YIK 556.004.65
3. A. [IOIIOBA, B. H. KYJIHHHY
K BOINPOCY OUEHKH BJIMAHHUS XO3AUCTBEHHOH

JESATEJIBHOCTH HA BOJIHBIE PECYPChbI
H BAJIAHC BOJI

JleBoGepexHasi YKpauHa OTHOCHTCS K paiioHy, G€AHOMY BOJNHBI-
Mu pecypcaMu. B To e BpeMsi pasBHTasi MPOMBILLIEHHOCTb H CeJlb-
CKO€ XO35IHCTBO HCNBITHIBAIOT BCE BO3PACTAIOILYI0 MOTPEeGHOCThL B BO-
ne. O6mmii HeaOCTaTOK B BOAE ycyryGJsiercsi ee KpaiiHe HepaBHO-
MEpPHBIM pacnpejie/ieHHeM 10 OTAeJbHBIM Ce30HaM roja, 4TO IpH-
BeJI0 K HeoOXO/IMMOCTH pEryJHpPOBaHHs CTOKAa peK BOJOXPaHHJIH-
LIaMH U NpyJaMH.

HMutencusroe, Hepeiko GeCKOHTPOJIbHOE NOTpebieHue BOJAbI pas-
JIMYHBIMH OTpAac/IsiIMH HapOJHOrO XO3AHCTBA, a Takke cOpPOC Hexo-
CTaTOYHO OYHLIEHHBIX NPOMBIIJIEHHBIX H CTOYHBIX BOJ MPHBOJHUT
K 3aMETHOMY YXYJALIEHHIO CAaHHTAPHOI'O COCTOSIHHSI pPeK H JPyrux
BOJHBIX OOBEKTOB.

HenocraTok B BOJe MOXKHO KOMIEHCHPOBATh MyTeM MekOacceii-
HOBOro mepepacmnpeznenenus croka. OgHako nepe6pocka BOA H3 APY-
rHX OaccefiHOB SIBJIAETCSI [eJOM TPYAOEMKHM, JOPOrOCTOSILIUM
M JoJKHa 6a3upoBaThCcsl Ha yueTe GOJBIIOTO KOJHYECTBA (DHU3HKO-
reorpa(uyecKkux H COIlHAJbHO-3KOHOMHYECKHX BONPOCOB. B TO ke
Bpems npobieMa BoJooOecneyeHHsT YaCTHYHO MOXKeT OBbITh pelleHa
NpPH TUIATEJBHOM Yy4yeTe H pallMOHAJbHOM HCNOJbL30BAHHH MECTHBIX
BOJIHBIX PECypcoB, OCOOEHHO CTOKAa MaJbiX H CPaBHHTEILHO MalibiX
PeK, IpH YCJOBHH NpeJOXPAHEHHSI HX OT 3aCOPEHHs, 3arpsi3HeHHs
H HCTOILEHHS.

Heo6xoaumMo 4eTKO OLEHHTb HaJIHYHE BOJHBIX PECYpCOB, HX Ka-
YeCTBO, paclpejieleHHe MO TEPPHTOPUH H NOTpPeGHOCTbL B BOJE B Ha-
cTosillee BpeMs W Ha mnepcrnekTuBy. CiiefoBaTesNbHO, HApsy C OX-
paHo#i BOA HeOOXOAHM CTPOTHH IOCYAapCTBEHHBIH yueT HX KauecT-
Ba H KOJIHUECTBA, COCTABJIEHHE KOMIJIEKCHBIX IPOrpaMM IO HCIOJIb-
30BaHHUI0O H OXpaHe BOJ, HOpMHpOBaHHe Bojonorpebienus u cbpoca
0TpabOTaHHBIX BOJ.

Psaa GacceiinoB pek paccmarpuBaemoro pernona (Ces. [lonen,
Muyc, Kanpmuye u ap.) siBAsiloTcsi KpaiiHe Je@HUHTHBIMH 10 o6e-
CrieyeHHOCTH noTpebuTeseil Bojoi. B mpenenax stux 6acceilHOB Bce
BoponoTpebuTenn obecneyeHsl MECTHHIMH BOAHBIMH pecypcaMH OT
50 (Ces. Houen) no 27% (Muyc, Kanpmuyc).

OnennBasi Boabl pek Oacceitna CeBepckoro JloHuma u Apyrux
GacceliHOB paccMaTpPHBaeMOH TEPPHTOPHH COOTBETCTBEHHO TpeGoBa-
HHSM -COBPEMEHHKIX HOPM IJIs1 MHThEBOI'O BOJAOCHAGKEHHS, MOXKHO
3aKJIIOYHTh, YTO HCIOJb30BAaHHE HX JHMHUTHDPYETCS B 3HAYUTEJbHOM
Mépe 3arpssHeHHeM XO35HCTBEHHO-OBITOBBIMH, NPOMBIIIJIEHHBIMH,
CTOYHBIMH H INAXTHHIMH BOJaMH.
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B 6acceiiie Ces. [lonna BnosHe NPHUTOAHBIMH JJsI HCIOJb30Ba-
uisl ABJSAIOTCS NAaBOJOYHBIE BOJIBI, aKKYMYyJHPOBaHHblE B BOJAOXpa-
puHILax H Ipyjax.

Jlasi mepebpockn Boxsl u3 Ces. [loHIA B NPOMBILIIEHHBIE IIEHT-

Bl B HACEJEHHBIE MYHKTHI Hounbacca, obecneyenus HX IHTLEBOW
W TeXHHUECKOH BOJOH, a Takxke JJis YJYYIUIEHHs CAHHTapHBIX YCJO-
BHii MaJbIX PEK H ODOLICHHs NpPHJEralollHX 3eMesb IOCTPOeH Ka-
wan Ces. donenw — Joub6acc. Cen. IloHel B eCTECTBEHHOM COCTOS-
auy He MoKeT ofecneunTb MOTPeGHOCTb B BOJE JJIsi KaHajua B Me-
skennblii mepuon. ITostomMy a/si KOMIleHCALlMM HENOCTATKa B BOJE
ga p. Ockos mocTpoeno peryaupynomee KpachHoockoibckoe Bojgo-
XpaHHJIHLLE ¢ NoJIe3Hoi oraaveir 580 muH. M.

BiusiHHEe XO3sHCTBEHHOH =~ JAeATeJbHOCTH Ha BOJHbIE PECypCHl
i 6ananc Box Ces. JloHIa XOpOLIO NMPOCJIEKHBAETCS HA M3MEHEHHH
pojfiozabopa H cOpoca BOX Ha BceM INpPOTSIXKEHHH PEKH, U4TO H ITOKa-
3aHo B Tabaule.

VuacToK OT HCTOKa 10 Bonosa6op C6poc Hedpunur

Orypuoso 1,56 1,692 0,03
Ileueneru 2,66 1,83 —0,83
TorBasbaa 14,80 14,30 —0,50
Hzioma 67,70 36,00 —32,70
bBeaas KaautBa 90,80 67,70 —23,10

Aunanusupys u3MeHeHHe Bojo3abopa u c6poca BOAH 1O JJIHHE-
PEeKH, ciIe/yeT OTMeTHTh oflllee CHHXKeHHe PYCJIOBBIX 3alacoB Jeii-
CTBHEM BO/103a60pPOB BHH3 IO TEUEHHIO, OAHAKO HHTEHCHBHOCTb 3TO-
ro mpouecca pasjHyaeTcss MO OTAeNbHBHIM YyuacTkam pekH. Ha
yuacrtke ot Hcroka Ao c¢. Orypuoso c6poc Boabl GoJblie Boa03a6o0-
Pa, 4TO CBfI3aHO C HCIOJb30BAHHEM TNOJA3€MHBIX BOJ, H 6asjaHC 31ech
TNOJIOKHTE/IEH.

Or c. Orypuoso 10 r. Ileuenern 3a6op BOJABI NpeBHIIAET ee IO-
CTynJienue, B paiione r. I'orBanbaa HabaiofaeTcs MHTEHCHBHOE I10-
CTyIJIeHHe B PYCJOBYIO CETh NMPOMBIULIEHHBIX H OBITOBHIX BOJ, 4TO
IPHBOAMT K oOlleMy cHHXKeHHIO Aedunura Boabl. Haunbonbuimii
BON03abop u naubGospuIMil Ae@HUUUT BOABI OTMEYAETCS Ha ydYacTKe
OT r. TotBaspaa mo r. Msioma. B paiione [don6Gacca ormeuaercs
lIOBbIIeHHbIH cOpoc B PYCJAOBYIO CeTh LIAXTHBIX BOJ, YTO CHHXKaeT
PasHOCTL Mexk/1y B0103a6GOpPOM H cOPOCOM B CpPeJiHEM IO BCeH peke.

. Besnasi Kanutsa us peku tepsiercs 23,1 m%/cyr, 4To 1O cpaBHe-
HHIO €O cpeaHuM MHOTOJIETHHM CTOKOM DEeKH COCTaBJSieT — OKOJIO
20%. Eme Go.blude NOTepH PYC/IOBHIX 3aNacoB B Pe3ysbTare Xo-

35ICTBEHHOI JesITeJIbHOCTH OTMeualoTcss B TroJbl ¢ MHHHMAJbHBIM
CTOKOM.

IMocrynuaa 8 pedxoarreeuro 18.11.83.
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YK 628.477.61
B. I1. IBOPOBEHKO

BO3MO)XHOCTH U NYTH OXPAHbI MOA3EMHBIX BOJ OT
3ATPS3HEHHS B BACCEMHE p. KABEHHbIN TOPELL

HM3yuenne ruaporeosOrHyecKuX YCJOBHil paiflOHOB 3arpsi3HeHHs
IIOA3EMHBIX BOJ IOKasbiBaeT, uto 6Oopbba ¢ 3arpsisHEHHEM TIpeji-
cTaBaser co6o# ca0XKHYyl0 3anauy. [Ipu 3HauHTENLHOM HAKOIJIEHHH
B BO/IOHOCHBIX TODH30HTAX 3arpsA3HAIOLIMX BeLIeCTB M cJaaboil Hx
1ecopOHPYeMOCTH, a TaKXKe MPH HU3KHX (QHIbTPAIHOHHBIX CBOHCTBAX
NOPOJ Bpems, HeoOXOAMMOe /IS INOJHOrO HM3BJEUeHHs 3arpsi3HsIo-
IIHX BEUIECTB M3 MOPOJ M NOJA3EMHBIX BOJ, H3MEpSieTcsl AeCATKAMH
ger. Ilpenynpexaenue 3arpsisHeHHs] NMOA3EMHBIX BOJA C 3KOHOMHYE-
CKOH TOYKH 3PeHHs sABJseTcs 0oJee BBITOAHBIM, a C TOYKH 3PEHHS
peasiM3allHd MepOIPHATHH — 60Jiee MpPOCThIM.

Insi Gacceiina p. Kaseunuwiii Topel| mpensoxkeHo psii Mepo-
NPUATHI O OXpaHe MOA3eMHLIX H MOBEPXHOCTHBIX BOJ OT 3arpsi3He-
Hus ¥ HerouleHus. 1. IlpekpaTurs c6poc B peKy HEOUHIEHHBIX CTOU~
HBIX BoA. Ilyist 3TOro y/IyuLIHTh OYHCTKY CTOYHBIX BOJ Ha 3aBOJCKHX
M TOPOJICKHX OUHCTHBIX COOPYXKEHHsIX. 2. DKpaHHPOBATh H B CJyuae
HEOOXOJHMOCTH PEKOHCTPYHPOBATb BCe OTCTOHHHKH OOGOPOTHBIX
IIMKJIOB H OYHCTHBIX coopyxeHHH. 3. OTKAuKy 3arps3HeHHBIX MOJI-
3eMHBIX BOJ NPOH3BOAHTL 3paH(TOM. ITo Mepe yMeHblIeHHS COmep-
JKaHHs 3arpsA3HALIIMX BEleCTB B BOJE MOXKHO NEpPeXOIHTb HA OT-
‘KayKy C IIOMOIIBIO NOrPYKHBIX HacocoB. 4. BaaroycTpours TeppuTo-
PHH NIPOMBILLIEHHBIX MJIOILAOK H Ha MHOTHX IPEANPHSTHSIX PEKOH-
CTPYHPOBaTh KaHaJ/IH3al[HOHHbIE KOMMYHHKAalHH. 5. B ueasix OvicT-
pefiiiel JIMKBHJAIMH HAKONMBIIMXCS INJIAKOB M LIJamMa INPOBECTH
HCCJIeI0BaHUs, YTOOBl YCTAHOBHTH BO3MOXKHOCTh HX HCIIOJIB30BAHHA
A8 X035HCTBEHHBIX HYKIL.

C yueToM H3JI0XKEHHOro Mepbl no Gopbbe ¢ 3arps3HeHHeM MOJ-
3eMHBIX BOJ B HCCJELyeMOM paHOHe NOApPa3AeasoTCs Ha Npodu-
JIaKTHYECKHEe, JIOKAJH3allHOHHbIe H BOCCTAHOBHUTEJLHEIE.

Jlokanu3allHOHHBIE MEpONPHSATHSI OrPaHHYHBAIOT IPOABHIKEHHE
3arpsISHAIOLUIMX BEUIeCTB OT 0Y4aroB 3arpsisHEHHs. DTH MepONPHIATHS
MOryT OBITb OCYLIECTBJEHBl ¢ IIOMOLIbIO TepexXBaThIBAIOUIHX
YCTPOHCTB.

BoccraHoBuTe/IbHEIE MEPONPHATHA HMEIOT Ilejib JIMKBHAHPOBATH
3arpsisHeHHe BO/JOHOCHBIX T'OPH30HTOB M BOCCTAHOBHUTb KayecTBO
noj3eMHbIX BoA. OHH HanpaBJ/ieHbl Ha H3BJEYEHHe M3 IJacTa BCero
o0beMa 3arpsi3HEHHON BOJABI C MOCJEAYIOLIed HHTEHCHBHOH MPOMBIB-
KOH BOJOBMELIAMOWIUX MNOPOA. Takue MEPONPHATHS SBJSIOTCA [0+
'POrOCTOSILLIUMH.

Hasuauenune n Bbi6Op THIA 3alLHTHBIX MeponpusaTHii no Gopnle
C 3arpsi3HEHHEM JOJIXKHBI TPOBOAHTHCSI HA OCHOBE TEXHHKO-3KOHO-
MHYeCKOro o60CHOBaHHS.
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[lepBOOYEPEHHIMH MEPONPHATHSIMH SIBJISIOTCS: pasMelleHHe Ho-
ppIX MPEANpPHATHH C YUY€TOM 3ALUHIIEHHOCTH MOJA3EMHBIX BOX; CO-
ajanne 3aMKHYTBIX CHCTEM MDOMBIIIJIEHHOTO BOAOCHAGKEHHS; CO-
peplUeHCTBOBAHHE OUHCTKH CTOUHBIX BOJ; CO3JaHHe HE(QHILTPYIOUIHX
gaKONHUTeIeH, HCIIApUTE/IeH H OTCTOHHUKOB CTOUHBIX BOJ.

IToctynusra e pedxoaneeuro 20.11.83.

VK 551.34(571.1)

B. 1. AHTOHOB-ZIPY KXHHHH

O PA3BUTHUHU TEPMOKAPCTA HA TPACCAX
FA30MPOBOJIOB YPEHIONCKOIro MECTOPO)XAEHUSA

AKTHBH3ALUsl XO3SIHCTBEHHOH JesiTeJbHOCTH B CEBEpHBIX pafkio-*
pax CTpaHbl, BbI3bIBaeMasi IVIaBHBIM 00pasoM BoBJiedeHHEM B 0060-
poT PasHOOOPA3HbIX MOJIE3HBIX HCKONAEMBbIX, B TOM HYHCIE H INpH-
POJAHOro rasa, BejeT K 00pasoBaHHIO psifa MPHPOLHO-TEXHOT€HHBIX
cucrem [1]. OaHO# M3 HHX ABJsSETCS CHCTEMa IPHPOLA — rasompo-
BojA. CTPYKTYpHO OHA COCTOMT M3 psia B3aHMOJIEHCTBYIOLIHX IOJ-
cHCTeM aTMmocepa — rasonpoBoj, JHTocpepa — rasonposoi, Guo-
chepa — ras3onpoBoj H T. A. B ceBepHBIX pailoHaX NPHPOAHBIE KOM-
NMOHEHTBl 3THX CHCTEM XapaKTepH3YIOTCs PAAOM OCOOEHHOCTeH, Ha-
TpHMep HaJHYHeM TOPHBIX IOPOJ, HaXOASUIHXCS B MHOTOJIETHEMEP3-
JIoM coCTOSIHUH. PYHKIHOHHPOBAHHE NPUPOAHO-TEXHOTEHHBIX CHCTEM

YacTO BHI3LIBAET PAa3BHTHE
HOBBIX  IPOILECCOB B MpPH-
poxnnoii cpene. OmHuM H3
TaKHX IPOIECCOB B MOJA-
cucreme Jurocepa — ra-
30IpoBox  (KpHOJHTOCHE-
Pa — rasomnpoBoj) SBJSI-
€TCs TepPMOKapCT.

Pus:_ 1. Pa3BHTHe OpPTOrOHAJb-
HOH CHCTeMBl TEPMOKapCTOBBIX
1pocasok Ha  Ha0/01aeMoM
YuacTke Tpaccel rasompoBoja
(momp 1982 r. — a; miOMB
1983 r. — 6): 1 — Tpy6ompo-
B0o4 nmamerpom 1020 mMm; 2 —
OCH pasBHTHA TePMOKAPCTOBHIX
pocanok; &8 — 3epkaja OT-
KDEITOW BOAHOK IOBEPXHOCTH;

— JONOJHHTEeJBHOE YBeJHue-
HHE 1Iomanu OTKPHITOH BOJ-
HOM moBepxmocTH 22.07.82; 5—
Tpocazkn rpynra; A5 — mpo-

buns

4 1907

J
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TepmMOKapcTOM HA3BIBAETCS NMPOLECC, CBA3AHHBI ¢ BBITAHBAHHEM
MOA3eMHBIX JbJOB H CONPOBOXKAAIOUIUHCS NpPOCajKaMH 3€MJH, UTO,
B CBOIO ouepelb, 00YyC/JIOBJIHBAET IOSIBJIEHHE OTPHUILATEJbHBIX (popM
peapeda HIH Muxpopenbeq)a {2]:

B paiione uccienoBaHuii yCJI0BHS TEPMOKApCTa BLIMOJNHSIOTCS
npu (GYHKIHOHHPOBAHHH NPHPOJHO-TEXHOT€HHOH MOACHCTEMbI JIHTO-
cpepa — rasonpoBojl (KpHOoJHTOC(epa — ra3onpoBoji), KOrjaa npH-

OJNHBII KOMIIOHEHT ee IMpeJCTaBJeH TOPOSAHBIMH OTJIOXKEHUSIMHU
(Ih 1IV), coaepxkamuMu JeAsiHble XHUJIH. TakHe OTJIOXKEHHs pac-
npocTpaHeHbl B IpefieslaX KOYKAPHHKOBBIX, KYCTapHHKOBO-OCOKOBO-
MOXOBBIX H MOXOBO-JHIIAHHHKOBBIX 60J0T. MOIIHOCTL CE30HHO-TA-
aoro caosd (CTC) B ecTecTBEHHBIX YCJOBHSIX COCTAaBJSIET 3/1€Ch
0,4—0,5 M. JlensHble KHJIbI HMEIOT MOILHOCTH 2—3 M. B mepBblit
(uHOrJaa BTOPOH) roJ 3KCHJAyaTalHd rasonpoBoAa JAHAMETPOM
1020 MM, TpaHcnopTHpylolero raz remneparypoii +9,0° C, ray6uua
OTTaHBaHHs TPyHTA MOJ TPyOONPOBOAOM NPEBHIIIAET MOIIHOCTH
CTC. B pesyabraTe 3TOro HauWHaerTcsi BHITAUBAHHE JICASTHBIX 3KHJI.

ITpouecc BHITaMBaHHSI JKHJIBHOTO JbAa COINPOBOXKAaercsi obpa-
30BaHHEM OPTOTOHAJIbHOH CHCTeMbl GOpPO3J, YAaCTHUHO 3aNOJHEHHBIX
Bogoii. Ilo nauubIM H3MepeHHii, NPOBE/ICHHbIX 17 uionss 1982 r.,
IJI0WaAb 3epKaja OTKPBITOH BOJIHOH INMOBEPXHOCTH Ha y4yacTKe Ha-
GJIoJIeHHit coctaBuia 72 M2, yBesnuuBIIHCh K 22 mioss 1982 r. mo-
cae poxaa ao 90 m2. 4 wmioas 1983 r. miomanp 3epkaja OTKPBITOM
BOJIHON moBepxHOcTH cocTtaBuaa 350 m? (puc. 1). IIpoctpancrsen-
HOE COOTHOIIEHHE MEXKAy MOIIHOCTBIO CJIOSI C€30HHOIO OTTAaHBAaHHMS,
OpE0JIOM OTTaMBAHHSA IPyHTa NOJ TPyOONPOBOJOM H BhITaHBAIOULE
JIE[ITHOH XKHuJ0# B Hiosie 1982 r. mpeacraBiieHo Ha pHC. 2.

Pacuers mokasasmu, 4To NpH MOHHXKEHHH CPEIHErofOBONH Temme-
paTyphl rasa, TPaHCHOPTHPYEMOTO IO MOJy3aray6jeHHoMy HeoGBa-
JoBaHHOMY Tpy6onpoBoay auamerpoMm 1020 mm xo +1,0°C, navano

2.0 [ | )
H(m)

SRS IO AR

Puc. 2. Paspes no qunnn AB Ha yyacTke HaGJIONEHHSI 33 TeMIepaTyPHHIM BO3-
JIeHCTBHEM ra3onpoBoja:
1 — tpy6a auamerpom 1020 mm; 2—topd [AIV; 3— xuna abna; 4 —soga
B BHITAsIBIUEH YacTH JIEASHOH JKMJIB; § — rpaHHIa pasjesa TajJoro H Mep3Joro
rpyura (6epriiTpHX HampaBsJeH B CTOPOHY Mep3Jioro)

4 "x\‘ 5

50




4KTHBH3AIHH TEPMOKAapCTa HACTYNHT BO BTOpPOE JeCsTHJIETHE
sKCMJIyaTalluH. DTO BMAHO M3 pHC. 3, M300parkaloUlero pas3BHTHE
rayOHH H OpeoJia OTTauBaHHs (IO JaHHBIM TPOBEAEHHOrO pacuera)
pojA Toay3arJy0JieHHBIM  HeoOBaJIOBAHHBIM IPYHTOM TPYGOMpO-
gojom aunamerpom 1020 mm. Ha uerBepthlii, mecsiThlii, ABajAlaThIH,
COPOKOBOH, MSATHAECSATHIH rojA 3KcNJyaTallid rasonpoBojid, TPaHC-

0 30 30, 2

1 1 1 -

]
1
1
|
1
1
1
1
1
1
3 1

Puc. 3. Paccuntaunble riiy6HHA H OpeoJ OTTAaHBaHHSI MOJA TPyOONpoOBOAOM AHa-
merpom 1020 mM, TpaHcnoprHpyioumum ra3 passoit Temmepatypsl (I — +9,0°C;
II — +1,0°C):

I —rpanuna pasjesa TaJoro H Mep3joro rpyHrta (GepruiTpHX HampaBJeH B CTO-
POHY MepaJioro); 2 — rayOHHA OTTaHBAHHA TPyHTa MOJ TPyOONpPOBOAOM, TPaHC-
nopTHpylowuM ra3 remnepatypoir or +1,0 mo +9,0°C; 3— Tpy6a AmameTpom
1020; 4 — topd h1V; 5 — nepsinas xuJia

NOPTHPYIOLIEro ra3 co cpeaHerojoBoil temmepatypoii +0,9°C, ruy-
O6uHa oTTaWBaHHs TpPYHTa MOA TPyOOH COCTAaBHT COOTBETCTBEHHO
1,02, 1,43, 1,86, 2,45, 2,68 m. Ilpu TpaHCIOpPTHPOBKE rasa co
cpeaneronoBoii Temnepatypoii +1°C na 35-it u 50-it roabl sxcmay-
aTaluu ray6HHa OTTAHBaHUsI TPYHTA MOJ TPyOONPOBOAOM COCTABHT
1,01 u 1,15 m.

Pacuer nokasbiBaer, 4To myTeM ToAOOpPa TeMIEpaTypHOTO pPeXKH-¢
Ma TEeXHOTeHHOr0 KOMIIOHEHTAa NPHPOJAHO-TeXHOIEHHOH IOJACHCTEMBI
KpHoautochepa — TPyGONPOBOL MOKHO H36ekaTb (OTCPOUHTD)
AKTHBH3aIMI0 TepMOKapcTa.

Cnucok aurepatypwi: 1. Auronos-Apyscunun B. I1., dyb6posun A. A., Kpaswex-
ko B. M. TIporno3upoBaHHE MEp3JOTHBIX NPOLECCOB YPOAHH3HPOBAHHBIX TEPPH-
Topuii cepepa 3anannoii Cnbupu. — B kn.: I1po6aeMbl HHKEHEPHON re0JIOTHH ro-
pPoros. M., 1983, c. 141. 2. O6wee wmepanorosenenne/TTox per. B. A. Kynpss-
leBa, — M.: Uaa-Bo Mock. yH-ta, 1978, c. 274—275.

Mocrynuaa 8 pedxoareeuro 19.11.83.
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YK 551.509.3:519.2

I1. B. KOBAJIEB, B. B. HBAHOB, I. E. MHPKA,
A. H. IIOIIOB

METOAMUKA PACYETA METEOPOJIOTMYECKUX YCJIOBHH
NPOUIJIOrO MO rOJAUYHbIM KOJIBLLAM OEPEBBEB

C MOMOILIBIO MHOTO®AKTOPHOTIO

PETPECCHOHHOI'O AHAJIM3A

PanuonanbHoe peuieHue 3anay npeo6pasoBaHHst NpUPOAH! (MOCT-
po¥iKa BOJOXPaHHJIHIL, NepeGpocka BOABI H3 OXHOH PEYHOH CHCTE-
MBIl B JIpYIyIO, CO3JlaHHE JIECOIOJIOC H JP.) BO3MOXKHO JIHIIL IPH
YCJIOBHH SICHOrO MpEJCTaBJI€HHs O MOCJEACTBHIX 3THX Npeolpaso-
Banuii. [TosToMy nporHosupoBaHue pa3BHTHS MPHUPOAHBIX MPOLECCOB
CYHTaeTcss OJHOH M3 BaXKHBIX 3aJay COBETCKOi Hayku [l].

Oco6eHHo BaxHYI0 NPHPOAOGOPMHPYIOILYI0 POJIb HIPAeT KJH-
MarT, [09TOMY €ro IPOTHO3HPOBAHHUIO CJEAYET YAEJHTh 0c000e BHH-
manue. Ho as1s pa3apaGOTKH METOAMK JOJITOCPOYHOrO H CBEPXJ0JTO-
CPOYHOrO INPOrHO3HPOBAHHSA H CAMOrO NPOrHO3HPOBAHUS KJIHMATH-
YeCKHX YCJOBHH HEOOXOAHUMBI [JJIHHHBIE PSIABI METEOPOJOrHYECKHX
ToKasaTesiel, u3MepsieMble COTHSIMH H Ja)ke Teicsiuamu Jer. [loaro-
My JJIsl YAJHHEHHS] HMEIOIIUXCS PSI0B METEOPOJIOTHUECKHX NOKa3a-
Tejell NMPUXOAHMTCS IOJB30BATbCH NAHHBIMH, pPAaCCUHTAHHBIMH pas-
JIHYHBIMH METOZAMH.

OZHUM H3 TaKHX METOJOB SIBJSIETCS  JEHAPOKJIHMAaTHUECKHII,
TI03BOJISIIOLIHH PACCUUTHIBATHL PA3JIHUHBIE METEOPOJIOrHYECKHEe IMOKa-
3aTeNH MyTeM YCTAHOBJIEHHS KOPPEJISIIHOHHBIX CBSI3eH MeXKAy MeTe-
OPOJIOTHYECKHMH IOKa3aTeJsIMH (3a HMEIOIHiCs mepHoj HabJioae-
HHH) W INHPHHOH TOJHYHBIX NPHPOCTOB JEPEBLEB, HJIH IJIOTHOCTBHIO
JIPEBECHHBI FOAHUYHBIX KOJIEIL.

[Ipu uccienoBaHHH CBsi3eH MeXK1y pPa3/JHUYHBIMH IOKa3aTessIMH
TOJIOBLIX INPHPOCTOB JepeBbeB (IUMPHHA KOJbIA, CPeAHss, MaKCH-
MaJjibHasi, MHHHMaJIbHas IJIOTHOCTH M T. JI.) U METEOPOJIOTHYECKHMH
YCJIOBHSIMH (CyMMa IOJIOXKHTEJbHBIX TeMIIepaTyp, KOJIHYECTBO JIeT-
HHX, 3UMHHX OCaJKOB H T. J.), a TaK¥XKe JUIs BOCCTAHOBJIEHHS H IPO-
THO3MPOBAHHS PA3JIMYHBIX METEOPOJIOTHUECKHX TIOKasaTesed Mbl
HCIIOJIL30BAJH METOJ MHOro(paKTOPHOTO pEerpecCHOHHOIO aHaJH3a.

CyTb ero sak/iouaercss B ciaeayiouieM. Beibnupaiorcss 3aBUCHMBIE
(3nmorenHbie) ¥ He3aBHCHMBIE (9K30TeHHBIE) IepeMeHHble. 3aTeM
HAEHTHOUIUPYIOTCS CBSI3M MeXK1y BHIODAHHBIMH I€pEeMEeHHbIMH, T. €.
CTPOATCSl pasJuyHble (DyHKUHOHAJbHBIE COOTHOLIeHHs. Hekoropnie
Meronnl mopbGopa ITHX (YHKIHOHAJNBHBIX CBA3€H ONHCAHBI HAMH
panee [2, 3], MOXkHO Tak¥kKe mocMoTpeTh B [4, 5] u ap. dror 3ran
{3Tan upenrupukaunuu) TpyaHo (opmaiudyercs H TpeGyeT HHIH-
BHAYaJbHBIX TMOAXOJAOB K Pas3JHYHBIM IPHMEPAM H HaJH4YHsS ONbITA
110 MOCTPOEHHIO MOJAEJIEeN.
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IToce Bhi6Opa (YHKIHOHAJBHBIX CBfI3eii HAa OCHOBAaHHH HMeEIO-
pxcs HaOMoneHui Hax (GakTopaMH IPOU3BOAAT OIEHKY Napamer-
pos. CyIlecTByeT MHOrO METOAOB OUEHKH MapaMeTpoB PasJHUHBIX
mojesel. MBI HCIOJIBb30BaJH METOJ MHOrO(akTOPHOH JIHHEHHO
perpeccui. UTOGEl €ro MpHMEHHTb, Ha0 TOCTPOEHHBIE (YHKIHO-
HaJbHble YDaBHEHHS JIHHEapH30BaThb XOTsS Obl OTHOCHTEJNLHO HEH3-
BECTHBIX ITapaMETPOB M IOCTPOHThH IPHBEJEHHYI0 Mojaenb [5]:

Y1=0anX+ 2%+ ... +AmXm+Ey;
Yo=0Qo1 X1+ AgoXo+ ... +QomXm+Es; (1)
Yr=0p1X1+ QroXo+ ... +ApmXm—+ Ep,
TA€ Y1, oy Yo — R IHIOTEHHBIX NEPEMEHHBIX; X1, ..., Xm — M 3K30T€H-
HBIX nepeMeHHbX; Ey, ..., E; — cayvaiinbie OIWIHOKH; @;j — OILEHH-
BaeMble TapaMeTphl.

B rakoii MOmesH MOXHO OLEHHBATL NapaMeTphl s KaxKJAO0ro
ypaBHEHHS B OTJAEJbHOCTH.

IlycTb MMeeTcst 3aBHCHMOCTD

y=ao+a X+ ... +amxm+E (2)
u n HabaogeHuit Hajy (akTopaMu Yy, X;, Xo, ..., Xm, T. € Yi, Xii
Xoiy ooy ¥mi (i=1n).

Hcnonb3yst 3T Ha60feHHS, OLEHHM 110 METOAYy HaHMEeHbUIMX
kBaapatoB (MHK) mnapamerpn ao, @y, .., @m. Ilas storo crpoum
CHCTEMY HOpMaJIbHBIX YpaBHEHHH

na, 4+ a,2x, + a,Xx, + ... + a,Ex,, = Ly;
Zx,80 + a,5x5 + @ XXy X5 + ... + @2 X Xy = 2yx,; (3)
EXp @0+ @ 20X 1 Xp + QelXe Xy + ... + apLxE = Lyx,,. :
Pemnus 3ty cucreMy, HaxXOQHM OLEHKH NapaMeTpoB do, Qi ..., Om.
Ecau o6o3naunth MaTpuLy Ko3((hHUHEHTOB ypaBHeHHil uepes A,
a BEKTOP MpaBhIX yacTeil uepes yx, TO BeKTOp a= (4o, ..., @m) OyAeT
OTpeneNsiThCs COOTHOLIEHHEM

a=A"YX. )

IMoayuus snaueHus KO3 HUIHEHTOB, MBI JOJKHbl yTOYHHTH HACHTH-
¢Gukauuio momenn (2). DTO OCYIIECTBJSETCS MYTEM IPOBEPKH CY-
IIeCTBEHHOCTH BJHsHUS (hakTopa x; Ha y. s 3TOro BBIYHCIAIOTCA
MHOZKECTBEHHbIH KO3(hD(HIHEHT KOPpesiHH

S Syix
i
Za’i(zyxi i s
= B gy
ain
a Takxke yacTHble KO3(hGHUIHEHTHl KOPPeTaluH

Ry,l?...m =

a?a?
Ryl"‘l/ bl [ TR}
ke 3
a; 042\'1 o (I—Ry,l...mcy




Cpean 4acTHBIX KOIQ(UUHEHTOB KOPPEJsLHH HIIETCH MHHHMAaJib-
HBIH M AJS HEro HaxoJHUTCs BeJHUYHHAa

b TR
[Gaedine ot

i
JJs1 KOTOPOH HaxoauM craTHCTHKY Puuiepa:

1 i 1+r
2 L —r
V:- ———————
VN—m-+t—1
rae f — KOJHUYECTBO HeCyLleCTBEHHO BJHSIOUIHX (akTopoB. I[lo

rabauuam, ecan V<1,67, uceaenyemblii  ¢pakrop orb6pacbiBaercs,
a ecau V>1,96, To ocrasasiercs.

[Tocnie Toro, kaxk Bce HecyllecTBeHHble (AKTOPbl OTGPOLIEHbI
HJIH K€ HEKOTOpble W3 HHX OCTABJEHBl B CHJY ONpeAeJIeHHBIX CO-
oOpazKeHHii, Mbl NIOJTyyaeM OKOHYATEJIbHYIO MOJAE/b

y=a0+QIX]+ o +akxk+E- (6)
C ee mNOMOIUbIO CTPOHM TEeOPETHYECKHE 3HAUCHHS yf AJS

(i=1,N). Haxonum OTKJIOHEHHS &;=y, — y' U OLUEHHBAEM JHC-
nepcuio omu6ok E;:

By}
Tn—k—1"

3artem ans Gosee TOUHOM cHeNH(PHKALHH MOAETH HAZO HCCJIEL0-
BaTh OTK/JIOHEHHS u; Ha aBTOKOPPEJSIHIO, rapMOHHYCCKHE Koseba-
HHSL.

Ecau monennb cnennduuuposana npaBuabHO, TO MOKHO mepeii-
TH K pacyery 3aBHCMMOro (pakTopa mo HaG/I0AaeMBIM HJH pac-
CUNTAHHBIM He3aBucuMmbiM. as storo x? = (x4, x%, ..., x%) noa-

craBasem B gopmyay (6) u nosyuaem pacueTHoe 3HaueHHE YP.
3arem BuhuncaseMm omubKy pacuera mo Qopmy.ae S5, =

=82x"A-1xP u onpeneasieM JOBEPHTEJbHBI HHTEPBAJ HAXO0X-
AEHUS PaCYETHOrO 3HAYEHHH: (yP—taSyp; y? + tasy,,), roe f,—
KPHTHYeCKoe 3HaueHne Koadduunenta CrbhiogeHra aas 3ajaH-
HOTO ypPOBHS JIOCTOBEPHOCTH @ NpH n—~R—1 cremeHsix cBOGOAHL.

‘Hcnonp3ysi n1aHHyl0 METOJHKY, COCTaBHM IIpOrpammy, KoTopas
cOocTOUT u3 6 GJOKOB M OZHOrO MOAYJsI, OPOPMJIEHHOTO B BHJIE NPO-
Le/lyphl.

VKpensiennast 6JI0K-cXeMa NMpOrpaMMbl NMpeACTaBJeHa HA PHCYH-
Ke. B Gaoke B-1 mpou3BOAHTCSI BBOJA HCXOAHBIX NaHHBIX. McxomHbi-
MH JlaHHBIMH B nmporpaMmme siisiiorcesi: M — uncao gpakropoB; N —
uncao uabaoaennit; H — Bektop pasmepa M+1, kotopblii ompe-
AenfeT BUA npeobpasoBaHus MoJesad H BceX akTopoB; X — BXOA-
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gasi MaTpHIa pasMepa NXM+1 — 3nauenuss uHaOaIOJeHHI HaZL
aktopaMu. Martpuua umeer M+ 1 cronGen, Tak Kak 3aBHCHMBIH
(aKTop TOBTOpsETCH ABAXKALI (IEpBBI W rOC/aeAHU crosiberr).

B 6soke B-2 Ha ocHoBaHMH HH(pOPMAIUH, 3aJaBaeMOH BEKTOPOM
H, BbiOHpaercsi M NPOHM3BOAHMTCA HeoOXoxuMmoe mpeobGpa3oBaHHe
gakaoro ¢GaxkrTopa M JHHeapHayercsi MOAeab. [IpH 3TOM BO3MOMKHEI
rakie npeobpasoBanusi: ecan H;=1, To ganHBI ¢(akTop He mMpeol-
pasyercs U BXOAHT B MOJAeJb JuHeHO; ecan H;=K(K>2), To nau-
pplii daxTop OyaeT BXOJAHTb B MOJeJ b Kak IoJHHOM K-# cTe-
neHd, T. €. aix;+ ay, o+ + ar, x¥ ecam H;=0, TO pnanHbI
paxTop mpeoGpasosriBaercs no ¢popmyae x;=Inx;. IT0 He0G-
XOAMMO JJIsl JIMHEAapU3alluH MOJEJIH BHAA Y = @ X{1X5* ... lem;

1
ecit Hy=—1, o bakrop X; 3aMeHseTcA Ha Xx; = e (o6par-
‘

HAasi 3aBUCHMOCTD).

B 6aoke B-3 nponcXoAHT BHIYHC/IE€HHE KO3((HIHEHTOB MaTpH-
bl HOpMaJbHBIX ypaBHeHHiH. C moMouplo O6GpalleHHsT K MOJYJIIO
M—1 HaxoguTCsl OIlEHKA MapaMeTpoB MOCTPOeHHOH Mojean. Moxyb
M—1 peanusyer pelleHHe CHCTEMBI HOPMaJbHBIX ypaBHEHHIT IO Me-
TOAY HaHMEHBUIHX KBaJpaToB B 3aBHCHMOCTH OT 3ajJaBaeMbIX Mapa-
MeTpoB. B Moaysie qn6o CTPOUTCS CHCTEMa HOPMAaJbHbIX YpaBHEHHI
1o 3aJaHHOi MaTpHle HabJIofeHHH, JHOO 3Ta cHcTeMa 3aJaercs
H3BHE.

Biok B-4 nmpoH3BOAHT OLEHKY CYIIECTBEHHOCTH BJIHSIHHSI BbI-
©OpaHHBIX ()AKTOPOB H OTOpACHIBAHHS HECYLIeCTBEHHBIX (DAKTOPOB IO
kputepuio Puuiepa. YpoBeHb CYLIeCTBEHHOCTH Hajo 3aaaBaTh. [lo-
cae orGpachiBaHHs (pakTopa NPOHM3BOJHMTCS Ilepepacyer napamer-
POB @;. 3aMeTHM, YTO MOXKHO HMCKJIOUHTH aHAJH3 CYyIleCTBEHHOCTH
JJIs1 HEKOTOpOro (akropa.

B 6a0ke B-5 mjsi OKOHUaTeJIbHOrO BapHaHTa MOJEIH BBIYHCIIA-
10TCSI CTATHCTHYECKHE Xapakre-

PHCTHKH (MHOXKECTBEHHBIH KO-

3(GGbHIHEHT KOppeJslHH, OIleH- e
Ka JUcmepcHH). 3[ech Ke Ipo-
H3BOJAHTCS meyaTh KoaddHuiueH-
TOB perpeccHH, 3HAUeHHH CTa-
THCTHYECKHX XapaKTePHCTHK H
pacyeTHsIX (TeopeTHYECKHUX)
SHayeHWil 3aBHCHMOH IepemeH-
HOH.

B Gaoke B-6 npoucX0AHT BBOJ 3HAuUeHHi HE3aBHCHMbIX (akTo-
POB /i OCYILECTBJIEHHs pacuera. BBIUHC/AAIOTCS pacyeTHble 3Haye-
HHUsl 3aBHCHMOro (hakTopa 1O MOJYYEHHOH B MpEABAYIIHX OjoKax
MOJie/IH, OnpeaessioTesl abCcoMIOTHbIE H OTHOCHTEIbHbIE OLHOKH. Best
Heob6xonuMas AJisi aHaju3a HH(GOpMalHs H Pe3yJbTaThbl Ne4aTaroTcst
Ha OymaKHOU JIeHTe.
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C noMombI0 1aHHOH NMPOrpaMMbl GbliIa TMOCTPOEHA MOJAE]b CBS3H
MeX/Jy OTHOCHTEJbHBIMH NPHPOCTAMH (HHIEKCAMH IPHPOCTOB)
nepesa «IIuxra-1» W cymMMaMH JIeTHHX OCaZKOB, Ha6/I0LaeMbIMH
B paiioHe CNHJa AepeBa. 3aTeM 10 JaHHOH MOJENH CleJaH pacyeT
CyMM JIETHHX OCaJIKOB Ha IEPHOJ pOCTa JepeBa.

ITuxta-1 pocna B BepxoBbsix p. TeGepasl BOJH3H MeTEOCTAHLHE
TeGepna. Beuia cnunena B 1965 r. u umena Bospacr 260 Jer.
K 1965 r. na mereocranuuu TeGepjaa umenocs 36 HaGuopeHuii 3a
CyMMaMH JIETHHX OCa/KOB.

M3 HeckonbkuX ONpoGOBaHHBIX MOJe/ell 15 pacyeTa Oblia Bbi-
6paHa kBaApaTHyecKass QYHKUHS Ya.=0ao+ @l +a.l? rpe { — oTHO-
CHTEJIbHBIH MHEKC NPHPOCTA /IePeBa; Yy — CYyMMa OCaJKOB 3a JeT-
HHH NEepHOA.

Pacuersl no nporpamme najH TaKHe pesyJbTaThl.

ITapamerpnl mMomenn: ap=-—904,34; a;=29,292; a,=-—0,15466;
TOTZAa MOJEJb 3alHIIeTCs TakK: Yn=-—904,34+29,292 ] — 0,15466 /2.

MuoxecTBennblii Koa(pduunent koppeasiuun pasen 0,3. He6osib-
1Ioe 3HayeHHe KO3(duIHenTa KOPpeJsiHH CBHAETENLCTBYET He 00
OTCYTCTBHH CBfI3H, a O TOM, YTO B MOJEJH He VYTEHH MHOTHE JpY-
rHe ()axkTophl, KOTOpbie TaKxkKe CYIIeCTBEHHO, HHOrZa B OOpaTHYIO
CTOPOHY, BJHSIIOT Ha MPHPOCT JepeBa.

Cpennee xBaapaTHuecKoe OTKJIOHEHHe paBHO 12,7, uTo TpH
cpeflHeM 3HaYeHHHM IapaMerpa Yynx=462,4 mm cocraBiaser 2,7%.
PaccynTanbl CyMMBl JIETHHX OCaJKOB B pailOHE MeTeOCTaHIHH
Te6epna Bniote g0 1706 r. UnguBuayanbuble omubKu Kosebaduch
or 13 1o 40 mwm.

Cnucok autepatypbi: 1. OCHOBHble HANpPaBJEHHS SKOHOMHUYECKOTO M COIHAJLHOTO:
passuruss CCCP na 1981—1985 roant u Ha mepuox a0 1990 ropa. — M.: Ioaur-
usnar, 1981. — 95 c. 2. Koaebanus TeMmepaTyphl W OCaIKOB B BepPXOBbAX
p. Tebepan B mocaegune croserusi/II. B. Kosases, 10. B. )Kuakuu, B. B. Usa-
HOB H Ap. — B kn.: 'maponorus u kaumaromsorns. JI., 1975, c. 74—78. 3. Ko-
saseg Il. B., Heanos B. B., Kosases A. Il. BoccraHOBJIeHHE METEOPOJOTHIECKHX
YCJOBHIT TO NOKa3aTeJsIM TI'OJOBOrO NPHPOCTA JAEPeBbeB H uYHCJAaM Boabpa. —
B kn.; III Bcecoos. KOH(}. MO AEHAPOKIHMATOJOTHH  «I[eHAPOKIHMATHUECKHE
nccaenopannst B CCCP»: Tes. noka. Apxanreabck, 1978, c. 28. 4. Murponoas-
ckuii A. K. TexHHKka MaTeMaTHUeCKHX BHUHCJeHmil. — M.: ®duamarrus, 1961. —
480 c. 5. Yeroipkun E. M. CraTHCTHUECKHE MeTOJBl INPOrHO3HpOBaHHS., — M.:
Cratucruka, 1977. — 200 c.
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