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YK 556. 133
FelleH3eHT EBOKTOp reorp. Hayk I'. E. 'na3bpuH

COCDHMK COIepHUT paboThi 10 MMIpOMETPUM, pacyeTaM UM IpOrHo-
38M CTOKA BCIN, H3MEHEHM® CTCKOBHX XApaKTepPHCTHK PEK, Bui3BaHHHX
XO2AWCTBEHHON NEATEJBEOCTSY U, B UYACTHOCTY, CO3JaHMEM BOJAOXpa-
HILTAW B pervoxe Cpefsedl Asud, 2 TAKKE TASUMOJOIKA. {

LN SHElMANMCToR B 065ACTYA PMAEDOJIOTHU, CASIMOJOIMM, OXDaHe
IPUDONEOYN CLeH. \

\

TYTaM I'uIpoMeTpUsi, Cys OXMMMHU XMcoGJaw Ba famopaT H,H.mim.{
GHOOBHUED XYRaumK daoiuaTs, Uy xywialaH, Yypra OCué peruoHuia cys
OMCODJADUHMHT 0&pIIC 3THJMIM Tydadiy, NapeJJapHUHD OKUM Taacmbnaﬁ
PMHMHED Yarapuitid, xamna ridudoJiords OyhAnYa Wuiapias ubopar.

['MuposioTHd. TJASLHUOJIONHA, Tabuu® MYXUTHU Myxodaza XHIHL CO-
XacHlaru MyTaxaccuchapra MyamxasJeHraH.

\

The collection contains of work on the gidrometeorology
and the c¢alculations and the forecasts of water flow and chan-
ges of the rlow characteristics of rivers, which is occasioned
by the economic activity and creation of reservoirs in Central
Asia. In particular , and aliso sf the glacoilogy.

For speclalists in nydrolegy. glacinlogy. environmental of
pollution.

@ Cpenrea3uaTCKul HaYYHO-UCCHen0BaTeNbCKUR
THAPCMETECDONOTUYECKHM UHCTHUTYT
UM. B. A. Byraesa (CAHUIMK), 2000 r.
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COKPAUEHHBE HAMMEHOBAEMS

aBTOMATH3UPOBAHHaA MHQODMALMOHHAs CucTeMa TOoCYy-
JApCTBEHHOI'C BOAHOI'O KajacTpa

aBTOMATU3WPOBaHHOE padoyee MecTo

aspodoToCHEMKA

OaHKk AaeHsX "Jle[HuKqa"

BOIHO-DanaHcosas cTaHUud

BTODUYHHE BOIHHE DeCypPCH

BOJOKa4YKa

- 'BYHTGBbBIE BOJH

'OPHO-METAJIIYPIriYeCcKuit KOMOMHGET
SUXTOPAKOEHUIITPUXICD3 TAH

exelHeSHHe DacXOlb BOAH

MHCTHTYT Teor'pafuy AKazeMuy# Hayk POCCHACKORA
nepaluu

KpuBas pacxXolOoB BOLH

KaTajaor JNeJHUKoB

KocModoToChEMKS

MArHUTHEN JHCK

MexnyHapOAHEHN [MeOCH3HHECKHH ol
MexoTpacJ/iesas natopaTopis BOIHBX DeCYDCOH
HOPMaJNbEHA TOLNODHHA YPOBEHE 3 BOZOXpakijvle
MpelefbHO JONYCTUMas KOHLEHTPaUUA KEKOrO—JmO0
BEllecTBa B cpelle ero HaxomlieHus

MPOH3BOACTBEHHOE O0bEAMHEENEe

MPOU3BOACTEEHHEH YHY&CTOK

CpelHeas3uaTCKUK Hay4{HO-UCCAEN0BaTebCKEN UHE TH-
TYT WppHUraudu

CHCTEMA YIPABJIEHASA OAAKOM JaHHHX
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0. M. HIenucos, A. C. Huxygmuii.
B. P. Komaposa

0 BO3MOXHOCTH HCHONB30BAHHA [HIPABIMHECKMY ®OPMYI
INns BbMMCJIEHMA PACXOIOB H CTOKA BOJIbH HA FEHAX
C WHTEHCHBHO JE®OPMHPYEMBIMH PYCIAMH

Onpenefierde CTOKA peK [0 TeppydTopud LeHTpajibHOA Aldd, OT-
HocAmeACa X apUIHOK 30HE 3eMHOr0 llapa, HABJSEeTCs BecCkMa akTyadb-
HOWl 3ajauyeil Hauux fHel. OIEAKC TOYHOe ero Qlpelenedde KDaHnke
3aTPYIHEHO KM3-32 IedopMaluy PYCEed NOA3BJsCUEro YuCna pex peluo:
Ha. Hpome OTCYTCTBUS YCTOWYHBOM CBASH pacxoace BoO: S YRUBHSMY
B peke - Q = [(H) AONOJMHUATENbHYK TPYJHOCTL BHOCAT SHAYTEJIbHHDU:
BpeMeHHHEe 3aTpaTH Ha OIlpelesieHME CKOpPOCTA TeYeHHS [OpA haMeleHRk
pacxcla BoIHW. 0CO0eHHO 3TO CKA3HBZETCHA HA TOYHOCTA HIMEPEeHMS He
THAPOJMOTHYECKUX [O0CTaxX HUXHErO Tedesud AMYZapbi, Horga 4asto
IpM M3MEPEHUAX HAGMOIASTCS MNABHOUIMEBHAKWRECHE HEVCTAHIBUBIZSCS
IBXeHHe BogH. Had 0oJiee HALSKHOIC H3MEDeHWHA PacXCLts BOMAk U
ydyeTa CTOKa HeoOX0I¥MC NPUBNEKATDL LOMOJMHMTEJbHLIE ITHRIUPAETM4SCAUE
XapaKTepUCTUKY MOTOKA.

C oTOH 1eJbl HaMM [PEAJOXEeHO WUCIOAb30BaTH I'MADABIHY2CKUE
3aBMCUMOCTH pevHoro moTeka [1].

PaccMOTDUM Y4YaCTOK [OTOKE W CUJH, JOSHCTBYLUME HE Hero.
[lepBO#l U3 HHUX, JEACTBYWUWEH BAOJIE BeOpPaHHOIC HAMM y4acTea INAHUA
dS. sABAsieTCH COCTaBAAOWAA CHUJB THHECTH:

pwdSgsing,

FAe p - TNIOTHOCTR BOMAB, ® — IJCWEAL [IONEReYHeDo CSHeHHs 10ToKA,
£ - YCKOpeHWe CBOOOINHOIO NajeHud, O - YroJi HAKJOHA DEYHOrD 110-
TOK& K [IOBEPXHOCTH 3eM/id, KOTOpDHIE MOXHO BHPA3UTL Kax NajieHMe
BHCOTHHX OTMETOK MOBEpXHOCTH BOOH 110 AJwHe - dz,/dS.

BTODOM ZeACTByWlWER CHICH SBAFETCS CHJg TYPOVISHTHODD The&-
HUA:

~K.pXdS{uly, (1)

LA




rne K, - KOsQOULIMeHT Tpeuuda, A — CMOYEeHHb MEepUMeTp, U - CKO-
DOCTE JBUXKEHHSA BOJIH.

TpeTbell JedCTBYWUEH cHJI0N ABJAAeTcA TopueBad [R2], C KoTo-
POW OedCTBYeT Ha YYaCTOK pPeKH caM IIOTOK, pacTAruBas win cxuMmas
ero:

wp {d%1u/dS?)ds,

rne f - IMHaMUYecKUl KoaddUIMeRT TYPOVJIEHTHON BA3KOCTH.
YeTBepTol AeWcTEywLUEH cHao¥ OyIaeT cuUJiA HHEDLWN:

-pudS (dusdt),

rae dusdt - mosHAas TMPOM3BOAHAS ITOTOKA BO BPEMSHMU.
Jlcnonb3ys TPUHIMT I’ AnaMmfepa, TpUpPABHSAEM BCE BHIENEPEYHC-
AGHHEIE CUJH K HYJIKO ¥ TOJY4MM CcJielypliee ypaBHEHHE:

-pwdSg(dz, /dS) —K,pXdSu? +fw(d?u/dS? )dS-pwdS(dusdt) = 0.  (2)

PazjenuM KakIpl 4Jied ypaBHeHNd (2) Ha podS U [IeDeHeceM
AHEDLIMOHHHEE YJeH BIIpaBO:

-g(dz, 7dS) -k, (1/R)u?+(B/p) (d?usdS?) = dusdt, (3)
rie w/X = R - TAOpaBIdyYyeckdit paauyc, B/p - KAHEMaTHYSCKUHA KO3~
PULMEeHT TYPOYJEHTHOW BSA3KOCTH.

lIpEACTaBHM M3MEHEHHE CKOPOCTY MMOTOKA BO BpPEMEHM B  HaCTHBIX
MPOM3BOAHHX. TolZa ypaBHeHHe (3) NpHUMeT cJeyolKi BHA:

du/dt+u(du/dsS) = -g(dz,/dS)-(k,/R)u+(B/p) (d2ursds?®).

Teneps PACCMOTPUM YpaBHEHUE HEepaspHBHOCTH MOTOKA:

uw- [Uw+ (duw/dS)dS] -1,XdS-EBdS+a,BdS = (dw/dt)ds. (4)

B LNaHHOM YypaBHeHHU: Uw - pacXxoll BoAh B Ha4aje T'HADOMETDH-

s



yecKOr'o y4acTKa, Uw+(duw/dS)dS - pacxold BolH B KOHIE MiApoMeT-
PHYECKOI0 Y4acTKa, 1gXdS - $uibTpalua BOAH Ha Y4acTXe NMOTOKA
(g - OMABTPALMOHHEM napameTp); EEAS - WCrMapeHye BOJM HE yHaCT-
ke rioToka (E - chof ucnapeHdsi, DB - WKPHHA MOTOKA), &,3d5 - KO-

JUYECTBO OCANKeB8, TMOCTYNAWUMX Ha YY4acTOK MOToka (ay - CJIOH
ocalkoB); (dw/dt)dS - H“3MeHeHHe 00beMa BOIH Ha BHIUEYKa3aHHOM
yJacTKe.

B ypaBHeHuy (4) packpoem CKoOKM, MeperpyniupyeMm erc YJieHh
M MOLeSMM Kai[ei 4JeH YpaBHeHHd Ha dsS:

dw/dt+duw/dS = B(a,~E-X1g/B).

loc/ie HEKOTOPHX Opeo6pa30sakuil DOJyYUM Cclelybuee sHpame-
HUE:

dw/dt+u (dw/dS) +w(du/dS) = B(a,-E-i43%/B).

U3 KOTeopor'o CJiedyerT:
du/dS = 1/wlB(ay,~E-14X/B)-udw/dS-dw/dtl] . (9)

i3 ypaBHeHUA ABUmeHUS (1) ¥ Hepa3pwBHOCTH (5) COCTABUM
CHCTEMY YpaBHEHHH:
dusdt+udu/ds = -gdz,/dS-uk/R+f/pd?u/ds?,
dus/ds = 1/0[B(a,-E-1y,X/B}-udw/dS5-dw/dt].
fiaMepeHue pacxola BOJH NMPOU3BOIKTCSH 3a OTHOCKHTENbHO He-
MPOAONKUTEJbELY OTPE3CK BPEeMEHH, KOTAE MOKHO CYHTATL ABIKEHUE
B DEeKe KBA3UYCTAHOBUBUMMCA. TOTAA MH MOXEeM NpeHeOpeyb WaMeHeHU-
EM CKODOCTWK M IAOWAI¥ CedYeHUs [OTOHKA BO BPEMEHH. a TaKKe H3Me-

HEHMeM oObeMa BOJIH Ha y4YacTKe 33 CcYeT (WJAbTpalMM, HUclapeHUs i
OCaKoB. ToplieBHe CUJH OyIeM CUMTATH He3HAYWTEeJBHEIMM X [IpHpAaB-

HAEM UX HyJo, CHcTeMa GyIeT BHIVIALETb CJelyDiuM obpazoMm:

udusdS = -gdz,/dS-ufk./R, (6)
du/ds = -1/eudw/ds, (7)
T



NOseIMHUM ypaBHeHHs (6) u (7) B OAHO M [IpoBeleM pAl MaTe-
MaTHYECKUX Npeobpa3oBaHuM:

-u?1/wd/wS = -gdz,/dS-ufk,/R,
u® (k. /R-1/wdw/dS) = -gdz,/ds,
u?K,/R(1-1/k,R/wdw/dS) = -gdz,/dS.

Torpa
-gRAz, /dS

Kp (1-1/K,R/0dw/dS)

/ —gRdz, /dS
t'_i =
K. (1-1/K.R/wdw/dS)
/g— / “Rdz, /dS
U = - . {8)
kK. V  1-1/K R/wxdw/dS

Tax xax TepBuii MHOXHTEJb (g8/k.)' % ecThb KoapduuwesT ey,
[ICOBeaeM cllelypllMe MaTeMaTHHUECKHe Npeobpa3nBaHua:

U2 =

(8/ky) 172 = RY/n,
g/K. = RAY¥/n%,
kK, = (n2/R%¥)g .

Tenepk NPEACTABUM YpaBHeHUe (8) B caejyoulem BUIE:

RY R(-dz./dS)
d = —— - - . (9)
n 1-(RY /n) 2R/gwdw/dS

TaruM o0Opa30oM, MH [ICJAYYAIM YpAaBHeHHe, [0 KOTOPOMY MOXeM
FACCHHTATL CHOPOCT: BCOIH B Deke MDY YCTaHOBHBUEMCH HEDPaABHOMED-



HOM [BHXEHMH TOTOKa. [Id e€ SHUMCJEHMA HVKHO 3HaTh VKICH 3CLROA
MOBEpXHOCTH -dz,/dS, Y3MEHeH¥e [olanyd BOMHOI'Q CeYSHWY HA
yyacTke dw/dS, MIouaib BOAHOr'O CEYEHUA w, TUAPABIMHECKMH DAyC
R u koagduuueHT Ue3u.

HauboJbiy®n CACKHOCTL B ONpELeJISHHM 3HAUCSHUY MCXOAHHX [Mapa-
METPOB NPEACTABJSHT YXJOH CBOG0IHOW BCAHCH MOBEDXHCCTH ¥ KO&l-
guLmerT lWeazn.

CNOKHOCTDb ONpeleNeEusd YKJOHA 3aXNYaeTcs HE CTONLED £ TeX-
HUUYECKUX CpDelCcTBax HEHEPEHHH CHONBKO B QU3UYECKOM HCTONKOBAHNMM
caMoil BeJuuMHE. TpaaMUHOHHO YHJOH ClpelenfeTcd Kax PasHctcTh 07—
METOK B BEDXHEM U HUMHEM CTBUpﬂH HE SHAEMLLY AJMHEL. VE:MM ClloBa-
MU, BHYMCIASTCHA TEHTEHC YIJia HaKJoHa NAHUM NaleHWd OTMETCK ypoB-
HA K JAHUYM Ha 3EeMHCH MOBEDXHOCTH. B AeHCTBATENBHOCTH, B CAMOM
TepMUHE "YKJIOH CECOOAHOA BOLHOM MOBEPXHOCTH" ERYMAT CJ0BG "IC-
BEpXHOCTB". TO eCTb HEOOXORUMO BHYMCAATE CHHYCD YIrJ@ HIEICH=
[NNOCKOCTH 3epKana BOJHOM T[IOBEPXHCCTH DeKM K FEﬁHHCHTEﬁbhHH
[JIOCKOCTY. BBUAY BHUEAIJNOKEHHOI'O YKJCH BOAROH [NOBEDXHOCTH HANS
IMJICA MexOy PODH3OHTAJbHOH [IOCKOCTHY W BOAHCA. Lﬂuﬁ EARAS OTp2:
IeNafach 4Yepes annpoKcUMalyn WeCTH CLHCBDEMEHHHX 3JHaZeruy Ypon-
HA BOJH HA YYACTKE METONOM HAMMEHLUWNX KBEAPATOE.  MUHEMKGZIME
OTKJIOHeHUH YpPOBHEH 0T PACYETHOH MMCCKOCTH CHANART LOTPElHCITY
H3MepeHuss ¥ JLOMOJHNTEeNBED YBEJKYKMBAST TOMHOCTH ONnefencHu: yK-
JIOHa CBOOOEHCH BOCIHEOH MOBEDXHOCTH.

Insi onpeneserus xoadduuuesTa Wleds 3] paciMOTpMM ypaBrRerk !

[ T
-
e

u = R¥/n(RI}17%,

[lpoBezeM mpeolpazcBadus ¥ OpoJcTapigMApyeM ypaBHeRys (L0):

lg u = (y+0,571g Relg I""“n. G309

Bupamerne (11} MpeACTaBIHET COCOR JMHeAHOe YpaBHOHKE. O~
CHBaplee CBsi3b JOTAPUOMOB CKOPOCTU TOTOKA U 800 MAyBUsY.

JaHHbBe, MMOJIyHeHHHE 1IpDU [DOBEUASHUM SKCIICDUMEHTANLHO] [paEsL -
KH [peayiaraeMoro MerTofia, NOKA3HEBAKT BROBMOKHOCTE NPHMEHERMA [~
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DABJKYECKUX QOpMYJ NMpU olpejeeHWH pacxolia ¥ CTOKa BOIH Ha pe-
Kax ¢ WHTeHCHEBHO IepOpMHUpYEeMHMH pyciamd. HauboJjiee MEPCeKTHBHO
eI"0 MDUMEeHEeHWe Ha MIPOJIOTUYECKHUX MocTax, MNpoud3BOJAWLMX BoAche-
JeHUe Mexly He3aBHCHMBMH TrocyjapcTsaMM leHTpalibHOM A3MK, 2a
CYEeT COKpalieHUsi BpeMeHM MpOM23BCACTBA paloT Mo M3IMepeHHK pacxc-
2 BOIH.

Ins OlEeHKM TOYHOCTH Mpepnaraemcro MeTola Ha [0CTY p. Kedec
- YCTke ObJIM MPOBeleHH MapaJuienbHEE BHUYACJHEHHMA DPACXOAOE BOIH
pennaraeMbiM MeTooM X M3MepeHHs! OCHYHEM BepTylieYHEM Cnoco0oM.

CpelHAR XBajpaTHueckas MOorpeuHcCTh pacxXojla BOOH, pPaccyu-
TaGHHOO ¢ TOMOWBH rifpaBiHvecKol GopMyJiH (11), cocTasuia 9, 734,
0¥ CAvHafHO? TOoIpelHOoCTy H3IMEepeHMs pacxola TParUUWOHHHM MeTO-
IOM M0 JaHHOMY nocty 6, 7%. [lorpellHoCTh y4eTa CToKa OpelfiaraeMeM
METOAOM COCTARJIGET 710 CDaBHEHUK ¢ JAaHHEMH "[HEpoJoryddeckoro
exerojEAKA" 24 JlaHHNM Tog 8, 8%, a4 OnepaTUBHHU yueT CTOKa HMEET
NorpelBocTh 15, 5% 110 CpazHeHuw ¢ "EXeTOZHUKOM".
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A. C. Huxyaux

OIIEHKA TOYHOCTH I'MIPOMETPHYECKOIO YYETA PEYHOI'0 CTOKA
C HCIMONB3OBAHHEM KPHBBX PACXOJNOB

B HacTodAulee BpeMd CYWECTBYPT HECKOMLKO OQUUHMAJBHHX LOKY-
MEHTOB 110 OlEEKe TOYHOCTH IUAPOMETPHYECKOro y4eTa peuHero CTo-
ka [3-5). “"HacraBieHue" [5] NO3BOJSST aNpUOPHO ONPEeie/MTH [0-
rPEHOCTS y4eTa CTOKA B 2&BUCHMOCTH OT METOAa W YCJOBUHM  ero
yyeTa, KO He DacCMATpUBAET ee L) KAxioro HOHXDETHOre nocTa Ha
OCHOBE UMeoUMXcs HaGMpAsHMA. "MeToluyeckue yKazauua" (3] U "Me-
TOAMYECKre pexoMeHzauuMu” (4] MOrpeuHoCcTh y4eTa CTOXE2 CLUEHHUBEKT
Ha OCHOBE I'MAPABRIHKO-CTATHCTHYECKON 00paldOTKU W3MEepEHHBX pacio-
0B BOZE, HO He YUYHTHBAKWT NMpUMEHSEMBI METOJ] BOCCTAHOBIEHHS I'MI-
porpaga u JawT CpefHee 3HAYeHWe MCTPemHoCTA 3a paceMaTpuBaeMbil

TepUo..
B [3. 4] He yuMTHBasTCA [IpodescHOHANMIM HCHCJHWTENEH. Hak
nokazaauw T. W. PBacuabesa, . H. Ysasos u B. P. Homapoma [1],

pasHyla 3HAYeHUR MOACHWTAHHEX EGHKEe[IHeBHHX DACXCHOB 804N DAY~
HEMM CIIEeLMaNMCTaME MOXET NOCTUTATH B OTIOe/bHBEE MepuolH 45%.

KpoMe Toro, HeoOXOIHMMO OMPENeSUT: He TOJBKO [(0TDeliHoCT
'MAPOMETpHYEeCKOr o y4eTa Pe4YHCro CTOKA B CpPenHeM 3a rof, HO W ee
U3MeHeHNe [I0 Ce30HaM WM MecsilaMm reia. B CBA3WM € 3THM paccMoT-
DM BO3MOXKERE [MCOI'DElWHOCT MeTOJOB BOCCTAHOBJIEHKMS MUiporpaga c
YYETOM [OTPEeWHOCTH W3MEPEHWA KaK pacxoia, TaK M YPOBHA BOOH.

MeTonr IHAPCMETDHYSCKOrQ y4yeTa peuHOI'n CTOKA MOXHO Dazje-
JUTb Ha JAEe TpynnH: MeTOoIe, HCHOJb3yniMe 3aBUCUMOCTh DACXOMACE
BOAH OT ypoBHe#d (HPB), i« pasiuuHHe WHTEPMONAUMOHHHIE MeTOoAb. B
NaHHOR pafoTe MH DACCMOTDHM MOPEUHOCTH IMIPOMETPUYECKOD: Yy4HeTa
PEYHOIO CTOKA MO 2aBUCUMOCTH PaAcXOLOB 0T YPOBHEH BOIH, 00Jahan-
met GoasumMM cyObexTuBuaMoM. OUEHKA TOYHOCTHM yYeTa cToka HHTep-
MOJALUMOHHEIMM METONAMM HA NaHHHE MOMEHT TUATENBHC W3YYEHa U OMn-
CaHa B cooTBeTCTIy®LUMX paderax [3. 4, 8].

PACCMOTPUM TIOIDEWHOCTH NPH OMHO3HAYHOA 3aBUCHMOCTH Q= (H),
Tak xak KPB ocpenssieT noje Touek Q=[{(H)., cpelHsAa cyyafHas norpel-
HOCTb EPB. nmo Y. Xepuu (6]. ZHAUMTEbHC MEHBWE MOTPEUKOCTH OT-
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AEABHEX HAMEDEeHHHX pacXoloB 6!
6 = O / |/ 1

rge 6, U 6, — COOTEETCTBEHHO, MOrPEHCCTH EPB M DacCesHie vaMe-
DeHHEX pacxoios of KPB, n — uMcso M3MepeHun.

0IHAKO, XaKk rpaBuJsbHO 3aMeTHn WM. €. Kapaces [2]. 3ToT 3¢-
feKT AOCTUIAeTCH Wb NpU CPaBHMTENLHO 00JIBUIOM KOJM4YeCcTBe H3Mme-
peyust, pPABHOMEPHD PACTIPefefIEHHHX N0 aMIUIMTYRe KojieOaeus YpOBH:
BOIH,

(paxTHYecKu 3To Tpebosahue TpymHO COOJOCTH. B CBA3K C 3THUM
MOCTPOSHHEE WM alipoxKcuMupoBanHye KPB OTKJOHANTCA OT EeMCTEH-
TELHOMO  TNON0KeHHA 34 CcHeT OTCYTCTBUS JBOCTATOYHOIC YUC/a H3Me-
peHuit. [lpy HOCTATONHO DABRHOMEDPHOM pachpellefieHud MH3MepeHuit no
pa2aM  DEXMMA  (ny) A4 OMpelefeHHs CUyvafHOo# NOrpewHocTd EPB
nMpefnaraeTed ypasHesue [2)

6, = 6k Vhg / M.

{lpd NTCYTCTBUM DABHCMEPHOTO paclIpeliefieRHs HabwIeHud norpe-
40CTh onpenesesua EPB 0o ycTomdMBod KpuBod [4-6]1 MOkeT ObTE
CUGHEHA COOTHOWEHUEM ’

6; = By = Oy

rje 6, - TOrpelHICTh U3MEPEeHHd pacXola BOJRH.

Ipy HEOJHO3HAYHOM 3asvcuMocTH Q = [(H), ecsJu BpEMEHHHE
KpUBHE O0O0OCHOBAHH OOJBIMM KONWYECTBOM U3MEpeHHy (He MeHee
15-20). Kaxjiasd K3 HUX DacCMaTpPUBSETCSs KAK OAHO3HAYHAS KpHBAdA., U
TOrNa  OLEHKA TOYHOCTHM MOLCYHeTa CTOKa MOXeT OHTh NpOBeNeHa Kak
LSRR YCTOWHMBOM HP3.

flepen TeM, kak paccMOTDETh TNOTPEWHOCTH BOCCTAHOBISHUA T'MI-
porpaba MeT0J0M sBpeMeHHHX KpPMBHX pacxXoicB B0IH (BKFPB), nonuTa-
eMCcs TIOHATHL, YTO0 Xe [OpelCcTaeaswT coboi# BEKPBY HecoMHeHHO, BHPB
eCTh rpaduyecKas WUIRCTpaLMsA CBA3M MeXay pacxolaMM HW  YPOBHSAMH
EQOH. 3T2 ENNpOoKcKMallMd, BHIIOJHEHHaA "Ha rjaz", He OCHOBHBaeTCH
Ha MaTeMATHYeCKUX BHYMCJeHUSX. Hpome Toro, #3MEPeHHHE pacxobl
BOAH 4acT0 He MOPYT OXBATHTDB BCH AMITJIATYLY KOJIeCaHUS YPOBHS BO-

o
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IH. B CBA3KM C 5TUM MOTPEWHOCTb I'pAQMYECKON WHTEPNOJRLMM  KOD-
peKTHed MOpeACTaB/ATb CPERHHM KBaZpaTU4ECKMM pAacCedbadieM oT
AaHHO#W KpUBOH

(0 - Qgq4)2
6, - / o1 K 1 | -
i/ it = 1

roe Qqq - U3MEpeHHHi pacxXold BOEH. Qg — PacXoAd BOAH, CHATHA C
BKPB. n - KOJU4YECTBC PacCXCi0B BOIH, YACTEYOUMX B TOCTPOEHAH
BHPB.

lpy HaxXOMDeHWM BpeMedHo# 3agucuMocTH Q=I(H) clieumanuct,
OpPOBOOAUMA y4YeT CToka. OnpellesseT BDEeMf €€ CYUWeCTBOBaHHA He Ha
OCHOBE CTATUCTUYECKOV 3HAYMMOCTH CBA3H, & [YTeM aHaniza Bceln
KOMIWIEKCE HMHOOpMaiu. [losToMy HHCJI0 M3MEPEHHEX pPacXoloB BOIH
OpY TOCTpoeHun aoctoBepHodl BKPE MokeT GHTb MeHblle. 4eM HeoO0Xo-
OUMO TIpM CTATUCTAYECKOA OLeHKe IOpoLeccd, HO He Mexee natw (31,
B MoxeT OmTh BOOJHE A0CTATOHYHEM A UCIONB30BaAHWA ypaBHEHH:A
)

TOYHOCTL onpejenieHda EPB nMo BRPE TakXe 3aBHCUT 0T TOYHOCTH
OTIpeleIeEns eXefHeBEOro YDOBHA BOIH. /ICNOJIb3YR HeBepHoe 3HaHqe-
HUE YPOBHS, MH HEBEDHO CHUMASM ZHAuYeHKE DAcXoda MO KpUEOoHA. MHu-
Mi clioBaMi, morpewHocTs EPB za cueT MOUpeltHOCTH YPOBHA 6y DapHa
dQ.., KoTopasa onpepensercd kaxk dQ, = [(dH.,). 0Tcola

6}1 - f[dHcp].

rae dH., - morpeuHocTh ONpeleJeHHs CPeAHECYTOYHOr'O YPOBHA BOIH.

SHaYEHUE 6y MOMHO OMpelesuTe M0 dHg,. UCNoJb3yA TabJiuLy
KoopmvHAT Q = f(H), COCTaBJEeHHY® TipM 06pafoTKe NaHHHX N0 CTOKY
BOJIH.

[(Ipy Haauuuy cUCTEeMATHYECKUX OWMOOK B oNMpeleJieHdd pPacxonos
UM YPOBHel BoOw OGyAeT NMPOMCXOMUTE CIABUI XPUBOH pacxoldosB. Tak.
MNP cHcTeMaTA4YeCKOM 3aBHWieHWM pacxXoicB BoLH KPB nogHMMeTcs
BBEDX, NPy 3aHUKeHUll - OMYyCTUTCH BHUZ. [IpU CUCTEMATHYECKOM 3a-
BHIWEHUM YypoBHeil KPB CHBHMSTCH BMAPAB0, [NDU 3AHUXEHUM — BJIERO.
CllelyeT OTMETHTh, YTO CHCTEMATUYECKAR MOMPEWHEOCTh oapeleseHus
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CpefHero CyTO4HOr0 YPOEHS BOHH He OyIeT OKA3HBaTh HHKAKOTO BJH-
SiHUA H& TOYHOCTL y4eTa CToKa, T. K. Opoexkimus KPB H& oCb pacxo-
108 BOId (lepeMemaTbCes He GyA=T. B cilydyae CHCTEMATHYEeCKOH TMo-
PPEYIHOCTY U3MEepedus paciona BoIH 6. MOI'PEliHOCT: Y4YeTa CTOKa 3a
CYET HAHHOIO QakTopa 65, CyleT pacHa caMofl CHCTEMaTHYEeCKOH [or-
PEWHOCTH M3Mepesds Og.. OAHAKCe 3TO AeHCTBUTEJIBHO JHWb AJA CJy-
YyaeR [MOCTOSHHOR CHCTEMATHUYECKON MOTPEeWHOCTH CIpeneieHus YPOBHS
BC BpeMeHy. CJleicBaTJIbEO, ME MOXEM BHBECTH ©opMmyJy, M0 XOCTODOR
MOXET OLIEHMBATHCA [NOI'PENHOCTH ONpeledieHus EPB MpU ACMOJb30BaHUM
KPE. Ora OyneT COCTOSATL M3 MEpPH pACCEeMBAHMA TOYEK OT KpUBOR
DAacXOOoB 6,, OOrDEUHCCTEeR 3a CYeT HEMDABUJABHOCTH onpeleJsieHUs
CPEIHECYTCUYHOI'0 YDOBHS 6y M Ha/JMYHA CHCTEMATHYECKON MOrpeliHCCTH
YDOBEHHHX HaONWASHUA Og.. [IOrpewHoOCTH 6. 6y, X 6y B32UMHO He-
KoppesMpyeMeie. [10aTOMY NOTDEWHCCTR OnpeledneHusa EPB no BKPB Mox-
HO Opeae)iMTh MEeTCAOM YaCTHHX NOrpeiHocTed

ClellyeT MOBTOPUTE, YTO 6y CYWECTBYET TOJBKO MNPU HCIOAB3O-
RAHWMU BOIOMEPDHOHA DEefKM IJId USMepeHus YDOBHA BOAH. [IpM UCHOJS30-
BAHVKM caMonuclia YpOBHA BONH 6y OTCYTCTBYET.

Ha OcHOBe OOJBUIODNS XOJMYECTBA HATYPHEX HCCHIefOBEHUK Ha
['MADOMETPHYECCKUX ToCcTax LUeHTpalJbHOA A3MM B pas3Hoo0pa3HHX [MpU-
DOAHEIX ¥ DUIDOJNOTWYSCKUMX YCJOBMAX (HA4YMHAaA C TOpHHX MOTokoB [la-
MUDA M KOHY2A HH3ICBbLAMM AMYJAapbW), NpOBEeAEeHH AHAJIHE 4 CHCTEMA-
TH3ALMA CYMMADHOX CJy4alHO#A MOorpewHocTH OlpeleJeHud YpPoBHA BOIh
3 JaBUCUMOCTHA 0T IUIPABJIHYECKUX YCJHOBUM MNoToka. [lorpeiHOoCcTH
CHCTEMaTH3NPOBakN COTJIACHO KJaCCUDUKALMKM MMIApPOMEeTpPHYeCcKUX [oc-
Ton CpefHeR# A3¥M., Daz2paboTakHOR B OTAENE THAPOJIOMMYECKHX HC-
chenoBanui CAHMIVH (Taba. 1).

[Ich MCIONB3CBAHUM CcaMOIMClIa UCKIYANTCHA NOI'DEeWHOCTH AUCK-
pPeTH3aiuy HaONpIeHUR ¥ OTcueTa.

[lorpewHoCcTs onpeneienida EPB 3asWCHUT Takke OT MNPaBUJILHOCTH
epexoha OT OMHCH KPMBOR pacxXoloB X ciepyvied, OT NPaBUILHOCTU
OTHeCEHUA KOHKPEeTHOO W3MEeDpeHUS pacxola K olpenefeHHo#t BKPE,
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Taomiza 1

CyMMapHasf caydanhasi NOrpewHOCTh
onpeleNieHHst CpeHero CyTOYHOTO YpoeHA BOAN
[0 BOINOMEPHOH peHKe, CM.

[HAPOJOIHYSCEMA HanmoJHeHUe pycha
PexuUM
Madnne CpeliHee | BHCCKOR

EcTeCcTBEHHBH - 0.5 2.4 3,8
Ha 6oJblioM

yIoaaeHu OT TMIpOCOODYREeHHs 3.9 0,7 I 2
Huxe I'UIpOCOOpYXeH:A {9, &2 4.3
Brme IUIpCccoopyXeHus 0.5 L 1.0

Ina mnopsiieHUs C©OBEKTHBHOCTH 2TOrC Mpelecca  [IpeliaraeTces
KpuTepui r(t).

VaMeHeHHMe MPONYCKHON CTIOCOSHOCTY pycde B pesyisTare Iegopn-
MallMy, nojropa, 2apacTarusi, JeleBbX 00pazoBanMi NODUBOMRT K Ha-
PYIEHHI CBA33HHEOCTH PACXOLCE BOAE HAK 3JieMEHTOB, OOCTaBANUNX
peajm3alMio cayvaiHoro mpouecca G{t).

XapaKTepUCTHKOR TPONYCKHOW CMOCODHOCTH pycJa ABAASTCR spe-
MEHHOW DALl OTKJOHEHMH U3MEPSHHHX DACKOA0B BOAB 0T CTaKIALTHOH
(OCpelHEeHHO®) KDHUBOM pacxXomor Boay (dQ,). [lpy AefcTsAM 0AHOA
KOHKpeTHON BKPR 3TOT BpeMeHHOW psji OyJeT CHUTATHSA  peanusalden
CNYUEAHOrO KBasycTaUMOKApHOr'C Npouecca. TakuM olpascM, eciai oT-
HOWlEHHEe OTKJOHEHMA MexJy IOBYMS [TOCJIEJ0BATENbHO H3MEDEHHEMM D2C-
X0jamy BoOn OyreT HHKe, YeM 3HZUYCeHHE 4X CPeHel's (03fGALZenTs
KODpeJslMy, TO MPOM30HAST U3MEHeHHEe B8 [MPOHYCKHOA CIICCcoUREOCTH
pycha, o [OcJeNHHA PacXol BOOM HYKHO OTHECTA ¥ LDYro# ZHFZ WM
[IDUMEHATE Apyrde MeTomOe UHTeprnoJsdudy [(2].

B BHJe HEPaEBEHCTBAZ 3TO MOXHC 2aMMCATh TakK:

dy s < PLT), ()
Tle qu U Qg - ABa CpaBHUBZEMHX Pacxola (g, MEHble 70 BEATIAHE,
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UeM Qg). T(1) - aBTOKOpPDeJAlMoHHas QYHKUMS BPEMEeHHOro pala Ha3-
MEDEHHBX pacxXxofoB BOAb, T - WAl KOppeJsdlMM, DABHLH MPOMEKYTKY
BpeMeHN MeXny W3MEDeHUAMU q, U Jg.

B 3akJiwyeHue mnoiBeneM HTOrd. TOYHOCThL ydyeTa CTOKa [pd ONHO-
3HayHo# saBucumocTd Q = f(H) OyneT paBHA Mepe paccedBaHUsi TOHEK
NaHHOW 3aBUCHMOCTU. [IpM HECOHC3HAYHOM 3aBHCHUMOCTH [MOTDeiHOCTD
EPB OylzeT COOTBETCTBOBATb [Or'pEWHOCTd MeToAa Yy4yeTa CTOKa X
paccuuTHBATBECA IpH MeToxe BHPB mc Qopmyne (2). IIpw nepexone cC
OLHOT'O MeToda Ha APYrod LONOJNHUTENbHO NPHMEeHAeTCs HepaBeHCTBC
(3).
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B. P. Komaposa

K BOIPOCY O BO3MOXHBIX CHCTEMATHYECHHX IIOI'PENMOCTSX
H3MEPEHHS PACXONOB BOIM HA CPENHEA3SMATCHHX PERAX

B HacTodlWee BpeMs B CpefHed A3MM NpakKTHYECKH He 0CcTaNcsh
HM OOHOIO BOJOTCKA C ECTSCTSEHHHM DEeXUMOM NUTAHUA. B YCAOBARK
pPa3BUTOI'0 OpOUWEHHs NMPABHABHOE pACIIpeAe/ieHde BOAHBIX [peCcYPColn.
oco0eHHO MDY UX OUPaHUYEHHOCTH, HEeRO3MO¥HO 0e3 HAUWYUR HAISHHLY
JIAHHHX O CTOKe.

YYeT CTOKa Ha CPelHeal3HATCKUX pexax MPOUIBCHATCA & ClOMHEX
YCJIOBUSX NDOTEKaHUs [OTOKA: BHCOKME CKOPOCTH, Ieq@opMUDyeMLIE
pycJia, HEeYCTaHOBUBIMACHA peXuM, NepeMeHHHH TORNOR M Xp. MHGOpMa-
1A 00 YpOBHAX ¥ pacxXojax BOJAH He Eeerja ofJajaeT  [AocTaTodHOn
TOYHOCTbLI, YTO BHABAASTCA TIIPH YBA3KE CTOXA 70 JJMHE peK B B
regporpaguyueckux yanax. [N" MHOMMX TICCTOB QaKTHYECKHEL T[Crpeu-
HOCTH W3MEpEeHUS TUIPOJOTAYSCKUX 3JIEeMeHTOR He YCOTAHGBIMBEMCH
WY OLEHMBaMChb 6e3 yueTa (QakropoB, BAMANEMX HA TOMHOCTE pe-
3YyNLTATOB.

B CBA3M ¢ 3TUM B MocjelHes fecAruietTHe B CAHUCMUH =zenMcE
paboTH 1o BuHOOPY METOMA OUEHKM TOYHOCTH WUESMODSEAR U POBeeHRK
OMNTHEIX aTTecTaluit MeTOJMK M3MEeDeHWH Ha THIDOJOTKHYSCKUX nocrax.
Anst 3TOr0 MCHONB30BAHN MATEPUANH IKCTeMMuMi ITH Ha OpHHX DaKaK
H Ha AMylapke, a TakKKe MATEDUANE [0 YBAZKEe CTOKE B STASNSHBX
PHAPOrpaduyecKux yanax.

Hax mzBecTHO, JIGOJ NPOLECC MSMEDBHUS, B TOM HMOJS i pac-
XOHNOB BOJH, COLGPKNT OWHMOKM, KOTODHE MOIAPAZLESPOTCH Ha CHoTeMa-
THYECKHE, cuy4aliHee W TpoMaxy WisMeDSHRiL.

CiiyqailHHe 1OT'DelHOCTH XaPaKTenUZyRT TONHOCThL  MaMeDeHMi,
TO ECTb UX KayeCTBO, CHK ABJSNTCH HEONpESEJISHHLMH T0 CROEH DM~
POJE ¥ B MX NO@BAEHUM He HAGJOIAETCS 2EKCHOMEPHOCTH. B [DCLEnCE
BHYMCJIEHUS pacxXona BOIB CAVYaiHHe OUMTKYU, NONIYEHHREe TIPH H3aMe--
PEHUA TUIYOMH ¥ CKOpocTeHd B OTARALHHX TOYKAX, B RHAYUTRJbHOE Me-
P€ KOMIGHCHDYOTCS. BUMSHME CJAYHANNHX MOTDEUHOCTRH HA [ofCcyeT
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CTOKa B HeKOTOpPOH CTeleHM UCKIANYAeTCcHd M B TeX cJyyasix, KOorla
AN BHYHCJIEHUS HCNOJB3YWTCA KPHUBHE W T'DAQUKH, acpeﬁHﬂmmﬂe pe-~
3yJjbTATH Ppa30BHX CNpeleJIeHHdt pacXoJOB BOAH. Pe3yJIbTATH [Ipoge-
HOEeHHHX KCcleloBaHili IIoKasamu, 4To cJy4YadHHe NOI'DElHOCTH U3Mere-
HAA 3aBHCAT OT MOPDOMETPHUYECKHMX W I'HIpPARJMYECKUX XapaKTepHCTUK
pycia, a Takike 0T THUINA ¥ COCTOfAHMA U3IMESPUTEJIBHOI'O KOMILIeKca. B
CpellHeM 3Ta BeJNYMHAa CcOCTaBJAeT 4-6 %, a HauboJiblie BeJU4uHEH
[IOTpEeLHoCTER HACMOIANTCA MPU H3MEePeHHAX B BaJyHHO-TaJIeHHUKOBOM
M TMeCHYaHO-WJIMCTOM pychaax W MOryT pocTuraTh 10-15 Z.

ChenyeT OTMETUTB, YTC Jawme NMpU GAATONPUATHHX YCJIOBUSX H3-
MepeHUs DacxXol BOJH MOXeT OHThb OWMOOYHEM BCJEACTBEHE BO3HHUKHOBE-
HHA CHCTeMaTHYECKHMX [OOrpeuwHocTed. B psade ciydaeB HX BeJHUKHA
MOXeT [peBhllaTh [0 BeJWYUHE CJYyYaHdEHEe [MOIPEeliHOCTH U AOCTUIATE
10-20 % # OoJyee. B OoTJMYUE OT CHAYYAHHHX, OHH OCTaAKNTCA NOCTORH-
HEMM WM A3MEHSKTCH 34KOHOMEDHO, COXDAHSs CBA3b € BHIHBAOIMMY
UX daxTopami.

[IpoMaxy M3MepeHUl BO3HMKAKT ¥3-32 HeLOoCTATOYHOIO0 BHHUMAHUS
ClelMaMCToB, IMMPOU3sOAUMX KaMepeHUd. [Ipy ara/3e IoJeBorc Ma-
TEpHania 2TY pacxold "BHJIETADT" W3 OO0Weroc HalpaBJeHUA KPUBOH
pacxojoB. Taxue pacXojH HCKJINYAKWTCA U3 obuerc pana HabJoLeEuf.

3a4acTyKw O HaJUuyu¥ CUCTEMATHYECKHX OUMOOK MOXHO CYIUTH
TOJBKO B [POLECCEe COCTaBJIeHUs BOJHOTO fajlaHca pek M BOJOXParu-
JMIl TIpH  OoJiyyeHuu OOoALWMX HeBA3CK CTOK&. AIDPUOPHO ONOpPedesUTh
MCTOYHHK CHCTEeMaTU4YECKHX MOI'DeliHOCTEeH HEeBO3MOXHO. TOJIBKO BHE3N
Ha MecTO padoT IIO3BOJIAET BHABUTL MX U YCTPAHHUTL. I[IpH OTCYTCTEBKU
SXeaHesHoN onepaTHBHOW HHOOPMALMK MO CTOKY DEK CHCTEeMaTHUUECKHE
MMOTPEeWHOCTH MOr'yT OuTh 00HapyMeHH Julle B [pouecce cOpaloTKH U
aHam3a JaHHHX 32 npollepuuit ron. OaHake noaoCHuWe owulxu He
BCerga MoryT OHThL UCKJKYEHH }3-32 HefCHOCTH MNPHUYMH KX ol0ychas-
JIMBaLUMX.

HecMOTpPA Ha aKTYalbHOCTh BONpOCa IJIA NMPAKTUYECKOR TUIpo-
MeTpuy 1o TeppuTopuu OnsBweroc CCCP, oueHb Majc paboT, NOCBAWEHHHX
3Toi npobaeme [1-4, 7-8].

B HacTosfAWeW cTaThe HA OCHOBaHMM CoJibhioro OmOHTa paboT 10
BHABMEHHD I[PUYMH HEBA30K CTOKA Ha TUIporpaguYecKUX yaJax u Bo-
IOXpaBWMILaX, MeToIMYeCKUX paloT, OMHTHOW ATTEeCTAUMM UIpOoJACTH-
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yeCKUX NOCTOB ONMpeleieHh OCHOBHHE HCTOYHMKM CHCTeMaTHHeCKHX
omMGOK ¥ MX 3HAYEHUH MP# M3IMEPEeHMM CKODOCTH W NJasWjany BOIHOTO
ceyeHHdA MOTOKA.

CnenyeT [OIYRDKEYTb, 4YTO BO3HUKHOBEHHE CHCTeMaTHYeCKUX
gorpeliHocTed MHIMBALYANbHO IUIA KaXA0rc KOHKPETHOro IIOCTA. st
IUAPOCTBOPOB, Iie OTCYTCTBYET BOSMOKHOCTE CCOCTaB/EHMA DYCJIOBOrO
BOOHOI'O 0OajiaHca, BIOJHE peallbHa BO3MOXHOCThL CYWECTBOBAHHA HEBH-
ABJIEHHMX CHCTEeMaTH4YeCKUX MNOrpeliHOCcTEl, KOTOpHEe MOI'YT HaluoiaaTb-
e TOJBKO B OTHENbHHE IepuofH. [[pOBONUMBE CTAHLUAMA WJN OTAEJIOM
PUOPONIOTMH Y3ryaBriuapecMeTa KHCIeKIMN MOCTOB OLMH UJM JBa Pada B
rof, He BCer'la B COCTOAHUU OOHADYXKUTL He TOJLKO BeNHYWHH, HO U
Jaxe HaJu4ne TakKX ouwdOcoK, TakK KaK Ha MOMEHT HHCIEKILHNM OHW MO-
PYT OTCYTCTBOBATD.

PaccMOTPUM OCHOBHHE TMpUYMHH, O0O0YCJACBJUBAWUME BO3HHKHOBEHKE
CHCTEMATUYECKUX MOrpemHocTel HW2MepeHWdA HKagaoro U3 3/eMEeHTOB
pacxoja BOOH. B perucrpaumu ypoBHs BOAH CHCTEMATHYECKHE IOr'pell-
HOCTU MOT'YT BOIHHKATH TpW MHOTODPYKABHOM pycle U3-3a HepenpeseH-
TATUBHOCTH MECTA YCTaHOBKKM Defikyi. Ha CUJIBKO JeQOpMHUpPYeMbX peKaX
CTOK MOMET OCVUECTBAATBHCHA NNC HECKOJBKMM DyHaBam. B 0TheNbHBE
FOOH MX YMCA0 MOXET OHTh 3HAUMTEJIEHEM. BHCOTHOES MOJIOMEHHE DYCEes
MpK 3TOM MOXeT OHTE HEeCI¥HEKCBEM, 4 YPOBEHHHE HAaOsAeHHA, I[IPO-
BOOMMEE B ONHOM pycJie, He Bcerja CTDAXAXT peaJibHyn KapTHHY W3-
MEHEHHS BOJHOCTH DeKu. TaK, HANpUMep. AJUTEeNbHHE 3JKCTIeIMIMOHHbE
WCCNE0BaHUA, [pOEeIeHEHNe HA D. HapajaDpka [MoKaszajgy, 4TC OOHOH
M3 OCHOBHHX TIPHYKHH CHCTeMaTHUYeCKHX TIOIDEeWHOCTER (B MECSAYHOM
3HAYEHUU JOXOoafumMx no 40 %) ABnsieTcd HEDEnpe3eHTATUBHOCTE YPO-
BEHHBX HalOnoAeHWH TpW TJaHOBHX XedopMalMaX pychlia, Korjia cucre-
MaTU4eckas oWuOKa UX B OTJeJfibHHE [EpUOIH ACCTUIaNa 40 CM.

Kak HM3BECTHO, MpOLEeCC W3MEPEHMS pacxola BOAb COCTOMT U2
pala MPAMLIX WSMEDeHWUA mIowanm W CKOpPOCTU. B CBOW oUYepefb, Ollpe-
HeJIeHe Mmiowany CcoCTOMT W2 JABYX 3Tal0B: W3MEDPEeHUS DacCTOSHUA
MERLY BEDTHKANAME ¥ TIHYOUER HA HUX.

B M3MepeHMH pACCTOSHUA MEXNY BEpTUKANAMH IS CTROPOB ¢
#ECTKNM 3aKpelvIeHHeM BepTWKANieldl (Ha KaHATe WM TIepuJiax MOCTHKA)
CHCTeMaTHyeCKHe MOrPelHOCTH MOUYT BO3HMKATH [P HENpaBUJIbHOM
(IeEpDBOHaYaneHON pazfuBke BepTHKaNeR. B pye/osoM BolHoM fajial-
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ce Tpu aTom OyAYyT HaO/WIATBCHA NOCTOAHHHE HEBASKM B TE4EHHE INA-
TEJBHOTD BPEMEHHU.

3HAYKTENBHO BO3PACTAET BO3MOXHOCTBE MOSBJEHUA CHCTEMATAHE-
CKUX [OIDEUHOCTE! MpY OnpelleJieRd MEeCTONOJIOKEHUS BEpPTUKaJer Me-
TOLOM 3acevek. HefpexHas, HexsaJqudMuMposBaHHas pafoTa C MEH3YJICH
BH3HBAET OWWOKM, KOTODHE MOI'YT nocTuraTh 10 % (p. AMYyAapss)
18].

[Ipy uasMepeHnsk IIyOMH WTaHrOH (HAMETKOM) BO3MOXHO NOSBJE-
EWe CUCTEeMATHYECKUX CUMOOK Ha CTBOpax ¢ MACKMM I'PYHTOM, THla
[[ECYAHO-UJMCTOrD, HIMCTOI0, Cymnecuasoro ¥ T.0. [lpd paboTe WTaH-
roil 6e2 OrDEHUYMTENBHOTO TIONLOHE NPOMCXOAWT 3aBHNEHWe IIyOWH Ha
3-10 cM 43-32 Norpywerus ee B raytb rpyHTa. OTHOCHTENbHAA [I0-
'PEelkOCT: TIPH  3TOM CTaHOBUTCH foJiee 3HEYMMOA I CTBODOB C Ma-
NBME TayOudamMu (no 20 %).  [lo mepe pocTa TJAYOMH OTHOCUTEJIbHOE
3ABHIIEHHe CTAHOBATCH MeHbile ¥ [py rayouHax 2,5 M coCTaBJ/ifeT
OKONO 2 %. [lif MCKJYEHUS CHCTEMATHYECKOTO 38BHUEHMA IyOuH OpHU
M3MEDSHUAX MX WTAHIOM WJM HaMeTKOH IpH MSAIKHX IpyHTax chaelyeT
MpUMeHATh ToAfoH. [Ipu padoTe WTAHTOA Ha KEeCTKMX pychax (0eTOHM-
PDOBAHEHX) MOKET BO3HMKATE CUCTEMATA4YecKOoe 3aHWXeHue IJyCHHH
KU3-3a JOIOJHUTENBHOTO Y4EeTa BeJWUMHEH HaKOHeyHWKa WTAHTH (3 CM),
XOTOpsl He yrayfideTcs B IPyHT. [Ipyd MafiHx rayouHax (0, 15-0,20
OM) 32BKMEHUe JocTuraeT 15 %, mnpM 2,5 M - 1 % Bo usbexanue
SUCTEMETAYECKODC 3aHUKEeHUs TAVOWH NMPU KeCTKUX pychaax BeJUu4YyHY
HAKOHEeYHUKa CJeyeT MpUOABNATH K K3MEpPEeHHOMY 3Ha4YeHWD IJIyOMHH.

CucTeMaMyeckue MorpelHocTy B H3MepeHWyd IJIyOWHH IPY30M MO-
YT BO3HUKATH B Tpex clydasax: 1) lIpM HeWCHpPaBHOCTH CHYETHHKE,
2) Ipd HeOOCTATONHOCTHM Beca rpya3a; 3) Npu HavMaTHBAHWHM KaHaTa BO
BTOpod paa Ha GapalaH Je0elKH.

B epRoM cJiy4ae oUMOKH B 3aBUCHMOCTH OT KOHKDETHOH MOJIOMKH
CHYETYUKa MOTYT OHTh Kaxk MNOJOXMTeJIbHAEMM, TaK U OTpHUATEeNbLHLME.
N JMKBMAAUMM CHCTEMATUYRSCKMX OWHMOOK, CBA33aHHHX C NOKa3aHUsMU
CYEeTUWKE, OAMH paz B ol HeoOxoaMMa ynpolieHHasd [0Bepka CHeTYHKa
3 JICJEBBX VCJOBHAX.

BO3HUMKAST CUCTEMATUYECHCE ZaHUKeHUe AYOHH MPU HaMaTHBaHUH
KAHATE Ha Oapalad BO BTOpOR paAl. 3aHueHue TAYOMHHE 3aBHCHT OT
KOJHMECTBA BUTKOSB, HAMOTAHHBIX BO BTOpOH paAn, 4 THNA JeGelkKu.
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HampuMep. [pH AYaMeTpe KadaTa 3 MM 3a:HiKerue CAYOHHB Ha  Kawabi
oBopoT Gapabaxa mnas sebenxu “Jlyra" cocraBaseT 6,3 %, ma ['P-36
-~ 12.5 %, pna I'P-65 - 15,0 %. Bo ua0ewsHUe YKA3AHHHX CHCTEMaTH-
yeCKUX TMorpewHocTeli pabora Ha Jieleixke JA0JkHE [MPOUSBOAMTHCH
TONMBKO TIPU HMCIIPaBHOM KAHATOYKJAILYMKE.

[Ipy OIIyCKAKUM [Py3a B MOTOK HEe3HAYMTEJIbHHE OTKJIOHeHs Ka-
HaTA OT BepTHKANM HaO/IaKTCHA NpakTHUYecKW Bcerja. [Ipy sed4vuHe
OTKJOHEeHUs 5-10° monmpaBkaéMil Ha OTHOC KaHaTa MOXEC [peHebpeub
BBUIY MX HE3HAUNTEJbHOCTH. [Ip¥ COJIBIMX 3HAYEHUAX yrha HeoOXOoIu-
MO BBOJUTL ICNpPaBKK, TaK KAK BeJUYVHA TIOTDYHEHNS Ipys3a 0Ka3HBa-
eTcsd MeHblle, YeM [JWHA BHTPABJEHHOI'0 KaHAaTa.

OTHOC KaHaTa MOMeT HaOJIaT:CH KAk B TEYEeHHE BCero I'0Aa,
Tak X TOJIbKD B [TEPHOAN ¢ MOBBIMEHHOW BOAHOCTRR. I8 JauESUIALNH
CHCTEMATHYECKHUX OWMO0OK, CBRE3aHHLHX C OTHOCOM KaHaTa, CYUecTBYeT
HECKOJIBKO NyTe#: 1) yBeauuyesHe Beca Ipya3a, 2) YYeT BEeJWHMHBL 0T7-
Hoca KasaTa, 3) NpUMEeHEeHHe OTTAXHOTO KAaHATA.

Ha pexkax. HMeplMx OoJslliie CKOPOCTH Te4YeHHS, MNPH BOZHUKHO-
BeHHM OTHOCA KaHaT4d I'pPy3 MEHAWT Ha Apyrod ¢ OoasuyM BecoMm (50
WA 100 Kr) N0 NOpeKpaweHusa oTHOcA. IIpy dcnoae3nBaHUM 100-KHAOT-
paMMOBOI'0 r'py3a Ha cTBOpax, OOODYAOBAHHHX NapoMaMy, KaTepaMu, A
OTKJIOHEeHUM ero OoJiee, 4YeM Ha 10°, BBOAXTCH [ONpaBKa HA OTHOC
KaHaTa ¢ 00f3aTe/ibHHM BBeIehMEM e Ha HAOBOJAHYK HACcTh, TaK Hak
pu OoJibuMX yrJax 0THOCA BeJMYyHA 3ToH NONpaBKM CcoMaMepHMa, a
MHOT'Zla X BHlle, 4YeM [I0IIpaBKa Ha MCABOAHY® YacThb. BenluuHa crcCTe-
MATHYECKOI'D 3aBHlIEHUA DacxXoda Bods MpH OTCYTCTBHM  DerucTpalil
OTHOCa KaHaTa (.o 25° mpu cpelHeM 14%) cocTaBasieT 2-3 %

Ha ropHbX BoHOTOKAX, OOODPYAOBAHKEHX JIOJEYHBMM IIeDENpABaMy
CO CpelHMM ¥ BHCOKHM MeABecoM (5-10 M Han BOOHOW NOBEPXHOCTHE B
MEHKEHB), MpH CKOpOCTSX TeYeHust 3-4 M/C rpy3d Becom 100 Xxr He
BCEerga MoryTt obGecneudTb paboTy 06e3 OTRJIOHEHUS KaraTa. [poBedeH-
HHE DacyeTH MoXaszaJi. 4YTC JUKBHAAUMA OTHOCA KaHATa AJS NoANGHHX
CTBODOB BO3MOXH& [Np¥ NpuUMeHeHMM rpyza 8 300 kr. [asg padoTH co
CTOJIb TAXEJINM I'py30M HeoOXCAMMO cO3A2HMe 3JeKTPUOULNDOBAHHOMA
CUCTEMH TNOAHATUS U ONYCKAHWA I'Dy2a, a Takxe NepelBUMEeHHs JIoJb-
Kii. Pa3paboTxa yxas3awHO# CHCTEMH CBSi3aHa ¢ OHHAHCOBEIMU ¥ TEXHA-
HECKMMU TPYIHOCTAMHY.
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Ha MoOpHEX BOROTOKAaX, OOCPYAOBAHHHX JBDJEYHHMW MepenpaBaMy C
RHCOKUM TICABECOM HAJN MNOBEDXHOCTHO BOJH, OTCYTCTBHE H3MEpEHUA
Y2 0OTHOCA ~aHarTd MPMBOAMT K O4YeHh 3HAUMTEeJIbHOMY 3aBhllleHUl
raviuy. CHcTeMaTuyecK0e 3aRuHileHWe T[Jomaid BOAHOTO CeYeHdudA [pU
cpe/HeM YIJIe OTHocA KadaTa B 24° MOMET ZocTUraTe 20 % [lis yo-
TLAHEHUS CHCTEMATHYESCKOrO 3aBHIEHEUS [JoWagyd BOJHOTO CeveHHs
clefveT W3MepATh YO 0THOCA KaKaTa, HauMHas ¢ 5°, 1pH  3TOM
BRECIEHUC NONpABOK HA HAIBOOHYN YacTh ero offs3aresibHo. BBHAY HX
3HAYHTENBHODNO [IpeBHWeHns (B 2-5 pas) nompaBok Ha MOABCAHYI

YacTs (3].

BesiMynia 3aBHlleHHA NJIoWalyd BCJAHOTO CeYEHWS MORET OHTh O0le-
Ho@a HA OCHOBE DErpecciycHHOro aHa/mz2a. [Ing 3TOA [esid HCNoJb3o-
BaMCh aKCUEDUMERTAIbHES JaHHHEe 10 rnocTaM CoejHen AzHd, HMeRinie
DASHWE YOJOEMA #HaMepedis. [And 100-KWJIorpaMMoBOTO rpyz2a NoJy4eHo
CASAVOIES YpaBHEeHWe:

AFgrx= 8.98 V o+ 0.46 hep - 18,6,
rine AF, .. - 34BHUSHME [Jouany BOLHOTO CEYeHUWA NpU HeydeTe yrija
OTHOCA KaMara. % V., - CpeZHsf CKOpOCTe MOTOKA, M/C; DNgpy ~
Cpendss IJiyOMHAa I0TOKa, M.

30eck Xe cJeayeT 0CTaHCBUTLCA Ha BOApOCe MMOpYyXeHHd I'pyza
C BEDTYWKOR Ha 3anaHHyn rayOudy. Haubosee oOCTOATENbHO OH pac-
cMoTper B paCote I'. B. Menezuskoea [ 5 1. rOoe ONMC2HE METOOHKA
HRENeHUS  TIONPAaBOK X NOABOOHOH YacTH KaHaTa LN MOIDYXEeHUs: rl-
pOMETPHYECKHX TIpHOOPOS Ha 2afaHHHEe AyOuHH. QIHAKC Ha MpakTHKe
GpY UW3MEDEeHMH pacXolcE BoOAH BepTYUKA OMyCKaeTcs Ha 3aJlaBHyn
TIVORHY. MCYOLRA H2 U3MepeHHON IJYyOMHH. 0e3 y4yeTa yrJja OTHoca
kasara. TflpH 3ToM AOMycKaeTcs CUCTeMaTHdHeckas MorpemrHocTdh U3-3a
HETPABUAILHOD ONpe/ieHUs DJyOuEE [ICPDYXeHUd BEeDTYWKN. HaMmu [1po-
RefleHN MeToluYeckde pabeTH N6 OUSHKE CHUCTeMATHYECKOH Morpewsoc-
T4 B M3MepenuM TioualM SCOHOTO CeYeHHd M CKOPOCTH IOTOKA MDH
DA3H'IHOM  OTKJIOEEHMM KAHaTa Ha CTBODAX ¢ Pa3NU4HBMH YCIOBUAMA
n3MEperEnA. HpaTkie cBeleHUs 06 YCJIOBHAX A3MEDUTEeNbHEHX XOMIEeK-
CCB: p. CHpiapba - KUUA. KI3BNKAWIAK - M3MepeHusa C Napoma, IJMHa
HaJBOZHOW 4acCTH KaHaTa 1.5 M. p. UYHpyux - . Tlaz3ajkeHT -~ ¢
JGAbKH. C 3bcoTcl noaseca 3,3 M; p. YaTkan - yCTbe p. XynadnoT-
caid — C JNJEKH, BHCOTA MOonBeca 7.8 M.
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06paGoTKa MOJEBOIO MaTepHalsa NOKA38Ma, UYTO CyilecTByeT 34~
BMCHMOCTb YTJa OTHOC& KaHATa Yy [4a 0T yIJia 0THOCA Ha [OBEepPXHO-
cTY NoToka. Onpelesanack HeoOXcaumas riyOHHa OllycKauus BepTyd-
K, W [0 pacyeTHOH 3npe WA KaxkLO BepTUKaJH BHUMCJARIACH CHO-

pOCTh B M3MepAeMOd TOYKe.

AHaJM3 MOJIYYeHHOI'0 MaTepuana MOKazal, 4T0 CUCTeMaTHWeoKie
MOrPEWHOCTHA 3a CYeT HeNPaBWJIbHOI'C OIyCKaHHs BepTYUKY KA 2ajad-
HY©O TJYOMHY OTCYTCTBYOT H& CTBOPAX, OOGODYAUESHHEX [I2pOMaMM, &
TaKke JIIbKaMyl C0 CpeOHHM MOLBRCOM e, K O4YEeHb HEe3usuUToJLHb
MpY M3MEPEHUAX C JIJEK ¢ BHCOKUM 110LBeccM. (CHOBHEE CHCTEeMATH-
YeCKHe [MOrPEWHCCT? BO3IHUKAWT OPH HeyueTe yIna OTHOCZ Xarare
(Taba. 1).

Takum 00pa30M, NDUHATAY Ha PANPOMETDHYSCHKUX MOCTAN METOLi-
K4 ONYCKaHHWA BEPTYUWKM HE 3a3JaHHY® TCaAyOMHY ©3 Lacyera ACAHOA
I'NYOMHE HE BHOCHT CHCTEMATHYECKMX HOTDEWLHOCTSH B U3MEDEHHC CX0-
POCTH.

ipy cpefHdX W BHCOKHX NOAEECAX JONBKA ¥ OCJBLMX :xﬂpucrﬁx
TEeHYEHUSA NPUMEHASTCH MeTOA OTTHMeK. [IpH 3TOM MOXeT BO3HMKATb
HECKOJIbKO CHUTYallii! B MOJIONEHHA IDY32 B NOTOKE: 1) OTTHEHON #2-
HAT YCTPaHAET OTKJOHEHHE K3MEDHUTENDbHOI'0 KaHaTta BACAL HoTOKRE A
YMEHDUIACT MasITHUKOBOE DacKayMBaHWe rpyaa fcllepeK MoToxa; 2) oT-
TAKHOM KaHAT HEe VCTPaHAeT OTKAOHEHHE ﬁLMEpHTHJbHHFG KA HaTS
BAOJIb IMOTOK&, HO yMEeHblaeT PACKZYNBAHME Ipyaa; 3) OTTAHVOR Ka-
HAT NOATACHBANT O TeX 0D, [OKA AZMEDUTENbHHA KaHAT He NpUMeT
BEPDTHKANBHOI'O MOJIOKEHUA B BO3OYXE.

B Te4yeHHe I'0ja Ha IOCTY MOTYT MOSBAATHCA BCE REMUEOTACAHHAE
CHTYalMu. B NepBOR 43 HUX CHCTEMATHHECKHE OUMOKH 0TCYTCTRVOT, A
CYWECTBYOT TONBLKO CAvYaZHbNe OUHOKK.

BO BTOpOR cHTYaAUMH BOIHUKAKT CUCTEMATAYSGKUE NOTHENHOCTH,
X4PAKTEpHhE AU CTBOPOB NPH OTKJCHEHMA KAHATA 0e3 hpuMEHENus
OTTAXEK.

BOJIbUKE CHCTEMATHYECKUE OWUOKM BOIHMKRKLT W TPeTbeM chytae,
TO ECTb NpH MOATATUBAHMM I'DY3a OTTAMEHM KAHATOM 10 ToX 10p, no-
4 HAIBONHES 4YacThk W3MEDUTENBHOID KAHATA HE NMPUMET 3e)THEARLES
PO TONOMEeHHA. CUNTATCS, YTG NP HE3HAYHTEJBEOM OTKJOHALIY HAL-
BOOHOM YaCTH UIMEPHTENBHOTO XKaHATa OT BEDTHHAI DE&INAYUEN MEXY
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Tatauua 1

[ouyagyd BOOHOI'O CeYeHHs W pacXomul BOMIBI
NMpH Pa3JIdYHBIX METONMKAX H3MepeHHus
M CHCTEMATHYECKNKE TMOrpeuHOCTH HMX ONpejesIeHHA

p. Copmapbs|p. Ydpunk -|p. YaTkan -
- KURJIL. r. I'azan- CTbE D.
JJIeMEeHTH U3MepeHuit H3alTKALIaK | KeHT yaanncTCau
U pacyeTta
Beau—-| P % |Bemu-| P % |MAame-| P %
uiHa qUHAa DEHUS
HauGoONbWHR YIoJ OTHOCZ Ka-
HaTa I[Ipyl M3MepeHuu, rpajycsl 20 13 25

Lcalb ROJHOIC CeveHud:
¢ TIOMHHEM Y4YeTcoM VIJla oT-
HOCS KaHaTa F, M2 707 267 137
C YYETOM OTHOCA TOABRKO
nDﬂEﬂgﬂnﬁ JacTd KaHaTa
Fio M 711 0,6 213 2,2 137 12,4
fes yyerta yrja 0THOCE

KaHaTa F,, M 718 1.6¢ 275 &6 1859 168.1

Pacxon BoAb MpU pasJiMdHOA
nnowamM F U CKODOCTH V,

M3/c*
F 1 v Hab/molleHHHE 1064 0,0 797 0.8 407 0.5
F UV Cc ydeToM OTKJIOHE-
HKA KasaTta 1064 0,0 797 0.0 405 0.0
Iy U vV HabJNwaeHHad 1072 0,6 809 1,5 463 14,3
Fy ¥ V C yYeToM OTHJOHE-
HASl KaHaTa 1072 0,6 808 1,5 472 18,5
F, # v HaOJDAsHHAA 1085 1.6 812 1,8 4% 11,7
F, U Vv C y4eTOM OTKJIOHE-
HUs KaHaTa 1085 1.6 812 1.9 488 20,5

(i P HMEe HaHHUe. F % - BeJMYHHA CUCTEeMaTHYeCKUX Nnorpel-
HOCTEeM, [POLUEHTH OT M3MepeHHHX 3HAYeHUH.

MJyCUHON MNorpykeHusa npubopa ¥ IAAMHON CMOYEHHOM 4acTy xaHaTa
MOXHO npeHelpeyb. Ha IpakTHKe KapTUHA HeCKOJbKO HMHad. [IpU naH-
HOM crocofe [poMepoB TUIYOMH 3a4acTyw TepdAeTcs "ouyueHue" IHa,
YTC MPOKCXOAWT H3-3a CKONbKEHHS T'pysa 1[0 AHY Ipd MNOATArMBaHWY
ero Bneped. ToJbKO NMDUW MHOIMOKDATHOM OMYCKAHWM M INOAHATUM IDY-
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33 W BEPTUKANBHON pDACKAuKe JIJLKK HYBCTBYNTCA ylaphk Ipysa o

gaMiy. KODpeKTHO penTt MMAPOIMHAMAHECKYR 3afaky o IpysoM i 0%
THKHHM KAHATOM HE YAAJIOC> H3-3a TPYAHOCTH OlDEREeH: BXOAHALY

|' .I Ty T

uapaMETPGE PelleHe €e TrpaduuyeckuM NMyTeMm AgeT 3ABHEHHE TA0WATH
BOOHOIO ceueHus ac 10 %.

SKCIepuMeHTalbEHe Na00DATOPHYE KCCNelOBaHUS MoKasam, 470
aBRIEHMEe TAYOHMHH MDH UCTONB30BZHMY OTTSRKM U CKODOCTH NOTIKE
(3 M/C cocTaBJAeT 5 %, IpPH CKOPOCTAX 24 M/C - T %  JHCHSDAMEE
TaJbHEX paloT B [0/ HE [POBCAUJOCE.

CrellyeT OTMETWUTb, HTD SeJUYMHA 3aeblileHus CayCds, Aa.
BaTeJIbHO, W [JICWANM BOJNHOTO CEYEHAR B 3JHAYMTEALHEOW CTeleHr Of-
pefiesifeTCs CYOBbEeKTUBHOCTHY BHIOJHEHWS [POMEPRHX DADCT mabaia-
TefeM. Bo U30eMaHHEe BOIHUKHCBEHHKR CHCTEMATAUEOHAX 3aBppiedils
PNYOMH HeompeAeleHHOR BeMUuuH: VHA2SHERT CIoCOC OTTAMKM (101
TACMBAHIA I'Py3a BIEpel A0 BEPTHKAIRHOIC NOJOKEHHAA UZMEDUTENBHG -
I'0 KaHaTa) He cJellyeT NPUMEHATS.

BoMblloe BJAMAHNE HA TOYHOCTE HIMEDEHMA [hCMaNK BORNCMO
YEHWUA MMEeeT IOIPeWHOCTh IUCKPeTUIaUMA, 3aBucallas oT HoaduesTsa
[DOMEPHEIX BepTukaaeil. [ipy caalbo fedopMEpYeEMCM DyCIe A7 ROCTH-
KEeHUA OI'DelHOCTH B 2 % TpU M3MepeHnd MICHallt BOLHOINO CeuerM:
JAOCTATOYHO 20 NpOMEepERX BepTUKAaJed. [pd cperHell ¥ CUABHoN 1€ -
@OpMalMY pycaa - 25 EepTHKaJell, a IpH CHISHO RedapMUpYEMoM TTec-
HaHO-WJMCTOM pyche (D. AMYRApES) KOJAWMYESTEC BepTURANER JICHERY
OHTL He MeHee 35. [Ipd HEZOCTATOUHOM KOJMYSCTBC BEDTURANCH 10
FPEBHOCTE M3MEepeHddA nJollald BCOAHCOID CeYeHMS Bo3pacTaer, [ He
OTIEJbHHX MOCTaxX, HMMenUMX [PaBAJBHYY napafosiiieczyle dHopMy, oT1a-
HOBUTCA MCTOYHMKOM CHCTEMATHYECKOI'S 2MHUKSEMS MIouary (Ha 2-5
BCJIEJICTBHE 3aMeHH JAyD XOpIamu.

PaccMOTDHM, KaKHe CHUCTEMATHHECKNME NOUPELFOLTH MOTYT BOSHU-
KaTb [IPH perucTpauuu CKODOCTH [OTOXE. RO MHODOM 3TH TIOTMENEILTH
O0YCJIaB/MBANTCH NPUMEHAEMEM 000pYiCBAHKEM. Hauboasle Cncremd -
THYECKUe ITOTPeNHOCTH BOSHUKAWT NPK NDUMRHEHMM rpyes  [M-1.  qnd
PaboTe ¢ KOTODHM ¢ JJIEUHHX [EDEeNpaB MpaRiLisH:! thap GTiﬁHHh“
HOPO T'OPUBOHTANBHOTD €00 NOJCKEHWS B NOTOXKS BO3MCEEH TOMhEO DY
HaOMoneHun ¢ Gepera. [IpH HEGOMBLUOM NoroyRerrs rpysa
BUIAMOM C JIOMBKY, BEPTYIWKZ DACNOJATaeTCs B DODMBOHTANLEOR (1160~
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KOCTA. [lpM JajbHefliieM [OTPYyXeHMM Tpy3a [OMJasCK HECKOJBKO
BCIJIHBAET, B TO X¥e BpeMf MepelHss HacTb TPY3a HaKJIOHAETCH BHMI,
TeM CaMEM OChb BEpTYUKHM HaKJIOEAeTCsd NOA YIJIOM K OCH  [0TOKA Py .
BO3HMKAET [Ba poJa CHCTEMATHYeCKMX ouwdOOK: 1) YTroJ B BepTUKaJb-
HOM TIIOCKOCTH Py; <) SaHUXEHHE baxTUyecKon IJIYyOUHH U3IMEDEHUS
CKOpOCTEH M0 CpaBHEHMD C pacyeTHO#A. Hak [EepBHM BUl OUWUOOK, TaK
W BTOPOW BH3HBaKT HeOoJblOe CHCTEMATHYECKOE ISaHHKEHME CKOPOCTH
W3-32 BEpTHKAJBHOM KOCOCTDPYMHOCTH. BeJM4yMHa CUCTEeMaTU4ecKor'o
3aHUKEeHUsT cocTaBifeT 6,6 - 9,5 %.

CleAyeT OTMETHUTH, UTO W3MEHEHWe MOJIOXeHUs rpysa B IIyOUHE
[OTOKA HEe MOXET ONTh 3a@UKCHpOBAHO C JoJbku. [0aToMy BO M3bexa-
. m-:nﬂnuﬁﬂnrﬂ pojia cucTeMaTH4ecKHX ouwnboK OanaHCHPOBKY I'Py3a

/-1 Npy M3MepeHWd C JONIEYHHX [epenpas HeoOXOAMMO MPOBOLUTE
TOJBKO ¢ Oepera, GQUKCHpYs [0JlIoXeHue rpys3a Ha raybuHe 20 CM M
Gostee.

[lomoOHeE ouMOKM MOI'YyT BOSHMKATb M IIPU W3MEpPeHWM C mapoma,
XOTHA CHUCTeMaTH4eckas MOIPeliHOCTh CVIlIeCTBEHHO MeHbuie (40 2 %).

BOJIBIIOE CHCTEeMAaTHYeCKOe 3aHWKEeHNe CKOPOCTH TeYeHUs MOXeT
BOSHHMKATE NP HapyueHWd QOpMH rpy3a, B YacTHOCTHU, IIpH HaBapusa-
HHM Ha ero Kopmyc IONOJHUTEJbHHX KOHCTPYKUMM aaa oTOopa npeb
BOINH. B [epHol NaBOJKa MNPOMCXOOMT HaMaTHBaHWEe MycOpa Ha HaBa-
PEHHOM pelleTKe B Mepellieli 4acTd [rpys3a, BCJEJCTBHE UYer'0 OHa
ONyCKaeTCHA C OJHOBPEMEHHBIM MMOJHATHEM XBOCTOBOW YacTU, B PeE3yiib-
TaTe Yero CKOpPOCTb CHUCTEMATAYECKM 3aHUXAETCH HA BEJIUYHHY OT 2
a0 15%. TllonoGHHe owMuOKY OOBYHO BHABJAKWTCH NpPH pacueTe BOAHOIO
OajiaHca, a B HEeKOTOPHX CJy4asxX — [pU CMeHe rpysza. [Iad UCKIDYE-
HMA 3THX OWMOOK KaTeropU4YecCKW 3alpelleHo W3MeHeHue KOHCTPYHLKH
M'MAPOMETPUYECKOT0 Ipy3a.

Ha BOSHMKHOBEHUE CHUCTEMATHUECKMX OWMOOK CKODCCTH BJIUSET
CXEMa KpellieHdsl TdIpoMeTpU4eckod BepTywxu. [lpu paloTe rpys3ami ¢
KPelneneM BEDTYUKH Ha BepTJINIE BO3HHKAKT CUCTEMATHYECKUE [10-
[PEUHOCTY IIDH OTHOCE KaHaTa. 3TO CBASAHO C TEM, HYTO BEPTJNr,
ABJASCE [IPDONOJUKEHHEM KaHaTa, CMellaeT OCh BEepTYUKM B BepTHKAJb-
HOM ITJIOCKOCTM Ha yroJ, OJMBKMP K yIuly cHoca KaHaTta B,. BepTyuxa
OKa3bBagTCs 3aryyifieHHo# HEe Ha DACHeTHYX BeJUYMHY, a HUKe Hee.
[Ipn OTHOCE U3MEDHTEJIBHOI'O KaHaTa Ha 12° HeyuyTeHHOE 3ariybJjeHue
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BEPTYWKM [P-Z2IM cocTaBsfeT 4 cM, TpHU 25° - 8 c©M. Bo3HUKaLLKE
HapyleHust NOJOKEHHS BepTyWKM B IOTCKE CHOCOOCTBYNT 3aHUKEHMD
CKOPOCTH H3-3a ¥I'Jla KOCOCTPYAHOCTH B BEDTHKANLHOH I[WIOCKOCTH #
BCJIEAICTBHE 0oJiee HUIKOI'0 PACHOJNOXEHNS BEDTYWKM TO CPABHEHMK ¢
pacueTHOW rAyOMHOA. HKak mokasa/u MeToZMvYeckue paGoTH, [pH Io-
NOOHOX CHTYaLMH cucTeMaTHyeckue ouuMOKKM, BO3HHKAWIME BCREICTRUE
3arJIyONeHrst BEpTYWKW, [peBaJupynT, ¢ U3MEpeHHas CKOpOCTh [pH
3TOM CHCTEMaTU4eCKs 3aHukeHa. Taxkum ofpaszoM, dYeMm GoJble  yrod
OTHOCA KaHaTa, TeM Ha OO0JibllyR BeJMYMHY OyZeT 2aHHKEeHA CKOPOCTh.
B TO € BpeMd Npu HeydeTe yrja OTHOCA KAaHATA BOIHUKAET CHCTEMa-
THYECKOE 3aBHUEHMEe MJoWand BOJHOI'D CEYESHUS.

Oxoao S0 % CpelHeas3naTCKYX peK 00/21a0T AeQopMADYEMEM DYC-
JIOM, MHOT'Me U3 KOTODHX pa3OuBalTCs Ha DykaBa. HabJsmpaercs Hapy-
WIeHHe TOPUIOHTANBHOCTH BOLHOM I[OBEpPXHOCTH Ha CTBOpe, Jlake B
mpenejax OAHCrO pycrna. BO3MOMHO NEDETeXaHue BOAs U3 OOHOIO pye-
Ja B Apyroe, Ipu4yeMm NMPU BecbMa 3HAYUTENBHON TAyOUHE B MECTe Me-
PeTeKaHus. 3TH TPHYHEB CHOCOGCTBYNT 00pazgBaHHMl KOCOCTDYHHGCTH.
[Ipy HAJMYMK KOCOCTPYAHOCTH TOABAEHUE CHCTEMATHYECKHX OUUGOK B
W3MEDEHHH CKODOCTH 3aBHCHT OT Crocoba ee perucTpaudu. [pu xecrt-
KOM KDEIJIEHMM KOMICHEeHTHOM BEDPTYWKM HA WTAHI'e TePNeRIMKYJADHO K
CTBODY DErHCTDUpYeTCA HODMaJibHas COCTABMANas [aKe [pPH KOCHUHE
MOTOKa OKoJyo 40°. [lOrpelHOCTh KH3MEpEeHUS NpY 3TOM cocTasfiseT He
OoJiee 5 #%.

PETUCTPALMS CKODOCTH BEPTYWKAMM, YCTAHOBJGHHEMY Ha KDPOE-
ITeHHe-BHHOCE TI'py3a UMM Ha EeﬁTmmrE, a TaKKe [pH YCTAHOBKE Bep-
TYWKM C XBOCTCBLM ONEPEHMeM, CROOONHO Bpamapuefics Ha WTaure, He
ACKJINYaET BO3HAKHOBEHUS CHCTEMAaTHYECKOH MOTPEelHOCTH Mpd  KoCo-
CTPYWHOCTH.

B obweM cJayyae CcBOGOAHOIC MOABECA BEDTYUKH [IDCEKUHA CKO-
POCTH Ha HOpManb K CTBODY (Vy,) ONpElEnsieTcs U3 BEKTOPHOH auar-
PaMMB

Va=V cos a, cos B,

TA€ Gy - KOCOCTPYMHOCTb B IOPU3OKTANLHOW MAOCKOCTH; P.- KOCO-
CTPYHHOCTDL B8 BEPTHKAABHOM MAOCKOCTH; V- U3MEpeHHas CKOPOCTD.

Mpu pazmellesyn BepTyWKM Ha TDY3€ ¢ HCMOJb30BAHHEM BEDTJIO-
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ﬁﬁ; B OTJMuue 0T YCTAHOBKM HA ITAHIE,
yria B, NDU U3MepeRun GOJbUMX CKOPOCTEH,
me.

BO3MOXHO BO3HHKHOBEHHE
xaK OHJO TIOKa2aEC BH-

0TCYTCTBUE DeruCTpAiMM yrJjia KOCOCTPYHHOCTHM BH3HBAET 3ABH-

[IRHKE pACX0ga BOZH Ha 2-50 3.
Ha OCHOBAHMWU UCCJENOBATEJbCKUX paboT, MpoBeleHHBX Ha PEerdx

B CpepHed A3uM, [OABUJACE BO3MOKHOCTH CIpPYNMNMPOBATH CHCTEMATA™
YyecKHe CUMOKH IO YCJIOBHAM M3MepeHud,

U3MEPUTENLHOMY KOMIIEKCY,
MOPGONOIHIECKUM XapaKTepHCTHKaM pycJa (Tabn.z).

TadbJula 2

BOo3MOXHbEE WCTOYHMKH CHCTEMAaTHYECKHX
MOrpeliHOCTER M3MEepEHHWs! pacxona BOIbI

=mm

Xapakre—|00opynoBa- CHcTeMaTi-
DUCTAKA |HHe runpo-| [lpudop | MCTOYHUKM CHCTEMaTH4YE- |4YeCKUe To-
'DyHTa CTBOpA CKMX MoI'DelHocTen 'pEeiHOCTH
pycaa K UX BeJu-
YpHa, %
Cpepaada  JloibKa,  Pefika Hepenpe3eHTATHBHOCTE 3aHMKeHuE
¥ CHJIb- MOCTHUK, MecTa YCT3HOBKM BORO- MY 3&BH-
1188 lle— KaTep, MEDHOH peHKM I[IpH pa3- IeHHe Me-
GopMalmsg mapow, OUEeHKK pycJa Ha pyKaBa CHYHOTO
Noika CTOKa [0
40 %
Mop Beax To me ['nya [(Ip  GasiasCUpCBKE aHMHEHNS
nychax -1 Ppy32 Ha  [OBEDXHOCTXA CKOpPOCTeH
MOTOKA BO3BMONHO 3apeBa- Ha 2-10 %
HHEe HOCa I'pysa B Tybu-
HE TIOTOXA
TO ¥e 10 ®e B#ce BU- HamaThBakue Mycopa — 3aHUKEHHe
IH TPy- Ha TPYy23 ¥ ONYCKaHWEe HO- CHKOPOCTed
23 ca rpysa Ip¥ HaBapyUpa- Ha 15 %
EHA NONOJIHUTENBHOA KOH-
CTDYKUWM Ha Hero
{0 &e TO Xe To xe [Ipy HaJMuyMd OTHOCA& J3aBHUIeHHEe
KaHaTZ M OTCYTCTBMH ero I[Ioumamiu
pPerHCcTPaUuri BOZOHOI'O
CeYeHus
Ha 2-20 %
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(loonomkeHue TabMdle 2

XapakTe-|00opynoBa- ) CacTeMaTH-
pUCTHKA |HUEe rujapo-| [Ipubop | MCTOYHHKY CUCTEMATHYe-|YecKkue Io-
IPYHTA CTBOpA CKUX NOrpetHocTe "PEUWHOCTH
pycJia U UX BeJIU-
YHa, %
BanyHHO- Jloakka ¢ ['pys ¢ [I[pH CUNBLHOM TIOATHAM- 3aRHIIEHHE
rafeyHy—- BHCOKHMM M OTTSX- B&HMM Tpy3a [0 BepPTU- [UI0UWanay
KOBBI# CpelHUM KOH ¥aJLHOr0 NoNo¥eHUs Haf- BOJHOTO
[I0ABECOM BOOHOA  YaCcTH HM3MepHU- CeyeHUd
TeJEHOT'C KaHaTta Ha 10%
To xe To e To xe [Ip¥ OTHOCE H3MEepu- 3aBHUEHUE
TEJBHOO KaHaTa Te Xe I[L1ouanu
OrpEewHoCT, 4TC M B BOJHOTO
. 4 ceuequs
Ha 2-20 %
PycJha [I[pH BCeX  Bee HeloCTATOUKEOS KOJM~ J38HUKEHUES
napafo-  W3Mepu- i3Me-  YeCTBO TIPOMEpHHX BepTH- Mowaay
JUUECKOH TeJJbHHX DUTENb- Kahew BOJIHOO
HOpPMH KOMILJIEK-  HHE CeyeHUHA
cax HKOMIT- Ha 2-5 #
JIEKCH
[Ipn Bcex Jlosbka, 'pys3 ¢ COyCcKaHiue HOCA Bep- 3aHUReHHe
pycJax MOCTHK, BepTyli~ TYWKM TIPH HAJWYMK OTHO- CKOPOCTH
apoM, KOW Ha ca KaHaTa HAa 2-10 %
Karep, BEPTJIN-
JICLKA re
lepopmMut-  To xe ['Dy3, [(Ip4 OTCYTCTBHMH pe- 3aBHUlEHUe
pyeMkiie WTaHra TUCTRPALMM YA  KOCO- CKCDOCTH
pycaa C Bep- cCTpywHCcCTH GoJee 10° Ha 2-50 %
TYIKOH
Ha& C30-
D0IHOM
[oABece
BamyHHo- Jlonexa, liTadra [IDK  KOCOCTDYAHOCTH  ZaHuNeHue
FafNeysn- MoCTUK C ¥ecT- TeyeHus OGoJee 40° CKOPOCTH
KOBHIHA KM HE 5-10 %
Kpenye-
HHeM
BepTYll-
KU
[Ipn Bcex Tlpu scex  KecTxoe HelipaBuiibHas [ep— Cucrema-
pycJiax H3MEDH- 3aKpel- BoHavalibHad  pas30yBKA THYecKas
TeJbEbX JIeHye CHOPOCTHHX ¥ MPOMEpHBX ouMbéka B
KOMIJIEK-  CKOpPO—  BEepTHKAJE} TeYSHUe
cax CTHHX Y JIHTeNb-
[IpoOMep- HOT'D Bpe-
HHX Bep- MEHU

THRAJIEH
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liponoJikesie TAOJMIH 2

Xaparre- | 060pyaoBa- _ CUcTeMaTi-
DUCTHKA [Hue rufpo-| [pubop | MCTOMHUKM cHCTeMaTH4e- |HECKHUE T0-
I'pyHTa CTRODA CKHAX MOI'peliHOCTe! FPEWHOCTH
DYyCcha W UX BeJH-
YgHa, #
Mecyano- Karep, HameT- HekBamOUIMpOBaH—- 32aBwileHye
VOUCTHR  J104KA Ka, Hasd pafoTa ¢ MEH3YJOR - WM 38HK-
I'py3 XeHUe pac-
XOIOB 10
10%
Dy BceX JIabKa, I'pye HercnpaBHoCcTE cyeT- CUCTeMa-
UOVETAX  MOCTEK, qyka Jnedeniu THYECKAadA
TIADOM, cunbra B8
TED. TedeHEe
JOIKa JATENb-
HEOI'0 Bpe-
MEHU
g Beex  JIJbKA, I'pya HaMaThBaHWE KaHaTz JaHUMeHUue
IDYHTEX  MOCTHK, BO BTOpo# pax Ha Oapa- nOaoLAarH
' napam, 084 JNebe KK 10 3-6%
KaTep.
JlopKa
ipu zeex Ilpm Bcex  Bce HeOpexHasd 3JKCILya- 3aHumeHue
IDYHTAX  U3MeDu- HaMepy- Taluus THAPOMeTpUYECKHMX CKODPOCTH
TeJbHEX TeJbHHEe BepTylex; TNpuMeHeHue 10 25%
KOMILJISYX~-  KOMIUIEK- HeCTAHIAPTHHX Maced,
CAX CH 38pHKaBJSHHOCTE MOLUHIT-
HUKCB; HedopMaluud Jio-
[TACTHHX BHHTOB
Hecuan(- JWIbKEE, diranra [JoTpyXeHNe WTEHIM 8 J3aBHliiedue
UIUCTHY, MOCTUXK, 0es MATKHZ TDYHT fowa oy
MIMCTHH, XaTep, NMoALCHA Ea 2-~10%
cynecta— apow,
HBIH nonKka
EeToRH-  Jlbiabka, lITaHra HeyuyeT AJMHH HAKO- JaHUMEHHE
PDOBAHHOE MOCTHK HeYHKKA  WTARTH [PU  TIOUSIH
DYCJI0 KECTKOM DYCIE Ha 0,4-15%
BeBOIBI
CHCTeMaTU4YecKu2 (10UPellHOCTH  M3MEepeHud MOTYT JOCTUraTk Tex
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Xe 3HA4YyeHWA, HTO W CJayuYarHHe, a B DPsi€ chyvyaes MPEeBhuaTL HUX.
BeJHUMEA CHUCTEMATHYECKOR MOTPeWHOCTH MOXET AocTHIaTe 50 %,

KOHTpONIEM KayecTBa HaOJDAEHUH 23a CTOKOM CAYXUT onepartdBicd
¥ peXMMHHN BOAEHA 0aJlaHe YYacTKOB pex, [MIPOrpaduyecKiux y3Jsus A
BOAOXPaHUIAIL.

BO3HHKHOBEHHE CUCTEMATHYECKVX mnorpeiHocTe HHAMBHAYAJ5HU
ANA Kaxicro nocTa W 3aBUCHT OT YCJOBHA HM2EMepeHHA MOpQoMeTDHte-
CKMX XapaKTePHCTHK pycha, OOOpYyLOBaHAH, IPUMEHASMHX CpEedcTR H5-
MepeHHs K METOLFKH NPOHIBOACTBA palCT. DO3MOXHEE CHCTEMATHN: -
CKMe MOrpeuwHocT:d Npueeledn B Ta0M. 2.
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flempos C.Jl.. liapes 5. K.

3JIEKTPOHHBHA CNPABOYHHKK 10 MOPOOMETPHH
BACCEHHOB I'OPHBIX PEK

DM U3Yy4eHUM [PHPOJHHX pecypCuB IOpHBX PAROHOE KCTOJBRIY2T
cA MopQOMeTpHuecKas Hﬁmﬂpuam{ﬂ 0 faccelHax [ODHHX pe¥, Npeilie
Bcero 0 Mnuowandax CacceilHoB, clpefefiedd #X M0 BHCOTHHM 3CEaM
BHIlE 3aMUKAWIUWX CTEBOPOE, c;EﬂheH RABelleHHOA BrlcoTe QACISKHS.
MeTopHYecky 3T MOPGOMETRKYEeCKHe XADAKTEepUCTHKM Ch 10/ SeHk
06palboTKOA KPYIHOMACWTAOHHX X2pT AJA OTIefbHHX 0acCeHrCE 3 wac

THYHO omvOaukoBaHn [1]. C(mHaxo, 00 HACTOAWMErSe BLDEMESHA CNDLE0H-
HMKA WIM JOCTATONEC [IOJHCIS COOPHMKZ C CHCTEMETH3HDOSaHH MK

NaHHEMA HE UMEeeTCE. B CBARY C ITUM BOSHUKJAA dHe0bX0NHMOCTE B
CO3OaHUKH PUOKON KOMIBOTEDHOW CACTEMH, [U3BOJSOUER DACcLNDAT: Ph

gopMalMoHHYK Jasy MOpGOMeTDUYECKMX Nokazartajed HaHHuMi 248 APV~
rux GaccelHOB MJM ODEXX PaiCHOB, OCYUECTBIAATH OHCTRHA JCCTYT
HYKHOA MEQODMALME ¥ e€ BHBROL TG 3AIpOCY NOJL30BaTEAf.

NS AOCTUREHHS YKAZAHHOM Uesus Sa coOpaH UMenlriAcH & Hac -
TOAWEMY BpEMEHU MATeDdad (10 MODOCMEeTDMM 0accehdoB # padpalduTata
CTPYKTYpa WHOODMEZLMCHHOW 0a3k, B KOTOLOR XAKte2Yk 50ab Mipze.
TaK HA3HBAEMEHl YCJOBHHR HOMED TeppuTopuy (YHT). YET chopMHpLRad
KaX CceMU3HA4HB{ MOSHUMOHEEET xoX, odwmee oOCBHAJEeHH® KOTope
SORGBBU. 3pecb S - HOMED ropHoro perdoHa (CpeiHaa A2M3 & = 30,
O - HOMeD ropHOA ofjacTH B Npelefiax perxoHa (B HAWeM Cnybas -
AMyZapbsi, Coprapbd, Hapuk # Hy. Tanac, og.Hecpk-Fyas), o - =0-
MED r'OpHOI'C pafoHz B Npelesax obaacty, § - HOMER T'RYTW Hacler-
HOB, BB - nBysHauHuif HOMep OaccefiHa PODHOR pexy 3B Opefenar Bk
AeJieHHOR rpynnd., U - HOMEp JIOK2JABHONC y4acTKa B hpessser 3ac
CMaTpuBaeMoro Caccefida. TakuM copaacM. VHT cavkuT ans  SHCTP0d
HAGHTHOMKALMM paccMATpUBAeMCH TCDHOW  TEPPUTODZKA o yueTum 22
NMPUHAINEHHOCTH K COOTRETCTBVOUSMY HEDADXUUYeCKOMY y;mﬂﬁm IBCHUA
POPHOT'O pervona (Ta6a.t) ([2].

B uH@opMalMOHHYR §23y BxJied Takme Hadop IPEGUiecKdy pail-
JoB (Tuna UNT.pcx) AAa 0TOOPAKEHMS TUICOTPAJNUECHKUX RKDUBLY DAC-
CEeHHOB.
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abJuua 1

Hepapxu4yecKHe YPOBHH HNeJNieHWs I'OPHOrO peruoHa
CpenHed A3MM W KOJMYeCTBO pabOyHx TEPPHTOPHH

Homep YHT HauMeHoBaHue Yucao pabounux
yposHa | SORGBBU TEePPUTOPUH

1 S000C00 PEMOH 1

2 S000000 OBJACTD 5

3 SOR0000 PAMOH 14

4 SORGOQO PYOIMA BACCEHHOB 26

5 SORGBBO BACCEVH PEEKH 185

6 SORGBBU YUACTOK BACCEMHA 78

OCHOBHOE MmporpaMMHoe o0ecneyeHue ClpPaBOYHHKA - CepBHCHAH
nperpavMva MRFSPRAV (pdc. 1) - CTPYKTYPHO COCTOUT M3 OCEOBHOIO U
BCIIOMOraTeJbHOI'0 MeHK. B OCHUOBHOM MeHK [peAcTasJieH CIIMCOK Tep-
pUTOPUN ¢ ykazanueM YHT U Ha3BaHUKA.

BelicMOTraTeJIBHOE MEeHB [1023B0JAAeT OCYUECTEUTh CRelybuue OyHK-
[MOHAJIbHEE BC3MOMHOCTH!

a) MOJYYMTHL T[IOMOWb> B BHJE OOWWDHOW INCACKA3KH, B KOTODPOM
COLEPXUTCSH MOApoOHas MHCTPYKUMA Mo NpaBUJiaM MOJb30BaHUA 4 BO3-
MOXHOCTAM 3JEKTDOHHOI'O CHPaBOYHUKAE,

0) noGaBUTH MODHOMETPUUECKHUE JAaBHHE LN8 HOBHX TEPPUTODHH;

B) NpocMaTpHBaTh U DPENAKTUPOBATHL J8HHHE, [PEACTEBJSHHHE B
yacOHO® TatauvyHon dopwme:;

') NokasaTsy rpaguk TUIcorpa@uuyeckold XpuUBoH (puc. 2).

A) WUCKaTb HeoOXoIuMmyw MHQOpMalMk B CIMCKe N0 Kapdy (YHT
WY Ha3BaEUD TEpPpPUTOPHUK).

€) BbHBECTH JaHHHE B BMIe TaluuuUe Ha [eyYaTb HWJH CO3OaTh
TEKCTOBHM ¢ain ¢ uHdopMauuMed Mo 3alaHHoMy YHT;

K) YIaIUTE CO0LEKT U3 ChucKa,

3) 3anmyCcTHTE [Q#anoroByw nporpamuy FH-Basin, Ee Ipekpauas
[ICNb30BaTbCA CIIPaABOYHUKOM.

B auaJsioroBo# [mnporpaMMe, IpefHasHaYeHHOW AJIS pacueTa JoJud
nowarnyd daccedHa o 3alaHHOM BHCOTE M BHCOTHOIO YPOBHR 1[0 3a-
JaHHOM JoJie 1Jioiajd, [pUMEHEH aJIMOPUTM KYCOYHOH AMNDOKCHMALUK C
[TOMOWBI0 XBajApaTHUuECH MapaCoJu Mo TpeM OJMEAAUKM Y3JIOBBM TOYXKAM.
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KOOpAMHATH Y3JIOBHX TOYEK 3aJaHb B BUIE Naps 3HauYeHuMit (2,
q). TH€ Z - BHCOTA MECTHOCTH, q - MPOLEeHT mJomamu (0,10,20...

100%) .

OCHOBHOE U BCNOMOIATEJNIBHOE MSHD

4

~ 1. [loMowe -16.[l0Ka3aTbL KpUBYR
—-2. L00aBUTh ~ CoXpasnTs - 7. BeBecCTH
~1 3. [lpocMaTpuBaTE . B fana
- Ha MeYarTsb
—+14. PEAaKTHPOBATDL 1 COXPaKUTE
- 8. YEaJNTE
—— 5. HcKkaTe — 1o ¥HT
~[10 HMesY —9.7IC PH-Basin
10. BeXon

Puc 1. DVHKUMOHANBLHHE BOIMOXHOCTH CIpaBOYHHUKA
(CTPYKTYPE MEH CepBMCHOA [IPOrDAMMSI)

B OCHOBe ajropHTMa paloTH CepEBHCHOH MpOorpaMMb JICXMT:

a) Npeofpas3cBaHie TEeKCTOROWM MHPOPMALMM, YNOPALCYEHHOW B
BHIE TaOMMUH, B CHeUdatbHbll THM JaHHHX (CTPYXTYpHBEI ¢ais), pa-
00Ta ¢ KOTOpHM MO3BOJIAET YBENMMMTE CKODOCT: OOPAGOTKH KHHODME-
O ¥ objsieryaeT TpolUecC NMpOrpaMMHDOBaHHA.

6) co3jakue AMANOTOBOR CHCTEMH Mepefady UHGOPMaLMY MeXay
KOMIIbOTEPOM M MOJMb30BATENeM ¢ LeJbld OCYWEeCTBNEHUS YKa3aHHBX
OYHKLMOHANLHEX BO3MOKEOCTE!;

B) co3faHie HEeoOXOAUMHX CTDYKTYD AJA peajuzaimMu  DyHKUUR
3TOW JAMANIOTOBOR CUCTEMH;

r) oOpaTHoe [npeoOpasoBaHKe — CMNeUMasbHOr'e  THNA  OaHHBX
(CTDYKTYpHOrO @afifa) 8 TEKCTOBYD AHOODMALMB, YIOPSLOYEHHYH B

[ %
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Buie TabnMue. ¢ HEJbD COXDAHRHMS ¥  BO3MOXHOIC MCNOJIB3CBaHHS
COBMECTHO C JDYIUMY MPOrpaMMHeMM CpeACTBaMd (PefakTOpH ¥ Ap. ).

MporpaMMa KalnpcaHa Ha fisbke nporpaMmdposanus TypOo [lackanb
7.0 nas [15BM Ttuna IBM PC.

7z, kM 45 7 i
3.5 m“h“m"hi
0.5
. = = 50 80 100

nnowans, #
PHc. 2. MMncorpaguyeckasi Kpusasi Gacciiza p. [lckeMm

0T mosib3cBaTens TPeOyWTCH MUHAMANbHEE 3HZHUS B O0RACTH HC-
nonb3oBaHuA [ISBM., 4 KMeHHO: yMeHMe 3anycTUTh UCHOJIHAeMBH dans
(IporpaMmy) ¢ noMoulkkm cpeacte I0C unM onepallMOHHOA CHCTEMEI THUMA
HOPTOH, a Takxke YMeHWe CKONMPOBATH C JHCKeTH (aiJiH Ha KeCTKHi
JUCK XOMNEPTEpRA.

HacTofuas Bepcus CNDABOYHMKA, NpeliHasHAYeHHAR NS WHDOKOIC
KDYras MoAL3oBATENEH, COlEeDHMTCA HA OUCKeTe U MOXeT OWThR 3amnyue-
Ha HeMOCPEICTBEHRD C Hee, HO AJA YyBedlueHUss OHCTDOIAEHCTBES
ANCKTPCHHOI'0  ClPABOYEMKA DEKOMEHIYeTCH BCe COJepKUMOe AWCKeTH
CKOMMPOBATE Ha XECTKHA INCK ¥ C Hero 3anyckaTh nporpammy. Tpe-
dyemut oObeM CBOOOOHOW MAMATH HA XECTKOM JMCKe OKoJjo 1 ME.
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Takum o6pas3cM, pa2paloTaHO 2a3TOHOMHOS W IMHAMK4YHOEe INIpo-
rpaMMEOE CPEACTBO. XOTOpOe [03BOJAET MOJYHUTb MCpPQOMETPUYECKUE
naHHHe, OOHOBJATH M MCNONb303aTh MX.

Ha ocHOBe BHWEH3NOKEHHEHX NPUHLMIOE BO3MOXHA paspaboTxa
3JIEKTPOHHHX CNPABOYEMKOB ¥ Mo JApyruM O0BeKTaM UCCNeNnOBaHWH.

CIHCOK JIHTEPATYPH

1. PecypcCH 0BepXHOCTHEX BCA. ToM 14. CpenHss ASUFR.
Bun.3. bBaccedl® peku Avynapbu. /llon. pea. ¥. H. MsaHoBa. - J.:
FuapoMeTeon3gaT, 1971, -472 c.

2. lla pe s bB. K. MOHMTOPUHEI CHEXHOI'O [OKP0BA TIOPHHX TeppuTe-
puii. - TawkKeHT, 1996. - 226 c.



0. H. HsaHOB8

PE3YJIETATH CPABHEHHS BbMHCIEHHK PACXONOB BOJbI
NPOrPAMMHDMHM KOMIIEKCAMH CADAS-2 H HYDATA

B Jexabpe 1995 rona BpuTaHCKUE THUAPOJIOIHYECKHH HHCTATYT
nepefat B paciiopAXeHWe TUHIPOMETOB pecnylOnuKk LeHTpaJbHCH A3MK
BHYMCJIMTeNLHBM KoMILJeKe HYDATA nis BeneHud 0a3 THIPOJIOI'MYECKHUX
JIAHHHX W BHMYUCAEHUSA eXellHSBHHX PACXO0A0B BOAH C UEJBK COCTaBJie-
HUE THAPOJACTUMECKHX eXeroJHMKoB. [IpH 3ToM ObJl NpoBeleH CceMHEap
ng ofydeHiw paforTe ¢ YKA3ZHHHM MPOIpPaAMMHEM KOMIAEKCOM, Ha KOTO-
pPOM CHNELHaJUCTH OTAEJOB BOAHOIO KAUacTpa ¥ THIPOJOTHM TUIDOME-
rog UeHTPaJBHOA A3KMM BHIOJHUAM BHYUCJIEHHS PACX0I0B BOJH MO TLEM
nocTaM B KaxAoM ruppoMeTe. OJHOBDEMEHHO ObJM MDPOBEAESHH pacyeTH
CTOK& 1o 3THM He IOCTaM [0 Npor'paMMHOMY KoMIinekrcy CADAS-Z, pas-
natoTarHoMy 8 CAHUI'MH. TarkuM oO0pasoM, MpelcTaBHJack Xopouwas
ROSMOMHOCTE CONOCTABUTL [B2 pa3JMYEHX NPOIDaMMHHX cpelcTBa M
CPaBFUTH MOJIYYeHHHE De3YAbTATH, IIOCKQJIbKY BCE BHYUCASHHUA MDOM3-
BOLMIMCH MO TIOCTaM, [LAA KOTOPHX eXeJHEeBHHEe pacXoH BOIH yXe Oh-
JIi BUYHCJACHH ChelMaJUCTaMA-TUIPOJIOTaMU U TIpUHATH B KavecTBe
OOULMANBHNX OaHHBX [OJA OYOIMKaUWA B TCHIPOJIOTMYECKMX eXeronHH-

H{ax.

[

CIIMCOK MYHKTOB, [0 KOTODHM BHNOJHEHH DacyeTs., MpUBeleH
Taom. 1.

And pacyeTos O BHOpaHH MOCTH, OrpaHUYUBaKuUUe GacceiHu C
nnowansMy or 230 Lo 309000 ¥M%, DACTOJOKEHHHE B PasJUyHBX YC/AC-
SAAX W UMEDUMe XapaKTep Kak PopHeX (Manu® HapeH, Tywk, TeHTHx-
cau, llepaban), TaK U PABHUHHHX (Henec, Mypra6, CupLapbs., AMy-
fapbs) DEK C CaMEMM Das3JM4HHMY pacXoliaMy BOIH. [IpakTH4Yeckyd Bce
PeKM UMelT ZegopMipyeMbie pyciia, HA YacTH U3 HWUX HaOJI0IcKnTCS
[a3JM4YHHE NeNoBHe 00pa3oBaHus (Manuil HapeH, TywK, CHpAapbd).

ONA CYHOEHUS O AOCTOMHCTBAX ¥ HENOCTATKAaX CDABHUBAEMBIX Bbi-
'INOAMTEJIbHEX CUCTEM [pHBEIEM KpaTkie XapakTepHceTHkU HYDATA u
CADAS-2.

(IpOTpamMMH KOMMJIeKe HYDATA SHIIONHSET DacHeTH KPUBHX pac-
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Tabmns !

CNHCOK MOCTOB, NO KOTOPHM MPOBOLHJHCHL BbYHCJIEHHMS
exelleHEeBHbIX PacXojoB Boxsl nporpavMamMH HYDATA u CADAS-Z

NN luouwalb | BHCOTA fara
Pexa - nocT paccel~ Hy s OTHPSITHA
H&. nocTa.
KM® | M
TYpKMEHTHAPOMET e
1 AMyaapps - I'. Hepku i 308000 237.67 27.07.1919
2 i - BAKY. CT. japradara - 142,02 12.05. 1932
3 Myprat - nrt Taxrtabasap 34700 330,40 26.02.17%4
I'b3IHAPOMET
4 TeHTAKCaR - K. Kgggax 1300 989,84 1.05.1914
5 Mameml HapeH - yCTbe 3870 2258,00 S.05.1%o¢
6 TYOK - yCTb2 230 1269,50 12.03.19a5
Kasru er B B
7 CHpIapbs - HUXE YCTbA p. Kauec = - 7.05.127€
8 CHpaapbsi - X.-I4. cT. ToMeHb-ApHK219000 154,00 25.1C.1913
9 AKcy - c. [logropHce 462 812,20 5.06. 152"
YarnasrvgpoMeTr o
10 Cuprapps - r. YuHas 167000 249,0C 7.05.197¢
11 Amynapes - TecHMHA TOAMYOH - 108,08 16.07.1v14
12 llepaban - kuuwa. [epOeHT 945 - 1.12.1956

XONOB BOLH, eXeZHEeBHHX DacXoZoB M paboTaeT c Das3aMy IHALOJCIH -
HECKUX MRaHHbHX, WMeeT [IpeKpacHOe palBeTBJEHHOe MRHD, Hensoxyw
PPaQUKY IJIR BU3YANM3ALUKM De3yNbTATOR BHYMCJISEHHA.

K ero HegocTaTKaM HeoUXOOMMO OTHEGTM TO, YTO pacyeTr HpHiof
PaCxolloB BOJAH M BHYHCJEHHS CTOKZ 232 I'OA0BOH Nepuos TpelynT Bhi
COKOM kBasmdukaly OnepaTcpa-rUAPOMETDa, XO0DOWO 3HAKUEN0 DEeXHM
PEKH.

[lporpamMmMs HYDATA He MO3BOASKOT CHMTATE CTOK MpPH JeN0BHX 06-
Pa30BaHMAX Ha pexe. CapacTaEdyd pycaa BOJHON PACTHTSNLHOCTED.
NepeMeHHOM moAnecpe, a TaKKe NMpK NeTAeo6pasHHX KPS w mpu  oTeyT-
CTBMM BpEMEHHNX KpPHBHX DACX0OA0B BOAN B cCJyuyae pedopMaliiul pycla.

KpuBas pacxonos Boan (Q) pacCHMTHBEASTCA 6 napactojie AaydKoIna

b
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Q =a (H - Hy °. (1)

rce H — ypoBeHb B0IH, Hy; — YpOBeHb HYJAeBOro pacxoia.

OFHaK0 pacyeT KpHUBOA pacxolloB BOJH BHIOJHAETCH NOJyaBToMa-
TUYECKUM METOAOM NYTEM MOCJEAOBATeNbHOMe noabopa napaMeTpos Ha
jkpaHe [I3BM u TpebyeT Goabmoro OMHTA ClHeUaAMCTa-TUAPCJOra;
pacyeT BpPEMEHHHX KPMBHX DACXONLOB BHIIC/NHAETCHA TaKKe MyTEM HMHTYH-
TUBHOTO noatopa lepydcloB WX AedcTBus ¥ TpebyeT 3HaHUS pexuMa
DEKH U OlHTa CIIelHaJmcTa.

[Ip# HaJAMYMU HE TMICCTY CJIOKHCH ONHO3HAYHOR KpUBOM, KOIZA BH-
PAa3UTh ee eIMHEIM ypapHeHNeM Ee yjaaetrcs, HYDATA CTDPOHT TAK Ha3H-
BaeMyn COCTABHYR KOMBYK, TC eCTh HECKOJAbKO BeTBel e¢ (10 o).
ABNAOUMXCA NPOAOAXeHMEM OAHa Apyroi. OIHAKO [NaBHOMG [iepexola
ONHOW KPHMBOE B Ipyryl MOXET He IIPOMCXOAUTL, M TOrla OHa [pel-
CTaBJIeTCH KAK pAld Mapatocdl, CoelMHADWMXCH ApYyr C ApYyT'oM MoXd yr-
JioM, 4TC NPOTUBOPEGMT NpypOle KPUBOHA pAcXoZOB BoAM. A MpHAa-
HUS COOTBeTCTBYRUER [JAAKOCTH KPUBOH DACXOLOE HEOoOXoMUM OkeHb
OosbWwoN ONNT OfepaTopa-ruipeJsora. OmepaTop cam NoAOMpPAET, Kakue
pacxolh K XKaKOW KPKBOW OTHOCHTbD.

O6o0uerHaa oleHKa pacdeta KPB nporpamymon He MPOU3BOLUTCA,
TO ©CTbh OfnepaTop CYAMT " Ha raa3ok", HACKOJbKO xopoua KPB.

OnepaTtop caMm peuaeT BCNpoC, ecTb JU Ha MOCTY OAHO3HaYHASH
HPB unM Her, 4 ecaM HeT, TO Kakue BpeMeHHbe KPB cTpouTh. OUeHOK
IOCTOBEPHOCTU 3THX KPHBHX He [TpOK3BOJHUTCS.

B nepuoaH OTCYTCTBHSi KDUBHIX PACX0JCB BOIH BHIMQJHSETCH Tak
HasuBaemas JorapupMuueckasi HHTEDMOJSUAA JAaKHHX, UYTO HE JaeT
MJ2BHOT'O X04a CYTOYHEX pacxXxoioB BOJNH # TpebyeT BMEmWaTEJLCTBA
onepaTcpa B MPOUECC HMHTEDPIOJALKWH.

JaHHHEe OJIA pacHEeTOoB BBOLATCA JKH0O0 ABTOMATH3WPOBAHHO, JHMOO
BPYYHYR 4Yepe3 kjasHaTYyRy H a3xpad [I3BM. B 3TOM cJayyae HHMKaKoro
KOHTDOJIA NaHHBIX, KpOMe BU3yalbHOro 0030pa UX, HEeT. M3 BCeX Ha-
OJaeMbix 3JIEMEHTOB DEeMuMA DEeKY BBOOATCS NHWB CPOYHHE HaGsIoLeH-
Hhi€é YPOBHH 304K (83 AZaHHHX 0 TeMmiepaTtype BOZH U JIEA0BHX 00pa3e-
BaHHAX, KaK ST0 [IPHHATO B CUCTEME [WApoMeTeocayk0 cTpad CHI,
AaTH USMEepeHMs pPacXOoNoB BONb. YPOBHM IPMU pacxofax, BeJnuuHa H3-
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MEpEeHHOI'C pacxola ¥ CpeiHsAfA CKOpPOCThL T24YeHus 0e3 OCTANbHEEX 3Je-
MEHTOB HM3MEDEHHCI'0 pacxola, 4YTO JHWaEeT BO3MOMHOCTH BHINJHSHUS
OLIEHOK [IOTpeliHOCTed UIMEDOHHH DACXOZOB BOH. M3-3a ErCbMa Da3-
BETBJIEHHO'0 MeHi [JF BHIIOJHEHHA HeMmOoCPelCTBEeHHO DAaloYuX lepa-

M 32 KJaBuaTypor [IGBM NpUXOAUMTCH BHOCHATL GOABNCE XOARYECTE!

BCOOMOIaTeJIbHEX CIHelaUudd [0 IMOHCKY MHOopMauuy anst pacHeTos =«
BBOIY HOOIOJHATEJBHEHX CBeleHWA 0 [IYHKTe HaOWACEHA DM NepBeHa-
yaJbHOM BBOJE €0 AaHHBHX,

B lesloM AaBTOMATHIEIMA T[POLUECCa BHYMCISHAN B HASEIHHOM
KOMILIEKCE [0 CpABHEHUBR ¢ AHAJAOTHHHLMM paspalboTramy 2 JHEeM
CCCP ¥ cTpadax CHI' maqa.

[I[porpamMMHeil KoMiieKe CADAS-2 BHOOJHSET B0 ZC00X0TIMbe B~
YUCJIEHHA M COCTaBJieHHe 7T1a00MU N5 CO3MEaHUA [HADOACIUYerKore
eXerOJlHMKA NMPAKTHYECKH B ABTOMATUHECHMOM DEeXMME.

[IporpaMMH KOMILIEKCE BHIICJHANT pacueT HPB 10 napabose Ay
KOBa C aBTOMATHYECKO! e2 XODPEKTHDOBKOW [0 AMIMNTYIEe yhoanst
BOAN. JTO AHANOI'MYHO NOCTPOSHUIE TE8K HA3HBaeMoll COCTARHOA KpwBoH
B MeTofe HYDATA ¢ TeM OTaMuYMeM, 4TO TIporpaMMa caMa, Gea sMend
TellbCTBA ONepaTeopa, BHOWDAST YPOSHY, [PU KOTORHIX (IDOUCKOAUT [Ma-
pexon ¢ onaHo# HFPB Ha Ipyryw, ¥ camMa Npou3BOoOMT VBASKY Kphakix,
4TOOH HTOroBas KPB Ouna rniapkof# ¥ poryyTofl. Ece mapamerpsl <5
DacCHYUTHBANTCH MOJHOCTEH ABTOMATHYSCHH,

lanee rporpaMMa OUESHMBAST HAJWUME DaCXONCH, HMEeNIHN Hel -
MYCTHMO 0OOJbliOE OTHJOHeHHS OT HPE, U BHIIOAEAST [PORBEPRHY X jo
CTOBEPDHOCTH MO KPUTEDURM MaTEMaTUHECKOA CTATUCTHHY (2, 3, &)
[Ip¥ ycraHoBJseHMM (aKTa, <Io p CX0l HelocToBeneH, OH Opaxyerci 4
KPB paccyuThBaeTCH 33HOBO. B pesyibTATATE NPOBEISHMHY SYUNCIE
HUA co3JaiTcd TaGaUlE OUSHOoK KPB u ee KCODUHAT.

B ciyyee HEBHIOJHEHUS KDUTEDHOB OJHOBHAUHOCTY KPR npornam-
Ma aBTOMaTHYECKM NEPeXOAHT Ha 2HANM3 HOSMOKHOCTU pacyeTs 2D+~
MEHHHX KPE Ha cTRope. s 3TOI0 B OACEOM Xone YLORHER BOnN HE
MOCTY BhZessoTcs Pasel MOABEMA M CHala M PACCYATHBAWTCA LNFR o
BHIa4el Tabsuy OUeHoK.

BpeMeHHHE KDHBHE DACXOMOR RO PACCUUTHBARTCA NMpd  daIHYRY
DedopMalmit 1xa B CTBODe MaMepeswii. [I0CASLFAA, B CBLD OUEU3fD,
ONpeliesIfieTCs N CBASAM HAUOOABLMX TAVOHH © YROBHAMI SCON, YaME:

i
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HeHMI0 MECTOIIOJI0XeHUA HaudoJbslel rAyOKHH ¥ CBA3KM [WICWAZH BOAHCTO
ceyeHus ¢ YPOBHAMHA.

Bce 3TO JhenaeTcsd MOJHOCTBI0 aBToOMaTH4YeCKK 0e3 BMelaTeJpCTBa
ceparopa, pabBHO Kak ¥ BHOOP METO/MKM BHYUCJEHAA ERCAHEZHHX
pacxXoloB ¥ MX pacdeT, KOTODHM BHIICNHASTCHA B cJy4yae HaJiHMs KpU-
BHX pacxXxeioB BOLH Ha {I0CTY B mepuol cBofcaHoro pycha. [lpu oT-
cyTcTBUM BEPB B 3THU NEPUHOIN BHYMCJIEHME CTOKa IPOH3BOAMTCA [0
Pa3NMYHEIM MeTolaM HHTepnoasuuy, MmeToldy CtayTa. I[Ipd HaM4My BOI-
HOM pacTUTEJNIBHOCTA Ha MNOCTY, JenoBHX 00pa30BaHUA pas3nUuHO0 BH-
la ¥ JNUTENBHOCTH, TIePeMeHHOro loanopa, [NepechXaHrd W NepeMep-
3aHUM PEeKM pacueT CToKa BuoJHAeTcss 10 HPB U cOOTBETCTRYOUMM
KosdulMedTaM ndiarnopa, 3apacTaHus WM "3UMHEM". B peayabTarte
ABTOMaTHUYECKH (OpPMUDYOTCH TalJMUb eXeQHEBHHX YDPOBHESHM H DACXOMUB
BOOE IIC ¢opMe THOpOJIONMUYeCcKOors eXEeroIHHKa, [PUHATOH B CTpaH&aX
CHI', ¢ BrileNleHueM SKCTPEMYMOB W CpaBEEHHMEeM UX ¢ MHODOJEeTHUM ps#-
LOM HAOJMOOeHUN Ha I[IOCTY.

[IpOrpaMMERT KOMINIEKC {MEeeT pal3BepHYTYie CUCTEMY KaTaJoros,
NC3BOJAIUAX TICCTOSHHO CAEIWTb 338 COCTOfHHEM M GOBLEeMOM 00paboTHHM
NaHHHX, BHIOQJIHATh OZHOBPEeMEHHO WX 00pafoTXy 3a HeCKOJIbKO JeT o
10 HECKCJEKUM ruapoMeTaM. BROK 0OporpamMd rpaduyecKoro pemunMs
KOMIINeKca LaeT BO3SMOKHOCTL BOCHDPOM3BOOUTE H&a SKpaHe MOHKTODA
XPOHOJCT'HHMECKNE MDadUKl YpOBHEW BOOH, rdppoI'pads CTOKA, XpOHO-
JOT'MYEeCKKHe padukit MYTHOCTH BOAH M PacXONOB BIBellieHHBX HAHOCUB,
BHAENATE MX QparMeHTH, OlNpeleliMTk OCBEWLEeHHOCTb rpaduka YpOBHER
M PacXcZOB -K3MEepeHMAMU DAcCXCN0oB, paccMartpyBaTh KPE WM KODpeKTH-
poBaTh WX TPU HEoOXOAWMOCTH.

M3 3TOrO KpaTKOrC OIMMCAHUS CPABHMBAEMHX XOMIIJIEKCOB BHIHO,
4TO porpaMMHas cucTeMa CADAS-2 umeeT G0/blYD CTENEH: aBTOMA-
TH3auud, 4eM HYDATA, ¥ nomxHEa naeaTe (oJiee QOBEKTHBHHE JaHHHE
N0 cpasHeduio ¢ HYDATA.

dajlaya OLeHKM [OOCTOBEpPHOCTH BEJUYUH PacXoAoB BOJH, INOJY-
YEHHEX [PM BHYUCASHUAX KAK BRYYHYW cleuualucTaMd. TaK W aBTOMa-
TUBKPOBAEHHMM METOLaMH. B HACTOsdAWllee BpeMd OKOHYATEJNBHO He pele-
Ha. [pennaraemas WU. ©. KapacesbM [4] METOOMKa, HCXOJdWas UL
03 KOJW4YecTBAa M3MEepEeHHHX pacXoJioB 32 MECAll U XapakKTepa Dexuma
DEKM, OledHMBaeMo'0 KayeCTBEHHO, 4 He KOJHYSCTBEeHHO, He BIOJHE
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oObexTHBHA. [IpefnoxeHHas Hamy (3] MeTo/MKA CpaBHeHus DACHEeTHHX
JAHHHX NYTeM CcOonocTasjeHyd ¢ AaHHBMA TUAPOJCTHYECKUX exeronHi-
KOB TOXE He JMlieHa HeNOCTATKOB, TaK KakK CaMH 3TH JaHHHe TOXe
MOT'YT MMETE IoyObe oummMOky. [IpHMEpoM MX MOTYT CAYXATH NMPUEBOIMMEE
HUXe B NDUJICKEHUAX 1-2 BeJWYMHH CDEeMHMX MEeCAYHHX pPacXod0B BOLH
Mo nocraM CeHpAapbds - X.-4. cT. TOMEHb-ApPHK 3a fHBapb 19893 r. B
3TOM CJlyyYae B exeroflHiKe pacxXoas BOJH BRUYWUCIEHH 0ez yueTa Jefo-
BHX SBJEKUHM, XOTH Ha TIPOTAXEHMU TIOYTU BCEr'D AHBApPA Ha pexe Hab-
Aoaancs wyroxona. 3a Mecsl M3IMEDPeH JH: O0JUH pacxon BoJH 28 fH-
Bapsd, paBHEM 493 M*/c. Pacxol B8CZH 33 ! AHBApA, BHYUCJIEHHHHA
crenMasMcTaMi MpY COCTABJEHHH exerofHuka, paBHanca 327 M°/c. F
TeYeHUe MEeCsla ypoBeHb [aBHO poc. CNeJ0BATeNIBEO, CDEeHie Ccy-
TOYHHE PACXOIH BOAH HOJXHE OHMM KOJAe0aThCA B YKA3AHHHX [Ipele-
fax. B exeromHMKe Xe pacxolH K 28 SHBApS B03pociu no 876 MY/c,
¥ CpemHMfl pacxol 3a Mecdl oxaszajcs pasBeHEM 673 mi/c.

MporpammMa CADAS-2 BHuMC/HJIA er0 paBHuM 408 M?/cC, uTO, Hako
foyaraTs, OJMXe K UCTHHE,

TeM He MeHee, B HAaCTOslee BpeMa BCce ¥e [eJiecoolbpal3Ho npo-
BOOUTL OLEHKY [(OTMPEelHOCTH BHYHCJIEHHH CTOKA TeM WM HHEM [NDO-
FPaMMHEM KOMILUIEKCOM TIYTEM CpaBHeHUs ¢ OeHHHMM TI'MAPOJOrHYeCKHX
EXEerofHUKOB. J3TC TeM fOoJee NGJE3HO, 4YTO MNPH BHYUCASHHM CTOKA
"BOJIH BPYYHY® CHeUHaJMCTH OOHYHC HEMNN0oX0 3HaPT OCO0SHHOCTY pEeXi-
Ma peKd, AaHaJU3UDPYOT KaxAeil cay4dal 3HauMTeNbHEX OTKJIOEEHMH H3-
MEpDeHHHX pacxolcB 0T KPB, THWaTe/bHO BHSCHADT MPUYMHH MOHBJIEHKSA
BpemeHHHX KPB. B swOoM MAalMHHOM MeTOole TAXOR aya/ii2 HeBO3MOXeH.
ECJTM OH He IIpeBpall2eTCH N0 CYTH Leja B PYYHOH.

B Tex caydasix. Korla paz3HKia PacX0lCB, BHYUCJEHHHX 5 exe-
TOAHWKEe M [0 MporpaMMe, CJMEKXOM BeJiKka, HeoOXOO¥MO MCKAaTh [pH-
HHHH 3TOr0.

Pe3ybTaTs BHYMCAEHUA CTOKA BOAH MO [10CTAM, [PUBEISHHHM B
Tabs. 1, [aHu B MPUJIOKeHUSX 1-2. U3 ¥X cpaBHeHUS BHIHO, YTO 10
nporpamvaM CADAS-2 cpelHWe MecsYyHHe pacxols BoAW, a CcAejoBa-
TeJIBHO, U CpefHMe CYTOYHHE, BHHYKCJEHH BO BCeX 144 cJiydyasx, B TO
BPeMsi Kak no nporpaMmaM HEYDATA 3a 10 MecsleB CTOK IOACYATATL He
YIQJIOCh W3-3a Ha/Muus Jsiejossx ofraszoBaHuil H& NOCTax.

CnyyaeB oTKAOHEHUS 34 10% OT JNAHHHX eXeroHMKA [pU pacueTs
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no nporpaMmaM CADAS-2 Bcerc ceMb, B T0 BpeMf Kak MpH pacHeTax
no nporpamvaM HYDATA - 26. [ilpMyeM U3 WeCTH CJyHaeB ZHaYUTeJb-
HEX OTKJOHEeHURA y CADAS-Z 0/MH - TIO [TpU4HHE HEBEepHOI'0 BHYHCIESHWA
CTOKA B eXeroliHike, O 4YeM TOBOPUJOCH BHile, JABa MNPUXOAATCHA Ha
cAyYa HamMuMsa JeloBwX o0pasoBaHMi Ha peke Masmi HapeH, Korla
caMa 1o cefie TOYHOCTH BHUYMCJIEHHY HeBeJuKa. AHSJIM3 MaTEDUAJCE
ERMKCJISHUA CTOKA B e¥eroJHUKe 3acTasJigeT NpeanoJiaraTh, HYTC pac-
X0/ BOIN, WEMEpeHHB 30 anpend, cheyudasucTamy 3abpakoBal, HO 00
ATOK HWYEro He CKazako B MOACHEeHUAX K BHMMCJSHMsAM CTOKa. MHHaue
HEACHD, Mouemy NP BHUMCJEGHUHM DPACXOMCB BOLH MO0 HMHTEPNOAAINH
MENRNY M3MEPEHMAMM pacXOZ0E B ITOT Tepuol pacxol BOAH, BHYHC.JIEH-
Huit 3a 30 ampedst, pasen 85,8 ., a uaMepexHsi - 94,4 m3/c.

EcaM uaMeperue 30 anpess 3abpaxkoBaTe IpH pac4yeTax Mo IMpo-
rpammeaM CADAS-Z, TO CXDAMMCCTB CTOKa B €XElO0IHMKE W MpPW pacte-
tax 1o CADAS-2 cTaHeT uiealbHOu.

AHaNO'M4YHas CHTYyalus M B Oexabpe 1993 roja Ha 3TOM MOCTY.
EcaM pacxon 15.12. 1993 3atpakoBax, TO CTOK [0 3THM ABYM MeTOAaM
MpAXTHYECKY COENALEeT.

porpamma HYDATA B anpesie He MOrJia BHYUCIUTE DACX0OAH KH3-3a
HaaMund JeloesXx 00pascBaHuil, a B AeKalpe [oYeMy-TO BHYMCHIE UX
DU TeX Xe YCJIOBUSAX.

COBEpWeHHO He 00bSCHUMH CJiy4ad TPOMalHBX pacxXoxierud E
CTOKe Mo nocTy TerTak-Can - KU, 4adpak 3a oKTACDh-AeXKalpb
1963 rona, wkornpa nporpaMMa HYDATA 3aBHCUNA DACXCHH [IDOTHB HaH-
HEX eXerojHHKa NMpakKTHYeCKH B TPU paza.

B aTOM cCrnyvyae M MMeeM [eJio ¢ BHYHCJASHUAMW M0 ASHHOMY [oc-
TY. KOoT'Ja ONepaTtop He 3Han 0CO0eHHOCTEN pexuMa pexi.

3NecCh TIPEAB2PUTENIbHC HeOoOXCAUMO MOSCHETH, YTO NPH pacueTax
CTOKA TMPaKTUYEeCKd Mo BCeM [0CTaM HAa CTOpoHe KoMminexca HYDATA 1o
CRaEHeHV ¢ CADAS-2 OHJI0 HeOOonblioe MpeHMyHecTBO, 3akoyasileecs
& TOM, 4YTO CTOK MO [OCTaM paCCUHWTHBAJM (PaKTHUYECKH Te Xe clnelya-
JIHCTH, KOTOpHE NDOBOMMAY 3TY palboTy [OpH BHYMCNEHMAX 1A CoCTaB-
NEHS CHAPDONOTHY2CKOr0 eXeromHUKa CIYCTA MMWb He GoJiee noayro-
La. ECTeCTBEHHO, OHH, 3HAS DEHUM DEeKM, CTPOWJIM KPUBHE pacxoloB
ROON, MO-CyWlecTBY. TakMe Xe, KaK ¥ TMDH COCTABJIEHHH exXerciIHHKa.

B ciydae xe ¢ nocToM Masuit HapbiH CTOK pacCYMTHBAJ CHelHA-
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MACT-THIPOJOr, HO W3 JpYyroA CTpaHH, COBEDUWEHHO HE 3HaLWMA DeXu-
Ma CTOKA LAHHOP peKd. PesyibTaT MNCJYHHICH HeOMeCcTAUME.

[Ilpy pacyerax 1o nporpamMmaMm CADAS-Z CNeUMAMMCTH, 3HAs WJHA
He 3HAs DEeXHM pPeKH, HEe MOIrau NOBAMATL HA pacyeT KPUBHX pacXolos
y BHOOD METOAMKM BHMACJEHHA CPEIOHKX CYTOMHHX pacxXOlOB BOZIH.

Tabana 2

PacrnpejeJieHHe N0 BeJHMMHEe OTKJIOHEHHWH CPEeJHHX MeCHAYHBIX
pAcXOJOB BOJMb, BHYHCIEHHHX MO nporpamMe CAHHIMH Ha T13BM,
OT NpHBEIEHHHX B T'HIPOJOrHYecKOM exerogHMke

HoOAMUUes TBO HOMYECTEO
'panauuy OTKJCHeHUNA Fpafaiy OTKIOHEeHUR
OTKJOHEEUT, OTKJACHEHHHA,
p A CJIy = % y Cny- %
U4esr HAER
Lo d) = =342 40 27,79
£.=1.0 = [(=3.0) 28 18,45 > 1.0 - 3.0 28 19, 45
oo, 0 = =5 1) 10 6, 94 > 3,0 = §.0 g 6,26
2 =0.0 = {-10.0) 12 8,33 » 8.0 =408.0 10 6. 94
g=18,0 = {-15.0) o 1,359 >10,0 - 15,0 1 0, 639
{=19,0 = (=20.0) - — 2480 =201 1 0, 69
<-20,0 = (=25,0) - = >20,0 = 25,0 1 0.69
t=n. 0 = (=30, 1)) = ~ xe2h 0 — 30,0 : 1., 6%
v=ul. 0 = {=85.0) ! 0, 63 >38, 0 = 38,0 = =
(=35,0 ~ {-40.0) - ~ 239, 0 ~ 400 - -
(-40, 0 - - >40,0 - -
Bcero S 64, 55 o1 oo, 1]

llo pesyabTaTaM MpOSeZEHEHX BHYMCJIEHWI COCTaBJEHH Tadd. R |
3. M3 KOTOpHX BUAHO, UTC HaHHHE NpOrpaMMei CADAS-2 uMenT JAyumue
COBNIaIeHUA ¢ [JaHHEMM eXel0HYKa, BHpPaXalLlHecd B TOM, UHTO OHH
pacnpenenanTcd 00Jee paBHOMEPHO K&K B CTODOHY 3aHUKEHEWS, TaK U
8 CTOPOHY 3aBHlleHHs OT JaHHHX eXeroisnxa, HMenT MeHbUMA paz-
Opoc. B caMom fene, OTKJOHEHH# OoJee 35% 0T JAHHBIX eMerolEdxa
HeT.

[lporpamma HYDATA 3 4,5% ciayuaeB JaeT oTHJoHeuus Oosnee 35%.
lipy aToM HeofxomuMe YuMTHBATH, 4YTO B 10 cayusdx (2 570 8,9%
BCeX cayyaes phupcseHuit) HYDATA He MOPJa pPACCHATATB CTOK.
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Nlyyilee COOTEETCTBME DE3YJbTATOB DACHETOB [0 MporpaMme CA-
DAS-2 JAHHEM eXerciHKKa Xopollo WJNCTpUpyeTca puc. 1.

HarasaHo Jiyumee CoOTBeTCTBMEe JadHHHX exerofHuka u CADAS-2
BUJIHO ¥ M3 DHC. 2.

Tabnuua 3

PacnpejieneHdse NC BeJMYHHE OTKJIIOHEHHH CpPeOHHUX MeCHAYHLX
PacXonos BOJN, BHYHCIEHHbX Mo mporpamme HYDATA Ha II3BM,
OT NpHBefleHHbX B THAPOJIOTHYECKOM eXerofiHHke

HOJMHEECTBO KOJHMYECTRO
"panauny OTHKJIOHEHUH ['panauuu OTKJIOHEHUN
OTKJOHEHWA, OTHJIOHEHHH,
4 Cay- % 4 CJy- %
APH yaes
1.0 - (=1,0) 33 24,63
< ~1.0 (=3. 0) 20 14,92 > 1.0= 30 19 14, 18
< =-3,.0 - (=-5,0) 10 7.46 > 3,0 5.0 10 7. 46
¢ -5,0 - (~-10,0) 4 2,98 > 5.0 - 10,0 16 11,54
<=10.0 - (-15,0) 3 2,24 >10.0 - 15,0 6 4, 48
7-15,0 - (=20, 0) 3 2, 24 >15,0 - 20,0 - -
«-20,.0C - (-25.0) 1 0.75 >20.0 - 25,0 2 1.49
{~25.0 - (-30,0) - - >25.0 - 30,0 1 0. 75
<-30,0 - (-35,0) 230,00 - 35,0 - -
(=35,0 - (-40.0) - - >35.0 - 40,0 | ), T8
<-40,. 0 »40,0 5 3. T3
Beero 74 55,22 6 44,78

[Tomumo Godgkiern, 10 cpaBHeHMlo ¢ AaHHNMM CADAS-2, paszbpoca
TOY2K OT [IpsikCH JHHUY Ha rpagyke CBA3M JaHHHX eXerchHuKa ¢
HYDATA npr OosbilMx pacxozax (6osee 800 M3/c) HabaonaeTcs 3aHi-
KEHUE pacXonos. -paccyuTaHHHX HYDATA, B TO BpeMs, Kak Ha rpagduxe
CHAZH JgaHHBX exerogWuka W CADAS-2 TOYKM DACXOHOB paclpeaeJeHs
PABHOMEDPHO M0 00& CTODOHH OT JUHWY, NpoXCAdwe#d NoJ YrijoM B 45°
ik OCAM I'paduKa BO 30€M UATIa30He DECX0A0B BOH.

B Tatja. 4 TpUBeLeHd OCpPelHEHHHE NaHHHEe COINOCTABJNEHUS pac-
i2TOR M0 MalMHHHEM NDOTPaMMaM C eXeroIENKAMU [JF MeCcsuyHsx, Aae-
KAlHbX W CpelHHX CYTOYHBX DACXOA0B BOJH. 34ech CCOOEHHO Harasil-
HO BHIHC npeuMyitecTso Nporpamme CADAS-2 san HYDATA.
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Tak, B 82% chayu2eB cpelHue MecCfidHhie DACXCAM, paccHr'TaHHAH:
go nporpamMme CADAS-Z2, OTKJAOHAWTCH OT LAHHHX €XRerofHKKE He Oo-
niee, 4eM Ha 57,

P.%
30 1

A o

I pandume
OTKNOHS - 4,
40 %

Puc. 1. Kpushe pacnpefefeHus OTKIOHEHHR Cp EEHHh MEL A HHLX

*

ACXOJOB BOIN. DACCUMTAHHHEX N0 [DorpaMMay CADAS-2 (1! u HYDATA
2), OT faHHHX THADONOTHUECKHX EXErOIHKKOS.

B To %e BpeMs B nporpamme HYDATA Takux ciyyaep 67, 5% i
ACKATHEX 3HAYeHUl WMESM, COOTBETCTBEHHO, 72 U 62%, ¥ ANA oyTod-
HBX - 67,5 u 62%.

UHTEpEeCHO COMOCTABHTL MOJYYEHHHE [JAHHNE ¢ DEe3YIbTaTaMi
paGHETuE. BbIOJIHEHEHX B CBOE BPEMA MO Halled MeTOIMKe IporpaMmMa-
M, aHanoruuhpMu CADAS-2, Ha Mauwmuax EC 3BM [1]. [lpuBelcHiHe 3
180J. 32 yKa3aHHOM MOHOIDAGMHM DEZYABTATH CONOCTASMME ¢ TONYHEH-
HEMH B HacTosuee spems.



Tabnuua 4

0606ujeHHble JaHHbE M0 pe3yjbTaTaM CPaBHEHHWS pacyeToB
pPacxojioB BOIN PA3JHYHbLIMM METOJAMH C JaHHbMH
FHAPOJNIOIHYECKHX eXeroJHHKOB

OOwee xo-|Ipanaluy

[iporpamma CAHMIMA

lporpammMa HYDATA

JIMMECTBO |OTKJOES

cayyaes |HMA oT |Komm4yecTro|KomyecTBo |HomudecTso |KOMMYECTBO
pacyeTa |3TaJIOHE, | cay4daeB, |(CJIyYaee, cay4aeB, |CJIYYEEE,
4 alc. 4 ate. X

CpelEye MecHYHHEe pacxold

144 -3 = & 96 66, 66 10 52,08

B = D 118 81, %4 a7 0,31

-10 = 138 99, 83 108 79, 00

=15 = 15 142 98,61 118 81,29

{-15 ->15 2 1.39 16 11.11

Ge3 pacuer 0 0 10 7,64
Cpeitue IexafHHE PacXold

432 =3 = S 243 o6, 26 219 50, 69

=5 = § 311 72,00 272 62,96

-10 = 10 380 87, 98 326 5,46

=15 - 15 411 895, 14 349 80,79

<=15 =215 21 4, 86 o 13,19

0e3 pacueTta 0 0 26 8,02
CpelHue CYTOYHHE pacxXohH

4380 “3i - 8 2413 55,09 2166 50. 13

-5 - 5 2964 67, 67 2680 62, 09

-10 ~ 10 3741 85, 41 3272 15,3

=15 =48 4061 92,72 3509 50, 11

(=15 =215 19 7,28 617 14,09

0e3 pacueTa 0 0 254 5,80

BCero pacueTd BHICJHEHH I4d 139 MecCsLeE Mo paz3ji4yHeM pe-
KaM. OTKJIOHEHHS OT JaHHHX exerolHUKa B mpejefax *5% COCTABUIM
13% BCex cJhiydaeB. Inf IeKalHHX HAHHHX (525 cJy4yaeB) 3TH OTKJO-
HEHUA Hanmd 72% M IA8 CYTOMHBIX (4161 cayvai)
Kax BuIHO, IS MECAYHHX JaHHBX B HacTofliee BPEMA NMOJYUYEHH

JaXe HecKOJbKO Jy4YlHe pe3yJ bTaTh,

- 67%.

a 4jd  JexalHalX ¥ CYTOYHBIX

HaOJmonaeTcs NMpakKTH4YeCKHK MNOJIHOEe COOTBETCTEME Pe3yibTaTob.
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ipuaoxexne 1

CpaBHeHHE CPENHHX MecHYHbBIX PACXONOB BOJH,
BHYMCIEHHbX nporpaMMon CAHHI'MH CADAS-Z2,
C JaHHEMH THAPOJIOrHYECKHX eXeroJHHKOB
Mo nocrtaM leHTpaJIbHOR A3MH

3JIeMeHT I B ITI IV V VI VII
p. megaﬁan - kvun. JdepbeHT, 1993 r.
Qre 3,94 4,01 5.37 12.8 257 22.7 16.5
Q.ay 3.83 399 6,73 12.4 26,8 23,7 16 4
Al -0.11 <-0.02 1.3 -0.40 1.10 1,00 =0.20
AG%  -2.79 -0.50 25.3 qH-a,lz 9934.28 441 -1.20
p. Aapes - r. YumHas, 1 r.
Qre 460 Egg 984 572 1100 1110 369
Quay 440 701 995 581 1130 1090 362
Ad 20,0  -7,00 11,0 9,00 30,0 -20,0 -6,0C
AC% -4.35 -0.99 1.12 1,87 2718 =180 ~1;68
p. Aapess — TecH. TwsMywoH, 1993 r.
Qs 512 72 1130 846 = 1710 3080 3250
Quay 524 729 1160 567 1760 3070 3220
Al 12,0 1.00 30.0 -79.0 0.0 -10.0 -30.0
AQ% 9’31 014 26 =122 292 =03 -092
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SJeMEeHT I I1 113 IV ¥ VI VII
p. TedTAKcad - Mnoc. Haﬁpax 1993 r.
Y 7,52 8,01 g, 81 54,9 Q7. 6 80,7 57,6
> 035 3'43 014 o410 - 1o 230 470
0,10 , 42 0, —4 1 L. ; ;
gax 1. 38 5,24 8, 53 7,47 1,13 2, 54 8,16
p. Mamsi HapwH - ycTbe, 1993 T.
Bl 13,7 8, 06 11,5 38,0 55, 3 76. 8 108
2 13.5 7,94 11,6 47. 2 55, 3 97,0 106
E& 0,20 —0,12 0, 10 9, 20 0 0,10 -2, 00
AQ% -1.468 -1, 49 0,87 24.3 0 0. 21 -1, 86
p. Tywk - ycThe, 1993 r.
ure [ 1,30 1,32 1,45 2,01 4,42 179
& 1,37 1,37 1,48 1,41 1,80 4.83 7,34
& 0.05 ©.07 0,14 -0,04 -0,21 0,39 0,05
3.79 5.39 10,6 -2.76 -10.4 B, 32 0,65
p. Myprab - nrrt. TaxTrabasap, 1994 r.
Qpe 49,9 45, 1 71,6 73,5 73.4 57,0 38.9
Eﬁnﬂ 43,9 46.5 72,6 73,0 73,0 58,1  39.3
0 1,80 1,00 -0,50 -0,40C 1.10 0,40
AQ% 0 3, 99 1,38 -0.68 -0,5 . 30 1,02
‘P- AMynapea - . Hepkd, 1994 r.
i 861 g 388 e 992 Q34 2500 3520 4810
. 843 385 385 924 2450 3520 4770
A -16,0 =-33.0 -17.0 -10.0 =50.0 0 -40, 0
AQZ -1,86 -3.3¢ -1.88 -1,07 -2.00 0 -0, 83
p. AMynapsa - BOKY. CT. ﬂa raHarta, 1994 r.
Qe 80S 777 869 376 20 2950 4990
B3 848 817 936 365 1850 2930 4920
Ab 47.0 40,0 67.0 -11,0 36.0 -20.0 -70,0
AQ% 5. 81 5.15 1,91 =118 1,65 -0.68 -1, 40
p. Cephaapbsi - HMXe ycThs p. Kenec, 1993 r.
Q 498 787 1080 736 1220 1080 390
aw 499 794 1050 673 1120 1070 377
A 1,00 7.00 -30.0 -63,2 1,00 -10.0 -13.0
AQZ 0, 20 0.8 -2,78 -8.56 -8,20 -0.93 -3,85
p. Chpaapbs — X.-O. CT. TwMeHb-ApeK, 1993 r.
Q 87 455 569 624 768 924 722
cax 408 420 569 617 764 915 71T
A -265 35,0 0 -7.00 ~5,00 -9,00 -5,00
AQ% -39, 4 -7, 69 0 -1,12 -0,65 -0,97 -0.869
. Akcy - c. lloaropsoe, 1993 r.
Qre 3,98 ¥ 1,31 « 4.47 ?n 8 24,6 454 32,7
Qoan 3, 78 1,20 4,49 128 241 43,4 32,5
A" -0l20 -0'7T1 002 0 20,50 -2.00 -0.20
AQ% -5.05 <2.55 0,45 0 -2,07 -4.40 -0.61
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aremest | VIII | IX | X XI | XII | Tom | Pep¥
p. ilepabax - xumin. JlepbeHT, 1993 T.
:}“ 10,3 5.38a 3, T 4.0@ 3, 49 9,84
s 104 4686 368 801 38R 10,0
n& 0.10 -0.86 -0.11 -0.28 -0.17 0. 16
AQ¥% 0.97 =-12.4 2,92 -5, 91 -4,87 1,62 2,8
p. Cupgapba - r. YuHas, 1993 r.
Ore 199 286 304 55 924 631
Qeap 204 284 300 552 304 628
AL 5.00 -2.00 -4.00 -5,00 -20.0 -3,00
AGHE 2. o1 —£), 70 -2.63 -0, 90 -2, 16 -0, 48 1, 92
p. AMynapess - TecH. T B 2993 1.
) 1610 =~ 867 424 301 528 1230
QREH 1530 232 438 310 534 1230
u -20,.0 -35.0 14,0 9. 00 6, 00 0
ACX -1,24 -4.04 3,30 2,59 1.14 0 2,76
p. TeHTAKCAH - noc. Yaépak, 1993 r.
Biea 44.5 - 24.3 110 13,5 12,9 35,9
Qe a g 46, 5 24, 1 10.8 13.9 12,8 36.86
AG 2,00 =0.20 -0, 20 0.40 -0, 10 0,70
AQZ 4.4 -0, 82 -1,82 2.94 -0,7 1,99 3. 19
p. Mamm Hapwy — ycrbe, 1993 r.
41 56,9 49, 3 27,7 20.5 13,6 39, 9
Uegw OB,7 45:7 27,5 18,5 16.1  40.5
Al 0,20 -3.60 -0.20 -2.00 2.50 0.60
ACR -0, 36 -7,30 =L}, Fe -9, 76 18,4 1.90 5, 56
- p. Tywxk - ycrbe, 1993 r.
e 1,65 6. 51 4. 31 2 92 2. 16 3, 60
Ue 2 1 8, 38 6. 21 4. 2. 98 2,14 3,68
Al 0,73 -0.30 =0.1 0.06 0.01 0,08
AQ% 8.5¢4 -4,60 -3, DB 2.05 - 0,46 2, 2R 5,18
ygraﬁ - MOrT Ta.xwaﬁasag 1994 r.
T 31.9 46.7 46, 8 8,3 53,2
=P 31.5 39, 4G, 2 49, 3 55,6 52,6
A -0, 40 § 50 2, 50 2.50 -2,70 -0.60
ACH -1, 27 397 5,08 5,07 =-4,86 -1,13 2,45
p. aapest - r. Kepku, 1994 r.
urE 3470 1#?% 858 77 953 1840
i 3530 1710 847 831 a70 1850
A 30,0 -40.0 -9.00 46.0 17.0 10,0
AQ% 1,15 -2,29 -1,05 5,92 1,78 0,54 1,03
; bA - BOKY. cT. JlapraHata, 1994 r.
Q 3010 ’ 1gggnap 860 785 pﬁ?B 1720
= 3140 1840 849 786 803 1730
& 130 -20, 0 £7.0 1,00 -176 10, C
AO% 4,42 -1.08 1,96 0,13 -7.76 0,58 3.24



aneMeHT | VIII IX X X1 XII lon Pep®
: p. Cupnapea - HHXe ycThba p. Kenec, 1993 r.
ure 216 329 346 643 997 680
e 213 329 353 634 1000 675
5& -3,00 0 7,00 -9,00 3,00 -5,00
AQ% -1, 39 Q 2,03 -1.40 0,30 -0,74 2,54
p. Cupmapess - X.-A. cT. TiMeHb-AphK, 1993 r.
ure 715 498 461 346 357 593
o 710 501 463 334 365 583
aﬁ -5,00 3,60 2,00 -12,0 8,00 -10.0
AQ7% -0, 70 0,60 0.43 -3.47 e.20 =1.69 1.84
p. Akcy - c. lloaropuoe, 1993 T.
RS 16, 1 g, 94 65, 26 .49 4,62 14.2
Qoan 16,5 10,2 6,37 S5, 68 4,65 14,1
A 0,40 0,26 0,11 0,19 0,03 -0, 10
AQ% 2,48 2,62 1,76 3, 46 0,64 -0,7C oo B

IpumevaHte Q.
JIPOJIOTHYECKUX ESXeT0[HMKAX X BHYMCJCHHES BPYYHYD ClelHaNUCTaMH;
Qa - pacxXoan BOMM, BHYACNEHHHE M0 1 GFD&HME CABMIMHU;
AQ - paSHDCTb PACXOA0B Qcay ~ Ope: AQX = 100{Qcay ~ Gpe)/Qre:
Pep® - CpelHee U3 CPeaHuX MeCSUHEX OTHJIOHEHIA.

- pacXod: BOIH, MNpUBE/EHHEHEe B TH-

-

[Ipunocxexue =

CpaBHeHHE CpeIHHX Mecs4HbX pacXONOB BOJBI,
BHYHCJIEHHNX nporpamMMon HYDATA,
C JAHHHMH TIHIPOJIOTHYECKHMX eXeroiHHKOB
no nocrtaMm leHTpasibHOW A3MH

3NEMEHT I II 11 IV v VI VII
P. me 6an . JlepberT, 1993 r.
0 3.94 ?a 5 3? 5.7 22.1 16, 6
&Byd 3,80 6, 04 2.6 221 24,7 17,4
A -0, 14 o GS 0.67 -0,20 -3.60 2.00 1,80
0% -3,55 1,50 12,5 -1,56 -1,40 8,81 10,8
p. Cupnapes - r. YuHas, 1993 r.
Qe 460 708 984 572 1100 1110 369
ﬁﬂyd 441 726 308 583 1110 {110 376
A -19,0 18,0 14.0 11,0 10,0 0 7.00
AQ% -4, 13 2.54 {.42 1.92 0.9 0 1,90
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SAEMEHT I 11 I[II LV V VI VII

p. AMynapbsa - TecH. TwsMywH, 1993 r.
Qg 512 728" P1190 546 1710 3080 3250
Qryg 542 726 1170 539 1680 2090 3260
A 3C.0 -2.00 -20.0 -7.00 -20.0 10.0  10.0
AQ% 58 -027 -1.68 -1'28 -1.17 028 0. 21

p. TenTAKcad - moc. Yab6paxk, 1993 r

1 7.52 8,00 8,80 54,9 = 98,0 90,? 57,
Qpyd - 8.56 10.1 54,0 896, 7 89,7 57.¢
Al : 0.56 1.30 -900 1.30 1.00 0©
AQS - 7.00 14,8 -1.64 W 1,10 0
p. MaymW HaphH - gcTLe 1993 r.
!:I.rg 13.1 Ea.r.. G'E' 11 i -:..-8 5:’ d ?6,9 108
Al : : - e 10 ~2,40 -5.00
AQY - ~ - ~1 35 -3.12 -4.63
p. Tywr - ycThe, 1993 r.
i 7 182 1.30 :.3E 1,45 2,01 4,42 iRl
Uy v - 1,10 18 1. 99 2,89 8.17 8. 7]
Al ; 620 -0.17 -0.16 688 o095 o4
AQ -15.4 <-12.8 -6,90 43,8 7.0 45,7
p. Mypraé - nrr. TaxTabaaag 1994 r.
lre 49,9 5 1 T1.6 ?3 5 57.0 38,
AR - 020 -1.00 -1.10 -0.80 1.40 o0
AQ% - 0,44 -1.40 -1.5¢ -0,82 2,46 1,
p. AMynapbsi - r. Kepku, 1994 r.
Ure 861 98E 902 934 2500 3520 4810
Qp 883 a15 367 899 2370 3680 4710
Al 22,0 -73.0 -35.0 -35,0 -130 -160  -100
AQ% 2,96 -~7,39 -3,88 =3, ?5 9,20 =4.85 =2
AMynapea - BOk4. CT. JapraHaTta, 1994 r.
B 809 7?7 860 376 1820 2950 4990
Qpva - 133 843 1020 1560 2990 49560
AU - 44,0 -26.0 44,0 -260 40,0 -30,0
AQ%E - h,66 -2,99 .50 -14.3 1,33 -0,6
. CbipAapbsi - HHXe ycTha p. Kenec, 1994 r.
dre 498 EB? .SB{} 736 1220 1080 + 390
Q vl 499 835 1100 752 1130 1090 381
A 1 Uﬂ 48, 0 20,0 16,0 90,0 10,0 -3,
AGE 0.20 6,10 1,85 2,17 7,38 0,92 -2
) Cupnapbﬂ - X.-A. CT. ToMeHb—-ApnK, 1993 r.
Qoo 673 455 36 624 769 24 T22
Inya - 455 :?1 615 760 907 T
Al - 0 2,00 -9,00 -9,00 -17.0  -5.0
AQE - 4 0, 35 -1,44 -1,17 =1 5 -0, 63
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3eMeHT I I1 1§ 8! ! v V VI VII
p. Axcy - c. Noaropsxoe, 1993 r.
L 3.08 431 T 4.4 G28 246 454 327
Qv - 4,21 4,55 12,6 24,2 48,9 314
AD - 0,04 0,08 -0.20 -0.40 -1.50 -1.60
AQ% - -0, 93 1.17% -1.58 1,83 -3, 30 4,44
aneMent | VIII | IX X XI XII | Fon | Pg%
llepaban - kuwn. JepOeH1 1993 2
o1 10,3 g.un 3,77 4,05 ; 3.43 9,84
. 6.81 4,40 4,80 4,24 4,35 5. 36
A -3.49 -0, 82 U.Ea 0,19 0.86 -0.21
AQ% ~-33.9 =15.4 22,0 4.8% 24,8 oA 12.8
p. Cupgapes - r. 4usas, 1993 r
Osa 195 286 304 557 324 534
uﬂ?d 205 288 304 568 949 538
A 6, 00 2,00 0 11,0 25,0 7,00
AQ% 3,02 0, 71 ¢ 1,97 a7 e i
p. RapbA - TecH. TwaMywH, 1993 r.
&I'E 15:{} ggg 425 3'1-.11 -L..HS J...I‘L'u...-'
Qﬁ,d 1550 1080 539 20z 583 1270
A -20,0 113 113 1,00 60,0 40, 0
AQ% -1,24 13, O 26,5 0, 83 11.4 Jien. B0
p. TeHTAKCAH - hOC. Yabpak, 1993 r.
1 44.7 24.4 11.0 13.6 129 8359
Qnya 44,4 33. 6 30, 1 36, 7 39,1 s
AD -0.30 9.20 19,1 231 22.2 ;
AQ% -0, 67 <35 0 173 170 172 - 92,6
p. Mamid BH - ycThe, 1993 r.
18 56,2 49,2 Hap 20,5 13.6 39,8
ﬂﬁ?ﬂ 56.95 49,3 ﬁ? g 21,3 46, 1 =
A -0, 40 0, 10 0, 10 0,80 32,5 =
AQZ =3, 70 0, 20 0, 36 3,90 239 - i
p. Tywk - ycTbhe, 1993 r
D-. 7,65 6,51 4,31 2,92 2,168  §,86C
uﬂ?d 7.59 8, 81 4,81 3,06 2.9 <
A -0, 06 0, 30 0, 50 a, 14 -0, 05
AQ% -0, 78 4, 60 11.6 41.79 =2.32 =
. Mypra6 - urt. TaxTabasap. 1994 r.
Qe 31,9 38, < 46, 7 46, 8 58, 3 52, 5
u&yﬁ 31,2 40,0 49,6 49,7 58,1
A -0.70 1,70 2,90 2,90 -0,20 -
AQ% -2, 19 1,44 6.2 6.20 -0.34 - 2,39



3neMeHT | VIII IX X XI XI1I Mol Pop#
p. AMynapes — r. Kepku, 1994 r.
1 3470 1750 856 717 953 1840
Qnyd 3340 1880 818 768 879 1850
Al =130 130 -38.0 -9.00 -74,0 10,0
AQ% =3 19 7,43 -4, 44 =1,16 ~1.76 0,54 4,84
. AmMynapba - BAKY. CT. rafara, 1994 r.
o 5 3010 paase y 866 785 73 1720
Q va 3050 1720 861 745 935 -
Al 40,0 -70.0  -5,00 -40.0 -44.0 =
AQZ 1,33 =3,76 -0,58 -5,10 -4,49 - 4,12
. Chipaapba - HHXe YcThs p. Henec, 1994 r.
Q.6 216 i 329 i 346 643 pgg? 680
Q v 215 326 348 646 992 044
AD -1,00 1,00 2.00 3.00 -5,00 14.0
AQX -0, 46 0,31 0,58 0,47 -0. 51 2,06 1,82
: ba — X.=-A. cT. TioMeHbL-ApuMK, 1993 r.
Qe 715 Egscupﬂa561 346 357 93
Uy g 71C 501 463 338 562 -
Al 5,00 3,00 2,00 -8,00 205 : _
AQR -0,70 0. 60 0.43 -2, 31 57.4 - 6,05
p. Akcy - c. loaropHoe, 1993 r.
Qe 16, 1 3,94 6,26 5,49 4, 62 14,2
Qpya Phyot 10,2 6,35 5,93 4, 62 -
AR —0.40 0.26 0.09 0.04 O .
AQ* -2.48 2,62 1,44 ) 0 -
NpumevwyaHue Q.. - pacxoos BOJAH, TNPUBEIEHEHE B

UANPOJIONMYEeCKHUX eXel'0OJHUKaX ¥ BHYMCJIEHEBIE BPYHHYH CHELUHAJNIHC TAMM,

BHYUKHCJieHHBe [10 MOporpamme HYDATA;
- 100%(0y 54 - Qpe’

AQ%

AQ
/ Qpe:

Ohya - Pacxoz:H BOJH,
BaQHGCTh PACXOHOB Qpyy — Qpe.
cp/ - CpellHee U3 CpelHKX MeCRYHBX OTKJOHEHWH.
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0. H Heanoe, H. A. 'Yyanaxosa

BOIHBE PECYPCH BACCEHHA
PEKH AXAHI'APAH

BeegeHue

OLeHKa BOAHNX pecypcos DacceiHa p. AXa8HIApaH [POU3sofhiach
HEONHCOKDATHO DA3JMYHBEMI HCCAELOBATENAMM. DBNEeDBHE 3Ta ClUeHKa BH-
gonkeHa B, JI. Uymbuem B 1936 rogy (8 1. OmHako a0 OnIM OpelBs&-
pPHTeJIbHHE NaHHHE, OCHOBAHHHE H3a BECbM& CKPOMHOM MATEePHANEe Ha-
GJDREeHMA [10 CYTH JeNa ojrore nocta B faccefie. B janpHeRlcM
B. Jl. llyabuem NpOBOLMJICE MCCIEAOBAHUA BOMAHHX DECYPCOB Daccepza
B pa3JM4HHX paborax [ 7. 9, 10).

[TomuMo 3. J. Uy’ablia, pacueTsH BCOHEX DeCypcoB OacceiHa M
IMIOCTPOSHKUA KapT MOJAyJed CTOKa Aia OacceilHa AxasHrapaHa BHIOJIEfg-
JUCh pas3J/uvHEMA HccheicBaTessMM, B 4YacTHoCTH, M. H. BojabWaks-
BHM, KOTODHM Ouul0 MpejloXeso [NepefdTH OT KAPT CpejqHMx Moavied
CTOKa ‘K KapTaM 30HAJbHEHX Mojaynedl cToka (1, 7).

Tak 4To, Kaszajinch OH, K2y4eHHOCTL DaccellHa B8 4YacTy pacysTa
CTOKA BIOJIHe AOCTATOYHA. OJHAKO, [0CSE BHXCA3a B CBET NoCSEeZHEH
PaloTH. B KOTOpPOH NPUBOAMTCSA PECYET CTOKA N0 JacceHHy p. AXaH-
rapaH Hapagy ¢ JApyreMd pexamu TsHb-Ulaxs (1], npouwdto tcnze 20
JeT, a faHHue, npuBefeHune M. Y. BosbulakoseM B8 [11, 00 HOTODEM
IDOH3BEeIeHN BCS DACYHEeTH, 3aKaHuuBaJWMChH 1562 roaoM. oa 3T0 RueMa
B 0accefiHs OO0 OTKPHTO 3HAYUTEBLHOE KOJMYECTBO HOBHX CTOLOBHX
IOCTOB, YIOJMHHJIMCL PpAIN HaCJBAcHUR Ha CYWECTBCBABRWMX NCCTAX,
ObI0 NMpoBelero GoMbloe THAPOTeXHKYECKNE CTPOHTESbCTED, B TOM
HACHe, KaHaJ0B, BOACXDAEUJML, PEKOHCTPYRUUA CTAPEX OPOCHTEbELL.
COOpYXeHMIT, OCYUECTBJSIEHN NMEUEODGCKM CTOKa U3 fHaccefHa HMpuudxa.

[lo 3Tol npuuKHe KpafiHe MHTEPEecHO pacCMOTPETh., HACKOABKO
9TO BCE 0Tpa2d/oC: Ha OUSHKE BOIHHX PECYPCOR DACCEMHA. D CRASH
C 3THM Hesbi paboTh ABWAOCH YTCUHEHME BEAMUMH COOCTBeHHEY Ccpei-
HAX MHOPOMIETHAX BOMMHX PECYpCOB facCefHa ¢ y4eTOoM BCera uMewLe-
FOCA TUIPOMETPUYECKOND MATEPHAJA.

L
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[. ®u3ukO-reorpaduyeckasi xapaxkTepHCTHKA GacceHHa

BACCEHH p. AxaHrapaH pacroyaraercs Mexiay YaTKaJbCKuM ¥ Ky-
DaMUHCKUM XpeCTamy TaHb-UlaHBCKOH IOpHOR CUCTEMH M I(PCCTHpPaeTCs
C CeBepo-BOCTOKA Ha oro-sanaj. C 3amaja facceflH OTKPHT, U ero
paAHMUEH CHY¥UT J0JMHA Ceplapby. BepxHss yYacTb OsccefHa npen-
CTaBJyifAeT COOO0H BHCOKOE HArODhe, HM3BECTHOE [I0J HA3BAHUEM AHI'DEH-
CKOI'O IJIATO, CUJIBHO H3pe3aHHoe TAYCOKMMU U Y3KUMM CKaJUCTHMU
YUeabsiMHd DEKH U ee MHOIOUYMCJEHHBIX MPATOKOB. 3JeCh HaXOoDUTCs 0c-
HOBHOHA BOACCHOD DEexXH.

['opHHe XpelTH B JacceilHe p. AXAETADPaH CJIOXEHS NpeuMylecT-
E€HHO W3BEpHeHHbMH TM0DOJaMid TMAJNe030MCKOro B03pacTa W dMenT
CPABHHTENIbHO HEe3HAYMTEALHYD BHCOTY, HMIAe He [OJHUMasCh BHie
4500 M. 3TO OOCTOATENLCTBC Ee OJ2ICIDUATCTBYST WHMDOKOMY DA3BU-
THO BeYHHX CHEr'oB. ONeJIeHEeHVE HEe3HAYUTEJNBHO, TAaK KaK BHCOTA
CHeMOBOH NMHMK B 0acceflie xosebneTcs B Npefesax 3300-4000 M.

HeCMOTPA Ha O4YeHb MaJioe OJIeNEHEeHHe BOAOCOOpa pexH, B HEM
IMPOKO PA3BUTH CHEXHUKM, [IPEUMYLECTBEHHO Ce30HKHEe, KOoTOop:e Ur-
PanT BeCbMa CYWECTBEHHYKW DOJIE B TUTAHAW pexw.

HCTOKaMH AxXaHarapaHa 4BAAKTCR HefoJbliMe pewKd, CTeKaplye
CC CKJOHOB HaTKanbCKoro M KypaMMHCKOrO XpefiToB. AXaHrapaH [pu-
HuMEeT OOobloe KOJMMYECTBO NPATOKOB, M3 KOTOPHX XPYIHEAWMMH SB-
nspTcs Apacan, Tawcam, Yepraw, JyxanTcal, Kapabaycal, AKvYacap,
Wasascayt, HWabawcaihi u TIyucail. Bce TPHTOKM AXaHrapaHa HUxe
I'. AHTpeH (MocJieflHUe WeCcTbh U3 [Iepe4ddCJieHHHX BHUle), 3a HCKAnYe-
HueM JlyKadTcass ¥ Hapafaycas, pasOUpanTes Ha OpOUWeHMe ¥ TepdaonT
BO4Y Ha CBOMX KOHYCaX BHHOCA. B TeYeHUe MNpOAOMUTEJNBEOI'C [EepHO-
la BPEMEHM OHH IIepechXalnT ¥ A0 D. AXaHIapaH He J0X0AAT, TUTas
OOHAKO MHOTIO4YUCJIEHHHE Kapacy. Pacxogh HykanTcasi M Kapabaycas Bo
BTODOHA MOJOBUHE JIeTA UCUHACHAKNTCA JIUTPaMH.

Ofwas BOZOoCOOpHas mJolans AXaHrapaHa 7710 kM?, ¥2 HUX OKO-
JIo 50% NMpUXoauTca Ha I'opHyw o6JacThb.

JOBOJBHO MONPOOHHE XAapaKTEepHCTHKM BCEX MPUPOAHBX YCJOBUR
Oaccenta npuBefieHs B patoTax [€, 10 ], M03TOMY HET HeoOXoMUMO-
CT¥ OCTAHABJMBATBLCA Ha HUX.
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2  Tuagponoruyeckas W3y4yeHHOCThH GacceHnHa

Ha6aoIeHusl 3a CTOKOM B GacceilHe AXaHrapada Oelnd HayaTh B
1625 roay (p. Axakrapas - c. Camapckoe). [lOCT pacnoJioxer Ha
paBHUHHOA TEPPUTODHM Ha DACCTOAHMM 12 KM OT MECTa BHALCHMSA DEKH
B Cupiaapoi. HeckonsKMMY rojamy no3xe OHA OTKDHT eile OIMH [CCT
Ha Axawrapake y ¢. Typx., Trle HaOMOAeHWs Be/MCb ¢ 1928 Troja.
IoCT HAXCAMTCH B CPEJKEercpHod zoHe, Ha shcoTe 1000 M, B 152 KM
OT yCThi. JLUMTeJbHOe BDEMA 3TE ABa MOCT2 OblIH SAMECTBEHEEMW B
faccefiie pexu.

MosoxeHue uaMeHyaoch B Havasne 50-X I'OL0B, Kerjza HaspeJa
HeOOXOAMMOCTh B DAlBETUKM CETH NYHXTCE HAOJOOEHMA 32 THAPCJIOTH-
YeCKUM DEeXMMOM DEKM ¥, B YACTHOCTHM, 2& CTOKOM BOIH. B CBAZH C
aTHM B 1950-1960 romsx B daccefiHe ObJI0 OTHPHTO 15 I[IOCTOB.

HauboJibllee XOMMYECTEO NMOCTOR BBEAEHO B ASACTBHE B Hadajle
B0-X M BOAOTh LO cepeluun 70-x roace. K yxe AeHCTBOB2BUMM [DU-
coe MEMNOCH ene 16. M. HakoHeln, 2a mepuoa 1574-1881 rolal 0TKpb-
TH AONOJHATENbHO 5 MNyHKTOR Habnolexuit 3a CTOKCM [ S |.

Bcero B Gacceifiie pekd AxXakrapad B Das/MuYHOE BpeMAi QYHKUMO-
HUpOBAJIO 38 MyHXTOB HaGJBieHWA 2a CTOKOM Bone ( Taéa. 1 ). [110-
many GacceiHoR XoJeOJoTCs B mpenesax oT 3,3 ku? no 5220 kM®. 18
CTBOPOB X3 OfUere 4YMcna oTHOCATCs K BOAOcCopaM ¢ [JIOWaLbH MEHEE
100 xM2. Taxum 00pasoM, HA ONMH NOCT B CpelHeM NMpuXozuTcd 203
KM? nnowmaryu OaccefiHa.

06was cyMMarHasi ODOJOMKHTENLECCTD Habapnex#d B JacceliHe 22
CTOKOM ROIH NOCTHrAeT 672 rofs, W3 HHUX MOAHBX 602, 4HTO COCTAE-
JaeT 90, 2% oT obuefl npoloMXUTSASHOCTH HaOMOASHNUN.

CXeMa p&3MeleHUs [YHKTOR HabipieHUA [pUBeleHa Ha DHC. <.
OHa J0CTATONHO HADMAAHC CBUIETENLCTBYET ¢ KpauHe HepaBHOMEp-
HOM IUAposioTHuYecKod u3yudensocTy OaccedHa. HauOosbiiee X0MA4ECTBO
TIOCTOBR COCPelioTOYeHO B CPeAHSropHOM U MpeAropHod 30Hax Oaccenkra
(23 nocta Uz 38). Hapsany ¢ 3TUM, HeAOCTATOYHOMY M3IYHYEHWNH II0A-
Bepranach BHCOXOIcpH&s ofjacTs faccefdiHa, T'he Hab/oAeHWs 33 CTO-
KOM BeJqMCh TOJNBK) B EeboJpwoM facceliHe p. KuH3pM4a, mowWalb KO-
TOporo 51.6 kM. PaHee, B BHCOKOTODHO# 30HE, HA BHCOTE OKOJO
2000 M cymecTBOBaN SHOMECTBEeEHRHM NocT (p. AxaHrapak - YCThE

(4 5
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Tabauua

&

CHMCOK TMIPONIOrHYECKHX NOCTOB GaccedHa
p. AXaHrapaH
Pac- |Mao- |Cpen- N
CTOA- |waib |HASA [lepyon
Pexka - IocT HHEe OoT|BolOo-|BHCOTA| HeHCTBHA
YCTbA, |c060—- |BOJAO-
pa, cbopa,
KM KM® | KM
1. AXaKrapaH - ycTbe
p. Hkaapua 183 638 2,76 1949-1968 18
2. AXaHIrapaH - YCThe
p. Mepratk 167 1110 2.950 1971-1990 20
3. AXaHrapas - c.Typk # 1627-1944, B
B 3 KM BHIIE MJOTUHE 152 1290 2,37 1946-1974 42
4. AXeHrapaH - H¥KEe AXaH- N
rApaHCcKoOl MIOTHHH 143 1490 2.31 1974-1990 17
6. AXaHrapaH - ¢.Tensay 106 3150 1,89 1830-1938,
1853~-1956 2
&, AxaHrapaH - Capraumra- _
JUKCKMA N 14 95,0 3610 1,81 1950-1958 /
7. AXaHrapan - Avkepa
TallkeETcKkoro kadana 71.0 4570 - 1965-1690 21
B.Axanrapaﬁ - ¢. Tos- |
ByI'ya 60,0 4620 1.59 1950-1953 :
9. AXasrapaH - YMXHAA
fbed TywOyryackoro
EOJIOXpaHUIHLA 57,0 4630 - 1965-1990 26
10). AXanrapad - c. CoJ-
LaTCKOR 19,0 5090 1,52 1953-18990 36
11. AXaHrapaH - ¢. Ca-
MapcKoe 12,0 5220 1.48 1925-1553 29
12. KH3614a — BEPXOBLE = 4.6 - 1966-1970 4
13. Kuigpiva - kdamga. Heptaw 2,1 51,6 2,34 1951-1990 40
14, 'onoRHAsA - yoThe - 10.3 2,37 1958-1970 12
15, laBaHcai - yCThe - 10,6 2,93 1959-1970 i1
16. lapadca# — 1. ChasdaHKka - 14,4 - 1964-1565 0
17. Be3sMAHYas - VCThE -~ 3.30 £,41 1859-1970 11
18. KyTHpOyJaK - YCTbe - 8,80 2,07 1559-1964 6
10.4YeTHkcal - ycThE - 8,70 1,88 1959-1569 10
20 lxudnag - kuuja. Kub-
JiaH 0,3 19,0 - 1881-1S90 10
21.TarasGamucans - 5,8 KM
BHllE YCTBSA 5.8 16,8 2,31 1954-1859 4
22. Taraubammcan — 4,5 KM
BHIE® YCThbA 4,5 17.7 2.26 1959-1575 15
23.Taranbamcan - ¢. TypK - 21,0 2,14 1975-1986 i0
£4.Hayrapaak — 5.0 KM BH-
e YCTEA 4,5 84,4 1,89 1954-1965 8



[pononkenue Taéna. 1

3 i
Pac- |[lno- |Cpen- N
CTOA- |liaab |HAR [lepuch
Peka - MNocCT HiAe OT|BOAO-|BHCOTA| AEHCTEUSA
YCThA, |CHo- |BOOO-
pa. cbopa
KM KM KM
25.Hayrap3aH - ¢. Typx 0.2 92.8 1.85 1960-1970 10
26. Hunban - xkawn., HewSaw 8,0 141 2,05 1951~-1990 39
27.dykadTcan - . HHIH-
aban - 69,8 -~ 1967-1570 &
28. lyrkantcait - n. Iy- |
KAHT 10.0 201 2.21 1971-1990 20
29.KaTTaca# - . HHI'H-
aban - 107 - 1967-1970 2
30.Kapabay - ¢. Camapayk 12,0 1866 2.03 1948-1990 41
31.ylica - Kuog. Hou-
Gynak - 128 - 15791987 - 8
32. AOmxka3cal - kumn, AD
I1xas 12,0 70,5 1,59 1978-1990 12
33. AK4ya - K. AkKYa 3.5 125 1.56 1951-1880 28
34.lllayraz - ypo4. HKapa-
TAll 8,8 65,8 1,66 1951-1990 37
35.lllara3can - KWy ., Ka-
paxua 16,0 137 1,72 1950-1954 4
36. llarazcan - kuwn. Ixy-
Bacxaqa 13,0 161 1,62 1954-1965 10
37. AMManHKECaf - XKy
Hapama3sap 12.0 56.5 1,45 1951-1955 8
38. Byprajuk - kuwa .Byp-
raJuK 8,6 = - 1965-19590 2O
lipuMeyarne: N - KOJMHECTBO MOJAHBX JeT Ha0JWASHAX.
P. flkaapya, maouanb sojccOopa KOTOpOra 638 kM? ). 3aKpHTHI B

1968 rony, scjaelcTBUE

‘KO Ha MOCTY p. AXaHrapar - ycThe D. HepTall.
Ha paBEMHHOR TepPUTOPHUH CTOX MOJHOCTBE 3aperyJmpoBaH ToA-
OYry3ckuM Bonoxpasuauuem ¥ kazanamy [ 3, 4 ].
HauGosiee npofofsuTencHHe [eprhoas HAOMOASHHE MMEXNT MOCTEH

P. Axanrapas - c.
ShMa - ycThe P.

P. HHwbam - xuwn . Huwbaw (39 JeT).

CTOKOM.
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Kapafay - c.

Yer0 ecTeCTEEHHHX CTOK YYUTHBAETCH TOJNb-

TYpK ¥ B 3 KM BHILe NMNOTHHH (42 rogaj, p. Hu-

deptauw (40 neT), D. CaMapyyk

TakuM obpasoMm, 13 MCCTOB B
Oacceftie wumeT 100 20 M JoJee JieT KPYIJOTOAMYHHX HAOJLIEHUR 3a



3. lNonyyenue OJHOPOOHBIX PANOB CTOKa

MoCKOJbKY. Kak BUAHO, #2 Taby. 1 u npuaokerMa 1, HEPUOLE
HAOJNISHUI 32 CTOKOM 1[I0 pa3/IMUHBM IT0CTaM 4acTo HEe COBRMNALE0T.
WMEOT [IeDEPHBBL, [OABAAESTCH HeOOXONMMOCTH NPHUBSCTH HX K CLUEOMY
[epUOAY ANS [MOJIYYEeHUS OMHOPOMHHX JarHhX. C STOK UEMBD [MPOBEIeHc
VIJUHEEUe DANOB M BOCCTAHOBJSHUE MDOMYCKOB B HUX METOLOM T'MIpO-
JNOTWUYECKOH aHAaJIOTUN.

BoCCTaHOBJIEHNE TOAOBHX M CpeJlHero MHOIOJIeTHEr'0 3HaYvYEHHS
CTCKA NPOU3BOOMIOCH, B OCHOBHOM, MO ypapHeHUSM Derpeccuw © IBy-
Msl [TepeMeqHHMH .

HoppelALMOHKRAS MaTpula  cpelddX [OACBHX pacXoAoB BORH,
DACCYATAHHAS JJS BCeY DHAOB ¢ Hauyana Halaogedud o 1550 rol
BKJOMATENBHD, I[IOKA3aNa O4Yeds BHCOKYW CKODPeJMpOBAHHOCTb CTOKE&
pex faccedra, UTO BiVJIHE eCTeCTBEHHO, YYATHBA# €U0 NPUDOLHHE
yonoBusi. 1o 23Tod NpUUMEE JANd BOCCT2HOBJEHHS CTCKa UCNOJNb30BaHE
TOJLKO TE PHAN, KOIPIMUMEHT KOppesaludy MeXny KOTCPHMHU IpeBHUAJ
0.85. s UoJiyueHKHS KOJMYECTBEeHHBX XapaKTepDiCTHK CTOKa, KDOME
SHAJIHTYUECKOT'O MEeTOa, HUCIOb30BaH TakkKe M I'padu4ecKul IpHUEM.

K coxaresHHw, B pacqeTax [puuicce y4ecTt ¥ Te DPALH, A4AA KO-
TOPBIX TIEPUON COBMECTHbX HaG/MIeHWA cocTasadd Bcero 10-15  JET.
TaK KAK Ha psrie pex HabuaoleHUda 3a CTOKOM BeNiCk B TE4HEHKEe KO-
POTKODC BpeMeHU, OIHEKO INpPH BHCOKOH CKOPEJMPOBAHHOCTY CTOKA DPEK
GacceliHa, pAOH, MOJYYEeHHHE B 3TOM ciydae, He JOJKHE UMEeTh 00Jk-
X MOrpelHocTeA. .

BocCTaHOBJAGHME CTOKA YAANOCH OCYUWecTBUThL MO 16 TocTaM &
oGuel CIoMEOCTH 232 796 JeT. [0 ¢eMM NIOCTaM BOCCTAHOBJieHHE CTOKE
PACUeTHONG CTBOpa IPOM3BOAWACCH [0 ABYM aHamoraM, KosOIUMUHEeHTH
KSPPENALMA KOTOPHX TpeBbliasy 0, 85. 3T0 [C3BOJUNO MMOJYHUTE 00Jee
NoCTOREPHHE NAHHWe O PANaX CTOKAa.

C WCro/ib30BaEMEM JIBYX AHAJOOB CTOK BOCCTaHaB/MBaacH Ha
mocTayx: p. AXaHrapas — ycThbe p. MepTauw, p. ['oJloBHas - ycThe,
p. JlaBaHcafl — ycThe, D. be3uMAHHas - YoThe, p. YeTHKcad - YCTHE,
p. TarauSamicai - 4,5 KM BHUe YCTbsi, p. Hayrapzak - ¢. TyDK.

YpaBHeHUs CBA3eld cCcpelHuX TCOLOBHX DPACXOAOE TIPUBEISHEH B
Tabn. 2.



M3-3a HeAOCTATOYHOCTH COBMECTHHX JIeT HAQIOASEHMH B HAEYK
coiydadx ANd NONydeHusi ONHOPOLHEX PAAOB UCIOJb30BaHH CBAH
HeMeCSHYHBX pacxofos BoAH. B HacTHOCTH, Taxon rpadUk CB&!
noeH IS DACYEeTHOrC CTBoOpa D. AXaHrapad - ycToe p. Mep
éa aHafsor NMPUHAT CTBOD p. AXaWrapad — ¢. TYpDE M B & M Bhlie
LIOTHHEH. 38 nepuod V. 1971-VI. 1974 ropoB. AHAMM3 Tpaduka Cpeliikx
MECAYHHX DACXOAOB MO 2THM NMOCTAaM 710Kazad, 4YTO CB43b TeCHaA U
cpeiHEMECAYHHE PACXCLH BOOW OTHOCUTENBHO X0pOWo YEJARHEANTCE Ha

[pAMYTo:
Q, = 1,000, + 0,10,

AHAJIOTUYHO, BOCCTAHOEjIEEWEe CTOKA NDOUSBCAMIOCL MO NOCTY D.
Hayrapsad - 5,0 XM Bblile ¥CT:f. 3a aHanor pHHAT CTBOP p. Ray-
rapsaH - ¢. Typx. 3a nepuos - 1961-1965 rofu. YpaBHEHi2 CBASH
UMEEeT EHUA:

TBGJ sk ,__]I"j :JI

YpaBHeHHd )i BOCCTAHOBJIEHHS
CPelHHX T'ONOBHX pacxOlOB BOAR NO nocTaM OaccedHa p. AXaHrapal

Hagpauue HasBakue YDABHERHUE
pacyeTHor'o cTBOpa ocTa - aHgadqora npAMcA  CBA3M
AXsHrapan - ycTee p. AxaHrapag - ¢. Typk  Qp= 0.562Q, = 0,60
fikaapua ¥ B 3 XM BhHle I1J0-
THHEI i
AXaHrapad - ycTee p. HKapaGay - c.Camap- Q= 4, 1600, + 2,20
AKaapya YK
rapas - c.Typk U AXaHTapalk - YCThe Q= 0,820Q, - 0,140
B 3 KM BhWe [IOTHHE  p. Aeprau -
AXaHrapag - HUKE KH3BUHa ~ Kuwa. Qp= 0.042Q, + 0, O
%ﬁEHFEPﬂHCKGd mao-  UYepraw
FoloBHAA - yeTse AXaHTapak - ¢. TypK Qp= 0.0089Q,
K B 3 KM BHUWE ILIO-
T}!Hbl
F0J0BHaR - yoTwe Ku3biga - KMl dep- = 0,2080, + 0,004
Tay




lpoacJsxesue Tada. 2

HasBaHue HazBaksue YpaBHEeHUe
pacyeTHOro CTBOpAa [ocTa - aHajora " MPSMOA CBA3HM
JapaHcait - YCThbE g. AXaHr'apaH - C. Qp= 0,0095Q,+ 0, 060
YPK ¥ B 3 KM BHIle
[JIOTHHH f
JlapaHcall - YCTbe Kuapya - kuma. Mep-  Qp= 0,253Q, + 0,038
Tau
beapMAHHas - YyCThLe AxaHrapadH - c.TypK Qp= 0,003C, - 0,008
B 3 KM BHII® 040~
THHH
be3nMAHHAA — YyCTbe Husslida - kdwd. dep-  Qp= 0,070Q, - 0,004
Tall
YeTHKCall - yCTbe AXaHrapaH - ¢.Typk Qp= 0,0053Q,- 0.05
¥ B 3 KM BHIle [LIO-
THHH
YeTHKCAH - yCThe Kusputia - kumdl. Mep- Q= 0,129Q, - C,039
Tall
Tarasb0aumcal - 4.5  AXaHrapan - c.Typk Qp= 0,017Q; - 0,142
XM Bille yCTbA M B 3 KM BHlle 10—
THHE
TaraHOamicak - 4.5  Eu3buya - xumut. Mep- Qp= 0,408Q, - 0,118
KM BHlle yCcThA Ta
TaraHbammcan - HAWOAW - KWuJL. Hum- Qp= 0,110Q, - 0,060
c. Typk Gal
hayrap3ad - ¢.TypK A¥aHrapad - c.TypK Qp= 0,063Q, - 0,531
A B 3 KM BHIE [N0-
THHEH
Hayrapsas - c.Typk Kosbida - KuujL Mep-  Qp= 1,9200Q, - 0,580
Tall
HumGaw - xkmwn. HuwGaw Axasrapad - c. Typk Qp= 0.159Q, - 1.30
i B 3 KM BHIIE MJIO-
THHH
Kapabay - c.Camap4yk AxaHrapaH - c.Typx Q,= 0,157Q, - 0,780
HB 3 KM Bhlle ILO-
TUHEL
AOIkascaht - xuwn. AG- lUlayras - ypo4.Kapa- Q,= 0,1010, + 0,042
Ixa3 Tail
laBascapm - Kuua. Ka-  AKYAa - KU, AK4a Qp= 1,150, + 0,070

PAKUS

4. PanOHHMpOBaHHe OacceHHa p. AxaHrapad

CorJiacHo MNpHHIMIIAM

F’HAPOJIOrHMYECKOM0 panoHUpoBaHUS CpelHe:
A3y, npeinoxerHEM B.J. lyasuem [10 1, Ha paccMaTpuBaeMoi Teppu-
Topun OacceiiHa BHOeNdeTCH ABe TUAPOJIOrUYecKue o6lacTH - o6JacTs
GopMupoBaHKHA W 00J1aCThb TpPAH3XTa CTOKA.

64



K obslacTd QOpMUPOBAHMRE CTOKA CTHOCATCA COOCTBEHHO FODMEE
OIHATHS W CKJOHH TODHHX XpeGTOB, XAPaKTEepUsyRUHeCH B ouueM No-
JIOXMTENLHON HAaNpPABJIEHHOCTBI BOAHOrY Oananca.

06JacCTb TPaH3UTA CTOKA pAacllofiaraeTcsd HenoCpeACTBEeHHC HUXE
06JACTH ero (OopMKDOBaEMs, ONOACHBAA MOAHOKHE TOPHEX 00piseaahiHh
¥ 3aHWMAA TSPPUTODHD CPEAHETrOPHONO Wiei(a.

3HAUATEAbEOS BJMSHUE HA THAPOJOTHYECKHe MPOUeCcCH B I'CLEOH
00MaCTH OKA3HBAET peased OacceflHa, 4YTO posB/seTCH B [EPBYW
ouepellb B BHCOTHOR MMOACEOCTH BOOHOrO GafaHcz # MPOUectos CToKA.

CpeLHMii MHOMOJeTHWA CTOK Dex, Onpelessinuni oOuyw AX BOLO-
HOCHOCTB, 3aBUCHT., KaK M3ESCTHO, [/iaBikM 00[2Z20M, OT KiMMaTH™2-
CKUX (BAaKTOpOB - CCALKOB M Mcnapetus. BiadHue ADYIUX QUIUKO-Ted-
rpapuyeckix $aKTOpOE (pedbede. MOMBEHEO-Te0doriu2cKiX YCNOBUN,
PACTUTESLHOCTH M 7IP. ) TPOSBASETCH KOCBEHNO, MOCDEACTBOM AX BO3-
JEACTBUA HA WIMMATAYSCKME YCAOBMS. BAMHHUE Delbefa HA BeMHUHY
OCAEKOB ¥ MCnapeHne sHba¥aeTcd, [JIaBHLM 00PA30M, B WSMEHEHUE ¥¥
BEJHYUHE C BHCOTONl MECTHOCTH: OCAJKCS, Kax [pasWic, ¢ BHCCI I/
CTAEOBUTCA GOAbWE, & TEMIEPATYPA BORAYXE. XaK M BEJMYMHA doha-
DeHUA, noHM¥aeTcs. Mo 3Tof MPUUHEE upEﬁHHﬁ CTOK G IODHEX BOAO-
¢cO0pOB ¢ MOBHUSHHEM MECTHOCTH yaewuf{EaE? ToMUEM 3TC NpoHC
XOOUT N0 ONpefeJseHHOR BHCOTH ([ 8 |

Biuseve peabeda Ha CTOK MPOAKBARETCH, OOHAKO. HE TCIBKO B
BRICOTHOM MOACHOCTU IRAPOACTUYECKHMX I[IPGUECCOE: OJHO OoJee  MHO-
rarpaHHn TaK KaKk ero 0COOEHHOCTH, B YacTHOCTH, COYRTaHKe Hal-
PABNeHMs OpHEX XpeGTOB # XX KOHEMrypauMs. S 707 AWM #doll oTe-
NeHH ONpefeJisuT NOCTYMHOCTH PeyYHEX JaccefHos BASMHLM 7O3LYUHEM
MACCaM M YCNOBUF YBJANHEHUS OTJENbHHX AO0JMH A YASMEHTOL CORHOA
?EppHTupuH aTmochepHaMH ocankaMy (10 ].

. B namnoit paGoTe pafcHMDOBAHME Gacceda p. AXAHraDaH (IPOBC-
WJIOCh 10 MPUELMTY CAHOPORHOCTM CBHSER MOAYJA CTOKA C  BHCOTIH
UaCCeliHa, TO eCTb B Mpefe’ax ropHoA 007acT# POPMEDOBEHUE CTOKZ
OHUTH BHNesneHs paloHN, KOTODHE [0 CBOMM TLHPOUHEM #, B MEDEVE
OY€Penb, KAMMATHHUECKMM YCIOBMSM CO3SLEKT 606 WM MEHEe OIuH:-
KOBRIl (oH, onpesedsouufl CpefHMe YC/OBMA 06DA3OBAHAS W DOMINE
CTOKa.

Ha OcHOBazyM aHani3a HOPMH ['OA0B0TO CTOKA, BHUNCHSHROA O
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NaHEBM MHOTOJETHUX HabmoeHuft mo 21 MocTy, TNpeacTaBuioch BO2-

MOKHHM [IDM COBDEMEHHOM HIYYEHHOCTH TEpPPUTOPHH faccelHa

BHABUTL

3ABUCHUMOCTH My = f(H.p) Ans Tpex paitoHOB (pHC. 1)

M, . /e kM)

30 -

20 +

10 -

20 -

10 -

HOHA

L ——= R ——

1.2 1.6 2,0 2.4 2,8 oy

- - —————————— H__ KM
1,2 1.6 2.0 2.4 28 *

B e — e —

—_—— H:;p.-“"

SP———— T =

16 2.0 24 2.8

0,8 1.2

Pyc. 1. 3aBHCUMOCTH Moayng crtoka (M) OT cpeflHedl BZBEUWEH-
BHCOTH facceiiia (H.p) A8 peK OacCerHa p. AXaHrapas.
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B BHCOKOIOpHOA obnacty OopMMpOBaHUA CTOKAa BHIEJSOTCE IBa
pa#oHa - npaBofepekHbi ¥ JiesolepexHuid. [lepBHI  XapaKTepHu3yeTcs
gHcoTami B npefesiax 1000-4000 M c npeobnanaseM He00AbINX caeB.
3TOT PafioH H2XOLATCH 3MMCH TOLR OCnabfeHHHM BJMAHMEM CHOMpCKOI?
AHTULMKJOHA U BOZIEHCTBUEM LMKJOHOB C ©ro-3anajfa. JTo 00ycloB-
mMBaeT NOCTATOUHYR YBJAGKHEHHOCTb TODHHX CKJOHOB Ocalkamd, [0C-
TUrARIMMK B BHCOXOPOpHOM YacTd 1500 MM 1 OoJjee, mTpHYeM BHNALANT
OHW TpenMylNecTBEHHO B XOJOAHHA Mepuor roza. J3THM onpefenseTcs
MATAHNE pex (caeB) NpesMylecTBEeHHO TaJbMW BOLAMU CEe30HEBX CHE-
rOB, UMDOKO Pa2BUTHX B BHCOKOTCPHOA OGJACTH GacCcedHa.

BTopo#t paflCcH - BepXOBbe DEKM ¥ JieBoOepexbe p. AXaHrapaH,
rpaHULa KOTOPOro NPHOAMXEHHC TPOXOAMT 4Yepez CTBOp HUXe AXaHra-
PRHCKOA NMOTHEN. OF MO CBOMM KJUMATHYECKVM W ADYTHM  MDHPOIHHM
yeJioBUAM OJIM30K K Bhile OIIMCAHHOMY panoly.

‘Haubosbiiye TEeppHTOPUX 3aHUMaET DEA0H, BHIENAEMHR B BI'0-334-
fanHo# 4acTH GaccedEa. K HeMmy NpHypoueHa NpaKTUYEeCKH BCA cpel-
HeropHas 00JacThb. [0 CpaBHEHM® C BHCOKOIODHOW HacTbi OacceidHa B
3TOM pafoHe 3 OOJLEMHCTBE CAY4YaeBR MPOUCXOIUT Nepepaclpelenerne
0CAaNKoB Mexny cesonami. HauGoibume MecA4yHHe CYMMH OCAAKOB OTME-
yalTCcA B MapTe - ampese, WHorjaa B Mae. MUHMMYM NDUXOIUTCS Nper-
MYIECTBEHHO Ha aBI'YCT - CEHTHODS.

HeoOxcouMo OTMETUTHL eme OZHY ocoBeHHOCTh, #“Mepllyw Goabwoe
3HaYeHde ANd MOHUMAHHA pachnpelenielud BOLOHCCHOCTH DeK Ha Teppu-
TOpUM CpejHed A3WM, KOTOpas 3aKjJk4aeTcs B TOM, WTO B €€ KiMa-
THYECKAX VCJOBMSX OCHOBHMM MCTOYHXKOM TMTAHKA DEK SBASKTCH
TBEpPIHEe 0CAalKH, TAK KaK CTOK AOKIEBHX BOA B OCMEM HHUYTOXEH U
Iake CcUJbHHE OONORHHE JH0kAd 00pa3ynT TOJbKC OTIeNIbHHE THKY,
HAKnanuBapumecs Ha nonosoibe [10 1.

~ llpenesu sHaeHHi Hep 1O OACCedHY. AR KOTOPHX  [PUMEHNUMN
3aBUCHMOCTH MoayJiell CTOKa 0T BHCOTH OacceiHa, cocTaBhJu 0.8 -
4;Q KM. OIHAKC, BCJIELNCTBUE HeDABHOMeDHO# W3YYeHHOCTH TEeppUTOpHUH
SaBHCUMOCTY MMEOT B CBOEl 0CHOBE HEeNOCTATOYHOE HUCJO TOYEK, X
NOSTOMY X HaA0 DACCMATDMBATH KK OPMEHTHDOBOYHHE.

YUMTHBAS NManas3cH 3davyeHdil H,,, M0 KOTODHM MOCTPOEHH 3M-
MApHYeckie 3aBuCUMOCTA My = f (Hgp). MOKHO yBUZeTb, YTC 3Ha-
HEHUA 3TUX BHCOT. KAK MPABMJO, COOTBETCTBYWT CpemHesl BHCOTHOM

67



S0HE CKNICHCB I'OPHBEX XpeOTOB, B [pefenax KOTOpHX QopMUDYRTCH pe-
~d. DeDXHAS K HWKHAA BHCOTHHE 30HH He OXBATHBAKTCH 3IHAYEHHAMH
1.5 . BHYUCHEHHBMY I8 BOXOCGCDOB PEK, 3aMbiKaeMbX IUApoJioripye-
CIAMM TTOCTaMHA.

JEa3aHHAA HEDABEOMEPHAA M3YYeHHOCThH ofyiacTH  (OpMHDOBaHUA
CroKa COBLACHAGTCA TEM. YTO T'MAPOJOI'MYECKME MOCTH B LAHHOM CJy-
1a€ pPAaZMelanTCA HA DeKax B CTBOpax IMpW BHXOJE PEK M3 Iop WM ¥
noAcWBh "OpHEX XpeCTea. OOHAKG, pacoMaTpuBasd facceiH p. Kuskiya
(DAKOH 1), MOXHO OTMETHTL, HTO 2/lech MOCTH HAXOAATCHA B Npelesax
M'OPHHEX CKJIGHOB ¥ Ha [DHTOKaxX pex.

HeoOXOoMmMO OTMETHTD, UTO BBARJEHHNE 32BUCUMOCTU XapaKTepH-
3VHT pacnpejlejieRe YIellbECOH BOOCHOCHOCTH B SHASJEHHBIX HaMK pai-
OHax faccefiia ¢ HeOJMHAXOROW CTeNeHB HALeXHOCTH.

HamppMep, OTCYTCTBME JOCTATOYHHX HCXOAHMX CTOKOBHX JA8HHBX
SHEYSHA0 BKIOYMTL B panoH 3 BCH OOWKMDHYI CPEeIHBn 4YacTh Haccei-
Ha, 00DA20B3HHYK CHCTEMOA 'OPHHX XPeOTOB W JOJHE, pPAalJU4YHO OpH-
SHTHPOBEHHEX II0 OTHOWEHMO K HAUPABJEHUK JBHKCHUSA BO3AVUHEX
MACs.  SaBHCUMOCTb My = I ( Hep, ) IN# 3TOr0 paioHa JMuWb CXeMa-
TUYHC CTDOpaxaetT JedCcTBUTE bHYD KAPTHHY pachpeneseHus HOpMH o-
LOEOT'O CTOKa [10 BHCOTE.

HopMa TOoJ0BOTO CTOKY HEK3YYEHHHX peK 3TOrC paficHa ¢  2C¢-
TECTREHHNM DeXWMOM ONpelefsiach HeNOCPe[dCTBeHHO MYyTeM 3KCTpano-
AAIMY Tpadka 34BMCUMOCTH My = ' (H.p), NpUBeneHHoro Ha puc. 1.

HMHTEepecEC OTMETUT:, YTO BCE TPHU DAlOHHHE 33BHCUMOCTH OKa-
3aJiCH 00WMMM Kak AJA pek ¢ IVowansiMu Bojoctopos GoJiee 100 xu2,
TRK U ANA pPexk c BodocGopaMH MeHee 100 KM?, BONOTE 10 I[IOCTOB,
MMERNUMX BOAOCOODHYO Miowalb 10 kM%. 3T0 MPOTHBOPEYUT yTBEDHIS-
gui B. . Uynbia, 4TO JUWB IS BOJOCOCDOB ¢ micuanaMu GoJgee 100
KM” TNDCYEIANTCS paMOHHHE 3aBHCHMOCTH [10], wu CBHIETEeNbCTBYET
CRUDSE HE O ToM, HTO B. Jl. llynpld He mpaB, a 0 TOM, YTO YCJICBKS
DOpASOREHMA CTOXA B 0accefiHe AXaHrapaHa B YaCTH eoJIOTUYECKUX.
C2OMOPQOJCTHESCKUX U NOYBEHHHY YCAOBUA  HOBOJBHO ONHOPOJHBLI, A
JMUs  TIDE 0YeHb  MaJEX romansx ( F < 10 kMR) ata 0JHOPDOAHOCTE
HAPYWaeTCH .

Hexoropoe 3HaYeHWe, Halo IYMATh, UMeeT u NIOBHUIEHHE K3VYeH-
ACCTH TEPPUTIPMM  DacceiiHa B OTHOWEHUMM CTOKA, 3a oueT uerc

]
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yMeHbWHIECh BEPOSTHOCTL TOIC, YyTO TOuYKM Ha rpaduxax cmsau Mony-
jiefi cTOK& ¢ BHCOTOH 0aCCERHOB ABJAKNTCH HE OTAS/bHHEMU CJIYHAHHEIMU
aHadeHUs MU CTOKE B KaKOM-TO pafioHe, a o00pa3ywT COBOKYNHOCTH
JaHHBX M0 paioraM. JHBME CnOBaMM. pajiCcH [pe[CTaBJIEH He ONHO#A
GAYy4alHO! TCYKOW, d UEJbM UX DSAOM, [0 KCTOPOMY BO3MOXHO [IpPOBE-
CTH KpuBbe 3aBucuMocTH My = [ (H). [loATBepRIeHHEM CJY¥AT TOT
p3pecTHE QAKT. 4TO ¢ yBejd4yeHueM U3YUEHHOCTH TEppUTODHK TI0 Jo-
GoMy [PHPOOHOMY (QaxKTODy YBSJIMYMBAETCH KOJHYECTBO DaMOHOB.

[lony4eHHHe DaiCoHHbBIE 3aBUCUMOCTK MOLYJAA CTOKa M, OT cpensned
BHCOTH BOAOCOOpa M0 pexKaMm faccelHa SBUIKMCh OCHOBOH AAs MOCTDoe-
HUA KapThH W30AWMHWE CDeJHero CTOKa HA TeppUTopuM oOJacTH ero
GopMMpCBaKuA ¥ TPAE3UTA (DHUC. 2).

5. KapTa MOLynerW MHOT'OJIETHEI'O CTOKAa

[[cCTpoeHYe CXeMH M30MHMH CLelHHX MHOIOJEeTHHX MOIOYyJed CTOo-
Ka [IPOM3BEIEHD Ha OCHOBE DAKTUYECHKUX JAHHHX W BHSBRASHHHX 38BU-
CUMOCTER MOAVAEW CTOKa OT CDelHUX BHCOT 0acCcefHOB.

CyuecTByOUMEe MeTOLMKK MOCTPOSHUA KApT HOPM CTOKA OCHOBHBA-
0TCA f3 34KOHOMEDHOCTH UMPOTHOW 20HAJIBEOCTH KJAMMATHYECKUX H
OPpYruX NpupoiHsix GaxTopos W Ha NPEArnoJoXeHIH NJaBHOIC H3MEeHeHHUS
MOIYJif (CJiosl) CTOKA TIC TEPDUTOPHK.

Tak, Hanpumep, B8 1946 rogy bB. [. 3akkoB [2] nNpeancxus oT-
HOCUTE 2HayeHHdA MOJAYNel CTOKE K Iopi30oHTa i ¢ OTMEeTKOH, pDaBHOH
CPpeIHel EB2BeleHHOW BuHCOTe EoJ0cOOpa. 3TOT ¢nocob B nalibHellieM
HOJYYWUA WUPOKOe pPaclnpoCTpaHeHue, OOHAKC OH He JIMWeH HeJ0CTaT-
KOB. [Ipy ero MCnoJib3cBaHUd [POMCXOOAT OTORNSCTBJEHUE BHCOTH
OYHKTa ¥ BHCOTH BOXOCOOpa, HTO MOXKST MMETb MECTO TOMBXO IIDU
[Jonansax sonccOCpoOB, CTPEMANMXCH X HYJL.

[lpn HemocTaToyHOCTU HuOJWIEHUN paclpeliejieHUe CTOKa B ropax
MOXET OHTb OXapaxTEepU30BaHO HA OCHOBE CNPeJeNeHUS 30HAJNSHHX MO-
AYJEN HOopMB T[ONOBCTO CTOKA M, PACCYMTHBAEMBX O METOIMKE,
IpeftoxeHHoi M. H. BOorbWaKOBEM, U MYTEM MOCTPOSHUS 3aBHCHMOCTER
Bddja m=f (H) [1].

OTMeyad HeCOMHEeHHBE [MOCTOUHCTBA METONA 2aHAJBHLX MOAVJIed
CTOKa, HeoOXOOMMC BCE Xe TIPeNOCTepeyb 0T &Mt CJAMUKOM WLMDOKOTOo
MDUMEHeHUs IS CJOKHEX B 0pOrpadUueckoM OTHOWSHWM paZoHOB.
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B caMoM Aeae, 49eM CJoXHee cTpoesde penbefa 5 0acceiHe,
Goblie BepOATHOCTb, YTO BHIENEHHaS BHCOTHAA 3C0HA OYXeT #MeTh o

pa3JIH4HBIX =alTdaX facceliHa palyIMuYHYyR CPHEHTAUKK CKAQHOR A0 GTHC

MeHWl K CTPaHaM CBETA, TG GCThb pA3JMYHYK HOCTYMHOCTD WJim BJIal'v-
HECYUWMX BO3OVUWHHX MACC, PARJMYHYR KPYTRU3HY, DASJAYHMA XaDAKie)
[[0YB M PACTUTENHHOCTH, 4&. CJAelOBareJbHO, M DasyHyBle YOJIOBHA
CHEeTOHAKCIUIEHUS, UCNAapesus I TASHUS CHEXHOIO NOKpOBa, M, Kak
cJe/ICTBYE BCero sTore, pasJUYyHHE CToK. B TaxoM oJiydae TopfoTes
CMBICJI CAMUX 30HAJBHBX MOLYJAESl, M MCI'YT MOJAYUMTHCH DE3YARTATH,
HaJieKue 0T LedCTBUTENLHOCTA.

BlIiepBEE PACHpPOCTPaHUACA M IIDKMEHAETCS A0 HACTOosfIer gpeme-
HA METOH COCTaBJieHHA KapT M3CJMHHH CPeiHera OTO0Ka IOPHAEX TeppH
TOpUM, CCHOBAHHBN Ha NpAKUMIE Ie0rpagi{eCKCRh BHTEpPIO AUMKE 31%
YeHUA UHTErpanbHor'c Moayns M,. [IDHMEHeHME 3TCI'0 MeTciz w JedkT
B OCHOBE MNOCTPOEHUA CXEeMaTUYEsKOW KapTy CPEelNHUX MHODOJETEAX MO
JyJied roAosoro cToka faccefHa [. AXaHTrapar.

Laa MonydyeHus EONCJHUTSALHLX TOYEK HCNOJb30BAMMCE SaZild-
MocTH My = f ( Hyp). KOTOpHE 0/ BEPXHEHR M HHWHEH IOH sd3yasbil
QKCTPANCUPYKNTCH. BHYACJEHHBE 3HAYeHUd Wy OUTHOCHTCH R UerR™paM
TAXECTH COOTBETCTBYWRWMY SACCENHOR M 33TeM, HA CCHOLE JUHEAALH
HHTepnosiglnd, MpoBOASTCA 4Yepel 3alaiHEA " war " MS0JMHHK  HOTMb
POONOBOr0 CTOKa. Takol meToA HpuMeHed B. J. lyJableM 0OpH O0CTpoe-
HUM KapTH W20JMHUA HODPMH POAOBOIO CTOX3 IR GoabUe#A Yacid
HOu TeppuTopuy Cpednel Asem [ 7 .

AeoOXoAMMO OTMETHTL, UTC UCHOJIL3ODEZHHHK MeTOd HMsel CJ=ily
olle YCJIOBEOCTH:

1) OTHeceHWe 3HAYEHKHA My ¥ reCcMeTDUHECKHM LeHTDaM TAKeow
omwane# GaccedHOoB pPeK. fABJAKMIMXCH B UIBECTHOR MEp& YCJIOBHLM,
HENB3A CUMTATH HONYCTHMEIM AJS TOpHLEX peuHHX OCaceedHOs, TiK Kok
Py OO0JbIMX IpaLueHTaX YBEMGEHMS MOAYAell CTOKa ¢ BHCSTOU IEHTY
TAKSCTH BOAHOCTA 08CCEHHA DACIHOJIOHKEH SHAUMTEALHU BhME IeUMETDR-
HECKOT0 LieHTPa THKECTH 0aCseiHa DeK;

£) TNpPH NPOBEJEHWM W3OMHIE N0 MHTERNOJALEN MERIY ToHKaMil |
- BHMUCJ/ICHHEMH  3HAYEHUsIMK My Heu3GerdH) MepeceveHue “MU BTOLOCTE:
IEHHBX BOLOPa3AENCB, 4YT0 B SOJBUMHCTBE CJIyH&eB 3CTYnN&e” B [po-
THBOpeune ¢ [OHATHEM BHICOTHCH II0ACHOCTHU;
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3) Np¥ NPaKTHYECKOM OTCYTCTBHM J@HHHX M0 CTOKY A/ BHCOKHMX
U HABKAX 3HAYeHWit M, TpoBeJleHNe WIOJMHUA [JAF BHCOKOT'ODHOH 4
HH3KOTOpHOM 30H HeuslbexHo TpefyeT Gojiee Wi MeHee CYOLeKTHBHOH
SKCTPANONALMM  3aBUCUMOCTER My = [ (Hyp) # nocJellyvlen TpyaoeMm-
KOt YBA3KM CTOKA.

O0mMi XapakTep pacnpejieeHUds cpefHero cToxka B o0JacTu ero
bopMUPpOBAHUA HA TEepPPATOPUM CacceliHa p. AXaHrapad, B OCHOBHCM,
COOTBETCTBYET paclipelelleHHo TOAOBHX CYMM 0CalKoB. COOTBETCTBEH-
HO, PeKd C NOBHIEHHOW BOLOHOCHOCTHHO (GODMUPYRTCSH, KaK NMpaBUJO.
Ha Haubosee yBJIGKHEHHHX CKJICHaX mnepudepufiibiX TIOpHHX XpelTos,
pPacHoJIOXeHHHX HA [OYTV [OBUXeHUA BJIANOHOCHHX BO3AYWHHX Mace ¥
OJ2PONPHATHO OPMEHTHPOBAHHHX K HANPABJASHMD 3TOrC ABMXERUHA. Hao-
O0opoT, faccefiHh peKk BHYTPEeHHefl 4acTH [OPHOA CTpaHH, Kyla 3aT-
PYIEEeHC ([POHUKHOBEHHUe SNaXHHX BO3AYIHHX MacCC, HUMET OTHOCUTEDL-
HO HM3KYD YISJBHY® BOLOHOCHOCTD.

OTMeYeHHHe OCOOEeHHOCTH paclipeleieHHs YIeJkpHOA BOAOHOCHOCTH
XOpoWO UAMOCTPDUAPYOTCH KaApTOH M3CJAMHUA HOPMB TI'OJOBOIO CTOKA
(pMC. 2 ). MNOCTPOEHHOW HA OCHOBE PAWOHHWX 3aBUCUMOCTEH MOnyJyel
CTOKa OT cpelHeR BHCOTH GacceidHoB (puc. 1).

Huxe paetcsa OoJiee noapotHas XapakTepUCTHKA paclpelefeHus
HODMH I'OJ0OBOTO CTOKa HA TEppUTOpHM OaccefiHa NO BeJMYMHEe HHTe-
rpajbHOro Moaynst My, B n/(c HM?).

[Ipn aHa/m3e XapThH MH3O0JMHUA CDejHero MHOTOJIETHerc CTOKa
LOCTATOYHO XOpOWO BUIHO, YTO HauOCAbWY® BOJOHOCHOCTH HMMEWT BO-
NocOOpH ceBepHOR 4HacTu Haubosiee BHCOKOTOPHOR oGracTd OaccefHa.
30ech HK30JIMHUM CJIOA HODMB I'CAOBOI'0 CTOKA WU3MEHAXNTCHA B Npefesax
22,0 - 39,6 n/(C ¥M*) npH CpefHUX BHCOTaX BOJOCOODOB 2,5 KM.
3TO 00BACHAESTCA AOCTYNHOCTLY TOPHLX CKJOHOB NPOHUKHOREHUK BIAX-
HHX BO3AVUHHX MACC, X pa3BUTHeM 10 3TOH NpUUMHE CHEXHMKOE [Ipey-
MYUWIECTBEHHO Ce30HHHX.

CPaBHUTENbHO BHCOKUMM 3HAYSHHAMM HODMH I'CIOBOI'0 CTOKA Xa-
PEKTEPUIYNTCH TaKKe pPeKkH MpasoOeperbd BHCOKOIOPHOA 4HacTH 0ac-
CeHa ro-3anagHbiX CKJIOHOB YaTkanbeckoro xpefTa. 34ech MOAVJAE
CTOKa AocTHraeT 28.5 J/(c ¥M°) mpu He, = 2,9 M,

IOBHlEHHaA YylIeJibHasd  BOJOHOCHCOCTL  HalnpraeTcd , TaKke &
CPeJHeropHOM vacTy GacceiiHa. [lpd cpedHMX BHCOTaX, PaBHMX 2.0 KM.
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MOAYJb CTOKA 3THX pex pased 18 n/{c-kM?), pocturas 28 - 30
8/(C-KM?) L7f BOAOCOOPOE C Hep > 2.0 M.

Pacnipeliesilerile CpefiHelrs CTOKa B GaccefiHax pek. XakK yxe oT-
Meyasocb, 2aBMCUT OT AOCCTYMHOCTH [COPHEX CHJOHCB MDOHUKHOREHUY
BJAKHBIX BOBAYUHHX Macc. Tak, BOACCHODH JEEHX NDHTOXOB AXaHrapa-
Ha 00J1acTV QODMHUPCBEHMS CTOKa, CTeKawlWnx c HypaMEHCKODO xpedra,
OTKPHTH AN BJAKEHX BCIAYWHLX MECC, [IC3TOMY YAEJBHES BCLOHOC-
HOCTb JTUX DeK JAOCTATOHHC BHCOKAA ~ My = 18 n/(c-xM?) npy H,.,
2,05 KM,

MeHbliMe 2HAYSHMA MOLYNedl CTOXA
peK 00JacTH TpaH3WTA CTOK& [DeArOPHOM 4YacTi taccedHa. HauGohb-
e MoZyJH cToKa [(0osee 15 A/(C-%M° )] 3EECh COOTBETOTRYKT Bii-
coTaM 2,05 - 2, 26 HM.

CPaBHUTENLHO HU3KaA YyhencHas BOAOHOCHOCT: peX oluupHIrs
paloHa ©0JacTH TPaH3MUTa CTOKa, ONISCHBaKUer! [IONHOKUE [OpHLX
00pa30BaHuil 00bAYEGETCA TEM, YTO BJAMHHE BO3IYIEHE MACCH, (ipo-
XOHUMEeW HAL Hel, He HOCTHraNT YPOBHA KOHIEHCA&IMH. MOSYRR OTOKa
ITHX DEK HauMeHbuwie B taccedHe: npd Hy, = 0,356 KM CHY “e npsa
waipT 0, 2 ﬂf{E'HME}.,YBJﬁHQHEHP‘h A0 7 a/(c-HM®) ¥ BOACCSODUER €O
cpeldert BHCOTOR 1,85 KM ¥ fodie

B LejOM HSOMHMUU MOZYJEN CTOKE NOYTY [HORTODARAT XOI ropH-
J0HTaJNIEH B OaccefHe. oTpakas BMMSHMHe pejbeda Ha CToK DeK. Oxa-
S&JIoCb, 4TO OTMeTa MeCcTHOCTH B 300 M Hal YypoOBHEM MOLS 200T-
BETCTBYET HYJeBOM H30SMHMA MCIYJS CTOKA., TO 2CTh HUNE JTHX oOT -
METOK B OacceflHe CTOK NpaKTUuecHH He (PUPMUDYETOS.

OTMEYENTCS ¥ SOLORHOTRA

£
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6. BopgHbie pecypch bOaccerHa

JaBHCHUMOCTY MOLYJIER CTCKA OT BHCOTH OACCERHOS [C2BCHKAM
HONCYMTATL CpefHU! MECTOAETEMI TOUCBGH GTOK 00 SbCITHLM S04aM
KK B Mpefienax pafickoB. M8 KOTOPHX CEUM TIOCTDOSHE  VIOMSHYTHE
S4BMCHMOCTH, TaK ¥ AJs BCell TeppUTOPHMA dacceiina. Ip# oM The-
ACTABUNIACE BO3MOMHOCTE OXBATUTH 3TUMY TONCYETEMU HE TOUbKY hoi-

BHHYD (3aMHKAEMYX [ALADOIOTAHECKUMI TOOTAME: H20Th 0844071 (-
MADOBAHUS oTOKa, HO M C JOCTATONHONR TOMEQLTBI NOLSWITATE 0TOS o
MADOMOTHYECK:  HeESYHeRHON TIoWanH Boaact IOPOE. K EOTCPOH orHD-

i

CATCH, B ocHoBHOM. STOKCOOpasyouke MIGHALM HUEESD) Nodca Dop
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Pe3ysbTaTH pacyeToB CBefeHH B TAlbJ. 3. B KOTODCOW OHH [pel-
CTABJIEHH MO 30HaM (M3y4YeHHas ¥ Heu3y4veHHad) BCeX Tpex pPanoHoB.

Q0uMA MHOTOJETHMA CTOK oOJsacTH QOpMUPOBAHMA CTOKA ONpelnes-
JeH B 1217.5 Mad. M B roa, M3 KOTOpDHX 1110,3 MJH. M3 TPUXCAUT-
CR HA M3y4YeHHYW 30HY faccefiHa. CTOK C THIPOJOIHYECKH HEU3YUeH-
HOR mJomazu o6sacT¥ dopMMposaHud paseH 107,2 MAH. M° U COCTaB-
JqeT - 8,80 % obuero cToka.

CnelyeT OTMETUThL, YTO 3aMblKalWwyM CTBOPOM, YHUTHBaWOWWM CTOK
C BHCOKOIOPHOH 4acTH GaccedHa WIYYEHHOM 30HH (Kyla BXOOAT paio-
HH 2 ¥ 3), #BAAeTCA MoCcT N 4 - HMKe AXSHrapaHCKOH MJICTHHH.

W3BBCTEO, YTO D. AX&HrapaH OTHOCATCA K THUNY pPeK CHEero-
BO—-HOXAEBOrn IMMTasuA. B OaccerdHe MOYTH OTCYTCTBYET oOJeleHeHue,
HO 3[€ch B BHCOKOIOPHOR Z30HE XOpOWC pPas3BUTH CHEXHHUKH, NDEUMY-
meCTBEHHO CEe30HHEEe, pacnoJiaraniMecs Ha BHcoTax 3300-4000 M HaL
YDOBHEM Mopa. ATMOCYeDHHE 0OCajKK B 3Toil 30HEe BecbMa OOMJIbHEH.
BHMANANT MpPEeMMyuiecTBEHED B TBepAOM BHUAe M [10TepH BJard MHHA-
ManbER., MWCXoms W3 3TOr0, MOXHO CYUTATH, YTC Hauboee aKTUBHOH
30HOK 00pac0BaHUA CTOKA 3TOR DEKM SABMAETCA BHCOKOrOPHAs 30HA
faccelHa, BXOAsdWan B8 palioHH 2 U 3 M3YyuUeHHOW TEepPUTOPHM H Xa-
DAKTEpPU3YDUAACHA ONTUMaAbHEM JJf (DODMMPOBAHMA CTOKA 0anaHcoM
MpMXoZa Tenna ¥ BJaru. 3TO onpejeJiAieT 3HaueHUds MOIYJieR CTOKa 2
3TOR 30He.

CpeqHu#i MHOTONETHHA MONYyNb CTOKa pafioHa 2 cocTaBun 18,2
n/(c-xkM?), paitora 3 - 16,0 a/(c-kM?). TeMm He MEHee, aHAM3 Tat-
JALB [TOKA3HBAET. 4YTO B 338BHCMMOCTH OT JOCTYNHOCTH OTOEJbHLLL
oporyaporpadMyeckx 3JEMeHTOB BJIAXHBM BO3AYWHHEM Maccam. audde-
peHUHAUH] YyaeJbHol BOROHOCHOCTHM Ha paccMaTpUBaeMOofl TeppDUTODPKH,
naxe ez ydyeTa BepPTHKANbHOW [M0SiCHOCTH, MAOCTHIaeT BeCbMa WHPOKWX
[pe AeJIoB.

CpenHeropHas 4acTbh OaccefiHa, BX0[fWLas B paffol 1. XapakTe-
pH3yeTCcA HEeCKONIbKO MEHbUMMI 3HAYEeHHAMM MOLYNS CTOXa B CBA3M C
HapacTaHWeM TOoTepk BJIATd NDH YMEHBWEHWH BHCOTH. CpemHMA MHOIo-
JeTHUA MOOYyJAb CTOKA 3TOrC pafioHa cocTasisgeT 12.0 A/ (C-KM%).
OnHako, ¢ 37ech MOXKHO HAOMOIATE OOJBWOH AMANA30H WU3MEHEeHUd Mo-
oyNns CTOKA.
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M3-22 cnabofi MUApOMETEOopOoJiorMYecKol U3Y4YEeHHOCTH DaccefiHa B
o6racTi QOpPMUDOBAHMA CTOKA MU HEM3YUEHHOHM 30HM MOJY4eHH MpU-
GIMKEHHBE XapaKTEPUCTHEM CTOKE.

BaccelHH peX STOR 30HHW OTAMMANTCH CPABHUTENBHC HUZKOH
yIeNbHOA BOAOHOCHOCTEKN. Tak, CpPEnHii MHOTOJIETHMA MOAYJL CTOKa
Henay4EeHHOM 30HY onpelened B 4.79 /¢ ¢ 1 KM®.
| CrefyeT OTMETHTB, HTO IR OLEHXH BOOHHX PECYDCOB MO HEU3y-
YeHHOW 30He HeofXOIMMO yJayudllesye TUAPOMETE0DONOTHYECKOUH H3yueH-
HOCTU KaK ANS [aHHOM 30EH, TAK M BCErc CaccedHa B LSNOM.

Ha ocHCBAHAW BHIECKAZAKHOID, MOXHC CAeJaTh BHBCH, HTO 0C-
HOBHOE (DOPMUpOBAaHME CTOKa NPOUCXOMAT B DPafioHax £ W 3 U3YHEeHHOR
TeppATOPUY facceiiHa p. AXaHrapas. |

[IpuBefeHnbe B Tadn. 3 JaHHHE O NOBEDXHOCTHOM CTOKE I'OPHOU
gbracTi ero HopMMDOBAEMS W TPEH3UTS NPENCTABJAKT COOCHM CLREeiHKD
MHOTOJIETHION BeiHYHHY NOCTOSHEC BO30JHORJSIEMEX DECYDCOB TNOBEPX-
HOCTHEIX BOJ.

[IpedcTaBasieT WHTEpec CpabHeHde LAHHHX Taba. 3 C OMyOSJaMKO-
BaHHBIMY DaHES CYMMApHBIMY 2HAYEHUAMY Cpeldero MHOTCJeTHerce rohio-
BOr0 CTOKa C TODHOM 005aCTH DPACCMATPUBASMOM TEPPHTOPMM. B OINHCH
#3 nochennux padot B. 1. lyabuza [ 10] CTOK ¢ BomocOOpa p. AXaH-
rapad ofnpejejsercs UM 8 43,0 M*/C cpelHeroloBere pacxoga, 4To
'HECKOJIbKO BHIIE HamMX OsHHHX (38.5 M%/c). 3T0 pasHuUa OObACHAET-
Cf TeM, YTO B HaWeM cJhaydae LA pacyeTa cpelHer'd CHOroJeTHers
GTOKa HMCMOAL30B&NCH [IepHol HabmoaeHHi 3a 1928-1990 rofh, B TO
BpeMsa kak 8. J1. liysnsU MMES EBO3MOXHOCTH [0AB3CBATHCA  JaHHBIMKU
JUIB TI0 1960 Iod, a TaKKe TeM. YT0 38 3TOT Nepucd Obld  OTKPHITH
HOBHE MOCTH, uT0 TaKXe [MOBJMAJC Ha NoJivueHKue QoJiee OOCTOBEPHBIX

DaHHBIX. B CCHOBHOM, yMeHbWEHNe TIOACHUTAHENX BOIHHX DEcypcos
~TIDOM3OWI0 33 CYeT YTOUYHEHWs COTOKA [PUTOKOB AXaHrapaHa. TaK, ec-
M CTOK caMoil OCHOBHO pexy MPakTHYeCKH He MaMeHuscs (22,3 M3/¢

- ¥ lynbua 4 22.5 y Hac), TO CTOK MU2YUEHHHX MPUTOKOR YMEHBLUWJICH C
17.7- no 12.8 M3/c . CToK HEU3YUEHHHX MDUTOKOB, N0 KoTopum B. Jl.
Wyneir He uMen BUBMOXHOCTH DPACCYATATL CTOK ¥ OLUEHMN ero B 2-2,5
M*/C, cocTaBuJl, N0 HAWAM pacdeTaM, 3,40 mM3/c.



Tadguua 3

CpeJHHi MHOTOJEeTHHH TOMOBOH CTOK ob6aacTd GOpPMHpPOBAHHS
M TPAH3HTA CTOKA peK faccedHa p. AXaHrapaH

ChoH

[lno- |Cpen- Mo-
majk |Had CTOK I1yJb |[CTO-
Pexa - riocT BOI0- | BHCOTA CTOKA | K3,
cbo- |BOHO- A/c |MM
pa c6opa, | M. M3 | M3/c |o 4 kME
kM2 | KM
1. H3yyeHHas 30Ha
AXadrapas - HUXe
AXAHrapaHCKOA ONOTHMEE 1397 2,31 713 22,5 16,0 479
Hymbam - kupn., Humbawm 141 2500 80,1 2,54 18,0 568
JAyKaETcan - noc. Iy-

g KaHT 201 2,21 113 3,58 17.8 §§2
apatay - c¢. CaMmap4iyK 161 =, 03 95.0 3.0 18.1 v
AODI¥ASCAH - KM

ASxas M5 1.859 4.2 G248 §.38 =201
AKYa - KHWJ. AEMaE 125 1.56 23T 875 6,00 180
Hlayras - ypoy. Kapatawm 65,8 1.66 12.9 041 8B.235 196
llagazcall — Kuu..
JxvBacxaHa 161 1.62 34, 1 1,08 ®&.71 =21
AIManiikcal - XKy
Kapamazap 56,5 1458 242 &7 3J.7D 430
AToro 2378, 8 1110,3 35,09 14,75- 467
2. HeuszyuyeHHas 30Ha
Cowcayg - ycrhe 38,0 1.55 6,24 0,198 5,20 164
Cyicay — yCcTee 121 1.88 58.0 1,84 15.2 479
CersHeK - yCThe 45,0 1,44 483 G153 340 4107
FAHLND ~ YCThE 87.2 1.52 12.1 0.384 4,40 139
ypraa - yCcTke 64,0 1,51 8,48 0,269 4,20 133
BaakMaHENE [ — VCThe 3.0 1,41 3.2 0.102 3,20 101
BestMAHHEr 11 ~ VCThe 70.0 L. 38 6,18 0,196 2,80 88,3
HAapakesgcal - ycTbe 140 12l T:47 0,237 1,70 0884
Kapabawca - vVCThe 113 0, 864 0.73 0,023 0,20 g,4
Uroro 7102 07,2 3.40 4,79 151
Beero no dacceuHy 3089, 2 1217.5 38,49 12,54 3S4
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7. H3MEeHYHBOCTh CTOKA BO BpeMeHHM B GaccefiHe p. AxaHrapad

YCTAaHOBIIEHO,

yTO XoJebasud

"G A0BOTO

CTOHA

10  XapaxTepy

XDOHONOTKYECKON N0CNeN0BATEJLHOCTH €r'0 OTKJJHEHHH OT HOpMH M TI0
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BeJIMEMEE JTHX OTKJOHEHWA 2aBUCAT 0T TUII& TMWTAKWHA DEeK, olpenens-
eMOr'0 OTHOCHMTEesIbHEM Y4YaCTHEeM 5 CTOKE MOJIoBolbdA TalJhiX BoA, MpPHO-
JUXEHHC XapakTepH3yeMbiM MoKasaTeJjeM BHYTPUrOAOBCTO pacnpenese-
HuA ctoka 6 [ 10 j.

lManason uaMeHeHud napamerpa & (Tabn. 4) HaX0muTCA B mpe-
pejiax 0,005- 0,46. Ha OCHOB2HMU 3TOMO MOXHO CLEMaTb BHBOA, HTO
peKM Bepxcsbsi OaccedHa, rle NokazaTesib & cocTasydeT 0, 15-0. 46.
ApUGIMKARTCA K PeKaM CHerosoro muTadns. Peky 0Oosee HUESKOTOpPHOH

Tabmua 4

XapakTepUCTHKH HW3MEHYHBOCTH CTOKA peK baccerHa AxaHrapaHa

[lrowane { Cpei- lapa- |Hoaddu-
Bono- | HAA |llepHon|MeTp IHeHT
Pexa - TIGCT cbopa, |BHCCTA | HabJ—|BHYTDU- | BaDHa-
_ BOAC~- |NEHHR |roAo- | LMK
KMZ ctopa, BOIO
HM pacnpe-| €y
NeneHind
AXaErapas - yCTbe
. flkaapya 838 2,76 18 0, 13 0,284
XaHrapas - yoTee ‘
. Heprauw 1110 2.90 20 0,14 0, 380
XarrapaH - c.Typx
U B 3 KM BHIWE MJOTUHH 1280 2, 3 42 0,17 0, 33%S
AXaHrapaH - Huke AXaH-
rapaickofl NJAOTHHH 1490 ol 17 0,41 0.370
KH3BUYa - Kuwdd. Hepraw 51,6 2,34 40 0,46 0. 386
[oJIOBHadA - yCTee 0.8 2:37 12 0.32 0.35S
JlaBascail - ycTee 10,6 2.93 14 0, 45 0.387
Pe3nMAHHAR - YCThe 3.3 .41 i1 0,20 0.452
YeTHKcaR - YCTEE 8,7 1,88 L0 Q.07 0.714
Ixubaas - KWL
HuO.naH 1908 = 10 - 0.365
HumGam - xuumn. Hupbau 141 2,05 9 0, 14 0,485
AyxadTcai - 1.
JYKaHT 201 o 20 0, 14 0,485
Hapabay - c¢. CaMap4yk 166 2,03 41 0,14 0,382
AOmkazcap - HuwJ.
Abxaz 70,5 - 12 0,18 0,321
layraz - ypou.
HapaTauw 65,8 1,66 37 0,18 0,487
laBazcaf - xuw.
Ixypacxara 161 1.62 10 5 ¢ 0,433

1



4acTH facceflHa, r'he napaMeTp 0 HaxomuTcA B npepesax 0. 005-0,17,
OTHOCATCS K pEeKaM CHEr0oBO-A0XAeBOro MMUTaHMA. CJeloBaTeJbHO, KO-
sOGVIIHEHTH BapAalMk TONOBOr0 CToKA pex faccerHa HOJKHH UMeThb
IMDOKWE JHANA20H 3Ha4ehud. B caMoM Jfesie BHYUCJIEHHHE M0 16 TIYHK-
TaM KO3PDUUKMEHTH BapHALMM H3MeHsAKTA oT 0,284 and nocTa p. AXaH-
rapaE - VCThe p. RKaap4a 1o C,714 nna nocra YeTHkcaig - yCThe.

K coxanieHd®., HeoOXO0AMMO MpH3HaTh. 4TO LAA HALEXHOr'O Olpe-
IeIeHRs A3MeHYUBOCTH TOHNCBOIC CTOKA facceflH AXaHarapada, Kak
BripoueM ¥ ace DaccefHH pex CpeiHed A3MM, H3Y4YeH 9BHO HelJocTaTo-
UHO, YTO XOpouwe MoATBepKlaeT pUc. 3 IAaBUCUMOCTH XKCSOOULIMEHTOR
sapuauuy C, TOLOBOPMC (TOKA OT CPEZHUX B3BelWleHHHMX BHCOT Gaccef-
HOB. Ha pucyHxe BufleH O4YeHb GOJIbWOA pas3bpoc To4eK, roBopAuMH o
IHAUYUTEJIbHOM SAMSHUH MEeCTHHX (aKTOROB HA BeAANKHY H3MeHUYMBOCTH
oTOKA B JaccefHax MajblXx pek. Tax. Hanpumep, pexu AGaxascap, Ua-
yTad UMEET O4YeHb MaJne Ko3(QQuiMeHTH BapHaldy¥, XOTHS ¥ pacnoaoxe-

J L L
HEl B 2aNaLHCA HUSKOIOpPHOH 00nacTu DaccefiHa,

Cv
0.8 ~

Bl & \

IE {' - ——— e P e e T S —— - — -

H. km

PIIC. 3. 3aBHCUMOCTbL KO3(OUUMEHTOB Bapuauyu cTeka (C,) oOT
‘NeJHHX B3IBElleHHHX BHCOT GacceifHos (H).

AJ# peK ¢ nowanbio 6acceiida Gosee 100 KM?  MpOCJAeXUBAETCSA
SETHAA 3aBUCHUMOCTE KOJQOUIIMEHTOB BapuHaUMM TIOOOBCrO CTOKA OT
CPEIHAX BIREWEHHBX BHCOT OACCEHHOB, XOTOpPad MOMET OHTb BHpaMeHa
VDA BHEZEKEM



By = .49 o H, TR

[loJy4uTh aHanoru4dHyin oCilyw JJis BCel'o DaccekHa 3aBUCHMMOCTD
A PEK C MEeHbWHMH mioualnsMd O2CCeHHCE He YAaloCh. HaMeuanToH
JIMWB OTHENbHHE €€ [AHCHHbBEe BET3H.

3aKJmoYyeHue

IpY BHITOJHEHVM DPACOTH MOJyYeHH CAeIyUMe DelyibTaTh:

OCYHWeCTNeHO YAJMMESHUE ¥ BOCCTAHOB/EHNe DAZOBR CTora nio 16
[I0CTAM,

Ha OCHCBE MCXOHHHX M BHYAC/EHHBIX CTOKOEHRX UAHHHX OpROR3BE-
HeHo paricHupoBakKMe faccefiHa no ApUHIMIY CAHOLOAHOCTH CBAZBM MO~
OyJd CTOKa ¢ BeicoTod facceida. [Ipu 3TCM [0JyYeHH TPH palOHHEE
8aBHCUMOCTA B OTJMYKE OT TpelbllylMx asvopoB, nLoaydaBW#x ONHY
3aBHCMHMOCTh:

HAa OCHOBE DafCHHHX 3a3UCHMOCTEH MOAYJA CI0Ka 0T CoelHeH
BEHICOTH BoJocOopa no pekaM:0acceilHa p. AXaHrapad W DaKTAHSCKAX
NAaHHEX [OCTpOeHA KApTa MIOJIMHUE CpPEelHerc CTOR& H& TepDATCDKEY
00JlacTH (QOPMUDOBAEHS ¥ TRAH3ATa CTOKAa:

BHYMUC/IEE CPeJHUE MEOIORETHEUZ rOMA0BON CTOK € ACTOJIbIOZAHHGM
PDaHOHHLX 2aBHCUMOCTER MOAYJieH CpeiHero ojAoBOr0 CTCK2 0T BHEOTH
MECTHOCTY ¥ JA3aHHKX {16 HODME [OAOBCTO CTOKAa (10 [00TaM. WP 703~
BOJMJIO 1aTh OUEHKY BOJHHX pecypcos Oaccefina;

OX4pAKTepU3023aHa K3MEHYMBOCTE CTOKEa BO BREMEHU B QBCCERME,
HCXOOs! U3 BHUYMCISHHREX X0330MUMEHETO8 BaDHAUME ['SLUB0I0 CTORE H

ST ;_lcr-t::}q. =

HONYYEHHON 3aBUCUMOCTH UX OT CDEfHeP B3SSWeHHOM ShCOTH

.
of

JTO MO3BCAWJC BlEpPBHE NROXIBECTH pACYUYET CTOKOBHX XapIKTe-
PUCTHK LEJor0 PAJA DSK ¥ CaeB B paljnuyEsxX vacTax facceZmpa (lipn
JIOXeHHe 2).
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fon 1 2 3 4 14
1974 g.90* 9,05 10.8° 8 0,380 0.085° 0,130
1975 15,5 14,1 16,9* 14,2° 0,610 0,130 0,190
1976 18,6 18,8 20. 9> 417.0° 0.730 0,160 0.220°
1977 13.0° 15,2 17.0° 15.0° 0,640 0, 140°
1978 12.9* 21.7 2% 7" 24 6° . 0,220° O,
1979 19,0 30,2 33,0 30,4° 0.270° 1,
1980 14,2* 20,8 2006 21.9° ; 0.200° 0,270
1981 13,7* 17.9 19, 8° o 0.400 0,090° 0,140°
1982 121" 10.7 {2 8 18, 0,590 0,130 0,130
1983 11.1* 12.1% 14,5 15, 0.650 0, 140°
1984 11,5 17,5 1g.3% 20 0.880 0,190 ‘
1985 15.8* 20,4 22, 4% 25, . 0,230° 0,310
1986 & 10" TL'7 14.0* 12.8" 0,550 0,120
1987 20.4* 26,2 28.8° 34, . 0,310°
1988 11.3* 22.3 24.3* 28, 0, 230"

1986 11.9* 15,2 1.0 X2 0, 130 . 190°
1990 16.4° 24,8 ar2= 25 0,270° 0,350
Pess 59 29 <1
Qep 14, 22.8 0,204 0,292
gy 40 40 40 4y
T | 232 4 22,6 0, 206
E' ZM2 632 1295 1490 : 13.%7
cp.sa, " Me, : 2.1 3
Mg 017C
¢ 1xkM2 22, 17.9 15,2 20,0
on 25
1928 0, 0,089* 0, 290" { DR B B

1929 0.065° 0,076 0,24 1,08 2.40°
1930 0,050* 0,058* 0, 186 0,800° 1,80
1931 0,080* 0,072 O. 1,03* 2,630
1932 0.030* 0,020° O. 0,340* 0,750°
1933 0, 0, 140 0.630* 1.40°
1034 0. : 0, {84 4,05
1935 0,067 0,068 O, 0. 760" 2. 15"
1936 0 0, 0.850* 1.90°
1937 - S s 2
1938 0,036* 0,030 O, 0,460* 1,00°
1939 0,044* 0,046° O. 0,670° 1,44°
1940 0,038* 0.032° O, 0,500 1,08°
1941 0. 0,090* 0O, { 25 280
1942 0.078* 0.106* 0, 340" 1,.45° 3.25%°
1943 - - - : -
1944 - - - - =
1945
1946 0. 0, 243° 1,06 2, 38°
1947 0, 0, 170" 0.740" 1.63°
1948 0, 0, 340* i 45* 3. 25°




ron 17 15 22 23 24 25 26
1949  0.098° 0,140* 0,450° 1,90° 4.30°
1950  0.040° 0.038°* 0.120° 0,530° 1,21°
1951 0,085 0,084* 0. 186" 1,25° 2,06
1952  0.100* 0,156* 0,430° 2,24 3.44
1953  0.078° 0,105 0,256° 1,51 3,08
1964  0,078* 0,108 0,340° 1. 54* 278
1955  0.047° 0,051" 0, Z290° 0,750 ©,760* 1,58
1956  0.056°* 0.088° 0,330" 1,05  0,990* 2,07
1957  0,035° 0.029* 0,220° 0.580 0,465 1,09
1068  0.082' 0,114* 0,58C" 1,94 1,82 3,56
1969 0. 105* 0,144* 0, 345" 2.50 2.07 3,25
1960 0,120 0,150 0,510 0,320° 2.70 2,22° 3.39
1961 0.065 0,051 0,180 0,162 0.700 0,320 2,02
1962 0,045 0.037 0.120 0,120° 0.640 0.3%0 1,50
1963 0,063 0,091 0.290 £,23C° 1,48 (.19 2,80
1964 0,062 0,085 0,230 0,295* 1,22 ¢ 25« B.22
1965 C€.039 0.042 0.130 0,i05" 0,700 0,530 1.4
1966 0.070 0.098 0.280 0,215 1,86 2,49
1967 0,043 0,046 0.180 0,115° 0,790 1,56
1968 0,080 0,085 0,270 9,230° 1.2 2,60
1969 0,140 (,260 0,790 0,825° 3,60 8,06
1970 0.0683 0,077° 0.320 O, 165" .01 2.08
1971 0.048° ¢.053° 0.140 0. 120" 0,775 1,63
1972  0.064* 0,082 0,180 0.250" .18 2,78
1973 0,061 0,075 0,230 0,265° 1,08 2,90
1974  0.024* 0,010 0,068 0.055 0.160° 1.00
1975  0.040° 0.038® 0, 140* 0, :18° 0,590° 1,58
197€  0.043° 05.054* 0,190° 0.16C" 0,800* 1,97
1977 0,042° 0,042 0,150* 0.100° 0,640 1,44
1978  0,069° 0.094" 0,310° (,320" 1,40° 3.42
1979  0.087° ©.129" 0.420° ©,365° 1.88* 3,85
1980  0,062° (.080° 0.270° 0,245° 1.20° £.74
1981 0.025° (©.012* 0,050" 0.210° 0,200° 2,43
1982  0.038° 0.036* 0.130" G, 165" 0,560 1,93
1983  0.042° 0,044° 0.150" O.160" 0,660° 1,99
1984  0,05%° 0,074° 0,250* 0Q.190° [, 10" 2.:25
1985  0,072° ©,098* 0,33¢° 0.255° 1,46° 2,84
1986  0,035° 0,030 0.1:0¢* ©.085 0,486" 1,29
1987  0,098* 0,150* 0,480° 0.470° 2.22° .83
1988  0.071* 0.096° 0.320° 0.220° A 282
1989  (,040° 0.140° 0,090° 0,600° {.34 2.85
1990  0,084" 0,122° 0,400° 0,270 1,80* 2,92
Dy g 59 53 31 11 59 59
Qep 0,062 0,077 0,256 0,22 1,3 i.11 2,43
g, 40 40 40 40 40
Q. 53 0.063 0,081 0,270 1,18 2,54
F, kv 38 87 177 21,0 84,4 928 141
;Ecp wa; KME, 4T 1.88 2.26 2.14 1.89 1,85 2,05
Tt
(C kM%) 19,1 9,81 . 15,3 10,5 15.4 12,7 18,0
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roxn 28 30 | 32 33 34 35

1982 2,43 2,35 0, 300 0, 260

1983 2,48 G Lt 0,470 0,480

1984 3,15 2.20 0. 300 0, 250

1985 4,57 3.14 0,450 0.4C0

1986 2. 20 1,60 0,210 0,300

1987 6,65 4, 34 0,640 0. 660

1988 3. 68 2,19 0. 590 0.42¢C

1989 2.65 231 0,410 0,280

1990 B, 18 3. 38 0,510 0. 460

Mgk 20 58 37 28 37 28
s 3. 58 2.9 0.450 0,750 0,410 0.8930
Ny 40 37 28 37 27
Qeps 3,01 0,450 ©,75 0,410 0,900

F, 201 166 0.5 =~ 185 59,8 137
e, 2.21 2,03 1,89 1,56 1,66 oy
Mo 7.8 18, 1 5,38 6. 00 .23 6,97

I pu M e q aHHWSA 1. n,, - ofilee KOAMYECTBO JET C TICH-
CHMTAHHBM CTCKOM 20Xk, C.p, - CPEAHUW pacXod BOAH 3a8 NeDHOL Nyy.
Ngq - KOMYeCT 5& feT c TOOCYMTAEHEM CTOKOM BOAH A0 185! 7. BKID-
YHTENbHO. C.ps5, - CPEIHME pacxol BOIb 34 uepunﬂ Mgy,

F, - mowane OaccefiHa pexu, HM®. H 0. = JHEH1HF s2BelieHHan
BHCOTA OacceidHa pexku, M. M, /(¢ HuE ~ MDﬂJ CTOKa DEKM.
2. HOMEpa NOoCTOB IpUBEIeHH B LG@TBE*CTEHH ¢ Tabn. |



[IpHAoKeHHE 2

XapAXTEepUCTHKH CPEIHAX MHOTOJIETHHX BEJIHYHH CTOKA
pek 6acce#da p. AXaHrapaH

P — S W — L P W

[lncmank | Cpeanssa | Cpen- |CpeaHud | KosQhu-
faccen-!B3Be—- |[HUA MHOI'O- |LIMEHT
Ha. WEHHAA |MHOCO-|JIETHHME |Bapua-
20noToK CTs0p BHCOTZ |JNIeTHAA|pacxol |UdH TO-
facceil— [MoOyNb | BC Lk JOBCIO
Ha, CTOKE, CTOKAa
xM 2 KM a’c ¢ | m/e
1 KM®
AXgHrapad  yCThbe i Sh—
ﬁxaapqg 638 2,76 22,6 14,0 0,335
AX@Hrapad  Kuilla. AX-
¢ MaTtatal 1028 2,53 18,7 20,5 0, 345
AxaHrapar  Kuma. Max- )
; KYDbS 1104 2,91 18,6 20,5 0, 348
AXAHrapaH  VCThe p. n
; HepTamp 1110 2, 50 18.6 Z20.6 0, 350
AXakrapad  KMmn {oK- .
capait 1144 2. 44 18,4 21,0 0, 360
rxanHrapad kuws. COR- .
eHa 1188 2.43 18.2 21,6 0,365
ixanrapan 0,6 KM Bhuwe
YCThA P.
epTal 1199 2,42 18,0 21,6 0, 368
AXAHrapaH  KKwa  Aapu 1225 2,41 17,9 21.9 0. 369
e TypGaz3a 1232 2,40 i7T. 7T 21,9 2,379
AXQETapaH 3 KM BHUe ) )
M0 THHEL 1290 2,31 17. 17 22,8 0,378
KYHHIE yCcThe 66,70 2,29 15,6 1,04 g, 380
Ha Ky v 34.17 2,45 19.0 0.649 0,315
yayriacan : 29.88 2.79 23,2 G,683 (.275
‘K Talcan " 54,60 2,94 20,0 1,09 0, 284
KeHKY b o 54,47 2.56 20.2 1,10 0, 308
KaDaxaMeill-
call YOTES 61.84 2,89 24.2 1.47 0. 250
SpTANHKCAA  YyCThe 129,85 2,96 5.0 3.24 0. 251
IcpOynakcaid ycThe 28,92 2,58 3.2 0,671 0,302
Lnalay . 1341 27 29,3 2.90 0, 280
Jqoan ¥ 43,10 3,05 28,6 1,45 0, 259
KejTamyex : 31,13 2,84 28,0 0,872 0,270
Typacan 0 92,37 2.50 e, & 214 0, 300
IR KUEIeK ! £23.53 2.5% 2l.8 0.513 0.30%
AATAaEb A " 32.84 2,25 <1.6 0,709 0,36z
fajunecan ! 28.03 2,33 17.0 0,476 0, 35¢C
TypBYuyd : 41,99 1,80 2.00 0,210 0,57C
KYME0J " 51.41 1.94 6.80 0.363 0,490
AenTal grwa. Kep-
Tall BepXHUK 61,6 2,45 gl 130 0. 350
HepTal Huwa Hep-
Taw OT g7.6 2.18 15.4 1,35 0,400
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ey
nowals |Cpemad i Cpea- |Cpeasril |Kosdpn-!
Daccell- |Bage- ot MHOI'O— | UMEHT
Ha. LeHH MHOT'O- | I&THUY |BapKa- |
BoJOTOK CTa0p BHCOTZ [J2THUH |pacxKod UM ro-
facceil- | MOAYJIE | BO1H, LUOBCDG
A, CTCKa, CTOKA
KM 2 Ke fa/c ¢ | /e i
JepTail K. Hep- _
i . Tal HHHHEH ol.2 2,14 4.3 1,38 0,415
Taradtauwy-
cad Komapa 19.6 2.18 13.4 0,283 0,405
KokeHny Koiapa 16.5 2.07 G.46 0.155 0.435
Hayrapsai  cadaTopuf 85.0 1,89 & d " 1.3 0,430
B " KWL -
yayroex 88,0 1,87 4.8 1.23 0.50¢
Hayrapsad  wiui. TyDx 9.8 1.8D 74 A 5 & 0871
KokeHay KU, YeTo) 17.9 2.37 17.3 0,310 G, 365
‘Huwoau kMg, JlamKe- a5
A PAK BepxHurl 22,3 2,46 22,0 0,480 334
Huwoau Ry, Jlallke:- -
' DAX HHXHAA 25,7 2.06 18.8 C.577 Q.=40
HAwGau wama. Hew- _ =
. Cali BepxXHME 141 2,05 18,0 z,54 0, 485
Huwoaw JIoMa KHU. *
W HawGan 61,5 1,97 8 R2.72 0,450
%ﬂumﬁam kit Haw- S
Oam HWxHHA 170,99 1,96 5 2,38 (), 420
Jaukepek yCcThe 29.2 2.06 8 0,548 0,82
%H Narepb 107,0 1,92 % 0. 42C
l'yucan KAWa., AHAAD- .
5 JUKAT 24.8 2,16 2 0,50t 0,418
Tywecan gt Koy~ -
- OynaK 3.4 L72 .2 0,743 0,915
can ycThe i21.0 1,88 .2 1,84 2, 500
TTacan TypOasa |
fAETHatan 80.9 2,48 1, 72 0, 343
TTacai KALA. HE'A- )
ataln 180.0 2.21 2,88 ;, 44€
patay necsEnkue- .
CTS0 102,82 2.31 2,17 0. 280
patay Jarepe 144,88 2,14 2,78 0, 320
' cTBOp 1 159,0 2,07 2,86 0, 245
c. Camapyyx 166,0 2,03 3,05 0.33<
CTBOp 2 175.8 2.00 3, 16 0. 361
vpras 3UMOBXE 49.0 1.79 0.564 0,305
o k. Ypraz 63,4 1,68 0,615 0, 540
‘KapaGaumcay kuws. Ha-
pagai 25.8 .23 0,052 9,825
‘KapatGamucast xouwapa 45,9 1.09 0,055 1,000
AManbkcas  xuwa. an- _
' Jieg4a 13,8 1,80 0.183 0.349

A
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owans |Cpeanas |Cpen- |CpelHnh | Lo3Qdu-
faccei—|{B3Be- |HUK MHOIO-~ |LIMEHT
Ha, lleHHas |[MHOI'o-|JIeTHUR |Bapua-
BonoTok CTBOp BHCOTa |JIeTHHH|pacXod |[UM¥ I'C-
gaccei— |MoAyJ b |BOAH, AoBOIre
HA, CTOKa CTOKAa
KM 2 KM e ¢ | M3/c
1 KM©
AJIMasbiKca#t JIETOBKH 43,2 1,55 5.60 0,242 0,590
" Ky, Ka-
paMazap 26,5 1,49 3,70 0,770 0.693
llaBaacan JIOM 96.3 1,64 7.30 0,666 0,550
3 Kuwa.  xap-
Tam 115.5 1.04 7.30 0,738 0,550
llaBascaf Aoma 130.9 1,72 10,6 1,39 0; 913
" 3UMOBEKA 137,38 1,72 10,6 1,44 ., 0,515
: Kau. Ha-
paKus (7 3 N S 10,6 1,30 0.518
CaBykOyflax  kowapa 31,4 1,32 2,60 0,034 0,758
B kuwn, YdHap 35,4 1,31 2,20 0,078 0,785
" kuuwn. Kapa-
Oynak 41,0 1,24 2.00 0,083 0.815
Hauuzupcan  noMa 15,8 1,60 6,30 0,100 0,565
" Kuwan. Kow-
pagar 42,1 1,50 4,30 Q.181 0.625
AOmycazcal  cTBOp 1 10,6 2,00 17,6 0,187 0.430
! il 16,4 1,95 16,6 0,272 0,470
5 i 3 23, 6 1,89 1.3 0,261 0, T90
; "4 33,0 1.80 13.0 0,430 Q,523
4 5 42,8 1,8t 13,1 0,429 0,520
" 8 73.2 1.81 6,40 0.4868 0,565
B e i 81,0 1,60 5,80 0,469 0,267
i " 8 85,6 1.60 5,80 0,496 0,587
Kh3aTa K. HU3-
Sancaf 37.42 1,40 3.20 0.118 0,850
Cerexex Kowapa 5.8 1.25 2,00 0,052 0,805
4 pasg. MTQ 8.4 1,23 1.98 0,056 0,825
" Kuwn. Hapa-
KaJNax 4.4 1.18 1,96 0,067 0,860
Hapakwdcaid  ambap 6.4 1.830 2,40 C, 147 0,770
' Ky, Ka-
paxkiiak 109.8 1.21 2,04 0,224 0,800
Kapakmscan I. AmMajek 122.0 1,22 1,90 0,232 0,830
' yCThE 147, 8 S I 1,80 0,266 0,845
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0. M. Jenwcos, A. H. Cepzees,
r. /1. Hopazumcsa

HOBWH MOIXOM K PASPABOTKE METOIA HOJIOCPOYHOI'C
ITPOrHO3A CTOHA TOPHRX PEK
[IpaKTHYECKHE 3AMPOoCH HAPOOHOID XQ3RHCTB2 HEPEeIKC [LHECIRT
K HeoOXOIMMOCTH 3HATH COCTCRHUE HEKOTODHX OOBEKTOB WMJIM CHOTEM.
B TOM Y¥CJe ¥ NDUDOOHBX, Ha OyoviKe MOMEeHTH BpeMely, TO &7k
EMETb MNPOTHOZI UX AUHAMMKI HA pPasfdyBhie CpokH 2alBaroBpeMedyo-
CTH.

[lpM pa3paloTke MEeTCOOB MPOTHCR& UCCASODBATENM CTaJKUBERT S
¢ TpeMsl OCHOBHEMM - CTDATErWYECHKMMU BOUGOCAMA KBKAE LapaMmeTih
MPUHEATL 3a apryMeHTH (MNPEeLMKTODEH), B KEKHX MeCcTax IpocTDaHCTES
A B KAKHE MCMEHTH BLEMEeHY olpefeldaTs UxX. 00Werc QopManvauiaHe -
FO aJiropuTMa, oTBeYanlero Ha BCe 3T BCTpOCH. NOKa HE CYUECTBY-
BT, K YCISUHOCTh METONA NPOTHO3a BL MHOTOM Elje 32BUCHT 2T TaddXx
HeQOPMANA30RAHHEY IICHATHE KAK MHTYRIMS, o2aperde, yigua M Ip.
Bl 4],

3IECh MH DASCCMOTPMM NPOPHO3 CPEeIHEernACBHX packOA0B KO
RN roOoBOH TIPHTOYEOCTH B BOAOXpadu Mz ¢ 2albJarsepeMeRHOCTED
OF OLHOr0 LG HEeCKUJAbKHUX ReT.

Cs

Hcxons M3 HAWKX 3HAHUZ o QOpMADOEAEHM CTOKA DeM, 28 pg-
AMKTODB TPHUMEM CpefHeroACBLIe paCcXolW BoOW O 8 CTRCpe, AN
KOTOpOI0 CocTaBlieTes HpﬂTHGJ COAOBHEe JYMME QCEL408 B GaceRd-
H€ Ha HEXOTOpOH BucoTEe (A M CDERHEroJCRYR ‘'SMIlepaty B 3Ly NS

ﬁﬂﬁﬂEEEHHE 8 Ha ¢TOH Xe BhCOTe. [IporEo3 ﬁ}ﬂcm gﬂ:d;n ¢ LCIodNb -
S0BaHMeM Merolla MHOXSCTBEHHOR Derpeccuy. Ho, 8 STAMEHe 07 oy-
IECTBYDIUEro MOMAX0ME, OCHOBHOM NpCOJEMCH s Hac OVIeT crapelese-
HIe npejuecTsywuux NDOTHO3Y MOMEHTOS BpEMeHM (AeT), B XoTopue
ClenyeT GpaTh 3HAYUSHUA [PENUKTOROB.

OGozHAuMM u4epes L, Toid, 8 KOTOPWA BHAGeTCA NDOrHoS, U ¢
PES D - yucio seT 3absaroBpeMesHoCTY RPOTHORA A4S XARACPe [oda
G0CTaBNEHUS MDOrHO3a, TO, eCTh 2CJM D=1, TO NUOIHOBUPYRTCHE DAC-
A0N Ha MOMEHT BpeMeHil tg+l, ecJu p=2, TO NPOrE03 JEeTCA HI MO-

¥eHT Bpemeny Lg*2 o THJ. TOTHa MOKHO 3AMCarh:

=
LE



ﬁ:}= apl(}-{:g =7 u]ll} v apgﬂ{rhs = U-pz_] + Etp;;fl{tg - ap:;} Madess |
bpiX(tg = Bpy) = DpaX(lg = Bpad + DpaX(ty = Bpa) *... *
Eple{tg - t_.p‘]} ¥ Epge[{-g e t‘.pg} * CPEB(EE i t,p_g} g < T J

]
[
T

3nech @pq. PBpy ¥ Lpx - BpeMa B rojax oT rolla BHAYK Mpo-
PHO3a LAS NMpeiukTopcsB Q, X M 8, COOTBETCTBEHHO, ¥ 3, - CIPOrHO-
2UPOBaHHEN pacxoa.

PaBeHCTBO (1) MCXHO 2amMcaTth 00Jlee KOMIAKTHO:

-

I
Q, = it;aplmg -yl + T Dl = Bpy) *

. Eitcpkefug - Tou). (2)
Ly S
rre ny, Ny, Ny - YACAO NPEIMKTOPOB PacxXOZoB, GCAAKOB M TEMIEDE-
TYPH BO31yX&a, COOTBETCTBEHHO.
0603Ha4MM vepes A, Hauboabliee paccTodHHe [0 BPEMEeHH 0T 1,
ONIA OnpeineneHus oy, PBp; # Lpi. [yCTh TaKKe N - YACHO NET COB-
MECTHHX HAGMOAEHM# 33 DacXojaMM BOOH, OCafKaMM M TeMIepaTypoH
BO3LyXa, U t, - I'CA Ha4Yaja COBMECTHOI'0 HaOJoAesHs 328 HUMH.
O0pazyeMm caeayollyn CYMMY S

N-(An+p) 4 N=(Ag +P)
ga P Pim Syt a B OUL 0, W ¥ D) -
Eg=tﬂ+lm LE B ki
Ny ) 3 .
= %ziap,ﬁfig 0y ) %zihpjﬁttg Boy) -
ITI'.: 2 \
IEE Epke[tg h t,pj;]] ' (3}

rae Q, - QaxkTHIeCKHA pacxom.
CyMMa S 3aBHCHT OT HEMIBECTHBX 8p,, Dpy. Cpyx. Quy. Ppy H
Lpx. TO ecTb OT 2(ny , Ny , Ny) BeJWYMH. O4EBUAHO, OHK JOJIKHH
UMETHL Takile 3HAueHWA. MNPH KOTODHX 3HAYEHUSs S NCCTUrAMM OH MUHHU-
MyME.
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fapaMeTps &py. Doy U Cpy FBAAOTCA NEACTBUTENLHHMA BEJINYM-
HaMM. 8 Q. P,y d Lo - USTHMM  UMCAAMM, MOIYIMMYA [DUHMMATH
‘gpayenyue 0. Torga OJis MMHUMYMA S HEooXO0AuMo, YTOOH

IS
_th « [ (4)
aapi
f 5 ¢ XS 4 - 1)
. i T o 1 €1 €1y (5)
Ll Ste St v D
ds
25 (6]
b, ;
B (s (g0 ¢S (B -1
i & s w3 0% e B (7)
' g5
=0. (8)
dCp
fEt‘t, Y 8 {83 = 1)
B T A 1 ¢ K €N . (9)

Isrtpﬂ}:s & AN
ycaoBusa (4j-19) HeOT 2(ny . N, . Ng! CCOTHOWEHHA W OAHO-
3HAYHO OMpeAefAlT HCKOMHE BeMYUNHY.

Bull PYHKUMK S OTHOCHTEJNIbHO [ADAMETROE 8,49, Dpy M Cpy. KakK
9TO caelyeT ¥3 (3), HABAAETCH U3BECTHHM, ¥ NMPOH3BOAHEE S MO0 3TUM
flapamMeTpaM JIETKO MOrYT OWTh HadleHb. CHCTeMa ypasHeHud (4). (6)
B (8) oTHOCHTEMBHD 3py. Dpy U Cpx OKASHBACTCS JMHERHOM. [IONY4UB
H3 Hee aTH MapaMeTphl, [OACTABMM HX ZHAUEHHS B DABEHCTBO (3), W
BEJHMYMHA S NpPU 3TOM CTAHOBUTCH TOJNBKO PYHKUMER ¢, PBpy M Lpi-
OnHaxo, nns nocseayoWero aHAMMTUYECKOTO DEeWeHUs ¥3-3a OTCYTCT-
BUSl aHa/MTHYECKMX BHDAXEHHR A4 QYHKUMA Q(t, - @y, ), X(Tg -
%@;ﬂ_)- O(lg - {px) paBercTBaMu (5).(7), (9) PBOCINOJB30OBATHECS HE
JASeTCH. MuHMYM OVHKIMM S HaXCAMTCH NyTeM Nepefopa Bcex IHaye-
HUR nepeMeHHBX Q.. PBpy ¥ Lpx. HAC MOXET HECKOJbKO YTEWMTh che-
;@!DMEE 00CTOATENBCTBO. UYTOOM 3HAYEHMH BHOPAHHHX MapaMeTpoB He
HOBTOpSiM Ipyr Apyra. M ZOJKHH MPUHATS YCJAOBHS:
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(1-1) € @y € Ay = (N4-1) (11)
3¢ Bpy < Bp2 ¢ Bpz-- < Bpn -1 < Bpn o (12]
(J-13 ¢ Bpy € A — (Ry=J) . (13)
Q€ Tz < Lps < Lpao i€ Lpa =1 € Lpa (1=
(K-1) € Loy € Ay =~ (Ng-K) . (15)

Orpaumyesua (10)-(15) cywecTBeHHO yMEHbEALT 00JIACTbE MOUCKA
CITAMAJNLHEX DAapaMeTpoB. BMecTe ¢ TeM pelledie IadHOR 3afaku Tpe-
Oyer JIOBM ¢ SoJibWiiM ONCTDOAEACTBHEM.

B NDOCHCCTHSECKUE ypagHeHUs (1) ¥ (2] BXOIAT TakHe MeTeC-
DOAOTHYECKEE XAPAKTePACTUEKX, KaK Ocalkyu X ¥ TemnepaTypa BOslyxa
8. ByIeM TOHWMATL MOA HUMW CDelHMP cjod O0CAAKCOB H CPEelHEKD TeM-

NepaATyYDY BO3LYXa Ha HEeKoTOpoM YpoBHe Z, B paccmaTpABaemoMm 0ac-
cedne. Ecam Z, - BHCOTA 1-0# MET2ODOJIOTHYECKOH CTaHuuMM, X, U

8; - CJOR OCALKOBR ¥ TeMIepaTypa BO34yXa Ha 3TOM CTaHLUMM. TO
1
" g c r. i = -y = - 2 el
l{=__ I‘ :"-:1[ L *i{.[[n’_‘-ﬂ'hl.‘l ""'kzl:,'_",l -1‘:-1:' v 11.'::'4'
N. 1=
L N, i |
v ——— ¥ [Bt -Tf_‘ﬂn . 21.] ] . (110
IS N. - YMCJIC METSODOJIOIMYECKMX CTaHIMH | K, ¥ K, - OIMIHpKHYeE-

C¥He napameTpd, T - BeDTHKAJbBHHA TeMIepaTypHEHA rpalMeHT.
ASNOMEHIBA NOAX0L K CBEPXAONIOCPOYHOMY [IPOTHOZY CpeaHUX
C240BHX DACXOLOB BOAN AMPOOMPOBAH IUIA MPOrHO3a BEJUYMHE CpEenHC-
"0 POJIOBOIC NPUATOKA BOAW B YapBaKCKOe BOJOXparuiuue. Ias 3Tom0
CHMM WCMONB30BAHN MECT'OJIETHUE DRI CPeIHMX I'OMOBHX PACXDNCE B80-
IH., CUeNHUX POHOBEX 3HAYEHHR TEeMNePaTYPH BOIJAYXA ¥ MOINOBHX CYMM
OCAKO0B MO MeTEeOopoJiorHYeCKUM CTaHUUAM, pacnoJioxedkiM B Oaccefde
n. Yupuuk. Ha puc 1 TOKa32HO COMOCCTABASHHE MPOIHO3HMN 3HAYEHHH
MPHTOKA ¢ HaHHBIMK A2MEPEeHHR N0 3aBUCUMOR ¥ HelaBHCHMOM  BHGOD-
#aM. CTaTHUCTAYeCcKHe CLUeHKK CiaellyblMe: OTHOWeHHe YCJIOBHOM aMC-
epedit K OesycsioBHOR /6 - 0,57, CBOOHEA KOI@UUMEHT KOppens-
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Puc. |. ConocraBneHie NPOrHO3HbIX BEMHYHH
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i R, - 0.74; oOBCTEYEHHOCTH GPOrHO3a Ha 3aBUCHMONM BHOOpKE P,
- 61X, Ha He3asucMMoH (1950 - 1995 road) - 8i%.

Ha puc. 2 npeicTaRJeH XPOHOMOTHYECKUA X0l CpelHero roloBo-
I MPUTOKA 20jH B YapBaxckoe BOAOXpaHWJMUlE W MNporHO3 Ao 2003

rofia.

CITHCOK JMTepaTyphl

I.AnexunE K M fpobGaema NPUUMHHOCTH B TUADOMETEC-
DONIOTHYSCKHEX (IpCPHo3ax CoasloR 3abJaroBpeMeHHoCcTH // Tp. JAIMM.
- 18969.- Bun. 33. - C. 39-45.

2. ARUMCKKEHAa H A CUHOITHYECKUE YCJORUR QOpPMHpUBA-
HUS [ozoBOre o©roka pex Cegepo-3anafa ¥ BO3SMOXHOCTE erc IIpo-
rHe3a //Tp. ITH. - 1965. = Bun. 118, = €. 10-19.

3. Apyxuyueug UINOL, XamMbsasHosa H B., 1o-
CaHGBCKasda 0. A I[IporHO3 ruiIpoMeTecpoIo'HYecKUX 3JeMeH-
TOB. - HoBocHOMpcx: Hayka, 1997. -163 c.

2. YepHOB W M MeTOL CBEpPXIOArOCDOYHOIQ MPOTHO3A
"OQOBCTO MPUTOKA BOOH B BOJOXpaHdAMMUE BepxHe- ¥ CpenHe-EHUCER-
crdx T'3C Ha 0CHOBe TepMMHANLHOR MHOOpPMALMK O 3AMHUX ATMOCOHEepHLX
Maxpompoueccax // Tp. 3anCuCHAM. - 1985, - Bun. 72, - C.73-78.

94



¢. 3. Pybumcac

3AKOHOMEPHOCTH AHTPOMAOIEHHNX M3MEHEHMH CTOHA PEK
CPEJIHEH A3HH

M3 Bcex acnekTos TpaHG¢DpﬁauHH DRYHOI'O CTOKAE B fpeiesax
30HH [OTpebineHUs B [aHHO{ CTaTbe pacCMATPUBANTCH AHTPOICISHHIE
H3MEHEHUs €ero EC BPeMeHW K MO TepPPHUTOLHM.

B CcBA3YW C zajaqded HMCCAenoBaHKMS B KayeCTREe OCHOBHOMD MeTsid
OIIEHKM AHTDOMOT'SHHNX M3MEHEeHUH CTCOKa TIPUHAT MEeTOL, CCHCHAHNBEA
HA AHAJM3€e CTOKOBHX PALCB B CTBOPAX, 3EMHKEKNHMX TEPDKETOPRKE. Ho
KOTOPOR OCYMEeCTBIANTCA SOIHNE Meauopanmy [1].

CyMMapHii 3@deKT BOozIefcTsBHE aHTPCICIeHIEX GaXToDoz Ha
CTOK OUESHUBACTCH 3TUM MeToAoM JMDC 38 KOHKDeTHHRHA CesoH (rok), o
AOCJeOYDUKM OoCpefHeHUeM 3& pacyYeTHHHR repuolr (Tadn. 1), T pas-
HOCTH MeXIy BOCCTAHOBASHHHMA M HECIWISHHHMHM SHaYeHHIAMKU CTOXA

L
[
—_—

Ay = Yeocer ~ Yoanre:

Jmbo B cpeldHeM Mexly ILBYMA pacuyeTHHMU YpoHAMKE (Tafi. 2} 1Mo BH-
PaXeHnn

.

3

B BupaseHuax (i)-(2) Ay - GHTDOROIeHHHe {aMeHeHds cToxa &a
PacueTHu nepuOk B M/C MNK B MPCLEHTAX OTHOCUTENSHD CTOKE 3
HCCJIelyeMOM CTBODE H2 MCXCIHOM YDOBHE, Vo, U Yo, - CTCK B WG~
CleIyeMoM CTBOpe Ha IBYX YDOBHAX BOJLOXO3RACTEEHHOMO CTDOUTENL-
fﬁﬁa, TONYYEHHHR MO0 CBR3M ¢ UPMTCKOM M3  30HH QODMUDOEBEIHS
Yo= T(¥n): Ysocer~ CTOK, BOCCTAHOBMEHKHH 10 YPABHEHUD Vo= 1'Y))
rﬂﬂﬂ "YCJIOBHO-2CTECTBEHHOTD" MEPUORA; Ygaxr - CTOK, (aKTHYSCKH
:3aPErHCTpHpnaaHHhﬁ 5 UCCNEJYeMOM CTBOpE, Y, - OPATOX 43 30HH
BopMIpoBaHus.

BEIGOD "YCJIOBHO-2CTECTBEHHONO" IIEDUOA OCHOBAH HA &HAMAE

N |

%ﬂaﬂﬁcTEEHHGH AeATSNBHOCTH B GaccedHe pern [1]

oy

2




Tatmiua 1

CpengHHe 3a pacyeTHHH [epHop
aHTPOMOr'eHHNe M3MeHEHHUA CTOKa pek Cupaapbd H AMyIapbH
B % OTHOCHTEJIbHO MPHHATO'O HCXOAHOr'0 YPOBHHA

Ay B CpelHeM 3a nepuol

PeKa, cTBOD I I1 II1
¥=X: | RI=I¥] ¥=X 3-1¥] Y=X | Xi-1¥

ColplapbA. .
Kaugl. Hanb -1 -4 -24 -14 -43 =83
I'. Bexabal - 8 : ~25 6 -36 13
kuiwn. KoxOysax -13 12 -40 7 -85 -22
®.-1. cT. ToMeHbaphk -16 - -43 5 on -
r'. KasamiHck =9 % =50 - =83 -

émynaﬁ

EpHH BHlle BOAO3&-
gopa = HapakyMCKifl #
Hanmmmm KaHaJ 0 0 =2 1 - 4 Q
Hepru - 8 =11 =17 -28 -7 -2
Hﬁwﬂ. CamaHban =13 -29 -41 ~70 ~54 -74

I pumMmewvadusda 1. 1, II, 1II - atany BOAOXOBANCTBEH-

FGPU CTPOUTENBCTBA, CTaHYawiMecd 00 CTEnMeEd ZHTPONOINEeHHORW KHa-
FDY3KKH Ha mEUHn? TOK. COOTBETCTBYWT: B OaccerEe CLpaapbu
39/40- 1957/58, ’958!59*19?4/?5 M 1970/71-1981/82 TrOjH. B

ﬁaCCEHHE AMY 12DbH 1955/56-1966/67, 1867/68-1976/77 W

1970/71-1979/80 roge. 2. [IpOYEDKM C3HAYaNT OTCYTCTBUE AAHHBIX.

HOpeHHEe M3MEHEHUS B BONOXO3AACTBEHHOM CTDOUTEALCTBE [IDO-
Asol B Daccerhe Cuplapbi Ha rpadi 30-X 4 40-x ronoB XX Bexa,
a B facceflHe AMynapbd - B cepefuHe 50-X. B CBS3d ¢ 3THM KOHEL
"YCJIOBHG -eCTecTBEHHOTO" fepuoJa B [epBoM DacceiiHe MpuypoueH K
1939 roay. B0 2TOpoM - K 1955 rogy, a Hayajo COBMAaJaeT ¢ yCTa-
HOBJIGEUEM PeryisipHeX I'AAPOMeTPHYECKHX paloT B 0accedHaxX Dek.

Jocjeaynouni NMepuol WMHTEHCHBHOIO BOZOXOC3ANCTREHHOI'D CTLROM-
TeJbCTBA DA30CUT Ha 3Tanmk (Tadh. 2), oTAHvYanipiecd MO CTeleHW aH-
TPOIO'GHHOA HAIDYSKA Ha pPevYHOW CTOK, HHIEKCOM KOTOpO# CAYMHT
KOSOAUUMERT M3bATHS CTOKa (1] (Tada. 3).

96



fagJura 2

AHTPDOMOrEeHHbE H3MEHEHHS PeyHOI'0 CTOKA Ha [A3HHEX
YPOBHAX BOAOXO3AHCTBEHHOI'O CTPOMTENILCTBA W B I'OMR
pas/MYHOA BOGHOCTH (N0 MPHTOKY M3 30HH GOpMHpOBaHUA). %

—— -

STAI Ay npu obecrie4yeHHOCTH TPUTOHA
BOLOXC- C rop, %
3AACT- ; i
Pexa, CT30p BEHHOTO Mail — OKTSIOpb H0R0pb-aipesb
CTPOM- el
resbereal 10 [ 50 |95 |10 |50 |95

CepAapes: KHUJI. L ~g -13  -30 2 8 el
KaJib 11 =12 a8 =g =AE ~fF =3
11 ~24 3¢ =81 =g& g5 I
r. bexkaban I i =8 =41 14 3 7
i1 =22 21 =42 7 5 k
6 3 -28 o TR E -1z 31
kv, KoKGynax ] ~10 =12 —RE 10 12 LG
I1 -3 -4 ~73 LD 3 !
5L ~45 BB, =6b 18 10 ~i6
=5, cr. Im= [ -8 -16  -40 i $ £
MEHbapHK Ll —~SR -43 -T2 B =3 i6
111 -42 -46 -78 -44 -60 -i30
I'. KazajuHCK i 5 -8 =36 ; 2 =
Il =g «5g, =94 =3 = =
551 -56 -72 -100 - -
AMynapbs: Hepxu _ i ) ) .
(BHIWE Bop03abopa il ~3 = 5 = 0 2
B HapakyMcrkud M L1 -0 -4 = - i 4
HapwuHcKXMA xasam) Il -4 8 d =g ( i
P. Kepku ! -8 -8 -8 2 =il 22
T =15 =}l =i§ 23 =2 =gl
LIT -16 =16 =L =3t 98 =2t

TeCHUHA TOAMYBH Lol -18 18 =22 *
ITI =25 “2h =20 - - ;
KHwn. Camanozn [ = 8 {1 =g =i5 -g5 ~ob
11 8 =32 -87 = :

AN -30 -40  -78 -

5 NIpumMevanua 1. I, 11, IIT - TO ®e, yro B Tabia 1.
<. [poyepKu 03HAYROT JTCYTOTBHE AARHEX.




AHAMZ AHTPOMOPeHHHX W3MeHeHMH CToKa pek facceflHa Apans-
CKOI'c MOpA TO3BO/MJ yCTAHOBUTE EexKOTOopHe olue AJA DerdoHa 3a-
KCHOMEPHOCTH X OCOOEHHOCTU [IpOSiBJIEHMA 3TOr0 [Ipoliecca B PAalHHX
[IPUPOIHO ~-X03ANCTBEHHEX 30HAaX.

8 npepenax BCero peryoHa yGHJIb CTOKA BC BPEMEHHM U N0 LiMHE
[I0TOKA orpeaesnseTcs COOTHOWERHeM 3aTpaT CTOKa HA TEeppUTeoDHM up-
PHrMallMOHHHX DaW0HOB W BJIMAHUA (EKTOPOE, KOMMEHCHUPYRUMX 3TH 3a-
TpaTH. COOTHOWEHWEe 3TO MEHSEeTCHA BO BpEMeHW U [0 TEPPUTOPHUU, U B
CBA3M C I3ITUM MOXHO BHIOENUTH HECKOJBKC CTAIMA U3MEeHSHUA CTOoXKz,
pasnuyapuuxcs Mo cTelleHd BIAHAHMA Ha Hel'0 AHTPOMNONeHHHEX Harpy-
30K.

Talmua 3

Hoad@uuHeHTH H3BATHA cTOKA B GaccedHax CHpAapbH
W AMyZnapeH B cpefHeM 3a pacueTHbie MepHOb

HOsQOULUMEHT WU3BATUA CTOKA 3a TepuUol

Pexa, CTBOp [ » LT LT
Y-X | XI-I¥| Y-X XI-1Y| Y-X | XI-Iv

Calpaapka:

0 CTBOpa KumJ.

HaJlb 0.40 0,43 0,62 0,76 0,80 1,06

r. bekaban 0,49 0,49 0.70 0,73 0.8 0,95

Kul. KokGyaax .62 0,46 0.81 0.7 1,14 1.05

R.-H. CT.ToMeHbapek 0O0.64 0,46 0.S8 0,76 1,27 1,08

. HazajuHEcK e 0,58 1o 0,81 1,42 1. 14
AMYylapbs:

00 CTBopa r. Kepk#

Bhle Bojposafopa B

HapakyMckud 4 HKap-

UMHCKUA KaHau 0,18 0,16 0.21 018 0,23 0, 18

. Kepku 0.21 0,30 0,35 0.44 0,41 0,48

Kuwa. Camardan 0,42 0.54 0,68 0.87 0.82 0,99

Mpume yaHUe . » - CBEICHUA O KOsPOUUMEHTAX URBE-
THA CTCKA ¢ 1950 ropa.
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Mepeas, HayanbHad cTagus (L), XapaKTEPU3YETCH TEeM, 4TO
yBeJIMYEHHe 3aTPAT CTOKA, CBA3AHHOE C DacWMpeHUEeM OpOoUWAaeMbX IIO-
Wajer, KOMIEHCUPYeTCA CHUKEHMEeM HENPCU3BOLUTEJIbHBX [0Tepb CTOKa
Ha McrnapeHde. B pe3yskTaTe CTOK PeKM B CTBODE, 3aMbKapileM 30HY
ero noTpebseHus, MpakTUHECKY He MeHAEeTcHA, XO0TH W HAOMOAaeTCs
TeHIeHIME K CHUKEHHI CTOKAa B MHOTOBOIHLE OIH M YBEJWYEHUK ero
B MaJoBOaHbe (Tabsm. 1, AMynapbsi - . Hepku Buille Bozo3adcpa B
KapakyMCKui ¥ HapuMHCKUH KaHaJH) .

B craaud (II) aHTPOMOreHHHe HAI'DY3KI! HAa PEeYHOH CTOK YBEjH-
- YYBaWTCHA, HO BAHSHME KOMIEHCAUIMOHEHX DAKTODOB BCE elle BeJjMKD.
Ha 3TOM 23Tane oLOBOR CTCK B CTB0pax. 3aMHKaBUMX 00JacTH ero
UCIIOJIb20BaHMA, DaKTUYECKH HE MEeHASTCHd. OLHAaKO, HatAniseTcs Cy-
MeCTBEHHGe ero Mepepacnpelle/leHle B0 BpeEMeRH ¥ 110 JJMHE [0TOKA:
CTOK. 2a0paHHNil M3 peKy B BEereTalu, BO3BPAllaeTcA HHUKE N0 Teye-
HHO B HEBereTALMOEHHW fepuoa (rabn. !-2, Cepnapbd - r. bBexabal,
AepBhHil 3TAIl BOOOXOSARCTBEHHOMO CTPOUTENBCTBA). Ha 3TOA cTaaud
YORJIE CTOXA B HUXHEM TeusHAW Dexy Medbiie (1adn. 1), 4eM B BEDX-
HEM. TIIO TO# MPHYMHE, HYTO YBeAMYSHHE B0J03a00pa HAa BHilleNeXaluX
YYaACTHAX DeKd KOMISHCHDPYETCHA YyMeHblleHMEM eCTeCcTBeHHBX NOTepb C
[owaled pas/y¥BoBR B [NOAMaX HUKHEro Te4YeHUS.

B cranui (III} aMTpomoreHHHe HArpy3xKd Ha CTOK BO3pacTawT
elie Oonee CYUECTBEHHO. HOMMEHCAIMOEEHE BOSMOKHOCTH OacceiHa B
'3TOT [EepyUol YXe B 3Ha4YATENLHOM Mepe WcYephiaHde, W 3aTpaTh CTOKA
MPeBHWAKNT [TOCTYIINEHAE BOIBPATHHX BCL 2 pyciha pex. B pe3ynbTaTte
HabJsonaeTcA yMeHbleHWE KaK BEereTalMOHHOI'C, Tak W HeBereTalllCE-
CHOTO ©TOKa 8 CTBODaX. 3aMBKAOUMX O0BAaCcT: €ro KCNOMb30BAHUS
{Tabn. 1-2). BMecTte ¢ TeM Iepepacllpelesiesie CTOKa B0 BpeMEHU U
[I0 OJuHe AMeeT MEeCTO ¥ Ha 3TOM aTane.

[IDOAONMEUTENBHOCTE HAXAODO W3 NepeuvMdcAeHHNX 3TANOE sHpele-
JIAETCHS UETSHCUBHOCTEK HMApPACTAHUA AHTDOMOIEHHEX HAIDY3CK ¥ KOM-
[IEHCAUMOKHEIMY BO3BMOXHOCTAMH Oacceisa WIWM YacTy ero.

Pa3BiuTHe OpoOWeHHsE B BepxXHUX 4acTdaX OaccedHOB DeK, rme
KOMIIeHCAUKOHEHE BO3MOXHCOCTH, KaK NPaBWNC, BEJHUKM, J0Jroe BPEMSA
MOKeT MpouMCXoauTh 0e3 yMedblieHUds CTOKa B 3aMelKanlieM CcTBope
. 2].

YBeJHUEerle U3BATHR CTOKA B CpelHeM Te4YeHHHM pPexd, CBA3aHHOe
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¢ nepefpocckaMd  CTOKA Ha SodbiMe PAcCTORHHA OT pPeKd. 2 Takke ¢
2aTpaTaMii Ha 2anoJIEEHHe eMKOCTH MNO4YBOPLYHTOB B YCJOBHAX [MI0-
“OW eCTEecTBEeHHCH NDeHUDOBAKHOCTHA NDUBOIHT K CYWECTBEHHOW YO
CTOKA © 3aMHKACIEM CTBCPE yKe B CAMOM Hayalle OCBOEHWS TEeppPUTO-
o (1, 21.

U, HaxkoHel, yBeAUYEHHS 3aTpaT CTCKA HAa pacuupesde cpouze-
MEX THIOmaASed B HMEHEM Te4eHMH peK TaxKe HeKCTOpoe BpPEMS MOXeT
HOMIMEHCUPOBATRECA YMeHbUSHUEM eCTeCTBeHHHX T[CTepb B MOAME.

[pt COBPEMEHHHX AHTPONOTeHHHX HArpy3kax Ha peqyHoR CToK
(TaGsn. 3) nepBad CTalus BIaMMONEHCTBHMA 2aTPAT X KOMIIEHCALUMOHEKX
$AKTCDUB CTOKA HabioaaeTcs Jiillkh B BepxXHeldl 4acTH faccefHa AMy-
1ApbY, 3aMExasMoi cTeopoM . KepkM 3He Bofoz2adopa B KaplHCKUHN
A LADAKYMCKMA KaHaMH.

BMecTe ¢ TeM, QTieJibHEe 4YacTH 3TCH TEeppUTOpHH, TAe aHTpo-
TCTeHHNe HACPY3KU Beauky (faccepHul CypXxaknapbi, llepabagzapby o
“acTEVH0 KaprpHMrasa), HaX0mdTCcA yXe B TPeTheR CcTaluy.

BoJbiiesi 4acTk faccefHa ApanabCKoro Mops M. ocofexHo Gacceft-
3 CHDAADBH, HAXOOMTCH B TpeTkel CTandu AHTPONOIeHHOC EQZiaefc-
TEMH HA PEeuYHOW CTOK, XoI'Jla KOMMeHcaUdOHHHEe BO3MOXMHOCTH OacceinHa
DAKTHYECKH WCuepllaHd M pocT BOAOMNCTPeOJIEHUA COMPOBOXAZETCH
VMeHRIEHHSM Deysoro CTOKA BO BpPeMeEH M N0 [LIMHe TOTOKA.

3Ta o0WAas Ans DEerMOHA 33KOHOMEPDHOCThL BHPAX3eTCA YpPaBRHEHHS-
Mil  PEerpeccuy, KoTophe B8 HADJAWIEeHHOM uHTepBase Ko3dduuKeHTOR
HIBATHA CTOKA JIMHEVHH, T €. Ay = -A + B, rie Ay- yOHAb CTOKa, B
LPOLIEHTAX OTHOCUTEAbHO NDHHATOrO ACXCIHOTO YDOBHA, A - [apa-
METD, ONpeleNspuiMi MHTEHCUBHOCTL MpUPOCTA YOAM CTOKA B DA3HHX
TPHPOOHNX 20HAX, a B - NepBoHAYAJIbHHH YDOBeHb WUCKAKEHMHA CTOKA.
T0 eCTh erc AHTDohoressHe H3MeHeHWA B "YCJNOBHO-eCTecTBeHHOM"
fiEDHONE TIC CDABHEHWD C 2CTeCTBEHHLIM.

[lapameTp B Bo3pacTaeT N6 LVIMHE TOTOKA 110 Mepe YBeJHYeHMs
CTeMeHd U3BATHR CTOKa. [ICCKONBKY AHTPOMOIeHHHe Harpysku Ha npi-
HATCM YCJNIOBHOM ypozHe B OaccefiHe Chplapbi OhM BHEe, 4eM B 0ac-
cefHe AMyzapbu (Tala. 3)., TO K BeJM4YMHa MepBOHaYANBHOIG MCKaxe-
HHA CTCKA B B NepsoM GaccefiHe Ooablle, YeM BO BTOpoM (Taby. 4).

KoaduuueHT A KOJMYeCTSeHHO BHPAXAaeT BHABJASHHYW paxee 3a-
KOHOMEDHOCTS: 3  MpciecCe BOAHHX MEMHODAUMP OJHOBDEMEeHEO

100



[
L]
]

A

YOI CTOK2 NPOUCXCAUT MepepaclpellelieHite efro B0 SDEMBHM U TID
NJMEE MOTOKZ. 3a CHET 3TCr'0 UHTEeHCHUEBHOCTH YOHJMM CTOXA yMEHbUa-
eTCA [0 AJIMHE [I0TOKE ¥ B HEBereTAUWCHHBY TepHOL {(NDW pasHHX A)
10 CPaBHEHUL ¢ BereTaUHCHHEMHU.

B CUJY MEHBUWEDC BAUAHUS KOMIBHCUPYWUKX QAaKTODOB (DpexIe
BCEr'0 CTOKA BOZBPATHHX E0A B PYCHO DEXM) CTOHK AMYyIapbd yMeHblia-
eTCS M0 Mepe W3bATWA CTOxka OoJjee UHTEHCHMBHO , YeM B GCacceMHe
Cuplape#t (Tata. 4).

Tatnuua 4

lapameTpsl ypaBHeHu# perpeccuu Ay = [(A)

Mal - OXTABPE HosOpb ~ alpedb
Peka, CTBOD
- 2 r A B P
CHpOapbs:
KUWJI. Haje ~ 36 1.7 «0,88 -32 528 0.8l
r. bexabal - 99 41,8 -0.32 -8 54,0 -0,85
Ky, Kokoynak - 80 34,8 -0. 97 96 a2 =S
. HazanuHck -1de 5.2 =089 =108 550 =0,83
AMyZIapb4: . )
D. Hepky =8 1.t =094 109 25,9 -0,80
TeCH. TOAMYKH = ol B2 =094 ~ 70 181 =D,83
KA. CaMaeta =118 38,6 -0,86 -158 78.6 -0,96
B

pad

f
=
)

MpuUMe Y
HUM Ay = -4 + B

r - KOQPULHEHT KoppeaflMud yoDapHe-

CnHcoK JNMTepaTyph
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CAHMM. -1987. -Bum. 124(2058). -180 ¢.
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¢. 3. PybuHosa

TPAHCOOPMALIMA T'ONOBOI0 CTOKA H KAYECTBA BOJIN AMYJAPBH
MoJ BIAHAHHEM BOLHMX MEJMOPAIMA B EE BACCEHHE

loBilicHAE AHTPONOrEHHEX HArpy30K Ha pevHo#i faccedH TIPUBO-
BUT K KOJMYeCTSEeHHOMY MCTOUEHMN BOLHHX PEcypcos ¥ YXYRUEHHD Ka-
YEOTE2 BOAN.

PACCMOTPUM 3TOT {IpOLeCC Ha IpUMepe AMyZapby 3a 1960-19SC
Molbl, OQUEHMERAS M3MEHEHWEe CTCOKA M0 pycay DeKy M0 BHPaXeHHN

K= (¥,/¥,) 100%,

rae K- KosQQUIIEHT TpaHcdopMalMM CTOKA; Y,~ CTOK B CTBOpE, 3aMH-
KapweM o0nacTb ero UCHOJIb30BaHUA. VY,— MNPUTOX BOJAH M3 30HH (Op-
MUDOBEHUR B 30HY erc HUCIoJB30BaHKA. KOoJQpuUeHT K XapakTepuzysT
TY 4aCTb PpPedYHoro CTOKa, KOTOopas HOXOAUT L0 COOTBETCTBYRUED:
CTBOp2 Ha pexe.

[IDHTOK BOON M2 30HH dopMUpOBaHUA MDPUHEAT YCJOBHO N0 CTBODY
BepxHeaMynapbUHCKRUR. B HeM B 1566, 1967, 1970 u 1971 roiax CToOK |

pPACCYWTAH N0 PaKTHYECKHUM U3MEepeHUSM, 4 B OCTajlbHHe I'ofH - 10
CyMMe CTOKOB p. I[ISHIK - nocT Huxaw#d [IAHOX ¥ p. Baxw - nocT Tur-
LOBaA DAJKA.

CTOK B focjefHeM cTBope B 1981, 18982 ¥ 1984-1980 ronax
[IPUHEAT 10 TMAPOMETPUYeCKUM HAOJWISHUAM, & B OCTaJIbHHEe TIoad
ROCCTAHOBJEKE MO CBS3M CC CTOKOM B 3TOM CTBOPE. DACCYMTAHHEM Me-
TOIOM DYCNOBOTQ BOLHOrO 0OanaHca Mo BhPaXeHUD

Yoo ¥n ~ ¥Yeoa T Ycop:

Tle Y,- CTOK B YCThe Baxmwa: Yy,—- CTOK Baxua B cTBope TyTKayn u#au
TIDARENSHHEN K HEMY! Ygog ¥ Yegp — BONO3AGOD U COPOC KOMNEKTOD:
HEX BOD da ydacTe TyTKaysnl - YCTbe.

LTOK BOJEl B CTBOpe "BepxoBbe" (HMME YCTbS D. KadupHurae)
He AMYZapbe ICJiyMeR DacyeTHHM NYTEM 10 CYyMMEe CTOKOB Ha MoCTAX
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‘
'BepxHeaMyBapsuHCKmd, HaOMpHMIaH - yoThe M HYHIAYE - ACKapXona.
iflp 3TOM CTOK HadMDHHIaHa B YCTBe TEK¥E DACCHMTAH METOMUM pPYyC-
JIOBOIO DanaHca. AHAJIOTHMUHO MOJIYYSH CTOK AMYRApbil B CT30pax He-
Mo (Huxe ycTha D, Uepaban) u T'. [3paxoy.

Bo BCSX OCTABUKXCA CTBOPAX CTOK AMyAapou PHKCADYeTes TKIL-

DOMETPHYECKH.

CTBop Kemd 3aMblkaeT SepXHOW 30HY OaccedHa AMYiapbH. EHEE
pexka He MpUHUMaeT TPUTOKOE.
. Bce pacnooAeHHHE HUXe CTBODH B DyCNe AMYNApsit 3aMbKAT
yYacTKU peKd. 2 Oosblied WM MeHbWeR CTeNeHM [OABSepREHHHC 2HTEO-
MOTeHHHM HAIDY3KAM, {HOMKATODOM [OCAEIHUX CJAYEAT Eonoa3alop Wue
pexy ¥ cOpoc 8 Hee KOJNEKTOPHHX BO.

C 1960 roma 1o 1990 roa CYMMap:ibfl s0m0zatod B jaccelle e~
yBequuMAcA (Ges Gaccefia p. faHmx) ¢ 22 1o 53-64 rRMP/T0A
1885) ¢Tenekdh Hat

fTads. 1). B ropu cpenHer soUHOCTH (1960 U
ATHS CTOKA Bozpocsia ¢ 33 Oo 102 %

| OcHOBHOA npUpNCT BCA03abopa NMPHXOAATCHA HE Cpelize |
gee TeueHWsa pexd, COOTBeTCTEEHHO, B 2 H 1.2 Daaa.

Ha ydacTke Heau@ - TosimyioM, [h2 OepyT H34aJ0 TDAHCMErpoT-
DasibHEe KaHAMW HApaxKyMCcKdAl, HapuM#cKill ¢ AMYTyXapcsiod, Bol0Za-
50D 3a pacyeTHHA MepUCA BHpOC ¢ 3.5 L0 286-30 zM* /ol

B HUNHEM TeuYeHMM peKrd Boic3afop Takke ysesmuuJces (Tadn 1.
fEKOTODOE yMEHBUEHIe ero B MoCJenHie MoAk CRR3EHO ¢ JIEDeHOCCH
jono3afopa 8 1843 KaHANA B BeDXHUR Obed TRAMYRKCKOTC SOL0XD2HI-

Imr:l.

HHE-

OTHOCUTRJBHO CYMMADHOT'C BCAGC3a00pa B HaccsiHe #sbaTie 70
8 B cpeayeM TeueHMM (Heaud - TOAMYRH) BO3pOC/C € 22 A0 484, A
8 HHKHEM YMeHbWHACC> ¢ 13 Zo 30%. Bonozabop 5 HaparkyMCril, Kap-
{QHGHMR A AMYGYXapckuft xaHam 38 HeoJelyeMet  depica YTPCHJACH
{Tads. 1) ¥ cocTaBud 17-35% OT CYMMAPHOTC KH2LATHS B GacceRHe U
38-75% oT Bojo3atopa Ha yyacTke Hemmd - TosMyos. [Dd 3TOM LOJS
BBpaKyMCKOI'0 K2Haja cocTaBngeT 17-203 0T CyMMapHEsro  (8%8THS
iToxa 3 Oaccefke. Pe3koe yBeaMuesne Boio3atopa Wz DEXy compo-
BOXNAICCh MHTEHCUBHBIM UCTOWEHUEM PoUHOrG CToka (Tali 2.

Ec/M B CTBODEe, 3aMuXaWUleM BeDXEKH 30HY (HeMmid . CTOK Do

TG

IDAKTHYESCKHM He MEHSeTCf, TO HUMXE 00 TeYeHHR (aCJRIaeTcs HpAD
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Bonosabop B GaccedHe AMy[apbu, KM®/rof

Tabanua !

g road
JIEMEHT pacueTa
; 1960 |1965 |1970 [1975 [1880 |1985 |199C
CyMMapeEHR Bojaoc3atop
00  Kuma. Hasuiaxap. 22.4 28,4 40,3 47,2 59,8 63,5 58.0
70 ¥, % oT npuToka. 33,0 52,0 58,0 80,0 94,0 10,0 71,0
B0N03abop Ha yuacTke )
Hequd - THAMYIOH. 5.6 8,1 127 18,8 25,3 30.1 27.8
To ®%e, % 0T cymMmap- : <
HOT'O BORO3abopa. 25.0 28,5 31.5 39,8 42,5 47.4 47,9
Bonozabop Ha y4acTKe 5 Bl
TosMYyIOH - HyRYC. 9.6 11,1 141 17,5 23,6 21.6 17,7
To ®e, & OT cymMmap- .
HOTo Bojo3abopa. 42.9 39,1 35,0 37,1 38,7 34.0 30,9
Bornozalbop B Hapaxkym-
CKUll, HKapuMHCKUR K
AMYOYXapCKHil kaxaJH 3.8 6.4 8,8 15,1 19,3 22.6 20,9
To xe. % 0T CyMMap-
Horo Bojo3abopa. 17.0 22,5 21,8 82,0 324 35,86 36.0
To %e, % OT cCymMMmap-
HO'O  BOoJozabopa Ha
y4acTke Kemd-Toamyos. 67.0 79,0 69,3 80,3 78,3 75.1 78,2
Bonopzalbop B HapakyMm- -
CKUA XaHaJj. 3.8 D6 KA 9. 1.0 422 11,5
TO ¥e. % OT cCym™Map- .
HOI'0 BOj03adopa. 17,0 19,4 18.4 20,3 18,5 19,2 20.0
To xe, % 0T cCcymMap-
HOI'0O  80J03a00pa Ha +
yyacTke Kend-TosaMywH. 67,9 67.9 68,3 561.1 43.5 40.5 41.7
TpuwmeyaHye Bonosabop 6e3 GaccefHa p. [AHIK.

BHPAXEHHEN OTDHLUATENbHER TDEeH.

(puc. 1). Tak,

B ['OAH chelHef

BOJHOCTH (1960 4 1980) CTOK BOAN y HyKyca cokpatuncd ¢ 79% 0OfT
MDUTOKA ¥3 20HH QopMUpOBaHHMA 10 19% ( Tadha. 2).

[Ipd NpaKTU4YeCckd DABHOM NPHTOKE U3 30HH dopMuposakyud B 1980
W 1585 romax cToX B TiesMyWHE YMEHbWMJCH c 86 go 59%, a B [lapna-
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Tay ¢ 18 [0 2% OTHOCHTEJIbHO NPUTOXE W3 30HH (QOpPMUDOBAHUS. B
80-€ I'0fs 32 Npeless 30HH [I0TpebJedus ctoka ([lapaaray) yLoaKA0

()

AW 1-2% OT NPUTOKA BOON U3 30HH (UpPMUpOEAHKA (Tadh. 2).
Tabomya 2

CTOK AMyZapbH B CTBOpax, 3aMbikawumx obiactH
ero HCMOJib3OBaHHWA, % OT NPUTOK2

-

4 FoLp
PacueTHLe CTBODH | . s e
: 1960| 1965| 1970) 1975| 1980; 1985, 1990
i PUTOK M2 ZOHH QOPMI-
0B3H{R. M°/C 2140 1742 2180 1880 2007 19658 2579
TOK 8 CTBODax, (%)
Kequd (pacuyeTHbi) 117 Ha g 238 8 HE 4l
- Kepr# 114 104 38 92 95 24 65
. apamoy (pac4eTHb) 32 99 g D4
. Jlaprasara _ 86 58 &8
- ToaAMYy©H 95 34 16 QE 59 449
HYKycC 79 58 50 :E 18 7 9
' K3nuiaxap 81 64 54 2 18 7 8
£_ [laphartay o7 56 22 18 Z i
-
:

HHTEHCHBHO® HCTOWEHEHe CTOKa AMVIALBM B NpeLedidaxX cpelHerc W
HIKHETO TEUYEHHA CBSA32HO, [pexJje B8gerc, ¢ pOCTOM RoRozalon:
dpuc. 1.

BmecTe ¢ TeM fIpouece ycyryOageTcd ¥ cneidukodl OGCTpoeHuA
BONNEKTOPHGH CETH B ITOM DAMCHE - JHUB HEXOTO pad YacTh BO3gparT-
BHX BOL MOCTYNAET B pycJio peku {(Tata, 3).

Ecnr B BepxHeM TeyeHHd (CTBOD Heqyd) B pYCHO Bo3gpallzeTod

8KO0JI0 YETBEDPTH U3BSTON0 CTCKA, TO B CpeaueM - amis  10-1
§Ta0a. 3).
HEKCTOPCOS YBEAWYEHUE CTOHA HOUVIEKTODHHX 504 UMEET MECTH Hi
WMacTke Yapamoy - TOAMYIH 3@ CYeT 4BYX MATUCTDANBERK Hoes=o-
POB (I'siaBHOrO JleBoOEpeXHOro M [J&BHUMD BYXapexoro). B HARHEM
feueHuy pekdt (Huxe ToAMYKEZ) COPOC XOAAEKTOUEHX BOY B Dycas He-
f?HHH. M K CTBOpY I'. HYKYC B DEKY BOIBpailigercs Jwle 10-11%
ST0ka, mawvaToro sspe (Tads, 3).
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PHC. 1. 3aBHCMMOCTb U3MEHEHMS CTOKZ p. AMYDapbH (¥o/Vya, #
OTHOCHTENEHO NMPHATOKA ¥3 30HH POPMHUDOBAHWA) NT CTeleHH ero MIb-
ATHA (dyu,) 1 - BepxoBbe, 2 - Hemaud, 3 - Hepku. 4 - Yapoxoy.

o — TioAMYIOH, 6 - HyKyc, 7 - Kawaaxap.

3aMeTUM, YTO KOJINEKTOpHHe BCAH SABASKKTCA JMEL YacTbl BO3-
BpaTHRX BOA. WX pycJ/oBad cOCTaABNApWAA YMEHBUAETCA TC Mepe yia-
JIeHHs1 OpolaeMHX MacCHBOE OT pycJia peKd M NpaKTHYeCKU pasBHZ HYJIO
4JiIsi MAcCHBOB. aHaJIOTMBHHX 30HAM OpouweHua HapaxyMcxorc, Kapumy-
CKOI'0 ‘M AMYOyXapckoro Kasanos.

YMEHDUWEHHE KOMIEHCUpYDUWed CHoCcOOHOCTH BO3BDPATHHX BOA BHHM3
10 TE4YEeHUD pPeKH HIRCTDHPYET PHC. 1. MPK paBHOM HIBATUH CTOKA
ero yOmulb YBEJMYMBAETCHA BHU3 MO TEYEHMD PeKu. AHAJOrUUHAS Kap-
THHa HabJplaeTcs B APYIdX pekax pervosa (1].

TpaHcdopMaliis BOOHOIO CTOKA BHM3 M0 TeueHHw AMYyAapbil Co-
NpOBOKIANAChH YBEJUYEHUEM €I'0 MHUHEPaNU3auuu.
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Tatmua 3

CTOK KOJUIEKTOPHO-APEHAXHBX BOMO B PYcCJ0 AMYN3pbH
M ee cocTaBaswuMx (6e3 p. Ianmx),
kM’ /ron ¥ % OT BeJMYMHM BOJO3abopa

ERMHY - [onH
3aMEKaLUE | U6 U3-
CTBOD (MepeHMa|1960 |1865 |[1570 (1975 [1980 (1885 11390
KeJud kM3 0,67 1,20 2,72 2.71 3,40 3.10 2,91
% g4 14,0 238 255 30,7 26,9 £23.6
Yapaxoy Ko 3.09 4,10 3,84 3,631
2t 10.9 12.1 9.9 8.8
TRAMYDH KM 3,84 4.835 5,88 6,27 561
4 59 .8 1654 15,1 14.0
Hyxyc K> 4,08 4,57 6,17 6.77 6.27
E 10,5 9.9 10,4 10,7 10,8

Jd

; fi3aMeHeHe cpellHe [I'cIO0BCH MUHEDAMM3SUMM BO BpeMeHd U 1o
,_iI:IUII'IHE [ICTOKa KHCchaeJoBaliGCk [I0 BHpPaXeHHD

Ky= (ZU;/2Ug) 100Z,
@ﬂe K- KO3(dMUEET TpaHCcPopMauuy MUHEeDaM3alydi# B 1-M 3&MEKaDLEM
CTBOpE; XU, - cpelHdas rofoBasi MHHeDan M3auus B 1-M  3aMHKapleM
%TEDDEI 2Uy— TO Me B 30HE POpPMUDOBAHUSA.
i HosdouueHT K; NOKa3WBaeT HIMeHeHWEe MHHepaJu3auMd (B %) B
%TBDDE. 3aMbiKapileM 00JacTh MCMOJIB30BAHUSA CTOKa, OTHOCHTEJIbHO &€
SHaueHu# B 30HE (QOPMUDOBAHUS.
; [IOCKOJIBKY SCTEeCTBEHHHE (OH MUHEeDaJM3alMKH BOJN AMYIApEH
Onpejie/iseTCA e 3HAYEHMAMM B pexax NAHIX ¥ Baxw, BeqMunHa Zis
PaccuuTana Mo YpaBHEHMR CMEUWEHHMS BOJ ITHX ABYX PEK
\

{ SUp = (TUp*Qu+ TUL#Q,)/(Qy* Q). (4)

[
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rze U, ¥ IU,- cpesHss PONOBas MMHepaiM3alMs BCAN B CT30paX
Baxil - Capurysap ¥ Nas4x - nrr Hakeuad  [Iseox;  Qy 4 Qp— Cpelsne
TOAOBNE PacXolb BOOH B TSX Xe CTBOpax.

MUHEpAIM3AlMS BONN AMYZapsM B CTBOpax BepxHeaMmylapsnHCKui
i BepxoBbe pAaCCHUTaHA MO YDASHEHUW CMeweHWs BO4 C YHETOM Ka-
YeoTB2 BOON B CTBOpax MSHAX - nrr Huseud [asgx, Baxwy - THrposas
Danka M KadupHUrad - kM. TaDTKH.

B Apyrux crTeBopax (Taodos. 4) cpelrHe T'OJIOBHE 3Ha4YeEHs MifHEDa
MH3ALMH ToaVUesY ¢ YYETOM e K3MepeKEHX 2Ha4YeHMR N0 MeTOMIKE

CARAIMH [1].

Tabouuya 4

TpipPoCT MUHEpPANM3alMY BHH3 110 TEYEHHI AMYIApbH.
B % 0T ee 3HAYEHHH B 30HE POPMHUPOBAHHSA

(lepHO B pacyeTa
PACYETHHE eNMHWLOE [ : oa raat
! 1] o L)

1960-1969|1976-187611977-1982 11585~ 158
CTBODH: _
BepKHeAMYIApbUHCKUR 15 18 18
HepXOoBbLEe 12 14 L3
Heand 32 31 18
HenKy iz 30 83 48
HADOROY 76 -
Anpumx 26 34 87 2 4
THAMYOH 24 g9 127
Hyrye a1 53 107 169
LU XD 20 91 106 190
¥4acTHHA:

CEeXHEAMY AaPbHHCKUN - ]

LeploBLe =+ -4 =3
BegxoBoe - ARJHD P 17 3
Kemd - Hepuu -2 32 30
HapKy - 4a j]_ﬁ-:{}j 13 46
3pnaoy - WIBYEAK -9 3
WaruuK -~ TudaMyos 50 32 30
ThoaMylod - Hykyc -31 3 42
Hyxyc - Haxagxap =11 38 =3 21
Henﬁn - HIp4HK 14 4 4 49
wemd - KInagRap 53 73 172
Fepkn - Kasampxap ! 61 43 142
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S3YJNbTATH DACYeTOB, NpeACTaBJIeEHHe B Talhi. 4, [0KasHBawT
creLynuee.

B cTROpax BepxHeaMyIdapbHHCKHME ¥ BeDXOBbe MUHepaJu3alus BO-
IOH BO3DACTAET HE3HauHTeJdbLHO - He fonee, 4eM Ha 18%.

lons BO3BPATHRX BOJX B CTBOpe AMyIapbs - BEDXOBbE He [IpeBh-
mwaeT B%, U 3To onpefeareT CTA0HIBHOCTE MHHEpaJuM3ailMK (pUc. 2).

U, MFJ',!.‘;ME
1300 -
O
1100 - o =
n
-
900 - “ 2
&
A o=-1 .-2
a 0 W
CIE 'l'. .. B ‘,:: X -3 e |
5 8 % a5 o
e - g" - Pty GCF
m-3 o-10
2,0
(]
- ﬁ'&
.' o8®
]
1300 - e e o o —
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

!
1

| Puc 2. 3aBHCHMOCTb CPedHed COA0BOY MUHEepaausauWy Bo4s  (2u]
- AMyLapb# 07 NOJH EDEEpdTPﬂK BOA (dg, ﬁﬁ (Cpeatee 3a 5 Aer).

1 - Baxw - ycThe, 2 - [laHm® - HiHIM |I9HIK, 3 - BepxXoBbe,
- BepxxHeaMyzapbrHcrada, S5 - Keom@. o - Kepku, 7 - Yapaxoy,

8 - TioamywH, 9 - Hyryc, 10 - K3BUIRap.

Ha y4acTKe BepxoBbe - Hesud HabipAaeTcsi HeKOTOpHHM pocT MU-
. HepaJiMzallii, CBS3aHEN] C YBEJMYSHUeM [0 BO2BPATHHX B0L B CTO-
' Ke pexy. 0OpfHaKo, TIOCKOJBKY IICCJelHAHR HeBeJHKa, a CcTeledHn Hab-
' ATHA CToKa He MpeBblaeT 20% (puc. 3), TO ¥ [IPHDCCT MHEEepaniza-
PN B CpelUHEeM 34 MHOTCJETHe MeHfeTcHs cnabo.

! "'1"..1
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PUc. 3. 3aBUCUMOCTh A3MeHEHKUS CpenHel IecloBOW MHUEepasuz3a-
UAM  BOOH AMYyZapby (2U./2lUs) OT CTENEHH HU3BATHA CTOKA (Qy,)
(B # OTHOCHTEJIEHO 2HauYeHMW B 30He QOpMUDOBEHUSA).

1 - Kemud, 2 - Kepkd, 3 - Yapawoy, 4 - TIOAMYWH, 5 - Hyxyc,
£ - Hasmmwap.

Ha yuacTre Keaud - Hepkil 8 HayaJle 70-X I'OACB MUHEpaJM3al#s
BOLZH MNDAKTHYECKM He MeHAJaCh' (Tadh. 4). B nocjelywuye oI 0Ha
yReMUYiBaJach 10 Mepe pocTa JoaM BO3BPATHBIX BOL (pUc. 2) H  YEBE-
JMVEeHUS USbATHA CToKa (pUC. 3).

Ha yuacTxe Hepku - HYaplmoy UHTEHCHBHHA poCT MHHepaausalipu
dalaKlaeTcs B TICCJAENHWS TOAH, YTO MOXeT OHTh CBA3aEO CO CTPOH-
TeilbCTBOM CynTaHnarckoro copoca M3 HapuMHCKOM CTEr.

Ha yuacTke Yapnaxcy - WIBMMK MMHEDANK3ALUS MPAKTHYECKU He
derieTed (TabJd. 4), 4 A0 CcTBopa TWAMYKHA BO3PACTaeT MO Mepe
pocTa [OJIM BO3BPaTHHX BOJA B CTeneH! WsbATHA CTOoKa (Taba. 2, 3).
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B UEAOM [0 30He UHETEHCHBHEONC 1oTpeldsesyd cToxa (Henud
Ksbiiakap) B8 80-e roAN MHHEpPaSH3alUWs B8 CLeliEeM 20ozpocia #a 17g%
(OTHOCUTEJIDHO MUHEDAIHZALNMK B 30He QODMUDOSAHHMA CTOKA) N0 opasd -
HeHHlo ¢ 59% B Hauane 70-X roposB (1adl. 4). B oTAsAbHES MOAH

. [IPUPCCT MUHepaJausatMd MoEeT gocTurarte 300X (puec. 3). Poct miHe-
pald3ailiuy ONpefenaeTca YBENUUEHUEM KIBATHH CTOKA M3 pPeKkd (pUC.
3) ® A0JM B03BPaTHHX BOI (DPHC. Z2).

VMOHHEE COCTA2B DEYHHX BOX 3aKCHCMEDHO CRA3AH £ pOCTOM MREe-
pan3aiun.

flc Mepe pocTa 2HTPONOrEeHHHX HAILY30K XOHUEHTDALMS BCexX oC-
HOBHEX WeCTH WOHOB YEENUYXBAETCS Bo EPEMeHH U 1o AJMHEe NOTOKa
(TabJ. S5). OOHaKO, TeMiH pPOCTa KOHUEHITAIMM OTASARHEHX HOHOS

PAZAHYHA.

e

QLA D

H3MeHeHHEe HOHHOI'0 COCTaBa. BOJIb AMYIApbLH
B ¢asy cnaga NMONOBOALA,
B % OT 3HavyeHu# B 30He dopmHpoBaHH#A (llaHmx - Hwxsu¥ NsHix)

B PacueTHHHA M oHs
LTBOP IepHCi, c—

romH | |Ca?* [Mg?* [HCO,” 50,27 [C1-
r. Hepkn |355-1G65 1z4 32 104 {51 &0
19661978 147 135 24 238 1li<
1976-1988 139 235 131 28z 17s
Kiwn. ANbHHK 1959-1065 132 88 108 14 b
19661375 156 136 102 248 186
1976-1988 1587 286 127 g 18Y
¢T. JaprasaTa 1975-1988 181 32C 148 455 258
TeCHUHA TRAMYOH 1969-1975 145 195 119 206 108
1976-1989 200 330 103 438 228
P. Hykyc 1959-1965 127 128 101 164 100
| 1966-1978 153 153 107 232 132
1976~1688 198 322 113 448 R2&§
K. X3nnmkap 1966-1975 166 182 ile 285 160
1976-i988 242 42C 120 628 334

—
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TaxK, HamnpuMmep, KOHUSHTpalLWs MOHOB KaJblMA B CTBODE KM
Hapnaxap Bo3pocsia B 1876-1988 rozax Mo cpaBHEHMB C 30HOH QOpMH-
poBaHus B 2,4, a Mar#uda - B 4,2 paza. HoHlUeHTpalMsa TMIpoKapOo-
HATCB BO3pocsa B 1,2 pas3a, a cyhspaToB - B 6.2 pa3a (Tadn. 8).

B peayasTare pas’iuvHON MHTEHCHBHOCTY YBEJHYEHUA OTIeJIbHHX
MOHUB C pPOCTOM MiHEpANK3aLMY MEHAeTCH COOTHOWeHHEe MOHOB  (Tabd.

6).

Ta0mua 6

COOTHOmEHHEe HOHOB B BOJie AMYJapbH

Ha crnaje MoJoBOJAbSA B % 3KB.
| PAcYeTHHNA A 0HH
CTBOD [lepuol,

aodils Ca** [Mg** |Na*+H* |HCO5 ™ [S042°| C1°
. Hepku 1955-1965 18 9 12 25 7 18
1966-1975 12 24 14 22 8 20
1976-1988 13 21 18 16 14 13
KAWN., WYUK 1959-1965 18 19 13 25 7 18
1966-1975 13 4 13 23 3 19
1976-1S88 11 24 15 15 12 23
TeCHUHa TwoaMmypd  1955-1675 16 20 14 23 12 15
1976-158% 8 25 17 18 13 19
. Hykyc 1956-1965 16 19 15 s 10 7
1866-1975 13 21 16 22 3 1S
KU1, H3puingap 1966-1975 12 22 1€ 20 9 21
1976-1588 5§ 26 18 16 11 23

B npenenax Kaxacro CTBOPa B MOCJefHUE ol BE3POCAO OTHO-
CHTeJIbHOE COlepxaHide CYJbQATCB ¥ XJODHIOB E QHHOHHOH rpymne o
MarHua, HaTpUs C KaJueM - B KaTUOHHONH. AHANOIWYHBA NpCUece Mpo-
HCXCHAT M 1O JJMHEe NOTCKA. ECAM 3 CTBope r. Kepk# B cpellEeM 23
1976-1988 rogu cymMa cYJIbdaTOB ¥ XJODHAOB COCTABJSAa 37 ¥ 3KEB. .
TO B CTBOpe KMUJ. K3binap - 44 % 3xkB. OTHOCKHTEJbHOE COAEDRAHUE
B KATHOHHOA Ipynne NpaKTUYeCKW He UaAMeHWJioch (Tadn. 8).

112




HOHLUEHTpALMD TaK HAZhBAeMEX TCKCHHEEX MOECE X&DaKTeLMIYeT
rabn. 7.

¥
i Tadauua 7

CPeHAA MHOTOJIETHAS KOHLEHTPALMA TOKCHYHMX HOHOB
B BOJe AMynapbk, Mr/m’

A B —

EOHUEHTPALMA B CpafHeM 3a Mjk

CTBOR 1961-1965 IJBb 1800

Mg?* [Na®+K* [S0,%" |C1™ |Mg?" [Na® K" [~“ - e
BepxHeaMyaapbiuH- 12 50 100 86 12 89 100 55
CKUA
P. HEpPKU 14 55 120 770 23 B2 190 1.0
KUl das4uK 18 65 145 83 36 130 288 17C
TeCcHHa TOAMYDH 32° 118° 265" 136" 39 140 312 18&
P, Hyryc 19 70 185 90 48 165 370 2.8
KAWL, K3wimkap 156 60 185 75 47 188 3718 220

IlpuMmeyaHdne »- ceegedud 3a 1971-1372 roos

B BepXHEM TedeHUM pexy (BepXHeaMylapbUHCKI) KoHUeHTPALUS
OTHX WOHCB MPaKTHUYSCKH He MEHMSSTSH, 4 B CPelHeM j HiE4eW Teue-
HUH - E03pACTAST BO BpeMeHH M [0 AJHHS [OTDKA. B HIGKHSM TeueHMY
KOHUeHTDAUMA MalHUA Haxe B CpelHeM 23 psl rfeT noeshivae? [iLK
(Tabn. 7).

CTATHCTHYSCKU AHAJMI COOTHCUWEHWH OTISSbHEY A0H08 ¢ WX
CYMMOR MCK@2ak. YTO DI MEHepasHsawin ewwe 800 Mr/aM® KoHIsh-
TpalKs MarHya, & TaKKe CcyMMa CYAbQaTHOTO H XJODHIECTe (OMUB
Npessiwaet UK.

. B crBopax Yapmkoy i MNBMMK CPENHSS IONOBAS  MAHEDEAK3ZLMA

B oTnesbENE [OMM JOCTHIAST 3TOr0 pySesa. Huxe TecHicm TRAMYOL

EE.&HHH FOA0BAS MUHEDAJMSAIUMA MDAKTAYECHH He OwBacT Hike 800
r/nvM?. CneposaTedbHo, 3AsCh HAOAUIASTCS NPEBHUSHMS CPefsix Jo-

@natﬂ: [UIK Marq4s ¥ cyMM cyAb@aTOB M XJOPHIOR.

4 Noy musepa/maatd 1000 mMr/am® 4 Bhille HAGMRAZSTCE pPesNume-

f=
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pye NIK HATPWS Y KaJus, a Mpv MUHEpaJu3alMu Buie 1250 mr/mm® -
cynbdaToB.

Takas CUTVAIUS BO3IHUKAET B HHKHEM TeYeHMM AMYIapbMu (HM#e
Hykyca). 3aMeTuM, UYTO 3HAYEHUHd MUHepanusalliu B oTiheskHHe fask
'MIPOJIOTHYECKO'O PEeXMMa MOTYT CYWeCcTBEHHO oT/muathcesl OT CDPeNlHU:
T'0EOBEHX.

B cTeope r. Tepmes MdHepaawszaius Boilie 800 Mr/am® Habmons-
eTcs, PJasHHM 00pa3oM, B fHdBape - anpeJie. B cTBopax 1. Hepku i
. Yapamoy MUEEpamulauys Huxe 800 Mr/mM® MMeeT MeCcTO JMWbL B M-
He - aBrycTe. B cTeopax kuan. WUNBYMK 4 BOIOKAYKa CTaHIMM Hapra-
HaTa Taxas MUHepa/M3auus B BUAe OTIAENbHEHX chyuyaeB HalnwaaeTcs
B MioJle - 4BT'YCTE, 4 HHUXe [0 TeYeHM pekd — B TeyeHHWe BCero ro-
.

————a=

MuHepamizauus Buue 1C00 mr/mm® B cTBOpe . TepMez BCTpedua-
eTCA B eIUHHYHHX caydasxX B ¢espaJe - anpese, B CTBoOpax Hepku -
Yapmkoy - ¢ oKTa0pA NO anpenk, a HAXe 110 TeYeHWow - B Jwboe Bpe-
M oza.

TakuMm o0pazoM, eCJIM B BEpDXHEM TeueHWHM AMYAapbd KPUTHYECKHE
3Havyenyd (npeshpapwye [IK) Marinda, cyiabdaTHOrC H XICPUINOIO HO-
HOB OHBaWT, [JaBHBM 00pa30oM, B MeXeHb, TO B CPeIHeM U HHUMHEY
TeUeHUH - MPAKTHYSCKK B 'TeYeHUEe BCEro roja. :

RECTKOCTL BOJH AMyHIapbdl B CTBOpax TepMmes W Yapaxoy Kojet-
JIETCH B Mbsie - CeHTAfpe oT 4,4 Mr- 3KB./IM® 10 7,8 MP-3KB. /IM°.
B dAHBape - MapTe 3HAYEHHA ¥ECTKOCTHU npesbmianT [IZK, B CTBOpa!
HapraHaTa % ToaMyoOH XeCTKOGTL MnpessiaeT [1BK yxe ¢ ceHTaAbpd il
MOHb, @ B CTBOpe I'. HYKYC - B Te4YyeHUe BCero roja.

AHAJIHZ ACXOJHOH MHPODMALMM 1O OUOISHHOMY DEMHMY AMYISDELL
(Tabn. 8) MO3BOJIAET CKa3aTh CJielynles.

KUCJICDOIHEN DeMUM DpeKd Ha NPOTANKEEUM BCSTO PYCJNa HE BHXO-
Wt 3a npelead K. [lokazaresb XK yBeauuyMBaeTcs BO BpeMeHH
10 AJiMHE M0TOKa. 4YTO CBUAETENLCTBYET 00 yBeJAMHeHUM 2arps3HeHk:
peky. B HukHeM Obede THAMYWHCKOTO BOLCXPAHWIMAWA 3TOT 1oKaza-

TeJb [npesdwaeT [JIK (MM OJH30K K HEMY) MPaKTHYECKH B TSUYEHUHE |

BCErc roja. Pe3xoe yBeNuYeHHe KCHUEHTpaL#dM ¥eJe3a B CTBOpak
Kepku, WMubsMx ¥ JlapraHaTa BEpoATHEE BCEr0 (CBH3aHO C MeToOnus-
CKHMK NOrpeuHocTaMM aHau3oB. [lokasaTtemu XK B 30-56%, a Bl

Lid



Tatomuua 8

CpemHsia 3a 1970-1990 roas KOHUEHTpaUMA
OGHOreHHHX BeuecTB B BOJE AMY[apbH, MIr/aM’

KoHUEHTPALKSA
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R 7-39% cayuass npesumapT [I0K. [lpeBumenne [IK xene3a UMEET Mec-
TO B 66-91% cnyvaee, HabmolalnTcs eAMHUYHEE CcJydaud NpeBbileHus
[Ui{ HATpPATHOI'D a307a.

AHANM3 KOHUPHTpAUWMM 3arpS3HSRUMX BelleCTB B Bole AMYRapbH
OK23HBAST, 4TO [MPeKTUYECKHM [0 BCeH AMMHe pexMu (0T Tepmeaa Lo
Hykyca) HabuaozanTes chaydan npesuiteHuA [IK He(TenpoAyKTOB M  (Qe-
HOMOB. B TepMese M Hykyce zafuxcuposass chaydvau npesswedds [IK
DTYTH, & B Hyryce - @Topa ¥ MulLAKA.

[10 cCyMMe JUMUTHDYRWMX TIOKa3aTeJsleft nMepBoro ¥ BTOPOro KJjac-
CORB OITIACKOCTH BOIW AMYNADPbU Ha ydacTke Tepmea - HYKyC He mOpu-
TOSHN IS XO38ACTBEHHO- TUTREsSorQ BojJocHalKeHUs.

BhIBOIN -

1. 3a AcclenyeMHll nepuol pe3KOo YBeJHYMAcs Boa03albop U3
AMyZapbl B €€ CpelHeM M HUXHeM TedYeHMH. B cpefHeM TeueHum U3
pycda DeKH M3sMaeTcd OKOJIO MOJIOBHHH ee BOJHHX PecypcoB W TIpU-
MEPDHO TpeTb - B HMEHSM TeyedHud. TpeTb CyMMapHoro solo3abopa
NPUXOAMTCA H2 TpaHCMariAcTpaltibHuhe KaHane: KapaxkymMcku#i, HapwiHC-
KUA 1 AMyOyXapCexif.

2. FocT BONG3aGopa B KaHaMu cpeldHerc W HURHEro TeuYeHHs pe-
KU TDMBEN K DE3KOMY CHUMEHMI CTOKa B pYycJie. TaK KAk KOMMeHcHUpy-
pila9 BOSMOXHCOCTH BO3BPATHHX BOA, B OTJIHYME OT BEpXHEro Te4eHus,
3 OTOM paMoHe HEeBeJIMKA: Jumub oKxoaAc 107 BOAW, 3a0paHHO# Ha 0p0-
LieHHe, BO3IBPAWALTCH B PYCJAO B BHIAE KOJNNEKTODHHX BOA.

3. T DOCTOM H3BATUA CTOKA K2 pycha pexu H NOBHUWEHUA AOMH
BOSEPATHRX BOL B HEM YBeJdM4MBaeTCA MHEepaau2alms. HauOoabimid
LPEPOCT ee UMEET MECTO B CPEeJHeM ¥ HUXHEeM TeuYeHUU pPeKd.

4. POCT MHHEepaIM3alv¥ BOIH CBR3aH C YBeJUYEHUEM BCEX 0OC-
HOBHBX WECTH HOHOB, HO HauOoslee UHTEHCUBEO BO3pacTAeT KOHIUEHT-
pALMS MAarHWs, HaTpud., CyNbaTo8 M XJIODHAOB. 3TO NPUBCAMT X
rpaicopMalldy TUIPOKApOOHATHO - KaJIbIMEeBHX BOJX B BepxHefl 4acTH
OaccefiEa B XJODULHO - HATDUERHE - MANHHEBHE - B HUKHEM TeUeHHH.
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6. BHM3 Mo TeYeHM® AMYyIapbu YBEMYMBAETCH KOHUEHTPALMSA
HedTenpoaykToB, ¢eHoJcB U roxazaTens XK. Bce 3To cBUAETeNLCT-
BYET O DOCTe 3arpa3HeHus BOIH B DeKe.

CrMCOK JIHTepaTypu

1. Pyouuosa & 3 BiMiHHE BOOHHX MeJauopalMit Ha
CTOK ¥ THIAPCXMMUMECKUR DpexuM Dek OaccerHa ApanbCKoro MOps //
Tpynbi CARUIMM. -1987. - Bum. 124(205).-160 c.
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®. 3. Pybunosc, C.H. Jlopowuna

BIMSHKE BOLOXPAHWIMI HA BOJHHE PECYPCH PEK
CHPJIAPBS H AMYZIAPBA

MHTeHCHOKKAIMA UCHOJIb30BAKHKA BOOHHX pecypcoB B CpeiHeft
A3iy CBA3aHa C COOpY¥eHMeM BOJOXpaHW MUl B HAcToAWlee Bpema B
peruoHe dydakuMcHupyer Oosiee €0 BONOXDAHMJMI EMKCCTBI HE MEHEE
10 Mne. M° kaxnoe (5]. 0O0wveM BogH, colepxaulefics B HUX, OLEHUBA-
eTcd B 61,8 KM? , YTO COCTaBJAET 0OKOJ0 50% BOJMHHX DECYPCOB pe-
PEOHA M rapaHTHDYeT MCNoJb3cBaHWe CTOKa B ofbeme S0 KM°/roL.
DA  [JIoUAadE BOOHOA [IOBERXEOCTA BOLOXDAEMAXL OoUEHHBaETCH B
3543 kM2 . WM A% 0T [UIOWANM ODOUEeMHX 3eMellb peryoxHa  [5].
Soaellas 42cTh SnA0XpaduJinll cocpenoToueka B faccedHax AMYJIapbu M
Cuprapsy - 39 BonoemoR oOme# eMkeeTbo 87,5 um?

B c8f3¥ C 3THM PacCMOTPUM BJMAHUE BOJOXDAHWJKL HA BOAHHE
DECYDCH HA NMpUMEpPE STHX LBYX DPeK U MX MPHTOKOB.

CYMMapHHE [TOTepH CTCKA, CBH3aHHHE C COOpYXEeHHeM BOIOXpaHH-
AWHA. OIEeHNBAXTCS METOJAOM, OCHOBAHHHM HA COMNOCTAaBJEHUM CTOKOBHX
PI0B B BepxHeMm N HuxHeM Obedax MpH NOMOWM KOSQOUUUEHTOR TpaHC-

LOPMALHK CTOKE
Ky = Yoy 7 Ypy.

(e iy . KoadduupeHT TpanCPOpMEUMM CTOKE B BOONOXPaHUIUUE, I0Ka-
SHRAOIMIA, 20 CKOJABKO PA3 CTCK B HUXHEeM Ocefe MeH:lle (Ooasme),
uSM B 2epxHeM; Y., # Y, - CpelHHR 32 pacHeTHse NEepHORH CTOK B
FEpPXHEM W HUMHEM Obedax BOIOXPAHAIAWA.

BinsHHe BOAOXPaHWIMIA OLEKEUBAETCHA 0 BHPAKEHUD

oK = Ky - K,.
"¢ AR - ueMeHeHue KOSQOUUHMEeHTAa TpaHchopMalLuWd CTOKA 3a paccMar-
(BaeMHR 1-B nepuoll (Ky) 10 CpaBHEeHKH ¢ YCACBHO-£CTECTBEHHHM

(hy) YpOBHEeM.
Ing TOro, 4TOOH HCKAWYMTE BIMAHHE BOMHOCTH HA 3HAYEHMA KO-

L | E"E
1 1
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sOPUUMEHTOB, COMOCTABJASKTCH [MEePACLH, paBHHe [0 BoRHoeTH ( 00
NMPUTOKY K BEpXHEeMy CTBODY). KCIICNE30BAHME METCAd Mnpelncjaraet
Hauiyue napajfieflbEHX HaOMRJeHHH 2a CTOKOM pexi B BepxeM W Hix-
HeM Obedax Kak BO Bpema paboTe BOUOXpaHWIMUA, Tak ¥ B nbepuectT-
BYKUMA TepHod. 3TO. K CORAJIEHHK, OIPAHKYMBAET HOJMYECTBC HCOCHS-
IYEeMEX O00LeKTOE.

[Tony4yeHHHEe BHBOAN B 3HAUATEJbLHOM CTeNeky OlpeisasuTes Tou-
HOCTHI THUAPOMETPUYECKOIC YyYeTa CTOKA,

IArs Toro., uToOH CBECTY [0 MUEHMYMa BJMSHUE CJAYYalHHX [O-
rpediHocTe, aHAMMIUPYRTCA KOSQDULMEHTH TpaHCchopMaliMy CTOKa, 0C-
pEOHSHHNE 10 NATHASTHAM.

[Ipy HAUYHK CACTEeMATHUHECKVX OOIDEeUHOCTER B8 0JHCM HE CTBO-
DOB WJHM B OGOMX C PASHEM 3HSKOM MOXHO ODHATH K QUMOOMHEM BHBU
1aM Ee ToNbKO C BesMuYMHe, HO M O HaEIPAEJSHHUCTH [IPOLESCA TDEELC-
fopMaLlMK CTOXa B BOAOXDaHUJIHLUE.

B C3A3M C OTUM, [pP¥ HAIMUYUKM UCXOJHON MHEGODMauw#, BHRCIH,
[ICJIYURHHEE CTOKOBHM METOAOM, [DCEepsJYch SoIHHM JAJIaHCOM 30M0-
XpaHuJdila.

PacyeTs "CTOKOBHM" METONOM BHIIOJHEHW Jiia  ceMd daniones
KPYNHHX PYCJIOBHX BOHOXD3HWJMY pelHoHa.,  pPAClCUKEHHBX B Dal3HHX
BHCOTHHX 30HaX - OT IOpHHX {(Bypexckoe, TOKTOIYJIBCKOR! [0 pas-
HMHHBX, OKDYXeHHHX NYCTHHER (TyAMyBHCKGCe, YapLapHHCHOE).

06BEeM 3THX BOJOXPAHMJME cocTasngeT 85% Oo06heMa 5cexX  30[40
XpaHuMl peruora, 4 Jougls S800HOW T0BEPXHOCTH - 81% HX CyMmap-
HOW naowany. CJAeR0BATENbHO, BhBO/AN. TCHYHeHHHe ANA ITHX 00ked-
TOB, AOCTATOYHO Penpe3eETATHBHE ANS BCEI0 DErMoHA.

PacyeTH NOKa2agK (Tadsn. 1). 4TO CyMMapHEE [OTSDH OTOKA B
BOLOXDAHUMHKIWLAX COCTABMIM 4.8 xM3/rea. 3TC COOTBETCTRYET A%, 1E
OT CpejgHero o0beMa BOACXPaHW/MUL. DBoabllasd 4acTe 3TAX {I0Teds Mk-
XOZUTCS H& TPU KPYNHHX, PACIMOJOKEHHHKX B NYCTHHHOW M [IOJAYILYCTHk -
HOM 30H2X - TRAMYDHCKOe, YapaapuHCkoe M Hanpakxymckoe. [ipg 26%n-
EMe 3TUX BONOEMOB, COCTaABJIALUEM MeHbWe TReTA o0beMma 3040Xpal:-
JUll perxoHa, CcyMMapHEe TMOTEDU B HMY papHY 34%.  OTHOCHTEJbHD
BOOHWX pecypcoB CuHplapby ¥ AMYIAPBH NOTSpH CTOKA B HCUEAOBAR -
HHX BOLOXPaHAJMWAX COCTERASHT 4, S4E.

BMecTe ¢ TeM, 2KKYMYNALUS CTOXKAa B8 BOJKOXPaHMAMIEX CHOCOS-
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Tadauua 1

CpenHue 3a MepHol 3KCIulyaTaudHd IOJOBhE MOTEPH CTOKA
B KPYIHLIX DPYCJIOBBX BOAOXpaHHJHIjaX pPErHOHA

BoZoxXpaHusmue lepron F. KM° HITY, MloTepu *
ocpelHeHus, | (MpoeKTHad) | M
'O % | xM3/T0n
ToaMYBHCKOe 1981-1930C 790, C 130,86 €6 ~-1.93
Hypekckoe 1971-1990 a8, 0 910.0 -3 -0,60
YuMKyprasckoe  1971-1990 45; 1 488,2 2 0,60
HampaxkkyMckoe  1971-13980 510,0 sage =1 ~=1,01
YapaapHHCKO® 1971-1990 783. 0 ebg.e 8  —l;%8
AHIUXAHCKOE 1881-1988 60,0 900.0 4.5 0:17
HapBEaKkckoe 1578-19%0 40,0 80,0 ©O 0,00

NTpuMeuyaHue *-00Tepd B # OT NPUTOKA K BEpX-
HeMy Gbedy.

C'TBYET YMEHLUESHUN pa3Mepos Iuoualed, 3aTanjuBaeMbiX B NOHMAX DeK
[IpY ecTEecTBEHHOM pexuMe. Kak cyielcTBUe, YMEeHbUWAeTCHA HCIapeHUe B
facceilHg, YTO B HEKOTOPO#A CTeleHd KOMIeHCHpYeT 2arTpaTH CTOKZ,
CEAi3aHHBE C BONOXO3AACTBEHHHM CTpouTeascTsoMm. [lo gaHHEM [21,
TAKas KOMMEHCAIMA B DacceilNe AMyIapbd cocTaBuaa 2-3 KM*/rod.

HexoTOopoe YMEHBUEHHWE CTOKA B HUXHAX Obedax BOLOXDaHWL [IC
CPABHEHUID C ESCTECTBEHHHMM YCJIOBUFIMA CBAS3AHH C 3aTpaTaMi Ha 3a-
MoJHEeHNe eMKOCTH Yawd BOJACXDaHWJKUA, KcnapeHWe ¢ BOAHOHW [MOBEeDX-
HOCTH, ¢ obHax¥awmerocd npu cpaleTKEe YPOBHS Jjosa U B OTUHYDOBH-
BapuMxca BogoeMax, (UABTPaUMp 4epeld JAHC 4 TeJlo ILNOTHHH.

B 5To#l CcTaTbe pacCMATPHUBAWTCH I[I€DBuHe ABa BulIa 3aTpar.

3aTpaTH, CBA3aHHHE C AKKYMyJsLHeZ B 4Yalle BOJLOXPaHMUJMLA
(eIMHOBpEeMEeHHEe) , OLIEHMBAMIMCE 10 DA3HOCTH

AW = W, - W,

rae AW - u3MeHeHHe o0beMa BONOXPaHUJ MUA 324 pacyeTHHW [epudocl,
W, 1 W, - o0wbeMt BOOB Ha Ha4YaNno ¥ KOHEL pacueTHOro nepuoaa. fo-
MOJIYyYeHHHEe 10 CBA3M C YPDOBHEM.
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PAcYeTH NOKasusapT (Tata. 2), YTO JULE 2 [1eDUON 3al0HeHMs
KDYIMHHX BOAOXPAHW/KL MHOTONSTHEDC DPEeryluDOSaBKA MOXHO OXML2Th
CYNEeCTBEHHOY YMEHbUWieHUA CTCKA B HHUKHHX #X Obegax Ha NPOTHAXECH-K
1-2 neT 4 OoJee.

Tabuuia 2

CpefiiHe MHOI'OJIETHHE 3aTPAaTH CTOKA Ha aKKyMyJRUHK B PYCJOBLX
BOJOXPAaHH.THIAX

' AKZLYMYIRLNA
. Bojoxpazuamue :
' MAE.M° /rof ? OT NpUTRKA

= |
1971-[1976-11981- 11986- [1971- QTG— 1981~ 1258-
1975 1980 1965 [1580 |1575 |1980 |1385 |1390
TOKTOI'Y/IbCKCE 2032 ~-1119 4063 21.7 -11.9 24.8
Yaprapuscxkoe -873 211 223 -6, 3 2.9 &=
TAMYOHCKCE 238 301 . gt 98
-HySEHCRﬂE 321 1096 -49 71 Ll | e 0.9 3.2
HaupakkyMexoe=-557 28¢€ 94,2 285 4,7 25 ~0.7 1.3
Yapeakckoe 3, 2 6, 4 0,6 Q.¢
Toabyrysckoe 7.4 -6,0 8.0 42 1.8-0.9 2.4 0.9
HQUMKYpraucxoe -9,1 58 53,4 182 1.5 0,8 8.4 3.1
NpuMe 4yaHUe MiHyc - cpatoTka, 00 - BRKYMYJALS

B Baccense
BO3DOCJH 0,6

ChpAapbi 3&TPATH HE 23L0JHEeHHS SCHOXpanvsull
0,6 kMd/ron B KOHIe 60-X IGACE A0 2,54 xM*/roh 8O
BTODO fCACBHHE TO0-X: B XoHue 80-X oMM cocTaBuaM 4,30 xM~/rof
B dacceflHe AMyIaped MaKCHMaAbHCE 3alloNHsHie S040XDadHitawl
TEKKEe UMeNo MecTo 38 70-e rozu.
Ha 3anoJjHeHWe HYDeKCKOore
MAH. M3/rom, 4TO COCTA=HJiO 4,
COoMostatan.
Bcero 3a 1976-1980 rogy 8 6accefiHax Cuprapbn ¥ AMyLapshi Hé

~u
L

BCIOXpaHUW A OGHIc 3aTpayess 708
1Z OT CTOXK2 D. Baxm B CTENpEe A0M-

SanoJIHEHME BOAOXPAHWIMW SBJIC 3aTpaueso 3.6 KM®/roi, 4re So0T-
'BeTcTsyeT 3. 9% NOBEpPXHOCTHHX BOAHMX DECYpCos perxoHs. B XORIE
180-x rogoB 3aTpaTh Ha akKyMyAfIMO Bhpocan zo 4.7 emP/rod (6%

BOJHHX pecypcos).



EXeroJEc BO300HOBJIAEMHE 3aTpaTH CTOKA HE HCNapeHHe <cJhara
OTCA U3 MCMApeHUs ¢ BOAHOH MOBEPXHOCTH, C OOHaxapuwerocs (np
cpaboTKe YpPOBHS) JIOXa M C OTWHYDOBHBAKWHXCH BOA0EMOB.

CYMMapHHE I'OLOBHE NMOTEepPHM CTOKA Ha "BHAMMOE" WCHaDeHHe
KCCAeYEMEX BOACXDAHUAMEAX COCTABMIM 1,2 KM°/rod, 2 B LejoM 1
DErvoHy - OKoAo 1,6 KMP/rol.

[loayyenHse OUEHKHY CYWECTBEHHO HMKe [puBOoAMMEX 2. C. Byr-
aMEHCKUM (1), 4TO CBA3aHC , BepodATHEe BCero, C Pas/M4HHM [04X0
JIOM K OLEHKe paa3Mepa Ucnapaxilier NCBePXHOCTH.

o MppPUraUMOKHOM pexuMe padoTh BOAOXPaHW/MIL CpeliHAd Trofo
Baf IUoUanb 3epkaia BOAHOR [OBEPXHOCTH CYNECTBEHHC CTJHMYaeTCs
CT MPOEKTHOR.

Paziuuus B OLEHKe KcnapeHus Mo PaKTUYecKod cpelHeH roLoB0
W TDOBKTHOM MJowansM BOAMOM [08EDXHOCTH BOAOXPAHWJIML B ACCJELY—
EMOM DerHoHe TeM OoJiee BeJMKd, TAK Kak cpaloTKa YDUBHSA OCYWECT
BAASTCS B JleTHee, Haulodee Ooratoe 3HereTHYeCKAMH peCyplaMi
(IDATOK CONMHEYHOA paluaimy ¥ ajBeklUdd Telja) speMs.

o HawuM pacveTaM, Ha ypoBHe 80-X OB exel0jHHe 3aTpa
CTOKa Ha UcnapeHue C BOOHOW TOBEpPXHOCTH BOACXpaBMIMW HCCaellye-
MOF TEDPUTOPMH cocTasum 1.7% 0T MOBEDXHOCTHHX BOJAHKX pPecypcoB
B rof cpeaHe BOLHOCTH.

AHaJIOrMuHEe pe3yabTatdl (1,0 @ 3.5%) nojaydyeHHd AJia BoUOXpa-
M 8 facceRHax pek Hypa M Apakc [2]. ECTeCTBEHEO, HTO JbBU-
Has [0Js MOTepb HAa UCMapeHMe ¢ BOOHOW MOBEPXHOCTU NPUXCAMTCH HA
XKpYNHHE PABEMMHHE BOJoXpaduatwa (Ta0Jq. 3). |

B 22BHCHUMOCTH OT CTeleHW ZalojHeHHs ¥ cpaCoTEM BOAOXDaKHA-
JHI, 3CNNYATALMOBHHYX OCOOSHHOCTEHW OTHENbHHX JieT, a4 TaKKe MeTel-
POJIOMHYECKUX YCJ0BMA (aTMOCOEepHHE ocalky M IHeplreTHYecKud fak-
TOp) (OTEePH CTOKA Ha AcrnapeHue ¢ UX BOLHOH [1OBEpXHOCTA MOTYT
KoJie0aThCAd B 3HAYUTEJILHHX NpepeJiax.

AHAIM3 BDEeMEHHOR KU3MeHYMBOCTY 3aTpaT CTCKE Ha Wclapehue,
BHITC/HEHHEM ANnA KaRpaKKYMCKOI'0 BOAOXPaHMJMIA, [0 KOTOPOMY UME-
WTCA HauboJiee ANMHHEE DAAN HaOJ0ASHMH, [OKa3a, YT0 KOo3QOHUMeHT
BApHAalMK WCMAapeHds 32 Mali-oKTSO0pb paseH 0,30, a 3a HosODb-al-
pesb - 0,48 [7].




Tadonua 23

CpemHee 3a 1981-1990 rojn "BHIMMOE" HCMApeHHe
C BOJHOW MOBEPXHOCTH DPYCJIOBHIX BOJAOXPaHMIMUl, MMH. M’

Hcnapekue 3a Nepuol

PO N0XpaHnInLe

I=T11 [V=-VI VII-1IX X=&LE | I=Xil
HypeKcKee -18.0 12,0 40,0 -1.4 32,8
TOKTOTYJAbCKOR 5.9 7.4 ot .2 26,5 97.0
dapeEaKCcKoe 3.0 ). 8 3.0 0.0 1,2
THIMYBDHCKOS 1.8 132.C 19,0 81..6 414, 0
HMKYDIaHCKOE 8 | 5.6 5.6 -9, 3 10,2
HanpakxyMCKOE 139 143, 0 126, 0 26.6 313,0
UApIapuHCKOe -38.98 174,0 175, 0 30,1 343, 0
TeAa0yrysckee =32 4.2 2,4 0,6 3.0
Wroro: PopHbHE =381 2l 106, 4 29, 1 137.0
PDaABHUEREE -30, 4 159, 8 512.0 148,6 1089.2
B2eero -46, 1 451.0 618. 4 173, 7 226.2
FAaEHAHKEHe B0O4O-
XpaHuauue. % or
2CUer CYMME 88,5 5, B 82,8 85.5 88,8 ©

PerpecCHOHHNA aHalM3 (aKTOPOE., OIpeAcfiiliX USMERYMBOCTD
15Tepb CTOKZ HZ JICIIApeHde, 10Ka3aJ, 4To B YCJA0BMSX CIHOMO BOLO-
EMa CnpejensniMM ABAACTCH e Iowalb. WSMEeHHMBOCTE JHEPreTH-
SCKRX DecyncoB (TIPUTOK COAHEuHCH paaMalvu ¥ aJBeKuus Tensaa) M
aTMoCHeDHNX 0CafIKCB He OKa3usaeT B 3ToM cJyuae 3Ha4iuMoro BJus-
S HA BeJMUMBY Mcnapenus (7).

BMecTe C TeM, OJHeproTHYECKHMHM DaKTeop MCHeT CKas3aTbCsf Ha
IDOCTPAHCTBEHHOM H3MEeHeHHH NCTepk HA HcOapeHHe.

Tak, cpenHue rongBHe noTepu cToxa B8 TiAMYOHCKOM, TyRaxkynab-
CKOM 4 TaIMapIK2HCKOM BOLOXpaHAMMIAX ZHAYMTe/IbHC BHUE, 4YéM B
APYTEX 0OpU 2HaNOIWYHBEX MJoWamdAx (pdC. 1. a).

3TOMY CHOCcOOCTBYeT ajseKlMsE Tenja ¢ OKpyXaplMxX ITH BOLOEeMb
MYCTHHHNX TEppUTODHA # masoe KOJWYecTBO ATMOCEpPHHX OCANKOE.

[Ipy ocpeldeHHH 24 JNCCTATOYHC ANUTEeNbHER TNepuold BpeMeHn
5-10 JeT) BapHaLKS METEOPONOrHYSCKIX $AKTOPOB CBOIOUTCSE K MHHU-

B —a
B
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MyMy, W 3aTpaTd CTOKA HAa uchaperue ¢ BOAHOA TIOBEDXHOCTH BOLOA
p.-ﬁHHmﬁEl! ONPEJensnTcsS NJoUanbl BOOHOH IOBEPXHOCTH (pHC. I )

Bun ¥puBo#d Z,=[((F) (puc. 1, 6) cBuOeTEIbCTBYET O TOM, HI0
naT0ATH H2 MClIapeRHe pPe3ko BO3pacTawT B AKWAlIa30HE [aoia feH
100-350 kM2, [lpa nuowamy Mesee 100 xM® KpUBAA ZCUMIITOTAYECKH
mprbanxaeTcd K ocu atcuuce.

BeposiTHO, GOJBIRE BOZOEMH CO3LENT MUKDOKJIMMAT, CIOCOOCTEY-
O CHEXEHUD YIeNBHOI0 UCNapEeHWd C BOIHOW MOBEPXHOCTH.

[loTepy CTOKa HA WUCIApeHye C BOAHOW MOBEepPXHOCTH BOAOXDaHH-
Tl HEpABHOMEDHC pachpeiessioTcs BHYTpA roga (rada. 3. OKOI0
G0% TOJOBHX T0T2Dhe NPUXCOMTCH HA ANpesb-CeHTsiOpe, KOTA@ 3SHepre-
TAYECKHE DECYDCH BEJMKM, 2 aTMocepHHe OCAJKM MHHAMAJbLHE. B dH-
gape-MapTe  OGCJbUMHCTBO  BOLOXPAHWJML —AKKYMYyJMPYRT ATMOCHEDHEE
OCAIKA.

TakuM 06pas3oM, "BUAMMOE" 4crapeHie CHNocoOCTBYET nepepac-
npeleserin ¢ToRa BHYTPH Iola.

NoMUMO JATDAT CTOKA HA YCNApeHue ¢ BOAHOK TMOBEDXHOCLTH BO-
TOXDAHKIMGE HAa HEKCTODBX W3 HUX HEOoOXOLUMO YUHTHBATL WCIapeHHe C
AAHAKAONETOCS JIo%a W ¢ OTURYDORHEBAKLMMXCH BORCEMOB. B ApUaHOM
KIEMaTe, [IDM UPPUIraLBoHHOM TUIIe DEeryJsMpesaHdsd CcTOKa. Korga =2
jlaTHes BRpemd cpabATHBAKTCS: CCHOBHHEE 3anach BOIH B BOACXPaHUJAUE
1 ofHaxaeTesl ero NepeyBlasHesH0e JCKe, HecOXoAUMO VUUTHBATH HC-
napenue ¢ Bero. Ing QUEeHKH 3Toro BHIa [CTepb WCN0AB30BaHa METO-
nika (6], OCHOBAHHAA HA MCCJAeLOBRAHMfX Ha HaTTAKypraHCKOM BOMOX-
narvymme (3].

FPACUETH. BOMCJYSHHHE ¢ feKalibiM waroMm Ha [I9BM ¢ Iporpasue,
paspatorandcy A. C. HHKynMHbM, [oKazajgu chlelypuee. [loTepu CTOHA
WMEIDT MECTO C anped 1o CeHTAGpL, XO0Td B  OThesbHHe IoJs Nepuol
cpaboTky MoxeT OHTB Kopoue. Hcnapexue ¢ o0Haxswuerocs Jaoxa Hai-
NAKKYMCKOI'O M UYapHapUHCKOTO BONOXDSHWGIL COCTAaBJIAST B CpPELHEM
(1881-1860 rr.) 12 u 23 Mad. M3, HTO COOTBETCTSYRT 4,7 K 5. 8%
OT UCTapeHus ¢ BOINHOW TICBEDXHOCTH 338 3TOT [Oepuof.

ABanordyEse NOTepH 3 Y4pBAKCKOM BOAOXpaHAMMEE HA ITOPALCK
woHbWwe ~ 0,45 MaH. M3, (QOHaKko, OTHOCHUTENbHO HCNapesus ¢ BOOHOH
TOBEDXHOCTY 28 TOT Xe MEepPUcA OHM COCTABNAKT B <SpeiHeM 3%.

™
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Zu' MINH. M

Puc. 1. [loTepy CTOKA Ha MUCNApeHHe ¢ BOAHON MOBEPXHOCTH BO-
~OXPAHLITH! :;a: 5 3aBHCUMOCTH 0T OjoWald BoJHCMO 3epraya (F) za
feDHcA 1981-1990 rogm (&) W Cpelree No naTejeTisM (6). 1 - Tos-
MYOHCKOE, 2 =~ TylakyhbCKoe @ TanuMaplikaHckoe, 3 - HYDEKCKOe.
-UKTOryAbCKOS, YapBakckoe, YMMKYpPraHckoe, Haflpakxymcxoe, Yapna-
}'! l'f_:-;[: HEE ®

LXEroAHHe MOoTepU  Ha HCcnapeHue ¢ o0HaXavllerocs JfoXAa BoLo-
APaHUIMLE KOJeOMOTCA B 3ABUCUMCCTH OT YPOBHSA ero CpaCoTKH U Me-
TEOPONIOTHYECKUX YCJaOBUR Iofa. [OTepU BO3PacTawT N0 Mepe yBeau-
HEHHS CPAGOTKY BOAOXpaHM MUE (pHC. 2).
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) Puc. 2. Mcuaperue ¢ oOHaxawWerocs AHA BOLOXpaHWMUa (Z,) B
TABUCUMOCTY OT YPOBHS ero cpaboTkd (H):

A) Mapuapuscxoe, §) Hadpakkymckoe, B) YapBaxrCKOe BOIOXPAHUJMILE.

CDefHAsR MHOT'OJNETHAS Be/UYMEA MMOTEeph HA MCHapeHHe © OC0HAaXa-
DIETOCH JIOXA 38BUCUT OT BHCOTHOIO NOJNOXSHHUA BOI0EMA.

YeM HMEEe pacleJOXeHO BOAOXpaHU MUeE, Tem 0ojee MNoCKyn uawy
OHO SAHUMAeT U, CHeROBATEeJbHO, TeM OoJbiad mouwalk ocBobokiaeT-
CS OT BOJH MpU ero cpaloTKe.



[0 OpUEHTHPOBCYHHM OlEHKAM T[OTepd CTOKA € 0DHAXAOUEroCSH
JIOK& PYCJIOBHX BOROXPAHWJIMI pPeruoHa B cpejiseM 3a 19481-199%0 Trolk
cocTaBu M 81,5 MIH. M3, YTC COOTBETCTBYET 5% OT UCNEpeHus o
BONHOA [OBEPXHOCTU 3a& ol

IpH OMODOXHEHHWHM DABHMHHHX BOAOXPESHWJHML HA MX KHe OCTaRYCH
US0JIMPOBAHHEE HerNyO00KMe BOLOEMH, BOla U3 KOTOPHX pacXclyeTcCs
Ha ucrnapeHue W QUSIBTpalniw. Haufonee 4acTO OHM BOSHMKANT Ha paB-
HUHHBX HerJyOOKMX BOIOXpPaHWJMUZX, 3aTanmiuBaywiuX Ipd BHCOKMX 0T~
MEeTKaX VDOBHA BOLH OoJibliMe MACUWaiu.

Hamy cjenaHa NoONHTKA OUSHUTL NOTepW PeuHCro CTOoKa B OT-
LIHYPOBHBAOIMXCA BOAOEMAX HA NPHUMEPE [ABYX CaMbX KDYTIHHX DABARK-
Hed SO0A0XPaHUHY peruoHz - YapRapHHCKOro ¥ TYSAMYKRHCKOIG. L4
STON UeJid WCNOoJib30BaHW KOCMOCHMMKH MX AKBATOLHM B DAa3HHE 'Ol ¥
TpY DA3JIMYHEX YPOBHAX BOAN. Ha CHMMKAX BHAEJEHHN OTWHYDOBZBUEMECH
3T BOJOXpaHHIMEA O3epa, OoNpelesieHH UX MNAOWALb ¥ KOJMYeCTBO.

Ha YapnapMHCKOM 30ICYDaHUNHIUE MMEDUMECH B HaleM paciopaxe-
KSeHUH HOCMOCHMMEM DHXCUDYLT domanb CTULHYDOBHBAKUMXCH BOL0EMOH
IDA  YDOBHe BOAH B BOJCeMe 0T 243 A0 249 M. O 3TOM ZMaNasckEe
YPOBHeR Hab/uaaeTcs MaKCHMAJbHHW NMPHPOCT 38DxaJia BONHOW !0BeRX-
KOCTH: € 240 kM? nipi 243 M K0 680 ®M? npu 249 M.

JUEeSHAHO, YTO NpPH MAKCUMANBHOM Z2aMCJHeHAM BOROXpaHWAMEa (A2
OTMETKM 252 M) TJoWNALbL OTWHYpPCSHBaWIiMXCA BOAOEMOE DaRHEa HYJ

JaTeM, [0 Mepe CHHXeHMs YDOBHS BOIH B BoACXpaHJwile , MG~
IJIb 3THX BONOEMOB BO3pacTasT Ao 17-25 xM%, fpy ypoBHe BOJIb HH-
%e 243 M CBejeHdda 0 NNomamy BDEMEHHHX 03ep OTCYTCTBYRT. OaHAKT,
pesKoe yMeHbUleHWe [owarsy BOIHOCO Sepxana NpA ypoBHE HMMeE 0370
OTMETKH CBHIETENLCTBYET O CoJblMX CAYOHEAX, HTC UCKAO4EeT Boz-

OXHOCTb $ODMHDOBAHUA MEIKOBJUAHHX 032D MNPU TakUX OTMETHAX.

ACX0as W3 M3JOKEHHCIO. MOXHO [ODeanoJoXuTh, 4YTC BpPeMer:he
SAMEHYTHE BOAOSMH BODMUPYNTCA Ha [HE OnopoxedApuerocs  Haplap#d-
CKOTO BONOXPaHMIHMA JMHWb B TCOON, KOIM& yPOBeHb NpeBHWAeT 0THETRY
249 M, a crnag ero OpojoJxaeTCHA EIUIOTE 0 3IUMHHX Mecsle=.

Ins 3THX JeT [0 MUEMM&JIbHOMY 3Ha4eHW© yDOBHH BOLH B HBOLM
ApAERJIMIWe OnpeZeJieHa CcyMMaphad [ouals BpeMeHHBX osep. Lis
OLUBHKM XONUYECTBa BOAOEMOB UCICMb30BAHA WX CBR3E C  CYMMAPHCH
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micmaibb, TNOJYYEHHAS 0pM o6paboTke YNOMSHYTHX Bhllle KOCMOCHAM=

KOB.
Pe3yJLbTATH PACYETOR MOKA3HBAKWT, YTO Cpelnss I[oWalb TakdX

sonoeMos (Fy/n) He npesswaeT 0,3 kM2, a ruayfu#a 0,.5-1.0 M 141,
CrefoBaTeslbHo, 00bEME NOTEPh U3 OTWHYPOBLBAWWMXCS BOAGEMOB Hap-
NApMHCKOI0 BOSOXDSHWIMWA 3 MHOICBOJHHE ¥ CDELHEBOAHHE DO, |
KOIla MAKCHMAJbHHA YpOBEHb BOLH B HeM npeBuuia) 249 M, KOIeOaoT-
ca B mpepenax 7-20 MaH. M (1,1-5.4% 0T MCMApPEHUS C BOZHOW 110-
BEPXHOCTH) .

B cpejHeM 32 1967-1987 rois MOTEpU B OTWEYDOBHBADIMXCS BO-
goemax YaprapuHCKOT0 BONCXDAHWMNA cOCTaBuaM 8-16 MuE. M7, WM
1,5 - 3,2% OT WCIApeHUs C BOLOHOK TOBEDXHOCTH. BMeCTe C TeM, B
NEPUON CTOSHUS MMHAMAJLHOPO YPOBHSE BOOH B BOLOXpaHWJMlle (aB-
ryCcT-cedTafph) MNoliahe OTUHYPCBHBAWUWHXCS B0I0eMOB B OTASJISHEE
rollel MOXEeT COCTABJATE OT 2,8 MO0 22.7 # MJoliadl erc BOOEOTO 3ep-
Kana.

B Taxue 1eplodd MOTEPH BOAH B OTWHYPOBHBAKUMXCH B0A0EMax
COMOCTAEMMH ¢ WClapeHueM ¢ BOAHOH MOBEPXHOCTH. 1B UelioM 3& Toj
3TY [OTEepU OTHOCUTEJNIBHO HEBEJIAKHU.

AZaROTUYHbBE pACYETH MO THAMYWHCKOMY BOAGXpaHAJMUMY NOKa3a-
A, 4TO OfbeM [0TEpE He npeBbmaeT 5 -10 MAH, M. OTHOCHTENBHO
POROBHX MOTEPb HA WCNApeHWe ¢ BOLHCOK [0BEpPXHOCTA 3TO COCTAaBJAET
Jid =225

BvecTe ¢ TeM, B OTHefbHEE JIeTHHE MECAlb P MAYyOCKCH cpa-
0OTKE YDOBHS TOTEpH CTOKA B0 BREeMEHHHX BCAOeMax COIoCTasvMH
C dclapeHMueM ¢ BogHoro zepkana. Tak, B asrycTe 1985 roija oOHM
cocTasunan 17.0%, a B cekTalpe 1988 r. - 7,6% OT MCHapeHud C
BOAHOW MNOBEDXHOCTH BOLOXPAHMUJIHUA.

CyMMapHbie fI0TepM CTOKE 8 OTUHYDOBHBAWLWMXCS BOLOEMAX OBYX
H3Z TpexX KpYMHEX DOEHMEHHX BOMOXPAHKIMWL He  [peBHawT 30
MAH. M3/rol, 4To cocramdseT 1,5% 0T WCiaDeHus ¢ BOOHOA NOBepX-
HOCTH.

la¥e ¢ y4yeTom [oTepb B KalDaKKyMCKOM BOILOXPaHHJMIUE ITOT UK
BUII He MpesHlaeT 3% OT UCMapeHUA ¢ BOIHOW [MOBEPXHOCTH BCeX B0-
ROXpasuauu.

C yYeTOM BCeX BHACB UCMAPSLUKX [O3EpXHOCTSH CyMMapEHE 3a-
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rpaTH CTCKA B DYCJACBEX BOLOXPAHUNMUAX DErMOHS Ha ypoBHE B80-X
POLOE ZOCTHIAM 1,71 kM3/rof.

PE3OMADYS MSJMIONEHHOE BHlle. MOXRHO CAESaTbh CJACAYRIME BHECIN

CyMMapHHe MOTEepdM CTOKA B DYCJ0BEX BONOXPAHMJIMUAX DErMON:
43 YpOBHe 80-X POAOB cOCTaBhaM 4.8 kM*/D0f, HIC COCTBETCTBYET
4.9% OT BOJHHX pPECYPCOB peruoHa. ICTEeDH 3TH 3 HeKOTODOH CTeneHH
ROMTICHCUDYRTCH YMEHbUEHUSM KCI2DAHUS C MOAMH IpH pasauBax pedid
g eCTSCTBEHRHOM COCTOAHUM.

B nepuoan 3al0JHEHHS eMKOCTeR KDYTIHEX BOLOXPaHHIMUW MHOTO-
AETHETO PErYJAPOBAEKAS MOMHC OMUIATL CYWECTBEHHCTO M LMT2JBHOIG
yMeHbIEEUA CTOKA B MX HIKHKX OpegaX. [IpW 3anofHeHMd BOA0XDARM-
fMlll CE3CHHOPD [peryJnpoBaRdA 3TU USMEHEHUA XDATXKOBDEMEHHH W He
CKASHBAKNTCA P4 OcpelsedHit CTOKA 3a ILJIMTeJIbHEM [SDHOL.

loTepH CTOKA HA Honmapedde C BOOHOR MOBEDXHOCTH BOAOXDAHA-
Ml HA ypOBHe BO-X IOAOB COCTaBAMA B peroHs 1,8 xM3/rof, 4To
COOTBETCTBYET 1, 7% TOBEPXHOCTHEX SCIEHX PeCcypcos B rcll CperHen
20JIE0CTH.

/cnaperue ¢ [EepEeyBNAXHeHHOND NOMA BOACYPEHM/NLE, GOHAX2D-
@erocs IpW cpabOTKE ypoBHeR, Ke IDeBellesT 5% 9T HCIaPERRs O
BOAHON [10BEPXHOCTH .

JcriapeHue B OTUWHYPOBHBaWWKXCH BCaneMax He [pebdlaeT 32 07
ACTIGPEeHUA C BCAHCH MNOEEpXHOCTH.
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®. 3. PySumosa, Jl, M. Kyponamxa

BJIWAHME PYCHOBRX BOJIOXPAHHKJIHI
HA THIPOXWMMYECKMHA PEXHM PEX CPEJIHEH A3HH

CO3N4aHKE BOLOXPAHWIML COMNPOBOXIAETCH [IPOLECCOM TRaHCHOPMa-
Ui TUAPOXKMMAYECKOrC DeXuMa pex. KOTOPHM 3aKjo4yaeTcs B W3MEHE-
gpd MHHEeDaM2alMK, MOEEOTO M OMOMEHHOT'O COCTaRA PEYHHX BOA H
YpOBEA UX 3alpsisHedHus. HAme 3TV BONPOCH AHAJIMBMPYNTCH Ha OCHOBE
afoCUEeHUA CTAHAAPTHBIX MMIPCXUMHYECKHX HaOAOLEHMA Ha NOCTax pec-
nySNMXAHCKUX THIApOMEeTOB.

MeTonMKa UCCHelOBRAHME 3arjpn4anach 3 COMOCTaBJEHHM XapaKTe-
DHCTUK THAPOXAMMYECKOTD PEXMME DEeKM B BepXHeM ¥ HuXHeM Obedax i
30 BpEMSHH - ]0 COOpYXeHHs BOIOXpasuiMduWa ¢4 nocje BBoLa ero B
sKCAayaTausp.

Ing a"aniza UCNoab20BaHN K&K CpellHie 3a pacHeTHue [NepPUCIH
BENAYKER, TNOMYVieHENe Mo MeTomike CAHUTMHA (4], TaK M U3MEpeHHHE
GHAYSHUS MUHepaaMaauuy, OuoreHHod cocTaBa ¥ KOHUEHTpaUWd 3a-
POSSHARUMX BeulecTs. [loc/enHle aHAMBHPOBAJIUCE, TABHHM OODatoM.
Ha TpeMeT ofHapymelus TpeHOa d OUeHKM 4acTOoTH npeBhwenus [lIK.

lng TOro. 4YTOOL ACKIOHUWTL BAMSHKE TIPUPOAHOA W3MEHYMBOCTH
MUHEDATU3AIMY. KCAUMYEeCTBEHHAd OLeHKa ee M3MeHeHdR Ha AcCaelye-
MOM YHACTKE DexM MposeleHa < MOoMoUEs KO3(OuLeHTa TpahCcOopMallni:

H‘ = ZUE ' ZU}-

rnz K- xosddiuesT TpascdopMallil, TOKASHBANWMA, BO CKOJBKO pasl
CpenHsd 33 DAcuUeTHHM NepHold MUHepaIM3alis BOAN B HWXHEM Obede
BOOOXpaHMMUA oAbl (WM MEHbile) [0 CPaBHEHHD ¢ BepxHum; 2U; ¢
U, - Cpelsss 3a pacyeTHHA Nepuol MiHepAMI3allHf BOAH B BEDXREM
A HuxHeM Obedax.

HTerpanbHad KpuBas 3HadveHud K. noCTpoeHHad 3a YCJIOBHO-€C-
TecTBEHHbWA MEPHOI M 3KCTDanosupoBazHas Ha spems pPaboTH BOAOXEA-
HIMWa, ODaeT HarJasiHce lpejicTaBjiesde o BJMAHUKR [NOCAELHETOD.

KoJn=ecTEeHHYI OUSHKY BAARHKA BOAOXDAHWMUEA HA MUHEDAJM3A-
UM® peysof BCA MOXHO [ICAYYAT: M3 BHpaXeHU#
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A=K /K (1)

rie #y - x03QdUIMeHT TpaHcGopMALMM MUHepa/M2alMy B HuuHeM Obede
0A0XpaEuaKEa B 1-M roly. K - TO Xe B cpellHeM 3a YCJIOBHO-eC-
TSCTESHHHA Mepuolk; A - M3MeHeHMe MMHepayM3alW¥, B MPCLEeHTaxX OT-
HOCUTENbHO €CTECTREHHOI'0 YPOBHA.

Pepaxedus (1) [03BONAET OUEHUTH BAKAHWE BONOXPAHUIAWA HA
MYHEpAJMARALMIG PeYHCOH BDJH, WCKJIOYHB BC3ASACTBKE IPYIMX aHTpONO-
PEHHHX ¥ [PUPOINHHX (GaKTeopoB.

AHAIME BHIMONMHEH ANA Y$aoTKOB pek, Ha KOTOpHX BeJich fapa-
Jenbiue HatmolneHus 2a MUHepanusaliied BoIN B BepPXHHUX ¥ HUXHHX
oEedaX KAK B MepUoll 3KCNAyaTalMy BONOXPAHMAWW, TaKk 4 Ha YCJoB-
HO-ECTECTEEHHOM YLoBHE (Tabha. 1). EOJ0XpaHHIMEa 3TH AOCTATOYHO
DENPESEHTATYBHY QN8 DPeI'MOHA, TaK Kax PACNOJIOXKEeHH B pPas3HbiX Bhi-
COTHRIX 30EAX X OTJHYARTCA M0 CEBOMM MOphoMeTpHUecKUM XapaKTeDu-
CTHEAM.

PacyeTs NOKA3HWBaWT (Ta0n. 2), HTO B npelejax ropHux BoJO-
wnarumay (31Y  oxoace 200 M) cpellss roloBas MHHepaad2alMd MOpak-
THYECKH He MEeHHAeTCSH.

OTHOWeHW2  KoSMPUMUMEeHTOB TRaHCGODMALMM MHHepaJi3auMu K,
33 TepUGs JKCNAyaTal®H BOJOXPaHHJMIl K YCNOBHO-eCTSCTBEHHOMY [e-
cuony K rogsebnercs B npepenax 0,396-1, 02.

CAeNIOBATENIBHO, X3MEeHehMe cperred IoJcBod MEHepahau3auMy Bo-
A8 B caMKX BOIJONP2HEWMUAX He MNpeshHlacT NorpelHocTH ee pacueTa.
TOMbKO B KDYNHOM LEBEHHHOM ToOSMYOHCKOM BOOOXpaHdJMWMle, pAacnonc-
¥EHRUOM B NYCTHHHCK 30HS, CcpejHss ['0foBas MHUHepaauaalus Bozpacia
G CPABAeH¥M ¢ WCXOOHNM YDOBEEM Ea T%.

NoSyYeHEHEe pe3yJasTaTH NCATEepXRAANT TporHo3n H. [0, Jjlazaps-
S2 y IpvrdX astopos [3] o HecywecTEBEeHHOM YyBeJMYeHMM MUHepaM3a-
W SUNH B BOAOXPAHMKWAX aDWLMOM 30HH 33 CYET UCMApeHus.

MOBHIEHHEA MPHPOCT MUHEPaJU3AUMM B NepeHe rogd paloTH 80-
AoXparma (TaGn. 2) CBA3aH ¢ BHillenauyBaHWeM coJiel ¥2 JioXa BO-
QUXPaHUIMLA NPK er0 NepsoHavalbHOM 3anofHeHuu (1-2].




Tafmuua 1

XapaKTepHCTHKHY HCCHeNOBaHHHX PYCJOBLX BOJOXPaHHIHLI

ZJIEMEHTH BoJoXpa"ruavua
Hypexckoe| TokTo- Aumkan-| HapBak— | ToaMYWOH-
rynbcKkoe| cKoe CKOE CKOE
Pexa, <TBOpH Baxw, HapeH, Hapanapbs, HaTkad, AMYlapes,
B BEepXHEM ¥ KHIU. r. YyuTe- [. Yared Bulle yc- BOK. CT.
HumHeM Ooefdax HoMCOMOJi- Dex Tbd p. Xy-Iaprasara
aban NaAncTCAl

Baxi, HaphiH, Kapanapps, YHpHHK, AMYJDapbS,
kuin., Ca- . YUryp- KuWa, Ha- . ['a3aji- TeCHKHA
DHI'y3ap r'aH pagarull, KeHT THAMYIOH
OTBO AU
KaHan,
T, To-
MTCSUHO
PAcCcCTORREEe
CTEOPOB OT
VOTBA, KM:
BEDXHED 372 209 164 3, 0 511
HUMHErD 249 40,0 135 134 150
AJIMH2 BOOO-
Xpasunuma, KM 70 DD 14,4 22.0 80,0
1epHOIH oCc-
DENHEEWHA OaH-
X (] 'OON) -
YCIIOBHO-BC- N
TECTBEHHRH 1068-1971 1964-1872 1970-1976 1964-1977 18952-197¢
JKCINYyaTauuy 1982-1988 1974-19885 1978-1990 1878-1290 1980-1950
ChenHKe za
Nenpuoa 3KCH-
7'"TdHHH
5OBEM, KMS g8, 34 8,47 0, 81 1, 01 1,08
NJaowalb BG—
LoeMa, KMé 85,9 164 .8 25, 4 26, 257
OTHCCUTENB-
Hax rayOuHAa, M 2l.8 7.96 8,32 8, 14 0, 66
HIIY. M Han
YDOBHEM MopHd 310 905 300 890 130
OAHAKO W B 3TOM CJyyae YBeauueHHe MUHepaJausauud He TIPeBH-
IaeT 12% ¥ HECOHIMEDPUMO C B€ DOCTOM 38 CHeT OcYuleCTBJEHHS BOI-

bl veayopaimi [4].
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ITNT BHBOA
aoKH. TloclieIHUe pachneaarapres.
HEY (ICHUREAUE,
1"| RAVILTATE

—

o

HE OTYOCUTCS K HANUBHEM BOLOXDAHWJKILAM 2DULHCT
Kak npasulio.
ZADAKTEPU3YRUMXCA BHCOKOH cTeneHbl 2aCOaeRHOCTH.
NpOUEeCCOR BHURNAYMBaHNS Ha aTane SandJHeHWs TaKix

B 4Yauwax ecTecTBeH-

RONUADAHIIMIL BOZMOXEH DE3KAM DOCT MUHepanuaaluH.

Tadbmua 2

CpeHME 3a pacYyeTHbH nepHos
UAMEHEHHA MHHEpaJM3auvH BOIN B HMXHHUX Obedax
pyCaoesX BOAOXPAHANHI| OTHOCHTEJBHO YCNOBHO-ECTECTBEHHOIC YPOBHA

uTh“dEhﬁE H, K X B cpeiHem 3a
ROACXDAHKNUE *8 - 1580 roan
I - rII] IV — VI|VIT - I%| X = XTI} T = X1
HQercKne & I 1. 10 A 0, 62 1.01
TOKTOTYIhCKOS 8. 70 L, 17 bs 1a 0,69 1.00
Ja;a&vanﬂe 0, 97 1.04 1,02 1.04 1,03
OTHoweHne K, x K B CDemHeM 3a
BonoxXpaHraue 1881 - 1985 rom
l = = Y
I == 11T} I = VIj¥I] - 1Xy X = XII] T - XII
Hynrx Kee 0.4 1.08 16 0. 64 1, 01
SETOTYALCKCS 0,71 s 1,03 0.70 0.94
”aVEHﬁCH“b 1.09 1,08 0, 92 1,09 1, 02
TRAMYRHCKOR 0, 58 1,31 1, 16 0. 82 1,08
AHIM¥RHCKOE 0.86 1,14 1,10 0.84 i, 42
OTHOWeHHe Ry X K B cpenseMm 3a
Bozoxpasuriue 1986 — 1290 roas
i = TLIY IV = VIQIVLIL = EX) X = XII] I - XIL |
Hypekcroe 0,74 1,07 1,12 0.88 1. 00
[ORTOPYABCKOR g, 71 O £ 1, 06 U,69 0, 97
HapEaKkckoe 1.05 1.06 0., 86 1.08 1. 01
TAMYOHCKOE 0, 86 1,09 308 0 0.83 1, 05
ARIUXalcKoe 0.8l 0.93 0, 89 0,5 0, 84




He OKasHBas ZHAYUMOI'G BOIECHCTBMA Ha CLE/HKK POJIOBV MUHE-
CAJH3aUMPD, BCACXPRHUIMUEA OCYWECTEIANT HUBSAMPOBAHUE e 3xaUenud

JH}TDH rond.

B pe3yasTare CMeneHMd 8 4aue BOACXDAHK MU pessEX Bol,
CYODMHPOBAHHHX B pa3Hhe Qaisi MIDPOJCIWYECKOI0 DeMHMd, MIHEeDa -
34lMA BOIH 8 MEexeHb YMeHmillaeTCd, d B3 [3aBOACK YReNMUMEAeT A
(Tatn. 2). BMeCTe ¢ TeM, CeSOHHH XCH MUHepasiH3alMU B CIVaxeH-
HOM BHAE COXPAEReTCsi B HUEHMX ObedsX BOJCKPaHHIIMU,

AHA/HU3 U3MEPeHHBIX 3HZUEeHHA MHECDAIAIMK [10KE3maaeT, diu
qUCAC cayuseB TpeBHuleHps (IR B HMHHUX Osedax s02pacTaeT (o
TpaABHEHUX ¢ BepxXHHMI (Tabn. 3). OaHarko, a0 abcQJRTHOR 3emrinEes
HaONONCHHRE® MAKCUMYMH B EUXHUX 0bedaxX Medbue, 4HYeM B 2eripui

."ﬁl* v "
TaGrniea

Yucno cnydaep npessuiedns MK,
B % oT obuero koJmyecTsa mpobd B Mecsue

EDLOXPaRraLe CTBOP [ {1 ITLI { IV U { i
HAlPAKKYMCKOE  AKRImap 67 36 76 89 36 AL
HaHNKALIAK 75 fi- 82 g3 60 &7
TRAMYBHCKOE dapTzHATa 50  10C 90 71 S0 23
TraMYyOH 67 100 100 % 33 3
Hypereroe foMcovonatan - - c = = B
SypeK el - = = -
HMKyprasEckoe  HMpaxum 0 g h y 0 )
/6 BLXP 23 29 8 - i2 L
BCI0XPaHHIHLEe CTEOD VII (VIII | IX X v | %31
{aApPAKKYMCKOE  AKIMAp 40 33 79 ‘2 e -y
REbITKHITAK 38 47 7€ 3 37 71
losMyoKCKO Japrakara : 4 14 82 83 20
ToaMyns 15 - - 20 43 518
Hypekcroe KoMcouonadan 6 - - -
Hypek - 7 - 3
UMKYPraHcKoe  Yunaruy 0 0 3 B y )
G - 38 36 31 |
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TpancfopMailds ra3oBoro U GuoreHqoro coCTaBa PeRHbA BCl
jyecnelloBajach Ha MpuMepe 9 BoJoXpammwymm (puc. 1) AHAJIM2 TIOKa-
3HBAeT, YTO0 BOAOXPAHUIHLE [PAKTHYecKH He BJMANT HA CONEDXaHME B
peysoy BOJE a30Ta, KHCJOpoLa W IMOKCHpa yrJiepoga.
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Puc. 1. Cpenruit 3a nepuol paboTH BOOOXDABUMML OHOreHHLH
COCTAB B80LH B WX BEDXHUX (a) M HHMHHX (0) Obpegax.
BoepoxpaHmimwa: 1 - TokKToryjaeckoe, 2 - AHOM¥aHckoe, 3 - Hap-
BAKCKOe, 4 - HafipakKyMcKoe, 5 - TodOyry3cKkoe, 6 - HYDEKCKOE,
T - TwamywoHckee, 3 -~ Yumypradckoe, S — URHOCYDRXAHCHGCe.
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HOHUEHTpAUNM HMMTDATHOIC M EMTDUTHONO Aa30T2 8 BepXHiuY U
HORHUX Obedax OOMSWHHCTBA UCCASLORAENMK BUOOXPAHMIMUl [paKTH': -
CKYA DABHH, 2 AMMOHMAHODO a30T&a 8 OTHS/bHHX HUKHUX Obegax ymauh-
HAKTCH.

CofepkaHAe XUCJAOPOR2 W IMOKCHAA YIAepola B HUMHMX OSbefal
N MHKX BCJOXDAEW/ML  YBEJIMUKEEETCH, a4 B JPYDMEX YMeHbWAeTCs 1o
CPABHEHUK ¢ BEPXHUMM. JTH U3MEHEHHA TDYAHN O0BICHWThL  BAMHHKCH
BOLOXDaHHIML.

KOHUEeHTpalMs KpeMHHa, Xeg238 | MRHepaJpHCrD ¢ocdopa He-
CKONBKC YMEHLUAETCE B HHMHUX ObeduX DYCAOBHX BOROXDAHHAAW., WT0

BRER -

e 4

MORST COHTbL CBR3aHO ¢ CopCUMER 3TUX BelleCTR HAa TAMBHCTHX
eyERK HaHoCcaX C MOCHCUYOUMM OcARIeHHEM MY HE IHO.

N3 OpraduvYecKrx 2arpa3HuTefiell AuL: (eHOAR “MekT TaHIAeRIHR
X YMeHbLWeHHO KOHIeHTpalMH 5 [pelesaxX Buioesa. ROHUSHTDAUMRA ApYy-
MUY 3arpasHuTedef (HedTenpoAyKTH., S[L0XUMEKATH, ClAB) MedHmelcd ©
HARHWX GbefaX BOAOXPAHWMJIMI MO CRABHEHMD C BEpXHUME He0NHO3E3Y-
HO.

KonuexTpauusi HedTenpoAyKToE 4  ClAB B N8TA HWXHUX ObedaX
EQACKpaHAJKL U3 NSERTH YMEHBULMJRACE [10 CREBHEeHKW C BepMal/MK, 2 b
TDEX YBEeMHYUIACh.

CoepxaHie r'excaxJjopaHsa 8 NAT™H K2 BOC5MY CTBOPCS  YEEMHHEHA~
hocb, a4 JNT YMeHBWWJIOCH.

flapajiiesibibhe HaOMooedHd 34 KOHLeHATRalLMeR B B8ePXHMX i Eaxl-
X Cekedax poropa # ¥MeTag0ca NPCEoIUJUCE Ha KaiDaxXyMCKCM, & 34
NoCNenRUM 3NeMeHTOM - ¥ B TiesdCYryacKoM BOACXDaRAIUaX.

Collepradue fIepscro 3NEeMesRTa £ Mpejedax BeicXpakuiny ¥meHb-
EANCCH, 3 BTOPOro - VBERAYKJOCH. CTOS: NDOTHBOPEYMBHE pRdy kT~
TH HEe MO3BOAsOT CHedaTh OLHOSHAYHHE BHBCLH O Do BOAGYDAHW Al
5 lpouecce 3AarpA3HeHAsT pex.

MORHO JHWE [PELNOACKKT:, HTO YMEHLEEHHE 8 nifAHNN Tbholeal
SOAOXpaHUIML KOHUeHTpauWy 3arpA3HADUMX BewecTs Chs3aH0 & [E0-
LeccamMa CcaMOOYMUEHMs BOLOCEMOB, & X DUCT - 20 cOpOCeM Zalijad
AEeHHNX KOJMEKTCPHHX BOA H3 HCC/SNyeMOM yUanTHe DEXH.

NapasiesibHEe HAO JASHUA B BSpXMUY M HUHHKHX Obedax &o Kok
HEHTpaAUE! THRKe X MeTAMOB B 0JHCM CubeME [IpoBOAATUCE MilE H”
KaDaKKYMCKOM BOAOXDAHW/MEE, 3 8 COKDaMeHESM (HE 3a BoeMi a5
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MEETaMi) Ha 4YeTdpeX (YapsBakckoM, TpaOyrysckcM, OKHOCYDXaHCKO

¥ YHMKYPrasCcKOoM).

[lo OBYM M3 HUAX TDUBEIEHH eoxMMUYecKHe CleKTPh B BEDXHHX]
A HUKHUX Obe@axX BONOXpaHUIMW (puc. 2). U3 Hero CJelyeT, HTO 43—

Tl B g M

MEHEHAE KOHLEHTPallMM THMEJNHX MeTaJuioB B mpejefiaX BOAOXDAHWMIL

Takde HeQIOHOIHa4HH.
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. °HC. 2. TleoxMMHYecKMe CHeKTDH BoLH KadpakxymMckoro (a)
HaDBEKCKOrD (0) BOAOXpaHuaui.

I - BepXHHe Obedh, 2 - HUXHUE ObedH.




HoHleHTDAUMA MapraHla, Meld, HHKesd, aJOMMHUA, XpoMa B T10-
rasiapueM SoblMHCTBE HUXHUX ObedoB YMEELWAETCH [0 CPABHSHMUD C
SeDXHUMH, 4YTO CEUIAETE/NBCTBYET 0 CAMOOHMIUEHWM MOTOKA B npeiefax
B0 A0XPanK M.

BMECTEe C TeM, COOepHaHue B BoJle UMHKAa ¥ CBUHLUA yBesivyuBa-
8TCA, 2 HW3MEHEHHA IODPYrHX 3JEMEHTCE HaOJ mIaKTCd C Da3HHM 3HAKOM.
B HEXOTOPBX CAYYaAX KOHUEHTpalMs pAla 3JeMeHTOB B 00oMX Obedax
OTJMYAETCH HA BeJMuMHEY, HE NpesHllaouy® TOYHOCTH HUSMepeHMs #
pacyeTa CcpemHero.

BHBOib

Mpd HAMMYUYE napajjelibHex HaOi0AeHuR 3a XHUMHUYEecKHM COCTABOM
DEYHHX BOL 8 BeDXHUX M HUNHUX ObedaX BCAOXDEHWIMUN 3 eCTECTBEH-
HHX VCJIOBMAX ¥ B TMEpUCR 3KCIAyartalud paspaboTaHHas MeToMKa
TO3BOJIFET OLEHUThL WX BJMSHWE HA TADOXHMUMECKHH pPEXHM pex.

BMecTe ¢ TeM. Npu CYWecTBYWUMX MEeTOonaX H3MepeHWA W pacteTa
MHHEpaJM3alMd MeTod MpHMeHHM JMllb LNA XDYMHHX BONCXPasWJiMll, TLE
LONb ACrapeHusi MoxeT OuTbh CYWECTBEHHOHR.

FopHHE EOAOXDAHHJMIR He OKA3HB3OT 3JMAHIS HA CPelHul I'0A0-
Y0 BEJMMUHY MUHepaJusauud., OHa HECKOJBKO YBeIHYMBaeTCHA Jiulb Ha
KDYHHX DAsHUHHHX BOJCKPAHWJHUWAX, Tae pojb CnapeHus MOMET OWThb
CYHECTREHHOM.

B peaysabTaTe CMEUSHHS B vallé 3CA0XDaHWJHIA DedHHX BCOLA paz-
HOTO TCEeHEeTHMeCKOro MDOUCXOXMIASHMA [IOACBOR XOH MHHEPaJH3allti
Cr/IaXUBaeTcA: NeToM OHAa BO3pacTaeT. 2 = MeXeHb YMeHBUAETCH. [IpH
3TOM YHCAC cJayvaes npesHlleEds NIK B8 HIEHUX O0beQax MOXET YBeJH-
HHBATBCA, 4 MUX A0COJANTHAS BEeJMYMHE YMEHLUWATHCSR.

COBpeMEeHHAR CUCTEMa IMCXpeTHHX HaljoIeHHl 32 OHCIreHHHM
COCTABOM peyHBX SOL He [03BOAAET CllefiaTh NOCTOBEpDHHE BHBOLH ©
BAHSEMY BCAOXPAEMJMI Ha U3MeHeHWe OMOIeHHOr0 d ras2cBelo pexuMa
DEYHER BOA. MOXHO JULL YTEEDXIATLH, HTO B W3MEREHHd KOHLEHTPALMH
#ejle3a, KpemHus M MuHepaJbHCro docdopa sabnpnaercss TeHIeHUMA K
AX yYMEHbUWEeHHK 8 HUXHeM Obede 2a cHeT [pclleccoB COopOLUMH Ha HaHO-
JAX € nocheaynumrM MX OCcaXIeHHeM Ha AHO.



HUHHIERTpAIMA COJBUMHCTBA TAXEEX METAJN08 B HHKHUX Obeda
RONOXDARWMAZIL YMEHDIAETCH 33 cyeT copfuMy 4¥ HA HaHOCAX C [IOCJAE
LyoiM CCaMierHeM Ha JIHO. JlMWb KOHUeHTpauus CBHHIA W UMHKA He
CHROMBKO YBEMMUUJIACHL, HTC BPAR JH CBR3aHO C 3KCIIyaTalMe#d BoLO
¥ DAHAJHNIL.

{lo pAlYy METAJUICE (PTYyTh, MBWBAK U Jp.) BJURHAE BOAOXDaHH
AV HE BHABAEHO, TAaK KaK OTCYTCTBYWT rapaJulesbHHE HaO0JKAeHHs
BERXIAY U HUNHEX Obedax.

d2veHeRne KOHLRHTLAldY OPIraHUuYRCcKUX 3aIps3HUTE el B HUHHKUX
dbedax BONOXPaHUIML HEeOOHO3KAaYHCO. B HexoTopbX M3 HUX HalnozseT
05 YMEPhUWeHHe ROHIIEeRTpaluy, 4YTO CBA3a8HO ¢ HpoUeccaMH caMmoodyle
EHA BOJCEMOB. B ApyruX - KOHURHTpaLMs YBeNW4YdBaeTCd, BeposTHe
BCErG 3a cHeT COpPOCOB JATDAZHEHHHX KOJANSKTOPHWEX BOL.

[[poBeleHHEEl aHaNMW3 TIOKA3alJl, YTO COBDEMEHHAST CUCTeMa HALMo
JerMY 338 XUMUYEecKHWM COCTaBCM DEMHEHX BOA He [03BCAAeT cleda
ACHeDIHEANEME BHBOOH O BJMAHUY HA HEro BOACXDEHUJMIL.

CIMCOK JMTepaTyph

Il. loaros I. H 06 ocHOBHHX MPUEIMNAX W NYTSX paspa—
ONTHA METONMKK [IPOTHOB3a KAYecTSa B0 BOAOKPAHUIML //TUADOXAMM—
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. HpuBeHuoore M W K Bompocy 0 Mpordo3upoBadiy
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NMHEECKAEe MaTepuade. - 19687. - T. 45, - C. 89-106.

S NTasdapes K TI. ¢ Ep. OxHigeMHe H3MEHEHUS MAHEpa—
SASALMM A4 CTHOCHTEJABHOIC COCT23a BOAM B facceiiHe p. AMyZapbi
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CAHMIMA - 1887, - Bem. 124 (205). - 180 c.
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®. 3. PybuHosa

BIUSIHHE BOJOXPAHMJIML] HA TEPMMYECKHH PEXMM
PEK CPEIHER A3HH

Ronpoc 0 HErATHBHOM (LN ODOWEHKS) BJMSHHM BOLOXDaHAMI Ha
TepMUYECKUA peXuM DeK HeOIHOKpATHC [MOLHKMMAJCSE B TeYaTH.

K HacTosUeMy BpeMexy HAKCIJIeHH MaTepuajn HaCHoJerdA, [0-
IROJIAKGIME NATH O0BLEKTHBHYK OLEEKY 3TCMY INpoLeccy, BHABUTH ofude
105 DerioHa 3aKCHOMEpHOCTH M3MEHEHHs TeMnepaTyphl BOOB 2 HMHHKX
Gbedax BOAOXpaHHIWLL.

HocaejoBaBUR 110 WAMEEEHHD TepMU4YECKOTr'o DeEXMMa BOIHRX Macce
B HWHHUX Oeredax sONCXPAHMIME U 10 ANMHE pPeK CDPABHUTEJIBHO HEeMHO-
ro {2=-51.

R0 scex aTUX paboTax U3MeHeHWsi TEPMUYECKOIO DEXHMMa DEK
OUCHUBANUCE TMVTEM COMOCTABNEHWA TeMnNepaTypH BoIbl B CTBOpPE B €G-
TECTSEHHHX YCHOBMAX W B TMepUOol JKCIIyATAUUM BoJcXpaHW WM. TaKo#
IpHeM He COBCEM [TDABOMEDEE, TaK XaK W3MeHeHWe TepMHHecCKOoI'd pe-
HUMA DEeKd B HUXEEM Obede BoLOXPaHW MW B MepHod UX SKCIyaTaluli
MOKeT GHThL BH2BAEO ScTeCTISeHHEMM KOJefaHMAMM KaMMaTa M, Kakx
CJAeLCTEME. TeMIepaTyps BOIH.

Uononp3cEarue KosdguunedTa ToascdopMalyd TeMmneDaTyps BOIb
{f,}., paBHOTD OTHOUWEHHD CpefHEed 3a DacYeTHHU Nepucd TeMnepatypb
B HWHHEM ¥ B BepxXHeM CTBopax (Lp) Tak¥e He N3eT MCTUHHOW KapTi-
Hbl BJKSHAA BOAOXDAHUJUL HE TEOMHKY DEK.

3moT ko3@GHIMEHT MOKA3LE&eT. H2K TesmlepaTypa BOIH B HUKAEM
CTBODE M3MEHUJACE OTHCCUTEJEBHC s5epxHero, OFHAKO, 3THU H3MEHEHUS
MOTYT OHTh CBS33HM C WAROTHOA ¥ BePTUKANRHON 3CHA/BHOCTHIO. ECJH
HAKHHA CTBOp pachnoJoXed KxHee BepxXHero, TO B CpelHEeM 3a [0l
TeM!lepaTypa BOZH B HeM yYBeJWYHBAESTCs, TpH CEeBEPHOM  OpUEHTallKMH
nortoKa HaduwaaseTcs ofpaTHaA KapTUHA. Ha IOPHEX peKax TeMlIepaTy-
Pa BOOH B HUKHEM Sbede BCerja Bbille, 4YeM B BepxHeM (Tabl. 1).

B CEET® CXa3aHHOTO., B YUCTOM BUIEe BJMAHKE BOJ0XPardJIdl Ha
TEMITEDATYRY BOIM MONKHO OUSHUTH, JHWb COMNCCT2BAsAs [OPHPCCT HJM



YMGHbBUIEEKE TeMepaTyphl (At) B nepuos skcnayaTalA¥ BEOLOXpanbn/i
OTHOCUTEJIEHO ECTECTEREHHBK YCJIOBUH.

Tadnuua

CpeiHsis MHOTONETHSS TeMNepatrypa BOAN B BepXHHX W HHXHHX 6beda
BRONOXPAHHIMI] Ha YCJIOBHO-€CTECTBEHHOM ypOBHE

BopoxpaHmmLe | Osed | I I | v | v
TOKTOTYABCKOS — BeDXHUR -+ 0.2 2.4 18.3 15.5 15.Q
HUKHUHA 0,8 0.4 4.6 11,4 14.0 17
HypeKcKoe sepxuut 1.0 2,4 6.7 10,0 11,7 13,1
HUXHEUA 2.0 4.0 &1 1l.9 13é 14,4
TDAMYRHCEDS Bepxau# 2.5 4,9 9,0 15,4 20,8 23,7
EURHHA 1,6 4,0 8,2 14,7 20,1 28,6
{apBaKcKoe Bepxuaft 0,2 1.2 4,3 &3 10,1 11,2
BUXEKA 1,6 1.8 4.5 1.8 10,6 11.8
HafipakkyMmckoe Bepxmum 2.1 4.5 9,1 14,1 17,5 19,6
EURHUA 1.6 23,8 8.3 18,4 185 2135
AHJIMRAHCKOE BepxHut 0.3 1.2 &5 10,9 14,8 159
HIMHIA . 329 840 2.3 150 17,3
YaplapHHCKOE Bepxu 3.5 6,9 10,9 15,1 1§51 21.3
HEMHUA 1.&8 B4 88 154 204 24,3
SUOXpaHIMLe Hued Vil [ WIII} IX X XI | Al
ToxTOryJbCcKOe  BepxHui 16,8 17.2 14,4 9,2 3.9 0.7
Husee 17,7 18:4 16,1 116 B0 1.8
HypeKcKoe gepxauid 13,8 13.8 11,9 9.6 6.4 2,7
HpsEA 15,0 14,92 13,4 11,2 7,6 4.8
THAMYROHCKOE Bepxup# 24.8 23,2 19.7 14.2 7.8 4.0
HUsu|r 24,9 23.3 19,4 13,6 7,1 3.2
HADBAKCKOE BEDXHUM 13.6 14,6 12,1 8.4 4.0 i |
N Haxsun 13,5 14,3 12,4 9.2 6,0 38,5
KaypaKkKyMcKoe BepxuMp 21,8 22,1 19,1 13,6 7.8 4,5
HUxHuUP 23,7 22.7 19,6 14,3 8,4 3,5
AHIMNAHCKOR Bepxaumm 17,4 17,6 4.1 5.0 &8 1.4
HIdHWE @ 19.1 19,0 16,8 12,7 8.7 4.9
YanlapuHCcKoe BepXHHM 24.4 25,0 20,3 15,0 8,5 4.3
HUKHAE 26,0 250 20,9 15.0 8.8 3.3

a8 9TCh Uelid BOCHOJb3yeMCA YpaBHEHUEM HEI'DECCHU, CBRA3HBA—
OUMM TeMIeTATYDY B BEDXHHX M EMXHKMX CTBODAX DEKU B RCTRCTBEHH

YCLOBHNX:
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ty = atg + b, (1)

rie Ly ¥ tg - CpelHAs Mecayvysasl TeMnepaiypa B HUXHEM ¢ BepXiem
CTECpAX ACCAGHYEMOT'0 yJYacTKa peKd. a ¥ b - KCSOQMUMIMEHTH Vpaeie-
HIS.

ypaBHeHHe (1) #CMoAb3yeTcs ANA BOCCTRHOBAEEMA [y B  IEDMOL
3KCTIYATALMH BOACKPAHKJMIA MO 3HAYEHUSAM L,.

Torga naMeHeHue TemlnepaTyphl B00H B HUKHEM CTRODE, CafldH-
HOe ¢ BJMSHMEeM BOAOCXpaHWMUE, OYIeT pasHou

!

.&L - EH ﬂ‘ . tH_m_. ..;:.-.:l:l

Pie AL - HESMeHEHKHe TeMieraTypd BOlk B HARHEM Obepe BUNOXPANHI-
Wa B CDEelHSM 33 pacyeTHHR Nepuoll; L, o ¥ [ 4. — BOCCTEHOBIEH-
Hoe 0 (1) ¥ QakTHUSCKU 32QUKCADORAHHCE ZHdYSeHME TeMiepatyow
BOAH 38 TOT %e [epUoL.

WCoNb30BalKe MeTOoLad  MpedilcjaraeT Hadlyae Rapaldisnchizl
HaSMOAeHU) B BepxHEM W HHEHEeM CTBODaX DeKH Kak & neprod SHCY -
4TALUKW BOLOXPAHAMMWA, TAK U B £CTECTBEHHNX VCIUBUAX.

10 3ToMy mpMcHaKy Obyid BHOpaHH CeMb KPYNHaX EOZOMCB, KO-
TODHE MPefCTABISNT BeCh AUANA30H KPYIHBX DYC/ACEHX BOACXPREATAU
Cozaliefl AZkM 10 MODQOMETDHYECKMM M BNCOTHEM XapaKTepHCTAKAN,

CBeneHdA o CcpelHed MeCRYHON TEeMieparype BOLH [IPHHATH HO
JaEHEM CTBOPOS, IIpUBelerHbX B Tada. 2. Hak TpaBuAo, BRDKEKS
CTEODRH DACIICJNOXeEE IOCTATOYHC AANEXO 0T BOASKPAHMAML.  JOHAKS.
370 0OCTOHTENbCTRO HE AC/KHO CYWECTBSHHC CRalaThCr Ha DE3Yd:. 2
TAX DEACHETCB, TNOCKOJBKY TeMmMnepartypa 804 8 2epXHeM CTBOPw -
NMCAL3YeTCE B KayecTBe MHIBKCE, & EE RAK aCCCNTHAR Beii'iMHa.

TeMIepaTypa 800k B BepxEeM Osede Hypexckol'o BONOXPARUIINE
8 1968-1375 rofax XapakTeDU30BANACH CTEOpOM HoMmcomoga0a[d a
8 [976-1G86 rojax - cTBopoM Hopcaga. CT30PH DaCIGAOKEHN =3
PaccTosHUY 16 KM, HTO B YCJOBURX T'OPHOTD MOTOKA HE MOMEL “¥-
W2CTREHEO CKA3aTECsH Ha TeMRepaType BOAW. B CBA3d C STHM HaRHNc
HaOmoJe ! Mo HeM O0befMHEeHH B CIOMH DAL

B 2CTeCTREHHNY YCJOBUSX CBR3b 2HHUMEHUA CpeIHUX MeCHUHEX

b
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TEMIEDATYD BOAN & BEDXHHX W HAXHUX CTROpax pexd HEOAHC3HadHa.
CBA3H C 3TUM YDaBHEHUA perpeccuu t, = f(t,) CTPOMIMCL AJd OT-
AeJIbHHX CEe30HOB {(TabJl. 3), BHABJEHHHX MpeiBapUTesbdo MO Tpagu-
KaM CBA3M TeMMepaTyDh B BEDXHEM W HUXHEeM CTRGDAX. B Ipelenax
BHOpAiHNX CE30HOB 3TH CBA3U JUHENHH.

Tatnuuz 2

XapaxKTepHCTHKH MCCJIENIOBAHHBIX PYCJIOBHX BOMNOXPAHHJIMIY

Pac- |llnxHa [lepuonH CpedHue 32 fepuol
BOoLOXpaHUANE | CTOsi~ |BOKO- | OCpeJHEeHHS, Toak SKCIIVaTaLMH
1 peKa, Ha Hue Xpa-
KOTODOX OHO |ILNOTE-{HWJW-|YCAOB- |3KCOAy~| OTHG-
PACIIONOXEeHO |HH OT |lug, HO-eCc- |aTalyy | o0b-| Ino- |cHTe-
YCThA TECT- |BOJC- EM, laik, |Teas-
DEery, BeHHLT | Xpaku- Had
KM KM JHla kM| kM®  |ray-
CHHA
Haﬁgaﬂmyunﬁue. 1961 80 1966~ 1858 2.38 3707 0,82
HDIAPbS 1958 1380
Gappapeircuoe, 1633 80 1962 tont—- &,.02) 566,7 0, 60
Chpaapbs 1966 1990
ToKTOrysbcKoe. 141 65 1364- 1974- 8.97 194,5 3,48
dapsH 1973 1985
AHINXAHCKOE, 140 14,4 1970- 1978- 0,81 26.4 2 15
Hapanapbs 1976 1980 |
YapBaKcKoe, 152 22  1964- 1971- 1,01 26.4 12.0 |
YUD UMK 1970 1950
TosMyoHCkoe, 452 80  1952-  1980- 1,08 257,0  0.58
AMyIapbsa 1979 1930
HypeKcxoe, 263 70 1968 1972~ 8.34 85,5 21,8
Baxu 1971 1928

JpaBEeHUs perpeccud L, = [(lp,} XapaKTeDUIYOTCH. KaK Mpasu-
70, BHCOKMMH KOSQPUMUUEHTaMH KODpeJdluu, U [OMpelsocTd Dacuera
CPelHKX MeCHMHBX BeJH4WH [0 HAM JMilb B OTASAbHHX CNYYASX [pesy-
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Taonvna 3

lapaMeTpsl ypaBHEHHH CBA3KH TeMnepaTypl BOMs B Bepxdem (X)
U HuxHeM (y) Obefax pYCJIOBHX BOHOXpPAHHMJMI HAa
YCJIOBHO—ECTECTBEHHOM YpPOBHE

BonoXpaHK-| Ce30H K S | 65 | 6y A B |X(Ty)ly(ly)
aue :

! - = e i

Hypexckoe III-IX 0,99 0.3 2.4 2,4 (0,9 1.8 11.6 12.9
X - 0,838 1,2 3.4 3.3 0,90 2,183 4,7 &9

ToAMyoE- I -IX 0.9 0.8 5.5 5.4 1,01 -0.93 8.8 8
CKOe V-VII 0,97 0,5 2.0 2,2 1,00 -1,26 23.0 <<.Y
VWITI-IX 0.94 0,7 1.8 2,1 1,03 -0,61 21.5 <Zl.4

¥ - XII ©0.99 0.6 4.4 4.6 1.02 -0.91 8,2 &2

Gappakckoe I - III 0,94 0,5 1.2 1,8 0,76 1.2 2.1 &8
W-Vl 071 1.8 1.8 £.3 1L.1®-1.180 98 0.4

VII-IX 0.88 0.5 1.2 1.0 0.85 4,74 13.4 13.4

¥ - XIT 0,92 0.9 2. 2.3 0,76 2.89 1,9 0.0

TokToryab- I - III 0,87 0,5 1.6 2.2 1,32 0,12 1.3 L9
cKoe IV-VI 0,38 0.4 2,0 1.9 091 1.3¢ 12.9 13,0
VII-viIr 0.86 0.4 0.8 0.8 0,35 3.58 17.0 18.0

IX =X 0.98 0.8 2.5 2.3 0.89 3.2 11,9 13.8

XI -XIT 697 0,6 1.7 2.8 1,28 0.87 2.3 3.8

sHIMMaH-  III-¥ 0.98 0.6 4.8 3.0 0,81 5,94 10.0 120
CKoe vl -X 0,94 0,8 3,4 2.4 0.59 &.77 14,8 lb.%
XI -IT 0,90 1,1 1,6 2.5 439 2,9 1,9 3.6

Rafpak- XII-IV 0.8% 0.6 4,4 4.4 1.01 0,86 6,9 6.%2
KYMCKO® v-IX 080 09 1,9 2.1 0,98 (.54 200 <2l .=
X -XI 0,98 0,6 2.9 3.0 1.01 0,82 10,7 1.2

Yaprapui- XII- V0,98 1,4 5,7 5.8 1.16 -2.4C 9.8 &7
CKOe vl - VIT 0.87 0.5 2.4 1.0 0,37 16,7 23,9 20,1
VIIi- XI 0.99 0,8 6.0 6.0 0,98 0.8 17,3 1.3
Ipyma2uyaHue R - CBORHE hDd¢¢PuHEHT KOppeanUMy, O -
NCTPELHOCTL YPABHEHUS Derpeccuu. 6. BAHNE KBAADATHHE

CKie OTKJOHEHMS CPelHHMX MeCAYHHX TLN1 ﬂ*v 200K B BEpxHem 4
HuxHeM Obedax BOLOXDaHWSMmE., A - Yriaogo Pid$¢FJHEHT B upaaqﬁ—
SHU perpecrnu B - CBOOOAHHK HIeH B yDABHERHY PErpeRcCUK. X(ip1t.
Yil,) - CpeAHWe MHOTOJEeTHHE TEeMIeDaTYDH BCIN B gepxHeM | HHEHEM

Shefiax sugﬂxpa THILE.

- o
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gaiT 1° (Tabs. 3). Hano mosaraTh, 4YTO MOTPEWHOCTH pacHeTa Cped
HAX COOOBHX TEMMIepaTyp MeHblle CpeaHWX MecsyHbX.

ofy4eHHHe YpaBHEHHA perpeccud Mcnojib3oBakbl NS BOCCTAHOB
NeHus cpelHell MecsuHOM TeMrepaTypH BOIH B HuXHMX Obedax BOAOX
DAHWAKW B [epUMCA ¥X 3KCIOayaTalMH. 3aTeM [0 BHPAXEHHR (2) moay
4YeHH CpeflHye MHOIOJETHME 3HAYEHUS U3MEHeHus TeMnepaTypH (At) B
HUMHHX Obedax, cBszaHHeie ¢ paoTod BOJAOXpaHUAMW (TadJ. 4).

Tatymua 4

H3MeHeHHe cpeflHed MHOrOJIeTHed TEeMMepaTyps BOIb A,
B HHXHHX Obedax pychOBbHX BOAOXPaHHIIHI
OTHOCHTEJIbHO ecTecTBeHHOIr'0 nepuoaa

MaMmeHelHe TeMIepaTypbl 8 CpefHeM 3a
Boaoxpasuauue

1971 = 1976 = 1981 - 1986 -

1975 1980 1985 1250
Hypekckoe 2, 34" 2,04 2, 14 2,45°
Yapeaxcroe 0, 46° 0, 68 0,66
TOKTOrYNbCKOe -0, 30° 0,19 -
AHIMXaHCKOe -0,41°* -1,38 -0, T1
THAMYIHCKOR -0,81* -0, 84
danpakkyMcKoe -1, 03 -1,33 -0, 65 -0, 58
JaphapUHCKoe ~0.90 -1,46 -1, 83 -1,22

MTprMeuuaHue = - MeHee NATA JieT HAOJBAEHKA,
MPOYEPK - OTCYTCTBUE IaHHHX.

CpelHee MHOT'CJI2THEES WSMEHeHMe TeMnepaTypst BOIZM (AL) B HAK-

HeM Obede BOLOXPaHUMMUA CBSH2aHO ¢ ero MepoMeTpuHecKHMH XapaK-
TEPUCTUKAMU YDABHEHHAMU

At = 0,03H.,, - 1,183, (3)

At = 0,11W + 0,11H, - 1.36, (4)

rie At - cpep:dee rofoBoe A3MEHEHHE TeMNepatypd BOAW (B Tpaly-
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~2X) B HUXHeM Otede BoLOXpaHWMIE [0 CPEBHEHUK ¢ eCTEeCTBeHHHMU
yCaoBUsIMA. Hep. He ¥ W - OCpeliHEeHHHE 33 I'OL CpefHAs W OTHOCH-
TeNbHaa raytuHa ¥ o0beEM BOLOXPaHMMLA CBA3aHH ypasHeHHeM
3
Hyg = Hep 7 B (5)

rae F - CDejHSA 3a TOA Macliaak BOAHOI'O 3epKafa BOAOXpaHUIUINA.

a8 MUEMMU3AUAY cay4YaHHbLiX TOI'peWHoCTe# pacyeTOB BCe [apa-
METPH YDaBHEHHH MOJYHYSHH N0 CKOJB3ISUMM TREXJIETHSAM.

ynasHesMs (3); (4) Haloesd 1o 24 4HMcaaM palla ¢ KosgduUimiex-—
TaMyl KoppessiMu 0,82 # 0,83 M CTaHIADTHOW OWMOKOW 0,5° ¥ Bhpa-
#alT ofuMe ONF peryoHa 28KOHOMEDHOCTH BJAHAEUA BOLOXPaHHIML HE
cpelHon TCACBYyR TEMNOEpDaTYLRY BOIL.

MenxosCMHHe (paBEUHEHE) SO0ICXPaHWMMWA CNOCOCCTBYKRT [OHUKE-
HED CpeAHedl POLOBCH TEMMeDATYPH BOIOb B HIXHEM Obede Mo cpasHe-
HIHY C ECTOCTBEHENMM YonoBUAME Ha 0,7-1,2°, raybOKOBOJAEHE - [10-
SHIex|n Ha 2, 0°,

C pocTOM OCBEMa M OTHOCUTEJBHOM [ayOMEN BOMCXpaHWMUE 803~
pacTaeT ero oTenaAuuA shherT.  AMIIUTYZa MEeRDY MaxCHManbHHMU
nonoxATeNIbHEM  (Hypexkckoe) ¢ oTpuilaTeNibHbM (HaphapUHCKOE) Hame-
HEKMAMK TOOOBOH TeMNepaTyph 3046 & HUAHEM Obeje B O0THeJibHHE Ne-
pHOON HonefaeTcs B npefaesax 3,5-4.0° (Tatn. 4). CTONb CymecT-
BeHHHE DA3JMYMA MOTYT ONTh CBS3aHh He TOJbKO ¢ 00beMcM BOAEOH
MACCH B BOIOXDaHUJMUle, HO U ero reorpaduyecKUMy KOCpAvHATEaMI -
HypeKCKOe BONOXpaHWHIE DACIONOXEED CYUuecTBeHHO WbxHee Yapia-
DEHCKOTO.

HadpakkyMcxkoe # THAMYOHCKO? 300XPaHMIHUA XapaKTepU3yuTCH
MDAKTUYECKM DaBHHMU BesuuHMHaMu Al, HEeCMOTps Ha pas/iMyKs B WHDO-
Tax. CHUNEHHEe TeMnepaTypu BOIH 32 cHeT YapAeDpHHCKCIC BOJOXpaHu-
JAlla JoJee CYWECTEBEEHO, YeM DAChOJIOXEHHOID CeBepHee TRSMYWOHCKO-
o (taba. 4), HecMOTpSs Ha INpaKTH4eCKoe DABEHCTBO TEMNEPATYDH
2034yXa. CxasaHdoe [OATERDRI&eTCA ypaBHeHMsMM (3-4). CJenoea-
TeNlbHo, MopdoMeTpHYecKHe OCOOEHHOCTH BOAOXPAHUIMUl OKa3HBAKT
Sosbliee BMMAKYS HA TeMMepaTypy BOOW B HilkXHeM Obede, ueM reorpa-
PM4YECKOE TosoNeHHe BoJOeMa.

Haufoaee cyllecTBeHHOS BJMAHWE BOAOXPAHWIMIE OKA3ZHBAOT HA
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By TDArOJOBOY X0 TEMIepaTypH Bois. [opHHe Bozoxparmiama (R
Ha BHcoTax Gojiee 800 M) moHugalT TemmepaTyPy BOJAH OTHOCUTEJIBHO
eCTECTBEHHOMO Mepuola ¢ MapTa mo ubjb (B TOKTOTYJIDCKOM 10 &b~
rynTa; @ [OBHUWANT C aBT'yCTa no ¢eBpalb.

MakcuMaJbHCe (CpellHee MHOr'oJieTHee) [IOHMMeHHEe TeMIIepaTyPH
HonTAPaeT 4-6° B AHIMMAHCKOM M TOXTOrYJIBCKOM BOIOXDaEMJMUEAX H
27 B YapBakcKoMm U HypekckeMm (puc. 1).

At
Q - —a— -1
-0 -7
~—— -3
5 —o0— -4 /3
n
4 -
2 - _
E. i e ey e
Lo
4 - . ~
-8 J : , — e e ' . Mecsaub

& 1 2 3 4 5 6 7 8 9 10 11 12

PUC. 1. BHYTpHI'OOOBCH XO4 &HTDOMNOISHHHX H3MEHEHUH TeMIlepa-
ypu BONil B8 HUXHUX Obedax IODHHX BOLCXPAHWIMI (CDEAHNN 33 Mmepu-

Of “ﬂﬂFdTadHP) 1 - Hypekckoe. 2 - TDHTGFEHELHDE 3 - AHIHM-
ﬁﬂdffﬂm 4 - YapsaKckoe.
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MakcuManbHOe TIOBHEeHWe TeMmnepaTypH HaliaodaeTcs B Hexalpe.
B 3TOT Neproll TEMIepaTypa BOIM B HWkHeM Obege BospacrtaeT Ha 3-8°
R 32BUCYUMOCTH OT yBeanyeHus o0bema BOAOXpasW/mMll (puc. 1).

AMINUTY A aHTPOOTeHHEX M3MeHeHWUH TeMIepaTyph BOIH BHYTDH
rona BEJMKA - oOT 5° B YapmrakcxoM 10 12,6° B TOKTOTYJBCKCM BO-
TOXPaHRINIaX.

B #ukHUX Obedax DABHMHHBEIX BOLOXPaHMJMW MpeobsafanT OTphla-
renbHEE UBMEHEHKS TeMnepaTyphl SOIH. MaxCUMalbHOe TIOHMXEeHHE €€ B
uuxEeM Obede HabJoIaeTCs B MapTe-alpede, a [oBhHlieHde - B HOHE-
uwjge (puc. 2).

d

At
5 — 1
—0—--2 j
BiS —b— -3
—0— -4
3 »
B 4

A
AN

8 e =5 e — ~————1 Mecaybl
G 1 2 3 4 b5 8 Y 8 9 1 11 42

Puc. 2. BAYTPWUIOHOROH XOL @KHTPOMCrEeHHHX W3MEHeHMH TeMIleDa-
TYDB BCHH B HHEEAX Obehax pasHUHKHX BOAOXpaHW MWl (CPEefHHA 3a
TebA0l SKCIAyATauMu). 1 - TosAMyoHCKoe, 2 - YaplapuHCkoe, 3 -
Hafpakkymckoe ‘za 1560-1280 roas), 4 - Xakpaxkymckoe  (3a
1381-1990 romH).
149



Mo MEpe VEEJWYEHHS 00beMa BoJOXpAHAJMLEA BO3pACcTaeT MAKCH=
yaiRHOe CPeHee MECHUYHOE 3HAueHue Af. [ipd 3TOM Ha DABHAHEHX BO~
AOXDAEMHLAX, XapaKTeprayouHxcs cymecTBeHHC MeHbllleil no cpaBHe-
HKC C CODHEMA OTHOCUTENBHOM riyOuHOM, MAKCHUMAbHbE MPHPOCT TEM=
nepaTyps Ha 2-3° MeHbWe, 4YeM B ropHHX (pUc. 3).

At, °C
8 B
a) Ho>7
q ®
°
6 '"l A _1
e -2
| i v .
4 - ,,/ s -4
:.a-f’, A -5
.:| . o a -6
2 = G - Hﬂﬂ:'I & -?
o 2 N
& ﬂu o 3
3 ~f— i T ] i W, KM
3 2 4 6 8 10
ést, C
= 5) A
"E = v a A s
L & * ]
g
. o
a
] (4
-0 4 o .i
- | | r | LW, kM
0 2 4 6 8 10

Pre. 3. 3aBHCUMOCTb MaKCHMAJNbHOI'O MOBHILEHHA (&) W [OHWKE-

A (0) cpenHeld MeCAYHOW TEMNEpaTypH BOAH B HUMHEM Obede BOROX-

DAHWJMIL OT WX oOkeMa (cpefHee 3a S5 JeT). 1 - TOKTOI'YIbCKOE, < -

ijr}em:me. 3 - YapBakcroe, < - AHIMXKEHCKOE, o - KalpaKKYMCKOE,
o - Y3pHapUHCKOe, T - Tmanymm&gg.
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MakcHUMaabHOoe [MoHUKeHHe ([0 CpaBHeRHY C eCTeCTBeHHBMH YC.iC-
BUAMH) TEeMIIepATYpH BOIOH B HUNHUX Obe@aX paBHHMEHHX (MEJIKOBOIHHX)
POLOKPEHUNKL CYWECTBEHHO MeHBlle, %eM B I'OpHaX - 4.4-7.0°. Axa-
JOTHYHHE OlEHKM MpuBOAATCE Ans Boare [3-4], Iona (3] ¥ EHK-
cesi [1].

B ueqoM ans CpemHeasuaTCKol'o pelrMCHa HaONOLaeTCss TCHAEHUHA
X DOCTY aMIUMTYAH M3MSHeHMS BHYTDY FONA CDSAHed MeCAYHOA TeMie-
DATYDH BOOH B8 HUMHMX Obedax BOUOXDAHUIUL C YBeJAYEHHEM KX 00k~
eMa MW TJyOuHH. Koa®PUiMedT KOppessLMy ceasy A = [ (W) parsH
0,68, a A = [{H;p) - 0,60.

YeM OoJblle 08beM BOJOXPEHAIMUE WUAM  oro cpelsss Iayousa,
TEM SOJblle pasddila MexXAy M2rCHUMalbHBM NoJoHVTEeJbHBIM ¥ 0Tp4lid-
TeNbHBM W3MEHSHHEM TEMIIepAaTypH BOLH 8 £'0 HUEHEM Obede (0THOCH-
TeJbHC eCTEeCTBEHROIO YROBHA) .

BixAHHe BONOXPaHWJMLE Ha XA3MSHSHUE CpeINed MecavHOR Temhe
PATYDH BOLH 5 HUXHEX Obedax uUcclielceannch IUQPepEHLMpPOBaHHC AJd
DABHUHHEX A TOPHHX B0JI0XPaHEMJII.

5 KayecTBe aAPIryMEHTOS MCICJb303alH CDEeLEHE 33 Meldll MOpdo-
METDUYECKME XAPaKTEepHCTHKMA BOACXPaHWIME - OCbeM M OTHOCHTEJAoHAR
riytuHa. TocAeHAs XapaxTepusyeT fopMy valld ROJuXparusumba.  [ps
PDaBHHX CPEenHuX ayOuHax oHa TaM Ooqpiie, 4eM MeHbille NkoMalb B8U4-
HOMl MOBEDXHCCTY.

PerpecCHOHHNA arajua TMeoKazad, YTe B HUXHAX Obedax rophud
BCIOXDAHWMAN H3MEHEHKs TeMNepaTypH RBOAN MPaKTH4YeCRd B TEHEHHC
BCero rola ONpefesanTCA #X MOPPOMETPUYECKAMM XAPaKT2DUCTHEAMA.
Uiy 8 MepexonHsit mepHon (anpeis, OKkTALRL) cBa3b AT={(W,Hy ) Ha-
Pyuera.

3 3UMHHE MECSIE (HOAOpL-¢eBpasb) WIMEHEHHE TEeMIEPATYDH -
PelesseTca, IJaBHEM c0pasoM, o0bLeMoM BOJAOXPAHMAKL, & B AeThes
BreMst BO3pacTaeT poJib OTHOCUTEILHOA TAYyCHEN.

Ha pasHUHHBEX BoAoXpaHu uumax czase At=0(W, H,) supakeda Cy-
WECTBEHHO XYy¥e., ¥ YDaBHEHUS Derpeccdy noayqedy JHu: AR O0TLENb-
HEX MecsleB (Talba. S).

YpasHerua At=7 (W, Hy) (03304807 [NPOSHRJIUIHPCBATS EJMAHAC
OCteMa 4 CTHOCHTENLHOA IayOUBN BOIOXPAHWIMNE HA ASMEHeHds TeM-

A

d€paTYpH BOAH B HUHeM Obede (Tals. 6. 7).
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Tadmua 5

YpaBHEHHA PEerpeccHd cBA3M At ¢ MopHoMeTpH4eCKHMH
XapaKTepACTHKAMH BONOXPaHWIMI

Mecaul R S b* o W h, ypaBHEEKe
I'opHbEe BOMOX
AHBapb 0,92 1,06 pﬂg.ﬂ? 4,85 10,7 At=0.59W+0, 09H,-0, 48
deppait 0,95 0.70 1.66 3,93 10.7 At=0,4SW+0, 1CH,-1, 31
MapT 0.74 1,50 -1,35 4,00 11.5 At=0,36W+0, 12H,-4, 20
Aﬂgﬁﬂb .93 -~ -3,52 4.00 11.6 = .
Ma 0.74 1.31 -3,17 4,20 11,7 At=-0,03W+0,23H,-5.29 &
/Hb 0,87 0,93 -2,87 4,47 11,8 At=-0, 16W+0, 31H,-5.65
WoJTb 0.94 0.73 -2.07 4.51 11,6 At=-0,49W+0, 31H,-3.43 1
ABTYCT 0,90 1,13 -0.25 4,12 10.9 At=-0,64W+0,21H;+0, 03
CenTsOpe 0,75 1,16 1,21 3.99 10.3 At=-0,38W+0, 11H,+1,57
OkTa6pp 0,48 - 2.48 3,86 10.4 o - ‘
Heabphb 0,82 1.20 3,25 4.08 10.6 At=0,36W+0, 10H,+0, 63
llexabps 0,97 0,66 3,43 4,09 10,7 At=0,88W+0, 07H,-0, 12
PaBHHHHbNE BOJNOXpPaHHIMUA

fA=paps 0,75 0,74 -0.30 2,47 0.66 At=0,34W-0, 84H,-3. 19
Pespanes 0,63 -1.28 2,90 0,68
MapT 091 -3, 27 3,39 0,68 '
Anpeds 0.77 1.04 -3,56 &,36 0,89 At=-0,80W+7,22H,-5,33
Man 0,13 -1,73 3,29 0,68 |
WioHb 0, 64 -0,98 2,71 0.65
HoJlb 0, 56 -0.26 1,89 0.61
ABIYCT 0, 51 -0,99 1,12 0,57
CetiTabGpb O, 68 -0.91 1,07 0,357
QKTAOps 0, 58 -0,88 1,38 0,61
HOg0DE 0,82 0,47 -0,81 1,83 0,84 At=0,52W+4, 79H,-1, 84
Lekatps 0,83 0,49 -0,07 2.17 0,66 At=1,050W+1, 33H,-3, <4

IfpHMedqgaHiesn AL - H3MeHEeHHe CDellHed MECHYHOK TeM-

nepaTypH B30AH B HUEHEeM Obege, R - CBOAHBN KC3QPUMLIMEHT KoppeJis-
MK, S - NMOr'pelHOCTb YpaBHEeHUsl perpeccuu, L1°- cpeiHad 3a pac-
YEeTHH Nepuol TeMmnepaTypa BoOk B HUXHeM Obede, W - CObeM BOAO-

XPaHWJMIlA 38 TOT X€ [epHold. h,- OTHOCHUTEJNbHAS TAYOHHA.

C Hoalpsa mo (eBpant ropHbe BOAOXPAHHJMUA OKa3wBawT OTeNNA-
pllee RO3LENCTBUE Ha BOJAHYD Maccy B HUXHeM Obede. OHO RO3pacTaer
10 gaekabpsa, & zaTeM MOCTENEHHO CHUXAETCA M B MApTe CTaHO0BUTCA
OTPHLATENbHEIM.
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B rpefejax Kamioro Mecsla ypengueHue TeMIEPATYDH BoAW 3
yuxieM Obefe BONOXPEHM MIUA OTHOCHTEJLEN ECTRCTBEEHOTD YDOEHS
rem Gonblie, 4eM GoJablie ero o0veM M OTHOCUTEJARHes IyOZHa.

B anpesie, Hes3aBHCKMC OT MOPPOMETPHUECKHX XAPAKTEPHCTHL Bi-
ACXKCAHWJMY, TeMnepaTypa BOAW B HMEHUX ObeQaX yuesbmaeTcs no
CpAsHEHU C eCTeCTBEeHHHMU YCJIOBMAMM Ha 3, 5°%.

B nocJaenywlye MecAlUd TOpHHe BONOXDAHWAKUWUA OXJIARIANT TeMIle-
PaATYDY BCAN B HHXHHMX ObedaX C [IOCTENeHEO CHKEANWLeWCs HHTeHCHE:
HocThi (Tabn. S). [loHUmEeHHEe TeMmnepaTypel TEM CYWEeCTSeHHee,  'eM
foselie 00BLEM BOAOXPaHWJIMILA.

fMpu paBEBX O00beMax BOHOXPA&HWGAW OXJigxOaomuMi #x 3(QUeKT TeM
fogslie, 4eM MeHbille OTHOCUTeAbHas rayOdeEa. CliefoBaTeNbHO, bBak-
ossle MIMEHEHUS TEMNepaTypPH CJEAYeT OMMAATL B BCACXDAHHMAUIAK
C MIOCKOR 4Yaumed, TO ecTh: ¢ OoJbliefl MNOWARLL BOAHOIS 32pKAna.

B 2KMHME MECSiH MaMeHEHUS TeMIEDATYPH 8 HUKHZX Obedax B-
NOXDAHUIMI CBA3aHy, TIJABHEM 00pasoM, ¢ WX o0LeMOM. & B JIeTHHE -
c rnybOuson (Tabn. 6).

Bausiline MOpPYOMETDHUYECKUX XADAKTEPUCTHR pDaBHMHHEL BORNOXpa-
HUJMW MCXKHO MPOCAeAMT: JMWE B OTAE/AbHHe Mecsun (Tafl 7). B Hu
ACDe MEeJIKOBOJHHE BCoXpanuamiia (Hy <0, 0M) fICEMXAKLT TemiepaTtyDy
BOOH, oXJaxpapiMs SOPeKT MCHUXAETCA C YBeIMueHdeM o00beMa BOL0N-
pariuua. OTHOCHTEeAbHC IVOOKAe BOACEMH B 3TOT IMepHOol MNOBHmWT
TeMIepaTypy BOIH 8 HuxHeM Obede. B jpexalpe-sHBape OXNAXAZOWAD
ahbeKT npu  MaJdHX ofbeMax 4 rayGuHax NepeXoauT B CTeNADLHR [0
MEDe poCTA NoCJeAHMX. B anpejie TEMIEDATYPa S04H B HUKHMX Sbegax
YMEHLWAETCH B MEJKOBOUHRY BOJ0EMax W yBeau4ydBaeTCs B IIyOORG-
BOAHRX (Tada. 7).

B sdHEape M leKaltpe HIMEeHEeHUd TeMNEPATYPH Bolsd B HAKHHX
Obegax cBfzady, rsasHhM 00pa3oM, ¢ 06beMoM BONOXDAHMJML, & 0
alipeyie W HosOpe BO3pacTaeT poJb OTHOCUTENBHOW DIYOHEH.

BAMAHKE BOLOXPAHWJMU Ha TeMIepaTypy B0[n B Hi¥HeM 0beg:
\"TEMIIEPATYDHEA 3QEEKT”) NpoCAeXuBaeTcst Ha GSo/ibWlOM PaCcCTOSHMY
OT maoTuHe. [lo pakHeM E. A, JjleoHosa [3-4], BAMAHME KPYMHNX Dy
A0BNX  BONOXD2HMJMIW HA UIMEHEeHHEe TepMUHECKorn pexuMa pex 1ipo-
ZHanHEaETUH Ha paccTOAHUM 200-50C KM, & CDerHMX ¥ MeJIKux - Ha

U-30 xuM.
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Tatauua 61

AMmMTYZA At B
MPUHATOM IH2Na30HEe

11
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HaMeHeHne cpegHed MeCAYHOM TeMmnepaTypbl BOJN B HHXHHX

Obedax ropHx BOJOXPAHWJMIY B 3aBHCHMOCTH OT HX
o6beMa (W) M OTHOCHTENbHOH ray6uHn (H,)

=
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Tabmua 7

HameHeHHe cpeJlHeH MECSYHOH TeMIepaTypbl BOMIb
B HUXHHUX ObedaxX PaBHHHHLIX BOAOXPAaHWJMU B
B 3aBMCHMOCTH OT HX o6beMa (W) H
OTHOCHTENbHOW Tiy6uHbn (H;)

daMeseHe Al AMIJIATYIE AL B
g, M B 3aBUCUMOCTH OT ofbeMa MpHHATOM AManasoke
05 | 2 3 5 W Hg
AHBaphb
0,8 =23 -18-09 0O 1 9 4 2 0§
1.0 -1'9 -t'4-05 085 24 '
| Anpenb
0.5 =28 23 -359 -d.8 =2.9 3.6 3.6
1.0 1’3 0,8 0,1 -0.7 -2.3
Hoao6phsb
0,5 =2.2 =19 =14 -0.9 U< 2.4 2.4
1,0 8.2 05 1.0 1.6 &8
NAexkabphb .
0.5 =2.1 -1.5-0.8 0,6 <1 4,8 0,8
1.0 -1.!‘1 _0,9 :.:',.2 1,2 3;3

A. B. ApakaH (1] yTBepxaaeT, YTo ‘"TemnepaTryphblt 3OQSKT”
{pacHOSpPCKOro TEEPOY3Ja pacnpocTpaHdeTcs Ha 700-800 KM 0T o~
TUHEN.  [IpOTSMEHHOCTH “TeMIepaTypHOro 3jdexrTa” EDHBAHHHHFHma 5
YCJAOBUAX APUAHOTO KJMMaTa MccJjencBanach Ha lpumepe CHpAapbid B
TBOpax kuunA. Kasb w Akaxap. Lo 1974 roja ofa CcTBOPa HAaXOAMJHUCH
B ECTEeCTBEHHNX YCJACBHSX, B 1974 roly Hayanoch 2afoJHeHne ToKTo-
DYARCKOT0, a B 1978 - AHAMEKAECKOTO BOROXPAaHIJIMLL.

UsMeHeENs cpelHesl Mecs4YHeR TeMmnepaTyph BOAH CHDIADLE B
CTBOpax Kuwa. Hanb, AKIKap 8 FEpHPﬂ JAN0JHEHUS M 3KCIIyaTalHH
EC"DAEd%HHHJ OTHOCUTENIEHO eCTeCcTReNHHX YCJOBHMH MOJy4YeHO MO BH-
DaXeHu (2

3DLEdeGEﬂEHdE TEMNEPATYPH BOJW B HCCAeLyeMblX CTBOpax oOcy-
LECTBAGHO TC YpasSHeHWdM perpeccui b, = [{lg), TNONY4YEHHEM B <C-

¥

'L'}
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'TECTBEHHEX YCJOEMAX. B KadyecTRe BepxHero CTBOPa HCHNCOJILI0BE
. Y4yTepek Ha p. HapeH.

PacyeTh MOKA3WBaWT, UTO "TemnepaTypH:M 3(QExT” BOLOXDaH
MHE PACNPOCTPEHAETCS BHU3 [0 peke B OoJsiee CIVIBXEHHOM BUie
Tax, [NOBHIEEUE TEMIEDATYDH BOAH B HuieM Obede TOKTOIYJIBCKOD
BOOOXDAEMMME Ha 5-8° OTHOCHTEJLHO ecTeCTBEHHOI'0 YPOBHS COMpO
BORIAETCHA €€ TOBHWEHHEM B CTBOpax Hale ¥ AKIXaDp, COOTBETCTEEH]
Ho, Ha 1-2°. |

AHAJIOTEHHO, 11D 110BHIIEHAY TEMIIEPATYPH BOAH 3 HUXHEM Obed
TOKTOTYAbCKOI'O BOACXpAHW M@ Ha 6°, B HUXeJieXalMx cTBOpax OH:
notdxkaeTeA Ha 2-3°. O0QeKT BAUSHESA TOXTCrYJIbCKOTO BCAOXDAHHIKIR
DACIPOCTPaHNeT A He MeHee, ueM Ha 210 M (KM, AXKIKED).

BuBOIbI

PazpaboTaHa MeTOOHKE COBeKTHERHOR CUSHKM 2/AUAHUSA BOAOXPaHU

JIHL Ha TEMIIeDaTypy BOIR 8 peKax.
pejlHee MHOT'OJRTHES M3MeHeHUe TeMNepaTyph BOJIM B HUKHEN
Obele BONOXpAHHMEA oNpeleJdAeTCA ero CpefHed [VIYOMHOH. MeJdko
BCOHHE BOAOXDaHAMMUA CMNOCOOCTBYWT [IOHMKEHW CpelHed [OL0BO¥
TEMNEDATYDL BOME B HYXHEM fkede M0 CPABHEHUD ¢ ECTECTREeHEHMY
yoJaoRuaMy Ha 0, 7-1,2°, & I'IVvOOKOBOINEE - TIORHIIEHWID N0 2°.
i'GDHHE BOHOXPaHUSHIA OKa3HBaWT OTESILIAWWLEE BO3NEACTBUE HE
BOLY B peKe c ceHTI0pa flo deBpalb, a4 B OCTAaJbHCEe BpeMs - OXJaKs
Japiee. Ha pasHUHHHX BOLOXDAaHMMUAX [DAXTAYECKK B TeYeHUe BCeDg
PoJi@a TeMmnepartypa BOAH B HUEHEM Obee HUMEe, YeM B €CTECTBEHHHK
YCNOBUAX.
PA3HMLIA MEXNY MAKCHMaJbHEMYE MOJOXUTENBHEM X OTDHUUATEN:LHEM
ASMeHeHHeM TeMNepaTypH BOAW B HU¥HeM Obede BOLOXpAaHHIMUA TEM
SoJise, 4eM DoJislle ern o0LeM.
CpelHye MecsiyHse W3MeHEeHUS TEeMNEepaTyDH BOON B HUMHUX Obe-—
PAX BOAOXPAHWIMI ONpeLesAanTcA WX O0beMOM U OTHOCUTEdBHOH Tiy=
GuKoil. B JileTHee BpeMsi BO3pacTaeT PoJk CTHOCHTENLHOA TJayOMHH, a
2 3UMHee - 00bAMA.
BJMAHME BOROXPAHWUJNAN Ha TEMNSeDATYDHHM DeXyUM peK pachpocT-—}
padgaeTcqd B 0oJies CrjaxedHHOM BHIe BHUZ 0 2e TeyYeHUYD.
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B. M. Iybuxcxud, M. A. Jlebeoes
A. A. A3u308

METON OUHEHKM BTOPWYHBIX BOJHbHIX PECYPCOB
AN BOROCHABREHAS B AJIMAMBIK~AXAHTAPAHCKOM ArPOTPOMPAHOHE
TAUKEHTCKOH OBNACTH

BropuuHbe BoaHbe pecyvpcH (BBP) mpexcTaBnsnoT coO0H J0JHO0 BO
Tbi. MIBATOW 43 TOSEepPXHOCTHOTO HMCTOUHMKAE WAM MEeCTOpOXIeHMs 1ok
IEMHBIX BOZl € IEJbR BojAccHAOXKEeHWA WM OCYUeHMS TEepDHUTOpUM 4 BEp
RyBuekcd B LPOJYKTHBHEA BOLCHOCHHE IODU3OHT rpydHToBHX BOA (['B)
3 BUlIe OWJBTDALMOHHEX T0Teph. [Ipd 3TOM MMENT MeCTC [OTEepH BO
Ok CBexedl - Ha Y4ACTHE 0T MecTa oTfopa no norpebiiedHud. 00CpOT
H0M - HA TMDEANPYSATHRX. CTOYHOHA, BHANYaA KaHAJMIEUKOHHYO, — HA
BCEM NyTA NpoXOMISHUS CTOKOB.

BBP - 3Tn BEiI BOLHHX DECYPCOR AHTPRONOI'eHHOI'0, B TOM YHCJE,
TEeXHOI@HHOr MpoUcXoxieHUdA. TeppATOPHaTbHO OHW NpUYPOYeHbl KEK K
OCHOBHOMY MECTOPOKAEHMD T'PYHTOBHX BCA, TAK ¥ K NOrpaidyyvHOM Tep-
DUTCDKH,* IaHATON OpOMILIoWAasrKaMy, [OCENKaMH, OpollaeMbMy CeJILCKO—
Z03HANCTBEHHEMH 2eMiaAMA 4 T. 4. CJenoBaTelibHC, BBFP ABAADTCA 0=
HOIHUTENLHBM  UCTOYHKKOM BOCHDOU3BOACTBA IJIKCIUIYATAIMOHHEX 2dala-
COB MRPYHTOBHX BOA, HA BeJUYMEY KOTOPDHX MOXHO VYEEJHUYUTH CTOOD
CPYHTOBEX BOM.

B YCJIOBUAX MEXMODHOR HOJIMHH BEP, HezaBucuUMe ©T MecTa HX
POpMKPOBAKUA, B KOHEUYHOM UTore MOMNajakT 8 OCHORBHOE MECTODOXAe-
fiMe TDYHTORHX BOA4 B AJIOBHAJBHO-NDONRBUMAIBHEX rafeydukax. [Jo-
NMOMBATENRHEM oOTCOp [B Ha BedWuMHy BBP ZoAXeH oCyuwecTSAATHCA
2ACCPEACTONEHHO MO [NIoNaJy MeCTOPOXEEHMA. MecTa UX 0TH0pa MOTYT
CHTL [TpHYPOMENH K 30HaM QoDMUDOBAHKSA, TPaH3K¥TA KWW HAKOMJIeHUA
sBP. B 4acTHOCTY, B cCpemHeR 4JacTd IOMMHHE p. AXaHrapad npuGopro-
Raf 30Ka OCHOBHOI'C MECTODOXIEHUA WHPHHOM OT HECKOJALKHX COT Mer-
Po3 A0 1 KM BJONb Jeraro 6opTa H0JUHH NMPOTAXEHHOCTHY 0 20 KM
PorpeberHas AoJMHEa p. I'efdureH 9BJIAKTCS 30HON Tpar3uTa BBP.
TpoMIICWARKA, TO €CTb TEePPUTODHA, 3aHATAs  MDOMIIDEINDUATHIMY,
XBOCTOXDAHWAKLAME, OTCTORHUKAMY, TYNeNOBOAAMK,  BOIOBCOaMH.
MVJISMOHACNCHEMH ¥ H2COCHBIMM CTaHUUSMM, - 5TC 30HH GOpMUDOBaAHUA
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2RP. PaCNOJIOKEHH NpOoMHLJIeHHBE [J0LaAKY Kax Ha BHCORMX Teppacact.
max M HEMNOCPSACTBEHHO Ha MeCTOPORLNeHUSX PPYETOBHX B0A4. Ha BHCO-
KX Teppacax QopMMDYeTCA KAk [TOBEepXHOCTHaA, 7TaKk ¥ [ICA3eMHasd
cocTasaspimMe BBP. B npelesiax HU3KMX Teppac QOpPMUDYeTCH TOJALKD
nog3eMHas UX cocTaparplias B CHIY PUALTPALNCHELX 0CoOesHOCTSH
cpent.

K 30HaM QopmupoBazds BBP CTHOCATCA ICPOACKHUE TEPPHTORZA.
0COREEHO ecld 3TO HM3KWe TeppacH. [Opol B TaKOM cjaydae CTOHT Ha
pafeunAKaxX, T0 eCTh HOMQCDEeACTBEHHO HA MECTOPOKRUCHKH ['DYHTOBHA
Bold. B mpelenax ropoja BEP otpasyeTcs 32 c4YET PUIIBLTPAIMOHARA {16~
Tepb MOJMBHOM BOOM K3 BOAOMPOBOLA. [OTePh B BCAOBGHEX, XAHASH”
SalMCKHBX CeTsX. TemoMaricTpansx. Tak, 42 MJouwand ®iJN0A 380T-
poiK# . ANMaJbK (opMmMpyeTcs I, 4 w3 /¢ BBP ToabKO 32 cyeT [10Telb
W3 BONOMPOBOAHON ceTd. CTa BeJMMiHHA CocTaBjieT 45% cpeaHern ro-
JOEOro pacxeoja X03AACTSEHEC-NUTheEHX IOPOACKUX gozc3abopos.

Ha Bofozabopay, DAachoJIOKEHHNX B [0MMHE P. AXanrapah 4 xo-
LAYATHDYIOUMX MECTOpOXIAEEHe TLYHToBHX Bold, BBP 00pasyuTes ACAEL-
cTEMe dHAbTPAUMOERX NCTEPh W2 BOLOBCLOE., 4 TAKHC TOSUBHOR BOIH,
NpefHAZHAYEHHOR A/14 passefeHHHX 21eCbhb CaliB H 0I'CPOLIE.

bopmupywTcd BBP ¥ Ha yuaCTKe TPaH3NTA BOAN M3 BOACIABNC
K noTpebuTessM. YianesHocTs BojczabopoB - 20-25 KM. Hax nokasa-
B4 DeaynbTaTH HCCAefoBaHMA MIBP, QWibTpailfiCHHNE OOTepkr @3 ~a-
THCTRE/BHBX BOACBOACE ACCTUIART 10-15% cpeldned rOOCBOW TROME30

UTEABHOCTH S0403afopos. KpoMe Tore, [C MyTHM TPaHCRORTHUPOEXR
BCAH #2 BOOC3200pOB NOTEDH yiPAueanTCR BCAEACTBME TOTO, 4TO K
MAMMCTDAJSHEM BOAORNIAM JOAKAKYEOTCA HEC2HKAIMOHUDORAHHHE 10.pE"
GUTOJH, YCHOMS3YOUNE Hed=rAJbHC BCAY HZ [OJBH Oropoaos i Ky
cafletEpX YHacTKOB. o 3627 MOMMBHOA BOAN QUJASTPYETCH B lajleulih.'.

10 AaHxHM BOAKOIO S37aHCE NPOMHWISHHHEX JIOWSAOK, WU3yueHEd-
0 MABP. B AIMAJHKCKOM [DOMHUJEHHOM y3Jsie 3TOpPU'HHE ROILENE De-
CYDCH COCTABASOT 55-57% OT CYMMDHOTO CpRAHerc Ionosoro oTteda
BOJIM Ha TPOU3BOMACTREHHCE ¥ X038UCTBEHHEC-MTATHEBOE BCROCHALHE -
HAe. [pOUSHT B03BpaTa 304N S5 BOACHOCHHA I'CDHEOHT BEJHK BCJeL~
CTBHME BHICOKOH MDOHALREMICTH [OXDCBHHX OTJACKEHHHM ¥ BULCEMKOCI:
POM3BOACTECHHENX MPOUECSHB NDOMNUNESHHHX OpeanpuaTHi. Tak, 0o
THeBECCTH B BCAe  Aamanukckore MK cocraBagkr 46%  CywuMapHtTo

1
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cpelEero rOLOBOr0 pacxojia BOLo3afopos B MDOMBIIIEHHOM DalOHE.

HosM4YecTBeHHas Oileska BBP ompegpessieTcsi N0 UAIPOre0JIOTHHEC-
KUM YCJNOBUSIM TEpPPUTODHMM C BHABJIEHHHMM BBP, B TOM HHUC/E JHTOJO-
’H4YEeCKOMYy COCTaBy, MOWHOCTH, BOJCMPOHMLAEMOCTH [Opold 30HH aspa-
MK ¥ NpOLYKTUBHOI'O BOAOHOCHOPO I'OpPM230OHTa, a4 TaKie H3MEHHKMBOCTH
(MAbTPAUMOHHEX CBOMCTE MOPOL B MJaHe W [0 pa3pesy. AeHCTBYOUMM
BoaozalopaM, cxeMmaM, peXuMy JdKcmuyatauud @ orfopa 3anacoB [B B
ONOKAX ¥ B [POMHUNEHHCOM DafOHe; KOHCTDPYKUUM 3KCMAyaTALKOHHBX
CKBaX{H, HacoCcHOre o0opynoBaHus, TCUyGHHe YyCTaHOBKM BCACHBAWUWXX
YCTPOMACTB, I[POU3BOIMTENEEOCTH 3KCIIYATAIMOHHLX CKBa¥WWE, [IOHKXE-'
Hulo ypoBHf ['B, BH3BaHHOIO DAGOTOM KaXAON CKBaXMHH # BCL03300-
poM: OaJiaHcaM CpeJHeMecCsuHbHX, CPEeIHeroACBHX BOACHOTpeONeHns U
BONOOTBEIEHUA ANS MHCIOBOAKOIO, CpPEAHEeroc W MaJjoBOIHOI'O JIET;
MHOT'OJIETHEMY VYDOBEEHOMY pexiiMy [B.

MHIporecacruyecxKe ycJoBus TeppdTopdd ¢ BBP XapaKTepulyoT-
cd M0 JNaHHHM pAa3BefKM NOA3EMHEX B0J, HUCMNOJb3ICBAHHHEM B NOLCYETE
X JKCIJUIYATALMOHHHX 3aMacoB, MO COMOCTABJEHUK 3TUX JM8HHHX ¢ WH-
@opMalMer, [NOJYYeHHOH B Mnpolecce co3jaHMs, SKCIIyaTaldd, 2 He-
PEIKO pacllMpeHMA MJIM PEKOHCTPYKLUMH B0oL03aCopoB.

AHAJM3 TeXHUYECKOI'D COCTOAHMA, KOHCTPYKTHABHHX SCOOEHHOCTEH
SKCTUIYTAUMOHHNX CKBaXMH, CXeM ¥ cpoka pafoTH Bogno3alopoB, UH-
TeprnpeTams OCHCBHHX 3aKOHOMEPHOCTe# pexuMa 3KcmayaTauudun [B,
OlIEHKA o0ecrieyeqHOCTH 3anacceB B [O3BCJAKT BHEBHTh W3MEHEHUSA
KOMMYECTBEHHHX MoxasaTeJell UCTOYHKKOB QOPMUPOBAHUA 3JKCINyaTalk-
CHHBEIX 3aracoB [B Mol BJUAEMEM JKCIUIYATAIMK U Mpoded Boaoxozai-
CTBEHHOH IeATeJlbHOCTH.

UsyyeHre ONHTZ OSKCIIYATaUWM BOA032C0POE M UX BIHMSHHS Ha
BOIOHHE pPeCypCH B IIDOMHIUIEHHOM paicHe TO03BOJSET OLUSHUTbL IPOM2-
BOAUTENILHOCTL MPOAYKTABHOI'O BONOHOCHOIC TI'ODH30HTA, [I'PAHUMYHbE
YCJIOBUS Da0OTH BONO2a00pCB, Da3Mephl BOPOHOK AENDPECCHU B 3KCILIY-
ATAlMOHHOM BOJCHOCHOM TOPU30HTE, MW3MeHeHMe OaliaHca TDYHTOBHX
801, CpPalOTKY M BOCHOJIHEHHE WX OSKCIAYATAIKMOHHHX 3aNacoB, YTOY-
HUTb QUILTPALIKOHEHE CBONCTSA BONOHOCHOI'O MNACTa, BHABUTHL ONTU-
MAbHYO KCHCTPYKLMO SKCTIYATALMOHHBX CKB2¥MH M T. L. Bes sTa
MHQOPMaLHKA UCMOJB3YETCH IIPY KOJNMUYSCTBEHHOM olieHke BBP u = ofoc-
HOBAHUK BO3MOKHOCTH HX UCTIONB20BAHUR B UENRX BOLOCHAOKEeHUd.
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QueHKa OUAbTPAUMOHHHX C3CHCTB IPOOYKTHBHO'O 2OM0HGGRO,T
MJacTa OCYUECTBASETCH [0 pe3ybTaTaM COHTHO-PHMAETDALAOHHEX pA-
0T HA Bojosabopax (2. B6]. TakozbMH ABASNTCS OTKAMYKH UE STHRAL
HHX CKBaMMH M HX TDYN ¥ CJAeXeHHe 3a BOCCTAHOBJESHMEM YPOBHS 52
L B CHBaXMHAX [M0CJIE MpeKkpalleHud UTKa4eK. OTKAYKU-BOCCTARCHS -
HWA POM3BOIATCH H3 KaXNOH OJKCIAYATALMOHHKOA CKBAXWRH 0D COBNa-
EMY BoAc=2a00pa, a Takwe MpH ero sKcrayaTaluu.

OOBTHO-@UIbTPAUMOHEHE palboTH HAa Bofozafopax BREICAHANTCH LC
OTAeIbHbM CKBAXMHEM HA (QCHE BO3MYWEHMAS BOJACHOCHOIC POpARCETS

sEonAyaATaALnMel BOO03ab0nos. ETﬂ OMHHOYHEIE U KYCTOBHE OTa2ZHrW-
BoCCTaHOBNeHHA. Hpome Toro, MIBP EHakoiJied OMNHT Jp0#H3sCitTha
MACCOBEX HAC/NASHUN 32 BOCCTAZHOBMEHMEM YDOBHS BOAL B SKCIIVATE
UMOHHEEX W HAOA0AATEJoHNX CKBaSMEAX NpK MpCCHISKTHUECHHX COTE-
Hoskax padoTd BoaczaGopos.

MagopMaima, facaydyesHad B lpolecce OiNTHO-OHA: TPAlHOHHEEX
pato”, odpabaTHBaeTca ¢ YYETOM [IPHYDOYEHHOCTH ONKTa K HESOMCMY
M HU3KOMY MOJOKEHMW YypoBHS I'B, cnocofa # 4acTo™w  33MEDOE
YPCBHA 804H B CKBaiWHaX, WX NMDOU3IBCOUATENLHOCTH, GDOMCTHHTEN -
HOCTY oOnHTa. [HApOreoforMyeckKHue NapaMeTpel DACTYUTHRALTCH  IE
M3BM [BM PC/AT 286 no paspa6ora:zuoit B MIBP nporpamme (6!.

YUNTHIBAA, YTC ONHTHO-QUAbTRAIMOHHEE Dalorel Ha BCL03aloDaX
ABMAKTCA COCTABHOR YACTHN CTELUMOHADHEX PexHMMHHX HabARIeHVWR ©
nmpoMpaiioHe, B M/BP HaKoniieH 3HAYIT2MbHHI OCBEM 3KCTEDHUMEHTIMh-
HhX JIZHHBX [0 FHIPOreoJOTHYEeCcKUM TapaMeTpaM BOAOHOCHEHEX STACHEZ-
HHA. TGUYKY C HIBECTHHMH TUADOTresSoruueciuMd napaMmeTDaMyl STHOUW-
TENLHD DABHOMEDHO DACNDElEeJIeEN B npajenax ipoMpaioHa. AHQUIMA-
UMK 10 napaMeTpaM IOCTATOUYHO LJSif MATEMATHYECKOrO ORHCAHHS. Ral-
THPOEAHHA UX NPOCTLAHCTHEHHOMD HEMSHeHUs | SHASJeHEHA  KYLow-

O0-0RHODOAHBIX Yu4acTKos. [fOCNEeLHee O0CODEHEO BAXHO I8 CXeMaTy:
3alMY IpADOAHNY YCACBUW H UISHTHOUXALNY fapameTpog LA TepodTd-
FUA ¢ BBP. [lpensapuTeNbH0 OLSHEHEEYe HA CTAAME NPCelTApOsail
IDEeHEXOTC Bofic3alopa I'MIDCIeCnornyecKre apaMeTsl BOACHOCHITL
IJAcTa YTOYHSKTCH B TMPOLecce CTPOUMTENbCTHE 110 LaHiEs O™
HO~PUAbTPEUHOHHHX paloT 8 Kaxaol BHCSE [POGYpPEHHOR 3KCILyaTl:
CHHCH U HAOmOJZATENLHOH CKBaMiHe.
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Mavuenue 6anaHca BOLOMOTpeOAeHMs ¥ BOLOOTBEIEHUS B IDOMMIE
NeHHOM y3Je, KX WU3MEeHYMBOCTA B T'OZOBOM W MHOTOJIETHEM pa3pe3e
JaeT OCHOBY Lfisi OOBEKTUBHOM KOJMYECTBEHHOW OLEHKH BBP. llpeasas
puTenbHas oleHka BBP TPOM3BOAUTCA M0 WTOTOBHM faJlaHcaM U 3Hadye-
HUAM TUIDOre0JIOTMYECKHX NapaMeTpoB MOpoX 30HH aspalii.

Hajlexsas KoJOMYEeCTBeHHAs oueHKa BBP BxoZMT B 3allady ['MADO
[AHAMUYECKOTO aHaimz2a pexuma ['B. MHorofeTHAs uHQOpMaLys 00 YPOS
BEeHHOM pexuMe I'B M03BOJIET BHABUTH €ro 3aKOHOMEPHOCTH. BHDA3KTH
UK KOJMYECTREHHEMM MOKA3ATEAAMI, DPEKOHCTPYMPOBATb $OHOBHM (ec=
TeCTBEHHB!) DexuM ypoBHA ['B. [locneiHee BakHO 8 CBA3K C TeM. HTO
3 YCAOBMAX MEXDODHON HOJUHH C BHCOKUMM CKOPOCTSMK QUAbTpaUMd H
IHAUUTENbEBMKE IpALUEHTAMY [CJ38MHOre oToka BBP He nawT OulyTHMO=
rO IpHUpocTa YpoBEA B ¥ NpaKTH4YecKyd He BHDAKANTCH B GopMUpoBa
UKW Oyrpa pacTexanusd [B. STO XapakTephHe H Ui TEDPUTOPHY C BO
I0EMKXUM MPOU3BCACTBOM TAKAX, Kak MejHasd oforaTUTeJbHadA badpuka,
MelenNaBuabHer 32801, XHM3aBOL.

PeXOHCTPYKLHMA (OHOBOPO pexyMa ypOoBHA ['B OCYUWECTBJAAETCA ME:
TOLOCM IMCKPETHO-HENDepHBHOTO CTATUCTAYECKOT0 MOAEJHPOBaHMS. OH
JCHOBAE HA COBMECTHOM HUCMONB30BAHUM IUCKDHMMMHAHTHOTO ¥ DPETpPeCs
CUCHHODD aHaiu3a. C[relmduKa ero MDUMEHEHUS K3JoXeHa B paco
Tax 14, 8.

CpaBHATE bHEI aHaNKs DOHOBHX YPOBHEN U ypogsHeH I'B MO OnOp
HEM TOYKAM CTAUMOHADHO! DeXHMHOW CeTH M KapTupoBaHue aHTDPOoNO3
PeHHHX W3Mederult ypoers ['B  MO3BOJNANT OKOHTYPATL YHACTHM ;
BBP, paccuuTaTh 00BeM BBP U BHABHTbH MX 34BHCHMOCTb OT BOLOXOJ
2AMCTEEHHEX $aKTODOE. _

303MONEOCTE MCTOAb20BadusA BBP B BojoCHaCkeHUM OmpelenseTcCs
4ye TOJBKO NOCTATOUHEM #X 0O0bLeMOM, HC ¥ TpeCyeMsM Ka4eCTBOM.
TpefoBakus K KayecTBy BBP 3a8BUCAT OT WX MOTPEOUTENA. OleHMBaeT
0f THADOXUMHYECKN pexuM BBP 1o pe3ysibTaTaM MHOIOJETHUX CTaldoz
HADHHX TUAPOXAMAYECKUX HAOIOAEHWA CTATUCTHHECKHMd METOIaMi, &
TOM YMCJE HCOHTaHMeM Ha TpesA. MoxonHoR uHGopMaUuued B TDEHA
aHa/M3e ABASWTCR GoHOBHE MOKA3ATEJM XuMUYyecKoro cocrasa ['B.

ruaporeofioruueckoe 0060CHOBAHUS BO3MOXHOCTH HUCOAb3CBAHHH
BEP B BOmocHAOKEHMM NpeinosaraeT BHOeNeHUEe MepClexTHBHOro y4a
oTKa TIOL Bomcaabop: BHOOP MCXOJHOW MHQODMAUMH K ero  NPOeKTHPO
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RaHMD:  JUTOJOTMYecKuit paspe3 BOJOHOCHOM TOMIM, MOLHOCTh BON0-
HOCHEOI'O TOPHM30OHTa, TCUADOre0JIOMWYEeCKHEe [iapaMeTp BOAOEOCHOIO
nlacTa, rokasaTtesd kayecTBa B, OxuiaeMas MpOM3BOAMTENLHOCTb
IKCIIYATALUMOHHNX CKBAWMH X BoJOo3abopa, CXeMa ¥ pamlyc SJMAHUSA
I0CJ8JHEro, rpaHUYHHEe YCJOBUS er0 palboTh.

CxXeMa BoJo3abopa, pacCHMTHIBaeMoro Ha otOop BBP, 3agaeTci,
KCXOEA M3 KOHKDETHHX MIPOAMHAMMYECKHX YCJIOBH#A BOIOHOCHOIO I'o-
DU3OHTA HA YYaCTKe paclojoxeHusl Bono3abopa. I3TO MOxeT OWTh
rpynna CKBaXWH, 33aJaHHHKX MO KOHTYpaM COODYREHMH, M0ATAMAMBAEMbX
'8, Kak, Hanpumep, Dalpuurbf BONC3300p HE TEpPUTOPHA APOGUJSIBHO-
ofioraTUTENBHOI'0 KOMIJEKCA AJMAJIBKCKOIC PODHO-METAMNYPTUYEeCcKoro
KOMOHHATA. BO3MOXHE MNomaZHAas CXeMa, KaK Ha 3asClCKOM B0a03abo-
pe, COSIAaHHOM Ha npoMmiljouwaaxke [I0 "AMModgoc"., MM ApXMMHCKOM BO-
nosatope Axamxrapasckoro IIY "CyBOKOBa", a TaKMe JIMHeAHas CcXewma,
KAK HA 2aXO0KTYPHHX NPEHakHHX BoLo0zalopax, CO3NAHHHEX BA0Jb NMHO-
HEpDHHX J2aM0 XBOCTOXpaHWMmMW. B psie cayvaesR pPeKOMeHIYyKTeis OIh-
HOYHHE CKBAKAHHHE BOJN03a0OpH. ‘KK Ha TEeppUTOPHAX &BTOGAa3H.
npeanpuaTusx "CTaJbMOHTaX", JaYHEX M NOACOOHSX YyYacTKaXx.

PacueT rpyHnoBero BoLo3abopa BHIICJHASTCA Ha CCHOBE MaTeMma-
THYecKoW Mogesu [, 5, 7], B KOTOpYy®W 3aJjioxeHa MEQoOpMaL#s Mo 20—
lonpcBoauMocTd naacta [6], pacxojaMm Boao3afopa U KaKAOoH 0THSNb-
HOR 3KCIJAyaTaUMCHEOA CKBaXUHH, XOODIMHATH TOYEeX. B KOTODHX pac-
CHUTHBANTCA TNOHUXEHUS YDOBHA TDYHTOBHX BOJ.

3Ta MOLeNb OMHUCHBAET KPHUBYD [CHAMEHAR YPOBHR IPYHTOBBX
Bon. [ipy 3TOM YYMTHBAETCH, YTO OT Kaxzgo# paloTawmed B YCJAOBHAX
BlaUMOeficTBUA CKBaKWMHLE CO3IaeTCd BODOHKA nernpecCuu, XapaKTepu-
ywuas K3MeHeHHe [CHMKEHUS YPOBHS TDYHTCBHX BOJX 8 3aBHCHUMOCTH
JT p2ccTOSHMA OT cKBaxMH (r). Ha DacCTodAHMW, pDasHOM pallycy
BJIMAHWE Boncs3abopa (R). TOHUXKEHHE YDOBHA PPYHTOBHX BOZ 0T 3JKC-
AyaTauyd paBHO Hy. [0 3aKOHY HEePA3PHBHOCTH pacXoll TNMOTOKa Ye-
PE3 MOBEepXHOCTh BOPOHKM Jenpeccuy BhpaxaeTca dopmynon [ 3 J:

THe Xm - BOAOMPOBOAMMOCTS TAZCTA. J,. - (QYHKUMS TMOHWKEHHS YDOBHS
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"NYHTOBHX BG/J B 32BUCHMOCTU OT paccTosHMs (r) OT COCH 3KCILyaTa
UHMOHHOM CKBAKWHH.

UHTEeTrpUpys 9T0 BHpakeHHe oT J = hy Mpy I' = Iy AC J =H
~ = R (hy —- MOWHOCTL BONOHOCHOTO mnacta, H - ypoeedb I'B, R =
D8[MYC BAMAHUS CKBAXWHE!, TOJYYUM BHpakeHHe IaA OUEHKH NOHHXE—
qug ypoeHa B (5;)

Ug
Bp = H = g e INIR/T),
2ICKm
nae Oy - Ae0UT sKCOAyaTaLMOHHON CKBAKWHH.

OGuee MoHUXEHWEe YPOBHSA FRYHTCBHX BOL B 3aLaHHOW TOdKe [IPH
rafore Boj02a0opa clnaraeTcd U3 [OHWKeHMs [pu paboTe KaKAOH
CHBANUHKE, KaK OOKHOUHOW, # CYMMH Cpe30K, EBH3HBAEMHX 3ZKCIIyaTa—
el ooTalbHHX  CKBaxuH sonc3adopa. [Ipy paboTe Bomo3abopa ¢ N
CKBANUHAMYM [TOHMXEHHES YDOBRHS IDYHTOBHX BOL (S,) onpelejdercs MO
popMyse:

o
S in(R/r,), (1)
2mkm,
ple ry =r'y., s, ..., Ip - paccrossye OT COCTBETCTBYWIUHMX CKBA=
WHH [0 TOMKH., 2 KOTOpO# onpelenseTca nodumenue YI'B;, Q; = Q4.
Qps--. Qy - PACXCI KaxIOR CKBaMMHH; Km, = Km;. Kmp,.... Km, =

SOAOPOBCAUMOCTE JACTA IS KaKIOH CKBaXUHE, eC/i He IPUHAMaeT-
cHd ero cpellHee 3Havende (Km). MHeonosassoBakue QopMyJsb (1) MO3BO-
AAOT PACCYUTATE NoHUXeHHe yposBHA ['B B JwbO0M TOYKE NJaCTa B 3a-
NaHEX CpaHplax Mol so3nefcTeMeM patoTH CDYNNH SKCNAYATAUHOHHEIX
CHBAMUK.

PacyeT BOL03ab0poB, NPeiHARAHAUYEHHHX A48 Uenel BoLocHalbke-
B, BKARYAET ONpelleJieHre MOHUKeHUs B USeHTPE TAXECTH BoZo3alfopa
B Ha ero I'paHKLAX.

PacyeT IpeHaxHbiX BOA03a00D0OE, NpelHazHaYeHHBX AN OCYlWeHWs
TESLCPUTODHMI, 3aHATHX OpOMILIOWANKAMM WJM TOPOACKOW 3acTpOHXOH.
BKJI0YaeT QUEHKY NOHMXEeHHH Mo TpeyrofbHoi ceTke, MNO3BoJAAKWeA Oom-
DeleJUTs KOHTYPH PadyiMYHHX HHTEpBAaJ0B CHHXEeHHd YpPOBHA ['B.



PacueT 8cz0=2afopoB ocymecTsAseTcd Ha 15BM B cJoelynueM mno-
palKe:

COCTABJSETCA MJaH sofc3abopa B MamTtate 1:1000 uam 1:2000 ¢
qaHeceHHeM afCoJIDTHHX OTMETOK CKBaMUH M QYHISMEHTOB COCDYHKEeHKH
g cJyuyae MOATalSMBAEMON 3aCTDOEHHOA TEeDPHTODHM,

SHUMAKTCA KOODAMHATH  SKCIJyaTalMOHHHEX.,  HaOMKAATS/bHEX
CKRAXMHE ¥ TOuYeH, B KOTOPHX BakHO 3HATL NOHWKEHWE YPOBHSA TIPYHTO-
BX B0 OTHOCUTENbH0 HYJNEBOHN TOYXHM OTCYETa.

DACCYATHBAOTCA [0 MOIeNd INPOCTPAHCTBEHHOTO PachpenesieH4s
MUAPOIe0OTHYeCKHX MapaMeTpos ANf Kaxacd NMPCeKTHOR U ASHCTBYD-
el sKCNAVATAUMOHHOR CKBAXMHE BOACAPOBOAMMOCTD IJIACTA U KOBQOU-
UHEHT YLDOSHEeNDOBOLNMOCTH,

3AJ40TCA CXEMA ¢ uycae paboTARUMX JKCTYaTaUMOHHEX CKBa-
XiH, NLOMIBOOMTSNLHOCTEL KANAOA CKBAXUHE, €€ KOOpAMHATH, 3Ha4e-
HUA THIPOreoforMyscKUX [apaMeTpoB ¥ pamiyc BJMAHWHA BOZ03a00pa;

DACCYMTHBANTCE [OHKHXEHUA OT patioTH IKCNAYATAIMOHHHX CKBa-
WUH 2 TOYKAX C 3a&laHHBMH KOODAMHATEMHM, HAUKHAR C HYJEBOW TOYHH,
YCJOBHO NPUHATOR 2a Hauallo KoOpIMHAT.

OMICaHE2R MeTOoNMKa KoJuuecTBeHHOM oueHKY DBP W 00CCHOBaHHS
BOSMOXHOCTEHR MX MUCMOJB30BAaHHMSA TI03BCJIMNE: :

RHABUTD B AJMANMHKCKOM TIpoMyaJsie BEP 8 188G roay B cpeiseM
33 rof 508.8 THO. M3/CYyT. U 622 THC. MI/CYT. 32 BereTauMOHHHN
NepHoR; S cpeaHeM 3a 1S95 rom - €92,9 THC. MP/CyT., 32 Berera-
UMOHEHE nepucd - 800 TeC,M>/CYT.:

TOCTPOMTH MESpehe Quepeid IpYNNoEHX 30103a00DOB HA TMPOMINC-
LAalKax MenHoW oforaTuTenbHOR QatpHKUM ¥ MelenjaBdsNIbHOrC 3aBodfa
ropEo-MeTAMIYOrHEecKoro KoMoiudaTa # [10 "AmModoc”, lapXHHHCKMH
BoJo3adop Axauraparckore [I¥ "CyeokoBa'., a Taxkxe Dojee 10 OIM-
HOYEHX 20103300DCE;

MOAYYATh DeajbHu@ oTGop BBP oTuMyM B8on03a00paMd B O0weMe
22 mnE. M3 2a 1989 ropm. 33 MJE. M° - 3a BereTalMOHHHHM [1epHol,
U3 HHX HCIOOJb3033HO Ha XO2SACTBEeHHO-TUTbEBEE HYXOH 51,6 %, Ha
TDOMMILIEEHNe - 32.5%. CeNbCKO303ANCTEEHHHe HysmH - 15,9%. B
1995 pomy romZosodl JTG0p BEP cocTaBua 25,3 wiH. M°. B 1936 roay
- 52,2 M. M3,
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A. C. llemurruxos, A. B. JKognes

COCTAB H OYHKUHOHAJBHBE BO3MOKHOCTH
BAHHA JAHHBIX "JIEIHHKH" HA II3BM

B Jaekabpe 1970 r. BepxosHuM CoseToM Ousuero CCCP 0N NPH
HAT 38K0H "OCHOBH BOAHOTO 3@KOHCOMaTe/bhCTBa", HAMETUBINA DaZBH-
THe U3yYeHHs MOBEepXHOCTHHX RCA, YCOBeDUlleHCTBOBaHHe CUCTEeME I'o-
CYNADCTBEHHOTO YueTa NPUMPOIEHX BOX [0 KOMM4YSCTBEHHHM i Ra4ecT-
=eHHHM TI0Ka3aTelisiM,  BeleHue rucyﬁachEEHHnrd BOIECI'O KARACTPA.
JENHKKK, ABJAACH NPUDOAERMM XpPaHUIMWAMH “MCTOA BOOBL, BXOIAT E
BAMHMBA rocylapcTBeHHEN GoHA ¥ MolaeXaT, COrNacH( NPHHATOMY 2a-
KOHY, OXpaHe M BCEeCcTODOHHEMY H3YYESHUR.

PeaJisalnsa 3TOr0 3aKoHa Owia Hayara B 1976 . JUUTEREAH,
aTe CAPHUIMK M. B. A. Byraesa Obil IOJOBHBM MHCTUTYTOM ['OGHOM-
rpipoMeTa B offacTd DAALACAOTMH, €My OHI0 MopyHeHO COCTABAeHHE
0aHKA JaHHHX M0 JejHMKAM Ha TeppuTopudd Ohewerc CLCP. AHaNA3 CY-
UECTBEOBABWEr? B TO BpeMs DJSLHOAQIMYECKO'D MaTspHaA2 Noxaaal,
YTO eJHHCTREHHBM OJHOPCILHEM [i0 NOJHOTE W Ka4ecTsy HHOODMALHMA
ACTOYHHKOM 1N BeleHHs Oakxa AaHEeX "JeAsuky" (bIJ1) MOReT ONTL
ToNKD HaTtanor nememxos (HJ), cocTasieHMe KOTOpOrro Ha4d4all &
1265 r. ® B 976 . ewe NpofoAxaioch. B nepBoR oYeponM CaH:a
BIN1 clcayxvBadue noTpebrTenell npelycMarTpyBasoch N0 AByM  BKIaM
3aNpoCcos;

- BHOpaTh 13 uH@CpMALMOKHOA 083N JaHHWE 0 HEKOTOPOM KOHK-
DETHOM JIeOHKMKE, KOTODHR OJAHCIHAUKEO ONpelensieTcs HOMepaMu TOMA,
BHNycKa M 4act™ KN ¥ mopAZXOBHEM HOMEDOM JEOHUKA BHYTPH CCOWLeT-
CTBYOUeA ero yacty [S];

- BuOpaTe W3 MHPODMALMOHHON TasH faHEbe O JeHHKAX B T
CellHe HexoTCcpeoy Deku Wid o3epa.

ToTpedHTeNb [0 CBOEMY XeJarum Mo BHlOpaTh JiOC BCe HJAHELE,
XpasdluMecs IJia AHHOrO JIeOHMKA B HH@OpMalMOHHOW 6a3e, JMCO =E
KOTOpHE M3 HWX, HaNpuMep, BHCOTY JUDHOBOH JMHERH U [iCmalds 20-
JacTy abaauui. BLJI Jcagxes Owal BHACAHATD CJleayouye QYHKIMHE: Cos-
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paHue ¥ sefeHMe MHOODMALMOHHOR 6as3k: [OACOTOBKY MHPOPMALUOHH
COOOWEHHA; BHIAYY COOOWEHHHA NoTpetuTeso; NPOrDAMMHOE aIMHHUC:
TpHpoBaHWe (Bula4ya COOONEHHA 00 WHQOpMaLMOHHOA Oasde, CJEexeHHE
3@ ee COCTOAHKEM U nporpammamy ofHosneHus Gazw). BiJl MepBol
cuepead Gewi paspaboTad LJd 3KCIyaTaumu Ha GBM EC. Aas  ery
CYHKLMOHMpOBaHus Obiia HeoOXoauma onepaTHMBHas namsTh 200 K.  Has
KOMATeNb Ha MI ¥ OBa HaromuTesd Ha MO (1],

B 1886.r. CAHMM locxomruzpoMeTa COBMECTHO ¢ CpelHedlnaT
CKUM BHYMACJHTEJIbHHM UeHTpoM (CAPBU) npucTymuad K paspaCoTKe
BTOpOK O4vepenn AHC [BR "['Maponords - JeOHUKH", 3HAYUTENBHO OT
Ju<anueics no ceouM BosMoxHOCTAM oT GBI/l nepsBofl cuyependu. [lpelnno
Naranoch BHOJIHeHHe CHAeLynlMX OyHKUMA:

- ODHoBJeHKue BIUI Mo Mepe MOCTYIJIEHMS HOBOZ MHOOpMALMH;

- HaKolNeHHe ¥ aBTOMaTHYecKoe XpaHeHWe JaHHHX CTalWCHEDH
HCCAefoBaH Ha JeJHUKaX, CBEeZeHEHM O NYJbLCUpYRUMX JAelHHKaX;

— KOHTDOJIb B KODDEeXTUPOBKAE MHPCPMALMOHHON a3k,

- CTAaTUCTHYecKas o0paboTka HHpopMaumu (2].

£ KayecTBe HOBOW uubopMallik BO BTOpyw odepelb AUC TB
‘TROpoNoTUA- e JHUKHU" BXAWYSHH O0CHOBYHE CBelleHus 0 JejHukax [la-
MEPO-AJasi, coOpanHbe A. C. UeTHHHUKOBHM MO MaTepyanaM gocMmodo—
TOCheMKkH (KPC) 1276-1580 romos npu paboTe Han TeMod "laTbh OleH-
KY BJHAHAA 3BOAOUMM OJieleHeHHA [laMHUDo-Anad Ha CTOK pek", a Tak
RS OCHOEHBE CBEIeHHS 0 IIYRLCUDYBWMX NejHuKax Mccapo-Adas o [la
MApA M3 TIOAPOTOBJAEHHHX K mevatd A. C . lleTUHHMKOBREM U M. C. Py-
JaK KaTajloros 3TUX JeIHWMKOB. M3 MaTepHaJioB 3KCIeIdIMAOHHEX HKC-
CJeIoBaHui BO BTOpYHR ouepels AUC TBE "IuaposiorHs-NEeAHUKH" SHI0-
HEHH noiroToBreHHNe 0. Y.  [lepurepoM MaTepuans HabJoleHull Ha
JellHUKe AOpameBa 3@ 1267-1888 ropel, a TakkKe MaTepualy HabJWie-
HUA Ha JepHuxax IkaHKyaT Ha Kaskasze, leHTpadbibidl TYOKCY B 3au-
JUACKOM AsaTay Ha TsHp-lUlane W Sonbwo# AKTDY Ha AdTzae.

B Ka4eCTBe nporpaMMHorc clecrevyeHUs B3ATH pasnaboTAHHHE H4a
asbKe QopTpaH A. C. lWeTuHruxeoBeM [8.9) MDOrTAMME CTATHCTHYECHOH
00palboTxM NAEHEK, HUX BO3MOKHOCTM OYAYT OMMCAHH HUME.

C uessi pazsuTus ANC TBH "I'Maponorus-lelsuxu” 8 CAHAIMY B
1881 r. Obau npojoskeHy paGoTH N0 YCOEEDUWSHCTSORaHM® BT and
IKRCILTyaTallMk ero Ha [i0BM. Ho, B8 C¢B#zW ¢ pacnagom CCCP, padora
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pan GaHKOM B 1992 1. Obng 3anfaHEpOBaH2 2 COKPAMeHHOM 110 TepDw-
TODHAJbHOMY OXBaTy 0CbeMe: B HEero BKJNYCHH HaHHKe 00 ONeseHesH
muub  [eHTpanbHoazZHaTCHUX PecnyOiuk - Y30ekucTaHa, HasarcTaHa.
TamKMKUCTAHA W KHPrR3CTAHA, YTO BHIBAHD YMEHBUEHWEM QHHAHCADO-
gaHuA paldoT M0 3TOH TeMe.

B HOBHI 0aHK BKJCYEHH OCHOBHHEG CBEOEHHE U JNefHdxax Saccel-
qoB pex ['Hccapo-Anas ¥ [laMWpa, coOpaHlHsie B 1877-1980 reojal
A. C. lUleTHHHHKOBBM 1SS COCTABASHMA KapT ATiica CHeXHO-JeA0HNX
pecypcoB MMpa. OTH CEEZeHHS MOJYYeHH C NPUMEHEHIMESM MaTe{Waiob
aspodoTocheMKd (AQC) §57-195? roloB ¥ MNPENCTABJSHH Ti0 QoLve
TaGs. 1 KJN. PaHee 8 BIJl ! ¥ 2 o4Yepenen OHY HE BHALH2AUCL. HpOME
Toro, U3 BIJl BHAeneHH B KAYECTBE CAMCCTOATENBHOI'd 6aNKa MaTeDM-
ajii HaOJInIeHUH Ha JellHWKe AODaM(Ba 23a Bech Nepuol. BMELTC 2200
SBKJNYEHH pelyJbTaTH Halb/wleHnuli 32 xoJiefaduaMy JeIHHKOB UDerHen

A3KM, onyoJMroBaHHHe 8 [12].
TakuMm ofpazoM. B/l Ha [IGBM cofepimT caeayvuke HHQOPMALUHOH~

HHEe DaaH:

1) OCHOBEHE CEeJeHHA O JeIHHKax no AaHHeM K1 42 TOMOE
13, 11 ¥ yYacTuuHo 15;

2) OCHORHHE CBeIEHMA ¢ JemHMKAX [uccapo-inas i [aMpa.
coOpaHHHe B ATJac CHEXHO-AEMOBHX pecypcoB N0 MaTtepuanaM AdC
1357-1659 roace,

3) pacnpeliesiedyie [0 BHCOTe [LI0WAAN JEIEHKCE M MCDEH [
COCTOSHUD Ha 1S57-195% rornu;

<} OCHCBHNE CBeACHMA 0 JAelHUKaX [ccapo-Ajas, laM4pa X
YACTHYHO TsaHb-llaHAa, coOpaHHHE ¢ NpuMelesrueM KEC 167€-1990 Io-
I0B;

5) pacrpefejedye no BHCOTE IJAoWlAard J=2IHMKOB A NMOperR [0
COCTORHMK Ha 1976-1980 ronwi:

0) MaTepdalil HaOMOOEHMH 34 KOQJSDAHMAMME JESHHKOE HaMmil-
POo-Anad U TaHb-llaHs ¢ 1963 r.

V0bEM WHOODMALMOHEEKX 0a3 [I0K32aH B HUMeNpHSelSHHOM Tac/uile.

ARQopMauMoHHbe 0a3d C©  HaHHBMM O JeAHMKaX MpelcTuBJeHE 8
gAle Qafkhoe (popMmaTta uFF" "PARADCX". JTuM obecneuMpaeTcH yhH¥DY-
Halms Oaz jpavHEx B [lodckoBas cucTreMa B COCTOMT M3 Billa

Vi i

NMUOrpaMMERX MCOYJel. HanWcaHHHX Ha fAsuke PAL CYSBA  “PaRaDGA".
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HoMep HHOODMALMOHHOH 0al3H B CHUCKe KonuyecTBO JeIHHKOSB

15099
11769
11769
13008
13008

59

N I i—

3T MOOYJM OCYWMECTBJISKT 3anpock K 0a2aM AaHHHX U BHOOpP HE200X0—
AMMOM HHQODMAiLMH HAE OCHOBAEMM 23THX 3&IMpPOCOB.

5 OCHOBY MNOUCKOBOI'0 KaTalora MC/AoXeHo JelleHHe TeppATORiH
HAa ToMa, BHNYCKM ¥ YacTH HKJl, Kpome TOore, Y4YMTHBAWTCA HOMEpA CC—
HOBHOA ¥ YACTHOW peKd, TIOPALKOBHA HOMED JelHUKa B OaccedHe U
HoMep JenHdka B8 KJl. JIBCcHHCH HOMED BBeleH W3 cnelywupx coolpaxe-
HUH: KAk U3BecTHO, JejHMKW [laMupo-AJsas obnananT 0oJbliol AUEE-
MUYMHOCTBO, @ 38 1557-1880 roje MHOXKECTBC JI@IHMKOE MNPEeTepleno
CyuecTBeHHbHE PA3HO3HAUHHE WEMEHeHMS - COKpaTUJMChb, HACTYIIMIM,
IPCOBYMHYJMCE BNEepel NpH MOIBMKKAX, pAcnaJuch Ha 4acTé WM Opoc-—
TO He OHAM YYTEHH NMPM KaTAAOIM3audd [0 pasHbM mpuyrhHam  [10].
Tak, NDY KaTaNorH3allMd B COOTBETCTBUM ¢ "PykoBoicTBOM" (6]
raaBras tabymua 1 "OCHOBHEIE CBeIEHHS ¢ JelHUKax" colepxasa Mop-
(JIONKYeCKHe LAaHHHE TOABKO O JIefHMKax ¢ miouwansw 0,1 KM® ¥ §o-
nee. JlelHdKM pasmepamu MeHee 0,1 KM YUUTHBAJWCL CYMMADHO B
ATOOBOM CTDOYKE NS YacTHOo GaccerHa (KOAMYECTBO 3TUX 00paso-
BaHUX ¢ 4X cyMMapHas naowsnn;. I[lo3ke, TMpd COCTABJAEHMM ATJhaca
CHEXHO-JIELOBHX DECYPCOB MHMpa BO3HUKNA H20CXOAMMOCTH KaTasROTH3z-
d¥M W 3TUX MaJeX 00pasoBaHMil, TaK KakK MDY UX HeyvyeTe 00eIEANACH
DISOAONIOTHYeCKass MEQOpMaLdd ANd [OCTPOEHAS KapT., OTpaxaoiix
KIMMaTUYMeCKHe YCNOBUA CYURCTBOBAHHMA COBPEMEHHOTC oJielleHeHUs,
OCODEHHO B paioHaX WADOKOTNO paclpocTpaHeHHs fAeJHWKOE MalbX Das-
Mepos. BaeleHue [OBOMHOTO HoMepa T[I03BOASET COXParuThb 8 Haza
JaHHLX [PEeeMCTBEHHOCTb B HYMeDaUUW MICCASNYRUHMX HOBHX [OAHHMX C
NMepBOHAYanbHOM HyMepalien JieHKMKoB B Hil. Tak, ecju JelHHK pac-
MajcA Ha 4acTH, TO BCEM erc HOBOOODAasoBAHUAM INPUCBOEH KATAJIOK-
HBl HOMep JienHMKa. Ecm B HJ NeZHUK He UMes [opsLXOBCra HOMepa
B TaCA. | Wiy COBCEM He Obil YHTEH, TO BO BTOPOA XOJIOHKE &My
MpHUCBaUMBARTCA HYJeBOA HOMED.
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Jlanee B MHQODMALMOHEHX 0a3aX C OCHOBHHMW CBElIeHUSMU O Jiesn-
dKkax (HoMepa 1, 2. 4 B NPHUBeJEeHOM BHUle ClMCKe) MPUBOIATCH MOp-
HONOTUYECKUN THUIT JIeAHWKA B COOTBETCTBUM C MOPPONOTHYECKOR KAac-
cufMKaALUMENn, TNPUHATCH NpU cocTasesdu Kil, SKCMO3WLMK JelHuKa 110
8-M4 pymbaM, Hau0c bWas ANMHA BCErQ JEeNHUXAa W ero OTKPHTOA oT
MODEH 4YacTH, MNJomelb BCEro JeAHuKa # ero OTKPHTOR 4acTd. abco-
MOTEAs BHCOTA: HU3WeR TOYKW JefHHKA., HK3WEeH TOYKKM OTKPHTOR 4ac-
TH JIeJHUKa, BHCIEH TOUYKY JeAHMKA., BHCOTA OUPHOBOA JMEUM ¥ CIIO-
cof ee onbeleseHud, MIOliank o6hacTy adasuuMd - oOWiaa M OTKPHITOM
YACTH. ‘

B MHQODMALMOHHOR 0a3€ OCHOBHHX CBEIEHHE [10 JaHHHM TOMCE
13. 14 ¢ 15 Wl npeactagneda pasdHopogHas MHPOpMEUMR 0 BHCOTE
GUPHOBOH JNMHMHM. [PHMEHAJMCH HOCBeHHHE (pacyeTHhie) M npsaMbe (10
HENOCPEACTEeHHNM HalJawIeEHaM) cnccolH. B IpYrux HHGOpPMaUMOHHHX
Sasax BHCOTZ OHPHOBOA MMHMM oONpelleNieHa NJsA Kawaoro JedHuKa o
crocoty Kyposckoro. '

B0 yleheHe O0Ablloe BHUMAHKE MHOTIOYMCJIEHHHM MNpOIOycKaM haH-
HpX O BHCOTe DUPHOBOA JMHMM W rhoulenu oCAacTH abaauMd BO MHOI'MX
HacTAX Harajacra NeIHWKOB. B 3TOM OTHOWSHUM 3acC)yHHMBaeT BHUMAHUA
TpocTofl cnocol onpedesiesks BHCOTN PUpHOBOA JMHMM (Hy), Dpaccuu-
THEAEMOH Kak cpelHee apudMeTHeckoe U3 a0COJOTHBRIX BHCOT KOHUA
JefHUKa Hp,, # ero BepXHed TO4YKM Hp.y. BCECTODOHHAS NpPOBEpPKA
3Toro cnocofa (10] nyTeM cpaBHEEHMs C EBCOTOR (QUDHOBOR  JIIHHM,
DECCHYHUTAHHOR NO cllocoty HYpoBCKoro moyuTH ans 12000 Jseasuxos [la-
MUDO-AJIaA, MC3BOJMJA TIONYYHTH CJELyRille De3yJibTaTH.

Pacnpejienielie o 8ycoTe Hyp, ¥ Hy AJ8 JIENHUKOB [OPHBX CHC-
TeM ['Mccapo-Anas W [lamMupa B UenoM  o4eHb OJAM3KO.  OTKJICHEHHA
AH = H,p, - Hy Ha accapo-Anae BapbupywT OT -0.09 10 0.42 M,
Opy 3ToM cosnaflede Hep, ¢ Hy (T.8. AH = Q) oTMeueHo Ang 16,63
BCeX JNeMHUKOB. [ns 84, 8% seaHuxosB |AH| ¢ 40 M (cedeHde ACMOJEH-
T2ibHBHX TOPUSOHTANEH HE NMPUMEHSHHHX DM KapTOMETPHYESCKUX palbo-
TAX TonokapTax). Aans 97.9% |AH| < 100 M (4HTepBaN BHCOTH, C KO-
TOPHM TOJIY4eHO paclipejelieHne JIeAHMKOE W MOpeH IO BHCOTHHEM 30—
HaMm) u ang 98, 7% aeasuxos |[AH| ¢ 6 (cpelnee KBAApaTHYECKOe OTK-
J0EeHMe, KoTopoe Lis BCeX JNeJHHKOE 3Tofl CUCTeMB cOocTaBjseT 117
M:. fa [llamupe paadpoc AH Goabwe - oT -C,09 mo O,74 KM, [pH
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aToM AnA 11,4% nensukoB AH = 0, nna 74, 1% [AH| € 40 M, 4As 943
VAH| ¢ 100 v u s 99,6% |AH| ¢ 6. koTopoe mJis BCeX NENHMKCB I
MUDA DaBHO 252 M.
Jna Boex acCehnHOB 'Mccape-Anas U [amupa 3aBHCHMOCTH MEXH
Hep M Hy ﬂHﬁEﬁnd KOSOQULHEHT 4 B YPaBHeHHM 3aBHCAMOCTH  MEX]
HUMH H.p = & Hy * b DaM30K Kk ejdHule, o4eHb TecHE (KOIPQUIMEHT
ROppersuun 03Ky K eluHuLe), KoapPuuMeHnTH Bapuammu C, Hep, # {
OAAHAKOBH WIW TI0YTH GAMHAKOBH. CpelHee KBalpaTH4eCKce OTKJIOHE
e 6 Hyp 0T Hy B GaccefiHax ¢ mpeoblafapidM MamkMm  ofeneHeHHe]
meRsie 10 M, B facceiHax ¢ passdThM oJiefleHeseM 0Ho yBeUyUBa:
PG 0 HECKONBbRUY, JeCATHKOS MeTDROB, & B JaccefHax ¢ KpynHenUnME
nenunkaMd - MyKcy (cUcTeMa HEHHHHH PeueHK0), OOUXMHTOY (JIeJIHUE
[fapM0o) 4 baprasr (JeRHdk 'pymy-IpxuMailic) - 6 npesoillasT 100 M3
Mexily SenduYuHol 6 U pasmepamMi oJieleHeHWsd (locnelHee MOKHO oXa:
DAKTSPH30BATH TNOWAAGI "CpelHerc JefHMKa" . ;) CylecTBYeT Tecy
i3S 3EPUCHMCCT: © KOos¢duimenToM koppesauuy 0,83: 6 = 0,072 [ g
- 13, 1003.
Chenywiiie JaHHbe, MMPOoNyLeHERe B Rl #3-3a OTCYTCTBHE CEeles
HKA 0 BHcove QUpHOBOHR JIMHUM, - 3TO niowais obnacTi abadauuu (o
!af ¥ OTKDHTOA YacTW). 3anonkeHue aTolc rpolbesia He MpelcTapiqses
avpyrHeHu#t, ecau, cagjys B. A Hamanosy [4], NPHEATH JUHeHHOS
gaciipefenerie nioleld Kaxacre JeieEMKa 1o BeEcoTe. E 3TOM chaydyae
WIOWAAL 20NaCTEeN ABMFUMM Z W MUTAHMA [ MOXHC COpPefedThL, HUC:
(0dBEYS CRRLYOUNe YDABHEHHS:

L

Hﬁp ~ Hyio Hpax — Hcp
Z = [ i [ =F y (1)
4max = Hmln Hmax - Hmln

rie F - macliadb NegHuMKa, Hep, - Hpgp - OTPHUATE bHES DAa3HOCTG,
Hyax — Hep — MONOKUTENbHAR DA3HOCTB., Hyax — Hpyn — BEPTUKASB-
HBl JHANABNOH BHCOT. Y4YUTHBASA, Y4TO

Hmax i Hmln

"o

GeChe NOJCTAHCBKH 3TOTY YDABHEHUA B (1) 4 COOTEBETCTEYKUMX 1pe—

I.. —m
=2
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c0pasoBaHui noJysaeM, 4Te z = f = /2 F. T.e. nJouans odnacty
afsUMH paBHa MMOJIOBUHE IJoWamd JelHuKa.

OueHkd cfreMa CTOKAa, PpacCUYUMTAHHOD JJdA pPeyYyHHX 0acCeuHOoE
ruccapo-Asas 4 llamupa npM 3amede Hy, Ha Hy, 00 Qopmyne

W= A ZF ,

rqe W - 00beM CTOKa, A - cno#t adnamy Ha Hg,, &F - mJoualb Jen-
EXKOB B faccefiHe, TIOKaszany XOpoWyw CXOAMMCCTL Dpe3yabTaroB. OTH-
AOHEHKA DACCYMTAHHEHYX BEJWUWH JEeXaT B MDeAeNaX TOYHCCTH H3Mepe-
H#S CTOKA TCpPHHX pek *10%.

CeejesHrd 00 of6beme Jbga B KJI NpakKTUYECKH OTCYTCTBYWT, I03-
TOMY 00BEM JbIa XaAoro JieIHWKA BHYUCHeH o dopwyse H. B. Epa-
copa [3], cyMMapHB c0beM JibZa I'DYINH JeJHUKOB [IpUBEZieH B UTC-
TOBOH CTpOUYKe paclnevaThBaeMoi TaOJumuse (DPpHACKEHHe 1).

ABOODMAMOHHHE D4a3H ¢ paclupejeneHuAMd IJouaarM JNefHHKCE ¢
MOPEH [0 BHCOTE COZEpXaT Be bMa UEHHY® MHQOpPMallMo Aad Iidluo-
TUIPONIOTHUECKHX pacueToB. B T 3Ty naHHHe NMPUBENEHH B HECKOJb-
KMX 4acTAX [OJ8 dacTHeX Bo,” :0cpoB, HO B NpectaajapueM 4ucJe
yacTell OHM OTCYTCTBYWOT jJaxe B TakoM Bule. HHpopMalMoHEHE Q&3H C
DACIpEeeNeHHeM Je/IHMKOB T0  BHCOTE OTHOCATCH K [UCccapo-Ajan M
flaMypy ¥ coflepsaT IaKHHe MC COCTOosiHM® Ha 1957-1959 u  1976-1980
PO (TOJyYeHs., COOTBETCTBEHHO, 1o APC ¥ KRC). AAsi Kamiora Jjel-
HAKE B AHOODMALMOHHBIX Oalkax paclipeleeHdd TNPUBOAATCA: HOMED
JenHika B faccefiEe M Homep Jemnuka no KN aHanornyhHo 0&3aM ¢ oc-
HOBHEIMA CBEIEHHSMKM, KOJMYECTBO 30H paclpefieNIeHdss 1Jis JieOHKKA ¥
MODEH, afCoNoTHAS BHCCTA poduis TOAMpyxuBaHUs (o M. B. TDCHO-
BY (7]) W 30HaNbHHE [ONOWEIM JIEfHMKA [\ 4 MOpeH [My C uWaroM 1o
BHCoTEe 100 M.

Bapx "“JlegHMXU" TReThel 0o4Yepend 3aNJaHMDOBaH B BHIE aBTOMa-
TH3MPOBaHHOI'e pafoyero Mecta (APM), B KOTODOM CBASHBAKTCA WE-
POpMALMOHHHE Sa3b A8HHNX © JIeIHKKAaX, NporpaMMe MOMCXOBOIO KaTa-
jaora, ofecneudBagiye BHOCP M2 3THX 043 HeoOXOAUMOH TASUMCNOTH-
USCKOW MEGOpMALIMM M TIporpaMM cTaTHCTHYEeCcKod OOpalOTKKM IaHHBIX.
loaToMy yrIOMAHYTHE BHME MMPOrpPAMME CTATHCTAYECKOH O00paOOTEM LaH-
HeX [8, 8] "pazdaTH" Ha OThReJsibHEEe MOAYAM, KOTOpoie [03BONSKHT Ha
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JCHOBAEMM  BUOOpOK 2 MHGBOPMAUMOHELX 6a2 mosy4arb B Ta0JMYHOM
rpadrvecKkoM BULE TOJEKO TY HHOOpMaLMI, KOTOpad MHTepecyeT ncT
pesuTeNA:

1) CCHORHBE CBenesua o JMefuukax (mo ¢opme Tata. 1 Hi);

2) nad@epeHIMAILHOe 1 BHTErPaJbHOE pACTpefeseHde JeJHHKO!
i MOPEH N0 BHCOTHHM 30HaM., CTHOCHTE/bHOE pacrpejejedue 0 10-Ty
BECOTHEM MHTEDBaJaM ([TDUJOMEHKE 2) .

3) pacnpejeiesie NEIHAKOS N0 MopdoJornyeckuM tinam;
LACTIDELRNIEHUE JNENHUKOS N0 MOPQONOTrUYEeCKUM IPYTINaM;
pacrpeieneHre AEIHUKCS M0 3KCOO3UIUAM,
pacmpeiseHe N=JHUKOE N0 BEPTUKAMLHOMY AUAMNA30HY.
DACMDeeNeHUe JIeIHUKOB M0 Da3Mepam,
nacrpelleJeHie JelHUKOB N0 JJMHE,
pacrpenesiesde JeHUKOR NC BHCOTHHM QTMETKAM;

10) pacnpefeneHde JeIHUKCBOTD KOIQPULUMeHTa;
11) cpelHss TOMIMHA JemHuka X o0beM Jbjaa;
2} CBOIHbE [aHHze M0 I'DyNnaMm JeIHAKOB ([NpUJIoKeHHe 3).
_ Hexoas M2 Tore, WHro il 3 ouepeld OyIeT 3KCIIyaTHPOBATHCA
Ha [13BM Ttuma IBM PC, a He Ha OouibuMX MawMHax kKhacca EC  3BM,
oTapee MOporpaMmMb cTaTo0paOOTHH LAHHHX MEpenucaHH ¢ A3bHKa Ipor-
paMmupoBasus FORTRAN Ha s3uk ceMericTBa QUIcKBASIC w cyuecTBEHHO
MO IEPHU3UDOBALH.

PaGoTa APM NpOUWCXOOMT B IHAAOTOBOM DEXMME. COOTBETCTRYWLHE
PG IpaMMHEe MOOYJH ofeclneunBawT IpykecTESHHNM HHTepdekc. Chaeny-
&7 OTMETUTB, YTC UCNONb30BE&HWE /8 MHQODMALMCHHHX 0a3 [aHH
fansoe popMata C¥bI "PARADOX" JjaeT BO3MOXHOCTH paszpalorTdyuxaM
bIlii Aerko OCYULecTRJATL BHOOD MHOODMALMM, ecJiM [10TpeluTeliw Heol-
X00AMa Kakana-HUOyIb HecTaylapTHas AHQopMalma 0 jefHUKax, Halpu-
MED, TONBKO ANMHA JeIHUKA HJIM BHCOTZ MPOQUJAA MOIANPYXHBAHUA.

CyuecTBEHHEM HefocTaToK APM - OTCYTCTEME B erg cocTase
'PAPHYEcKCl 0asn CXeM pacrhoJioxeHud JeOHUKos. Hyxeo OHT: 00Jb-
AM 3HATOKOM oporpaduu, rUiaporpaduy W oJeneHeuus Mccapo-Anad,
flaMppa ¥ TaHe-UaHs, YToOH 0e30WMCouHC BHOpATHL M3 a3 JaHHHX
clnelleliesiie HeoOXOAUMOro payioHa WM Pyl JefHMKOB. B HacTosuee
APEMf  ANd STOR LeaM NPUXCOUTCH MOJb3CBATLCH CXEMaM¥ pachoJoxe-
HYA NelHUXOB B OnNyOJMKOBaHHOM KN [5].
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. E. I'iaswpux, E. Jl. I'naswpuna,
. H. Tpoguwmos

BO3SMOKHOCTE CYWECTBOBAHUA OJIEIEHEHHSA
HA CEBEPHBX CHJIOHAX XPEETA KAPATEINE B IIO3IHEM
IVNIEACTOLEHE H TONOLERE

ApefeT KHapartene, HABJAAACh KDadHMM 3aNaJHHM OTporoM J3epae-
WAHCKOTC Xpebra, of0paMmaseT ¢ pra CaMapKarLCKYlw KOTJIOBHHY. Ha
S0CTOKS OH OrpaByyeHd H3BecTHHM nepepanoM TaxTa-Hapadua, 4epes
KOTOPHA MOpPOXODUT gopera 4z CaMapxakaa B llaxpucad3. LOCTATOYHO
NoJHOE OpelcTaBJeHde 0 BHCOTHOM pacnpeledeHuy (JoWlafid CeBEepHOr:e
CKJOHA 3TorM) XpefTa naet TaodJ. .

Tatadua |

Pacrnipefesiende MJowajd H AJMH TOPH3OHTAJIEH
10 BLICOTHBIM 30HAM HA CeBEpHOM CKJIOHe Xxpebra Kaparene

BuceTa 2. | LJowank Huxe Z, ItHa POPUI0HTAJM,
KM ] KM KM
0,8 0 68
1.3 334, 7 117
b 150, 8 135
.4 548, 2 128
1.5 638, 7 il
1.8 68E, 1 75
2.0 122, 4 17
2, 2 T2 0

OTECCUTRIIbHO HeboJ=WoN BHCOTOA (MakcUMaabLEEA O0TMETHA OKOJIO
2.2 KM) M BJM30CTLHO NYCTHHL OOBACEAETCH OTCYTCTBUE 34eCh JeOHU-
KCB B HacTodlee Bpems. (OAHAKO OHHW MOV CYIECTBOBATb B MDOUJIOM.
[IpSMEIM CBUIETESLCTBOM 3TOMY CJyXaT LpesHde MOpeHH ¥ Apyrie Jea-
HEKOBHe $OpMH Dejbea, oSHApykeHHHe =lWe B8 HaudaJqge Bexka [13].
Leabio mpeanaraemeit paloTs siBJSETCH OLEHKA BO3MOXHOCTE CYUECTBO-
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BAHMA 3LECH ONENIEHEENA B DASJMYHHE NEPHOIH MNOILHErD MMEACTOlEH;
¥ ToJCLeHA.

H3pecTHO, 4TO KAUMMATHYeCKie U3MEeHeHus B MeACTOLeHe BHDA;
¥aJUCh B CMEHE 3acVIMEHX U "JoRIaMBeX" (rumosuanbHex) 300X. [lo
ABUMMCH JOKASATRABCTBA He TONBKO 0oJbllero, uYeM 3TC CHMTANOCE
paHee, pasmaxa KaMMaTHYeCcKAX KoJMe0aHMd, HO U 3HaYUTEJbEHX pad
JHUUME QDHOTHIMHBEY das, HArpuMep, aApuIHEX, B NNeRCTOUeHe ¥ B COS
ROEMEHHYK 3I0XY. |

XPOHOJIOIUA NANCOKMUMATOR CpeZHed A3MM M 3HAyeuus OCHOBHHE
KJUMATHYECKHUX D2JIEMEHTOB [IoKazaks B Tabn.2. B ocHoBe ec¢ Jiexal
MaTepuas, cofbanHee B paBHMHHNX W MPEATOpHHX pafioHax. AH270
FUYEHS JIaHHHE JUIS CODHBX paloHOB, K COMANeHMP, T[IOJHOCTBR OTS
CYTOTBYWT, [O3TOMY Mb BHHYRISHH JONYCTHTL, YTO MDPUBEIEHHHE B
TADJIHIE OUSHKM penpe3eHTATHBHH 4 I8 HUX.

BepXHAS 4YacThb WKane, 2 KOTopoW HaHE koselanusd KauMaTa 3;
JocJelHAe ABE THCAYKM N2T., COCTaBjeHa [10 JAaHHHM, [pUBEIEeHHHM B
Cepuu nyOJMKauum masmHosora T. A. AOpaMoBod ¥ ee coamTopeB [1, &
A Ip.l. HaTHpOBXM - apxeoJorudyeckue. OOHAKO, caMd AapxXeodo
[12] ynpeKkawT 3THX ABTCPOS B M0OYAC HEKOPPEKTHOM MCMONb30BaHUM
ADXEONOTHYECKHX JAHHHX. [l03ToMy ykalaHHue o patotam T. A. AD-
paMoBOll JATUPOBKY CJIOLVET TPHHUMATE Kak ODPHeHTHpoBo4HHNE. [IpHXO
CUTCA TaKWe KOHCTATYPOBAThE HaNMUME S33UMOMCKJNYAKUKMX NpoTHBOpe
Uil B TPAKTOBKE KJIMMATHYSCKUX CHTYALMA. JIOMYyCKAEeMHX e B IMy0ids
KAalMAX padubx JierT. o 2T0d IpwiuMEe B Taljulle ONVIUEHH XAapakTe
PHCTUKHA, OTHOcAwWMecd K nepuoldy i-1V BeKOB H.3. TeM He MeHee
HAZFAHEHE DASOTH 3HAMEHYOT ONpeleseHHH [DCPHB 8  [IPUMEHEHUH
CHOPOBO-TIRABLUEBOrD AHANM3A LJS MANECKIUMATHYECKUX DEKOHCTDYKUWH
B pasHuHHON YacTH CpelHER A3UA.

O00CHOBaHUE HMMHEN (IpeBHe- M CpejHeroJioLUeHoBO#) YacTH
WKaJy  JaHO B MHOMOYUCHEHHHX nyO0JmxamMax A. B. BuUHOrpazncsa,
J. 1. MaMepmoBa u I'. H. Tpodumora [3, 4, & S u ap.]1. Hcrone30=
Balihl TaKke elle He OMyOJUKOBAHHHE MaTepuass NaJeoKIMMATUYEeCKHX
UCCN2InBAHWA ABTOPOB B Npelropesx HapaTene. [Ipy 3TOM NpUBJSKA-—
MTUCE TROJNOTUHYRCKMEe, T[eOMOpDoJiorH¥4ecKie, NajecruApoJcridyeckue
daHEHe (no3/Hekuye AJNOBAAJIBHEE Y 03epHHE OTJOXEHHUSA, HCKOMNAaSMHEe
(IOYBH { TOPQ. TUHIPABNMYECKUE XapAKTESPUCTHKK CTAapopeydd W T.1. )
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o [AJEOHTONOTUYecKAe HAXOLKU. [aTHPOBKM - apXeoJiorMyeckue U Mo
J.ilC'

Tadauia 2
Kone6aHHA KJMMaTa CpepgHed A3HM
U pacyeTr ojneleHeHua xpebra Kaparene
{auMarTtivye- P AT, Z.,,. |BeposATHOE
Mepuodl Cras $aza "G Fel YHCN0
NeIHUKOB
Bexa Hosou
3Pl _ )
XX ADAIHAHA 1,0 0.0 3. 84 0,2
XVI -XIX* CyGapuaHas B .
XV [lyiBHaNbHasA .o =% 3, 36 0,5
XIII-XIV loBKaaLHas 1,3 TR 2 3,40 Q.5
XI1 CyGapnaHad 1.2 -0. 5 3, 66 0.3
}I(‘:: . ApHMIHas 0.9 -0,5 3, 83 0,2
?312_ BKaNbHaS 1.8 -3.6 3, 02 -
¥ ~ 5 CyGapuiHan 1.2 =0, 5 3, 66 0.3
. i_,"-
Thc. aem
HG3G0
2,0-2,3° ADULHEA
2:9-3,5" CybmmBHanbHas
3,5-4,0° APUIHAR
4 -6 [lnBuaJiEHas 1.8 3.6 3. 02 L
6 -4 [lneBHaIsHAA 2.0 -3.6 2,98 l.3
9 - 12 Lonognas cyxas 0.6 -5.0 3, 44 0.4
18 = 29 XonomHas cyxas 0.4 -14, 0 2,41 4.5

MpuMeyaH4e P - u3MeHcEre ocaixoB (B p pas). AT -

aMeHeHKHe TemnEHaTypu 5e3AyXa (Ha AT °C). Zpp~ BHCOTA "puBe-

LIeHHOA" GWMpHOBOR TDaHKLH. +* - NOJHOE UM HacTHHHOe OTCYTCTBHE
NaHHBX,

Paznejiedue NABJSKAHCKOrO miwBHaka (§ - 4 TeC. JeT Hasaj) Ha da-
3V  MaKCuUMasbHOro YBAaxkeHys (9 - 6 THC. JeT Hazal) U a3y yme-
PEHHOPO YIaxHeHHA — IUBHaNLEYD (6 - 4 THC. JIeT Ha3ad) HaxomuT
NoATEEepKESHUE W B patoTe [6].

24aUHTeNbEEM NOCTHREHWAM, [0 Hauemy MHEHWD, dABJdeTcs TO,
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yTo LA8 GOJBUVHCTBA MEPUOJICE YAaNoch MOJNYy4HTH HE TOJBKO KaHeCTd
BEHMHHE. HO M KOJMYSCTESHHHE OLEHKM OTJMUYMA OpekHero KjuMaTta o
COBpEMeHHer'0, OHM TakKike [10Ka3aHH B TaodJ. 2. 06HIHO, XOHEe4YHO. YT
8 2TOW @Kane MHOI'O NPOUYCKOB, HO OCTaeTcA HagedATbcdA, HTO OHY

GYInyT JMKSHIMDOBAHK 5 HalbHERUEM.

PacyeT XapaKTepPUCTUK BO3MCXHOIO oJiefeHeHudA Obll BHIOJIHEH [IC
METOOUKE, MaNOXeHHOW B pabore [5]. CyThb ee TaxcBa: CHavana [g
NOHHEM 00 W3MEeEeHMM ¢ BHCOTOA (Z) r0oJ0BHX CYMM 0CaZnKoB (X) I
cpelHeft NeTHed TeMiepaTyph Bo3nyxa (I,) pacCcuMTHBAeTCA IaBilCH
MCCT: OT BHCOTH BOSMOKHOIO YIeJbHOro TOJ0BOrC 0OaJjiakca MacCH
cHEera MM moja (b). paBHOD DA3HOCTH KOJMHYECTZa TBEQIHX 0CAIKOB
v AGJAIMK. BHcoTa, Ha KoTopoit b = 0, [DHHMMAETCA 3a OTMETKY TaK
HASHBAEMOH "NpUBeAeHHOA" PUPHOBOR rpaHuud [11) B J4HHOM paloHE
(Zyp). @BNAVUESACE SKBHBAJIEHTOM KJAUMATHYECKOR CHETOBOA JIMHUK
T

CAENYOUMA WAT - pACYST BOSMOKHOTO uMcja JEeJHHKOB NP 3a=
NAHHHX KIMMATHUECKUX YCAOBUAX, WHTEerpajbHbHM [MoxazaTesieM KOTOphHX
CHYMAT Z,,. B patore [5] mnpeanaraeTcs QopMyja pacteTa BEposT—|
HOCTH CYWECTBOBAHUS JNeAHUKOB B BHCOTHOW 30HE CO CpelHed OTMeT-
XOR Z B 3aBUCHMOCTY OT TOr0, Ha CKOJBKO CHA OTCTOMT OT Zgp:

m= 0,323 exp(2.29(2 - Z,p)). (1

Shecb m = n/(s(Z2)dZ) - BepoATHOE YMCAD JIEZHWKOR, CymecTBYy-
CUIX Ha | KM NDOTAXKEHHOCTY BRHCCTHCA 3CHH dZ; n - UHCJO JNEeIHUKOB
3 Npelenax aToW 30HE: S(Z) - AJ4HA cpeaHel Ang 30HHE TOPUBCHTA- &
JM. 3HAA OTAMYMS TeMNepaTyPH ¥ 0Ca0K0B B palJsHulbe WCTopAYeckHe
DPPUOAN OT coBpeMeHHdX (TalJj.2), MOXHO DACCHNTATE AJIA HUX HOBHEe
Zap 4 710 dopmyse (1) OHpPEAemHT: BOSMOXHOCTb CYWECTOBAKMS JieIHH-
HOB.

Wtak. anAa pac4era Z,, HYXHO 3HaTh A3MEHEHME C BHCOTOM aK-
KYMYyJAUMM (PONOBHX CYMM TBEpDAMX ocalxkoe X,) # abnsuuu (ab).
loCIeJHOK MOXHO DACCHMTATE MPUOJUXEHHO Mo dopmyne (7): '

ab(Z) = 1,33(9,66 + T, (2))2+89%, (2)

182



[ONIYYUTE 3TH KIMMATHYECKWUE [apameTph [03BOJAKT MaTep#aJ
GAUMARNUX METEeopOJiCIMYSCHUX cTaHMi (Talbn.3). H COXajieHHn, BCE
0OHW HAXOARTCHS Ha CPABHUTEJBHO MAJHX BHCOTaX, a BejJb HaM HeodX0-
1¥MMa JKCTPANOJALUS BBepX AC 4-5 KM. KHak K3BECTHO, TeMlepaTypa
RO3Ayxa MoxeT GHThL HOBOJBHC HAJEKHC 3KCTpANQJMPOBasa ¢ [OMOWBK
BEPTHKAJILHOIO TEMNEpPaTYPHOTO IPaiMEHTd, PaSHOrD Jisid FOPHHX pan-
oqoB CpenHefl A3uy mpuMepHo -6,5 °C/mm [5, 7). C yveToM AaHHHX
taldl. 3 NOJy4aeTcs ciaelyolas [1DocTas 3ABHCHMOCTD!

T, = 22.0 - 6.5(Z - £.89). (3

W

Tatsuns .

CpeaHsia NEeTHAA TeMnepaTrypa BO3AyxXa W I'OJIOBNE CyMMb
0CaJIKOB HAa METEOCTAHUWAX paccMaTpHUBAEMOr'0 pasoHa

MeTeoCTarLuMA BecoTa, | TemnepaTtypa, | Ocaaxd,
M °C M
yayc 0, 5% 24.5 412
CaMapKaHL arpo 0, 73 24.3 257
Cazaray 0, 80 21.6 473
ypryrt 1.09 19,5 516
AMaHKYTaH 1,27 20,1 910

Xyxe OOCTOMT el ¢ OCAIKaMM: Kax Ipasilio, MX CBA3bL C Eb-
COTOH rspa3fic MeHee yCToH4YMBA. CHAS OPHHATO, YTO BEePTHXAIBHEN
MPAAMEHT TIO0J0B0A CYyMME OCALKCB B HalleM padCHe ToT ke, 49TC 4 B
O/MMBKC DpacnoiokeHHoM OaccepHe Kampagapsy (10, puc. 18], & &
HHMEMX 30HAX 23aBACHMOCTB OMNpejenfeTcs IMEnUMMMCH JAHYKMH MEeTRO-
CTaHLHKA (Tabn.3). JTo DHAO CAeNaHO [OTOMY, 4YTO A&NEKas [pfMas
JKCTDATONISIMA HEeroCpeICTBeHKO 16 N3HKHM Tadmils 1aJ13 HeiloMepHo
SHCOKHE 3HAYeHMd OCalKes Ha BHeotax 3 i Josee wM. Tak Ouna Go-
NYHeHEa 3aBUCUMOCTD

X(Z2) = 436Z + 11C. (4]

183



HekoTOpy® YBEpEeHHOCTb B ee CNpaBeMBOCTH NMPUAAET CJIEAyl
MR pacueT: ec;iM HaWTH ¢ noMouwbk (4) roaoBof CJIOH OCANKOB B
PeYHuX OacCefHax, nexauyx B Npelejax Hawero y4yacTka., CTOK C KO=
TOPHX KOHTPOJMpYeTCHd, TO MOXHO DAaccHMTaTb KOI(QPMUMEHTH CTOKA.
MM MOAYYMAM UX DaBHEMM B cpeiHeM 0,5-0,6. 3To BIIOJHE DA3YMHHR
peaybTar.

BHYTPUTOLOBOE paclpellefleHde OCANK0B B MCCJellyeMOM panoHe,
KAK W3BECTHO, TAKOBO, HTO MAKCHMYM MPHXOMMTCH HA 3HMMHE-BeCeHHUHR
nepuod. [lo 3TOH NMPUUMHE IS OOJILUMX BHCOT MOXHC [PHHATbL, HTO
BCe OCAlK¥ BNajawT B TBepiaoM Buje (X.).

Jrax, COBpeMEeHHY® BHCOTY NpUBENEHHOA (QUDHOBOM TPAHULN HEA-
IIeM, pelias COBMECTHO ypaBHeHud (2), (3) U (4) IPH DA3HBIX 3Ha4e-
HAAX Z ¥ subupas Takoe., MPH KoTopoM b = X, (Z) - ab(Z) = 0. UHa
OXazajiacb paBHOA 3,84 KM.

PacHeT Z,, AN HPYTMX KJIMMATAYECKUX YCJAOBMA OCYUWECTBJSAJCH
cnefyoiyM ofpazoM. QOO0H4YHO npuHumaeTcs (S, 7 # Ap. ], 4To B Chy-
Yae W3MEeHeHHS TeMmnepaTyph OHa MeHAeTCs Ha BCeX BHCOTax Ha OJHY
4 TY Xe BeJMUMHY, TO eCTh K NpaBol 4YacTu ypaBHeHus (3) npubas-
JReTcs HeKoTopas KoHcTanTa (AT). [lnd OocCanxoB %€ [DHHMMaeTCH,
4TO CHM Ha BCeX BHCOTEX MEHRPTCA B 0OHO W TO Xe HUCAC pas3, TO
€CThb MpaBafd 4YacTh: ypaBHeHuUs (4) NOYMHOXaeTCA Ha HeKCTOpyYw [Moc-
TOAHHY® (p). 3HauUSHMSA MMEHHO 3THX KOHCTAHT U OpkseledHd B Ta0h.
2. Hak yxe IOBOpUJIOCH, X COXAJeHM®, He 1) BCEed BPEMeHHOHR WKaJH
OHW M3BECTHH. Pe3yJbTaTh pacyera Z,, NDPU U3BECTHHX P ¥ AT Opi-
BEOeHH B TOM e TalJmue.

3Has Zg,. LJMHH CDENHWX /A BHCOTHHX 30K TFOPU3CHTA/SH Ha
HalleM y4acTKe, MOKHO, T[IoJb3yAch BHpaxeHWeM (1), HaKTH CHayasa
BEDORTHCE HMCJO JIeHMXCB B KaXZOH 30HEe, a 3aTeM H B LEJIOM Ha
BCEM CEBEpHOM CKAoHe Xpe€Ta (nocJenHss rpada Ttabn. 2).

OLeHUM MONYyYeHHHE DeaynbTaTh. [Ipexae BCero HYKHO CKalaTk,
4TO OEM HOCAT Cyry00 NMDHUO/IMXEHHHH XapakTep. JTo CBA3aHo, C 0fh-
HOM CTCPOHH, € HENOCTATOYHC SHCOKOR HANEXKHOCTLN 3aBUCHMMOCTEH
(1), (&), (4), a c ApyroW, - ¢ BO3MOMHEIMU OWHOKaMK PEKOHCTPYKIMM
XapaKTepUCTHK OHJIOr0 KaMMaTa (rnapaMeTpPH p U AT). TeM He MeHee,
MH JIYMaeM, [MOJY4YEeHH BMOJIHE Da3yMHHE DPEe3yJbLTATH.

UTak, coBpeMeHHas BHCOTA NpUBeleHHOW (UDHOBOH JMHHMM oKaza-
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nack DaBHCK 3,84 kM. XoTs oHa M CoJbile HAMBHCUWWX OTMETCK rpedhs
Ha 1,6-1,7 KM, HYXHO 3aMeTATb, YTO HaAJASHHCE 3Ha4GHHE cyllecT-
BEeHHO MeHBlle MONMYYeHHHX paHee LA DACUOJOMEeHHHX K BOCTORY TOR

HHX coopyweEMA (5, puc. 2.1]. 3TO MORHO OOBLRECHHTL XCPOWC K3~
BeCTHsM JdPeKToM NepexBaTa OCALKOB [lepellBbMM, M0 OCTHCHEHHR
RBAAMCHECYUMM 303AYUHEM [IOTCKEM, XpelTaMmH.

Cyas 7o Tabj. 2, B TeKYUeM THCAYENeTHUM NPUBENcHHES QUPHD -
Basi rpalyila Hauboree HU2KO pacnoJaranace B XIII-XIV Bekax, 34 ©
mpeasayuweM - 8 VIII Bexe. H COKAJeHWUw, Y HAC OTCYTCTBYNT AaHERE
R XVI-XIX seKoB - TaX HA2HBASMOI'0 MaJ0I'0 JeLHUKCBCPC [Ierucia.
XOTH, M 3TO Hy#HO 0cof0 MoAuepxHyTb, [0 ZaH#bM pateT (1, 2 W
Ap.]. B CpezHeft Asuy 270 OHJ cyOapuiHby NEepuos.

B HazBaHHHE 0BHAAbHHS NEeDuodn HA CeBEepHOM CXJoHe AapaTte-
e MOI'IM cylecTBOBATE 1-2 HEOOMBUAX JI2AHMKE, MODEHY OZHOTO K3
KOTODHX ¥ oCkapysuan P. Puxmepc [13, puc. 85].

BoJiee ThySckaMn SaId nenpeccuy QUPHOBCHE rpaHaus 6-% i 0CO-
OeHHo 12-20 TYC. MeT Ha3al. ECAM NepBas U3 HixX BH3BaHAa, AaBHLM
ofpazoM, AOBYKPATHHM YEeMWueHiieM OCALKOB Ha (oHe H0BCJbHAO YMF
PEHHCIO MOXONOA2EAA. TO BTOPEH 00YCJACBJEHA 3XCTLEMANbHC HM2HAMY
TEMIIEDATYDAMY NPH HEOoOHYARHO MAJICM KOJWYEBCTBE 0cafkoB. ToMA2 HA
CKJOHaxX HapaTene Jlexan0 HecKOJbKO JeJHUKOB. Ho 3aMeTuMm, H9TC ha-
ASKHOCTH pACYeToB fNazaeT £ YSeNduyeHMeM Das/H4HMA ND2KHEMX A CI5-
DEMEEECTS JOCTOSHAA KIMMATE, KOPAA ©£BA2M, NONYyYSHHH2 HA COBp&-
MEHHEXK JAHHEY, MOTYT CHA3AThCA HelPUEMJTEMBIMI.
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IP. A. Mywmunoe] B. 0. Ycmawos,
3. L. Yommauwxyaos

I, BOMPOCY OPTAHH3ALIWM BOJHOBAJIAHCOBBIX CTAHINK
H SKCIEPHMERTANBLHRIX I'HIPCMETEOPOJIOIMYECKHMX BA3
t'A TEPPHTOPHH CPEINHEASHATCKOI'C PETHCHA

UaBecTH0, YTO SKenoruueckas cofcraHoska B Gaccefiie Apalb-
cKOTC MOpA BECBMa HallpageHa.

UETeEoHiuKalus CeNbCKOXO3RACTBEHHOTC [IDOM3BOACTEE, MEJHO-
palMs 3eMedb B SPHIHCH 30HE, CBA33HHHS 4YacTO ¢ HepaudOHabHEM
ICM0/Ib30BatHeM BONEHX pecyYpcoB, 0OVCJOBHIH yXYIUeHWe KayecTEa
BOJE ¥ BO3pacTaHie ee AeGHLNATE.

s 3hheKTUBHOIO OcyUecTBNSHUA CXPaHH OKDpyXaowed CcpelH U«
paluoHaNBHOTO KCIOS30BaHUE  DACMOJEraeMEMi IPUDONHBMY Decypea-
Wi, ccofeHEO BOOHEMK, TpebyeTcd, Xak W3BeCTHC, MOWHOE OpraHMaa-
UUOHHOES, TexXEuyecxoe, UHDHOPMAUMOHHOS, METOoOM4YecKoe U (QHHAHCOBOE
ofecreyeHuse.

MnobfeMa KOHTPOJA 33 COCTOAHMEM MpPUPOIHO# Ccpeldb NprodpeTa-
BT He TOJbKO MHEOTOOOpD&2HE TeC(U3UYECKHH, HO W CJIOXHEM 3KOHOMIK-
YSCHUN, COLMANbBHLNA, COpraHX3alUcHHO-TEeXHUYECKHH XapakTep.

OOHOW A3 aKTYyaJbHHX 3ajav COBpeMeHHoro [epuofda 3 3THX Y-
JOBUSAX RBJARETCS Co3J2HWe KOMIJIEKCHOW CHCTEeMB MCHMTODHHI'Z OKDY-
KaBIEen cpelsl pecnyinuk UeHTpASBHON A3MM Ha 0O0uerocylapCTBEHHOM
YLOBHE. HABMASSCh MHOCOUSJRBON CHCTEMOR O cOCTOsSIHUM OO0BEKTOB CPe-
Ibl, O TEeHIASHUHAX W CTeNeHy WX #U3IMEeHEeHMSs Nod BJANAHHEM eCTeCTBEH-
HbX ¥ aHTDPOMOPeHHHX (QaxTopos, 0H& NPelCTaBAdeT COOOHN MHOMQYpO-
BEHHY HEeDapXUYecKy ODMaHU30BAHHHYW CTRYKTYDY C 3a&AaHHhM dpocT-
PAHCTEEHHEM ¥ BDEMeHHBM paspeueHpeM, (CHOBY CHCTEMBl NMpEACTaBJIs-
BT: TMOACUCTEMAa NEeDBUUYHOR HAOMORATENbHOX CETH 38 Da3/MYHBEMA M0~
XAZATENSMH, XApaxTepuUsyouuMy COCTOSHHE OKDYXEWWed Cpelas; TIICA-
cHcTema cHopa, oOpaGoTKM ¥ Nepelayy MHQOpMauuy, IOLCHCTEMa Clle-
PATUBHOIC DEATMpOBAHUSA U [MPUEATHA PEUEHHZ.

Takie BeJIOMCTRa, Kak [NaeruipoMmeT, MuHCeJbBOIAX03 pacllojia-
MaYT CEBOMMM CHeUKaM3UpOBaHHEMYE CHUCTeMaMi MOHMUTODHHTE. HO 0T
CYTCTBYeT noaobHas eIWHas pechnybJIMKaHCKads cucTeMa.
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C aTOH TOYKY 3PEHUS HEOCIICPHMBM NPEUMylieCTEOM, Kak JIOKalb=
HRX MOIene# KOMIJIEKCHONO MOHWTOpMHIE, 00J28a0T BCAHOOAIAHCOBHE,
~rammi (BBC) (1] W clenuaiK3dposaHHbie 0ald. CeTb KOTODHX B
pecTryOMMKE Hauadia PasBHBATBHCA B 70-80 TOAH COBMECTHHMK YCAJUAMA
STONMATMCTOR  [UADOMETEODOJIONMYECKUX  CJIYKO CnaprugpoMeTa #u
CAHUIMA.

B cHCTEME TUIpOMETCAYXOH Oblld  OpraHU308aHE M poBelieHH
neyxieTHne pafoTH Ha [ojcaHocTenckch BEC [2,3]. OCAroTOBACHA
IOXYMERTAUNS [04 TpOeKTHpoBaHue XOopeaMCKod #  HapuMHCKOA BEC.
NoakoMagidee BBC TeppuTopkid cocTaBiaany 10-30 ThC.Td CPROUAEMbX
seMeqb. B HAYYHO-TPOMABOACTBEHEOM ofbefuHeduy CAHMMPY (HIIO) C
1680 roja  Hauvamw coazasaThecd BBC, KOTODHE HEKOTOROE BPEMS YU—
newHc paboTasu B TaWKSHTCKCOHA, @epraHCKOoH M XopeaMcKOR 0f1acTax
VafexueTaHa. Kax MOKazad MNpaxTHyeckuil onwT patoT BBC, 0OEM CKa-
SAJUCh CYUECTREHHHEM 3BEHOM B YBEJWHEeHUH CellbCKOXO3SRCTBEHHON
IDORYKUMM M JKOHOMMM BOIHBIX PECYPCOB. cHaOKanA PYKCOBOACTBO X0~
AARCTE OnepaTUBHOM UHOOpMalued O CYMMapHOM E0J0MOTpehJIeH N,
TeMnepaType, BRAKHOCTH BS03LyXa ¥ (0YBH, YPOBHAX TDYHTOBHX BOA,
5 TAK¥e [IDOTHO32MU HOPM ¥ CPOKOB MoJ¢B08 Ha Dase CO3IAHHOH B
CAHMKFEY nporpamme "Tlo/MB". TOJBKO B COBXG3E Ni8 "®epraHa" AKajl=
THHCKOT'D pPaiioHa CHPIAPBUMHECKOR 00JaCcTV  YDOXKAAHOCTE XJOM4aTHHKE
BUADOCAa HE 2 L/7a Ha ofmedi ouaii 8§ THC. ra DM 3KOHOMAA [I0=
MBHOR BOOe 40 1000 M°/ra. |

BOHHOOANARCOBEE CTARLKMK  MOMUMO QYHKLMK MOHMTODUHIE JOJIKHBE
BEIOJEATE OMEDATERHYIC KOPPEKTUDOBKY DelUMa ODOUeHHs B 3aBUCH=
MOCTA 0T KOHKDETHBX YCJOBUH TOr0 WUJAM WHOTO rojad B UEJAX amuﬂﬁm-f
TOrD pacXuloBaHHS BOAHBX rpecypcoB. OZHOW U3 CCHOBHEX 3aiat 1C=
SAeoBAHK Ha BOAHOOAJAHCOBHX CTAHUMSAX ABJAETCS U3YHEHKE o GumMxS
SAKOHOMEDHOCTEN MUIDALMM Bialry, cofe#l, Temha ¥ MUTATeJibHbIX Be—
LIECTS o VUHETOM CIEeLOUKK TeppUTOpUM, obciyxupaeMmod 4MH. [locael—
Yie MDU3RAHH SAHUMATBLCA IPOCHO30M MOJMMBOB M ONEpPaTHBHOH KOPPEK—
THPOBKOR HOpPM BONCMOTPe0JEHUA CeJLCKOXU3AHCTBEHHHX KYJARTYP C &
VHETOM MENMODATUBHOID DEXMMA, TEXHUKK TIOJMBA ¥ Pas/MyHCH BOLO—
nfiecTeveHHE0CTY Teskyuers roga. CradHuuKu MOryT H&Th OUSHKY HaMeHe—
HUS DECYPCOB BO2BPATHHX BOO U KX KAYeCTBA Ha NMOIKOMEHIHOA Tep—i
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DATOPHH C YYETOM COBEDUEHCTBOBaKHA TUIAPOMENAODATHBHBIX CHUCTEM 1
JOMXHH VYYacTBOBaTh B palpalaTHBaeMbX pexXOMeHZalMAX MO MX HC-
oJIb30BaHKY. BoJHONANAaHCOBHE CTAHUMKM Takke Y4YacTBYWT B  OUEHKe
N3MEHEHHA BOIHHX pPEecypCcoB, THAPOreoQJOrd4YeCcKUX K MeJMopaTHUBHLX
yCJIOBUE B PErucHe B CBS3M C TEepPpPATOpPHAJLHHM [epepacnpeeneHueM
cToka. [lo nakHeM HAOJMOJeHH# 3TUX CTAHLUMH HCJKHEH pa3pabaThBaTbhbCA
DEKOMEHIIAUMY N0 MCMIONB3OBAHHKD MMEKIMXCA B paHoHe MUHEDaJIH3OBaH-
HBIX RBOJ, OUEHWBATHLCHA BJAKWSHUE ODOWEHUMS ¥ CO3JIAHHOI'O MeJIMOopaTHB-
HOI'D DEXMMA Ha BOJHHE PeCypPCH W BOIHHA 0anaHC TeppUTOpUM, Tna-
HUDOBATHCH MEDPONDUATHA M0 CHUXEHHWK NOTEepb BOIH BO BCEX 3BEHBAX
OpOCUTENLHOM cucTeMu. TaxkuMm ofpaszo, BoIZHOfanaHcoswe CTAHURHM
pelwapnT, B OCHOBHOM, MpAKJajEHe 3ada4l, OCYCJOBJIEHHb€ OCO0EHHO-
CTSMH OTAENbHHX NMPUPOIHO-KIAMMATUUECKUX ¥ WDPUIALMOHEG—XC2AUCT-
BEHHHX 30H.

BMECTE © TeM, MaTepyans HaOuwzekud, NoJay4yaemhe Ha BOAHOOa-
NAHCOBHX CTAHLMEX, TOMOTYT peuUTh pAl Hay4HhX mpolJieM, BO3HHEKA-
RUMX MPH MeJopalitl 3EMEedib.

B coctap pafoT. BhHICJHAEeMHX BOJAHCCANAHCOBBIMY CTaHUIMAMH
(MOA METONMYECKUM DYKOBOUCTEOM Hay4YHO-HCCAEAOBATEeJIBCKUX UHCTH-
TYTOB MMEBOAX03a ¥ [N2EMHApCMETA). BXONAT:

1) yTOuHEeHWe BOLONOTpebJsIeHUA AA8 KaKAOrC BHLEJIEHHOI'0 MeJH-
OPATUBHOrO DAafiOEa B 3aBHCHMOCTH 0T KOHKPETHHX CBOMCTE [10Y-
BC-IDYHTOB, BiHllla CEJLCKOX0O3IAACTBEHHHX KYJAbTYP H MEMOPaTHEBHOIC
DEeXUMa;

2) BHJAYA NNEJIGKEeHWR 70 CMTHMAJIbHOR OfepaTABHOA KODPDEeXTH-
POBKe MJaHOB BOACNOJib20BAHMA M BCACDACMpehesieH#a B 2aBHCAMOCTH
OT BOOHOCTH TI0Ja, 2 TaKKe TEKYiMX YCJOBUHA;

3) cocTaBieixMe BOIHOTO W COoNeBOrc GanaHceB OOCHYXHBAEMOA
TEPPUTODUHK,

4) YTOYHEHHe MPOMHBHOA NOMM BOLCMOTPEOJEHHS:

S) onpedejeHue s TANOBHX YCJAOBAR KoagduumeTa MOJE3HOrD
NeACTBHA TeXHUKM NOJMBAE W ODOCHTENBHOM CETH B LEJIOM:

6) YTOUYHEEMe BAMSHUA MEJMOPATHBHHX ¥ aI'POTEeXHHYEeCKHUX MpHe-
MOB Ha BEJM4YMEY BOOONOTpeGASEKS;

7) onpejeferue senyuiHs  (e3B03BPATHOrO BOAOMOTPEONEHHS U
BO3BPATHHX BOI IJA JAaKHOI'S MACCHUEAE.
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Jils M3YHeHMS BIMSAHUS ATrpOMSTEOpROJIOrMYecKUX YCJIOBHH HA Ko
JEDAHWE TIDOLVKTUBEGCTU CeJIbCKOXO03SACTBEHHEX KYAbTYP, pas3palboT
PDEKCMeHIAIMA N0 yMeHbUIEHMK MOTEDh YDORAHHOCTH OT HedaaronpusaT-
X YCACRWH, ONSpPAETUBHOID FHEpDHETDﬁEEﬁEWEHHE CEJbCKOX03%ATEEH
HOCC TIPOM3BOACTEZ Z#HQOPMALMEH O 'TeKyuUMX M {IDOIHO3UPYEMHX YCJo-
BHAX [Or0HOL ¥ CEASBHHWX € 3THM Mep MPOTUBOAEHCTBHA, a Takme pe-
MeHUA pANa  IpYyI'WX 3ana4.  HeolXoIuMO Da3BUTUE WHMPOKAX 3KCIIepH-
MEHTEJBHRX HCCHeORSHUMEA HAa CeJIbCKOX03AWCTBeHHHX MoceBaxX. B Ha-
CTCHiliee BpeMA HA CEeTH TUIpoMeTCTaHLMH pecnyOauk CpelnHed A3MH
MEOBOASRTCA, B OCHOBHOM, CTaHIADTHHE arpoMeTHadJmoleHWdA, He3Hauy-
TRJbHOS ROJMUECTB( TelofanascoBhX HaOAWIEHHA ¥ [OOJHOCTLE 07—
SYTCTBYRT ChelMaNN3MPOBAHHHE 3KCIeDUMEHTANbHEE [MAPOMEeTeoDso~
MYeCcKKe 0asd. 4 Dellesds BeleNepe4ycJeHEHX 3ajayd HeoOX0oouMo
CO3MaHUe CeTH BOOHODAMAHCOBHX CTaHIUAW ¥ 3KCIEDHMEHTANBHHX M-
ODOMETEOpOJIOIMYeCKHX 0a3. 3a 0CHOBY pas3MelleHud BCIHOOAJaHCOBHX
CTGHUMK HA TEppUTOpPUM CpelHeasMaTCKCI0 pPeruoHa IMPUHATA cXema
CAHMMPH 1m0 IHZpOreROMOTHYECKOMY paiicHUpOBaHWD. Bcero npeinoJara-
€TCsi OprakM30BaTh 88 BONHOOAJAHCOBHX CTAHUMIA.

JKCNEPUMEHTAJIbHHE TUADOMETEopoJiorTHYeckue 6ass (3IMB) gosm-
HH CHTBL OPIaHM30BaHH Ha OCHOBHEX CENbCKOXO3RMCTREHHHX MaccHuBax
B KaXNOU pecnyobmdKe, TO ecTb [0 TPU-NATh 643 B pecnyfiMKe, pas-
MEWEHHBX C y4eTOM KJMMATHYECKHX, [OYBEHHO-MENMOPDATUBHEX ¥ Apy-
PHX YCJacsMH. PexuM paloTH 3I'MB 10JkeH OHTh HEMPepPHBHHEM, XpvIjao-
COAVYHbM (HalsoieHus. OoNeRbie 7 AafopaTopHbe WIMEpeHHs. o6pa-
COTKa MaTepuanos ¥ T. O.). OCHOBY OPraHM3aluy WCCJJeNOBaHMA 37MB
IOJKHE COCTEBJAATE JB4 [JIABHHX NPUHLMANE - XOMIASKCHOCTL U CHC-
TEMELHM O0IXOO B8 UX MpOBeJeHMY. |

HOMIVIEKCHOCTD MCCNEN0BAEHA ACJIXHA 3aKJWYATHCH B IPOBEIeHUH
54 OHHHX M TexX e CObeKTax CeJllbCKOX03fRCTBEHHOTO MpOM3BOACTBA
10 eIMHCH METOIMKE METEOpPOJOrMYEecKux, TUAPODM3NUSCKUX (IepeiBu-
KEHUE TEeIJla, BJIArM M COJEH B 30He aspaiMd, WCIapeHde), ouYBek-
HO- W THIDOXAMUYECKUX, MENMODATHUBHBIX, A Taxkwe JAO0DATODHHX HC
CNELCBAHMA IO MOZEJIMDOBAHHD TMIpOdU3AYeCKMX MMDOLECCOB, onpeje-
NEHN0 arporuApoJICTHYECKUX XOHCTAHT, MeXaH/ uUecKorD U XUMHUecKOro
CoCTaBa MOBEDXHOCTHBIX # IPYHETOEHX BON., 3arDA3HEHHOCTH MOYBH i
g T
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(CHOBY CHCTEMHOD 10AX0IAa WCCHeloBasUi JOoJKHH COCTABNATE

{UaMepeHus [pOUeCcCoB BOIHOI™D,
DOMETEOPOJIOMMYECcKHX YCJIOBU:

DUM - CEeJABCKOXO3FHCTBEHHOS IN.Je,
MHIf DErHCH ¥ fprjerapumas vacTi OaccefHa pexi. [apainenbio C 0

CAENOBEHUAME Ha OpoWAeMHX 3ewjiiX OpraHu3ynTcs HalnAesHsl Ha
CIM3NIeKHAWMX YHBCTKaX. 33HATHX ec, RCTBEHAOW PACTHTENbHOCTHED.

3I'ME jo/H OHNTH OpraHnacBaly i CO3JaHH 8 KDPVIIEHX OpOlaexsi
M OCYyliaeMHX MACCHBAX 38MEJIb F H2CK0J KO 3Tanos.

Lnsi TEpBOro 3Tana HeoGXOIMMAa Opr-2iMOaLMs MUHMMYM 1 OJHCAH
Oaze B pecnybsmke. Ha 3TUX 06a3ax AOWHHN EHIOJHEATBCH CAEAYKINC
BULN HaOMOLEHWN: CTAHMADTHHE MeT20poMo PMUECKYE,  Tello-BoaHo0R -
JAHCOBHE, ADOMETEOPOSOMMYECKH=,  sKo/C CHuscide,  THAROMEJMGPA-
T, {BHHE, ClIeUHaH3UPOBaHHNE.

Uenecoolpaaso CO3NaFHe Kax HOBW.Z CT@HUWH, TAK ¥ pazg,. °
yxe (YUSCTBYRUMX Ha CCHOBE arpoMeTeop wiOolMHEeCKKX, CSORHOOGaraHc:
BEX CT. HIMR # JKCHNEDUMEHTANbHEX YYACTKOE [WIDOMETOB pecnysSauk.
B Y30Oekn, "Taie NSACTBYST SKCIEDAMEHTAbH2H AI'DOMETEODOJOIUYECKas
ENAN) CAHMIMH B TaukenTckos! ofsactd (o Apagus

na6opatopu. S (HEI
mon r. Toii- TeNa). B HUPru3CTaHe BO3IMOKHY UX CC3N3HUE Ha fazo

ATMC Qpynze - "3anagkuid", B TYpKMeHKcTaH€e - B8 TeaxeH-MypraGoxom
oazuce, B Tamuun YCTaHEe - HA 5aze HalpakKyMCKO#M 06CepRaTODHH.

T

TeTIIOBCIC H CoMes=0ro 5ajaHceB, &:
BO BCEX 3BeHbLRX CDOWAEMOi TEDPKTO-
0pOWAEMEET MACCUB, MEJMOpUMpYE-
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191



YIOK 556.5.072

0 BO3MOXHOCTH HMCHOJb30BaHHS T'HAPABJMYEeCKHX GOPMYJl IS BhIYHC
JIEHHAl pacxonoB BOIb Ha Pexax C HHTEHCHBHO pedo yeMbMH pyclia-
MU. NeHHucoB D M., Haxyauua A.C., KomMapo
Ba B. P. Tpyon CAHWUIMM, 19599, Bum. 153 (234), c. 5-10.

B pafoTe npelcTaB/ieHa MaTeMaTHYeckasl MOIeNb IBMXEHUS BOIH B
pyCJie DEKHM Ha OCHOBE COBMECTHOI'0 DelleHUsi ypaBHEeHUS CUJl M YpaB-
HEHUA HEPA3DHBHOCTHW. DBbiBeleHa QopmyJa pacyeTa CKOPOCTH TeYeHHA
BOIbl B DYCJie BOAOTOKa MPH YCTAHOBUBUWEMCH HEPEBHOMEPHOM [OBHXE—
HAM. Ha OCHOBe AGHHOW QOpPMYJB MPEeJoKeH HOBHHM METOL U3MEDeHUd
pacxona BOIB M y4YeTa PEeYHOro CTOKa Ha PeKax ¢ UHTEHCHUBHO Jedop—
MUDYEMEMH DYCJIGMH O€3 HCHO0JIb30BaHUs! KPUBHX DacXci0B BOAH.  TIpu-
BELEeHb Pe3YJbTaTh ONHTHOrO WCHHTAHWA JAHHOI'O METoJa Ha pexe He-
JIec. |

Pe3ysbTaThh WCCJIEA0BAHUA MOTYT OHThb UCNOJS30B&HN MPU  THApO=~
METDHUYECKOM YYEeTS peyqHoro CTOKAa HAa pekaxX UeHTpasbHCM ASHH.

BubJs. 3.

YIR 556.5. 04

OUeHKa TOYHOCTH T'HAPOMETPUYECKOT'0 y4YeTa PEeYyHOro CTOKA € He—
NMOJNIE30BaHHEM KPHMBBIX pacxofoB. H U K y n U #H A.C. Tpyan CAHHUIMH,
J999,. BHI. 153 (234); €. 11-16. |

B paGoTe faHa OUSHKA TOSRCCTH I'MIDOMETDHYECKOrQ Y4YeTa DeyHo—
"0 CTOKa C WCIOJAb30BaHUEM KDUBHX DACXOO0B BOAH. PaccMOTpeHH
[IOTPEUHCCTH y4YeTa CTOKa, Kak [OPpH  ONHOIHAYHOE  3aBUCHMCOCTH
A=f(H), TaK W mpM HeCKoJbrMX BeTBAX (={(H). [lpM oUSHKe nOrpel-
HOCTH BHYHMCJIEHUS CTOK& YyYUTHERAaNAaCk MOrpelHCCTh M3MEDeHUS Dacxo-—
Aa W YpOBHA BOJH. [IpUBEREH KpUTepuir rnepexcla ¢ ONHON BpEMEeHHOR
KDUBOH DACKORCE H& JADYI'VE € MCMOJB20BAHUEM aBTOKODPESSUIMOHHONA
QYHKUMW A3MEDSHHEKX PACKOIOB BOJIN.

Taba. . bButa. 6.
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JIK 556, 08. 088

K BONpPOCY 0 BO3MOXHBIX CHCTEMATHYECKUX /OrPelHOCTAX “3Mepe-
HHA pacxXofOB BOJi HA CpPEAHEa3HATCKMUX peKax. X O M 2D 0 = 4 ¢ .
TpyEs CAHWUIMHM., 1999, BHM. 153 (224), c. 17-32.

[Ipy H3MepeHWH DAcCXOLOB 304H Ha CpPenHealsuaTCKHX [eles, X5~
DAKTEPUIYOUMXCA CJOXHEM [ULIDABJMUYECKAM PEeNUMOM, HEe ACKJDHEN:
303MOXHOCTD BO3HMKHOEEHUA CUCTEMATHYCGKHX OWKMUOK, BRIMYNHE KO-
TOPHX MOXET MpPeBHWATE CJlydaddse [IOrPewHOCTH M locTurarte L0%.

B pafoTe pacCMATDHUBEKTCS OCHOBHHE HCTOYHHKM CHCTRMATH-e-
CKUX Mor'pewHocTel, laHH WX BO3MONHHE 3HAUeHMA # [TYTH VITpavelils.
CHCTeMaThyYeCKNe [IOTPRUHOCTH XJACCUDUIUKDORAHE [0 YCHOBHAM  ¥iMe-
peHus, 060pYNCBaHHL i METOMiKEe NpPOU3BOACTBa paborT.

Ta6xa.2. Bubn. 8.

YIK $356. 48C

Pe3yJbTaTh CpaBHEHHS BHYHCJEHMH DACXONOB BOJb NMPOTPaMHbildrs
komnnexcamy CADAS-2 M HYDATA. !5 a H o8 U . H Toym CaRdTM!
1999, Bbn. 133 (234), c. 38-56.

[[pMEEeHO KPATKOE CpPaBEMTeNBHOS ONMCaHie LBYX TIpoIpaMyMEuX
KOMINIEKCOB LENA AaBTOMATHIUDOBAHHOIO BHUUCJEHKS eXefHeBHHX DNAcYd-
JA0B S0IH B [eaAX COCTaBJeHHS ruﬂﬁnﬂurnuezﬁﬂru EXEe "CAHULD -
CADAS-2, pazpalGorandorg CAHMICMM, un HYDATA, paspaboTaHraro bpe-
TAHCKAM THAIPONOTUYECKUM MHCTHTYTOM. [loK&32HH ACCTOMHCTB.\ A HE-
JOCTATKY 9THX NMperpamM. JaHH pel3yNbTATH CPABHEHHA BHYMC.IEHHLS
YK2QZaHHEMH TIporpaMMaMy eselHeBHHX PacXOoAoB BOAH MO 12 T[uaNeNo-
(HYeCKHMM nocTaM LeHTpasibHOA A3MM. [IOKA38HO, MTO KOMILIEKC <
DAS-2 ofnanaer BoJbilell CTEIRHBHO ABTOMATHI2!UKN BHYKHCJIEHMR B (.2-
HEHMH ¢ KoMminekcoM HYDATA. H naeT pe3yibTaTH, Jydille COBNAZaDL-<
C JSHHEMHM, JIOJNYYEHHEHMH [P DYYHOM BHUHCHEHHW CTCK2 Mo OJUWelll..
HATHNM MeTOAMKAM. CpefHue OTKAOHEeHHA MecHYHHX DacXOQRCOB BOAL §
npefejax 3% OT Ja8HHKBX exerofHWKa B 144 -Jayvyasx cCcocTasBiafsrT: |
porpamma CADAS-2 - 82%, y HYDATA - 67,4%. 1And JeKanfeEsx pacXMo-
ACB 3TO OTKJOHEHMA COCTABSAYT T2 X 63% M CYTO4YHHX AaHHBX - ©7.7
U B2,1%, CCOTBERTCTEEHHO.

.
=
"

. .~

Taba. 4. Waan. 2. Buba. 6.
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YK 556.01+536. 04

JNEeKTPOHHbI CNPaBOYHUK MO MOpPoMeTpHH DacCeHHOB TODHY
pek. 1eTpoB C. J., Uapes B. K Tpya CAHAIMA, 1598
BHIT. 153 (234 ). C€. 33-37. 1

[lpuBefeHo KpaTxoe onucaHue 0a3H JakEHHX 4 QYHKUMOHAJbHEE
BO3MOKHOCTK nporpaMmel Ha JIGBM. )

Han. 2. subn. 2.

YIK 556.532: 556. 16

BomHbie pecypchl 6accerda p. Axaﬂraﬁau. UeakEoB 0 HE
20 HOoBa W A Tpyas CAHACMM, 1899, sHO. 153 (234
= i -

[N OlLEHKH BOJHHX pPeCcYpPCOB MpPOBeLeHO BOCCTAHOBJIEHHME TIOJGE
SHX BeJMYMH CTOoKA [0 16 BONOTOKaM facceiHa, BHMOJHEHO pancHHR
BaHMEe TEpPUTOPUK [C MPUHLKANY ORHOPOAHOCTH CBS3U MOIYJeM CTOKE @
BHCOTOM OaccelHos. [oJydyeHo TDH pafioHHHX 3asucuMocTH. CocTaBlies
Ha KapTa MOJVJEH CpelnHero MHOIOJETHero CTOKA, BHICJHEeHa OLCHKE
BOJIEHX Dpecypcos facceika, KOTOopHe cocTaBum 1217, 5 kM3 /o Wil
38,5 M3/¢c.  Jas 85 cTBOpo3 Ha 40 BOHOTOKAX BlEpBHEe paccyuTal
XapakTepUCTAKY CpejHero MHOICJEeTHEro CTOKa BOAb. A

Ta6a. 4. Wan. 3. BubJg. 1Z2.

%Y
)

YIAK 556.53%: 556. 18

3aXOHOMEPHOCTH AHTPOMOI'eHHbHX H3MEHEHHH CTOKa pex CpeHE!
Asug. Py 6 uuo0oBa ¢ 3. Toyas CAHUIMM, 1695, B, 153(ka
c. 95-101. 1
3

PACCMOTPEHS AHTPOMOPMEHEHE M3MEeHEeHMA pe4HOrs CTOHA BO BPE

MEHU W N0 TeppHTOpKY peruoHa. [lokazaHH olduMe 3aKOHOMEDHEOCTA
0Cco0BHEOCTH 8TCrO Npolecca B pa3HbX [IPHPOIHHX 30HAX.

Tabn. 4. Eubn. 2.




YK 556.06

HoBsi mMofaxon K paspaboTKe MeTola AOJrOCPOYHOr'O MPOrHOo3a
cToka ropux pek. lexHuncos D M, CepreeB A U,
UHoparumosa T. /. Toyas CAHUIMUA, 1939, Bun. 153 (234),

c. 89-94.

B cTaThke U3JaraeTcss MeTOn IPOrHO3a CpelHel'ofoBHX DACXOLORB
BOIN, MOCTYNAOWMX B DYCAOBHE BOZOXDAaHMMIGA M3 o6JacTH dopMHpOBa-
HUA CTOKa. [IpOrHe2 OCHOBHBAETCH Ha UCTOJB30BAHKHM MHOXECTBEHHOR
perpeccuu M OTAHYaeTCs BHOOPOM HEGODMATHBHHX TNPEOMKTOPOB 32
NpelllecTBYRUME COON M2 UMERUMXCs DANoB HalJqoaeHvi.

INs NporHOo2a CpelHeroosbly PACXOAOB BOMH B 32JaHHOM CTBOpe
HeoOXoouMa chaeayvilas HHOODMEUKS: CpelHelnioBHE DAaCX0ol: BOIH,
FOLOBHE CYMMH OCANKOB ¥ CPRAHETrol03He TeMnepaTypel BOZAyxXa [0
METEeOPOJNIOTHYECKHM CTAHUMAM, [DHBEleHENe XK BiCOT2 I'MEDOJIOrHYec-
KOro cTBOpA.

Han. 2. Buba. 4

YIK 556.555. 3

TpaxchopMaiya I"ONOBOI'O CTOKA M KayecTBa BOAb AMyZHapbu 11071
BJMAHHEM BOIHHX MeJMOpauuA B ee bBaccedHe. P v O 4 H 0 B 4 . 3.
Tpynn CAHUTMH. 1899. BuO. 153 (234), ¢. 102-117. .

Ha OCHOBaHUM 0COOWEHUA M 2EANM33 CTAKNAPTHOA WHOGOpMALWH
CHAPOMETCAYROB 0 CTOKE KW KauecTBe BOIE AMYIADBY J8HH KOJWYec-
TBEHEHE OLEHKH NpolUsCCa TpaHCPepMaldM pevHord cTOKa 3a mnepdHon
1960-1990 rozu Nca BOSAEUCTBMEM DCCTa 2HTPOTONEHHEX HArpyso0K B
6accepHe,

HauGojlee MHTEHCURHO DEYHOR NOTOK YMEHbUWAETCA B CPelHeM U
HMXHEM TeYeHHM AMyaapbd, 4YTC CBA3EHC ¢ reolpaduueckuM MOJICKEeHW -
€M BOJ03a00poB 13 pekM H c6pOCOoB T Hee KOANMEKTODHHX BOJ.

POCT U3BATUS CTOXE U2 DekM il [OBHUSEME B HEefl HOMM BO3BparT-
HBX BOJ, CONPOBOKASETCA YERJKYEHNEM MUHEeDAMAZAUMM, HIMEHEeHHEeM
MOHHOT'O, OMOT'BHHOIrD COCTaBa 204N M YXYIULEHMeM ee KauecTha.

-

Taba. 8. Wan. 3. Eu6a. 1.
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Brugiee BOJOXPAHHIMY H4 BOAHBE pPecypcH pex Cwplapbs ¥ AMy-

ﬂﬂphﬂ‘ Py6rueosa ® 3., loposruna C W Tpy
cAHWTMER, 1999, BEDT. 153 (234), c¢. 116-130.

[JaHN OLeHKM BAUAHUA KPYIHHX PYCJOBHX BOLOXPaHWJUIl HA CTOK
oek CHpfapbsl M AMynaphd. [loTepy Ha UcllaDeHHe ¢ BOLHOM [OBEpX-
HOCTH BOAOXDAHUNUL DETHOHA HE NpesHUAanT 2% [N0BEePXHOCTHLX BOLHHX
HECYPCOB B DO CpeaHed ROZHOCTH, a8 C MMepeyBiakHeHHOroe [Ha BOJAO-
eMa - 9% OT KCMapeHus C BOAHON IOBEPXHOCTH. ’

Tadn. 3. KHaa. 2. buba. 7.

yIH 556.885. 7

BiHAHME DYCJIOEHNX BOJOXPaHMTMI HA THAPOXHMMYECKMHA DeXvuM peK

CpemHeR Asuu. Py S uaosa ¢ 3., KyponarTxa J. M
Toyne CAHUTMM, 1999, Bur. 153 (234), c. 131-140.

Ha ocroee paspaloTaHHCH METOLMKA J2H aHaJU3 BJMSAHUS DYCJO-
BHX BOJOXDAHW/ME Ha MMHepanua3aiMio, OWOreHHHA, ra30BHA COCTEB
BOLN ¥ HOHLSHTPAUMH 3arpASHADLMX KOMIIOHEHT. Ha npuMmepe [ATH
KPYNHEHX BOAOXPAHUJHUL DEeruoHa, pAcHOoJOXeHHHX B DASHBIX BHCOTHHX
A0HAX 4 OT/MYAWWXCA N0 CBOWM MODQOMETDHYECKHM XapakTepUCTHKaM,
SHABJEHN OCHOBHHE 34AKOHOMEDHOCTH HU3MEHEHMS THLDOXUMUYSCKOIC pe-

KUMA
Tabn. 3. dAna. 2. buba. 4.

¥R 556.8585.4

BrusHue Eﬂﬂﬂﬂ%ﬂﬂ%ﬂﬂm Ha TepMHYEeCcKHH pexuM pex CpelnHed A3HH.
. I H

PN GAHD B A Tp. CAHMI'MH, 1999, sBHI. 153 (234), cC.

141157,
Ha ocHose paspaloTaHHOM METOIMKM jJaHa c0beKTHBHA#d OLEeHKa
RIMSHAA BONOXPAHWIMI Ha TEMIEepaTypy BOIH B HUXHUX Obedax. BHSAB-

JOHH o0lMe A8 pervoHa 3aKCHOMEpPHOCTM U3MeHeHUA TeMnepaTypbi BO-
Io B2 2aBUCHMOCTH OT MOpROMeTpUHHeCcKHX XaDaKTeDHCTHK BOLOEMOB.

Tagn. 7. Waa. 2. BuGa. 8.
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YIK 556.332.63 + 628.112.2/:3

MeToJ{ OLIEHKH BTOPHYHMX BOJHLX PECYDCOB Ui BONOCHAOXEHHs B
AmMahiK-AXaHI'apaHCKOM arponpoMpadoHe TamKeHTCKOA obnactv. 1 Y -
6 M HCKUR BM,llebenea M A, A3 30B AL A

Tp. CAFMIMU. 199S. Bhm. 153 (234), c. 158-166.

PaccMaTpUBaeTCsl ONHT OQUEHKH W KCIOJb20BAHUA  BTOPHUYHHX
BOAHHX DEecypcoB 8 A/MAJIHK-AXSHTapHCKOM [MpOMHIVIEHHOM panoHe.
[lpeanioxed MPUHLMN NMOoAXoda K pacyeTaMm BoA03alopos, paloTaniMX Ha
BTODUUYHEX BOJHHX pecypcax, JaHa THUloBad pacyeTHas cXema. [IpHBe-
aed G2kT oTbopa BTODUYHHX BOJHHX DPEeCcypcoB JeHCTBYWOUMMA BOHOO3a-

GopaMi.
Buba. 7.

YIK 551.324:2319. 256

CocTaB ¥ QYHKUMOHANIbHNE BO3MOXHOCTH 0aHKA JaHHHX "JIeJHHKH"
HA IIOBM. lie TUHHUKOB AL C., HKkosBheB A B. Tpymp
CAHAI'MH, 1999, eBun. 153 (234). c. 167-178.

PaccMaTpiBaeTcA 0aHK jJaHHEX "[lelHUKKH" TpeThef ouepelau, ero
OTJAMYNS 0T DaHee co3jgaHHuX B CAHMIMM ouepeneit storo GaHka. Ilpu-
BeJleHd COCTAB WHPODMALMOHEHX a3, OYHKUMOHAJIBHHE BO3MOXHOCTH
faHka 110 TOKCKY HeoOxonuMow MHOODMALMK M ee CTATUCTUYECKOW 00-
patoTky. OnucaH MeTOol 3anojHeHWs IPOMYCKOB JNAHHHX O BHCOTE QUp-
HOBOH JAMHUH ¥ naowain abaslMM BC MHCIMX dacTaAX HaTaJora JielsHd-

®08,

TaGn. 1. Suba. 12.
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VIK 556.336: 551.461.8

BO3MOXHOCTb CYHECTBOBAaHWA OJIEICHEHHA Ha CeBepHHX CKJIOHAaX
xpebTa Kaparene B nosjgHeM mieficToueHe W ronouyeHe. [ 11 4 3 H-
pubE P E. "'nmasadpurHa E J., TpoduMos [. H.
(pyas CAHWCMM, 19SS, eum. 153 (234), c¢. 179-187.

AMenuMecsd PeKOHCTPYKIUK KIMMaATUUYEeCKHX YCJOBHW B DaBHUHHON
W NPeIropHON oDAACTAX cpellHeR M HuxHeR 4dacTell Bonoctopa 3epaB-
lada [M103BOMMJM C MOMOULD pa3palfoTaHHOW paHee MeTOAMKH OUEHMTH

SMEHeHHd BHCOTH KJ/MMATHYECKOR (MPHOBOW TpPAHUIE ¥ BO3MOKHOCTH
CYWeCTEOBAHUA JENHUKOB Ha CEBEpPHOM CKJIOHe XpelbTa HKapaTene - ca-
MOT'O0 3aMagHoOr'c oTpora 3epaBWaHCKoro XpebrTa.

OKasaJioch, 4YTO 2 TEKYUleM THcasuYeJeTH dupHoBsas pakula Hau-
Oosee HH3KO onyckanacek 5 XITI-XIV sekax, 2 B MpenuaymeM - B
VII1 8eke. B 3TO BpeMsl HA CeBepHOM CHJIOHe xXpefTa MODJM cylecT-
BORaThb 1-2 HeOosbUWMX JejHuKa. [loqydeHH NpelBapuTe’bHbe OUSHKH H
19 HeCKONbKUX TpeAnAYIMX THCAHeJ eTHH.

1abg, 3. Duban. 13.

JIE 6531:556, 512. 024/025

i BOnNpCy Opr'aHX3alM¥ BOAOOANAHCOBHX CTAHLMH K 3KCMNEepHMEH-
TaJLHBY MYAPOMETEeOpPONOrH4ecKHx 6a3 Ha TEPBHTGPHH CpenHeasHar-
CKOI'O PpEerxoHa. MYMHHDO B 9. Al CMaHOB B. 0.,
Honnankynocs 3. L Tpymd CAHATMM, 1999, Ben. 134
(234), c. 188-191

COCCHOBEBAETCH HeOGXOLMMOCTE CO3JIAHHS CETH BOIHOOANAHCOBHX
¥ HIANOMETECDOVIHYeCKHX DAa3 KaK COCTABJAKNOMX KOMIVIEKCHOA CHC-
TEMU MOHHTODHHI'A OKpYXaKied cpelfb pecnyOJdK UeHTpasibHC-A3HAT-
CHOPO PervoHa. Ha OCHOBEe ONNTA OpraHu3ally CTEELMY Ha MEeJUoDH-

YEMHX 3eMaaX peroHa B 70-80 ropax npeasaraeTcd cocTas paGoT
TTAHUMK, OCHOBHHNE 3arayl ACCNIelCBaHHMA M STANHOCTb B DAl3BETHU
CeTH CT2RIMA u 0a3. '

6. 3.




Yyl 556.5.072

UxgnaTiH AedopMauMsanaHyBYH gﬂaunn Aapénap cys capduiy L4
cuﬁnamna PanﬂBnHH popmynaapnaH Hnanaﬂnm MYMKHHJIATH xﬁﬂnna
JeunuwcoB 0 M, Et1LRY N C.. KoM a D ~
8 a B. P. YOUTIMY wivmit T,1n1awu, 1999 1“3 (234) dawp, o= 1u 0

MakcJsana KydJiap TeHrJaMacH Bd Y3NYKCH3JUK TeHIJaMACKHH
OUpra/yMKia eyqdll acoCHia Jape Y3aHMAa CYB XaDaKaTHHUHD MaTeMaTh¥
MOJend KenTupuiarak. UWaksnaHral HOTEKUC XaDakaThard Oapéya yaa-
HAZArW CYBEUHI OKHUl Te3JUrHHE Xyucolsaw gopmynacy nmnad 4iHyin-
rad. Yuwoy dopmysia acocuna capdiap 3rpy  MM3MKJapHiaH (QoAnanad-
MacfaH WMALAT Y LeQODMALVSJAHYBYM VY3aHJM fapésapla cyB cap@uey
yJayal Ba zape OKMMUHHM Xucolra QJMUHEHHT AHIM YyOVIH TakJud 2740
rai. ywby ycyjHuxr Hesec japecuaa oJu0 Oopuaras Taxpubapuil Tex-
WUPHL HATUKANADK KEJTUPHJINAH.

Tamk¥KOT MaTHxafapy Mapkasuil Ocué gapesiapuia CYB OHAMYHK

FHAPOMETPUK XUcoOra oJna QORnaNaHuIMImg MyMKHE.

Poitn. an. &.

Y¥T 556.5.04

Capduap 3rpH YH3MKIApHIaH (QOMAaNaliub, Hapé OKUMHEM THAPO-
METPHK XHCOOra OJHMll AaHHKJHMIHMM Gaxonaw. H ¥ k¥ ¥y AU H A. U
YOUTTMM Mamuit rynnamud, 1998, 1563 (234) Hamp, 11-16 6.

Makosana capduiap 3T ud3UKAapHAaH OoAjanaHuarasga Aape
OKHMHHU THADOMETDHK XHCO6Ta UMl AHUKJUMIUEN 6axonaw Sepuiran.

OXHMHU XHcobra oJuiiza Aya KyMHJAAIMraH XaToaap OUp X K
Mali OoFnaHuw Q = [ (H) Ba OupHeYa woxcoyaym Gorhawuil Q = I’d*

XOJ1apy YYyH KeJTAPHATAH. OKMMHM XMCOoOra oJumaard XaToJiapHH o

xonaina cyB cap@usd Ba CyE caT)MHM YAauauwpard yartorap ab.#ﬂip”L
OJIMHTAE. ABTOKODEJAUMOH  yHKUHANAE QoiAajaHus MO OUp BaxTH:
cappniap 3rpd YMSHFMAAH MXKZHYWCATA YTHI ME3CHM HEﬂpoHﬂP&H.

Kane. 1, dodz. an. 6.



y¥T 556.08. 088

ypra OcMé Jjapénapujia CyB CapduHH yiqawjard MyMKHH 6y ray
CUCTEMATHK XATOJHKJAD Xakuma. K o M 0 g c e adB P. YOUTI'MM w3
Muft Tymnamu, 1999, 153 (234) nawp, 17-32 O.

4 Yapra xoc XamMia Mypakka® TMApaBJMK XYCYCHATIa sid 6yarg
YoTa Ocué napesapuia CyB CapuHy yyHall CHCTESMATHX XaTOJMKJ2pAg
XOJM OVJIMAH, VHWHI' MAKIOPH TACOMMEHA XaTOJMKJaDIaH XaM Kyn 0%
oy Ba 50% ra eTHud MYMKHH. _

MaKoJafs CUCTEMATAK XATOJMAKJADHA KENTUPUIMD HMKADYBYY 3CQ
ouit OMMJIIAD YDTaHWJraH OYiuC, YJAapEUHI MaBEYyL MAKIODJAPH XaM]
MA3KYD XATOJUKHM AYKOTHI AYanapd DaeH XUJIHHTAH. EyHIla, CUCTEME
THUK XATOJUKHM Yjuall WapouTH, YCIyOu B2 QORJANAHUJIaH acOob ye
KyHanap Oynnda TACHUQJIAHTaH. 1

Kane. 1. dopn. al. 8.

YYT 556. 480

CADAS-2 Ba HYDATA IAcTyp/iM KOMIIeKciap €pAaMMaa XHcoonall
JIapiaH QJMHI'aH C c pHHH 3&1]0 mﬂﬂm HaATHXAJADH
2855§ E oB D H.ygonT?ﬁﬂ UJIMHA T%HHEMH. 1999, 153 (234) Halp:

= G 'y L

CUOpPPONOrAK AUAHOMAHU TY3M MaKcamMla CYBHUHD KYHIMK capdi
JapUHN aBTOMATJAUTAPUIrEH X0JMJa XKACOOJARILAIaH MKKHTA JacTypJ
xOMILIEKC-YOUTIMU Aa apatunrad CADAS-2 Ba DpuTadusa TAIPOJOTHES
UHCTUTYTHIA fpaTuarad HYDATA KWMecHd epUTHIIaH. ,

BY HACTYDJapHMHI ad3asndkiapd Ba Kayqunnxﬁapn KeNTHPUJIrak:
Oxopuaa KaEm 3TUJTaH TacTypJiap epiamuia ypTa QcueHMHD 12 ruiIpo
JIOPUK TOCTIADH OyfnM¥a xMcobJairay XYHMK CYB caplJiapHii TaxKoe
nall HaTURANApH GepUAraH. KoMnaeKe CADAS-2 XMCOOJAWHMHI' aBTOMATE
NAUTHPUATAHJNIY OKOPH Japaxaia Oy/Trad/mMri tunad HYDATA XOMIieKS
CHIaH YCTYH Typaly# Ba fXMmM HaTAXanap dSepaid, yMyM Kalys 3TUIlaE
YCYJNiaD OMMaH XMCOOJAHIAH MabiyMmoTjap OusiaH OCHADXMJ oyauun  Kyp:
caTUATAH. ORAMK CYR cap@QJapHHMHI AWJHOM& MabjyMOTJapura HUcOas
TAK OFJll 4erapacy 5% oyaras 144 X.n:magﬂarﬂ ypTaya OFruumM KyAulas
rpua: CADAS-2 nacTypujaa ~ 82%, HYDATA - 67,4%. By OFMll YH KYHS
HHH.Capmﬂagﬂﬂ 72 3a 63% ra TeHr OVAIM 824 KYHJIMK MabJyMcTlapia §
67,7% Ba 62, |%. Teruway paBqauna .

RanB, 4, Pacum. 2, ®o#in. an. 6.



¥Y¥YT 556.51+556. 04

Tor papénaps ﬁaﬂaana HHUHT HﬂpﬁﬂﬂﬂTpd 6YAYa PJIEKTPOH Mab-
nyHnTHﬂMach leTpo g. gd., U a % e Bb. K TTPQ WM
Tvinam, 1999, 153 {?34} EaWp, 33- Sr

{3XMpary MavaymoTsap ©Oazacuy Ba  OporpaMMasddr dYHKLOHA.
UMKOHMATIADH KHCKauya EPUTHITAH.

Pacu 2. ToRAn. an. 2.

YYT 556.532: 556. 16

OXaHrapod Japécu KﬂBSEﬂHHHHP CYyB pac gnapu i B 3
HoBph H., HyanasHnoconpal A& TUMH RIIMBE TVILTAME,

1999, 153 (234) Hauwp, 57-88 0.

CyB pecypchaapusd Oaxoqaumja xas3aHpHI 16 napedsfapl OYWR4a
AUJIJIHK OKUM MHHHDpﬂﬂdeH THRJIAW MEN4Apy Oaxapuiral, nhﬂm MOAY. 1Y~
HUHI XaB3a OajaHimiry Oujad GCOFNeHUUWEMED GCUPXAJNIME BApTH

yiuua Xy ﬂgn PafOHNANTHPHUAT2H. Y4Ta paioHaM GOorJaHAl TY:zdIIan.
pTaia KYoAUAMK OKAM MOLAVISADUHUED XapUTACH TYSHIIZH, XABIGHVET
CYyB pecypcqapy 1217,5 kM?/aun €xky 38,5 M°/C SKEHJMI'Y aHUKNEHILH.
BUpuHuM MapTa 40 napevanapiark 85 TMIDOMETPUK CTBOD OVHAME Y[ -
Tavya KYMARAJHMK OKHM TaBCHPNIADK XUCOOJIaHTaH.

fane. 4. Pacm 3, Ponz. aua. 12.

YYT 556.532:556. 18

¥pra Ocué papénapu muu-muﬂﬂr au*ponnreu jzrapﬂm.apﬂnﬂm
KOHYHHATNApK. P vy O U H n 8 a UTTMY  HaMdie  Tynaame
1999, 1583 (234) Hawp, 395-1C1 6.

yapr ADHIA BaKT ea PerdoH u.a’t.,fur
" YMYMUH KOHVERETAGPY Ba TV
'CHATNADU KYypCaTUAraH.

fape OKHMMHMHT 2HTpONOreH
Oyfidya Yprasunaras. By KApASHHUH
TAOMUE MUHTaRanapia yaura xcc Xy

fane. 4, Ponkz. an. 2.
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Y¥T 556 08

Tor papénapH cyB cap@uHHHI Y30K MyANaTJM MPOTHO3HIa JOHp
AHCH enpouyB. et ncoB 0. M., Ceprees A U, 6 1 O8
parumosa T. J. YOUTTMA womuAt Tynaamu, 1999, 153 (234
Haup, 89-94 O. ,

Maxosaza 6up #fMiagH OMpHeYa AMNIraYa OJNAMHIAH ypTaya AN
CyB capQuHKM EKd cyB oMmOopsapura KeJlaiuraH OKMMHUHI MU/UIMK MUKS
JACPDUHEM TPOI'HO3 KWJIMIW yCyJM DaeH KUJAMHraH. Maskyp MpPOTrHO3, KYIE
Xallii Perpeccusi ycyyqura acoc/jadrad OyJqauMb, Maskyld yCYJlaH (apks
JUPOK _YTraH HMJJIap MabJyMoTJaprlaH MPeldKTOD TaHJaWra acocliafs
TaH., ByHAa, [DOTHO3 KUJMHAETIaH CTBOpZaru ypradya HUWIIMK CYB
cap@u, Oupap OajaHZJWKIaru ypTada WANIMK SFMH MUKIOPY Ba Wy 0@
JaHIJMKJAr4 ypradya MMJUIMK XaBO XaporaTH TIpeHNUKTOpAap xUcoljaHgs

.
PacM. 2. ®oun. an. 4.

Y¥T 556.555.3

AMyniapé HAHJUMK OKHMH Ba CYB CHQATHHHHI YHMHI' XaB3acupar
CYFODHIl MEeJMOpAaUMACH TabCUpHIA y3rapuuu. P y O U 5 0 82 2 .
YOUTI'MA wamuit tymnamu, 1999, ‘153 (234) Hawp, 102-117

n
bt
s

AMyIapé OKMMH Ba CcyB cudaTy Oyiu4a MMIPOMeTXi2Ma THHUH
CT2HIapT axOOpOTHHM VYMYMJBWTUPHE B3 TaXJMJl  KWIAL  ACOCHA
1960-1990 #uJIap JaBpula [apeé OKMMUHMHI XaB3ajar¥ aHTpONorel
OMH/VIGDAHMHD Ta&bCHDH KYNaudlM HaTHURacKOa Oape OKUMMBEKHI Y3rapy
KapaeHd MHKOOpMM 0axoJaeraH. AMYZapeé CYBM YERHD ypTa Ba KYH
OKMMUIA HHUXOATIA uWHAnaATIM KaMmalul KeTanu. ByHra acocuyt cafat
Japejlard CyB OJHUHUED eorpaddk xoifamuy Ba gapera KoJLIeKTOoR
CYBJIGDUHUHT TalllaHuwuasp. [JapelaH CYB OQJIMUHHUHT YCUI BA KaATME
cyByap ¥XMCCaCH KyLanuuy fape CyBH MUHELa/MIALMACHHUED  OWLMIHS
YHMHD MOH, OWOrsH TapkMOMBEHMED Yy3rapul Ba cyB CUPATHHMHI &MOH
JawyBura cJamd KeJllH. |

faaB. 8. PacM. 3. @onp. anm. 1.
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YYT 556.551.3

Cupnapé Ba AMyJnapé cyB pecypcliapura cys oM6o0 HHHHI Tab-
cupu. Pyomunonsad JI., AopoHHAHaAC MK 9DHTFMH un-

MUK Tyrmoamy, 1999, 153 (234) Hauwp, 118-130 0.

Cupaapé Ba AMynape OKUMHIa AMPHK y3aHau cyB OMOOpJapHHMHT
TabCUpK OaxoslaHraH. CYBIMJMIY YpTadya Auaja, ep ycTH CyBJapUra
HUcOaTaH pervoHiaru cys omOoprapy waacunax Gynamuraig Oyrjanuura
KeTaH CyB Hcpofy 2 dou3naH oUMaNA¥., CyYB XAB3aCHHMHI' yTa HaMmja-
Hrag TyOunas ucpad cys w3acujaH Oynagwrad OYFNSHHUWHHHD S (QOH3K-

HY TallKug 3Tany.
Kans. 3. Pacm. 2. PoRp. an. 7.

YYT 556.555.7

Vpra OcHé papénapH THOPOKHMEBHH pEeXMMMI'a Y3aHIM CyB OM-
6OpAapHHHHT TathFH. PydwuHoBa 9 3., KYy g 0 M& T-
kKa J. M YOUTI'MM wuamup Tynaamd, 1989, 153 (234) Haup,

131-140 6.

ApaTuarad ycny6 acocuia V3aHM oyB OMOOPAAPUMHUHD CYBHMHT
MUHEpATM2ALMACKHT A, OMOreH, IasJi TapkuoOura Ba HQJIOCJAHTHDYBYH
KOMITOHEHTJIaPHUET KCHUSHTPALMACHUTA TabCUPU TaX M KUJMHIEH. Typ-
J¥ OaneHIJMK MUHTAKaJapla XoMjauwraHd Ba Y3MHUHTD Xap Xua  MoOpdo-
METDHK TaeBcudaapu Ounjad ¢apx KUNaiWrad perHOHHHRT QelTa WHDHK
cyB oMOopJsiapy MHMCOJMEA THIPOKUMHEBKA DEXMM Y3rapHliMHHHI ACOCHH
KOHYHUATIADH OUMJII'aH.

Xange. 3. Pacm 2. Porin. anm. 4.

YYT 556.555.4

Ypra Ocué fapénapd TEepMHK DEXHMMIa CYB OMOODJIADHHHMHI® TabCH-
ph. Py Ou e o B a & 3. VOUTTMH wamut  Tynaamu, 1998,
153 (234) Hawp. 141-157 6.

HpaTuiras ycsyS acocupfa cyB OMOODJApHHMHI Ky#HH Obefaaru
CYB XapopaTura TabCcupy GaxoJaHraH. PerdoH y4YyH CyB XapopaTH y3-
FapHUMHUET CYB XaB3acH MopdoMeTpUK TaBcupaapura OCTIMK  yMYMHH
KOHYHUATNEDH O4YMJITaH.

Hage. 7. Pacm 2. ®doin. anm. S.
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YYT 555.332.63.628.112.2/.83

TouxeHT EUICATH (OMaisiK-0XaHIapoH CaHOAT TYMaHH CYB
TABMAHOTHAA HKKMNAMYM CYB pecypciapuiM OGaxonam ycym. I vy -
DHBECGCKEANR B M. debenpea M A; A3ZUBT AR A A
YOUT-TMA wamuit Tynnamu, 1959, 153 (234) Hamp, 158-166 6.

QIMaNME-CXAHTApOH CAHOAT TYMAHMIA MKKANAMSE CYB pecypcJa-
DUHM Gaxodaw Ba OodpasaHum Taxpubacy Kapal HMKMAraH. MKKMIaMul
GYR pPECypC]ApH MakcaliMia KYJJIAHWJaeTraH CyB OJMUHM XMcobnal ny-
JUHBET TapTUOU Takand 3THAMAH, HaMyHasul xucobiaw uusMacy Oe-
DUITER. AMAJIIA CYB OJBl M2BRYyJI OYarar UXKKHMaMuk cyB pecypcJapi-
HY TAHJIOB ACOCH KEJTHPUITaH.

Qopr, an. 7.

Y¥T 556.324:519.256

H3XM-naru "MyssMkiap" 6GaHK¥ MabIYMOTNADHHMHI Tapkubu Ba

QYHKIHOHAN MMKOHHATHApPH. ll e TM HHU KXo B A C., K 0B -
ﬂ?g B A. B. YOUTI'MM uamui tynnamu, 1599, 153 (234) Hawp, 167-
178 6.

"MyaJurJiap" O8HKM MabAYMOTJAPHMHMHET YYHMHYM HaBOATH, WYHIAK
CanrHMHD JOUTIMUna asean Tys3uaradra sHucbaTaH (Qapku KypuO YHKMUJI-
rai. AXS0poT 6asacd TapKHMOH, KepaKJM axX00poTHY KuIupuy OyHuda
OaHKHUHT QYHKIDIOHA MMKOHUATJSPHM Ba YHM CTATHCTHK KalTa Hunaw
KeNTURUAraHE. MysJiMKiap KaTaJoTHHUHD KYD KUcMaapuiaru OUpH 4YM3u-
4 Ba A0nsUMA MadaoHu Byhiuda MabayMoTaap OyAMaraHja WHapHEK TYJI-
PARHNI YCYJH EDHUTHUJIaH.

Hasn., 1. ®oRgo. am. 12.
Y¥T 631:556, 512.024/025

CyB bajjaHcu CTaHUMUANAPH Ba 3KCMEPUMEHTaJl CHIpPOMETeOpOJIOrHK
OazanapHd Ypra OcHE MHHTAKACH XYAYIOHOA TaWKHJ 3THUNl MacajlacH.
MymMmHHOB . A., ¥YcMmMaHORB B.0., HYHoanaHKY -
ggg ?QIBE . YOUTIMM wammi Tymnamu, 1999, 183 (234) Haup,

Mapkas3un Ocué TallKH MYXMTHHHHDT MOHMTODHMED KOMIJIEKC THUIUMH-
Hd TaWKKJa 3TYBYM CyB DasiaHc Ba IHADOMETEOPOJOrHMK faszafap Tap-
MOFHHM OyHe# oTHU acocsal bepusirad. 70-80-Bujiapia CTaHIMAJADEH
TAUKR STHUMIary Ttaxputanapra Tasrub, CTaBUMAJAPDHUHT MWam Tap-
THOHM, TAIKHKOT Macalallapd XaMmla cTaHUME Ba 0aszanapH¥ DUBOMJIAH-
TADHW COCKMYNIApH EPUTHJITaH.

@ouAa. ag. 3.
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YYT 551.324

Keu muedcToueH Ba rosouexja Kopartena TH3MACHHHHI' WHMOJIHHA
eHbarvpnapiaa uFanaHum MABXYN Oy AlUM MYMKHHJMIH. [ a3 u-
WU B, L a3l g pyuHa E. JI., Tpecoumos I. H
§GHTFMH waMuit Tymaamu, 1988, 153 (234) Hawp, 179-187 0.

3apaduod CyB TYIJAEKI XAB3aCHHUHT YDTA BA KYAU KHCMJAD# TOF-
ONlI¥ BAa TEKUCMK XYIAVAJAPUAATH UKJUM WApoUT/NEpUHM TUKNamra Oa-
FUILMAHTAH MabJIyMOTAAD aBBast MUJIa0 YMKMJITras ycayd eplamuia 3a-
padmoH THIMACMHHHT OHI FapOul TapMoru-KopaTena TU3MACHHMHT WM-
MOJIME eHbarpuia My3JMejiap OYaMiM MyMKAHIMTHHA BA  MEKJHMAA  QUDH
yerapacu OafaHb/JUIMHM OaxXoqall “MKOHMHM Oepiu.
03UPrH MUHI AMJUMKIE QUDH MEerapacuHUHr X nacadradd LI11-
XIV acpaapia, OJMMHEIM MMHDI FimiKZa zca VIII acpna Oyjrad. By
BaKTJapha WHMoJA exHbarupia _1-2 Ta yE4Ya KaTTa OyIMaraH My3JMK
MaBXyn OViraH OVaMmM MYMEME. YTrag OUD HeYa MUHD HUIMKIaD Y4yH
XaM JacThnaldky Gaxosap 0JMErak.

Faae. 3. ®ofin. anm. 13,
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UDC 556.5.072

On the possibility df using the hydraulic 'fnr’tnula.s for
calculation of discharges of a water on rivers with the inten-
sively deformed river beds. Denisov Yu N, Ni1KU-
1.3 & .. S KomarovalVY. R Transactions of SANIGMI

1998, vol. 153 (234), p. 5-10.

Mathematical model of water movement in the river bed on
the basis of combined solution Jjoint of the foces equatlon and
eqution of continuity is presented. The formula of calculation
of the flow rate of water in the water course bed with the se
tup irregular mevent of a water was derived. New method of mea=
suring the river dischage and the account of river flow on ri-
vers with the intensively deformed river beds without using the
dischage curves was offered cn the basis of this formula. The
results of the experimental test of this method on Keles river
were given.

" The results of research could be used for hydrometeorolos
ical account register of the river flow on rivers of Central

sia.
{2 A B

)

UDC 556.5.04

Estimation of accuracy of hydrometrical account of river
flow using the disharge curves. i kulin A. 8. Transactl=j
ons of S~JIGMI, 1998, vol. 1563 (234), p. 11-16.

Estimation of accuracy of hydrometrical account of river
tlow was when the discharge curves were used in the account of
flow is given. The errors of the flow account were considered
both with singal-valued relationship Q(H). The error of measus
ring of discharge and water level was takKen i1nto account with
vhe estimation of error of account of flow. The critlerion OIf
change [rom one itemporal discharge curve to another using of
autocorrelation function of water discharge is presented.

apl. 1. Ref. 6.
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UDC 556.08. 088

ir

measurinf on the Middle Asianrivers. Komarova V.
Transactions of SANIGMI, 1998, vol. 153 (234), p. 17-32.

When measuring of wale discharge on the Middle Asian ri-
vers, characterized by complicated hydraulic regime the possi-
bility of raising of systematic errors are unexcluded, the va-

lue of them may exceed random errors and approuch 50%.
The paper presenis the main causes of systiematic errors.

their possible meanings, and ways of removal of errors are gi-
ven. The systematic é&rrors are classifed by the conditions of
measuring, by equipmen: and by method of works caring ouf

On the ssible systematic errors of the water discharge

Tabs. 1. Ref. 8. Annex. 1,

UDC 556. 480

Results of comparison between calculation of discharge by

rogram complexes CADAS-2 and HYDATA. I vanov Y u. N
ransactions of SANICMI, 1998, vol. 158 (234), p. 38-56,

The brief compararative description or two program comple-
Xes for automatized calculation of dally discharge for opurposes
of compilation of hydrolougical year-book CADAS-2, develoeue2d by
SANIGMI and HYDATA developed by British nydroiogical Institute
1s presented. Advantages and disadvantages of these programuzs
are shown. the resull of comparison between calcuiated daily
discharge by 12 hydrclogical posts of Central Asia by the auove
mentioned programmes are given. It was snown, that complex
CADAS-2 1s characterisedby a higher de§ree of automaticn of

calculation In comoariscn with complex HYCATA and gives bOdatuer

result coinciding with the data of specialist oblained by the
manual calculaticn of flow ucing the generally accepted met-
nods. Averige deviations of monthly discharge within 55 oo
the data of year-book in 144 cases are: CADAS program - <24,

T
HYDATA - 67%. For ten-day discharge. this dev]ation are 72 and
63% and for daily data they are 87,7 and 62, 1%.

Tabl. 4. Fig. 2. Rel. &.



UDC 556.51+556.04

The electronic reference book for morphometrics mounainoug
river basins, Pe trov 8. L., Tsarev B. K Transag
tions of SANIGMI. 1998. vol. 153 (234), p. 33-37. 1

The brief description of morphometric data basls
PC-program functional possibility ae described.

Fig. 2. Ref. &.

UDC 556. 6532: . 5586. 16

Water resources of Akhangaran river basin. [ v a =
nov Yu N.. Chulpancva I. A  Transactlons @

SANIGMI, 1998, vol. 183 (234). p. 57-88.

For the estimation of water resources, the restoration o
the annual quantities of flow on 16 water couses of Dbasin was
~arried ou:, the division of territory by homogeneity <I UNg
relationship between the flow modules and altitude of 1The D&
sins was dcne. Three district dependence were obtained. The map
of modules of the long-term average flow was composed, the eSg
timation of water resouses of basin being 1217,5 km®/year C
38,5 m®/s was implemented. For 85 renges line gauges on 40 wa
ter couses. the characteristics of the long-term average [lOoW
were calculated for the first time.

Tabl. 4. Fig. 3, ref. 12.

UbC 356.03

The new approach to development of long term method of f
recasting water dischage of mountainous rivers. D e nl
sov J.M., Sergeev A I, Ibragimova T L
Transactions of SANIGMI. 1998, vol. 183 (234). p. 89-94.

Here is offered the method of forecasting of annal water's
discharges cr annual inflow in reservoirs wiih time of forecast
(rom one [0 Some years. ]

The developed merhod of forecast uses a method of multiple
regression. but as against the existing approach, the maln
croblem for the given method is a determination of previoos mos
ment to the forecaste of time (years) in which 1t 1s necessary
to take meanings of argument.

In this method the predictors are annual discharges of was
ter G in forecasting row, annual sum of deposits X at some hes
ﬁg?thtannual temperature of air 0 in the basin 6 at the same

elght.

Fig. 1. Rel. 4.



UDC 556.532:556. 18

Regularities of antropogenic c es of flow of the Cent-
ral Asia rivers. Rub inova F.E. Transactions of SANIGMI,

1998 vol. 153 (234), p. 95-101.

Antropogenic changes of river flow were considered in time
and by the region territory. General regularities and peculiri-
ties of this process in different natural zZones were sShown.

Tabs. 4. Ref. 2.

UDC 556. 539. 3 '

Transformation of annual flow and water qug11t¥ of Amuda-
rya river under the influence of water amelioration 1n it basin.
RubinovaVF. E. Transactions of SANIGMI, 1998, vol. 153

(234), p. 102-117.

On the basis of generalisation and analyses of the stan-
dard infjrmation of hydrometservice about the flow and water
quality of Amudarya river the quantitative estimations of the
river flow transformation process for 1960-1990 under the in-

fluence of increase of anthropogenic stress In the basin were
given. The river stream is decreased the most intensively 1n
the middle and lower reachesof Amudarya, which 1s connected
with geugraghycal position of water intake from the river and
water removing of collector waters into it.

The increase of removel of flew from the river and rise of
share of return water is accompanied by increase of mineralisa-
tion, chan§§ of ionlc. biogenic water composition and worsening

alit

of 1ts qu y.
Tabs. 8. Fig. 3. Ref. 1.

UDC 5356.551. 4

Influence of reservoirs on the thermal regime of the Cent-
ral Asian an rivers. RubinovaF. E. Transactions of SA-
NIGMI, 1998, vol. 153 (234), 141-157 p.

On the basis of the developed method, the objective esti-
manation of influence of reservoirs on water temperature in the
lower reaches was given. The general for region regularities of
the water temperature change depending on morphometric charac-
teristics of reservoirs were revealed.

Tabs. 7. Fig. 2. Rel. D
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UDC 556. 551.3

Influence of channel reservoirs of the water resaurces of
Syrdarya and Amudarya rivers. Rubinova F. E., Doros=
ninas$S. I. Transactions of SANIGMI, 1998, vol. 153 (<34)3

0. 118-130.

Assesment of of the influence of large channel reservoirs
on the flow of Syrdarya and Amudarya are glven. Wasles on_the
evaparation losses from the water surface of reservolrs ol the
region don’t exceed 2% of the surface water reservoirs 1n yeagp
of medium water content, and from the over moistened bottom of
reservoirs it is - 5% from the evaporetion from with water sur
face. |

Tabs. 3. Fig. 2. Ref. 7.

UDC 556.555.7

Influence of channel reservoirs on hydrochemical regime of
Central Asianrivers. Rublinova F. E., Kur?o g a ta
ka L. M. Transactions of SANIGMI, 15898, vol. 153 (234). p
131-140.

On the basis of the developed method the analyses of infs
luence of the channel reservoirs on the mineralizatlon, Dbloges
nic, gas compositipn of polluting substances was given. Basi@
regularities of change of hydrochemical regime were shown O
the example of five large reservoirs of the regin, located 1m
different hygh~altitude 2zones and by morphometric characteriss
tics. -

Tabis. 3. Fig. 2. Eef. 4.

UDC 556. 332.63.628. 112.2/.3

Method of estimating recycled water resources for water
supply of the Almalyk-Akhangaran agroinustrial region. U U =
blasky V. M, Lebedeva M A& AZ1Z1¥V A 35
Transactions of SANIGMI, 1858. vol. 153 (234)., p. 158-166. L

An experience of the estimation and utilization of the r'es
cycled water resources in Almalyk-Akhangaran industriol reglold
1s considered.

A principal approach to calculations of the water wellsy
working on recycled water resources 1s proposed. A typlical cal
culating scheme is proposed. 9

A fact of recycled water resources extraction by acting
water vwells is proposed. |

Kef. 7.
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UDC 551.324:519.256

Composition and functional options of PC Database "Claci-
ers". Shchetinnikov A S., Yakovliev A B
Transactions of SANIGMI, 1997, vol. 153 (234), p. 167-178.

The third version cof cdatabase "Glacier" and the differern-
cies of this version from previously created in SANIGMI oues
are considered. Content of informational base and functicnal
features of software dealt with the searching of required 1in-
formation and 1it’s statistical processing are présenied. F
technique of fullfillment of missing data for aititude oi firn
l1ine and ablation area in numerous volumes of "USSK Glacier In-

ventory" is described. .
Tabs. 1. Ref. 12. App. 3.

UDK 556.336:551.461.8

Glacier existence probability at the north slope of
Karatepa ridge in the late holocene and pleistocene. © [ 4 2 1-
rin G E., Glazirina & L Trophymolf

G. N. Transactions of SANIGMI, 1998, vol. 153 (234), p. 173-187.

[

Reconstructions of climatological conditions at the plain
and foothill areas of the central and lowest parts of Zeravshal
river basin were used Jor assessment of climatic firn Dbounaary
(equilibrium line) altitude (ELA) and for estimation o
Egnbahility of glaciers existance at <the north siope Oi

ratepe which is the western spur of Zeravshan ridge. _ _

It was found that ELA was the lowest in the VILII aru
XIII-XIV centurss. That time there were one oOr twe small
glaclers here. The preliminary estimation was made [GI° 3Ome
previous millennia.

Tabs. 3. Ref. 12,
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UDC 831:55€,512.024/025

To the issue of organizaticn of waterbalanced stations 3

experimental hydr the territory of Cent=
ral Asion region.!Muminov F. Al Usmanov V. 0.3
Cholponkulov E. D. Transactions of SANIGMI. 1998
vol. 138 (234}, p: 188=191. |

The necessity of creation of the network of waterbalanceed
and hydrometecrological hases as the component system of moni=
tar1n§ of environment of Central Asian region states are based.

n the base of experiance of organisdation the stations on
the meliorated soils of region in 1970-1980 the composition of
works of stations, the principle tasks of 1Investigations and
SE%gEE in development of stations and bases network are propo=
sed,

Ref. 3.
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