psasauu ¢ 5 no 2,50 me/s, o yxe y MypoMma oHa yBeqH4H-
Baercs n0 1—14 me/a mox BAMSAHHEM XHMHYECKOro CTOKA BOA PEKH
Moxuwn ¢ Inoii, a y HoBunok kosneGaercs B mpeaenax ot 1 mo 6 me/a.

Conepxanue uonos Cl” ‘B mosoBoabe Ha ydactke or Opaa no
Kaayru xonebaercss B npenenax or 2 go 5 me/a, y Pasanu nox Baus-
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BesMuMHAa OKHCJASIEMOCTH B JIETHIOI "MEXEHb MOBBHIIAETCH OT
54 m20s/a y Opaa mo 10 20z/2 y HoBunok, a B 1950 r. o
13,6 me Og/a. Cieayer oTMeTHTH NMOBbIIIEHHe OKHCAsieMocTH y Kanayri,
a takxe y Psasanu (5,6 m20O,/2) u Mypoma (7,7—10,4 sz Oz/2) non
BJAHSHHEM CTOYHBIX BOA 3THX ropofos. B nepuox 3uMHel MeXeHH 3Ha-
yeHHe OKHC/IseMOCTH Ha yyacTke Open—DeneB noBbimaercs ot 2 A0
5 me Og/a: y Kanyru no 5 mz Oz/a, y Pazanu 4,6 se Oy/2, ¢ konebanus-
mu ot 3,8 (1949 r.) mo 5,8 me Oq/2 (1950 1.), y Mypoua no 7 meOgfn
u y HoButok B cpenHeM 6,8 me Q2/a, ¢ xone6aummu no 12 m2 Og/a n
60Jee.

B nepuox monoaonba COAepIKaHHE OPraHHYECcKoro BellecTBa yBe-
auyyBaercs y Opaa w Kanyru ¢ 7,8 no 10,8 sz Oy/a, y Mypoma io
13,4 m2 Og/2 n y HoBuHOK RO 12—15 xz Os/a.

ODTH XapaKTePHCTHKH HEeCKOJbKO HHXKe IoJydyeHHbIXx ‘B 1959 r.
H: I'. Osepeukosckoit u H. ®. CmupnoBoit. Tlo AaHHEIM yKasaHHbIX
aBTOPOB, HHXKe BnajeHnss MOCKBLI-PEKH OPraHHYeCKHe BelecTBa JOCTH-
rator 3Havuenusi 16 sz Oz, Huxe ycrbsi [Tponu mo 40 me Oz/2 u Knssnb-
Mbl — 21,7 m2 Og/a.

Conepmaﬂne HUTPaTOB B Bojax OKu HeyCTOHYHBO: Y Opna 2 m2/a,

Kanyru 1,6 me/a, y CepnyxoBa 1 me/sa, y Psasann (non BiAusiHHEM
c*roxa MocKBbi- -pexn) 1,5 m2/2 u y HoBunok 1 me/2 u Gonee.
- XuMHYeCKHe XapakTepHCTHKH OKH H ee I1aBHLIX fIPHTOKOB B ne-
puon JnerTHesr Mexenu 1953 w 1954 rr. MoXKHO BHAeTH B Taba. 3.

Jna conocraBieHyss COBPEMEHHOr0 H TIPOILJIOrO COCTOSHHS XHMH3-
ma Oxu B ee BepxoBbsix (paion r. Kpomul u r. Opsia) MOXHO BOCHOJb-
3oBaTbCcsi AaHHbIMH ['mapomereocayx 6w CCCP ¢ nospHeimnMu nas-
HbIMH 300/I0THYECKOTO HHCTHTYTa, NpeACTaBJeHHbIMH B Tabua. 4, u3
KOTOPO# BH/IHO, 4TO ColepxKanue cypdaros B 1959 r. okasanoch Bhiue
(42,5 me/2) nporuB 1939 r. (27,9 me/a); a xnopnp.on HATPHs H KaJIHs —
HUXKe, yem B 1939 r.

ll.rm CpaBHEHHSI COBPEMEHHOr0 M NPOLIIOTO0 COCTOAHHA XHMH3Ma
Box Oxu B pafioHax Kaayrid MOXHO BOCHOJIb30BaTbCf HaG/IOAEHHAMHU
'C. B. Bpyesnua u B. A. Cxonunuesa 3a 1930 r. u Gosiee MO3QHHMH Ha-
6nonenuamu Fuapomereocayk6ul 1 300J10rHYECKOr0O HHCTHTYTA.

3ameTtHoro pasauyxs B cocrase Boanl Oxu 3a mepuox c¢ 1924 -mo
1957 r. ne obHapyxusaercs. ¥ T. Anexcuna KOJIHYeCTBO Cy/bpaToB H
xyopunos B 1959—1961 rr. cpaBuuTenbia ¢ 1924—1930 rr.. nosblaer-
csl, 9TO- TAKKE MOXKHO OTMeTHTh Aasf Oku u B paiione Cepnyxosa.

3HaunTesbHO Gojiee 3aMeTHble H3MeHeHHs B xuMusme Box OkH
Habnonawrcs Huxe Bnajedus Mocksui-pexkn. Cogepxanne NO'; yse-
auuuBaercsi ot 0,89 m2/2 B 1930 r. mo 4,25 x2/2 B 1957 1., a BeJHUHHA
okucasiemoctd ot 6,9 no 13 m2Oy/a. 3HauHTeNBHO aoapacrae'r TaKXe
coAepKaHue cynb(ba'roa YTO MOXXHO BHIAETh H3 Talu1. 5.

B pailione Psaganu Habatonaercs yBeauyerne SO” ¢ 25,5:(1930 r.)
J0 49,2 me/a (1959 r.), a Takxe noswiueHue okucasemocty 1 Cl.

\ "Y HossHok o6HapyXuBaercsi B MOCJAeAHHe rofbl 11OBHIUIEHHe XA0-
. ‘PHAOB, cy/ibaTOB, }Kesne3a, COeNAHHEHHH a30Ta M OPraHHYECKHX Be-.

IecTB No cpaBHeHuio ¢ 1933—1935 rr. XJopuael yBeJNHYHIHCHL €
9 3ax. 570 s \ ; : . 129
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Anaanasl BOAB PexH OKH-H €e OCHOBHBIX
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Os,
Harsl Haapanue PeKH ¥ rHAPOCTBOpA Bc:Au pH ‘"5/{" E‘?/’J;
Hachill,
1953 r.
30/VII |Oka—Open . . . « « v ¢« o v« v oo oo 24,617,689 — —
28/VI |Oka—bBeneB . . . « « v ¢« ¢ ¢« o o0 o« +| 20,8 — — —
31/VII | )Xusapa—Ko3eabck . . . . . . . 2\ RO, 21,91 7,4 — —
25/VIII [¥Yrpa—TOBapKOBO . « v v 4w + « % v v o o s 22,6 | 7,4 8—31 —
30/VH |Oxa—Kanyra i« « scoo & o o e s o o 22.2 175 ——5;8 —_
26/VII | MockBa-peka—KoOMOMHA . + + + « v « .« . 4 21,017,835 | — | —
SOIVII [O%a—~PHSAHE |+ o 'v6 o o oo s 00w wore 22,0 7,58 | — —
10/VII |TIpoHS—BHIKOBO . . « + « v v v 4 4 v o o & 24,81 7,98 | — —_
6/VII |Uua—Kysbmuna Fat . . . . .+« . . .. 23,0 | — — —
21/VII | Mokwa—TIpAH3epKH . . + « + ¢ v o « « & 21,0 | — 9_69 —
9/IX  |OKa—MypoM .« v v v v v v e e e 13,1 | 7,26 -—;34 . 7,0
6,59
28/VII Knasbua—KoapBB ............ — | 6,0 —-—75 4,4
n 9,10
10/VIIl |Kasssma—KoBpoB . . . .« o v o . o ., — | 7,5 ———98 6,6
- | 10,
28/VII [Oka—HOBHHKE |+ « « ¢ ¢ « o o s o o o « & 21,2 | 8,3 BTl l:e 0,0
1954 r. '
14,87
SI/VIL [Oka—Open s o|c os o« & a0 oo s is o 22,8 | 6,31 BT
10,28
17/VIII [3yma—MUEHCK |« « « « o « o = » o o + o & 23,4 | 8,28 112 —_
25/VIII Oka—DbBeaeB . . « v v ¢ ¢« o v v v o o u 20,4 — — —
26/VIII | Kusppa—Ko3eabeK + « v v o v v o v 4 o . 21,0 | — —_ -
20/VII. | Yrpa—TOBapKOBO « « « + o « « « « + =« « & 23,8 — — —
15/VII [ITporea—Cnac 3aropse . . . + « « v « . . 22,6 | 8,0 T
10/VIII |Oxa—Kanyra « b « « « o o o s o a0 o o 21,6 | 7,45 -T -
28/VIIl | Mockpa-peka—KonoMHa . . . + +« + + . . . 20,1 7,3 | — —
SLVILE | OR-—=Pa8aHb: sk « x oovis @ srowinsy @ woe 19,6 — — —
7/VII |IlpoHsi—BBIKOBO » . + v & « v « v v v« & 25,4 | — —_— —
12/IX | Mokwa—TIpsiH3epKH . + o « & « o v o o 4 . 15,6 | — — —
17/VIl |Una—KysbMuHa [aTh . « & o « ¢ o+ o & & 24,2 | — — —
10,6
16/VIIl |Oxa—MypoM . , . . . . . . 5% 5 ¥ &% 20,7 | 7,35 Bl
14,2
18/VIII |KnsisbMa—KOBPOB . + + « o v v o 4 o « o . 21,7 | 8,5 T e
9.2l
31/VII |Oka—HQBHHKH | . « + + « « o v o+« o & 20,8 | 8,3 g 0,0




NPUTOKOB B JETHIOW Mexenb 1953—1954 ronos

Ta6auna 3

Oxucasn-

o, | Mg, | Na‘+4k’, ! .| c’. | 'Nos, | si. b Fe"
Szala xg/.c :tz-}.a H:S?‘. sf;/‘ M2)A 332 M2/a :’:08’:7; “1;7:105 me/e 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
57,4 | 9,9 40 | 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
55,6 | 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
78,0 | 17,0 0,8 | 259,3 |35,8| 89| — | 2,2| 3,3(387,3/0,19
93,9|13,5( 67,5 | 349,0 [102,3|23,2| — | — 5,5(649,4 | —
71,2146 255 | 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
48,5)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 2,0 — | — 0,11317.2| —
70,8 | 13,9 13,5 | 180,6 |87,2(11,9|0,48| 2,6 | 11,2(380,4| 0,09
87,0 18,6 29,5 | 358,2 (43,2 99| — | — 7,0 |546,4 | 0,36
66,5(21,5| 10,8 | 309,4 (19,3 1,7| — | — 3,8 [429,2 | 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 | 223,8 [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 58 | 310,0 | 6,4| 3,8|0,17| 3,4 3,3|415,5|0.16
76,1 | 20,8 3,5 | 261,1 |555| 7,0(0,34| 3,0 6,0|424,3|0,08
62,5|14,5| 60,0 | 197,1 | 86,3558 |4,43| 2,0| 11,4 |482,4 0,59
69,5 | 18,5 7,5 | 225,56 [47,2|21,0| 1,1 | 3,6| 4,3(390,3]0.21
86,4 | 19,2 1,0 | 2452 (81,8! 74| — | 53| 2,21441,0|0,18
83,7|11,8] 35,0 | 323,4 |47,7| 9,.4| — | 58| 7,9!511,1| —
74,3 (21,5 10,0 | 230,0 |75,3|19,1| — | — 7,3 |430,2 | 0,08
81,0(10,9| 13,2 | 1953 |68,0(30,0| — | — | 10,2]398,4|0,1
54,9 (13,8| 48,2 | 219.6 |67,1[23,2[10,01| — | 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
9.
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8,3 me/a B 1932 r. no 25,5 me/a B 1959 r., cyapdatel ¢ 77 po 106 m2/a,
a NO’; ¢ 0,0034 mo 0,135 (1957 r.). ODTH u3MeHEHHs cJelyeT OTHEeCTH
3a CYeT BJHMSIHUS CTOUHBIX BOA r. Jl3epxuHcKa.

3arpasuenne OKU NPaKTHYECKH HAUHHAGTCS C ee BEPXOBUH, rjae B
PEKY CMbIBAIOTCS 3arpsisHeHHs, BHOCHMble B pPeYHbie BOABI CEJbCKHMH
HacCeJeHHBIMH ITYHKTaMH.

\ IlepBbIM KpynHbLIM HCTOYHHKOM 3arpsi3HeHus Boj Oxku sABAseTcH
r. Open, c6pacbiBatownit 4700 s3/cyr HeOUMINEHHBIX ¥ HENOCTATOUHO
OYHILIEHHBIX CTOYHBIX BOJ, KOTOPSbie XapaKTePH3YIOTCA BBICOKOH OKH-
CASIeMOCTBIO M 3HAUYHTeJIbHBIM COJAEpXKaHHeM B3BeleHHbIX BeLlecTB,
COAEepXKauux pasauyHble HePTENMPOAYKTH M Apyrue coeanHeHus. Oka
Huke Opsa comepxut OGoapwioe KoauuecTBo OGaxkTepuii (CBbilie
13 MaH. K2/M2) ¥ camoounilaercs, mo jpanwueiM KO, M. 3asec-
CKOro, npHMepHo Ha mpoTsKenuu 20—30 xam, uro sABAsIETCH MaJjoBe-
POSITHBIM, \

Ewe Gosee 3HayuTeIbHO BJAHSHHE HA XHMHYECKHii cocTas Boj Oku
r. Kaayru, rae execyrouno copaceiBaercs B peky 260000 #® crounsix
Boa. Conepxkanne Gakrepuit B Oke, no pauueiM A. I'. Poaunoi, uuxe
Kaayrn okoso 12 man. ka/ma. C6pocs r. Kaayrn sHauutesbHO 3arpsia-
H5110T OKY M BBI3BIBAIOT OTPaBJieHne pbiObl.

B paiione Anekcuna Oka B 3HAUHTENbHOlN CTENEHH CaMOOYMILAeT-
ca u nepea CepnyxoBbiM, no aauHeiM A. T'. Poaunofi, ee Boasl coaep-
Kart 6akrTepuilt He 6osee 2 MJIH. Ka/MA.

Ho y CepnyxoBa u y Bnagenus B Oxy p. Hapsl, Oxa BHOBb cHJABLHO
3arpsi3HAETCs, YTO MOXKHO BHIEThb 110 OKHCJISA€MOCTH: NEepMaHraHaTHas
noxoaut no 7,4 m2Oy/a, a GuxpomartHas — mo 37,3 m2 Oy/a.

Y Koaomubl 613 Bnagenusi MockBbl-pekd OKa BHOBbL 3HAYHTeJb-
HO CaMOOYHILAETCs, KOAMYeCcTBO OaKTepHil He NpeBblillaeT 3 MJIH. Ka/MA,
a BeJHUYHHA OKHCJasieMOcTH — 5,2 me Oyfa.

MockBa-peka Hecer B OKy CHABbHO 3arpsisHeHHble Boabl. ITo pau-
oM A. T, Pogunoii, Boabl MOCKBBI-peKH cofepKaTt 8 MaH. Ka/ma Gaxk-
tepuii. CuibHOe 3arpsidHeHHe BoJ. MOCKBBI-pEKH OTMEuYajoCh elle B
1932—1933 rr. C. B. BpyeBuuem u b. A. CxonunuessiM. B Hacrosuee
BpeMs 3arps3HeHHOCTb BOA MOCKBBLI-peKH YBeJHUYHJACh.

3arpasHenne Okckux BoA MOCKBOIi-peKol NMPOCAEKHBACTCH MOYTH
no Psizann, rae B OKy BHOBbL NOCTYyNaer 3HAUHTEJbHOE KOJHYECTBO
(140 Teic. M%) HEOYHIIEHHBIX CTOYHLIX BOJ B OCHOBHOM uepes p. Tpy-
6ex. Bennuuna okucasemoctu gocturaer 6—10 me Oq/a, comepxanue
HHTPATOB HOXOAMT A0 4—5 me/a, a KoauuecTBO OaKTepHil 10
8 MJIH. Ka/Ma.

Bausinue croynsix Box Ps3anu npocne)KnBaeTcn BHH3 TI0 TEUEHHIO
Ha MpoTsKeHuH 250 K.

Y Mypoma u I'opb6aroBa Oxa BHOBb 3a-rpasﬂaeTc51 HO BCe 2Ke BOJbI
OkH 31ech yHllle, YeM B ee CPpefiHeM TeYeHHH.

[Tocnennee sarpasuenne B BoAbl Oku BHOCHT T. [I3epKuHCK, rae
B Oky c6pacbiBaercs 10 500 Thic. #° cTounbIX BoA. CyAst IO JaHHBIM Ha
ruapoctBope HoBuuku (Huxe na 30 xx JIsepxuucka), Oxa yxe He
cnpaBjsieTcsi ¢ 3arpsi3HeHHEM MNOCPeJCTBOM CAMOOYHINEHHS, TaK Kak
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BeJIHYHHA OKHCasieMOcTH 3fech 12 me Oy/a u Bhillle, coaepiKaHue CyJib-
tharos no 100 me/2 u Bbie, KOAHYECTBO GakTepuit Gonee 9 MIH. Ka/MA.

3arpsisnennbie Boabl Oku nomagaior B Boary u yxynmwaior XHMH-
YyecKuil cocTaB BOJABI, YTO MOXHO BHAeTb H3 -1aba. 6, cocraBieHHOMH
B. B. Bpyckosoit mo pmanupim B. M. )Kamuna, C. C. Bakacrosa,
A. T. Popunoir, H. T'. Osepeukosckoii, H. ®. CMupHoBoii.

Ta6nanuua 6
CpasHHTeJ bHAN XapaKTepHcTHKA Bon Oxu

I
C[.RE:. Ba- Ilo H. I'. Osepeuxopckoft 1 H. @, Cuupuosoft A. 19. Po-
Kacrosy ; AHHOA
Il abnio, it
YHKTHI H ZeHH I 5,21( " og:;;l. cr N, NO:; N02 g&‘x_
s Bf'ul' 0;/a uz 0s/a] i Mefa | mefa | m2/a 6;‘,?::;,,‘
92,5 '
Huxe Cepnyxopa &rorE 9,4 8,4 | 24,1 | 7,5 — | 0,001 0,005 2200
Huxe yetea Mock- 39,9 :
BbI-PeKH 12.8 7,3 17,37 28,8 | 20,2 | 1,875| 0,104| 0,50 | 6200
ygg:“' Moracra- 3;‘: 2,9 18,2 | 24,4 | 14,9 | 0,287] 0,021 0,045 2500
VY nep. Hosamkw | 30,9 | 14,1 [7,62] 32,9 [ 25,5 | 0,391| 0,002] — | 9500

Pexa Oxa B Hacrosiulee BpeMsi TIPAKTHYECKH HCYepnaJja NpPHPOA-
"Hble BO3MOXKHOCTH CaMOOYHILEHHS, HO €CTb NYTH JJsi 3HAUHTEJbHOrO
YJAYUIIeHHS ¥ JOBeJeHHsi KayecTBa ee BOJ A0 TAKOro COCTOSIHHS, KOTAa
HX MOXHO Oyaer HCMOJb30BaThb AJst BOAOCHAOXEHHsI ¥ Pa3BUTHs PbIO-
HOrO X0351HCTBA.

Has ounmenus Box Oku cjaelyer B NepByio ouepeib MPOBECTH
PSA MEpONpPHATHI 110 TpeKpaleHnio c6poca HEOUHLIEHHbIX CTOKOB TO-
ponos Opaa, Kaayru, CepnyxoBa, Pszanu, Mypoma, [I3epxuncka, a
TaKXke ropofioB W MPOMBJIIVIEHHBIX NpeAnpHATHi Ha nputokax Oku H
B nepBylo ouepeab ‘Ha p. Hape, Mockse-peke, Mokwe c¢ Lol u
Kassbme.

OcymecTBierye 3THX MEPONpPUATHI COBEpPIIEHHO HEOOXOAMMO AJs
obecrneueHnss MaTepuaJsbHOi Ga3bl HAPOAHOrO XO3sifCTBa €BPONEHCKOMH
yacth CCCP B camoM Ganxkaiimem 6yayuem.

JIMTEPATYPA

Bakactos C. C. Hekotopuie nannpie mo ruaposorsu Oku or Kaayru no yerba.
- «Tp. 3oo0n. un-ta AH CCCP», 1962, 1. 32.

Bausuak E. B, Opuununkos K. M, Bukos B. JI. Tugporpapus pex
CCCP, M., T'uapomereonsnar, 1945. \

Bpyesuu C. B, Ckonunues B. A.- I'ugpoxumuueckoe oGcaenoBanve p. Oku
u ee nputokos ot Kanyrn no Psisanu. B c6.: «HMceaenoBanue pek £CCP».
suin. 111, 1935. g

Xanun B. M. [auusie Guouenosni p. OKH H HX u3MeHeHus 3a 35 Jser. «Tp. Ieo-
aor. #u-ta AH CCCP», 1964, 1. 32.
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3anecckunn 0. M. CanurapHo-ruapo6ioNOrHuecKoe HCCAENOBAHHE BEPXOBbEB
p. Ok y r. Opaa 8 1936—1937 rr. «Tp. 300a. un-ra AH CCCP», 1964, T.32.

OsepeukoBckag H. I', CMmuprosa H. ®. I'ugpoxumuyueckoe MccaenoBaHue
p. Oku oT HCTOKa Mo yerbst JeroM 1959 r. «Tp. 3oon. uu-ra AH CCCP», 1964,
T. 32. : '

Osepos C. A. Boara, Oxa # MockBa-peKa, KaK HCTOYHHKH BojocHaGxenus r. Mo-
cxa?. «Tp. KomHc. Mo H3BICK. HOBHIX HCTOYHHKOB BOAOCHAaGXKeHHA T. MOCKBBI»,
1927. ;

Ponuna A. I MukpoGuonoruyeckoe uccaenosanne p. Oxu. «Tp. 3o00a. HH-Ta
AH CCCP», 1964, 1. 32.



B. A. CKOPHAKOB

BHYTPUITOOOBOE PACNPEAEJIEHHE CTOKA
B3BEIUEHHbIX HAHOCOB PEK IOrA JAJIbHEr0O BOCTOKA

Bonpoc o0 ¢TOKe B3BelIeHHbHIX HAHOCOB peK M0XKHOA yactu [lanbhe-
ro Bocroka uayyeH BecbMa c1afo: CTBOPOB C pery/sipHbIMH Habawone-
HHSIMH 3a HHMH MaJo, Kpome TOro, -Ha6moneuna 3TH. Ha4aJHCh TOJILKO
¢ 1950—1955 rr.

" W B ruaponoruyeckoi mnepa'rype BOTIPOC O CTOKE B3BELICHHBIX
HAaHOCOB PAacCMATPHBAEMOK TEPPHTODHH OCBEICH TAKKe OueHb caabo.
Hmetorcs muwb ase cratby M. S1. TlpeitkoBoit (1959, 1960), xotopeie
KacaloT¢si CPefHEMHOTOJETHHX XapakTepHCTHK. B Hacroawel crarbe
paccMaTPHBAETCSl HW3MEHeHHe CTOXA B3BEIUICHHBIX HAHQCOB B TeueHHe
roxa.

B taba. 1 mpHBOASTCA MeCiYHble PAcXOAbl B3BEUIEHHBIX HAHOCOB,
Pacxofbl BOAB H MYTHOCTb B CPefHEM 3a TepHOX Ha6niofenus, a
B Tab/. 2, JaHO pacnpejesieHHe CTOKa B3BEIIEHHBIX HAHOCOB TO Ce30-
HaM. HyXHO uMmeTb B BHAY, YTO BCJEACTBHE KPAaTKOCTH PANOB Hab.io-
JeHui NpUBeleHHble NaHHbie He BIOJHE TOYHO OTPaXKaloT KapTHHY pac-
npefeeHus CPeIHeMHOTOJNIeTHEr0 CTOKAa 10 Ce30HaM M O0co6eHHo 10
mecauaM. TeM He MeHee OHHM BCE XKe TIO3BO/AIOT BHIABHTbL ONpPeNe/en-
Hble 32KOHOMEePHOCTH BHYTPHIOLOBOTO PacnpeNeNieHus.

Taba. 1 nokashiBaer, yTo Ha OGOJBIIMHCTBE peK B' MECAYHBIX pac-
XOZlax B3BeIIEHHLIX HAHOCOB, KaK M B pacxomax Boael, Habuaio-
Aaercs JABa MAaKCHMyMa: OJHH BECHOH, npyroﬁ B JIETHE-OCeHHHH
MepHOA.

Becennnit MecAYHbII MaKCHMYM cToKa HAHOCOB, KaK NPaBHJO,
NPUXOAMTCA Ha Mail; Ha péke Jledy, pacnonoxenHoit Ha Ilpuxankaii-
CKOW ‘paBHHHE, BCIEJACTBHE GoJiee DaHHEro CHEroTasHHs OH niepeme-
uiaercs Ha. anpens. [Tono6HYI0 KapTHRY MOXHO OXHAATH H H3 HEKQ-
TOpBIX- Manbix pexax 3eficko-Bypeunckolt pasuunsl. Ha pekax, cre-
KAIOUMX C 10XKHBIX.CK/IOHOB Bypeunckoro u Bamxanpckoro xpe6ToB
(Bon. Bupa, TyHrycka) u XapakTepH3YIOWHMXCS OTHOCHTENbHO He(0Jb-
UIUM CHErOBBIM MNHTAHHEM, 2 B CBSI3H, C STHM CPaBHUTEIbHO HUSKHUM

137



Cpennne Mecsiunbie PAcXojB! B3BewWEHHBIX

INaowans HO, Xapak-| Enunn
g‘l:ﬁgi Pexa—ctop 53533‘3“3- uarg;gne?ma g usﬁtepeg:n
I
1 | Amyp—r. XaGaposck 1620000 | 1950—1958 | R Kz/cex 24,1
S Q M3/cex | 1440 |
_ ) e/x® 16,7 |
2 | 3es—n. Bomuak 28 200 1943, R x2/cex | 0,007
; 1951—1955 | Q M cex | 4,64
[ 2/ M3 1,5
3 | 3ea—yp. 3eiickue Bopora 82400 | 1950—1958 | R k2/cex | 0,47
- Q M3[cex (20,2
P 2/m3 23,2
4 | 3esi—c. Manasn Caszanka 207 000 | 1950—1951,| R Ke/cex | 0,84
: 1953—1958 | Q Mm3[cex (93,1
- e e/ m3 9,0
5 | Bypes—c. Toroaesckuii 40600 | 1951—1958/| R k2/cex | 0,037
Karoy Q M3/cex (13,1
¢ e/m® 2,8
6 | Bypes—c. Kamenka 67 400 | 1953 —1954 | R ke/cex | 0,034
1956—1958 | Q M3/cex 29,5
) 2/ M8 1,2
7 | Bon. Bupa—r. Bupobuaxan 7560 | 1952—1958 | R xe/cex | 0,003
Q Mm3/cex | 4,79
. ~ P 2/#* | 0,63 L
8 | Yecypu—n. KHpopckuit 23900 | 1952—1958 | R | xe2/cex | 0,020
Q M3/cex (17,6
Pl - /M3 1,2
9 | Yaaxe—c. Uyryeska 3960 1952, R Kzfcex | 0,009
1955—1958 | Q M3fcex | 4,35
: 2{ M3 2,1
10 | Jlepy—c. Xaaxugon 3980 [1942—1951—| R ke/cex | 0,005
—1957 Q m3/cex |'0,66
P 2/ M3 7,6
11 | Uman—c. Kaptyn 18500 | 1943—1945,| R kzfcex | 0,14
' 1946, Q »3/cex 28,2
1950—1956 | p 2/ M3 5,0
12 | Bak—c. PakuTtHoe 4 880 | 1942—1948,| R kz2fcex | 0,019]
1950—1958 | Q s3fcex | 2,91
P 2/ M3 6,5
13 | Tynrycka—c. Apxauresoska | 29400 | 1952—1958 | R ke/cex | 0,14
Q M3/cex |35,7
[ 2/ M3 3,9
14 | Amrynb—ec. Iyra 41000 | 1954—1958 | R xefcex | 0,40
Q M3/cex |44 .4
P 2/x® 19,0
15 | AsBakymoeka—c. Berka 1140 1940, R kz/cex | 0,008
1953—1958 | Q M3[cex | 2,62
e 2/# | 3,1
16 | Maiixe—c. Maiixe 894 | 1945 -1948,] R kz/cex | 0,002
1951—1958 | Q »3/cex | 0,57
/ e 2/M | 3,5
17 | Cyfibpyn—c. Tepexoska 15500 | 1942—1948,| R x2/cex | 0,054
1952—1958 | Q M3[cex | 3,51
N e/xd 15,4
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Ta6auua 2

Pacnpepenenne CTOKAa B3BEUIEHHHLX HACOCOB MO CE30HAM
(8 npouentax oT rogoBoro)

| Ce30oHm

Howmepa -
CTBO- Pexa-cTBOp BecHa Jeto oceHb - 3uMa -
pos (IV=V) [ (VI=VIID) | (IX-X) AXI=III):

1 | Amyp—Xa6apoBcK . . . . . . « o 21,3 46,9 28,9 2,9
2 |Bes—BomHak . . . . . . . . . . 17,1 71,4 11,4 0,1 .
3 |3ea—3efickueBopora . . . . . . . 19,5 65,2 14,7 0,5 ¢
4 |3es—Man. Cazankad . . . . . . . 29,8 57,3 12,3 0,6 °
5 | Bypea—Ioronepckuit Kmou . . . .| 13,8 74,2 11,8 0,2 3
6 |Bypes—Kamenka. . . . . . . .. 15,3 72,7 11,4 0,6 ¢
7 |Boa. Bupa—bBupoGumkan . . . ... 27,1 57,5 14,7 0,7 ¢
8 |¥Yccypu—Kuporckuit . . . . . . . 62,7 28,0 8,0 1,31
9 |Ynaxe—Yyryeska . ... ... .| 60,1 25,7 13,0 1,2
10 |Jlepy—Xankuwgon . . . . . . . . 69,4 10,5 16,5 3.6 :

11 |HUman—Kapryn . . . . . s % S 31,2 45,7 20,5 2,6
12 |Bak—PakutHoe . . . . . . . . . 53,0 32,0 13,3 1,7 3§

13 | Tynrycka—ApxaHrenoBka . . . . . 20,8 47,1 30,5 1,6
14 |Amrywp—Tyra . . . . . e o wl 2455 51,1 23,0 1,4 ¢
15 | AsBakymopka—Betka . . . . . . . 53,3 25,7 18,4 2,6 |
16 | Majfixe—Maiixe . . . .. ..o 41,7 34,5 21.2 2,6
17 | Cy#hdpyn—Tepexoska . . . . . . .| 28,9 49,9 18,3 2.9 %

CTOKOM BOJbl B Mae, BECEHHHIl MAaKCHMyM CTOKa B3BEIIECHHBIX HAaHOCOE
MepPexoJHT Ha NepBblfl JETHHH MeCSIl — HIOHb. i

JleTHe-OCeHHH} MECAYHBIi MAKCHMYM CTOKa B3BelUEHHBIX HaHOCOR
NPUXOAUTCS HA HIOJb—CEHTAOPD. ’

Ha ropubix pekax JieBoGepexbsi AMypa BeCeHHH#l MaKCHMYM CTO:
Ka B3BEUIEHHBIX HAHOCOB YCTYNaeT IO BeJHUHHE JIeTHEe-OCeHHEMY
(Bepxusins 3ea) uau BoBce oTcyTcTByeT (Bypes). OaHako Ha HUMKHHX
yyacTkax JeBoOepexHbIX MpuTOKOB Amypa (3eu, AMryHu), rae AoJs
CHErOBOro NHTAHHs YBeJIHYHBAGTCA MO CPABHEHHIO C TOPHLIMH PEKaMH,
BeCEHHHH MaKCHMYM CTOKa HAHOCOB NpEBBIIAET JETHE-OCeHHHH Mak-
cuMyM. B oriimune or sroro, Ha TyHrycKe B HHXKHEM TEYEHHM JeTHe:
OCEHHHH MaKCHUMyM CTOKAa HaHOCOB Bbliie BecenHero. Oanako HanGoJb:
lee cpejflHee MecsyHOe 3Ha4YeHHe MYTHOCTH Ha TyHrycke, Tak e Kak
Ha AMmype y XabapoBCcKa M HHXXHHX yvyacTKax 3ed H AMryHH, NpHXO:
aurcsi Ha Mai. O6bsicHARTCS 3TO TeM, YTO BEeCHOH ycJoBHs obGpa3oBa:
HHSI B3BEIUEHHBIX HAHOCOB BCJENACTBHE OTCYTCTBHS TPABSIHOrO NMOKPOBE
Gosiee 6J1aronpHATHL, YeM B JIETHE-OCEHHH MEePHOA.

B 6accefine Yccypn Ha BCeX peKax BeCEHHMH MAaKCHMYM CTOKa
HAHOCOB, TaK JXe KaK M CTOKa BOAbI, Bblllle JIETHE-OCEHHEro, NpHYeM
BblpaxkeH oH o6bluHO Gosee pesko. Hanpumep, Ha ¥Yccypu Ha Maii npH-
xoautes 24,5% romosoro croka Boabl H 31,4% <cTOKa B3BeLIEHHBIX
HAHOCOB, Ha peKke YJaaxe coorBeTcTBeHHO 23,1 u 48,79%.

Ha pekax iora Ilpumopckoro kpas (Maiixe, CyiidyH), oTanuato-
UIHXCSl TIOBBIIEHHOH MYTHOCTBIO, MECSIUHbI MaKCHMYM CTOKa B3BelleH-
HbIX HAHOCOB M MYTHOCTH TIPHXOAHMTCS HA JIeTHE-OCEHHHH NEpHOZ.
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3uMoit HabaI0AaI0TCH OYeHb HH3KHEe PacXOAbl B3BelIeHHbIX HaHO-
coB. MyTHOCTb B 3TOT nepxoj Ha OOJLIUMHCTBE PeK He JOCTHraer
10 2/m3,

[To xapakTepy pacnpeleseHHsi Ce30HHOr0 CTOKa B3BeIEHHbIX Ha-
10coB Ha iore [lanbHero BocToka MOXKHO BBIAENHTb 6 paiioHoB (pHcy-
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Puc. Cxema pafionHpoBanusi 10Hof uactu Jlaaphero Bocroxa mno

BHYTPUTOJIOBOMY pacnpefiefeHHI0 CTOKAa B3BelUeHHbIX HaHocoB: [ —

rpaHnia HMCCAeyeMONl TeppHTOpHH; 2 — rpaHHubl pafoHoB; 3§ — HO-
mepa pafioHoB; 4 — cTBopbl (cM. Taba. 1) ;

HOK). 3HaUeHHs CTOKAa MO OTAEJbHBIM Ce30HaM B 3THX PaHOHAx NpuBe-
IeHbl B Tabu. 3.

M3 Ttabia. 3 BHAHO, YTO CE30HHOe pacrpejejeHHe CTOKA B3BellleH-
HbIX HAHOCOB HCNBHITHIBAeT 3HAUMTEJbHOE H3MEeHEHHe Ha TepPHTOPHH
jora [lanbnero Bocroka. Ecan B ceBepo-3amafHOi 4acTd H0Js BeceH-
Hero croka cocrasisier Menee 20%, a moas gernero 65—75%, 1o Ha
IOro-BOCTOKe BeceHHMit cToK mnpesbimaer 50%, a neTHui napaer A0
25—30%. W3 npuBegeHHBIX AAHHBIX OMNpelie/leHHO BHIABIASETCH BJIHSA-
HHe ABYX (PAKTOPOB — BHICOTHl H LIHPOTHI MECTHOCTH. A HMEHHO C yBe-
JHYEHHEeM BBICOTHI H YMEHbLIEHHeM UIHPOTbI YBeJHYHBaercs A0JsA Be-
CEHHEro CTOKa B3BELICHHbIX HAHOCOB M YMeHbllUaeTcs A0Jis JeTHe-OCeH-
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i
TaGanua 3.
Pacnpeneasenne ctoka B3BEIIEHHBIX HACOCOB 3a CE30H
(B npoueHTax OT roaosoro) no pafoxam

Ceaon B

OCCHbL 3uMa J'

BECHA €70
(IV—V) |(Vl—Vlll) (IX—X) | (XI-TINry

Paiionn

I—ropuast wactb nepobepexknss Amypa .| 13—20 | 65—75 10—15 0.1—03
Il—paBunHHas yacTe JnesoGepexbs Amypa | 20—30 | 50—60 15—-25 |0,6—1,
Ill—cepepuas vacts Cuxors-Ammust . . .| 30—50 | 35—50 10—20 |1,5—3 {
IV—ioxnan vacts Cuxors-Aamusa . . . .| 50—65 | 25—35 5—15 [1,5—3 §
V—soctounan uacte [Tpuxaukaiickoii pae-

HHHBL o o« & 4 o o ¢ o o s o o o o o 65—75 7—15 | 10—20 2—4 |

VI—ioro-zanaanas vacte Ilpumopest . . .| 256—45 | 30—50 15—25 2—3 3

Hero croka. Takoi xapakrep uaMmeHeHHs1 Obll OTMEYEH HaMH H I
CE30HHOrO pacnpeeneHus KHAKOro cToka Ha teppuropuu I[Tpumopck
ro kpasi (Cxopuskos, 1962). HyxHo ckasaTh, 4TO MeXAYy CTOKO
B3BCUIEHHBIX HAHOCOB M JKHIKHM CTOKOM 3a OTHe/]bHble Ce30Hbl Ha
Oalofaercs onpejenenHHas CBA3b, NPHYEM 3a BeCEHHHH NepHOA M0
CTOKa B3BelUICHHbIX HAHOCOB Ha Bcex pekax Oosblie X0JAH BOAHO
cToka, 4to oObsAcHAeTcss Oosaee ONaronpHATHBIMH YCJOBHAMH CMbIB{
HAHOCOB B 3TOT TEpPHOJA TO CpPaBHEHHIO C JeToM. 3a JIeTHHil NepHo
IJIsl PEeK € OTHDCHTeJbHO HH3KMM JIETHHM CTOKOM (HampuMmep, Yiaaxe
J0Ji1 CTOKA B3BeLIEeHHbIX HAHOCOB I0 CPABHEHHIO C BOAHBLIM CTOKO

MeHplle, a Aasa pek ¢ Ooabloi BeanuuHoi JetHero (Bypes, 3es) —i
Oosblue. JT0, NO-BUAHMOMY, CBSI3aHO C Te€M, YTO MHOrOKpaTHOe Tip

XOXKJAEHHe JIETHHX I1aBOAKOB, MPH KOTOPBIX AOBOJIbLHO HHTEHCHBHO IPO!
xoaut 6okoBasi 3po3us (Tpery6os, 1959), MpHBOAHT K 3HAUHTEILHOM)
yBEJHUYEHHIO B3BEUICHHbIX HAHOCOB B peke. 32 OceHHHil H OCOGEHH{
3UMHMI NepuoAbl A0Js CTOKA B3BELUeHHbIX HAHOCOB MeHbllue J0JH BOX
HOTO CTOKa.

I'paduku CBsi3H CE30HHOTO CTOKA B3BEIIEHHBIX HAHOCOB C BBICOTOF
MMEIOT PerdHoHaJbHbli XapakTep, CTBOPOB e € AAHHBIMH O B3BeILEH:
HBIX HaHOCaX B KaykKAOM paiione oyeHb MaJso. [TosToMy TOMBKO A5 pek
3eu u Bypen yaanocs MOCTPOHTb TaKoit rpaduK ¢ BecbMa HeGOJbLIHM
KosiiuecTBOM ToueK. Kak H AJisi BOAHOrO CTOKA, AJA CTOKA B3BELIEH:
HBIX HAaHOCOB HabJloAaeTcsi YMeHbIIEHHE C BLICOTOH JA0JH BeCeHHerc
CTOKAa U YyBeJHUeHHe JOJH JIeTHero.
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III. CKJIOHOBBIE H PYCJIOBBIE MPOIECCHI

r. . KAJITHHHH

CXEMA PACYETA CKJIOHOBOTO CTOKA

O BecbMa CyLIECTBEHHOM BJMSIHHH CK/JIOHOBOH aKKYMYJSIUHH BOJIBE
Ha YCJOBHSI €e CTeKaHHWs B PEYHYI0O H OBPaKHYI0 CeTb aBTOP MHCaJ
paubiue (Kaaunun, 1956)

Paspaborke Takoii cxeMbl pacyeTa CKJOHOBOTO CTOKa, KoTopas Obl
onHpasach Ha (u3uYecKHe NMPeANOChlVIKH, XapaKTepU3yiollHe OCHOBHbIS
yepThl sIBJEHHs, H BMecTe ¢ TeM Oblsa Obl AOCTynHA AJsi PaKTHYECKO-
ro TIpUMEeHEeHHs, NOCBsALIeHa HaCTOsAs CTaThs.

Hcxoanbie nosoxenus. ITosepxnocth peunoro 6GacceiiHa COCTOMT
H3 OrPOMHOrO KOJIHYeCTBa 3/JeMeHTapHbIX OacceilHOB, NpHuYeM BOAa TIPH
CBOEM IlepeMelleHHH K PYYeHKOBOH MW OBpakHO-0asIouHOi ceTH 3aaep-
KHBACTCSl B OrPOMHOM KOJIHYECTBE MOHUAKEHHI.

B 6oabwioM YHcae cayuaeB 3Ta aKKYMYJsillUsi BOABLI HIpPaet CTOJb.
Go/bLIYIO POJib, YTO €l0 Heab3sl NpeHeGperaTh npu pacuere nepemene-
HHS BOAbI K peYHOH CEeTH.

B nepsom npubamieHuu pewmarp 3ajauy pacuyera CKJAOHOBOTO:
CTOKAa MOJKHO, HCXOAS H3 CJEAYIOIEH CXeMaTH3aLUHH ABJIEHHA.

[Tpexxpe Bcero, uenecoo6pasHo pacuJeHuTb Npolece ¢opmupoaa-
HHsl CKJIOHOBOTI'O CTOKA Ha TPH (ashl.

1 ¢asa — KOHUEHTPAUHA BOABI B MHKpPOMOHHKeHuaX. [IBuKeHHe
BOJAbI OT MeCTa BbiMaJeHHs OCAAKOB 10 OJHKaHLIEro MHKPONOHHKeHHS
MECTHOCTH MOXKeT ObiTb KaK JIAMHHAPHBIM, TaK H TYPOYJIEHTHLIM.
[TpofonKHTEILHOCTD ABHXKEHHS BOALI B 3TOH (hase HeBeanka, Tak
KaK pacCTOsiHHE MEeXAY OTAeJbHBIMH MHKPOO3epaMHu (JIy)KaMH)
HEBEJIHKO. ’

KpHBble n06eranus BoAbl B MHKpoo3epa Onpeaesiorcss KoHpury-
pauMed M pasMepaMH XapaKTepPHBLIX 3JeMEeHTapHBIX BOA0COOpPOB.
B cBfi3H ¢ He3HAYHTENLHOCTBIO BpeMeHW no0eraHusi 10 Muxpoosep B
GOJbILIOM YHCJE CAyyaeB HM MOXKHO npeHebperaTb.

Taxkum obpasom, ca0it BOABI, nocTynaolei B wxpoosepa TIPHHH-
MaeTcss paBHbIM PAa3HOCTH MEXAY OCaAKAMH W NOTEPSMH BOAbI B IPO-
uecce ee goberaHus A0 MHKpoo3ep.
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[Tpunuunuansiio 1 Bpemsi AoberaHusi 10 MHKpoO3ep MOXKer OBITh
VYTEHO, OAHAKO 3TOro BONpoca B HAcTosleH paboTe MbI KacaTbCs He
6yaeM.

2 (hasza — oTAa4a BOJABI OTACJbHBIMH MHKPOO3€PaMH HJIH HX CHCTe-
maMu. [JocTynuBiuas B HUX BOJAA MOJXET CTeKaTb B PYyYbH H OBpPAXKHO-
6aJIoYHYI0 CeTh B TEYeHHe AJIHTENLHOrO BPEMEHH, TEOPETHYECKH CTpe-
msuerocss k 6eckoHeynHocTH. Bo MHorux ciayuyasx NPOAOJIKHTENIbHOCTh
CTEeKaHHs BOJAbLI M3 MHKPOO3ep JIMMHTHPYeTCs INPOAOJKHTEIbHOCTbIO
BOHTBIBAHHS MOXKAEBLIX BOA. 3aKOHOMEPHOCTH CTEKaHHs1 BOAbI, MOCTY-
NUBILEH B MOHHXKEHUS peabeda, OTIHYHBI OT 3aKOHOMEPHOCTeH CHJIOL-
HOTO H CKJIOHOBOrO CTeKaHHA.

3 (asa — cTekaHHe BOABI MO pyuelkoBoil cetn. dta (asa pyuen-
KOBOTO CTEKaHHd NMPOUCXOAHT C OTHOCHTEAbHO OOJLIIMMH CKOPOCTSMH,
B PaBHHHHBIX YCJOBHAX CpPefHssl CKopocTh oObluHoro nopsiaka 0,1 .
IMostomy npu aaunax ckiaona or 10 xo 200 u Bpems crekanus Gyaer
MEHSITbCSI OT HECKOJbKHX MHHYT J0 HECKOJbKUX AECAFKOB MHHYT.

Caegyer OTMETHTb, YTO CKOPOCTb PYYeHKOBOro CTeKaHHsi B IpPHH-
LHNe MOXeT YBeJHUMBATLCA [0 Mepe yBeJuuyeHnus riyOHHBI BOAbI B
pPyuYbsiX.

Onnako BapHaluHsi CKOPOCTei, BbI3BAHHBIX H3MEHEHHEM CTOKa, Io-
BHAMMOMY, He OYeHb BeJHKa, TaK Kak NnpM yBeauueHHu oObema cre-
Kawouleii BOAbl, OMHOBPEMEHHO YBEJHYHBAETCH H LIHPHHA PYYbEB, YTO
OKasbiBaer CTaOM/M3HpYIOLlee BAusiHHe Ha IyOuny. Ho 3ato nyxnaer-
¢s1 B 0OCTOSITE/IbHOM 3KCMePHMEHTAJbHOM H3YUYeHHH.

CyuiecTBeHHOE BJIHAHHE HaA YCJIOBHSI CTeKaHHsl JOXKIEBLIX BOA
MOKeT OKasaTh TaKKe H PeryJHposaHue PyYeAKOBOro CToka pacmnoo-
JKEeHHBIMH BHH3Y CKJIOHA MUKPONMOHHIKEHHSIMH. DTOT BOMPOC TaKkKe
HYKAAeTCsl B 3KCNePHMEHTAJbHOM HCcjaefoBaHHH. OAHaKo Ham mnpej-
CTaB/sIeTCsl BO3MOXKHbLIM IIPH peIIeHHH INPaKTHUECKHX 3ajay, XoTs A0
HEKOTOPOH CTENEeHH YCJOBHO, OTHECTH 3TO K PEeryJupylolieil pojan MHK-
poosep.

Pacuyer ckionoBoro croka. Pacyer noBepXHOCTHOIO CTOKa CO CKJIO-
Ha MOXKeT ObITh CBeJIeH K M0C/e¢0BaTe/IbHbIM OfNepalHsM:

1) onpenescHHio pasHOCTH MEXAY MOCTYIVIEHHEM W NOTEPSMH BO-
JAbl Ha noBepxHocTH Gaccelna,

2) nOCTPOEHHIO XapaKTePHOH AJMs JAHHOrO CKJOHA CBA3H MeXKAy
00beMOM BOJIbl HA HeM H OTJAayell BOJAbI B PY4YeAKOBYIO CeTb, a 3aTeM
BBIUHCJAEHHS NOCTYIVIEHHS BOJbI B PYyUeilKOBYIO CeTb;

3) pacuery no0eranus BOABI 1O PYUYEHKOBOH CeTH 10 OBpaxKHOM
CeTH.

B uensx ynpouienus 3ajaaud MOXXHO AONYCTHTb, YTO MOCTYIJEHHe
BOAbl B PYYEHKOBYIO CeThb M3 MHKPOO3Ep NPOHCXOAHT PaBHOMEPHO MO
JUIHHE CKJIOHA H cKopocTh Aoberanusi nocrosinHa. Toraa npubanXKeHHO
MOXXHO CYHMTATh, YTO PACXOA BOABI CO CKJOHA (¢) HAaXOAWTCA B TECHOH

cBA3H co cpeauuM o6vemom (W), moacuurannslM 3a BpeMs noberaHus
BOAbl (T) OT Hayajga CKJOHA J0 ero KOoHia, T. e.

q=f(W).
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OrcyTcTBHE HeNOCPEACTBEHHBIX MAHHBIX O XOJe BO BpeMeHH CJos
AKKyMyJIsilMH BOJIbI B MHKPOO3€pax BBIHYAMJIO Hac 00bem BOABI MNOA-
CYUMTBLIBATH N0 YPaBHEHHIO BoAHOTO Oasanca.

Kak HcXoAnblii MaTepuas Ajsi pacuera ObIJIM HCMOAB30BaHbI IKC-
nepuMentaabibie Aanupie JI. T. AGpamosa (1949) no croky ¢ mao-
waaku, Aaunoit 30 a u wHpHHOit 15 M, KOTOpPast B TeyeHHe ompejeneH-
HBIX MHTePBaJIOB BPEeMEHH MOJABEPrasach HCKYCCTBEHHOMY OPOLIEHHIO
C TOCTOSIHHOH MHTeHCHBHOCTLbIO. [ln0majgka Obl1a npeaBapHTeNbHO Bbi-
pOBHEHa, HO yiKe IocJe MepBbIX KCNEPHMEHTOB N0 A0XKeBaHHUIO OHA
npHobGpesia XapakTepHble AJs €CTECTBEHHBIX YCJIOBHi (opmbl MOBepx-
HOCTH ¢ MHKPOO3€paMH.

Pacyer akkyMyJsAlLHH BOAbI Ha NMOBEPXHOCTH GacceiiHa NPOBOAHJ-
¢ MeToAaMH npUOIHKEHHOro HHTErpupoBaHus no GopmyJe

[}
Wl = 5‘ (lx - ian o icr) dt, (l)

rae i, — HHTEHCUBHOCTb OPOIUEHMS;
{,, — HHTEHCHBHOCTb BITHTBHIBaAHHS;
i, — UHTEHCHBHOCTb CTOKa (IO AaHHBIM HaGJiOleHHif).
HuTeHcHBHOCT BIMTHIBAHHSA PACCUHThIBAJACh no gopmyse I'. A. Ausek-
ceesa (1950) ‘ P :
i =K 0 -+ —}/?:’ (2)

ITapamerpst 3T0it GOPMY/AB HAXOAHIHCH MO ABYM TOYKAM:
1) ana Toro MomeHTa BpeMeHH (f1), KOTla HAYHHAJCHA CTOK, fpg
NPHHHUMAJIOCh PABHBIM ix;

2) ana TOoro MoMeHTa BpeMmeHu (f3),
KOrZia CTOK CTAHOBHJICS NMpPaKTHYECKH
MOCTOSTHHBIM, iy NPHHHMAJOCh paB-
HBIM Pa3HOCTH MeXKJy HHTeHCHBHOCTbIO
OCaflKOB H CTOKa.

HMesi naHHBIE MO ABYM yKa3aHHBIM
Bblllle XapaKTePHbIM TOYKaM, pasyiny-
HBIM AJISi Pa3JIHYHBIX NMaBOAKOB, ObLIH
NMOJACYHTAHBl KPHBbIE X04a HH(pHABTPA-
UMK M 3aTeM B COOTBETCTBHH C ypaB-
HeHueMm (1) BbluHCIeHb 06beMbl aK-
KyMYyJHPOBAaHHONH HA  IOBEPXHOCTH E,
OGacceitHa BOBI. B o x p

Has onpenenenust Bpemenn pobe- 7 71 25 4 567 8 9_17
ranusi (T) ObiM N0 pasiHYHBLIM HH- . W
TepBajiaM BPeMEHM OcpeJHeHbl 3Haye- Puc. 1. Ceasb cos croka ¢ o6be-
HHSl MoJiyyeHHblX 006bemoB Boabl (W) ;‘;"“ BOAH,- - OCPEAREHUMME- 110
M COMOCTAaBJEHb C PAcXONaMH BOAbI -~ /HYTHHM HHTEPBATAM BPEMERH
B HHXHeH yactu ckiaoHa. [Ipu sToM Bce pacueTsl MOABOAHJAMCHL AJIS
IIOJIOCKH CKJOHA Anunoi 30 » u mupuHo# 1 At

101/, 3ax. 570 145
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Ha puc. | npuseseno conocraB/ieHHe ca0s CToka ¢ o6beMaMu Bo-

Abl, ocpeAHeHHbIMH 110 10-MHHYTHBIM HHTEpBaNaM BpemeHH (UYTO COOT-
3000 .
BeTCTBOBAJIO CKOPOCTH Aoberanus 600 5 CM/CGIC>.

Kak 'BuaHo u3 puc. 1, ¢BA3b mnoJy4ynaach BHojHe YAOBJIETBOPH-
TeJbHOM, UTO MO3BO/ISET MOAb30BATLCS €10 B NMEPHOA BLITIAJeHHA AOKAA
AJIsi pacuYeTOB CKJIOHOBOTO CTOKA B PY4eHKOBYIO CETh.

Pacuersl 3TOro Ccroxa NPOM3BOAATCA TEXHHYECKH MPOCTO, MyTeM
COBMECTHOro pelleHusi ypaBHeHHs OasiaHca H KpHBO# o6bema, aHAJO0-
THYHO pacueTaM TpaHcopMaluuu NmaBoAKa BOAOXPAHMJIHMILA, W 3aTEM
NoJy4YeHHbIH CTOK B COOTBETCTBHM ¢ MPEAJOKEHHOH METOAMKOl pacue-
Ta ONmpeAe]sieTcs MO NMPHHATBIM PACYETHBIM HHTepBajaM BPEMEHH.

Kak BuaHo u3 puc. 1, cBA3b GaH3Ka K JHHEHHOM, T. e. '

W=Kg, 3)

yTo obsieryaer ¥ aHaJHTHYECKOE pelenyde 3ajaaviH.
ﬂeHCTBHT(_iJIbHO, Aas 3Toro CJayuas YpaBHEHHE AJis NPUTOKA BOABI
(g) B pyueiikoBylo ceTb MOXeT ObiTb MpeACTaBJEHO B BHE
aW
dit

MM TIOCJIe HHTETPHPOBAHHSA, SaMeHsis i, —i,, 4epe3 y, MoJayduM:

t
g=en z}l ye—* dt, (4)

+q = ix e igm

[TpoBoast Metomom MPHOJIHIKEHHOTO MHTErpUPOBAHUs pelIeHHe
ypaBHeHusi (4), Bbluuc/sieM XOZ TIPHTOKA BOAbI B PYYEHKOBYIO CETb.

OcpeaHeHue 3TOro NPHTOKA BOALI ¢ 1O BpeMeHn Aoberanus t=10
N03BOJIAAET BLIYHC/AMTL H PACXOA BOAbI B HHIKHEM yyacTke cKioHa Q

Q=gq. | (5)

O pacuere CKJIOHOBOro CTOKa Ha cnaje. Pewenue Bonpoca o ¢op-
Me rugporpada CKJIOHOBOTO CTOKAa B MNEPHOA chaja OCJOXKHAETCsH
HEAOCTATOUYHOCTHIO 3KCMEPHMEHTAJbHBIX W TEOPETHYECKHX MaHHbIX 00
YCJOBHSIX BNWTBIBAHHWs BOABI Tocae mnpexkpaulenus AoxkAag. [lefictBu-
TeJIbHO, 10CJ/Ie NMpeKpalleHHs A0XKAA OCHOBHAs Macca BOAbI HAXOAMTCH
B yriayOJeHHsax 3eMHOii NMOBEPXHOCTH, rje He TOJMbKO CKOPOCThL fpoca-
YHBAHHSI MOXKET CYIIEeCTBEHHO OTJIHYATLCA OT CPefiHeii CKOPOCTH IIpo-
CcauyMBaHMs HAa BCEM CKJOHe (B YACTHOCTH, B CBfI3H C fIBJEHHEM KOJb-
MaTa)a B yrayOjeHHsiX MHKpopeabeda oHa MOXKeT ObiThb CHHXKEHA),
HO W MPOUCXOAMT pe3Koe yMeHblIeHHe caMoil TUIOUlAAH BIHTLIBAHHA.
[Tostromy HHQUALTPALMOHHASE KPHBAasi B MOMEHT MPeKpauleHusr AOXKIs
JIOJIZKHA Pe3KO MEHSITb CBOH OYepTaHHs.

Ecau fonycTHTb, u4TO MOCAe MNpeKpallleHrs BbiNaJEHHA OCAAKOB
naoma[ib, Ha KOTOPOH MNPOHCXOAHT BNHTbIBAHHE, MPOMOPUHOHAJbBHA
o6beMy BoAbl Ha noBepxHocTH Gacceiina F=aW, a MHTEHCHBHOCTDH
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BIUTHIBAHHA B MHKPOINOHHKEHHAX TO0CJae OTHOCHTEJbHO JJIHTENbHOTO
yBJaXKHeHus noBepxHocTH OacceiiHa BOAOH CPaBHHUTEJAbHO MaJjo Me-
HSIeTCA, TO NMOTEPH BOABI HA NPOCAYHBAHME B ITOT NEPHOL BPEMEHH
MOTYT GbiTh BbIpaKeHBl COOTHOLIEHHEM

= yW. (6)

Caenosateabho, auddepenuuaibioe ypaBHeHHe CKJIOHOBOro CTOKa B
pyueiKkoByl0 ceTb (¢p) MOXeT ObITb BbIpaKeHO B C/eAYIOLIEM BHIE:
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Puc. 2. Conocrasienne 1a6a0eHHOTO0 ¥ BLIYHC/IEHHOrO THApOrpa-
¢oB: [ — nabaoaennblii; 2 — BbhIYHCACHHLI THApPorpad

Ho Tak xak e = KW, 1o no.nytum

=0, ; (8)
OTKYy/Aa
W = W e—k+v¥ (9)
HJIH '
Gp = qupe— (K4, (10)

[IpakTHueckoe peureHHe 3TOH 3aJlayH NpPH TIOCTOAHCTBE fapaMerpa y
npocTo — mytem nmoxabopa sroro Mapamerpa. Pacuer cK/JI0HOBOro CToKa
no ¢opmyse 10 nia0CTpHpOBAH HA pUC. 2.

[pu Maabix AJAMHAX CKJIOHA, KOrfa npeHebperaior BAMsHHEM TIPO-
AOJMKHTCABHOCTH PY4YeiHKOBOTO noﬁera}ma mapaMerp y MOXeT Haxo-
AUTCA NyTeM NNOCTPOEHHA 3aBHCHMOCTH

Igq,=18q0,— (k+y)tige (11)
WJIH BblYHCJIEHHEM 1O (opMyae

1g4,,—1gg
Bt g2
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Jns GOabIIHX CKJAOHOB TapaMeTp y MOXKeT Onpeaeasitbcs Noa-
GopoM.

B Hawem cayyae npu CpaBHHTE/NbHO HeOOJBIIONH AJaHHE CKJAOHA
YAOBJETBOPHTEJbHEIE Pe3yJibTaThl MOJAYYAIOTCS H N0 cooTHoweHHio (11).

Ho BeauuynHa mapamerpa y JHIUbL B NepBoM NMPHOIHIKEHHH MOXKeET
CYMTATHCA NMOCTOSHHOM, TAK KaK OHA 3aBHCHT OT psaa (pakropos, onpe-
HeJSIOIHX HHTEHCHBHOCTb TIPOCayMBaHHs (HampuMep, YBJaxKHEHHE
TOYBbI). _

' B kauecTBe OJHOii W3 CBOAHBIX XapaKTEPHCTHK MPOCAUHBAHHA MO-
KT CAYXKHTb HHTEHCHBHOGTb BNHUTLIBAHHSA BOAbLI B MOMEHT MpeKpalle-
HUSI ocagkoB (ix)..

Coraacno cootHowenuto (10), ecnu Mbl BO3bMeM 3a CTaHAApPTHBIE
uHuTepBaJbl Bpemenyu (Af) mipHpalleHHss Pacxod0B BOAbI OT MPOH3BOJbL-
HO BBIOPAHHOro MOCTOAHHOrO pacxofa Boawl (go, p), 3TO NpHpalleHHe
pacxonoB (Ag) A0JXHO ‘3aBHCeTh OT TapaMerpa y. '

Mexay napamerpom y M ix, Takum o0pas3oM, HOJIKHA CYyLIECTBO-
BaTh onpeaeaeHHas cBs3db. [locinennee moarTBep:kaaercss SMIHPHYECKH-
MH MaTepHaJaMH.

Caelyet OTMETHTB, YTO BO3MOXKHOCTb NPHOJIHIKEHHOro Onpejese-
HHsSI KPHBBIX Cnaja Mo 3KCNOHEHIHaJabHOH KPHBOH NMOATBepXKaaercd
psinom pabor. '

Ykasanuoe 00CTOATENLCTBO, TMO-BHAHMOMY, CBHAETEJNbCTBYET O
TOM, YTO HCXOAHbIC TIPEANOCHIVIKH O NPONOPUHOHAIBLHOCTH 06 beMa BOJb
Ha CKJIOHE TIPHTOKY BOABI B Py4eHKOBYIO CeTb, @ TaK¥Ke O MPOMNOPIHO-
HaAJbHOCTH 3TOro 06beMa HHTEHCHBHOCTH BITHTBIBAHHA HOBOJbHO OJH3-
KO OTPaxaloT peasibHble NIPUPOAHLIE COOTHOWIECHHS H, BO3MOXHO, MOTYT
6bITh PacmpoCTpaHeHbl JJsi MHOTHX CJyyaeB 00pas3oBaHHsi CKJIOHOBOIO
CTOKA. '

B zakaiouenne HeoOXOAHMO OTMETHTb, YTO, HECMOTPsl Ha NpuOau-
JKEHHOCTb NPEMJIONEHHOH CXeMbl pacyera, oHa MO3BOJISIET PElIHTh He-
KOTOpPbIE BONPOCLI, a KMEHHO:

a) pacuer CKJOHOBOTO CTOKa B (pa3de moJAbeMa M crnaja naBoAKOB;

6) onpeneneHue aKKyMyJAHPYIOWEH €MKOCTH CKJIOHOB;

B) X0 MOTepb CTOKA.

~ YKasaHHble 00CTOSATENLCTBA TIO3BOJISIIOT HAAEATHCS, YTO NPEedo-
JKeHHasl CXeMa CMOXKeT OKasaTh CYLIeCTBeHHYI0 MOMOIbL B aHajaH3e H
pacuere ocobennocTeii GOpMHPOBAHHSA NOBEPXHOCTHOrO CTOKA.
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A6pamos JI. T. HoBue ¢opMmyant u HOMOrpammbi 445 pacuera JHBHEBOH CeTH
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B. i. BbIKOB, | B__ M. MABJIOB |

9KCNEPHUMEHTAJIBHBIE UCCJIELOBAHHUS 3JIEMEHTOB
CKJIOHOBOI'o CTOKA

O6wmne 3ameyauus. [Ipy BeIMaZeHMH JA0XKASN CTOK NO CKJOHY
06bIYHO NMPOUCXOAHT B OYeHbL TOHKOM CJjoe NMOPsiAKa HoJell MHIJHMET-
pa, H TOJIbKO Nnpu AOKASAX 3HAYHTEJbHONH MHTEHCHBHOCTH €ro TOJILIHHA
Moxker pocturath | mam u Gosee. Beaeacrsue HEpPOBHOCTEl NMOYBBLI Ha-
JHYHE TAKOTO CJI0fA NOYTH He3aMEeTHO, OAHAKO HMEHHO 3TOT CJOH B 3Ha:
YUHTEJbHON Mepe H omnpejeaser GopMy H XapakTepHCTHKH THJAporpada .
CTOKAa pycJoBblX NOTOKOB. CMBIB MOYBBI CO CKJOHOB TaKikKe ABJIACTCH
pe3ybTaToOM 3POAUPYIOLIEro AEHCTBHSI 3TOrO CJOSI, ero rJayOuHbl H
cKopocTH TeueHusi. HecMoTps Ha akTyaJbHOCTH 3THX BONPOCOB H3yue-
HHIO TPOLECCOB CTOKAa B TOHKHX CJOAX NMPH HOKAAX PA3JHUYHOH HHTEH-
CHBHOCTH Y/ eJISIJIOCh €lle MaJiO BHHMaHHS.

B naunoit pabore ocBellenbl pe3yqabTaThl MO HCCAEA0BaHHIO B Ja-
6opaToOpHbLIX YCJAOBHAX BJHSANHA YKJI0HA Boaocbopa Ha CKOPOCThL Cre-
KaHHs MO CKJIOHY M Ha MHTEHCHBHOCTb CMbiBa MECYaHOro rpyHTa.
OnpiThl TIPOBOAMJNHCL HA CTOKOBOi IJIOLlaAKe THAPOJOruueckoii sabo-
paTopuu Kadeapbl THAPOJOTHH CylUH reorpaduueckoro (akyabrera
MockoBcKoro yHuBepcuTera !, 3HauuTenbHblC pPasMepbl CTOKOBOIl MJ0-
IAAKK MO3BOJAIOT CUHTATL €€ He MOJeNblo, a HEKOTOPBbIM YYaCTKOM
CKJIOHA B eCTeCTBEHHBIX YCIOBHSX. '

B pa6ore nanaraercsi MeTOAHKA ONLITOB H pe3yabTathl 06paboTky
Habawoaennit. Pesyabrarsl u pacuetuble GOpMyJasl 1o CKOPOCTH CTeKa-
HHSI H CMBIBY OTHOCATCS TOABLKO K CHeHH(PHUECKHM YCJIOBHSM HaIINX
ONBITOB; BONpoc 06 HCNOAb30BAHHM NMOJYYEHHbIX 3aBHCHMOCTEi B ApY-
FHX YCJAOBHAX TpeOyeT AanbHeHINX HCC1e0BAHUH.

Caenpyer oTMeTHTD, UTO paboThl Ha TVIOIAAKE TaKHX 3HAYHTE/D-
HBIX Pa3MepOoB NPOBOAATCS BNEPBble H METOAHKA ONBITOB TpebyeT Aalb-
HeHIINX TEXHHYECKHX H METOAHYECKHX YCOBEPIUEHCTBOBAHHIL.

' B nposeaenun onuiTop H o6pa6oTke MaTepuanos HaGaAeHHit npuiuMan
yuactue crapuie aaGopauth Kadeapu C. M. Kyapsasuesa u JI. B. Buikos.
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CrokoBas nJaowaaka ruapoaoruyeckoi aaboparopuu. CTokoBas
nJoulajka COCTOMT M3 CJACAYIOIHUX 3J1eMeHTOB: TOABHXHOH naartdop-
Mbl, A0XKAEBaJbHON yCTaHOBKH, MECKOJCBKH W YCTPOHCTB AJs H3Mepe-
HHUSI PACXOAOB BOIDI.

[Taarpopma npeacrasiaser coboif MeTaJqHUeCKHH pe3epByap M0~
wanapio 7,458 m u raybunoit 0,7 x. Ha nanarpopmy 3aknaaviBaercs
FPYHT M NPOH3BOAHMTCH AOXKJeBaHue. BBHAYy HepaBHOMEPHOCTH GHJIb-
TpalUMu BCS NJOIMAAbL NaathopMbl NMO JJHHE pasjeneHa C NMOMOILbIO
nonepeuynbix pebep BoicoToi 10 ¢ nHa 5 orcekoB wHpuHOK 1,35 M
Kaxaplit. OTBOA npoduabTpOBaBLIENHCS BOABI OCYIIECTBAARTCA ¢ MOMO-
o Tpy0, npuBapeHHblXx X AHumy naardopmbl. [Tosesnas naomann
naatdopmbl 6,8X5,54 u, Tak Kak vactb aauHbel naatdopmer (0,40X
X 5,54 a) ¢ Tpems orBepcTHAMH AHamerpoMm 10 cm ucnoabsyercs AJA
OTBOJla NMOBEPXHOCTHOTO CTOKA M CMBITOTO € I[OBEPXHOCTH TPYHTA.
C noMOLLBIO CNENHAJbHOrO 3JEKTPOMOTOpPAa M UYepBAYHBIX Neperay
naargopma MoxeT ObiThb YCTaHOBJA€HA HAa Yroia Hakjaona asa ot 0
no 15°

Jloxnaesanbuasi ycTaHoBKa npejacraBaser coboit cHcTeMy Tpyb
¢ 30 HacaakaMu Je(dJEKTOPHOrO THNA OJHOCTOPOHHEro JEHCTBHS C
YIVIOM paccenBalius 710 YeTBEPTH KPyra, YCTAHOB/IEHHBIX 10 MEepHMETpy
niaatgopmMbl B IUIECTH TOYKAX: MO YeThipe — B yraax paboveii yacTH
naatgopmsel ¥ no ase — no 6okam (Ha cepeauHe AAuHb). Hacaaku
yCTaHOBJIEHB! B 3 sipyca Ha BbicoTe 2,4; 2,75 u 3,15 M najp aHom naar-
¢opmbr. TInranne HacaaoK OCYLIECTBJASIETCS IPH NOCTOSHHOM Hanope
H3 HanmopHoro Gaka npu cymmapHoM pacxoae xo 3,5 a/cek.

[ToctynuBmas 1OBEPXHOCTHBIM CTOKOM BOJa BMeCTe ¢ YacTHIAMH
FPyHTa CTeKaeT ¢ MJOLIAAKH B MeCKOJOBKY padmepamu 5,0X1,75X
X 1,35 . VI3 meckos10BKH OCBETJIeHHAs BOJA IOCTYIaeT Yepe3 BOLOC/UB
B NMPHEMHBIH pesepByap, OTKyAa mo Tpybam moxer ObiTh HanpabjaeHa
B MEpPHBIH JIOTOK MM B cOPOCHBIN NOA3eMHbBIN pesepByap.

XapakrepucTuku noxas. [Ipn nposesenHn ONLITOB 110 HCCJIEl10Ba-

HHIO CKOPOCTH CTEKaHHs MO CKJOHY M CMbIBAa rpyHTa AOXKJAEBaHHe OCy-
" LECTBJSAIOCH C MOMOLUBIO AeCATH JO0XKAeBaJbHbIX HAaCa0K.

JInst KaKAo0ro onbiTa ONpejenssach MHTEHCHBHOCTb JAOXAS € TO-
molsio 51 poxaemepnoro 6auka UHJIAHHAPHUYECKOH (QOpMBI AHAMETPOM
20 cm u BoicoTOl 20 cM, KOTOPbIE BbIAGPKHBAJHCL NOA AOKAEM 3ajaH-
noit nurencusHoct 25, 50 n 100 munyr. ITonyueHuble 3Ha4YeHHsi HHTEH-
CHBHOCTH HAaHOCHJIMCL HA IJIaH IJIOWIAJAKH M NPOBOAMIHCHL JIHHHH PaB-
HOW HHTCHCHBHOCTH R0k As. a5 3aaaniof 3KcnepHMenTa bHO# MOJ0CHL
CTOKOBOII NJOWAAKH ONPEIeNsdJHCh: CPeaHssi H MakKCHMaJibHas HHTEH-
CHBHOCTb JOMKAS, CPCAHHIl H MAKCHMAJbHBIH AHaMeTPbl Kamneab W Bbl-
YHCJAAJ0CHL 3HAuenne Kod)@HUHCHTOB PaBIOMEPHOCTH HHTEHCHBHOCTH
AOXAA.

OnblTol NPOBOAWIKCL HPH PasJHYHBIX CPeAHHUX HHTEHCHBHOCTAX
noxas ot 0,50 no 1,83 mm/sun npu cpeannx auamerpax kanean or 0,6
no 1,8 mam u makchmaabHbiX Anamerpax ot 2,2 no 3,4 ma.

3navene Ko3p@duunenra paBHOMEPHOCTH HHTEHCHBHOCTH NOXKAs
BLIYHCJIAIOCH KaK. OTHOWCHHE CPefleil HHTCHCHBHOCTH K MaKCHMalb-
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HOM, B3fITOH Kak cpeaiece apudMeTHUECKoe H3 Tpex HanGoabunx. 3Ha-
yeHHe 3TOro Kospduuuenra uamensiocs or 0,33 xo 0,61. /lanusie o xa-
PAKTepPHCTHKAX AOKAA NpuBoAATca B Tabu. 1.
Tab6auma 1
XapaxkTepHCTHKH MHTEHCHBHOCTEH NOXAA NMPH ONMbLITAX HA CTOKOBOI nJjomanke

Cpepusa MHTEHCHB- Paavep paGogeft onvuecTso jox- | MakcHMaabhag ospdunHenT pas-

pOoTN /Jl:fﬂm noagcaa. M . ;1emepoa)1 :g;(e;l‘:'"i';“’/’;:“ !u(o:?glocuru Aogtagu
0,50 6,80x1,70 21 1,41 0,34
0,54 6,80 % 5,54 51 1,66 0,33
0,60 6,80x1,70 21 1,56 0,38
0,75 6,80x2,0 23 1,65 0,46
0,86 6,80 5,54 51 1,79 0,48
0,88 6,80x2,0 23 2,16 0,41
1,01 6,80x5,54 51 2,38 0,42
1,04 6,80x1,70 21 2,12 0,49
1,25 6,80x2,0 23 2,58 0,48
1,26 6,80x%5,54 51 2,79 0,45
1,36 6,80x1,70 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

MertoauKa nposejieHHsi ONMBITOB MO HAaGMIOAEHHI0 32 CKOPOCTBIO
cTekanus no ckiaony. [lna HabuioJeHHH 3a CKOPOCTbIO CTEKaHHs IO
CKJIOHY Ha CTOKOBYIO IVIOI@AKY OBl 8aJ0XKeH C/0H TPYHTa BLICOTOI
35 ca. Beero 6bli0 3anoxeno 16,5 % mecka secom okodqo 3,3 7.

['paHylOMeTpHYECKHIT COCTAaB Mecka ONpeleisijics ¢ NOMOLLbIO
MEXaHHYECKOro aHajii3a I'PyHTa CHTOBBIM METOAOM; JaHHblE aHajaH3a
npuBoasitcs B.1aba. 2. Ilpeobnanaomeir Gpakuueir rpynta ABAAIOTCA
yactuusl ¢ guamerpom 0,25—0,50 mm (36,7% ), npuyem yacTHubl ¢ Ana-
merpom po 0,50 mm cocrasasior 62,2%. dddeKTHBHBIN AHaMeTp IpyH-
ta paBed 0,10 sx npu xoadduuKHeHTe HepaBHOMEPHOCTH nopoabl 4,8;

. . TaGauuna 2
Jlannble MEXaHHYECKOr0 aHajAu3a TrpPyHTa CTOKOBOH
oI A AKH
mgsppe-| Snmpiye: | o] G
1 <0,25 25,5 25,5
2 0,25—0,50 3BT T 62,2
3 0,50—1,00 12,4 74,6
4 1—2 71 81,7
5 2—-3 2,8 84.5
6 3—5 4,8 89,3
8 7—10 3,6 97,0
9 >10 3,0 100,0
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Tak KaK 3HayeHue 3TOoro Kosdpduukenta MeHbiue 5, TO MOPOAY MOKHO
cunurath oaHopoanoil. Koshduuuenrt duabTpaunu nopoab COCTaBaAsieT
10 a/cyr.

CkopocTh CTeKaHnus Oonpejensjiacb ¢ MOMOIbIO PacTBOpa CHHeil
aHHJAHHOBOI Kpacku. Baoan nuomankn Obinn pasbutbl YeThipe CTBOpa:
MyCKOBOH, rlle BOYCKaJH I0JI-JHTPa pacTBopa KPacKH; BEpXHHil, NpH
NPOXOKACHHH KOTOPOro OKPAIIEHHOH BOABI TYCKaJH CeKyHAOMep,
CPeAHHIl — KOHTPOJbHbIH W HHMKHUI, [PH [POXOKAEHHH KOTOPOro
OKpalleHHOil BOAbl OCTAaHaBJWBAaW cekyHaomep. [nauHa HKcHpoBaH-
HOTO NMyTH OKpauleHHOH cTPyiKH coctapasnaa 6,25 m. Kaxaplit onbit
nosropsJicss 2—3 pasa. CKopocTb onpefeisiiy B Tpex MyHKTax ILioO-
magu — Ha '/4 WHPHHBI NJIOUIAAKH, Ha CcepeiHHe H Ha %/4 WHPHHBI
naowwanku. Beero Gblio npoBegeno okoso 500 onbiTOB npu pasiHyHbLIX
ykJoHax, or | po 15°, W TnpH Pas/NHYHBIX HHTEHCHBHOCTAX AOXASM, OT
0,50 no 1,83 mm/sun. ‘

Bce onpiThl MPOBOAMIHCHL MPH YCTAHOBUBILUMXCS pPeXHMax A0XKAA
H CTOKa, KOrjla 1oTepd Ha BNUTbIBaHMe BOALI B TPYHT MPAKTHYECKH
6blH MOCTOSTHHBIMH H HeGoabiuMu (nopaaka 1—2%). :

Caenyer OTMETHTh, YTO XOTA CKJOH mocJjie KaKAoro onbiTa 3apas-
HHBAJCS, BCE XK€ CTOK OCYLUIECTBJSJICA H CNJOWIHBIM CJOeM, H B BHIE
CTPYH, Ile CKOPOCTH M TJIYOHHBI ObLIH HECKOJbKO OGoJblle CpeaHuX
3HavyeHui. B ecTecTBeHHBIX YCJOBHSIX CTOK MAET He 1O HAEAJNbHO POB-
HOJl TIOCKOCTH, NO3TOMY BbIPAaBHHBAJICS ONBITHBIH CKJIOH Ha raas, Tak,
yto0bl HE JONycKaTb 00pa3oBaHus JOKOHHOK M PHITBHH; CTOK 110 TAKUM
JnoxOuHKaM OyJleT HOCHTH yXKe COCpeJoTOYeHHbIH Xapakrep ¢ obpaso-
BaHHEM SIBHO BblpayKeHHbIX MHKpoOacceiiHOB u He OyaeT NMOAXOAMTH K
NOHATHIO «NPOCTOrO» CKJIOHOBOTO CTOKA, HCC/AeLOBAHHIO KOTOPOro M Mo-
cBsillleHa JanHas pabora.

O6paGorka pe3yabTaToB HAOJIOeHHH 32 CKOPOCTAIMH CTEKAHHs MO
CKJOHY M NoJyyeHHe pacueTHOro ypasHenus. Kax yxe yKaseiBajloCh,
HabaoAenis 3a CKOPOCTSIMH Ha CTOKOBOJ IJIOIlAaJKe BEJHCHb TMO TpeM
nosocaM: Ha '/y WIHPHHBL, HA CepellHHe W Ha %/4 WHPHHBI, AJS KaXKA0#
3KCNEPHMEHTAMbHONH MOJ0CH COOTBETCTBEHHO ObljH MOACYHTAHLI 3HA-
yeHHsl CpPelHeil HHTEHCHBHOCTH MOXKAs, PACXOA HA OAUH METpP LIKHPHHLI
B KOHLE MOJIOCHl M CPeAHsigs BHICOTA CTEKAIOILEro ¢JOsi BOALI B KOHIE
1OJIOCHI. '

Anaznornyno paHee npeisioXeHHbIM popmyaaM APYrUX HccaeaoBa-
Tesiell JJA CKOPOCTH CTEKaHHs TIO CKJIOHY Hamu Obljla NPHHATA 3aBH-
CHMOCTb

V=_B8q"1I", (1)

B KOTOPO# Ha OCHOBAHHM HAAHHBIX HalIMX HAOMIOJEHHH ONMPexensiyiuch
anaueHus Kospduuuenros B, m u n. [las onpeaenenus KodhduimeH-
ta m Oblj1a nocTpoena 3aBHCHMOCTD

gV =f(lgqg).

[Ipu NOCTOAHHOM YKJOHE MOJYYEHO CeMeHCTBO MPAMBIX NPH pas-
JMUHBIX YKJOHAX CK/IOHA XOPowo 060CHOBaAHHOE SKCMEPHMEHTAJbHbIMH
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nannpiMu. Onpenenennoe no rpaduky CeMeilCcTBa NpsiMbiXx 3HAYECHHE M
NpH Pas3jHYHBIX YKJIOHAaX H3MeHAJ0Ch B npeaenax or 0,38 mo 0,78 u
ObIJIO MPUHATO B CpellHeM ¢ okpyrJaennem, pasubim 0,50.

Jlas npunsatoro m=0,50 u3 ypasuenus (1) noayyaem

14 n
o5 = B! (2)
q
HJTH
Ig qu =nlgl+1gB. . (3)
3aBHCHMOCTbL BHJA y |
lg‘j,ﬁs" = [ (I°p0) (4)

MOKa3ana Ha puc. 1, HA OCHOBAHHH KOTOPOr0 BHLIYKCJIEHB 3HAYEHHA 71 =
= 0,66 u B=0,09162 1 nony4eHo' ypaBHeHHE:

V = 0,09162 ¢ . [0.66 (5)

rae V — CKOpOCTb CTEKaHHSI NO CKJOHY B CAt/ceK;
g — yAeNbHBIH pacXof, TO ecTb pacXod BOALI HA | M WWHPHHBI B
cmilcex M,
I — yKJIOH CKJIOHa B NPOMHIAX (Y/g).

"

L

o lg % =F (19 9%)

1w Lg%’,:nwﬂga :

g A
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J11s1 MpoBepKH MOJYUYEHHOro ypaBHeHHsi OblJIH MOACYHTAHbBI OTKJO-
HEHHs BLIYMCJCHHBIX 3HAUCHHIl CKOPOCTH NO ypaBHeHHIO (D) or Habuaio-
JNeHHBIX W MOACUHTAHBLI OTKJIOHEHHSI B NMPOUEHTAaX OT H3MEPEHHbIX 3Ha-
yenuii. Pe3y.abratel 3TON npoBepku npuBoaarca B Taba. 3. Cpeanee
KBaJApaTHYHOe OTKJOHeHHe cocTaBaser *+29%, nauboabmee +20,6%.

Ta6anua 3

OTKJOHEHHN BBIYHCJCHHBIX 3HAYEHHH CKOPOCTH CTEKaHHs
no CKJAOHY MO ypasHenww (5) oT HaGMOAEHHBIX
(8 nponentax)

Hurel')l:m;x' czzxno- Uncao cayaser I‘lpm;?g cay- ?«igitf“‘;c/,u-
0—5 97 50,3 50,8
10,1—15 24 12,5 97,9
159 ]—20 3 ] 06 99.5
20,1—20,6 1 0,5 100,0
Hroro . . 191 100 —

AHanu3 yCTaHOBJIEHHOH 3aBHCHMOCTH AJisi CKOPOCTH CTE€KaHHs Mo
ckaoHy. [lpu yCTaHOBHBLIMXCS PeXHMax MOXKAS H CTOKa CpejHHe Be-
JIMYMHBI CTEKAIoULero CJ0si B KOHIE NJolaiky H3MeHsauco or 0,2 Ao
3 mm npu uuTeHcuBHOCTH AoxAsA oT 0,50 xo 1,83 mm/mun u ckopocTsx
crekanus ot 3,9 no 51,2 ca/cex.

Ecau npunsaTte KpHTHYECKoe 3HAueHHe uyncaa PefiHoabica Aas Ha-
wero noroka (Arpockus u ap., 1954)

R,H.kp. = 300 u R, B. Kp. =~ 580, (6)

TO NMPH yKasaHubiX rayouHax 0,2 u 3 MM MOJAYYHM COOTBETCTBEHHbIE
3HAUCHUS HHXKHHX KpHTHYecKHX cKopocTeit 150 u 10 ca/cex u 3navyenus
BEPXHHX KpHTHYecKHX ckopocteir 290 u 19,3 cm/cex. BbiuncaenHsle mno
¢dopmynam (6) 3HayeHHsi BepXHell M HHIKHEHl KPHTHUYECKHX CKOpPOCTeH
npuBoAsTcst B Tabua. 4.

Tab6auua 4

3HaveHHs BepXHell M HHKHEH KPHTHYECKHX CKODPOCTeH TeYeHWS NPH PA3JHHUHBIX
ray6unax (npu R, #. xp.=300, R, 6. kp.=580 u v=0,01)

TayGuua, h mm-”

CKXopocTb, CM/cex ol
0,2 0,304 05]075| 1 2 3 4 5 10 | 20
VAR BD o waieie w e 150} 100{ 75( 60{40 | 30| 15 |10 | 7,5/ 6,0 3,0| 1,5
Ve kp. . . « . ... .1 290| 193] 145( 116|77,3| 58 | 29 |19,3'14,5{11,6! 5,8 2,9




Kax u3BeCTHO, mpy TypOYJICHTHOM PEKHME CKOPOCTh MPUHHUMARTCS
NPONOPIHOHAILHON KOPHIO KBAJPATHOMY H3 VK/IOHA, a Npu JamuHap-
HOM — NPONOPUHOHAJNBHON CKOPOCTH B TeEPBOI ctenefn. MosHo nosa-
raTb BEpPOSITHBIM, 4TO B (opMmyJe [Js CKJIOHOBOTO CTOKa CKOPOCThb
A0AXKHA ObITb MPOMOPLHOHAJbHA YKJIOHY B TEPBOf CTeNeHH HJH B CTe-
MEeHH HECKOJbKO MeHbllle eJHHHIbL. :

[TosyueHHnylo HaMu 3aBHCHMOCTbL (D) MOXKHO HanucaTh B BHIe

V-~ qo.s I'hs, . (7)

3amenssi ¢ Ha npousBefienne v-h u yunthiBas, uto v~I"/s, moayuaem
¢ okpyrJaenueM Bmecto (7)

V~I. ®)

M. A. Beaukanon (1948 a, 6) Ha ocHoBaHHH 06pPaGOTKH AAHHBIX
nabawoaennit M. M. TlporoapsikonoBa (1932, 1960) nonyqun IMOHPH-
YecKyio GopmyJay A/ CKIOHOBOrO CTOKA

Vep = 10g% I'h, : (9)
¢ yuetoM ¢ = V-h nonydaem

Vs, | | (10)

Jns cpaBHeHMS NPHBOAHM HEKOTOpPble (OpMYJbl, NpPeaaokKeHHble
INpPYTHMH aBTOPaMH:
M. M. TlporoabskonoBbim (1932)

V = KA': P'hs; : - (1)
IT. A. Hyaxuasim (1937) :
V = 61,23 h0.67 [0.83; (12)
JI. TI. OueBuuem (1937)
V = 515,3 h':12 J09; (13)
B. B. Iloaskossim (1946)
. V = AF/u; . (14)
A. H. Bedann (1949) '
V = 25,8yI%%, (15)

Hekoroprie aBTOpBLI NMpH HCCICAOBaHHH (POPMHPOBAHHS MaKCH-
MaJbHBIX pacxofoB OT juBHe#l (Bedanun, 1949) npunumaior ckopoctsb
CTEKAaHHsl MO CKJOHY MNPONOPUHOHANbHONK KOPHIO KBaJApaTHOMY: H3
yKJIOHA; OAHAKO MPH 3TOM MNPHHHMAETCs, 4YTO rJayOHHA CTeKawuero
cqos1, GopMHpYyIOLero MakCHMaJIbHLIH Pacxoll, MOXeT AOCTHrath 4—5
H JlaxKe HeCKOJbKHX JeCATKOB CAaHTHMETPOB.

HeobGxoaumMo yuyMTHIBaTh, 4TO B IMIHPHYECKHX (POPMynax 3Haye-
HHE MOKa3aTeJisi CTeNeHH NPH YKJIOHE 3aBHCHT OT METOAA 06paboTKH
MaTepHasa ¥ OT mokKasareseil CTENMeHH, MPHHATLIX AJS APYrHX, BXOAS-
wux B popmyay Beanuut. [Ipoctoe cpaBrenue sTux Gopmya Ges nepe-
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cuyeToB MX Ko3pdHUHEHTOB 10 €AHHOH MEeTOAHKe MOXeT ObiTb MmoJes-
HBIM TOJIbKO s obllero NpeacTaBleHHsi O XapaKTepe HCCJAeAYeMbl
3aBHCHUMOCTEH. -

Meroanka npoBeeHHbIX HaOJa0AeHHH 32 cMbIBOM rpyHTa. OnbiThl
MO0 CMbIBY IPYHTa NPOBOAHJHCHL NPH PasjHYHBLIX yKJaoHax ot | mo 15°
(or 17,5 mo 267,9%0) u cpeanux uHTeHCHBHOCTAX moxas ot 0,54 mo
1,26 mm/mur npH YCTAaHOBHBIUHXCS PeXKHMax A0XAsf H ctoka. [Ipoxoa-
JXKUTEJbHOCTb Ka)KAoro HaOal0aeHHs 3a CMbIBOM coctaBasia ot 30 ao
120 mun, a B cpeanem 60—90 mun, He cunTas BpeMeHH IJ/isl YCTaHOB-
JieHus1 HeoOxoaumoro pexuma. [JoCTOSHCTBO HMHTEHCHBHOCTH HAOXKAS
(PHKCHPOBAJIOCH MO MAHOMETPAM NMPH HAacaAKaxX, HHTEHCHBHOCTb XKHAKO-
ro CTOKa — 1o BOAOC/AHBY ¢ MOJAEPHH3HPOBAHHLIM CaMOMHCIEM YPOBH:
«Banpaii». Tlocae KakKaoro onbita CMBITBI TPYHT HM3BJeKaJjcsi M3 OT-
CTOHHHKA M H3Mepsica ero obbeM. Tak Kak TpyHT COCTOSII H3 NecKa
C YacTHLUAMH CPaBHHTEJbHO KPYINHOro AHaMeTpa, TO B3BelIEHHbIX Ha-
HOCOB OBIJIO MaJI0 H YUHTBIBAJICS TOJIbLKO 00bEM T€X HAHOCOB, KOTOPbIE
OTJIOXKHJIHCh B OTCTOHHHKe (eMKocThio B 4,16 M%) 3a mepuox RaHHOroO
onpiTa, MPHYEM AJIS 4aCTHI NecyaHblX dpakuuit 3ToT 06bEM ¢ Teye-
HHEM BpeMEHH MEHSJCSl HEe3HAUHTeJbHO H MPAKTHUECKH ero MOXKHO
CUMTATb MMOCTOSTHHBIM.

[Tocne xaxnoro onbiTa 06bEM CMBITOrO I'PYHTa COCTaBJsJ OT He-
CKOJbKHX KuaorpamMMoB a0 1,7 tounsl. Bcero mno uccaenoBaHHio 3a
CMbIBOM TPYHTa NPH Pas3jaHYHLIX yKJoHaX Oblio nposefeHo Gosaee 100
OMNBITOB.

O6paGoTka pe3ysibTaTOB HAGMIONEHHH M NOJYYEHHe PaACYETHBIX
3asucumocteir. Habatonennsi 3a CMbBIBOM BEJHCh MO BCeil NMOBEPXHOCTH
MJIOLIAJIKH TIPH Pa3JHYHBIX YKJIOHAX BogocOopa U pasjHUHON HHTEHCHB-
HOCTH JA0XAsA. [as Kaxaoro onbiTa onpejessii: CPeAHIO HHTEHCHB-
HOCTb JOXAsi (i mMm/Mun), CpeiHHIl pacxo] BOALI HA OAWH METp LIMPH-
Hbl B KOHLe NJOMWAAKH (g cm3[cex m), CPeAHIOI BLICOTY CTeKaloulero
CJ1051 BOAbl B KOHILE NAOIWAAKH (A MM) H MHTEHCHBHOCTb CMbIBA FPYHTA
¢ MOBEPXHOCTH NJowanaku (Mo aHANOrHH ¢ HHTEHCHBHOCTbIO AOXKAA),

KOTOPYIO BbIYHCAAAN 1O opmye:

a MM/MUH =

A cm3- 10 ma/em (16)
Wem2 -t sun :

rae A cm® —o00beM CMBITOrO FpyHTa B.cM?;

W cm® — naomajb CTOKOBOH MJIOLIAKHK;

{ MUK — NIPOJIOJIKHTENLHOCTL JOMKAA B MHHYTaX.

TIlo nosnyyeHHbIM 3HAYEHHAM HHTEHCHBHOCTH CMbiBa IrpyHTa TIpH
3aJlaHHbIX YKJIOHAX CKJAOHA M WHTEHCHBHOCTH HOXAS TOCTPOeH rpaduk
3aBHCHMOCTH MEXJYy 3THMH BeJIMUHHAMHU (puc. 2).

Ha ocHoBaHuu NMPEACTABJEHHON HA PHC. 2 3aBUCHMOCTH TlOJaraem,
YTO CMBIB I'PYHTa CO CKJOHA siBasiercss ¢pyukuueir yknona (/%o), pac-
xona Boabl (g cm®/cex M) W APYrHX MeCTHHIX ycaoBuit (B) u Moxer
ObITh BHIpaXKeH cJaeqylouuM oOpasom:

a= B-qmI*, (17)
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IMpruuMaem 3HAYeHHs YKJIOHA MOCTOSHHBIMH H AJS KaX0ro 1:%q
nosiyyaeM CBOE ypaBHEHHe:

a= B,g® npu [ = const, (18)
Jorapu(Mupys €ro, HMeeM: |
Iga=mlgq+ 1gB, (19).
H u3 ypaBHenus (19) Haxoaum sHaveHue m.

a- 108 mm/mun,
10F

7

99}

~

S® SN S
' CTEIEEEE YCOSREEE |

Lmsib zpynma co cxnona
>
—

L J°
47

g1 23755789/'0/9/21315/
Yo cxnova 8 zpadycaz
Pue. 2

[Toayyennble 3HaYeHHs M JJs PA3JUYHBIX YKJIOHOB M/OUIAAKH
usmensaucy ot 0,70 no 1,47 u B cpennem m npuHaTo paBHbIM 1,14,
Ha puc. 3 nokasana 3aBHCHMOCTb

lg— = F g/ %en), | (20)

KOTOpas NpHHATA B BHIE np;moﬁ JIHHHH, H 110 YPAaBHECHHIO

lg—ql—‘fF =nlgl+1gB @1)

onpejesensl snavenns n=23,29 u B=0,003487.
O6paGoTka NpPOH3BOAMAACH TIO CNOCOGY HAWMEHbUIMX KBAXPATOB.
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Takum 06pa3om, 3aBUHCHMOCTb AJs HHTEHCHBHOCTH cMbiBa (@ MM[/MUR)
HMeeT BHI :

a-10° = 0,003487-q"14 329, (22)

riae g — B cm?/cek u [ B Ypo; TpadHUECKH MOJyYeHHAs] 3aBHCHMOCTDb I10-
KaszaHa Ha puc. 4. [lns npoBepkH MOJYYEHHOro ypaBHeHusi (22) Obliu

MIOJACYUHTAHBI CPeJHHEe KBaJApaTHYHbLIE OTK/JIOHEHHS BbIYHCJEHHbIX 3Haye-
}(ml'i ungeucuaﬂocm cMbiBa 10 ypaBheHHIO (22) or HaOAOHEHHBIX
Taba. 5).

Ta6auua 5

OTI.(JIOIICH“SI BHMHCJACHHBIX 3HAMEHHH WHTEHCHBHOCTH CMbIBA MO PacCYETHHIM
3aBHCHMOCTSM OT HabGJOAEHHH

Mo ypasHeruio (22) ITo ypasuenuio (23)
HVuTeppans OTKJAOHCHHHA, .
T % 9HCIO npoieHT | obecreyen- YHCIO NPOUCHT oﬁecnew"n-
cayuaes caywaes | HocTb, % | cayvaes caydaes | Hoctb, %
0—5 10 15,1 15,1 9 13,6 13,6
5,1—10 12 18,2 33,3 6 9,1 22,7
10,1—15 12 18,2 51,5 10 15,2 37,9
15,1—20 10 15,1 66,6 15 22,7 60,6
25,1—30 4 10,6 84,8 7 10,6 . 84,8
30,1—35 5 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 — —_ —
45.1_56’3 _— - o 3 . 4.6 IOO
HTo00:s 5% % 66 100 — 66 100 -
CpennekBaapaTHunoe +20,3% +23,1
D OTKJIOHEHHE

[To 3THM AaHHLIM CpeIHeKBaAPAaTHYHOE OTKJOHEHHEe MOJy4YeHHOH
3aBHCHMOCTH coctasasger +20,3%, naubGoapmee 45,0%, ripuueM umc-
JI0 caydaeB, Koria omwub6ka He BHIXOAMT 3a npepenanl 30%, cocraBaser
84,8%. '

[To Tem e HCXOAHBIM AaHHBLIM Oblia OmpefeseHa 3aBHCHMOCTb
BHAA: -

= B.im 7, (23)

3navenne KoahduuuentoB B, m u n onpegensnocr noabopoMm no me-
TOAY nocJjenoBaresbhbix NpuGanKeHuil. [Ipu nosyueHHBIX 3HAYEHHAX
ko3pduunentos: B=1, m=1 u n=3,4 ypasuenne (23) uMmeer BHA

Q108 = i. 34, (24)

rle i — CpelHsis HHTEHCHBHOCTb MAOXK/IS B MM/MUH;
I — YKJIOH CKJIOHA B NPOMHUJINIAX.

?
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[TopcuuTanHoe 1o JaHHON 3aBUCHMOCTH - CPeHEKBaJpaTHYHOE OT-
kaoHnenne cocrasaser *23,1%, nanboabiiee *+56,3%, npuuem uucio
cayuaeB, Koraa omubka He Bmxoautr 3a mpepeant 30%, cocraBaser
84,89 (cm.taba.d u puc. 5).

a fﬂgm/,mm. \\3“ ¥
A N
09+ NS,
49 R
08} a MM [Mun.= S (L mmfman, 7°) o> x
. a mm/mun- 108=00034674 " 7329
7}
& !
&
S 45 B ‘h
Q
LS 0[{/ L
< A
£ ga}

g2r

g1}

n‘.?_‘_".)—v { JO

—A o % 1 1 ! ] 1
g ¢ 2 3 ¥ & 6 ¥ 8.9 10 1. 12 13 #4 15
Ywnon cxnowa 8 epadycaz

Puc. 5

AHaau3 MOAyYeHHOH 3aBHCHMOCTH MHTEHCHBHOCTH CMbIBA TpyHTa.
HaGaioneHnss 3a CMbIBOM TPYHTA BEJHCb NMPH YCTAHOBHBIUHXCSI PeXH-
Max A0XKAsa u croka. [Ipu ckopocTsix cTekaHus Mo CKJOHY or 3,9 no
51,2 cu/cex n raybunax or 0,2 no 3 mm nabuiofeHHble 3HAaYEHHS OTHO-
CATCS K JaAMHHAPHOMY HJIH NePexXofAHOMY peXHMaM.

[Tonyuennble 3aBHCHMOCTH /I CMbiBa rpyHTa (22) u CKOPOCTH
CTeKaHHs Nno CKAoHY (5) MOXKHO HanucaTbh B o0uiem BHIeE:

a = B,q"14.3D, (25)
V = B, ¢*5 06, (26)
YpaBuenus (25) u (26) c okpyryenHeM Ko3(XDULUHEHTOB m ¥ 7 MOXKHO
NpejiCTaBUTL B BHJE: .

a~ql3, (27)
V~g5.I'h, (28)

U3 ypaBHenusi (26) HaxoxuMm
g, (29)

160



TOrja BMecTo (25) MOXKHQ HanHcaTb

Vo
s (30)
HJIH
a~Ve.P, @31)

Ecau mpuHaATb, UTO pPeKUM JaMHHAPHBIH H CKOPOCTb NPOMOPUHOHA/b-
Ha YKJIOHY B MepBOi cTemeHH, To moayyaeMm Bmecro (31)

a~Vs (32)

3aBHCHMOCTb TAKOTO BH/la HMEIOT MOYTH BCe IMNUPHYECKHE hopMy-
JAbl A pacxoja BJAEKOMBIX HaHocoB: ¢opmyna [lamosa (YeGorapes,
1962), dopmyna Jlonatuna (1952), ¢popmyant Mioabxodepa u [Toas-
koBa (Beaukanos, 1948 6) u apyrux ucciepnoBaresei.

Ecau npuusith, 4To pexXum TYPOYJIEHTHbI H CKOPOCTH MPONIOPUHO-
Ha/JibHA KOPHIO KBaJ\PaTHOMY H3 YKJIOHA, T. €.

V~VT u I~V (33)

TO noay4aeM Bmecto (31)
a~Vs, (34)

3aBHCHMOCTb, H3BECTHYIO 10l HA3BAHHEM «3aKOHA DPH>.

Takum o6pa3om, OJyYeHHbIE HAMH 3aBHCHMOCTH IS HHTEHCHBHO-
CTH CMbIBa rpyHTa co ckjgoHa (22), B ofueMm, XOpouo COrJiacyloTcs
KaK ¢ 3MIOHPHYECKHMH (PopMysamMu 1Jsi OnpelesieHHsi Pacxofa BJEKO-
MbIX HAHOCOB, TaK H ¢ QOPMYJIOi «3aKOHA DpH».

Ilns cpaBHeHHsl NPUBOAMM JaHHble JAPYrHX aBTOPOB O BJHAHHH
KPYTH3HbI CKJIOHOB Ha CMBIB.

I'. B. Jlonatun (1952) na ocHoBanuu aHaau3a HaOJiOAeHHI pas-
JUYHBIX aBTOPOB CYHTAET, YTO XapaKTep 3TOH 3aKOHOMEPHOCTH MOXKeT
ObITh BbIpaXKeH B BHIeE

a=A-l. o (35)
Ilog nabmopnenuem Ilunra (1940),
Ta=Ax1S]14, (36)
[To panubiM onwitoB Huusa (1938), |
a = 0,4Tm?2 [07, (37)

[TpuBesennbie GopMyJbl NO3BOASIOT 3aKAOUYHTL, YTO CMbIB CO CK/IOHA
NpUOJH3HTEbHO MPONOPUHOHAJEH YKJOHY B IMepBOf CTeNneHH, a no
NaHHbBIM HaluX HalOJIOJeHHH — YKJIOHY B 4YeTBeproii crenenu. Iloay-
YeHHOE PACXOXKJEeHHe MOXHO OOBSCHHTbL Pa3/jHYHeM B COCTaBe IPyHTa:
y aBTOPOB TMpPHBEeAEHHbIX QOPMYJ TPYHTBI COCTOSI/IM H3 YACTHI[ MEJIKHX
¢pakuuii (THNa CyrIHHKOB H MeJjibye), a B HAIUMX ONBITaX — M3 mecya-
HBIX PpaKIHH. ‘

CMbITbie €O CKJIOHA KPYNHBEIE NecyaHble YAacTHIBI OOBIYHO OTK/a-
AbIBAIOTCS Y MOJAHOMHS CK/IOHA, @ MeJKHe — B BHAe B3BEIUEHHBIX Ha-
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HOCOB yHocATcst Aaabute. [TosToMy cTpykTypa mpuBeAeHHBIX (opMyJ
(356—37), no-BHAMMOMY, CpaBeAaHBa TOJbKO A/ Bcero 6acceiina uiw
KPYNHBLIX €ro y4acTKOB, a AJsi OTAEJbHbIX CKJOHOB ¢ NECYaHbIM TPyH-
TOM B 3THX (opMmyJsax, OYeBHAHO, He YUYMTHIBAeTCs CMbIB 4acCTHL BO

BJIEKOMOM COCTOSIHHH.

CMBIB H MEpPeHoc MeJKHX (pakuuii MPOHCXOAHT B OCHOBHOM BO
B3BELIEHHOM COCTOSIHMH, a KPYNHbIX — Bo BaekomoM. [Tostomy dopmy-
Jbl YKa3aHHLIX HCCAeRoBaTeseil COOTBETCTBYIOT (OpMyJaM CKOPOCTH
CTeKaHWsi TO CKJOHY, a MNoJy4YeHHas HaMu 3aBHCHMOCTb — 3MMNHpHYe-
CKHM (HOpMYJaM Ppacxolla BJEKOMBIX HAHOCOB H (opMyJse «3aKoHa

Dpu».
U3 anaansza MOJYYEHHbIX 3aBHCHMOCTEH MOXKHO 3aKJIOYHTb, 4YTO

/19 CKJOHA ¢ YaCTHUAMH M3 TecyaHblX (Ppaxuuii CKOPOCTb CTEKaHHS
NpONOPLUHOHAJbHA YKJIOHY B TIEPBOil CTENeHH, a CMbIB MPOMOPIUHOHA-

JIEH VKJIOHY B YeTBepPTOH CTENeHH.
Bonpoc 0 npuMeHeHHH NMOJy4YeHHbIX 3aBHCHMOCTEH K APYrHM ycJ10-
BHAM CKOPOCTEil CTeKaHHsi M CMbiBa rpyHTa Tpebyer AajbHEHIIHX HC-
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| B. M. TABJIOB |

O KPUTEPHU NMEPEXOJA OT JIAMUHAPHOIO ABU)XEHHS
K TYPBYJIEHTHOMY IIPH CKJIOHOBOM CTOKE

[Ipu BbIMafCHHH AOXAS CTOK IO CKJOHY MPOHCXOAHT B BHAE
O4eHb TOHKOrO CJIOSl TIOPSAAKA MHJJIHMETPOB H AaxKe A0Jeil MHJIJIHMeT-
poB. OnHako HecMOTps Ha HeGoJbliHe pa3Mepbl, HMEHHO 3TOT CJIOH B
3HAYHTENBHON Mepe OMNpejensieT Xapakrep THAporpaos pycioBbIX
I0TOKOB.

[Tepexon or 1aMHHAPHOrO ABHXEHHA K TYPOYJEHTHOMY NpH CKJO-
HOBOM CTOKe HabJ/iojaeTca NP HEKOTOPBIX YCJIOBHAX WEPOXOBATOCTH 1,
YKJOHe cKJoHa /, pacxoje BOABI § cM3/ceK M W KHHEMaTHYECKOM Ko3(-
duumenTe BA3KOCTH v M%[cek. DTOT nepexox OT OAHOrO BHAA ABHKEHHSA
K JIpyroMy Bbi3blBaeT pe3kHe H3MeHeHHs CKOpOCTell TeueHHs u rayOuH,
OJHAKO TIO YCJOBHIO Hepa3phLIBHOCTH IIOTOKAa MJisi MOMEHTa Mepexoja
3HaueHWe pacxofa BOAbI OyJeT OCTaBaTbCsi OAHHAKOBBIM Kak Npu Ja-
MHHADHOM, TaK W NpH TypOYJEHTHOM PeXHMaX; IJs AaHHOrO MOMEHTa
BpeMeHH OYyAyT OCTaBaTbCs MOCTOSIHHBIMH 3HAaYeHHs 1UEPOXOBATOCTH
CKJIOHA, YK/IOHA M KHHEeMaTHYecKoro Ko3(duuueHTa BA3KOCTH. ITH
YCJOBHSI MOTYT ObITb 3alHCaHbl B BHAE

g, = g, npu n=const, /= const, v = const. (1)

Jlnsi onpejesieHHss pacxofia CKJIOHOBONO CTOKAa IPH JaMHHapHOM
JBHXXEHMH HMEETCs BbIBEJ€HHAsi HA OCHOBe CTPOr0 TEOPETHYECKHX TO-
JOXKeHHl caeayiomasi 3aBucumocTh (Benukanos, 1954; Tonuapos,
1962):

q= L Ih;. (@)

Jlns onpexenenus pacxofia npH TypOyJeHTHOM msmxeunu BOC-
noab3yemcsa popmyaoi Ilean

V=CVRI, | (3)
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KOTOpasi, XO0Tsi H BbiBelcHa HA OCHOBAHHH HEKOTOPHIX TEOPeTHYEeCKHX
NpeanochblIoK, sABAseTca noaysmnupudeckoit. [daa kospduuuentos
3Toi opMysbl HaKomeH OOWIHPHBIA MaTepuas HaGaomenuin (Yepro-
ycoB, 1964), u ¢opmyna [llesn ocraercs OCHOBHOH A1 PacyeToB CKO-
pocteit npu TypOYJEHTHOM JABHKEHHH.

Hcnonb3ys popmyay Lle3n ans omnpeneneHus pacxoga BoAbl NMPH
CKJIOHOBOM CTOKe M npuHHMasg R=*h, nonyyaem:

q: = h'r C l h,l ' (4)
rje .
1
C=—H (5)
HJIH :
g = — LtV 0s, (6)

n

JInst ogHOro M TOro ke pacxofa npu mepexoze or Vi x Vi noay-
yaeM NpH coxpaHeHHu ycsaoBuii (1) u ypaBuenuit (2) u (6).

£ s = L pist s .
= Ih; = B JO5, (7)
Ycnosue (1) mMoxer GbITb HamUCaHO B BUJE:
Vahy =V, b, (8)
HJIH :
O g B
Uy hy s (9)

riae m — HeKoTopbii Ge3pasMepHblii KO3PPHULHEHT, 3HAYeHHE KOTOPOro
A0MKHO OblTh GoJiblile eIHHHIbI, TAK KaK MPH ¢n=(r HMEeM

V,>V, u h.>h, (10)

3HaueHHne m He ABJSAETCH TIOCTOSTHHOH BeJMYHHOMH, a 3aBHCHT OT LUEpo-
XOBaTOCTH CKJIOHA: C YBeJHYEHHeM LIEpPOXOBAaTOCTH YBEJHYHBAeTCs H
3HayeHue m. '

U3 ypasuenuii (7) u (10) noayuaem

&S =L (b )rste s (11)
v - n
HJIH :
3L 105 ;" Y n = mi Sty (12)
v

3nauenne hy; Moxer ObiTb OYEHb MaJio, H €ro HemoCpeACTBEHHOE
H3MepeHHe BbI3biBaeT GoJsibliHe 3aTPyAHEHHs, MO3TOMy onpejensieM A

no ypaBHeHHIO (2): ‘
- (B (3"
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H BMeCTO ypaBHeHHs (12) GyneM HMETb:

& \O5HB o5y — m) 5+
(&) n=m (14)
WU : .
[ ( N >o.s+y/3 P ]:/,n]|.5+y =m. (15)
3v
OGo3nauasi JieByl0 4acTh ypasHenHsi (15) yepes P, nonyuaem
p=m. ' (16)

3HaveHue P ABasercs QyHKUHeH KHHeMAaTHYecKoro Ko3gouuuenra
Bsi3koctH (v), pacxona (q), ykaona (/) u xoadpduuuenra umepoxonaro-
ctd () u sAiBAsSeTCS KPHTEPHEM IJs nepexoja OT JaMHHAPHOro ABH-
JKeHHs K TypOyJeHTHOMY; C yBeqnueHueMm ¢, / ¥ n W ¢ yMeHblIeHHEM
v 3HaveHHe  yBeJHYHBACTCS, H TIPH

B < my, (16a)

IABHKeHHe OyJleT JIAMHHAPHBIM;
© npu B=my, (166)
MMeeT MeCTO Nepexojd OT JAMHHApPHOro IBHXKEHHS K TypOyJeHTHOMY
H NpH .
p>my, (168)

ABuKeHue Oyaer TypOyaeHTHBIM.

B nonyuennoe ypasHenue (15) BXoaHT 3HaueHue mokasarensi cTe-
NeHH y npu ray6une A. Pekomenayemas st pycJOBBIX TIOTOKOB ¢op-
myna axkafiemuka H. H. [MasnoBckoro ansa. mokasartens y noayyeHna
npi R>10 em u n<<0,04, u okcTpanoasuus 3ToH 3aBHCHMOCTH 1o R H
Mo n AN MajblX rAyOHH M 3HAYHTENbHBIX LIEPOXOBAaTOCTEH He AaeT
yIOBJICTBOPHTE/NIbLHBIX pe3yabTaToB. Beanuuna mnokasarens y yMeHb-
waercs ¢ rayOHHOH H yBeJIHYHBAETCS C LIEPOXOBATOCTBIO; AJsi MAJbiX
rAyOGHH CO 3HAYMTEJAbHOH IIEPOXOBATOCTBIO TIOJyYaeTcs HeKoTopas
B3aMMHasi KOMNEHCAlHsl, H, N0 HALIHM JAaHHbIM, y="'/s HaeT B mepBOM
apu6aHKEeHHH AOCTATOYHYIO JAJisi TNPAKTHYECKHX PacyeToB TOYHOCTb.
Torna npu y="/s BMecTo ypaBHenus (15) monyuaem

_3gv_ )0'333 . 0267 . J0.033 . n0.600 — g i (17)

Ecan xospduusent m>1, To, IPHHHMAs 3HAYEHHE M ¢ HEKOTOPOI
IOrpemHOCTbIO, Mbl 'KakK Obl CAABHraeM rpaHuily MeXay 30HOH JaMHHap-
HOro M HayajoM TypOyJeHTHOrO ABHXKEHHs; €C/IH XKe NPHHATb AJs m
KpaiiHee HaMMeHbllee 3HaueHWe m=1, TO, NOJb3YysACh HAWMKM KpHTe-
pueM no ypaBHenuaM (15) uau (17), npu B<1 pomxkuo o6a3aTenbHO
Habnl0naThcs JAMHHADHOe JBH)KEHHE M pacueTbl CKJIOHOBOro CTOKa
chaefyeT NPOBOAUTL MO COOTBETCTBYIOUIHM 3TOMY THNY ABHXKeHHs (op-
MYyJAaM.
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[TpakTHueckoe 3HauYeHHe IMOJAYYEHHOrO KPHTEPHS M 3aKJIOYaeTcCs
B TOM, 4TO npH B<MMyp, Pacxoa cjaeayer onpeaensitb no dopmyae (2),
a CKOpPOCTb CTEKaHHA 10 CKJIOHY — 1o popMynam:

ch.nan = "ggv— lh?l , (18)
H
3
Vnaxc.nau = —2‘ ch.mm- (19)
VlJJM cM/cex.
61 Vys FO% 3
Um 00, § CM*JCeK. M
Laova 80 poron g=4-2pm
19} '\ 7
Jo
\ e Z sona 0

§ 12 | Vi \\ .61 g=8
S
Sl e
o 10 ; M{)
g o1y
3 2
Cof
= —V mamuraprse

54 MAKCUMYMS!

0 20 90 60 80 700 120 140 760 160 200 220290 260 7%
YRpoH CKAOHE ;

Puc. 3aBHCHMOCTB CKOPOCTH TeYeHHS OT YKJOHA CKJOHA
. H pacxona

Yacro npu onpenenenun Vay yYA0OOHee BMecTo ypaBHeHuit (18) "
(2) nmoabsoBatbecsa Gopmyaon

Vepaar = (—3%)"’ s I's, (20)

Ypasuetiua (18) u (20) BeiBefeHbl Ha OCHOBe TEOPETHYECKHX TOJIOXKe-
HHI, W pacyeTsl 10 HUM He BbI3bIBAIOT 3aTPYAHEHHH.

B kauectBe kputepusi aas nepexofa ot Vi n Vi Oblin MPHHATHI:
uncao Pejinoabica, npeaioxennsie HaMu ypaBHenus (15) u (17) u
HEKOTOpble Apyrue XapakrepucTuku. HaGaiomeHuss npoBOAMJHCHL HA
JOTKe AAHHOK 3 m u wHpHHOK 40 cx ¢ mepeMeHHbIM YKaoHOM oT 10 xo
260%0 npu pasNHYHO}N WIEPOXOBATOCTH H3 HAKJ/EEHHLIX MecYaHbIX Yac-
THIL OAHHaKOBbIX (pakuuii auamerpom ot 0,25 no 10 mm u npu pacxo-
nax ot 20 em?/cex m w po 100 cm3/cex m (4TO COOTBETCTBYET HHTEHCHB-
HoctaM moxas or 0,48 no 2,4 mm/mur). CKOpoCcTb TEUEHHsI MO CKJIOHY
onpejenssach C MOMOLIbIO AHHJIHHOBOH KPAackKH; Pacxoj] BOAbLI H3Me-
psiiics Tpu Kaxaom HaOmiopennu. Beero Gbino nposeneno Gosee 1000
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onbiToB. Jlasi ycTaHOBHBLIErocss TYpOyJIeHTHOro ABHIKEHHs MPH LIEpo-
XoBaTOCTH 1—2 MM, N0 JAAHHBIM HaWHX HaOJIOAEHHN, KPHTHUYECKOe
3Hauexye m paBHo 2,1. PesyjabTatel o6paGoTku HaGJAOAEHHH H pacye-
Thl M0 ypaBHeHuto (17) mokasanu, yro npeajaraeMblii KpHTepHit nepe-
X0la XOpOLI0 COOTBETCTBYET ONbITHHIM AaHHbIM. Yncno Pefinonbiaca B
YCJAOBHAX HALIMX ONBITOB He ABJIAJOCH KpHTepHeM mnepexoaa ot Vi K
Vy; npu omHHX M Tex Ke uucaax PefiHoabaca (ot 17 mo 84), Ho npu
pas/iMyYHbIX 3HAYEHHSX LIEPOXOBATOCTH MOIVIK HMETb MECTO M JIaMH-
HAapHOE, H NEepexonHoe, u TypOyentHoe ABukKenus. [las wamocTpaiuu
CKa3aHHOro NPHBOJAHM PHCYHOK, HA KOTOPOM II0Ka3aHa 3aBHCHMOCTb
CKOPOCTH OT YKJOHA W pacxcja AJs CKJIOHA C IeCYaHbIMH YaCTHLAMH
auamerpoM ot 1 mo 2 mm. Ha rpaduke MOKHO BLIACAHTb TPH 30HbI:
| 30Ha — JJaMHHAPHOI'O ABHIKEHHs, B KOTOPOil H3MepeHHble CKOPOCTH
6JH3KO COOTBETCTBYIOT CKOPOCTSIM, BblYHCJeHHBIM no dopmyaam (19)
u (20); Il sona — nepexofaHOro ABHIKEHHs, KOrja OTAEJbHble CTPYHKH
nocreneHHo nepexonst ot Vy K Vi M cKOpoCTb 3a CYET TaKOro nepexo-
Aa ¢ -yBeJWueHWeM YKJoHa YyMmenbwaercsi; III 3ona — ycranoBus-
werocss TypOyJeHTHOrO JABHKeHusi. MnTepecHo OTMeTHTb, YTO NpH
nepexoge oT Vy k Vi B coorBercTBuH ¢ YypaBHenuamu (15) u (17)
GoJibllioe 3HAYEHHe HMeeT BeJHYHHA n: npH OOJMbLIOH LIEPOXOBATOCTH
3TOT MEpPeXOA OCYWIecTBJAseTCss INpPH MeHbLIeM pacxofe H MeHblleM
ykaoue. B tabanue B COOTBETCTBHH C PHCYHKOM NpHBEJEHbI HCXOAHbIE
H OKOHYaTe/bHble pacyerhl.
' TaGauua

HaGaonenHsie W BHIYHCACHHBIE 3HAYEHWS KPUTHUECKHX YKAOHOB ([yp)*

3HaqCcHHEe KPHTHUECKHX VKO-
> HOB, NpH KOTOPWX v, Nepe-
Bhiuncaesnoe, cpest- XOUT B ©

Pacxoa BOAW | Uycno Péit- |wee snasenue Kost- T OTKnOHeHHE B
': M u‘a" HOJIbACA (HOHEHTA WepPoXo- NPOMHJIINX
Ha 1 M IUHPHHBL BaTOCTH N HAOMO/ICHHOe | BHYHCHEHHOE

(cM. puc.) IKp (ypaBu. 17) lxp

80 67 0,067 55 60 +5
70 58 0,075 36 23 —13
60 50 0,081 2 19 7
50 42 0,084 30 42 312

* TIpH 3THX 3HAUEHHAX JAMHHADHBIT PEXHM JBHXKEHHS TNEpexXOoAHT B TYPOYJeHT-
neifi. Beluncaenns nponssoguauce no ypasuenmio (17) npu y=1/6, myp=2,1 n aGeo-
JIOTHOH 1wepoxosatocTd A=1—2 MM.

Ecan yuects, uto ykiaOHY B 9%q COOTBETCTBYET YKJOH B MOJArpa-
ayca, TO mojyueHHoe HauboJbliee OTKJIOHeHHEe BHIYHCJAEHHOro N0 ypaB-
HeHHI0 (17) 3HayeHMsi KPHTHYECKOTO YKJAOHA OT HaGJIOAEHHOro B.
13%o0 aBAsieTcs: HeGOJLIIOK BEJHYHHON H HAXOAMTCS B Tpefenax Toy-
HOCTH HaOJIOREHHI.

Hamu nposoauanch HaGMIOJeHHSi MPH Tex >Ke 3HAUEHHSIX Pacxo-
A0B, YKJIOHOB W uyuciaax PefiHosbaca, HO npu aGCcoslOTHON WIEepoxoBa-
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TOCTH A=:2—3 MM, UTO COOTBETCTBYeT KO3)(PHLUHEHTY LIEePOXOBATOCTH
no popmvae lleau-Manuunra n=0,140. Ilo ypasuenuio (17) 6bl210 BbI-
YHCJIeHO 3HaueHue B, Kotopoe paxe npu ykiaoHe B 10%, 6bis10 Goabuie
KpHTHUECKOTO 3HaueHus m=21, T. e. B> My, YTO COOTBETCTBYET NaH-
HbIM HabnloaeHuit, Tak Kak npu aOCONIOTHOH IIEPOXOBATOCTH OT 2 10
3 ma u Jas Gosee KPYNHbIX YACTHL JIAMHHAPHOrO pexHMa JABHXKEHHS
B YCJOBHfX HalIHX ONbITOB He Hab/104a/10Ch.

B cooTBeTCTBHH C YCJIOBHSIMM IOCTABJEHHOH 3alayd MOXHO IO
ypasHenuam (15) u (17) onpepeasTb He TOJbLKO KPHTHYECKOe 3HAye-
HHE YKJIOHA, NPH KOTOPOM JIAMHHAPHBIH PEXHM JABHKEHHS TMEPEXOUHT
B TYpOYJEHTHBIH, HO U KPUTHUYECKOEe 3HaueHHe KHHEMATHYECKOro Koad-
¢uuuenra Bsiskoctd (v), pacxoma (¢) u KospduuHeHTa LIEPOXOBATO-
cti (n). Ilogo6Hble pacueThl NMO3BOJAIOT ONpPeAensiTb FPAHHLbLI, B Mpe-
Jeslax KOTOpBIX caeayer nogab3oBaTtbesi (opmyaamu (18) u (20) ans
JJaMHHapHOTO ABHXKEHHS M KOTOpOe, KaK OTMeyYalT MHOrue HccieaoBa-
TeJH, YaCcTO MMEeT MEeCTO NpH CKJIOHOBoM croke. Heobxomumo Ttakxke
YYHTBIBATb, YTO MOJIyYeHHbIe HAMH AdHHblEe OTHOCATCA TOJNBKO K yCJI0-
BHSIM HAWUMX ONbITOB, NO3TOMY HEOOXOAHMBI ellle JaJibHeHLIMe HCCe-
Jl0BaHHsl.
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P. C. YAJIOB, K. M. BEPKOBHY

MOP®OJIOTHYECKME TUNbI PYCEJI TOPHbIX PEK
(na npumepe pex AGxasuu)

Bonpockl THNOJOTHM PEYHBIX pyceJa. B MoOcCJeAHee BpeMs HEOAHO-
KpaTHo ocsenlaiorcsi B autepatype. Ocobenno Goablioe BHHMaHHe MM
yneasiercsi B pa6orax I'THM (KonaparteeB u ap., 1959; ITunbkoBekuii,
1962), B KoTOpeIX ONyOJAMKOBAHBI KapThl THIOB PEYHBLIX pycesa AJs
esponeiickoii yactu CCCP, 3anannoii CuGupu, Cpeauneit u HxHoil
Cubupu. Otu paboThl, HECOMHEHHO, HMEIOT 0OJIbIIYIO LIEHHOCTh, OAHAKO
OHH 0asHpyIOTCS B NEpBYI0 OYepelb Ha HCCAEJOBAHHAX PaBHHHHBIX
PeK; THIOJIOrHsl PYyCes TOPHBIX PEeK HYXKJaeTcs ellle B AaJjbHeliei
paspaborTke.

Pasinune MeXAy ropHbBIMH W PaBHHHHBIMH peKaMH MOJAYEPKHBA-
JOCb MHOTHMH HCCJeN0BaTe/JsIMH; OHO BbIPaXKaercs, BO-MepBbIX, B He-
oauHaKoBON Kpynuocth aamosus (Heuaes, 1960; Poxkos, 1961); Bo-
BTOPbIX, B pexKHMe TeuyeHHsi M CTPyKType noroka (Benukanos, 1964;
Cokoabnuxos, 1936; Makkasees, 1955); B-TpeTbHX, B cTeneHu Bbipabo-
TAHHOCTH NMPOAOJBHOrO npoduas.

AnIOBHIT TOPHBIX peK BecbMa HEOAHOPOAEH MO CPaBHEHHIO ¢ aJl-
JNIOBHEM DaBHHHHBIX PeK; KPYTbleé CKJOHBI FOPHBIX JOJHH INOCTABJSIOT
B pycCjia PeK HAaCTOJbKO KpynHble OOJOMKH TIOPOJA, UTO HX HArpoMoxK-
JleHHsl HepeaKo ABJAIOTCS OCHOBHBIM Onpeaesiomum (pakropom dop-
Mbl TOPHOTO pycaa.

JIiis nOTOKa rOpHOil pPeKH XapaKTepHa BbICOKAsi KHHETHUHOCTb
(6ypHoe Teuenue), BCJEACTBHe Yero MOAMOp H cnaj, obTekaHue Gepe-
ros, o0pasoBanHe UHPKYJALHOHHBIX T€YEHHI H APYrHe THApaBJaHYeCKHE
ABJICHHS, BJMSIOWIHe HA OOJMK pycaa, pa3BHBalOTCsi HHaAYe, YeM B CIO-
KOHHOM TIOTOKE PaBHHHHOIl PeKH.

JlonuHBI TOPHBIX peK 00biuHO opMupyloTCa B 60Jee Ca0XKHOH reo-
JIOTHYECKOi 00CTaHOBKe, XapaKTepH3yiouleicss OTHOCHTEbHO HHTEHCHB-
HHIMH TEKTOHHYECKHMH IBHKEHHAMH, YepelOBaHHEM pPe3KO BbIparKeH-
HBIX CTPYKTYP M NECTPbIM JHTOJOTHYECKHM COCTaBOM TOPHbIX TOPOL.
[Mo3ToMy NPOAOABHLI NPOGHAL TOPHBIX pek 00bIUHO Aajek OT COCTOs-

12 3ak. 570 169



HUSI BbIpabOTAHHOrO; HA peKax BCTPEHAIOTCH HAPAAY C Yy4HacTKaMmH
OTHOCHTEJBLHO CTaOHJbHBIMH, Tje Pa3BHTLl HOPMaJbHble pycJaOBble
(hopMbl, YYaCTKH HHTEHCHBHOH IIYOHHHOH 3PO3HH C BOJAOMAAaMH, NOPo-
raMi H ObICTPHHAMH H YYACTKH HHTEHCHBHOI aKKyMYJSAUHH, OTJHYAlO-
LIHeCcss MOULHLIMH KOHYCaMHu BblHOCA, 00Ba/10BaHHBLIMH PYCJIaMH M OTHO-
CHUTEJbHO WHPOKOI, H3PE3aHHOH PYKaBaMHu MoHMOH.
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Puc. Tunosbie npogoashble npodunu pycen pex A6xasun: [ -— noayropusie

pycaa; [l —ropHule, ¢ pasBHTLIMH pycaoBuiMu dopmamu; [/6 — ropuwic,

¢ Hepa3sBHUTHIMH pycaoBeiMit (opmamu; [/é — nopoXKHCTO-BOJAONAAHBIE pyC-

aa. I —pycaa pek ¢ naowanvio OacceitHa Gosee 100 kM2, 2 — pycaa pex
¢ naowanso Oacceitia Goaee 10—100 xm?

[TockonbKy mpouecc B3aHMOAEHCTBHA TIOTOKA M JIOXKA PeKH Y
paBHHHHBIX M TOPHBIX PeK BCJAEACTBHE YKa3aHHBIX PA3jHUYHIl NpoTeKaer
He OAMHAKOBO, MPHHUHMbI THIH3AUHH pycea TOPHLIX peK AO0JKHBI
ObITh COBEPLIEHHO HHBIMH, YeM A5 PAaBHHHHBIX pex.

H. M. MakkaBees (1955) cuuraer, yto KpurepHem s onpenese-
HHSI Pa3/M4YHs PABHHHHBIX M TOPHBIX PeK MOKeT OblTb OYPHOCTbL MOTO-
Ka, KoTopas, B CBOIO ouepeib, ABAseTcs PyHKUHEl YKJIOHA W BOXHOCTH
peku. MM coctaBiena Aas pex pasHoro pasmepa Tal.aula KpHTHYe-
CKHX YKJOHOB, NpeBbllIeHHe KOTOPbIX MPHBOAHT K fABJEHHIO OYpPHOCTH
NOTOKa, a CJ1eJ0BaTe/bHO, K Mepexoay pyciaa K ropuomy tany. Mexny
rOPHBLIMH M PABHUHHBIMH PeKaMM BblieasieTcsi O0WwMpHas rpynmna noay-
rOPHBIX peK.

Hawu uccsegoBaHus, npoBeieHiibie B cocTaBe 3Kkcneanuun Moc-
KOBCKOTO YHHBEPCHTETa, [O3BOJHJH AONOJHHTL H KOHKPETH3HPOBaTb
naitnenusie H. M. MakxkaseeBbiM, a Taxkxe M. A. BeaukaHoBbiM,
B. M. CoKOJIbHHKOBBIM M JAPYTHMH KPHTEpPHH ompejeaeHus Mmopdodao-
rMM pycen ropHeix pek. Hamu cocrasiena cxemaTHYecKasi Kapra THIOB
peudblx pycea Aoxasckoit ACCP; npu 3TOoM nomumo martepnanos cob-
CTBEHHBIX MCCAeA0BaHMiT OblIM HCMOJAb30OBAHBI AJs HEKOTOPLIX pekK
cygle)crsylomue ruaporpadpuueckue onucauus (KydreipeBa u ap.,
1961).
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[TpuuATO CUHTATL OCHOBHBIMH THMAMH PEYHBIX pyceJ pycia pas-
HHHHBlE, TOpPHbie M MnojayropHbie. Te PeKH, KOTOpbie NpH Beex ¢asax
THAPOJIOTHYECKOTO PeKHMa HMEIOT CMOKOHHOe TevyeHue, BJIASIOTCS paB-
HHHHBIMH. B uccaenoBaHHom pajione B AGXa3uu K HUM MOTYT ObITb
OTHECEHBI JIHLIL HEKOTOPble MaJible PEeKH MPeAropuit W TNPHMOPCKHX
HH3MeHHocTell M HH30Bbsl peku Murypu. 'opubie pyciaa oTanuaiorcs
OYpHBIM XapakTepoM Te4YeHHsi MO BCeMY PycJy B MaBOACK HJW Ha OT-
NeNbHBIX y4yacTKax (B OCHOBHOM Ha MOpPoOrax MW Mnepekartax) Ipu Me-
KeHHblx ropuaoHTax. [Tosyropuble pycna SBASIOTCS NEPEXOLHBIMU
MEeKAy FOPHBIMH H DPAaBHHHHBIMH, MO3TOMY pexHM OypHOCTH NMOTOKa
Pe3KO H3MeHsieTCs OT MeXKeHH K MaBOAKY; B MeXeHb MOTOK Ha BceM
MPOTSAXKEHHH pycJa CIOKOMHbI, a B NaBOJAOK NOABJIAIOTCH YYACTKH
6oabuieli MJAM MeHbUIEH NPOTANKEHHOCTH, ¢ OypHbiM Teuenuem. [To
H. U. MakkaBeeBy, nepexoJ OT PaBHHHHBIX K TIOJYTOPHBIM pyciaM
OCYLIEeCTB/SI®TCA IIPH KPHTHUECKOM MafeHHH pycaa B 25—50 cm/km.
Kputnueckue najeHus nepexoja OT NMOJYFOPHBIX K TOPHBIM pycJjaM
KOJeGMI0TCA B 3HAYMTENbHBIX MpeAenax H, Mo HAIWIHM HCCJIeNLOBAHHUSAM,
OKa3bIBAIOTCH TECHO CBA3AHHBLIMH C NJoWaAblo facceiina. ¥ pek ¢ I.10-
manpio Gacceitia 6oaee 100 km? MOTOK CTaHOBHTCS OYypHBIM yXKe IpH
naneduu 5—6 m/km, Toraa Kak mjis pex ¢ naomaabio Gacceiina or 10
a0 100 k4?2 KpuTHYECKOe TaAeHHe paBHO NPHOJH3HTENbHO 25 M/KA.
¥ maapix pex (naomazap 6acceitHa Mmenbule 10 xm2) mosayropHblii xa-
pakrep TeueHus Habalonaercs gaxe npu nageHud B 50 m/km. PaBuun-
Hble H NMOJYTrOpHble PeKH B 3aBHCHMOCTH OT COOTHOMUIEHHSI THAPOJOTHYe-
CKOTO PeXKHMa, YKJIOHOB, BOAHOCTH, KPYNHOCTH H KOJHYECTBA HAHOCOB
MEaHAPHPYIOT WM ApPOOGATCS Ha pyKaBa, 4acTo pycjaa CTAHOBATCSA
pa3BeTB/EHHO-H3BHJAUCTBIMH, OCOOEHHO Y MOJIYTOPHBIX peK.

3HauuTeqbHO CJ0MKHee OOCTOMT Aeso ¢ MojApasfieseHHeM TopHbIX
pycea Ha Mopdoaornueckue NOATHNBL. B 3aBHCHMOCTH OT COYCTAHHS
onpeneasiouinx (pakTopos, MepeyHCAeHHBIX B Hayaje CTAaTbH, MOXKHO
BbIAEJUTL TPH OCHOBHBIX TOATHNA TOPHBIX pycesa: a) ¢ pPas3BHTbIMU
pycaoBbiMu  GopMamu, ©) ¢ HePa3BHTBIMH pPYCJOBBIMH (opmamu H
B) MOpOXKHCTO-BoAonajanbie pycaa. [lepexos or oaHoro noatuna x apy-
roMy COBepUIaeTcss NpH PasJHYHbIX 3HAYEHHAX KPHTHYECKOro MajeHHs
V PeK ¢ pasHoii maowaaeio Gacceitna (taba. 1). BeaeactBue 3Toro
Xapakrep MpoLOJbHOro Mpo(HAst OJAHOTHIIHBIX pycesa He OAWHAKOB Y
OONBLUIHX H MaJbIX pekK.

OranyutenbHoit 0cOO@HHOCTLIO FOPHBIX pyces ¢ PA3BHTBIMH PycCJo0-
BoiMH (opmaMu SIBASIETCH HaJH4YHE B HHMX MepekaroB, 00pasoBaHHbLIX
no6ounsmMu. Mopdoaornyeckuit o6/HK pycja 3aBUCHT OT LWIHPHHBLI AHA
JOJMHBL H JIMTOJOTHH MOPOJ, cjaralolux ee KopexHsie Oepera. B yiue-
JAbAX PeKH o0pasyioT BbIHYKAEHHbIe H3JYUYHHBI; MepeKaTbl NMPHYpPOUYEHbl
Kk H3rub6am noroka M OOLIYHO OTHOCHTEJbHO CTaOWJBHBI, HX Ppebnu
yacTO TOYTH MapaJielbHbl JHHUH BorHyTOoro Oepera, y KOTOporo pac-
nosiaraercsi riy0oKHit ¥ CNOKOHBIN nuec. B ouenb MIHMPOKUX YILEAbAX
pycja ropHOro THMA MOTYT MeaHApHPOBaTb, B 30HE NPEArOpHHA OHH
0ObIUHO APOOSITCS Ha CJAOXKHYI CHCTeMY pyKaBoB. Pexum OyphocTH
MOTOKAa B pycjax ¢ pPasBHTBIMH PYCJOBLIMH.(POpMamMu A0BOJLHO CJA0K-
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TaGauna 1

MophoaorHyecKue THUNLI PyCea ropHbIX PeK H COOTBETCTBYIOUIHE WM 3HAYEHHUS
KPHTHYECKHX NafeHH#

KpHTHYecKoe najgexie (M Xs) ¥y pex ¢ naowmaasio daccefina
Tun 1 noarun
PYSRS > 100 xkm? or 10 po 100 xm < 10 xkm?
I. Noayropuwiit  + . . . . . . 0,2—0,3 - —
1. TOPHEE « o ecmive o o cmoe
a) ¢ PasBHTHIMH PYCAOBBIMH (Op-
BAME: o 5. 5. eneiis e u enae 5 4—6 25—26 48—50
6) ¢ HepasBUTHIMH PYCJIOBLIMH
GOPMAMH . . . 4 . 4 4 4 . s 15—17 55--69 7075
B) NOPOKHCTO-BOAOMAAHBI . . . 28—30 100—105 120—125 .

HbIfi: Ha mepekarax TeueHue Bceraa OypHoe, na mjecax OypHbII MOTOK
Habi01aeTcs TOMALKO BO BpeMs MaBOAKOB.

Pycna ¢ HepasBuTbiMu PyCaoBbiMM (popMaMu OTJIHYAIOTCH PaBHO-
MEepHbIM pacnpenejedseM TJIyOMH N0 JUIMHE NOTOKA W NPAKTHYECKH
MOBCEMECTHBIM OypHLIM TeueHHeM npu Bcex (asax rUAPOJOTHYECKOTro
pexnma. ITepekatel 3aech oTcyTcTBYIOT. OUeHb pPeAKO BCTPEUAKTCS
MECTHble YBeJHUeHHs TJIyOHHBI, KOTOpble pPacnojaralTes BAOAL CKaJH-
CTBIX OTKOCOB, BBI3BIBAIOWIUX pe3Kkuil u3rn® noroka. Banyuusie orMean
CTPOro MPHYPOUEHbI K BHIMYKABIM OeperaM aake He3HAYMTEJbHBIX H3-
ruboB pycaa: yem Ooablile YKJIOH pycia, TeM peXe OHM BCTPEYAIOTCH.
B camom pycie Habaoaaercs MHOro O00JblIMX BaJdyYHOB M IVblO, He-
PEAKO B MeXKeHb NMOAHHMAIOUMXCA HaZ BOAHOI MOBEPXHOCTHIO.

ITepoxucTo-Botonaanble pyciaa PasBUThl OOBIYHO B BEPXOBBSX
ropubix pex. OcHOBHOI 00JMK peKkH 3Mechb CO3MAIOT MHOTOYHCJACHHBIE
NOpPOTH ¥ BoAONajAbl, 0Opa3oBanfbie BLIXOAaMH KOPEHHBIX NOPOJ B pyc-
Je ¥ oOBaJUBIIHMHCA CO CKJIOHOB IJIbIGaMH; HHXKe BOZONAZOB BCTpe-
yalTcs Tay0oKHe 3pOo3HOHHBIE KOTJbl. B BepxoBbsix npu Goablunx
VKJOHAaX npoduab CTyneHuaTblii H3-3a YacTOro 4epejoBaHHs Bojona-
JOB H 3PO3HOHHLIX KOTJIOB; NpPH HeOOJBIIMX AJA 3TOro THMA pyced
VKJIOHAX peKa HMeeT BOJHHCTBI TPOAOJbHBI NpPodHuab, o6yc/a0oBIeH-
HBIH CJAeAYIOUMMH APYr 3a APYrom noporamu. B reoMopdosoruueckoit
JHTEPAaType MHOTAA MOXKHO BCTpeTHThb MHenue (Llykun, 1964), urto
TOJNIBKO MOPOXKHCTO-BOAONAZAHBIE pycaa o00aafalor OYpHBIM TeyeHHeM
NIOTOKA M ABJSIOTCS FOPHBIMH.

J10BOJIbHO YeTKas CBA3b YKJOHOB M THNOB pycea NPUCYIA TOJLKO
pekaMm c miomanbio Gacceiina Goaee 100 ku2 Y pex ¢ MeHbWIHM pa3s-
MepoM Oacceiiia 3Ta CBsi3b YAaCTO CHJAbHO 3aTyLIEBbIBAeTCS MECTHBIMH
YCJIOBHSIMH, M3 KOTOPBIX IVIABHBIMM SIBAAIOTCS JHTOJOIMYECKHE, TPHBO-
AsilliAe MECTaMM K TOSIBJEHHIO AaHOMAJbHBIX, He THIMHYHBIX AJAS KaHHBIX
YKJIOHOB yyacTkoB pycia. Hampumep, B A6xasun na peke Jlancre
BCJIEACTBHE BBIXOJAOB B pycCJe CJ0€B IVIOTHbIX TIeCYAHHKOB TOJYTOpHOe
PYCJ0 MpepuBaeTcst NOPOXKHCTO-BOXONAAHBIM YYAaCTKOM NPOTSAKEHHO-
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CTbIO OKOJO 2 KM, XOTsl YKJOHBI TMPH 3TOM MPAKTHUECKH HC MEHAIOTCH.
Ananornuxoe fBjende nabawopaercs #a peke Mexazabipe, rae ropuoe
PYCa0 C Pa3sBHUTBIMH PYCJAOBbIMH OpMaMM OTAEAETCS OT MOJYTOPHOTo
MOYTH 4-KHJOMETPOBLIM YYaCTKOM ¢ BOJACMAJaMH, MOPOraMu M 3PO3H-
OHHBIMH KOTJIaMH, NpHYeM oOUIHil YKIOH Ha HeM B [Ba pa3a MeHblue,
YyeM Ha JieXKalleM BblIe yYacTKe ¢ PasBUTHIMH PYCIOBBIMH (bopma.\m.
ATorT anomaJbHblii Y4acTOK pacrnojaraercs B Npegeqax 3MHreHETHYeE-
CKOro yuiejbsi, pope3alollero AApo AaHTHKJIHHAJBHON CKIaAKH, CJ0-
JKEHHON W3BECTHSAKAMH.

H3menenune THna pycsaa BBepx M0 TEUEHHIO CTPOTO CaAeayeT AaHHBIM
taba. 1 TOMBKO Npu MOC/jAeA0BaTebHOM Mepexojie B 3TOM e Hanpas-
JeHHH OT GoJjiee BbICOKOro NMopsika pexku K OoJiee HH3KOMY (B MOHHMa-
uun H. A. Pxanuubina, 1960), a umenHo B TOM cayuae, ecjiy CJHBAO-
IlHeCs PeKH UMEIOT paBHOBeJHKHe naowanu GacceiiioB. Ecau ke peka
BBICOKOTO 1OpsiiKa TPHHHMAET MPHUTOK 3HAYHUTEJbHO Oojee HHU3KOrO
nopsijika, T. €. Bbllle CTBOPA CJAHSIHHA T1aBHAs peKa H MPHTOK HMEoT
. HepaBHOLEHHbIe mIom@ann 6acceiiHoB, TO COOTHOLIEHHe THMOB pycia H
najeHHi Ha NMPHTOKe 3aBHCHT yxKe OT Iowaau GacceffHa camoro npu-
TOKa, a He BCero Bogocbopa 8 1eJ10M.

Kak usBecTHo, nokasarenem OypHOCTH TOTOKA SIBJASETCS YHCIO
®pyna, abconoTHAsS BeAMYHHA KOTOPOro HAXOAUTCS B MPSIMOil 3aBUCH-
MOCTH OT KBajpaTa cpefHeii CKOPOCTH W B 00paTHOH — OT cpeaHeil
rayOunel notoka. Teopernyeckn nmpu 3HaueHusx Fr<l morok siBjsercs
cnokoitublM, npu Fr>1 GypubiM. OgHAaKO, KaK MOKa3aJy Hall¥ HecJge-
JoBaHusa, abCOJMIOTHBIe 3HAYeHHs uucaa Ppyja, BbIUMCACHHBIE MO AaH-
HbIM nocToB [HapoMeTeocayKObl ¥ MOCTOB, OPraHH30BaHHBIX 3KCIELH-
uueir MOCKOBCKOro yHHBEpPCHTETa B 1963—1964 rr. (taba. 2), moutH
BCIOAY OKaspiBaioTcsi MeHbue 1. D70 00bACHACTCA CAEAYIOIHMH 00-
crosiTeibeTBaMHU: 1) moCThl OOBIYHO HAXOAATCA Ha MJIECOBBIX YYacTKax,
a, Kak Obl;10 MOKa3aHO BbllUE, Yy NMOJYFOPHBIX PeK H PeK C Pa3BHTHIMK
pycaoBeiMu opMaMH NOTOK fiBAsieTcst OYPHBIM TOJNBKO Ha nepekarax;
2) B ropHOM NOTOKe MeX1y BajyHaMu o0OpasyioTcsi 3acToiiHble 30HbI,
KOTOpbie, 10 Bhlpaxenuio B. M. CokonbHHKOBA, HIrpaloT poJb «BOASA-
HBIX MOAYWEK», HAaJ KOTOPHIMH CKOJIb3AT BepPXHHE CJIOH, He BOBJIEKas
npuaoHHBIe B 06muit KpyrooGopor Boabl. BedeacTBue 3Toro uamepse-
Masi Ha MOCTax CPeAHAs CKOPOCTb MOTOKAa 3aHuXKeHa, a raybuHa 3a-
BbILIEHA.

IToxasaTesbHo onpeaenenue uncaa Ppyaa B HUKHEM TEYCHHH pe-
kn JKoekBapel B npenenax r. I'arpa, rae 6opra u aHo pyciaa GeToHupo-
BaHbl, KpPyNHble QpakKUWH HAHOCOB OTCYTCTBYIOT, YJaBJHBasCb pac-
MOJIOXKEHHbIM BblIUE TIO TeYEHHIO BOJOXPAHHAHIIEM, a YKJIOHBI COOTBET-
CTBYIOT MoJyropHbiM pycaam. IlockoabKy 3xech HeT (DaKTOpoB, BIAHSAIK-
IIMX Ha CHHXKeHHE BeJMYHHbl yucaa Ppyna, To KoaebaHua ero MojaHoO-
CTbIO OTPAXKAKT pexkuM OYPHOCTH TOTOKA MAJsi TOJYTOPHBIX PeK:
B HH3KYIO MexXeHb oHo cocraBaser Bcero 0,14—0,18, a B nepuoxn npo-
X0XKJeHHs TaBOAKOB OKa3biBaercs Bceraa 6oJblue 1 0

B 3axkaiouenne cjieayetr OTMETHTb, YTO NpeAjaaraeMas KiaaccHpu-
KallHg pycea ropHbIX peK He mpereHAyeT ObiTb MOJIHOM H OKOHYATE.Ib-
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0. A. BOPCYK, 10. I CHMOHOB

ONbIT PABPABOTKH NAJIEONOTAMOJIOTHYECKHX
XAPAKTEPUCTHK
B BOCTOYHOM 3ABAHWKAJIbE

[Taneonoramosorns — yuenne ¢ APeBHHX pekax. IDTOH Hayku eule
HeT, Ho ee HeOOXOAHMOCTbL OLYLIAeTCss BCeMH, KTO 3aHHMAeTcst PeKoH-
CTPYKIHeil ApeBHUX JanawadroB Hau Taaeoreorpad@uuyeckum aHa-
JH30M. _

B HacTosiulee BpeMsi K pellieHuio najeorcorpaduyeckux sajmau, He-
CMOTPSi Ha Bce MHOrooGpasue TOUEK 3peHHs, HaMeTHJOCh ABa MOAXO-
ha — reoaornyecknii u reorpaduueckuii. K. K. Mapkos nuwer (1960),
yTO naJjeoreorpagus sBAseTcs HCTOPHell pa3BHTHS COBPEMEHHOIl NpH-
POAbI 3€MHOIl NOBEPXHOCTH. DTO NOAX0A reorpaduueckuii. I'eosornye-
CKMIl B3rJsJ Ha npeaMer maJjeorcorpagpuu Hanbogee NoJHo OTpasna
H. M. Crpaxos (1955), KoTophlit nmucaa, 4to nageoreorpadus — 370
nayka, usyuawoulas reorpa@uueckyo o00CTaHOBKY, CVYLIECTBOBABILYIO
Ha NMOBEPXHOCTH 3eMaH B JApeBHHe Teojioruyeckue 3noxu. Pasanuns
3nech oueBnanbl. [Tpuyem caeayer cpasy 3aMeTHTb, YTO OHM He HCK.IIO-
yawT APYr Apyra, a JHillb PO3HATCS CBOMMH pesyabTatamu. [lepsblii
nbiTaercss 00BACHUTHL COBPEMEHHOCTb, BTOPOIl — M03HATH MPOLLIOE.

Ho ecau neam 3THX HanpasieHHil pasjuyHbl, TO HayYHbie METOAb
ux eannbl. CylmHOCTL 3THX METOAOB COCTOMT B TOM, YTOObl HaxoAHuTb B
caMoil npupoje 4epTbl €e¢ NPOIIOro, N0 eAHHHYHBIM H OTPLIBOYHLIM
JaHHbIM BOCCTAaHABJAHBAThL Leaoe. IlpHerbl PeKOHCTPYKUMIT Pas3iHUHBI.
Hepeako no naxoakaM OCTATKOB 7KHBOTHBIX W PacTeHHil HIM no AaH-
HBIM CNOPOBO-MbIABLUEBOrO alaJju3a BOCCTaHABJAHWBAIOT MecTooOHTanne
KHBbIX opranu3MoB uau Janawadpr. [1pu 3Ttom no obwKM ero xapax-
TepucTHKaM Ha 0ase NMpHHUZNOB aKTyajH3Ma BOCCTAHAB/AHMBAIOT H €ro
yacTH. T0 oaun U3 Haubosace ynoTpeduTeapiblX NyTeil PEKOHCTPYKIHH
OblabIX JanawadTos HeAaBHero MpolIoro, riaasibiM obpaszom KaiiHo-
30s. Jlaa Goaee jApeBHMX 310X CYUICCTBEHHBIM MOJACTIOPbEM $iB-
JSeTC auagan3 OCaAKOB COOTBETCTBYIONlero BpemeHd — (dauuaabHblil
a1a.ana.
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Ha 6ase snrosornueckoro aHa/ju3a OCaJKoB B HacTosllee .Bpems,
HanpuMep, YCMeWHO BOCCTAHABJAMBAIOT HEKOTOpble 3JAeMEHThl KauMara
(TeMnepaTypy, Berep, XapakTep UHKJIOHOB H.T. M.). TH AaHHbIe N0.JI0-
JKeHbI B OCHOBY TaJjeokaHMartoaoruu. ITaneonenonorns ycnemno pas-
paGaTeiBaeT METOABl aHa/JHM3a JAPeBHHX MOYB. B oTAenbHBIX cayyasx
yaaeTcss BOCCTAHOBHTb peibed, XOTA 3TO elle H He MOJYYHJIO CBOEro
OKoHuaTeapHoro opopmienus. [IpuMepHo B TaKOM Ke COCTOSIHHH, €CJIH
ellle He B MeHee yJa4yHOM, HaXOAHTCA M HayKa O JPEeBHHX peKax.

Ilenp HacTosLIeH CTAaTbH — NpPHBJEYbL BHHMaHHe K npobaemam
naneon0TaMOJOrHH ¥ MOJGJHTBCA HEKOTOPBIMH COOOpaKeHHAMH H Ma-
TepHa/JaMH, HaKOIJIeHHBIMH B TIpolecce HccaeaoBaxuii Bocrounoro
3abaiikanba. Peku u peaved oueHp CBA3aHbl Mexay coboit. Orciona
TNOHSITEH H HHTepec reomopdosoros k npobaemam TajJeonOTaMOJOrHH,
KaK HayKH.

OcHOBBI Na/IeONOTaMOJIOrHH OblIH  33JI0XKEHbl YEUICKHM YYeHBIM

®. PxuxkosckuM (Rikovsky, 1929) u pasButhl, B ocHOBHOM naxke 6es
YNOMHHAHHSI TEPMHHA «MaJeofloTaMOJIOTHA», BO MHOTHX NaJjeorpadu-
yeCKHX paborax, MOCBsilleHHBIX H3y4eHHI0 anamioBus. Cneuuanbuo pac-
CMOTPEHbl HeKoTopble (parmenthl NajgeonoraMoqaorny B paborax
I'. U. Topeuxkoro (1964) u H. 1. MakkaBeesa (1955).

Kakue e THApPOJOTHYECKHE XAPAKTEPUCTHKH HYKHO H MOXKHO
MOJAYYHTL TIPH HM3YYEHHH TOJLL APEBHEro a/JIOBHS M 4YTO AJS 3TOTO
HYXXHO — BOT OCHOBHO# BONpPOC Bcero . HccaenosaHus. aa anaausa
CTOKa mpexje Bcero HeoOXOAHMMO BOCCTAHOBHTb PEYHYIO CeTb, BbIfiC-
HHTb €e CTPYKTYPY H OKOHTYPHTb 006/acTH NMHTAHHA, T. €. BBIIEJIHTpH
6accefiHBl. DTOT BOMPOC MOXKeT OBITH paspelieH HAa OCHOBAHHM H3y4ye-
HHA TEKTOHHYECKOTO PEXHMa TEPPHTOPHH H OTAENbHBIX TEKTOHHYECKHX
3JIeMEHTOB, K KOTOPBIM, KaK NMOKAa3aHO MHOrOYMCJIeHHBIMH paboTaMu
reomopdoaoros (3exkkeab, 1948; epenuyk, 1960, u Muorue mpyrue),
NpHYPOUYEHbl OCHOBHBIE HOJHHBLI pex.

M3BecTHo, uTo poquHBl pek Bocrounoro 3abailkaibsi HMEIOT TeK-
TOHHUeCKoe npoucxoxaeHue. Cuyuras Beaex 3a MNOAABAAIOWMUM GOJb-
IIHHCTBOM reoMOp(doJIOrOB M TeoJoroB, YTO TEKTOHHYECKHH PEXHM
3eMHOro mapa coxpaHser GoJblIyI0 YHACJIeA0BAHHOCTH OT Mpeablay-
1lero TeKTOHHYECKOro LHKJIA, MOXKHO TOAO0OHbIl aHaJMH3 CCHOBHBIX
«CTBOJIOB» PEUYHON CeTH NPOBOAMTHL He TOJAbKO B 3abaiikaane. Mckaio-
yeHHe MOTYT NpeACTaBJATh, [MaBHBIM 00pa3oM TepPHTOPHH, NOABEpras-
lHecss OJIeeHeHHI0, TaK KaK JeAHHKH CIHOCOOHBI CYIeCTBEHHO H3Me-
HATb KOH(purypauuio 6acceifHOB, co3laBaTb TOANOPbl U HAMpPaBJIATH
CTOK 10 HOBBIM IYTSIM.

[Tpu pasGope cTPYKTYpbl pPeuHOil CeTH yCTaHaBJIHBAeTCs psj napa-
MeTPOB, ONpeAe/sOIIUX OCHOBHbIe THAPOJOTHYECKHEe XapaKTepPHCTHKH.
[MepBbIM TakuM mapaMeTpoM Mbl, Besen 3a M. A. Besinkanosoim (1964),
CYUHTaeM pa3BeTBJEHHOCTb PEYHOIl CHCTEMbl — IJIaBHAf peKa NpH 3TOM
noayyaer nopsAKoBbIii HOMEp, HayuHas CYET OT CaMOro MaJjoro BOAO-
TOKa (3/7eMeHTapHBIii BOAOTOK — BOZOTOK I mopsaka). 31or MeTox Obia
npeanoxen B CIIA P. Xopronom (1948), a 8 CCCP — psimom ruapo-
aoros, HanpuMep B. IT. ITanoseim (1948), H. A. Pxanuusinsim (1960).
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BTopoit konnuecTBeHHO XapaKTePUCTHKON pEYHOH CeTH SIBJAAETCH ee
rycrota. dtum TepMuHOM 0003HaYaeTcs OTHOLIEHHe CYMMAapHOl NMpoTs-
#EHHOCTH BCex peK PHApOceTH K mJowaiH ee Oacceiina.

Bosee nau MeHee KpynHble HOJHHBI Ha Teppuropuu 3abaifikaabs
(Cumonos, 1963) He HCHBITHIBAJIH CYLIECTBEHHOH MEPECTPOiKH ¢ Haya-
Ja KaiiHOo30iCKOTO TEKTOHHYECKOTro IHKIa. Bonpoc o IByX 0CHOBHBIX
napaMeTpax PeYHoil CeTH — MOPsiAKax BONOTOKOB H IyCTOTe pellaercs
cOoBMecTHO. Tak KakK B UeTBEPTHUYHOe BpeMs IMPOHCXOAHJIA CYLIECTBEH-
Hasi MHUrpalsi KIHMaTHYECKHX TOSICOB, MepeMellleHHe KOTOPhIX MEeHsIO
XapaKTepUCTHKH CTOKa, TO Mbl paccMOTpPHM aBa OacceiiHa — B Jeco-
crenHom nosice 0 B mosice Taiirn. O6Ga 6acceiiia sBASIIOTCA HH3KO-CPea-
HeropuelMH, co cpeaneit abcomotHoit Beicotoit 1000 . Cpeausis rycro-
Ta pacujicHeHHsi pesabeda B I0XKHOM, JjecoctenHoM paiione 1,0 km/xm2,
a B ceBepHoM, decHoM 1,3—1,4 ku/km2 B ycaoBusx pacrnpocTpaHeHHS
MHOroJIeTHeMep3ablX nopoa Goablioe sHayeHuwe nMpHoOperaer riaybuna
NesTeJbHOro C/10s, a Kak *CJeACTBHe 3ITOr0 — HHTEHCHBHOCTb CKJIOHO-
BbIX mpoueccoB. [IpH yci0BHH MOIMHOrO AEATENbHOTO C/Ios LIHPOKOE
pacnpocTpaHeHHe HMeIOT COJMH(/IIOKIHOHHbIE TIPOIeCcChl, YTO XapaKrep-
HO JIJI1 JIECOCTENHOMH 30HbI, Ile MPOXOAUT I0XKHAs TPAHHIAa MHOrOJIeTHE-
mep3aslx nopod. Bonoroku I u Il nmopsizkoB mMoryr mocrenenno 3a-
WJAbIBaTh COMHQIOKIHEM, CAHBAACL C NMOBEPXHOCTbIO CKJIOHA. Mausble
pacnaaxu, rayouHoi 1o 20—40 M, MOTYT MOCTENEHHO CHHBEJHPOBATLCS
M nepeiiTH B CKIOH. MOUIHOCTE PHIXJBIX Ile6eHHCTBIX OTI0XKEeHHUil B Ta-
KHX NMOKpOBax MeHsiercs oT 3—4 M B BEpPXHHX 4acTAX CKJIOHA [0
- 10—15, a nnorna 20—25 # B HHXKHHX ero uactsax. Takum o6GpasoMm
MPOHCXOAHT OJHOBPEMEHHAA TIOTEPSA TOPSAKA BOMOTOKA OCHOBHOH pe-
KM M yMeHblieHHe rycToTel pacunenenus. b. I1. Tlanos (1948) oruer-
JIHBO 10OKa3aJj, YTO yMeHbIUeHHe I'yCTOTHl PeyHOH CeTH BeleT K YMeHb-
weHHio Koddduuuenta cToka, K YBeJUYEHHIO NOTEPb Ha HCHapeHue.
DTO XKe ABJEHHE NPHBOAHT K YMEHbILIEHHIO MaBOJOYHOM BOJIHBI, K pac-
TATHBAHHIO NABOAKOB. B yc/oBuax OGJM3KOro 3ajeraHusi MHOTOJeTHe-
Mep3abiX MOPOJ BhITABUIHE OCAAKH ObICTpee MOMafaidT B PEYHYIO CEeThb,
yeM B paiioHax ¢ 3—O5-MeTpOBHIM CJOeM TaJbiX NOpPoA. A Tak Kak
rPyHTOBHI cTOK B 3abaiikaibe ABJAAETCA OCHOBHBIM (MOBEPXHOCTHBIIF
CTOK NMOYTH OTCYTCTBYET), TO XapPaKTEepPHCTHKa AEsiTeJbHOro CJ0si, ero
BOJONPOHHIIAEMOCTb B 3TOM pailoHE MMeEIOT OrpoMHOe 3Ha4yeHHe A
(hopMHpPOBaHUSA CTOKA. °

PaccMoTpHM H3MeHeHHe HEKOTOPBIX PpYCJIOBBIX XapaKTepPUCTHK B
3aBHCHMOCTH OT nopsiika BojaoToka. Hamnbosee mnonnble Xapakrepu-
cruku Oblan noayuedsl H. A. Pxanuupineiv (1960) mas Pycckoit pas-
HuHBI: 0000lleHHass XapaKTepHCTHKa MOPQOJNOrHyecKHX INapaMeTpos,
T. €. CBf3eHl MeXay NJIHHOM MOTOKOB, MJOWaAbi0 Bogocbopa, rycToThl
PeuHOH CeTH W MOPAAKOB BOJOTOKOB — NOPSIAKOB BOJAOTOKOB H HEKOTO-
PbiX OCHOBHBIX T'MJPOJIOTHYECKHX MapaMeTpoB, TaKHX, KaK CPeIHEMHO-
rOJIeTHHH Pacxol, CpeAHEeMaKCUMAaJbHbIA PacXol BeCEHHEro I0JIOBO/Abst
M ero TPOAOIKHTEJbHOCTb M T. . MM Xe OblIM JaHBl HEKOTOpPbIE
OCHOBHbIE MOPdOJOrHYeCcKHe XapaKTepUCTHKH pycsa IOTOKOB PEYHOH
CHCTEMBbI B 3aBUCHMOCTH OT NopsiAka noTokoB. M3 Hux Haunboaee HHTE-
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PeCHbIMH OYAYT XapaKTEPHCTHKH M3MEHeHHs] TPOJAOJLHOrO YKAOHA peK
Mo NOPsiikaM BOAOTOKOB H WIHPHHA MEKEHHOTrO pycja NMOTOKOB Pas3HbiX
NnopsAKOB.

IMoctpoenus, anasornunvie rpadukam H. A. Pxanuupina, Gblau
BLIMOJIHEHBl  HaMH s pek Tyurnpo-Amasapckoro  Mexaypeubs
(puc. 1).

OTH XapaKTePHCTHKH NpPeACTaBJSIOT GOJbLION HHTepec AJIs THA-
POJIOTHH H MOAEJHPOBAHHS PYCJOBLIX NPOLECCOB, HO NEPEHTH OT HHX
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Puc. 1. CBa3b YK/IOHOB pek ¢ MX Puc. 2. CBfisb YKJIOHOB peK ¢ OKa-
AJHHON TAHHOCTLIO raJIetHHKOB

NpAMO K aHaJu3y JPEeBHHX pycesa HeBO3MOXKHO, HeoOXoAHWMa elle OA-
Ha onocpeiacTBoBaHHas cBsidb. Kak Ham Kaxercs, Takasd cBfi3b MO-
XKeT ObITb NOJyYeHa, €ecAH M3yyaTb TIpaHyJOMeTPHUeCKHi CcOoCTaB
rajJieYHHuKOB M €ro HaMeHeHHe nmo nopsakam BojorokoB. Ho 3ra xa-
PaKTePHCTHKA a/JllOBHS, KaK MOKa3blBAGT ONBIT, MEHSETCSi B  IUHPO-
KHX npenenax Ha Bogotokax IV—VII nopsiikoB, KOTOpble Mbl H3yua-
au (pekamu VII nopsiaka sasasioTcs peka Amasap Huxe r. Moroua
u peka Tynrup numxe cea. Tynuk). IlpoBeaenne Takoro anaamusa co-
NPsKEHO M ¢ PAJAOM MeTOAHYeCKHX TpyaHocreil. Boaee Hagexno mo-
TYT XapaKTepH30BaTh MOTOKH, OKa3blBaeTcsi, He pasMepbi, a OKaTaH-
HOCTb 00JIOMOYHOrO MaTepHaJa, ecji ee HCCJeA0BaTh 1o Y3KHM (pak-
UHAM HaHocoB (Hanpumep, 10—25 mam, 25—50, 50—100 ma u T. 4.).
Conocrasanenus Ko3dguunenta okataHHOCTH (Kox) FaneyHHKOB ¢ yK-
JOHAMH BOJOTOKOB (pHC. 2) JaioT XopoliHe pe3yabTathl. TakuMm
o6pa3oM, OlHa M3 XapaKTePHCTHK peuloil ceTH MoxeT ObiThb onpeje-
JeHa M0 OKATaHHOCTH ra/JeYyHHKOB. JTO OAHOBPEMEHHO W THApAaBJIH-
yeckas xapakrepuctuka (ykaon). [lo atum xapakrepucTHKaMm — rpa-
HYJIOMETPHYECKOMY COCTaBY HAHOCOB M THAPABJIHUECKOH XapakTepu-
CTHKE — MOXKHO BBIYHCAHTb Ko3pduument ycroitunBocTn pycaa. Haa
COBpeMeHHbIX BOXOTOKOB B Boctounom 3abaiikaabe OH OKa3biBaeTCid
paBHbiM 2,5—4,0; ana BepxHe-cpeiHeueTBEPTHUHLIX OTJOxKeHHit TyH-
rupo-AMasapckoro Bojopasjesa OH CYULeCTBEHHO He M3MeHsercs, He-
CKOJIbKO VMEHbLWAafACh AJS caMblX APEBHHX — cpelHeyeTBepTHUHbIX —
otaoxenuit. [lo merporpacdnueckomy coctaBy HaHOCOB YAAeTcs onpe-
JeJUTh, MPH HAJHYHH NMOPOA HHAMKATOPOB, AJAHHY Tpancnopra. Takas
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XapakTepucTHKa TeTporpapuueckoro cocTaBa Kak BapHallus MOpoi
onpeieneHNoOro neTporpapHyeckoro cocraBa N0 BEPTHKAJH TOJLIH
(BpeMeHHble BapHalKMH) AaCT OYeHb MHTEPECHBIE NOKA3aTe/d Mo TpaH-
34Ty o6aomounbix uvacTHil. Ha BoldoTOKax HH3KMX MOPAAKOB, rie
TPAH3UT 06JOMOUYHBIX YACTHI[ HEBEJHK, NMPOCTPAHCTBEHHble BapHAalHU
OT MecTa K MecTy InO [IHHe BojaoToka Jpocrurawor 200—300Y,
(Cv=2,0—3,0).

Ha Bogorokax 1V-—V nopsiakos Bapuauuu najgaior go 90—1209%,
a na sogorokax VI—VII nopaakos — no 60—80%. Bce mpuBenennsie
undpbl XapakKTepH3yOT BapHauuu nerporpapuueckoro coctaBa Mopoi
B COBPEMEHHOM pycJae. DTa Ke XapaKTepHCTHKAa MOXKeT ObiTb MpHMe-
HeHa AJs onpejeseHHsi BapHauWii meTporpagHuueckoro cocraBa Apes:
HHX TOJII, CTENeHb OAHOPOAHOCTH YCJOBHH HAKONJEHHS aJIOBUA
ONHCLIBAETCSi BPeMEHHbBIMM BapHalLHUfAMH, a PAa3JIHYHA YCJIOBHH TpaH-
34Ta MO OTAEJbHBbIM TOPH30HTAM — MPOCTPAHCTBEHHbIMH BapHAUHUSAMH.
[Tpu Haauuyuu NOPOA-HHAMKATOPOB H3ydaercs KojeOaHHe YMCJIA ragek,
CJIOJKeHHbIX MMM 10 paspe3aM aJJliOBHsSl M JIeTaJbHO H3yyaeTcs HX
okarauHocts. K Hacrosiemy BpemeHn B CCCP, CIIA, ®pauuuu u
ApYrux cTpaHax nposeiens GoabwiHe paboThl MO H3YYEHHIO CBA3H
OKAaTaHHOCTH ¥ AJMHHBI MyTH. [Toab3yach 3THMH AaHHBIMH, MOXKHO yCTa-
HOBHTb JJIHHY nepeHoca ragek. O Tune nepemeuleHHss HAHOCOB CBHIe-
TeJbCTBYET KOJAHYEeCTBO W OUTHIX rajiek u ranek ¢ gaepektramu (CKoubl,
oTuienst ¥ T. M.). Panee naMu npuBOAMJHCL pe3ybTathl paboTbl MO
M3YUEHHIO OMTHIX U OOKOJOTHIX rajsek mo AnuHe pekun Tananryii (Bop-
cyk, 1964). YBeanuenne koauyectBa OUTBIX M OOKOJOTBIX TajeK CBHie-
TeJbCTBYeT O GOAbLIOM 4Mcae coylaapeHuit, o Gosee OYpHOM pexuMme
notrokoB. Ha pekax Bocrounoro 3abaiikaiabs COOTHOWEHHEe OHTBIX
rajek B ApeBHEM M COBPEeMEHHOM aJIJIIOBHM Pa3jIM4YHO: B 3M0Xu GoJee
XOJIOJHbIE KOJHYecTBa OWTHIX rajiek BO3pacTaer, B TeMJble — Majaecr.
Boablwoit HHTepec AJAs XapaKTepPHCTHKH NepeiBHIKEHHs! HAHOCOB Tpen-
CTaB/SIeT M3YyYeHHe OKATAHHOCTH rajeKk B PasJHuHbIX (ppakuuax. Mel
MOJIb3yeMCsi H3y4YeHHeM OKaTaHHOCTH B Tpex (pakuuax: 10—25 mu,
25—50, 50—100 mxn. Ilo anuHe pekH COOTHOWIEHHE OKATAHHOCTH 3THX
Tpex (¢pakunii mensiercs. Tak, nas Oacceiina Amasapa (peka Awma-
3apKaH) XapakTepHa B LeJOM HeCKOJbKO Jy4yllas OKaTaHHOCTbL dpak-
uuu ranek 10—25 mm no cpaBHeHHIO C ABYMA ApyruMH. B cpemnem
TEUEHHH Jyullas OKaTaHHOCTb rajek BO ¢paxkuuu 25—50 smm, a Hau-
xyawas — y rajgek 10—25 um. Ha peke Amasap, B 40 xu oT ucroka,
JYYIIyl0 OKaTaHHOCTb npHoOperaer raiabka ¢paxkuuun 50—100 s,
3aTeM CJAEAYIOT raabku ¢pakunu 25—50 mm H, HakoHell, rajibki (pak-
uun 10—25 mm. [To peke Tamauryit (IOro-Bocrouynoe 3abdaiikanbe)
OblJIM MOJIyYeHbl CXOAHbIE JAaHHble, 3@ HCKJKYEHHEM TOro, 4YTo TaMm
HapacTaHHe, OKATAaHHOCTH MEJKOii raJbKH B BEepPXOBbSX IIJIO He ObICT-
pee, uem y ranek Gosiee Kpynubix ¢pakuuii. dTH pasanuus obssaih
6oaee OypHomy pexkumy pek Bocroynoro 3abaiikanabs.

BoccTaHoBHB nOpsiioK BOAOTOKOB, YCJAOBHSI NepeMeuleHuss HaHo-
COB H HX TPAH3HT, OYEHb 3aMAHUYHBO NEPEATH K PEKOHCTPYKIMH CKOPO-
creit apeBHHX notokoB. OkasbiBaercsi, camMa npupoaa nos3adoTHjaach
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00 MHAMKATOpPaxX CKOPOCTHOTO pexHMa MOTOKOB, KOTOPbLIMH SIBJSIIOTCS .
ranbki. OHu Moryt AaBaTh 00JblIYI0 HHOpPMAlUHIO O APEBHHX MOTO-
Kax — 00 HMX HanpaBjieHHH H, TJIaBHOe, CKOPOCTHOM pexume. Jlaxe
npu GerJiom B3rJsje Ha rajeynyio OTMeJab B pyche B rjasa Gpocaer-
Csi OPHEHTHPOBaHHBIH y30p rajgek. Ha 3to yxe naBHO oOpaTHIH BHH-
MaHHe HCCJAeN0BaTeNH rajeyHoro aJjoBusa. Kpome sroro, nmpu BHHMa-
TeJbHOM H3Y4YeHHH OPHEHTHPOBKH Tajlek M VYIJIa MX HaKJIOHA BBIsiB-
JasetTcss JIoOONLITHAS « 3aKOHOMEPHOCTh: ¢ BO3pacTaHHeM CKOPOCTH
NOTOKA yBeJHYHBAETCS YroJ HAKJIOHA rajbKH. DTO BO3pacTaHHe Yrid
HAKJOHA JAOBOJbHO YCTOHYHBO [0 CKOpPOCTeif TOTOKa Nopsaka
3,0—3,5 m/cex. Ilpn GONBIIHX CKOPOCTSX YBEJHYHBACTCS XAOTHYHOCTbL
B OPHEHTHPOBKE M BO3pacTaeT JHCIEpPCHsi YIVIOB HaKJIOHA raJjek, B
CpeJlHeM TMPOHCXOAHT JaKe HEKOTOpPOoe YMeHblIeHHe Yrja HakKJoHa
rajek. IJTo siBJeHHe oTMeuyas B cBoeii pabore A. A. Kyxapenko
(1953). IkcnepumeHTanbHble paboThl, TnNpoBeAEHHble HA JOTKe
H. B. Pasymuxunbim (1963), noarBepanau yBeaHueHHe CPEeAHEro yrid
HakJoHa naockocTd AXB ranek or 20 xo 55° npu BO3pacTaHHH CKO-
POCTH MOTOKA: AaHHbie MO CKOPOCTAM aBTOP He IMPHBOIMT.

Boabwoit HaTypHbiii Matepuan, cobpanublii B Bocrounom 3abaii-
Kagabe, ybexjaaer Hac B TOM, YTO, AEHCTBHTEJNbHO, MpPH BO3pacTaHHH
CKOPOCTH NOTOKAa YBeJIHYHBAETCs YroJ HakjioHa ranek. Kpome ckopo-
CTH NOTOKa Ha YroJ HaKJIOHa rajek BaHseT opMa H pa3Mep raJex.
ITO YYHTBIBAeTCsi B MeTOAMKe npoBelleHHsi paboT; 3aMepsilOTCs radb-
Ku OfHOM (pakuuu ¥ Onu3KOH GOpMbl (YNPOIEHHBIE WJH YIJOLLEH-
HO-yaAnuHeHHble). Tak, ans pexku Amasapkan OblH INOJYYEHBl CJe-
AVIOLIHE XapaKTePHCTHKH YIJIa HaKJOHa raJjek: B pycae 25—28° B
noiime 20—25° B I nagnoiimenHoit teppace 15—20° Ilo rpaduky,
npusenenHomy B pabore A. A. Kyxapeuko (1953), Takue yraol Ha-
KJ0HA rajiek COOTBETCTBYIOT CKOPOCTSIM noToka: pycaa—2,0 m/cex,
noitmel 1,5—2,0 m/cex, 1 —mnannoiimennoit teppacel — 1,0—1,5 x/cex.

B HekoTOphIX cayyasix, KOrjla yjAaercss B paspesax alJloBHaJb-
HBIX OTJIOXKEeHHI OOHapYKHTb OTJOXKEHHSI NMPOTOK M TOYHO BOCCTAHO-
BHUTbL IIOJIOXKEHHEe pycJa, BO3HHKaeT BO3MOXHOCTb ONpejesieHHsi He
TOJBKO CKopocTeit, HO U pacxonos. llIupuna BomOTOKA CBSI3aHa ¢ ero
nopsiakom. Cessp atoro tina Obina nokasana B pabore H. A. Pxa-
Huubiia (1960), aas Bocrounoro 3abaiixanabs oHa Oblia MOATBEpPHK-
neHa Hamu. H. A. PxxanHuUblH faj 3aBHCHMOCTb CPeAHEMHOrOJEeTHHX
pacxoaoB OT mopsjAKa BoAoTOKa. VMMesi momepeuHwlii paspes mnorpe-
6eHHOro pycJaa, 3Has NMOPsSilIOK BOAOTOKA, MOXKHO HAHTH emMy aHajor
cpenH coBpeMeHHBIX BOAOTOKOB. Ilo mupune u ray6uHe BOAOTOKA, KO-
TOpasi OnpejlesisieTcsl Ha OCHOBAaHMM aHaau3a (auuil raJeyHHKoB, C
BhILIeJEKALIHMH OcajlkaMH, MOXeT ObIThb JIerKO BBLIYHCJICHO KHBOE
ceyenne pycaa. VMimes naHHble MO CKOPOCTH, MOXHO paccyHTaTh pac-
XOJbl BOALI B 3TOM pycJe.

[TonoOubie HccienoBaHUSt MO3BOJAAIOT MNEpelTH K YHCJAEHHOH Xa-
PAaKTePHCTHKE CTOKA, YTO MOXKET CJYXHTh OCHOBaHHeM Jas 06oJee
rny6okux naJseoreorpadMuecKHX pEeKOHCTPYKUHIT B LeJ0M, TaK Kak.
PEKH H CTOK, B OCOOEHHOCTH, SIBASIOTCA NPOAYKTOM KJHMaTa.
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