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Peka Amypapps sBisercss HauOosiee KPYNHBIM €CTECTBEHHBIM BOJOTOKOM OacceiiHa
Apanbckoro Mops. OHa GepeT cBoe Hayajo B MecTe ciaustHus pek Baxm u ITsanmk, miomans
Bozmocbopa 309000 km’,. TTo yclOBUSAM NHUTaHUS W XapakTepy NPOTEKaHUs P. AMyaapbio
MOXXHO Pa3JelUThb Ha TPU ydacTKa — BEPXHUM, CPEJHUN WU HIDKHUN. BepxHuii ydacTok
npocrupaercs ot ciusiHus pexk Baxma u Ilsnmxka (oOpasyromux Amypaapeio) no r. Kepku,
cpenHuil pacnonaraercsi Mexnay r. Kepku m tecHHHON TIOSMYIOH M HWKHUN 3aHUMAeT
MPUYCThEBYIO0 005acTh TeueHus. Ha ydacTke BepXHEro TeyeHHs BOAHOCTh p. AMyJapbu
MIOCTOSIHHO yBenuuuBaercs. [Ipaktuuecku Bech CTOK p.AMyaapbu popMupyeTcst B BEpXHEH ee
vactu (ropHoi u npearopuoi) 1o r. Kepku (F=30900km?, Q.= 2190 m*/ceK), a Ha yyacTKax
CPEAHEro U HWKHETO TEeUYEHUsS HaOJII0JaeTcs CHIKEHHE BOJHOCTU PEKH, O0YCIOBICHHOE KaK
(OpMHPOBAHUEM €CTECTBEHHBIX MOTEPbh CTOKA, TaK U M3BATHUSMHU BOJbI HAa XO3SHCTBEHHBIC
HYKJBL.

ABTOpaMM HCCIIEJIOBAJICS Y4acCTOK cpeiHero TeueHus p. Amyzaapsu oT r. Kepku no B/m
Wnpuuk mnpoTsskeHHOCTBIO 295 kM. VYyacTOK OECHpUTOUHBII M HAXOAUTCS B 30HE
UHTCHCUBHOW  BOJIOXO3SMCTBEHHON  JEATEIBHOCTH. 31€Ch  PACIOJIOKEHbl  KpYIHBIE
MaructpanbHble KaHanbl (Kapakymckuil, Kapmmnckuii, AmyOyxapckuii), 3a0uparomiye Boay B
MaJIOBOJIHBIE CHUCTEMbI OECIPUTOYHBIX peK. Kpome TOro, mpoucxoIuT pacceuBaHHE CTOKA
€CTECTBEHHBIM ITyTEM, 3@ CUET MCIIApEHUs B 30HE JABMKEHMSI PEYHOI'0 MOTOKA M (QUIbTpaLUu
BOJ M3 pycClla PEKU B IleCYaHbIE OTIOKEHUSA. PEYHON NOTOK NpETEpIEBAET CYLIECTBEHHYIO
TpaHcGopMalMi0 NpU JBHKEHUM €ro mo pyciy. IIlpu 3Tom BiMsHHE Ha H3MEHYHMBOCTH
CTOKOBBIX XapaKTEPUCTUK OKa3bIBAIOT KaK BOJOXO035MCTBEHHBIE MEPOIIPUATHS HA Yy4aCTKE, TaK
U CJ0XHas KOHQUrypauus pycia, HeyCTOHYMBOCTh €r0 B IUIaHE U IO IyOuHe, NOWMEHHbIE
pa3IuBBL.

He yuuThIBaeMBblE OTEPU CTOKA HA YYACTKE B I'OJIbI IIOBBINIEHHON BOJHOCTH MOTYT JOCTUIATh
5-6 kM’ 3a BereTanMoHHLIN nepuon [6,7].

VY4er u olleHKa pYCIOBBIX MOTEPH MO JJIUHE PEKU SIBISIETCA CJIa0bIM MECTOM MpHU pa3padoTKe
MMUTALMOHHON Mosienu ¢pyHkuuonuposanus BXC 6acceitna p. Amynapsu.

JlJis mOCTpOEHMST 3aBUCHUMOCTH TIOTE€Ph PEYHOTO CTOKA U ydyeTa WX NPU UMHUTAIMOHHOM
MOJCIIMPOBAHUU aBTOpaMH IIPCIAJIOKEH MCTOM, y‘-II/ITI)IBaIOIlII/Iﬁ OCHOBHBEIE OCOOEHHOCTH
mpouecca, TUOKMA B BBIYUCIUTEIHPHOM H HH(DOPMAIIMOHHOM OTHOILIEHUH, € JIETKO
aJaNnTUPYIOIMNCA B MMHUTAUMOHHBIX Mojensx (ynkunonupoBanuss BXC. Dro - amnmapat
OJTHOMEPHBIX KyOMUeCKHX CIUTaiiHOB [1,2] COeIMHEHHBIX ¢ METOJIOM OCTATOYHBIX OTKIOHEHHMA
[5]. Peunoii 6acceiiH B 3TOM cllydae pacCMaTpUBACTCsS KakK HEKas JUHAMUYECKAasi CHCTeMa, T
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U3BECTHBI JIMIIb BXOJHBIC U BBIXOAHBIE IapaMmeTpbl. biIok-cxema METOAUKU NpUBEJIEHA Ha
puc. 1.

HccnenoBanus npoBOAWINCH [0 CTaHJAPTHOM TUAPOJIIOTMYECKON HMH(OpMaLMM 3a MEpPHOJ
1969 - 87 rr., B MECSUHOM pa3pese.

[Torepu Bozbl Ha y4acTKe ObUIM OLIEHEHHI 110 3aMBIKAIOLIEMYy YWIEHY BOAHOTO OanaHca, T.e. B
HUX 3aJI0)KEHBI 3aTPaThl BOJbI HA HCIIAPEHUE, PYCIOBON U MOMMEHHBINH BIaro0OMEHBI.

| dopmanuzaiusi 00beKTa MOJEITUPOBAHMS
CraTucTHYeCKUH aHAJIN3 U PAaHKUPOBKA OIPEEIIAIOUINX IEPEMEHHBIX (X;) I10 TECHOTE
CTaTUCTUYECKOM CBS3U
[TocTpoeHue 3aBUCUMOCTEN NPEAUKTAHTA () U MOJyYaeMbIX MOLIATOBBIX OTKIOHEHUH Ay

OT KaJI0T0 3HAYMMOT0 TIPeIUKTOpa (X;), B BUIE TMO0 KyOMUECKOro cIulaiina
[1(x)= ai+bi(x-x;) +ci(x-x;)° + di(x-x;)’] mabo npsmoli /f{x)= a+bx].

[IpeoOpaszoBanme MEPEMEHHBIX /; = f;(X;), TOCTPOCHUE 3aKITIOUYNUTEIHLHOTO YPABHEHHS

MHOT0()aKTOpHOM JIMHEHHOHN perpeccur 1o npeoOpa3oBaHHbBIM MEPEMEHHBIM
k

F(X)50x;) = 2 at; [f_,- (x].)] +{ , OLICHKA MOTPEIIHOCTH €ro NapaMeTpoB
J1

| HpOBCpKa MOACIIM Ha HE3aBUCUMOM MATCpPHUAJIC

Pucynok 1. biok — cxema noctpoeHust MoJeiH.

IIpu pemieHuun 3amadu ONPEACIICHUs] CTPATETMU OXPAaHbl U PALMOHAIBHOTO HCIIOIb30BAHMS
MPUPOIHBIX BOJ OOBIYHO MCHOJIB3YETCS MECAUHBIN U OoJiee JUINTENbHBIH UHTEPBAJ BPEMEHH,
MIO3TOMY B HACTOSIIEH paboTe 3a €AUHUILY BPEMEHHU TaKKe ObUT IPUHAT MECSL.

[lepBoHauanbHO B KauecTBE MPEIUKTOPOB ObLTM BbIOpaHbl: X; - pacxon B cTBope Kepku, B
TeKymuii uHTEpBa (t), M°/cek; X, -B0103ab0p Ha ydacTKe, B TEKYLIMI HHTEpBa (1), M°/cek; X;
- pacxon B cTBOpe MIbuuK, B TEKYyIIMH UHTEpBAN (7), M*/cek; X, - pacxox B cTBope Kepku 3a
npenpIIyIuii uHTepBan (1-1), m’/cex; X5 - pacxom B cTBope MIbUMK 3a HpeablIyInuii
UHTEpBA (2-1), M*/cex; MICKOMBIN NPEAUKTAHT: Y - HOTEPH BOJBI HA YUACTKE.

AHanu3 MaTpUIlbl TapHBIX KOY(DPHUIMEHTOB KOPPEISIUH MPEIUKTOPOB MOKA3BIBAET, YTO BCE
OHHM MMEIOT JIOBOJILHO Te€CHYIO CBs3b (rj = 0.43+0.95). DTO TOBOPUT O TOM, YTO U B JJAHHOM
Habope aHHBIX 3aJ0KEHa 3aBEOMO M30bITOUHAST HHPOpMAITHS.

JUis MOCTpOEHUs 3aBHCHMOCTH B KauyecTBe OOYyYaroIllero MaccuBa W3 Bcell HMeromencs
nHpOpManuy BEIOpaH MacCHB JUTMHOM B 162 uiieHa, a Ka)Iblii 4eTBepThIii HaOOp 3HAaYeHUH Y
u X, , tne i = [,.,5 ocraBieH mia ee mpoBepku (maccuB u3 53 uneHoB). Pacuer
OCYIIECTBJISIETCS TO-IIaroBO, HayuHas ¢ Haubosiee 3HAYMMOW NepeMeHHOW. PanxupoBka
IIPEIUKTOPOB 10 TECHOTE CBA3M C MCKOMOM BEJIMYMHOM IPOBOAMIIACH KaK IO JUHEHHOMY



(kodpdunrenT  Koppensuu), TaKk W HEIWHEHHOMYy  (METOJ  HOPMHUPOBAaHHOM
ABTOKOPPESILMOHHON QYHKINH) [S] KpUTEPUSIM.

Oxka3zaJioch, 4TO Ha MEPBOM Il1are HauboJiee CymecTBeH nepsbiil haxkTop X;. Mexay Hum u Y ¢
MIOMOIIBI0 KyOMYEeCKOro CIulaifHa Obljla MOCTPOEHA 3aBUCUMOCTh Ha ceTke u3 148 y3noB (1).
UYucno y3/10B MEHbIIE, YeM JUIMHA MCXOJHOTO MAacCHBa, YTO OOBSCHSETCS COBMAJEHUEM
3HAYeHUH apryMeHTa, NpU ATOM B KauecTBe 3HaueHUs (yHKIMM Oepercs cpeaHee M3
COOTBCTCTBYIOIINX BCIIMYMH.

fiXy) = ai + bi(X-X1) + ci(Xi-X)* + di (Xi-X1)’
X X S X, i=1,2,...,148, (1)

Ha puc. 2 npuBenen rpaguk GpakTHUeCKHX U MOJYYEHHBIX Ha MEPBOM LIare MpoMeKyTOYHBIX
3HAYEHUH MOTEPh B 3aBHCHUMOCTH OT pacxoza B c¢TB. Kepku (X;). Ha Bropom mare nHaubosee
TECHO CBSI3aHHOM ¢ OTKIOHeHWeM ¢;-V- fi(X;) oka3amachk nmepemeHHas X; (pacxoja B CTBOpE
Wnbunk). 3aBUCUMOCTb MEXAYy HUMH TaK)Ke CTPOUTCS B BHJIE KyOWYECKOro CIulaifHa Ha CEeTKe
145 y3n0B (puc. 3). Pucynku 2 u 3 HarisIHO J€MOHCTPUPYIOT MIPEUMYLIECTBA CIUIAMHOB JIJIs
OIUCaHUsI KPUBBIX CI0XHOW (opmbl. Ha cnenyromiem miare ucciemnyercst oTkiioneHue &-¢&;-
f>(X3) 1 ero cBs3b ¢ OCTaBIIMMUCS NpenukTopamu. Hambonee cyiiecTBeHHa 3/1€Ch BEIMYMHA
X> (Bomo3abop Ha y4yacTke).
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Pucynok 2. 3aBucuMoOcTh TOTeph Ha ydacTke Amynapeu ot T.Kepku o B/m. Unpumk oT
pacxona Bozbl B cTBope I.Kepku.
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Pucynok 3. 3aBUCUMOCTBH OTKJIOHEHHUSI TIOCJIE MIEPBOTO 1Iara OT pacxo/ia BOJIbI B CTBOPE
Nnbuuk

Ha 3axmrounTensHOM 3Tare mociie npeoOpa3oBaHMs NMEPEMEHHBIX U MOCTPOCHUS JIMHEHHON
perpeccMoHHON Mojaenu (METOJIOM HaWMEHBIINX KBAApPaTOB) oOIee ypaBHEHHUE HMCKOMOM
3aBUCUMOCTH OyJIeT UMETh BHL:

V =-96.97 + (1.86 #0.17)fi(x;) + (3.65 20.55) fo(x3) + (1.04 20.33)f3(x>)

rae fi(x,), f2(x3), f3(x;) KyOudeckue criaiiHbl, UMEIOIINE 3HaYEHUS KO3(PPHUIIMEHTOB CBOU IS
KaKJBIX MIEPEMEHHBIX ¥ HHTEPBAJIOB.

[Tonyuennas Monenp Oblla TpOBEpeHAa Ha HE3aBUCMMOM MaTepuaje — MacCHB 53 dIeHa.
TOYHOCTh TOJYYEHHBIX PE3YJIBTATOB XOPOIIO COTJACYeTCS € TOYHOCTHIO HMCXOIHOU
napopmanmu — 25-35%. HckmroueHue cOCTaBlIseT OJHA TOYKa, MOMAajaronias B HHTEPBAI
OJM3KUI K TPaHUIHOMY — 10 BHJIIMMOMY CKa3bIBAETCS BIMSHUE CIIOCO0A 3a/aHUs TPAHUYHBIX
yciaoBuid. OgHAKO B CWIY JIOKaJIbHBIX CBOWCTB CIUIaiiHA BJIMSIHUE TPAHUYHBIX YCIOBHM
CYIIECTBEHHO TOJIbKO BOJM3M KOHIIOB OTPE3Ka U MOYTH HE3HAYUMO MNP YJaJCHUU OT HUX Ha
HECKOJIbKO 1IIIaroB CETKW. TakuMm o0Opa3oM, B II€JIOM IIOJYYCHHBIH pE3yJbTaT BIIOJIHE
yIOBICTBOPUTENbHBIA. Koaddumnuent koppensunn Mexay GakTHIeCKUMU U PaCCIYUTAHHBIMU
3HaueHuss 0.65. PucyHok 4 WUIIOCTpUPYET HEIUIOX0€ COrlacoBaHWe (HaKTHUYECKUX |
pacCYMTaHHBIX MOTEPh HA YUYACTKE.
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IIpoBepouHsIil MaccuB

Pucynok 4. ®@aktuueckue (1) u paccuntanHble (2) moTepu BOJbI HAa ydacTke p.AMynapbu
r.Kepku- B/m. Unpunk
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