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JIK 668.133

B odopanxe pacowarpmeantcs pasnmuHe BONPOCH TEADONO-
ravecknx mocuenoBaHm® B Cpennedt Asun. B pame crareft
(0.0.0aycoma, I'.H.Tpofamor m up.; E.K.lapes, &.2.Pycauosa
R A.T.Dymen, W.l.lleamec n E.B.laagsepcran) mpagaraprcs pe-
MeHBA SACTHHX 3aN89, OTHOCAUMXCA K DACYETAM CTORS ‘(mecnape-
HR®, Ocanka, KONGCUAHEA DPaYHOrO CTOKA).

B cepam ms Tpex crateft (E.M.Bamaneema g M. E.Bafinna-
cos, &.3.PyGmnoea, ®,3.Pycmaora a H.E.lopenxas) paccMaTpR-
BEDTCA BOOPOCH pacyeTa MAHeDANASALAR DEYAHX BON B OUSHKS
morpemsocTell sTAx pacvweroB. H HAM TECHO MpHMHESDT B CTATHR
COOpHAKA , DOCBAMERRHE M3YYEHAD W PACYETY XAMHYECKOTO O0OG-
T@B8 BON o0s6p B momoxpammamm (U.A.Hakomswmr m np., H.E.lo-
peaxan m M.Mamcamosn, D.M.JllermcoB m np.). 3aMmunapr coopamx
OTaThA 0O CBEPRNOATOCPOYHOMY, NOATOCDOYHOMY @ KpaTROCDOG—
BOMY OPOrROSY CTOKa per (4 cTaThM), KOTOpEM Npemnocrasa
padora B.Jl.Kosanesro & Zp. "SHIoreHsss Momens BeKoBofi A3~
MEHYRBOCTR KAMMATA 3emam”™. 3Ty CTATED pelaKUAA COYAS BOS-
MOEHHM ONyCM#ROBATE B MOPANKE NACKYCCHA, TAK RAR B Hell
OpenOpABATA DOOHTKA OCRACHATE R DACCYATATEH LAKIHYHOOTH
CANPOMETEO PONOTEYECKAX ODOLNECCOB HA 3eMie, 9TO OYeHh BAXHO
EnA CBEpPXNOAT'OCPOYHOr'O NPOTHOSHPOBSHAA OTORA DeK.

COopEAR pAacCYATEH HA TEEPONOCOE R TEAPOTEXHAKOB — Ha-
Y9HHX paCOTHEKOB @ MENME@HEDOB,

r £809040700-253 5g_gp (1) @ CpenHeaspaTcKal pPerAOHANBHEHME
069(02) ~ 90 RE8YYHO-ACCNBNOBATENECKA] TANPO-
ISBN 5=286-00585-7 MeTeopoIorpyeckull MHCTHTYT,

I990 r,



0.1, KHYCOBA
0 MHOTONETHHX WRMEHEHMAY CTOHA p.HAPHH

Wocrenosanme crora p.Hapus Gwio mpoBeneHo ¢ uembD, BO-NepBHX,
pa3rnencHns ECTECTBEHHHX B SHTDONOreHHHX ASMEHeHAlt CTORA, BO—BTODHX,
BHARNEHAA MHOTONETHAX TeHUNEAUWEA cTOKa, 3TOGH, OODENEJAE MEpY MaMe-
HEHAH, OLNEHATE HEOOXONMMOCTE MOCTPOSHAA KADT TONOBHX HODM CTOKA.

Pera Hapus aAenserca ocHoBHOM cocreBnaomedl p.CHpHApER M TR
Xe, RaKk CONBWMHCTBO pex GaccefiHa HA BHXONEe M3 TOp, OTHOCATCA K pe-
KaM CHEero-JelEAKOBOTO ODATaHmA /5/. WArerpaardoff xapakTepmcTRROf
BONHHX pecypcoB Gaccelfina Hapusa amnaercAa cTor B orBope p.Hapus -
r.Yaryprad. I'mapocTeop YuKypred ssMuKaeT TODAYD 980ThH Caccefisa,
npencTarmADOyD codo#f 30HY JOpMApDOBAHAR CTOKS,

Creop Yusypran {( F = 58 400 mu*, M = 2775 M) permcTpPRpOBaN
crok o ISI0 mo I918 r., a sarem ¢ 1525 r. mo HWacrosmee Bpema. 3a
INMATeNEHHI MEepaoN CYmeCTBOEAAMA MOCTA BHEE Hero, T.e. HEMOCpencTREH-
HO B 30He fOPMADOBAHMA CTOKA, MHTEHCHBHO DASBHEANACE BONOXOSANCTREeH-
HAA NeATEeNBHOCTE: OWAM BBEIEHH B SKCILIYBTAUAD BONO3ACODHHE COOPyEe-
ARS KpYNHHX KaHanoB — Bomsworo Qeprancroro (BIK), Jempodepemaoro,
Honsworo Hapurcroro (llparodepexsoro), Yaxyprana, nmocTpoeHs Yurypras-
croe, TorToryousscroe, Kypyncaftoroe m TamgymuEpCcKoe BONOXpAHRJARmA, HA
38MONHEHAE MEPTBHX OCLEMOB KOTODHX OHIO aaTpageHo 5 mapn.M° OTOKA
p.Hapud, mnomans opoweHms yeennuanack ¢ 75 mo 120 THe. ra.

Tarem oOpasom, meppoil sajavefl ABNANACE OUSHKA RCTRHHOR Pexn-
9MHH BONHHX pecypcoB B creope p.Hapun - r.Yuryprad ¢ moMomeo MeTO-
HOB BOCCTSHOBNEHRS ECTECTEBEHHOTO CTORA.

BoccraHoBneHAe ecTeCTBEHHOrO CTORA OOHYHO OCYMECTRIAETCA HBY-
MA TpYyONAMA METONOB /4/: perpecCHOHHHMA - ¢ MCOONB30BAHMEM NADHOA
AR MHOEE@CTBEHAOH# ROppenAUMA A BOLHOGCANAHCOBHMH, B KOTOPHX YYATHBA-
. DTCA A3MEeHEHAR BCex aJIeMeHTOBR BONHOrO dananca. PerpeccpoHHuEe METORH
OCHOBAHH HA NONYmWEeHAR NPABOMEDHOCTA SKCTPANONALAR KODpEMANROHHHX
cBAsell Mexny CTOKOM A CTOROJOpMApYOmAMA [eKTOpaMA, MONYYEHHHX 28
NepAON ¢ ecCTECTBEeHHEM CTOKOM, HA Nocrlenyomee BpeMs. BomRodanaHcoBaA



Tpyuna MeTONOB OCHOEBHA HA AHANMSE W3AMEHEHMS BAIBMEHTOB BONHOTO Oa-—
JAHCE HOX BARAHHEM XO3SAMCTBEHHON MEeATEABLHOCTA.

Auanns xossficTBeHHON NEeATENBHOCTR HA Bonocdope p.Hapus Baume
OTBODA YYKYpraHa OOSBONRN PasNENHTL DAN HACADNEHA] 55 CTOKOM B HG—
CREeAyeMOM OTBOpE HA TDA ODEpAONA C DASHHEM YDORHEM Er'0 O0BOSHNA:

I) ISI0 - 1918, 1925 - 1938 rr.; 2) 1939 - 1973 rr.; 3) 127§ -
19865 rr. |
lepeuft mepmon - mepUOf YCHAOBHO-8CTECTBEHAOTO GTOKA, TAK  HAK
B PTO Bpema BOJ038C0p Bume CTBOpA cocrapnan Medee 10% cpemseromomo-
I'0 pacxona BOmH OO cTBOpY Yuryprad. Bo BTOpOift MEpHOR ¢ BBENGHHEM B
orpoll BOK Bonosadop Bume cTEOpa cocTamnAn Conee I0Z m mocTAran B oT—
nenbHne ronu 20% CcTOKA M3 30HH ero JOpMMpOBERRA. B Havane TpeTREro
mnepaona, B anpexe 1974 r., Havanock HENOMHeHMe TOKTOrYABCKOrO BOMO-
XPaHANANA MHOTONeTHEro peryiapoBaHAA CTOKA, OCmAl oO0®éM KoTOpOrO
omeREBaercs B 19,5 unp:r,.na. :

Budop meTona BOCCTAHORNEHAA YCMOBHO-ECTECTBEHHOTO CTORA OMpe-
RNenABTCA KAR XBpDAKTepOM xO3AHCTBEHAOW NEATENBHOCTA Ha BOmOcdope,
TAR B HAJA9HEM HeoOxOoIMMO} NpA pacyeTax RHIODMALAN,

B padore Ouwmm MCOOAB30BEHH MATEPRENH TRANPOMETE0DONOTAYECKAX
Radmomenafl B dacceilne p.Hapus ¢ mavana Hadnomesnd mo 1985 p.

HoouraemcAs BOCCTAHOBATH ECTECTBEHHHN CTOM DEKA CHAYANA BOOHO-
danaHcOBEMA MeTONaMm. [lnA NpABeNcHWA K YCNOBHO-eCTECTBEHHOMY CTOKY
sa neppon I1939-1973 rr ( [?m ) Yy9YATHBANOCE, 9TO COpOCH B pEKY BH-
mé ACcoNeInyeMoro CTBOPA OTCYTCTEYOT; A3MEHEHNEM MNON3EMHO# COCTABMRK—
meft Donm BERAHAEM XOSARCTBEHHON NeATEeNBHOCTA MORHO NpeHespedh, AaMe-
HEHREM CPEIHErONOBOr'O CTOKAS MON BAAAHAEM YYKYPraHCKOrO BONOXpDEHAJA-
§@ OYTOYHOI'O PEryARDORAHAA CTORA TaKKe MOXHO ONpeHedpedh, MO3TOMY
ENA pacYeTOB ACIOOAE30BANOCE YPARHEHMe BOIHOIO OaNSHOS

Qm¢='ﬂ'-m+qw ':”

rae (.., - Badionessse cpenEeronoBue PACXONH BOXH B orBope p.Ha-
pus - r.Y¥urypras, m°/c; @, - oymMapaufi cpenseronosoll Boxosabop
0O KAHAZAM, DACHONONEHHEM Bume OTBOpA, MY/C.

JinA BOCCTAHOBAGHAS YCJIOBHO-ECTECTBEHHOTO cToka ¢ 1974 r. yum-

THEANOCE TARXEe DEryIApymnee BANAHAE BODOXpaHMNBm. BoccoTaHoBneHAHH
CTOR pAOCYATHBANCA OO0 YpABHEHAD
QIII-H"': l-lh+tllniﬁ'w‘-l'- ['?.:

rme + a\/, - BREKYMyAsuAs B TORTOTYAECKOM BONOXpEHAAAmE, M>/C.

HonepergemM B ocankamMy HAa NopepxHocTE TORTOrYyARCROr'O BONOXpA-
HANAMA P NAHHOM CXyYE88 MOXHO NpeHedpeYk, TAK HEBK OHW COCTARIADT MO
pacueram Kaprmscroro YIM 5 m I w®/c cooTeeTcTBeHHO, T.e. MeHee



1% cpenseronosoro cToka Hapuna. Bneasmem Ha crork Hypyneafickoro @
TapKyMHPCHOTO BONOXPEHANMN TAKEE MOXHO npeHedpedk, NOCKONEKY OHA AB-
NADTCA BONOXPEHANAMEMA CESOHHOrO (MECAYHOrO) peryaspoBAEAA CTOKA.
Bennynes SKKYMYAAURR BORNH 38 Tol B ToMTOryZBCKOM EBOLOXDAHMNIRWE 28
nepron asKcnnyaTauaW Memenserca ot 1,0 mo 60,0%f soccrasommesssEx 0O
ypaEHeHAD (2) pacxonoe BonH. Cpemum#t cTok 3a mepmog 1939 -

1973 rr, BoccTaHOBNeHHHN mo ypeBHenmo (1), cocrasan 444 mM°/c, geaA
14 m?/ron, a 3a nepwonm 1974 - 1985 rr., BOCCTSHOBJNEHAHH DO ypaBEe-
aap (2), crok pasen 355 m3/c, ann 11,2 wa®/ron.

Jlna peweHWA BOMPOCAE O TOM, MORHO J# ACMNOABL30BATH AN CpenHero-
NOBHX PACXONOB BONW 38 MepRuft Mepaol A BOCCTAHOBNEHHHY MO ypaBHEHAD
(I) 3a Bropol Kak emAHHY, CHIA PaCCYMTEHH yPABHEHWSA CBASA 38 RAXMHH
43 NepHONOB ¢ pekofi-aHanoroM. B KayecTme pern-aHanora BuOpaxe p.9up-
Rk - r.Yomeerent ( F = 10 S00 mz. H = 2620 m) c ecTecTREHHEM
CTOMOM 38 Bechk nepaon Hadmnmedmft. lpa BuOOpe aRBNOTE YYATHEANACH
HEMWY9Ae IIATENBHOTO PANA COBMEeCTHHX Hadmomenafl pex Hapuaa m Yapunka
A HOBONBHO BHOOKAER KOpDPeNslMs CpeIHEerONORHX DACXONOB BOMH.

Tadnama 1
YpaBAeHAA CBA3SA CPENHAX TONOBHX DACXONOB BONM
p.Hapua - r.Yukypran ( y ) B p.Yapank - p.Xonmaxedr ()

FacueTAul Koadpaom-

mepmon, rons | YpaBHenme CBASH @HT KOp- S/ S
peNALRA :

1910 - 1918,

1925 - 1938 ¢ = 1,14 x + 161 0,78 0,62 0,I2

1939 - 1973 =1,I7x + 176 0,84 0,54 0,13

1910 - 1973 g= 1,20 x + 162 0,83 - 0,96 0,06

Kag BANHO M3 Tadn.l, mapameTpu ypaBHeHAN CBA3A AMENT CAR3KAE
3AAUeHWA, 9TO NAET OCHOBAHME CYATATH DAl CHEJIHErONOBHX DACXONOB BO-
2H, Hadmonesdux B crBope p. Hapud - r. YaRryprad 10 1938 r., a sarteu
o 1939 ne 1973 r. paANl CpPeIHerONOBHX PACXONOB C y4E8TOM ponozadopa 0o
KAHAJIEM JCTOBAO-ecTecTBeHHEM. TaKmM 00pa3oM, cpenanit maoroneTHAR
crox p. Hapun sa mepmonm I9I0 - 1918, 1925 - 1973 rr. ¢ yUoTOM BORO-
satdopa mo KaHanmam cocrasaT 428 m°/c. Cpenwmll xe OTOK, BOCCTAHOBNSH-
Hull mo ypasHesmm (2), sa I7% weAbme CPENHEMHOTONETHEro 34 npRAATHR
HAMA YCNOBHO-ECTECTEEHHH Nepron. Tagoe 3IHAYATENBAOE YMEABMEHAE CTO-
K B TEYeHWe TPeTHEro NMepuona, BEPOATHO, CBASAHO C HEYYTEHHEMA MO-
TepAMA WAA HEJOYJeTOM CTOKA B CTBOpax HocTa @ KAHAMOB. Nosromy BasA
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OpoBepKR NOCTOBEDHOCTH NONYYEHHHX DE3YARTATOB HEOOXONEMO OHIO BOC—
OONLS0BATECA PerpeCCAOHHEMA METONAMA, 8 AMEHHO, METONOM PAILDONOrA-
geckofl AHANOTAR B METONOM CBA3M CTORA ¢ MeTeoponorpyeckmup faxropa-
MA. B REvecTBe peRR-GHANOTE B ONODHHX METeOCTaHURd BHOpaHH CTBOD

p. 9apIRK - ¢. YomxamreHT, oT. Hapun ( // = 2039 M) B yecree p. Toce
(H = 15837 m), pacnonmoxeHAue B Cacceline Hapuna. Pan Hadnmpmenafl sa
ocagrama ( &, ) mo cr. Hapus mmeerca c 1886 r., & OO MeTeOCTAHUMA
ycree p. Toco ( Xy ) = o 1929 r. Bucorne rosfdUMeHTH KOppenaUpAn
(R = 0,80) mexny cToxom p. Hapun {y ) 38 yCHOBHO—CTECTBEHAHH me-
prox, cToxoMm p. Yapsek ( x, ), ocamkamm T, B X, NO3IBONMNR BOCCTA-
HOBATE CTOK o 1974 r, mo ypaBHeHAAM AnHefHOl B MHOReCTBeHHOW perpec-
CBR, HpABeNeHHAEM B Tadn. 2. Cpensme pacxomd Bomd ¢ 1974 mo I985 r.
oo aTEM ypamHeHaAM paBHd 406, 411, 413 m>/c COOTEETCTEEHHO, T.8. HA
4-5% meHBpme CTOKAE 38 YCNOBHO-€cTecTBeHHH{ nmepmon. B RavecTse pacues-
HOf NpRAATA NOCHeNAEA 38BACMMOCTH Tadm. 2 ¢ S/ = 0,49, 9ro xa-
paKTepRayeT ee Kak xopowyo. CpaBHeAme pe3yABTATOB, NOAYIEHAHX 28

Tadnam 2
YpaBHeH#A CBA3H, MCOONbIYEMHE JLIA BOCCTAHOBNEHHA
JCROBAO-ECTECTBEHHOTO CTOKA B CTBODS p.Hapua - r.Y9rypras

J

YpaBHREeHRA® OBA3A Z(R) 5/
y = 1,20 =, + 162 0,88 0,53
Y = 0,47 2z, + 0,19 &z, + I6L 0,80 0,61

y =088 % +0,I4 x, +Idl (3) 0,87 0,49

rTpeTafl mEpAON METONOM YMPOMEHHOrO BONHOTO GaraHca OO ypaBASARD (2)
g mo saBpcamocTA (3), mOKESAN0, YTO AX OTHOCHTENEHHE OTHNOHEHMA A3-
mensproag or 4 mo 30%, Opavyem B CTOPORY OpeBHIEHWA BOCCTAHOBJERHHX
o ypaBHEARD DETDECCAA PACXONOE BOIH. 3HAYATENBHYD BEJNWGAHY OTEAO-
HOHAA CpeNHEeMHOrONE@THAX PACXONOE BOLH OO JBYM ACNONB30BAHAHM METO-
zem (58 M%/c, mam 14,0% cpemsero pacxona BORH 38 YCJNOBHO-€CTECTBEH-
Hufl DepRON) CAENyeT, MO-PANMMOMY, OTHECTA K T'AJPOMETPRYECEOMY HELO-
y9eTy CTOKa, MNPOXOLAmEro MO peKe W KAHANOM. 3T0 OCYCNOBANO NPRHATAE
88 OCHOBHAOl pacueTHH} MeTON - MeTOI perpecciEm. ;

Ha pacyHke NMepBas KpaBas mpencramnseT codoll HadNMOeHHHE cpen-
HeromoBMe pacxold B cTeope p. Hapua - T. Y9rypran; BTOpas - KpHUBAS
oToRa p. Hapus ¢ yyeToMm BOKO38C0OpA MO KAHAJAM BHUE CTBOPE Yagypras
§ aRRyMyasnea BOXH B TORTOry/IABCKOE BONOXPAHRTAME; TPETRA = KpABAA
orora p. Hapud, ¢ y9eToMm Bonosadopa No KAHAJAM IO 198 r., a ¢
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1574 r. soccranoBnensoro mo sapacaMocTa (3). Hag BanHO M3 pucyHma,
Epapas (AKTHYECKH YYATHBABMOT'O CTOKA B CTBOpE YYKYPraH C ROHUA

30-x romop ¢ yYeTOM CTIAR@BAHAA B CHBAMKE KDHEOfl HB BENHYRHY HONO-
BAHH NE8PAONA CrIAXABAHAA MPOXONAT SHAYATENHHO HAXE NRHAR CpelHEMHO-
roneTHero pacxoma BOIH 38 MPAHATHE YCAOBHO-eCTECTBEHHHR meppom. Bro-
p8A B TpPeTHA KpABHE coBmamawT no 1973 r., sarem ¢ 1974 r. Rpamasg
CTOKA, BOCCTSHOBAEHRHOTD N0 YyNpomeHHOMY ypaBHedan (2) meTomsa BONHO-
ro GenaHca, pesxo "yxonaT" BHA3 OTHOCHTENRHO TpeTHe#. OTR KpPRBHE

NO3BOAANT OUSHATE XApAaKTEpD M3MEeHeHRA oOmAX ODOTEph CTOKA 38 OTHENB-
HHE TOIH.

&
m-

260 I 1 I
930 1950 1574 51e f30 1950 970 r.

LpOHONOTrAYECKAl XOOn CcpemHero romoBOTO CTORA K Hapun R
qgﬂpqnn, CraaEeHHOTO I[I]p%'[—nﬂtﬂﬂu mepuonsm [IQ%—IEB& T )2

I - nadmomedsuft CTOK B cTBOpe p. Hapun - r. Yaeypram; 2 -.
CTOK p. HapuH, BOCCTAHOEMEHAH{ MO METONY BONHOTO CaNaHCA;
3 - cTOR p. Hapus, BOCCTAHOBJAEHHHA DO YPABHEHAD perpscOHE
(38); 4 - oror p. Yap9mr B cTBOpe C. XONERAKEHT [Pmnﬂeaﬂu!
mo ypaBHeHdw oBAsA ¢ p. YaTKAN - BHme yoThA p. lymaftmoncaft)

PagHocTs Mexny pacxomoM Bonu ¢ Tperhefl KkprBoH M BPeJMIARON
cpensero mHoroneTHero pacxona Bomy ( @, ,, ) xapakrepasyer ma-
MEHeHRE CTOKE O], BAMEHEEM ECTECTEEeHHHX (8KTOpGB, 9TO, HaOopadep, B
cpensem InA nepmopa 1974-1985 rr. cocrasaser IS m°/c, nmm 3,58
orora Bond sa I910-I973 rr., pasHocTh MERILY PAcXOLOM BONH ¢ OepBOH
wpapof @ O, ,, xapaxTepusyer olmee MameHeHAe CTOKA, 9TO 38 BH-
meymoMaHyTH] mepmon cocramat 152 M3/c, mam 35,5%. W Torma pasHOCTE
MEELY STHMA JEYMS BEJAYAHAMA NAeT YMEHBNEHRe CTOKA MON ENHAHAEM
AATPONOreHHHX §AKTOpPOB, KoTopoe cocrapar ¢ 1974 mo 1985 r,

137 M?/c, nne 32%. 3oanxedpe croxa mo kpmeod 2 ¢ 1974 r. orpamaer
yBENMYeHAe HeyYTeHHHX NOTEps CTOKA, ROTOpHe cocTamnAapr ¢ 1974 mo
1985 p. 58 M%/c, WIM HEeMHOrO MEeHBWE MOJIOBAHH BeJWIHHH 8HTPONOTeHHHX

noTe Pk,



Kak BamHO B3 pECYHKA, YMEHENEHA® CTOKA 33 CYET RINAHAS BHTPO-
OOréedHux farTOpOB BO3pOCHO, 8 ¢ 1974 . NOABUNNCEH HEVITEHHHE NOTe-
pR CTOKA, KOTOpHE TAKEE YBeNRUABAKTCHA K cepennse B0-x roncs.

Ina opeHEA MHOI'ONETHEX KoJedaHAfl BOIAHX pPECYPCOB Do daccejiHam
per Hapun @ Yapane, eMexmux HanConepmyn NAATENBHOCTE HAadnmomeHa#l sa
cTokoM B CacceftHie p.CHpmapeR, BOCOONB3YEMCA pPACYHKOM. B HomedaHmAx
croka p. Hapun ¢ 1925 mo I985 r. npocnexmBaeTcA CHAXEHWE BORNHOCTA
. no 40-x ronom, sartem N0 60-x NpPONCXONMT OOBHUSHAE A BHOBE NOHAXEHHE
K B0-w romam. AHanps cTorRa p. Yapunmr noxalan, 9TO C HAYANA BEKA JO
40-x romop B UEAOM OUI0 CHAXEHME BONHOCTH, 3aTeM N0 cepenuHH 60-x
NOPHEHRE W OOCNE sTOr0 pe3ROe CHA®EeHAe K Hawamy B0-x. Eynem npane-
ATBCA, WTO pOCT CTORAE B Hasane 80-x A mocnenHMe MHOUOBOLHHE TONH
ABNAOTCA HAYAJIOM CNEeIyrmero MHOTOBONHOI'O NepRona.

llna BHABNEHAs MHOTOMETHRX TeHmeHuA# cTora pex Hapus m Ynpuak
METONOM HAMMEHBMAX KBanpaTOB /3/ pacCYMTaHH BENAYMHH AX JAHEHHuX
vpesnos, koropue pasau -0,06 m -0,24 M%/c coorseTcreenno. OTpALA-
TenbHH)l SHAK TDeHNOB YRASHBAGT HA AMERMYDCA TEHNEHUMD YMEeHBNEHHA
croka Kak HapuHa, Terk B Yap9mKa, ONHEKO BENAYNHH TPEHNOB IMA OO0OMX
peE He3HA9HTEeNBHH.

Onmoft ma 38pay padoTH OWna OUSHKA HeOCXONMMOCTA OCHOBNEHWA
KAapT OTOKa, KOTOpOe HYRHO CHEeNATH B TOM CAyyae, eclia CTOK B MOC-
NenHAe TONH CYmeCTBeHHO A3MeHAAcA. [Ipm NOCTpOEHWMM OOCNENHAX KAapT
HOpM TonoBoro cToma nnA Cpemnedt Asmap M.H.BonmpaxoBwd Gu1 ACNONB30-
paH pacYeTHud mepmoxm ¢ 1939 mo I962 r. /I/. CpemHmil MHOTONETHAN
crox Hapusa m Yapupea sa sToT mepuon coctaman 432 m 227 m%/c coor-
BeTCTEeHHO. Hak mokasanm HAmR pacyeTdH, cpendAdil CTOR 38 BeCk MepRON
sadronennll cocramnaer 425 m 226 m%/c, uro #a I,0% meHsme  paccum-
ragHoro EoNbEAKOBEM. [OCKONBKY HARHAA DPaHALNA TOYHOCTH pacyeTa
HOpM TOXOBOrO CTOKA MO KApTaM INA pek ura oueHaBaerca or IU mo 25%
/2/, cmemyeT CHenaThE BHBOL 00 OTCYTCTBAN HEOOXONMMOCTH YTOYHEHHA
NpexXHAX KApT CTOKA InA OacceflHoB pex Hapuha o Ynpupka.

Wrag, MORHO CHE/ETH CHeNyDMRe DHBONH.

I. Crok p.Hapus B cTBOpe I'. Yurypras c yyerom Bonosadopa mo
KBRanaM Bume cTBopa ¢ 1939 r. MOXHO CYATATE YCNOBHO-€CTECTBEHHEM
¢ gavaxa Radnomennil mo 1973 r. e

2. Ilns BOCCTAHOBNEARA YCNOBHO-8CTECTBEHHOIO CTOKA B CTBOpE
p.Hapun - r. Y9Kyprams ¢ 1974 r. caenyeT MCNONB30BATE DErPECCAOHHLHE
MeTONH BOCCTAHORNEHAA OTOKA, TAK KAK NpW BOCCTAHOBNEHAR C TOMOMBR
ypaBHEHAR YOPOmMEHHOrO BONHOr'O OanaHca NpPoMCXONAT SHAYATENLHHA Hemo-
yuer croxa p. Hapua,

3. Odmee MSMeHeRde CTOKA B Mccjaenyemom creope ¢ 1974 mo
1985 p. cocrasano I52 m®/c, nam 35,5% yCiOBHO-ECTECTBEHHOTO CTOKA
Hapuse, B3 ARX YMEHBHEHAE OTOKA 33 CHET gono3adopa Mo KBHANEM, Ha-
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NONHEHMA ¥ PeryanpoOBAHAA BONOXpPAHMMMDAME cocraBageT 32%, npruem
13,57 ocramwrcs HeydTEeHAWMH TRIDOMETDRYECKA,

4. B pesymeTaTe mCCNENOB&HAA TEHNEHIMA A3MEAEHHA BONHHX pecyp-
coB Yppunka W HapuHa HAGIONAETCA HANpABAEHHOCTH CTOHA K YMEHEBMEHAD,
ONHAKO BENAYHHH TPEHNOB ABJNAKTCH HE3IHAYATENBHAHMA,

5. OueHka mamesenni HopMu cToka pex Hapun @ Ynpyax, ecam pac-
YeTHH} mepuon nodeeaThk mo 1985 r., moamonAeT yTeepmmars, 9To cefivac
HET HeOOXONMMOCTA BAHOBO CTDOMTE KAapTH CTOKE, OCHOBAHHHE HA NEHHHX
no 1962 r.

Cnacor JMATEpaTYpH

I.Boasmaeaxos M. H. BonHue pecypcu pex Cosercrkoro TaHb-
liapa n meTonu Ax pacyera. - TpyHse.: Hmam, - 1974, - 305 ¢,

2, BocrpecenckEg@® K.IO. Hopwa 8 RSMEAYRBOCTH TONO-
Boro croka per Coserceoro Copaa. - I.: IampomereomapmaTt. - 1962.
943 c.

. MexIyHaponHAHOeEe pYROBONCTBO MO METONAM DECYBTA OCHOB-
AHX TROPONOTRAYECKAX XapakTepacTnK. - J.: I'mapomMeTeomsmaTt. -
1984, - 248 c,

4. MeToXzmrmvuecEKRMRe YKaSAARA OO0 OUSHKE BANAHAA XO0SANCTBEH-
HOJ NeATENEHOCTH RA CTOK CPENHAX R CONBUAX PEK W BOCCTAHOBJEHRD
erc xapakrTepncTAk. - Jl.: CappomeTeonsmar. — 1986. - 78 c.

S, lynsua B .Jd. Pexn Cpenneft Asan. - J.: I'mppomMeTeonamat. -
1965, - 629 ¢.

I'.H.TPOBMCOB, I'.E.THABHPYH,
C.B.TONOBKWH, I'.B.KYIMIWXUH,
P.C.MYPAKAER, I.B.HE/MAH

[OI3EMHLY OPUTOK B OPEJEJIAX 3EPABUAHCKON. HOIMHH
OT IUIOTWHH mwm, I MAA JO r.CAMAPHAHIA B ISB6 r.

Hanpamennaa ofacranoBka ¢ npecHoll somoff B Cpemneft Asmm 3acTab-
JAeT MCKATEH HOBHE R donmee HANeXHO ONSHABATEL CTApHe €8 ACTOSHARA.
OnApm A3 HapOomee MEpPCOEHTRBHHX ABNAETCHA BHXOJ NON36MHHX BOXN B Ipeln-
TOpHHX SO0HAX MHOTHX pevHHX GacceliHoB. PalloHOM RHTEHCEBHOTO WCOOAB-
30BAHAR TAKAX EOJl ARNAETCA NOMAHA 3epaBmaHa, OpomeHRe B KOTOpOH
BOSHAKMO eme B npeBHocTn. B wactHocTe, pacuseT Byxapu, Camapranpa,
[leAnxrKeATa CcBA3aH AMEHHO C palAOHANBHHEM OPOWESHREM BOIAMR REK caMmoil
pEKd, TEK A BHEKIAHABAKOAMACA TONSEMHHMA.



Hamefl 3amavefl REAAETCH OIBHKA pPECYDCOB MONIEMHHX BOXI B HASBaH-
HOoM pafloHe PRIPOMETDAYECKAM METONOM. 3TOT METON yXe NDUMEHANCA C©
yoOexom IpR pacYeTax NONSEMHOTO NpATOKAE (RNA OTTOKA) B pycna per
/I, 2 m np./. Wconenyemufl paflon pacnonoxPH Bume r. CaMaprasma mo Te-
yeHAD 3epaBusda, OrpDAHAYEH C CeBepa KaHanom ByayHryp, ¢ xra KaHANOM
Japrom, ¢ s3apana YanaHATRHCKAMA BHCOTAME M C BOCTOKA BONONONBEMHOR
nnotReof eM. I Mag (pAcyHOK). 3pmeck BHUIWHMBBETCA BECHMA, BHAYATENER-
HO® KONHYECTBO MONSeMAHX BON, OOpASYDUMAX TAR HasHBaeMue "kapacy" -
OoTOKR ¢ 9acTOfl ponHERKoBOfl BOHOM.

.

CapporpajavyecKss Cxema paioHa:

1 - renpomeTprueckafl mocT; 2 — TPARALA YYECTKOB, JUIA KOTOPHX 0OG-
TARAANCA CaNaHC OOBEpXHOCTHHX BOI

K oomaieHmn, RMACCAYECKAR METON IHIPOMETPRYECKOR OUSHKRA pecyp-
COR MORBeMANX BOXN, KOTJA DACCMETDRBAETCH PYCAOBOR CanmaHC OTHEeNBHHX
OTPesSKO8 DERA, JNA RATEpecyOmell HAC TEppHTOPHAR OKA3SJICA HENpATOn-—
HEM, HEOMOTDA HA BeckMa IYCTYD CETh I'AIPOMETDANECKHX nocToB (pRCy-
HOK), TAK Eak »To pafloR AHTEHCWBHOrO CTAPOro OpOWEHWA, TIE MEpe=
pacmpemenende BONH MEENY OTHENLHEMH NOTORAMA — ABAEHAE ofugHoe, B
OUERATH STOT NepeToK HeposMmomAO. [loaTomy HAM OPALAOCE PACCYATHBATE
GexsAC MOBEpYAOCTHHX BON ANA BCoel TepPPATODHR LENRKOM ATR OTAENLHHK
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66 yYSCTKOR SEANOTMYHO TOMY, KAK STO OHAO, CIeASHO B pado-.
Te /5/.

Hrak, nycTs W - comepmas@e BONH HA NOBEDXHOCTH HEKROTODOI'O
y9actea. OgeBanHO, 9TO B OOmEM CAY94€ MOEHO HANACATE

d
'_';:II.I_=¥B;_H'-|+I_E+?I|4 (1)

IRE & ,p— NOBEpXHOCTHHIL ODUTOK B NpDENENH YYBCTKE, @,, — NOBEXHOCT-
HHA OTTOK, X — aTmocQepHHe oceJikM, £ - BOB BWJH MCNADEHUA ¢ HOBep-
XHOOTH Y4BOTKA, @, — NoisemHull npurok (orrok). Ecam danaHc paccmaT—
DHBATH 38 NOCTATOMHO CONBWOfl MpOMEXYTOK BDEeMEeHH,HBIpHMED 3a Ioi, TO

MOEHO NONMORATE %:— 0 . C ygeTom sTOr0 MCHROMHM mOmaeMHull OpHTOR
ORA3HBAETCA DABHEM

qll’:q"‘_?q_x-l!- i

fAcHo, 9TO BCe YNEHH STOTO YPABHEHAA NOMERAH OWTE BHDEBXEHH B OHA-
HakoBHX enmHAuax. Ecnm pacyeTHul nmepmon - rom, TO 3TO OYAYT MM/TOX
AnA i4°/ron. YToOH mepefiTA OT UEPBHX KO BTODHM, HEOOXONAMO BHATE
nAomank pacoMaTpRBAEMOr0 Y9ACTHA.

Facoers COWiIR BHOONHEAHW INA Bcell TEeppATODAR pafloRs A OAA HOBYX :
YUaCTHROB HA NEBOM A Opapoym Oeperax 3epaBmafa, PPAHALE EOTOPHX TaKKE
NOKAZAHH HE DROTHEE,

Omeunm raxmoe #3 charaesux B npaso! gacra ypassemmsa (I). Jlaa
pacsera ¢, B 4, B Opelenax TePPATODAM A HA 6e T'paHAuAX Cwia
OprEHA0BAHA I'YCTEA CeTE TANPOMETDAYECKAX OOCTOB, YYATHBADWAX CTOK
OpaRTHYecER Mo BceMm BomoTokam. [IpR oTOM romoBue MOBEpPXHOCTHHE HpA-
TOK R OTTOK BHYACAANACE RAK CYMMH TONOBHX OOBEMOE CTOKA MO BCOM
BXOLAMAM R BHXONAMEM BONOTOKEM,

3a ronoede ocankm nns Bcell mccaenyemof TeppRTOpAR CWAO NPRAATO
AX KOZAYECTEO BA MeTeocTaRuMme Camapksnnm, papHoe B 1986 r.

245 mm/rom.

HamoHeu, Aapdonee cCAO¥HEM A HeHANSXHHEM OKAS4JICA pacYeT ACHApe-
HAR £ . W3BecTHO, 9T0 ero SHAYEHAS CHABHO MEAADTCA MO TepPATODAR
A SGBACAT OT MHOPRX JfaKTOpOB, B YSCTHOCTA OT BN KCOOABIOBAHAR 36—
Menk: LENRHA, NONWBHCE ANA COTEpHROE SeMnele’nae, MepENOrA, BOIHAS
mopepxHocTh, K comanenmy, B HameM pacNOpAXEHAR OTCFTCTBOBANA NAHAHE
0 pacOopenefeHAR MAOmMANA DECCMATPARAEMO/ TEppATODAR MO STHM KATeTrO-
pamv, WapecTHO JAAWE, 9TO NPAKTHYECKA BCA MAOm@NEL OCBOEHA NON MONAB-
Hoe semnemenie. HeT Takwe HANEexHHX cRefeHAfl o0 MCOApeHAR XOTH ¢ KA-
KIro-To Bpjia NMoBepxAdcTA. Tag uwro E DpHmAOCE pPACCYATHEATE [0 KOC-

 BeHHMA TBHHEM.
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WapecTHO, 9TO ACOApDEHME ¢ HEROTOPON MAOWANM PABHO CYMME WCMa-
penna ¢ BonHoft momepxmoctd ( E_, ), ¢ MOCEBOB, CB8IOB, NOCANOK R
T.0. ( Ep ), 0 mepenoros ( E. ) # geamns ( £, ). [pakrasecka Bed
paccMaTpiBaeMas TepPPATOPAA 38HATA OONABHHMA 36MIAMA A [epeNorama,
CN8NOBATENEHO, MOXHC HPARATE £, -0, 8 Y9NTHEAA, 9TO BONOXPaHAMMY
30eCEk HET B CYMMAapHAA NNOmANE BONOTOKOB COCTABNAET HE3HAYHTENBHYD
YacTE OT O0mel mnomamn, monomum Takme E,=0

B padore /3/ omnAcaHa MeTONMKAa pacyeTa MECAYHHX CJOSB MCIApeHHA
C XJNOOKOBOrO MNONA MO JErKOMOCTYNHO# CTARNAPTHON AHjODMADPAR - TeMme-
paType BOSIyxa A yOPYTOCTA BONAHOrO Mapa Ha BHcoTe MmeTeodynmka. [Ipo-
BepKa MORA387K8, 9TO 9T4a MATONMKA BIONHE NPATONHA AR ycaoeali 3epap-
wanckoft nonuns /5/. Pacyer, BXOOHHMA HNAHHEMA IJIA KOTOPOro NOCHAYEAJIA
MaTepaand HadamuedAn# Ba cT. Camapraun B 1986 r., man 983 mm/Tonm.
Onsago Ha pATepecyouell HAC TEDPATODAM BHPAMAMBAETCA B OCHOBHOM  He
XNMONOK, & MJONOBHE B OaxueBHe RyALTypH. Kag mokasaso B padore /4/,
pacnapesse B sToM cayvae donmeme B I,I0 - 1,I5 pasa. CmemoeaTenbso,
MH MOEEM OpAHATH FONOBOE RACOAapeHAe ¢ opomaemoll MIOWALA DSBHHM
TI00 mm/Ton. :

Cymmapsas mnomank APPACALAORAOro pallosa CHIAINBAETCA B3 OpOma-
eMHX 3eMens A nepenoron. Wcmaperse ¢ nmocaenHAxX MOXeT CHTE TDPRHATO
paBHE4 CpeNHEMY W3 WCOADEHAA C ODOWEEMEX M USAMHHHX semenb. [lonomaw,
gTo MocHenHAsA BeANYMHS DABHA TOroBOH cymMe OcalkoB, TOTIA ACMApDEHHEE
¢ mepenoroe papdHo 670 m/rom, mim 6IF Toil we BeJMYRHH C OpOmAEMHX
TeppaTopali.

Mocnenaafl wAr - oueHKa MNOEALA meperoros. Cormacso /2/, ee mo-
nA MOXeT OHTH MpuHATA papHol 40% odue? MiomanA APPAraNBOHHOTO paflo- |
ga. Tagum oGpasoM, CYMMapHOe MACMapeHne c Hamell TeppATOPRR OKA3WBa-
erca pesAmd IT00x 0,6 + 670 x C,4 = 930 mm/ron.

Temeps, nonsaysack ypapuedmewm (1), paccumraem @ . IJIA KBRIOTO
@3 BumeneHAux ywecTHoB (Tadnmpua). MMocnennaa rpada 31'1:-? TadnAUR Cay-
XHT IR CONOCTARNEHAA PACCYATAHHOTO OOCTYTLNIEHAA MON3EMHHX BOXL HA
BCD TEPDPATODAD A YIOMAHYyTHE ﬂECTHH.. dpameM B KAYECTBE OROHYATENE-
Hoff BEAAYAHY NMomaeMHOro OpRToKAa B [986 r., cpemHow INA Beell Teppe-
ropan - 0,436 me®/ron aaa cpemmeronosoit pacxon - 13,8 m°/c. Bamamo,
cpensnft MEOTONETHAN OpATOK NOM=eH COHTE GOABWE, TAK HAK 1986 r. Oun
MANOBONHEM: CTOK 3epapma#a COCTABAA, Mo NaAHEM [anpoMeTUeHTDS
¥aCCP, Bcero 77% AOpMH. :

Becpma BaxAofl ABJAAETCA OLEHKAE TOYHOCTH pACYETa COCTABNALMAX, |+
TAR KaK Pe3yABTAPYWUEA HEBASKA CaNaHCA BXOLET B OUSHMBAEMyD BEJATA-
Hy MoxseMAoro mpATora. K comanesan, NATh OGOCHOBAHHWE 3HAYEHAA OUA-
GOR TpYLHO, EcJA He HEeBO3MOXHO. I3T0 MOXHO CcienaThk doynee WIRA MEHee
ABNIeXHO N@wh IAA 4. @ G, , BOCMNONHSOBABNACE CYWMECTRYEMAMA |
meTomeMa (Hampamep, F[J" ) B yYATHBAA, 9TO MH CYMMADYEM MAcCOBHE HA- |

|
|
.l
J
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GNONeHAA HA pANeé BONOTORKOB. JUIA OCABNKOE 3TO CHEN&aTh CNOXHES, TaK
KAE BX ASMEHYHBOCTH MO TEPPHTODAR NOBOJEHO BEeJIAKA B OpPeAT'OPHHX 30-
HaX, K KOTODHM OTHOCHTCA PacCMATpDABAEMull MACCHB, 8 B HAWEM pacnops-
XeHUR WMEDTCH NeHHHE JAmE onAofl meTeocTanusM. Ho xy=e Bcero oOCTORT
IeN0 ¢ OLEHKO} TOYHOCTW pacYeTa MCOApEeHAA, 9TO BANHO A3 ONACAHNA M0O-
CNENOBATENBHOCTH PACYETOR A CHENAHHHX TNPA 3TOM HOMymeHAl.

PacyeT OpATORA MOL3EMHHX BOJ (pa®/ron) B 1986 r. Ba
paccMaTpRBEAEEMYD TeppATOPAD

Y98 CTOK H.n-:j.-mugm, Yo Gor|l * E g
m3/ron | e,/ TOX
Bca rep-
pRTOpRA 810 1,190 1,071 0,198 0,763 0,436 538
1 171 0,285 0,286 0,042 0,IH9 0,117 643
1 a8 0,I54 0,I3 0,0I4 0,053 0,038 655

OgeppnHO, HYXAO CKHE3A8THE O MepCOEKTABAX B MAAKAX padoT, HAOpa®-
NEHHHX HE YTOYHEeHWe pesy’bTaToB. OHRM BHTERAULT W3 ymE CHENAHHOIO:
GNeNyeT YTOUHATH MeTONWKY BHYACIEHMA AcOapeHAs B DepBYD ovepens 3a
GUeT OLEHKR HefcTBATENBHON CTPYKTYPH SeMAeNONL30BAAAA; OPraHR30Ba&TH
HECHONBKO NYHKTOB ASMEpPEHAA aTMOCPepHHX OCAIKOB B Openenax TeppaATo-
pER; TMpRBEECTA AMeOMAECH NAHHHE K MHOTONETHeMY OEpROLY A paAccIATaTH
CpeIHes MHOTOJZETHee SHAdYeHRe ¢ " *

COopcok MATEpaATYpH

l.'azpoMeTppeecKaa OLSHKA BIaRMONefCTBAA DeYHHX
B nNomseMHEHX BON (BpeMeHHHE METONAYECKHE yeasanna). - X.: Wsn-so
. - 1973. - 77 o.

2.Edamon T . C . Bonauh danasc w paflOHAPOBAHA® NPSHARA B
Typruerckol CCP. - Amxadam: bHuem. - 1968. - 87 c.

3. Wpanos K.H. 2Suoapryeckdlt MeTON pacyeTd MECAYHHX CYMM
acmapenpa ¢ moneR xaonsarsara // Tp. CAHUM Tocromranmpomera CCCP.-
1982. - Bum. B89(I70). - C. 74-82.

4 Mpaskecec B.E.,, Mymapunosr &.A. BonpocH
METONMER pEcYeTa ACMADEHAA ¢ OpouwaeMux moned /{ Tp. CAHWMM. -
1971. - Bum. 66(8I). - C. 52-6L.

5, Pydprnoss ¢.3., JlopoBamrnnBRa SR | R
Yscauwnos 0.3 . EBonsull Cananc TEDPATODRA daccefna
p.3epapmad (30Ha BARAHAS AMYy-ByxapcKoro gapana)//Tp. CAHM Too-
kouranpomera ECCP. - 1987. - Bum. I27(208).
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E.K. LAPEB

OF H3MEHEHWY BEPTWKAJNEHOIO PACIPELEIEHMA
A0 OCAIKOB 34 OKTAEPE - MAPT
B TOIH PABHOR BOIHOCTYV

HafopMaTRBHEM DOKSSATENEM BHYTDHTONOBOCO pacopeneneHus ocai-
KOP B rOpax ABNAGTCA OTHOMEHAME HODM CYMM OCAIKOE 38 MEpAON € OK-
TAOpPA 0O MapT K HOpMe ronoBoft cymmu /I/:

B = g/,

JTOT MOKA3SATENP XAPAKTEpASyeT HEPHON KOHUSHTpDSLAR ocangkoB. Kpafiuae
CIy9an TaKOBH, B pafloHax 3UMHE-BECEHHEI'0O MAKCHMYMa OCAIKOB, K KO-
TOpEM OTHOCATCA B paccmaTpapaemuft B madHoll craTee pallon 3anameoro
Taup-llana, 3a OKTAOPh - MapT Bumajgaer 60-70% romosoli cymmu ( 5 =

=(0,60-0,70), a B palioHax c aAMHEM MRHAMYMOM 38 aTOT OEepRON BHOAHAET
agop 10-20% (Bocrounu#l Tams-llags). HoxasaTens & © yomexoM MCToXm
SOBSH B KAYECTBE ONHOrO A3 NPENAKTOPOB B CXEMAX DACYETE CDENHAX
MHOI'OMIETHRAX XAPAKTEPACTAR DERAMA YCTONYRBOI'O CHEXHOIO MOKDOBE B Io-
pax B YCJAOBHAX HENOCTATOYHOCTA MMM ‘OTCYTCTEMA CHETOMEDHHX NAHHHY,
Opa pacyeTax paclOpeleNeHAs ToNOEofl moxm Teepnux ocankos /I/ m mp.
Opm sToM B MOIBABHHX pacueTax ACIONBEIYDTCA JRME CpPeNHAE MHOIOJET-
HHe SHAYEHAA O n ee pacopeneneHAe OO TEDDATODHE A BHCOTE MECT-
HOCTA.

Cpenape MHOTONETHRE 3HAYEHRA MOKA3ATENA E- HEe 38BACAT OT Re-
NRYAAH HOpM TOHOBOM CYMMH OCBIKOB, HO SSBACAT OT BHCOTH MECTHOCTH,
ARanorpunHe SaBHCAMOCTR 0O NAHAEM IVIA KOHKDETHHX JET R AZMEHeHRA
BTEX BABACAMOCTEfl IJIf MHOT'OBOIHHX A SACYIIABHX NeT He HA3yYeHH, @
HECTOAMAA padoTa NOCBRNEHE HCCAELOBAHAD BTOr'O BOIMDOCE,

Ana sroif menm Ha mpuMmepe GaccefinoB per Yppuwk B AxaHrapad,
pacmonoXeHHEY Ha TeppATopad 3amanHoro Tane-llaHAa, ACMNOAB3IOBAHH DAIN
MECAYHHX A IONOBHX CYMM OCAIKOB 38 BECH MCTOpAYecKsil mepmon Hadmo-
nesall mo 28 MeTeOopONOTRAYECKAM CTEHUAAM A MocTaM. [lIA HOHKpEe THHX
NOYRKTOB HAaCOADIGHAA 8HANAA3 rpaJAKOB 2ABMCHMOCTA NOKasaTens o 98
pasHEe I'ONH OT I'ONOBHX CYMM OCAIKOB [OKA3aN WX CHadyw CTOXACTAYEeC-
KYD cBA3k. [IpA MCOONBSOBAHAM BNMapaTa ARHelHol perpeccMm TECHOTa
3GBACHMOCTA O = O ()= ax,+~®& xapakrepnsyercs KoaffmupenToM Kop-
pensupR ‘1 . PesyneTaTH paCcYETOB OCOCmEHH HA DHCYHKE B BAIE 34BA-
caMoCcTh Rosbi@MuMeHTa KOppeNAlUMM OT BHCOTH MECTHOCTH T (#). [lockons-
Ky INARS DANOB OO pasHRM NYHKTAM HACOMCNEHM! [ESAAYHA, TO IIA Kax-
nOoR TOYRR KROspjAUAEAT KOppedAUAM OLEHMBAJICA HA 3HAYAMOCTE. B ceAan
¢ BaXHOCTEN OLBHOR 3HAYMMOCTA IIA CMHCAOBOW AHTEPNPETAUAN DPE3YNb-
TAETOB HAMOMHMM ' NDOLENYDY OUEHMBAHMA: KOSQOMIUMEHT KODDeJIALHH
dynerT SHEYMMO OTAHYAETECH OT HYAA H TeMm CcaMeEm Oyner
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AOKA3S8HO HAARYAE CTOXACTRYECKON NRAEfHOR CBASA, BCAR BHIONHAETCH
COOTHOWEHAS
I — 3

i T M

rie AR - oOsem BHOODRM; T - sMmmapadeckaft KoodiMmBeHT KoppesAmmR:
i = DBpaMeTD, 3IABRCAMAM OT SaJAHHOI'O YDOBHA SHAYEMOCTA oK

™

REr

SaBpcaMocTE KoapfarmenTa KOppeNAUMRA

CRA3A NOJA OCABNKOB ¢ ORTACGPA OO MapT

B TONOBO# cymme ¢ CYMMOH OCABIROB B8

TOl OT BHCOTH MEOTHOCTR B Caccefisax ¢
per Yapyak A AxaArapas:

I - sHauamuEe ROSHIALMERTH H8  YPOBR-
g8 4. =0,5; 2 - Ha ypoeRe & =0,I

llpa samaHAOM YpOBHe 3HAYAMOCTA s_ @ B NPENNONOREHAR HOPMANE-
HOCTA S8KOHA cayvyaflRoro pacnpenefeHssA TOYEK OTHOCHTENBHO JRHAR
perpeccrs & (x,.) sHavemme napamerpa (, HAXQMAT 0O TAGARLAM
RHTErpana BEPOATHOCTH

1—a

e i
@fﬂJ=ﬁ"JEH}{—T) II“=T. I_E]

Pemerne (I) maer oneHxy HexHefi rpaHauH 3HaYAMocTE Eosffaumen—
78 KOppenALAR

_x VA n

Kag BanHo RS DACYHKE, HONe KOPPENAUAA BHTAHYTO B HANpaBNeHHR
. 0T SHEYMMHX OTDHUATENBHHX KO3DIMLUMEHTOB KODDENALAM K SHAYAMO MONO-
ETeAbHN Kos[faumednTaM npR Coneuax BucoTax. Jame HesHAYAMHE
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ROBDIMMenTH, MBJNE N0 BdcoapTHON BemwduHe, 0dpasynT BHTAHYTOE
Oode TO49eK, 4TO MOSBEOJABT JOCTETOYHO YBEDEHHO HOUBECTH rpad K
CBASH,

HapGonee ymodHOM m MaTemaTmyecks oGOCHOBAHHOM lpeNCTaBIAETCA
GNOPORCHMALIRA 3TOr'0 rpajuka yorapafMuueckoll 38BACHMOCTHD

r=Aln (T) (4)

rme A - mapameTp, 2, - BHCOTA MECTHOCTA, JUIA KOTOpOll 7 = O,

Bucora _, TakaM odpa3od, SBNAETCA TOM cpenHeli IAA pacomar-
PRBAEMOr'0 T'OPHOT'O pafloHa BHCOTOM MECTHOCTM, Ha KOTOpOft BAYTDHIONO-
BO8 pacOopeneneHne OCAIKOE He 3aBHCAT OT CTENeHW "CYXOCTA" ANR Eiaz-
HOCTA IOJiA.

JAns paccmaTpRBaeMoro cdaccefiHa pex Yupynmk R AXaHTapaH MeTONOM
AapMeHEmAX KBampaTOoB HafineHo A = 0,42 n Ze=1,5 ma. [lpn manux
BHCOTAX MECTHOCTH (2 <= Z,) RoaffaAnpeHT KOppenAUAM % < O A Oo-
R838TeNs § OCBASAHH O CYMMAMH TONOBHX OCAIKOB odpaTHOf saBAcAMOC-
THD: 9eM Oonpme "BOXHOCTR" I'Olla, TEM OTHOCHTENRHO MEHBNE OCANKOB
OpAXORATCA HA DepAOR ¢ OKTAGDPA mo mapr. llpa donsumx BucOTax (£ > 2)
KAPTAHA Npyraa - MOKASATeNs ¢ CBA3AH O CYMMEMA TONOBHX OCANKOB
OpAMOft S8BACHMOOTHED: YeM CONBNE OCanKkoB BHMANASGT Ba I'ON B [BAOM,
TEéM OOMBMAAR MX NOMA OPAXONATOCA HA OEPHON ¢ OKTACDA MO MBDT B COOT-
BETCTBERHO T > 0 . [IpA MONENApDOBSHAR DEAKUWA DASJNHYHHX TALDOMETE
PONOrAYECKAX MORA3aTeNEl HA BOBMOMHHE A3SMEHEHRAA  KIAMATA ACXONALMA
HDAHHEMH ABAADTCA BAapRAOAA cpenHefl ronmopoffi TemMmepaTypH BO3AYXA B I'o-
noBofl cymMH OcamkoB. MH OrpaHRYAMCA JRMWE OCANKAMH H paccasTaem "oT-
EXRK" pachopeneneHnd OOK83aTeNd & N0 PHCOTE NpPA A3MEHEHAE TONOBKY
ocamxoB. OwWeBANHO, 9T0 M3MEHEHAE KIAMATA B TONOBOT'O KONRYECTBA
OCABAKOB - CNEeNCTBAE RSMBHEHMA LUADRYNRUAR aTMocfepH, 9TO, BOSMOXHO,
OPABENET B K W3MEHSHAD HOPM BHYTDArONOBOTO pacOpeneieHAd OCaIKOB,
dneck me MH NpeNNonaraes, 9TO MDA ASMEHEHHA TONOBOrO KONWYECTES
OCaHNKOB DACCMATDRBAEMOrO pajffoHAa CymeCTBEHHOTO A3MEHEHAA 3HAYEHAA
HOpMH HA BHCOTAX, OMASKMX K £, , He npomaoitner (pRCYHOK),
Tagam oGpasom, OpeaNORaraeTcA, 9TO paccmaTpHBAaeMas TEDDATODRA B Ig-
JOM OCTAHETCHA PafioHOM C 3AMHE-BECEHHMM MEKCHMYMOM OCEIKOB, HO pac-
OpemeneH@e © 0O BHCOTE OyNeT OTAWYHOE OT CymECTBYXuero B HACTO-
Amee BpeMs.

[Oycts, Banpumep, "HOBHE" KJIAMATRAYECKAE OCAIKA 38 IO

I'_I,{-F'-}“'""-.'-;r{z']'“ +lf|,1. {5

rme X, ( %,) - HOpMA PONOBHX OCAJKOB HA BHCOTE XX, ; S, 8
C,_ = COOTBOTCTBEHHO CPelHee KBAXDATAYECKOE OTKJIOHEHNE TONOBHX
0CANKOB KORKDETHHX NET OT HODMH B ROolimumesT Bapmaman; € -
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[a8MepHAA HESEBHCHMASA OepeMeHHedA,  XE8DAKTEDASYOLAA CTOOeH: BONHOC-
TH TomAa.

lpurATHe HaMU YCAOBHHE 0CO3HAYEHAH SXKCTPEMAJALHOGTR JET N0 BOX-
ROCTH (yCnOBMAM BuOANEHWS OCANKOE B TedeHHEe TOIE) M COOTBETCTHEHHO
dRE89eHAA &£ DOpencTaBnedd B Tadn. 1.

Tadnaoe I
SHa4eHRA & NIA JET ¢ PASNRYHEMA YCNOBRAMA BHIANEHAA

OCANKOB

YonoeHoe naspanme | [pemen mamenenns | Beposraocts | Cpensas mosTopa-

JneT i £ NOARNEHAR eMocTs (OmAH pas
38 N J8r
j_*Hu'li:ﬂ!!rjmaluliau.lrzrm::eau
Cyxue -3 E<-p U,0005 200
.ﬂluaa cyxae ~2€ £E£-4 0,025 20
Cyxre -41£ E< 0,67 0,163 3
Cpenane | €| = 0,67 0,5 2
- Bnamaue 067 <E < { 0,163 3
o U9eRE BraEnue d = € =2 0,025 20
. JHcTpeManmbHO
200

2 < £ £ 3 0,0005

4 S8BACAMOCTE NONMM OCANKOB ¢ OKTACGDA IO MEPT OT BHCOTH &2 A
‘0RAZaTENA & SANMNETCA B BRI

ble, 2) =8(z,) +r == (2, — X,). (6)

5{3’1“1:5&5 cooTHomeHAa (4) a (5) A Tor gaKTr, 9TO F{IJ: const
. S, = 240, - const nSy = S = 0,0005- consl,
{ oxywHN

83, 2) =B(2,) -+ Aas m({-] G

‘e nponapenenee AS = 0,004.

. Tarum oOpasom, aC0coADTHAA MONpABKA Ad x pacYeTy noaA ocamn-
'KOB NEpRONE © OKTAGDS MO MapT paBHa A d-fSw , rHe W - OpA-
EBNEHRAA NONpAaERa

dameln [i] (8)

B SGBAOHMOCTA OT &£ A ® NOpencTARNEHAE B Tadn. 2.
Kak cnenyeT a3 tacdn. 2 @ coorHomednA (7), OTHOCHTEABHHE RaMe-
_HEHRA NOnW OCANKOB 338 OHTACDE — MApT
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TAKEe BABACAT OT BHCOOTH MECTHOCTH B Domasatens £ @ npa domsmex
SHEYEHRAX NOCNENHAX COCTABJAADT yXe HECHONBKO NPOLEHTOB. YYATHEAH,
970 KoshlRUREHT BApaalM@ IONOBHY CYMM OCAIKOE B BHCOROT'OpPES COCTAR-
nagetr 0,2-0,4, a mnA ocankoER nepaome ¢ oxTAGpa nmo mapr 0,I-0,25,
MORHO MOJATATE CYmeCTBEEHHOE BJAMAHAE NepepacHpeNeneHAs NOMA OCAIKOB
00 BHCOTE A8 HNOCTOREDHOCTE OLEHOK BHCOTHHX SaBACAMOCTEfl ocanxoB naA
KOHKpeTHHX Ja8T, NOCKONBKY RosffauAeHTH BApRALMR OHKAIHBALTCA CpPABHA-
MEMA [0 BeNpYAHe ¢ OTHOCATEALHEMR MONpPaSBKAMA.

Tadnam 2
ﬂpﬂB‘]]IBHHHH oonpaBKka B 38aBACAMOCTR OT BHCOTH MECTHOCTHA
¥ MOKAE3AaTeJid BONHOCTR I'OIA

lNorkasaTexs BonHocTh roma £

Bucota, KM g — .

HAL yD.M. -3 -2 -1 I 2 3
0,5 3,30 2,20 1,10 -1 ,I0 -2,20 -3,30
L0 1,22 0,81 0,41 -0, 41 0,81 -1,22
1,5 0 0 0
2,0 0,86 0,68 -0,20 0,29 0,58 0,86
2,5 .63+ <108 0,51  "0,5I 1,02 1,5
3,0 -2,08 -I[,39 =0,69 0,69 1,39 2,08
3,5 -2,04 -1 ,69 -0,85 0,85 1,69 2,54
4,0 -2,94 =1,96 -0,98 0,98 1,96 2,94

Ha Ham B3rnan, oOHapyXeHHOe RSMeHeHME B pacnpenesieHRA IOJR
OCAIROB NEprofia ORTACGDE - MEpT B ronopoft cymse no BHCOTE B BABACE-
MOCTA OT CTeldeHd BONHOCTA TOHNAa NpencTaBMARETCA HOCTATOYHO AHTEpec-
HiM B BAXHHM B [PHERASNHOM OTHOWEHAR, B YBCTHOCTA UIpR ACOONE30BAHAR
B pacYeTax XapakTepRCTHR I'BIPOMETEOPONOrAY8CKOTD pPEXAMA TEPDATOPAR
mo MaTemaTHsecksM monensm. [lpm aToM GasoBad BHCOTE MECTHOCTR Z,,
WCHONB3yeMas B M3BeCTHOW KBazpaTWYecHORl 3aBACHMOCTA OCANKOB OT BH-
cotH MecTHocTH /2/

x(z)=x (|1 + ky(z2 —20) + By (2 — 20)7] (10

nondApaeTCcA, Kak NpEBANO, MeToIoM Opod A OWROOK, ACXONA A3 T pe Go-
BaHAA yoToflumBocTA mapamerpo k, @ &k, anA ser ¢ pasnmuAofl BOR-
HOCTEID.

llonaras, 9To EeyorofiumsocTs mapamerpoe %, # &k, Ha mpoms-
BONEHO BHOpaHHOM BuoOTe 2, B@3BAHA A3MEHEHReM OOKA3aTeNA HA aTOH

18



BuooTeé nuA JeT pasHOM BOMHOCTH, OA30BYW BHCOTY IR DACYETOB LENECO-
00pasHO BuORMpaTE paBHOfl Z_ .

B aToM cayvae rpaf@Kk Ha pECYHKe, MeTonRYeckall npReM ero nocrt-
POGHRA M OOGHKY BHCOTH 2 _ MORHO DACCMATDHBEATE KAK OCOCHOBAHAE K

Bulopy Ga30Bof BHCOTH DACYETA BEDTAKANEHOIO pacHpelencHAs OCAIKOB
N0 MATEMABTAYECKO N MONENRA.

JT09HEeHAE MONYYEHHHX BHPOLOE MOXET AITH 00 HECKONEKAM HAMpAB-
JeHEAM: OPOBENEHAE BHANOTRYHHX ACCHeNOBAHWMM IMA IpYrax ropHdx peilo-
ROB; YTOYHEHAe (asoBHX BHCOT 2, B fopvyne (5) m mx CpaBHeHEE ¢
BHOOTEMM X , IR DA3MAYHHX TOpHHX GaccellnoB CpenHelt Aspm.

Coecor JaATepaTypH

l.Apxanomora O.M., Terrep M.W. Pacopege-
JeHRe TONOBOR IONR TEBEDOHX OCAIKOB Mo Teppuropan CpenHeft Azpm #
Bx pﬂuqatﬂhlﬂﬂpnanu IAALRAONOrAYECKRAX MccnenoBaHpil. XpoHama, od-
cy=neH#A. - [985, - Bum. 52. - C. I77-I183.

2.BoposgrkoBsa JA,.H.,JeHwcos D.M.Tpo-
pamMmora E.B., llengrec HW.JL. Maremarpuec-
KO8 MOJIeJIApOBAHME Opounecca cTorRa rophux pex// Tp. CAPHAIMM, -
1986. - Bun.BI(76). - 150 c.

.. UEHIJC, E.B.OABISEPCKAA

K BOINPOCY PACYETA WCHAPEHMA B MOIEMH
SOMMWPOBAHMA CTOKA

Ina pacyeTa AcCHAapeHds cO CBOCOMHON OT CHEXHOrO MOKpPOBA MOBEpX-—
HOOTE (AacoefHa B monens JO[MADOBAHAA CTOKA T'ODHHX DEK HAME ACHONB-
‘S0BAHO BHpAXEHAS

E(z, )= E (2, n[l—up[—ﬁt‘l—ﬂ)], m

ree E(z,£) - mcoapedse (sa JeRany) HE BHCOTE Z B MOMEHT BpeMe-
mt; E,(=%,{) - NOTERURANEHO BO3MOXHOE ACNAPEHHME MPA NAHHHX
METEOpONOrAYECKEX FOJNOBAAX C HEOlpDAHHYEHHO YBAAXHEeHHOW OONCTRAAD~
mef DOPepYHOCTA, WAM MCOADPAEMOCTE (BHCOTA A BpeMs Te\xe); V(= ¢)
BMArosanac pepxHefl TpaAchopmApyromell eMKOCTA B MOIENA TpaHCEHOpDMAIMRA
OTOKA KAR MORA3ATEN: YEMEXHEHAA NOYBOLDYHTOB B MoMeHT £ (eMKOCTE
JCAOBHO OTHECEHA K BHCOTHOQ soHe 2 ).

HeoOxompMoCTh y9&T&8 BHCOTH MECTHOCTH [pR pAcYeTe RCOApEHARA C
NOBEpXHOOTH TOpHOro dacceitHs odycnoBNEeHa BHCOTHOM 30HANBHOCTED €ro

YENAXHOHRA B BePTHRENBHON A3MEHYABOCTHD METEOaNEMEHTOR.

I9



Hemnoxaa CxonmMOGTE ‘pPACYETHHX BENWYAH MCOADEHAA S8 BECEHHE-
AETHAR CE30R C pesynpTaTaMm mamepeHrd /6/ DOCHYy=RNE OCHOBAHAEM IUNA
WCIOONE30BEHAA HTOr'0 METONA HA MEpBOM 3Tale paspacdoTKM momeny. OnHa-
RO pacueT HCNApPeHAs 38 OTHENBHHE NEKANH W MECALH OK&3&8JCA Iopasjo
MeRee ToyHuM. [locnenHee, B oOmeMm, ecTECTREHHO, TAK KaK opa npodne-
RRR BPEMEHHOT'O wara B Oonbmefl cTemedm MPOARNALTCA NOTPEmAOCTA IOC-
TATOYHO rpyGoro MeTona pacyeTa WCNAPEHAA @ BECEMS OTHOCATENLHOM mpa-
BOMEDHOCTH COMNOCTABNSHHWA BENAYRAH UCOADEHWA, MIMEpEHHHX HA MAOmALKe
BOonodamaHCOBO# CTEHUMR, CO CpelHel B COOTBETCTBYDmell BHCOTHON SoHe
Gaccefina pacueTHoft Beam9gnHoff. OmHako cacTemaTnuecknit xaparTep OmWACOR
(saBumeAse pacYyeTHHX BeNAYMH B BNpeNe A MAae, 3AHAKSHAE - B Aule A
BECYCTE) OBANETENBCTBYET 0 HeoOXONAMOCTRM HpOBEpKA M COBEDUEHCTBORA-
HEA MeTONAa pacyers.

AHATA3 DOAYYEeHAHX DeSYALTATOB MOKA3AN, YTO ONACKA MEDBOT'O BANA
odycaoRneHH AeBepHO#l ounenkoil BeNMYAHH DOTEHUMANBHO BOBMOXHOI'O ACHA-
peEnA (mcmapaemocta) £, . JleficTBATENBHO, NpH ASCHTOYHOM YBJIARRE-
HAR HHXHAX A CPEJHAX BHCOTHHX 30H TOpHOrO dacceflEa, ¢ MOBEpXHOCTA
KOTODHX NPOMCXONAT MCOApEHAE B anpene - mae, ero BeJUYAHA He perias-
MEHTAPYETCA YBIAXHEHAEM R 38BACHT TONBKO OT E_.

JlnAa pacyeTa MCHApDAEMOCTH OWIO AWCHONB30OBSHO MIBECTHOE BHPAXEHAR
/1, 3/

Ey(z, f)= kD (2, 1), (2)

rge 7 (=z,4) - nefuunT BAAXHOCTH BO3NYXA B MOMEHT 4 HA BHCOTE 2
% - mapamerTp, NpAHATHH B peaynsrare nondopa paBHEM 8. 3HAYATENE-
HO® pDACKOMIEHAE OLEHOK NapaMeTpa & ¥ pAsHHX asTopon: 4,4 /3/, 5
10 /1/, 7-11 /4/, 8 /6/ (Bce BenmumHH MepecYATaHH INA pacyeTa ¢ Je-
KaJHEM [DETOM) = 38CTABANO HAC OOpATATE CONee MpACTAARHOE BHAMAHME HA
aToT Bompoc, Cam §aKT BapralR¥ BeNNYAH BIOONHE MOHATEH, TAK KAK B Bi-
paxenna (2) ¢ ODOMOmMED STOrO NADAMETDA YYATHBAETCA B HEABHOM BAIe
BIAAHAEG Ha ACOADAGMOCTE BeTpa, IARIEHHA, TEMOEpATYpH BO3Nyxa B Hpy-
rax gexTepoB (B TOM 9HCNEe DACTRATENBHOCTH), AMEQMAX BHYTPHTONOBOM
X000, & B TODHHX YCJNOBMAX A BHCOTHYD S0HAJBHOCTE. Besycnopdo, mapa-
METDH3SAA CTONE croxHux sffexToB TpedyeT yrouydenmAa. Woxoma ms To-
ro, 9To "...Ham HASKON B HeYRIBRXHEHHOW DACTATEJNLHOCTEHD NOTEHLASNE-
H8A BBANOTDAHCOAPAOAA 9acTO OORBHA K ACOApDEHAD C OTKpHTOR BOmHOM
MOBEPXHOCTA OpPA Tex xe ycaoeuwax" /2/, nnA pemeHRs arofl samaud GuaA
MpaBNeveHa AHJopMALAA 00 ACOADEHAM ¢ BONHOW MOBEpXHOCTA MO HAHHHM
HaSTomeHA#l HA BOIHHX RCOApPATENAX B 29 myHxTax TOpHOR TEpDATODMA
Cpenueft Aamp 8 Kazaxcrans. Illo rpafuxam NAReHHON 38BACAMOCTA HeraN-
HHY CNOEEB ACHADEHAA C BOMHO# NMOBEDXHOOTA OT Ne(ALATA RIAMHOCTA BO3-
nyxa, MNOCTPOSHHHM INA BCex MyHKTOR HACADNEHAMA, OCuNA ONpeNeNeHH Po-
ARYAHH mapamerpa &  (Tadn. I). B cpenmHem InA BCEro Mepmoma ¢ am-
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Tacdmaug I
3uaveHns napamerpa Kk, ompeneseHHse MO NAHAMM BONHLX
BCOApATENEH HA CTAHLUMAX B Opeflenax TOpPHOH TDPATODHRA
Cpennelt Asng p Hesaxcrana

Cranman ] 2 ma| k [ Cranops Z M £
Moxes 1,26 4,0 Qepraua 0,58 3,6
Cyxox 1,35 4,0 Q@pyuse 0,76 4.5
Kusrma 2,08 5,0 TUappakcxoe BEXp 0,97 4,0
Olirapar 2,18 6,5 EalTuk 1,68 4.0
B.Amssarackoe osepo 2,56 6,0 [IpmeBsnnck e 0,8
MR TR 3,02 6,5 Hoxomuam 2,52 7,0
Konwaraft 0,49 4,6 Jlymanoe 0,80 3,3
Foscy 0,48 3,3 Tamra 1,62 b5
Yareu I,01 3,7 Caracron 1,60 4,0
Tasaneme pa 1,62 4,5 IHaflpon 2,00 5,0
YaMKEHT 0,61 3,0 [afman 3,84 9,0
Asan 0,66 2,7 Wpxr 2,29 7,0
[lenmaresT I,0I 5,0 Jlexays 2,96 7,0
Karou-Keparafl 1,080 4,6 Myprao 3,58 7,0

pexs mo okTAGPE mapemMeTp k OKA3ANCH SABUCAMEM OT BHCOTH MECTHOC-
™ (pac. 1) ces aBHOR maffepeHumaumd Mo pasHuM paffonam Cpenmueft Asmp
p Kasaxorana. JL1A 9pCNEHHOR SNOPORCHMALAM STOM 38BHUCHMOCTH MOXHO
ROMOABESOBATE BHpAXEHRS

k= 3,02 exp (0,272 2), {3

Paoc9RTAHAHe BSHAYEHHA & [paBelNeHH B Tadm. 2,
Tacnpip 2

BHaveHAd napaMeTpa Kk , DACCYATAHHHE B 38BACAMOCTA
OT BHCOTH MeCTHOCTE Ho fopmyne (3)

-

iRi.. . O I 2 3 3,5 4,0 4,5 5,0

'kl w @ E-C’E 3.% 5!Eﬂ EIBE ?'EE E.QE IE.E II'E
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Comoorarnense ouerok napamerpa & Y Pa3HEX ABTOPOB ¢ HalineHHof
SABACAMOCTED (pmc. I) morasamo cnemymuee. Benmumua 4,4, peromenmo-
BaHAas I'TW mna pacuera MoTeps Tamux Bon Ha EBpomeitcrof TEPPATODAR

N
|_

Pac. I. 3apuceMocTs nmapamerpa %
B fopmyne (2) OT BHCOTH MECTHOCTH:

I - 3ananauft fane-llane; 2 - Kapre-

3mA, 3 - Cacceftn p.3eparwan, 4 - Ma-

MBD, 5 — Bapmufickrit Amatay, 6 - dep-

I'SHCKESR NOMRHE, 7 - BocTounuil m Ie-
Hult Kazsaxcran

2 i | i

& .y 4 Z N
Cre 2 OJALESXSWmT

CCCP /3/, coormeTcTByeT GoNee anm Menee peansHofl Bucore I,2 M. Hap-
HeHHHS OyTeM YHCASHAON ONTAMASAUMA Benmunsd 7-I1 mna Yenoep#t opoma-
eMux semens Cpenmell Asum /4/ B 5-I0 mna necso#t somu ET CCCP /1/ KA-,
EYTCA SABHWEHHHMA B 0OOTBETCTBYDT BHCOTaM oT 2,0 mo 4,5 ma. Omnaro
8TO0 CONOCTABNEHHE HE COBCEM NDABOMOTHO, TAK KK B paCcOoMa TDUBAEMHX
CHY9AAX NOMMSH OHTL BOJHMK BHJAN TpaHCIAPALAA.

Buna cjenaHs Tar®e NMOMMTKA ONEHKM NapameTps # 1o fopMyne
dafiroBa

E' = I:I.l.'j.rt{'l | uurzf-'lml &-'u = E'£-|7l|.|:h H-J

rae U,, , €,,, - CHOPOCTE BETPI M BIBRHOCTH BOSHVXA HA BHCOTE
2 M; @, - MaKCHMANEREA YUDYTOCTE BONEHOTO N pa NpR TeMmmepaType
MOBEPXROCTR BORH; /L — WACKO IHEd MEpRONA (B NAHHOM ciaydae — me-
RAJH) .

dng yvera BUASHWA HE HCNADAEMOCTE BHCOTH [OBEPXHOGTH (C YHENH-
9enmeM BucoTd B Sonee paspamenHofl aTMocdepe BOSPACTEET BEJHYRHA
Opmaofl CONHEYHOH pAZMALEA B YMEARUAETCH NDH NPOYAX PABAHX YOJOBAAX
JUPYrocTE BONAHOTO Napa) 6un mCOONESOBAH SMIORDEYECKE] MHORETEND

a = (| —0,0226z) . 1078 -7 (5)

YYATHRBADMAR DaspAREAHOCTE BOSHYXA YEDES3 IABJICHEE M BHBSNEHAHA R3
Gapome®pavecxoR fopuynu /5/. Ecnm nperefpesr ornmuned medemmrs
BREANHOOTE BO3NYXA HA BHCOTE 2 M HA METEODONOTRYECHO[ NAOmMALKE  OF

L]
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BBMRYEHE © - e B Jomuyne 3uftkopa, To M3 (4) m (5) npadma-

200

k=101 40,72 5. (6)

Ha reppuroprr Cpenunefl Asum m HasaxcTans B BeceHHe-NeTHAN MepuuX mo
REHAEM METBOCTEHUAA OpR yPesmYeHMA BHCOTH MecTHocTa or 0,5-I,0 mo
3,9-4,0 kM cropocT: BOTpA BO3pACTAEGT B cpenHeM or I,5 mo 3,0-

3,5 w/c, 9ro coorpeTcTRyeT mo (6) ymenaYeraw mapametpa A oT 3 XoO
B n BnomHe cornacyeTca ¢ ero xomom Ha pmc. L.

Pacger mcnapesna mo (I), (2) ® npexnonOXeHAR W3MEHYABOCTH OA-
pamerpa £ ¢ BuHcoToR, cornmacHo (3), §an peSYAETATH, OTAMYHHE  OT
OpexHero BapmafTa, KOTHe 3AayeHme & = 8 Owi0 MOMOODEHO M3 YCJIOBAS
COBNANEARA ASMEDEHHHX B PACCYATARHHX OMOSEB ACNADEHRA 38 BOCEHHe-NET-
HAR ce3oH. HamoMHAM, 9TO C/NOR ACNADEHAA, ASMEpPEHHHS HA MMOMANKAX ACG-
DSPATENEHEY MYHRTOR poNHOOBNS8HCOBHX CTARMAR Kusumsa (2,1 ma) m
loxen (I,3 MM) cOMOCTABMANACE C DASCCYATAAHEMA N0 MONENR BEJAYAHAMA,
OpemHEME B COOTEETOTBYONMX BHCOTHHX 30HAX CAacceMHOB peK AxaHrapad R
llckem. Camo Mo cede Takoe CONOCTARAEHREe HE COBCEM TMpPABOMOYHO, B B
8TOM OXy9ae K3MEeDeHAA MOI'YT CAVEATE JAANE NpACNAxXeHHAOR ousnkoft pac—
9eTOB.

B nomoM EBapRaHTe cnoff paccYATEHHEOTO 38 CE30R RCNADEHAA oKAas3an-
0f MeHEI® R3MEDPEHHAOTO 38 CY6T CHAMEHAA MECHAYHHX BeJAYAH B anpene-
BpHe. 2TO BCTECTBEHHO CNEIYET M3 TOr0, 9TO OAA BHCOTHHX 30H HAXE
3,5 i sHaveHrA & wmenmme 8, OmAaKO HeNB3A NEJATEH BHBON O NpedMyme-
CTBE Mpenuaymero BApAAHTA, B KOTODOM NpEYBENRAYEHHOS ACMAapEHAEe B &Mm-
pene — Mae myTeM MONOOpa NapaMeTpa KOMIEGACADOBAJNO HENOCTAYY ACMAape-
AR B pome - aerycre. llpennoxenHas snechk 38BACHAMOCTSE K OT BHCOTH
MBOTHOCTA (ASAYE8CKA OOCOCHOERAHA, MONYYEHA HA OCHOBE HES3BACHMOR AH-
JOMMALRA B HeCOMHEHHO MpeNNOYTATEARHEEe NPOCTOro MONOOpA.

[prunHy BHABNEHHOW CACTEMATAWYECKON NOTPEMHOCTR CNENYeT MCKATH,
¢ Hamel TOYKA 3peHAA, B cOocode YHCNEHAON OLSHKR perJaMeHTALAR RC-
NapeHAR HAJAYAEM BEJATH B DOYBOTDYHTEX, EOTODHI NpencTEEJEH MHOXATE-
JNeM B KBANpaTHHX croOkax B Jopmyne (I) m RoTopuft mpaBANEHee OHIO Ol

380ACATE B o0meM BANEe
_ po(z, 1)
ll —pr(— }.{z.u)]‘ )

PeHee BO BCEX pacdyeTax y Hac HernacHo Owio mpeasro B = I, 4ro co-
OTBETCTBYET Clenyomeil CATYALRAR: NpPA DABBACTBE MOTEHUAANBAO BOIMOX-
BOr0 ACOADEHAR R EJaroszanaca pepxHell Tpasciopmmpyomef emsoctm Be-
AWYAHA MCMNEPEHAA COCTARNAET BCero mums 63% odmero odsema Rmard. Ws
(I) m (7) caemyet, 9TO mpM Ce3rpAARYHOM BOSpPACTAHAR [, BONAYAHA
ECO2peHRA CTPEMATCA K BEJMYHHE Blarosamaca ¢ ©O CROPOCTHD, OmNpe-
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JenAemoft B Myrem nondopa, ACXONA M3 YONOBMA HAMAYYNETO COOTBETCT-
BAA DACCYRTEHHOrO WMCOADEHAR M3MEpEeHUAM, OWN0 YCTAHORNEHO 3IHAYEHpe
Kosffnmmenra B = 2,5: npu pemescrse £,- & wcnapserca 92% enaro-
380aca, 9YTO BNOJNHE COOTBETCTBYET OLEHHAM [IPOLYKTHEHON RISXHOCTA
NoYe paccMaTpuBaeMuHx pafoHOB.

Taram oCGpasom, 1A pacyeTa UCOSDEHNS B MOIENR TpAHCTODMELAA
CTOKA TOpAHX pEeR OPDRAATO BHpaReHnE

Eliz.t)=k(2)D(z. D) l] -..up( - k_ﬁ__g{ir.ﬁzﬂ” (8

He prc.2a morasaHO BHOOMHE YIORNETEODATENBHOS COOTHOWEHRE pac-
YeTHHX B AaMepefHHX BeJMYAH MCHApeHRs 3a PecedHe-neTHafl ceson. s
Mecanee pasdpoc TOYER, ECTECTBEHHO, ropasno donmewe (pac.2d), HO
OTCYTCTEAEe B CONBIRACTEE CAYYASE CUCTEMATRUECKNX MNOrpemAocTel CBA-
NeTeNBCTBYET O NpHEMJIEMOCTA NPENNOXSHHOI'0 CHOCOCE pACYEeTa WeNapeHns
B Monean. Hcrmpuenme COCTABAADT AMWE CAYYAR pPACYETA CAOEB ACHADEHRAA
MeHee 30 MM B HEONE - APrYCTE, KOIja 25HRAWEHWE PACYETHHX BEawyn
odycnoaneHo accymeHaeM Bepxdell rpanfopmApyomell eMKOCTA W3-33 Npex-
pPAmeARAs DOCTYIMEHRA TAJOff @ moxneBof BONN H& MOEEpPXHOCTE BOMOcdopa.

f.u,p,;i'
& a) FF

»00 &4

200 &

Pac. 2. ComocramneH#e paccuptannux npa B = 2,5
CJI08B ACOA[PEHAA O A3MEDEHHEMH HA cTaHuRAx Kuswmhe B
Noxem 38 peceHHe-MeTHAR nmepuonm (a) A mo mecamaM (d):

I - Kusuwmia, 2 - [lcrem

B npaponme sTO COOTBETCTEYET CAYYasM ACHApEeHMA B3 Oonee IJIYCOKUX
BONOHOCHHY CNOEB A NOMXHO OHTH OTPANEHO B MONEAM HANRYMEM OCDATHHX
oBAzefl, T.e. HEOOXONAMO MPBLYCMOTPETH AE TOMBKO BO3MOXHOCTE Opoca-
qUBAHASA BONH A3 BepxHefl eMKOCTA B HAWHWD, HO A MONOATHBAHAE NepBoR
pa mropoft. PaspadoTHAa sToro ONOKA B MONENA TpaHCQOPMALIAM CTOKA
ropHHX PR COCTABAT NpeIMeT nanbHe fuAx AccleNoBaHni.
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I.Bexsspreor B,.A., Kopesws B.W. Omur
BOMONE30BAHAA MONENR OPMADOBAHAA TANOr0 A ROXNEBOTO CTOKA DEK
AecHoR soHH Enponefickoft Teppmropen CCCE//Tp. Iwupomeruestpa CCCP.~
1983. - Bun, 246, - C. 3-20.

¢, Bparocepr Y .X. Wcnapenme B amvocjepy. Teopas, mcro-
pra, opanoxeHmA. - X.: I'mppomereomsmaT, - [985. - 350 c.

wBepwmeapnna JX.K., KpecrTomrcrmfi O.H.
MeronEveckne PeKOMOHIALAA WO ONPENENEHAD NOTEDh TAAMX BOX LDA
OpOTAO3aX CTOKA NONOBONBA PABHAAHHX per Epponejickoll TeppRTOpRA
CCCP. - ITW. - M.: I'mopomeTeom3maT. - 1982, - 94 c.

Sl ancos D.M,., Ceprees A.HU., Baxnm-
AoB A .3 . MareMaTRuecKOe MOIENAPOBSHAE BONHOLO DEXHMA
opomaemoro maccepa// Tp. WK ¢ Bl ¥YsCCP. - 1975. - Bum. 76. -

€. I20-1I31.
S.0oascrrfl 0O0.HW. Ksompocy yuera BHCOTH MECTHOCTA TDH

onpensieHEd ACHADAEMOCTA MO HEROTODHM SMOADRYECKEM JopMynsm B
ropasx paflonax Keprasam// MaTepranu k pecoycdnakadckofl Hay9HOR
FOHJepeRIA 00 BOMNPOCAM MEJHOpDAUMA B BOonHOro xoaaficrea. Yacts L.
Cdopapk crarteff. - @pynse. - IS68., - C.29-43,

6.lesnrc HW.JHN. YcopepueRcTBOBAHHAA MOIENE TpaHCHo pva-
OEE oTOKA TopHHx pek// Tp. CAHVM T'ockomrenpomera CCCF. - 1986.-

Bum, I25(206). - C. 6-I3.

I.B.9AMMAEB

WCOOABE30UBAHME MATEPHAJICE KOCMUYECKO! @OTOCHEMKH
P CPEIHEM MACUITAFHOM KAPTOIPAGMFPOEAHWH CEIEBHYX
FABIEHAN
(ga mpamepe TeppaTopaR Yscexckoil B Keprascxoft CCP)

llns BHABNEHARA 34KOHOMEpHOCTEH B pACHODOCTPAEHEHAR CeJIEBHX ARIE-
HEfl, pemeHRA 38189, CBA3EAAHX ¢ 2ameToll oT cenefl m OCODEOH C HAMA
OpOBOIMTCA KaprorpafepomaHse ceneHocHHx pafionoB, Har npaspao, Opa
gpenHemacmTadAOM KapTrorpafmpoBaHAn CeJIeONMACHHX pafloHOB MpOA3BONMT-
0f pafloRMpoRanpe ceneBHx CGacceflHoB mo cTeneHA ceJepoll ONABCHOCTH.

Or mudopa HaganbHOl RmacchRiumrapwm, T.e. OT TOro, 9TO depercA B OC-
HOBY paf#iOHMPOBAHAA, SABWCUT MONHOTA A NpakTAYecHANl CMHCI NPOBONA-

MHX padorT.

25



llpemnaraeMan pazfMuyHEMA ACCASNOBATENAME KMSCCHIMMALMA CENEBHX
OacceflHOB OoTpaxseT ONAH MAA HECKOMBKO aJIEMEHTOB, OMDENENADNAX CENe-

BOE ABJICHRE, R BCErma MMeeT HEROTODYD YCNOBHOCTE, TI'pDOMO3NKOCTE, HE-

PABHOSHAYHOCTH BBONAMHYX MAapaMeTpoB (aT0 - VHEABHH) OOLeM BHHOCA O

T o mwiomaar dacceflHa, odmm# oOneM cenePHX BHHOCOB OT ONHOTO Cefld,
YACTOTA cenenpoABNeHAAa B daccefine, muomank cenefopMppyomex 0Yaros,
rycToTa ceneBux pycen a mpyrue) /6/. llosHoe MR wacTHYHOE OTCYTCTERE
KONMAYECTBEHHHX XAPAKTEDACTAK [pOmENUAX CeNeBHXx OOTOKOB, 8 TAKxe He-
NOCTATOYHAR NOCTOBEDHOCTE AX ONpeNejNeHHA BaTDYNHAET CO3NAHAE eIARHX
NprALANOS palloEmpoBanna /6/.

lonomuTeNbHHEM MOMBATOM B KApTOTpaMIecKofl OUSHKE CeNeBHX ABNE-
Heft AapENack paspadoranHans B HasaaycKoM Hay9HO-WMCCNENOBATEABCKOM AH-
craryre (HasHMIMWU) cxema paloHapopanmna ceneonacHux palloHo® /8/, Ko=
TOpaA OWia MCNonb30BAHA OpraAnsaunsMa Tockomrmrnpomera COCP mna coc-
rapnednd no Tepparopas CCCP ofz0pHHX HAapT cenepol ONACHOCTR MAcCHTa=
da I:T 000 00O0.

B ocHoBy pafoRBRpOBAaHAA TEeppPATOPAM NOMOXEHH KPATEDRA OLSHKA MOm-
‘HOCTA ceaenpoABdeHns (pacxond M OoOpEeMH BHHOCA CEJEBHX NOTOKOB), MAC-
mTaGH KOTOPHX ONpPEeNEeNANT KOHKPETHYD HATErOPAN CeNeoNsacHOCTH. Beero
OOpeNeNeHO TpH KATErOpRA ceneBOfl omacHOCTH, NMOTEHUOWANEHO ONACHHE
palloHH A TeppaTOpMM, THNE CeNeBHe MpOARNEHAA OTCyTCcTRywT. CocTaB mo=
XOnHOM RRJOpMALAN, OONOESHHHA B OCHOBY pafOHApDOBAHAA TEDDHTODRA,
OTARYAETCA OT NAHHHX, MDPAMEHREMHX IDYTRAMA ACCNENOBATENAMA NOPA  COC=
TARNEHWRA NONOCHHX kAapr. Wpdopmapmefl npw ouSHKEe cTeNEHW ceneBofl omao-
HOCTR CIYRAT pesyNbTaTH NemappupoBaHns aspoforocAmmxor (ADC), rme
MOpjoMETpRYECKAE XBPAKTEPACTHKA CENeBHX 0Yaros, mnomanefl BmomocOopos
MOBEPXHOCTHOrO CTOKOOGDASOBAHWA B CeNeBHX CacCeflHoOR, mOXydaeMue B
pesyaAsTaTE OC0pACGOTHKA CHAMKOB, MO3ROMADT OpPOA3BECTR OpeNBapATeNEAHA
pacyeT OCHOBHHX 0OApAMETPOB CeJIeBHX NOTOKOB., Jllis donee naydeHHHX pafl=
OHOB COOTBETCTBEHHO HCMONBIYOTCA (AKTAUECKHE NAHAHE,

OcHoBapgpeM IR BBONA NaHHHX Heuwrdpapopanms AQC ABAMACE paspa-
GOTHA MO ONpeneNeHsn MEXaHRIMOE {opMADOBAHAA CeNeBHX MOTOKOB M CHO-
TEMATASALRAA YYaCTKOR, IHe MNpopcxonaT JopMuwpoBaHme nocnemHnx. Hoecne-
NOBAHMAMM BHACHEeHD /5/, 9To ceneBue moToxd OpMHPYDTCA B omnpelenes-
Hux dopmax pentega. Tak, HAHOCOBOINHHE DOTOKM - CENM HU3KOR mioTHOC-
ra (veHee 1500 kr/M®) - BO3SHMKADT B8 CYeT TPAHCIOPTHOrO W BPOSHOH=
HO-TPAHCOOpPTHOrO CENeBOro Mpouecca B Bomocdopax SKTHBHOrO CTOROOC-
pasoBaHAA, I'pAIeKAMEHHHE ¥ TpA3EBHE NOTOKAW - CEJNW BHCOKOM MIOTHOC-
ta (Gonee 2000 kr/mM®) - BO3HMKAKT B CENEBHX OYArAX MpPA COBATOBHX M ]
3pO3NOHHO-COBATOBHX CEJIeBHX lpoueccax.

Kaprorpajayeckas OUGHKA CEAEBHX fABMeHAN, MoAyYeHAAA B OCHOBHOM

no pesyasTatam memalpupoeanns AYC (Tar kak Gonbsmel 9acTeb JBKTHIEC-
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KA JBHHHE O Macmradax cenenpoABAeHHli OTCYTCTEBYDT), NO3BONANS BHA-
BATE OCOCEHHOCTR ceneldpoABNeHHA Ha Tepputopam CCCP, a Taume noprT-
‘BEpUANE OPeNNOCHIKA 00 OCWAOCTA MEXAHASMOB (JODMWPOBAHMA CeleBHX NO-
‘toKoB /1/.
: C pasBATHEM KOCMAYECHEX METONOE HOABMNSCE BOSMOMHOCTH OpM KAp-
YOrpafMpoOBAHMRA CeJeBHX ABAEHAR ACNONLIOBATE KOCMHYECHHe JOTOCHHUMKA
(KIC). B kavecTBe ACXONHOr'O MAKeTA (pi COCTARNEHWA CpelHeMacuwTaCHOMN
;;'lptu Ouma ODpAHATA Cxemsa pafloHNMpPOBAHMA CENEHOCHHX TeppaTopuld, pa3a-
padoransan KaaHUIMi mms odsoprux kapr. Ho B cany Toro 910 odnew
.}mﬂuunmﬂ HArpysKM cpenHdemacuTadAol KADTH OTIAAYAETCA OT MEJIKO-
‘MEcuTaGHOl, COCTAB NOKASHBAEMON WAJODMALAW CYNECTBeHHO MaMeHeH B
'C0OTEETCTBAR © Macwradosm KAapTH. Biapued pasnen - oOBEKTH, OONANam—
§Ee B 30HY NPOXOKNEHASA CeseBHX MOTOKOB, MOKA3AHH CYweCTBYKmMA® Cene-
 SEEATHHE COOPYNEHWA W KOHKPeTHHE OYTH NPOXORNEHWA cenell, omymena
DpARALRA - MOTeHUMANSHO ONACAWE TEPPHTOPHA, KOTODAR OTHOCEHA K cO-
OTEETOTBYLUWEMY RAACCY ceneBodl ONABCHOCTH.

CHOTEMATRSANAA OoNsmOro faKXTHYECKOro MATEpMANE O MACHTACAX Cce-
JEBHX NPOABNSHAH mo TeppaTopud Kaprasus u J3OEKWCTaH3 MO3BONUAA

¥

'OKOPDEKTADOBATH 3HAYEHWA KATEropuft ceneBod ONABCHOCTA, 4 TaKkxe Ompe-
\§eARXA HEOOXONMMOCTH BBECTA HETBEPTYD KATEropHb cenepoli ONBCHOCTA,
'§.0, BHIGAATE CacoelAd, IUe NPOACKONMT OPMULOBIHME MEJKAX CeNeBHX
motoxoB (mocnenHWs paHee pACCMATPABANMCE B OoOmell COBOKYOHOCTH BCeX
pefloHoE, 9TO NMPABONANO, OO CYMECTBY, K OKOHATYpPHESHRD CONBLMX TeppA-
70pall) , 9TO OYmECTBEHHO yBEAAYABAET RHJOpMATRBHOCTE KapTd (Tadnama).

I'penampA OTeNeHA CeXeBOR OMacHOCTH 'TEpPPHTOPAR

- Kareropaa cexemoft Pacxon negﬁmru ‘no- | Odwem uuangru OOTOKA ,
 DODACHOCTA TOKa, M7/ C THC .M

epras > 500 > 1000
Bropas 100 - 500 100 - 1000
Tpetea I0 - 100 I - 100
Yerpepras < 10 : <1

, DOpame 98 H e . Hs TepDHTOPHAX BHCHER KaTeroprn ceraeBo
_ omacHOCTA (mepBOil) MOTYT OHTH CEAeBHe MpPOSBIEHAA HASMMX kaTeropafl
(sropoli, TpeTeeil, 4eTBEPTOH), BTOPAS KATErOpAA cenepsofl ONacHOCTA

BRADYEET BOe OocremyowAe A T.n.




OmmMeTiM, YTO 9YeM KpyNHee MECHTAC COCTERIAEMHX KAPT, TeM GONEmE Tpa-
TauMi KETErOpHWM CENEBON ONACHOCTH, NODANOKH 3HAYeHAR KOTOPHX Onpeme-
JNeH H JeTaJbHOCTHED W3IY9EHHOCTH TepPDATODHA.

CnenyeT OCTAHOBATECA HE OCOCEHHOCTAX NpPAMEHEHRA KOCMUYECKON
AHLOPMALMAA NDA COCTABAGHRA HADT CEXeBOil TEMATHKM.

OraupTensnoll ocoCeHHOCTED mMeTomMKR HewndprpoBasuwa KIC aenner-
CA CTepeOCKONAYECKOe pacCMOTOEHHWE BCErO CeNeBoro daccefiHa B ennmAOM
foroodpase, 4TO NO3BONAET NPOCTPAHCTEBEHHO YBASATH €U0 pPa3pO3IHEHRHE
YACTH B ENAHOE UENCoe B JNEeNaTh 3aKANYEHAE 00 OCOCEHHOCTAX CeneMpoab-
neHpa B HeMm. EBany onpeneneHdol redepasasanss JoTORSOOpDAXSeHASA HA
KEC nposBnmeTcA BIAWMHOE pACMHONOXEHHE CENEBHX OYAroB H ONpemeNneHH:HM
naupme fram, TeM caMmM OCYCNOBMWBAETCA BO3MOXHOCTH OdoNee OCLEKTABHO
NpOBECTH THOOMOAYECKOB ﬂﬁEEnHHEHHE HOHTYDOB. EpDHB TOorO, HOenocTHOS
A300paxeHne 30HH pasrpysHd ceseporo moToka Ha KIC nmosponseT onpeps-
JATE pPEANEHHE TpAHMIH BO3AMOXHOTO BHOpoca ceneBofi maccd. llpm -HAXRIAR
ONHOPOOHHX MO BpPEMEHH W PEryNAPHHX CHEMEOB MORHO OCHADYEATE A3MeHe=-
HHA B ceneBOf NeATENBHOCTH B COOTEBETCTBEHHO OND2IENATE RANpaBRNeR-
HOCTE H HHTEHCRBHOCTE OpOABNeARs cenefl, uro o0ecOeYWBAST BHOENBHEE
00 HAM COBpEME@HHHX I'PAHAL pPAROHOB AX pacHpOCTpPAHEHRA.

EcTeCTBEHHAA TeOMETDHYECKAS PEeHEpaNn3alMA (POTON30CpANEHAA NpA=
ponAux odsekToB HA HIC maeT BOSMOEHOCTE OTOWTA OT METOLNRKA, Npexyo-
MaTpARAEEd MHOTOCTYNEHYATOCTE OJOOMAHAA KDYIMHOMACHTAOHHX MATEDRA-
JNOB K Conee mpocTodl - HeNOCPeNCTBEHHOrO COCTARNEHAA KapT HA JoToOC-
HOBE B 3afaHHOM macmTade, rie Oyren moHTaxa H4C coamawrca foTomma-
HH, CAy®amee OCHOBOW NJA COCTABJGHHA WCXOIHHX ODWIRHANOR KapT /4/,
9T0 3HSYHTENBHO YREJAWYABAET TOYHOCTE RAPTH ¥ OO3BONAST W30EEATH CXe-
METHYECKY® PACOBRY KOHTypoB. [lomeano scnoneszopadse KIC a npe npope-
[EHAR DONEBHX HAONLmeHUK, OOWMOravmix ONTHMBALRHO HEMETATE CETH Mapl-
pPYTOBE W BHOpDaThk HauGomee penpeacATATMBHbE yuacTkw. [pumedenne Koc-
Mpyeckol MHfOpMBLRM HAEMHOTO COKpAmaeT @ CPOKA MPOM3BOACTEA pasdoT OO
COCTEEASHAK KApPT, YT0, BBALY COJBMOrO OXBATAa TEpDATODHA HA CHHMRAX,
NO3BOMAET OHCTPO NPOBJNATE 8RANNS W 0C0padoTKY ceneBOd caTyamad, TaR
KaK B pacoTe WCMONB3YDTCA JHuE INecATKR HOU EeCcTO HECKONBKAX THCAY
AIC.

flponecc cocTaRNeHMA HEDTH cenebBoli TEMATAKA, PABHO KAK A IDYTAX
TEMATRYECKHX KAPT, COCTOAT @3 HeCKombRax sramoe /2, 3 e mp./. Ocra-
HOBAMCA H8 OCHOBHHX.

[Monroroenrentade pador Brnpuapr nondop KIC, dgoTommanom, TO-
norpadMuecKnx M TEMaTRYECKHMX HBDT Ha paflon wccnenosadmil, coOop goH-
NOBHX A NMHTEpaTYPHHX NAHHHX O CEenefnpofBRNeHAAX Kaprorpadapyemofl Tep-
PATODHA.
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lipe xamepaxeHoM RewREpPAPOBAHEA NepBOHAYAJEHO Ha HIC ompenmens-
DT0A KOHTYpH CENeBHX CacceflHoB, 3aTeM NemADHDYDTCA CENEBHE OYaTH,
IRomenA BONOCOODOB MOBEPXHOCTHOrO CTOKOOODAIOBSHAA, KOHYCH A NONA
BHEOCA ©OBNEBHX OOTOKOB, OONEBHE DYCNE R NpoxOonAmAe MO HAM COOTBET-
OTBYOnME TANH CeNeBHX OOTOKOB, KOTOpDHE B MPAHATHX YCAOBHHX 0003HA-
gepnax /5/ HAHOCATCA HA CHAMMA.

Bunmenenpe cenepux daccefroe nmo KOG He npepcresmnser ocodoro Tpy-
1A, 310 ropHufl peynoft daccefin anam Borocdop cas, AMenupfl Beck cejye-
BO} KOMILIEKC, CocCTOAmMM M3 30HH ceneoGpaAlOBAHMA, CEJEBOTO pycna, ce-
JAEBOT'0 KOHYCA8 ANA NonA BHHOocA. [nougnm ceneBux O&BCCEHHOBR MOI'YT CHTH
meHee 1 km™ m OpeBHmATE MECATHKA, 8 WHOPIA B COTHA EM™. 30Ha ceneod-
pA30BAHRA ceneBoro GacceliHa B 3aBMCAMOCTR OT TeONIOTAYECKHX, TEOMOp-
fororaveckax, KIAMABTAYECKAX A Npyrax [AKTODOB NpeNcTABNEHA DASAAT-
A mEHmuadTHEMA fopMaMp - ceNeBHMR OYarampR AAM BomocdopamA mOBep-—
YHOCTHOrO CTORooOpazoRaHpA. [lepeue gBIANTCA yvaACTHaAMH fOpMRDOBAHWA
PpA3ERAMERHEYX OOTOKOB, BTOpHE — HAHOCOBONHHX.

Cemepue 09ar@ OpAypOYEHH K BepxHell OTYOeHR rop. 3T0 COKOBHE
OTBETRASHAA BomocdopoR dacceflra, XapakTepusyomiecr 3HAYATENBHEME
JEIORAMA TANBEErOB A OKJOHOB, B HEJNMYMAEM PHXJOOCNOMOYHOrO MATEpAS-
nA,

Bornocdops MOBEPXHOCTROTO CTOKOOODEZOBAHEA - 2TO HOBEDYHOCTH,
odzagapmpe cnadoll mEdanBTpaupoHHOll cnocodHocTRD, IO SPOSAOHHOE
pacYNeHEHde HA MOBATAABHX Pa3MHEY I'PyHETax o0pa3yeT SKTHBHHI CTOK.
SaEEMADT OHA HAXHOO CTYOEHE I'OpP B AMEDT JMMHE{HO BHTAHYTHe JopMu py-
g8fl, MACKAE OYepTAHAA CHNIOHOB. Ha CHHMKE pacNOZHANTCHA no CRETNO-
~ gepoMy GOTOTOHY B MOMOCYATO-CTPYHYATOMY DHCYHKY QOTOMBOCpEMEHRA.

JemajpApopanme CeNEBHX OYATOB B BONOCCOPOB NPOMSBOIMTCA NApaN-
JBNEHO C BHOBNEHEEM CeNeBHX pycen, OOCAENHAE pacno3HanTca OO CeeT-
aoMy foroToRy, mpopezapmemy Gonee Temunid. Pycna daccellHoB, MO KOTO-
piM 98CTO MPOXONAT Cesepue morokw, Ha KIC mpocnremasapTcA OOMee 98T-
KQ, 9eM B cacceilrax o penKAM CeNelNpOABNEHREM. E pacompeHHHX MecTax
NONREH OOCNEeNHAe XapakTepasyoresa Cenmecud fOTOTOHOM 38 CHET ARKyMy-
AALMA B STAX 94CTAX ceneBofl maccH. Takne MONA BHHOCA CEJEBHX MOTO-
ROB OBANETENLOTRBYDT 00 YMEHEDEHMM MPONONBHHX YHNOHOB pPYyGea BONOTO-
KOB A ABUADTCA COABEEN 93CTHD MECTOM OCTAHOBKM OCHOBHOM MACCH CeA8—
POT'O MOTOKA.

HecMoTpA R RAXYMyLCA NpAMONAHEHHOCTH CeneBux pycenm, Opm cTe-
PE0CROMAYECKOM DACCMOTDEHARM OHW MMERNT SHAUATENBHYR H3BANACTOCTE,
g70 OOYCAOBNEHO KAK TeoJOrAYecKMMn (aRrTOpaMA, TAk W MONNOpOM MOC-
NeNAAX KOHYCEMM BHHOCOB CGOKOBHX TPHTOROB.

KoHycH BHHOCOB OEMEBHX MOTOKOB ABAAKTCA OHDENENEHHHM CBANE-
TENRCTEOM MESCHTAGOB celeBoro NPOABNEHAA. Yem HpyMHEE ceneBoll MoTOR,
ten Conpme pasveps KoHycoB BuHocoB. [lo HIC koHycd BHHOCA OOKOBHX
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CEeB @ PEeK PacNo3HaKTes Mo TAOu9AOR TpeyromeHoft jomse. lpa cTe peo-
CHOOWYECKOM DACCMOTPEHMM OCBEKTH AMEDT BHOYKIYD fOpMy A DATAACTHA
pAcyHok JoromsodpameHsA, NocnenmHnil odycnoBNed OPACYTCTEAEM HE HRX
pacTATENBEHOCTH, HTO XADAKTEDHO INA BONOTOKOB, AMEDMAX HEeCKOMBKO CTa-
nall akraBnsauan cenefl. Hanpupe KOHYCOB BHHOCA ¥ CGOKOBHX MPRATOKOB CBE-
IeTENECTBYET O TOM, 9TO COJNBIAHCTBO CENEBHX MOTOKOB HE BHXONAT 88
openenu caccefiya, 8 AKKYMYyAIApYeTCcA BHYTpA Hux. [Ipw Buxome m3 rop Ko-
HyCH BHHOCA OCHOBHHX BOIOTOROB MMEBT JIEHTOUHHI pACYHOK @ ceeTaufl fo-
TOTOH, OHR BHTAHYTH B PAIe ASHKOB MO YKJAOHY B HANpABRNeHMR OT rop HA
npenaropHyr paBHnAy. Konycd BHHOCE KpYOHHX CeJeONacHHX perR nemaipapy-
OTCA MO0 X8paKTepHOMY panpanbHOMY PRCYHKY. lenocTHoe pmsofpameHme @A
KIC 30HH paarpyaks ceneBOro MOTOKA NO3BONAET ONpeNeNdTh: peaJbHHe Ipa-
HALH BOAMOXHOI'O BulOpoca CeNIeBOR MABCCH, TARK KAK 9Yameé BCEI'0 CJenH HMeR-
MAX MECTO CeJeBdx MOTOKOB NOCTATOYHO YeTko nemndpupyorca. B sone
XOSARCTBERHOr0 OCBOSHMA XBpaRTepAHE DACYHOR KOHYCOB BHHOCA RAapymeH,
OdRapy=eHAHE HA CHHMKE CeJIeBHEe pyCna RHTEDIPETADYLTCA HA BO3-
MOXHOCTE MPOXORIEHAA MO HAM COOTBETCTBYOMMX THROOE CENEeBHX HOTOKOE.
Ha aTom sTale ONONBEPTAKTCA AHAAW3Y [opMu penbeda, B Npemenax KOTO-
pPHX OpPORCXONAT JOopMApOBAHAE CEJEBHX OOTOKOB, HAR OWIO OTMEYEHO BHmE,
ceneBue MoTokm fopMUpYyDTCA B OnMpeneneHAux fopmax pemseda. Tak, HAHO -
COBONHHE MOTOKM — B BomocOOpax AMTMBHEX CTOKOOOpasywmax OOBEpxHOCTER
8 I'pASEBLEe @ PpA3GKAMEHHHE - B CEJIEPHX 098rax, OO03TOMY NOpR OpOCTexa-
PAHAA HA CHMMEAY CENEEROT0 pyCcNAa BBEpX IO 30HH JODMHPOBAHAA CEJEBHX
NOTOKOB A OCHADY®MEHMA B BepXOBRE CENEBOr0 OYAra YKA3HBAET A8 Opef-
MYmEeCTBEHHOE MNpOXOXNEHNE BNECh T'pPASEKAMEHHHX NOTOKOB. JlomonHATeNb-
HEM RAIAKATODPOM ABMAETCA 30H& DASCPYaKH I'DAGRAMEHHLY OOTOHOB, HKOTO-
paf oOHAPYNMBRETCA B MeCTax BHXONA CEeNeBoro pPycJia B3 BOIOcOopa ova-
T8 A ANeHTAfAUApYETCA B BANe KOHYCOB PHHOCA, CYWeCTBEHHO OTJIAYAACH
0T KOHYCOB BHHOCS HAHOCOBONHHX NOTOKOB. (BBRRYy NOKANBHOCTE MPOABME-
HRA TpA3eBHX cenefl A BATPYLHATEABHOCTA RX DACMNO3SHABAHAA 0O OCTABNEH
HEM MMH CMEeJAM . AX BHIENGHWE CAMOCTORTENBHAO HE NPOA3BONANOCH, OHA
OfennHeHH C DPpPASCKAMEHHEMW) -
OnpeneneHHoe 3aTPYNHEeHWE AMEET MecTo B onpenenednna mo KEC cme-
NOB NpOXORNEHAR PpASeKAMEeHHHX MOTOKOB MO OCHOBHOMY pycny. B sToM
cAyd9ae BO BHAMAHME TDRHAMMANMCE IBAa MomeHTa. [leppoe - HAXAYME CAENOB
AKKYMYAALAA PpAICKAMEHANX OOTOKOB, KOTODHS® DACOONATANTCA OO pYyCHy B
BRIe nonejl BuHoca, pacmo3HaompecAa Ha KOC mo ceeTnuM monocam, HAXe
KOTOPHX pyCcno umeeT poBHHI Temdull JoTOTOH. YCHJNEHAMEe ANA yMEHEBHEHAE
naoTHoCcTH OTOTOHA HA OTIENBHHX YYaOTKAX MOKA3HBAGT, YTO DOCHENHAS
ABNANTCA MECTOM BKEYMYMALMW "NpePHAX” ceneBux MOTOKOB, KOTOpDHE,
BEANY NPHCYTCTBAA HA HAX DACTATENBHOCTH, HA CHMMHAX RAIEHTAQHLADYOT-
cA donmee TemHuM ¢oToTOHOM. BTOpoe - NpR OTCYTCTBAW CJAENOB T'DASERE-
MEHHHX MOTOKOB, HO IIpA HAJAYAA CEJEBHX O0YAroB, MOPSHAHX AJNA 38BANE-
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(HHX 036D BOSMONHHE NYTA OPOXORNEHHMA M MECTE Ax DAECPY3KN ompenend-
DTCA [0 HANOTHA C JPYTAMM TeppaTopuami. lpennonaraercs, YTo mocHem~
HEe OYRYT aKKYMYARDOBATECH B PECLMDEHANX 93CTAX NOMHHH HJAR MDA BHXO-
A8 B3 rop Ha nperropayo paBanHy. Hommesedo /7/, 9To smavnTensHEe mo
‘OBOAM MBCUTACAM TPAJEKAMEHHHE DOTOKA OCTABNADT B pembede HACTONBKO
R8DAKTEDHHE OJERM, YTO OHM COXPAHAKTCA HE ONMA HECHTOK ner.

lloras nyred npoxomneHns rpasexamessux cexefl YKA3HBABT ANME HA
OpeRMymeCTBEHHOE MpeoCNANAHME STOFO THOA MOTOKA, TAK KAR B npupone
fio OIHOMY A TOMy Xe DYCHY MOrYT NDOXONATH pAasNuydue mx Taou /5/.

Iyrs mpoxomneHms HAHOCOBONHUX MOTOKOB ONpENENANTCH M3 aHANA32
- OEpY=aDmRX BX JaHImAajroB. [pm pECHONOEEHAM B 30HE AKTHBHEY CTORO-
‘00pasyomnx BONOCJOPOR MyTA HAHOCOBOLHHX HOTOKOB O0HapY®ABAOTCA HA
CHEMEAX. AHANOTHYHASA CATYALMA OTMEYAETCR M MO OCHOBHEM pycaam Gac-
CB{HOB DEK, COOTBETCTBEHHO NPH OTCYTCTEAA CNEHNOR PpPA3EKAMEHHHX HO-
TOKOB.

B 30He xo3aflcTBeHHOr0 OCBOEHAR TEPPUTOPAN OCHOBHOE BHEMAHME
Opn newRipApOBAHAR CAENYET YHENATE ONDENENCHAD CENE33meTALX coopy-
NGHEJl B OCUBEKTOB, HAXONAWAXCA B CENEOHacHON aoHe.
; CenesamaTHHe COODYXEHAA, B 3aBACAMOCTH OT HASHAYEHRN, MACHTA-
00B A XxapaKTEDWCTAK CENEeBHX MOTOKOB, WMEDT COOTRETCTBYLmAR TRAN KOH-
‘orpyripit. lUo KIC momHo BumenuTh MRwe pyciaopse "rayxue” cenesamurTaue
- coopyxeApsA. OHM pacmo3EaDTCA MO x&paKTepHol mMomepegrol pomSugeckol
10N008, PACMONOXEHHOW MepHeHNAKYAAPHO PYCNY, BHNE KOTOPOrO MOXHO
pACNOSHATE OTCTOMHEK.

Hajopuauaeft o MecTONONOXEHAR OOEEKTOB, HAXONANAXCHA B CENEONAC-
HOR 30HE, ABAAKTCA MATepMaNH yNpaBneHall 0O rAnpoMeTeoponora Ioc-
kouranpomera CCCP. Jlemmjpaporanmre KIC nmoseonAeT NONOMHATE NepegeHs.
lnA yBepeHAOro Mx ONOSHAHMA WCOONB3YWTCA KapTH Macmmacda I:100 000.
lipa mepeceveHnn CeneBEM PYCNOM HACENEGHHOrO MYHKTA MAR MPOXOMIEHAMN
- 60 PANOM C MOCTDOMKAMA MPENMONAT'AETCH, YTO OHA MOTYT 3aTANNRBATECA
‘CENBHMA TOTOKAMM. MecTononoxeHme MOCAEIHAX OKOHTYPABAEGTCH HA CHMM-
ke, 8 OHOH9ATENBHO® YCTAHORNEHHE BO3BMOXHOCTA MX 3aTOMNEHAA Onpene-
AAETOA NpA moneBHx pacdorax. BumenedAue o0LEKTH HYMEpPYOTCA, 8 NAHHHE
0 HRX 33HOCATCA B COOTBETCTBYIUME KAPTOYKH, HTO OGNErYAeT B NAJB-—
- BBfimem Ax OMO3HAHRE OpA MONEBON KOPPCKTHDOBKE NemRmlpapoRaHMA.

ComocTarmeHne C TOMORADPTON MECTONONOXEHAN HACENEHRHX MYyHKTOR
B IpyTRX HADONAOXOSANCTBEHHHX OCLEKTOB HA CHHMKE OOSBOAAET YBepeH-
RO MpOBOLATE AX PHOENEHMe HA NepBux pranax padorTH, B JanbRefimeM mo
. MEpe HAROMNEHnNA OnuTa pacdorH ¢ KIC arToT npougcc MpOACXONAT CAMOCTO—
ATENEHO 083 MECTHOIO KOHTDONA KAPTH.

Monepaa KOpDpERTHPOBKA NemALpApOBAHAA OPOMSBONATCA C LRJLD ON-
penexeHAA IOCTOBEDHOCTH EKAMEpANEHOrO IewdfpRpOBAHRNA HA Y9YACTKEX,
BHALBANWAX COMHEHARE B NPABANLHOCTA WHTEpOpeTauAn naHHHX. Padora
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OpOM3BONRTCA HA BeproneTe Mp-B m camonere AH-2, Ra3eMAHMAR MapupyTa-
MA. ABpOBW3YaNbHOE odcnefoBaume Ha camonere AH-2 ocywecTBnserca Ha
TEPPATODHAX, @MEKmAX BHCOTH JIo 2500 M manm yp.Mm. lonesus padoTH NOS-
BONANT MpOBEDATE HANEXHOCTE ONpereNeHms Newms [pRpORAHAA myTell mpoxox-
EeHHA CeneBHX MOTOKOB W VCTPAHATE HENOCTATKA KAMEpaAbHOro newadpupo-
BAHAA, BHIBAHHHE B HEROTODHX CNY4YAAY TPYNHOCTED B BHUABNEHRR HA CHMM-
Kax B "saTeHeHHHX" MECTAX CEeNeBHX OYATOB M YYACTKOB AKKYMYIALRH Ce-
JIEBHX NOTOKOR.

Bonpmoe BHAMEHWE ymenAeTcs ONpeNeNeHAD HapPONHOXO3AHNC TBEHHHX
OOBLEKTOB, HAXOLAMWXCHA B 30HE 3ATOMNEHRA ceneBuMp nororama. [Ipa agpo-
ENZYAaNEHHX HACGMONEHAAX 30HH TPAH3ATA A AHKYMYNAUAM cenefl xopomo BH-
ABNANTCA TO BANMMEM CHENaM, KOTOpHE HO3BONAKT CYOHTE O NONMBEpXEHHOC-
TH TOr'O AAA MHOrO OOReKTA 3aTonneHmw. KHoneyno, B penseje mpocMaTpR-
BAOTCA OTHOCATENBHO CBEXRe CJAelH MPOXORNEHWs MOTOKOR,NA A TO He Mmo-
BCBMECTHO, 9TO He IaeT MOJHOTO OpencTAaBNeHAs O MacmTadax ceneBoro
nposenesps. leno ycyryonseTcs TeM, YTO STA CJAeNH, BOSMOXHO, Ee AB=
NANACE PE3YAETATOM MPOABNEHWA KaTacTpojaveckmx cenefl, nDosToMY OOEH-
KA NOopameHHOCTH OCLEHTOE CENAMH INAHHHMA METOIAMH HE COBCeM oO0meE-
TAEHA, Hapdonee mocToRepHYY AH}OpMELAD NAKT pes3YNBTATH HA3EMHAHX 00-
crenoBadnfl, rme 0o oOopocaM MECTHHX ®ATEnel M NAHHEM AHCTPYMEHTANL-
HOI'O ONpenensHnAd MAKCAMANEHHX YPOBHER CEeneBHX MOTOKOB BOCCTAHARAN-
BAETCA I'DAHMLA 30H 38TOMMEHWA CeNeBHMA OOTOKAMH.

llpn momeenx padoTax GONELOE BHAMAHRAE CRENYeT YyOeNWTh TeppR =
TOpHAM , I KOTOPHX MacwTads Ccenesoro NMpOABNEHAA HEN3BECTHH. B aThX
pafloHax BHOApADTCA OTHENEHHE TANAYHHE daccefiHu, THe Mo pesynbLTaTEM
AHCTPYMEHTANBHOIO M3EMEpPEHMA, N0 METHAM YpPOBHA BHCOKAX BON @ CNElOB
npomenmnX CeJeBHX NOTOKOE NMPORSBONATCA ONpENeNeHWe WX XapaRkTepHC-
TAK.

CrepyeT OTMETHTE, 9TO MONYIATE 3HAYEHWA MAKCAMANBHHX DAcXonoB
cenepdy MNOTOKOB INA BCey ceNneBHx Cacce{HOE — 3ala4a 3aTDYOHRTENE=
HafR (KaK BHACHENOCEH B npomecce Hemundprpomasms KIC, ma TeppRTOpHM
Yaderperana wmeerca 5000 cenepux dacceflroB), mOosTOMY MpRA ONpenens-
HAR ANA HepsyyeHHHx paftoHoR MacwTACOB CeNeRoro NpoABNEHRA WCNONE30-
BAJICA METOXN Teorpafuwyeckoll AHTEDNOAALAN," OO3BOAANMEN OYTEM CpaBHE-
HAA daccefilHOB ¢ W3IBECTHHME 3HAYEHUAMP PACXONOB CYINRTE O BOSMOMHEX
MEBCHTAECAax B CONOCTABAAEeMHX pafloHax, COOTBETCTHBEHHO OPA PABEHCTEE
BX ONOmanHux A ManmuadrHux ocoCeHAOCTEH.

Ina BepxHAX BHCOKOIOpHHX 30H CaccefHoB, Ioe CeNeBasg 8KTHBHOCTE
o0ycNORNeHa NEATENBHOCTED OUYATOB, J8MEDH pAcXONOB EBANY TDYNHOCTA
ofcnenoBaHAA aTAX pAllOHOR 3aTpYNHATENBHH, NO3TOMY NJNA ONpEeneeHEA
EENNYMH GODMADYOMAXCH SHECH PACXONOB ACHONB3YOTCA MOpJjoMeTpHYecKRs
XBpAKTEDHCTHKN CENeBHX 0YAaroB, NONYYeHHWe N0 DeayneTaTaM odpadoTHi
oTnenndprposannux KIC, rme mocae nepeHoca B KOHTYDORE HA TOMOrpa-
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{H9eCKYD KADTY MPOA3BONATCA [ONCYET KOMAYECTRERHHX 3Ha9eHnit mocaen-
X, DOSBONADWEY Ope Momomd pacueta /5/ OLEHWTE BepOATHHE MACWTAOH
geNeRoro MpPOABRNECHMSA.

Mocne momeBux pAadoT MPOWIBONATCA OKOHYATENBHAA cBONKA W KOp-
pEHTAPOBKA [E3YARTATOR BCEX 3TANOB, MOSEONAKMAA NPACTYOATE K COC-
TARNCHND ABTODCKOTO MAKET3 KapTH ( pUCYHOR).
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$parMedT cpelReMacuTacHOl KapTH CENEBHK ARNeHAl

Cremeds ceneBofl omacAocTh OaccefiHoe: 1 - mepeas, 2 - BTOpad,
9 - ypaTeA, 4 - "eTeepras, O — HECEJNEONACHHE TEppPATOpPAN; IpPOXOX-
NeHAe CefeBHX NOTOKOB npeAmymecTBesH0: 6 - HAHOCOBOIAHX, 7 - rpA-
96RAMEHHEX; PAJOHH C MPEAMYNECTBEHHIA 1ODMIDOBIHAEM : B = HAHOCO-
BONHHY OOTOKOB, 9 — I'pPABEHAMEHHHY NOTOKOB, NpWYNHE BO3IHAKHOBEHAA
paneft: I0 - xmBAm, 11 - PAALRANEHOE nponcxoxnenne, 12 = TDODHB
sapafBHHX 03ep; TDAHAOH CENeBOro NpOABNSHAA: 13 - TeppATODAR pas-
IRUENX KATEeropAll cenesoit onacHocTa, [4 - pasmenamuie TEe pPATODRA
0 mperMymecTBHHEM JO[DMADOBAHUEM rpA3eKaMenHEY R AEHOCOBOIEHY Ce-
N6BHX MOTOKOB; mpouae sHaka: 15 - HeceneBhe pycna pek, 16 = Jenm-

HpRA, 17 - o3epa




E ragecTBe OCHOBH NNA COCTABNEHAA MCXONHHX ODRATAHSNOE RAPTH AB-
AfpTCA CHNSOAAABHO MONTOTOBNEHHHE KOCMOJOTOILIAHH C HAHECEHHLMA Ha HAX
Pa3pARCHHEMA BneMeHTaMi# Tomorpajusecxol ocHoed. [lepBoRavaneHO  HAB
foronnaH co CHEMKOB NepeHOCATCA OCHOBHHE OyTA OPOXOXMISHAR CeleBHY
OOTOKOB. llanee N0 30AE AKKYMYNAUMR TDPASEHAMEHHHX OOTOKOB NPOBONATCA
KOHTYD, ABMADmAficA TpaHruell, pasmenArmaf TEDDATODAD C NpEeAMYmECTBEHA-
A JopMApOBaHEEM TDA3EKAMEHHHX M HAHOCOBOIHHX NOTOKOB, HO 008 CTO-
POHH OT ROTOpON NPEeNCTABAAETCA COOTEBETCTBYDTEE YCAOBHOE 0CO3HAYEHRE,
ROHKpeTH3ApyOWwee palOHH [0 THOAM NPOXONAmMAX SHech cenef. 3areM mpo-
BOIMTCA pafloOHWPOBaHME TEDPATODAR MO CTENeHW CeneBofl omacHOCTH, THe
NpeneNbHHE 3HAYEHRA MAKCAMANBHHX CEJeBHX DacXONOBR ABJNADTCA OCHOEOH
OpPA OTHECE@HAR COOTBETCTBYLWErD CENEBOr0 dacceflds K ONpeNeNeHHOMY
KMBCOCY KATEropARm CeneBolff onacHOCTH.

Tlenesnc ceneil ompenenneTcA B3 AHANASA 30H (OPMWPOBARAA CeNEBUX
norToroB. JocTATOYHO HANEXHHM NMDPA3HAROM PIALURANLHHX ceneft ARNAETCH
ovar - ceneBofl Bpes, 00pa30BAHWE KOTODPOr0 CRABAHO C NDODPHEOM BHYT-
PANENHAKOBHY eMKOCTEf B MODEHHHX 038D A HNpYyrEMa OpagnHaMa. Cexm,
00pa30BaHAe KOTOPHX MORET OHTH CBASAHO C NPODHBOM SABAJEHHX 03ep,
OnNpenenArTCA OO0 FAHHEM COOTBETCTEYmmAXx cayxd. Onpermesnme mx MecTomo-
JAOXEHHEe, OYAIA JNerKo nepeHocAT Ha Joromnad. OcranbHHe chygam npodc-
XOERneHaa cenell oTHeceHH K Nomnesomy (amBHeBoMy) redeancy. lanee ma
foTonnaH B OPHHATHX VCJAOBHHX OCO3HAYEHAAX HAHOCATCA OCHERTH, HAXO-
IAMAECA B cenconacHo#f aoHe, H CeNelamATHHE COODYEEHHA.

Bumonu

Opamenenpe KIC mpm COCTARNEHAR CpENHEMACHTaCHHX KApT cenepof
ONACHOCTA MO3BOMAET B KOPOTKWE CpOKAM MPOBECTR HKAapTOrpa{epoBaHpe ce-
JeonacHux paflorop. 3jfeKTABHOCTE AcCHOONb30BaHAA HIC ompenmenneTcs He
TONBKO CPOKAMA COKpAmeHMA NMPOMIEONCTBE pacoT N0 TEMATAYECKOMY Rap-
_TOrpeQupOBaHMD, HO ¥ O0ecHeYMBEET TOYHOCTH BHIEAOHHA KOHTYDOB H
O0BEKTHBHOCTE, [OSyALTETOB,

Wajopmanps cpepsemacurTaOHOfl HADTH CeNEBHX ABNEHWH OO3BONRET
onmpenenaTh pailoHH pACODOCTPAHERMs ODOABAEHAN cene@l B cTeMeH: cexe-
PO OoNACHOCTH KOHKpETHOR TeppnTOpAM, OCHOBHHE NYTRA NMpOXOEOEHAdR,
TRO, I'eéHEe3RC CEeNeBHX HOTOKOB, OOBBHTH, HIHICIJ],H[E_HEBH B cenerRod BO0HA8.
Kapra aengeTos OCHOBHEM CHODABOYHEM MATEDASJIOM, DETNAMEHTHPYONAM
BONPOCH OPOBENEHAA MAHCKAHMY MDA OCBOEHAM TODHuY pallOHOB € Yy9eTOM
oeJIeEO}i ONACHOCTE W pa3padoTHR A OCywWecTBNEHHER MepONpRATRE mo sa8-
meTe OT cenefl CYymecTBYOmAX W MIAHEPYeMHX K pasMemeHAD o0LeKTOR X0-
3AlCTEEHAOrO ACHONB3OBAHARA.
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E.M.BUIMHEEEA, M.E., BE/IMHCCH

AHTPOIIOTEHHOE BUMAHME HA TYLPONCTWYECKHH
W IMIPOYWWMYECKMH PEXMME p. HAPHH

Iis donee DONHOTO R DANROHAJBHOTO ACHONESOBAHAS BONHHX pecyp-
coB A pexax Cpenmeft Asup Bo3pomATeA Kackanu I'3C ¢ BOMOXPaHANAMAMA.
Hapud - omHa A3 caMux GoraTHx sHepropecypcami peg Cpennefl Asmem, @
ga Hefl yme padoTANT YETHDE BONOXpPAHMNAMA. Kpynuefizee A3 HAX R BO
poafl Cpenneft Aspm - TOKTOrymBCKOE - ABJAAETCA MOKA ENAHCTBEHHHM B
pErHOHE BONOEMOM MHOTONETHEro DeryinpoBaHds CTORA C MOJHHEM 0C0BLeMOM
19,5 mapn.m®, Hpoermapyemoe KamdapaTmEckoe ponoxpaswname % 1 - BTo-
poe mo BenmumHe Ba p. Hapua ¢ odwemon 4,63 WIpI.M® - GyEeT ocymecT-
BAAThL CE30HADE perynmpopsHme cToka. OcranbHWe MATH BONOXPAHRAMAM —
EBCONBIAe BONOEMH SHCTO SHEPreTAYeCcHOTO HA3HAWEHAA O CYTOYHEM pe-

&
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rynapoEaHmeM cToka, ¢ odsemom or 14,5 (Yukypraxckoe) mo 380 (Kyp-
ncafickoe) MaH.M>. Bce BONOXDAHANAMA HAXONATCH MAA OPOBKTAQDYRTCA B
CpemHeM @ HARHEM TedeHAdx pexs. EcTecTBeHHo, 9T0 Hagdombmee BARAHRE
HA CTOK M PRIpPOXEMAYEcCKall pexpM DEKM A3 BCEX BOLOXDAHANHN OKA3HBA=-
et Torrorynecroe. Pexky Hapudn y mawn. YaTepek MORHO CYRTATE NpAKTR-
YecKl He M3MeHeHHON xos3aflcTeReHHOR nesTenmHOCTRD 4enopexa. 3neck Ha-
PHH - DpEKA CHEroBO-JeNHAKOBOI'O NATAHAA, HONOBONEE IAWTCA C amnpena
0 BEMYCT, M2CAL C MAKCEAMANBHHM CTOKOM - AUEL, Koaffamment liynsna
paged 0,86. B Oynymem Knmn. Yarepek orkaxeTcs Heme nByx HKamdapaTsh-
CRAX BONOXDAHANAM, OpoeRTApyemux Owed B dwed.

CrenyomMe A3 paCCMOTDERHHX CTBOPOB - ¥ I'.Tamkywmupa @ I'.Yuryp-
rafa - pgaxomAarca B 80 @ B 120 v HAme TORTOrYNECKOr'O BONOXpAHANRMA.
A ONeHKA BAAAHAA STOr0 BONOXPEHANAMA, RHTEHCABHOE HANOJHEHAE HOTO-
poro Rasaxock ¢ 1978 r,, Ha BHYTDAPOAOBOE pacnpeneneHwe croka p.Ha-
pHH EMBXMAECA DANH PANDONOTAYECKAX HAadmomeHdnll OWAR paadATH EA HBa
meppopa: y T, Tamrymupa - ¢ 1963 mo IS77 r. R ¢ 1978 mo ISB4A r.; ¥
r.Yaxypraga - ¢ 1916 mo 1977 r. m ¢ 1978 mo 1986 r.

o cpejAAM MHOTONETHEM 38 YRA32HHHE IONH CPENHMM MECAYHHM pac-
XOISM BOOH OWI NONCYATAH CTOK B ero pacnpelefieHRe BHYTDA IOna
(vacn. I). ¥ r.Taukymupa sa meppon 1963-1977 rr. cpemHmii MEOTOJET-
HEfl pacxon Boau oxasamcA paBEuM 465 m®/c, rosifuumenT Baprauam -
0,22, MagcemanbHuE{l pACXOR OTMEYAJICA B AOHE, MAHWMANBHHR - B jeBpa-
ne. Kospjuupent Myneua, xaparkTeprayomaid OTHONEHRe CTOKA ANIA-CEeH-
TAGPA K CTOKY 338 mMapr-aweas, cocraesn 0,80. Crepmosartensso, p.Hapud
oo kmaccafaramgan E.I.Uymeus ABnAeTcA, HAK B y Jyrepera, pexolf CHero-
BO-MENHAKOBOTO NAT3HAA.

Mexny ropomame Teamxkymup B Yuxkyprae sadupeapT BOLY HeTHpe KaHa-
na, KpyoHefimaM m3 KoTOpHX ABnAeTcA EBoasmwofl depraHckad.

¥ r.Yagyprana o 1963 no 1977 r. cpenamil muoroseTHa#t pacxon po-
ne pasen 350 M%/0, T.e. moTeps CTOKA HA ADPATAIAD COCTABWAM B CPeX-
pem II5 M%/c. Mecaln ¢ MAagRCHMANEHHM CTOROM Tak xe, Kak @ y r.Tamky-
MHpa, AEHB, Rosffeument Wyasuma 0,77, T.e. BANAHAE APPATALMR HA Bejd-
YHHY rONOBOTO CTOKA y®e CYMECTBEHHO, 8 B MECAIH C MAKRCHMANEHHM BO=
nozadopoM (RDHE - ABCYCT) pASHALA B DPACKPAAX BOJIH BEDXHErO R HAEHE-
ro creopa BospacTaer mo 150-300 m%/c.

B nepuon HanonHeHAA A padorH TOKTOrYABCKOrO BONOXpaHANAmMA Cpel-
HEdl MHOrOJAeTHAR pacxon BonH y Tamkymupa cocraman 368 m°/c, 8 y Yu-
gyprasa - 296 m°/c, T.e. OTMeveH saMeTHHH cmap cToka B p.Hapud. Bos-
pocAa pasHMUA B PONOBHX pacxonax B STAX CTBOpAX, TAK KAK B 8TH Io-
IH BO3pOC M Bomo3adop B KaHANW.

PacnpeneneHne GTOKA BHYTpR roma B mepaon 1978 - 1986 rr. mox
paaAEAerM TOKTODYJNBCKOTO BONOXPAHANAME SAMETHO mamedunochk: a y Tem-
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KymHpa, R ¥y Yagyprasa nponsomno Nepepacnpenefedne MagCHMyMa CTOKA
BHYTPR NepRona MONOBONBA © MAA — AKHA HE WOAB - ABPYCT B COOTEETCT-
BHR ¢ moTpeddocTAMA mpperauep (Tada. I). Mecamem ¢ MaKcHMaJNRHEM CTO-
RoM cTan moib, Kospjmumedt Mynsua sospoc y Tammymupa mo 0,99, a y
r.Yaxyprasa - no 0,91. PacoMaTpupanock TakKxe pacOpensiedme CTOKE
BHYTPR OTHeABHHX NeT. Ocodo caemyeT OTMETATE MHOTOROLHHI CTOK B HAX-
HeM TeveHms 1882 r. B Bepxdem Teveanp Hapwra oH O MAJOBONHIHM, 8 B
HRXHeM 3a cyeT cOpocoB TORTOrYNBCHOTO BONOXDAHANAMA, OCYHECTRIABMNE-
Ir'o B aTOM CONY MHOTONETHEE DEeryAMApOBaHMe, OH OKA3ANCA MHOT'OBOILHEM.
Tak xe, Har B cpemHeM 3a MAOTOJIETRE, CTOK B HeM paclpeflensr Gonee
paBHOMEDHO; MECALl C MAKCHMANEHEM CTOROM - RAXNIEL, Koabjaumrest lynem -
0,83,

B 1986 r. HavaTH RAONIDNeARA 38 CTOKOM HA HOBOM TAIDOCTROpE -

Y yoerbA. B sTom ronmy ¥y yoThA OCOOEHHO HA3SKEM OWN CTOXK B CEHTAODe
(radn., I). MecAamem ¢ MarRCHUMAABHHM CTOKOM OKA337CA Mall, 9TO, BEDOAT-
HO, CBA3AHO € HECHONBKO MOHMREHHEM BORO3300pDOM B KAHANH HA YYaCTHE
JORYyprad - yeThe M3-33 BECeHHMX JOoXNed @ ¢ AHTEHCABHHMM cOpocaM B3
TorTOrynscRoro Eomoxpauunama. 1986 r. Oun ypesBuYaliHO MANOBOMHLM;

¢ MapTa 00 ABryCT 1MA WHTEHCHBHaA CpadoTHA BONOXDAHWAAMA, B HOTODOM
YEe B MEE YDOBHA yOANWM HRXE YpOBHS MepTEOrO odeema. K aBryery owno
cpadorafo 1,5 mapn.m® A3 mepreoro oowmema, M XOTA ¢ CEHTAODA HAava-
JOCE MELAEHHOE HATIONHEeHWE BONOXDPAHANAMA, K KOHIY TONA YDOBR2RE BOAH
B Hem He poctar YMO. I986 r. omasanca OOcCHAeOHMM B OYEHE MAJOBOIHOM
magne jet - 1582-1986 rr., 8 TORTOrYABECHOE BOLOXDAHANAME K KOHLY
3TOr0 IMKAS Ouno cpadoraso Hpxe YMO ma 0,7 mapm.m3.

Ha camoMm Huxeem y9acTKe p.HAapHA pasSHAUA B pacxonax Bomd y Yu-
EYPraHa R Yy YCThA Ouia MESHCHMANBHOZ B AKHE-AEIYCTE @ COCTRRIANA
240-3I0 m3/c, xOTA TANpOMETDHYECKA YYTEHHHE BONO33aGOp HE MpeBHLAN
240 m3/c. OueBpmAo, 3MECH AMEET MECTO HEYYTEHHHY BOIO3ACOD MHOTOYAC-
JAeHAUMA HACOCAMH, 3a0ApADMAMA "BOLY IOAA ODOMEHMA R MDOMEMASHHHX Opef-
nprATAR.

WapecTHO, 9TO OpR HERCKEXEHHOM DENAME MAHEDAJA3SLAA BOOH Adnme- §
HAEBTCA BHYTDH TOIA B 33BACAMOCTA OT KomedaHAl BOHNHOCTE - MAKCAMYMY
CTOKA OOHYHO COOTBETCTBYST MAHAMYM MBEHepasm3awin, R #Haodopor. M
Hapuna y YaTepera xaparTepeH AMEHHO TaKOfl XONIl MAHEpaNM33UAR KaK B
CDElHeM 238 MHOTOJGTHE (pnn}'hm-;} TAK # B OTHENbHEE TOiK. MWHepaiHaa-
AR BOHH ¥ ﬁ’qrepem ¢ 1964 nmo 1985 r. mamenanack or 123 mo 353 mr/x
(B oTHenrHux Npodax), &8 CcpenHeMecAYHHEe 3IHOYEHAA, CDEIHAE 38 3TOT
mepnon, — oT 218 mo 343 mr/n.

Jo 1977 r. BHyTpRromopoil xOom MRHepamasauad BomH ¥y I, Tamrymupa
OWl TaRAM e, KAE R Yy YuYTepera C MUHAMYMOM B ARHE-AKIE B MOMEHT
NpOXOXNEHAA OAKA MONMOBONEA W MAKCAMYMOM B §EBpDANE B KOHUE MEXEHH.
Ho y Temkymupa camMs BeAWYAHA MAHEepANA3aLAR yXe HECHONBRO BHme, 9YEM
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¥y Yarepewa. Tak, mo XaHAEM OTHeNBHHX NpO0 OHE @MaMeHamack oT 150 mo
5I0 mr/a, 8 mO cpejHAM MECAYREM CDEIHUM MHOTONETHHM 3HAYEHHAM - OT
243 mo 415 mr/n.

Cpenanit MEOrOXEeTHAA BHYTDATONOBON XON MEHEpPANA3ALAA BONH ¥
r.Yekyprasa B nepuom no I977 r. HECKOJBKO OTNAYAACA OT TAMNOBOrO ¥
Tamrymupa 88 CYET EARAHAA ADPAraund. MpHAMYM MAHE pANA3a0A# NPBXONAT-
€A HA AKHE — SBryCT, MEKCAMYMAE IBA, OIMH - B AHBEpe - jeBmye, B KOH-
06 MBEEHA, KOrIA peRs NRTAeTCA OpPeMMYIIECTBEHHO MNON3IEMHHEMA BOINAMA M3

A
600

M #i
I

o

Jaf
250

f 0 oV ommomrnim

Enyrparonosofl xon HHHBPEJIEEEH[L;{H M @ pacxonos
BOIOH (3 Ds HH :

I a1l - mage NH3aLRA BOIH Mﬁ A pacxomu
Boid &y ¥y YuTepeka COOTBETCTBEHHO; 2 B 3 -
MAHEepanasauds BomH y Tamkymups Mr sa I976-
I984 » I963-I977 rr.; 4,5 - MaHepana3agng BO-
s glhﬂ;l.rpr'HHa % 2a 1979-1986 g 1963-1977rr,
; - MUHEpPANM38LMSA BOIH M PECXONH BOOH ¥
ycTea B 1985-I986 rr.
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Hapdoiee YHAMEHHHX OT pycna BONOHOCHHX PODASOHTOB, BTODO# - B CEH-
TAdpe, KOPNA OpH HESKMX YPOBHAX BOLH B peHe BO3pPACTAET NDATOK NOR-
3EMHHX @ BOSEDSTHHX BON, B TOM YACHE HONNEHTODHO-IDEHAMHHYX. AHAJNO=
TAYAHA OCeHHAN MAKCHMYM MRHEDANMM3ANMA OTMEYEETCA M B Be[DXHEM Teye=-
uEp Cupnapsw /2/. lo 1977 r. maHepanmssuna BONH ¥y Yuxyprasa komeda-
NACE MO NARHIM OTHeXLHHX npod or 214 mo 549 wr/n, a mo cpenmseM Me-
CAYHHM CpENHAM MHOPOJETHAM €€ 3HAYeHnAM - oT 284 no 420 mr/x.

B nepnon HANOAHEHWs @ wacTRYHOM cpadoTks TORTOryJABCKOrO EOLO-
xpaHanema (IS78-I984 rr.) pesko A3MEHANOCH BHYTPATONOBOS pacnpene-
nedpe MpHepanAsamme y r.TaukyMsEpa: ¢ AHBSpA 0O BOJE OHA OecOOpANOR-
HO KoJedmeTcs B O9eRh Hedonpudx npepensx - ot 300 mo 316 mr/a, sa-
Tem nagseT mo 273 mr/n B ceHTAdpe, NOCAE YETO BO3pACGTAET B KOHLE Io-
18 no 339 mr/a. B yKkasaHAHe ceMb JeT OCOGSHHO B NEpHCH NOJOBONEA
ToKTOryABCKOE BONOXpAHANAWE B CONBLE!d Mepe OCYmecTBAANO CE30HHOE
PEryNApOBAHME CTOKA, 9eM MHOroneTHee. MOXHO MpeANoOnNOEATE, 9TO0 B AB-
TycTe - OKTAODe ODOMCXONAT cOpOC A3 BONOXPAHANNNE BON, HEROMWBUHXCEH
B Nepaon NONOBOABA R AMEDMAX HAMMEHRBWYX MUHEpaln3aUAD.

E HapuAe y Y9xyprasa xOR CpeNHAX MECAYHHX SHageHnld MuHepanass-
uee 33 nepnon [978-1986 rr. oyedh cxox ¢ TEuKYMHPCKMM, HO B CeHpAG-
pé OTMeHEeTCR 3aMeTHH OONBEM MUHEpaNM380AR, CBA3AHHHY C BHKNAHABA-
HHEM B pYCJNO POSBPATHHX BON. 32 aTOT NMEpUON MAHEpannsalpA y Yukypra-
ga menamach ot 20L mo 387 mr/n (no mauHEM OTZEenBHuX mpod) m oT 284
no 345 mr/n B cpensem sa neppon. HamGonee YeTHO NPOCHAEXABAETCA CeH-
radpecKall MUK MMHEDENA3ALMN B ycTeeBoM cTBope B 1586 r. Ope cpended
mecsaHoM pacxone ®omd 9,3 m%/c (pme. I). B ycTseRoM CTBOpE MuHEpami-
sagAA RARCONBEEA M3 BCEX MSMEpeHHHX B BHUEJEMSmAX CTBOpax @ B ampe-
ne 1986 r. mocrarna 637 mr/x.

on BMAAHAEM BONMOXPEAMNAMA PESKO YMEHBUANACE SMILTATYNA KoJeda-
unil Mugepanasanme BEyTpa roma - y Tawkywmupa B 2,2-2,6 pasa, y VaKyp-
rags - 8 1,8-2,2 pasa (radn. 2).

Tadnana 2

AMIUIATYIA Komedanafl MAHepaldsalAl BOIH p.Hapua

AMnanT gonedaHA# MAHE DANTAZELHA,
TRIpOCTEOP HEEEE’_" ?.Egﬁmﬂ‘ Ly
N0 IAHHEM OT— | MO CPENHMM MECAYHHM
Kama. Y9Tepek 1964 - 1985 270 124
r.TamxyMup 1963 - 1977 360 172
1978 - 1984 166 66
r. YaKypras 1963 - 1977 335 136
I8 - 1966 186 61
Yorne 1985 - 1986 422 £
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CocraR BOIM M cooTHOweHme MEXRIY INABHHMA BOHAME He H3MeHR—
AHCE,

lon mnpAHAeM XOSAACTB2HAON HEeATEABHOCTR NPOACXONAT HapacTaHAe
MiHepanAssuau Bone or TawkyMupa K YUkypraay R 5aJee K YOTED B Tege-
A@e CONBmEN wACTH TOOE - ¢ AHBApA N0 OKTACOpE. MakKcumanbRas pasHALA
OTMEHAEeTCA OOWYHO B ceHTACpe. Ha npmycTheBoM yaaoTre (oT Yaryprana
no yerbs) B 1985 m 1966 rr. sameTHoe yBemmuenne MAHe pANA3ALUMN Badmo—
AAN0Chk ¢ {eBpanA M0 CEATACPE, 8 B jespane L1985 r, pasmmMUA cocTaBuna
360 mr/n,

PaccMOTpeHO nsMeHeHNe OO INAHE pEKR CONepRaIHAA emeé HecKONBRAX
KOMIOHEHTOB XHMWYECHOr'o cocTaBa BONM (cpemamx 2a mepuon 1978-

IS86 rr.). Tak, comepmanme HATPATOB - camofl yeToiuneo® $opmu coema-
HeHAR 30Ta B Bone - GONBYD uacT TOZA y YaKyprasa pume, uewm y Tam-
Kymupa. Ha srom 40-ganomeTpoBoM yvacThe B Hapue MocTymemT cTOuHuE
Bond r.Tawkymspa, MOCERNKa IOPONCKOrO THHA llaMonnucaft, BOSBpATHHE
BOIH C monel A BONH pANA HEOONMBUHX KOANEKTODOB, CTOK KOTOpHX HEe y4u-
THEAETCA IANPOMETpHAYEecHN. Ha yuacTre Yukyprad - yoThe B OYERB Mano-
ponsom 1985 r. B mepmom ¢ jespana mo CeHTACDE conMepmaHme AATpaTOB
BHA3 OO DeKe YBENUYHBANOCH BECHEMA CYNBCTB2HHO — B JBa-BOCEME pas.
WspecTHO, YTO B MAJNOBONHHE PONN BO3DPACTAET PONB NONSEMHHX BON B EAS-
Hi peK, 8 B TNON3EMAHX BCNax CONepXAHAe HATDATOB BHUE, 9YeéM B IOBEpX-
nocraux /1/.

KoHueRTpauas HejrenponykToP B BONE y Yukyprana B (eBpane -

WONE B B OKTAOpE - HOACpe COuia cymecTBEHHO Bume, yem ¥ Tamkywupa.
Hax moxssano pexorHocuppoBOYHOE OGCNENOBAHAE, NMpoBeleRHOe kajempodt
ranponoran TamReATCHOro roOCYLSpCTEEHHOTO YHWBEDCATETA, HA STOM
yuacTre B3 Hapuna 3admpaeT BONY UEAH]l DAN HACOCOB, MHOTAE B3 KOTO-
PHY CTOAT B HENOCPeICTBEHHOR OJM30CTA OT BONW.[BUraTeam ux padoranr
H8 MB3yTEe, OHA YACTO HE COBCEM ACMNDPABHH A NOSTOMY NpPENCTABIANT QO-
Goff ACTOYHHMK HedTAHOI'O 33TDASHEHRA DEHH.

Conepmaupe CAHTETAYECHKAX MOBEpXHOCTHO-8KTHBHuX Bemecps (CIAB)
WNA NeTepreHTOB Yy YYRYPraHa B cpenHeM 38 nepwon [978-1984 rr. owxa-
sanmock HAwe, uem ¥y Tameymupa, AC B OTHEAEHHE I'ONH 5TO COOTHOMEHRE
MeHanock. Ha yocTeeBom yuacTRe conepmanme CIAB konedanocs HecymecT—
BeHAO,

He ynanoch BHABATE KAKAX-NA00 38KOHOMEDHOCTEH B MSMEHEHAR BHA3
no Te9eHARD comepmaHAA B Bome docjaTor m feHONOB.

Henngpe B BOIE OPraHuYeCKAX BEmECTB OUBHWBANOCH MO NBYM MORAE-
3ATEAAM - MO xuMuyeckomy norpednexan kaciaopons (XIK) m deoxmmpuec-
KOMY noTpedneHHD KncaOpoma 3a 5 cyT {EHHE}. OpraaWyecKkHe BemecTBa
NOCTYNAKWT B PEKN C MNOBEpXHOCTHW Gaccelina, NponyUMpPYOTCA B pekax, co-
NEep¥aTCA B CTOYHHX BOmAX, OCOCEHHO MHOrO B CTOKAX C XABOTHOBONYGC-
knx fepm /3/. Comepranme opraHakm No oGomM MoKasaTesiAaM y Yukyprawa
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Bume, 96M ¥y Tamkymupa, 8 HE YCOTHEBOM YYSCTHE HMXEe YYKypraHa B OTHANb-
Hue mecAud (jeBpans-MapT, OKTAODE-HOACDE) B [Y85-1986 rr. madmoma-
nochk 3HaYaTencHoe HapacTaHme XilK (B nea-mecTe pas).

B mocaennpe rony B RexHeM Tedenns p.Hapun npoBomancs pAn OpR-
pPONoOXpAHHHX MEPOODAATRH - yBEARYEHA MOMHOCTE OYACTHHX COOpYReHAN B
ropogax Tamkymup @ YUKkyprad, sanpemedHo OpAMEHEHWe HA OOJNAX HEKOTO-
pHX ODeCTRUANOB, cTano donee pauROHANBHEM B OTHEJBAHX XO03AHcTBax mpa-
MOHEHA® MAHEpANBHHX ynoOpeAmll. YToOH BHRBAWTE, CHA3ANOCH JA BARAHHE
aTAX MEp HA 3arpAaHeHMR POOH p.Hapad, My NpOAHANA3APOBANA XpOHOMOTE-
9ecRA)l XOI CpenHAX IONOBHX KOHUEHTpAUMY 3arpASHALWMAX BEemecTE 34 Oe-
paon I8768-1984 rr. y Tawxkymupa ® 3a 1978-I1986 rr. y Yamyprasa.

Y Tawgymupa A ¥y Yuxypraxa NpoMcxOoIANC YMEHEMEHRe CONEpEaHRS
HedrenponyxToR (Oomee samerTHoe y Tammymspa) B HeTparce. Kompesrpa-
LEA cTolKRax opranngeckax pemecTB (mo XIK) m CIAB Henmpepuw®BHO Hapac-
Taxa y odoax cTBOopoB. Comepeanpe §ocjaToB HONECamOCh NMpAMEpHO B ONd-
AAROBHX Npenenax y ofopx OYHKTOBR HadnuneHal.

BuABNMeR 9eTHAM clam OT roma K OOy CONepmaHHA B BONE DeCTRANR-
OOE B OCORX CTBOpAX NpaMepHO HA NBA nopanka. B 1985 m 1986 rr. ¥
Yoxyprona ® ¥y YOTBES B HEKOTOPHX Opodax OHW WIM He OCHADYNEHH AJA
BMENACE HX CJAENH.

Cnpcok mATepaTypH

I.Axexgnn 0.A. Ocsosd ragpoxampn - J,: I'mmpomeTeoRanar,
1970. - 444 c.

E.Blnuneﬂna' E.M., Censgssesnosa 4.K.
Braanpe KalipakKRYyMCKOTO BONOXDAHRNRAMS HE THNPOXAMAYECEAR pexaM
p.Cuprapes// Ctopams pador TIMO. - I97I. - Bum. 4. - C. 185-193.

8. leMmseogko A.C,, Tapacom» M.H., HmE=
xoxaensa T.A., Tymaanosa T .0. JYapag=
TEPACTRAKE OTOYHHX BOI MRABOTHOBOJYECKHX KOMILIEKCOB W X pONBE B
sarpasHesan NpuponHux Bon//TRmpoxmMuyeckse maTepnand., — I9B4, -
T. 90. - C. I00-IIS.

©. 3. PYEIHOBA

K BOMPOCY O PACYETE MWMHEPAJV3ALMM PEYHOI'O CTOKA
B 3CHE EI0 WHTEHCHBHOI'C [OTPEBIEHWA

lpn coBpemeHHOf METONMKE THIPOXUMMYECKAX HAONMumeHW{#t Hapdonee
JOCTOBEDHEM CHOCOCOM NMONCYETA MOHHODO CTOHA ABJAAETCA DACYET MO 28-
BACHMOCTA MBHEpPAJR3ALAN OT pACXONS BOIH.

AnA cTATACTHY9ECKOr0 OCOCHOBAHMA CBASKW CyMMH MOHOB ( Zw.) or
pacxona BogH ( @ ) Zu~ {(@) npa cymecrBywmmeil wacTore oTdopa
npod (mecTE-BOCEME pAS B IOJN) BOSBHMKAET HEOOXONMMOCTE OOLEIMHEHEA B
ONMH pAN pesyasTATOR HadmoneHud pasamudux ner. O npyroit cTOpPOHH,
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CHOXHOCTE Mpouecca JOPMAPOBAHAA XAMAYECKOIO COCTABS peYHHX BOX B
Er'0 33BHCUMOCTE OT T'HAPONOrAYBCKOrO pexama pexm TpedyeT nuldepenum-
BUAR BCErD pAns HaOnomeHdfl 38 XAMAYECKAM COCTABOM MO BONHOCTH JeT A
jasaM DHNPONOTMYECKO'D pexnMa. TakKkas METONWKE Cwna WMCNONMB30BaHA OAA
AONCYETA XAMAYECKOTO CTOKAa pek daccefiHa Apajsckoro mopsa /2/.

Ompero B 30HE AHTEHCABHOIO MCMNONMBIOBAHWA DPEYHOI'O CTOKE, @ OCO-
OeHHO OpA PeryJARPOBAHUA €r0 B BONOXPEHAMMWAX , 38BHCHMOCTE MHUHEpANA-
SAUAR OT PACXONA BONH, KAK MpaBMAo, HapyuweetcA. B aTom cayuse sa pac-
YeTHOEe 3JHAYEHWE MAHEpANW3aURA OCHYHO NPAHAMAEKT cpelHee apajMeTnvec-
KOB #3 MSMEpPEeHHHX SHAYEHA{ MRHEDANASALMN 38 pacyeTHH] KaleHnapHuH
nepuog waM a3y TANpONOTHYEecHOro pexpMa. ONHAKO TAKWE CDEIHHE MHOIO-
JETHHE XADAKTEpPACTHKA TRIPOJOTAYECKOrO pEXAMA MANO MHIOpMB THEHH,
TAK KAK NpA pABHHX DACXOIAX BONH A3IMepeHHHEe 3HAYEHAA MRHEpaNW3aLnR
MOrYyT HonedaThCcA B doNbmMx Openenax (pPACYHOK).

B yonoBpAX BosHHKaLmel HeonpeneneHHOCTH HEOOXOMMM&a OIEHKA
RAK HOpM, TAK ¥ NOBTODAEMOCTH DESVIMYHEX SHadeHnll muHepanusaiyy, B
TOM UECHE ¥ SKOTDEMBIBHEX. B cBASM c 9THM Ha npumepe p.CHpnapeH,
cTOK KoTOpoRl mpakTHYeCHKM MOHOCTEY SapelCyJAMpOBAH, NDPENNpHHATA NO-
MHTKE OUEHNT: MAapAMETpH KDMBHX odecOeYeHHOCTH lSMeDeHHHX SHaveHull
MEHEDEJIMSALIHY,

PacocmaTpupaJsca nepuon ¢ I976 mo ISES r., B TeYeHue KOTOpDOIO,
BONENCTBHE NpaKTHYecKOrO MCYepnaHHA BOJNHIX pecypcoB, Kos@duugeHT
MSRATHA CTOKA CTAOMAMSEpOBaJycHd Ha ypoBHe I,2-I1,4. B pesyJrTaTe B
sHadeHrAX mpHepaanmzamuy (OpM QMKCHDOBBHHOM DAcXole BOOH) BpemeHHOR
TPEHIl HE BHpAXEH — BeJduHA ee B 80-e rogu He DHme, 4Yem B 70-e

(puoyHoK) . _ _
S9T0 MNOSBOJRAO OOLENMHATE B ONMH DAQN HAHHHE HaOMOOeHAH 38 XAMKU-

YeCKUM COCTABOM BOIH 38 BPeck paccmaTpaBaemuft meppom. Kpome Toro,nmns
yBenpYesna o0beMa BHOODKA MH MOMAA MO OYyTH OCbeNRHEHAA B ONMH DAX
NEHHHX HaOMNIeHAll 38 XAMWYECKAM COCTABOM BOIH B CJMABJAERamMMX CTBOPAX
(TadtiuE), NpeIBADATENBHO ONSHAB BOSMOMHOCTE TAKOTO OOLEeNMHEHHA
rpageyeckn (pUCYHOK) R OpA HAXAAYMA KpaTepmA ManHa-YATHR HA S5%-Hom
YpOBHE SHAYAMOCTA.

Pasniupa B MHHEDANA3SLMA pA3ANYHHEX 83 PAIPONOTRAYECKOTD peXR-
ME He YYHTHESJACE W3-28 Hedonpworc oGwema acxopHoll aHjopmaupn, &
TAKKE BCIEICTEWE TOTO, YTO B YCJOBUAX MHTEHCWBHOIO MCMNONB30BAHAA
pEYHOTO CTOKA OHW B SHAYATENBHOW CTENEHAW CrJSXABANTCA ( prcyHOR) .

Bagaxue BONHOCTR HA BeNWYRHY MpHepan@3almn, KOTOpOE COXpaHAeT-
cA B OnpenefeHHHX pasMepax Jame MpA WHTEHCABHOM ACMONE3IOBAHWA CTO-
K8 (pMCYHOK), MOXHO ACHIWYATEH, PA3CAB BOE pe3yNbTATH XHMAYECKHX aHAa-
NIAS0B MO MHTepBafaM BONHOCTA. B Mpemensx KAXMOrO MHTEpBana BONHOCTH
(BHOpaHHOTO C ONTAMANBHHM WATOM) 3HAYEHAA MAHEDANNSALAW MOTYT pac-
CMATPABETHOA KaK cayyaflHue BeJAYMHH, HOTOpHE OONYAHADTCA CTATACTA=
JecKHM S8KOHAM pachperenesnd. MRHepann3aupms BOLH B 30He (GOpMHpORA-
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H4A croxa (p. Hapun, #mme yctTea p.Kspacy) B mcenenyemudt mepmon
BCAENCTBAE AHTEHCUBHOTO perynupoBaHns TOKTODYABCKAM BONOXDEHMIRMEM
NPAaKTAYECKA HE SABACHT OT pacxona BONH.

CesoHHHe pasIMupg B SHAYEHWAX MUHEpAJMSELUAM TAKKE NpEKTAYEC-
K He3HAUEMH: 299 Mr/n sa ampens - ceHTAOPs W 312 wmr/ssa oxTaGpE-
Mapr opa KospfuumeHTe BapasuMnd, paBHOM B oda mepmona 0,IT. B cBasm
C 9THAM BCE pe3yNLTATH HAGNODOSHAN 33 XMMEYEeCKHWM COCTEBEOM BOIOH p.Ha-
PuH Hixe ycThR p.Hapacy, crpynumpoBaHHHE B ONUA DAI HE3ABACHMO OT

BOOHOCTA W {83 IALPOJIOTAYECKOrO pexuMa, MOryT OHTE TAKXEe MpeNcTsB-
JICHH B BAIEe KpABOY pacOpeneJyeHRA.
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MIApAYECKAE KPABHE paclpefiefieHnA BENAYHH MUHEpaIu3aund, RaMe-
peRHux B SOHe JODMMDOBAHMA M MHTEHCHMEHOrO NOTpecNeHWs croka p.Cup-
napeR (TaduMuA) MOSBONAJNA YCTAHOBUTE HEKOTODHE 38KOHOMEDHOCTA B

npouecce TpaHcjopMalAR I'MIPOXMMAYECKOTO DEXAMA DEK.
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ot

lpnoszense Tadmnm

e SHaveHns ¥ odecneveHHue Ha %
HeTepean Konp- C U, M
BONHOCTE , 9e0TBO | 2u u Veu T : ennana | Moxa
R pos 5 10 | 25 80 | 75 90 | 9%
30 - 400 26 1152 0,25 1870 1570 1275 TII40 950 790 745 1142 1III2
40T - 500 25 1075 0,32 1800 1495 1I330 1064 895 952 380 1077 1083
500 33 1100 0,36 1863 1495 1282 1068 830 6I0 585 1162 1348
Cupnapsa, r. Kswiopna, xamr, TiMeHsapuk
100 29 I446 0,26 2083 2070 I750 1560 1093 B40 828 1560 T902
10T - 200 21 I330 0,21 1830 1I720 1497 1323 T1I95 795 670 I350 TI4I0
Cupnapena, r. Kazanpack
100 29 1577 0,31 2710 2II2 1900 1552 1204 900 834 I6I8 TI741




E OTn#YMe OT ENMHUYHHX RM3MepeHdll MemNy oCpenHEeHHHMH B AHTEp-
BAJEX BONHOCTH 2HAYEHHWAMN MHHEDANN3AUMM W DPACXONSMA BOIH COXDAHAGT-
CA 38BACHMOCTE B Npeiienax Bceil 30HH NoTpednedss croka. OmHago 1o
Mepe YIaNeHdA OT SOHH JOPMHDOBAHWA DA3NHYAR MEXIY CpPEeNHUMA 3HEYE-
HRAMR MRHEpaNIW3aupnl npd CONBUNAX W MANHX PACXONAX BONH YMEHBWAKTCA
(Tadnmua). 3To CBASAHO C YBENMYEHWEM BLHNE N0 TEYEHWD PEKW NOJW BO3-
BpaTHHX BOX M, K8K CRENCTEME, — NOBMUEHWe OOUErd YPOEHA MAHEDAAW3aMM.

Kpnpue pacnpeneneHns sHaveHnll MiHEepaau3alMM HMMEXT claco BHpa-—
XEHHY® MONOXWTENBHYD ACAMMETDAK, KOTOpPAA HECKONBKO YBENWYWBAETCHA OO
Mepe YHANEHAA OT S0HH (OpMADOBAHMA.

E ToM ®xe RanpaBieHHM YEENHMYHBAETCA WIMEHYWBOCTE MUHEpPaJIA33IMA
B ODHHATOM MHTEpBANE BOOHOCTH (Tadmaua). locnendee cBAZAHO C pasaRy-
HEM TEHE3HCOM CTOKA B MOMEHTH oTdopa npod. Hak npwm donbupx, TaK A
NpA MEJHX pPECXOJAaxX 3HAYATENBHAR 98CTH CTOKA MOXET CHACATHCA KAK A3
CRIBHOMHHE DAJIR 30BAHHHX BO3BpATHHYX, TAK M A3 CNaCOMUHEPAJA30BAHHEY
TpaH3ATHEX (T.e. M2 30HH fopMppoRaHns) BOX. B 3aBRMCAMOCTA OT npeod-
JANAHAA TeX AJNA IPYIAX B MOMEHT oTOOpa MpodH HA XAMHYecKAll aHaans
MHHEpANWZaUMA BONH OpH ONHOM M TOM Xe pacxome EBOIAH MOXeT OTAWYATh-
cA B 1Ba pasa ¥ donee ([pUCYHOK).

BenencrTene peryaMpoBaHWA CONEBOTO CTOKA BONOXDAHANWLAMY W3MEH-
YHEOCTh MHHEDANW3BLMA B HARHuXx Obejax ymeHowaerca. Tak, B cTROpe
KAmn. KSHAKAMIAK 3HAYEHMA KOSHIALMEHTOB BADHALMKM BENAYMH MEHepaNnsa-
MR HAxe, yeM Ha Bxone B Hafipakymckoe momoxpaHunwme (Tadmmpa).

PacyerH mowazuBapT, 4To npr 50%-Hoft ofecneuyeHHOCTH MWHepannsa-—
U@A BOIH p. CHpMApEM B 30He JopumpoBanms passa 306 mr/n. Ha Bxome B
KafipakymMckoe Bonoxparnapme (xumn. YaniMaxpam) B 32BHCAMOCTH OT pac-
XOEa BOLH B DPEKe MpHepasnnsansA TOW me odecnmewenHocTh pasHa 800 -
1500 Mr/n, a8 HB BHXONE H3 Heru{mmm. Hommpmmnax) — II40 - I260 mrn/n,
Ha Bxonme B YapmapuAcKOe BONOXpaHuname (Bume ycThAa p.Kemec) mmHepa-
nu3anMa koaednetcs ot 1070 mo 1275 mr/a, 8 B HAKHEM TedeHRW p.CHp-
napen (r. Kswnmopma) - 1820 - 1560 wr/x.

Fonee monHoe npencTasBieHMe O NOBTOPAEMOCTH 3HAYeHH MuHepann-
saupMn naeT Tadnapos. Hamomemm, u9To, Hanpuwep, S%-nas olecneyeHHOCTH
03Ha9AET BEPOATHOCTE MpEBHUEHWA TACANYHOrO SHAYEHAA MUHEDPAJAS3a MM
B 5% cay4aes; npm 95%-Hofl odecnedeHHocTH — B 5% cay4aeB SHAYEHMA
MAHODAJIIBALMA MOTYT OHTE HHUNE NpMBElEHHHX B TadIMle. SHAYEHHA Me-
Ii8HH ¥ MOZH OYeHB MAJIO OTJMYBKTCSA OT CDEIHUX & pufMeTHYECHNX BEan-—
YMH MUHepanusaimy, CHeloBETEeNBHO, DAcHpelieNeHie HAMeDeHHHX BeJudnH
MUHEpAAM3aIMy UIHSKO K HODMANBHOMY,

Wanoxensoe BHNE MO3BOJAET CHENaTE BHEOI - B JCAOBHAX AHTEH-
crBHON TpaHcfopMalnia cTOKa, Korna cBAsk Euw = f (@) Rapymera, sM-
NAPAY9ECKAE RPRBEHE pAacOpeleneHHA ASMEDeHHHX SHAYeHR| MiuHepaNn38LMA
JANT LUBHAYL AHQODMALMD O PANPOXHMAYECKOM pexpMme pekn.
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Chnncok AuTepaTypH

I.MrTpononsckie @ A.K. Texauns CTATHCTUYECKAX
Bugpcnenni. - M.: Haywa. - I971. - 576 o.

2. PyodmuHorBas ®. 3. WameHennd croka p.CHpnaper non mam-
AHAEM BONOXOBANCTEEHHOrO CTPOATENECTED B e Gacceine//Tp.
CAPHINNMY. - I979. - Bun. 58(I39). - I36 c.

©.3.PYBIHOBA, H.E.IOPEJKHH

O TOYHOCTY YYETA XMMYECKOTO CTOKA PEK B 30HAX
NOBLUEHHEY AHTPONOTEHHHY HATPY30K

JlocToRepHOCTE CBENeHRl O XUMMYECKOM CTOKE PEK ONpEemenAs8TCA To4Y-
HOCTLD MONCHeTa ®ALKOTO CTOKA W Ero MuHepann3auny. OCTOHOBEMCSH Ha
nocrendedl. MnHepann3auMs pevAHy BON B ECTECTBEHHNX YCIOBRAX Xapak-
TepH3yeTCcA CONBUAM DA3HOOCDA3MEM B 3ABHCHMOCTH OT pexpMa manRoOro
CTOKa m Zpyrax [aKTOpOB, TPYNHO ONONNAmnAXcs yyeTy. Eme donee ciomen
TANPOXAMUEECKN]l PeXiM DeK B 30He NOTPECNeHNs CTOKA, TIE HA NPAPON-
HHE JAKTODH HAKNANWBABTCA BAMAHRE BHTDOMOrSHHHX, W Mpexme BCero Bon-
HHX Mennopalumil B PeTyANPOBAHAA CTOKZ B BONOXDAHANAMEX.

CoevMecTHOo® BAHAAME OPUPONHHX M AHTPONOTEHHHX faxTOpOB HAa MEHe-
Pand3auMD peyHOll BONH MPRBOIAT K 0COGOI CAOXHOCTH IHIDOXEMRYSCKOTO
PeXAME, NONHOUBHHOE MCCASNOBAHME KOTODOro SATPYLHEHO M3-38 KpafiHed
CKymocTA mcxonHol madopmanmn.

B mpanaTol cucreme HadmuneHaft cBeNEHMA O xAMAIME DEYHHX BON
AHCKDETHH BO BpEMEHN, OpH 3TOM BpeMA OTOOpa Npod B pasHuX CTBOpax
Hé COBIAN&ET, YTO NPABONAT K HECOMNOCTABUMOCTH NAHHWX,

E cpasn ¢ HEOOXOMAMOCTED MpENCTABATE TUIpOXAMAYECKAN pexnm,
T.8. HENpepHBHHE NpomECC ¢ DOMOmMBN OPpaHAYEHHOrO YpoiA IRCEpeTHHX
HAONDNEeRAR, TpesyeTcA ONEHATH BOSHAKAKWYW MpW STOM MOTDEWHOCTE.

CymecTBymune MeTONH NepexoNa OT eNAHAYANX M3MELEHRY XAMAYEcKO-
0 COCTABA BOLUH K CpPENHWM 33 pACYeTHH{ MHepuonl BeAWYAHEM, paspacoTal-
Hue O.A.AnmexkmrRuM a4 J.B.Epamanxosoft /I/ p sarTem ycoBepmeHCTROBSHAHE
B padorax B.B.faneesa, M.H.Tapacopa, B.l,[lapenko, M.H.Eypkantuesofy
A IPyTHX, CBOLATCA B OCHOBHOM K CHBLYHMMM DASHOBHIHOCTAM:

I) naHeftHan MHTEPNONAUAA MERNY W3MEDEHHHMA 3HAYSHAAMA MUHEpa-
AA3A0AR C y9eToM CROPOJNOTAYECKAX OcOoOUeHHOCTe# pacyeTHOro Mepeona;

2) paHmMpOBaHMEe 3RAYeHUY ﬁHHePanusaunH BO Bpemesn (oo mecsa-
[AM) BnR no raxponorayeckaM fasam (monzeMm @ cnan MONOEBONEA, MEREHE)
A moncyeT cpenHero apuiMeTnUecKOTO 38 MpAHATHI pacyeTHH{ MATEpEaN;

3) ROppensupoHHAA 3aBHCHMOCTS MEXLY MAHEpaNn3alMe’ W pacxonoM
BOIH.

B ycnoBmrax pemnkoro B HeCHCTEMATAYECKOro oTdopa npod, “Memmero
mecTo Aa perax Cpennell Asmn, Conee uenecooCpasHuM NPeNCTABAAETCH

48



nocrendnil cnocod, noseonsLmE# OUSHATE HAWOONEE BEDOATHHE 3HAYEHAA
MAHEDANA33[MA B 3ABHCHMOCTA OT BONHOCTA I'ORNA M (43 I UIPONOrEYECKOTO
pexmma. [lpm sTOM ANA CTATACTAYECKOrO OCOCHOBAHRA MNONYYEHHHX 3ABACH-
MocTell BOBHMKSET HEOOXONMMOCTE OOBCIMHEHNA B ONMH DAL NAHHHX HEC-
KONBKHX JeT HaOAnmeHni.

B sone fopMupoBaHms CTORA, THE XOSAHCTEEHHAR NEATENLHOCTEH B
COBPEMEHHHX YCNOBHAX PA3BATA cnado, NAR OMACAHAA TANDOXAMAYMECHOTO
pemaMa NpeNCTARNAGTCA BO3IMOXHHM CPPYNNUPOBATE NaHHHE MO BONHOCTA I'O-
Ja R JazaM TCAApONOrAYeCcKOTO DexHMAa B Npelenax BCEro Oepuoma Hadmo-
nedni.

E 30HE MHTEHCABHOr'O RCHOABIOBAHMA PEYHOrO CTOKS HeoOxoXAMO
OpeNBapHTENEHO PA3CATE BeCh MEpAON HAOALNCHRM S8 XWMASMOM HAa aTald,
OTARYBKMAECA No CTEMNeHA AHTDOMOT'@HHON HATDY3KM HA cTnﬂ. SaBEACHMOC—
TH CYMMH MOHOB B Mpode OT pacxola BONH = u ~f(&), NoMy9eHHye ¢ yue-
TOM BOOHOCTH romg, 83 TREDONOUMYECKOr'O DEXAMA B CTENEHM AHTpPONO-
reH{oll Harpyaxu, NO3IBPONADT MONYYMTE HAWdONee BepOATHHE 3IHAYEHHUA
MHHEDANIRSE AN OpA JNKCHAPORSHHOM DACXONE BOMNH.

BwecTe ¢ TEM MWPOKOE pacHnpocTpaHeHne, OCOOEHHO B YCHNOBAAX 38—
pETyNIRpOBEHHOTC CTOKA, MONYYUN A BTOpOf MeTOR - MONCYET CpENHEero
apadMeTHYeCROTO 3HAYEHHA MAHE[DANU3ALMA 98 Bech Mepuol HacdmumeHAl
BIR NAAAYD J83y PAOPONOTAYECKOrO pexAMa. B prie padoT mcHonbayeTcs
A JRHefiRas WHTEDOOMALAA A3MEDEHHUY 3HaYeHA) MAHEDANA38LMA.

B cBA3W ¢ aTEM CONOCTABMM CpPENHME 33 DACYETHH! NMeprol SHAYEHRA
MAHEDANA38 UMK, MONMYYEHHHE DABNHYHEMA METOIEMH, H OLSHMM BOZHAKADUYD
npm sTOM HOCPEWHOCTE.

B ravecTee "pTasoHa" NpAMEM SHAYEHAA MEHEpPANM330AR, NMONYy9YeH-
HHe 00 CBASA ¢ @XeNHeBHO A3MephAeMofl sMeKTpPONpPOBONAOCTED BOHNH. JlnA
8TOfl UENA BOCMONLIYEMCA DE3VARTATAMA SKCOENALMOHAHX HadmMmmeHAfl
CAHAIMW ® geTupex creopax p.Cupmapem B I977-1978 rr., opragpaoBan-
HHX INA OLEHKA BAAAHWMA BONOXDAHANAM H8 PANPOXAMUYECKAR pommM pexm.

JlagHHe aTR B cBeTe NMOCTaBNeHAOH} 3a1a9n He ABNAKTCA B MOMHOA
Mepe "oTancHHEMA" Mo caenywmeMm coodpamexnAM. [lpoda BOXH HAE xuMATeC-
RAlt aaNA3 B SNERTPONDOBONHOCTE OTOApSeTCA B ONHOM TOYKE MOTORA;
TeM CAMEM HE YYATHBAETCA HEONAODONHOCTE KOHUSHTDAUMA conell mo ero
WAPRAE A DAyOAHS.

VWaMepeHRA SMERTDONDOBONHOCTA NpPOBONATCA DA B CYTHKmM, 8 creno-
BATENEHO, HEe YYHTHEADTCA BHYTDACYTOYHHE HM3MEHEHAR KOHUEATpPALMRA. 2TO
TeM Oonee CYmECTBEHHO, 9TO H3MEpPEHAWA SNeRTPONPOBONHOCTA B OTCGOP
Opod BONH HA XHMAYECKAN SHANA3 NPOBONANACE B pasHOe BpeMsA CYTOK.
JHAYEHWS SMEKTDPONPOBOLHOCTA BOIH MOTYT MEHATECA B SABACHMOCTH OT
MOAHOTO cocTapa (mpa paBHON MuHepasamsannu). ¥ HaroHel, KAK SMeRT-
poONpOBONHOCTH, TAK W CYMMAa ROHOB ONpenenaArTcA ¢ AeKoTopoll morpem-
ROCTED.
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CornacHo mocnemomanmam I'XU OOTPENHOCTE OOpeNeNcHNs MUHEDaJR38-
UpA cyAbaTHHX BOXN cocTamnseT 3-5%. [pm srow oromo 37 aHAARSOB Co-
RepwaT rpycdue npocvertH /3/. Cpemsas KBampaTRysckas NOrpEemHOCTE A3-
MEPEHRA 3NMeRTDPONDOBONHOCTA CAACOMMHEDANNIOBAHHHX BON B NDRHATHX Me-
Torakax me mpepsmaer 2% /2/. C noBumeHmem m MmHepanmsamn mo 2 r/n
HOTPENROCTE A3MepeHHs BNeKTPONDOBONAOCTRA BOapacTaeT mo SE.

E cBasa ¢ srem meoGxonmMo mpexme BCero ouEHATE NOrpellHOCTE pac-
98Ta cpendrell cyTOYHOR BeAMYMHH MAHEDONASALAW [0 CBA3IN ee ¢ ANeRTpo-
NpPOBONHOCTED BOIH. '

Homawecteo aHanmaos, mo KOTOpDMM AMENWCE napaanentHHe CBeleHnA
0 MpAepanA3aumn (aHanA3N NPOBONMMMCE B Yadexckom YIM) m aNMeRTPONnpo-
BONHOOTH, xapakTepasyer Tadn. I. EcrecTBesHo mpemnmono=aTs, 49TO
CEA3L MEXNY 3HAYEHRMAMH SMEKTPONPOBORHOCTA M MAHEepanmsalupell Oyger on-
HO3HA9HON INA pAasHHX CTBOPOB HA DEKe, €CAM PONH OTHOCATCA K ONHOMY
Rnaccey.

Tacmam I
CraTacTAYECKAE XapPaKTEPACTARA KOPPENALMOHHON 38BACHMOCTA
MAHEpAA3aLUAn, NOMYIEHHOR MO aNeKTPONPOBONHOCTH M TPAamA-
[MAOHHEMA METOmAMA

Craracravecras
xapaxrepuctaka | AFPEAp | Kawrkauwnak | Ynnas | Kokdymek | Boe creopH

E wr/n 1469 1546 1407 1449 1471
uw ur/n 1502 1405 1299 1388 1398
S, Mr/n 411 264 295 284 324
Sy mr/n 40T 305 310 263 336
n 17 20 18 14 69
LI 0,978 0,849 0,840 0,755 0,841
OpemMmevanpge . I, g’ - CpPenHpe 2JHAYEHAA MAHEDaNA38-

OEA, OOAy9eHHHEe MO0 CBA3A C SMEeKTDONPOBONHOCTHD A TPANALHOHHEM METO-
nod (B xmmpgeckofl nadopartopmi); S , ES#_-EPEHHHE KBaIpaTAYECKAS
OTEJIOHEHAA STAX BeNAYAH; J1 - YHCNO BHANMAS0B; T ¥/x - Koajpfaun-
@AT NapHOR ROppenAlnn.

CraTacTH9eckas NpoBepHa ACXONHOM MHfopMBOMA HA ywacTke p.CHp-
DApPER Mexny mocraMe E.Axmzap A Kordynax c momomen RpaTepreB CTBO-
meHTa B Jamepa ga 5¥-Aov ypoBHE 3HAYAMOCTA TOKESANA BO3MORHOCTE
00BANMAEHAA B ONAA CTATHCTAYECKMWHA DAN IAHHHX Hadmomedslt B weTHpex
cTBOpax - Axmmap, Hawnmamnax, Yanas n Hordymak.
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K TaxoMy e BHEONY MOXHO MpMATH, SHANUSADYA DaclNONONEARe TOYER
B OOJE KOODMAHAT Emzf{x},

YpapHenne perpeccunm odmero pana (69 uieHoB) AMeeT BAN -
= 0,99 r + 36; xosbfanmenT roppenaumn pasen 0,B4.

OTHIOHEHHA WIMEpEeHHHX BeJMYAH MRHEpANASaUAR OT JRHAA PErpacCh@
B 497 cnyuaes medsme 100 mr/n, B 87% - omm mexpme 200 mr/n »n B I0% -
npesumant 0,674 S5, .

Wa amannsa ¥pOHONOTAYECHOTO XONS W3MEDEHHHX B eJWYnH MAHEpanR-
SaUAA @ MeKTPONpOBONHOCTA HA OPOTAMEHHA BCErO ACCHENYEeMOro y4acT-—
ka p.CHERApEA CREOYET, 9TO pesKde OTHIOHEHRR ( >(0,674<" snageHaft
MAHEpAJW38LKA OT JNAHAM perpeccud = u = {(x) CBAZaHH, BEPOATHEE BCE-
ro, ¢ rpycsMA owpdrRaMda, NOMymMeHHEMA [pH 8HANW3E npod.

Ecna @CHIDYATE STH NaHAHe @3 naneHefluax pacyeToB, TO YPaBAGHAS
perpeccad Zuw = { (x) mo octrapmaMcA 62 YjAeHaM pala MDAMET BAX

Eut == 0,996, — 65.

KoafduimenT Koppenadas sTOA CBASA paBeH 0,94; OTHNOHEHAA A3MEpEHAHX
3RA9EHA]l MHHEPSNAZALAN OT JMHAA DerpecchA B cpendem paBHH 89 Mr/n;
» 587 cnyuaes onn mensme IOV mr/x, a B 97% - menswe 200 mr/n. Cne-
NOBATENBHO, DACMONArEA CBENEHAAMA O EXeNHEeBHHX 3HAYEHMAX BNEKTPONpO-
PONHOCTA M TpEHESperas BHYTPACYTOYHHM XONOM MUHEpanasanaa, o Taxoft
POUHOCTED MORHO ODepefiTh OT ENMHWYHHX WSMEPEHAHK BEJRYAH MAAGpaNR3E—
[ME K ee ememHeBHHM CpDENHAM CYTOYHEM 3HAYEHRAAM.

flpa mepexone OT CpPENHAX CYTOYHHX K CPeNHAM MECAYHEM 3HATCHAAM
MAHEDANA3SLMA NOTrPEWHOCTD YMEHBUAETCA HA NMOPANOK A COCTABIAGT B
cpensem 16 mr/n. B 6I% caysaes ona He npepumaeT 20 mr/n, a8 B 91%
cnyuaes — Mmesme 20 Mr/n. CJeNopaTeNbHO, DACHONADAL-BXALHEBHHMA-DAA—
HERWAMN BNeKTPONPOBOXHOCTH, MORAQ TOCTATOHHO RANCKHO _OUEHABATE Cpel—
HAE 38 rgg_g_@gjﬂnm:aauﬂnr
=~ Ydenapuace B HANEXHOCTA STANOHHOIO METONA pacyeTa, OpOARANASA-—
pyem HOCTOREDHOCTH ILPYTAX METOLOB, Hapdonee pacnpocTpaHeHHHX B
NpeKTAKE THLPONOTRAYECKAX PACYETOB.

lig sTOr0 CONOCTABAM CpelHAe MecAuHue (B3PemEeHHAHE MO CTOKY)
. s@AveHds MAHEpANASAl#A BONH D.Cupmapss mo 6I mecRnenyrkTy (3a Bpema
paGOTH 3KCMeNALAR B MEepevnciAeHHHX BHIE NyHKTaX), OONYIEHHHE DO
sNEKTDOMPOBONAOCTA M IpyraMn Meromama (Tadi. 2, pacysor). Hamdonee
pacmpocTpAHeHHEM B NpARTARE I'ANpONIOrAYECKRAX A BOXOXOSARCTBERHHX
pacdeTOB ABAASTCA METON, ﬂﬁHﬂ'BE;-!HI@Eﬁﬂﬁﬁgﬁ!ﬂ@ﬂgruﬁﬂﬁq cpenHero Mme-
CAUHOTO BRAUEHAA MAREPA/NA3ALAN O eNUHATHEM A3MEPEHUEM. ee B.TEKYmeM
wecaue (2, ). flo CpABHEHAD C OTAJORAEM STOT MeToX B 28% caysaes
J@eT NOrpelAOCTs pacyera cpemell MeCATHON BENAUAAN MBHEpANRIALAR,
npesumapmeft 0,674 S, ;B 72.5% cayyaes OTIIOREHAA He [peBHIADT
200 Mr/n, @ B 10% cryuaes mory? OHTh Goxsme 400 mr/x.
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AHSJIOrRYAHE DE3YNETATH IAeT MeTon JRHE#HOM AATEpIONANAR MEENY
A3MeDeHHEMA SHAueHRAMA MuHepanmsaupa ( Xy ) (radn. 2). Oda meTona
(rak HasumBaeMue "npAMHE") CpPABHATEABHO XOpOMO XaDAKTEDA3IYNT CpeIADD
MECAYHYD MRHEDANARALAD OPA MNABHOM HSMEHEHAHR MAHEDANASALMA BO Bpe-—
MEHE A OTCYTCTBHR rpydux OwacOoK mamepednfl. H aHANOIAYHOMY BHROLY
OTHOCRTENEHO NpHMEHEHAA MpAMOrc MeToms npaxomaT B.B.lapxysos /4/.

B OpoTHBHOM CNY98E MOTPEmHOCTE MOXET OWTE BeJMRa. TaK,Hanpamep, B
cenradpe I978 r. B ormope ¢.UnrHS3 ASMepeHHOe 3H2YEHAE MAHE pANABSORRA
cocTEEANO 744 Mr/a, 8 cpenAAA (B3BEMeHHAA N0 CTORY) BeAAYAHA = yu

Mo sMeKTponpoponHocTR paBpa 1467 wr/x . CTOXBR pesKOe pacxXomIEHAE B
BesAupEax maHepammsaumad (723 mr/a, mmm 50%) ceasaHo, CROpee BCero,

Tadnapa 2
Jeono caygaer (¥) oTRiOHeHAN cpemHAX MeCHYHHX SHASEHAR
MRAHEDANA3ALAN, NONYYEHHAHX DASHHMH METONAMH, OT STAJNOHHODO

Cpen~ |Yacmo Yncno cnyveeB ¢ OOPpEmAOCTED B RATEp-
HEE OT aes BAJIE, MT
l;::gn noHe - Epﬂ ¢ mo
@ ' = = - = -
% /i fnogren Jo-s0 | 2o~ | 285 < | 505 | 305 | >4
S
I I71 27,6 1950 20,9 27,6 12,1 8,2 10,2
2 142 29,4 18,0 16,4 20,6 23,0 4,9 8,2
3 274 50,8 IL;E ' 8.2 (9o gLiei - 8,6 945
4 224 42,5 14,8 14,8 22,9 21,3 9,8 16,4
5 276 50,0 21,8 6,3 18,8 18,8 <l.8 12,5
6 224 42,5 14,7 18,7 18, " I4.7 11,0 21,9

Opamesanne : I - cpenHee MecsuHO® SHAYSHAE MUHEepANR-
34UAR NDAHAMASTCA DABAEM RA3MepeHHOM B NSHHOM MeCALE BeNAYAHE; 2 -
MeTON JAHEe{HON RATEPNONAOAR MEXNY W3MEDEHHHMRA- SHAYEHNAMA MNHEDANnR-
saupm; 3 - cpendee apafMeTRYecKOe @3 MAMEpEHHHX 3HAYEHAll MuAepanA-
280AR 28 PeCh pECYETHHW MepAon, pPaAXApDOBAHHHX N0 {a3aM TRIpONOTA-
9ecKoro pemams; 4,5 - KOHUSHTDalUAA NONYYEHA MO0 SABACHMOCTA OT pACKO-
I BONH INMA BCEI'D pPAcYeTHOrO Mepnoma ¢ y49eToM {83 TRIpOJOrAYecKOro
pexpMa; B mepBom oaydae ( X, ) mo =y , OCpENHEHAHEM B MHTEpBA-
Jax BONHOCTA, BO BTOPOM — N0 @NMHAYHEM H3SMEDEHRAAM; 6 — 3HAYEHAE MH-
Hepanpaauan S0%-HOM odecnedeHROCTA B S4INAHHOM MATepBAJe BONHOGTA
(no cpenseMy MeCAYHOMY DACXONY BONH).
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C OMHCRAMA XRMRYECKOIO AHANASA ANA C SHCTDEMANEBHEMA YCJAOBAAMA B Ne—
paon orGopa mpodu. Bonmkmpe morpemsocta MoryT BOSHAKHYTE TAR¥E MDA
peskoM B3MEHEHAR CTOKA A MaHepannsausw. Tak, B asrycre 1877 r. opa
Pe3KroM MOBHWEHAR MPHEpanM3ausn ® cTeope HawiKRmmak npoda HA xmMAvec-

Zu mr/n
2500

2000

1540

1964

500

Ipuaunurnqeuﬂﬂi& XOon CpemHAX MEeCcAYAHX BeJIWYMH MHHEDAMWSAUARA BONH
p. CHpnapes B CcTBOpe KRN, ARDEAD, NONYYEHHHX DA3NAYHEMH METO-
namg :

I - mo anekrponpoBomdocTh (8TafoH); 2 - METONOM JRHEeNHON RHTEp-

MONALMK MEXNY MSMEepeHHEMA BennunHama; 3 - apajMeTaueckam ocpen-

HeHReM R3mMepeHAHX BeJAYAR N0 dasaM IANPONOTrAYECKOTO pexema; 4 -

00 KPABEM Zw = f(d),NONy9€HARM OO0 OCPENHEHHEM B RATEDBANAX BOM-
HOCTA 3HAYEAASMA MRHEpANA3AUAM; O - 00 EKpnBuM Ew = f (@), nony-

YeHHHEM 00 eIWHAYHHM M3MepeHHAM; 6 — OO aMnwpAYecKOMY pacnpeneie-—
HAD A3SMEDEeHALY BOJMYAH MUHEDANA3ALAA {ﬂzl'g-ﬂaﬂ odecneveHAOCTE) ;

7 = OTOXNECTBJSHHE RA3MODEHHHX SHAYEHAN MAHEPaNA3ALAR CPEXHAM Me-—

CAYAEM

KR BRANEI BONH OTOOpaHA MDA BHCOKMX SHAYEHWAX 3 . , @ B creope Up-
HA3 - OpA HA3kAX. B oComx cayyasx OOrpemHOCTE pacYeTa cpenHefl MEcAY-
HOf! BeawypHH NO OpaHATOR MeTommkre (I m 2) Ouna BenpKa - Conmme
200 mr/n.
BvecTe ¢ TeM 3TR MeTONH NMOIBOMAKT OUSHHTE M3MEHEHRMs MaHEpaja-

380@A B KOHKpETHHE T'OfH.

: HenoneayeMull HOBONEHO YACTO B NpPAKTAKE METON 4pafMeTHYECKOr0
OCpeNiHeHAs MSMepeHRHX 3najeHAll MHHEe paJn3a (3), ¢ ysetom Jas ram-
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PONOTAYECKOr) pDEXAMA AAA 38 'Ol B [enOM, N8eT cymecTReHHHS MOOTpem-
HOCTH INA OOEHKA cpemnefl mecAYHOf MRHEpANW3aLAR KOHKDETHUX JET
(racn. 2, pacyHok). Formee wem B 50% ciaywsep NOrpemHOCTR [pEBLNapT
0,674 S5, B 52% cnyvaer onm domswe 200 mr/n. B oTmeneHHe MeCAIH
OTKAOHEHRA MOryT pocTAratTk 700-500 mr/n.

ARanormunHe peayALTATH N8ET ACNOMBL3IOBSHHE IIA pACYETA MAHEpS-
JABAM0AA KOHKDEeTHHX JeT MeTOns, OCHOB3aHHOI'O HA SMIOBDAYECKOM pacChpe-
IeNeHAN MEMepeHHHY 3HavYeHA® MuHepaanaaumsd (6) B 38MaHHAHX na-‘mpn&-a
JBX BONHOCTH.

W3 roppelAUAOHALX METONOB pacyeTa cpendell mecagdoft MpHepanp3a-
UM, OCHOBAHHHX HA CBA2M €e ¢ paxonamy BOLIH B pychae, pacCMOTDeHH
IBa BADREHTA - N0 OCpEIHEHHHM B RAHTEpBAaNAX BONMHOCTA 3IHAYEHAAM MAHE-
pasasamman ( &y, ) A pACXOMOB BORH N MO MX ENAHAYHEM MIMEpPEHRAM
fx2)

B odorx cnyJasx InA NOCTpoOeHRR 3aBucAmocTefll Zu = £(Q)
HCNONE3YOTCA IAHHHE HACMONEeHA# 3a NepAonH, OXHODOIHNHE OO CTeMneHA
BATPONOreHHHX HAIDY30K M $A3aM TANPONOTHYEcKOro pexmma. PeayasTaT
pacyeToOR NOKA3HBAKT, YTO MOrpEmHOCTH, BO3HAKAKMAE OpA ACHONB30Ba-
HAR STHX METONOR, MOryT OHTH Bejaxa. D 48-53% cnyuaeR OTHIOHEHAR
CpeIHAX MECAYHHX BENMYRH MAHEDANASALAN, DACCYATAHHHX STAMA MeTOoma-
M#, OT STAJORHHX NpeBumapT 200 mr/xn, B 42-50% caysees oHM npepHmE-
or 0,674 ©5,, .

[lpoeenenroe MCCNEeNOBAHRE MO3BONAET CHENATE CNENYDWAe BHBONH.

B ycnoeMAX MHETEHCRBHOIO ACHONBE30BAHAA BONHHX DECYDPCOB, KOIIA
pegdoff CTOK R MRHEpDANW33UAA BONH PE3KO KONeONOTCA BO BpeMeHH, HA
ONRH B3 ACOOMBAYEMHX HA OpaKTHKe METONOB pacuera cpenHell mecagsofl
MHHEDANASELUAR MO NAHHEM EIRHAYHHY A3MepeHAfl He NMO3BONRET CIENATE
2TO C OpRemiaemMoll TOYHOCTED.

Haudonee 6Muskn K deKTHYECKHM DPE3YJARTATH [DAMHX METONOB -
XeHefiHON MATEDPNONALAR MERIY A3IMEDEHHHMH 3HAYEHAAAM MRHEDAJABELAA B
OTOXINECTBNGHHE MOCTEIHAX CO CPENHAMA MECAYHHME 3RAveHpAMn. OnHako
e e e ———— -

OpR pPe3RMX B TeYEHAE MeCALA KomedaHWAX pacXonoB M MUHEpasMsauan, a8
TaK¥e OpA rpydux ompOKAX SHANA30S 3TH METONH MOTYT NDPABONATE K

GONBIAM OOTPEmHOCTAM B pacuHeTax. D Takux YCHOBAAX NpenOOYTHATENBHEE
MEeTON pacyeTa MAHEpANA3ALAR B cpenHem 28 mecsAy (anm donee IARATENb-

HHil mepuox), OCHOBAHHH{ HA CBABA €€ ¢ SIEKRTPONPOBONACCTED BOOH. Jng
PEANASALMA STOTO METONA HEOOXONWMH exelHeBHHE R3MEDEHMA aJIEeKTpONpo-
BONAOCTA M, B KAYEOTBE DENepHHX, W3MEpeHAA XUMWSECKOro COCTAB2 BONM
B KONARYECTBE, HEOOXONMMOM INA CTETACTRYECKOrO OOOCHOBAHRA CBAZA
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T f,’{l?} . B coEpemeRHux YCNOBRAX HASpeNa HeoOXONAMOCTEH MOCTAHOB-
KA Tarkax RAaONMOneHAl Ha peHax, CTOK HOTOPHX RHTEHCHBHO RACHOONB3IyeTCH
B Xx03gRicTEE.
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@.3.PYBAHORA, A.T.IYIb

SATPATH CTOHA HA WCIIAPEHVE C BOJHO{ NMOEEPXHOCTH
BONOXPAHIJMI! B BACCEHHE APANECKOTU MOPA

B ycnoemsx ocTporo mefMUMTAE BONHHX DECYDCOE Ins »fjeHTREHOTO
BX RACMONBSOBAHAA HeOOXONWMO 3HATE CHOXABUYRCA B dacceflHe CTPYRTYDY
3aTpaT pPEYHOrD CTOKA.

OnHeM 3 BANOB exeronHo BO3ZO0CHORMAEMHX EHTDOMOTEHHHX noTeps
CTOKA ABNRETCH ACMNApEHAe C BOIHOW NOBEDXHOCTH BONOXpaHAXAm. Poct
OpomAEMEX Miumafgell A NOBLIERWE AX BONOOCECHEYEHAOCTH COMNPOBOXRN2ET-
cfi RHTEeHCA{MEALAE] WCMONE30BAHAA BONHHX PECYPCOB, KOTOpSA HA Ompe-
IeneHHOM aTane yxe (HEDO3MOXHB des peryampoBeaHAs CTOK8 B BONOXpa-—
HANAMAX .

K Hasamy 60-x romos nnomank BODHOH MOBEPXHOCTA BOMOXDSHRAJMAL
npa danondesnn ax /I/ no HIY (HopmaneHuil MonnmopHud YpoBeRB) B dac-

cefiiax Cupmapes ® AMymapeRr cocrarnans coorpeTcTReHAo 0,52 m 0,30
THC.EM™; K Havany 70-x romop oHa BO3IPOCNA COOTBETCTBEHHO mo 1,51 p
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0,46 Tuc. uuz. B coepemeHHux ycnoBpax (I985 r.) nnomans Bomsofft mo—

BEPXHOCTH BONOXpaHANAmN B pPerpnoHe Npe HanonHeHmm mo HIIY cocramnaer
3,30 THC. KM° (B TOM gpose 1,84 THC. EM® B Gaccelde Cupnapen n
1,46 Tue. e~ B Caccefne AMyZapen).

Cpendsa sa rofi MIOmAns BONHOM NMOBEPXHOCTH BOXOXPAHMMAN CYmeCT—
BeAHO Haxe (radm. I). Onnaxo m oHa eospocna ¢ 0,39 Tuc. KM® B Hava-
ne 60-x roxos mo I,80 tHe. P B I98I - 1885 rr.

[lo pucOTHHM 30HSM MCNApDANKUAA NOBEOKHOCTH BONOXDAHANAN B ATOT
mepAON pachojyioxena crenyoma odpasom: I10,5¢ - smme omeTka 1000 M,
3[,6% - or 50V mo I0U0 m m 57,97 - mame 500 M Ham yp.M.

C pocrom BomAOfl MOBEpPXHOCTR BONOXDAHANAN YBENHYWEANTCH @ SAT—
paTH CTOKA Ha mcnapenme (Tadn. 2). BaTpaTH peYHOTO CTOKA HA Acnape-
HAe ¢ BomAo{l MOBEpXHOCTA BONOXPAHANAmM (TaK Hazumaemoe “Bpmamoe™ peo-
DApeARe) pPaBHH DPAa3HOCTA Memny mcnapedseM ( £ ) A ammocdepHmMp ocam-
KaMp, BHNATNSOMAMA Ha MIOMENE 3epkana (o ). [lna pacyeTa ACNONB30BA-
Ha8 CTAHNAPTHAA CPEIHAA MECAYHas MALOpMALAA 00 aJIeMeHTAX BOIHOrO Ga-
JMBHCA BONOXDAHMMAN, OYOCIAKYEeMAd CPEeIHES3NaTCKAMY YIDABJSHAAMA 1O
T'HIPOMETE0pONOrAN .

3aTpDATH CTOKA Ha McmapeHme c nopepxuocTH Tymakyneckoro p Tana-
MADIXAHCKOr'O BONOXPAHANAM MNPRHATH N0 NAHAHM WHCTATYTOR Ysranposonm-
x03 # CpenasranpoBONXNONOK,

Wemapenne ¢ poruofi momepxsocTH KxHocypxaHCKOrO, Y9RWSWICKOTO,
Hauxavapckoro, AREA®aHCKOTO A JXN33aKCKOTO BONOXDAHAJAM MOXHO oOle-
AATH OPAGHTHPOBOYHO MO CPENHAM MHOTOJNETHAM IAHHEM MO Kapre  Hena-
perrs /2/ n cnmow aTMocdepHHX OCAIKOB 00 OaamafmeMy MyHKTY HaGmnme—
aal ¢ y9ero cpemnsel sa pacueTHul Mepuon NIOmANE 3epKAiA BOIHON mO-
BEpPXHOCTA Bomoxpadmnamga. [locnelHss NoONy9eHa Kak cpemHes apajmeTa-
YeCKOE A3 Ee CpENHAX MecAvHHX 3HAYEeHA#l, CHATHX C KDABHX 38BACHMOC—
TR NAOmANA OT YDPOBHA BONH B BONOXDAHWIAME.

daTpaTH HA WCNApPEHAE, OUEHEHAHE TAKMM 00pAa30M, HECKONBKO 38BH-
meHH, TAK KAK MAKCAMAJBHHE 3HAYEHAA WCMNADEHAA W [IONANA 3epKANE BO-
IOXDSHANAMA He COBNAaganT BO BpemeHm. ONEAKD 3T0 He NONKHO CYmecT-
BEHHO OTPA3ATHCA H3 NOCTOBEPHOCTH OLEHKYW 3aTPAT CTOKA HA ACHApDEHAE
¢ BOoNHAOfl MOBEpXHOCTH BONOXDASHRJMM B [eJOM MO persoHy, TaKk KAK CyM-
MABDHAA NNOMANE BONAOH MOBEPXAOCTA MEPEeSUCNeHHHX BONOX[DAHWIAN
(I98I - 1985 rr.) cocrapnAeT aernek 4% NUomAamE 3epKaia BCcex BOIOXpa-
HAJAM peraoHa.

3aTpATH CTORA HA ACNAPEHAE C BONHOW MOBEpPXHOCTH BONOXDP3AANAM
» dacceline Cupmapbs pospocna ¢ 0,48 mm®/rom » I96I - 1965 rr. mo
0,83 mu3/rox B I98T - 1985 rr. (radn. 2).' B daccefine AMYRAapER 3a
TOT Xe NepHoN NMOTepH Ha Monapedme yeenaunnach ¢ 0,04 mo 0,69 mu®/ronm,
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Tadmaopa I

Cpensas rofosas MIOWAXL BOJAONO SEPKANA BONOXDAHRNAN, HM°

= v .
Bonox pananaume ka HIY, llepron, romu
M
I961 —| I966 -| T97T -| I976 =] I -
1965 1970 1875 1980 IEE%
Eaccefin p. Cuprmapsm
HafipagrkyMcroe 347 335 403 344 328 a7s
Ya pra pAHCKO® 252 - 641 8Lb 465 489
ToRTOryARCKOR 805 134 192
ARNAESHCRO® 808 9,6 29,4
Yprarorafickoe 1128 - 3,36 2,30 2,45 1,97
Ya prakcroe 890 12,7 24,0 22,1
AxanrapaHcroe 1067 1,88 2,35
Toadyryscroe 394 (10) 10,3 10,1 12,6 I2,3
Jxazarcroe 371 .(5,4) 86,5 4,9
Beero » daccefige 345 1058 890 984 1129
Bacce#td p.AMmynapes

TomaymEcRO® II6 257
Tynagyascroe 222 133 (I36) I40
TaaMa PIXSHCKOS 400 30,8 47,4
KaTragyprancroe 5L1 42,4 48,7 47.5 55,5 56,8
Kymma za peroe 238 14,3 13,9 14,5 14,5
Upmey praicroe 488 22,0 21,2 25,2 24,1
Hypekcroe 910 (36) 68,8 B4 .4
[lagrama poroe 676 (3,0) 23,7 3,2 3,6
YurH3HICKOS 3z22 {(6,8) (5,8} (5,8) (5,8) 5,78
ImHOCypxafAcKoe 416 (40,8) 37,6 39,4 34,0
Beero B daccefine 48,2 I35 299 379 668
Beero B permoHe 393 I193 1189 1363 1797




Tacdmamp 2

SaTpATH ¢ToKa (cymMa 3a ron) Ha MCOSpeR@Ee C BONHOR

NOBEPXHOCTE BONOXpaHAMAM,

Mo

|"Bumamoe™ mcnapenpe (MiA.M®) B cpennem
Bonoxpanraeme | UcToYHRK 38 Ilepaox
NATAHAA
I961 - | I966 - | I971 - | 1976 —-| 1981 -
1965 1970 1975 1980 1985
‘Baccefls p. Cupmapem
Kaipaxkymcroe Cupnapes 453 437 335 300 344
Ya pnapasckoe 3 21 606 389 327 327
Tokroryneckoe  Hapus 7,7 106
AHIREAHCKO® Kapanapsa 8,1 25,0
Yprartorafiexoe Kaccascaft (0,83) (-0,I3) (0,09) (0,80) (I,I5)
YapraKcKoe Ynpugk (13,0) (20,2) 15,9
AxaHrapaHcroe  AxaHrapaH 1,58 1,97
Toadyryacroe o (7,0 7,99 9,65 8,24 7,64
Jixn3arcroe Cansap 4,48 5,40 4,07
Beero mo dac-
ceflny 482 1050 751 745 833
Baccefls p. Amymaper
TosuyrscRoa Amyna pes (3I4)
Tymarynscroe AMymapEA,
Eﬂﬂﬂﬂgﬂﬂ 172 I75 I81
Tanume prxan-
CKOe Amynapes 6L,3 71,1
Hypexcroe Baxm (I2,8) (24,4) 30,0
Karrakypran-
CHO® Jeparman (23,4) 30,6 24,6 (I3,4) 18,6
Kymmazapcroe - (14,9) 14,5 13,9 (Id 8 1IB5.1)
Upmgypranckoe Heukamapsa (14,7) 20,8 (16,9) (I6,I)
[laykama pcroe ['yaapnapsa 1.89 2,38 2,02 2,27
YYRH3uNCcKOE Cypxan—
XA PbA (6,8) (8,8) (6,8) (6,8) (6,8)
Kxaocypran-
cROE . (39,6) 36,56 38,2 33,0
Bcero no dac-
ceftuy 45,1 108 290 342 688
Bcero B peraoHe 527 1158 T04I 1087 1521

58



B OenoM ®e no permpoHy - ¢ 0,53 mo 1,52 mv®/ron. Bo mropolt monmomase
60-x romor sTOT BN MOTEpPE CTOKA B PETMOHE yIBOWACA, & B Havane

80-x romoB YTDOAJCA OTHOCHT&NRHO Hagsana B60-x m cocrtasan 2,6% cymmap-
HHX 38TpAT cTOKRA B dacceflne Cupmapepm B [,I¥ B daccefiHe Amynapsm.

JIrBRHAA NONA NOTEph CTOKA HA ACOADEHME ¢ BONHOM MOBEDPXHOCTA
BONOXDRHRINN ODHXONATCA HA PABHRHHYD TeppATOpAD: 679 MaH.M® B dac-
ceftae Cuprapsm @ 658 mnA.M® - B CacceitRe AMynapse.

Tonnko ¢ nmomepxaocTA Kadparkymckoro, YapnaprAckoro, ToauywHC KO-
ro p Tymaryneckoro BomoxpaHmasm exeromno (I98I - T1985 rr.) Tepmercs
B cpempen 1,26 v Bome, uTo cocramaseT 70% MoTeps AA ACNADEHAe Bee-
ME BONOX DS HUTAMAMNA . ;

C mopepxHOCTH OpeIropHux Bonoxpauanam (ormerra HIIY Bume 500 m)
38 TOHN B cpemnem wcomapAeTcA 180 wmna.m® monu, amm IT1,9% moreps HA
HCOApDEHHE BCEMA BONOXpaHANMmama, axm 0,2% BONHEX pPecypcoB DETAORA B
»T'ONl cpenHell BONHOCTA.

B 28BUCAMOCTA OT CTeleHd HATONHEeAAA M CpadOTHA BONOXDAHANRNA ,
aKCINYATAUKMOHHEX OcoOeHHOCTE!! OTHENBHHX NeT, 8 TaKkxe MeTeopojora-
gacraAx ycnopaft (AaTmociepHHe OCaEIHR HA MNMOWAINL 2EpHANA, TeMNepaTypa
BOSAYXA W CONHE9HBA DANMALAA) TOTEpA CTOKA Ha ACOApeHHWe ¢ BOXAGH mo-
BepXHOCTRA BONOXPIHANAN MOTYT KONeGaThCcA B IHAYATENEHHX Npelenax

( ppcyHOR) .

Y | il A I |
1950 195L IPEA8 1972 19TE 1980 1986 r

Y poHonorgYecKall XOoI Ce30HHHX KonedaHml Ac—
mapeHAs (38 BHYETOM aTMOC]epHuX OCIIKOB) C
sonHoft mopepxHocTA Hafipagrymckoro ( ¥,

p Yaprnepmackoro ( X, ) BOLOXPaHANAW:

T - HopGpR—AOpens, < — MAH{-OKTACGDE

ARENAZ BpeMeHHOR A3SMERYMBOCTA 3ATPAT CTOKE HA ACHADSHAe, BuH-
nongenaull mna Kafipekkymckoro BONOXpaHnnama, MOKAsan, 4TO kosdlalm-
et mapuaupp acnapewps C 38 Nepuon mMaffi - okTAdps pased 0,30, a

sa RoAdps — ampens - 0,48,
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Cpena Gomsmoro wmcnas fakTOpoB, OGyCAOBMNABALMEX AZMOHEHRA OT Io-
I# K rony moreph CTORA HA ACOADEHAE, OCHOBHHMA ABNACTCA 38NACH BI&—
ra (nromenm BOnHOrO seprana) m sHEpPreTAYeCKRe pecypcH (NMPATOR coa-
HeWHON pammaunm @ amBeRuRA Temma). B cBASA ¢ gTAM BpEMBHHAA ASMeH-
JABOCTE MOTEPs OTOKA HA ACNADEHAE C MOBEPXHOCTH BONOXPAHANAL AHAJA-
SRPOEANACE KAR [YHKUAA IBYX MNepeMeHHHY - MIOmanA BONHOTO Seprana F
A TEMNEDaTypH Bosmyxe ¢ mo dapmafwell BONOXPaHANAMY MEeTEeoCTaH-
onan. [ocnennmpdl aprymest NpaHAT B KavecTse RHIEKCA A3MEHYABOCTRA sHep-
TeTAYECKAX pecypcoB. B ravecTBe oGLERTAE HWCCNeNOBSHHA OprEATO Kaftpex-
HYMCHOE® BONOXpPaHRNUME C MepHomoM Racdmuuexaft 28 ner. Perpeccponauft
AHANAS NOKA3AN, YTO NOJAA BHJAANA BTOPOr0 APCyMEHTA HUYTORHO MBJI8
(0,08) mo cpasresmm ¢ mepmum (0,97). CnemomaTteneHo, saTpaTu cToka
HA Wcnapedre C BONHOf NMOBEDXHOCTA BONOXpPAHAMAMA OnpenenArTcA T'ASB-
HEM 00pasoMm MNOmENED BONHOIO sépkana. YpapHedH#e, CBA3HBADmEe 3aTpa-
TH CTORA HA RCNADERMe ¢ BOXHOM MOBEDXHOCTA BONOXPEHANANA C MAOmAnED
ero 3epkana mMeer BaN: 2 =0,89 F 4+ 37,0, rme % - AChAa perRe
(ns.M®), F - mnomens zepram (md<) B CPeNHEM 33 MepRon; Mafl — oR—
TACGDPE.

Buponu

I. B mocrepame 10 - I5 zeT ®» Gaccefine Apansckoro MOpA pe3KO
YEGNRYRNACE MNOmank BOrHOM MoBepXHOGCTA BOIOX DA HANRAM,

<. llonaBnsomee ComswMACTEO Bonoxpananam. (S0% mmomamm seprana )
PAclONOWEHH HA DABHWAHON TEpPATODAA, 9TO B YCHOBRAAX ApPAOHOI'D KIAMA-
T8 OCYCAOBAABAET CONMEBWAE NMOTEPR HA BCMApEHME.

3. Eanmamoe mcnapenme ¢ BOXHOR DOBepXHOCTH BONOXDSHANEN B Cpen-
AeM 3a 1581 - 1965 rr. B daccefine ApankcKoro MOPA COCTaBRJIO
1,52 mu’/ron (B Tom umcne 0,83 B daccefine Cupnapss o 0,69 B Gaccelt-
He AMyIEpem), 9To cooreercTeyeT I,4% Bommux pecypcoB persoHa B ron
cpenneff BONHOCTA.

4. PerpeccnonHul aHanRs NoKasaj, 9T0 ASMEAYA BOCTE BEreTalAeH-
HHX 38TDAT CTOKA HA ACOBpDEHAEe C BONHON MOBEpPXROCTA PAaBHRHHYX BOIO-
XPaHANAM ONpeleNseTCA MNOmANED AX 3EpKANAE M B YCAOEAAX Cpenaeft
A3nn MPAKTAYECKA He 3ABACHT OT cpenmdell 38 BereTaunm TEMIECaTypH BOS-

n¥yxa.

Conacor MaTepaTypu

I.HpgrmTee A .M. BomEue pecypcH W BomAul Gananc 038p A
Bonoxpananum Cpemnelt Asma//Tp. CAHMW Tocromrampomera CCCP. -
Bun.IOB(IB9). - I986. - 95 g,

2. Hmreran A.M. Osepa Cpenaeft Azmm, I.: I'nmpoveTeons-
mar. - 1987, = 105 c.



WA HMKOMIMH, A M. HIKUTVH
0.T.MAKCYMOBA, I.I.I[LAEYHWH,
E' I-I'PD{LIEBJ‘.

PACIPEENEHWE MUKPORIMEHTHOIO COCTARA
EOIl EACCEHHA 03. WCCHK-KYIE

Osepo Wcecux-Kyns pacmonozeno s ropaoll cucreme Cepeproro Tambp-
llada #a BucoTe IG07 M m mABRmReTcs ONHWM H3 YHRKaNbHeMUWX TODHHX BO-
noemos. Odwapwaas Wecur-Kyneckas roTnoemma maomanen S18ST nmz, AMe-
DNEA MRAPOTHOE NPOCTApPAHME, OPPAHMYEHHIA © ceeepa xp. Kynrefi-Ana-
Too n ¢ pra xp. Tepckui-Ana-Too, XapaKTepnsyercs oporpajaueckoft sam-
RHYTOCTED R KAK CJENCTBAEM 3TOTO HeJNarompHsTHHMN YCHOBUAMA BOINYXO-
R Braroodmesa,

LUeHTpBEHAA 30HA KOTMOBMHH 38HATA HE3aMep3aomuM, CONOHOBATHM,
TAJOOKAM BOXOEMOM, Momansm 6236 kM2, 0GheMoM PomHol Macc 738 M3,
nnenolf 178 mM, mandonswedt mupnEoll 60 mu o Hapconsme# raycagOf
668 m /6, 7/. -

Bucororopaue 3oHY xpedroR X8DAKTEDNAYOTCA SHAYATENBHEM OoJene-—
HeH#em (onomans 650, 4 HME, O0BeM BOLHO}I MacCCH MeNARKOB 48 kM°), B
EoTopom JopuipyeTcs cTor Gonee 100 muTammux 03ep pek, BonAde pecyp-
CH KOTJIOBMHH OLGHMBADTCA B 3,72 i, mpu srom OcHOBHOE MOCTYMLIeHAe
BOIH B 03€p0 OCYmMeCTBASAETCA N0 54 peram CHErOBO-JTeNHAKOBOTO @ Jem-
HAKOBO~CHEroBoro muraHna /I/. B RacTOsuee BpeMs SHAYATENBHAS 98CTE
CIOKA per nmpm Buxome Mx Ha [IpAMCCHKKYNBCRYD pAPHMHY pasdapaeTcs Ha
opomense, n mo naxamd MMBY KaprCCP monosadop Bomu Ha Rapomioxossfi-
CTBEAHHE HYROH OLSHMBAETCA B I,5 v,

Ha coBpemeHHOM sTame x03AffcTEEHROrO OCBOEHMs daccefiHa 03,Vo-
CHR~-KYNE 0COCOro BHAMEHRA 3ACAYXABIET pemeHde BONPOCOB MO NpenoTE-
PameHuD NANEeAAA YPOBHA BONH B 03epe, a8 Tagwe N0 3aPDAHEHAMN BONHHX
CACTEM M BOSNYUHOro Gaccefina. Eennkn npodneMd, CTOAUME B [LUAHE
OePCOSRTHBHOrNO NOBHWEHAA POAR VWCCHKRYNBCKO!! KOTNOEMHH B pEKpEalmoH-
HUX menAx. B dnmamafimee mecaTunmetme [pRuccHEKYJIRE CTaHET omHOofl @3
Kpynaefimnx BcecODSAHX 3NDEBHAL M B 3TO# CBA3A yme cefivac MTAHMDYDT-
CA B NDETBOPANTCA B MA3HE OXPAHHHE MEPOMIPHATHAA MO COXDAHEHAD VHA-
KaABHHX OpPAPONHHX COraTCTE sTOrC perpona /7, 8/,

E sToffl cEA3M SamAYM DAUMOHANBHOIO KOMIJEKCHOTO WCHONB30BSHER
OPADONHHX PECYDCOBE R OLEHKA YDOBHA N NAHEBMAKE 38TpA3HEHAA Caccefl-
B8 03,MCcCHR-KynE ABNANTCA BECEME AKTYAJABHHMA A CEOEBPEMEHHHMA.

Heodxomamo MONYepHAYTH, 9TO B MOCKENHME CONH S813Ya OLEHER
IN0CANBHOTO DACOPOCTPAHEHAMA 3ATDAIHANNMX BEMECTE AHTDONOTEHHOTO
xapagTepa NpnodpeTaeT BCe OONELYD 3HSYMMOCTE. 1A BHIENEHRAR BHTpO-
OOreHHHX A3MEHeHAR Ha (foAe eCcTecTBEHAHX MpADONAHY MPOLECCOB, IIA

OOSHKA R DpOrHO3& COCTOAHAA OpPApPONAOH cpeld B HACTOAmMEe BpeMA co3-
maeTca I'modanbRas CACTEMA MOHETOpRATa okpymammeft cpezu. Ooodyw
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OMACHOCTS ILNA BONHHX OO0BEHTOB MPENCTABAAKLT He CBONCTREHHHE Ip@ pone
BMeCTBA AHTPONOr'E€HHOrO NDORCXORNEHAR, TLAHC[OpMARA KOTOpHX BCaeR-—
CTBWE ECTECTE@HAHX MPOLECCOB OHA3HBAETCA HEBOSMOEHOHN. 3T0 BEMECTEE,
OKA3WEAKMAE OTPRAUATENEHOE (R3MONOIMYECKOE, B TOM 4YHCAE TOKCHYECKOE
BO3NElCTEAe HA OBOTY. XapaKTepHHEMH OPeNCTABMTENAME sTOH I'pPYNOH Be-
meCTE ABAALTCA TARSJNHE METAJNH. Hapanmy ¢ adTpomoredHims mocTymnesa—
FAMR BCE OHR BOSHRKADT NPA NPADONANX NpPOLECCAX W BXOLAT B eCTECTReH-
HH# coocTaB Orocjepu. TAmenne MeTa/inH DocTymawT B amociepy B Bagme
aaposonelt. Worao9enre COCTARMAAET TOABKO DTYTH, OHA YACTO nocrynser
B BAne nmapop. [locne BunazeHnAa HA NOBEPXHOCTHHE BONH, 9ame BCETO o
aTMOCeDHEMA OCANHAMM, 3TH METANAH NPAKTHYECKH He BO3EBpATANTCA B
amociepy. [lo cymecTBy Bce TAmENHE METAJUIH SENAUTCA NDHODATETHMEMA
SArpASHATEJIAMME H MHIMKATODAME COCTOAHAA NpUpONRHX cpem. Wy TUK xe-
AT B npenenax [-2 MED/n, TOrmA KAH OCHOBHO® HKONAYECTED HODMH pyeMux
BemecTB P BONHHX cpemax AmernT [LIK or 0,1 mo 1,0 mery/x /2/.

Osepo Wocus-Kyne owasupaeT GoNBmOE BHWAHHWE HE COCTORHAE BCEX
ORpYyRAOMAX aKocacTem. B Bamy Toro, 4ro o3. Mcocux-Kyne aBnmeTcs Oec-
CTOYHEM BONOEMOM, YBENMUIYAEAETCA ONACHOCTE BO3HMKHOBEHAR HEOOGpaTAMHX
MpoLeccoB Name ODR MAJNOM BOSNefiCTBRAW AHTPONOreHe3a. CagiyeT Takze
NOOYepRAYTE, YTO OCHOBHHE TepMOIMHAMHYECKHE MpPOUSCCH B BONHOH Mac-
Cé 038pa MPOTEKALT B NEATENBHOM cJoe Bomd TommrHOM TOU M. Hume stoft
rAyOAHY RBONHAS MAaccAa HAXONATCA B CTAUROHAPHOM cocTosHnu. Temmepa-
Typa BOIM 3NeChH MeHAeTcA HesHaumtenso: or 4° mHa raydage 100 m mo
3,8°C ma rayoase 650 m.

B mocnmensee Bpema BO3pACTAET pEeKpealMOHHOE SHAYEHAE 03epa, 9TO
CTABAT ONpeneJerHHe NpodnemMs D0 KOATPOND HAN ero sarpasAesneMm. Jlia
OOpeNeNeHAA CONEePEAHAA TAEEJHX METAJNOB B NpPADONHHX BOHNEX Caccefi—
R 03. Hecux-Kyns AcnmonsaoBancs pamdoaHANATHYECKAN METOXN, OCHORAH-
HHlt A8 CcyOCTeXAOMETpHYIECKOM HM30TOMHOM pazdapRNieHMR ¢ RACOONEIOBAHHAEM
pamnoRyraRmor /f3/.

Ha ocHOBe HNaHHHX, DONYYEHHHX [pH OOASBHX MCCAENOBAHAAX, OWiA
paccYATAHH CpeNHAe KOHOEATDANAA WECTA SWEMEHTOB: MHUBAKA, CYDBMH,
PTYTR, LMHKA, BAHaneA @ gamMaA B o3.Mecuk-Kyne # Boanaomex B HErO
peRax, 8 TAKxe KORLUEHTpAOAR BoTAX SJMAEMEHTOB B aTMocfepHHX OcaIKax A
cHere. [loxcurTano odmee RONAUECTEBO aNieMEHTOR, MOCTyNamlmee exeronHo
¢ amMocepHUMA OCAIIKAMA R MOBEDXHOCTHHMA BOINAMA B CONepxameecA B
osepe. i

Ordop npod BORH A3 O3epa NPOBONWACA HE BOCEMA BepPTHRAJNAX IOpC-
fana nponoxedHoro or cepeproro (palion r.Yoanom-ATa) K KmAOMY mO-
depexsD.

Jlia onpeneneERA KOHUGHTDALMW TAXSNHX METAJNOE B pevHON BOIE
Gacoefiua 03. Hoomk-Kyab OWn OpraHmsoBas o0nean 03epa, B peaynstare
9ero orolpsHd Opodd A3 I6 per, pacxon BOIH KOTODHX COCTABNAN B JAH-
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Hult nepaonm He menee 2,5 n/c. JlagHHe MO CONEPRAHAN TAREAHX METANNOB
B OpuTokax o03. Wccuk-Kyns npapeness B radn, L.

Tacdmame I

Comepmanpe MAKDOSNEMEHTOR B pexax, Bnamaomux B 03.HMoour-Kyms

Eﬂpgrﬁg:g'r- KosueHTpauna aleMeHTOB, 10-6 /1

[lparTox HAaf o ?ma. A 54 ”? 2, v e
Typacy 3,08 0,767 0,223 0,250 5,293 0,I30 O,I67
Axrepex 4,35 0,867 0,220 0,273 5,473 0,193 0,103
Ton 2,04 0,990 o0,I50 0,I73 5,857 0,I50 O,I00
Toccop 2,28 1,040 0,I77 0,347 6,497 0,180 0,130
Bapcrayn 4,04 0,810 o0,I67 0,217 6,233 0,120 0,183
You-Jlxa pramgaK 2,28 1,243 0,I20 0,423 7,133 0,I63 0O,I53
Axcaft 2,95 1,507 0,170 0,390 4,703 0,227 0,17
Jxyyry 6,18 0,712 0,160 0,323 5,I97 0,233 0,160
You-Kusuncy 4,74 1,030 0,233 0,220 6,190 0,173 0,I73
Iixapranad 22,2 0,673 0,090 0,400 6,053 0,187 .0,I20
Kaparon 6,74 1,077 0,187 0,230 6,170 0,130 0,127
JIxeTuorys 5,86 r,170 0,167 0,243 6,033 0,193 0,137
Tea 11,1 3,440 0,490 0,433 5,623 0,240 0,120
Kapacy 1,94 0,837 0,207 0,303 5,267 0,093 0O,II7
Aoy 2,89 0,733 0,I20 0,380 6,283 0,137 0,I40
Yor-ArRoy 5,09 0,830 0,I60 0,237 65,223 0,160 O,I57

PesyasraThH, NMONYYEeHHHA NpPA AHANASS Npod 036pHOA BONH, OWIM
OCfeNHeHH MO BEPTHKANA WA OO0 TpPeM 30HAM - IBe NpadpexHHX C PAyORHAMA
m:- I50 m (pepragaan I - 2; 7 - B8) a onna I‘J‘IjﬂGHDBﬂEHHH (Be pTHRA N

= 6) (radn. 2).

Jony9eHdue OpR AHANA2E Npod pe3yNETATH KOHUSATPAaUMR mecTa
RAGMEHTOB LOSBONAKT BHABATE HEHOTODHE 33KOHOMEpDHOCTH paclpeleNeHAs
TARANHX METANN0B Mo raydane o, Wocux-Kyas.

Ina npadpexaux yvacTHoB (rayodeada mno 100 w) xaparTepHo yMeHE-
mOERe® ROHUEATpalME ¢ yeenmgerAem Taydedd (pac. 1), 3a ncraxuedneM
CYpBMH, KOMIEHTpALMA HOTODOW HESHAYATENLHO YBENAYABASTCA OT PAydd -
Hd 50 M 8 nmo 100 M B cemeproll npadpemAod soHe. Takoe NOHAXEHAE HOH-

uequaﬁHn ¢ royduroft cBASAHO ¢ WHTEHCHBHHEM [EpEeMellWBAHWEM M Nepe-
pacnpeneneHien BellecTBA B NeATEALHOM, C TOUKHH SDEHMA TEDMONMHAMM-
YACKMX [pOLIECCOB M XNSHeNeATeNALHOCTHM ODraHMSMOB, CJAOe BOZH L0 TAy-
g I00 m, Ha mopepxHOCTH OSepa HadMuneseTcHA [IOBHWEeHHAA KOHLEHTDa-

63



IMA, HMTO MOEHO OCBACHMTE HHTEHCHBHEIA HonapeHsem, K TOMY He SHAYH-

TEJBHAA YACTH MHKDOBJIEMEHTOR MONAIEeT B 0%ep0 ¢ 8TMOCHEDHHMM OCAI-
Kawmu,

Tadnapa 2
Conepxanpe MHKDOSNEMEHTOB B BOIE 03. Hecux-Kyas

KosuenTpauas snementon, 10~° p/x

I'nycuua, M
,_ﬂg Sk H# .;t.’n F Eﬂ'
Opadpexass ceBepHan soHa (Bepramama I - 2)

0 2,312 0,156 0,329 8,222 0,125 0,245
25 1,894 0,142 0,310 7,658 0,128 0,183
S0 1,685 0,118 0,248 6,752 0,123 0,134

100 1,177 0,130 0,207 5,200 0,077 0,100
InydororonHan LEeHTpaNBHAA 3068 (BepTakam 3 - 6)

0 2,660 0,175 0,248 6,594 0,II2 0,142

50 2,221 0,142 0,212 5,211 0,486 0,297
100 1,455 0,147 0,189 4,956 0,090 0,III
300 1,940 0,145 0,233 4,685 0,081 0,112
600 2,923 0,356 0,287 5,930 0,208 0,200

lprdpexAan xmsas soHa (BepTamraga 7 - B)

0 4,374 0,264 0,345 7,956 0,165 0,285
25 4,397 0,248 0,316 7,640 0,134 0,222
50 3,958 0,186 0,296 6,807 0,I20 0,186
00 2,950 0,173 0,13 5,707 0,127 0,133

I

HomneHTpauma METaNN0B B NpPHNOBEDPXHOCTHOM CHO&8 B npROpeXHEX
30Hax BHWe, 98M B USHTPAABAOR wacTR o38pa. BepoATHO, 3mechH RAAALT
O4TOBH® BHOPOCH CAHMTADHO-RYPOPTHON 20HH HA CeBEpHOM nodepexre n
HOTOYHRAKN TOpMaABHHX BON HA KORHOM ODodepexks.

Tagxe MOXHO OTMETATH, 9TO B OBASH C CONBWMM NOCTYIJGHAEM [O-
BOPXHOCTHHX BOIl Ha Kro-BOCTOYHOM Oodepemke @M CONLMAM EONMAYA0TEOM
OCBIKOB HA BOIHYD NOBSDXHOCTE O3@pa, MNPABHOCATCE OOBHUSHHOS KOJA-
9Y80TBO MHRDOSASMBHTOB, 9TO R RIMAST HA MY ROHUBHTpanua B aToft soHa,

B penrTpansHoft yacTA o3epa NpoOH OTOADANACE NO raydaHu 600 .
HagaHas ¢ raydaaw 100 M KOHOSHTpAUMA BCSX WECTM METAJUIOE BO3pAcTa-
6T @ NOCTRAraeT MAKCHMANBHHX BeNAYAH AA Taydade 600 m (pmc. 2). Om-
RERO ¥ RBIMAA R BSHAOAA HE raydude 50 M HaGnomapTcs pe3Kae NAKA,
YT0, BOSMORHO, ABNASTOA CASNOCTBAGM JOMANLHHY KDATHOBDEMEHHHX 38—

rpA3SHOHAR.
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Tarne MeTBNNH, KAR PTYTH, MHULAK, CYDEMA,CONEPEATCA B BOLE B
fopue xmopanHux xommnexcos. lpa pH = 7,5 - 8,0 smadmumaerca coocax-
JeHNEe C 9aCTALEAMH B3BECH TANDOMA30BAHAHX fOopM 2TAX 3MEMBHTOB.

Opeodnagammamu AOHAMR B BOIE 03epa ARIANTCA CYABIATH R XJI0 PR~
AH, MHOrO Tap=e W KapOOHaTOB, NDR 3TOM MEKDOINEMEHTH CONEPEATCA B
BOXe KAK B RMOHHOM Jopme, Tagk R B BANS CYARlaTHHX B KapOOHaTHHX
ROMILTERCOB, KOTODHE B ONDBHSNEHHHX YCAOBHAX MMEDT CHOCOOHOCTE K
OCAXIEHAD.

Takam oCpasoM, B IAyOAHHHX YACTAX 03epa MPOBCXONAT HAKOILIEHEE
B KOHLBHTPAOAA TAXEJHX METAJUIOB KAK P CBOCONHOM, TAK M B CBASAHHOM
COCTOAHAA. ECTEeCTBEeHHO NpENNONOXATE TAKEe B HAROIUIEHHAE BAX B JNOHHHX
OTAOKEHRAAX, TOLJA BOSMORHH ARJNEHAA BTOPAYHOrO 3aIrDPA3IHEAMA BON 038-
pa, 9TO TOXe MONTBEDRIASTCA BHCOKAM CONEPEAHWEM MAKDOSNEMEBHTOR HA
rayoaHe.

Hann9pe NaHHHX O KOHUSHTDAUMAX TAXENHX METANNOBR B pasAAYHHX
BONHHX oOpeliax daccefina 03epa M 3NEMEHTOE BONHOrO CAaNAHCA MO3BOJAIO
paccyaTaTh KOMMYECTBO MAKDORNEMEHTOB MOCTYMADMRX B O3E8D0O TeM @JA
RHEM OyTeM BONAX R OOpENEeNATE #X CONEpWAHAE B O3epe,

Bonnuil danmadc o3epa pacoydTHEANCA 38 I1966-~1985 rr. mo meHARM
Hapraackoro YIM a MMBX KuprCCP. HoBepxHocTHH{ mDpATOK BONH B 038pO

(39,4 u®/c) dun IPRHAT MO NAHHHM YyYEeTA CTOKA HA 20 IRANPONOrAYECKHX
nocrax Keprasckoro YIM a 59 mocray arconyaTaupoHHof IAIpOMeTpAR
MMBX ¢ yverom 3adopa BOIH HA ODOWSHAE M BONOXOSARCTEOHHHE HYRIH.
Hogcuer cToKa ¢ NMOmMARA Bomocdopa, He yYuTHBaemull I'MIDOMETDHYECHKMM
nyTeM, OW1 BHIOOJHAH MO 3ABACAMOCTAM M = f{H},nactpﬂenum s
pafioHoB pasingHolt BompooTa /4/.

[IpATOK DONSEMHHY BON MPAHAT N0 LaHHEM BRCCAEN0BAHAR BHCTATYTA
"Reprasraopoeonxos” (61 m®/c), koropufi cormacyercs ¢ MaTepaanama

TRAEPOTeONOraYacKAx Hadmamedad.
Ocanka HA mWIOmSNE SEPKANA PACCYMTAHH [0 NAHHEM Hadmomesafl 5

MeTeOCTAHIUAA R 7 MOCTOBR, DACOONOREHHHX  paBHOM@DHO OO mepAMETPY
028pa ¢ yveTOM TATOTEDOAX K HaM mnomanefll akeatTopan. CpenmAal romomoft
Qno OCANKOB COCTABRA 286 mm.

Womapenpe ¢ BONAO® MOBEPXHOCTH, KOTOpOe NO CymecTBY ABAAETOA
ennHAcTBeARofl pacxomAof craThefl BONHOro OaJadca, OWIO DACCYATAHO 1o
Jopuynam I'TH mna nerHero nepaoma A mo gopuyne Bpacmamcroro, Hypra-

NROBA NAA 3AMHero A cooTaBano 914 .
C 1966 mo 1985 r. yposeHs BOOH B 0368p8 NMOHA3ANCA dOoNee WeM HA

1,3 M, 9ro cocraBano 0,8 mv®. Cpennaft ypoBeHB 038pa B ASMEHEHRS 3a-
NGCOB BOAH B HEM BHYACHANOCH N0 HACNENEHAAM HA CEMA 03€DHHX MOCTAX

Kaprascroro YIM na I asBaps Kaxnoro roga.
Cpenmsefl romopoll BomHuaR damadHc o03. Mecur-Kyms ma coBpeMeHHOM

9TaNe XApARTODESyETCA mAapamerpamm Tadm. 3.
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Tadmana 3
Bonuuf danmssc os. Hooux-Kyme 3a 1966 - 1985 pp.

Cocranianmas Gajasca Tk 4

lpaTor:

MNOBEPXHOCTHHX BOX I.8 24,5

NON3EMHHX BOX 1,9 38,8

Ocegre HA BOEHYD OOBEPXAOCTE 1,8 36,7
Uroro 4,9 100
Hemaperre ¢ monHoR moBepxHOCTH 2,7 100
Hamenermre sanmacos momw -0,8

lna pacvera dajafca TAMeNHX METANNOB B Oacceflne 03. Mocuk-
Eyns He xparTaeT HaAHux o HOHOSHTPALRAAX STHX SMEMESHTOB B MNONSEMHHX
BOZAx, HO, KHK HAM H3BBCTHO, NON3EMHHA CTOK COCTABIAET HE MHODTEM
Gonee TpPeTA MPAXONHHX cTaTedl BONHOro danaHcs 03epa, 8 BHANW3 KO-
A0N83HOR BONH MOKAB38N HANAYAE B Mpodax MHDBHKS @A PTYTA B OY8HL BH-
CORMX ROBLEHTDALAAX, MOITOMY MORHO T'OBODATE O TOM, 9TO0 © NMOAIEMHH-
Mi BOIAMR B 03€p0 MOCTYOaeT donee TpeTa OOmEro.KOMAYEOTEA TARENHX
METAILIOB, NPAHOCAMOro B 036p0. JlaHHHE O KONAYECTBAX aJeMEHTOB,
BHOCHMEX OCANKAMH M OOBEeDXHOCTHHMH BOJBMH, MDUBENEHH B Tadm, 4.

Tadnana 4

Konaseorso mampoanemenTos (T), mocTynawmee B 03.HcouR-
Kyns

Ae Gk Hg Zn U G

0,79 16,43 0,48 0,36
6,69 11,02 0,40 1,52

Hpaxon:
C DOBEDXHOCTHHMH BONSME 3,42 0,55
¢ aT™MochepHEMA OCAIKAMA 9,30 0,80

Osepo Mocur-Kyas ABnAercs GecCTOYHEM, NOSTOMY BOE KONMYECTEHO
BHOCEMHX B 038pO BEMECTB, B TOM YACHS A TANENHX METAJIOB, KOHIEHT-
PAPYETCA B HAKANNHBAGTCA B HEM, 9T0 BEAHO B2 OPABHOHAA MACOH MNo-
OTymATWAX A CONEPRAWAXCA B 038D8 TAREJHX METAIOB (Tadi. 5).

Tak, RONEYECTEO MHWBAKE, NPHHOCAMOE 8TMOCJEpDHHMA OCAIKEME A
NOESpXHOCTHEME BONamu, cocramnAer 0,22% odmefl macon, comep=amefica
B Hocux-Hyne, oypemu - 0,4%, pryre - 1,79, merea - 0,27, BaHSIOAR -
0,38, ramuug - 0,73,

B HacToAmee Bpema B BomHofl macce oa.Wccux-Kyne Hexomnnnck Ta-
KO8 HOANHYEeCTBO TARENHX METANIOB, Y9T0 AX €XerOolHHW{ BKISE, BHOCHMEL
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Tadnam 5

- KonngeoTBo MAKpOsmeMeHTOB (T), comepmameecs B
paznnydux cnoAx o3.Mecur-Kyas

I'myOana, M s 56 Hy Zn o Cd
0 - 26 308,98 22,62 35,47 874,09 15,27 24,68
26 - B0 418,70 24,70 40,82 978,21 29,28 30,70
20 - 100 462,40 180,98 46,57 1II65,49 35,34 33,26
100 - 300 I162,04 93,92 128,98 B32I6,28 68,86 71,88
300 - 600 I549,91 160,60 166,34 3382,79 91,77 99,42
Beero 3962,00 332,80 418,18 9616,86 230,51 258,91

OCANKAME B MNOBepXHOCTHEMR Bopmamp (radnm. 6), B ofuyw Macoy comepxa-
mymecA B 036p6, COCTARNAET MANE HeCATHe NOonm OpouedTa. Ho mua opnd-
PpOEAHX YyY80TKOB M MOBBPXHOOTHOT'O CHOA 3TOT BKNEN WIrpaeT CYmeCcTEEHAYN
pPONk A ABAAGTOA AHIOAKATOpDOM MAHAMAKA 33I'DA3HEHRAA peEpeAOAOHHHX 30H
08. Hoour-Kyns.

Tadnpua 6

BruIaN MEKDOSMIEMEHTOB (%), BHOCHMHX &TMOCHepHLMH
OCANKAME M DOBSDXHOOTHHMM BOIAME B CYMMADHOE MX KOJIMYECTBO,
comepsalleecA B osepe

WBEKpOBIEMEHT Ocajmy [lopepXHOCTHHE BOOH
MBmBAK : 0,13 0,09
Cypuma 0,24 0,16
PryTs 1,60 0,19
LenHee 0,I1 0,16
Baunanaft 0,17 0,21
Kappaunit 0,59 0,14

Aranorpaeye padoTH MO OOpPONENeARD TAXENHX META/UIOB NpOBOXA-
amok B 19682 - 19683 rr. B8 03. Capuvwener, pacnoJIOXeHHOM HA T pPATO-
pEM ONHOEMEHHOr'O OGuociepHoro samoBeNHAKa, HAXONAMEroCA B ropax ce-
pepo-sanagsoro Taas-llaAa Ha BucoTe 2000 M, OCHOBHIM RCTOYHAKOM HA-
TAARA KOTOpOro, Kak m y 03. WMecur-Kyns, ABNAOTCA TANHe BOXH.
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CpaBHRBSA pO3YALTATH MOCASNOBaHMl, MORHO OTMBTHATHE, 9TO0 COHmep-
ESHAE BAHAIAA B HAIMAA B 03. Capuyenexk Ha NODANOK BHUE, 98M B 03.
Hocux-Kyne, Tag kak anecs OymeoTBeHHYD pONE MIrpAeT DErWOHANBHHN Mo
PEHOC 38TDASHADMAX BOMEOTE A3 ODOMEMNEHAOro JepradHoKOrc KOMILIeKCa,
970 TAKES DONTBEPANAETCA BHCOKUM CONEDXAHMEM KAIMHA A B RANKAX OCAN-
rax. [oBumense B cpaBHeHER © 03. Woouk-Kyme EOHUSHTDELMR TAXEJIMX
MeTaAN0R B CapuyeNere OOBLACAASTCA TAKME BHXOLOM TepMaNBHHX BOIN,
CRABHO OCOrameHHHX DTYTED A cypeMofl. B cAexHARAX BOKpYT 08. Capuye-
AR TAK®e CONEpRATCHA HA DOPANOK COABmE DTYTH B B 98THDPe A IBA pa3&
Gonkme OYDEMH @ BAHANAA COOTBeTCTBeHHO (Tadn. 7) /5/.

Tadnaoa 7
ComepmaHA® MAaRDOSNEMEHTOR B BONE 03ep

KornedTpanna B:EEIHEHTDH. 106 r/a

4] He /4 cd

03. Wocur-Kyns

[NopepxAOCTHHE caoff BOOH - i
o OB . 0,II 0,14

: 0,10 0,20
Amiocdepane ocamka 0,43 3,38 0,22 0,77
Caer 0,16 0,14 0,22 0,I2
o8. Capuvenex

Io oCTHHR caofl BO -

HOOBM -~ 0,51 0,89 1,00 1,46
Amwocfephue ocamka - 3,87 0,I8 4,74
Caer 0,71 1,33 0,49 2,40

BuBonH

B pesyarTaTe NpOBeNEHHHX RACOASNOBAHAA ycTAHOBIEHH YDOBHH CO-
IepEAHAA TAXENHX MeTannoB B Bojax 03.HoowE-Kynb, KOTOpH® YKA3HEAKT
H8 OTHOCATENBRHY® SucTOTy Mccug-Kyaeckolt rornopuHd, Tk Rak [LIK
yRA38HAHX MAKDOBNEMEHTOB HA8 HECKONLKO MOPANKOB MPEBHEADT HX CONep-
E8AMe B NpHPONHHX BoRAax. BEAALN NOCTYOSKMAX B 038P0 MHKDOSNGMEHTOB
0? CYMMADHOT'O HX CONEDRAHAA B HEM COCTABIAGT NOCATHE NOAR OpOLEH-
ra. Jlna OOBEPXHOOTHOrO CXOA # OTHENBHHX MEJKOBOIHHX 30H 038pa C
rayoreaMa Ko 100 M MaKpoaneMedTHHR cocCTaB MOK@T OKASHBATE CYMECT-
BEHHO8 BJAARHAAE AA IROpoxAMaseckKalt foH
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Opa opranmsaups Badnumednfl 38 MARPOQNEMEHTHHM COCTABOM 026pa

genecooCpasHO BHOENATH TPA 30HH: I - rAyCOKOBONAYD LEHTPANBHYD, X&8-
PAKTEPRBYDNYDCA DOHAXEHAHMA KOHLUGHATDALMAME TANENHX METANNOBR HA NHO-
BEPXHOCTA R BOSpacTaHAeM Ax Ha raydeasx ot I00 mo 600 m; 2 - mro-
BOCTOYHYD, KyOAa MOoCcTynaeT HapOdonbUEe KONRYECTBO NOBEDXHOCTHHX  BOJ
B OpRXONATCA MAaKcEMYM aTMochepHHX ocamkoB; 3 - OSBEpO-SANANHYD O
COCPEeNOTOYEHAEM HACENEeHHHX NYHKTOB R DOKDEANAOHHHX 30H, KOTODYD OT-
ARYADT HAMMEHBNEe KONHYECTBO OCANKOB A HARCONBNAA CYXOCTh.

6.

7.

Cnrcor mareparypu

BEoxrwaros M. H. Bonase pecypeu per Copercroro TaHb-
lang ® mMeTonOH Ax pacyera. - &pyase. - 1974, - 306 c.
Eyasosckaa A.A. 006 ycragornespa [IIK B sopaof
cpene// Bonuue pecypen. - I964. - Jk 4. - C.26-31.

F'powmera E.W. PazsoaseTonAue MeToOH B 8HANA3E OOBBR-
ToB mpaponAofl cpemu./ MaTepmany MHCTATYTE HeOpraHMYecRON xmMaR
AH Nare. CCP, Para. - 1984, - C,I4-IS9.

Haerprme A., M. Bondue pecypcd @ BOOHHR Camanc osep @
Bonoxpannasn Cpennef Asan// Tp. CAHWM Tocromranmpomera CCCP, -
1986. - Bunm. I08(189). - 95 o.

Hereonesewmaenea A.H. 8 np. PacopeneneHee @ danaHc
pacTROpDEHANX (OpM MAKPOSNEMEHTOR B Bonax daccefims oa.Capuvens./

Hugonwmer A.A., Bopouckaa I'.H., I'pomepa E.}., Poue B.®., Huwwn-

ren A.M.//MoruToprHr (OHOBOrO BSEarpASHEHMA mpuponHoR cpemu.-Jl.:
Tunpomereonanat, — 1966, - Bun, 3. - C. I6E-I74,

0Osepo Heocur-Kyme (Ouvepxm mo fesmueckofl reorpafem). - ©pyH-
36: Hmm. - I978. - 210 c.

Ose po MWecux-Kyns B TeAmeHOER ero OpapoNHOre pPASBATAR. -
I.: Hayxa, - 1986. - 254 c.

Ilaereeakor A.B. Hcoux-Kyre: opaposa, oxpasa @ nep-
CHOETHBH MCOONL30BAHAA O036pa. - QdpyAse: Hmwa, - I979, - B5 e,

H.E.IOPEXKHH, M. MAHCIMOB

TV IPQMETECPOICTWYECHMH, TMIPOYMMIYECKUA PEEM
¥ EOIHOCONEEOW BAJIAHC 03, CAPHHAMHI

Ha cepepo-sanane Typsmescwoft CCP, mpamuran k Ymaxy Yeropr,

pACOONOMEHO OJHO A3 KpynHePusx paPHREAuX o3ep Cpemneft Asmn - Capu-
xaMbm. KoTnOBARA 0SEpa BOBHAKNA HE MECTe NONOT'O TEKTOHHYECKOTO Npo-
rada B BepXHEYETBEPTAYHOE BpeMs. D KOANE NAAOLUSHE OHa OWna 3amon-

70



HeH8 PonO@, oCOpasopes OCmApDHHE Oaccefid, BKAD9aBmAd A BOANWAY Aca-
reayzan /1/.

E jopuapoBaBms coOBpeMeHHON KOTNOBAHH 8KTHBHOE Y9YacTie NPUHAME-
Ji TAKRE BONEOSPO3MOHHHE, BOIHOAKKYMYJIATHBHHE, Iefmaupondue A oyd-
DosHOHRHE mpoueccH.

B mcropavecroe BpemMA MpOMCXONMNO HeONHOKPATHO® MNEpENONHEHRE
03epa Bozami AMymapeR m cdpoc max Nmo Yadoo B Kacmomfickoe MOpe, wepe-
AOBABEEECA MepAONAMA MOJHOrO NepecHxaHWs Bormoema. [locremHme n3 m3-
BECTHHX NPOPHBOR p.AMynapsd B CapHKAMHLCKYD KOTJIOBHHY, NPABONARIAE
K OONBEMY YpOBHAR B o3epe Ha 3-8 M, oTmevainch, Do MHeH#n A.E.lHRT-
HRRoBa, B 1878, 1889, 1896, I921 m, poamomuo, B 1934 r. /7/. B ce-
penane 50-x roNOB TeKYywWero CTONETHA NHO BHCOXWEN KOTNOBRHH 38HRAMAN
KPYOHHE CONMOHYAK M TONBKO B pANle HOHWEeHA!l COXDEHANMCH I'OPEKO-COJE—
HHE EOIOEMH, NHTABNAECA TDYHTOBHME Bomamm /6/.

Hoeuil, anTponoresHuli sTan B pempuMe O3epa CBA2aH C Melnopammeft
YopesMckolt » Tamaysckofl odnacrefi. CTpORTENECTEO MATACTPANBHHX KOM-
JIEKTOPOB, OTBOLAMAX IPEHAXHHE BONH C OpomaeMux Nnomamefi, A MOXEIm—
S6HAE AX K HpeBHell TpOTOKEe AMynepsr - JApRANHKY HANO MOCTOAHHOE MOm-
OATHBAHRE BONOEMY B TpaHcfopMHWpORANO ero No THNY NATAHMA B MppAra-
UAOHHO-COpPOCOBHI.

B macTosmee Bpema BppArauMOHHO-CODOCOBHE O38DA CTANR OCHOBHHM
THOOM 038D pABHMHHON TeppaTopmu Cpenmuell Asun. B TO ®e Epema ux Bom-
HHR B ranpoxmMpyeckuil pemmuM R3yuYeH RpajlHe HemocTATOYHO. lMaTepmand
BHCMeNALUAOHANYX RccnenonaHuil KpeBckoro oTmenedns [nnpopHdnpoerTa
(IS7I r.), Typrsenckoro YIM (1976, 1985 rr.), CAHMIMM (I980-

IS85 rr.) » nasdue MpEACTEpCTBA BONOXO3ANCTBEHHOT'O CTPOATSNBCTES
CCCP mo3mosA®T NpOCNENATE XApPAKTED MIMEHEeHHA IRIPOMETEOpOJOTRYECKO—
I'o @ TEIPOXEMAYECHOTO pexAMa 03. CapHRaMum. JoMWHApYOmee BAAAAAE AH-
TpoOnoreHdux {aRTOpPOB HA (OHE DE3KO KOHTHHEHTANBHHX HKANMATHYGCKRX
yoaoBuil fopmapyeT OCHOBHHE YeDTH DEXAMA 036pa. JHAYATENLHOE BIAAHAS
HA OCOCEHHOCTR fODMADOBAHMA PHUEPOMETEODINIOIAYECKOrO DEXAMS OKA3HB&-
8T MODJONOrAA M BHYTPEeHHWN BONOOCGMEH B KOTNOBHHE.

CoBpemeHRsA ROTNOBAHA 036pA OPSNCTABAAET codoff OKDYTAYD MIoC-
KyD BOANAAY, HECKOJBKO DACHADADMYNCA K By, CHOREHHYD O3€pHO-Mep—
FeJINCTHMA OCANKAMH, TNRHACTO- W MENKO3CDHHCTHME NEeCKaMW, BCTDEYaNT-
Of TAKEE meCHACTO-TANMYRAKOBHE MOpPONH. HanGonsmue rAyOnAE OpaypoYe—
HH ® LEHTDY Bomoema. Momsas rpana, npoclexnBapmasca celivac B same
OeOOYKA OCTPOBOQ, HEAMT KOTNOBAHY HA IBE 9acTW: cepepo-BocTogHyD (OT-
ROCHTENBHO MeNKOBOIHYD) B sanamgayo (raydoxomonsym). 2

llonorme necsasue depera wmHoro mnéca Opn NONBEME YPORAA BONH
B 038pe 0CpasywT CHORHOE NEepenNeTeHHe MHCOB, gcTpOBOB, 38JMBOB,
GOABWOrO KONA9E0TBS OTWHYDOBHBADMAXCA MENKOBOIHHX BONOEMOB.
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B orneneayw mopionorauecryn 30HY BHUENA&TCA palloH BOAIEHMR .
konnexTopa llApBANHK, THe B DPeSYNRTATE OCAMISHHE B3EBWEHANYX HAHOOOB
OpOACXODAT CHCTPOE ASMEHeHME KOHJRrYpaiMA OsperoBoit MAHARA.

PeaynrTaTd npomepos Bonoema [976 m 1985 rr. g AHANAS MATepRa-
JIOB HOCMOJOTOCHUMKOB MOSEOJRJAR MPOCAENHTE LRHEMUKY BaMeHeHnd Mopfo-
METDHYECRAX xapakTepmorTmk osepa (radm. I).

Tadnam I

Jdanamaka MOpJOMETDHYECKAX X&8paKTepHCTRK 03, Ca puKaMum
00 MBTEDASJNAM KOCMBYEORAX CHHMEOD

XapaKre pucTRES 1971 r. 1975 r, |1976 r.| 1980 r.|1985 r.
OmdeTxa ypoBds BOmH, M -9,2 -7,60 -6,97 4,30 -2,0
Oromanr sepkana, mé 1020 I600 1I790 2800 2900
Inapa, "M 43,1 72,7 76,3 8I .4 84.0
Urpnaa, w: .

Hapdoneman 36,1 47,89 SL.7 65,3 65,4

CpenHAn 23,7 a,7 235 34,4 34,5
Inydnna, m: _ ;

REACONEDA A 30,0 - 32,0 85,0 38,0 42,0

cpenHAsa Il. 8 8,5 8,1 7,3 9,3
OcseM Bonu, KM II,44 13,54 14,556 20,56 27,08
JnaHa CeperoBoft ARHAR, KM 262 486 561 5856 520
[loxasaTens:

VIARHEHHOCTH . p 3,25 2,37 2,43

KOMIOHeATHOCTH A 5 0,45 0,45 0,53

PASBATHA AKBaTOpAR
OTHOCATENBLHOR TAYOHHH
OMME 03epHOR gamp
OTRDHTOOTA 0O3epa )

ynnnhgurﬂ nngguuqauunrn
BoaneficTBRA 8roB A BOIO-
Haﬁnﬁmuuu $ 3,89 3,29 3,08 4,79 5,67

H O N O -
WO oo

0,67 0,51 0,65
0,23 0,19 0.2
220,9 383,6 408,6

~1 N N o M

3,40

0,46

3,45 3,74 3,12 2,72
0,73

0,27

8,2

llo mepe paseaTHA BONOEMA, YBENWYEHUS BIO MIOWSIA B OOLEME
HPORCXONAT CIVISXABAHME MOPHOMETDHYECHEX XBpPaKTEDACTAK o3epa. B Hac-
TOAWEE BPEMA OCHOBHHE R3MEBHEHUA B KOR(Arypaump BOOOEME OpAYpPOYEHH
K DeHOMY NModepexim, I'ne Hapdonee pasMUBSEMHE MecyaHHe Oepera nom-
BELMEHH AHTEHCHEHOMY mepedopMdpoOBaHAD,

YpoBeHHH# pexaM O3epA OTPAKAET XAPAKTED B HANDABNEHHOCTE W3-
MEHEHHA HOMIOHEATOB BOJNHOrC OaJaHca Bojoema. 3a mocaenHpe 25 jer
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e i ins onni . j—

CapukaMEN DpeBpPATANCA B3 HeOONBUMX CONOHYSHKOB £ KpynHeiiuee @ppars-
WIOKHO-cOpocoRoe 03epo Oacceflila ADANLCKOTO MODA. YpOBeHE BONH Opw
aToM MORHANCA domee gem HAa 35 M. PacueTu HA AMATALMOHHO! MOmeanM mo-
Kasamm, 4TO HAauGoNee MATEHCABHHIl NMONLEM YDOBHA OWI XBpAKTepeHd Ing
neppux I0-I5 meT, korme BospacTamumuil NPATOK KOMNEKTOPHO-IPeHARHHX
BOIl HE MOMHOCTEN KOMOGHCHDOBANCA MOTEpAMM Ha MCIEpeHRe.

CpelHAA AHTEHCABHOCTE MONBEMB YpoBHA 38 1962-1965 rr. mooTp-
rans 3,1 »/ron, 3s I965-1974 rr. - I,8 w/ron, a3a 1976-198I rr. -
0,5 m/ron, B 1982-1986 rr. osa coxpatanack ro 0,2 m/roxm.

AHEBNR3 MHOTONETHRX A3MeHeHn{! YpOEBHA, BOCCTAHOBIGHHHX MEeTOIOM
BOIHOrO CanaHca, NO3BONRET BHOSAATE B PEXUWME O3epa TpM Neproma:

HE9anBAHA meppon o0pAaSOBAHWA WPPAralMOHHO-COpOCOBOTO O3epa
(I962-1974 rr.), xapaxkTepmrayompiics MOCTOAHHEM HAMOONEE MHTEHCHBHLM
NORBEMOM YPOBHA,

neppon zaMenyeHpa pocta yposHA (1975-1981 rr.), conpoBORIN8E-
WAHCA SATONNEHMEM DABHAHAOR YacTR KOTAOBRAHH, fOpMRpOBEHMEM COBpE-
MEHHHX MOpJOMETpRYECKAX YepT BONOEMa;

Nepnon OpRONIMREHWs BONHOT'O CanaHca K PAPHOBECHEM YCHOBMAM
(1982-1956 rr.).

B mepeuil ® GOMBUYX YACTH BTOPOrO MEpHONE OTMEYANCA NOCTOAHHHM
QNoNbeM YDOPHA, OPOACXODWBHH{ B TEYEHAE BCErD rona, C Hapdonee BH-
TEHCABHEM DOCTOM B BEPeTaLMOHHHX nepuoxn, mocraraBwmm I0-12 e/ cyr.

Tperait mepnon XapaKTepH3yeTCA YETHO BHpPaXEHHEHMA BHYTDATONOBH-
M KOMeCaHHAMA YpOEHA C© romoBoit ammanTtynmoft 40-60 cm. Bo msyTparomo-
BOM XOIe BuueaseTcA {asa sSeMHe-BeCeHHero mojLeMa, JIETHErO paBHOBe-—
OHA B DCEHHETO MOHAXEHAA YPOBHA.

HammaT paliona o3epa pesKo KOHTMHEHTANEBHH}, XapaKTepu3yercs
SHAYATENRHEMN DepenanaM TeMOepaTypH BO3IYXa, HA3KOR BIEXHOCTEHD,
MANHM KOTMAYECTEOM 8TMOCepHHX OCANKOB, BHCOKHMR CHKOpDOCTAMH BETpAa.
Kag @ man sceft papHrAHOf Tepparopheli wmuoro [lppapants, amecks rocnom-
OTEYDT CEBEpO-BOCTOYHHE W BOCTOYHHMe BETPH cO ckopocTaMm 2-4 m/c.
lpeodnagacmes HANpIBRNeHAE B TeYeHMe IO - CEBEpO-BOCTO4YHOE. Jnmk
B HAYENEe BECHY npeodnamapwT BOCTOYHHE BETDH.

BOSHAKHOBEHAE KDYMHOrO BONOEMA B MYyCTHHHO# S0He W3MEHWNO pe-
TAM MAKDOKIMMATRYECKAX X8PAEKTEDRCTHE, BEJHYAHA KOTODHX HAIL BOINHOR
MOBEPXHOCTED EO MHOIOM OTAAYAETCA OT mpanerawmell cywn.

CropocTh BETpa HAX EBONOEMOM MHOYTH BCETNA BumE, YeM Hall cymed.
[lo maTepransM HadnomeHE) MeTeomnocTa CapHEAMHN CPelHAA TOLOBAA CKO-
pooTs BeTpa B pafloHe 0sepa NpeBHmAET CKOPOCTE BETpPA HE MeTeopoNora-
gyeorpx oraHusax Maxcemem B Exemme B 1,8-2,0 pasa, Ennskoe COOTHOWME-
pre (I,8) oTuMedeHo MexNy OCTDOBHEMD B CeperoBkMB CTEHLMAMK HA

Apamsckom mope /5/.



Bonoem, oonanaa ssaunTensHoll TEMILIOEMHOCTED, OHS3INBRET CIASEM-
Bimee BIMAHME HA TEMNEpaTYDY BOSNYXA # NOBHIAET a0CONMOTHYD BIam-
HUCTE. PAaccYsTaHHHE Do MeTompxe B.[.Tamodeera cpenseMsEOroNeTHma Me—
TEOPONOrWYeCcKAe XBpPAKTEDHCTHKE HAEN SKBRaTopmell o3, CapuxamMsm B cpap-
HEHAN C NoKazaHpeMm Onuxapmwe#® KOHTHHEHTANBHON MeTeopomorpyeckoll cran-
AR NPABENEHH B TACAK. 2. AHANOPUYHHE COOTHOWEHHA B CPOYHEX Ha dnone -
HRAX OTMEHANNCH BO BPEMA SKCOENMUMOHHHX pasoT HA HKBATODAR BONOSMA,

B ycnoensx peskoft KOHTHHEHTEABHOCTH KIUMaTa, CYmecTBEeHHOIO pac-
XOROEHAA TEMNEPATYPH W BISXHOCTH NONCTUNRKMNAX nogepxHocTEell BiMAHRE
BOJIOEME HA8 MUKDOKIUMBT OpA3EMHOI'O CJIOA BO3LYXa OTU'DAHHYEHO Y3HOH
npudpexdoft nonocoft. Jlaxe Ha Apanbcrom MOpE 3TA 30HE8 OrpDAHAYEHA Heo-
KOMBRAME KuJomeTpamn /5/.

Tepunuecknit pemum 03epa MOXET OWTE OX@pAKTEPHIORSH O MaTEpHa-
JaM HadnuneHndt osepHoro mocta as [976-1986 T'. , DSHHHEM 3KCHOERMLAOH-
HHX HEOMKMEHR! B OTKpuTON OGMACTH, BRIKNAKINMY HACNKIEHMA 28 pacnpe-
ASMEHHEM TEMOSDATYDH  BONH MO AKBATODHM M TJIYOWHE BOZOEMa, W TEpMi-
yecknM cremkam WH-pamgnomerTpom ¢ dopra camonera.

[lo knaccupusaunm TepMUYECKOrO pemMMa 03. CapHKAMHN OTHOCHTOR K
THOY BONOEMOB YMEDEHHHX WAPOT C pasuesNeHmeM TONOBOTD TepMAYecKOro
LAKNA HA NeproNH BECEHHE-JIETHErO NPOrPEBSHAA W OCEHHE-3IAMHETO OxJIam-
HEHNA.

[lponoMmenTeNEHOCTE MENOCTEBE HA 03Epe KodedieTcs ot 40 o
100 nmei#, xOTA BCTPEYEDTCA TOXNH, KOLHA CILIOWHON JeOoCTAE HA O3epe
He ycTaHapnnBaercA. [epBue nenoBhe ABAEHRA NOABIAKTCHA, KAK MNpaeEpno,
B KOHUE neradpA, Havane AHBADA  OpA NOCTAREHMH CYMMH OTDRALATENBHMHX
remnepaTyp B0-I10°C. HamGomswero passuTRA NENOBHE HBNEHAR MONYYADT
E KoOHUe feBpana. MaKCAManmEHEA TOMUMHA NBNS B MENKOBOINRAHX 30HAXY NOC-
taraeT 50 cu. CpenHAs 7aTa BCKDHTHA BOIOeMa 7 Mapra.

B HAagase mepnons BeCeHHEro HATDEBAHEA MpPORCKBIAT GHCTpPHIt mpor-
peB Bonoema. Cpenfas mara mepexona Temmepatyp wepes 4° - I3 Mapra,
a gepes I0°C - 3 anpens. Handomee xapakTepHO# mma aroro MEePAOKA AR=
JAETCA IOMOTEpMAd.

YorollunBaa TepMuuecKan CTPATRIMKALAA YCTAHABAABAETCA B JETHAR
nepnon. MakcAManbANe cpelHeMecAYAHE TEeMNepaTypH HOBEDXHOCTR BONH B
RMe - ABrycTe COoCTABRAAWT 25-26, & TeMMepaTypa NDUNOHHHX CJIoeB 6-
8°C. Crnof Tepmmueckoro crauxa pacmonaraercs Ha rayOnse I6 M o rpa-
nnenrom 6-10°C/M. Pacnmpenenenme TemmepaTypu BOIM MO AKEATODHA JOG-
TATOYHO ONHOPONHO ¢ Mepenszema B 0,5-0,89C.

Ocenne-sumAee OXNARNEHWE BONOEMA MPOMCXONNT SHAYMTENBHO MeI-
JleHHee Oporpesa. B 38aBACAMOCTH OT KOHKPETHHX MOMONHHX VCAOBAH oce-
HM nmaTta mepexona vepes 10°C mapempyer or 28 okTaGpA no 26 HoadpA
npn cpensed 7 HosOps. Cpemusa naTa mepexonma Temmepatypu wepes 49C -

I2 newadpa.

74



021 L't 6'9 8%21 £'s1 0'tz 2'v2 B0‘2Z S'LI 2'I1 02  &'0 Jp ‘AioE edfiedeume]
201 8's 6'9 v'6 8'21 1I'9l ¥'41 €'l L4'2l 8'6 8'Ss  2'S y B[
HEHIMKOO0B TI00HNENT
821 w6'I u8'c 2'2I 6'02 g'sz B'LZ 0°S2 9'6I L'El £0'v 0o ‘exiveoca’ edfiedenma]
mNe¥Rd By ‘80
€21 2°4 9'% I'l 0t 6'I %'l 8'8l 2'sI 2'sI €8 W “miTeoo enededoonsy
9‘2 0% £72.8°T 0C Y2 LT g'T oz @62 Bt o o/m ‘edied x00dou)
: g% T9 84 8% %01 .00 L' 65. g'g 8'8.. .2 ; B[
FEHLANOCIQE TLOOHEELH
B'€1 9'I- 8'v S'II ‘Iz B8'42 2'le 4'42 6'1Z 091 2'¢ G'2~ 2'v 0O, 'eXiweox edfzsdemmag
WoHaoXey "I
8RF0T0J
éwmm X 1X I |11 M | Of | 1£ £ £ m I pYELoNda1yBd BY

g BmRKPBL

mRueARde) €0 YewdoipeNe TEH WMRHHEIEE0OB] O

NaHBOXE]] MHMHEL0 WOHIKBIHARUIHON ¥WIowdsixwedsX XEMOohEIOrodoolow oHHeHEBRD

75



CTPpYKTYypa BONHOrO CANAHCA GOMBUWHCTES. RPPRTELUAOHHO-COPOCOBHX
o3ep OGneaka. JOMAHADPYDUAMA KOMIOHEHTAMM B HAY HEMADTCA NpeHARHHN
NPATOK B WCMADEHRE.

Mpr coBpemedHOll WSYYEHHOCTH PHIPOMETEOPONOTHYECKOTO PEXAMA
03, Capumamun BONHH/l (BN8HC BHANASWPOBANCH MO ¥ PABHEHAD BANA

Qi +x — E4 AU w= AW, (1)

roe (G, - OpATOR KOMNERTODHO-IPEHARHHX BOJ, S - amMocfepHue ocan-
KR; [E - nmorepm Ha mcnapespe, A U/’ - ASMEHeHRe 8anacoB BOOH B
psepe, A W - HeBA3KAa BONHOrO danaHca.

OCHOBHHM OpAXONHEM KOMIOOHEHTOM BONHOrO CanaHca, OMpeneNAlmaM
pERMM OSEp B COBPEMEHHHX YCAOBAAX, ABIAETCA NpeAaxHufl mpaTok. CTpo-
ATENLCTEO B Hauane 60-x romos KoanexropoR Jlapeanux n OsepHuit, mpe-
Hapyomux Xopeamcknd # Tamaysckaft oa3mcH, I8JA0 NOCTOAHHOE NONHWTHEA-
HAe o3epy @ TpaHclOpMApPORANO ero Mo TANY MATAHAA B APPATaNAOHAO-
cdpocopoe.

B RacToRme® BPEMA OODAA NAMHA KOAMEKTODHO-IpEeHaXHO# ceTh A
opomaemux maccpBay Xopeamckoft m Tamaysckol odmacreft coCTaBNAET
4500 mm.

OOrem CTOHS KOMMERTOPHO-EPERAXHHX BON C OpPOMAEMHX 38MeNE COC-
rapnaeT 25-407 nonamaemofi HA opoweHpe. [ocToARHHN DOCT OpOMAEMHX
miomenel @ Bomosadopa MNPABONAT K DOCTY KOJIEKTODHO-IpEHAMHOT'O GCTOKA.
Qs moonenHue 20 JeT odmeM IpeHaXHOro npaToka Bozpoc ¢ 1,20 B
1965 r. mo 4,79 m«°/ron B 1985 r.

BryTprronosofft xon IpPERAXHOT'O CTOKA MOBTODAET, B CPENHEM CO
cneamkoll BB Mecan, TaAnporpal Bomonopasm B oaspc. JUIA NMpeHARHOT'O
OpATOKA X&8pAKTepHH (A3H 3MMHEro W JNEeTHETO MONBEMA ( neka Spe-aBEryoT)
A oceduero cmapa (cenradpe-Hoadpek). [lpp mepexone ¢ pexAMa OPOMHBOR
Ha pe=xpy MONHEOB (maft) 3 ramporpaje cTOKA HAONDNAETCA Hedonemof
onan. MagcuMy™ pacxoiOB OTMEYEJICH B AmIe-aBrycre, NOCTATAA B MHOrO-
sonHue Tome 300 m3/c u mazoponrue 130 m%/e.

ATmMocdepHEe OCBIKA COCTABIADT HedoNBDYO 98CTE nooTyLneHafl B
osepo. CpenHeMHOTONETHAA BEANYAHA MO JAHHEM METE0pPOAOTATECKAX cTaH-
oaft Laxcesem, JMenpHck, KyHAypreds - 105 mm. MagcHMyMm OCEIROB HACND-
mancA B BecesHall (mapr-ampens) Oepnon. MuHRMYM — JETOM. Hepen#a ro-
OH, ROrjA B MeTHAH Mepuon OCANKHM He BHIAN2KLT. Ina apanaoft TeppaTo-
oAW XBpAKTepHA BHCOKAA M3MEHYABOCTE OCALKOB OT IOIA K rony. Mx ro-
JjoBAA BENAYMHA 34 ODepaon HadnoneARd ASMEHANSCE OT 70 no 200 mm.

BexnupHa #CNApEHAR C BOOHO{ MOBEPXHOCTA decoTOYHOTO 038pa MO-
waT ONTE OLSHEHA METONOM BomHoro Oanadca. HapGonee TOYHO ITHAM Me=
TONOM ONpelesfAeTcs ACOSDEHRE B netuafl nepmrom, KOrza B CTPYKTYPE
BOIHOTO CBJAHCA NOMWHADYOT ACOApEHAE, NpeHARHHEE NPATOK B RA3MEHEHHE
aanacoB Pond. B OCeRHAR M BeceHdHw{l MepaoH, KOrua B BONHOM CamAAce
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OEYTHMHMA CTAHOBATCA amMochepAHe ocamKd, BeJMYAHA MCMADEHAA OLEHA-
BAETCA MpROAAXEHHO. :

Cpenneronopss BeNA9mHa, onpsuenedsas sa 1977-I985 rr., cocrTamd-
a8 T360 mM, 9TO cOrAACYeTCA ¢ MHOTONeTHefl PenmmunHOP, paccYaTanHHOR mo
gopwyne H.C.Opaomckoro (I1840),m pacueramm E.T.Kmperu /4/. Vicmapenne,
paccupTaHHoe mo gopuyne I'TW sa mepmon EMEXmMAXCA MeTEODOJOTAYECKEAX
padnoneHaft, sa - I2-15% apme.

B yonmoessax, KOrja orpaHAvyeddsft jarTR9ecKAll MATEPRA&N MET80pONO—
rEYecKax HaoiaomedAft He NMO3BONAET NOCTATOYHO HANEXHO pPACCIATLBATE
BHYTDACONOBHE ¥ MEET'ONOBHE M3MEHEHAA 38TPAT Ha WACMADEHAE, DPSRAM RC-
NapeHAA KOHKDETHHX JNET OUSHRMBSJNCA HO TepMUYECKOMY DEXUMY BONOEMA.

3aBACAMOCTS HCHADEHAR OT TEMOEepaTypH B MOBEpPXHOCTRA BONH AOODO-
ROEMADYSTCA YpaBHeHREM BANA

F=0.29077 — 1,731T — 174,7, (2)

A P SABHCAMOCTA OT TeMIOepaTypH BO3Nyxa HA MeTeocTanuum llaxceHem,
ypapHesneM
E=0,132 £ +3215{ 4 18,6, (3)

rme [E - AcnAapeHpe 38 MeCcHl, MM; +% - cpenHeMecAYHas TEMMepaTypa
BOOH: + - cpendeMecsdHaA TEMIEpaTypa BO3MYXA.

MaKcEMANTEHEA RATEHCABHOCTH ACHADEHAA NMPAXONATCA HA NEDPAOK
RO - BBECYCT. MenneHHOe OXNEXNEHWE BONOEMEa OMpPENESNABT MOBHIEHHHS
SATDATH HA ACOApEHAEe B OCEHHRJ mepaol.

QanacH BOOH B 0Sepe ONpENeNADTCA MO YPOBEHHWM HACGNOEEHAAM C
ACIONRS0PAHAEM 23TBHCAMOCTH OOLEMAS OT YDOBHA BOIH B BOINOEMB.

BenuwunAa ONOTEph HE 2aNONHEARe MOYBOTPYHTOB, OTUHYDOBHEADMAXCA
BONOSMOE B SAMKHYTHX NOHREEHAR B KOTHOBRHE O3epa, TpyHTOBH{ OTTOK
R3 03epa A MPATOR B HEro MORHO OLEHATE ODREHTAPOBOYHO.

MakcuMaNbHEE MOTEDA HA 3AMNONHEHAE SAMKHYTHX NOHRXERRR Hadmomna-
mes B 1977 ., OPIA B AKJe - ABPyCcTE, HARe B MEpAOJ MAKCAMANBHHX
pacxonoB mo JapbANHKY ypOBeHB BONH B 03€pé HE MOBHIANCSH ( ppcyHOK).
ARanns KoocMoloTOCHAMHKOB MOKA3AN, 9TO B BTOT MEpROI OPOACKONAN OEpe=
TOK BONH B KCO-3aMafHHil 3a7MB 038pa, HOTNOBAHA KOTOPOr'o paclofoxe-=
BA HPXe MOCTATHYTOrO YpOBHA Ha 7 M A oObeMm ee (no maHHAHEM MpOMEpOR
1985 p.) onessBaercA B 140 wmmm.m3.

OcHOBHHE MOTEpA BOOH HAa 33MONHEHRAE NOYBOTPYHTOE MPOWCKONANA B
1973-1980 rr. NpR SAMOAHEHMA 0SEPOM KTO-BOCTOYHOMN necuaHoft paBHAHH
0 XOpowo ANBTDYOWAMA TPYHTEMA. o OpUeRTAPOBOYAHM OOBHKSM MOTEDH
4 samonHedme TpyHToB cocramisma 0,3-0,4 me®.

( pa3BATREM BOIOEMA MEHANCA XApPAaKTEep pIaAMONECTEAA OOBEXHO-
OTHHX R TPYHTOBHX BOX. llo 3aMOJHEHAA 03epa KOTAOBAHA ABJIAMACE o

JACTHD PASCPY3HM TPYHTOBHX BOX npacapuramEnckoll neaeTH. [o Mepe
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pocTa YpPOBHA NMPOACXONAN MONOOP TPYHTOBHX BON, A NpA BHXONE HA OOCYa-
HHE T'DYHTH, HADALY C OPATOKOM M3 CEBEPO-BOCTOYHHX DafloHOB, cTan sa-
MeéTeH oTTOR ¢ pacxomoMm 0,1 n/c ¢ morommoro KnanoMeTpa Gepera.

Furie Gm¥e
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MHOrOMETHEE ASMEHEHRE pﬂn:unnn &I} R Manepa.uaamn EE] KOJ~
negropa Jlapeanux (a) » ypoBHeR BOOH 03. Capuxamum (G)

TR KOMOOHOHTH cOCTABMADT Ho I,5% MocTymNeHAA BOIH MO KOMNEK-
ropy JAaphANHK A, YIATHBAS HEBHCOKYD TOMHOCTE AX pACYeTE, B BONHHR
GaNaHe He BRNDYEHH.

HeBA3KA TONOBHX BONHHX O8JAHCOB, pACCYMTAHHHX 38 [976-I1985 rr.,
nocrarapr I0% (rada. 3), 9TO POBOPAT O HENOCTATOYHOM TOYHOCTA ompe-
NeNIeHAA OCHOBHHX KOMNOHeHTOB. JlanbHefimero NoBHLEHAR TOYHOCTH HEOO-
XONEMO NOCABATEOA OyTeM OPraHA3alUMA cNeusanbHHX HAaCOAOmeHRR 38 Hox-
NEKTODHO-IPEHAXHEM NpPATOKOM # ACOApeHEEM.

CTpYyKTYypa BONHOIO OBNAHCA 38 ACCHeNYeMHlt DepHON NMpAKTAYECHA
He mameHAmAchk. Orono 80% mocTymapmel BOMH B 03€p0O PACXONOBANOCH HA
penapesne, 8 20 - Aa yBenmdYeHAe ero oopeMa, KOTOPHH HOCTAr W
1985 r. 27 ma®.

B GeccrogHoMm 03.CapHRaMeEm BO MHOIAX CNYYaAX KAYECTBO BONE AB-
AAGTCA MEMATRADYDUAM (BKTODPOM €r0 MCMOAB30BAHAA B HADONAOM X03AfcT-

BO.
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OcroBHO® BaARAHEEe BA JopMApDOBAHAE MOHHOTO COCTABA R MRHEpann3a-
AR BONH OKA3HBAET NDATOX KONNEKTOPHO-IDOHEXHHX BON, DECTEODEHRE CO-
Jef B3 SATOMNEHAHX TDYATOB @ NMOBHNEHHOe AcnapeHse. MAHe paiuasu@s Bo-
IH B Romnextope llapbAfnHK B TedYeH@e roma A3MeHsetcAa or 2,9 /@ B AD-
B8 B Depaol OoxmeoB mo 5,5 r/n oceHsp. XaMAueckefl cocTa® B pasHoe
BDEMA MBHABTCA OT XNOPMNAO-CYJNEIATHOTO IO CYAbJ{ATHO-HATDAESBOIO.

Tadnam 3

lonoBoll BomAuft danafc 0s.Capuramum 38 mepuon 1976-1985 rr.

sl

i Counn. |l [Hompe-{ e funises b

Tom [PV JapbAmHk HHX BozHON |oOne-
: T e | ey, | e

" g M g SOSTH: %- K g
176 3,82 94,3 0,2 65,7 4,06 2,65 I,00 0,40 9,9
IV7 823,21 94,4 0,19 5,6 3,40 2,74 0,60 0,I6 4,7
1978 4,60 92,9 0,35 7,1 4,95 3,26 1,90 0,21 4,2
1979 4,50 9,1 0,23 4,9 4,73 3,45 1,45 0,I7 3,6
%80 5,11 9,4 0,29 4,6 5,30 4,06 1,60 0,36 6,8
1981 5,31 4,5 03T 5,5 65,62 4,12 1,60 0,10 I,8
[982 23,91 91,4 0,37 8,6 4,28 3,88 0,60 0,20 4,7
1983 4,21 92,9 0,32 7,1 4,53 3,9 0,60 0,03 0,7
1984 4,66 93,6 0,32 6,4 4,99 3,92 1,00 0,06 I,2
1985 4,79 94,5 0,28 5,5 5,07 3,94 1,5 0,17 3,3

B nocxenHee NECATANETHE MHHEDANA3ALMA BONH MMEET HEKOTODYD
TEHNEHLAN K NOHAMSHWD, 9TO HABAASTCA PE3yARTATOM OOCTENEHHOrO pac-
CONBHAA OPOWAEMHX TEpPATODAN 58 CYeT 3AMHAX NPOMHEOR A CHRREHAA
YpOBHA IPYHTOBHX BON. 34 meppop 1972-1980 rr. cpenHER3IpemeHHas MH-
Hepanusauas Boxs coctaeana 4,14 r/a.

ConmeBoll CTOK ONpeenAeTCA Opexme BCero o0neMoM CODOCHHX BOQR
Opd HEe3HAYATeNBHHX KOJXeCaHMAX Hnnapanuaaunn Ecng B HavaneAHd me-—
puon no JlapsAnuky cdpacusaxock 7,0- 10° ¢ (1967 r.) coneft, T0 ¢ yBE-
mAgeHRem crora k 1984 r. cdpoc cocraBaa 21, E*Iﬂﬁ .

HaMeHReHAe B COOTHOMEHAAX KOMOOHEHTOR BONHO-CONEROr0 CajaHca B
Npongcce PASBATAS BONOEMA BARAET HA MHOTONETHAN pemAM MRHepaimsa-
AR BONH B O3epe.

Ina deccTO4HHX MPPATaUMOHHO-COPOCOBHX 038P, HKOTJNOBAHE KOTODMX
N0 X SANONHEHRA SAHWMANA CONOHYAKH, XADAKTEDHA BHOOKAA MiHepalnsa-
UAA B HEYAJBHHA Meprofl OCpASOBEHAA BONOEM3, NOCTENEHHOE ee CHAXEeHAe
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B cradannsauprs B NEpHON DASPACTAHWA BONOEMA, 8 G NpUCIEREHAEM BONHO-
I'0 0ananca K paBHOBECHEM YCAOBRAM - OOCTENeHHH poCT MAHEepaJ WA 3alnR
BOJH B O3epe. HaTypHwe ARaCNNNEHAR Ha 03,CapHKaMHL OXBATHBADT OKOH-
YaHme Oeppona CTACRNASAUMM @ HAYENO POCTA MUHEpDANHA3&8LMA BONH.

XoMpuecKue S8HANASH, BHOONHeHHHE B pasHux 1a00paTODRAX, HeNOCTa-
TOYHO XOpoWO COrNACYDTCA MexLy codofl, MosTOMY O 3AKOHOMEDHOCTAX A3
MEHEHHA MAHEDANASALMA B TEYEHRE DANA NeT MOEHO OYINTE TONBKO KAYeCT-—
B8HHO.

CpensesspemeHHas MuHepanmsanprs BonM B I971 r. no naxAuM Kpep- -
CKOT'O OTHeJeHRA ['mupopudnpoexkra cocraspma 9,6 r/x, B 1972 r., nmo
nedEay CAHMMPH - 9,8 r/x, B 1976 a 1985 rr. no marAwd TypRMEHCROTO
™ - 10,2 n 12,3 r/n coorpercTeedno. Exerondue nacdmmmenps CAHMM B
I980-I987 rr. B UEHTPANBHOM IAYOCOKOBONHOM NJNBCe 03€pa OTMEYaJ]A Noc-
Tenennuil pocT MpHEepanrsaums ¢ 10,0 mo I2,I m/n. Pacmpenenesne made-
pasmA3ampA [0 AKBATODAR BONOEMA BABACHT OT MOpIOMOTAYECKAX OCOOEH-
HOCTE!! BOmoeMa R pANA JNOKANBHHX JAKTODOB (BHXONA TPYHTOEBHX EON, CO=-
NSBHX BEpaniesnit).

B ragvane 70-x romoe, KOrja USHTDANBHHE MHC HENAN BONOEM HAE OT-
HOCHTENBHO CAMOCTOATENBHHE BOCTOYHH{t @ 3amapHuil MiecH, MAHEpamA3s-
MA 3anafHoro mneca Owia Ha 2-3 r/n Bume BocToukoro. C pocTom Bomo-
eM8 B YCANeH@AeM EBeTPOBOTO BONOO(GMEHa BONHHE WMACCH HTHX B0H CTAJR
donee ONHOpONHH. Ha coBpeMeHROM §Tane pA3BATAA BONOEMS B HEM BHIE-
JNeHY TpH KpyOHWE BONHHEe MAcCH: B pafloHe BOajeHRA KomnexTopa llape-
ANHE, B OEHTPANBHOM IAYOOROBOAHOM Mnece @ B mmHofl menxomBomHofi 30HE
o3epa.

HapMeHee MAHeDANASOBAHHEA EOJNA B pafioHe BOANEHAA KOMMSKTOpA
Japsamug (7-9 r/n). MagcumaMEHHe BENMYMHH MPUYPOYEHH K umHON Me’-
KoBozHOR 30He osepa (I2-16 r/n), a Tak¥e K OTHHYDHESOEUAMCS BOIO6-
MaM, XaparRTepASIYDmPAMCA NMOBHNGHHLM BECNapeHAEM W 3aMelNeHHHEM BONOOG-
MEHOM C OCHOEHOfl Maccoft osepa.

OrnensHne Npods, OTOOpaHHAHE HAE DAYOMHE BONOEMA, OTMEYANM KAK
NOBHIAHAE, THK @ OOHANEHRE MAHEpPAJANSAUAR ¢ IAyCuHOR, ONHAKO OTKIO-
HeHAA HAXONENRCE B Tpemenax HOTDENHOCTH XAMAYSCKHX BHANK3OB.

CrenyeT OTMETATEH, 9T0 BHNONHEHHHE PANPOXAMHYECKAE OBEMKN 03e-
pa HENOCTATOYHO HANEXHO OXBATHBANA BCE TRANPOXAMAYECKNE BOHH BOnOe-
M3 B ILNA SRANA3A 3aRoHOMEpHOCcTeft pachpeneneHAA MAHEpDANABSIAA OO
AKBATODAR H rAyOAHe BONOEMAa HeOoOXONAMO MPOBENeHAe CHEMOK BOIHHX »
MAOC O03epa.

Bonaue MaccH MMEDT cJadomenoYAyw peaKuap. B BOOTOYHOR 98CTRA
pomoema pH cocrammaet 7,8-7,9, B samaguoll m ceeepHolf wacTax B8,6-

8,7.



ComepmaHme pacTBOPEHAOrO B BONE KUCAOPONE B MOEBEDXHOCTHOM
croeé mamenserca or 8,4 mr/n (105 HacumeHmrA) B yorhe JapBANHKA NO
14,5 mr/n (I67% Hacumedns) B pafloHAX pASBUTAA BHYTPABOIHOH# pacTa-
TeNEHOCTH. E NeTHRll mepmon B MPANOHHHX CNOAX O3epa CONepEEHMAE pACT-
BODAMOIO KMCAOpORE noHamaeTcs jgo I1,30-2,91 wmr/x,

OcHoBHOE MOOCTyTUNeHRAe OROTEeHHHX SMEMEHTOB MPORCXOHNAT ¢ BOIHEME
maccamn Komnextopa JapeAnuk. Ha pexav OROreHHHX ANeMEHTOB OKA3HBAET
ANMASHAE TaRMe mepejopmprpoBaHme deperoR, BHYTPRBONHHE OMOXMMHYECKHE
NpoLecCcH, MPREHOC ¢ aTMocfepHuMy ocankaMa W anosuM myrem. Comepma-
HRe B Bofie fOCJRTOR MIMEHAETCA OT SHANATAYecHorTo Hyna mo 0,2 wr/x.
HaTpaTHHE a30T ABNAETCA ONHAM W3 HAACONee BAaMHHUX OROTE@HHHX SJEMeH-
TOB, HEOOXONAMHX IIA DA3IBATHA XASHA B ponoeMe. B osepe conepsaHae
HATpaTHOro A83oTa mamedserca or 0,17 mo 1,14 wmr/x. HarpaThull asor B
BOfNe oaepa conepmaTcs B mperenax 0,023 Mr/n m cpenHee sHaveHAe pap-
Ho 0,005 mr/n. Comepmanpe pacTBODEHHOIO KDEMHMAS A3MeHserca ot 2,70
no 4,00 mr/n.

llpospassocTs BOOH B o3epe konednercs oT 2,0 mo 6,0 M, BO3pac-
T8f 0T yCTER JaphANHKA K OEHTpasnBHON raydokomonmHoft sore. B pajlone
BnanerBs JapeANuKaS BONA AMEeT XENTOBATHH OTTEHOK. B DRHHX MENROBON-
HHX 38JMBaX LBET BOIH MameHAAeTcA OO0 mkane fopenA-Yne B npenenax
1¥-X (memenomaTuil oTTEHOK). B ocTanBHHX YACTAX 03Epa HadmOUaerca
OCEETNEeHNe BOOH 38 CYET OCAXNEHWA HAHOCOB W B USHTPANBEHOM Mnece
npeoCnazaeT ToxycoeaTo-3eneHoBaTui useT Bomd (Y-VUI).

Bonuwe mMaccH o3epd mo kaaccufuxamw® O.A.ANeKHHA OTHOCATCA K
XMODUNHOMY EXACCY saTpueBoil rpynod. Ms #OHOB MpeoGra;amwT XJOPAIH.
TonsHo B HeCKOJBKMX Opodax, OTOCpAaHHHX B MBJHX OTHHYDOBHBADOAXCA
BONOEMBX, KOHUEHTDANRA cyArdaToe Owila Bume xnopa. B nmamasoHe Ma-
nepanssaume 3-20 r/n oTvevaeTcA NMHE(lHAA 3aBUCHMOCTE MERLY MiHepa-
npsampell BONH B KOANEKTOpe lApEBAiHEK MpOMCXONHT yBEJHMEHHe KOHIEHTpa=
ma HCO, , @ ® BOIHHX MACCAX 03¢pa AX YMEHEUEHHE (tTadn., 4). o
CEA38HO C BHMANEHMEM B OCAJIOK TDYLHO pACTBODAMHX KApOOHATHHX conel.
PacueTH ROHHOTO pABHOBECRS NMOKA3Zanl, YTO BOINHHE MBCCH 038pa NEpa-—
cHmERH KapdoHETOM KambupA. CynbfeTHHEe NOHH eme HE HNOCTACNA CBOETO
HACHMEHWA. B TO Me BpeMa CHeNyeT NpPERIONCXATE BOSMORHOCTE ORONOrA-
Y8CROTO pACXONOBSHAA CYyARJATOEB, H3 YTO YKASHBAET RATEHCABHOE odpa-
30BAHAE YEDHOTO MJa ¢ 3amaxcoM CcepoBOIOpOIA.

HesHauuTenpEul OTpAUATENbHEN KOSDIMUMEHT KODPEIALMM AOHOB
MATHRA C MAHepanmsaumefl Bond B uefiTpanbHOM Mnece o3epa M adconoT=.
RO CHMEEHME ero KOHOEHTpauMy B MeNKOBONHOM 30H€ yHA3WBAGT HA BO3=
MOEHOCTH BHUANEHMA B OCAXOK HOKoMATa. BonmpocH ocanxooOpasoBARMA B
p@Eepe TpEOYDT chNelRanbHHX WCCHENOBAHAH, HeodxonsMoCcTek B KOTOPHX
BOSPACTEET B CBASH € ORUIAEMHM NOBHLEHAEM MuHepaJnsalMn BONH B ONH-



xafiupe Togu /3/. B dazaHcoBHX pacyYeTax HaMA OPHHAMENOCE, YTO Boe npA-
HOCHMHE JlapeANuKOM KADCOOHATHHE AOHH PACXONHBANACE HE EBLMNSIEHAE B
ocanoK KApOOHATOB KAJBINA.

Comepofi Cananc cocTaBNeH 33 NepHON MemNY NETANEHHMH TANDOXA-
MHYSCKAMA CHEMKAMA, KOLNA BOSMOXHO DACCYMTATE samac coneil B osepe,
FacseTy BuMoNHeHH N0 YPABHEHHN, YYATHEALMEMY MOCTYILNEHAE codefi o
ROJIEKTODHO-IPEHAXHEMA BONAMH, AX DACKONOBAHAE HA BHNANEHAE B 0CA-
IOE @ M3MeHeHRMe sAMNacoR conefl B BonmAoff macce. Beamupsu mocTynaeHms

Tadmia 4
CraTucTRueckne xapaKTepCTHKM MOHHOTO COCTABA BONHHY
mace (Mr/n) oa. Capukramum

Monn | Ca| Mgl AR Heoy S0 | @ | Su

Komnekrop Cpennee 2I7 212 835 240 I2IT 1I259 12964
Ila ppAMHK = 30,4 43,0 243 32,8 250 331
A 0,92 0,73 0,98 0,95 0,9 0,97

llearpaneauft Cpemwee 509 445 2896 1656 3483 3794 11283

[lnec o03.Ca-
DHEKAMEI = 34,5 288 346 1IB,I 323 438

; 0,48 0,0 0,97 -0,67 0,67 0,87

MearoBomEA Cpenee 596 4I0 4276 1I4 4541 5I47 15084
| OTHAYPOBAR- o g7,8 66,0 630 202 655 97T

HHE BOIOEMH
03.CapukaMum + T 0,68 0,53 0,99 0,55 0,54 0,85

OpamMevwaHRAEe . 7 - koobiAIMEAT KODPENALMA MEXNY KOH-
UEHTpaI@ef OTHeABHHX AOHOB R MRHepaimsalmedl; & - cpemHee Keampa-
TAYECKOE OTKAOHEHAE KOHUGHTDAUMA OTHENBHHX MOHOB,

coxel o aT™mocfepHIMA OcaIKAMA D,DE-IDE T, PDYHETOBHMA BOIAMA
(0,05-I0 7) B mx moTepr B OTWHYPOBWBADMAXCA EBOINOSMAX ‘.:El,i‘.‘iE-IEI"E T)
SHAYRTONEHO MeHBle MOrpeWHOCTh ONpeleneHms samacos coxell B osepax
B NpA COBpeMeHHO# MSYYEeHHOCTR DPANDOXAMAYECKOrO pexaMa B damaHce He
VIR THEAJIACE,

Bamacu coneyl B osepe B 1971 r. cocTARMAAM BH,'?-IJDE T, B
1976 r, - IE&,E-IDE TaB 1985 r. - E&B,H-Iﬂs T. ARasR3 damaHca mno-
RA3HBAET, 9TO B 038pé NPOACXONAT RHTEHCABHO® HAKOMMEHRe pAcTBOpER-
Hux comefl (radn. 5), NDpABONAmMEe K MNOBHLICHAD MAHEDANA3SLMA R yXymme-
HAD KAYeCTRA €0 BOIHHX MACC.

PacTeopeHRe conéfl A3 3aTONNEHHHX CONOHYAKOB, NOMAHADYRmAR KOM-

OOHeAT B MepBHe TONH 38MONHEHAA KOTAOBHHH, B HACTOAmMEEe BDEMA Mpak-
THYECKR He BJIMAET HA DEXUM oO3epa,
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OrpRiaTe ERAA HEBASKA GAansHca =28 1971-1976 rr., O4YeBANHO, BHI-
PAHA CHCTEMATAYECKAMA NOTPENHOCTAMA B ONpBIeNeHAR CYAbaTAHX ROHOB
g [971 r. [onyueHAull pesyapTAT eme pa3 NONTBEpPENAET Heo (xOnAMOCTE
NOCTAHOBKA DAGOT MO OLEHKE TOYHOCTA XAMAYECKAX BHAJA30B A OpABeNe-
HED NARHEX K ORNAOpORHOMY pany /2/.

Tadmamm 5
Conepoll dananc (MiH.T) 038.C8pHKAMHIN

[leppon, romH
KoMmoHeHTH s
1971-1976 |1976-15856 I971-1985
TOR 00 KOMXGRTODY
PEANHK 72,5 190,2 262,7
Emaneang rg:- OCANOK
0 HX
ugﬁg ™ Sy 3,3 9,2 12,6
Hamenenpe 2amaco® OO
XEMAY9BCHAM CLEMRAM 74,9 126,2 251,1
Hepaaka dananca ad-
CONDTRASA =5,7 4,8 0,9
Hesaara, % 7.9 2,5 0,4

Corcok JATEparypH

I.lepacamos H.I. dpapro-reorpajryecknit ogepr Capu-
gamuma//Tp. mectaryra reorpajdes AH CCCP, - 1940, - Bum. 35.

2, Topeanrgnn H,E. Conesoll Gananc Apracaiickoll osepHoft
cncrems//Tp. CAPHWIWA. - 1979. - Bum. I147. - C. 25-40.

3, Topeaxknn H.E., Hypdaen | R e T [
nemEgsr T.B., BaxgmBaeceBa E.M. IOporuos
BONHOTO A TAKPOXMMAUECKOTO pexmma 03,Capuramuu//lpaponAue pe-
CypoH MyCTHHE B AX ocpoeHme. Cdopuak craTel. Amxadan,: Hmm. -
1986. - C. 55-57.

4, Kmporae B.T. OcodendocTR pacieTa rALpOMETEOpONOrATEC—
KAX XE8DEKTEDRCTHE B YCMOBARX TyPHMEHACTAHA. - Amxadam, : Hmam. -
1987. - 160 o.

G Moxocaosra T.W., CyoddoTaHSAS 1 MR L
Yapumesna C.TI . KiavaTagecrne NOCNENCTBHA XO3AHCTREH-
Ol MeATeNBHOCTA B SoHe ApanbcROro mopa. — M.: IWipoMeTeoMsiaT. -
1987. - 119 ec.

6, Py6anos W.B. OsepHo-NoYneHHOe CONSHAKOIICHAS B Ya-
demporane. — Tamment.: ®am ¥YsCCP. - IS977. - 156 c.
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7lUnarTemros A.,.B, BHYTpHBEKOBAA MIMEHYABOCTE KOMIOHEH-
TOB oGmell yemamHendocTH. - N.: Haywka. - 1969, - 172 c.

.M. IEHUCOB, A.W.CEPIEEB,
P.T.BAGHH, H.P.IYMHPOB

CIHOCOE PACYETA IMHAMWEY COJIEBOTO FPEEMMA
_ WCKYCCTBEHHNY BOJIORMOB
(E8 npimepe TyNAKYJIBCKOIO BONOXDAHHINLE)

[ps RATOHCRBAOM PA3BATHN OPOMEEMOr0 SEMNENeNAf B yonoBuaAx Cpen-
Heft A3AA BO3IHWKAGT HEOOXONEMOCTH CTPOMTENBCTBEA BONOXpaHRIAm, B Ka-
98CTEE KOTOPHX HEpENKO ACMNONBIYETCA ECTECTBEHHHE JrAydneans, ocna-
napmue CONBWAMM SANACAMA DPENRETOBHX coneit, B artom CNy49se HeoOXomaMOo
BHACHATE OPOUECCH DACCONEHMA NOME BONOEMOB, MEPAON MDOMHERA A paxg-
MH AX HAOONHEHHA A CPAaCOTHKA, NpPH KOTODHX MHHEDANA3AMAR BONH, NONA-
BAGMAH HA OpOWEHAAE, He MPEBHCAT 3AISHHYD BENAYMHY,

JTé 3a1A%a DEewasach C BRENEHAEM DALA SHAYATENBHHX YT POME KA X
OpennonoxeHddl (NOCTOAHHOM NDATOKE W OTTOKe). B mamHoft padoTe Hafime-
HO pemedMe NOCTABNERHON SAIAYM NPA WCHNONL3OESHNA CpABHATENHHO He-
Gomemoft ncxomsoll mAEJOpPMBLAM © DOMOMED CACTEMH OCHKHOBEHHHX Iaddepen-
LESNBHENY YpaBHeHARN.

PaspadoTaHHEfl cnoco0 pacyeTs MOZBONAET ONUCHEATE NAHAMAKY BOI-
HOrO A CONBEOrC PEXAMOB BONOEMS, 8 Takwe €ro JOMA NPA MPOM3IBONBHHX
pexuMax HanonAenAs A cpadores. [lonyvesHHe pesyneTaTH XOpOmO COBNA-
DADT C HBAHEMA HATYDHHX AsMepeHni.

I. MaTemaTRvecran MONENE BONHOTO H CONEBATO
PEEAMA BOIOEMA

llpongcc comeofMeHa Mexny BONOfl A JIOKEM BONOEMS MOXHO ONMOSTE
HA pAasNRYHHX YPOBHAX NETANA3ALMA M CAOXHOCTA. BuGop Takoro ypoBHs
B CANLHOR CTENeHR SEBACHT OT HaAWYAA HEoOXONMMOTO WCXONHOTO MATEpPA-
8J8, JOonycTMMOR TOYHOCTA M OMEpPATHBACCTA pAaCOTH MONENA.

3necs My DOCTPOMM MpOCTEfNy® MONENEL COMBOCMEHE, KoTopa A dymeT
ONBCHBATE HAHAMAKY 3ACONSHHOCTA BONOEMS B €U0 NOXA MOCDENCTBOM OCHK-
HOBEHHHX NAQfepenupantHux FpaBHeHR#.

floror 5 - ROMOOHeHTH 9Yepe3 ENAMHALY MOBEpPXHOCTR B eNRAR LY
BpeMeHn T;"ﬁ ~ ONpeNENAeTCA CNEINYRmAM BHDAKEHREM !

- =
Fu=—D, grade, + Carlly , (1
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rne D, - rosdfampenT nndjesem s - KOMNOHeHTH B i —@t cpe-
fe (gase); c,, - KOHUEHTpAIMA; I(, - CKODOCTH HBAEEHAA [ —-f CpeNH.

Oepeuft 9nen papeHcTsa (I) onmcHeEaeT mAdfySHYD COCTABAADNYD MO-
TOKA, 8 BTOPO# — HOHBEKTRABRHYD (DepeHOCHYD).

Bupaxenpe (I) npa onucasnam conemepesoca OpaponaT K naddepenmm-
BAbHHM YDABHEHAAM B YACTHHX MPOR3IBONHHX. JT0 CANBHO YCNORHAET MONENS,
8 Y9HTHBEA HENOCTATOYHOCTH ACXONHOM ARfopvaARn, HenaeT es Manoadpex-
TREHOR.

locTaBneRdAyn samaw9y MH OyIeM pemaTh crenynmeM odpasom. Odosma-
9iM 9épe3 C, - CpEJHDD ROHUEHTpAUAD s —fi KOMNOHERTH B BoNOeMe,
8 qJepes C,; — CpelHDD KOHLUEHTPALMAD 2TO# KOMINOHEHTH B JIOXE BONOEMA.
Bynem cyaTare, 4TO HA HerRoTopol rayomHe H, B noxe mopmoema (pac.I)
ROHOEHTPALRAA coJeff ocTAeTcA MOCTOAHHON A BE? BpEMEHRA paBHOR -::,5.

5

‘ o (Zv) fﬂﬁ"w

Pac, I. Cxema K pacueTy BONHOI'O B coJeBoro da-—
NEHCA BONOEMA

Comeodmen uMexny noxeM R BONON B BOmDEME q’ua NpencTEREM B
BANE

Q= ko F g (s, — o), (2)
b
rge J, - NAOmMALE KOHTAKTAa JIOXA C BoIOW BOmoOeMa.
l&a@.:mmﬁﬂ'r I-ﬁ B fopmyne (2) sMeeT pasmepHOCTh NAAHAH, Ne-
nenroft Ha Bpema ( L/ 7)), M ONpeNENAET MHTEHCMBHOCTE COJEOCMeHA
MeEny BOIOH B JMOomeM Bomoema. JTOT KosffMuBEHT AMEET CTDYETYPY

by Dy (3)

Spece £, - xosdpaumedT TypdynreRTHoro mepemempBadRA (TYpPOyAEHT-
HocTH) BoxW B momoeme,  I),, - Koapfanpedt sjfexrrpaolt ARGEysHm
6 - KOMNOHEHTH B MOYBOrpyHTax. B mepeom npadnmameARR KOspinopeRT
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%, moxer Ourt mpmaar pamaws I,5-1072 m/cyr.
Ha rayorae ‘H.F OT MOBEpXHOCTA JIOX3 BONOEMA KOHLEHTPAUAA CO-
Aeft OpAARATA NOCTOAHHOA R paBHON O g5 ° Bvecre ¢ 3TAM CYmecTByeT me-

PeMeHHHM DOTOK § -l ROMNOHEHTH = g 295 9epea NoBepXHOCTE, pacho-
NOXEHHYD B8 TAyORHE Hg.
q-.,=x-ﬂ!:- Folegr—a) +ty F ny (4)

rge X - OespasmepHdit rosffeupedT NpoNOpPUACHANBAOCTH, PABHHE MpE-
Mepao 3; Ly, - BHPANBTPANAA BONH B3 BOJNOEMA.

B Bomoem DOCTYNADT CONAM BMEOTE ¢ NpATORoM Bone &, . Jns
¢ -# ROMNOHEHTH NOCTyILIeHMe paBAO C,, ¢, . Coma (nomu) mocry-
DANT TAKEe C BHMANADNAMA OCANRAMA T, .

Cpy Xyl u

rpe %, - RATOHCHBHOCTE BHUAIADMMX ocankoB, JF, - mnomans sep-
Kana BONHOMN OOBEPXHOCTH.
HHTERCUBHOCTE OOMEBHE ¢ -l KOMIOOHEHTH BONOEME C Ero JOoEeM
papHa
i‘,F,[l.',_,'- "u}"‘d‘F".Eu.

Orror conefl NpOACXONAT S8 CYET CPACOTKA O0%EMA BONOXDaHHNRNE
Bl i
[Ipamem, 970 KOHLEHTDAIAA 5 -f KOMNOHeHTH B BHTeKammefl Bome
paBRa cpenHell ee ROHLOHTPAIMA B BOJOEME C, qu . Torna ypapHeRpe
da nanca § =l KOMUOHEHTH NAA BONOEMA SRMMWETCA Kak

UL e Qu— iy Qe+ A, F oty (5)

X ey — f-‘"‘.l"‘i‘f_u I‘FI — ‘.-F,-I‘-'u +1JEI.”-‘
r

BXH

de I dz, :

<Gt + v (PGt Feh+ Qu) s (6)

|
= C Qut b F et €, K Fo) + By,
!

rone v - oO0ned BOINOOMA, . Z - OTMETKA 8r'0 BoOoAOfl MOoBepxHOCTA,
E,J-.,— BHTEHCABHOCTL NEPEXONA  j —fi KOMINOHEHTH B 5 -D.

OGmgs moHueHTpames coxelf B Bomoeme <C, [pABHA

€4 =3 Cim {7)
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R 82 RA3MencHAe PO BpEeMEHR OpPANCTABARETCH B BAIE

dey, , 1
- T?(F'%*'F't"'q"“‘ﬁ)n: 3
1
=? [f-ql +*-F' 'E" + Fl :.F‘j-

3mecs c, c, @ C, - OONAA KOHUSHTDALMA coXefl B BONEe MPATOKOE,
NOXe BONOEMA W B BHIANADNEX OCANKAX.

b=k, (9)

aal

HameHeHne ROAUEHTPALAW S - KOMMNOHEHTH B NOXE BONOEMA MpPOAC-
YONRT 38 CYeT comeolMeHA C BOHNOSMOM

_*;F‘ tl:". —"Eu.,-f—-[‘ F' €3y
R npatora (OTTOKE) conefl M3 HAmENeXAmAX ONOEE

D
J:#:- Felcgs —cy) =1y Fyey,

YpasHeAne dananca s -ft KOMMNOHeHTH INA JOXA BONOEMS S8MNMIET-
CA KR .

d D
FI'HI'TFE" - I'Ht" Folegs—ey,) — b, Fyp %

(10)
x'::lt_;l.l'+'#F'{ch_lci.r'-l_'rtﬂl E‘!.H
F
HEAR
dc 8] & [}
Gt (A )
I¥ k i
2 i) B o
Wamenernne odmefl KOHUEeHTpaUAA coseft B Joxe BONOeMa
';Iiﬂz "L:Il {IE}
HPEIETH!HH B BRAIOA :
de D & i D
G (SRt ) e Pt
k i
‘*[ e o, ]"‘ (13)

JIeck IPAHATO, 9TO



I L]
Dy= X Dur (14)

= i

Odzem BONH B BONOEME MSMEHAETCA 38 CYeT NMpaToka @, , Buma-
JAS0WAX OCAINKOB HA ero NOBEePXHOCTE X, ¥, » HCOADEHAA ¢ BONHOM  mo-
pepxHocTA E£7, , {AARTPAOAR BONH YEpes JOXe ip Fp W OTTORA @or

dv ar, ML "l _ _

ar ’=-'F- ai QH QII+:"'.I .EIF. 'I'l-Ft' {.[5}
rne £ ® Lgp WHATEHCRBHOCTH MCMAPEHRA W (ANBTPaLAR COOTBETOTBEH-
HO.

B oOmeM ciydae RHTEHCHEHOCTE ACIADEHAA BHYACMAETCA Mo dopmyne
ek Pk
= TeR.T [ AT J (16)

rae %, - KosfbuumeRT TYpOyMNeHTHOCTE BOSIyxa Ha Bucore { Ham Bo-
TOEMOM , J:J! - MMOTHOCTS: Bomd, K, - rasopas NOCTOAHAAA napa, T
B 7,(c) - adconoTHan TEMNepaTypa BOANYXE HA BHCOTE HAL |'n:-5|en;_:u|:-1I+
HOCTBD BONOEMA W TEMOEPaTypa MOBEDPXHOCTH BONH COOTBETCTBEHHO, €
" e ” -~ yupyrocTh HACHMAKMErO Mapa NPA TeMNepaType MoBepXHOCTH
BONH W YOPYyTOCTE NMBpa BOSNyxe Ha BHcoTe € .

Pacuer acnapexas nmo »Toff opmyne Tpedyer mAdopMALAA, KOTOpDaA
He BCErgs mMeeTcA. EBcNencTBre 3TOrO MOXHO RCMHONBSOBATE MPHWONAREHHYD
dopyny

E=k, D
(17)

rpe [ - pedaunT BRAXHOCTA BOSIYXA HAJN BONOSMOM, fE- SMITA P aCc—
KAl mapameTtp.

2. YacneHroe pemeHAe CRCTEMH YpaBHeHAR m odcymnedmre
NOMYIEHHHX PE3yALTATOB

3amamem cucrTemy ypaemensft (8), (I3), (I5), onacuBavmpx BONEHER
W COJEBOJl pexXaM BONOEMOB, B CJAENYDWEM BAIE:

dz - Fe de
7 e QHF.QH + 6= E) —lypt- g7 +

|
t o Q= E)F— I, F e, =

el F

= @ttt Fuxee,) 42K (6, —0y), 2
dcy & i
d_'r —p— z es—e))+ X FDE‘{Gr — &) + H:' (ex—e3).
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Crcrema (I8) nmpemcramnesa oOHKHOBeHHuMEH 1 IfepenupareiEMA ypas-
AERAAMA C OEpEMEHAHMA KOSPIALMERTAMA @ MOSTOMY HE RAMEET AHAMATHYEC-
KOO pemeHns.

‘i 9RCNEHHOrO pemeHAs MOMYYeHHON MATEMATAYecKOd MONEad BONHO-
roc B COMBEOT0 pEmAMA BONOEMOB JHIS ACOONE20RS HA ¥YAYYIEeHHAAA ROHESHO-
PA3HOCTHAA cxema Jfinepa (MeTon 3finepa-Komm) ¢ nmpaMeHeHmeM RTEpaLlg-
ORROA 0O0padoTHM KAXIOTO SHAYEHMA ACKOMO! BENMYAHH.

Yicxona mas MeToma KOHeYHHX pasHocTeft, cacremy (I8) npemcramaM B

EANE
sy A
='li-r|=3p| +T[f;r + J'-WHL {IB}
peny At {#
Clig) = Eu'i-T ”m'l‘fﬂiqur.
+0) A
':%'LI = Oyt T !..Irru - ..ns:';ti.
e

q _QIl
_r“:—.:j-——l-'-l—[.tﬂ _'-E:"—l‘t Fl‘:

el

Sen= “LI l':Qu Car + Frt X01€ ) — |Qu+ (X~

—E,:IF.,-—I.,,F,.]:'.. + & !:: (e3— ey}

&
Se=~— A (Car—e€y) + X ﬁr—fﬁ:-ﬂwl i ;}:— (€0 =€),

dmecsk [ - HOMEp WATA BO BpEMEHH, p = Homep mTepauan. Wrepamas
OpomoyeaeTCHs MO Tex mop, NOKA B IBYX HOCHENOBATENBHHX OpAGNANSHAAX
3HAYEHAA He COBMSNYT ¢ TOYHOCTED NO 3a4maHHON  BeNRYRHH

Yren L i | o 8,
| ¥ < (20)

Ecom me BumOaHAeTcA yonoeme (20) moche MATR ATepaumlt OpR SANAHHOM
At , TOo pacueTHHi}! WAT yMeHBIAeTCA BIBOE. _

o BumersNmOXERHOM CxeMe Ouwn paspacdoTaH BHYRCHHTENBHHN BJNTODATM,
FEOTODHR Deanns0B3H B BAIE MpPOrpaMMH HS AATOPATMHYSCHOM S3HKE
SOPTPAH-IY.



PesyapTaTy mocnemomaHaf Tynaxynsckoro

XaparTe puc TRKA I | 0
: 1977 r.
Odsem Bomu B BomoxpaHanmme, MuH.M®
MeBepanasamsa Bomu B nunu:faun.unma (B momax
OT ee 3HAYEHMA B cenradpe 1977 p,) §
[lparor Bomu mo AmyOyxaporoMy ramany (AB) ,mnH .M
MpHepanmsamas Bomu B ARK, r/x
Orrox Bonu W3 BOmoxpanmnmma, mud.u®
1978 r,
Odsem ®Bonu B BonmoxpasmnAme, maH.m® 6II,2 139,2 671,2
Mprepanasaunn Bomy B momoxpasmnRme® 0,50 0,49 0,48
lparor Bomu mo ABK, mun.m® 76,3 - 55,6
Magepanpsamna sonu B AR, r/n 0,8 - 0,8
OrToK BOonH M3 BomOXpammmMmA, MIH.M2 4,1 - 0
1979 p,
Odrem BonH B BONOXpRHRNAME, MIH.M® 715,9 764,4 804,7
Mupepanesaupa Bonu B Pomoxpammaame® 0,60 0,47 0,45
Marepannsaups Bomu B ARK, r/x 0,6 0,6 0,6
Nparor Bomw mo ABH, wmm.m3 63,2 52,2 52,2
Orror Bozu M3 BonoxpasmmEmE, Mam.M® 0 0 0
I980 p,
Odvem Bonmu B BomoxpanmmAme, mmH.m® 928,6 917,6 984,2
MrAepsAR3aLAA Bomu B BOIOX PAHAJAME 0,42 0,41 0,40
lparox Bomu mo ARK, wmmH.m® 9,9 5,6 - 38,0
MpRepanmsaims somu B ARK, r/x 0,76 0,75 0,75
Orror Bomy me BomoxpanmmMmR, maA,m® 0 81,2 10,0
I98I r.
O0rem BOmH B BOmOXpSARMAmE, MAH.M° 858,2 886,I 913,8
MhRe pannaauas BOnH B BOXoxXpaHAnAme™ 0,3 0,34 0,33
Mparor Bomu mo ABK, mun.m® 39,4 23,83 25,2
MaHepanusauma somu » ARK, r/n 0,75 0,80 1,08
OTTOK BONH M3 BONOXDAHANAMR, MIH.MS 3.7 'B.E 0

® B ponsx or ee suavemms B cenradpe I977 p.




Tadnaoa I
BONOXpaBRmuma =a I977 - ISEI rr.

1y J 71 ¥y T IX X XL X

260,4 26I,1 283,9 472,9 539,0

1,00 1,00 0,9 0,68 0,5

21,0 1839,0 69,2
0,8 0,8 0,7 0,6
E.I E‘-I IlE 3!‘

744,7 766,0 746,2 704,2 629,56 606,8 626,2 640,9 666,9
0,46 0,45 0,48 0,52 0,4 0,54 0,51 0,5 0,52
82,0 28,8 9,7 8,9 6,1 44,7 67,1 20

0,8 0,8 0,6 0,8 0,8 0,6 0,6 0, 0,8
1,6 10,0 28,8 26,0 99,8 49,9° 30,0 0

856,6 ©4I,7 950,8 B99,0 8B0,0 846,5 B47,2 858,3 902,9
0,88 0,40 0,4 0,42 0,43 0,45 0,45 0,45 0,43
0,6 0,8 0,6 0,6 0,6 0,6 o0, 0,6 0,8
64,8 T12,3 90,0 1,4 4,6 4,4 17,1 17,3 66,1
e 5,1 3.1  I7.8 “I6,0 164 0 0 17.5

[o3r,I 1080, 1I060,I 1052,6 89,0 852,0 B804,0 78L[,0 B5I,6
0,38 0,37 0,3 0,39 c,40 0,43 0,42 0,43 0,37
34,6 14,6 9.8 0 0 0 L7 36,8 129,
0,6 0,72 0,562 0 0 0 0,5 0,0 0,76
19,8 0 0 134,9 36,8 60,0 58,6 64,4

1000,.8 1006,2 1I32,7 106L,8 g9L,7 872,2 88,0 798,0 8I8,0
0,30 0,238 0,28 0,31 o,at 0,32 0,31 0,32 0,30
89,7 63,8 29,1 4,2 10,0 20, 11,6 16,0 29,1
0,90 0,86 0,53 0,46 0,42 0,41 0,77v 0,94 0,71
42,6 44,4 10,1 85,0 180,8 26,4 62,9 46,7 53,7
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PacweTu mo paspadoTAHHOM MOmens npoBeneHH AR TynakyAecKOr'o BO-
LOXPaHANMAmMA 238 Nepuol ceHTAdps LY77 - orTAdpe I980 rr. Mexomumua
JAHAMMR ILTA PACYETOR NMHAMAKA MAHEpPANARAUMM BOIDH A NpOUeccAE paccone-
HAA JOEA OOCHYRRJAR Pe3YNBTATH HATYpPHUX WccnepopadHafl, BHNONHEHHHX
OTHNENOM IANPONOTHA MHCTATYTA YSranpoBonxos W MaTeppanu Hadnonedaf
Eyxapcroro oGRacTHOTO YOpaBASHAA OPOCHTENBHHX cAcTem 38 I[977-

TI9€1 rr. (Tadn. 1).

Horonaue ycnoBRA (medauMT BASXHOCTH BO3NYXA R CYTOYHHE CYyMMH
OCALKIB) YIHWTHEANACE 0O NSHHHM METEOpPONOrAYECEAX Hadmonedaft Ha
cr.Kymvazap.

CYToYHa8A MHTEACHBHOCTE ACMAPEHWA ¢ BONHOH MOBEDXHOCTA DACCYATH-
panack no fopuyne (I7) npr cnenyomax 3uagedHnAx xosdfmupenton:

k=035 a=083 E=0350"9
(21)

3na9ed@A ACOADEARA, paccuuTarEue no fopayne (2I1), He mpoTRBO-
PEYAT €€ BEeNWYAHAM B JAHHHY KABMATRAYECKAX YCNOBAAX. OTO OONTBEpKIA-
erca RadmomesAdsMp no KymmasapckoMmy BONOXpPaHANAWMY.

Iina pacseta coneporo pexama TYNEKYJNRCROTO BONOXPSHANMAUA OWIA
safady CAelywmAe HAYANBHHe ycnosmA: 2, = 217,83 M, C =
= 11,90 r/n, C, = 40 r/n. Hasano cuera - I cenradpa 1977 r., ¢
pacyeTHHM WAroM al, pABHEM ONHAM CYTHAM,

B pesyasTaTe pacYeTOB NOAYYEHA IMHAMAKA MAHEDANA3ALRA BONH B
TynakyaAbCcKOM BONOXDAHAMAAME, ASMEHEHNE KOHLEHATpALAM coNell B Joxe
ponoema (racdn. 2), WATEHCMBHOCTE coJeo(MeHa MeEEIY BOIOH @ JIOmEM
(radn. 3), KoneceaHAs YPOBHA BOINH B BONOXPAHAMAME M A3MEHEHAEe ero
odsema.

ConocTaBneAAe DACCYATAHHHX B MSMEDEHHHX SHAYeHAll KOHIEHTDaOMA
comefl B BONe BOXOXPAHWAAWE MOKASANA XOPOWYD CXONuMocTs (Tadn. 2).
TecHOTa CEAIA MEXIY HAMA cocraRnser < = 0,94, 8 oTHOmEHAe Cpef-
HeKBAZPATAYHON OWACKE o K CTAHNADTHOMY OTKIOHEHAD S  HaMe-
peHHux 3Aagenaft (B NOAAX OT €e ACXONHOTO YDOBHA) M KOAUEHTPALAR
conefi B TymaKyNsCKOM BOLOXpaHanamwe pamao 4 /S = 0,26.

9r0 NoKA3HBAET, 9TO paAspadoTaHHAA MATEMATAYECKAA MONEenb NOCTa-

TOYHO XOpowo OMACHBAET Mponece JOPMADOBAHAA CONEEBOrO peERMa BOLD8-

M3 MpA ACNONL30BAHMA NON RCKYCCTBEHHHE BONOXDAHAJIHIA CANEHO 38CONEH-
HAHx 3emens (Boamaf).

Ha ocHOBe MOCTPOEHHON HAMM MATeMaTAueckoft MOIENMH OHWN COCTABNEH
IpOTHOS NAHAMMKA MHHEDANASAUAM BONH B TyNSKyNECKOM BOLOXpaHHTAMS
mo 1996 r. [lpa aToM pacCMATPABANACE NBA BADREHTA PERHME JKCONyATE-
(ad BomoxpaHAnAmA: 1) pexaw HakomneHus (pexam padoTH HOAGDE 1978-
okTAGps 1979 rr.); 2) pexaM cpadorTkm (pexum padoTH HOAODB 1979 -

orTAOpe 1980 rr.).
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Tadmamm 2

ComocTamEneHAe DACCYATAHHHX EBEJAYAH ASMBHEHHA MAHEDENASALER
¢ feKTRYECKAMMA ISHAEMA (B INOMAx OT ee 3IHAYEHRA HA ACXONHOM
YpOBRE B ceHTAdpe 1977 r.)

Ton Mecan C pacy. < faxr. A C
e} ] 32 4 2
1877 X 0,99 1,0 ~0,0L
X 0,96 0,96 0
Il 0,71 0,63 0,08
X 0,57 0,56 0,0L
1978 I 0,52 0,50 0,02
I 0,51 0,49 0,02
m 0,50 0,48 0,02
Iy 0,47 0,48 -0,01
¥y 0,47 0,49 0,02
vI 0,46 0,48 -0,02
yiu 0,48 0,52 0,04
Ju 0,50 0,54 0,04
X 0,50 0,54 0,04
X 0,48 0,51 -0,03
XI 0,46 0,51 -0,06
X 0,47 0,52 0,05
1979 1 0,45 0,50 -0,05
i 0,43 0,47 0,04
1] 0,42 0,45 -0,03
1Y 0,40 0,43 0,08
¥ 0,38 0,40 -0,02
¥i 0,39 0,40 0,01
k1| 0,40 0,42 -0,02
i 0,42 0,43 -0,01
IX 0,44 0,45 -0,01
X 0,44 0,45 -0,01
X1 0,44 0,45 0,01
41 0,42 0,43 -0,01
1980 I 0,41 0,42 0,01
I 0,39 0,41 0,02
il 0,38 0,40 -0,02



[ponom=enpe Tadn. 2

" e 3 4 5
Iy 0,37 0,38 -0,0I
¥ 0,38 0,37 0,0l
I 0,38 0,38 0
yu 0,39 0,39 0
yIl 0,41 0,40 0,01
IX 0,42 0,43 0,01
X 0,42 0,42
X1 0,40 0,43 0,08
m 0,40 0,37 0,03

1981 1 0,38 0,35 0,03
i 0,37 0,34 0,03
i 0,36 0,33 0,03
Ty 0,35 0,30 0,05
\ 0,33 0,28 0,05
yI 0,34 0,28 0,06
¥ 0,35 0,3I 0,04
i 0,37 0,3L 0,06
X 0,38 0,32 0,06
X 0,38 0,31 0,07
XT 0,38 0,32 0,06
XII 0,38 0,30 0,08

HoronAue JCAOBAS MPAHATH NO RAMMATAYECKAM NAHHEM.

PacyeTH npencTaRneHH Ha pAc. 2. W3 pesyasTaToB pacueToB B Mep-
BOM BADEAATE (pexAM HANONHEHAS) CNENYET, 4TO MHHEepANASANAA CHARAET-
oA oe 33T ACXOMHOrO €8 3HAYEHHA, 8 3ATEM MEIeHHO YReNWYABRaeTcd.
PooT MAHEDANASALAN CBASAH CO CAaduM OCHOBNEHAEM BONH (NPHTOK - OT-
TOK) B BOjOEME.

Bropofi BapEaHT ONACHBAET mpouecc GojJee MHTEHCHEHOTO O(MeHna BO-
IH B BONOEME, KOrIA BONOXpAHAAAmE OyneT Kaxuul ron HANOMHATECA &
opaCaTHEATEOA. B aTOM CIyvEe MAHEPANWM3AUMA PONH CHWRABTCA MO
1,93 r/x.




Tadnaoa 3

Hamernenpe ROHUEHTpAUMA conedl (OTHOCATENBHO MCYONHOTO
YPOBAA) B Jo®e EBomoema ( € ) @ AHTEHCRMBHOCTE COJE-

oOvesa mexny Bonmof B Joxem (

G, ) TpH pa3MAYHEX

pEEUMAX SKCIIYATALME BONOXpPAHANAIA

Hanonnesne CpadoTHA
Ton

C 9 = Pe
1977 1,00 1,00 1,06 I,27
1978 0,99 0,99 1,27 L 27
1979 0,99 0,99 1,30 1,24
1980 0,99 0,99 I,30 1,22
1981 0,98 0,98 1,32 1,24
1982 0,98 0,97 1,32 I,I9
1983 0,97 0,97 1,30 I[,I5
1984 0,96 0,56 1,34 1,13
1585 0,96 0,96 1,34 B LY
1986 0,96 0,95 1,24 1,08
1587 0,95 0,94 1,34 1,06
1588 0,5 0,54 1,34 I,04
1985 0,% 0,94 1,34 I,01
1880 0,93 0,53 1,34 1,00
1981 0,92 0,92 1,34 0,99
1992 0,92 0,92 1,34 0,98
1993 0,92 0,92 1,32 0,96
1994 0,90 0,92 1,31 0,95
1995 0,9 0,91 1,31 0,94
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Pre. 2. Xposonormveckni xom MaMeHesus MiHepasnzamp BONH (B
OTHOCRTENBHUX PENMYEHAX OT NEpPBOHAYANBHOTO 3HAYEeHMA) Tyma-
KyNBCROT'O BONOXPAHANENE :

I - oo monenn (pemaM Hamonsenms), 2 - mo rpafary 3aBacAaMoc-
TH MAHepANRBALAR OT ROspiMUMeHTs BONOOCMERA; 3 - M0 MOmena
pexmuaM cpacdoTin)

BuBonu

UncneHAHe sRODEDHMERTH B NDOBEpRa MO HETYDHERA IAHHEM MSTEMATR-
98CROH MOIEsIA BONHOTO M COJIEBONO DERAMOE MCKYCCTBEHHHX BONOEMOB,
DocTpoesHoll B maHHO# padoTe, NOSBOMAET CUENATE BHEOL O BO3MOEHOCTH
HOOONMES0BAHAA €8 B NPAKTAKE DACYSTOB IHHAMI KN OCLEMOB, KOHLSHTDALAR
coneft B BONE M JNOXE BONOEMS, COMEOOMEHa MEXNY BONOW B JNOWeM BONOE-
M3, AHTEHCABHOCTE WCOApPEHAR C BONHOf [NOBEDXHOCTA, B 3ABACHMOCTH OT
PeXAMA HANONHEHRA B CPACOTKA BONOXPSHANANE, NOCTYIVIEHHA codell B Me-
TEOpONOrAYECKAX yodOBRil.

X.K.TAIMETOB,E. U, AJMEEA

TEONOTHUYECKAA POME T'MIPOTEXHWYECKOI'O CTPOMTEIECTEA
BOJIOXPAHWIMIl B TEFTAHCKOQ JOMMHE 5
OpoueccH spo3ME MOYB @ TPYHTOB B NOCAENHRE NECATHNETHA OpABIE=
kawr B Cpenxefl Asmm k cede Bce Conbwee n CONBNEE BAAMAHAE CO CTOPO-
HH WCOJNeMoBaTeNell BECHMA DASNMYHHX cleupaibHOCTell, MOCKOAEKY  OHA
B CRAEHOR OTeNeHW BARADT HA pPA3JIAYAHE CTODOHH MNpaKTHYECKOll NMeRTeNB-
HOOTR wenopeKa. Tek,HampamMep, 3pOSAA pa3pyLaeT A OCenHRET KYMLTYp-
AHe BSeMNA, CO3NBHHHE TpPYIOOM MHOTAX OoroneHail. Bopeda ¢ praM deg-
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CTBAEM ABAAETCA ONHON M3 AKTYAaJLHHX 34184 MOYBOBEIOB, ArDOHOMOE M
APYPAX PaCOTHAKOR CENBCHOTO XO3RHCTEA. DpO3NA NOYB R TPYHTOB - 3TO
RCTOSHRE fOpPMMDOEBSHAA CTOKA HAHOCOB, [A3MED A DEXAM KOTOpPOrO oyme-
CTHEEHO BUAAKT HE 3a@JNIeHMe 03ep, BONOXDAHANAM M KAHANOEB, OOpASOBaHAe
B mepejopMppOoBaHRE HNENBT W MEPEeKATOB, 38COPEHAE BONONDHEMHAKOB ® Ip.

B peaynsraTe spo3uMM @ CTOKA HAHOCOR NPOMCXONAT MNOHAXEHAEe HORep-
XHOCTA 3eMAH B OHNAAX pafloHAX M HAKONNEHME MATEDRANa - B NpYyTHX, T.e.
nepacrpofira penkeda OOBEBPXHOCTH BEMIA.

Leas maHHOll pacdoTH - OUBHATE BO3NeliCTEME HAB STOT NPOLECC TAIPO-
TEXHAYECKOrO CTPOMTENBCTBA. B mavecTeBe odserTa duna Budpana Jepran-
OK8A HOMHHA, TIEe HA MHOIAX THIDOMETDHYECHKAX NOCTAX HadmumeHss za cTo-
KOM BSEENEHHHX HSHOCOB BemyTcA dosee 40 yeT m 38 3TOT MEpUON CO3NAH
pAN KDYOHHX APDACSUAOHHHX CACTEM W BONOXDAHWNAM, NEepexBaTHBAYINAX
TBEpPIHE CTOK,

B 1941 r. Ouno HewaTo CTPOATENABCTEC MEpeoro B depraHcKoll Momu-

- He Kacancaficroro BOmOXpaHuiamma, NpepeapHoe Bensroft OrevecTeedHOfl

BoliHolt, » samorvensoe B 1967 r. B 1943-1945 rr. mocrtpoeso dapxamckoe
BOnOXpaHRAnme Ha p.CHpmapea Bume r.bBexadama, a B 1556 r. B pallone
r.Jdeanradana - Hafipakkymckoe ¢ odsemoM 4,2 wmapn.m® Bomu.

PacoMoTpAM BAMAHWE STHX COODYEEHRH HA CAMAHC TBEPNOrO CTOKA
NOMRHH. YpaBHeHme 3TOro daraHcE UMEeT Bpn

AW = .thp +Rh‘.i.+ R:pl _-Rl-fk-l-l!r ]

e AW - paMeHeHwe TBepHOro MATEpHANA B HOMMHE T/rOL; R hap,
Rxsp - MDATOK HAROCOB B NONAHY, peracTpapyemull mocramm p.Hapus -
Kawx, Yerypras » p.Kapanapes - Kewn. Kemnuppaeart; Rm— TEE DOHH
0TOK C HEROHTDOJApYeMOofl STEMH ODOCTAMH TEpPDATODHW, KOTOpHR OwI pac—
CYATAH MO KADTE MONYNA TEEpPNOrO CTOKA, NpupemeHAof B padore /2/, B
OpRHAT MOCTOAHHEM INA BCEX MepRomoB; R .., — BHHOC TBEpIOrO
MATEDAANE A3 O HoMRHH no p.Cupmapke (r.beradan) m nepnBaUAOHHOMY
Kagany dapxancekoro FREPOY2NA.

HcxonemMe MAaTepHANAMA NOCHYRAMH CPENHErONOBHE PACKONH BI3BEmeH—
HEX HAHOCOR. B odpadoTKy BOMUIM MaTepRaid HAOADNEeHAfl H2 PAIpOMETCTAH-
maax HapH# - Yukypradn, Kepamapes - Hamnuppapat, Cupmapes - DBeradan
R DepHBALAOHHHE Hasan dapxalcKOr0 IUIpOY3Jda, HMEmAX DAN HaOAnmeHAl
aa CTOKOM B3BemeHHMXx HaHOCOE Conee 3U-40 Jer.

Ins pemeHpa mocTaBneHAOR s3anayn OWIR BHIANEHH TpA Oeppoma:
nepesft - ¢ 1930 nmo 1945 r., meppon c ECTECTEEHHHM DEXAMOM CTOKA Ha-
HoooB; Bropoft = ¢ I946 no 1956 r., neppom skcomyaTaumm $&pxaICcKOro
BONOXPAHANAME B KDPYMHHX WPPAraUMOHHHX chcTem (Foasworo depranckoro,
IxHo-Peprafncroro, Cesepo-depradckoro w np.); tperaft - ¢ 1957 mo
1970 r., neppox padoTu HafipagkEymcROrO BONOXpAaHRAAMA, SOECE MH OI'pa-
Apguapce 1970 r. oo Toff nmpaumsAe, uYTO HaupHAA ¢ 1971 r. Ownp OymweHH
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B JECILTYSTALRD eme IOBa KPYOHHX BOROXpaHpnama: TOKTOryAbCKOE ¢ odpe-
mom 19,5 mapr.m® ma p. Hapun a Anmemasckoe wa p.Kapamaper ¢ oGsemow
1,6 mnpn.u®. 3TH TRNPOY3INH 3@NEpRUBANT NPAKTHUECKA BECE TBEPNu Ma-
Tépnan, mocTynamgAfl MO cocTaBasmaM CHPNADER B DEPraHCKYD LOMMHY.

Tadnam I
Bamanc cTorRa B3IBONEHAWX HAHOCOB B Jdepradckoft Monmse
(mnH. T/TOR)
Nopron, rom [IpaToxk B nonmmEy BrHoC wggﬁm,
Niiia Rxar Rexa Rsxe s are
1930 - 1945 11,1 7.0 15,9 27,7 0,37
1946 - 1956 18,0 8,8 15,9 10,9 2,01
1957 - 1970 16,6 7.8 15,9 2,1 2,30

Kag pam#o n3 radnauu, KONMYECTED TREpDNOrO MATepnana, BHHOCH-
MOT'0 W3 JOMAHH BO BTOpPOM Nepaone, noyrTs B 2,5 pa3a MeHsme, 9eM B
OepBoM. 3MEeCh W CEKA3ANACH PONE $&apxaNCHOTO BONOXDARANMmA. Hamo om~
MOTATE, 9TO Japxamckoe BONOXPAHRNAME PACGOTANO BCErO HECKOABKO JeT,
3aTeM 4Y8mA OWne 3anonHeda Radocamp. C I956 r. padoraer Kafipareymc-
KO8 BONOXpPAHMAAME, KOTOpOe eme CONMBUWEe YMEHBUIAET KOMAYECTBO BHHOCH-
MOT'O TBEDIOrO CTOKA.

Cpensnil ronorolt cnoft OoTAOREHHOrO MATEDNANS NINA KAXIOrO NEpRO=-
na COua paccanTad mo gopMyne

k=AW [aF,

rme AW - romopoft npapocT odereMa TBepHOT'O MATEpAANA ; F = mno=-
mank PABHAHAOR waore Pepradcroft NMONMAH, BHYAC/HEHRAA MO TANCOMETDR-
gecrofl Kapre n paeAas 14 200 m™; LF - IOTHOCTE OTMOMEHHOTO M-
repnama (1/M%), Baaras ws padoru /I/. PesyneraTH pacyera Takme
npABenedd B TaOAALS.

Kag BAOKMM, €CAR N0 CTPOMTENBCTRA BONOXpAHAAAN ciaofl oTMomeH-
HOTO TEEpHOTo marepmana coctamnan 0,37 ww/ron, To B nepuon pacdoTd.
coopy®eHuA cnoft BO3pOC NPAMEPRO B NATH pa3. Ponek Bomoxpasmnam €O
BpemeReM mengeTcA. [ocTynaomail TEepnuif MaTepman CHAYANS ODPAKTAYECKE
MOMHOCTHI 3ANEDXWBSETCA BONOXPAHRNANSMA, & 38TEM, NO MEpe 3anoNHe-
ARA €T0 YAmA HAHOCAMA, BCe COALmEA W OONBIAA YACTE TBEPOOrO CTOHE
OpOXONAT TPAHINTOM uepes monpHy. Tax, dapxamckoe BONOXpPaHAARMmEe [ON=
HOOTEN OCBRTRANO Bond CHPIADEM BCErO HECHKOMNLKO JeT, 8 B HACTOAWES
BpeMA TBEpNHM MATEepRan 3aNepxABaeTCA TOABKO HadparkyMcesm BONOXpE-
HAJAAMEM,
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TaruM oOpasoMm, TeopTAYBCKAA DONB CTPOATENRCTREA BONOXDAHAMAM
BECEMA BENRKA NARe JJIA TAKOrO KpYNHOro NpRponHoro odeekTa, Kak fep-
PEACKAA FONAHA.

CoAcoR AATEpaTYDH

I, kiapaymes A, B . Teopra @ MeTONH pacYyersa pPegHHX HAHO-
goB. - I.: 'mopomereomamar. - [977. - 270 c.

d.lernosa 0.0 . Tenernyecknll aHanns B KapTOrpaepoBRaHRe
0TOKA EBaBemeHHuxX HaHocoB pex CpenHe#t Assn. - J.: IappomeTeomnsnar,
1984, - 125 c.

Il.A.JIABPCB

BIMAHUE HYPEKCKOI'O BOIOXPAHAIMIA HA TPAHYJIOHMETPUYECKAN
COCTAE B3BEWEHHWY HAHOCOB AMYJAPEM

Wayyenpe rpagynoMeTpRYeCKOr0 COCTABRS B3IBRUEHHHY HAHOCOB BMEeeT
GONEN0E 3HAURHWE MDA peweHAM pANA BOMNDOCOB, CBAZBHHHX C NpOEKTApO-
BAHMEM PANDOTEXHAYECHAX coopymeHRff, C reAe3ncoM BaBeleHHHX HAHOCOE,
OpOMEeHMEM CeABCROXO3ANCTBEHAHX 3EMeNk, JT0 Tem donee BANHO INA DEK
00 SHAYMTENBHHE CTOKOM B3BEWEHAHX HAHOCOB, KAKAMR ABIADTCH AMyIApHA
A ee cocramnapune Baxw B [laamx.

CocTa®P pe9HHX HAHOCOB B OCHOBHOM ONpENEeNAeTCA XapaKTepoM I'pyH-
TOP R RHTEHCAEHOCTBD 3PO3ROHAHX OPOLECCOR B Npenenay CKAOHOB dac-
cefira B pycna pexn. Ho MATEHCABHO BO3pacTADMEE ACHONB30OBAHAE BONHHX
pECYDCOB HNA XO3ANCTBEHHHX HYXJ OTPAX28TCH HA ECTECTBEHHOM DempMMe
BSBEWEHHHX HAHOCOB, M3MEHAR MX A KONAMYECTBEHHO, W KavectmedHo. Oco-
feHHO OONMBIOE BIAMAHAE OKA3HBAET CTPOATENBECTBO BONOXPAHANAN NOJAHHO-
IO TROA, ABAADOAXCA ONHOBDEMEHHO M OTCTOMHARAMAE pedYHHX HAHOCOB. On-
HAM B3 TAKAY BONOXpaHAnAm ABnAeTcH Hyperckoe Ha p.Baxm. Onerutek, Kak
0HO OOBNAANO HA KPYNHOCTH BSRENBHHEX HAHOCOB D.AMYNEDBH — LEJb aTofl
padoTH. '

Onpenenaoman ponk p.Baxw B fopMApoBaHAd B3BEMEHHHY HAHOCOB
p.AMyZADER ONpelenAeTCA TeM, YTO N0 cTpopTenscTBa Hype KCKOro BONO-
YDAHWAADA CTOK B3IBemEeHHHY HAHOCOB Mo Baxmy npudan3aTensHO B, NBA
pa3A NpeBOCKORMA CTOK HaHocoB p.llaHnw, & Ha HOMN aTAX peR Mpaxonn-
Aock oRoxo 60% Teepmoro cToka p.Amynapes ¥y r.Kepxa /1/.

Hyperckoe BomoxpaHaname, pacnonoxeHHoe B 257 WM Buwe CAMAHKA
peg Baxm m [asmx, sagano sanonsaTsea B 1972 r. @ & 1980 r. ero
MoNREA ofneM Own moeenmes mo 10,5 mM® /2/. CTpoMT&nBCTBO BONOXDPAHM-
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JAMA HE MOTJIO HE OTDA3SATECA HA PEXHME CTOKA BIBENEHHHX HSHOCOB
P.Bayw. CpenAeronoswe pacxonH BIBEmEHHHX HAHOCOB MO mocTy Kemn.Ca-
pEryasp, pacnonomeHHoMy B 7,4 KM HUWe BHXONHHX NopTanos Hypekckoro
BONOX pDaHHAAWLA , HATAANHO MOKA3IHBAKT ',IMEHHI:IEFIHE CTOKA BSBENEHHHX Hanu-
goB (radn. I).

Tadmawa I
CpenHeronopse pacxonH BaBemeHHHX HanocoB (kr/o) p.Baxm -
Eamn. Capmrysap

1969 | I970| T971 | 1972 | 1973|1974 1975 (1976 |1977|1978 | I979 | 1980

4100 2200 2300 1000 TIIOO 96 I70 52 27 70 54 82

[louTr monHOe ocaxNeHAe BIBEWEHHHX HAHOCOB HypekcK#M BONOXpDAHE-
AUMeM NONXHO OTPA3WTHECA M HA D PaHYMOMETDHYECHOM COCTABE HAHOCOR B
HRBOBRAX p.Baxm, TAK KAR HAEpdonee KPYNHHE COCTAR HEROCOB JopMmpyeT-
oA B ropdoft sacTR dacceflna pexp /3/, T.e. Bure HypeHRCKOTO BOIOXpa-
HRaRme. [lonrTeepwneHne STOMY — MATepHaiH HEGMEeHA#t 33 IpaHyIOMETpHE=-
efl B3peweHHuX HAHOCOR GnAs yorTha p.Baxm (mocr Turpomas danka) 38
1984 r., B roTopux (fparumm pasmepoM doneme 0,05 mm oTcyTCTBYET. 30
DAGT BOSMOXHOCTE MPenmoNaraTh, 9TO ASMEHEHWE B KDYTIHOCTA HAHOCOB
npoRsomwnT® @ B AMynapke.

lina onpemeneHAA POSMOXHHX M3veHeHA!l NPOBONANOCH CpDABHEHMe rpa-
HYNOMETDAYECKO!0 COCTABE p.AMYIEPER IO W nocne cTpouTenscTBa Hyper-
CKOr0O BONOXDEHAJAMA N0 ZBYM nmoctam - r.Kepxw u wewn.Wnswnk. Pacoros-
Hie mexgy nmooramd 295 md. [lo mooty r.Hepkn Oun NpoaHaASApPOBAH MAaTe-
paan RadAumeHRl 28 KPYMHOCTHED BaBeweHHHX HaHocoB ¢ 1983 r., a mo
nocty Kaon. Wasuymk - ¢ 1955 r. 9T0 oCocHOBAHO TeM, 9TO, KAR YRA3H-
paer B.T.Knpera /1/, ¢ 1953 r. saCiomenss 38 CTOKOM H3HOCOB MO
r.Kaprs cranm Conee mamexAmMna. [lo mocty wumn.Masanx B IS5 r. Tom-
KO HAYandch HAGMDmeRRA. Orpapmuen nepsult Mepnom, NpemuecTEYyouafd sa-
nonseran Yawp Hypexcrkoro pomoxpasnannma IS73 r. Bropoft paccMaTpaBae-
Muft mepion o 1974 mo 1983 r. coEnamseT mAA NBYX MOCTOB. B KAavecTRe
NOKA32TENA KPYOHOCTA BAaFemeHHHX HAHOCOR NPAHAT MpPOUSHT gpaxumlt c
naameTpoM uacTan messme 0,05 mew, monpasmenAomHil HEHOCH HA TDAHINT-
HHE B PYCA000pa3yKmae .

¥xe npocToe OCpeNHeHAe AMEDMAXCA MATEpPHAJIOB MOKASHEAET YBeJR-
YyeHre MpONEHTHOrO cOMepRAaHMA Menknx dpakuoult 28 neppom I974-I983 rr,
KaR no mocTy r.Kepkr, Tag @ 00 MOCTY HKAwd.AnB9nk.

Kag BAIHO RS TAOM.2, NMPOUEHT cONEpPRAHAA (@paxkuMil pasMepoM MEHE-
we 0,05 vm yBenpuanca mo mocty r.Kepsm ¢ 77,9 mo 85,7, a mo moery

mn, Wmeapr - ¢ 77,2 mo 86,4.
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Tadnaua 2
OcpenHensufl rpanynomerprueckaft cocraeR (conepmanMe 9YacTAL,
% mo macce) =a mBa Oepuoma INg OocToB AMymapsa - r. Kepea
M Rama.VabeRK

r'l
lepaox, roxu 1,0- | 0,5-|0,2-|0,I-|0,05-|0,0I-|< 0,05 [<0,005
0,5 | 0,2 [0,I |0,05/0,0T |0,005
r.Kepen
1953 - 1973 0,8 2,8 9,4 9,6 42,1 16,2 77,9 19,6
1974 - 1583 0,2 I,4 4,0 8,7 50,2 I5,1 85,7 19,4
gana. Mnsunk
1955 - 1973 oI 2,2 7,3 13,240,8 16,0 77,2 20,9
1974 - 1963 0,2 2,0 4,6 6,844,9 16,2 86,4 25,3

OpHako OpocToe ocpenmdeHMe (paRUAft rpEHYNOMETDPHYECHOTO COCTEBA
HENOCTA TOYHO OOLEKTABHO, TAK KAK M3BECTHO, YTO KDYOHOCTE BIPemeHHHX
HAROCOB DEKA SABACHT W OT BeNWUMHH pacxols Bond. Ecan npeinonomaTs,
470 38 KaKof#-TO A2 IBYX MEpPRONOR MPOOH HA T'DAAYIOMETDHYECKAH BH3NAS
OTOADATACE NpeMMYmMECTBEHHO MDA MAJHX RAR, HAOOODOT, MpH CONBMAX
pacXoIAX BORH, TO MOAy9eHHHE TAKWM OOpDA30OM COCTABH B3BEWEeHHHY HBHO-
GOR INA OBYX NMocTOB OynyT HecpaBHuMH. Urodd yCTDaHATE EAMAHWE STOrO
feKTOpa, CPABRMEBAJIACE NPEeNBADATENLHO OTOOpAHHHE T'pDAHYNOMETDAYECKRE
COCTEBH DDA ONAZKAX SHEYEHNAX PACXONOB BONH OTHENBHO 338 KaxmHi me-
gan rona. llo moeTy p.Amymapss — T.Kepkm Owno nmomodpaHo 65 nap Kpyn-
HOCTR BIBEWEHHHX HEHOCOE 328 BCe MECRUM, KpOMe ABrycra. 3a sIoT Me-
CAll He YIAJ0CHE NOomoGpATh rpaHyNOMETDHRYECKAe SHANWAH IAA ONASKAX IO
3RAY9EHAD DACXONOE BONH. [o mocTy p.Amymapes - Kawa.Maeunk cpaBHRBA-
nock 48 map. Ina mepsoro mocra B 54 cayvaax (86%) momTEepnANOCE
yEeNRYeHAe MDOUEHTHOrO COOTHOWEHWA MeNRAX PparuUAl 33 MEepHox 1974~
1983 rr. llna BTOpOrO mocra - B 34 caywaax (80%).

Ha orodpaHHuX Pe3yABTATOR IPAHRYNOMETPAYECKAX BHAJIWSO0B BaBeleH-
HHX HAHOCOB MOLCYATAHO CpelRee conepmaHae fpakuail pasmepoM MeHbBWE
0,05 wv oTHENMBHO 38 KAXNWE Mecan 3a rea mepmoma (radn. 3). lomeun-
TR CpENHETONOEBOE CONEPRAHAE 9YACTAL STOrD NAaMeTpa YBRAIEM, 9TO OO
nocty Kepen oo 3a BTOpofl mepmrom yBeawdmnyock ¢ 73,3 mo 88,1% (ces
y4eTa aprycra), a mo mocTy WaB4RK - © 74,1 no 86,3%.

Tagam odpasoMm MONYYeH pE3YNRTAT, CBANETENBRCTBYHOWAH 00 yMeHbue-

HAR KpYyMHOCTH HAHOCOB B cpendem TedeHmW AMynapes. Ho ecnm y4ecTE,
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9T0 cpenHelt pacxon BoAW y r.Kepmm 3a IS53-1973 rr. cocrarRisa

1860 M%/c, a sa 1974 - 1983 rr. yme pammanes 1350 M3/c, 10 ect
CMHCN YOENMTECA B NPaBANBHOCTA aTOTO DE3YNLTATA R JOKA3aThH, 9TO
JMEHEWEHAS KDYOHOCTH BIPElEHHHX HEHOCOE HE CBA34HO B doneswefl wmepe
€ YMEHEDEAKEM BONHOCTH D.AMYNADEHA.

B npennonoxesdn, 9TO npM yMeHBWEeHEW BONHOCTH PeKn, a8 cnenosa-
TOABHO, A ee TpaAcOOpTRApyOmel chnocosHocTa NpoR30ANeT OTAOXEHHE HAHO-
COB B pycne pein, NOLCYATAHH CPENHErONOBNE OTMETKA NHA B cTEODE
r.Kepks BudOpodHo 2a I0 mer ¢ 1964 mo 1965 r. Kakofi-mudo TEHIEAONA K
JBEIHYCHAD OTMETOR IHa ODOCAENWTE HEBOIMORHO. YX Konmedasms » Opene-
max 237,050 - 237,430 m.afc. He MOIBONALT CYNATH O NPOACXOLAMEM OT—
AOKEHAR HAHOCOB B pycje B I'ONOBOM paspese.

Eme onaiM MONTBepRueRmeM MpeRMYNECTBEHHOTO BIHAHAA BONOXpaHA-
AR HA yMEHBUIEHME KDYNHOCTA B3BEWEAHHX HAHOCOE AMYINADBA SABINADTCA
DAHHHEe Tadin. 4, DONCYATAHHWE 33 nepaom 1953-1968 rr. CpEeNHAEe TpaHy-
AOMETDHUECKMEe COCTABH MO MOcTY r.Hepra INA pacxonoB BONH MeHEme
IV 1 Comsme 3UUL M3/c (raca. 4).

Tacdnuua 4
Cpenumif rpanynomeTpuueckuii cocTan (CcomepmAHKME YACTAL,
% 00 Macce) B3peWeHHHX HAHOCOB p.AMYNADEH - r.Kepkn 3a
mepron 1953-1968 rr. mpm pacxomax Bomu mexsme IOUU @
consme 30VL m¥/c

Facxon | Yacao luameTp gacTam, MM
, | anann-
.E}n OB y0-| 0,5-0,2- 10,I-|0,05-]|0,0I |<0,05 |<0,005
i 6:87| 8:5 | 8:3 | 8:55 | 8:88 | 8:5%s "
<1000 o3 6,8 18,8 12,9 36,6 1I0,0 61,2 14,6
73000 68 0,2 3,I 13,0 12,3 45,2 1I2.4 71,4 13,8

Ocpenrerne NpAaCARSATENEHO PIBHOTO HONWYECTEE HpOOD rpaRynoMeT-
PHYECKRMX COCTABOB J#eT KapTuHy yseawyenua Qparuil pasmepom MeHBLE
U,05 mv mna pacxonos, npeBusavmpx 3000 m%/c, a sTO 3HauAT, ¥YTO ©
YMEHBNEHHEM DACXONOE BONH NPDOWCXOLWT YKPYNHEHAEe B3IReeHHHY HAHOCOB.
B Hapem ®me ciyuae ¢ yMeAbWeHAeM BONHOCTH AMYNApBA 28 neppon [974-
1983 rr. momyvuen npoTRBOMONORHHI DESYNETAT — YRENAYEHAE MPOLEHTHOTO
CONMepEEHAA MenEux fparung.

Wrak, ocaxneHdne BspemeHHHx HAapocop p.Baxm Hypekciwd somoxpa-—
ARAHMEM ABMAGTCA OCHOBHOIl NPAYAHOR YMEHBUEHAA KPYMHOCTH B3BEWEHHHX

HAHOCOB p.AMYIADEH .

103



Cnpook JuTepaTypH

I. Kkpmpera E.T. CrTor B3PemeHHHX HAHOCOB pex TyprMeHRR, -
Amxadan.: Hmma. - I970. - 63 c. .

2. YeaaxamaTop 3. TeonpHamaxa CeperoB BonoxpaHanam CpenAel
Aann. - TemkenT.: Qan. - 1980. - 73 c.

3. lamon I'.W. TparyromMeTpauecKait COCTAR HAHOCOR DaR
CcCe//Tp. ITH. - I95T, - Bunm.IB(72). - C.7-II.

B. A KYIHIEVH, B.P.KOMAPCBA
A.C,EVKYIME

BAFPUAHT METOIA JBUEYIE.ICH JOJKW B USMEPEHWW
PACXOIA BOIH

3angua MOCTOBEQDHONO ASMEDEHAA pPACXONA BONH HA KPYTHHY DeKax
Cpensell AZAR TNpA OCTDOM NGPALATE BONHHX DECYDCOR ABNAETCH BECEMA
akryaasAofi. OmHaKko OHa COMpAXEHA C LENHM DANOM TPYNHOCTEHR: SHa9R-
TeneHuEe medopMalpR pYCHAS, HEYCTAHOBMBURICA pemaM, CONBLAA WHADAHE.
JlaEAHE YCNOBRA IENSDT NpPOLECC TPANRLMAOHAOrO A3MEepeHAs pacxola BONH
TPYNOEMKHAM B INATENBHHEM. 38 3TO BpEMA MOT'YY MDOMCHONHTE CYmeCTBEH-
HHE ASMEHEHAA p KBRK B pycae, TAK A B DeXAMEe DEKn, YTO CHA®AET TO4Y-
HOCTE B3MEDEHWA, P UenAX DOBHIEHWA erQ KAYecTBA B odneryeHnA padorTd
FANDOMETDOR HEOOXONWMO CORpAmEHMEe BPEMEHA M3MepeHWA pacxoma BONH B
pere.

BonsuAHCTEO HOBHX YCKODEHHHX TANPOMETDAYECKAX METONOB, TAKAX
RAK yABTpA3RYKOBOH, BNEKTPOMATHATHHA, ¢ ODpAMEHeHAeM Jna3epa, Ha Je-
dopun pyemux pexax Cpenneft Azpm HenpameHnwH. Tag, MeTON C MpAMEHeHR-
eM NAa3epHHX NONNepOBOKHMX MaMepuTencft Becetma nOpor, ameeT TPYIHOCTH
JCTAHOBKA B €CTECTESHHHX pYCJax W cnocoeH W3MEepATH CKOpPOCTH Teqe-
HHA TONEKO MOBEPXHOCTHON MmockocTA moroka /I/. JLNA ynBTpAsBYKOEOrO
METOIA HeoOXOIAMH NMpmoirHefiHHe y9acTKM ¢ yoToflamBuM pycnoM, OTCYT-
CTEEE TeMnepaTypHOH cTpaTROpAKAUMA R 83DalAR MOTORa, HEMNDEBHUEHRE
anavenas MyTHocTd Bomd I00-150 r/m® /2/. BnerTpoMarTHATHH{ MeTon Tpe-
GyeT NpAMOrO pycia HA DACCTOAHAA B TPA MADAHH DEKW, NOCTATOYHO CHM-
METDAYHOE CeYeHMe M NpeneBbAYD wApAHy pexa B 100 m /3/. lanHue yo-
JOBRA He coOAomaoTcA HE HedopMapyeMuHX DeKax, XapakTeprayumaxcs Bu-
COROl MyTHOCTED, NOCTOAHHHM A3MEHEHWEM DASMEDOR A MONOREHMEM B Mpo-
CTPAHCTBE PRYHOTO pycna 3a cYeT padoTH OOTOKA A MEpPeOTNONEHMA HAHO-
COB.

Hapdonee mepcrneKTHBHEM INA A3MEDEHWA pacxona BOIH HAE [pERAX O
nedopMADYEMHME pYCNAMP ABNAETCA MeTON IEMxymefca Jomkn. B aTom cay-
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qn& YCHOpeAne AasvepeHult mocTHraeTca MOCPENCTBOM AHTErDSUAM CKOPOCTH

motoka mo WApAHE BEPTYWHKON M MpoMepoB TAYORA 3XONOTOM C NBAXYWETOCH

CyIHa.

B nacrosmee Bpemsa B Ramel cTpawe @ 3a pydemoM COsNaHH IENCTBY-

DUAE CYLOBME YCTAHOFRKA IMIA W3MEPEHMS PACKONE BONH METOIOM nEARyme -

CA AOnKA. 3ro rarep-karTamapad I.@.Cmyra B CllA, cymomof uamepaTens-

- Hult mommrexc "CTBOp" B Hawel cTpaHe M Hp.

' Peanuaopapnult B oTHEeNe IRIpONOraYeckdy accremobanufl CAHAMMM

METON MBUXYmMEACE NMONKM MpemnsraeT caenyvmee. CYNAO MepeMemaeTcs OT

Jepera K Cepery B BADM3HTE CAMONBUEYMErOCH M2poMa RANONE JNAHAA TANDO-

| CTBOpAa MO e3nOBOMY KaHATY. B xone IEMxeHnA NPOMCXONAT HempepHDHOe

jaMepeHme DPNYSHHN NOTOMA axomoToM Thna MP i CHOpOCTH TEeYeHWA IAApO-—

MeéTpRideckoll BepTywxoH Ha raycexe 1,2 m npu odmell rayomae noToxa Co-

aee 2 m, Mpn raydurax Medee 2 M Beprymka nepememaerca Ha 0,6 A

. 0T oCmell PaIyORHu. JTO NOCTHrAETCA CMELMANBHEM NONLEMHHM MexaHM3MOM.

. Bepryuka ®ecTKO KpenmTca K wranre (des xBOCTOBOH WACTH) B B NpDOLBC-

. 08 R3¥EpEHNA NOCTOAHHO CTPOTO OPUEHTADOBARA MO HOPMANM K CTEODY.

o mepe meAmeHns CYNHa8 BCe aNEMEHTH pACXONA 3aANMCHBANTCA HA

~ JBHTY sxonoTa: B BepxHeil sacT# - npofuane pycna, 8 B HARHe#l - aMOyAER
0H Beprymed. PacyeT pacxoNOE BENeTCH MO OTCEHAM, OPDAHAYEHHHM UM-

. OyAECAME BEDPTYWKM, KOTOpHE fMKCADYNT kaxnul onmpereneHrufl 000poT BEp—
ryuen (nna I'P-2T4 - 20-uil odopor). llpm maHAOM BapuesHTE M0 HARHEH
 GACTE SXOr'paMMH ONpPENenNADTCA CPENHMe CHODOCTR TE9eHaa B oTcere.Cro-
pOCTE MPOTAXKW JISHTH sxosoTa JurcupoBaddas ( «F = 83 mv/mus ann

- 166 md/MRH), MOSTOMY paccTOfHMe MEXNY OTHeNBHHMA AMOYALCAMA OMpene-
JIABTCA CKOPOCTEN MOTOHA.

3nap paccrodd@e S MERNIY COCENHAMA PMNYABCAMA, MOXHO HaflTa
BDEMA MEXNY AMOYABECAMH BepTYMKR

t o Siw. (1

Yacno odopotoB B I ¢ onpenenseTcA NyTeM HeNeHMA 4YWcna OoCOpOTOB HA

BPEMA MEXNY AMOYIBCAMA
= 20/¢. (2)

Janee cHOPOCTE NOTOKA onpemenAeTcs OOCHYHHEM CMOCOOOM MO TAPApPO-
'BOYHON TadnmOe AMM YPABHEHAW BepPTYWKRA.

[ockoneRy BEpPTYWKAE YCTAHOBJSHA NepreHNAKYAApHO TeYeHAL, OTOA-
 IABT HEoOXONAMOCTE BBENSHMA MOMPAaBKA HA HCKYCCTBEHHYD KOCOCTDYR-
HOCTE, BO3ARMKAKOYK OpR NBM=eHnA cydHa. Takwd odpazoM MH MOXYyYaem
oropoeTk notoka ( ¢ ) Ha raydese I[,2 m (npm rayounax noToxa 2 M)
gan 0,6 A (mpm rayomeax menee 2 m). Jns mepexonma K cpemHefl cKo-
t pocTe HeoOxommM kosldamment ( £ ), odocHoBsHme KoToporo OymeT pac-
CMOTpEHO B CTAThe.
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BepxHAA 9aCTh sxOrpamMs OTpamaeT NoMHu# Npofane TUEpocTEOpE B
KOOPIAHATH ONpEeleNeHAHX TOYEK OT MOCTORHHOTO Havana, Jlng Wx perdcr-
pPALMRA OpPH NPOXORNEHMMA CYNHA 4epes (RKCHDOBAHAUE TOYKM, YHAZAHHHS HE
pasMeTOYHOM RAHATE, omepaTop nexaeT "meTn". Takem oGpasoM nNomANE
BONHOT'O CEYEeHAA MH XOpomo oCBemaem ¢ HymHoff cTenedmr0 NDWCHPETHOOTH,
FacyeTd aneMeHTapHHx MAOmanel BeNyTCA NO OTCEKAM, OTDAHHISHHEM HM-
nynscaMp Beprynkn. Hx KoopmwHaTHO® NONOXEHAE M0 WMADAHS A CAYVORHE HA
ANARA TAZPOCTEODE ONpBNEenAeTCR MO BepxHel WacTH oxOrpawMMH, W pac-
CYATHBAGTCA NNOUANE BONAOTO CEYEHMA B OTCERAX.

Pacxon BONH MpeNCTaBAAETCA CyMMOR afeMeHTADHHX DacXONoB B OT-
CEKAX A BHYACHAAETCA MO o pMyne

W
Q= J kv, F,. ()

=1

rne {'L - DepexonHoft KospfuumeHT OT A3MepesHHOM CHOpooTE K cpenHefl
CKODOCTH B OTCEHE; 7. - B3MepeHHas CpPeNHAA CKODOCTE B OTCEHe;
F - miomane orcexa; A - KONAYECTEO OTCEKOB.

Bce KOHe9HHE alleMEHTH DACXONA, KOTODHE BHOCATCA B Tadmny "Hs-
MepeHHHE pacxOoNH BOOH", MOrYT OMTH PACCYATAHH BPYYHYD uan Aa J6M,
IRA Yero COCTAaBNeHa mporpamMa Ha Asuke PL /4.

Onapm B3 COMHX CNORHHX MOMEHTOB MpA pE3padoTHE HOBOTO BApDHAR-
T4 A3MEDEHMA DACXONOB C NBHRYmMETOCA CYNHA ABAAETCA OCOCHOBRAHWE Me-
TOORKA A3MEpeHnA. =

Panee mMonmene pacxomoR BONH MpA WHTErpaIA CHOpocTeil TEYERAA R
RCTOYHHKA OOrpemAOCTEl OWIA paccMoTpeHd B padore W.d.Hapacema /4/.
Onmpako paccMaTpHBAEMHI MM BADASHT AAMEPEHAR DACYONOB BONH OTIAY8ET-
cA OT HOBOrO cmocoda. I'maBHOEe pasnWuue - B cNOcOCe KPEIUIEHAA BEpTYE-
Fa. Ecim B paHee MpAMeHABUAXCA CACTEMAX BEDPTYWKAS OPAEHTAPORANACE 00
TEYEHA, TO B HOEOM BADRAHTE - BCErDA NepHNeHOMKYAADHO JAHAR TANpO-
cTBopa, PAcCMOTDAM OCHOBHEE METOINMGECHAe MOTpPewHOCTR, BOSHMKAKMRE
npa. oM. Hausonee cymecTEEHHWMP (PAKTODAMA, BARADIAMA HA TOYHOCTE
R3MepeHHA, ABMANTCA CHOPOCTE NEpelBAXEHWA CYIHE, NYJIbCALMA MOTORA,
HeDABHOMEDHOCTE pacCNpelNeNncHMA CHODOCTA OO WAPHHE MOTOKA, ROCOCTDYE-
HOCTE TEYSHHA, DPENpPe3eHTATARHOCTE PAYSHAH 3arnydieHns BepTYuKs,
NONO®EAAS BEDTYWRA OTHOCHTENBHO CTEOpE, BAMAHAE KOpNyca cymHa. Pac-
CMOTDEM HEKOTODHE M3 BHNEYNOMAHYTHX (BETODOE.

llpy nBPWEEHAR CYIHS BepPTYWKA JRKOMpYET De3yARTHDYONYD IBYX CHO-
pocTeft: cHOpOCTA MOTOKA z_fn A cropocTd cymnHa U7, . Momyuaer-
CA MCKYCOTBEHHHN sifexr KococTpyMHOOTW ol (pmoyHoK). [puMeHAsmEs
pepryukn I'P-2IM m I'P-99 noaponsnt ¢ NOCTATOYHOH TOYHOCTE M3MEPATE
NpOEKLA® CHOPOCTA HA HODMAAB TDA BeNWYMHE KococTpyilrocTm mo 40°,
Vexons 2 aroro ycnoeand, Halimem NpedenBHO NONYCTHMYK CRODOCTE NBA-
®eHAA CYIOHa, NMpA KOTOpPON WCKYCCTEEHHAA HOCOCTPYHHOCTE He RIAANA OH

Ha TOYHOCTE MMOKB3IaHAH BepTYIKA.
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;.-‘lil::_l.llliﬂ';.-ﬂ.ﬂiﬁ (4)

ofipasoM, MHA OTCYTCTBAN ECTECTEEHHON KOCOCTPYHHOCTE KOM=—
- cBojicTBa Bep.yuek I'P-ZIM a I'P-99 mospoNAKT NpAaBANBEHO H3-
IROPOCTA TEYEHHWA B TOM cCioy9ae, KOPHA CHOpPOCTE CYOHA He MNpeBH-

4)

E:m OHpeNeNeHUA WTOrOBON CKOpOCTA [pPA W3MEPERMH ©
IBAXYmErocA CynHa:

8 - Tpp OTCYTCTEBUM KOocOCTDYIIHOCTA B NOTOKe; O,B — NpA
. Hanmyun ee; U, - CKODOCTE NOTORA, Yz - uﬂupanﬂ cyn-
Ha, U - W3MEepAeMAd CKODOCTSH

3 '_.&urnaﬂuan gococTpy"AOCTE _ﬁ BHOCRT CBOM HODDEKTREH B

8 BHI® COOTHONEHW2, HA DE3IYNRTADYONYD CKOPOCTE ¢ ERAAAET

ENeRAe OBAREHAA cymAa (prcyHox d A B).

'.B cnyyae pAcyHRa ¢ NpR cOBOANEHAR HANpPABNEHAA INBAREHAA CYIHA
AHH OOTOKA YI'OM ACKYCCTBeHHO# KOCOCTDYHHOCTA oL YBEJIAUABAET-
3 9HaYeHHe eCTeCTEEHHON KOCOCTDPYHHOCTH, 8 CKODOCTE CYILHS ROJXHA

v, = (g 40" — tgf)v, (5)

R f~10° =066V, : B=20° U.=048 U,

o

[py DppEeHAR MPOTWB KOCOCTPYHHOCTH CKODPOCTH CYIHA MOXET OHTH
ve=(1g40° + ighlv, (6)

ﬁ 10° U =402V, ; Pp=20" U =4200, .

,Bunpne BARAHRA CYyOHa HE r:m:puc-rn NOTOKA ABNAETCA OIHAM A3 Me-
cenenopanAux. OCHOBRAR TPYHNHOCTE 38KINYSETCA B HEBOSMOEHOCTH
MepeHRA "oTANOHHOM" CKOPOCTRA HA KAHATHHX Mepenpapax A BEeDHHX

opax mpA OTCYTCTBHA TPAHCHOPTHOro cpemcTea. JUiA pemenns aToff mpo-
" NpOBONMNACE 3KCNEDAMEHTH HA TRAIPOCTEOpE p.Kenec - Ycrre, amepn-
ranptMeTpageckait MocTar., CRODOCTA A3MEPANHCE CO WTEHI'A, 3aTeM
NpOBOJWAACE NOXKA @nA mapoM (namEa mapoma 4,7 M, DACCTOAAAE MeRNy
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Hocame Jomoxk [,7 M) B CHOBA MaMepANACE CROPOCTh., 3aMepH MpOR3BONA-
AAck B 3-4 TOYKAX NOTOKA: HA NMOBEPXHOOTA, Ha raydaxax 0,25, 0,5 @
0,75 m. Menanock R paccTOAHRe MeENy CynHoM B Beprymkoft. Jomka mon-
BOIRABCE K WTAHrE BINOTHYD, 8 3aTeM OTONBRArANACE Ha paccroaxme 0,5
R 1,0 M or mranra. Becero mpomarenedo 60 cepaft msmepexaft. Pesynsra
NpABENEHH B TACHALE.

Ir,

BnpaAne cymaa RA BENAYMHY A3MepeHAOR CKOpOCTA MOTOHA

I'nydrra no- | Cpennee oT- [MsxcaMansioe
Paccrosare OT CymHa ;MO TpYREHAA KJIOHEHWEe  |OTKIOHeHme
UTAHT'A C BOPTYHROA mpg:ymu. M cmp%cﬂ CKOpOCTH, ¥
Fa
Tonka Jlporpece”
Y mrasra - O M 0,0 2,7 6,5
0,25 e 4,4
0,50 1.0 2,1
0,0 m 0,0 2,1 6,5
0,25 2,0 3,3
0,50 7.2 12,2
Iwm 0,0 3,7 12,2
0,25 2,2 5,61
0,50 5,2 12,2
[la pom
Mexny momeams 0,0 -4.,3 -6,0
0,25 -4.9 3,6
0,50 =7,3 =9,02
0,76 S -12,4

Hag Mokasana MHOPOYACNEHHHE akCNepAMEeHTANBEHHE pAGOTH MO AC-
CAEIOBAHAD CKOPOCTHOTO MOJNA NOTOKA, MOTPEMHOCTA MYMBCALMM B CpENRS
cocrapnapr 4% npn maxcemyme 16%. Orrnomenas ckopocredt (A ), Baue
peHAHK MOJ BARAHAEM NOIKW OT CKOpocTefl mpa OTCYTCTBAR ee, AMEDT
paBHufi 3HAK @ B LUEJOM YKJANHEARTCA B MOPDENHOCTRA MyMBCAaUMR. ﬂﬁp&ﬁ
erT Ha cedn BAMMAHWE CHCTEMATHYECKOEe 38HAREHHe CKODOCTR MpA nmnapa-
HAW ¢ MapoMa, KOrNA BEpPTYMKS YCTAHOBJNEHA MERINY JOIKaMA. Fﬁtp&aam
yKA38HHON NMOrpPEWAOCTH BO3MOXHO MPH BHHOCE RA3MEpATENBHOIO yorpofer-
B8 Brepenm cynHa. lpm BuHoce ma 0,5 M MOrpemaocTs CHOPOCTH YMER
eTCA M OTAHOBATCA paBHO# 2,6%.
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Tagam o0pasom, MOTPSmAOCTHD ASMEDEHAA CKODOCTH 38 CYET BJRAHAA
K m CyLAA MOXHO OpeHedpedh, TaK KAKR OHA AMEeT pacnpensiaeHme mo
HO[MATBHOMY B4KOHY B MEHENAE BENAYAHH, 9eM NOTPEmHOCTA 38 CYeT MyNb—
CAIHE CKOPOOTH MOTOKA. -
‘BepTeKANBHAA SODpA OKODOCTE! mMeeT CIOMHH{ BAN 38 OYeT cxyvail-
nrnm:munuux R3MEHEHR)! CRODOCTHOrO mMomA, BO3neflcTEAA BeTpa,
B .. iHAA NEpeMemamAXCH NOHHHX I'pPAN @ HEpABHOMEDHOrO NBUMEHAR HOTOKA.
!_' foNBIAE RIMBHEHHA OpAYpOYeHH K BepxHe{l &8 9aCTR C BHPAEHRBAHMEM
‘B opepaell sacrTA. Mrag, kosfdaumeHT mepexona OT WIMEpEHHON CHODOCTH
% Opemel ma mepTakamm Kk IpA HEKOTODOM 3AAYCNEHAR MIMEDHTENs CKO-
pOCTE OyZET HMETE MEeHBUYD BapAALMD, YeM HE NOBepXHOCTH, A OyLET 60—
@ oradaneH.
Hamp mpomernssa padora N0 OCOCHOBAHAL MEPexXONHOro koshiaumenta
::‘,'5-"' ckopocTa, mamepeHHoft A8 rayomHe 1,0 p 1,2 M K cpenHell cROpOCTH HA
Iﬂlm Oueara pffeXTABHOCTA 3BrAYONEHAA BEDTYHKR OPUBOIATCH HA-
f: 3, JH8YeHHE mepexonHOro KoafiAUMEeHTA SABACAT OT pACHpENEJEHNA CKO-
»f-- n! 00 TAYOMHE A MEHAETCA MO WHDHHE TOTOKE B S8BACEMOCTH OT ero
‘rayoand. [omysunapaueckas TeopHA TYDPOYAEHTHOCTA NpeNarTaeT Jorapad-
j.::- YBCK08, mapadosrmyeckoe m CTeNeHHOe pacnpengseHme cxopocredf. Ho
M‘“ 38KOHOMEDHOCTH pacnpeneNeHns BHBENEHH A3 YCAOBAR MAOCKOTO
PAEHOMEDHOTO MOTOKRA MNpPA MNOCTOAHHOM KosffuOaeHTe TYpOYIEeHTHOM BASKOC-
’L 9 ; BOTOpHE B ECTECTESHHHX DycNax He coONMKIANTCHA, TAK EA&K OKO-
!;,-..-.:.,- mone fopMmpyeTca He TOMBKO MON BAIMAHMEM IHA, HO R Oeperos.
(ama cpemHAR CKODOCTE HA BepTAKANM TIHIPABIMYECKR OCyCNORIEHA MECT-
" Hofl TAyGRAON, yRAOHOM CBOCONHOH MOBEPXHOCTA, WEDOXOBATOCTHEE DYCMA,
'@ TAKEE KDyOHOMACHTACHEMM TYpPOYJNEHTHHEMA OGDASOBAHMAMH A JIOKANBHO)
i:mﬂneu'mun nynecaueeit cropocrefl. YuecTk Boe JAKTOPH BOSMORHO [pA
RATRERR CONEMOr'O SMOMPAKOCTATACTAYECKOrO MATEDAANA HA OCHOBE HATYD-
‘Bux HAGmomennfl., AHanAs AsMepeHnAil CNenMANEBHHX DAINPOMETPHYECKAY pador
‘@ NeTANEAHX RaMepeHn{l cRopocTell HA BepTAKANAX, ODOBOINMMHYX NpDR OTKpH-
1@ DOCTOB, OOKA34J, 9TO NPA TAYORHEX OOTOKA CoMee 2 M BHpABHNBAHRE
\CROPOCTHOrO [IONA NPOACXONAT ¢ TAyOMAH I,0-I,2 m.
KosjfaumenT nns mepecueTa CROPOCTA, A3MEDEHHOR HA STAX IaAyOn=-
#ax, k cpendefl cropocTh (mepexonsnft koaffwumenT Kk ) saBAcAT oT
‘MecTHOR rayopRd. Tax, Ha p.Cupmapre - Bume ycThA p.Kemec, rme mpo-
BONANACE SBTODCKME ACOHTAHAA, SMIOADAYECKAs JopMyna INNs pacyeTa me-
pexomHoro kospfaumenta or ckopocTs H8 L,2 M K cpenmseidl mveer BAn

© h=1,073 l [——!_L"""‘” ]""', @

e (A, + #,,,)/2 - cpensss raydesa otcesa.
Crenyer oCOpaTATE BHAMAHME HA OTCYTCTBAE MONOCHOR CBA3A NOpR
' rAyORRex moToka meHee 2 M. B pTOM caywae CRODOCTR HOTOKA Lemecool-
[A3HO0 RaMepATE cornacHo Hacrasmesun /5/ #a 0,6 or ofmel raydaHd mo-

T0R8, OepexomHHR KOspjAuUMeAT npa sToM pased L.
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B KauecTBe HpATE A TOYHOCTR HONYUEHHOHR 2aBMCAMOCTA ODAHATO
OTHOCATENBHOE CpelHee KBAJpATHYECKOe OTHJIOHeHRe S, , NpencTARIAN-
mee codoft cpemHee KBANPATAYECKOE OTHIOHEeHWe Mmemny Hacdnonedrof @
PACCYMTEHAON CKOPOCTED N0 YpaBHEHAD

- / 2 v+ yplim,

rae ﬁ ~ HAdnNMrenAAss BeNAYMHA ; - BEJAYMHA, DACCYATAHHAA 00
YEREBHEHAD; M - 9Y4CN0 YJeHOB pnna.

Huf xaparTep W cocTammer S, = 4,2% mpn s = 3I, YTo comaMepMd
¢ eCTeCTBEHHHMM NYNMECAUNOHHNAR OOrpemAOCTaME. PacyeT cropocTef Té-
geHRA MPOR3BONMANCA N0 4 = 304200 oTcexaM, MO3TOMY OPOACXONAT CHE=
xeHpe caygaliuuy morpemHocTefl onpemenenps & B VA pas.

JTANOAA INA WaMepeHMs pECXONA BOOH B peHe He CYmeCcTEyeT, N0
TOMY B xON¢ SBTOPCKAX MCOHTAHWE OPOBONMNOCE MOC/EN OBATENBLHOE A2ME-
peHMe pPACXONOB BONH WHTETPALAOHHEM METONOM B IBA XONA OT MpOTABOMNC:
NOMAHX CeperoB § MOCMENYw:mee AWaMepeHde CTARNAPTALM metomow. Omeams
HOBOrO METOHAa MPOBONAJNACE OTHOCHTENBHO CTARANAPTHOrO WamepeHns.CpaE-
Hee KBANpATHYECKOE OTKIOHERme S  cocrasuno 4,7% nmpm k= 25,
llpg aTOM OTHNOHEHHA DACXOIOB HOCAT KAK MONOMWTENBHHE, TAK #
TEeABHHE 3SHAYEHAA. OJTO COM3MEpHEMO C TOYHOCTEN TPANMUMAOHHOTO RIMepé-
HEA pacxoma BoXH. [IOrpemHoCTh CTAHNAPTHOrO METONA OLEHMBAETCA B O&
Wcxons A3 BHIECKA3aHHOTO, MOXHO C VBEDEHHOCTHE YTESDROATE, 9TO0 ME-
ron meexymeflca nomgm B paprante CAHAIVH cTaduned A npaemmes LA
ODONB20BAHAA HA TANPOMOCTAX C IefOopMADyeMHMA DYCIEMA.
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B.Jl.KOBAIEHKOQ, J.J.KU3iM,
B.T.HMKONAEB, A.M.OALECTIK

SHIOTEHHAH MOIENE EEKOBOH W3MEHYWEOCTH
KIDTATA 3EMIM

3 - Hacrosmas cTaThA CONEPRAT HEKOTODHE pPe3yNBTATH paloTH BBTOPOB
10 :paamﬁu!uu. A3Y9EHAD BNEKBATHOCTA B (ASRYECKOMY OCOCHOBEHMD rpa-
THOAOHHO-KIAMBTAYECHOR MONeNR, OCHORAHHOM HA y9eTe OTARYASR IIaHEe-
HY OPOAT OT KNACCHYECKAX KelIepOBCKAX NON RAANAHAEM BapRaualt ma-
(0 KORIArypauaoRHNX MDapaMeTpoOB pacnpeneneHHON IDaHaMpueckKol Lm -
n cucTemu Connua.
Hseecmao /9/, ato 0Of PpaBATALAOHHEM BOSNEHNCTEAEM GO GTOPOHH
Jepet CoNHNe cOPepmAEeT NOCTATOYHO CAOXHOE MEpeMeHHOS KBASABpAmA-—
i0€ NBEXEHAE OTHOCATENBEHO neHTpa macc Connegdoll cmcremu (Gapw-
iTpa), B pesyNETaTe HYero, MO HAWEMY MHEHAD, IBAXEHAA NNaHeT, B
980THOCTR 3eMNM He MOT'YT ABJNATECA CTPOTO PeNMOLEHTPAYECKAMA. B cpa-

SECKOM DpenCTaBNEHMA YCHMOBAA AHCOMAUAA nmaneT? Jllna oTBera Ha Hero
HEOOXONRMO RMETH NMDENCTABNEHHE O XADAKTEpE # PBenMYAHax OOyCIORNEH-
HEX PPABHTALMORHEM BOSMYLEHMEM MOMPABOK K  KNACCAYECKMM KemaepoB-
UKAM MEREEHARM OnadeT. [padnaxedHse, HO NMOCTATOYHO TOYHHE INA mened
OCMP9ECKONl HABATALMR SHAYEHMS YKASAHHHX BENAYMH MO3BOJAET NOMYIATE
IAATAA P KOCMOHABTAKE TEOpAA OCKYIADyomAX sMeMenTOB, MPRALANAANE-
.Imaunnuﬂ A3 ACMONBSOBAHAM YACAEHHHX METONOB M BECEMAS T'DOMOSNKAX

3708 B8 JEl. HeBoamoRHOCTH MPENCTABJEHAA PE3YABTATOB TAKAX pAC-
k i B ABHOM BAIE RBAAGTCHA COPBE3HHM NPENETCTBAEM ILIA AX DADOKOTO
u!pou'n'lanaﬂu B ACOONB3OBAHAA NPR DOCTPOSHAR IOCTATOYAO NPOCTHX A
L,,,;r mEHx faamgeckax Momenef.

B padore mpennomed AHON MOIXON R Npodneme OLEHKA RCKOMHX BO3=—
eHAll, OCHOBAHEHM HA HNOCTATOYHO mpOcTOd NAA peanusauMe MOIENR
EEHAA MNaHET B rpaBpTauAoHHoM nmome ConHewroli cpeTeMu. B coormer-
"I C Hefl OpONTH MIARET NpPEXCTEBAANT nnduﬂ SJLLIICH €O BCeME KIBC-
o quunn Kenne pOBCKAMA [apaMeTpaMi, 3a MCKIDYEHASM ONHOrO - (JOKYC
aumEnTEvecko} OpOETH - ee MEepHUEATpP COBNANAET ¢ CApALBHTDOM, &8 He
'_m taxecTA Conmuug (LTC). Monomesme nocnendero Anp ero IAcC-
ORMMETDRA PACCYATEHO B PaCOTE B KARNHA MOMEHT BPEMEHM C YYETOM KOH-
§arypauRR OCTANBHHX OMARET, IPA HTOM C NOCTATOYHONM INA MPONENAHHHX
| R TOYHOCTED 3P0 NONOXEHRE ONpenenseTcs BaauMHOl KORfArypaumef
‘pRemeAx omager - Koarepa, CarypHa, Henrysa, Ypana n [ayrona (pme.I).
L peINONEHASA MONENs MONYCKAGT BECEMa HATJANHYD (A3MYeCKYD MHTEpNpe-
ﬁ. p. Ecan npencTaBmTh coGCTEEHAOe NBaxeHme COJHLR BOKPYT CapAUeHAT-

."'
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pa HAK KBA3Ara[pMOHAYECKYD OCLR/UIALAD TATOTEéOmel MBCCH B NpocTpadct-
Bé @ BpEMEHA, TO IO SHANOTEM C HONEGCAHREM TDY38 HA Npyxafe (mMianstd
B none raroreHnA Connug), s3axpengerAoR HA ocupANApyDmesd onope(Comi-
ne), NOrAYHO OPENNONOXATE, 9TO B 34BACAMOCTR OT yoKopeHms ConHus -
JAAOTAYNECKAA TPEERTODHA [NEHET OKAIHBAGTOA OMEmMEeHHO! OTHOCATENBED
maccAgeckofl RennepoBcKOf TaxaM odpazoMm, 9TO JOKYC OPOMTH HEe COBNA-
maet ¢ UIC m choemrraeTcA, KAR HETPYNOHO OpPENCTABATE, HE HEKOTODOE M-
JI08 pACCTOAHAE B HANpARAEHMR CApAOEHTDA AAC00 OT HEro, 3aBRCAmEs OF
SHAKA A BeJAYAHH cocTamRnAomel yckopedas Consua Bmoms oce LTC - dape
oeaTp. Tampm odpasom, B pameax npepnaraemofl aBTODEME MONENH cml'.j L
" HO—-36MAHe pPACCTOAHRA OKASHBADTCA OTAAYAEMA OT KELTEDPOBCKAX A MaMEl
DTCA B COOTBETCTEWR C MAapaMeTpaMp HNEAmeAns CONALA BOKPYT LEHTpA TA-

S r man. xm
nr

al Nr1 ﬂ nlﬂl;
ool | |a | {l’ H
VTV
T [

1800 1840 1880 1520 1968 2000r

Pac., I. Beromoll xonm JEAHOCTR LeHTpa TamecTA CoJHum
OT CapROeHTpa e = pPamaye ONHIE )

xecrr Cozmegsioff cucTemu. B CBASA C HTAM M A3MEHADTCA YONOBAA RACO-
NAUAR MMAHET KAK Ce30RANHE, TAK A MHTETpANBANe romoeme. Jlia moayue-
HAA OUEHOR MAMEHYRBOCTA MOTOMOB CONHEYRON SHEpPrAR, MPRAXONAWAX K
dewne sa onpenenspHOe Bpems (Mecal, ce20H, FOR A OoJee) N CEABAHAEL
¢ Hell maMereHAll TEPMAYECKOrO pexaMa DeMHOro mapsa, S8BTODAMA HA OCHO-
Be MpPENTOXEeHHON MONEeNE OHI MOCTDOEH MaTEeMATHYECKAN ANNApET A pA3ps-
GoTaHE 9YACNEHHAA METONMKA PAaCYeTa WCKOMHX BeNA9AH, ByonHuwvm R, KaR
NORA38JI0 ACCAeNOBAHAE, ONpENENADMAMA MNAPAMETDAMH MATEMATAYECRON MO-
IeNnA ABAADTCA SH}-FJIBMHHMTE UTC oT GapROSHTPS B pacCMATDABAE
Muft nETepEan BpemeHn B A f (£) - yronm memay ocep UTC - capanedTp B
ocED amcai. CymmBpHHfl MOTOK coiHeudofl sHeprma () , mpRxomamal 23
ompenenedAs#t mepwon T (Mecsu, TON) HA BAEMHOD T'PARALY 8TMOCHRQH
BeMnR, ONPENeNAETCH MHTErpAPOBAHAEM MO SJLIANTAYECKOH TPABRTOPAR
yUeToM TeRymefl ConHeuHo—38MHON TeoMeTpAR, SaBAcAREl MOMAMO MPOYRX
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JAYECKAX OT mApaMeTpoB O @ f (prc.2):
Q= Qe {1450 +ccos — 30,

€, [/, < - SHCLEHTDOCATET, MCTHHHAA SHOMANAA, CPENHAM pammyo
8p0BCKO{l OpOATH 3eMiIM COOTBETCTBEHHO; A ~— CPENHAR pas3MEpHASA
aMeTpaA Conrma; f;',,ﬂ,,, - 1038 OONyYeHMA MNSHeTH, COOTRETCTEYD-
8 NBAXEHAD 10 KenJIepoBCROY OpGure 3a Bpems T . ~

-l'fll-ﬂu TaYIa
P

Pac.2. BansERe cONHEYHO-38M— o
_{ Jﬂ:lmurpau H8 MONenbHHe o
EAMH 3HeproodecneveHHOCTA | 2
AAMATAYECKOf CHCTEMH Sewmns

Aex
IFEHM
T e

"Engonay3o

T pl BAATAA MHTETPANE ACOONLSOBAHO pA3NOXEHAe MNONHAATEr pANBHOR
KOAR B DAL MO0 MBJOMY MBpaMeTpy © /o € TOYHOCTED NIO 9AEHOB BTO-
'__pmm mManocTh. McROMHE BENWYHHH CYMMADHHX TONOBHX MOTOROE
i sHEprARM MAA, YTO TO Xe, COMHeg9HO# MOCTOAHAON B paMRAX
'aeMofl Monesna NpercTABAMH B BANE IBYX ClaraeMux, NepBoe A3
' OOACHBAET HEA3MEAHYD W3 I'ONA B I'ON NO3Y COMHEYHOR pannaums,
BTCTEYDUYD NBAXEHAD 3eMnp 00 Kaaccauecko#t kennepopcrofl opdare,

o

T0pO8 - MAZYD B CDABHERMM C NEpBLM NepeMeHHYD NOGaBKY, 0OycroB-

HYD nacaMMeTpRell, MpuueM BO BTODPOM CNATAEMOM MOXHO BHUENATE NBE
0OTARNACNAS: ONHA ONMACHBAET KoNedAHWA MOTOKA 33 CYET SANANCHOCTR
-.-,, | IMaHETH NMPR DOCTOAHHHX HA PACCMATDUBAEMOM MEDRONE DAlAyce A
TA020fl cKopocTH NBAXeRmA CoNHOA, NDYras NABT MONPABKY HA M3IMEHEARE
SpaMeTpOB KBa3pBpemedds CoNHLA.
[Iph MEHSDMAXCE BO BpEMEHW YONOBARX ofmyuesns CONHUA HE MOTYT
MBATECA NOCTOSHHNMA B3 TOIA B TON A NAPAMETDH TEIIOBOr0 COCTOA-
MATAYECRON CACTEMH, B YACTHOCTH PNOCANBHHE .3IHAYEHAA TEMNe-
i Boamyxa, BONu B oxeade @ np. [lo Beeft BaxuMocTA, mpH TaKOM
0 naapauu odorgese 3emna ecan B HAXONATCA B DPABHOBECHOM T€p-
IMAYECKOM COCTOAHMA, COOTEETCTEYDMEM IBAMEHAD MO KISCCAYSCKON
OBCKDJl OpOMTE, TO 38 NepRONy BpeMeHd, CONBUAE MepHONOB BeRO-
onedanafl, oOyCAOBNEHHKX HacAvMeTpaell. 3a [E DAONH MEHBUAE, JH-

]
TH "
o

113



npenunymae Oepaond. Jng OpOBRepRA 3TOTD NOMOREHMA B pﬂﬂGTE ~,_Z'.'=
RAETSCpANEHAA MHOTONETHAA XAPAKTEDACTRAKA mocTymammell K Semne coXps
HOR pHEpTMA — TEMAOBSA O0ECMeYeHHOCTH OMSHETH, fpaTMEeHTH KOTOPOH
nepromy T790 - 2100 m 1880 - 2000 rr. NpREenesds COOTBETCTBEHHED §
puc. 3 p B.racn. I. '

g/ 157
0

' ]
racg 1ear 2000 2rigr

.rﬂ-

Pac. 3. Berorofl xon sheproodecneveHmoc-

TR KMHMATRAYECKOR cncTeMd Jeman B NOXRX

0T rennepoBcroft ( pgsvmfam MOIeNApoORa-—
HRAA :

Hapdonee pamueM CBOHCTEOM NMONYYERAOrO DEMEHAR OKASHBAETCH Gl
F
BpEMEHHEA ASMEHYMBEOCTH, WMENmMAA KBA3WUAKIAYECKAN XBapakTep ¢ ABHO

S8HAMADT PATMEEHA C D2pAOIAMA NODAIKE OOHO'O — JMBYX IEeCATHOR J!B
BMTMNIATYOAME KOoneoandft, XOTA A AEMETHO MeHBEHMA, HO TOI'C Xe i-l,l_-'-
9T0 B Y BEROBHX. VWHTEpPECHO OTMETATH, 9TO RAYeCTEeHHH{ aHamM3 :1';:_.'-
NeAnNAs MONENEHOW HPABOW 28 MOCNENHee THCAYENETRE NO3BOAAET :r'f-.-_"_.
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HS BHARNGHRE DATMAR ¢ domee HEZROH S8cTOTOfl Komedanmfl, geM BEROBYE,
OepRON EOTODHX, 0O Bcefl BammMocTa, COCTaBRmAeT CoNee THCAYA JT.

OnAcansufi Bume pesyasTaT MO3BOJNIAET OPOBECTR OLEHKRY IA0OATBHHT
TeMNepaTypHEX AaMeHeHaH RMMaTa, eClA HONONB3O0BATE YCNOBRA KEB3ApaE-
HOBECRA TeMNepaTypHHX x&8PAKTEDACTRE EMRMaTAYeckoll cRCcTeMH © usmm—i
BAEMEM B HEJl TemnoM. B cANy ManocTE NOCEBOR MCKOMuE A3MEHGHAR TeMne-
PATYPH HBYONATCA B NMRHelHOM 3aBHCHMOCTH OT TeMNOBOM KOMNOHEHTH, o
HAMAM OOSHKAM BENNYHWHA TONOBOrO NDADAMEHARA TeMOepaTypd B paMrax of-
Cyxnaemofl MONleN M MOXET COCTABNATH mo 0,067K, a SMILTATYNE BEeROBHYX
necaam® B XIX-XA cToneTasx B paMeax monenn nocrpraer 0,6H or opemms-
To ypoBHR. Ban npneemensoft Aa prc.3 RKpABEOR Temnomofl oCecnevenHOCTH
odpamaeT HA CECA BAAMESHRE KAYECTBEEAAHM M NAme RONMAYECTBOHHEM COOT-
BETCTBAEM CNOXMBUMMCHA B HSCTOAMEE BpeMs NpencTABAEHAAM O KIHMATA-
HECEAX M3MEHeHMAX Ha 3emne 238 MOCAENHWE CTONETHSA:

I) KpeEas OOHApyRABAET XOPOmEE CXONCTED O rpafuxama BegoBofl
TEMOSPATYDROW M3MEHYABOCTA, MONYYEHHHMA HS OCHOBE NAHHHY AHCTPYMEH-
TanbHEY Radnonedald 2a nppaemHofl TemnepaTypol BO3NYXA A 00OCmeRAMA
PA3NAYHNMA BBTODAMA IIA CEBEpHOrO MONYIADHA Semnn: T.B.T'py=oft & np.,
E.ll.FopacensoBuyv u mp., a rarxe X.JMemou nna Beel 3emnn. Odpamaer ma
cefs BHAMAHAE XOpOmEe COBNANCHME HA KPUBHX JIOESJIBHHX MAKCAMYMOB B
1900, 1920, 1940, 1970 romoe m MudMMyMoR B ISI0, I960 romax (puc.4);

|

Puc.4. I'pajar ocpenHeAHsx Mo
NATANE TKEM ENAMATAYECKRAX AaMe=
AeHAll cpenHeft TemmepaTypHd Mo=
BEDXHOCTR 3eMJA, pacCYATAHHHX
oo npennoxedsof momena (I),
E’..II.::2 ACEHKOBEM B E‘E'HPEE::;
BEM R nonysennue K. -
roBmM, I.B.Tpysoff m np. 13

|

000 1520 1940 1958  1essr

2) moMyYeHHAR SBTODAMA OLSHKE TNOCAMBHHX TEMIIE PATYDHHEY BaMe-
ROHAN mOCAeNHEero THCAYENETHA KAYeOTBEHHO BEDHO OTPARAET KDPYOHNO
KTAMATAYECKAE BADRANAA, AMEBUAE MECTO B JORHCTPYMEHTANEHYD SUOXY,
ROmEenuAe N0 HAC B ACTOPHIECKAX NOKYMEHTAX B NONTEEDRISHHHE HEONHO-
EDATHO COBDEMEHHHMA 3KCOEDAMEHTANEHHMH MEeTONAMA NANEORIAMATAYECHD-
T'0 AHaNA38: NOTONNEHHS A KARMATAYECKARl onTamym B X-XY¥ BB, , "Mansd
nenaRkoBuR nepmon” B XVI-XIX B. ®m panm mpyrax.
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PeHOMEH OCHADYy®eHHOTO COOTBEETCTERA MONEABANX A JKCNEpAMEHTANEh-
HHEX De3ayNbTATOB ARJIAETCA NOCTATOYHO DENRAM OpA CDPABHEHEA pA3NATHHX,
HE CBAsaAdux Mexny codoll mpongccoB, M, HECOMHEHHO, SACHYRWBAET BECH-
M8 CBDRE3HOTO ACCNENOBSHAA MPAPONH OOCHApDYREeHHOr'O CXONCTEA.

[popepra amerBaTHOCTRA paccMaTpABaeMofl Momesnm, HpeTeRnyomefl Aa

BURRNEHRE MEepBOMPAYRAH B OOBLACHEHRE MEXSHAIMA LARTAYECKAX Komedarmfl

EIEMATA , NMpeNCTARAAET CAMOCTOATENBHYD, NOCTATOYAO CHOXHYD HAYUHYD
gpodnemy. PacomoTpmM BOSMOXHOCTR MONTEBEDENEHAR BCTHHHOCTE ANA  xe
ONpOBEDPXEHAA MONYYAEMHX ¢ OOMOWBD MONEN@ DesyALTATOB.

[leppaa p3 OBYX AMEDmARXCA SEKMDYAETCA B NOCTAXEHARA MOJHON yoem-
REHAOCTA B MNPAPANBHOCTA MOCTPOSHAA RABHAYAMBHOR PRANOTE3H A padoveft
MONens @ MoxeT OHTE peann30BaHAa B Npouecce TAYOOKOro, NEeTANBHOTO
BHANAZS B OCRERTABHOTO OOCYRIEHWMA DAIBABAEMOTO MONXOHNA COOTBETCTEY-
ImAMA COEHAaNACTAMA: MeXaHHKEMA, ACTDOHOMAMA, KIAMaTONOramMa. Bropas
CBA3AHA ¢ YCTAAROBAEHHEM NOCTOBEDHOrO pA3HOCTOPOHHETO COOTBETCTBMUA
NOAYYEHHHX C OOMOmMBE MOIDENH pe3yARTATOBR A M3BECTHHX SHCNEpPAMEHTANE-
HEx DAHAHx. HRxe nppBeneHH HEROTOHE RTOrE padoTH ABTOPOB NO peaid-—
330AR BTOpOM A3 YHARAHHHX BO3IMOXHOCTEfl.

[lockoneky B OCHOBE paccmaTphBaemolt Momesnm JexAT pacyeT Bapra-
Al sHeproodecneYeHHoOCTH ONAHETH, TO K OpodieMe NOCTOBEpDHOCTA MONy-
98HHLHX DE3YARTATOR [eneco0odpa3H0 NONXONATE © YYeTOM COBpEMEHHHX
npencraBneHafl o Temnopom GanaHce Jemmw. B cooreercTeEAm ¢ /I/ Konm-
980TBO conHewHo#l panpauma, nmormomeHHofl mawefl maameToll, papHO
179 rran/ fmz- ron), A3 koroporo 118 wkan/ I:EME- ron) nornomaeTcA No-
BEDXHOCTHED Cyma A okeana, a 61 nﬂanf{cuz- ron) - amdocpepoit. llorao-
peHRas 3HEPTAA DACXONYETCH B OCHOEBHOM Ha acnapenuse (66 HHBJL""[L'-ME* rom),
TypoyneHTHHE Tennoodmed semHoft moBepxHOCTR ¢ aTmocdepof
(I3 rean/(cu“.Ton)) ® odorper NEATENBHOrO CNOA CywWR @ OKeasa. 3~
fEKTRBHO® INRAHOBOJHOBOE nanﬁanne aeMHOf MOBE pXHOCTH COCTAaRAAST,

' corsacHo ouenxaM, 39 kxan/(cm% ronm). B cny4Yae OOHApyXeHAA HeBA3IRW

TEMNOBOr0 CanaHce HENOCTATOK sHepraR CAeNyeT OTHOCHTH, OYEBANHO,
FA CYET YBENRY9EHRNR TEeONOCONEepXAHAA B OCHOBAHX COCTARIADNAX KJIAMATO-
ROPR9ecKOft cRoTeMd 3emnn: aTMocdepe, NEATENBAOM CNOE CYUW, OKeare,
kprocgepe. HapGones mocTOBE pHHMK RHINAKATODAMA A3IMEHEHMA YcaoBal
BHEmHErO OCOrpeRa 3emMnan ABMALTCA, TAKMM OdpasoMm, NaHHHE HadanmeHai
98 e RHCOMANMEl A pa3NMYHEHMA TEMOepaTYDHEMA XAPAKTEDHCTRARAMA, A
TarEe reof@sMyecHEne mapaMeTpH, OTDAXAKNAE YDOEEHE TENNOCONE[PXAHRA
DOHOBHNX KOMIOHEHAT HIAMMATAYECHON CACTEMH B SHEprooCMEHa MERNY REMHM:
rRofanBHOE ACOEPEHME, ROMECGAHMA NEIHRKOB A JNEXOBHX ycomoBall o nop.
Onpaxo KpafiRe HepaBHOMEpHAA, HENOCTATOYHO IyCcTAA A CPaPHATENBHO He-
NABAO CO3INAHHAA IAOCANEHAR CeThk HAGHDNEHAN 88 YKA3AHHEMA KNAMBTA-
JeCHAME COCTERNADMAMM HE OCEcNeYnBaeT OOKAa NOCTATOYHO HamexHol mo
KaqecTBy, O0BEMY, MONHOTE W BPEMEHHOMY OXxBaTy Ga3H N@HHHX, NO3BO-
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AnomeR OCYMECTEATE DEKOHCTPYKUMN BDEMEHHOT'O XONA OCHOBHHY KONAYA0T=
BEHHHX X8DPSKTEPHCTAK, ONPENENADTAX KOMIOHEHTH SHEpPTeTRYecKOro th
JEHCA R NpencTaBpTh, TakmM o0pasoM, ydenaTenbHHE MONTEEPENEHAR &
BATHOCTH OCCYXRUAEMON MONENR.
B cpA3M ¢ sTMM BO3HAKAaET HEOOGXONAMOCTH OTHCKABHAA A MCMPNES0B3-
AAA AR NonoCHEX Uesel TOCTOBEDHHX METONOB DEKOHCTDPYKLMR KONAYEsT=
BEHHHX NAPaMETPOB IJIOCANBAHX KAMMATAYECKNX R3MEHeHAdl, OCHOBAHHHX AA.
nondope ¥ OpREJNEYEHAN DASAMYHOTO PONA KOCHEHHHX WHIMKATODOB COCTOR
HAR KIMMATRAYECKON CHCTEMH: MHCTDYMEHTANBHHX, JATONOPAYECKAX, NERNDO:
JOrNYeCKAX, OMOXHMHYIECKAX NaHHHX 0C YPOBHAX BONOSMOB M MEDOBOIO ﬁﬁﬁ
8Ha, cBeneHnil O MONOWEHMA NDEBHAX MODEH, JSNRAKOR M nuzp&uenﬂnu_ﬁﬁt
TOAHMA KpRrocdepd a np. [lpayem Handonsmee MNpeNMOYTEHAE B HTOM CAYIE
ClelyeT OTHARATE RMHCTDYMEHTAJNBHLM RAROIWKATOPAM, Handonee odREeKTREBHO
OTpaxsaoneyM BPEMEHHYD NUHAMAKY NDOLECCOB BBALY AX MDPAMOTO KOJAUECT=
BEHHOTO BHDAXeHMA. W3 cnAcka BOaMORANX "NpeTeANedTOB" CrEJyeT HOK=
MOYRTH TAKXE OXBATHBAXGMEe Menee gem 30-1eTHAN Mepuonl HaCADNEHRA ME-
38 HENOCTATOYHOW MOCTOREPHOCTH MONYSEEMOr0 C AX MOMOmMBD CTATACTAYEC:
KOTO HONTBEPENSHAA MONENHDYEMHX DE3yNRTAaTOE. 3aTeM, uMes B Bany asy-
yeH@e MPOLECCOB C X8PAKTEPHWMY BDEMEHAMA DATMAK I0DAMKA nens:nnn;“
MeT, MH HOJRHM WCHAIWYATE A3 PaCCMOTDEHMA MANMMKATOPH, OTpaxaxmie 00
7ee HHIKOYACTOTHHE Teodnzmueckpe Bappaupy (oNenmeHeHwe AHTADHTUNH,
Tpeananman, pacnpocTpaHeHHe BEYHO) MEDSAOTH W T.I.) RAJIA oGnanapmie
HEEIOCTATOYHO EHCOKAM YPOBHEM paspemeHus (NnToNOrANEcKue, Groxmm-
YecKkae B np.). W HakoHen, HeoOXomMMO OTHABATH Cede OTYeT B ToM, 910
RCTUONBICBAHUE DANOB NAHHHX, OTHOCANMXCA K OTHENRHHM pailoHeM,
IBXE OTHENBHEM CTAHUMAM HACNOOEHNA, B JYYIEeM CHyYae MOXET IN8BaTh
JRUE 98CTHOE MONTBEPRNEHAE MNA OMPOBEpEEHMe De3yNBTATOB, MONYYeH-
HHX C TIOMOmER TA0CANBLHOR HimmaTpueckod momenn. [lprpenesdue BHUE 38—
MEYaHRA CYMECTEEHHO CYR2DT NpMBENERHNA OepeveHb WHLMKATOPOB, MPATOR-
HHX IJIf RCHONB30BSHHA B KA4YECTBE NOCTOBE DHEX. B
W3 MHOXECTEA DACCMOTDEHHEX B padoTe DANOB NAHHHX W WHIAKATOPOR
B KS9ECTES ONODANX HAMA OWIR BHODSHH CRENVOMME: TeMIEpAaTYDRHE X8-
pAKTEDACTAKN OQEIEMHOTO CJNOA BO3Eyxa /3/, IoHHHE TMO ypOBHD MADOBO—
ro okeana /4/, nemosurocTa aprTAveckax Mopel /5/, cTOKY ropREx M F
HAKOB, TAOCANBHOMY McmapeHAn /6/, 8 Tarwe NDapamMeTpH, OTpPAXADTAE RH-
TEHCABHOCTE COJIHEYHOTO MANYYEHRA: AAHHHE HAadmuerRall mpsavoll mwma-
Hoft pammanum /8/ m mamepesail conHevnol MOCTOAHAOM, BHOONHEHHHX B
CMATCOHOBCKOM MHCTATYTE /2/. PaccmoTpeHH Takee WHNEKCH CONHETHOR
arTrBrROCcTR Bomsda /7/. '
Iina npoEepkm ameKBaTHOCTA odcymnaemolt momenw B padoTe Owia
PSSEATA METONMKA CPABHATENBHOT'O BHANM3A MONENBHHX M aﬁcn&pau&ﬂ!ﬂgf
AHX pe3yNBTATOB, OCHOBAHHAR HA 3IVIEMEHTAX KOPPENFUAOHAOTO &SHANAZE,

|

lpn atom Hapdonbmee BHAMAHAE OHIO YIENEHO W3YYEARD TECAOTH KODpEXS
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OREHX CBA3SH W COOTBETCTBYNWAX NONYYEHHEM KOo(i#UEeHTaM mapHOR
PPERALAR FPOPHEN SHAYMMOCTR, RCCASNOBAHAK BIASHEA HS YPOBHA CBAS-
-'-:-':-;_ CrIEKHBAEAA METONOM CROMBIAmEH cpenseft m ciaeura Tec-
IDBHX SKCOEDAMEHTANBAKX KPHBHX OTHOCATENBHO pacueTHOM momenenoffi sa-
CHMOCTR KOB[J#UAEATOB CBASH OT ILNMMAN KODPENADYDUAX DANOE.

Hapcdonee BaxHHe Pe3yNBTATH CpaBHATENBHOTO 8HANAZ8, NpPOBENEHHO-
0 B padore, cEexesdy B Ttadn. 2.

3 Tadmuma 2
CBonka pesynsTaTOB MCCNENOBaHAR KODpENANABHALY CEAZEH
'__ailamnﬂ PA3HOCTHOR RMETErpantHOl MAOroONeTHER XapaKTepuo—
THRA TEII0OOecNeqesHOCTA BeMan, MONYYEHHON ¢ MOMOMBD MO-

ASJH, C DAINAYREMA TeNROreofdsndecKaMa NapameTpamu n
- RHIAKETOpaMA BEROBO!l R3MEHYRBOCTA TEIIOBOrO COCTORHAR
v KiaMaTpueckofl cacTeMu

Ea s g

A kaama- | [leprom, -~
MYECKAE RHAAKATODH rmpmnn Rm, Laer Sm

L
ol

lenmornAmaTaveckne $axTopu

JeKOBAR REMEHINBOCTE

g_hﬁoaﬂn?uum
¢ Bonnge 188I-I984 0,82(0,42) 0 9(1)

€ THRE BapRauan

HOfl mocTOsHAOR

(IBHHEE CMUTCOHOBCKO-—

0 RHCTHTYTA): T924-T952

I 1_;III‘EIH! MaTepaan 0,92(0,60) =10 (L)
BHTepnpeTaLms Bacams-
0,89(0,54) -I0 7(1I)

1'_;3_* ﬁﬁg_

A (030Guexse nansx
___m;ﬁmu;mﬂ ce-
TH Cceme OJTyma pRA

aBopaposoit) 1881-1976 0,74(0,46) -24 9(1)

TemnepaTypAue xapaKTeDACTARE
RIAMATAYECROf CRCTEMH

x
Mforone THAR xON TEM-

! 'YP ODRIEMHOTO

 BO3Nyxa CeBEpHO-

DATYIE DAA :

i rlB-PPFHE -

3.4, PanrkoBof 1891-1976 0,81(0,42) 15 o(I)

o K.f.BarAakoBa - :
3. I'pysa 188I-1983 0,82(0,45) -14 9qI)

{

P
ey

-
a
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Mpononxesne radx, 2

Tenmmofaapuecrne g papma— Hepnron, R .
TAYOCKRe HANAESTODPH TonHN max Tier | om

ﬁﬂﬁ E.ll.Bopacenrora -

Mpremona IB90-1978 0,75 -11 5
pan llxonca m np. I88I-I984 0,80 -18 9
L X.llema mna meefl
emny I8B8I-1972 0,79 -12 2
KOCBeHHNe RHIARETODH RAAMATRA-
YECRO# ASMEHYABOCTRA
EHBﬁEHHH VDOBHE OKeg—
odocmenne P.K.Himre 1898-1973 0,77(0,83) 0{32) H—.

oGodmenue T.FBapHeTra I90I-I%68 0,69(0,79) 4(32) 5

odocdmesne B.lopuaua -
Il.XauceHxa [893-1980 0,76(0,89) 6(28) 5

MuaoroneTanit xon rmodans—
BOrO pcrnapessn (pexoH—
crpyrupna P..Kapre) I8BI-1976 0,80 -1Ia ¢

Konecdanns nenoeuToCTH
AprTRYeCKHX BON:

Ceseprull Jeno ngﬁ_
OReaH B [enoM (o
medne B,Jl.3axapopa) I902-1968 -0,68(0,54) 77 5(I)

Bapenueso mope I900-1970 -0,63(-0,50) 00 II(1)
I'pennannckoe mope I921-1973 -0,79(-0,33) -I2 I3(I)
Eantaficroe mope I9TI-IB868 -0,71(-0D,24) -4 13(1)

Eananc roprRo-menHAKO-
BHX CHCTEM:

rnodansEuit cTOR mem-

T R T T T 5(1)

MTpumevsannme . R,,, -—MIKCAMANBHEY KOoffaumenr
NAUAR, TONYy9eHHH) OpR S, -7eTHEM CTJIAXNBAHAN DANA-RANMKATODA B
ero T -JeTHeM BpeMEHHOM CIBAT'E OTHOCHTENBHO CMOJNENAPOBAHAOTO

[ipexne Bcero cxenyer OTMETATH BHCOKA! YPOBEHRE SHBYAMOCTH pac-
CYRTEHHEX KOXDMLUREHTOR KOppeNAURR, B CONBLUAHCTBEE CAVYEER
mAx ypoeeHs 98,87 Rak Mo 2 , TOK M no T - KpUTEpAD, TPAYEM BHOO-
FAR ROppeNfUMA pECCYATAHHOr'O HEMA DANA OOCHADYXABAETCA NPR CpPABHEHR
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¢ BHCOBDAMERTANEHEME DANEMA PASAYHMX NAPAMETDOR KAAMATHYECKOTO COC-
TORHRA SeMan, NONYYEHHHX Hes3aBHCAMEIMA MeTONEMA. Paaymeercs, darT

STOT MOXET OuTH OCBACHMM WSBECTHO!l CRHXDOHHOCTED MHOTONETHHX KOJE 68—
| PASARGHEY TA0CANBHHY [BPAMETPOR KJIAMATAYECKON chcTemH. ONHAKO
AUAMBATEHO BaMHOH NMpencTaBNAeTCA BHABNEHHAA B padoTeé CRA3b mony-
HOR B paMmuax monlens TemnoodecnevesHOCTR 3emmm ¢ MATHOOOPA 30BATENE=
0 ];#HIEJLHDETED R Comdue, ceumeTeNsCTBYONAR, BOSMOXHO, O €XAHOMN

,1 pApONe OpOUECCOB, NPOMCXONANAX HA CoNmHue B Ha Semne.

PacueTy MOKA3a7MA, 9TO PHCOKAE S3HAYEHHS KoaffaneHTOR YoTOR9ABH
ASMEHEHAR INAH KOppendpyomAx pANOE. Tak, HanpaMep, MOHOTOHHOE
MEHENEHHE KOMRYECTBS 9NEHOB B DPANAX NAHAHX N0 IJI0CENEHON npuaemaof
leparype posmyxa co I00 mo 60 mmener sa codoff HeaHaumTenhHOE ma-
MeHedne koaf{ALUMEHTOR KOppenAUAR, He mpeBumawmee 0,1 or HawaskHOTO,
mammymarn INAHHOMY DALY YPOBHA (paccMaTpRBANNCE CNYY98A YMEHB-

i PANOR C AX HAYANA B HKOHUA B OTIENBAOCTH W ONHOBDEMEHHO).

'.‘: UeNED BHABNEHAA BJANRHWA HA  YPOBHA CEAZA BEROBHY TPEHOOB HaMH
~-|-- DIRANCE pacyeTH KOSPfuUNSeHTOR ROpDpENANAM INA AHOMANAN KIMMaTR-
SECKAX AHNAKATODOE, OTCHYMTHBAEMHX OT TDEHNOE, BHIENEHHEY METOINOM
cforbasmedl cpensed pasmayHof nmwed (no 2I, 23, 25 anerawm psana). Bu-
'amaa INA aHOMBNMH 3HAYEHRA KOs)[AONEHTOE OKASHBANTCA CyWeCTHEH-
Ho (na 0,25-0,40) Huxe onpeneneHsux IAA ACCOMOTHHX MOTONHYHEX SRA-
':.,-_- RNAMATHYECKAX NapaMeTpoOR, YTO CBANETENBECTBYET O 3HAYHTENEHOM
BRAANE BEKOBHX KONeCadni KINMATE B yCTAHOBMEHHHE YPOBHM cBA3el.

~ HanoummM, 9TO NpREBeNEHHEE B Tacn.2 KOSHMIMEHTH KOppenAuAR no-
Ay BHH MDA CPAPHEHAR MONENBHOTO PANA © pANAMA, OCOOmALmAMA aKCne pp-
MERTANBHHE NAHHHE A COCTABICHHEMA A3 CT/AMEHHHX 3HAYSHMH METOIOM
i.'.__:.u IEagmeRt cpendel., O BARAHAM nNpouenypH CrIAXMBAHAA HA YDPOBEHE KOp-
_.:’1_,[:_, AUAOHHEX CEA3ell MO3PONAET CYAUTH MaTepnan, NMPABENEHHHH B Tadn.3,
mmuuru CAeNyeT, 9TO 3HAYEHAA ROshiAUASHTOB KOppeNALMM, TOMyYeH-
. 1A DOronRYHHX (HecrnameHAHX ) BHOODOK, CYMECTBEHHO HAME AHaNO-
_3 EHI crnamensux. OCHapyxeHHAs 38BACMMOCTE OCycnOBNeRa, Mo Beel
MOCTR, 9ACTO semHO#f mprpomoit KARMATAYECKAX KodeGaHajl c mepmoga-
MA, MeHBmRMA 7-8 ner, JuARTpyeMuEx B NpoLecCe CrUAXMBAHMA. WHTepecHo
o _' ATH, 9T0 rpadAkl 3aBPACAMOCTER KODPENAUAOCHHHX KOadd™UMEeHTOB OT
mm CPMAXABAHRA MMENT MaRCHMYM, Opaxomnammfica na 9-1I3 ner, npm
jeéfimeM ero yeBen RYEHAN SHAYEHMA KOo3)iMUAEHTOB HECROMBKO CHARADT-

lpeEeneHHHA 8HANM3 NOZEOANN BHABATEL TAKME, YTO HEudONEe TecHHe
| 0BASA PACYETHOTO W SKCIEPAMEHTANEHHX DANOB OCHADYRABAWTCSH MPA HEKO-
AX 33N83HBAHAR OTHOCATENBHO HpYr Apyra, noxomawero no I4 ner,
OmMeTAM, Y70 BHANOrWYHHE OCHApYXEeHHHEe HaMu {E30BHe CHBATH - JocTa-
10960 pacmpoCTpaHeRHOe ABNEHAE B MCCAENOBAHAAX B3amMOCBA3ell pasiuy-
HEX METEOPONOTHYECKAX A KANMATAYECKAX M2paMETpOB.

1<l



ARanE3 peaysbTATOB CPABHERAA DACYETHOTO M CPENHEIOLOBNX [0r0-
HASHHX A CPJSKEHHHX TeMIepaTYDHHX DANOB, ONpeNeNeHHHX IAA [4aTH9RM
WAPOTHHX 30H, DETAOHOB, MODCKAX a8KBATODH) CEBEPHOTO MONYLEDHS, N0G-
BOZAET YTBEPANATH, YTO DELMOHANBHAA NETANM3a0AA MNPUBONAT, 33 DENKEM
ACKITDYEHAEM, K HEKOTODOMY CHAXEHMN YpOBHE! KOpDDeNAUMOHHHY ocpAseld,
TEM He MeHee OCTABNAA TECHOTY MOCNENHAX B Npefenax IOCTOBe pHOCTH o
BEDOATHOCTED He Hame 95%. YpoBHR CBA3@ BOSpACTANT MOHOTOHHO C YEE
AAYEHREM MADOTH DETAOAOB @ MADOTHHX 30H.

Tacfna 3

BnpAnre mopAnka cruemaBadna S, DRANOR MAHHHY Hadnomesad
3a rrodaneHofl oppaemaofl remnepartypol no I'.BE.Tpyza Ha ypuneu"'
AX KOpPeNALAOHHOM CBABA ¢ MomemnHON QyrIaMeR TeMIoo0ecnede-
HocTe A ¥-neTHem cupare (B3 MexNy CDSBHUBSEMHMA DANSMA

gm ART

B I 2 5] T 9 Il 13 5
zopp

Ina ceeepuoro momy- 0,48 0,62 0,72 0,75 0,78 0,78 0,77 0,75
maped AW = =I4 i

Eﬂa 0.M. =
Lia & oma¥ = . s 0,65 0,72 0,77 0,82 0,85 0,87 0,8

ILna 65%.m. AW =
= =14 0,58 0,75 0,80 0,82 0,88 0,83 0,82

0
.-0,41 0,63 0,72 0,79 0,82 0,84 0,85 0,8
Ina Eppazen AY= -I2 0,33 0,49 0,60 0,65 0,68 0,69 0,68 O

Ina Cemeproft AMepr-
o] n'i’fn-n i

llonyserAse Pe3yNBTATH MOTYT NpPENCTABMATE BHTEDEC MpEXAE BCErD
B CMHCNE® AX MPOrHOCTRYECKAX BoamomHocTefl. PaspadoranHan monens nos=
BONAET NATE NPOCHOS KNAMATAYECKAX A3MeRerAfl cpemdel raoCANBHON TEM-
mepaTypu noeepxHocTA 3emnn. Jo xoara XX B. B COOTBETCTEHH C MONENED
CAENYET OXANATE NMANEHAR KIAMATAYECKOrO YpPOBHA TI0CAaNBHHX TEMNepd ui
KOTOpH{i Ha pydexe TpPETHEEro THCAYENETHA OkameTcA npavepso #Ha 0,5-
0,7°C mRme ypoBRA TEMmepaTyDHOTO MAKCAMYME, BMEBuero wecto B 40-8
roxy Hewero Beka. TeHNeHUMA K NMOHAXEHAD COXPAHWTCA M Jiasee, MAKCHd=
My moxoxomsnaa (mo —0,89C or cpemHero ypoBHa TemmepatTyp XX crTone-
T#A) npaxonaTcA Ha 20-30-e romu XXI B, mOcne 9ero crejyeT ORANATE
CEepAN ORKJIOB ¢ MONOXATENBHHM TEMNOBRM CaxaHcom. K KoHLY crenyomerd
BEeRA YPOBEHL TeMmneparyp nopAaMeTcs k cpensemy 3a 200-neTanil mepuon
SHEYeHND, -
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' : Buponu

L. lpensoxena MONENE XA PACYETAE EXErONHHX W3MEHEHMH BEXRYAHE
HOB CONHEYHOW SHEprAM, NMDAXONAMAX HA BHEMHDD rpaHADy 3eMHOR aT-
» OOyCTORAeHRHX mAcAnedeTpaell CONHUA, A OLUEHKR KIAMATAYECRAX
EHEHAR CpenHell no JewmHOMY WADY @ OO OTHENBHHM HONYNEPUAM TEMMNE pa=
i HOBEPXHOCTH Jewuii, BHIBAHAON BADRANAAMA 3TOr0 MOTOKE.

A Heonenosan MHOTOMETAAY! XON MONENBHHX BEMASMH MOTOKOB CONHey-
| ITAN, TYHKUAR 3HEProOOecneYyeHHOCTH M CPEeNHMX 3HAYEHAY Temme-
§ HOEEpXHOCTH Semmn Ha nepron 1790-2IT0 rr. ABanns NOMY9EHAHX
ATOE NO3BONAJN BHABATE HECTALRORADHHI xApaKTep 33BHCHMOCTH Be-
AHHX [EDEMETDOB OT BpPEMeHH. AMINIATYOH KomedaHmil moToKa con-
AmRauAl He ABNADTCA NOCTOAHHHMH ¥ MOTDYT COCTABAATE B MABKCA-
1% cpepero ypoess, COOTEETCTEYOMEr'0 KNACCATECKOMY KeliepoB-
HBaxeHAD 3emnn BORpYT ConAua. AdconoTHuHe 3uBYEHHA HalmeHAHX
MEPATYPHUYX OTHJOHERMA OT CpemHell MHOTOBEKOBOJ TeMmepaTypH IuaHe-
i B OMeNkHKe Nepuoms Moryr noctaraTs 0,8°C. Homygesnwe B padore
HHE 32EMCHMOCTH OCHADYEMBANT ABHO BHpAaxeHHW Bexopoft xom, Ha

@ HERNANNEANTCA BapRamun [6-23-NeTHAX IAKJAOB M EXErONAHE DAT-

O02cneyessEOCTA W CpENHed riodanbHoff TemnepaTypd Semmn Opa
[ENEHOM 8HENnse ¢ HapdoNee NMOCTOEBEDHHMA A3 OTOODOHAHX WHIAKE-
Mil ASMEHYABOCTH OCHOBHHX HOMIOHET RJIAMETHSECKOR GHCTEMH: &STMOGC-
OKEBHA, KpmoclepH, @ TaKwe ¢ BEROBHM XONOM COJNHEYHOM BKTEBHOGC
BPVEABAOT CTATACTHYECKH NOCTOBEpHHE W BECHME BHCORAE YPOEHA
y CERIETENLRCTEYOMAES O CYONCTEE YACTOTHHX A AMILTATYIOHO-JA30BHX
3PACTAK pacyeTHON A sMOApAYECKAX S3aBAcuMocTel, cayvaiimas npa-
DTOPOTO, MO HAWEMY MHEHAD, MaJOBEPOATHE.

!f-- JEHHHE Pe3yNbTATH, 8 TAKME BOSMOXHHE MepCHeRTABH MX AC-
QABSOEAEMA ITA MCCNENOBSHAS A, OHTE MOMET, OGBACHEHWA MAOTONETHHX
BeKOBHX HONeCafll B NONTOCHOYHOrO MPOTHOSMPOBEAWA KINMATA MpeX=
ABIADTCA IOCTATOYHO PECKAMA SDIYMEATaMA B NONB3Y TIYCOKOTO @ KOM-
BKCHOT'O W3yYeHns MpELCTABNEHHO! MONETNA.

Cnrcok MATEpATYPH

By YukKo M.W., Beprxamzxg T.T., Ednm-
A . Temnoso#t Gananc 3ewmrs, - JI,: IMupomeTeonsmaT, —

"innnhan 0.B5., Myparas A.®., Ha-

®oxsocxmaft I'.A., Pydamezr B.M. Osos-
{OCTH RaMEeHYHBS0CTA CONHe9HOR mocToAHHOE no HadnonenAnsM CumarT-
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H.A.MYCATUB

IM3UKO-CTA THCTUYECKUI! METOI IPOTHO3A
TOJOEOTO CTOKA p.3EPAEUAH ¥ IIOCTA JYIIYIM

CeepxnoArocpoYHoe NMPOrHOSADOBAHAE CTOKA DER SRIAETCA pelleHREM
onaolt A3 OCHOBHHX MpodneMm 3)JeRTABHOTO ACMONB30BAHAA BONIHHX pecyp-
coe Cpennedl Aspn, HexmaTKa BOINH B MaNOBONHHE @ ASCHTOK B MHOIOBON-
HHe TOIH HAHOCAT onpeneneHHHf ymepO x03ARCTBY.

CnoxHOSTS MpodNeMH CBEPXNOJTOCPOYHOrO NPOrHO3WpoBaHAA (HE rOX
B Gomee) COCTOAT B TOM, YTO OGmacTs cdopa NPeNMKTODOB, OCYCNORTMBA=
DmAX NOATONEepAONHHe KONeCAHMA CTORA, NOJRHE OXBATHEATE BECh 3eMHOM ]
map aay cﬁdmu::,m ero YacTh. HeRO3MOXHOCTH y9&8TA BCEX JAKTOpOB, BEAA-
pmax B3 HOpMUpOBIHWE CTOKA peK NpA HECOMHEHHOM HAIAYAR o da TBHEX
IOATONEpAONHEX BOoTAymennll (conmAegpas BKTABHOCTE, TEMOepaTypa mo-
PEPYXHOCTA OKEBHE A Xp.) OpABeENa K TOMY, 9YTO OCHOBHOE DA3BATAE B AC-
CAENOBIHAAX MHOTONETHEr0 HONeCOAaHWA CTOKA HONYYUAR CTOXBCTRYECHAE
mopesn, OpHako A ConbuwHOoTBAE pek Cpenmeft AsMp MocTpOeHEe CTOXAC-
THYeCKMX MOmeseft He [OSBOAWIO NOJNYYNTE NpOTHOS cTOKE o Tpedyemol
TOUHOCTED /4/.

B macToAmeft padoTe HA OCHOBE ACHONLBOBAHAA YPABHEHAH MHORE-.
CTBEHHOf perpeccH@ pacCcMOTpeH ONAH A2 MOIXONOB K IOMTOCPOTHOMY HpO=
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THOBHPOBAHAD KOJMeCaH@fl TONOBOTO CTOKA pex. OGHYHO B KAYECTBE npeng-
J'u' NPAEAMANT AHNAKATODH ANMR JAKTOPH, XApPAKTEpA3IYOmAE KpPYNHOMAC-
|[, GHEe mponeccH: NENOBATOCTE ceBepHux Mopefl (Hopeemcworo, Bapenne-
B 3, Bexoro @ Ip.), MANEKCH aTMOClepHON LMPKYNAUAM, TEMOEpaTYpYy MNOn-
oTAzEOmeR moBepxHooTA @ T.N. /I/.

.I Hpu COCTSBNEHAR YpaBHEHMN PErpeccHM INA NMPOTHOSA TONOBOTO CTO-
';ffp.EE;EBnI!H B KAYECTEEe MNpPEeNMKTOpPOE MCMNOALI0BANMCE MECHAYHHE AHOMA-
m opaseMHOR TemnepaTypd A DABNEHAA BOBIYXE B yanax perynapHoff cer--
Kil CBBEpHOTO MONYmApPHA C WAIOM 5° no wmpore n I0° mo mosrore, M-
Gesno mpenocTaByeHHHe aBTOPY coTpynaaxamp CAHUIMM mM.B.A.Byraeea.

' 4 I'l,uguuuﬁupumrnqacnnﬂ aJIEMEHTH, KaK NpaBAn0, odnamawr Consmod
;'.':. TPAHCTBEHAON A BpEMEHHOW ReONHOPONHOCTEN. JMA YCTpPEHEeHHA BIARA-
; 'M]I'IIEIHHJ: fakTOPOB R BHOENEHNA NoNe3HOM RHiOpPMALMA W3 BpEMEHHHX
| 06H9RO Acnonk3ayeT "feaeTpu”. Hapdonee wapokoe NpRiteHeHWe B
r| mlm! TROPONOTAYECKAX DACYETOB MNONYyYdaR OaHoMmanedult feasTp, oK-
COOHEHURANLHOE CINARABARAE, OCpeNHeHRAe.

- B gagecrse fansTpa Own0 ACHNONB30BAHO CKOMBIAMEE OCpeINHEeHME OO
myxuecsuay (I-0, 0-U, U-1¥, Iy-Yy, ¥y-yI, YI-VI, ¥I-W, YU-IX,

-I. Y-XI) B Tpexmecaquuw (I-I0, O-I¥, W-¥, I¥-¥TI, ¥-J0, yI-¥I,

¢| , YUY, IX-XI) nepuomam. Jlleradpe — mepuon, HeOOXONMAMHR InA cOo-
pa, ﬂﬁp&ﬁo!nn A nNpencraBneHAs nEPOpMAIMRA OO TeMOepaType W INaBAEHAD
B 08BEpHOM NMOMymapMm — B OCPENHEHWM He Y9ACTEOBAJ.

.~ HajopraTeEsan Ipynna NPeOdKTOPOE ONPEHENANACE NOCPENCTBOM BH-
QACNEHRA NpPOCTPAHCTBEHHO-BPEMEHAHX KODPeNMALMOHHHX CBA3EH MeRRYy ro-
;—3‘“ M CTOKOM p.3epaBwad y mocta Jymyam @ OCpeNHEHAHMA MO EBpPEMEHHEM
-IT

OEOZAM BHOMBIAH TemnepaTypu A naBnedns /2, 3/. Taxem odpazom, mna
apbHefluero aAanMsa BHOMDANNCH Te MPeNUMKTODH, KOTOpHE MMEn® Hanto-
?‘ pucornfl (spauAmul oA BuOODHEA maHAOM IARHH) KosddMOmeHT Hoppe-
JARR ¢ npenmkranToM. [lpocTpancTReHHOe pachpeneNeHne 3HAYAMHX MAap-
tix RoaffdLAeATOB KODDENALMA NpABENleAH HA DACYHRE.

HRfopMaTREHHE MpPENAKTODH, AMELOAE ONMHAKOBHE CIBATR BO BpeMEHW
|l OPPYNUMpPOBARHHE B OTHENBHHE OGNACTA, OCPENHANACH NO MPOCTPARCTEY.
'-:.- npeofpasoEaRpne aHOMANMN TEMOepaTypH M HABNEHWA BO BpEMEHW R

) IPOCTPAHCTEY NO3BONAAC BHEENATH monessyo mAfopvausm. [lonydednue
-.1'.: M33[AR ACHOMBB0BANKCE MPA COCTABNEHHA JAnAEfiHHX ypaBHeHAW MHOmE-
8HHOR perpeccan.

+f. Budop pacyeTHOro YpAPHEHAA BKAKAAN CMeNywmAe 9TANH: MCXONARE
400 p;u pasdpBajachk HA JBe ©ACTA - OOyYaKMyD ¥ NPOBEPOYHYD, MO 0O0y-
3l BHOODKE COCTARIANOCE HECKONBKO YPABHEHRN A BHOApPaANMCE Te,
" goTopux CEONAHR KoosdfuuAeHT KOppedsUMA OHJI MaKCAMABJIBHHEM, COC-
YARNARACH NPOTHOSH B DABNMYHNHE BADREHTH OCpPeNAEHAA MPOrHO30B, MNOC-
j"ll momgpeprandch NpoBepRe HA HE3IGBACAMOM MaTepaane. 3a rpyunmy

pACUETHHY ypABHEHAN NPAHWMAJACE T8, INA KOTOPHX 9HCNO ONpaBIABUAXCA
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HA He3ABACAMOM MATEDRAANEe ODOrHO20B Owio Hawdomemsm. [IporAos cum
CA ONpPaBIABOAMCA, SCAR MONYAR ero ommdks Medsue pnp pased 0,6M4
( S - cpenHeRBAJpaTAYHOE OTKAOHEHRE [DOTHOSWPYEMOTO DAIA, IAR
p.3epasmed 0,674 S = I5 M%/c). Takamu 006paszoM, OHIA NONYYERH 8=
IyDOAe ypaBHeHAs IVIA NPOrHOsa IONOBONO CTOKA p.3epaBuaH:

Q= 0,419 DUl i—viu -+ 0094 DPyy_ix + 0,412 Dﬂi-v_m 4+ 153,
Qll — u-rm ﬂ'—n — u|22:] Dﬁll—"l' =4 ﬂ,l IE.ﬂELyH ‘-I- I.E.al

Qu =|}.Mﬂﬂ=l-\r|u — 0,138 Tﬁ'.nr — 0279 Tﬁn 4= 160,

rne T . ﬂfﬂ- ocpenHeHENe BO BOEMEHA A 0O OpOCTPAHCTRY TEMIE
Typa fnameuna; L - Homep ocpempeHHoft odnacth (pacyHok); ,i -

Nepaojy] OcpenHeHrs, NpermmecTBYwmA#l MPOTHO3APYEMOMY rOLY.
L4l

20 {60

=) &
40
OdnecTH SHEVUMEX SHAYeHMA kKOSQQUILIEHTOS HOD-
penaupy (SAaWTDHXOBAHH) M CTOKOM D.3epab-

BIBH ¥ NpNSeMHEnd NeBIeHNen =8, 6=T &
TemnepaTypoii (4, b, Y)

OcHOBHHE KDATSpRE BHOOpDA DACYETAHX YDEBHEHWM MpARENEHH B
radn. [, OpoeepHA OpPOTHO30E HA HE3ABHCAMOM MATEDRANS — B Tadn. 2,

dna yayquenns kayecTBa [POPAO33 93CTO NPAMEHANT METONN KOMO-
JNeKcaUuAR MpPOrAO30B, MOAYYEHHHX DASNAYAEME cnocodama /5/. Auamms
HEKOTODHX MONXONOB K pAacYeTy BECOBHX HO3(OALUMEHTOB MDA HKOMILNEKCA-
AR MpOTCHO30E paccMOTpeRA B padore /5/. UacTHeM clydaeM KoMIieKca-
BR OpOrAO30E, BHYACNEHAHX OO0 DA3AAYHIM YDABHEHRAM, ABIAETCA  BX
ocpenHeHpe. AHAZIRS pe3yALTATOB MPOBEDKH MPOTHO30B HA HE3BBHCHMOM
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iT8pAENE MOKASHBAET, 9YTO PE3YNLTATH OCPENAEHAA NMPOPHOIOE 1O BTOPO-
¥ B TDEThEMY, 8 TAKXE NG TpPeM YDPAaBHeAWAM MOSBOMNANT CYMECTBEHHO
JSERTE ONPABNHBAGMOCTE A KAYECTEO NPOrHOSE.

Tacdnawa I

HKpaTeprm BudOpa pacueTHHX ypaPHeHEil InA NporHoza

Emﬂﬁn Boo piangent koppexaups | Tucno mo- |onoqnn
ogy9anme it BEDXHAA | HAXAAA ;gnﬂEHg B HE;'}H:"
BHOODKA [CBOXH Wit rpaHALe | rpaHAnE | BHOODKA

30 0,87 0,94 0,73 I4 57

32 0,81 0,90 0,63 I4 57

29 0,80 0,91 0,63 14 64
Busonu

_ I. Jl1a nporHosa TOMOBOrO CTOKA p.3epaBmad MONYISHH JRAeRHue
o B HEHRS MHOEECTBeHHOR perpeccmn. B KRavecTBe NpemuKTOpDOB NMDRHATH
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& . Cnucox nmATEpaTypH

I.Barpos H.A. g np Jomrocpounue METEOpPONOrEYECKHE

| gporHosd. - J.: Immpomereomspar, [985. - 274 c.

H.C., Wearamoera C.W. 0OcpsfopuaTas-
it'm'.u noneft MpE3EMHOTO NARNEHAS B TEMOEpPAaTYpH HAI CEBEpHHM NOAY-
‘gapAeM NIA NPOrHO3A KDYNHEX 8HOMANMN Temneparyps B Cpennel Aspul/
Tp./ CAHVIMA. - 1978. - Bun. 42(123). - C.77-84.

8. Fam K .C. O craTRCTAYECKOM METONE NMpPOTHO3a aHomann{l cpen-
" gefl mecAYROf TemmepaTypH BOsnyxe B meradpe - mapre mo Cpenneft
Asan//Tp./ CAHVM. - 1980. - Bum. 80(I6I). - C.38-46.
4Mycaror H.A. Joxrocpousoe NPOPHOSAPOBAANE BONHHX pe-
oypeon Cpenueli Asna// - Tesncu BcecowsHoN HAYIHO-TEXH.KOH{. Mo-

i ofux yaedux: [opumense 9pfeKTABHOCTA MENMODHDYEMHX 3€MENB M BO-
[0X0SAHCTEEHHOS CTDORTENBCTBO. TOANACH, - IpyatHdleM. - 1987. -
G, 179-180.

5, Qurdias 6., Mown 6. The combinalion Simubated  discharges
of Hydwlogieal Models [ Mpliealion to WMD indexcompa zetcn
o Modely of showmelt Runoff. — ~odic fﬁh"ﬁfaﬁ .-
986- 17 -p. 24~ 32.
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JOATOCPOYHHE] MPOrHO3 BETETALMOHHODO CTOKA PEX
MYPTAE W TEIMEH

Pern Myprad m Tenxen - BaxHeifiine ACTOYHAKA BONOCHACWEHRA
opomenns sacymiaBux paftonos Typimesma. JUiA DAUMORANEHOTO WCINONBIO-
BAHEA BONHHX DECYDPCOB 2TAX PeK, OTJIHYARKUAXCA 3HAYATENBHON BHYTPArO-
Z0BOR B MEXTOXOBOlt A3MEHIMBOCTED CTOKA, RYXeH JOJTOCDOUHH MPOrHO3.
epses » o HACTOAMETO BPEMEHA eXMACTBEHAAA MOMHTKA paspaloTKA Me-
‘yona TagKoro mporHosa cmenaga B 1957 r., korma B.H.llapmas /4/ npen-
cHoTeMy Tpadnueckax cBasedl IuA MPOTHOSA BEreTAamAOHHOro (Cpern-
‘gero 9a ce3oH A MO MecAuaM) crToka pex Myprad m Temse, ucnospsomas
3 HAYE0TEE OCHOBHOTO TDENAKTODE PACCYATAHEYD "JCNAOBHYD BENMUARY od-
mero caerosamecs B dacceftie™. Ilpm sTOM aBTOP padoTH ACXONRN A3
orenyozero: "... He @Mes B CBOSM DACHODAREHRR MAHHHX 00 OCOAKAX B
PODHNX 98CTAX DACCMATDHBAEMHX GACCEMHOB, MH COIM BOGMOXHMWM WCHOMNB-

E

0BATE INIA XYBPAaKTEDACTREA AX 38 XONMONHHY MepRON pesyARTaTH MapupyT-
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HHX CHErOMepHHX ¢1@MOK B dacceflue P.OCuxnuroy (nparox p.Baxm), Ta- ‘
KON NMOnXOR K pewedno 281aum mam kameros BOOJIHE €CTECTReHHIM, MO0~
KONBRY ... OCALKA XONONHOTO neprona (oRTACDE - MAapT) Eak B dacoafi-
Hax Temmena m Mypracde, Tag g B BepxAel gacThn dacceiigs p. AMYynapes 1
O0YyCHOBNABADTCH dONEe BAR MeHee CXONHEMA CRHONTHYECKMME Npoumeccams
W, B OCHOBHOM, — BHXOIPM EXHO-KACHORHCKAX | MYypracocKnX OREAOHOB."
YenoBHyD BeNRYMHY oOmero cHerosamaca @ Gaccelisax Myprada a Temxena
NPEINONEHO OHNO DECCYATHRATE CJENYOmAM odpasoM. CHAaYaNa mO naHHEM
CHBroCHEMOK OLEHRBAJNOCE paclpelesNeHRe [0 BHCOTE CHEr03aMacoB B KoH-
Oe geBpans R MEBKCAMAJIBHHX CHEI'O3&MACOB B Gacceilne p.0OdaxmAroy sa
REXIH) roll pacyeTHOro nmepuoma. Jlanee 8BTOPOM BECEMAS NpOASBONEHO Oi-
710 NDAHATO Cpeltee MHOrOJETHee MONOXeHMe CesoRHOfl CHEroBojl rpasAmy
(CCT') B fempane - mapre B Gacceiine Oduxauroy ma sucore oromo 1200 ¥,
8 B Cacceildax pex Myprad m Temmen - oromo 2000 M, B CBA3SA C 9eM pe-
SYNbTATH CHEIOCHEMOK B MepBoM Oaccefine OEpEHOCHAACE HA BTODHE O yPe=
A9eHREM BucoTH HA 800 M cooTBeTCTEEHHD. B Hammom r'OnY BHCOTA CE30H=
HOR cHeroeolf rpaHRAuUH B daccelige OdpxpHroy onpenensanace mo IaHHEM
CHET'OCHEMOR B HHRHAX CHEIONYHKTAX C ACHONBIOBAHMEM TpaIAEHTA CHEro-
38N1aCOB InA CaccefiHo® pex Kauxamapeam m Cypxaunms PBER MO NAHAHM 1
I.M.MawyroBa (Oes 00OCHOBAHAA AHANOTHYHHX ycmosait), a nnA caccefHoR

Myprad m Temmed oTa Be MuMHA OLEHWBANACE eme Cdonee NPACKAAREHHO MO
HEMHOTHM MMEKIAMCHA JIATEPA TYPHEM MCTOYHMKAM R aNN30nKM9ecKAM Ha dnome-

HaaM. Hakoweu, asas mo rancorpa fja9eckoll Kpaso# Bomocdopa HoAn mIo-
magn dacceira, TArOTeKMYD K ISHHOMY CHETONYHKTY OYTEM [epeMHOXEHHA
aTofl ITOWAIM HA COOTBETCTHYKUYD BEIMMMHY "HpHNONEATI HE S00 M GHe~ |
TO38NACOB C NOCAENYNWMM HX CYMMUDOBAHWEM, MOXHO BHYHCIATE YCAOBHYD
BENHYRHY OCWErD CHeroz3anaca B dacceflie Ha KoHen feBpanAa n Ha EATY
AX MEBECAMYMA .

Croms nmompodHoe W3NOKEHME HAMW MpennoxeHHoro B /4/ METOIA
BHIBAHO CNENYEMMMA DPRYHHAMHK :

IO HacTOAmMEI0 BPEMEHW 3TOT METOI IONroCpO4HOTO NporHosa ¢To-
ka pek Myprad @ Temwed ocTaBanch €NMHCTEEHHIM B ACNONB3I0ORANCH B
OpakrTA9eckoll padoTe oThnena ranponporHosoP [aEpomernsHTpa Typraes-
croro YIM;

MocTpoeHHHE H3 BuOOpHAax W3 16 umedoe (I938-I955 rr. des
1944, 1945 rr.) snoonse ynoBAeTEOpATENBHWE (OCECHEYeHHOCT: 20%-Hof
owrdkn nporrosa 90-I100%) OporHocTHYECKNE CPASH CE30HHOTO U MECHY-
HO'O CTOKA YHS32HHHX peK ¢ YyCAOBHOH BeXuyuHOW oOmAx CHErOBADACOB
B OacceilHax Haganm co BpemeHeM "pasMHBATHCR":

OPOTHO3H CTOKS N0 3TON mMeTonMKe Bce yame (OCOCEHHO B OOGHEN-
HHE TONH) OKA3WBAMMCE OWACOYHHMA, 8 KYNMEMEHamMel asunca 1983 Ty
rorna mo Myprady m Temmeny Own JaH NOATOCPOYHHM MpPOrHO3 3HSYAMOTO
MBJIOBOAEAR, 8 MPOWn0 3KCTPEMAAERHO (ONEmOE MONOBONEE.
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e Ha saBucAMOCTH BEreTAUAOHHOTO CTOHA pers Myprad or Busncaen-
£ "JCIOBHHX" CHEro3aNacoB YETKO NMPOCMATPABAETCH sffeKT ee " pa aMu-
7" 0 yMensmenneM kosbaumenta roppensmmn or 0,50 mis nepBOHA—~
S8AEHON koporkod BuGopkm mo 0,58 (mepmom 1939 - I985 rr.) maco
0,74 (des yyera 1983 r.).
r Bee aTo B sacrasano Hac cmycrta 30 zeT O0paTATECA K paspador-
METMETONa LOATOCPOYHOrO MPOrHOsa cToka pex Myprad m TemmeH, Bcmons-
_-;fﬂaﬂuunEHH_‘i'l:l K HacToAweMy BpEMEHN I'HIPOMETEOPONOTRYECKYD MH{op-
By (B TOM waCNe HOBYD — pPesyNbTATH HAaCAENEHUN HAN CHEXHEM NoKpo—
BOM € ACKYCCTEEHHHX CHYTHAKOB 3emna - WC3), a Tak=e omur nconenoBa—
il B OparTAvecKol padoTH B aToft odmacTa.
'_ Ho mpexme xorenoch O BHCKA33TH DAN cooCpAREHRR B SaMevaHRf
‘00 MOBORY paHee cHenasHoro /4/.
§ p# oTcyTcTEAM MeTeOpONOrAYecKOR mHJopMauMM B TOpHOM wacTa
‘Gehsa - ananora, OCHOBaHHHI HA OCMHOCTA UADKYAALMOHAHX ycnoemi#t dop-
 MBpOBAH@A OCAIKOB XOJNONHOI'O NEDAONA B CHEXHOr'O NOKpoRa B ropax Ce-
 BepHOTO Ajrammcrasa m Gacceilsa AMmymapsa[fJHa kaprax moronms m Gapmuec-
(KOl Tomorpafan (u OCOOEHHO HarMANHO HA cHAMmEax ¢ WC3) npocnemupser-
m TpAeRTOpAA NBAxEHRA MyprascKOro LRMKINOHA W3 paccMaTpHBaeMux oac-
'CEMROB B BEpXOBBA D.AMYIADEA W eIMHOOCDA3Ne CHHOLTHYECKAX YCNOEMH B
000#x peltoHax OpR BHXOIAX KRHOKACHANCKAX LAKJOHOB ¥ BOJNHOBOH NeATENb-
;_sn:u_nu Ha ure Cpemnefl Asup. B cBAZM ¢ STHM YIAYHIM OKA3AMOCE HCHOONE-
30E3HRe B KavecTpe asanora dacceilna p.OOmxaHEroy ¢ ero samamHoll opu-
‘edraupefl (monxas aHanorsA ¢ CacceddoM p.Temxedn n ONIASKAg K Nro-sa-
- nagHoM opmeRTauam Caccefina p.Myprad).

Onnago copepweHAo AsnamAel, ¢ Hameft TOYKA 3pEHAA, ARMASTCA Ma-
HEOYNAURA C NBHHHMH CHErOCHEMOK B daccefine p.OdnxmHroy ¢ uened pac-
9878 YCNOBHOfl BeanuaHH oOmMx CHerosanacoB B dacceflsax pex Myprad =m
Tepmen. [Ipn MoACKe NpOPHOCTRYECKAMX CBA3ell BamHO HE onpeneneHne odne—
M8 CHErosamacoB, 8 OueHKAa BpeMeHHO# M OpPOCTDPAHCTEEHHON M3MEHYRBOCTA
monel ocaIKoOE M CHERMHOr'O NoKpoea. Kpome Toro, mpurATHe B /4/ rpydue
(92CTAYHO OWAGOYHEE) HNOOYmEHAA O COOTHOWEHAM BHCOT ce3onHofl creromoft
IpAHAON # TpalMeHTax pacOpeneseHnA CHErosaNacoB N0 BHCOTE B paccMaT-
pupaemux dacceilHax, ma B cama RIes"DONHATHA" M3MeDEHHHX CHEro3alacoB,
OpABeNR K TOMY, 9TO NaHHHE HadNmOeHdail HS OTHENBHHX CHErONYHKTaX
- BEBOLANACE B pACcYeT YCNOBHHX CHEr038MACOB C OPOA3BOJNBHHMA BECOBHMA
r RoaffaumenTamn. OnpemenedAas omwuOKA BHOCRJNACE yXe HE CAMOM [EDBOM

grafe pacyeTa, KOUNE A3IMEpeHHHE HA CHErOOYHKTAX CHEro3anacd 3aMeHs-

| ~ gAcE "NpRBeneHHEEME" HA OCHOBE 38BHCHMOCTA WX OT BHCOTH MECTHOCTR B
gaccefine. Hadnomnenps HA OTHPHTHX MOSNHEEe CHErONYHKTAX OOKA3amAm, YTO
. OpA o0meM BOSDACTAHMR C BHCOTOH MMeeT MeCTO YMeHBIeHREe CHErQsAMNacoB
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B I'AyOb ROAREH p.OdexmAroy. [lo aBRamAcTEAUAOHRHEM peiiKaM TOT sqfeRT
npocxexaeraeTod N0 BHcOTH 3000 m. Ilo sTofl mprumHe HAXEe OPRBONATOA pe:
SYARTATH CTATACTHYECKOrO BHAJA3A NoNefl OcamKoB B CHEXHOT'O HOKDOBS ,
Ha roprAofi TeppaTopam Caccefina p.Amynaper, wra Cpenmeii Aapp n Cepap-
Horo AdraRmcTaHa ¢ OEARD BHOODS RHQODMATABAHX OPeIRAKTOpOB 1A noMTe-
CPOYHOrO MPOrHOSA BEreTAUMOHHOro cToka pek Myprad m Temmes.
Oaspro-reorpajuueckoe ONACEHAE A XAPAKTEDACTHKA I'RIPOMETEOpO-
NorRYecKoro pemama pex Myprad m Temmes manomedu B /4,6/. 3meck My
npapeneM (co ccunkofl HA STR HCTOYHAKA) JAWME caMue OCm@e A HeOOYOmA-
Mue CcBemeHas.
Bomocdops per Myprad ® Temxen (B BepxoBbax — I'epupyn) pacnono-.
%eHH Ba TeppaTopmR Adrasactasa (gacTR9HO - MpaHa) B TONEBKO HedONE-
WAA Y80TH HAS0BAH Mx maxomMTcs He TepparopAm CCCP. Crok per (opur=
pyeTCA HE CRIOHax ropHux xpedroR Cafemkox ([lapomamns), Cmaxkox,
Bannn-TyprecTaH, BHCOTH KOTODHX CPaBHATENBHO Hemennka (Tadm. I),
Hoonensee oOSCTOATENBRCTEO B HeOGNATONDHATHOE pachojoEedpse xpedToB OT=
HOCATENBHO NBAXEHAA BASKHHX BO3NYUHHX MBCC OCYCNOBAREIET HX MAIYR
VEIAXHEHHOCTE aTMocfepHEMA ocalxaMa B Ha (foRe BHCOMMX TemOepaTyp
BO3NyXa OOBACHAET OTCYTCTEHE JIENHMKOB.

OcHOBHHE X8paKTepACTRKA

Mnomapge Bo- [CpendAad
n‘“ﬂ PEERs | mocgdopa, BgBEIJJEHHEH
e

Pern Creop BHCOTE HAJ
¥P.M., M
Myprad Taxta-Easap 852 46880 1745
Tenxes Ayn-Ara 1124 - 70620 1500

OcHOBAHE .9epTH BONAOTO pexama Myprada m Temxema onpenensapTes
Basroft BHcOTOR BomocGopoR (radn. I), HeYCTOMYABOCTEN CHERHOIO MOK-
pora Ha BucoTax Haxe 2000-2500 m /5/, SHAYATENBHHME OCAIKAME BECHO
(Mapr-anpens) M MouTR MOMHEM OTCYTCTEMEM AX B Nepaoll MKHB-CEHTAODS,
pECOpOCTpAHEeHREM N0 CHIOHEM B MONHOXHAM XpPeOTOE OGNOMOYHOr'O MATEpH-
ana, OTCyTCTBAeM JeHHAROB. TagHme cHera 3amofl HA 3HAYATENEHOW 9aCTH
BONOCCOPOR B BHNANEHHME XAIKAX OCANKOE OCYCNOBNARAKNT OTHOCHTENBHO
BHCOKN 3MMHR}i CTOR @ De3KAe ero KoxedaHds. CHer - OCHOBHOH MCTOY-
HAK MATAHAA DK OpA HAJNAYAW PAHHETrO @ ADKO BHPAXEHHOrO MNOJNOBONEA
(Mapr — moas Ha p.Temwen, mapT — Mwnb HA p.Myprad). 3HauaTensHuEe
ARIKAe OCAIEM B MAapTe - anpejye, AHOrIA B mae, BUOHBAKNT De3Kde Kone-

132 l



CTOKA HA HONBEME HOJOBONESA, (OPMADYUT SHAYATENbHHE NABONKA M
(QRABHO BIAADT HA MAKCAMANbHNE PACXONH. JOpMA NMABOJKOB OTIMYAETOR
TEHCHBEEM OOATeMOoM B MNIaBHEM cnamowd. [locnenHdee ABNAETCA pPe3yAbTa-
. M BUNANGARA B BEpXHAX SOHAX OCAIKOB B BAJe CHEra W NOCTENEHAOro
OTARESHAA B JAnAEHeflme. Cnapn DONOBONEA, COBNAJAWMEY C CYXEM me—
| AOZOM, OTAMYAETCA IIABHOCTBD 33 CHET NOCTENEHHOT'O WCTOWSHMA CHEro-

Cror neTHefl MexeHA Ha Myprade o4eHe cracduieH w fopmupyeTcs B
| peayAsTATe MCTONEHWA MON3EMHHX BOX, KOTOpU® B 3HAUUTENBHON OTeneHs
[OROAHADTCA SAMOM M JBTOM 38 OYET BUMTHBEHAA TAJHX @ NOXNEBHX BOX
'3 TOAmA OTNOXEHEOTO MATEpWAJA R BajepxadpA B Ooxee raylokax BOJO-
“HOCHHX cnoax. Ha p.Temmes B HAEHAX OTBOPAX OTMEYAETCA @XeroNEO OmOJ-
06 MpeRpameHde CTOKA JeToM @ ocedsd (B cpenneM o I-2-# nekamu
WDMA B N0 CepenAHH Ieradpsa), uro B.JLUyabu oOBACHAET MHTOHOMBHHM
"I'Idnpuu oToKa pTOfl peKm Ha opomeHme B Ajranmcrane m Wpane. Ilo ero
JAHHIM C89BOSBPATHHe NOTEDR HA OPOmMEHA® COCTARIADT 3neck He MEHee -
700-800 man.u® B rox (ropaspo Conmswe, dem ms p.Myprad).

Tadmam 1
pet Mypracd m Temxern
f;'_i:ﬂmnﬂun Cpennafi Bere- |Momyne Bere-|Cpemapit ro-|Koafjmupent
OTeTRA CGac— | TALMOHHHH, TAONROHHOTO |NOBOW pAC- |BapaAalpA
oefiea, M pecxom, M°/c gfom. 9 xon wu3/c |romomoro
(o pu®) CTOKA
3750 69 1,5 48 0,32
4556 68 1,0 30 0,58

' Mo adconorao#t m ymeasHoll ponnocTa Temmen HeOKONMKO yoTynaeT
~ Myprady (ax cpemmame MHOTOneTHe pacxons pasdu 30 m 48 %/c, a o©
~ yuerom pomosacopa- mopanka 50-60 m®/c). Io /6/ sro, B mepByD Ove-
. peme, OO0BACHAETCA 3aNANHOR OpmesTauMelt Conbmed 9ACTA €ro BONOO OO pa
. @ xymmefl KOCTYNHOCTED AA BJIARHHX MACC [0 CPABHEHAD C BONOCGOPOM
Myprada, Gosee OTKpHTHM Ha cepepo-2anaj. Ouedb mHTEpecHO, YTO COYyT-
ARKOBAA @ADOpMALAA TMONHOCTHED MOATBEpRANa STH BuBOXH lyasua. B dac-
gefine Myprada cmera Gomswe, CC' B jeBpane B OTHENBHNE T'OLH OMyCKA—
ercA 10 500-700 m mpa cpemaed moxoxedpRr 1200 m (B daccelne Temxena
- 2000 M), @ B anpene - mae cpendAR Bucora CCT' B aTax daccefHax
nopanka 1600 m 2100 m cooTBeTcTBEHHO (TAGA. 2).

L
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Tadnam 2

MeTeoponorayeckue CTAHUMR B dacceflrax per Myprad a
Tenmen n B Gnaxajmem permoHe

'Hpunum- Bozmo=HOCTE
B 5 Mepaon TENLHOCTE ncnnnaanfg— .
HIAA HCOT8,| po@nnne. |AMEDWEro- | ARA B KO eoTo Moo=
. Ha#l, roxu |57 PAXA ggﬁﬂgﬂﬂﬂ“ XOHRA
ABft, TomH
lan 2800 1965-I979 3 - IIPA
Yax9apan 2230 1969-1985 7 - "
TenempH 2070 T1965-1979 3 - "
Kanaji-Hay 914 T1973-1985 2 - "
Kadyn 1630 1972-1985 5 - \
Maiimana 815 1958-1985 I4 - "
Kynnys 455 1959-1985 14 - "
Ma zapa-lliapnd 378 1958-1985 II - .
Jyma K 248 1928-1985 57 Ila TCCP -
Cepaxc 262 1942-1985 43 L, To =xe
Kyuoka 630 1927-1985 47 " -
SonopHul 08~ es  1961-1985 16 a IPA
TaxtTa-Easap 349 I927-1985 57 lla TICCP
Tepar 964 1958-1985 7 - IIPA

Konedanna croka pek Myprad a TenmeH NOCTATOYHO XOPOWO GOTJAco-
BaAd (KoajpfaumeHT Koppesasuwm 0,50), HO EHYTPHUIONOBAA H3IMEHYABOCTE
cToka p.Tegxed ropasno OGoJabme.

OmaeTam TaKme, Y9TO OpA pasHALle MOIYJE{l TONOBOrO CTOKA pek Myp-
rad @ Temxen (¢ yyeTom pasdopa Bond wa opomenme - 1,2 m 0,8 n/o ufmﬂj
1A 000oRX BONOCOODOB OHA COCTABAAKT OYEHH MANYD Beanvudy: "Harme B
Cpenneft Aspn, 38 ACKMIOYEHUeM OacceilHa p.ATpeKk, Md HE BCTPEYABMCA CO
CTONb HASKMUMA 3IHAYEHWAMA YOeABHOl BONOHOCHOCTR pEeK C IIOmMAaIAME BORO-
edopos donee 5000 - 1000 P /6/. Tem Conee NEHAEM ABARETCA NOATO-
cpouHull nporsoz sTofl "cxymoR" PonW OpH CTONB KAODA3HOM pexMMe OTOKA.

Yro wacaeTcA AHGODMALMOHHOTO odecneveHdn MeTONE MNpOrAOsa CTOKA
pexk Myprad u Temxen, TO, K cOEaneH#pD, OONOEEHWE 3NECE OCTABTCA NOC-
TETAYHO TPYOHEM, HECMOTDA HA Pa3BHTHR METEOpONOrRYECRON CeTH Ha Tep-
paTopnn AdraHncTaHa, HAKONNEHAES DANOB HaGMLNEeHWN HE HABWAX CTaHLRAX
i MOABHBWYKNCA BO3SMOXHOCThL ACMOJES0BAHAA CHHMMKOB CO COYTHRKOE. o=
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OpexHeMy OCTEeTCA Hep3pecTHOf BenpywHa 3aCopa BOIH HE OpOWEHHWE HAa
Teppatopad Hpana B AfrasncTaHa, TEK YTO MaMepeANA B creopax Taxrta-
bagap (Mypracd) m Aya-Ara (Temmer) NawT JAnMwE BechMa NpHOIHMEHHYD
OIIeHKY OTORA BTHX pPeK, OCOOEHHO BO BTODOM Caygae.

HMermpecs B RameMm pacmopAxXeHHMA DAAW HaCMOUEHAH HANL OCANKAMA Ha
POpHHX CTAHUAAX, PACOONOREHHHX B CGaccelHay paccCMaTDMBIEMHX DK ¥ B
dmpxaflunx K AEM paflonax Ha TeppaTopud Adranpcrada B Wpana, OKAZAJNMCE
EOPOTEUMA, HENOMHHMA W pa3po3HeHHAEMM, JBWb HEMHOTME A3 HWX MOEHO Ou-
0 BRANSHTE B KODpeNAUAOHHH{ AHAMW3 INA MOMCKA CEASK CO CTOROM
(radn. 2). KoadfmuaenTH ROpPpenALMA CYMMH OCAIKOB MO 3TAM CTEHLMAM
83 YONMONHHE MepmoN A BereTAlUROHHHX CTOMOB pek Myprad m TenmeH orasa-
ARCH BOCEMA HesHagpTenbHumMA (0,I10-0,30 W meHee) 38 NCHIDYEHHAEM
Taxra-Basapa @ Kymea (0,50-0,60). EcTecTBeHHO, 9T0 CTPOWTE MPOrHO3
B8 TAKAX CBASAX HenbaA. Jamee Owna NpoOBepeHa BOSMOXHOCTE WCHONBIOBA-—
HAA AnAA Opordosa cToka pekr Myprad m Temmen ocankomeprofl W CHeromep—
Aofl mEjopmann® B CacceliHe AMynapbR WCXOIA B3 eNRHOOODASHA LMpHRYyIA-
IROHAEX ycmoBail sTux paflonoB. [lpn sToM Own ACNONBB0OBaH METON ONTH-—
MaMBHOTO OcpenHedna /3/, mospoaslmall Hauwryuwam odpasoM (C TOYKM 3pe-
AHA BuOpAHHOTO KpaTepus) ododwATE wHlopMammME, SANAHHYD B OTHENBHEHX
TOgKAX Mojell OocAamKOB W CHEXHOIO MOKpoBa. Kparepmem cayxaT Koadieoe-
BHT ROpDENALHAA OCpeNHEeHHHYX N0 PANY MYHKTOR BeJWYMH ocankoB (cHero-
2aM8C0B) C NpPenMKTAHTOM (B INAHHOM CAyYae - BEreTalUMOHHHM CTOKOM
pex Myprad @ Temmen). BenuuydHH OCENKOE @ CHEXHOI'0 NOKPOBS NpEIBEApR-
TenbHO HOpMApYynTCA B Bane (x- X ) S, (XwS-HopMa W CTAHKAPT M3-
MEHYRBOCTA avieMeHTa B Touke). Torma ykazauaufl KoapfwupMedT xoppems-
AR MOXHO B3AMHCATE B BAJe

R = o [VT[A (R = NP [n,

rme M -YACN0 OYHKTOR, BIUIKNMEHHHX B OcpelHeHme; T, - cpemHnit
KOSPALAEGHT ROPPENAUAR CO CTOROM OCENKOB B K@XJIOM U3 TYHKTOB;

T;m - cpennull rosbiaup@eHT ROppENAUAN OCAIIKOB BO BCex OYHKTAX Mex-
Iy cosoft.

Orcoma AcHO cne;yeT, 9TO B ONTAMANEHH{ Haoop IR OCpeNHEHASA
ONENYeT BEANYATH NYHKTH, B KOTOpHx ocanuu (cHerosamacH) Handonee
TECHO CBASAHH CO CTOKOM A HAMMEHee TECHO BaauMocBR3aHH. [IpRHLMD
OOTAMBNEHOrO OCPENAEHAA MO3BOJAET YyYecTh HEepaBHOMEDHOCTE Oojefl oceln-
FOB B CHeXHOrO MOKPOBa § OCNACATE RNWAHME chayeafiiux norpemHocTel
EX OUSHEA.

OnpcagAuy coocodod OWN NpoBeleH KOppenAUudoOHHH] aHANN3 CBAZRA
peraTaupodngoro croxa pexr Myprad u Temmed ¢ HAKOMMEHAeM CCAIKOB 38
XONONHHR MmepuoX MO NAHHHEM TOPEHX # OpeXropHux cranuplt B dacceline
p.AMyZEpER R H8 wre CpenneX Asmu (radn. 3). Kpome Toro, Owmm mpae-
JedeAd PesyALTATH CHETOCHEMOR B Gaccefirax pek OdaxwHroy @ YpAnapbs.
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Tadnama 3

lyaxTu B3MepeRds OCANKOB @ CHEeIa, pacnoNomeHHHe B
GacceflHe p.AMyIBpEH, BRANGEHHHE B KOppenAUKMOHHEY aRenA3 nug
paspacoTKA METONla MPOTHOSA BETETALUROHHOTO GTOKA pER Myprad

R Temmen
OyakT ?g?::ﬁ HHH " Hepnunrgﬂcﬂimannﬂ.
MrEgyKyp 2L17 I95I - 1986
Ausodckafl mepepan 3373 1541 - 1985
Horaanme pryas 2204 1940 - 1986
llexays 2564 1940 - 1985
Kanunanadan 1660 1947 - 1984
Komcomomadag 1258 1946 - 1985
Tapm 1316 1940 - 1985
dafiaadan 1215 1943 - 1985
Eycrosadan 1964 1949 - 1985
fisan 663 1952 - 1985
Carreop 2150 I946 - 1985
Carra-Kapp 12684 1948 - 1984
Capu-Tam 3155 1940 - T985
Iopanpar 1437 1958 - 1985
COL, Odmxmeroy 1340 1938 - 1986
Cli2, o 1530 1938 - 1986
Ch3, = 1720 1938 - 1986
Cl4, . 1920 1938 - 1986
CIl5, " 2060 1938 - 1986
chs, > 2400 1938 - 1986
cnz, " 2540 1938 - 1986
clns, " 2660 1951 - 1986
ch9, " 1980 1952 - 1986
CIIO, L 2520 1952 - 1986
CIII, " 2480 1952 - 1986
CIT2, " 2640 1952 - 1986
CllL, ¥Ypamapes 2070 1955 - 1985
coz, " 2250 1956 - 1985
cha3, " 2420 I955 - 1585
Cl4, " 2630 1950 - T985
Clls, ” 2060 1955 - 1985

Npameusanane. Cl- CHOONYHKT MADEDYTHON CHETOCHOMEH.
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B pesymerare dum BuABnNeR pan ONHOJAKTODHHX NPOTHOCTAYECKAX CRAZeH,
OPeIRRTODH B ONSHKA KOTODHX MPREENEHH B MPAJOXEHNA. Raxnuli npempk-
f0p mpencTapAAET COCOM DAL BENMYAH HAKOILIEHAA OCANKOB, JROO CHErO-
S808COB, OCPeNHeHHHX LAA Hadopa NyHRTOR. OcpenHeHge BENWYRH B HO pag -
AR30BAHHOM BHIE MOSEBOJARNO COEMECTHO HCHONE30BATE OCANRKOMEDHYD B CHe-
romepHyD aafopMaman. Hamomumv eme pas, 9To B yrasaHHHX TacMuax

':ﬂ‘ = RospfALMERT KOppeNALAM CO CTOKOM OCANKOE (CHETO3aMacoB B

L - M OyAKRTE; -r.‘, = CpPEIHE® A3 9TRX EENAYNE INA OYHKTOB, BXONA-
mAX B OUTAMANBHHA Haﬁup. 1:,:" = KOoajiROopnesT KOoppensupr & -ro AR
f =I'0 NYHKTOB Mexny codoft; L, = CpeJlHE® A3 3TRX PEAMYHA ONA
BOBX PANOB ocankoB (cHerosamacos); & - rosbfaupent roppenauss
mpenerTopa (OCpeNHEHHHX OCSIKOB JARCO CHErOSANACOE) G NpenAKTA HTOM
(BereTamponnsm croxom per Myprad m Temsen).

Honyvennne pesyabTATH MONTBEpPNAAR BOSMOXHOCTE A HEOOXONAMOCTE
RCMONB30BAHAA NAAHHX CHETOCHEMOK B Oacceitwe p.Odaxmeroy mma nporo-
36 BETETALAOHHOro oToka per Myprad m Temmed, mMprdem NMONESHEM) OKS3&—-
AUCH NAHHHE Aadionersld AADE HECKOMBKAX CHETONYHHTOR B nepenAeft gao-
TR NOARAH; A& OCTanbHHX B CoNBmel CTENeHM, BEPOATHO, CKASHBABTOA
BIRAAAE MECTHHX YCHOBAfR.

Cpenesns o HAKOILIEAMW OCANKOB 38 XOMONHEY NEpPHON MO CTAHLAAM
ORB33/IACE MEHee mHfopmaTABHEMA. COBMECTHOE RCNONB3IORAHUE ocanroMep—
HOR ® creromepHofl MHJOpMAIIAN MPaKTAYECKW He ASMEHWUNO OLEHOK MO opaB-
HEHAD C ACOONBIOBAHWEM ToOABKO nocnenHefi. OnHAKO PMEHHO 3TEM COBMECT-
HEM HAOOpaM CNeNyeT OTHATE NPEeNnoYyTeRde A3-33 wx Conbmel yeTofunBoc-
TR @ HANEXHOCTA 38 CYET raWweHAA cayvafinEx norpemHocTeft Hadaomenaj.
Kpowe Toro, pacwmpessse HaGOpH ODYHKTOB NO3BOJNANT YY9eCTH KOHTpacT-
HOCTH yCAOBAE (OpPMADOBAHAA OCANKOB A CHEXHOI'O MOKDPOEA B Cpendefl
A3aR m Ha sapyCe=HoM wre.

o ouenxam, OpABeNeHAEM B MPANOXEHAR, XOPOWO NPOCTEXABAETCH af-
§eKT ONTHMANEHOrO OCpeNHEeHAA NaHHuX Hadmamenpli. Tek,Hanpuvep, oo-
PeIHEHME BENRYAH HAKONNEHAR OCANKOE 38 HOACDE — MAPT TO CTEHLEAM
Taxra-Fasap n I'apm m MAKCHMANLHHXY CHETOSEMACOE HA HORYX CHErONVHETAX
B CacceflHe p.00Mx@Hroy NO3BOMANO MONYYHTE YPABHEHRE MAA NpPOTHO3E
BOreTAUNOHHOrO cTOKA p.Myprad B KoHUe MALTAE ¢ KoallMOMEHTOM Koppe-
xanae 0,84 mpm ToMm, 9TO aTOT MOKAZATENE IIA KARIOrO OTHENBHOrO pANA
Re npepumaer 0,68 (B cpengem - O 54]. [lopumenne rospfaumenTa xoppe-
JALPA OpA OCPENHEHRA NPOHCXONWT 38 CYET BHMANA He3nBACHMON nHfo pma-
AR KEXJEM N3 cnado B3aAMOCBAZ8HHHY MBCXONHHY DANOE HACMDIeHRl B
rourax ( T 0,45). B HekoTopux chyuaax ofmm# koableuMenT Koppens-
med ( R ) ORASBJICA TOIO Xe NODALKE, YTO M HEHOONBUME K3 Y8CTHHX
( To; ), HO, KaKR yXe OTMEYAJNOCH BHUE, BO MSOeMBHMe IpyOHX npocye-
TOB ¥ rameHuA oaydafiHex norpeuwsocTell npenmoyYTexHue BCe X6 OTUAHO Hae-
dopy penpessHTATHBHHX MYHKTOB,
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Ilna mporHosa pereTaupodHoro croxa p.Myprad B mosue fespans a
MapTa OOAYYeHH MNPOTrHOCTAYECKWE CEASH ¢ KOap[MUMEeHTaMi KOppenAlMn HO
0,77 a 0,85 coorerercTeedHo. JlOmONAATENEHHN y9€T pESYJIBTATOB CHErO-
cLeMoR B Odaccefire p.YpAnaphs NpABe)Nl K BHHYRIEHHOMY YMEHBMEHWD BHOOP-
KA 7o IS gneHoB, HO 3HAYAMO OLEHKR He YJIyIOAA.

Ins p.Temmen, KAR B CJENOBAJIO OXKAIATEH, [POTHOCTHYECKHWE CBABH
OKA3AMACE Gonee caadumm: Koasfd@umenT woppenausm B fempane mo 0,72,
B mapre - 0,78.

Bce npreenmenHue 90ech OUEHHKM NOJYJeHH HE BuOOpKax COe3 ygeTs
1963 r., koropufl Ha Bcex NPOrHOCTAYECHAX 38BACHMOCTAX HaeT peakoe
oTHNOHEHAE OT oCmeil saKoHOMepHOCTA. B aTOM romy cToxk pek B daccefi-
Ae AMymapeR Own Haxe HOpwu, 8 Ina pex Myprad m Temmen cocrasan
2,0 - 2,5 popmu. [lpa oOmefl CAHXPOHHOCTH KoneOaHMfl CTOKA peK B YKA-
sanfux pafioMax HeCROJEBKO MOPHmMEHHAR BONHOCTEH TOMBKO H2 Wre Hadmoma-
nachk Tagme B 1956, 1957, 1975, 1982 rr. OnHako pasnWyne He OWIO
CTONG SHASWTENBHEM, Kag B 1983 r., nostoMmy OpR NOCTPOSHMA YHA3AHHEX
BHUE NPOrHOCTHYECKAX CRA3efl oTH rond OwiM BEADYEHH B 3ABACHMYD BH-
GOpKY.

Ecrecreedno, 49To paxHeflmeil sanavefl ApnAeTcA AIEHTRIAKALIAA MO-
noCHEY AHOMANBHEX neT. C sToft meaARM mMompodyeM MpOBECTA Cdonee Mon-
poOHHR ananns ocodeunocteil 1983 r. [lo manHEM RACHONEHAY 38 TOMNRHOMW
CHEXHOr0 MOKPOBa 0O NocTOAHAOf pefike AA MerTeoniom@nke cT.CeBepAult
Casadr MOXHO CYIOMTE, 9TO OCHOBHO2 CHErOHaKoMJeHre B ropax CeBepHO-
ro Adranncrasa ® 1983 r. npomsomno B mapre. HeraTW, Kpome sTORl CTaH-
DR, AA ONHAe DABHMAHHAA, NpemNropAas JAndo CoOpHas CTaAUMA B sTOM M-
OHE He MOKA3AJA 3KCTPEMANBHOTO HAKOIIEHMA OCAnKOB 33 3emy 1983 r.

AHan@3 ocEOKooGpESYEMMAX NponeccoB Moxasan (rada. 4), 49T0 B
mapre 1963 r. uan tepparopmneft Cpemmeft Aspm Ouno 38{#KCHPOBIHO MEHB-
mee YAC/N0 CAYYAER NpOXOWISHAA MEAOKACOWNCKOTO UMKINOHA M BOJHOBON
NeATeNLEOCTA HA NKCeé @ Xro-BOCTOKE OpH paBHOM KONAYECTBE CAy4aeB Ipy-
TRX OpOUECCOB [0 CpapHeHdAD ¢ maprod L9639 p., KOrma  YCJHOBMA BKCTpE-
MAaNBAOTO CHErOHAKOMJAEGHAA pACHpPOCTPAHANACE HA BCO FOPHYD TEpPpPATOPAD
Cpenuefl Aspp @ Cepeproro Afranmcrana. E TaxOl CATYAUAR MORHO Hpen-
NONOXATE, 9TO YACTH OCAIKOOGpAsyimix MPOLECCOB MPOXONANA HAN 38pY-
dexHiM DTOM @ He HacUmMmanachk Han Hamel TeppnTopueil. [lo caHonTAYec-
Kem Kapram B Mapre [983 r. mpocrnemapanTca 2-3 cayuas, KOrna CpennrA
Asga Haxomenack HA pxHOf W xro-zananHoll nmepndepaA BHTALOAKIORA, &
gan CepepHiM AGTAHHCTAHOM B 3TO BpeMs HaONKIAnNAack PONHOBEA NEATENb-
HOOTH ¢ pA3BATHEM MOmHOW OONAYHOCTA N ROIMONHHM BHNSNEHWEM RAHTEACAB-
HHX OCanKoB. XOpOmO BMNHH 3TA CATYauMn A Ha cHameax MC3 HOAA-7. On-
HAKO 34 HeAMeHAeM AHJopMALMA O CHEre TPYIOHO CYAMTE, MOCYT JW BTA
cnyued B HOXHON mepe OGBACAUTE MOBHWEHHOS CHETOHAKOMNEHWEe B TOpax

Cepeproro AjrasmcTasa B Tewenme Bcero mapra 1983 r.
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Tadmm 4

CanomTaveckde MponEcCH @ BX MOBTOPAEMOCTH (9YACAO Cayyaes)
nax Cpenneft Azpe#t B mapre 1969 p 1983 rr.

L)

CanonTaveckaft mpoueoco Tem |I969 r.|I963 r.

Iesokacnafickafl LARIOH I 4 I
Mypradernft paxnoH 2 3
BepyHeaNynapesRACKAL LRKIOH 3

Cerepo-3ananHoe BTOPEEHAS 5 1 1
CepepHoe BTOpEEHEE 6

Bonnosan meATeNBHOCTE HA ©Ore @

mro-poctoke Cpemmefl Asmp ' 4 1
MarnonopeexEuf LMENOH HAE Cpenaed Asaeft 8 I I
dananaoe BTOpEEHAE I0 2 2

JacnyxnBaeT BHAMAHAR JAET SHCTDEMANEHOrO DEHOI'O NOMOXEHAA MI8-—
HerapHofl BHcoTHOM PpoHTansHoM soHs ([IBIB) B cpemdem 3a mapr 1983 r.
no cpaBHeHpD ¢ TéMm xe mepromoMm I[969 r. (pmo. I), 9To mommHO ompeme-
AATE OoJee MHTEHCABHYD UAKTOHAYECKYD NEATENEBHOCTE 0O SapydexHoMYy
my. lppYem B MApTE STAX sKCTpeMANBAHX JNET HAONOEANECH OTHOCATEABHARA

Puc. I. CpenHee nosoxeHite OCH
MB»3 (usorkncu 552 rila) B !ﬂ?i}—
re 1969 r. (I) » I9B3 r. (2
W CpaHMil erd M3MeHeHHA H}HT?H
mecAus (3,4 - COOTBETCTBEHHO

'—_'-:'!'—-—.-Eﬁ-\:-l'l‘l *I

cradanerocTe nomomedes [IBI3, xors oduWgHO STOT ONEpHON XBpaKTepR3yeT-
cA Gonpmofl Bapmal@efl e MONOXEHWA, @ PA3/NIYMEe B CPEJHEM MONOXSHAR
[[B43 s3Ha9amM0 MO CPaBHEHAD C R3MEHYABOCTED €@ B TeyeHne wmecawa. Jna
OUeHKR NOCAENHEro HA pAc. | HAHECeHH I'DAHALH A3MEHeHRA NoNOXeHRA
MB33 (mzoramcu 552 rila) B mapre 1969 a 1983 rr.

Targ rar cmegenne [BIS xaparTepuayeT CpPOK HACTYILNGHAR RIAMATR-

9eCKAX CE30HOB, TO RHTepeceH Takme JorTr donee paHHero (npam cpemHeM
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RMBMATAYECROM Ccpore 12 mapra) HacTymwneHnA cesodHa "BecHa™ B roms o
DOBHNEHHOR BONAOCTED NEHHX PER MO CPABHEHAD C TOJAMA CHEXDOHHOTO fop=
MADOBEHRA CTOHS HA TeppaTopsnm Cpexnefl Asum B 3apydemsoro wra (Tadnm,
5). 9ror feKT Tag®e CBANETENBCTBYET O Gonee KwHOM nonomenma [BIG 3
OepeoM Cayd9ae @ NONTBEpPENAET HEOOXONAMOCTH AHANM3A ee MONOXEeHWA Mpd
onpeleseAnR YCMOBAW CHErOHAROIMEHRA B GOPMADOEAHWA BETETaAOHHOIO
CTOKA ACCHeNYeMHX DEK.

Tadmm 5
Cpokn nacTymneHmra cesoHa "BecHa"

T'ox ¢ OTHOCHTENERO MOBHINEH- I'n:: ¢ BHHIgHHEH XA8paK-
HO® BOmHOCTED per Myprad m kosedannil cToka
Tenxen p-au Gpanu% it Asap Myprad,
eH

1972 (6 W) 1969 (14 W)
1975 (7 W) 1970 (I3 W)
1576 (5 W) 1974 (I4 )
1982 (4 ) 1977 (IS W)
1983 (7 W) 1975 (18 W)

1980 (17 W)

T98I (I3 W)

1984 (I2-I5 W)
1985 (I5-I8 W)
I986 (21 W)
1987 (I3 I)

HonydeHHHe BHEONH MOXHO CYWTATH JUmE NpenpaprTensHumMa. Heodxo-
neMH Gomee PAyCOEKMEe MCCAENOBAHMA 9TOrO BOMpOCA ¢ Uenbw 3admarorBpe-
MeHHOA (K CPORAM BHIYCKA OPOrHO30B B KOHUE JeBpans W Mapra) AneHTH-
jeranAm Terymero roms. B NpPOTHEHOM CJAyY8e CYmECTBYET PACK Tpydoro
npocgeta (c BepoaTHocTED I-2%) OpA OPHEHTHDORAHWA NOATOCPOYMHOrO MHpo-
rE038 BereTAuAOHHOrO cToka pek Myprad, TenweH HA YCAOBAR CHErOHa-
KomNeHRAA B daccefiHe p.AMynapba.

[lora ue cfopMynApOBAHH 9YETKHE KONWYECTBEHHHE KDATEDUH BHIENe-
AEA JIET C PB3K0 SCAHXPOHHEM (OOBHIEHAHM INA DRHHX DEK) xapaKTepoM
CTORA, HeoOXxOmWMO OpOBeNeHne BCECTODOHHErOD ARANA38 CHHONTAYECHAX YyC-
noPR#t AHEApR — MapTa Ha TeppaTopEs Cpendedt Asmm # AfrasncTaHa c yue-
TOM OONOMEHAA A IuAeMpare LBIG, comocraBNeHdA UX C IONAMA-3HAJNOTAMA
B SKCTPEMSABHEMA cayvaAds. HeoOxomumu Tamse SHANM3 ¥ COMOCTARNEHHE
RAKONVIEHAA OCANKOB 38 XONOAHHN Nepuoll W CHEro3anacoB M0 NAHHHM I'Op-
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Hix CTaHLUME B CHerochkemok. B ycnoBuax neduupra mHdopMauss ocodyp
UEHHOCTE MpelcTABRNAET COYTHHKOBAA ARjopmamps. OdpadoTHa CHEMEOB
HA3Koro paspewednA o HC3 "Mereop" m "HOAA"™ sa I969-I987 rr., HecMmor-
PR HA AX OrpaHMYeHHOE KONRYEeCTEO (TPYNHOCTE NemAdpAPORAHAR M3-34
DJOXOro HAYeCTRBA MIEHKR W CHAMKOB, HAMAYRA sKpaHApyomefl odnacTh A
T.0.), MO3BONMNA COOPATE NMOCTATOYHYD AHfOPMBLAD O MIOWSINAX 3aCHE-
NEHHOCTH W BHCOTAX CHeroBoff rpamuuu [2.5]p Gaccelinax per Myprad m
Tenzen. Apx#E CHUMHOB BechMa8 NoJeseH IONA KAYECTEEHHOTD BHANA28 00—
mefl KAPTAAN CRETOHAKOMJEHAS B €€ NAHAMAKM OYyTeM CONOCTARNEHEA TeRy-
mell CATYBURA C AHANOTRYHEMA NACO BHCTPEMANEHHMA TONAMA MDA AHANOTAY-
HOM AHBJIA3E NAHSMAKW BHCOTH Ce30RHON rpaHaud nmo rpajuxy (pac. 2).

1 -l?*_,-ﬁ'-l"r.-;-f:
My ad yam .
o 200
NWAR 7
2000} e, § -
160 -
1800 |-
Foe(J 712 FIFIYIFI ST 2 ;
i & &z g P 1008 2000 3008  Hepp 37
Pac. 2. Jenampra BuHcoTu CCI' B Pac. 3. BaBROHMOCTH ﬂpﬂﬁﬂl: BE-
dacceftne p.Hggraﬁ Mo CHEMEAM O TETaUROHHHYX pACXONOB
. oT BHcoTH CCI' B daccefine H.I! nu-
1 - 1969, z - IEI'?G 3 - 1974, e Sl
- 1963, 1987 rr.

Tar, Ranpamep, Ha aTOM rpajaKe YeTKO MPOCNEXHBAETCA BECTDEMANBHO
HASKAA BHCOTA Ce30HHOR cHeropolt rpanaun B I5S83 r., AaYAHAR ¢ MapTa

B 10 KOHUA anpend. WMes rakyw seEfopManno, ramnponporsosgcTH Typraen—
CKOT'0 PRIPOMETS IOpPA3N0 MpaBUALAEEe CMODAE OH NpeNCHA3ATE BereTalMOH-
Huft crok per Myprad m Tem=en B ISE3 r.

HafineHHHe SABHCHMOCTA CpPEIHMX BeTeTAUROHHHX pAacxoNoB pek Myp-
rad # Tenxed oT BucoTH CCI' B mx dacceflnax (pmc. 3), HeCMOTDA HA cha-
0y TECHOTY CBASH B ROPOTHKA® DANH Halmomedal, moMxAH 00A38TENBHO
BCNONB3OBATHECA OpH BHNOYCKE NporAosa. B cayvae me BuABACHAON aHOMBAL-
HOCTH ycaoeafl cHeroHakomnedHna B ropax CepepHoro Adranscrane (nonoG-
HO 1983 r.) A ACKNYEHAA BOIMOXHOCTR HCIONESOBAHWA XINA NPOTHOSA Be-
JRYAH OCANKOB W CHero3AanacoB B ﬁﬂcceﬂue AMynapER USHHOCTEL 3THX CBA-
32H Hep3MepUMO BO3pacTAET.
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[PEJMKTOPH ¥ OLEHKH [IPOI'HO30B BETETALMOHHOTO CTOKA

[IPUIOEEHUE

PEK MYPTAE W TEJXEH, BHIIYUEHHWX B KCHLUE SFBPAIA

H B KOHLE MAPTA

Home CocTaB ONTAMANEHOIO Ko~
unuE s D‘!.FHETEJB:L 1% zeﬂm Ouenka
Ma TEHO~ EEEHE‘E z =
el KR e i'g A
1 2 3 &1 5 ‘I=g 7
p.Myprad, cpor BHOYCHE OpOrHO38 - KoHel (eBpans
I COI, Odmxmuroy (feepans) 0,68 2B 0,69 0,77 0,76
Chz2 " 0,69
CII3 " Q0,70
2 TaxTa-Baszap 0,56 36 0,54 0,51 0,66
Tapm 0,56
CapuTak 0,49
3 Taxta-Bazap 0,58 28 0,58 0,62 0,67
I'a pu 0,57
MrHIYRYD 0,99
4 TaxTta-Eazap v,58 28 0,64 0,63 0,77
I'a pm 0,57
MRHRIYRYD u,59
ClII, Ocaxparoy (dempans) 0,68
co2 " 0,69
HIK} - 0,70
b TaxTa-Basap 0,66 18 0,68 0,70 0,79
COI, Odaxmaroy (peepans) 0,72
chnz2, " 0,64
Cli3 " 0,86
COI, Ypamapea (gespans) 0,76
Cli2 - 0,58
p.Myprad, opoK BHOycHe MpOrHO3a - KOHEL M8 pTA
I Taxra-basap 0,62 36 0,59 G, 49 0,75
Kymgra 0,56
Tapu 0,65
faftsadan 0,52
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[lpononxenpre npruaoxeRas

2 3 4 5 6 T
TaxTa-Easzap 0,62 36 0,64 0,45 0,84
Tapa 0,65
Cll3, Odmxaaroy (maprt) U,68
Cll4 " 0,62
Taxra-Basap 0,61 28 0,67 0,55 0,85
Tapm 0,65
MrHIYEYD 0,68
ClOI, Odmxmneroy {gfempans) 0,68
cnz " 0,69
HIK " 0,70
TaxTa-Bazap 0,72 18 0,74 0,68 0,87
ClII, Oduxmuroy (¢eepans) 0,72
cnz " 0,64
cn3 » 0,86
ﬂ[[]., FFEF.EPLH {@Bﬂﬂﬂ.ﬂbj 0,71
c2 » 0,80
cns - 0,73

p.Tenxen, cpo¥ BHNYCKA NpOrHosa - KoHen deBpans
CIIL, Odmxenroy (Jeepans) 0,62 24 0,67 0,78 0,71
CII2 e 0,72
Taxra-Basap 0,57 24 0,64 0,70 0,72
ClL, Oduxuaroy (fempanst) 0,62
cnz " 0,72

p.TemxeH, CpOK BHNYCKA MpPOTHOSA — KOHEI MapTa
Taxra-Bazap 0,62 25 0,55 0,52 0,67
Kymxa 0,58
['apm 0,44
Taxta-Bazap 0,62 25 0,65 0,60 0,78
ClI, Oduxuuroy (dermpans) 0,62
cnz - 0,72
Taxra-Basap 0,62 25 0,58 0,55 0,72
T'a pm 0,50
MRHYYRYD 0,43

ClI, Odmxmarcy (fdeepans) 0,62
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OpononmeHse NpANOREHES

L < 2 4 5 6 7
Cli2, Odmxmaroy (feppans) 0,72
Taxra-Easap 0,62 18 0,61 0,70 0,68
ClII, Odexmeroy (geepans) 0,61
crnz » 0,66

COI, Ypamapea (Jespans) 0,55

L.

Concok nmTepaTypH

Byraes B.A., Jxoprzrno B.A. Cruomrs-
vecrre npoueccu Cpemnef Aamw. - Temxent: Wam-Bo AH ¥sCCP. -
1957, - 477 c.

B pemMme R HHE METONRYECKAE DEKOMERIALMM MO ACHONBLI0BAHAN

COYTHUKOBOA AHfopMauAR B oNepaTWBHON npakTAKe. Kaprupomanse cHex-
Horo mokpopa (Ilom pem. B.E.Kynpmadoms/l.: IappoMeTeonsmaT, -
I980. - 76 o.

.Tertkep M.H., Wenpgaec W.J. Merogera ompe-

TesieHdA ONTAMANBHOTO AACOpDE CHETONYHKTOB IAA NMPOrHOSOE CTOKA Top-
Hux pex// MaTepwaii TAACAONOr@YecKAX Recnenoesdall. COOpDAME cTa-
ret/M.: - 1976, - Bum. 26, - C,IB4-192,

Hapwanrn B.H. Jonrocpoysuil nporaos BojAOCTA pex Mypra-
da n Temmena// Tp. M. - 1957, - Bum.62. - C.3-53,

flapes B.K., TerTrep M.HW., Oarosra
P. BE. Heroropue x8pSKTEPHCTHKA DEXAMA YCTOWYABOrO CHERHOIO
nokpoea B ropax aamykyma// MaTepranu MASIMONOIHYECKAX ACCHSNO-
BaHul, cOopHmk cTrateil. - M.: 1986. - Bum. 56, - C.73-78,
yxnsno B.I. Pern Adranacrasa// Tp. CAHUIMH. - 1968, -
Bun. 42(57). - I72 c.
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I.%.CAJMXOBA

A JPOCHHONTWYECKUE YCHIOEUA PE3KUY WIMEHEHWH
PACXOJIOB EOJIH B p.3EPAEUAH ¥ MOCTA JIVILYJM
B MEPUOJl OOJOBOLEA

Ha perax NeNEANOBO-CHErOBOI'0 MATAHAA, K KOTODHM OTHOCHTCH
p.0eparman, NONOBOJEE HAYMHAGTOA B KOHNE ANpENA — HAYANE MEA M 38-
FAHYRBAETCA B ceHTACpe. Ha (oHe MOBOJEHO MISBHODMO MNONLEMS RAM cHOamg
OOROBONBA OTMEYAKTCRE BOMHH, BMILIATYNA KOTOPHX, KAK @ caMoro oGwema
NOROBONEA, 28BACAT OT AAKONABOAXCA 33 2UMY OCAINKOBE A OT aHoManRil
neTHefl TemMmepaTypH B IOpHHX paflorax.

B mae - ppie, & B oTmenkHue Tomu (Hanpamep, IS8I, 1987 rr.)

B Anne OORABHHE NOXNM, OXBATHBAKURE Bech cdaccelH, Moryr cfopumpo-
BATH JOXNEBHE DHEW, B TO BpeMa Kar Hedonpupe NOXER WAA NOXIW  JO-
KANBHOI'O X8[pAKTEpA He TONBHO HEe BHINEADT MNOBHUEHAA DPACXONOB BOIH,
8 m3-32 DOHAXERARA TEMOEpPATYDH BO3NyXa M YMeHBUWENNA TanHpra oCyCIOB-
JFRBADT AX cOap.

Becs sroT ROMmMexc crTokoodpasymmux {EKTOpPOB ompenenseTcA CRHO-
OTAYECKAMA nponeccama, paspREamoueMicA Ran CpenHedt Asmeft. Ilpn  sTOM
OCHOBAEM JexTOpOoM, BAMALMAM Ha JOpMADOBAHHME CTOKA 38 KODOTKAE MOepR-
O BpeMEHR, ABAAETCA TEMNepaTypa BOSHywHO# mMaccH Hajy Caccefinom,
OCOOEHAO B CAOE OT MOBEPXHOCTH 3EMNA IO BHCOTH 5 M.

Pacnopenenedne cpemHefl TeMmepaTypd B sTOM cjaoe (Mexny maodapp-
qecRAMR noBepxHocTAMa 500 rlla {l:l5m)u 1000 rlla EHIE'DU] OTpaxaeTcsa
B8 FAapTe OTHOCRTeNBHOf TOomorpadjam QTIDEI{]' WasecTro Takme /2/, 9ro

Hﬁm = Htﬁggﬂ + Hmm' Jem Bume A300ApHYECKAA NOBEDXHOCTE, TEM

foXEme ee IeONOTEHUMAN SABACAT OT TEMOEpATYPH BO3NYWHOH MaccH B
cr0e OT MOPepXHOCTA 2eMMA J0 sTOfl BHCOTH A MEHBWNE OT JARMEHAA HA
YpOBRS HIEDD' nosTOMy MOXHO cuaTaTh Hgnn 2= HIE?;D. Orciome cnenyer,

YT0 ODOBHNEHHE TeMOepaTypH BOSHYNHOR MACCH, 8 CAeNOBATENBAO, B CTO-
KB pEER 38 CYET TAAHAA CHera CBASEHH C reonoreHumanoMm Hgng, ® HIO-
gopoT, DOREXEHRe TeMmepaTypH A TAAHAA OPOMCXONAT MpR OOHM®EHRAR I'eo-—
" mOTeHIRAana.

ARann3 cpA3el A3aMeHEHAA CYTOYHHX PACXONOB BOIH R IecNOoTeHIAS-
3A MOKA3aNA, YTO HA BETBR MONLEMA NONOBONEA R3MEHeHWEe CTOKA pEKM 38
0Y6T TAAHAR S8BACAT He CTOABKO OT WaMeHeHAl reonoTeHOMANS 38 CYTHA,
CKONBKO OT OTKNOHEeHHER ero OT HOpMAABHHX ANA H&EHHOPO Neprona 3Have-
gefl. Pacxomu BOXH MOI'yT NOHREATECA, XOTA CeoNMOTeHU@AN NOBHIAETCAH,HO
0CTABTCA HHEE HODMABNLAHX 3HAYeHdAft. B TO me BpeMma reonoTedHura] Mo-
EOT NOHEAXATHCA, OCTABAACH BHWE HODMH, DACXONH x& OYIYT eme NOBH-
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WETHCA WJAR OCTABATHECA O3 paveHeHWit. Ha BeTBR cmans OONOBONBA, W3-
38 HCTOMEHAA CHEXHHX 38MACOB, 33BACHMOCTH CTOKE OT HWiaMEeHeHRH reono-
TeHUAANa @A, CAENOBATENBHO, TeMnepaTypH MeHee TecHHe. [Ipn BHcOKAX
3HAYEHWAY TEMNEpATYPH A TeONOTEeHIAAN2 pPACXONH BOIH NMOoBHmAaKTCA (cma-
dee, yem HA NONBeMe TONOBONEBA) ANA ocTawTcA de3 mameHeHall, a Bo
BTOpON NMONOBAHE ABCYCTA MOTYT IaXe W MOHAXATHCA. YETKAA CBASh A3ME-
gednfl cToka p.3epaBmad ¥y nocTa JYyO¥AR ¢ OTEJIOHEHAAMA DeONOTEHUASNS
OT HOPMH BAIHA HA PACYHKe, IIe MpABEIEHH FRIporpadu p.3epaBman B
mae - gerycre 1986 r.,m OTKJOHEHAE HEGG OT HOpMH Hap dacceflHoM B
aTOT Oeppon, rne Hﬁﬂﬂ ~ cpennee no Tpem nOyHKrTaMm (TamxenT, Yapnmoy,
Iyumande) snageHpe reomnoreHupana sa 03 9 Mok.
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OCAJKOB B 1986 1.

B padorTe OWIR NpPOAHANUIAPOBAHH CHAONTAYECKAE NPOIECCH 33 NepA-
on maft - aprycT ¢ 1950 mo I%986 r., oCycnORNTABSKMAE A3MEHEHRME pacxo-
JOE BONH B pexe, Havpeas ¢ 30 u*/c @ Cdonmme.

C yueToM BpeMeHR NOCEraHEs Tanux BON OT BepxoBalt no JIynyneft
(B cpemdeM OKOMO CYTOK) CRHONTHYECKWE MpOUECCH A BAA BHCOTHOrO NO-
NA, OOpENENADmEr0 9TOT HpOLEcc, BCONENOBANRCE 88 NEHH JIO PE3KOrD
A3MEeHEHAA pACXONOE BOIH.

BragAre aTMocdepHol mprynaome Bay Cpenmneit Asnelt HA COTOR
p.3epapuaH ACCAENOBANOCH RA OCHOBE aHANAS8 NOJNOXeHRA OapRyecrAx
cicrem Ba ATgpy © HpRBNEdenmeM mprsemHux KAPT W KapT ATgep, Alpog

| ATEW'
Pacxonsd BONH B pEKe RAYWHALT PE3K0O YBENRUABATHECA NpA OCymecT-
ENEHHE CHHOMNTAYECKAX NpPONEcCOB, BH3IHEAKMAX DE3KOe MOBHNIEHAE TeMmne-

parypu B ropax /I,3/. B mae - moHe peskall MomseM BONOHOCHOCTH
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EAYRHAETCHA 98 CYET BHHOCA TEmna ¢ pra. 3ro OPONCXONNT OCHMHO MEepexn
samafHuEM ANA CeBepoO—-38MajHHEM BTODXEHMeM, KOrne ropHHe palionH, B TOM
gacne ¥ 3epaPMAHCKAA IOJNAHA , HAXONATCA B NepernHefl YacTH BHCOTHOH
JOECAHH MJR B TEMINOM CEKTODEe DEHO-HAcCHA{iCKAX, MYPraGCcEAX ANW BEpxXHe-
AMYZIE PERHCKAX LWAKJIOHOR.

B gnne - ABryoTe MHTEHCHBHH{ DPOCT pACXONOE BOIH OTMEYaeTCA TakK-
®8 Mepern BTODMEHAEM, TepMuseckod menpeccpell ¥ MAJNOTpaNNEHTHEM IOJNEM
NOBRRXEeHHOrO IABNEHWA, OCOCEHHO MpA DOCHNEIRAX MpOLECCax B cTamupm MX
sapepmeHAs Mepel BTODXEHAAMA C Sanana ANM Cepepo-3anana.

Ha gaprax Hﬁﬂﬂ 6uNA BHOSMEHH CNemyimAe THNH BHCOTHHY Ooneft,
0GyCNOBARBALWAX MDADOCT PACXONOB BOIH, Hpepsmawmux 30 M3/c.

1. Han penTpansHuMA A BOCTORHEMA pafionama Cpepnell Asam REXONAT-
cA MomHuil rpedenb, B HEROTODHX CNYy9YaAX C OTHENBHHM USHTDPOM BHCOKOT'O
naBNeHAg. YNRTDAMONADHAS WAA HODManbHAA AoxGana ¢ palorom Cndupa
AAR Ypana pacnpocTpaHseTcH Ha cepep Hacnms anm HaPkasa, 8 B HEKOTO-
pHY CAY98AX A ODaneko Ra ©r, Ha pajiors Typma ana Wpana. B noxOuHe
MoXeT CWTE UMANOH. Ock nmuaHerapHofl BucoTHOM dpoaTaneHoft sonn (MBI2)
npoxoneT depes Cpemmsemuoe mope, Typusb, Hacnefickoe Mope, CeBepHHE
pafioru Cpensefl Asam m Janee Ha paiioHH 3ananHof Cnoapa. leATpanbHHE
A BOCTOYHHE pafiou Cpegeell Asmp HAXONATCA BHE KAKOH nado fpoRTanb-
'HO} 30AH, 9TO cnocodCTBYET MOMHOMY MpOrpeBy BO3NYLHHX MACC.

Ha mpmsemux kaprax A kaprax ATggy B JanangAoft 98CTH MEpPHIAO-
HANMBHOTO TpeCHA B NpR3EMHOM cJoe OCHYHO NMpOCNEXABAETCA XoJonAHi
gpoar. Jleamenme fpOHTE 3aAMENNEHHOE, TAK KAK ORO HAXOLWTCA MONL MepA-
NROHANBHHMA NOTOKSMA B NONBPEPrgeTcs MHTEHCABHOMY DA3MHEAHAD A3-33
rpaHciopMaLIAR BO3NYWHHX MACC HAN 3alalAEMA paftoramp TyprmesRan R
BOCCTREHABNABAETCA B Tex ¥e palioHax HEONHOKpaTHO.

Uame aTOT THND OONA OTMEYAETCA B ANHE A pexe B ROAe A ABryCTH.
TeoMOTEROAAN HAN BOCTOYAEMA paflosamm Buwe Hopwd Ha 4 rlla A Gombme.
PacxonH BOXH 38 CYTKM B 98BACAMOCTA OT BONHOCTR TON8 MOTYT NMOBHOATE-
ca B ManoponEe Tomd or 30 mo 60 w3/c, a B MAEOroEonHue — mo 85 w3/c.

2. Bes TeppaTopmsa Cpemmelt Aamm, B TOM HHCNe @ BOCTOYHHE TOpHHE
pafloEd, HAXOIATCA NOX BINAHAEM cydrponadecroit NMoJOCH MOBHNEHHOTO
reonoTeHUMANa ¢ OTHEABHEMA Apnpam (cyOTpONAYecKOEe ROMBLO BHCOKOTO
JRENEHAs NPANONAMMAETCH MO HedTpanbhux paflodos Lpenred Aapn). [BI3
pacnonaraeTcs cepepree 50-ft mapaxnenmn, 9TO cnocodcTBYET, HAR YHA32-
HO BHUE, MOmMHOMY OpOrpeBy. ¥ semns MalorpaimeHTHOE OOAe OOBHUEHAOTO
@7@ OORAMEEHHOT'O NABJEHMA B CTANAM YyrposSH CEBepHOrO WA CceRepo-3alal-
Horo BTopxeHAs. TAKO{ TAO BHCOTHOrO NONA 9ame ARMABTCA npuup=Hofl pes-
KOT'O MONBEMA PACXONOB BOIH B RRMME — ABCyCTE, R oco0sHAO HAa BETBEA
OOmseMAa MONOBONEA, 8 HA MAKAX TMARONKOB PacxofH YNepRABAKTCA HECHONE~
Ko nAefl DOBOMBHO BHCOKAMA.
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B MaxoponAue rOIH 3a CYTKA pacxoN YBenwumBawrcs Xo 45 m%/c,
a8 B mHOroBOnHHE - no 80 mM¥/¢c. Teonmorenuman Hgng HAM paccMaTDABaeMu-
MR pafloHamMp BCerfla BHNE HODMY INA JNSHHOIO NEpHONA A MECALS.

3. llerhan Tepupvecran menpeccAn. Temnuft BHCOTHH! AHTHUAKNOH,
EOTOpHR Becerna cymecreyeT Hapm Apampell m WpaHoM, pacmpocTpanaseTcs Ha
sapamHNe m nedTpanbHue paflonu Cpensefi Asep m manee ma KHasaxcram n
Cadmps, rrydokas NomORAA cnpaBa oT rpedus BHTAHYTa ¢ 3anmansofl Cade-
pa Ha Mamap. .

Ha mpaaeMuux CREONTAYECHRX Kapray TNYOOREA @ OCUMpHAA oONACTH
HASKOT'O IABNEHAR, CymecTEYDmEA Beck JeTHAR cesod man Mepenmnedt Asu-
efl, ® Depaon HERCONBMETO PA3BATAA M YOAYOJIEHMR 38XBaTHRaeT cBoedl
cepepHON wacTso CpemAno Asup. Ha wro-poctome ee, many pattonams Tan-
EAKACTARA , MOXET 0CpA30BATECA CAMOCTORTENBHAA decdpoHTanbEas ob-
JACTE HA3KOI'O NABNEHAA C XOpOWO BHpameAHof#l UAKAOHAYECKON LADKYAADA-
ell Opa AcHoll cyxoit moronme. Cpendss A3@s cama CTAHOBATCH MOmMHEM HOC-
TABMAKOM Tenna B atmocdepy. Dmaronapa CAMEHHEM CEEBEpO-BOCTOYHIM BET-
pEM B HACXONAMAM MOTOKAM N0 BOCTOYHOfl MepRfepAR BHCOTHOTO BHTHIMKIO-
HA MO0 NpeIropHEM @ FOpHEM paflOHEM IO BHCOTH 3 KM CHABHO MNOBHIEETCH
TeMmepaTypa Bo3nyxa. Enmme 3 mM TemnepaTypa BO3IYXS De3KO NOBHIAETCA
HEn CacceflRoM B saBepmawmel cTAmMM STOrO OpoUScca, KOTHNA TpeCeHE
SAHAMEET BOCTOYHHe palloHH, & momOaRAa ¢ cepepa Hanmpapnens Ha Tpder-
CROE HATOpRE. _

Tepmpueckan MenpeccAd 9Ame OTMEYaETCA B ANVIE - ABCYCTE, Ie0-
ODOTEAMRNAN MpeBHEAST HODMANLHNE 3HAYEHAR NNA N&aHHOTO Mecsus Ha 4 rlls
A Bume. ' :

Pacxonu BOIOH 28 CYTKE YEEIAYHBADTCA B MAJNOBONHHE TONH JIO
40 w3/c, 8 B mHOroBOREEE - ;o 60 M3/c @ CoNee WM@ OCTALTCHA BHCORAMA
B TeYeHHMe HECHONBKAX IHell HB MEKe OONOBOREA,

4, BucoTEas QpOHTanBREA 30HA NDOXONAT UepEs LEHTpaNEHHE pafloRH
Cpez=eft Aspr (ock ee mpocnexaBseTcA oT YepHoro m Hacnmafickoro mopeft
gapes uedTpanecAHe pafloRy Cpexsefl Asum R manee Ha BOCTOR).

B MHOTOBOIEHE TONH PacXolH BOIH MOIYT MOBHWaTECcA mo 60 m3/c,
78me 38 CcYeT JOCEeraHRA NOXNEBHX BON. B MaNoBONHHE PONH 2TOT TAO DoO-
AA OC0HYHO He BH3YBAET DEJKOrO YBEeNUYeHMR [pACXONOB BONH, B Yame OTME-
jaeTcA coan. B p.3epapmed pacXOnH BOIH DPE2KO CHAMADTCA NOCHe xonon-
HHx BTOpREHA# RAR OJOpMIEHAA BHCOTHOT'O LMKIOHA HAX MEeHATPANBAEMA A
BOCTOYHEMA paflosamp Cpendefl Asmp. Cnapm pacxomoB BOAM MOXeT OHTE INA-
TONEANM B DE3YNRTATE OCYMECTRNSHWA HECKOJNBHAX BTOpP®EeHAfl, B OCHOBHOM
¢ DEEEDA A CABEpO-3AMANA ¢ HedonempMp OepepumaMmp B I-2 mAs.

3anafiHde BTOPEEHAA TOMLKO B MEE MOrYT BH3INBATEH PeSKOE YMeHEWNE-
7% BONOHOCHOCTH, B @OMEe - ABrycTé B DEIyALTATE TpadcjopMaOAR BO3-
TYNHEY MACC 10 Mepe NpoxoxmeHnA (pOATA Yepes NYCTHAM TEMNEepaTypa B
ropax MOHAEAETCS CNACO A pACXONH MOYTH He MeHADTCH.
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Odpasosanne BHCOTHOrO UAKNORA Haj Cpenued Asmelt npuBonpT K
pe3ROMy cO2Ay BONOHOCHOCTH, €CAA HAa M30Capadeckoll moBepxXHOCTA
800 rlla oH ouepupEAeTCRE OBYMA W CONee ABOTAMNCAMP C NAaBNEHREM B [eR-
tpe gaxe 570 rlla. B opnsemMHoM cloe MOXeT OHTE MANOUPANAEHTHOS® MoNe
NOHEMREHHOIC NABNEHAR MMM Cnado BHPaXeHHOE LMKAOHAYECKOE MONEe HAN
IEATpANEHEMY A BOCTOYAEMA pafioHamp Cpenmeft Aznmn.

lo nonoxenuw Capagecknx cacrem HA Hgnn OHIO BUIBJIEHO 9ETHDE
THO3 BHCOTHOTO NONA 33 CYTKe no peakoro (Ha 30 m3/c m Gonee) cnams
pACXONOB BONH.

I. Cpennaa A3MA HAxXOHUTCRA OON BAMAHAEeM CGNOKRDYwmero nopouscca.
lpedenr saHnMaeT odwapHHe pafonu Emponedickoifl TeppaTopuw aaw Ypana,

B HEKOTOpHX CHOy9afAx Mo wacopofl crpenke paszpopaynpaeTcAs Ha pafioRd
danapaoft Cadppr. Ock ero opHeHTHpOBAHA C KA HE CEBEp RJIR CEBEpO=-
38080, 8 OpW YARTPAMONADHOM NpoLEcce - HA CeBepo-BOCTOR. Cnpaepa oT
rpedAa raycoas JOxOMHA HOpPMANEHAA AJR YNBTPANONADHAA, HAMNpaBAEHHAEA
HE LEHTpaNbHHEe B BocToyHHe palioHu Cpenmmeft Azmn, 98CTO C OMKJIOHOM.
Cnepa or rpeCHs NORORAR OPMEHTAPOBIHA HA palloHd YepHoro mopsa. Ieo-
poTenmpan Bcerns donee geM Ha 4 rlls ppxe HopManeAux aAageHAf. Pac-
YOIH BONH B MAJNOBONHHE TONH MOPYT OOHMXATECA mo 60 m3/c, a B muOro-
BONHNE Conee pesko — Ao 80-I120 m3/c. llpu 3IHAUMTENEHHX OCAIKEX B pell-
KAX CAy9afAx pPACXONH BONH MOPYT NOBHMATHCH.

2, Ha pocroynue paijowd Cpendeit Asmp HAanpapneda Taydokas noxda-
gAa ¢ Epponefickofl TepprTopen, Ypana pan Cudapw (ock NOXOMHH MPOXOHET
0o MepRnRaHY ?:‘J':'}. B noxdmHe MO®eT OHTE UMHMOH, ogepuynBaeMufli omHOf
R30rRncoit, ¢ AaBaeHpneM B uentTpe okomo 570 rila. B npmaemHEOM cnOe HA
depaBmaHCKYD NOAAHY OCYmMECTBNASTCA CEBEpROE MAR CEBEepO-3ananAce BTOpP-
zeape. [eonoTedumasn BCETHS Haxe cpemAnx 3Havenall. [lommmenae pacxonos
BOIH 38 CYTER B MAnomomAue roxu mo 40 M2/¢, 8 B MAOUOBONHHE — N0
120 m3/c.

3. BucoTEu#t unkmoR mexny 60 u 70° .. # 50 - 459 ¢.w., owepuu-
paeMufl omHON MAR HEeCHONBHAMA M3OTANCAMA, C NAaBNeHHEM B LRHTPe
568 rlla p gaxe. [eonoTeHuman Bcerna HAme cpenHpax sHavedafi. Ha 3e-
PABDIAHCKYD LOMMHY BCE BpEeMA OCYMECTBAAETCHA NONTOK XONONHHX BOSIYM-
WY Macc. B Tex ciyvasx, KOrma NOJRHA HaxXOOMTCA B Nependefl 9acTA
UAKIOHA , MOMHHEe KOHBEKTHWBHHE ABJNEHMA BH3IHWBANT OCANBAHE OCALKA MO
peefl monmde (kar B mome 1987 r.), B pesynrsTATE KOTOPHX OCpa3ywTCA
noznepue ORKA. OOSHYHO ®e NpPA BHCOTHHX LAKNOHAX pacXONH BONH N&IEDT
10 50 M3/c B manopormme rond B mo 80 m3/c - B MHOrOBONHEE.

4, llppoTHaA BuHCOTHAA (pOHTANLHAR 30HA MPOXOLAT Yepe3 YepHoe,
Kacnafickoe mopa # Cpensow Asap. YacTo sTa 30HA ORAMIAET LAKMOH HAa
cepepe CpenHel Aspn (Hel ApaNbCKAM MODEM B DI'OM Kasaxcrana). I'eomo-
TEHORAN HA HEDD MOXET OWTE B Npenenay AOpPMH INA NAHHOTO MEepAONa B
Aawe. lloHpweHue TemmepaTypH B ropax 38 CYeT NepeHOCa 38MANHOTO donee
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DPOXMAIHOTO BO3JYyXa MAR HedONBmAX NOXNEl BN3HBAET COAN pPACXONOB BO-
IH mo 80 M%/c KK B MANOBONHHE, TAK M MHOTOBONHHE DONH.

BuBOXH

Ananas amocgepaoll uAprynAuer Hen CpenHeft Asneft B JeTHal mepa-
OL MO3BOJMAN BHABATE OCHOBHHE THOHM BHCOTHHX moNel HA Hgnn, BHIHBADMES
SHAYATENbHHE ROoNeCAHMSA PACXONOR BONH B p.3epamman y mocta Jlymyma,

Peskoe yBenmueHWe DAcCXONOB BONH B PEKe NPOMCXONAT B OCHOBHOM
Nps HANAYHA MOMAOTO BHCOTHOrO IpeCHA HAN USHTPANBHEMA M BOCTOYHIMA
paftonamp Cpenseft Asapm, MHOPIA C OTHENBHEMA LEHTDEMA BHCOROTO IA0MN0=
TeHUMAaNs .

lpr Tepansecroft mempeccrm aTOT rpededs Conee MOmEH B NpPOCTHpa-
ercAd HA TeppaTopep 3anandofl Cadmpn. Pacxons BONH pE3KO YEeNHGYRBA-
DTCA TaKme NpA NPONBANEARM HA UEHTpanbAHe paftons Cpenmeft Asam cydrpo-
ORYECROTO KOMBLUA MOBHIEHHOTO MeONOTEHOMANA.

Bo Bcex cry9smx peskoro OONLEMS DACXONOB, BHSBAHHOTO TaAHHEM,
reoNOTEHUNAN BHIE CpDENHNX MECAYHHX 3HageHaft Ha 4 rlla p donee,

Pearnfi cnam pacxoOnoB BONH OTMEYEETCA B CHAYYaAX pacHpOCTpaHeHAA
JoxOnHE HE BOCTOYHEE pajions Cpemueil Asmiu, vame nNps CRNOKADYDMAX Opo-
pneccax fang Emponefickoit teppaTopuedt aam Ypanom. Ock nomOaHu MOEET
OHTE HANPABNEHA HOPMABNEBHO MMM YABTLANONApHO. PACXODH pE3KO CHAXALT-
CA TAEme Npy OCpA30BAHAA BHCOTHOI'O UMKJIOHA HAN UEHTDANEHHMA A BOC-
TouHEME pafionamn Cpennefl Asun, KOTOpH!! OvepyuBAETCA HECHOMBHEMA R30-
CRICAMA.

Bo Boex clyuyasX pesSKOrD COBNA PACXONOE BONH IecNOTEHOM8N] HAXE
CpeLHWX MECcAYHHX 3HA9eHAl.

Pexe pacxons Bonmu noHexawrcs nps [IBI3, npoxomamefl 9epes wenT-
panseue paflons Cpeneeit Asmu. Ieonorenupan Hgpq B aTRX cAyvaAx moxer
CHTh OKOJO HODMH.
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J.X.CAIMXCBA, JI.&.JAXOBCKAA

METOIl KPATHOCPOYHOI'O [IPOTHO3A PACXOJIOBE BOJIH
p.3EPAEIIAH ¥ TOCTA JYNIYIM B MAE-ABI'YCTE
C SARIAIOBPEMEHHOCTEY 10 OATM CYTOK

MeTon mporHosa CpemHRX CYTOYHHX pacXoNoB BOAH p.JepaBmed B Ne-
paonm mMaif - aBrycr paspadaTuEancs InA 0.Jynyas, pacloNOXeHHOrO HA
repparopun Tamzmxkacrana. Huxe aToro mocra B Yaderucrale CymecTBYeT
IrycTad CeTh KAHANOB A KOMMEKTODOB, KOTOpaA CYymecTBeHHO Tpadcdopmn-
pyeT CTOK; BHNE MOCTA KAHANOEB NOYTA HET, M DEXAM DEKM CNASOK K ec-
TecTBeHHOMY. B mCcTORax pern pacmonomeH n.Yyarp), BpeMa moderasmA oT
RoTOporo o m.Jynynm oKOMO CYTOK, CTOK aTHx IBYX MOCTOB XOpOmO KOp-
pennpyeTcA, ONHAKO BepxHAll mocT He AAdopvaumoHHHN. HedopMmanmorHEMA
ABNANTCA JALbL ypopeHsHE n.XywepxaT n n.llere ma p.dannapes, pacnoso-
xenHde B BO-I00 wm or Jynynell, Bpema noderaHps MO KOTOpDHX MeHee Cy-
TOR. CrepoeaTenbAO, INA NPOTHO3a CTOKA ¥y m.Jynyns ¢ sacnaroBpeMef-
HOCTED COJNee CYTOR HEeNb3A ACNONBE30BATE CBENEHAA MO CTOKY Yepes BH-
meJexampe MocTH. Jna sToft HesR TPANMUMOAHO WCHOABIYOTCA INAHHHE O
TEMOBPATYpPE A OcCAIKAX MO CTAHOMAM, pacOONOXeHHwM B Caccefire.

B HRacToamee BpemA OpPR BHOYCKE ONEDPATABHHX KPATHKOCPOYHHX MpOIr-—
HOSOB CTOKA NpAMEHAWT KAYECTBEHHHE 3JABACHMOCTA pACXONOB BONH OT
arx daxropos. lpm sadraroBpeMeHHoOCTH IEOE, TPOe (MO MATR)  CYTOR
ACOONE3YETCA NMPOrHO3 TEMNepaTypH A OCANKOB, MOAYUEHHH{ HA OCHOBe
ORAOHTARO-CTATHCTAYECKOIO METONA, pazpadoTAHHOTO B OTHENE YHCIEHHHX
MeTonoB nporrosop CAHMIVHM, MeTonm aMeeT neNoOCTATOYHO BHCOKYD OMpaB-
IHBRAEMOCTE, YTO OCNOXHAET ACNONB30BAHME Ero B OpPOrHO3ax CTORA.

B pacroamee BpeMa B omepaTHBHOM pexAaMe B TAnpoMeTUeATpe Y30ex—
croro YIM mo xasanam cBAsm B cacTeme CARII A3 pasnuyYHuEY NPOrHOC-
raveckax mentpoB (ECMF, KWBC, RUTH) nocTymaeT ramponnHaMpgeckaflt
nporsos monefl Henn € 380RaroBpeMeHHOCTBD IO NATA CYTOK. B craTke
/2/ nomasara TecHas 38BACHMOCTE M3MeHEHAH CTOKS C @3MEeHEHWeM reolo-
redimana Heyn @ OCOGEHHO © OTKIOHEHHEM €r0 OT HOPMH.

KosjpjaupuenTu woppensuun Mexny gaxTaueckumu monsmp Hgnq B mpo-
THOCTAYECKAMM , HANpaMep Bumyckaemump Eppomefckum uenTpom ECMF,
COCTABNALT Conee SO%, MOSTOMY MPOTHO3H ¢ TAKO# ONpaBNHBAEMOCTED
MOXHO ACNOAB30BATE NpR NPOT'HOSE CTOKA.

liAa NporHO3a CYTOYHHX DACXONOE BONH WCOONB30BANOCE HE MOJe
TEeOmoOTEHLMENA , 8 TeoNOTEHLMAN RAa RM3odappueckoll nmoeepxrHocTA 500 rlla
B KOHKpeTHHX nyHktax (Tamrent, Yapmmoy, lywaxOe), nomyseHHu{ nyTem
HHTEPOONALAN MEXLY 3HAYEHUAMA B y3nax CETKM.

[lporaos Ha nmepBHe NBA JHA CTPOWJICA HAa OCHOBE (BKTHYecKOHd

exenHeBHO] IAILpOMeTEOpONOrAYecHOR ABQODMELIAN.
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B ocHOBy mporHosa nsmesesull CTOKA ¢ 28(NATOBPEMEHHOCTER Tpoe
W Gosee CYTOK COuN B3IAT MONY4YaeMufl B onepaTABHOM pexaMe OpOTHOS
Ham B Ero OTKIOHEHHE OT HOPMH ILNA NPOPHO3MPYEMHX CYTOK. lpyraM mpe-
HAKTODOM, HETPANMUAOHHHM IUIA NPOrHO30E, CWia TemMnepaTypa BO3Nyxa B
ceodonmHofl amvocfepe Mo NAHAWM pPANNOSOHNMpOBAHRA. B /4/ norasans
CBASE TEMOEDATYPH BOSHYX& HA BHCOKOIODHHX METEOPONOrAYECKAX CTaHOR-
AX ¢ TemoepaTypo#l B ceodomHoff aTmMocjepe ma Toff xe BucoTe. B moxmme
p.3epaEmAH, OTHPHTON B CTODOHY DEBHEH GRATONADA TODHO-HOJNAHHEM
BETpAM NPOMCXONAT AHTSHCHBHHN BOSNYXOOOMEH, HOSTOMY CpeINHAA CYTOY-
HaA Temmeparypa On@ska K TemoepaType B cBOCONHOM aTMmociepe,

lna cdaccefla JepapmaAa Ouna BSATA TeMOEpaTypa HA [OBEDXHOCTA
700 rlla (3 wM), TeK KAK CpeNHAR BHCOTA BONOCGODA NpAONRRAETCH R
aroff BucoOTe.

AHEBNN3 KOppeNALAOHHHEX B38BACHMOCTEH NPEeIMKTODOB CO CTOKOM MOKa-
38J1 HOCTaTOYHO TEeCHYY CEA3E M3MEHEHH) pacxoNoB BOIH C TemmepaTypoft
B cBodonHofl amaocdepe HA YpOBHE 3 KM,

llns mpordosa cTona, ocoCeHHO NOCKE DESKMX SHOMANAH TeMOepaTy-
PH BO3NYyXa, OYEHEP BAXHO BHATH OCTABNMECA CHErOSANacH B Cacceflne B
pasan9HuHY BHCOTHHX 30HAX. Takxof mrjopmaumn B sToMm Caccellde moxa He
BEME8ETCA, MODTOMY INA XADAKTEDACTHKA WHTEHCHBHOCTA CHErOTEAHAA OpAMD-
NOCh OTPAHAYATHECA CYMMOJl HONOXATENBHHX TEMOEpaTyp BOSAYXAa HA [O-
eepxaocTa 700 rlla maupsas ¢ I aOopens. Ewino BHABREHO, 9T0 AHTEHCHB-
HHfl OpHTOK BOAH ¥y 0.Jynoyna HAYAHAETCA, SCHA TeMOEPATYpa HE BHCOTE
3 KM 0O NaHHEM pamnosennMpoeaHAd B Tauxenre momnmmastos Bume 09 B
anpene, Bume 3° - B mae, B cpensem Bume 5° B upse, Bume 8° B mmne
B 99°C B aBrycre.

B padorax 3.B.Imopmero /I/ m DOosmHEee B IpYTRX WCCHAeNOBAHAAX MO~
OONE30BANACE SABHCHMOCTH pDACXONOE BOIH OT MNOJOREHHWA RYNEBOH MsoTep—
MH, XapakTepasyomeit naomane dacceiiHa, oxBa9eHHOfl ONHOBpEMEHHEM Tag-
BpeM. Ilna dacceifna 3epaPwaHa sTOT MPENMRTOD OKASANCA RHJODMATHBHEM
1A OepROOAE OONE6MA OONOBONEA, OpA COANE pOME BHCOTH HyneBol Rao-
TapMd HE3HEAYHTENERHA.

[lomumo TempoepaTypd B cBodONHON ammociepe S8HANM3APOBSNIACE 38BR-
CEMOCTA W3MEHEHR) CTOKS OT MAKCAManBHOK M CpeNHel# CcYTOYHOR Temmepa-
Typ 88 c¢T.lenHUK JenuedrRo, MEPOKO AcHONR3yeMoOfl B OODEpATABAON OpaK-
TAKE, 8 TAKXE OPRENEKANACEH NAHHHE MeTeopoNoradYeckod cr.lemHax Adpa-
MOBa. BnpAAme apoMANRit TemoepaTypH BO3NYXE HA STRX CTEHUMAX Ha As-
MEHEHHE CTOKS B p.JepaBU8H DASJAWYHO B 35BMCAMOCTR OT MECALE, HO
BE3le »TH CBASA MeHee TECHHE, 9eM C TeMnepaTypof B CBOCONHOR ATMOC-
fepe. B Bacdop axfopMaTHBHHX OpPEIRKTOPOR TaKkxe Bomes RedauAT TOYER
pOCH, X8paKTepHayomel BAaXHOCTE BO3NYXA, KOCBEHHO YUATHBAOEAR BIMA-
HRe 04naYHOCTR HA TaAHWe CHera.
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B KagecTBe I'RIDONOTHYECKMX MPENAKTOPOE B paCoTe NPUHATH pacxon
BONH 338 8 4 M maMeHeHne ero sa oyTeu y Jlynyneft, mamexeume YOOBHA BO-—
AH y XyuRKATA, & TAKEe WIMEHEHHUE DACXONOB BOIH ¥ Xynruda.

Tarum odpasoM, nna moucka ‘HapGonee MHEODMATRBHHK npe IRKTOPOR
JUIA POTHOSA CTOKA 3epaBUAHA OHM MCMONBIOBAH 8DXME, COCTOAmAN Ma:
I) Temnepatypu B cBOCONHOM aTMocfepe Ha BHCOTE 3 KM OO0 NAHHLM p/a
TamxeHT — T, ; 2) CyMMH NCNORATENBHHX TEMIEPATYD HE BHCOTE 3 KM ©
aOpens Mo NATY COCTABNEHAA NpOTHO38 - 214y + 3) OTHIOHEHRA reomo-
TeHIAANA OT HOpMH, OCpENHeHHOe N0 IAHHWM pamnosoHna B TamkedTe, Ly-
mande, Yapmmoy - A H; , rme ( - yRasupaeT CPOK NPOrHO3A;

4) pacxoma Bomd p.3epapmaH y on.Jlynyna 2a cpoxk 8 9 B HeHE cocTamBie-
BAA NporHosa - (), ; 5) mameHenna pacxoms Bonmu p.3epaBuag y m.Jy-
Oym 38 CYTKA MO NaiHm Ha 8 9 - A (), ; 6) BucOoTH HymeBoN @msoTepMH
00 JAHAEM jpannosonna B TamgenTe 28 3 W MCK B NIeHh COCTABNEHAA MpOr-
H38 - #_ @ 38 I2 9 MCK 38 OYTRA IO COCTABJEHAH NpOraosa — 7
7) B3MeHeHPA YPOBHA p.3epaBmaH y O, XYWMKAT 38 CYTKY 0O JNAHHEM 38

By - “mem; 8) pacxonma Bonmu p.3epaBwad Ha n.Xynrag, cpemHero B
ReHb COCTABNEHMA MPOTHO38 - (), . ; 9) mamenemas pacxoma BOmH -
p.deparuan Ha O.Xynrap 3a oyTeAa - A&k, : I0) cyMMu ocamkos o
OKTAGPA MO NeHB COCTABJEHMA MpPOrao3a Ha cranmaax lyxays, Vcrammep-
Kynb, lemuuk Acdpamosa - X x ; II) nefuuara BIARHOCTA BOSHYXa  HA
#socapayeckux momepxsocTax 700, 500 rlla mo crammpam Awxadanm, Yapn-
z0y, Tawrentr - (T- Td); I2) makcamansHOd sa CYTKA TeMmepaTypH BOs-
Ayxe Ba craHupAx Jemuur Adpamoma, lemuak Qemvenso - + ; I3) mpor-
RO%a TeMmepaTyps BOsiyxa Ha cr.llemamk demvenko - £

WiameHenne pacxonOB BONH 38 CYTKR NPA OXMHAKOBHX CONYTCTBYDMEX
MeTe0pOJIOTRYECKEX YOJOBHMAX B38BUCAT OT BOJHOCTH PONA, KOTODSA ompe-
ReNASTCA B OCHOBAOM HaROIUIEHAEM OCANKOB 38 NEpPAON CBATAGDE — anpeJs.

Beany sTOro MeTOm KpPaTKOCPOYHOrOD OPOTHO33 pA3pACATHEANCH OTHENE-
HO miA rpyOm JeT, OTAAYSKMEXCA IO CTANEHA HAKONNEHAS OCAIKOB HA KO-
Hel ampena: Coneme Hopuu (1969, 1973, I979 rr.), mopma (1972, 1976,
I980 rr.) m mexsme Ropuu (1965, 1975, 1982 rr.). Bumn momyuedH Tax-
X8 BADRAHTH ypaBHeHAll, NOCTpOEHHHX HA ApXABe, B KOTODHM BOWNM TONH,
pasHHe N0 HaKOMNEeHAD OcAaInKoB 3a 3mMHAN nepaop (1968, 1976, 1982).

MeTon nporHosa CYTOYHHX PACXONOB BPONH MONYYeH INA KARNOI0 MecA-—
@ BTREX rpynn neT. BAnAHAEe BHmeNspeydcieHHHX NPeNNKTOpPOB HA A3MEHE-
HRe CYTOYAHX PacXolOB OT MECAUa K MEecAly pasanido. Tak, B Mae p BKOHE-
OCHOBHHMHE BHPODMATHBHEMA MPEeNAKTOPAMA CTAJA BHCOTA HYMSEOH R30TEpMH
( #,) nnm TemmepaTypa Boanyxa B cBodonHOf amMiclepe Ha8 BHCOTE 3 kM.
B aone m aBrycTe OCHOBHON BEJBJ B NMPOTHOCTAYECKWE YpABHEHMA DErDec-.
ce@ (60-80%) BHecnn KOCEEHHAA XapaKTEpACTHKA TemnepaTypHoro ¢oHa Ha
BuCOTE O KM (OTHIOHEHME TEONOTEHUMAna OT HOpmH - A H; ) nm xapakre-
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¥s1

YpaEHennn NNA MPOrHOSE ASMEHEHAA CYTOUAHX pacxoioe Boxy ( A § )
B BWIE JUIA TpYON AT HOPMANBHHX N0 HAKOILIGHAD OCAJNKOB

3a0naroppe- Onpasnu-
MBHHOCTE , lporuocT#YECKOE ypaBHOHRE perpeccum R | sisl & mﬁ:nnﬂ.
AHA ‘gon
I nems 8Q;=38,76 40 0,2 Q, -0,08 3t,, \T,05(T-Td),,+ 3,IT¢ 83,7 0,72 0,69 20,2 85
0,45 0,11 0,14 0,12 0,19
MHAKE .
2 nam aQ,=741%t,, -0,22t,,-0,320, + 4,6 t,, +102 0,79 0,6I 30,0 80
0,3 0,23 0,17 0,22
3 nan aQ,=549aH, -0,50Q, -0,213¢ +5,83¢, +4,92 aHA#2I3 0,84 0,55 41,7 &8
0,24 0,25 0,16 0,15 0,20
4 nas Al = 8,09 aH, - 0,63 0 - 0,243 .+ 6,684, + 4,58aH,+ 268 0,84 0,54 51,3 88
0,28 0,32 0,17 0,09 0,13
5 nmeit 50,= 6,8 al, - 0,690, -0,225¢, + 8,744, +6,63aH,+ 344 0,86 0,52 58,4 oI

Opemeganne .,

odmle YpaBROHRBA.

0,19 0,36 0,13 0,15 0,16

Mox ypaBseHasmp NpaBeleHH BEeJHYAHN BHIANOB COOTBETCTBYDNEX MPEAKTOPOB B




PACTRRA CTOKA (YTpeHHRA pacxoxn i?aﬁ ANR A3MBHEHWE YDOBHA B BépX-—
HeM CTBOpE).

E npouecce pazpadoTHA METONE OPOTHO3a8 TAJOr0 CTOKA NpAMNOCEH
YUATHBATE W NORIEEYD COCTABAADIYD, OCOCEHHO B Mae, HOHE W IaxXe
pane,

OrmensHo IAA KAXmoft PpynNnu JIET PasNAYHHX MO0 HEKOMNEHAD OCANKOB
NoJy4eHH ypaBHEHAR INIA [POrHO3a 9TOH cocTaBnaomefl Npa XOMONHHX BTOp—
¥eéHuAX. B OCHOBY MeTOna OWnM SaNOXEeHH TEe Xe NPAHUANH KCOONL3I0BAAAA
CBA3El CTOKA C TEpMOPArDOMETDAYECKWMA XApDEAKTEDACTAKAMA TENHX R X0-
AONHHX BOSHYMHHX Mact, 9TO @ B paHee pa3pacdoTaHAHX MeTONax MpOrHo-
38 NaBONKOB Ha pexax /3/. C ucnoAb3oBaHMEM MHOroQaxTODHOrO JuHelHOrO
pErpecCHORHOrD 8HANM3A NONYYEHS CHUCTEMAa NpPOrHOCTAYECKRX YpaBHeHAldl ©
fa3pyecKd OCOCHOBAHHHMA MPEIMKTODPAMA JANA MPOrHO33a CYTOYHHX AsMeHednf
pACXONOE BOIH C MBA OO0 SBUYCT INA I'pYOO AeT pA3JAYHHX N0 HAKOONEHAD
cHerosanacoB. [lpm sToM mpenmycmMoTpeH NPOrHOS TANONOXIEBOr0 CTORA. B
KAYECTBE NpAMepa B TAONALS NODPABONATCA YpABHEHWMA IJA OpPOrHO3a A3Me-
HEHRAY pECXONOB BONH B @AKUIe ¢ SadnaroBpPeMEHHOCTED OO 5 CYT TOABKO 38
¢YeT TaAHAA cHera. JjfeKTABHOCTE S5/ BeCex ypabBrRedail oT 0,43 mo
0,76, OnpapmuBaeMOCTs NPOTHOSOB P HA oGywawmell BuCopre 78-96%,

Ha HesaBAcuMof Bubopre 75-90%. PesyneTaTH aBTODRCKO-TIPOASBONCTBEHHHX
penuTadall B 1987 r. norAsand BOSMOXHOCTE ACNONE30BAHAA paspacoTaH-
HOTO MeTONA B OMepaTABAON MEATENBHOCTA TAINPOMPOTHOSOE.

Copcox anTepaTypd

I. luropronuwa 3 .B. Onur nomrocpoydAlx NPOTHOS0B CTORA
per Cpengedt Asgn// TammenT: Wanm-po CATY. - 1957, - 142 ¢,

2. Cannpnxosa J.X. A3pOCRHONTAYECHKAE YCNOBAA De3RAX H3-
MEHEHW{ pacxomos BOINH B p.3epaBuaH ¥y mocta LymyJnR B meprojy OOAO-
ponea//Cm, HacTosmal COODHME.

3. Canewnxora J.X. AspocaHonThuyeckafli MeTon KpaTHOCDPOYEO-
r'o MporHosa CHEro-IOXIeBux naponkoB B p.Kamkamapes//Teoperagec-
KaA W OparnanHas mereoponorgs. Teuxent. CdopAmk crartefl. - Bum.2e
Tamxenr.: ®AH. - 1977. - C.B4-88,

4, CyedorTunna O0.HW., Brauee oporpajan Ha TemnepaTypAHR
pexim B Topax Cpemuedl Asmn// Tp. CAHMIMA. - I97I1. - Bum.59(74).-
I21 c.



JIK 556,

0 mMHOrONeTHAX MameHeHmsx ctoka p.Hepud, DE Yy ¢ 0 -
pa O.W . Tpyna CAHAIMM, 1990, Bum, I33(2I4), c. 3-9.

Ha ocHODe ACHONBSDBAHAA METOIOE BOCCTAHOBIEHMA CTOHAE
NEHA OUEHKAE RMCTHHHOH] BEeMMYRHE BONHHX pecypcoB B CTEODe
p.Hapun - r.Yuryprad, ecTecTBeHHHX R AHTDOOOrSHHHX A3MBHE-
Hufi cToxe Hapuua ¢ 1574 mo I985 r. 3a nepaoxm HacdnomeHAR
pUeHEeHH MHOUOJETHAe KOoJeOAHAA BOINHHX DECYpPCOB WA CaccefiHOB
Hapus n Yapumpra. PacueT TpeHmos A CpeNHAX TONOBHX pacxXoloB
BOMH METONOM HAAMEHBMMX KBAnpaTOB OOKA&3aJ, 9TO AMEETCA TeH-
AeHOMA yMeHsmeHpa croxa pex Hepuxa @ Yupymka, ONABRO BeNA-
GUHH TPeHNOB He3HAYATENABHH. BexnumHH 8HTPONOre@HAOrO M ec-
TeCTBEHHOTO MSMEHEeHAs cToKka Hapuea cocrammapr I87 a 15 m%/c
COOTBETCTBEHHO.

Tadn, 2. Ha. 1. Badx. 5.

YIK 556.332.2

lNomsemnult OpATOK B Openenax 3epaBmaHCKOM JOJAREH OT
nnoreHy I mea mo r.Cemapranna B 1986 r. TpopamMoO B
r .., I'nasupre TI'.E., l'oxoBKREH
¢cC,.B., Kynanupgxsang I' . B., MypaEra-
e .P.C., He#wmen 0. B. . Tpynu CAHIIMI,
1990, Bum. I33(214), c. 9-I3.

[pousBeneHy PacyeTH NON3EMHOTC HpATOKA HA BepxAese-
[ABLAACKOM MECTOPOXNEHHA HON3EMHHX BOX B MAJOBONHOM
1586 r. (77% mopuu). PacueTH BHNONHEHW JJA Boell TeppaTo-
(8@ # LAA NBYX YYACTKOB, DACHONOREHHHX BIONH TEYeHAA pé-
ft. OCmail CTOK MHOPOYACHAEHHHX BONOTOHOB MOJ3EMHOrO OATA-
@A B mocnenyemom pafione orasancs pamdmm 0,436 ma/rox,
am 13,8 m%/c.

CiopMynnpoBady HXAJbHefimAe 3auA€H, HAOpaARNeHAHEe HA
y1049Henne Pe3yALTATOB pacHeTa.

Tacm, 1. Wn.I. Badn. b.
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YIK 556.124

00 usMedeHnA BepTRKANLHOTO pacOpeNeNcHAR HOMA OCEN—
KOB 38 OKTHAGDE - MaprT B IofH pas3Hofl BONHOCTA. Il a-=
pee B5.K. Tpyau CAHAIMW, 1990, mum. I33(2I4), c.I4-I9.

HefopMa TABHER AAA PANDONOTHYECKAX DACYETOR M OPOTHO-
S0P MORA3aTeNb BHYTPATONOBOTO pacHOpeneneHREA OCANKOE Open-
CTEBNAET COCOA OTHOmMESARE HOPM OCANKOB 38 NEepRON ¢ OKTACDA
0o MaprT K romopoft cymMe. HcoonenmoBaHo maMeHeHRe pachpenene-
HRA aTOr'0 DOKASATENA IO BHCOTE MECTHOCTA INA MHOUOROINHHX A
3acylnAPHx JNIeT. B pafioHe 3EMHe-BECEHHErO MAKCAMYMA OCAIROR
(3anapuom Taes-llane) ¢ ypensyesweM oOmel BONHOCTH TOmA HO-
JA OCAIKOPR 38 YKAa3aHAHA OepROm yBRENAYABAETCA HA CONBIAX
BHCOTEX A nanaseT Ha manux. [pennomeHHas mMeTONRHA onpemene-
HES BHCOTH MECTHOCTH, HA8 KOTOpOR ycTofWABOCTE BpPEMEHHOTO
pacnpereseHMA OCAINKOB IJIA pA3HHX JeT RanCOALDAA, MOEET CIy-
XATH METOLMKON odocHOBaHRA BHOOpa das0BOft BHCOTH INA MO=—
HeNbHHY MATEMETHYECKAX DACYETOR paclpemnesieHAs OCAIKOP OO

BHCOTE.
Tadn, 2. Wn, 1. Badn. 2,

YIK 556.072

K ponpocy pacueTa RACNSpeHds B MOLeNns JopMapOBaHRA
croka., Wewmpgrc H.JLl.,., ODangesepckasd
E.A. Tpynu CAHMIMM, 1990, Bun. I33(214), c. I9-25.

PaccMoTpeHa BOSMORHOCTE YCOBepIEHCTEOBEHAA METOIA pad-
YeTE ACOApEHRA CO CBOCOINHOM OT CHEXHOr'O NOKDOBA NOBEDXHOC-
TH Cacceflua B MomenR JopMApOBAHRA GTORE TOpHHX pex. YTo9-
HEHRE MApAMETDOB C YYeTOM BHCOTHOM 30HANEHOCTA B JPYI'AX
feKTOPOR MO3EBOMMNO OOBHCATE TOYHOCTE pPACYETOR.

Tacn., 2. Wa. 2. Badn. 6.
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YIK 556.043

HcnonesosaHme MaTEDHANOB KOCMUYECKON GOTOCHEMEM [1pH
cpenHeM macuTacHOM HKApTOTpAafdpOBAHAM ceneBHx ABAeHui (Ha
npaMepe TeppATopAM Yadexcrofi m Heprmackof CCP), Y a n -
Mmaes I .B. Tpynu CAHIIMHA, 1990, sun. I33(2I4),
6. 25-35.

lpennaraeTca ANA NOBHUEHAA TOYHOCTA W ONEpPATHEHOCTH
OpA COCTARNEHAR CpPeNHEMACHTACHHX KAapT CceneBofi ONacHOCTH
ACNONB30BATE KOCMMAYECHKNE (foTOCHAMER. Hx npamesnenwe 1nns Tep-
paTopaR Ysdexcrofl m Keprasckoff CCP mosponano yTOYHATE Kap-
TH CeflleBOfl ONacHOCTA W CKODDeKTApDOBATE TACHMWMUY rpapau@il ce-
neBofl OOACHOCTRA, MPAMEHASMYD B HACTOAMES BpPOMA.

Tacdn. I. Wn. I. Badn. 8.

YIK 556.18

AATPOOOr@HAOS BAMAHAE HAE TANDOJOrAYECKHAY ¥ TRANpOXH-
MR9eCcKRR pexavu p.Hapui. Bo 1 R eeesa E .M, ,
Eefaneecon M, E. Tpynu CAHUIMH, 1990,

Bum, I33(2I4), c. 35-42.

BHOONAEAO CpABHEHAE CpPENHAX MHOTONEeTHAX BEJWYHH B
BHYTDHT'ONOBOr'O pacopenenedHds croka p.Hapun Buwe xpynseBme-
ro B Cpennefl Asan pyomoeoro ToORTOrymLCKOrO BOJOXDAHENAMA B
Auxe Hero 3a IS JeT Io Hawaja ero HamoJHeHAR N 3a 9 Jjer ero
srcryaTauan. OCHApY®eHO 38MeTHOE YMEHBIEHHE CTOKA @ PaMe-—
HEHRAE ero BHYTPHIONOBOrO pacnpeneNeHAs HAXE BONOXDAHWIALA B
MepAol HAMONHEARA B SRCILIyaTalMR.

B 80 Kkm Hmxe BONOXPDAHANAME B NEpPRON €0 SKCIIYETALRH
CYMEeCTEEHHO R3MEHANACE Be/MYHWHA MUHEepann=2auaAd BOIH, ee
BHYTPArONOBOE pacnpeneneH@e, B KOTOPOM HE NpOCNEXABAETCA
KeKRx-n1A00 sakoHoMepHocTedt., B 120 md HMxe BOIOXpaHWNAIA
yEEé H98TKO OTMevaeTCs CEeHTAODECEAHl MUK MUHepanMsalpW, CBA-
3aHHHA C BHENAARBAHREM B pycno donee MHUHEDANH30BAHHHE BOS-
ppaTAEX Bol. [lom BnuAHReM XxosARCTEEHROM IEeATENBHOCTR Npo-
ACXONHT HBPACTAHWE MAHEpDARA3ALAM BONH MO maaHe p.Hapus.

PaccMoTpeRO TAKME A3MEHEHWE HEKOTODHX X8PAKTEDPACTAK
KEYeCcTBA BOINH N0 JUIMHE PEKR @ OT IOoIa K Iony.

Tadn. 2, Wn. I, Bacdn. 3.
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YK 556.18

K mompocy o pacyYeTe MRHEpaJR3801ME DEYHOT'OD CTOKE B 30-
Heé BHTEHCRBHOI'O ero morpecdnedus. P y o e Horsa ¢. 3.
Tpynu CAHWIMW, I990, Bun. I33(214), c. 42-48.

B yonoepAx RAATEHCABHOIO NOTPEGNEHMA pPBYHOT'O CTORE, KOP-
Ja CBASh MeXNY MRHepanasappeff A pacxomoM BONH HapymeHa, a
KONMA4YeCcTBO BaMepeHAR EKpafiHe OrpaHRYeHO A He MO3BONAET Halex-
HO pACCYHETATH ASMEHEHAA B HODMH MRHEDAJIA33LME DEYHHX EOIX,
InA XABPAKTODACTHKA TROPOXAMAYMECKOrO DEXAMB DEKA MpeIJAarasTcs
ACOONE30BATE oMIBApREYECKHWE HKpHBHe odeclNedeHHOCTA MIMEpDEHHHX
3Aa9eHAR MRHEDANA3A[AA.

Tadn. I. Mn. 1. Badn. 2.

YIK 556.18

0 TOYHOCTR y9YeTa XAMUYECKOTO CTOKA DeK B S0HAX MOEBH-
MeHHHX AHTPONOreHAHXx HArpyzok. & . 3. PydmBEOBA,
H.,.E. Topenknrnna. Tpynu CAHIIMA, 1990, Bun.I33
(214), c. 48-55.

Ha nmpamepe p.Cupmapbl NpoaHANA3ADOBEHH DA3INAYHHE Me-
TOOH Mepexona OT eNAHAYHHX namépeauu MRHEpANE3ALAR K Ccpem-
AAM MecsYH:EM. B RAyecTBe 3TANOHA ACHONB30OBAHH CpPEIHRAE ME-
CAYHHE SHAYEHAA MUHEpANA3alMB, NONYYEeHHHE OO CEA3A ee ¢
a8 KTPONpPORONHOCTED BONH. [lokasado, 9T0 B YCHAOBHAX AHTEH-
CABHOTO WMCHOOAB30BAHAA BOOHHX pecypcoB, Korna pegHdHofl CTOK
A MAHEpANA3SLAA BONH pe3Ko KojmedamwTCA BO BpeMedd, HR ONRA
A3 ACNONBR3YEMHX Ha NpaKTAKE MEeTONOR He MO3BOJAET CHENaTh
8T0 ¢ npaemnemoff TowHOCTED. B 8THX YCAOBHAX NPEIHOYTATENL-
HE® METON pacYeTa MEHEDANE3EUMA, OCHOBAHAHQ Ha cBf3A ee
¢ BJMeRTPONPOBONHOCTRD BOIH.

Tadn., 2. Un. I. Badm. 4.
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JIK 556. 13

SaTpaTH cToKa HA ACOABpEeHAe ¢ BONHOR MOBEDXHOCTA BOXO-
xpaHuaAm B Odaccefise Apanecroro MopA. Py Omr RO B A
2.3., ODynsno A.T. Tpymu CAHAIMH, 1990,
pum. I33(2I4), o. 55-60.

Ha ocHOBAHAR odmenprHaThx B locmomranpomere CCCP meTo-
NOB pacyYeTa RCNapeHnMs ¢ BONHOR NMOP8PXHOCTR OCYMECTEANER pac-
yeT oO%EMOE NOTEph: DEYHOrO CTOKA RA ACOApDEHAe C BONAOR mO-
BEpXROCTA BONOXDPAHAAAM B Caccefirax AMymAped B Cupma psa.llo-
EKA28H AX pPOCT BO BPEMEHR ¢ YBeJAYEHREM KOJAYECTEA BONOXpa-—
HAMAN B YCTAHOBAEHA NpRONWESHHAA 8APACAMOCTE AX OT ompeje-
AALmAx fARTOPOB, B YACTHOCTR OT EBeJIAYRHH NJIOMANA eonaoft mo-
BEpXHOCTA BONOXpEHAAJAN.

Tadn. 2. Wa. 1. Badn. 2.

YIK 543.53

PacnpeneseHne MARDORNEMEHTHOrO COCTARA BOX daccefina
os Meout—Kyms, Hekonpmee H.Hd., HeEnR~-
S T R T T B T R T R e B
dyanae T'.A., Tpowmenas E.H. Tpymu
CAHATMM, 1990, pun. IB3(2I4), c. 6I-70.

Mo pesynbTaTaM BKCOENALAOHHHX ACCAENOBAHAR MARPOBNE—
MEHTHOTG cocTaBa BomH I6 ocHOEHuXx MpATOKOB 03.MccHR-Kyrb N
pOIAOR MACCH CEMOrO 0Se8pa JA8TCA OUBHKA 3aTpASAEHAA Necur=-
Kyneoxofft ROTNOBAHH TAXE/NHME METaJLIAME. PaccMOTpeHH BONPOCH
pacmpafieleHAA MAKDOSMEMEHTHOTO COCTARA B pasAAYAHX 30HAX
yapR osepa, CAnNAHCOBHM METOIOM MpORSBENEeHH OLGHKA oocTymne-
HAf MAKDOBJNEMEHTOB O MOBEDXHOCTHHMA BOIAMA R aTMoC{e pHHMA
ocairaMi.

Tadn. 7. Wn. 2. Eadn. 8.
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YIK 556.1I4.5

CaopoMe TEOPOJOTRYECKAN, PANLDOXEMHYECKAR DEXAM W BOIHO-
conepofl camasc os.Capumamun, ' o pe akwnn H.E.,
Marmcewmos M. Tpynu CAIMIMA, 1990, eun. I33(214),
c. TO=-B4.

o maHEAEM BEOMNSNALAOHHEX RMCoCAeNOBsHAN NPHEONATCA CBAOE-
HEA O PARDOMETEOPONOrEYECKOM pEEAME @ BONHOCOJNEBOM danance
KpylHefmero BppAranAOHHO-cOpocoBoro osepa Cpensed Aspm -
CapuraMun., AHANASHDYOTCA 38 KOHOMEDHOCTH JOPMADOBEHAA HOHHO-
ro 0OCTABA BONAHX Macc osepa. Ocaxmenne conxeft B OcamoKk MHO-
ro MEeHBIE DOCTYILMEHAA ¢ KOMIERTOpPHO-IpPEHAXHHEMA BONAMA. 3a
nocnennme IO ner sanacs cosnedf B osepe ypensnaech. HeBAska
conepHx demaHcop cocramaswr 0,5 - 8.

Tadn. 5. Mn. I. Bacdn. 7.

yI 556.555.8

Coocod pacyera AAHAMAKA CONEBOI'O DERiMA MCKYCCTBEHHHX
ponoesoB (Aa npamepe TymaKyIBCEOTO pomoxpadnnamal. 1 e -
smcos D,.M., Ceprees A.H., Ba-
¢arn P.I'., TymprpoBR H.P. Tpynu CAHMIMHM,
1990, Bem. I33(214), c. 84-96.

locTpoena MaTeMATAYECKAs MOLENs BONHOTO M COJEBOrO pe-
xaMa BomoeMa, Wconelyemue OpOLECCH ONACHBEAXTCA cacTeMOR
oGHRROPEHAHX NAQJepeHuAaNbHEX YpaBHerudl ¢ MepeMeHHHMA KO3P-
faoEenaTaMa .

QOopMApOBAHAE CONEBOTO [eXdMA BONOEMA R DACCOJEHAA ero
JOXA DACCMATPAEANTCA C JYETOM coneoOMeHa MEXINY HAMA, X&8paK-—
Tepa HROMLAFATALAA BONOXPaHANAMA (pagonieHRe A cpadoTEa)
OOTONAHX JCAOBAR, BARADMEX HA RCHapeHHe ¢ BONHON MOEBEpXHOC-=
TR BONOEMA.

YpeneHRHe pacyeTH N0 MONeNa NpPOBEjeHH LA TynagkyaecKOLO
pomoxpannanme =a I1977-I961 rr. m X8 TMpOT'HO3 JO 1992 r. Co-
NOCTABNEHAE PEayABRTATOB PACYETOB C NAHHHMH AATYPHHX Bame pe-—
aafl TORAZANA XOpOWEe COOTBETCTBRE.

Tadn. 3. Wa. 2.
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YIK 556.535.6

Teonorayeckas ponk TRIPOTEXHAYECKOrO CTPOMTEAECTEE BO-
noxpanunam B Pepradckoft monede. Temmeron X .K. ,
Anxpera B.IN. Tpynu CAHUIMA, 1990, Bum. IS3(2I4),
c. S6-99.

[lpennpeHATA NONHTKA OUBHATH BOameficTBRE CTDOATENLCTEA
BONOXDSHANAM HE ODepecTpolRy pexasefs MOPepXHOCTHA SEMJR B Ope—
nenax depraHckol ImonpHH KAK Hapdonee ynoduoro oOLeRTAE INA
aTex wese#t B cany reomopfonoraYecrRof 3AMHEHMYTOCTRA, 9T0 OO03-
BONAET HANEXAO OLEHATH BENWYNAH CMHBA A HAMHBA AAHOCOR, Bu-
YACAEHH NPATOK HAHOOOBE METONOM CGanaHdca @ caoff OTNOMEHAOIO Ma-
Tepuana B npepenax PepraHcHol NOAREH.

Tadn. I. Eadn. 2.

YIK 556.1I13.3

Brausaee HypercKoro BONOXDAHANAME HE T'paHyNAOMEeTDAYECEAR
cocTaP B3PemeHHHXx HaHocop AmymepeR. Da B po e I . A,
Tpynu CAHUTMH, 1990, Bum. I33(2I4), c. 99-I04.

[lpoBeneHAU! BHANAZ I'DAHYNOMETPAYECKOrO COCTARA B3BENEH-
HHX HEHOCOB p.AMymepess mo nmocram Heprs m Mnpumk morasan, 9TO
mochae cosnaHRA Hyperckoro BomoxpsHAnAma Ha p.Baxm cocTas
HAHOCOB MpeTeples] W3MEHEHHE B CTODOHY yBenRYeHRs Meaxpx (ppar-
guft, 9TO oOycAOBJeHO MOJAHM 3alepxaHHeM HAAOCOB p.Baxm B BO-
NOX PaHATRME .

Tadn. 4. Eadn, 3.
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YIK 555.084 + 556.088

BappanT mMerona ABMEymeHcA NONKA B HIMEpDEHMR pACXONA BO-
M. Eyxumegpns B.A., Komapomsa B.P.,
Hexkyxesena A.C. Tpynu CAHUDMM, IS90, Pum.IS3(2I4),
c. I04=-II0.

PaccMaTpuBaDTCA OCHOBHHE HANpaBA€HRMA B THIPOMETpDHE, HAlUe-
NeHHHE HA YCKOpDeHEEe Mponecca A3MEepeHHMA pPacXoNoB BONH, C aHA-
MA30M AX DPEMEHRMOCTA HA CpenHeasmaTcEax perax. [Ipaponartca
onacaHae peanmsoBaHHoro B CAHWIMW BapmanTa R3usepeHasn pacxona
BORH C IOBAXYmMErocs cyZHa. JlaeTrcAa OCOCHOBSHAE METOINMEA RA3Mepe-—
HHS A OCHOBHHE MCTOYHMKA OOrpemHocTef mpemnaraeMoro BapRASHTA,

Tadn. I. Wn. I. Budn. 5.

YIK 55I.590.23+551.509.3

MOOTEHARA MONENs BEROBONM HAMEHYHBOCTA HABMATA 36MIH.
Kosaxenxko B.Jl., Knsanw X.1H.,
Henrkoxaes B.I'., HamecrTror A.M.
Tpymu CAHNIMM, 1990, mum. I33(2I4), c. III-I24.

[pepnoxesa monens KARMATAYECKO!l M3MEHYIRBOCTH, OCHOBSHHESA
HE BApRaURAxX conHe9HOR MocToAHHON, OOYCMORNEHHHX IPaBATALAOH-
HOM BOSMYMEHROCTED KeIIepOBCKON OpOATH 3emnn - ee NucHmMer-
peefi. B paMrax MOmenm paccYmTas BeKOBOM xom aHeproodecoeder-
HOCTE RARMATRAYECKOf CACTEMH [NAHETH W MONYYEHH OLEHKA MHOIO-
AeTHAX KoneGaHafl PnOCANBLAOrO TEMIOEDATYDHOrO pexMMa. BuamaeH
[OREARYECKAA XaparTep NONYYEHHHX BpeMeHHuUX 38BACHAMOCTER C x&8-
paKTepHuUMA DepRONAMR UAKIOE OOpPANKA IOBYXCOT JeT, OOAyTOpA -
ABYX NEeCATROB JeT M ONHOrO roma. AMnnaTyna xoneoaHrflt cpenHef
TeMrnepaTypH OOBEPXHOCTR 3JemMam 38 MHOrONeTHAR Oepaon MOxmeT
coctaBnAThk mopanka 1°C @ Gonee.

BugRned pAn BeCcEMAB TECHHX A CTETHCTHYECKH NOCTOBE DHHX
cBASel MONENADYEMHX SHEDreTAYECKAX KANMATOOSYCHORINES KNAX
NapaMeTpOR C JAHHHMH MOHATODAHIE pA3JAYHHX COCTABAAKMAX HAR-
MATAYECKOR cHCTeMH: MpR3eMnAof TemnepaTypd BO3Nyxa, YPOBHA
MADOBOrO OKEAHA, JENOBATOCTA BpKTAYECKAX mMopell, cTOoRA Men-
HRKOB, TA0CSNBHOTO MCHOAPEHAA, & TAKKE NaHHEMA HaGNoESHAR
38 BADRBLAAMA CONHEYHOR AKTHBHOCTH, CONHEYHOHR MOCTOAHHOM A
YpOBHEM OpAMON paNmMAlMA, YTO CBMNETENBCTBYET 00 onpemeneHHOR
ANeKBATHOCTA B PALNAOHANBHOCTA NpEeINaraenMoil Monenaas.

Tacn. 3. ¥in. 4. Eadn. 9.
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YIK 556.06

TASURO-CTA TACTAYECHKAN METOHN NpOTHO38 TONOBOIO CTOKA

p.depaBmeH. M ycato® H ., A ., Tpynu CAHUIMY,
1980, Bun, I33(214), ¢, I24-I29.

[Iporaosieposasne ToOnoOBOTO CTOKS p.3epaBmaAH OCHOBSHO HA
YH9€Te BAAAHAA HEONHODOMHOTO HATDEBAHAA PA3NAYHHX YI8CTHOB
loncTRIanme NMOBepXHOCTR HA aTMOCTe DHYD LRDKYNALAD R coxpa-
HERAE B TeYeHRe NNRATENBHOI'O OPOMEXYTHE BpEMERR Ol pe nese HHOro
XBpaKTepa DA3BATHA KDYNHOMACHTSCHHX &TMOGLEpRHX nponeccoB, B
98CTHOCTR COXpaHEeHMe ONpeNeNeHHOr'O TEMMOOCMeHs MEXNY OKEeaHOM
W KOHTHHEHTOM. B mavyecTBe pAfopmammn, Xapagrepuayomefl cocros-
HEE TIONCTANADMER OOBEPXHOCTA, DPHHAMANACE MECAYHHE AHOMAJIRE
npa3emHoll TeMOepaTypH B IEBNEHNA BOSNYXA B yanax perynsapdoft
CeTKH CeBepHOro monymapas ¢ waroM 5° mo mapore m I0° mo mon-
rore.

Bunenesne nonesHofl BAJOPMELAR B MOXONAMX IBHHHX npoOBONA~ -
JIOCE OyTeM nNpeodpasoBSHBA peanp3annfl Bo BPEMEHA B M0 OpOCT-
DAHCTRY.

llomyses pan ypaBHermit I1a NpOTHOSA TONOBOTO CTOKA
P.3epaBIAH ¢ 3aCAArOBPEMEHHOCTHD ONUH — geTHpe Mecaup. [Opa
COCTARICHHA NPOTHOZ0E WCOONBIOBANACE HPHEMH KOMILTEKCADRAR
OpOTHO30B, BUYRCNEHHHX N0 PA3NMRYAHM YpaBHeH#AM. OnpaEnuBae-
MOCTE NpOT'HOZ0E HA HESABMCHMOM MaTepuane cocTapnser 70%.

Tadn. 2. Wn. I. Bacn. 5.

YIK 556.06

JorrocpoyHuft NpPOrHOs BereTan@oHHOrO cTOKA pex Myprad =
Tenxen, lenusc W.HN., Laper F.K.,
Aransunesa H.A., Xagsomua B.I,.,
Typecynos ¥.O0. Tpynd CAHVIMM, 1990, mum.I33
(214), c. I29-I44.

lpepnoxesa MeTONMKA MOJTOCPOYHOrO MPOrE03APOBAHAA Bere-
TALUROHHOTO cToka pek Myprad m Temwed. B yomomasx mefenata
WHEOpMELAR ACOONB30BAHH IAHHHE OCBIKOMEDHHX W CHErOMepHHX
HatmoneHall B dacceflne p.AMyneEprR ¢ OpRBRAEYEHREM COYTHRKO-
BoH RAjopMamme. HeoOxonmmeM OKA3aNCA BHANAS 8HOMANBHHX oy -
Yyaep {OpPMADOBESHMA CTORA DeR 3apydexHoro mra.

Tadn.5. Mn. 3. Eadn,6.
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YIK 556.06

A6pOCHHONTHYECKNAE YCJIOBRA DE3KHX WaMeHeHall pacxomom
BOEH p.3eparwan y nocTa lymyaw B nepwon nonosonea. O a -
Arnxosa I.IX. Tpyma CAHAIMH, ISS0, Bum. 133(214),
c. I45-I50.

llokasaHa 3EBACAMOCTE M3MeHeHMA cToKA p.3epabpan y o.]y-
Oy#s OT OTKAOHEHAN reomorTeHuuana Hepy OT HOpMH.

B pesynpraTe HCCAENOBAHHA BAWAHMA BTMOCLepHOH# [MpKyns-
UAH HA CTOK peHW BHUENEHH THNH BHCOTHHX Honeft Henn, odycnom-
AABAIONAE pe3kAe MNOAREMH R COANH BONOHOCHOCTR B peke. Peskoe
YBENRYEeHAe pacXONOB BONH IMPOMCXONAT B OCHOBHOM INpW HEJIAYHA
MOMHOT'O BHCOTHOro rpecdHs Hen Cpemnell Aapel, a ywedpmeHnwe pac-
XONOB HAGAONEETCA TVIABHEM OOpAasOM NpH pacOpOCTPAHeHRW JOROA-
HH HA BOCTOYHHE paftioHH CpensHeil Aaun.

Un. I. Bacn. 3.

YIK 5b6.06

MeTon KpaTHOCPOYHOrO MNPOrHO38 DECXONOB BONMH p,.3epammad.
Yy nDocra Jynynim B Mae - ABrycTe ¢ 38C0NATOBPEMEHHOCTED 1O NA-
™ OyToK,. Caxnpxona QN.X., daxobporas
I.®. Tpyns CAHAIMM, 1990, Bum.I33(2I4), c¢. ISI-I5S5.

[lpegnaraeTcA MeTON KpaTHKOCDOYHOT'O MpOTHOS8 CTORKA p.3e-
paEOnaH H8 OCHORE ACOONR30MAAAA HETpPaNAUAQOHHO# INMA KpaTHO-
CpPOY9HHX T'AIPONOIAYECKAX NPOTHOZS0E AHJOPMALRA O TeMOepaTyp—
HOM peXEMe B CBoCONHOW amdocepe Ham CaccefiHod, CapeY9eckKo-
Ir'o NMOoNA W TANPONBHaEMAYECKOrO MNporHosa noJae HEDD' NocTyoan—
mAX A3 MAPOBHX METEOpDOJOTAYECHKAX IEHTpPOB.

C npevedespeM MHOTOJAKTODHOrO JRHEHHROrO perpeccUoHHOTD
BHAIA38 NONYyY9eHA CHCTeEME YparHeHAl ¢ [#3AYecKn 00OCHOBaH-
AEME NpEeOMKTODEMA ILNA MPOrHO38 A3MEeHeHAll paEcCXONOB BOIH C
3adMAroppeMeHHOCTED N0 5 CyT mnA nepuoma majl - aEryer, ad-
derTeBHOCTE ypaBHennfl 0,43 - 0,76,

PeayneTaTH SBTOPCKO-TIPOMIBONCTREHANX RCnuTaHRd B 1987p.
MOKASANA BOAMORHOCTE RCHOONB3OBAHWA METONA B ONEpaTABHOM
HeATEeNBHOCTA PANPONPOrHO30E.

Tacx. 1. Baon. 4.
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