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NMPEAMCITIOBME

[MpakTHKa HHHKEHEPHO-THAPOJOTHYECKHX PACUETOB IPH NPOCKTHPO-
BAHHA THAPOTEXHHYECKHX COOPYIKCHHH, MKeJe3HbiX H aBTOMOOHJLHBIX
jaopor, HedTe- U rasonpoBOLOB, COOPYMEHHH MEJHOPATHBHBIX CHCTEM,
CHCTEM BOOOCHAOMKCHHA, NJAAAHPOBKH H 3aCTPOHKH HAaCeJEHHBIX MyHK-
TOB, TPOMBIILLIEHHBIX H CEJLCKOX03AHCTBERHBIX NPEANPHUATHH, a TaKKe
npu paspadboTke MepoupHATHH Mo GopbbC ¢ HABOAHEHHAMH BHISHIBAET
HeOOXOAUMOCTE COBEPUIEHCTBOBAHHA METOAOB H OIEHKH NPOCTPAaHCT-
BEHIO-BPeMEeHHbIX KoJjeGanuii pacueTHuX THAPOJOTHUECKHX XapakTe-
PHCTHK, BO MHOTOM ONpefe/isiloliiX CTOHMOCTb H 3KOHOMHYECCKYIO Lie-
Jecoo0pPasnocTh TeX MJAH HHLIX MEPONPHATHH, CBA3aHHBIX ¢ HCMOJB30-
BaHHCM peK B HAPOAHOM XO3SHCTBE, HJH C NPeojoJeHHeM BOJAHBIX
nperpan.

HeoGxonuMocTh HCCAeL0BAHHH 110 OUEHKe [POCTPaHCTBeHHO-Bpe-
MEHHHIX KoJebaHuli peunoro cToka obycjaoBjeHa Bce GOABIIUM BIAHSA-
HHEM XO3SIHCTBEHHOH HesiTeJIbHOCTH H BO3MOMKNBIMH rio6ailbHbIMH H3-
MEHEHHAMH KJAHMAaTa Ha pasiHYHbIC THAPOJOTHUECKHE XapaKkTepH-
CTHKH, 4YTO AOJMKHO HaliTH cBoe OTpameHWe B jajpHeHwnx padorax
10 YCOBEPLICHCTBOBAHHIO H paspaboTke METOAOB pacueTa pevHOro
CTOKA JJS1 CTPOHTEJALIOrO NMPOEKTHPOBAHHS,

B Hacrosiuleii moHorpa(gHH ocBellaeTcs JHLb NepBasg H3 N0OCTaB-
JeHHBIX 3ajay-— pa3paboTKka MeEeTOJ0B H OlellKa MNPOCTPAHCTBEHHO-
BpeMeHHBIX KoJeOaHuii peunoro c¢toka, Ha ocHoBe 3THX HcC/elOBa-
HHiE npeaycMaTpuBaeTcs pa3spaboTKa METOA0OB HHAKEHEPHO-THAPOJOTH-
YECKHX pacyeToB B YCJOBHAX Bce Oojiee BO3pacTaioUIHX TEMMNOB
PA3BHTHA XO3AHCTBCHHOH AEATEJBLHOCTH B pyciax peKk H Ha soaocOopax
H BO3MOMKHOTO rj1o0ajanioro H3MeHeHHs KJAHMaTd.

CyulecTByiollHe MeTojALl PACUETOBR pPeuHoro croka 0asHpyloTcs Ha
NPEANONOKEeHHH KBASHCTALLHOHAPHOCTH MHOTOJIETHHX KoJebanui pas-
JHUHBIX THAPOJOrHYCCKHX XapakTepPUCTHK MO KpaHHeH mepe Ha npea-
CTOALUNA NepHOA SKCOAyaTalHH THAPOTEXHHYECKHX COOPYMKeHHH, HC-
UHCASEMBI HECKOJAbKHMH AEcTKAMH H game coTtnamu Jet. [Tostomy
HEHTPAALHBIH BONpPOC, KOTOPHIA BO3HMHKAaeT NpPH FHAPOJOTHYECKAX pac-
yeTax, 3akJiouaercs B OLEHKE CTAIlHOHAPHOCTH MHOTOJIETHHX KoJje-
Ganuii HccaeayeMoli rHApoONOrnueckol xapakrtepHcTHkH. OTser Ha
NOCTaBJEHNBIH BONPOC BOSMOMKEH JHIIL NPH OLUEHKC CTPYKTYPBI MHO-
roJIeTHHX KoJeGaHHil paccMaTpHBAeMBIX THAPOJOrHYECKHX XapakTepH-
CTHK € HCHOJAL30BAHHEM SMIIHPHUECKHX ABTOKOPPCAALHOHHBLIX (DYHK-
HHH H TPUHATOH Ha 3TOH OCHOBE MaTeMaTHUYECKOH MOMeJH B BHAE
npocroit uend Mapkopa. Kpome Toro, nHeoOxoaumo O6BIO 00001IATDH
KAdccHYecKHe KPHTEepPHH OANOPOAHOCTH Ha cJAy4YaH KOppeJHpOoBaHilon
BO BPEMCHH H ACHMMCTPHYNOH THAPOJOrHYCCKOH HH(pOpPMAalHH.
l#



IMTocne npoBefieHHs 3THX paboT BO3HHKJIA BO3MOMKHOCTL OIEHHTH
CTaUHOHAPHOCTL MHOTOJETHHX KoJAeOaHWH pasjuylibiX THAPOJOTHYE-
cKnx xapagrtepucTHK. OTmeuenHbie BONPOCH JOCTATOYNO NOAPOOHO
OCBEIATCA B MOHOrpaduu;, NPHBOAATCH TAKKC HCCACAOBAIHS, Ka-
CAIOLLHECSH aHaJAH3a TPYNNUPOBOK MaJdOBOANBIX W MIOrOBOAHBIX, JIET,
LHKJHYECKHX KoaebGanuil peyHoOro CToKa BO BpeMeliH H NMPOCTPaHCTBE,
a4 TakKe OUEHKH LPOCTPAHCTBEHHOH CTPYKTYPhI NoJieH ruapoJoruye-
CKHX XapaKTePHCTHK ¢ HCMOJIb30BAHHEM I11POCTPAHCTBEIHBIX Koppeds-
HHONHBIX (DYHKIHA 32 MHOTOJETHHH NEPHOA.

B mosorpaduu npHBOAATCA pesybTaTbl HCCJELOBallhsi NpocTpau-
CTBEIIHO-BPEMEHHbIX KoJebalHH# cpeiHero rojoBOro CTOKa pek,
MHHHUMAJbHBIX PACXOA0B BO/JABI 3@ rojl, 8 Take MHHHMaJbHOIO JICT-
HEro W SHMHEro CTOKa, NOA3eMHOro NPHTOKA BOJbLI B PEKH H HAHBHIC-
mHX ypoeHed Bojabl o3ep. MHas oObsicCHEHHs MHOrOJIETHHX KoJleGanHi
THAPOJOrHYECKHX XapaKTePHCTHK TNPHBJAEKAJHCh CBCACHHH O MHOTO-
JeTHHX KoJeGaHHfX OCaJKOB H TemmepaTyphl BO3ayxa.

[lpusneucHue Beell HMEHOMNICHCA B HacTOfLee BpeMs IHAPOMETPH-
yecKoll HHQOpPMAaUHH ¢ NpogoJuKHTensHocTeio Habmoaenuin 40 jger u
boJiee MO3BOJANJO NOJYYHTL HOBBIC Pe3yJihbTaThl MO OUEHKe IpOoCTpaH-
CTBEHHO-BPpEMEHHBIX KoJebanni peunoro croka. Ilpm pacemorpennu
OTAEALHBIX BOMNPOCOB HCHOJB3OBAJHCH JaHlEe HaOMOACHHH 33 rofo-
BbIM CTOKOM pek no Goaee uem 5000 ruapomMeTpHYecKHM CTBOpAM.
HMeeneioraniue moj3eMHOro NPUTOKa BOALI B PeKH MPOBEAEHO JHIIb
B npenenax HeuepHozemuod 30Hel PCOCP seHay Ooabuioro odbema
padoT 10 ONpejeJeHHIo 3ITOro 3JeMeHTa.

ArropaMu Momnorpadguu sBASIOTCH: raasa |— 1-p TexH. Hayx
A. B. Poxaecreencknii, kaua. TexH. Hayk B. A, JloGanoB, n. 1.2.3
Hanncax c yyacruem kang. Texn, nayk A. B. Caxapwoka, n, 1.5 —
¢ yyacTtHem kKauja, texun, Hayk A. I'. Jlo6anoBoii; raaea 2— A-p TexH.
nayk A, B. Poxpaecrsenckuii, kaua, Ttexn, Hayk A. I'. JloGaHosa,
im. 24, 28 —c¢ yuactuem M. B. 3opuna, n. 2.7-—c yuactHem KaHI.
rexH, Hayk B. A. JloGanosa; raasa 3 — kaunx texH. nayk H. I1. Ap-
Tembesa, Kauja. reorp. Hayk B. B. Kynpuanos, A. b. Anaepcon;
rnaea 4— a-p reerp. Hayk A. M. Baajpumupos, Kana. reorp. Hayk
E. B. Jlo6anosa, kanja. texu, Hayk B. C. Jlpyxuuun; rnasa 5—
Kang. reorp., waygk H. C. PatHep; rsmaBa 6 — kaHa. reorp. Hayk
A. M. [loranosckuii.

ApTopbl MOHOrpadHH BRIPAMXKAWT TAYOOKYIO NpH3NATENBHOCThL pe-
ueH3eHTY a-py reorp. nmayk B. M. baOkuny 3a ueHHbie sameuaHus,
KOTOpbie VYTCHLI OPH NOATOTOBKE pPYKOMHCH., ABTOpH Takxe 6jaro-
napuel npog. I'. A. AjekceeBy 3a KOHCYJAbTAlHMH B mepuoi paboThi
Hajg Mouorpaduei,

[Mpu obobuieHnn H aHaJu3e MaTepHaJoB TOLOBOTO CTOKa HpPHHH-
maan yuactue J1. C. bopumnckas u M. B. 3opun.

Astopr Buipaxator O6maroaapuocts corpyanukam I''H JI. C. Bop-
uuackofi, C. Il. ®egopenko, I'. A. Boinosoit, E. A. 3aiiuesoii, npu-
HSBIIHM AKTHBHOE YUaCTHE B OKOHYATEJAbHOM O(MOPMJIACHHH PYKOIIHCH.
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1. CTATHCTHYECKME METObl AHANMM3A
MHOTONETHHUX KOJNIEBAHMHA PEHHOTO CTOKA

1.1. OCHOBHBIE NPEANOCHIJIKH METOJ10B
MATEMATHYECKOH CTATHCTHKH

H OCOBEHHOCTH PSAJIOB
FMAPOJAOTHYECKMX XAPAKTEPHCTHK

OcHoBHas 3agadya MaTeMaTHUYECKOH CTATHCTHKH COCTOMT B TOM,
UToOLl HA OCHOBAHWHM OJHOH HJAH HECKOJbLKHMX BBIOOPOK cjlefiaTh BHI-
BOJ O reHepaJibHOH COBOKYINHOCTH. KjaccHyeckdH annapart solbopoy-
HOrO MeTojfa MaTeMaTHYCCKOH CTATHCTHKH DpeanoJaraer HallHyHe
CAyuanHol M OAHOPOAHON BHLIGOPKH H3 TEHePAJbHON COBOKYNHOCTH
[51]. B kauecTBe AOMOAHHTENLIOrO YCJAOBHSA MOXKIIO OTMETHTH Tpe-
i.".!!IH-HIII-[E IIil]‘]:ll'vn'IEi..'][-.nHEI]"l:III paEﬂPEﬂEﬁEHHH+ STU CBA33aHO C TeM, 4YTO
B KJACCHYCCKOH MATEMATHYECKOH CTATHCTHKE anmnapaTr CTATHCTHYe-
CKOMO OUEHHBAHHSI B OCHOBHOM paspaboTaH IJasi HopMajJbHOTO 3a-
KoHa pacnpeaesieHns.

OcofennocTh pAAOB THAPOJOTHYECKHX XapPaKTCPHCTHK, KaK TOKa-
48J1a NpAKTHKA THAPOJOIHYECKHX PacyeToB, COCTOMT B TOM, 4TO HX
pacrnpeieJeHdss BeposiTHOCTEH ABJAKTCH MOJOMKHTCILHO ACHMMETpPHY-
HBIMH. IT0 0OBACHAETCA BJAWAHHEM HHXKHEro mnpejaeja kKoJeGawuii ru-
APOJOrHYCCKHX XapakTCPHCTHK, 3HaUeHHe KOTOPOro B [peaeabiom
cayuae paBHOo Hyaw. Kpome Toro, B pajlax peyHoro croka HabJio-
JlaeTcs CCTeCTBEHHAst BHYTPHPAAHAS CBA3AHNOCTL, KOTOpAas MOMKeT
OulTh O00OyclOBJEHA NepexoldsuiHMH H3 roga B roj 3anacamu OGacceii-
HOBOH BJ4ard (peryJupylollee BAHAHHE 03ep H D0JOT, HHEPIHOHHOCTh
MOA3SEMHBIX BOJA, NHTAOUIHX BOZOTOKH B JHMHTHPYIOUIHE MepHObI
rofga, M psaa APYTHX eCTeCTBEHHLIX upuuuH [72, 80}).

Hexona u3 3THX 0COOENHOCTCH MHOTOJIeTHHX KoJie0aHHiH peuHoro
CTOKA BO3HWKJa 3ajaya OOOOIIEHHS KJIACCHUECKOrO annaparta Mma-
TEMATHYCCKOH CTATHCTHKH JAJd AacCHMMCTPHUYHLIX pacnpeiieneHHii M
HaJH4YHA BHYTPHPAAHOH cBA3aHmocTH. B KauyecTBe acHMMETPHUHOrO
pacnpefenenns oOBUYNO Hcnoabsyercs pacnpeneneinne Ilupcona 111
THRA, MOJYYHBILCe [IHPOKOE pacnpocTpanenue B NPaKTHKe THAPOJO-
FHYECKNX PAcyYeTOB KAaK B Hamel cTpawe, Tak M 3a pybGemowm [56, 69,
86, 22]. Buyrpupsixas cBs3aHHOCTL B Hacrosmell paboTe paccmar-
pHBaeTCs TOJLKO MEXKJIY CMEXHBIMH 4Y/eHaMH paja, Tak Kak AJf
OOJLIIHHCTBA 3JEMEHTOB BOJANOIO peMHMa ee 3Hauenue OBICTPO 3a-
TyXaer npu Oonee NPOROIKHTEJbHOM CABHre BO BpemeHu [b4, 66,
79, 80]. Ilpuuumaertcsi, yTo NMONOOGHBIA XapakTep 3aTyXaHusi BHYTPH-
PAAHOH CBSI3AHHOCTH OMHCHIBACTCH MOAEJLIO nMpocToil wenuw Mapxosa
|72, 80, 84]. UsmepuTeaeM BHYTPHPAAHON CBA3AHHOCTH SABJASETCH KO-
sthpHUHEHT ABTOKOPPENAUKMH ¢ WaroM paBHeiM efnHume. OaHako
9T0T NOKasaTenb SIBASIETCH NaJ€KHOH XapaKTePHCTHKOH TOJLKO MpH
JHHEIHOM XapakTepe BHYTPHPSAHON CBA3aHHOCTH W K TOMY K¢ He
[MO3BOJISIET OTAJNHTL ECTECTBCHHYIO BHYTPHPSIAHYIO CBA3aHHOCTL OF
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HHBIX BHIOB HapYLIeHHd CJAY4aHHON CTPYKTYPHl BpPeMeHHBIX PHJIOB,
KOTOphie MOryT ObiTh OOYCJAOBJAEHLI, HanpHMmep, BJAHAHHEM X03fHCT-
BeHHOWH gedAreabHocTH. IlostoMy B macrosuwel pabore cratHeTHYe-
CKHH aHaJIH3 CTAIHOHAPHOCTH H CAYYAfHOCTH NPOBOAMJACA 10O COBO-
KYNHOCTH CTATHCTHYECKHX KPHTEpHeB ¢ JeTaJbHOH TFeHeTHYecKOH HH-
TepnpeTauHed noJydeHHBX BbIBOJAOB,

CyuecrpoBanue oANofi reHepaJbHOH COBOKYMHOCTH AJA THAPOJO-
F’HYECKHX HHPEHTE]JHCTHK MOMHO NMPHHATE HCXOAA H3 CAeAYILHX no-
JoxeHuit. 3a 0003pHMBII NEPHOJ HHCTPYMEHTAABHBIX NabJI01e Uil
38 3JIEMEHTAMH CTOKA W 3a HECKOWILKO COTeH JIeT o0 navana Hamepe-
HHiE He [NPOHCXOAHJ/IH KAavYeCTBEHHBIE H3MCHCHHSA Te0JIOTHUYECKOro
CTPOCHHA 3emaM, cocTaBa M HHPKYJAsUHH aTMocdepsl, 1poleccoB
B Coaneunoii cucreme. Imaponoruveckne pacueTsl npegHasvadeHsl
Alsd BePOATHOCTHOrO MNpOrHO3a Ha MepPHOA SKCNAyaTanMH THAPOTEX-
HHUECKHX COOpYMKeHHH, KoTopsie ne npeswmiwaiot [00—200 aer. Io-
9TOMY, OCHOBBIBASICE Ha HEHIMCHHOCTH BHEWNHX YCJAO0BHH, (opmu-
PYIOUWHX CTOK peK, MOMKHO NOCTYJHPOBaTh HX HEHIMCHHOCTE W Ha
CPABHHTEALHO HENPOAOJIKHTCABHLIA NEPHOA SKCMAYATAUHH THAPOTEX-
HHYeCKHX coopyxeHuil. Oanako, HeCMOTPA Ha TO 4T0 B 06lIeM BHeLl-
HHC YCJOBHA TNPHIHHMAKTCA HEH3MEHHBIMH, AJAf Kaxiaoro KOHKpeT-
HOrO BOMOTOKZ HA XapaKTEPHCTHKH CTOKA MOI'YT OKA3BIBATH BJHAHHC
(axTope passuBaioliefics B mochaelHHe rofbl XO3AHCTBEHHON 1es-
TeJABIIOCTH Ha BojocOoOpe, BO3MOMKNBIEe H3MEHCHHS KJAHMATA, a TaKkKe
MOrPEIIHOCTH H3MEPEeHHI H Bbluncaenuit ctoka. Bee sti dakTopn npu-
BOAAT K HapyuleHHIO OJHOPOJHOCTH B MPOCTPAHCTBE H CTauHOHAp-
HOCTH BO BpeMeHH,

CyumecTByiomasn NpakTHKa HHXeHepHO-THAPOJOTHYECKHX pPACUYeTOB
ANs CTPOHTEABHOTO NPOEGKTHPOBanusi OasHpyeTcs Ha MPEANOJOKeHHH
CTALHONAPHIOCTH MHOTOJETHHX KoJeOauu# pasananslX (pasoBo-0LHO-
POAHBIX THAPOJOTHYeCKHX xapaktepueruk, Ilox craumonapuoctbio no-
HHAMAacTCA HeHN3MeHHOCThL BO BPEMCHH CTATHCTHYECKHX CBONCTR rniapo-
JIOTHYECKHX XapaKTEPHCTHK, T. €. MNpeAnojaraercsi, 410 OCHOBHLie
CTATHCTHYECKHE NapaMeTpsl MHOTOJeTHHX KoJeGauHii peyHoro cToka,
NoJay4deniple no AaHNBIM HAOGJIOAEHHH, He NPeTepnsAT CYULeCTBEeHHbX ©
H3MEeHeHHit B OyAYIIHHA NEepHON IKCIJAYaTallHH THAPOTEXHHYECKHX cCO-
opyixenni, Ha ocHOBaHHH AaHHOrO TMPEANONOMKEHHS pacueTHble THA-
POJOTHUCCKHE XAPAKTEPHCTHKH, Oonpcle/iCHHBIC O JaHHBIM I-‘IEﬁ.ﬂlﬂ,!],E-
HHH, pacnmpocTpaHsioTesi Ha OGyAyUHi NEpHOA IKCTJyaTauWu FHAPO-
TEXHHYCCKHX COOpPYKEHHH H JAPYrHX BOAOXO3SAHCTBEHHBIX OO0BLEKTOB.
Otmeuennoe GpysaamentasbHoe npeanofioxenne 6asuporanocs A0 Mo-
CJeANero BPeMCHM JHUIL Ha CONOCTABJAEHHH KPHBBLIX pacnpeieJeHHs
BeposATHOCTEH 3a nepsblil H BTOPOR noaynepuoibl HabJgwaennfi no
HeCKOJILKHM nocTaMm ¢ nanbojee npoaoaKHTeABNEMH HAOMI0deHNAME.
Tlogo6noe conocrasicune sumnoausgocs panee C, H, Kpuuxum n
M. ©. Merikenem, npuueM o CTaUHONAPHOCTH MHOrOJNICTHHX Koje(a-
HHH PEYHOTO CTOKE CYAMJH JHUIL 10 GJH30CTH (e3yc/OBHLIX KPHBHX
pacnpefesieHHsi BepoATHOCTeH 3a mnepBHIl H BTOPOH noJynepHOALL
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HuOJIOACHHH HAa OCHOBAHHH BH3YaJbHOrO CONOCTaBJAeHHA 0e3 npH-
MOHCHHA Kakux-1ubo KoJduuecTBeHHBIX KpuTepues. Bosnukaer ecre-
CIBEHHBIH BOMPOC, NOYEeMYy CTOJIE (PYHAAMEHTAJLHOMY MOJOMKEHHIO
(0 CTAUNOHAPHOCTH MHOTOJETHHX KoJyieGaHHidl peuHoro cToka Ao Io-
CJe/HEero BPEMEHH He YAeJsJoCh JIOCTATOYHOrO BHHMAHHSA H IoYeMy
Pl OlenKe CTalHOHAPHOCTH HE HCNOJAbL30BAJIHCh KOJAHYECTBEHHBIE
KpuTeplid, paspaboranible B MaTeMaTHuYecKol crtaTtHcTHKe, OTMmeueH-
HOC ODCTOATENLCTBO YeyryOJsieTcst TeM, 4TO B [ocjieiHee BpeMms Ha
pasJHuUABIe THAPOJOTHYECKHE XapakTepHCTHKH Bce OoJbliee BJHSA-
e OKasblBaKOT AHTPONOreHHble (PAaKTOPLI, KOTOpHIE MOrYT NPHBECTH
K HecTaUHOHAPHOCTH MHOPOJIETHHX KOJieDAHHH HCKOTOPBIX THAPOJIOrH-
HECKHX  XxXapakTepHCTHK. CBHACTENLCTBOM 3TOMY SIBJASAIOTCH MHOTO-
UHCJIEHHBIE CTATHLH W MouorpaduH, NOCBALLEHHbIE BAHAHHIO XO03AHCT-
BEHHOH Jes” eIbHOCTH Ha pasJHYHbIe XapaKTEePHCTHKH CTOKA.

Kpome TOro, BOMPOC OWEHKH CTAUHOHAPHOCTH MHOTOJETHHX KoJe-
Oainil peyHoOro CTOKa BO3HHKaeT H OGJarofaps BO3MOKHBIM raobalib-
HLIM H3MEHEeHHMSIM KaHMmara.

Takum oGpasom, ¢ OAHOH CTOPOHBI, HEOGXOAHMOCTL OLEHKH CTa-
HHOHAPHOCTH MHOTOJIETHHX KOJeOaHHH pEYHOro CTOKA BhI3LIBaeTcCH
IPAKTHKOH THAPOJIOTHYECKHX PACYEeTOB AJA CTPOHTENBHOrO MPOEKTH-
POBAHHA, ¢ JAPYroH CTOPOHBI, HAJHIO OTCYTCTBHE KaNHUTAJBHBIX HC-
C/e/lOBAHMH B 3TOM HANpPABJEHHH.

OTgeTbl Ha MNOCTABJEHHLIE BOMPOCH CHAAYeT HCKaTh B OTCYTCT-
AU KOPPEKTHBIX METOAOB OUEHKH CTAIMOHAPHOCTH MHOrOJETHHX KO-
Jebanuii peynoro croka. [eno B TOM, YTO H3BECTHbLIE CTATHCTHUECKHE
KPHTEPHH OLEHKH CTAIHOHAPHOCTH HJH OIEHKH OJAHOPOAHOCTH BO
BpeMeHH pa3padoTaHBl NPHUMEHUTENLHO K CAYYalHBIM He3aBHCHMBIM
noc/JegoBaTeNbHOCTSM, KaK NPaBWI0, HOPMaJibHO pacnpeaencHHbIM,

Buecre ¢ Tem MHOroserHuM kKojgeGanuAM pAa3JIHYHBIX THIPOJOIrH-
YCCKHX XaPAKTePHCTHK CBOHCTBEHIA [OJOXKHTEAbHAS ACHMMETPHS H
HaJaHYHe BHYTPHPAAHOH H MeXPHALHOH (TMpocTpaHcTBeHHON) Koppe-
JISIITHH.

BryTpupsniHbe KOppeldAlHOHHEE CBA3H YMEHbIIAT 00beM 3KBHBA-
JEeHTHO He3aBHCHMOH HHQOpPMAUHH H TeM CcaMBIM VBeJHYHBAOT [0-
BEPHTC/AbHBIE MHTEpPBaJbl (pacceHBaHHe) KJIACCHUYECKHX CTATHCTHK
KpHUTEpHeR OUeHKH oaHopoaHocTH. [TosTomy HenmoJb3oBaHHe H3IBECTHLIX
KPHTEPHEB OJHOPOAHOCTH AJA OLEHKH CTAlHOHAPHOCTH (BHYTPHpAL-
HOIl  OJHOPOAHOCTH) THAPOJOTHYECKHX XAPAKTCPHCTHK TIPHBEAET
K HCHPaBHJALHEIM pesyabraraM. B rHAPOJOrHYECKHX HCCHeN0BaAHHAX
H3BCCTHBI NMPHMEpPH NMOA0OHOrO HENPaBHJIbLHOrO HCMOJAL3OBAHHA KJjac-
CHUYCCKHX KpHTepHeB oAHopoiHocTH. B noaobHOH CHTYalHH HCHOJb-
j0Balne KPHTEPHEB OJAHOPOAHOCTH, paspaboTaniblX MJf HE3aBHCHMBIX
CaAyHaiHBIX [10CJAe/10BaTeIbHOCTEH, NPHMEHHTEABHO K KOPPEeJHPOBail-
HOH BO BPEMEHH IHPOJIOrHYCCKOH MH(pOpPMAUHH NPHBOAHT K TOMY, 4TO
MBI Yaule Oy/eM OTKJIOHSITh THNOTe3y BHYTPHPAJHOH OJAHOPOJIHOCTH
(cTauHOHAPHOCTH), YeM 3TO MMeeT MCCTO Ha camom jene. [leiicrBH-
T@JbHO,  pacrnpefesienHe CTATHCTHK  KPHTEpPHEB  OJHODPOAHOCTH,
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NOJYYEHHBX /JIfi He3aBHCHMBIX BO BpPEMEHH MNocJeloBaTe]bHOCTENH,
HMeCT MeHbllee pacceHBaHHe, HEMeJH PpacceHBalHe AaHaJOTHYHBIX
CTATHCTHK KOPPEJHPOBAHHHIX BO BPeMCHH TH/JPOJOTHYCCKHX Xapak-
TEPHCTHK.

Takum obGpa3om, BO3HHKNA 3alaua paspaboOTKH KPHUTEPHEB OJIHO-
POAHOCTH, KOTOpble Obl YYHTHIBAJH BHYTPHPAIAHYIO CKOPPeJHPOBAH-
HOCTL PHAPOJOTHYECKHX XAPaKTePHCTHK H HX MOJOXKHTEJIbHYH acHM-
METpHIO. 2DTta 3ajauya pemajach nyreM oOGOOUIEHHHN KJAacCHUYECKHX
KpHTEpHeB OAHOPOAHOCTH Ha cAy4Yall ACHMMETPHYHOCTH KOPpeaHpo-
BaHHOfi BO BpeMeHH ruipoJgornueckoi uudopmamnuu, Pesyabtathl He-
CJACHOBAHAA B JIallHOM HanpaBJeHHH MnpeAcTaBieHnl B paslenax

1.2—1.3.

1.2. OBOBULEHHE CTATHCTHYECKHX KPHTEPHEB
OJLHOPOJLHOCTH JJI1 PACNPEAEJ EHHSA
NUPCOHA 111 THIA H MOJLEJIH NPOCTORA

LENH MAPKOBA

1.2.1. AaropuTm pacuera pacnpefejeHHi CTATHCTHE
KPHTEPHER C HCMOAB3OBANHEM METOA
CTATHCTHYCCKHX MCNBITAHHA

[Tonyunte pacnpefeneHue CTATHCTHK JI060ro KpHTEPHS MOMKHO
ABYMA nyTaMH. Bo-nepswnix, TeopeTrHYeckH, 3a/1aBUIHCh KOHKpPETHBIM
pacnpejejcHHeM reHepajbHOH COBOKYNHOCTH aBTOKOPPeJHPOBAHHBIX
BeauuuH. BTopolt nyTh — 3KCNEPUMEHTAJIbHLIA ¢ NpPHMEHEHHEM Me-
Topa Monte-Kapao (39, 40|. OcobenrocTsio nociejiHero merojla sis-
JNfeTcH MpocTas CTPYKTYpa BHYHCJAHTeNAbHOro aaroputma, Kak mnpa-
BHJO, COCTaBJASETCH NporpamMma AJjas ocylUlecTBJEHHS OAHOro cjydaii-
HOTO MCNBLITAHHA H 3aTeM 3TO HenbiTaHue nosropsierca N pas, npu-
yeM KamKALH ONBIT HE 3aBHCHT OT BCeX OCTAJbHBIX, H pPe3yabLTaThl
Bcex onuitoB ocpeanswres [87]. IMTosromy meron Monte-Kapao uacro
HA3HBAKOT MeTOAOM cTaTHcTHueckHX MenbiTanud (MCH). Oumbxa

puiyncaenuit no MCH o6wiuio nponopunonannua Yef/N, rae ¢ — He-
kotopasa noctoauHas, N -—uHcao ueneitannil. M3 dopmyan Buano,
YyTo, AJs Toro utofml yMmeHblHTh owmbky B 10 pas, 1. e. ytobnl noO-
JAYUHTH B pe3y/bTaTe elle oAUl BepHbli JecsATHUHBIA 3HAK, Heol-
xoaumo ypeawuants N B 100 pas. Has npakTHYeCKHX BHIBOJOB H
B CBS3H C TeM, YTO TOUYHOCTH H3MEPCHHS HEKOTOPBIX FHAPOJOraye-
CKHX XapakTepHCTHK HeZOCTATOYHO BHICOKA, BIOJHE MOMXHO Orpa-
HHYHTHCH H HE CTOJL BBICOKOH TOYHOCTLIO Pe3yJbTATOB, MOJYHAEMBIX
Ha OCHOBAHHH CTATHCTHYECKOr0 MOACJHPOBANHS.

B HacTosmed pabGoTe B KayecTBe pacyeTHOro MCToga Aasi nojgydye-
HHST pacnpefcJeHdii CTATHCTHK Pas3jiHUHLIX KPHTEPHEB NPHHAT METO]
CTATHCTHYCCKNX HcnbiTanui. Bmbop wmeTona BuI3BAH TeéM, 4YTO aHa-
JHTHYECKOE pelleHHe 3afayH A acHMMETPHUHBIX pacnpeaeeruii
C BHYTPHPHAHOH KOppeasiuuell SABJAACTCA CAOKHBIM H TPOMOSAKHM,
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B TO BpPeMsi Kak Xopouwlo paspaloTaHHBIA annapat CTaTHCTHYECKOro
MOAC/HPOBAHHSA MO3BOJAACT MNOJYYHTh aHaJOrHUYHBE N0 MNpaKTHYe-
CKOH 3HAYHMOCTH pesyabTatel OoJjee npocthiM nytem. [loapoGubii
0630p ¢ npuMenenHeM wmetofa Moure-Kapio B rHAPOJOrHYeCKHX
pacyeTax npeacrasjen, nanpumep, B pabortax [80, 84]. 3a ocHoBy
MOACMHPOBAHHA MOpocToH wenk MapkoBa, KOTOPOH COOTBeTCTBYET
MOCJAeA0BATEABHOCTL C aBTOKOppeasiuHei [pH CABHIe BO BpPeMeHH T,
paBHOM elnHuue, OBl NpUNET cnocod, HCNOJL3VIOUIMA MaTeMaTHUe-
CKHH anmapat HOpPMaJbHON KOppeafunH s HOpMaJbHO pacnpepe-
JEHHLIX CAYYaiiHBIX NMoCcAeLOBATENLHOCTEN C Nocaeaylomei WX Tpanc-
(opmaumeit B mobGoit 3ajaHubIfi 3aKoH pacnpexesenns (80, 4].
B kayecTBe aHAJHTHYECKOrO 3aKOHA pacnpeje/ieHHsi 3a1aBajoch pac-
npeaesenme [upcona 111 Thna.

AJNTOPHTM pacuyeTa pacnpejefieHuii CTATHCTHK KPHTEPHEB peaJiu-
30BHIBAJICA B caeaywllell nocjiegoBaTesbHOCTH.

I. [lonyuenne pasHOMEpHO pacnpeielieHHbBIX CAY4aHHBIX YHCE.

I'enepupoBanne papHoMepHO pacnpefiesieHHbIX cJAy4YallbX uHced
B uHrepsajae (0, 1) ocyuecTBasiercs ¢ nomollbio aatuuka RANDU.
Beuay toro uto taGanubl pacnpefenenns ITupcona 111 Thna cocras-
JAeHbl aas obecneyennocredr or 0,001 mo 99,9 %, unrepsaa (0; 1)
nepesoAnTes B HOBBIA wHtepBaa (0,001; 99,9) [80]. 3to ceasamo
C TeM, 4TO OpH AocTaTodHO GOALWHX N NPOHCXOAHT MonagaHue CJay-
YaHHLIX YHCEN 3a BEPXHIOI H HHMKHIOW rpanuuy wetepsana (0,001;
99,9), Toraa kaxk TabaHUB AJAs 3THX obecneyeHHOCTeli OTCYTCTBYIOT.

2, TloayyeHne aBTOKOppPeNHPOBAHHBIX HOPMaJbHO pacnpeneiet-
HBLIX 4Hcea W uxX Tpanchopmaunsa B pacnpenenenue [Tupcona Il Tuna.

[TpuHuMan noayuenHble PaBHOMEPHO pacnpejejeHHble cayyafiHbe
yHcaa 3a 00ecneyeHHOCTH B MPOLEHTaX, No TaGJHHAM HOPMAaJbLHOro
pacnpejesienusi onpejejisieM Ha NepBoM 3Tane HOpMaJbHO pacnpene-
JeHHbIE CJyYaHHble YHCAa CTAHAAPTH3MPOBAHHOTO HOPMAJBLHOrO pac-
npeje/icHHa X; ¢ napaMerpamu: cpeanee p=0, crangapTHoe OTKJIO-
Hetihe o=1. CrangapTuanpoBanuble BeJHUYHHH X; npeoGpasyiorcs

B BeJHYHHL HOPMAJLHOrO pacnpeieicHusi 2; ¢ 3aJaHHbBIM CPEIHHM p
H CTAHAAPTHHIM OTKJOHEHHeM o no dopmyae

F

EIT x;a+p : {l.l}

3aTeMm chyuaiinbie BeJHUHHB 2; TPaHCHOPMHPYIOTCHA B pacnpene-
nerne Ilupcona 11l Tana ¢ nmomoukio cooTBeTCTBYOMEX TaGJaHIL

Pacuer aBTokoppesupoBaHHBIX HOPMAJBHO pacnpefeeHHbIX YH-
Cell MOACJHPYEMOro psfa OCYUIeCTBJHETCH MO0 PCKYPEHTHOH 3aBHCH-
MOCTH

kigr=1+rk—1)+ CAT—7 D, (1.2)

rae Riyy, ki—wopyaphsie kosdpduumentnl; ®p= (kp—1)/Cy; €, —
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Geaycaosubiii kosdunuent Bapuaumun; P — paBHOMepHO pacnpene-
JeHHOe CAYHYaHHOEe YHCA0, NPHHHMAaeMoe 3a 06ecncuYcHHOCTD.

Coyea=CA/T—1, (1.3)

rAe r— aBTOKOppeasiuus HpW t=1; T—napaMerp CABHra.

Pacuer no 3sasucumoctn (1.2) ocywecrtsasercs aas (i+1)-ro
4iena HOPMAJbHO PpAacnpeicieHNoH COBOKYMHOCTH, KOTOpOe 3atem
TpaHcopmupyercs B pacnpenenenne [Tupcona 111 Tuna.

3. Beiuncienne BuiGOpPouHBIX CTATHCTHK KPHTepHEB.

Mopeanposanue cayuaiinbix uncen wu3 pacnpeaenenns ITupcona
Il THna c¢ sapanibiMi napameTpaMmu OCYLIECTBANCTCH n pas (n—
sanasacmblit o6bem BeiGopkH). Tlo copmupoBarnoil BeGOpke pac-
CUHTLIBAIOTCH 3ajlaBaeMble CTATHCTHMKH KpuTepueB. [lpoueaypa dop-
MHpOBanHs BLIOOPOK H pacyera cTaTHCTHK nosropsierca M pas. [lo
nosyueHHbM M CTaTHCTHKAM KPHTCPHEB CTPOHTCH HX SMIHPHUYECKOE
pacnpejacsienHe M C €ro cCrjameHHOH aNNmpOKCHMALHH CHHUMAIOTCS
obecrneueHHble 3HAU€HHA, COOTBETCTBYIOLIHE ONpeleJeHNsIM VPOBHAM
3HAYHMOCTH .

CpastcliHe pacueTHMX 3HaUYeHHH CTATHCTHK NpH MOJAeJHPOBaHHH
C TOJNYyUeHHHIMH paHee TeOPEeTHYECKHMH 3HaueHHsiMu npu C,=0),
r (1) =0 nossoasier oueHnTh TOYHOCTL PE3YJLTATOB pacyera, noay-
YaeMplX npH MojeaupoBanuH. Ecan weobxoaumasm TOYHOCTL He
AocTHrHyTd, M yBe/inuuBaeTca. BHUHCACHHS CTATHCTHK KPHTEPHEB OCY-
HIECTBAAJIHCH A5l KaXKJ0T0 BapHanTta 3agaBaeMux n, C,, r. Kak noxa-

340 NpPEABAPHTE/bHbBIE pAcueThl, HH Cpealiee X, HH CPeAHec Ksaj-
PaATHUYCCKOE OTKJOHEHHe S He O0Ka3biBAIOT BJAMAHMA Ha obecrneveHHble
SHaYEHHH CTATHCTHK BCEX KPHTEDHEB, NOSTOMY NPH BCexX AaibHeRimx

pacueTax X U S NPHHUMAJHCL PABHLIMH €JHHHLPL,

1.2.2. OGo6umenne KPHTEPHER OUEHKH
PE3KO OTKAOHAWIIMXCA 3JeMeHTOR BRIGOPKH

Buibop kpurepwes u wux ceoiicrea. Heoanopoanocrs IMMHPHYE-
CKHX  pacnpeie/iendii  THAPOJNOrHYCCKHX  XapPaKTEPHCTHK  4acTo
OLiBaeT 0OYCJ0BJEHA HAJHYHEM OAHOTO MM HECKOJBLKHX SKCTPeMaJb-
HbIX 3HAYeHHH paccMaTpuBaeMol  rHAPOJOTHYCCKOR  XapakTepw-
CTHKH, 3Ha4uUMO OTJAHuaollciics oT ocraabnoii coBokynHoct. [lo-
AODHAS CHTYALHH MOKET BO3HHKHYTH MO CAEAVIOWMM NPHYHHAM:

1) skcrpemanbHBle 3HAYEHHS PACXOJOB BOAbL SIBJASKOTCH norpews-
HOCTAMH H3MEPCHHH HAH MOTYT OLITh ONeyaTKaMi B CHPABOMHBIX 13-
AAHHAX W [IpH 3aHCCEHHM HA TeXHHYCCKHA HocHTedb HHDOpMalmu
(MarpuTiyio aenty, nepGokapTel H T. 11.):

2) sKkcTpemasibHble 3HAMCHHA PACXOMOB RO HMEIOT KayecTBeHHO
HHON redesnc dopmuposanua. Hanpumep, mMakcumanpinie pacxoam
BOAL, BXOANILHC B OAHH BPCMENHOH p#A, MOryT OBTb chOPMHPOBAHH
KaK 38 cHeT Tasiius cHera, Tak H OT JOXKJeBbIX NMaBOAKOB., Takum
e 006pasom, B 10CJAe10BATELHOCTH MHIHMAJIBHBIX CPOYHBLIX pacxo-
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0B BOAB MOryT Habal04aThbCd pacxoibl, KOTOphie c(hopMHpOBaHBI
TOABKO 3a CYeT NOJA3EMHOro CTOKa, H pacxoln BOALI, KOTOpPHIE HMEKT
JOAMAEBYIO COCTABAAIOUIYIO, CYILECTBEHHO NPEBLILAIOIYI0 NOA3eM-
HYIO HJH TPYHTOBYIO COCTaBAsIOWYO B (POPMHpPOBaHHH CTOKA,

3) sKCTpeMaJibHble pacxoabl BOAB HMEIOT JeHCTBHTEABHYK obec-
NEYeHHOCTh, CYIECTBeHHO OTJHYAIULYIOCA OT SMIOHpPHYecKOoH obec-
11eYCIHHOCTH, NMOJYYeHHOH no paay HnabaiojeHuii.

B nepBriXx AByX cayuyasx HeoOXoauMo H30aBAATHCA OT HEOJAHOPOA-
HOCTH NYTEM HCKAKUEeHHH OWHGOYHBIX MAAHHBIX MJAH pasje/ieHHeM
e1HHO COBOKYNHOCTH Ha reHeTHYeCKH OAHOpPOAHLIE, a B NMOCJAegHEM —
HeofXoaAuMo onpeaesuTh 0oJice NPABHALHOEC 3HAYEHHE SMNHUPHYECKON
00CCneUeHHOCTH 3a CYeT HCno/b30BaHua HHGMOpPMaIHH N0 MeTKaM BbI-
COKMX BOJA, NO BOJOTOKAM-aHajoram c.0ojiee NpoAOJIKHTENLHBIMH pPA-
AamMH nabaoAcHHil ¢ HCNOAB30BAHHEM HCTOPHYECKHX MaTepHaNoB IO
HabA0AABIWHMCH SKCTpeMaabibiM sBjdeHnamM. B stom cliydae OUEHKY
napaMeTpoB pacnpejejeHHs CJeAyeT OCYUIeCTBIAATE B COOTBETCTBHH
¢ pabGotamu [67, 69]. Oanako KayecTBeHHBIA aHaNH3 SMIHPHYECKHX
pacrnpeaeelniii He BCCrja MPHBOAHT K HANEXKHBIM BLIBOAAM, NO3TOMY
M4CTO HCNOJAB3YIOTCHA COOTBETCTBYIOILUHE CTATHCTHYECKHE KPHTEPHH.
Mx npumeHenue HeoOXOAHMO MO CJAEAYIOIIHM OGCTOATENALCTBAM:

) npuunHbl, o0ycAOBJHBAKIIHE HEOAHOPOAHOCTbH 3MIHPHYECKOTD
pacnpencieHHa PAacXoA0B BOJbL, He Bcerga Moryr OHThB yCTaHOB-
JIeHH;

2) najexko He BCerjaa MOMKHO OAHO3HAYHO BH3YaJLHO BhIAEJHTH
Pe3KO OTKJAOHSAIUIHECH BEJHYHHLI, NO3TOMY ANf OOBEKTHBHOA OlEHKH
HeoOX0AHM KOJHYeCTBeHHBIH NOKasaTe/ih pasHYyHsS MEXAY Tpynnod
IKCTpEMaJbHBIX 3HAYCHUH H OCTAJBHON COBOKYNHOCTHIO,

3) cTaTHCTHYECKHH MnNOKasateJb OAHOPOAHOCTH MNO3BOJASET Olle-
HHTL CTATHCTHYECKH 3HAYHMOE pasjiHyHe MCKAY OTKJOHAIOIHMHCS
BEJHYHHAMMH H OCTAJbHOH COBOKYMHOCTbIO THAPOJOIHYECKHX Xapak-
TEPHCTHK NPH AAHHOM o0TheMme BHIOOPKH C 33a1aBacMoOil HafeXHOCTLIO
(BEpOATHOCTHIO ); _

4) npuMeHeHHe CTATHCTHYECKOrO M0KasaTeJis OAHOPOAHOCTH Op-
FAHHYECKH BNHCLIBAETCH B OOLLYI0 METOAOJOIHIO CTATHCTHYECKHX Me-
TOAOB, MCNOJL3YEMBIX MPH pacyeTax CTOKa, T. €, XapakTepH3yeT elH-
HoOOpa3He HCNOJb3YeMOro MaTeMaTHYEeCKOro annapara Kak Ha cra-
JAHH aHaNiH3a JAaHHBIX, TAK 4 B AaJbLHCHIIMX pacyeTax.

B rusponoruyd A OUCHKH Pe3KO OTKJIOHSIOLLHXCH 3IKCTPeMajlb-
HBIX BCJHYHH B PaHXKHPOBAHHON nOCAENOBATE/NLHOCTH HauOoJblIee
npuMeHenue noayuran kKpurepun uwcona [9, 52] uw CmupHoBa —
I'pa6bca [79]. TlpeumyulecTBo HX [0 CPABHEHHI0 CO MHOTHMH ApY-
FAMH KPHTEPHHMH B TOM, 4TO CTATHCTHKH 3THX KpHTEpHeB onpeje-
JAOTCA TOJABLKO N0 BLIOOPOUHLIM IKCNCPHMeEHTANLILIM Aannbim [20].
Kak: # OOJBINHICTBO KPHTEpPHEB NOPAAKOBBIX CTATHCTHK, KPHTEPHH
Hukcona n CmupHoa — I'paG6ca HHBAapHAHTHL OTHOCHTEALHO TPH-
GaBjeiHd NMOCTOAHNON BeJIHYHHB KO BCCM BBIGOPOYHBLIM 3HAYEHHSIM,
YMHOKEHHS HX Ha NOCTOAHHYIO W nepectanoBku nuaexcos. [lostomy

11



HW CpeAHMe, HH cpeaHee KBaipaTHYeCKOEe OTKJAONCHHE He BAHAKT Ha
CTATHCTHKH MNOPAAKOBBIX KPHTEPHEB.

Ilomumo cTaTHCTHYECKHX KPHWTepHeB, npe/lHA3HAYEHHBIX [JIA aHa-
JH3a OANOH HHAWBHAYaJAbLHOH# BHIOOPKH, B TMAPOJIOTHH OLEHKA DPe3Ko
OTKJOHAIOUIHXCH 3HAYCHHH [POH3BOJMTCH TaKme CTATHCTHYECKHMH
MeTOMaMH N0 COBOKYNMHOCTH pAAoB nabmiopenuid. IlopobHble METOALI
HE paccMaTpHBalOTCH B HacToslled paborte, Ho npusoastca B [0, 104,
110}

B c¢BA3n ¢ tem yro kKputepun [ukcona u Cmupnosa — ['pabbca
Hanbojee 3(pPeKTHBHE B MPAKTHYECKOM HCNOJL3OBAHHWH, Aajiee Npo-
H3BOAHTCH HX oOoOUleHHe AJSf KOPPEKTHOro NpHJAOKEHHH K aHaanay
PAAOB THAPOAOTHYECKHX XaPAKTEePHCTHK.

O6o6menne kpurepues [lukcona. Kpurepun [Iukcona npeanasna-
YCHH JIASI CTATHCTHYECKOr0 aHaJH3a OAHOro HJAH HECKOJLKHX pPe3Ko
OTKJAOHAIOUIEXCH 3HaucHHil B Bolibopke, PacnpeaejieHHsi CTaTHCTHK
kputepues Bnepseie nosayuenst B. Jlukconom [108] npu ycaosuum Hop-
MaJLHOrO pacipeieieHdss reHepalbHOH COBOKYNHOCTH H  BbhiGOPOK
obbema, n, rae n=3 (6) +30. O6masn dopMmyaa CTaTHCTHK AN Mak-
CHMAJBHOrO 4jena Yy PaHKHPOBAHHON BLHIDOPKH HMeeT BHI

DK y=Un—Un-)Yn—Y; 1), (1.4)

rie DKy — cratucruka Iukcona; i=1, 2; j=1, 2; K=1, 2, ..., 6.

B nmpakTHKe ruapoJorHuecKux pacuyeroB Kputepuu [nkcona mnoay-
YHJAN WHPOKOE TNpHMeneHnue, nauuuasa ¢ pabor [9, 52, 79]. B nacrosn-
mefi pabGorte mATb Kpurepuen [ukcona OGwian oGobuUleHBl A THAPO-
JOTHUeCKHX TnochcaoBateasHocTel u3 pacnpeaenenuss [lupcona 111
THIIA ¢ BHYTPHPAJHON CBA3AHHOCTBIO MEXKAY CMEKHBLIMH YJICHAMH.
Kpome TOro, pacwsped AHAanasoH NPHMEHEHHS KPHTEPHeB /s Bbl-
G6opok o6bemom ot 30 go 100 saemeHTOR.

CratucTukn kpuTepHeB Jlukcona paccuHTHIBAIOTCH 10 CJAEAYIO-
UM (opmynam:

da) IAs MAaKCHMAaJbHOrO 4WieHa Yy pPaHKHPOBANHOH BBHIGOPKH

D1y =(yn—yn-1)(Un—1h), (1.5)
D2y = (Yn—Yyn—1)(Yn—1Y2), (1.6)
D3y = (yn—Yn—2)/(Un—Ys), (1.7)
Ddy=(yn—n—2)/(YUn—1Ya), (1.8)
D5y = (yn—yn—2)(yn—1th), (1.9)
6) AAs MHHHMAJALHOTO ujeHa y; PaHMXHPOBAHHOH BLIGOPKH

D1y = (11— ¥a) (th— Y n)s (1.10)
D2, = (i —y) (th—Y w1 (1.11)
D3, = (h—ya) )y — Y n—-1)s (1.12)
D4y = (h—ys) Yy —Yn- o) (1.13)
D5y = (th— ) (th—Yn)- (1.14)



TaGanupl KpHTHYCCKHX 3HAYCHHH CTATHCTHK, PACCUHTAHHLIC
B. JlukconoMm AAA HOPMAaJbHOTO pacnpefeenusi, OHHAKOBLL IS CO-
OTBETCTBEHIBIX MAKCHMAJbBHBIX H MHHHMAJbHBIX 9JIEHOB paHmHpoORan-
HOH nocJejpoBaTeabHOCTH, Pacuer craTHCTHK O000IIEHHBIX KPHTEpHEB
Ilukcona B HacTosiuled paGoTe NPoOBOAMJCH MO NPEACTABJAEHHOMY pa-
Hee aaropurmy wmopenuposanua na IBM EC-1022 ¢ npumeneHHeM
MeTOAa CcTaTHcTHuecKux wucnbitanui, Ilporpamma mogeanpoBaHus
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Puc. 1.1. Dmnupuyeckue (a) u TeopeTnueckwe (6) pacnpesencHus craThcTak [Luk-
coHa nasa n=10.

coctaBaea B [TH A, Tl. Baoxuno#. Has npakthueckux mneJe
MOKHO TPHHATH AONYCTHMYIO NOTPEIIHOCTE BbLIYHCJACHHA CTATHCTHK
A=0,01. Ilpn 3TOM YCTaHOBJAEHO, UTO AJH HOJyuYenus neobXoiHMOH
TOYHOCTH BBIYHCJAEHHH 00beM NOCJAE10BaTeNLHOCTH PAaCCUHTHIBAEMEIX
cratueruk pasen 2000 ans Beex o6uemon puGopok n ot 10 mo 100,

CpaBnenne pacnpeic/ieHui CTAaTHCTHK, NoJAyueHHBIX J[IHKcOHOM
[108] anst mopmaabHoro pacnpenenenns npu n=10 u paccuHTaHHBIX
¢ nomowsio MCH ans Tex e ycloBuil, npuBoanTcs Ha puc. 1.1
M3 pucyHKa BHAHO, UTO CHCTEMATHUECKHe pacXoXKIeHHHA MEXKAY 3IM-
MHPHYECKHMH H TEOPeTHYECKHMM paclnpeicjeHHAMH OTCYTCTBYIOT H
HX COOTBETCTBHC MOMHO NPHHATL MO KpHTepHio coraacus Koawmoro-
posa [16] ¢ BepoarHocTio P>99 9.

Pacuer craTtucTHK OOOOIIEHHBIX KpPHTEpHEB OCYLIeCTBASJICA JJ4
puibopok oOwema n=6, 10, 20, 30, 50, 70 u 100 u3 pacnpenejieHHs
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Tlupcona I11 Tuna. Kosddpuuuent acummerpun C, nazHavajics pas-
peiMm 0; 05:; 1; 1,5; 2 v 3; KOs(pPHIHEHT KOPpPeJasiiiHH MeMxay CMex-
HEMH unenamu psiga r=0; 0,5; 09.

Ha pmue. 1.2 nokasano BAHAHHE ACHMMETPHH H daBTOKOPpEJsLHH
Ha pacnpefeicHus KpHTHUecKuXx 3nauvcnuil cratuetukn (DI1*:D1L* m
Dix*). [ass CcHMMETPHYHOrO HOPMaJdbLHOrNO pacnpeaescHusi, Kak
BHAHO M3 PHCYHKa, pacnpeaenenns cratcTkd D1 * gaa N-ro (Dly *)
# l-ro (D1;*) unena pamKHpOBaHNOH TOCJAENOBATELHOCTH COBNa-

D" g

r
51.5 i3
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09
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i -f{ 'I”H
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J‘fl—.EJu
% |09
0
DZlrard
a3
s i SS
UEs’J __._ : = —
201 of 1 5 10 o 5 90 99  999%

Puc. 1.2, Bausmie acHMMETpHH M aBTOKOPPCAANNH HA pacnpecJerne KPATHICCKHX
anayeHui cratneTHEH Kpurepus dukcona (D).

palor. 3HauMMas acHMMeTpHs B HCXoaHbiX BhIGopkax (C,>0) npu-
BOANT K VBCJHMEHHI0 KpPHTHUeCKHX 3Havenuii cratnctkd Dy
ymenpweniio D1y, Bausnue BHYTPHPSAAHON KOPPEAAUHH Wa KpHTHUE-
CKHe 3HaucHu# cratucTHkn D1 He cToan cyllecTBeHHO NO CpaBHE-
HHIO ¢ BJAHAHHCM AaCHMMETpHH HcxoAmoro psaa. OAHAKO MOKHO
OTMETHTL, YTO ABTOKODPEJASLHUS YMECHbIUIAET KPHTHYECKHE 3HA4eHHH
CTATHCTHK AAS HauGoJbLIEro wicHa paHAKHPOBAHHOH NOC/AE0BaTE]b-
HOCTH M VBEJHYMBAET HX 3HAYCHHA AN Haumenbuiero. [Ipu sTom uem
Goanie C,, Tem B Oodbluefl cTencHH CKa3biBaeTcs BJAHAHHE aBTOKOP-
pessilLHH,

Bodabluasi 4yBCTBHTENBHOCTL KpurepHes JlHKcoHa K OTKIAOHEHHSIM
OT HOPMAJABHOrO paclipefeenns MO3BoJsieT CAeJaTh BHIBOL O HEKOp-
PEKTIIOM HCTOAL3OBAHHW STHX KPHTEpHEeB /s aHanusa BLIOOPOK W3
ACHMMETPHUHBIX pacnpenesenui.
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Insi npakTHueckoro npumeHeHHs KpuTepueB J[lukcoHa Heob6Xxo-
JHMO onpeneduTs KosQpHuHenT acCHMMETPHH aHaJH3HpyeMoro psijaa,
KOTOPBIH BBIYHCAHETCH ¢ OOJBINOH MOTrpemnocTbio AJA BEIODOPOK Ma-
Joro o6bema. OUEHHThL 3HAYHMOCTH KO3((UUIHEHTA ACHMMETPHH MO
OTAGNBHOH BHIGOpKe MOMHO npuw n=25 (15] n 3HauuMocTh KoaddH-
LHeHnTa aBrokKoppeasudu npu n=J [31] Oanako oueHkH 3THX napa-
METPOB KpaiiHe HeuajexHbl no Belfopke Heboabworo obbema, eciiH
K TOMy e B Heil uMeloTcs anoManbhble 3uauennd. [lostomy Gogee
nagexHasn oueHka kKak C,, Tak W r MoxeT ObITh MOJY4YEHA MO COBO-
KYIMHOCTH JaHHBIX pPAAOB-aNajoros, HaxoAALIHXCA B OLHOPOAHOM
paiione [81].

34aBHCHMOCTH TapaMeTpoBR pacnpefejieHusi KPHTHYECKHX 3HAYCHUI

craTHcTHKH JukcoHa DI1* (cpeanero DI, cpeanero KpaapartHuyeckoro
OTKJOHeHHs Spi, Koaduunenta acammerprun Cyp;) oT Koapduunen-
TOB acuMmeTpHH C, H aBTOKOppPeNdllHH r aHAAH3HpPYeMOH BHIOOPKH
ofbema n=10 npuBenens Ha puce. 1.3. Kak BHAHO H3 pHCYHKA, aCHM-
METPHS MCXOAHOH BLOOPKH oKasbiBaer GoJbllee BAHAHHE Ha napa-
METpPBl pacnpefeneHdii KPHTHUYECKHX 3HAYeHHH CTATHCTHK, YE€M ABTO-
KOppeJsauusi, BJAHSHHE KOTOPOH HAYHHAET 3aMeTHO CKasbiBaThbesl MNPH
r>0,5.

Pacnpepenenus cratHcTHK Kputepuer [lukcona, o0o0MEHHBIX A
nocjaepopatenbiocTeit U3 pacnpepencuus Ilupcona 111 Thna ¢ BHy-
TPUPSAHOH CBSI3aHHOCTBIO JAOCTATOMHO YAOBJETBOPHTEALHO anNNpok-
CHMHPYIOTCH dHAJHTHYeCKHM pacnpegencHueM Ilupcona Il rtuna.
B kauecrse mnpumepa B TabGa. l.| npuBefeHbl AHAAHTHUCCKHE arl-
NPOKCHMAlLlHH HEKOTOpbIX pacnpeneneHnii ctatHeTHKH Dly npu n=
= 10. AunanuTHueckKoe pacnpejejeHne A4eT HECKOJLKO 3aBbllIICHHbLIE
3HAYCHHUST CTATHCTHK TPH MAJLIX YPOBHAX 3HAYHMOCTH @ H 3aHHIKell-
nele npu «>09. Oavako B o6Jaactax, OOLIYHO MNPEACTABJAOIIHX
NPAKTHYECKHH HHTEpec NpH NPOBEpPKe CTATHCTHYCCKHX runores (o=
=0,01+0,1), coorsercTBHEe MeMKAY OPAMHATAMH IMIHPHYCCKHX H
ANAMUTHIECKHX pacnpeieieHdii CTATHCTHK MOMKHO CUHMTAThH BROJIHE
yioeaersoputenbHniM. [lostomy pacnpeacacuue Ilupcona 111 THna
MOMKHO PEKOMEHA0BAThL [Jd pacuyera KPHTHYECKHX 3Hauenuil craTh-
ctuk Jlukcona npu 3agaBaeMbiX YPOBHSX 3HAYHMOCTH.

Kputhuueckue 3nauenus Kpurepues J[nkcowa, oboduiennwie ANA
pacnpefaenennss [lupcona Il Tuna ¢ yyerom BHYTPHPAANOH CBA3H
MEMY CMEXIHbIMH YJeHaMH psja, AJd ypoBHEH 3HauuMocTH a=1, D
H 109% =B 3aBucumocTH oT n, C; W r TpHBeleHH B peKoMeHja-
uusx [73].

[locnenosarenwnocTs anaiansa 1o o0oOLeHNEIM KpHTepuam J[IHK-
cona coctout B chaeayomem, Jlas anannaupyemoit BuGopku onpeje-

JAIOTCA pacyeTHbBle 3HayeHHs cratHeTHK D mo ¢opmynam (1.5)—
(1.14). Hanee neobGxoanMo onpefeiutb Koap@HIHEHTH acHMMeTpHH
H AaBTOKOPPCJAIAH, HaAeXNbe OleHKH KOTOPBIX pPacCUYHTHIBAKOTCH
HJIH HENOCPEACTBCHHO 10 NPOAOGJIKHTC/ABHOMY pALy HaOMOAESHHH, WJH
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MO0 COBOKYNMHOCTH pPHAAOB Ha peKax-aHaJorax, ecJM HCXOAHBIH psg
Heboapwol. PacueTHbie 3naucHus cratuceTHk [lukcona CpaBHHBAOTCH

e
C COOTBETCTBYIOLUHMH KpHTHYecKHMH D*. Ecau D>D* npu smibpan-
HOM YPOBHE 3HAUHMOCTH @ H ycranosiaeHuwlx C,, r W n, To HyJaeBas

Diy - Puc. 1.3. BaufHne acHMMCTDHH

: ffj H aBTOKOpPEAAAM Ha mnapa-

METPE pacnpeneneHus KpHTHYe-

0 I 1 ! CHMX 3HAYeHHH CTATHCTHKH Kpu-
/ 2 J Cs Tepun (D1).

runoteda Hy 0 NpHRAAICKHOCTH 3/JEMCHTOB alaJdH3HPYeMOil BHIGOPKH
K OAHOH COBOKYNMHOCTH OTBEPraeTtcs W NPHHHMAaeTcH ajJbLTepHATHBIIAsA
Hy 0 TOM, 4TO OAHO HJAH HECKOJBKO 3KCTPEMAJLHBIX 3HAYeHuil npu-
HaAJeKaT APYroH COBORYIIHOCTH.
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TaGawua 1.1

OpnuHaThl 3MNHPHYECKHX pacnpefiencHuill KPHTHUECKHX 3HAYEHHHA
cratucThen D1y w pacnpenenennit Mupcona Il Ttuna naa n — 10

L

r Pacnpepenenne

0,005 | a,01 | 0,02 ‘ 0.05 ‘ 0,10 ‘ 0,20 0,30

'Eg == {}
0 IMUHPHYECKOE 0,54 ] 0,53 | 0,49 | 0,41 | 0,35 | 0,28 | 0,22
[Mupcona 111 0,66 | 0,53 | 0,49 | 0,40 | 0,34 | 0,27 | 0,22
0.9 IMIHpHYECKOe 0,56 | 0,47 | 0,45 | 0,38 | 0,32 | 0,24 | 0,19
[Mupcona 111 0,59 | 0,52 | 0,46 | 0,37 | 0,31 | 0,24 | 0,19

C:=1,0
0 IMNupHIECKOE 0,67 | 0,65 | 0,61 | 0,55 | 0,48 | 0,39 | 0,32
[Mupeona 111 0,70 | 0,67 | 0,62 | 0,563 | 0,46 | 0,37 | 03]
0.9 IMNHpHUECKDE D62 | 0,58 | 0,52 | 0,45 | 0,38 | 0,30 | 0,24
[Mupcona 111 0656|1059 )| 053] 0,44 | 0,37 | 0,29 | 0,23

Ce= 20
0 IMIHpHYECKOE 0,80 | 0,77 | 0,74 | 0,67 | 0,60 | 0,51 | 0,43
IMupcona 111 0,84 | 0,80 | 0,76 | 0,67 | 0,59 | 0,49 | 0,42
0,9 IMIHpPHYECKOR 0,75 | 0,61 | 0,63 | 0,56 | 0,46 | 0.37 | 0,30
[Mupcona 111 0,79 | 0,64 | 0,62 | 0,54 | 0,45 | 0,36 | 0,29

I‘:;T 3.{:’
0 IMnHpHIECKOR 0,90 | 0,87 | 0,85 | 0,79 | 0,72 | 0,62 | 0,54
[Tupcona 111 0,99 [ 093 | 0,89 0,79 ) 0,70 | 0,99 | 0,52
0,9 IMNHPHYECKOE 0,89 | 0,83 | 0,80 | 0,69 | 0,59 | 0,47 | 0,38
[Mupcona 111 0,94 | 0,86 | 0,80 | 0,67 | 0,57 | 0,45 | 0,37

s 3
r Pacnpegesenne

: 0,40 0,50 0,60 0,70 ‘ 0,80 0,90 ‘ 0,95

C.=0
0 IAMIHpPHYCCKOR 0,18 10,05 0,12 0,09 | 0,06 | 0,03 | 0,015
IMupcona 111 0,19 | 0,16 | 0,12 | 0,10 | 0,06 | 0,02 | 0,00
0,9 SunupHIecKoe 0,06 | 0,12 | 0,10 | 0,07 | 0,05 | 0,03 | 0,01
Mupcona 111 0,16 | 0,13 | 0,10 | 0,08 | 0,05 | 0,02 | 0,00

Cs = 1,0
0 SMnHpUYCCKOC 0,26 | 0,21 | 0,17 | 0,13 | 0,09 | 0,04 | 0,02
[Mupcona 111 026 | 0,22 | 0,18 | 0,14 | 0,10 | 0,05 | 0,00
0,9 IMNHpHYECKOE 0,19 | 0,15 | 0,12 | 0,09 | 0,06 | 0,03 | 0,01
Mupcona 111 0,19 | 0,16 | 0,13 | 0,10 | 0,06 | 0,03 | 0,00



[ponoaxenne tata. 1.1

e 4
r Pacnpepeaenune
0.40 0,50 ‘ 0,60 0,70 0,80 0,90 0,95
C:= 2,0
0 SMnHpHISC Ko 03610291 023 0,18 0,12] 0,06 | D03
[Mupcona 111 035 ( 030 | 0,25 | 0,20 | 0,14 | 0,07 | 0,01
0.9 SMMHpHYECKOe 0,24 | 0,19 )| 0,i5| 0,11 | 0,08 | 0,04 | 0,02
Mupcona 111 0,24 | 0,20 | 0,16 | 0,12 | 0,08 | 0,03 | 0.00
Cs= 3.0
0 IMnHpHYeCKoe 0.46 | 0.38 | 0,31 | 0,24 | 0,17 | 0,09 | 0,04
[Mupcona 111 0451039033 027 | 0.20 | 0.11 |0.03
0,9 SMnupHIecKoe 0,31 | 0,24 | 0,20 | 0,15 | 0,10 | 0,05 | 0,02
Mupeona 111 0,321 026 | 0,22 | 0,15 | 0,11 | 0,05 | 0,00

O6o6wenne Kpurepus CmuprHosa — I'pab6ca. [1posepuTh BLIGOPKY
Ha HaJHyHe OAHOro pPe3KO OTKJOHAIOWIErocs 3Ha4YeHHs MOXKHO TNpH
MOMOLLH cTaTHeTHKH (, KoTOopas BuuHcAdeTcs: no dopmyaam:

S5 MAKCHMAJIbHOrO wieHa BHIGOPKH

Gy = (un—1)/S, (1.15)
oA MHHHMAaJbHOro ujenia BulBOPKH
G, = (y—u)/S, (1.16)

rae § — cpejiee 3navueHHe aHAJH3HPYEMOIl NOCAENOBATENBHOCTH; S —
cpeaHee KBaJApaTHUCCKOE OTKJOHENHE,

Bnepeuie 0 nonoGHoft cratucTHke ynomusaetcs B padore K. ITnp-
coua {111]. Maspsecrunit coserckuii matematuk H. B. Cmupnos mnc-
caegosan pacnpepeienne cratuctukm G W coctaBua  TaGARUbI
a %-1nbix 3Havenni aas 3=<n<<20 [15, 85]. Boaee moppobuo pacinpe-
peaeine 5Tofl cratTHeTHRH u3yueno @. Tpa66com [109]. Tlosromy
B OTEYCCTBCHIION JHTEpAaType NO MaTeMaTHYECKOR CTATHCTHKE KpHTe-
pnit G noayuua nassanue kpurepuss Cmupnosa — I'paGbea.

Kpurepuit Cmupriosa — ['paG6ca mpefHa3HAueH A5 aHANN33 Bhi-
GOpPOK W3 HOpMAJLHOTO pacnpeneieliysi, MO3TOMY OH, Kak H KpHTe-
pun [ukcona, 6Gua ofobuieH A/ ABTOKOPPENHPOBAHHBIX MOCJAER0-
pateabnocteit u3 pacnpenenenns [Mupcona [l twma. CratucTHkH
NGOGLUICHHOrO KPHUTEPHA onpeaeasaucs ¢ ucnoassosanuem MCH aas
REIGOPOK ofnmema n, pasworo 6, 10, 20, 30, 50, 70 u 100 u3 rene-
pajibHOil COBOKYIIHOCTH, NpHHajjexaueil pacnpeaenennio [lmpcoua
111 tuna, obuium obvemom N = 2000 n. KosddHunentor acHMMeTpHH
G. renepaJibHOfl COBOKYNHOCTH HasHauaguch pasubimu 0; 0,5; 1,05
1,5: 2,0; 3,0 u koshduunents aBTOKOppeasunn r — paBHuimu 0,
0,5, 0,9.
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Paabl ruapojiorHYecKHX XapakTepUCTHK, MCIOAB3YEMBIE AJs ana-
JiHza W pacyeTos, Yaule BCEro HMET MPOAOIKHTENbHOCTL Habaoe-
niit He menee 20—30 aer. Insn soeibopku obwema n=20 npu C,=0
i r=0 moxno cpasuuts 1,0 u 10 %-Hule KpuTHUCCKHEe 3HAYCHHA cTa-
THcTHk CmHpHoBa — I'paG6ca, npusesennbie B paGortax [15, 86], co
SHAYCHUSAMHE CTATECTHK, NOJYYeHHBIX B HacTosilled paore:

R L B e U AT A R |
G it 108 O RN e
;A R N S R TR

rioe Gy —rabAuYHBIE TEOPETHUECKHe 3Hayenusi cTaTHcTHK CMHp-
Hosa — I'pa66ca npu a %-nHom yposHe 3snauumoctTH; Gy — a %-Hble
KPHTHYECKHEe 3Ha4eHHsA, noayuennblie Ha ociose MCH.

Kak suaHo M3 npuBefleHHOro npumepa, HeGOJbILAS CUCTEMAaTHUe-
CKa# NOTPemwHOCTs No AanueiM MofeaupoBanusa (A=|Gr—Gy|) y6ui-
BAGT € YBEJHYCHHEM YPOBHS 3HAYHMOCTH W npH n=30 [OrpeiuHocTh
A<0.01 ans seex a=0,01.

B ofuiem cayuae paccyuTallHbie KPHTHYECKHE 3HAYEeHHS CTaTH-
crikn CmupuoBa — I'paG6ca npuBoasarest ¢ TouHoctbio go 0,01, A6-
COMITHAS NOTPEmHOCTs A NO AaHHBIM MofAeanpoBanua aas C,=0 u
r=0 B cpeadem anf a B uutepsasc or 1 go 10 % cocrasasier:

P g - e G—10 10—20 20—30 =30
B sl TS 0,05 0,03 0,02 <<0,01

[lostomy o6vem renepanvhoii cookynHocts N, H3 Kotoporo dopmu-
pyerest 2000 BhiGopounblx cTaTHCTHK KpuTepus Cmuprosa — [paG6iea,
MOMHO CYATATH AOCTATOYHBIM JJS ONpeleNeHHs o 'E;a-uux KBAHTHJeH
pacnpefcaenns cratHcTHK. Jlaa kamaoro BapHanTa Ha3HauyeHHBIX
Cs, r n_BHIGOPOK o6GneMa n no 2000 3uavennit cratucruk Cwmup-
nosa — I'paG6ca nocTpoeHsl HX 3MIHpPHYCCKHe pacnpenencHus. 3a-
TeM 3TH pacnpeaeeHuss rpadHyeckH anipoOKCHMHDPOBAJIHCE H C HHX
Guan onpepenensl a %-upie kBautHAH (1, 5 u 10 %-nue).

Bansiine aBTOKOPPEJNSAIHH W aCHMMETPHH HA CTATHCTHKH KpHTe-
pust Cmupuosa— 'pa66ca Gy npu a=5 % noxaszano na puc. 1.4, u3
KOTOpOro CJACAYeT, 4TO AaBTOKOPPEJsUHsi aHaJHSHPYEMHEIX BHIGOPOK
YMEHBIIAET KPHTHYECKHE 3HAYCHHHA CTATHCTHK H BJAHSIHHE aBTOKOP-
pesilii BO3pacTaer 10 Mepe YBEJHYCHHA ACHMMETPHH. ACHMMCTPHS
OKa3BIBACT POTHBOMNOJONKHOE BJAHAHHE M YBEJHYHBaeT craTHCTHRY Q.
Komnencaunonneii apdext or oanospementoro sansuus C, H r Mo-
KeT nabaAATLCA B YACTHLIX cayuaax npu maasix C, u GoABHINX T.

B obuem cayyae MOXKHO cIeAaTh BHBOA O HEKOPPEKTHOM HCMOJgb-
JOFAHHH KpHTHYeCKHX 3naueHud cratucTHKk Cmupnoea—I pa66ica, on-
PCAETEHHBIX B [IPEANOJOXKCHHH HOPMAJBHOTO pacnpefiesjeHHs aHaJH-
SHPYEMOH COBOKYMHOCTH, TOTAd4 Kak B AeHCTBHTENLHOCTH e¢ pacnpe-
ACJEHHE ACHMMCTPHUHOE W HMEET MECTO 3HAUHMAas ABTOKOPPEAsUHS
MERLY CMeKHLIMH uynenamu. Ilostomy naa acummerpuynsix pacnpe-
ACACTTHA  HCNOJAL30BANHE KPHTCPHEB, OCHOBAHHBIX HA TEOPHH HOP-
MAJLIIOr0 pacnpeac/icHif, B psale ciayuaeB HPHBOAHT K TOMY, 4TO
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BLISIBJICIHO® <«AHOMAaJbHOE» COOBITHE B ACHCTBHTEJNBHOCTH YKa3bIBACT
Ha OTJHYHE pacrnpeiceHHs aHaJAM3HPYyeMOA BHIGOPKH OT HOpPMAadb-
Horo. llonydeHHBli BHIBOJ BIOJIHE COTJIACYeTCS € ONyGAHKOBAHHBIMH
pance paboTaMi NO anajH3y MHBIX ACHMMETPMUHLIX pacnpegerenuil
[17, 107].

Has cratueruxu Gy NOJYYEHO, YTO ACHMMETPHS HCXOMHBIX BLIGO-
POK YMEHbIIACT KPHTHYECKHC 3HaYE€HHMA CTATHCTHK, a4 aBTOKOppe-
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Prc. 1.4, Bansnme acHMMETpPHM M anTOKOppeJsiHH Ha CTATHCTHKY G KpHTepHA
Cuupnosa — I'pab6ca npn a=5 %.

JALHSA HX HeCKOJNbKO yBesqHuuBaer. Kpome Toro, BJAHSHHE r 1e OJH-
HAKOBO TIpH Manbpix W Goapminx snauenusx C, B kauectse npumepa
na puc. 1.0 nokaszano saustue C; W r Ha KPHTHYCCKHC 3HAYCHHsI CTa-
THCTHKH G npu a=5 %.

Haun6onece cymectBennbim BOmpocom MPpH CpPpaBHEHHH pACUYETHHIX
W KPHTHYECKHX 3HayeHui cratucTHK CmupHoBa — I'paG6ea, npen-
CTABJAEHHBIX, Hanpumep, B [73], ABAseTca OlCHKA BEIOOPOUNLIX 3Ha-
seHuH C, u r. Tak Ke Kak WM JJIs KPHTEpHEB JIHKCOHA, HAZCHKHAR
OLICHKAa STHX NapaMeTpoB MOMeT OBITL NPOH3BENECHa N0 COBOKYIM-
HOCTH PANOB-aHAJON0B, HAXOAAILHXCS B OAHOPOJAHOM paioHe.

Pacnpejle/ieHHs KPHTHUECKHX 3HAYCHHA CTATHCTHK KPHTCPH S
CMuproBa — I'pab6ca y10BAeTBOPUTEABHO annpoKCHMHPYIOTCH ana-
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JutnueckuM pacnpeapeaennem [Tupcona III Ttuna, B ra6a. 1.2
NPHBEACHLl KBAHTWIH TpadueckH CrIa)XCHHOro 3MIHPHYECKOrO pac-
npeaenenus cratHeTHK (Gyp u Gy) M ananorsunbie KBaHTHAH pachpe-
aeneuust Ilupcona 111 tuna. [lpn a=1 Y aunanutuueckoe pacnpepe-
JEHHE B OCHOBHOM JaeT HeCKOJLKO 3aHHKEHHLIe 31avYeHHH CTaTHC-
THK, OAHAKO NOTpemHocTs WX Heeyuectsenna (A<S0,02) w npu a>
>3 % couamepuma ¢ NOrpeliHOCTLI0 PACYeTAa 9THX CTATHCTHK C MNO-
Monbio moneauposanns no MCH. [lostomy MoxkHO npuusth, uto

Gy

Pue. 15 Bansinne acHMMeTpuu W anTokoppesAumn ma cratiuctuxy G, KpuTepHs
Cmupuosa — I'pa6ibca npy a=>5 %.

pacnpencyenie KpHTHYECKHX 3HAYCHHH CTATHCTHK 0006HIENHOrO KpPH-
repusi Cuupnosa — I'paGGca npunaaieskur pacnpemencnnio Ilnpceona
I Tana. [In1s npakTHuecKoro HCnogb3oBaHHs 060BIICHHOIO KPHTCPHA
Cmupuosa — ['paGlca pekomenayloTcsi KpHTHYCCKHE 3HAuelHsi CTa-
THCTHK nipH a=1,5 u 10 %, kotopue npueescun B [73].

Has Toro uTtobBl NPOBEPHTH HECKOJBKO OTKJOHSIOUHXCS OT 00-
el COBOKYNHOCTH BeJHYHH HAH OIEHHTh OAHOPOAHOCTL IMIHPHUE-
CKOH (YHKIHMH DpacCHpe/leNieHHd, MOKNO NnPHMelHTs 0606MeHHbIe KPH-
repun dukcowa n Cmupuosa — I'paG6ea ans psga Bi, kotopuii dop-
MHPYETCS M3 psilla PaHMHPOBAHHLIX 3HAYEHHH Y; C HCNOJL3OBAHHCM
cacAyuux npeobpasopaHuil:

B;= Ay,/AU,, (1.17)p
rAe AYi — NOCASAOBATE]LIBIE DA3HOCTH PAHKUPOBAHHBIX 3HAYEHHHA
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Tabanua 1.2

IMNHPHUECKHE PACNPENEACHHS KPHTHYECKHX 3HANEHHH CTATHCTHK Gy w G
W WX annpokcumauua pacnpeneaenwem Iupcona Il vuna npu n = 50

o
- P Cn DN A 0,01 0,06 0,10 0,01 005 0,10
| £ o
Cy= 10
0 IMOHpHYECKDe 3,38 3,00 28] 3,38 3,00 2381
[upcona 111 3,36 298 2,79 3.36 2,98 2,79
0.9 IMITHPHYCCKOE 3,08 2,67 2,52 3.08 2,67 2,2
IMupcoua 111 3.04 2,69 253 3.04 2,69 2,53
C:=1,0
0 IMMHpHYCCKOoe 459 4,00 3,74 2,06 191 I1.83
[Mupcona 111 4,55 3.97 3,70 203 1,89 1,82
0,9 IunupHIECKoe 3.72 3,25 3,05 240 2,10 1,96
[Mupcouna 111 3.68 3,25 205 233 208 1,96
Cs = 3,0
0 IMMHPHICCKO 6.06 5,51 5,15 0,97 0,89 0,84
Mupcowa 111 6,12 544 5,08 0,96 0,89 0,84
0.9 IMMHpPHYCCKOE 5,23 4,61 4,25 1,46 1.,28° 1,17
[Mupcona T11 5.21 458 4,27 1,48 1,27 1,17

Yi; AU;— nocnenosatenniisie pasiocTH HOPMAaJH30BAHHBIX 3MAYCHHI
U; [2], KoTOphie COOTBETCTBYIOT YMOPSAOYEHHBIM 3HAUCHHSIM yepes

P;=mi(n+ 1), (1.18)

rae P;— sMoHpHYecKas BepPOATHOCTL YNOPSAZOUENHOTO i-To 3JeMelTa,
M — ero NopAaKoBLIH HOMeEp.

B rTom cayyae, ecqm MCXOAHAs aHAAM3HDYeMas MNOCJAeLOBATENb-
HOCTB YY; HEOAHOPOAHA, B TOUKE paspbiBa OAHOPOAHBIX TPYII Psij
B; umeer «puiGpoc». IlpeasaraeMbiM cnocoGoM MOMKHO He TOJNBKO
KAUecTBCHHO YCTAHOBHTh HEOAHOPOAHOCTE 3SMMOHPHUCCKONR (QYHKIHH
pacnpeienettst, Ho H ONMPEACAHTL KOJHYECTBO BeJHYHH B Kamkaol
oaropoaHou rpymie, Ouenka s¢eKTHBHOCTH NpejiaraeMoro npueMa
npuBencHa B pabore [60],

lpumepsi  ucnoabzoBanus o6o6uennHblx KpuTepues JIHKCOHA W
Cmuprosa — I'pa66ea. [lpakTuueckoe npuMeHeHue KpPHTEPHEB, 0606-
WEeNHsIX nast pacnpefenenus Ilupcona III thma n asTokoppesanpo-
BaNHBLIX PANOB HAOMIOAEHHH, OBIO PACCMOTPENO HA CAEAYIOUIHX MpPH-
Mepax.

[Ipumep 1. CratucTHUCCKHA anajau3 BpeMeHHOro psifa Ha
PE3KO OTKJIOHSIOIMECS BeNHYHHBI Mo KpuTepuio JIHKcoHa.
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Ins aHajin3a BuIOpan pAA CPeAHHX CYTOYHBIX MaKCHMAaJbHBIX pac-
XOAOB BOALI BecenHero nojopoabd ua p. Oxere y . Haanopomxckuit
[Toroer ¢ of6muM nepuogoMm Habmwomenu#n n=90 nger (1885—1916,
1918—1975 rr.). DMnupHuecKass KpuBas o0ecineueHnocTH AJsi 3TOrO
paga npeacrasiaena na puc. 1.6, OfHO 3HaUeHHE MAKCHMAaJbHOrO
pacxofla pesKo OTKJOHSIETCS OT OCHOBHOH COBOKYNHOCTH. MoxHO
NpeANnoOKHTb, 4TO JHGO 3KcTpeManbHoe 3HaueHHe (Q=868 m?/c)

aumic

a00F
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400
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0 I | | [ L 1 | | 1]
gorot-f & .0 - 80 95 5 889%

Puc. 1.6. IMnupuucckoe pacnpejielcHie MakCHManblbX pacxojos poaw #a p. Oxere
y A. Hagnopomcksuit IToroer u ero auannTHYeckas annpoKCHMALHA pacnpejejeHHeM
[Mupcona 11 Tama.

| — peck paa nalmwoaenud, 2 — pan HabawacHHR Gc3 MaKCHMYMa,

006ycJOBAeN0 norpelinocTLio HaMepedns, aubo pacxoa chopmupopan
KOMIIJICKCOM MeTeopoJorHueckux (akTopoB pelkoil NOBTOPACMOCTH,
H HCTHHHYIO SMIHPHYECKYW OO0eCneueHHOCTh BO3MOMKIO ONpPeaenThb
10 KOPOTKO# BhIDOpPKe.

[lo dpopmynam (1.5)—(1.14) paccuuTeiBasuch CTAaTHCTHKH J[lHK-

e
COHa AJS MakcHMaJbHOro ujeHa awaausaupyemoro psiga: D1y=0,308;
o

i e -

D2x=0,311; D3x=0,308; D45x=0,384 n D55=0,404. Ecau npeano-
JOMKHTL, UTO 3MNHPHYECKOe pacnpeaeseHie MakCHMalbHBIN PacXxoloB
BOJILI  ANMPOKCHMHPYETCH OpPMaJibHbIM  3aKOHOM  pacnpefeseHis,
MOMHO ONpeledTh KPHTHUYECKHE 3Hauennsi ctatuceTHk Jlukcona mpH
n=90, Ci=0, r=0 1 a=19% coraacuo [73], 3TH 3HAYCHHS pPAaBHHL:
DIx*=0,26; D25x*=0,28; D35*=0,29; D45*=0,31; Dox*=0,32. llpn
CpaBiieHHH COOTBETCTBYIOLWIAX PACYCTHBIX M KPHTHYECKHX 3HaycHu
cTATHCTHK BHAHO, uto Dx>Dx* npu =001 aaa sBcex xpuTepues.
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Tlostomy ¢ BepoatHoctbio P>99 % MoXHO NPHHATH rHNOTE3y O Ha-
JHYHH Pe3KO OTKJOHAOUWIErocs MAakKCHMaJbHOTO 3HAUCHHS pacxoja
BoAbl. B sTom cayyae neoGXOAMMO HCKJIIOYHTHL aHOMaJdbHBIA 3KCTpe-
MYM, ecJdH 3T0 omHboYHAas BeJHYHHA, HJH NepecYHTATh €ro SMITH-
pHYeckyo ofecneueHHoCTh A4a OoJee NPOAOJAKHTENLHOrO MepHoja.
Ecan HCKIWOUHTE MaKcHMaJbHOE 3HAYEHHE H MepecuHTaTh NapaMeTphl
IMNHPHYECKOro pacnpefenehus npu n’=n—1=89 gmer, To axwaauTu-
qecKas annpoKCHMAallug SMNHpHYeCKoro psaaa pacnpeaeneuus [Inp-
cona 1II Tuna umeer BHJ, nokasauneiii na puc. 1.6.

Oanako paa HabJOAEHHIT 33 MAaKCHMAJbHBIMH PAacXo/laMH BOJbI
iHa p. Onere y a. Haanopoxcknit Iloroct siBasieTcsi acHMMETPHUHBIM
H HMCET BHYTPHpsiAHYIO KoppeasuHio, Tak Kak C.=1,13 u r=0,19
CTATHCTHYECKH 3HAaYMMBbl. Toria npH cpaBHeHHH PacUYCTHBIX H KPHTH-
YECKMX 3HAYeHHH CTATHCTHK, NOJYYeHHBIX H3 Tex oke Tabauuw npH
n=90, C;=1,13 u r=0,19, 6Gyayr HMers MECTO HepaBeHCTBA:

Bl = DEﬁB{DIH 0,31 npu &= 0,10;

D2y =0,28 npH_ a=010< D?H —0,311 < D2y =0,32 npn o= 0,05;
DSH {13{!84::[}3”_036 npu a=0,10;

D4y = 0,36 npu a = 0,10 < Ddy = 0,384 < Ddy = 0,40 npu o = 0,05;

D5y = 0,37 npit o= 0,10 < D5, = 0,404 < D5y = 0,41 npu o — 0,05.

M3 nepasencts caeayer, uto npu a=0,05 runoresy o HaJH4YHH
€aloMaJbHOH» BeJTHUHHLI B HCC/Ae[lyeMOM PSAY MOXHO OTKJOHHTbL MO
Becem nATH KpurepuaMm. IlostoMmy Her QocTaTOUHBIX OCHOBaHHiT CuM-
'TATL AHANH3HPYEMBI pPHA MAKCHMAJbHBIX PAacXofloB BOABI HEOMHO-
poanbiM. [eHeTHuyeckHil anaju3 noO3BOAHJ YCTAHOBHTbL, 4TO 3SKCTpe-
MaJabHblil pacxoj BOAB HMeeT ccTecTBeHHOe NpPOHCXOoXKjeHHe, chop-
MHPOBaH peAKHM coueTannem croxkodopmupywoiux daxkropos. An-
npokcuManus Beero psga Habmogennit pacnpencnaenuem [lupcona
[Tl Tuna rtakxe npusegeda Ha puc. 1.6 W OGoablie COOTRETCTBYeET
IMITHPHYECKOMY pacupescaennio B obGaacTax Majablx obecineyenHo-
CTCH, UCM anNpPOKCHMAUHA TOro e paja 6e3 MakKCcHMyMma,

[Tostomy npu ucnoavb3oBannu kpurepus [ukcona 6e3 yyera acuM-
METPHH H ABTOKOPPENAUHH MOMKHO HEBEPHO HCKJAWYHTH AHOMAJbHbIE
IKCTpEMaJbHbIe BEAHYHHBL M TeM CaMLIM CYLIeCTBEHHO 3aHH3HTH pac-
YeTHBIC MAKCHMaJbHble pacxoAbl B ob6JacTaAXx maabix obecnedeHnocTei.

[Tpusmep 2. Tlpumenenne obobutenHoro kpurepus CmuphHoBa —
[[pabOca ansn ananusa BpeMeHHBLIX DPAAOB Ha PE3KO OTKJOHAIOLUIHECS
BCJTHYHMHBL.

boian npoananausupoBansl 1WeCTh PHJAOB CPEAHHX CYTOYHHIX MH-
HHMAJbHBIX Pacxo/0B BOALI JIeTHe-OCCHHero nepuoaa B paiiowe [op-
roro Aarasa: p. Ilecuauas —c. Tounasnoe, p. ¥peya —c. Ourynai,
p. Yapww—c. VYern-Kymup, p. Anyii —c. Crapo-TeipeiukuHo,
p. byxrtapma —c. Tleun, p. llapaska — c¢. [llapaska. [lepuon HaGaio-
AelHH 3a CTOKOM AJs BRIOpanHBIX pafoB coctaBaser ot 40 no 49 jer.
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3nayenus cratucTnk CmupHoBa — [paGlca, BbIYHCACHHEIC AAsi HaH-
GOMBIIHX YIEHOB STHX psifos, pasubi: Ga,=3,389, Gn,=3,394, Gp,=

= 2,739, G.-..—SEQ.’E Gn,—3522 G,.-,,—B?{}E

[Ipn cpaBHeHHH pacyYeTHHIX 3MAYCHHH CTATHCTHK C KPHTHYECKHMH
Gy™ npu ycJOBHH, UTO 3MNHPHYECKHE DALl COOTBETCTBYIOT HOPMAaJb-
HOMy pacnpefnenaednio, 1. e, C,=0 u r=0, noayyaercsi, uTo rHNOTE3a
O NPUCYTCTBHH B paAsax HabMOAEHHH pe3sko OTKJIAOHSWLIerocs pac-
Xoaa JAasi NATH H3 MIECTH pPAJOB MoXer ObITh NPHHATA ¢ BCPOAT-
nHoctsio P>99 %. Oanako sMiuHpuueckne pacnpejlejieHHs BhIOpaHHbIX
PAAOB SABJAAIOTCH ACHMMETPHYHBIMH H B psgax ycralnosjeHa 3HAYH-
Masi aBToKoppeasuua. Kpome Toro, aHa/Ju3 Kak 3MNHPHYECKHX KpPH-
BLIX paclpefc/eHHit MHHUMAJAbHBIX PACXOJ0B BOJH, TAK H PALOB Me-
TEOPOJIOIrHUEeCKHX CTOKOQOPMHpYIOUIHX (G aKTOpOB HE NOATBCPAHIA TH-
noTesy O HaJHUHH «2HOMAaJbHLIX® BeJHYHH B BHIOpaHHBIX paaax. Bo
BCEX cJdyyaax He OblJIo OCHOBAHHI cYMTATL, 4YTO NabJioAennbie IKe-
TpemMalibHbl¢ pacXoibl CYILECTBEHHO OTJAHYIE KAaK Mo CBOeH MpHpojae,
TAK H M0 3HAYEHHI0 OT ocTajbHHX wienos BeiGopok. Tlostomy nas
KOPPEKTHOH TIPOBEPKH THMNOTe3sl HeoDX0AHMO BOCIOJIL30BATHCH
TabAHYHBIMH 3HAYEHHAMH CTAaTHCTHK KpHTepusa CmuphHosa — ['palGbea,
OnpeaeeHHblx ¢ y4YeToM KO3(P(PHUHCHTOB ACHMMETPHH H AaBTOKOp-
pensiuuy.

Ob6bem HAOJIOAEHHR KamxA0H OTAeJbBHOH BHIOOPKH HBHO HepocTa-
TOUCH JJIsi NoJyyeHHs HagexHux oueHok C, u r. Ilostomy 3tH xa-
PAKTCPHCTHKH OLIAM Onpeaesens! MO COBOKYNHOCTH PsaoB B BuiGpai-
HOM pafioHe, KOTOPHH MOMKHO HPH3HATH oAHOpoaHbIM, [Ipuanakom
OAHOPOAHOCTH CJAYKHJAA KAK TCPPHTOpPHAABHAS GJH30CTb IOCTOB Ha-
OofcHHA TIPH OAHOPOANLIX (PHIHKO-reorpaHYecKHX YCJIOBHAX, Tak
M CTATHCTHYECKHH KPHTEpPHH, NPHHIHI KOTOpPOro OCHOBaH Ha nepe-
ceeHHH CpeAHHX KBaJIpaTHYECKHX JIOBEpHTEJbHHWIX HHTEpBaJOB
CMEXKHBIX 3HaueHnit mapametpoB C,, r B paHaKHpoBalHOI TnoOCaeA0-
pateapHocTH [81]. Ha ocHoBanum mnepeuHcJeHHBIX YCJOBHH B OJHO-
POAHEI pafoH OBIJIH BKJAIYEHbl BCE LICCTh AHAJH3HPYEMBIX BBIOOPOK.

[Tpunuman paccyuTaliHble OCpejlHeHHBIE 3HAYEHHS [apamMeTpoB
B KauecTBe OoJee Halexnbix ouenok Cg; M 7 OTAENLHBIX KOPOTKHX
psjoB, no pekoMenaauuam [73] naxoauM KpHTHYECKHE 3HAYCHHA CTa-
THCTHK Gn* npu C.x=1,40 u ry=0,257, a Takke cOOTBETCTBYIOUIHX

(i=1+6). CpasHerne pacueTHbiX 3HaueHuit cratucTuk Cwmup-
iopa — ['paGbca ¢ KPHTHYECKHMH, BBIYHCJCHHBIMH C YYETOM acHM-
METPHH H aBTOKOppeasunH, mokasano, uro Gy<Gyx* aas a«>0,10.
[losTroMy ecTh BCeé OCHOBAHHS OTKJAOHHTHL I'HNOTe3y O HAJHYHH PE3KO
OTKJAOHHIOLHXCA BEJHYHH KaK MaJOBCPOATHYIO H NPHHATE ajJbTepHa-
THBHYI0O 06 OTCYTCTBHH AaHOMAaJbHBIX 3HAYCHHH B anajH3HpyeMhIX
pAAAX.

[Ipumep 3. Ilpumenenue xpurepueB JlHKcona aad BLIABACHHS
IPYIILL PE3KO OTKJIOHAIOUHXCH 9JIEMEHTOB.

B kauvecTBe npumMepa pacCMOTPeH P MaKCHMAJALNLIX CPeAHHX
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CyTOUHBLIX pacxofoB Boasl Ha p. Ocrep —c. XOAyHb ¢ HCPHOAOM
nabaogenunit n=25 aer (1951—1975 rr.). IMnupHUecKkoe pacnpejeJe-
HHE 3TOTO paga npeiacrapieno #Ha puc. 1.7. M3 pucyHKa BHAHO, 4YTO
CYUIECTBYeT 3aMeTHOE pasjuuHe MemAy BepXHCH 4YacThi) KDPHBOH
(Bocemb 3HaueHHil pacXofoB BOABI) W HHXKHEH YacThlo, COCTOsMIEH
u3 ocraswnxcs 17 anauednit. das npoBepkH OAHOPOAHOCTH IMNHPH-
YECKOro pacnpejesienis MCHOAL30BAH KpHTepHH [lukcona, KoTOpbiH
npumeinied K npeoGpasosannomy paay B; no (1.17). KospduuneHTni
ACHMMCTPHH H ABTOKOPpPeJsilHH NOJYYEHHOro psiaa OBIH OUCHelh
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Puc. 1.7. Smnupnyeckoe pacnpeaechie MaKCHManbHHEX pacxonoe soast Ha p. Ocrep
y ¢. XojiyHb.
| — nataopeHAke BeANYHIEL, oTMcdeHnbe B [74] Kak COMHNTEALHBC.

N0 COBOKYNHOCTH IiecTH psjos-ananoros [60]. Kos¢duuuent aprokop-
pensiuuu r pana B; oka3ajcA CTaTHCTHYECKH HE3HAUHMBIM, NO3TOMY
OH NPHHSAT PABHBIM HYJ10, KO3(QOHHIHEHT aCHMMETPHH O0BEAHHEeHHOH
coBokynuoctH C,=1,5. Paccunrannpie snmauenus cratHcTHK [lHKCOHa

no paay B: aas p. Ocrep —c. XoAyHb paBibl: D1y=0,625, D2y =

=0,625, D3x=0,625 Ddy=10,664, D5x=0,669. CooTBeTcTBYIOIIHE HM
KpuTHyeckne 3uauvenns Dy* onpegenenn npu Ci,=15, r=0 n a=
=5%: DIx*=0,28, D25y*=0,50, D3x*=0,62, D45x*=0,58, Doy*=
=0,58. U3 cpaBHeHHsn pacueTHHIX H KPHTHYECKHX 3HAUEHHH CTATHCTHK
¢Jeflyer, YTO THNOTE3a O HaJHYHH PE3KO OTAHYAOILErocs 3HauyeHus
B pagy B; ne orkjaonserca ¢ BeposTHocThi0O P=95%. Tlostomy co-
rJAacHo MPHBCAEHHOMY BbIIe NpaBHAY, Pl MAKCHMAJbHBIX PAacXoAoB
BOALI HMEeT «TOUKY BO3MYLIeHHA» H ABASETCA HEOAHOPOAHBIM, CO-
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CTOAWHM H3 AByX uactedi. K nepsoil yacTH psaga npHHagiexar Bo-
CeMb pacxXofpOB BOABI, NPHYEM IUECTL H3 HHX OTMeuenn B [74] Kak
COMHHTEAbHBIE.

Takum obOpa3om, MOXKHO NPH3HATH, YTO HEOAHOPOAHOCTH IMIIHPH-
YCCKOH (YNKIMH pacinpeaejeHHs BhI3BaHA MOTPelIHOCTAMH H3Mepe-
HHH MaKCHMaJbHLIX PacxoiaoB BOHL.

1.2.3. OGobwenne KPHTEPHER OLLEHKH OAHOPOAHOCTH
CPEAHHX, AHCTepCcHi M dyHKUHA pacnpeaeaennn

Hapywenue BryTpupsANO# OZHOPOAHOCTH (CTAaUMOHAPHOCTH) ps-
J0B FHAPOJIOTHYECKHX XaPAKTCPHCTHK MOMKET HMEThb MECTO B Pesyiib-
TATE ECTeCTBEHHOH H3MEHYHBOCTH CTOKa, BJAHAHHA XO3sHCTBeHHOMN
ASTENLHOCTH H OOBCAHHEHUS] TEHEeTHYECKH HeOAHOPOIHBIX THAPOJIO-
THYECKHX XdPAKTEPHCTHK B, IAHHYI0 COBOKYMHOCTS.

Onnopoanocts  (CTAUHOHAPHOCTL) PAAOB  FHAPOJOTHUECKHX XAa-
PAKTepHCTHK MOMET HapylUlaTbCHd B pe3yibTaTe MHOTOBEKOBOH H3-
MEHYHBOCTH KJHMATHUECKHX (PakTopoB.

Bausanue xo3afcTBeHHOH AeNTENLHOCTH Ha pPeYHOH CTOK MOMKET
NpOSABAATLCH B pPasHooOpasHbix dopmax: OT HenocpeicTBeHHOrO BO3-
NEHCTBHA, KOTAA OCYLIECTBJsieTcA Nepepacipefesenue cToka Bo Bpe-
MeHH H IpocTpaHcTBe (BOAOXPAHWAHINE, NEPeOPOCKH CTOKa H T. 1),
70 KOCBEHHOrO BO3/ICHCTBHS HA COCTABJAfIOUIME YDABHEHHS BOANOrO
OajlaHca, OCYUIECTBJISIEMOr0 4epes H3IMEHCHHE OTAGIBHLIX (HIHKO-
reorpa)uueckux XxapakTepHcTHK OaccelHOB (BIpyGKa JICCOB M JIeCO-
nocajKki, ocyuieHHe 60J0T H MeJHOpalHs 3eMelb H T. 1.).

B HEKOTOPBIX H3 OTMeYeHHLIX CJAy4YaeB OLEHKA OAHOPOJAHOCTH MO
KPHTEPHSAM MaTeMaTHUYECKOH CTATHCTHKH MOXKET W He nortpefoBaThed,
MOCKOJbLKY H3MEHCHHs ONEHOK napaMeTpoB pacnpeiefeHns THAPOIO-
FHYECKHX XapaKTePHCTHK oueBHIAHb. [eificTBuTenbHO, Bpfg JH BH-
30BET COMHEHHEe HeONHOPOAHOCTh psja MAaKCHMaJbHBIX PacXoLoB
BOALI A0 H MOCJe CO3AaHHA BOAOXPAHHJAHMILA, OCYLLECTBJAWIIEr0 Cce-
30HHOC peryJHpoBanue CTOKa, HJH HeOAHOPOAHOCTL H3MEeHYHBOCTH
FrOLOBOr0 CTOKa A0 H TOCJe COo3[Aanus BOAOXPAHUJAHWILA ¢ MHOTOJET-
HHM pPeryJiHpoBalueM CTOKA.

B Tex cayuwasx, korga (u3H4YecKOro aHadH3a HCAOCTATOUHO IS
BLIABJEHHS HEOLHOPOAHOCTH psaga nabawacHuik uam Tpebyercs oie-
HHTB, JI0 KaKHX NOD H3MEHEHHE TapaMeTpOB pacupeaeNeHHs IHJI-
POJOrHYeCcKHX XdapaKTepHCTHK MOJA BO3ACHCTBHEM eCTeCTBCINBIX HJH
HCKYCCTBEHIBIX NPHYHH MOMKeT OBIThL NPH3HAHO He3HAUNTENLHBIM (Ha
(poHe ecTeCTBCHHOH H3MEHYHBOCTH paccMaTpHBAaeMoill XapaKTepH-
CTHKH), Ledecoofpasino HCnoJNbL30BATh CTATHCTHYECKHE KPHTEPHH.
[Ipumenenre craTHCTHYECKHX KPHUTCPHEB NO3BOJSET [OJYYHTL KOJH-
UECTBEHHLIC XAPAKTePHCTHKH, KOTOPLEIe MOryT OBbITh HENOCPCACTBEHHO
HCTIOJB30BANIBL i AaHAJNH3a OAHOPOAHOCTH PANOB THAPOJOTHYCCKHX
X4PAKTCPHCTHK H HX NapaMeTpoB, a TakkKe CJAVKHThL B KAUCCTBe
HCXOAHOH HH(POPMAUHH [IPH PErHOHaNbHBIX 0000ILEeHHAX.

AHann3 BHYTPHPSAANOH OAHOPOAHOCTH PHIAOB THAPOJOrHUEeCKHX
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XdpaKTepHCTHK MOMKET OBITbh BbllIOJIHEH ABYyMsi cnocobGamu: 1) Ha
OCHOBAHHH NapHOro cpaBHEHHA, 2) HA OCHOBE aHaJH3a COOTBETCTBHA
IMIHPHYECKHX W TEOPETHYECKHX KPHBLIX pacnpeaeachnss subopou-
HBIX CTATHCTHK.

[lepoeifi cnoco6 npumensercd, Korga H3BecTHa AaTa HAPYUICHHS
OAHOPOJAHOCTH, HANIPHMEpP Aarta Havaja 3anoJHenHs BOAOXPANHAHUIA.
YKkaszanHefi cnoco6 MCHONBL3YeTCH W B TOM c/yyde, KOraa HCXOAHBIM
pAaA HaOMOAeHHH MoMeT OblTh pasjejed Ha ABe u 6Gojee COBOKyM-
HOCTH MO KAKHM-JAH00 npH3Hakam,

Bropofi cnocof uenecooGpasno NPHMEHATH, KOTAA AAHHBIX O KOH-
KPeTHOH JaTe HapyuieHHs OAHOPOLHOCTH HE HMeeTcsd, HO ecTh oOc-
HOBaHHA NOJArath, 4TO B CHAY OllpefeJeHHbIX NpHYHH (Hanpumep,
arpojiecoMeJIHOpalui ) MOMeT MMETh MEeCTO HApPYIICHHE OAHOPOAHO-
CTH HcXoanoro papa. B srom caydae oneHxka OLHOPOAHOCTH MOMKeET
OBITL BHIMOJAHENAa Ha OCHOBE aHAJH3a COOTBETCTBHA 3MIHPHYECKHX H
TeOpeTHYECKHX KPHBHIX pacnpejeeiins BuIOOPOUYHBIX OLEHOK (cpen-
HHX, AHCACPCHH, KO3(M(HUHEHTOB BapHAalWH, ACHMMETPHH H Koppe-
Jauun [80]), a Takke Ha OCHOBaAHWH aNAJOTHYHOrO aHaJHu3a BbIGO-
podHbLIX CTAaTHCTHK (nanpumep, cratHeTHKk Puwepa, Crboaenta H
Koamoroposa — CmupHoBa).

Hayaasumit 3Tan ouenku oAHOPOANOCTH MO NepBOMY cnocoly HH-
4eM He OTAMYAETCH OT MCNOJNL3OBAHHSA KJACCHYECKHX KPHTEPHEeB: Ha
nNeppoM 3Tane BLIABHIACTCA HYJb-THNOTE3a 006 OAHOPOAHOCTH pHAAa
H, u na3HauaeTcss ypoBeHb 3HAUHMOCTH . 3aTeM HMCOWHACH PHA
nabawaennii pasbGHBaeTcs Ha ABE COBOKYNHOCTH: 10 H MoOcje JATH
HapyueHHs OAHOPOAHOCTH HJAH NO TEHeTHUCCKHM (HAKM KakuM-aubo
APYruM) nNpH3HaxKam,

AHaJHu3 OAHOPOAHOCTH BHIGOPOUHLIX AHCHCPCHA NPOBOAHTCA MO
Kputepuio Puuiepa, yTo CBA3AHO ¢ OCOGEHHOCTAMH TOCTPOCHHH KpPH-
tepua Cruvionenrta. Jlas oueHkH OAHOPOAHOCTH 1o BhGOpKe | W BH-
Gopke Il paccunrThiBaloTCA HECMelleHHble OUEHKH AHCHEPCHI:

Si= [2 (xr—il)“]«'(n— ); Sqi= [)i (x,—iu)’]f(m—-u (1.19)

= -

- ] n B g l il
(rae x,= — 2 x;, xyuy=— Z x;, N, M — cOOTBETCTBEHHO OGBEMU
n j=| m =i

BRIGOPOK I 1 11) n cratucTrka ®uuepa
F— SISt - (1.20)

[Ipu pacuerax cratuctukn Puiiepa npHHHMAETCH, YTO B YHCAW-
TeanL Geperca Goabluas H3 AHCAepCHil.

Kpurnuyeckoe 3nauenne cTaTHCTHKH OHluepa npH oueHke oAHOPO-
HOCTH PAAOB, HMCIOUWHX AOCTOBCPHYIO KOPPEAAUMIO, ONPEAEaseTCH U3
rabaui [73] B 3anucumoctdn oT o6bemos BuGopok I u 11, BuGopou-
HBIX KO3((HUIHCHTOB aBTOKOPPESIHH H aCHMMETPHH,

[Ipu ob6bemax BeiGOpOK 7 U M, GOALIIMX HAH PABHHX 25 ujenam
psana, BO3IMOMKHA annpokcHMauus o600ILeHHBX Ha CAyYall HaNHuH#
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Koppeasunn H acuMmetpun F-pacnpenesenuii KjaccHyeckum pacnpe-
AejsecnieM Puuepa ¢ HOBHIM uyHcaoM creneHell cBoboau. Ilapamerpnl
ANNPOKCHMHPYIOLLEr0 pacipefesCHHA ONpeAesaioTcs No ypaBHEHHAM:

nF.-+ngf{li I'j":’r: [1 n'“_f:lj ]} (1.21)
emfii 2 om

rae g —kospPuuHenT, YUYHTHIBAIOMIHH BJHSHHe ACHMMETPHH HCXOA-
HOH COBOKYNHOCTH H oONpcAensieMbiii mo 3aBHCHMOCTH Ha pHc. 1.8;
r — Koa(ppuuHenT Koppeidllun MeXAY cMeKHLIMH 4WieHaMu psja.

Hasn seiGopok, o6heM Koto- &
puix cocraeasier 10—25 uaeno 7,0
psiaa, HeoGXoiMMble OpPAHHATHI
F-pacnpeneaennss Moryr OBITh
NOJYYEeHbl MYTEM HHTEPHOJIALHH
HA OCHOBAHHH MMeEWIHXCA AaH-
ueix [73]. ocrarounas TOu-
HOCTh pacueroB Oy/AeT [OCTHI-
Hyta npu rpapuueckoii unrep- &6
NOJTAILHH,

Takum obpa3om, ecau npw
MPHHATOM YPOBHE 3HAYHMOCTH
aHayecHue craTHeTHkn Puepa
0Ka3aJocb MeNblle ee TeopeTH-
YeCcKOro  3HAYCHHH, Jeqaercs
BEIBOZL O TOM, YTO naHHble Ha- 02
OM0ACHHH He  npoTHBOpevar
BLIJBHTaeMOH THIIOTE3e O CTATH-
CTHYECKOH OAHOPOAHOCTH HCXOA- P I
Horo psaa. B nporusHOM cay- { 2 J 4 0o
uae, 1. e. Koraga F>F, ¢ Bepo- Puc. 1.8, 3asucumocts g=[(Cs, R).
ATHOCTBIO P=l—a, MoXkeT 6BIThb
cleflail BLIBOL O HEOAHOPOAHOCTH HCXOAHOro psana HabJawaeHu.

AnazorHunbiM 0o6pasoM BLINOJHAETCH ONEeHKa OAHOPOAHOCTH BHI-
Gopounbix cpeguux. [as storo no swbopkam I u Il paccunTeiBa-
OTCH 3HAYEHHS OLEHOK cpenHero, auciepcuid w kKosduuwenra anto-
koppeasund. Crarucruka CThiofleHTa onpejeasieTcs N0 YpaBHeHHIO:

f = [{.E,-J:u}f(f\/ nSi-|- mS7 )] Jam({n+m-+2)(n-+m) . (1.23)

[Toayuennsle snayenusi CTATHCTHK { CPABHHBAIOTCH C MX KPHTHYE-
CKHMH 3HAYEHHAMH, KOTOpBHIE OMNMpeaessiorca no Tabawuam H3 pa-
6otwl [73] wan paccunTeiBaoTCA NO opmye

o= City (1.24)

rae fp— 3Hauenue cTaTHCTHKH CTLIOACHTa [IPH NPHHATOM YpOBHE
3HAUYHMOCTH H KOos(ppuUHEHTEe AaABTOKOPpPEeJsiUHH B HCXOAHOH COBO-
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KYNHOCTH paBHOM r; €;— Ko3(p(pHIHEeHTH, oupefeisieMble no Tabaw-
nam u3 pabor [73, 82| wamn mo puc. 1.9.
OTaenbHbBle pe3KO OTKJOHSIOWIHECS 31aYeHHs PACXOMOB BOALL, KAK
NOKasaHo paHee, OKasuBalOT BJAHAHHE Ha BHOOpPOYHBIE CTaTHCTHYe-
CKHe napaMeTpbl H TCM CAMBIM H Ha PACYCTHBIC 3HAYEHHH CTATHCTHK
kpurepues ®uwepa u Creiogenta, Ilostomy, ecau npeasapurespHo
o He TIpPOBELeH aHajJn3 pe3ko oT-
1,8 - KJIOHSIOIMXCH B&JIHYHH, Hecra-
IHOHAPHOCThL CPEANHX H B O0Jib-
WeH CTeneHH AHCnepcHil Moxer
ObITh OOYCIOBACHA KAK H3MeHe-
HHEeM 3THX MapaMerpoB Bo Bpe-
MEHH, TAK M HaJH4YHeM OJHOro
HJAH HECKOJbKHX 3KCTpemaJb-
HbiX pacxojioB BOALI B 0JHOH H3
yacTel BpeMenHoro psja, Koro-
phie NPHBOAAT K H3IMCHCHHIO CO-
OTBETCTBYIOUIHX lapameTpos.
B kauecree npumepa srtaba. 1.3
NpHBEJCHB CpelHHe KBaapaTH-
yecKHe OTKJOHeHHs S oanol W3
NOJIOBHI BPEMEHHOTO pala MH-
HHMAJbHLIX CPEAHHX MecAYHBLIX
pacxojdoB BOALI, T/le HMeTCHd
pe3Ko OTKJOHAIOIIHECH 3iave-
nus. Tlpu cpapHenun awucnep-
CHH 3TOH YacTH psjaa c AHCHep-
CHeH OCTAJNbLHOH NOJOBHHBLI Bpe-
MEHHOI NOCaeI0BATe/IbHOCTH
MOJIYU€HO, 4TO pPALb HBJIAIOTCH
, , , ; HecTallHONapHBIMH MO KpHTe-
g2 04, 08 08 108 pHio PHmepa c BEPOATHOCTBID
: Goaee 95 %. Ecam HCKIWO4YHTH
Puc. 1.9. 3apmcaMocts C=[(R, r). Pe3Ko OTKJAOHAIOULHECH 3Haue-
" HHH, HMeolllHe KauecTBCHHO
HHOH xapaktep (opMHpOBaHHs, TO AHCNEPCHSA LAHHOM YacTH psajaa cy-
IECTBEHHO YMEHBLUIHTCSH, YTO NPHBEAET K YMEeHBIUICHHI0 pPacHueTHbIX
cratHeTHK @umepa F'. B cBsi3H ¢ 3THM KayeCTBEHHO H3MEHHUTCH H BHI-
BOJ, MoJy4aeMblli B PE3yJbTaTe OUEHKH MO CTATHCTHYECKOMY KpHTe-
puio. B nanHoM cayude noayyeno,uTo NPH HCKJAKYEHHH OJHON WJH
ABYX PC3KO OTKJOHAKMIHXCH BEJAHYHH, MOXKHO NPHHATH THNOTE3Y 006
OAHOPOAHOCTH AMCIEPCHH JABYX YACTCH BCEX paccMaTpPHBACMBIX PALOB
HaONIOLAEHHH H TEM CAMBIM CUHTATbL AHAJNH3HPYEMBIC PAJILI CTAIlHOHAP-
HLIMH TIo aHcnepcHaM. [IpH oueHKe cTaumoHaApPHOCTH CpCAHHX H ANC-
nepeHin AoJKHa cobaofarbess  caAeiyiomas  [ocJel0BaTeabHOCTb.
[lpexkae Beero no oGobLUIENHOMY cTAaTHCTHYECKOMY KpHTepHio Puiepa
OLLEHHBACTCA CTALHOHAPHOCTh AHCNEPCHH W JHIIB TOJBKO B cJydae Hx
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TaGanua 1.3

BausiHie pesko OTKAOHSIOUIHXCSl BEAMUMH HA PacYeTHLIE
CTATHCTHEH KpHTepus Pumepa

Peka — nocT S B Bupog 5" F* Buson
Mynasbam — ¢. MynauGamm 3,52 4,23 — 240 1,98 -+
Ces. CoceBa — nrr. CochEa 307 3,15 — 191 ],22 +
Ty6a — ¢. Byryprak ' | 850 126 — 190 1,35 7
Kyaa — c. ['panosunua 9.82| 3.91 — 528 1,13 ~
Amra — c. Byara 43.5 3,92 — 30,6 | 2,10 -+
Amra —c. Amra 48,7 3,30 — 353 | 1,74 -t

Ofioanavennn: S’ — cpeasec KBaApaTH4ecKoe OTKJAONEenWe OAHOf H3 wacTell psaa
Ges pesko OTKAOHAOMHXCA BETHYHH, ¢ | » — THOOTE3a OAHOPOMHOCTH AHCNEPCHI ABYX
YACTCH H]JEMEHII{JI"{J pﬂﬂd I'IPHIIHHHETEH i—pF — THIOTE3A He llpHHH\i-ﬂE‘lQH

CTAlLlHOHADHOCTH €CTh OCHOBAHHA MepeXoAHThL K OLEHKe cTalHoHap-
HOCTH cpeanux [42).

O1HOPOLHOCTL ABYX BBRIOOPOK MOMKHO TaKMKC OUCHHTL NO KpPHTE-
puio  Koamoroposa — CwmHprioBa, koropoiit cobojes OT BHia pac-
NpcacJeHds cpaBiHBaeMblX BLIOOpoK. CraTHCTHKa KPHTEpUS OAHO-
poanoctu Koamoropoea — CmupHoBa paccunteiBaercs no (opmyne

d=max| P;— (1.25)

riae P, P;— sMnuprueckue obecnedyeHHOCTH JIBYX CPaBiHBAe€MBLIX BHI-
60poK, KoTOpele paccuuTbhiBaloTcss no ¢opmyae (1.18).

Kputnueckue 3nauycHus kpurepus oanopoaHnoctn Koamoroposa —
Cmupuosa d* c yyeToM KOppeasillHi MeXKAY CMCKHLIMM YIeHAMH aHa-
JHIHPYEMOH NOCACA0OBATENbHOCTH lIpHBEAEHB B Taba. 1.4. B ToMm
cayqae, €cJH paccudtaHnbie no gopmyne (1.25) 3HaveHHs CTATHCTHKH
Koamoroposa — CMHpHOBA TNpPeBHIUAIOT KpHTHYeCKHe d* TpH Bbl-
OpaHlioM ypOBHe 3HAYHMOCTH o, THIIOTE3y CTATHCTHYECKOH OXHOPOM-
HOCTH JABYX BbLIOOPOK C/leAVeT OTKJOHHTD.

Bropoit cnocof ouLeHKH BHYTPHPHAAHON OAHOPOAHOCTH HAa OCHOBA-
HHH aHa/H3a COOTBCTCTBMA SMIIHPHYECKHX H TEOPETHYCCKHUX KPHBEIX
pacnpeie/lieHHss BBIOOPOYHBIX CTATHCTHK NpPHMEHAETCH B TOM cJayuae,
KOrja jaTta HapyleHHs oJHOPOJAHOCTH He u3Bectna. s storo uMmeio-
uHiics paa nadmopenui, o6bem koroporo pased N, pasbusaercs Ha
[ BuiGopok Mmenbmero oowema n. Ilo kaxpoh BeGopke n;, rae i Hame-
Hactea ot 1 go [, no ¢popmysiam paccyYHTHIBAIOTCA 3HAYEHHS BHIGO-
pouHbix cTaTHCTHK (Creiogenta, Pumepa, Koamoroposa — Cmup-
HoBa), Ecjim HCXoAuTh M3 NpeANoONOKEHHs, UTO paccMaTpHBAeMbIM
pfal OAHOPOACH, TO WMEIOULHECH Pas/iHuYHA MeXAY BbIDOPOUHBIMH CTa-
THCTHKAMH MOTYT ObLITh OOBACHEHL CAVYAHHBIMH (QUAVKTYAUHUAMH HC-
XOOHBIX pannbix. Ilocaeanee osnauaer, 4To B KayecTBe KPHTEPHA MpPH
[PpOBEPKe THIIOTE3H OJHOPOAHOCTH MOXeT OBITh HCHOJNB30BAHO COOT-
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TatGawmna 1.4

KpuTH4yeckne 3navyenus CTATHCTHKH KPHTEPHA COTJACHSA
KosMoroposa — CMHpPHOBA € YY4ETOM ABTOKOPPEf MK

l
v ] r

7 10 20 30 50 70 100

0,05 0 1,01 1,09 1,18 1.20 1,27 1,34 36
0.5 1,37 1,44 1,61 t 1.68 1,72 1,72 1,72

0.9 2,01 2,30 2,92 3.31 3,61 3. 12 3.73

0,10 0 0,89 0,95 1,05 1,08 1,14 1,17 },22
0,5 1,23 1,29 1.41 1,50 1,62 1,52 l,52

0.9 1,82 2.11 2,61 2,87 3,08 3,18 3,22

0,20 0 0. 77 0,83 0,91 0,93 0,97 1,00 1,07
0.5 1,09 1,11 |1 & 1,21 1. 27 1.30 1,32

0.9 1,60 1,82 2.19 39 2,54 2,60 2,68

0,40 0 0,60 0.64 0,72 0,76 (0,78 0,79 0.80
0,5 0,79 0.86 0,94 0,98 1,00 1,03 1,04

0.9 1,24 .| 1,40 1.66 1,81 1,93 2,00 2.01

0,50 0 0,54 0,56 0,65 0,70 0,72 0,74 0,76
0,5 0,71 0.78 (0,84 0,88 0,591 0,93 0,94

0,9 1,10 1,24 1,48 1,69 1,68 1,76 1,79

BETCTBHE 3SMIHPHYCCKHX H TEOPETHYECKHX KPHBHIX pacnpejeseHui
BEIGOPOUIIBIX CTATHCTHK, KOTOpPOE MOKeT OGHTh YCTAHOBJEHO NO KpH-
TepusM coraacua Koamoroposa, ¥2, nw '

B kayectBe mareMaTHYecKOro OXHAAHHS K03(G(HIHEHTOB KOppe-
JALHH MeXIY CMEeXMHBIMH YJIeHAMH paga H KoadHUHEeHTOB acHM-
METPHH NPHHHMAKOTCA 3HAYeHHs BHIOOPOYHHIX KO3GDHUHEHTOB aBTO-
KOppeJsilliH H aCHMMETPHH, DACCYHTAHHBLIC MO BCceMy psiay Habjaiope-
HHH WJH TIO COBOKYNHOCTH PSAOB HaGJIONeHHH B OAHOPOJHOM paH-

one. Ilo marepuanam padotu [80] B monyuenunie oueHku r (1) u Cs
BBOJATCA MONPABKH Ha CMellleHHe,

OcraHoBHMCSI HAa BOTpOCe, CBA3AHHOM C YCTAHOBJEHHEM OMNTH-
MaJabioro obbema BHIOOPKH 7, Ha KOTOpHEe pa30HBAeTCH HMCXOAHLIH
psn npH ouneHke ogHopoaHocTH. C OAHOH CTOPOHBLI, YeM MeHbILe HH-
TepBaJ pas3bHeHH#A, TEM TOUHEE ONMHCHIBAIOTCH H3MeHeHHs BhIGOpou-
HBIX NapaMeTpoOB BO BpeMeHH H TeM OoJible 4YHCJAO0 paccMmaTpHBae-
MbIX CTATHCTHK npH anaause. C Apyrof cCTOPOHBE, YMeHbIIeHHe
obbemMa BLIOOPKH BEAET K YBEJHUEHHIO JHCNEpPCHi pacnpeaeseHnsa Bbi-
Gopounblx cratHeTHK. TToMHMO 3TOro HeoOXOAMMO YUHTHIBATH YMEHB-
HicHHe 00beMa SKBHBAJICHTHO-HE3aBHCHMOH HH(pOpMAalWH 3a cUeT Ha-
JHYHST BpeMelnHOH CBA3AaNHOCTH B psflaX THAPOJOTHYECKHX Xapakre-
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pucTHK, HMcxoas H3 yKasaHHHIX NMOJOMXKeHHH H CUHTas, YTO 3HAUYEHHe
Ko QHUHEHTa ABTOKOpPpeJAlHH pAla THAPOJOTHUECKHX XapaKTepH-
CTHK penko npepsiuaer 0,3, npeicrasasercs NPaBOMEPHBLIM NpPHHH-
MaTh 00beMbl Boibopok paBubiMi 6—10 rogam.

[IpuMep npoBepkH THNOTE3Ll 0 BHYTPHPHAHOH OAHOPOAHOCTH pfAlla
HaOMoaeHHii nmo KputepuaM @Puwepa u CTblofeHTa pPaccMOTPHM Ha
OCHOBE OIEHKH BHYTPHPAAHOH ONHOPOAHOCTH CPENHEroJ0BLIX Pacxo-
nos Boasl p. Ha#fba —n. buikos c¢ nepuojgom nabuaiwoaennd 27 Jer
(1951—1977 rr.). Ouenka KO3(p(HHUHCHTOB aBTOKOPpPCAsllHH A PeK
Caxaauna cocraBuaa 0,21. C 1966 r. B DacceiiHe pekH HayaJgach HH-
TEHCHBHAf pacnalika 3emenb. Bosnukaer Bonpoc, HACKOJBLKO CYLLECT-
BeHHO M3MennJcs rogosoi ctok p. Hait6a., [Ipumem oTHolenue KO-
s PuUHeHTOB acHMMETPHH M Bapuauud pasnbim AByM. Toraa aas
nepuoga 1951—1965 rr. noayuaem: p,=20,0; cr1=12,?; C.,=0,18 u
Cs=0,36, a ana nepuoga 1966—1977 rr.— p=22; 0.=19,9; C,=
=0,20 u C;=0,40. Cratuctuku Puuwepa u CrblogenTta, paccTHTaH-
Hele no ¢opmyaam (1.20) u (1.23), coorBercrBeHHO paBHbl 1,55
H 1,43

KpHTHYECKOE 3HaYenHe CTATHCTHKH Puiuepa B nepsoM npubdin-
AMEHHH HaxoAuTes chaefyiouidm obpasom. Ilo dopmynam (1.21)—
(1.22) paccuurhBaercs o00ObEM 3KBHBAJEHTHO-HE3aBHCHMOH HH(oOp-
Mauun g = 12,6 u ng =9, pu n,=15, r=0,2, C;=0,36, R=0 n npn
ne=12. r=02 C:=04 u R=0. Tlo Taﬁnﬂuam, Hanpumep [73], aan
a=5Y% mnpn nP.—IEE H ng=9,3 noaysaem F,=3,59. [lockoabky
KPpHTHUECKOE 3HaueHHe CTaTHCTHKH Pulllepa cyLlecTBEHHO NpeBOCX0-
aut F=1,55, yrouuars, svavenuwe F, no tadaumnam u3s [73] He nmeer
CMbIC/IA.

Kpurtnueckoe 3naueHue cTaTHCTHKH CTbhbIOACHTa HAaXOAUTCS MO
popmyne (1.24), rme f, pasHo 2,06 npu n=25, a ¢;=1,19 npu r=
=0,21. Toraa le =iq ci-E 45.

Ha OCHOBAHHM BBHIMOJHEHHBIX PACYETOB MOMHO CAeNaTh BBHIBOJ
0 TOM, 4TO JaHHbie HAOJIOAEHHH He NPOTHBOPEYAT BHIJABHraeMofl TH-
[NoTe3e O paBeHCTBE OUEHOK AHCICPCHH W CpelHHX 3HayeHHl 3a pac-
cMarpHBacMble HHTepBasbl BpeMend. Takum obpasom, ecan Xo3sii-
CTBEHHasA MAeATCJbHOCTH H OKa3blBaeT BJAHAHHE HA TO0A0BOH CTOK
p. Haiiba — n. BuikoB, To 3TO BAHAHHE He cyllecTBeHHo H K 1977 r.
He BBLIXOJAHMT 3a PAMKH ecTecTBeHHBIX KoJeOaHHH BOJHOCTH.

OpnumM M3 cnoco60B KOJHYECTBEHHOH OLEHKH CTalHOHapHOCTH
CpeHHX 3HAUEHHH ABJACTCSH aHAJH3 CTATHCTHYECKOH 3HAYMMOCTH Ha-
MpaB/JeHHbIX TeHJeHIHH THIPOJOTHYECKHX XaPAKTEPHCTHK BO BPeMeHH.
Has 3ToH UENAH MOKHO HCMOJb30BATH JHHEAHYIO 3aBHCHMOCTh

Q=T+ b,, (1.26)
rae Q;— 3nayexust THAPOJOTHYECKHX XapPaKTePHCTHK B XPOHOJOTHYe-

CKOIl roc/iefoBatenbHoeTH; T:— rofel, cooTsetcTBylolMe Q; HAH HX

MOpsiiKOBLIE HOMEpPa BO BPeMeHHOH nocjlefoBaTeNbHOCTH; by, by—
KO3 (pHUHEHTH YpaBHeHHS,
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Cean kosdduuucHr by ypapuenus (1.26) aBaseTcs cTATHCTHYECKH
3HAYMMBIM C 3ajlaBAeMOH BepPOSTHOCTHIO, TO MOMKHO NPHHATH THNO-
Te3y 0 HecTallHOHAPHOCTH HOPMbI CTOKa, Pa3HocTb pacueTHbIX 3Ha-
YeHHH CHAPOJOTHUECKHX XAPAKTEPHCTHK MO ypasHedHio (1.26) mexay
aByms J00BIMH (PHKCHPOBAHHBIMH MOMEHTAMH BPEMEHH JlaeT MpH-
OAH3UTEABHYIO KOJHYECTBCHHYIO OUEHKY H3MEHEHHd CPEAHEro 3a 3TOT
ppeMenHoH uuTeppan. HanpaBaenHblc H3MEHEHHS HOPMbBI CTOKA He
o0A3aTeNbHO NpsAMoJauNelinbl, no3ToMy B ypapHenue (1.26) pexomen-
NVETCs Takmke BKawyaTh nepemennsie T2, T3 T/ niav npoBOAUTH JI0-
Guic apyrue ¢yHkuuoHagplibie npeobpasosanus T (OQHAKO 3dBHCH-
MOCTH PAacXoidoB BOAB OT BpPEMeHH B TeX ¢Jaydasx, Korja ona
CTATHUYECKH 3HAYMMa, HMEET, KaK MpaBuJio, NpAMoJiHHeHblH BH. BKIo-
YeHHe AONONIHTEeNBHBIX CTCHCHHBIX CJaraeMblX OT BpPEMEIiH HJAH HHbIC
npeofpasoBaHud T; HC NPHBOAAT K 3HAYHMOMY YBEJHUYCHUIO KO3d(-
(pumnesTa AercpMHHainun R?. 3aece ke HeEOGXOAMMO OTMCTHTL, YTO
Heab MPOBOAHMOrO anajH3a COCTOHT TOJLKO B OIEHKE 3HAYHMOCTH
HAlPABJEIHBIX H3MCHEHHH HOPDMHI 33 BeCh NEPHOJ HAOMIOAEHHH HJIH
3a J106oi Apyrod BolOpanHblil BPEeMeHHOH HHTCpBaJ, a He B MOHCKC
HAAEKHOR MOZEJH OJs ONHCAHMA XPOHOJOMHYECKOH NMOCHAeL0BATE ] b-
HOCTH MHOroJeTHux xoJqebanufi peuHoro croka, ITostomy BKJAOYEHHE
B ypaBHeHlie NanpasieHHOH TeljeHnHH Oojiee YeM JABYX Cjaraembix
HeoHOCHOBAHHO.

QileHKa CTATHCTHYECKOH 3HauMMOCTH Kos(duimneHra by B ypaBHe-
nun {1.26) ¢ 3agapacMoil BepOSITHOCTHIO [POM3BOAHTCH N0 OOLIEH3-
BECTHEIM METOJAM TEeOpPHH CTATHCTHUECKOro oucHupanus [47]. Oanako
NaHHAA TeopHs paspaboTaHa TOJNbKO AJs CJAy4asi HOPMAaJIbHOH KOp-
peJsilliy 1e3aBHCHMBIX NepeMennslX. B ypasuenuu JuieHHOH perpec-
CHH, FJC OANON H3 NepeMennblx fABJACTCH ACHMMETPHYHAH 110C/1e0-
BATEALHOCThD PACXOA0B BOAbLI, HMEOLIas BHYTPHPAANYIO CBA3AHHOCTD
MEMAY CMEMKHBIMH uJeHAMH, a BTOPOH — NOPANKOBRIH HOMep pac-
X014 BOAB BO BPEMEHHO# ROC/ACLOBaTEALHOCTH, NOBEPHTCNIbHBIE HH-
Tepnaasl BuIGOPOUHBX Kos(pduuueHTOB by Oblad HOJYYEHB € MO-
MOIIBE) CTATHCTHYCCKOrO MoaeaumpoBanusi, B pesyabrare ucenaenosa-
HHil, TpoBedeHHbIX cosmecTHo ¢ cotpyanukom I'TH B. E. Jleouoseiym,
YCTANOBACHD, 4TO ACHMMETPHSI B [OCJEN0BATENBHOCTAX THAPOJIOrH-
YECKHX XApaKTEepHCTHK HE OKasnliBaeT MPAKTHUECKH 3HAUHMOrO. BJHA-
HHSI Ha pacrnpeaeseHue BHIGOPOYHBIX KOS(OHIHEHTOB ypaBHEHHA Ha-
MpaBiCHHON TeHAEHUHH OT BpeMeHH. ABTOKOPPCJSILUA MEKIY CMex-
HBIMH YJIEHAMH pP5ilOB THAPOJOTHYECKHX XAPAKTEPHCTHK NPHBOAHT
K paciiipeHuio JOBECPHTENLHBIX HHTEPBAJOB BbiOOPOYHLIX KOS((hHLM-
euToB b; M TeM caMblM YBEJIHYHBAET BEPOATHOCTL NMPHHATHA HYJeBOMH
FHIIOTE3Bl 0 TOM, 4TO KO3((HIHMEHT ypaBHEHH: JHIEHHOTO TPEHia CcTa-
THCTHUECKH HC otJudaercs oT wyad. das MpakTHUECKOH OUEHKH 3iia-
yuUMOCTH Kos(uuHeHTa D, ¢ yueToM aBTOKOPPEJSLlMH MCIKAY CMex-
HLIMH pacxoiaMu Boaw r (1) cocTapieHa HOMOrpaMMa KPHTHYECKHX
sHavcHuit b,* mas n=30-+100 npu yposie 3nauuMoctH a=>5"%
(puc. 1.10). Yrobbl OCYLIECTBHTL OUEHKY 3HAYHMOCTH KO3((pHLHEHTA
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B YPaBHEHHH HanNpasJCHHOH TEHJACHUHH C YYeTOM aBTOKOPpe/AlHH,
npexje BCero HeoOXOAMMO MPOBECTH HOPMHPOBAHHA 3TOro Kosdgipu-
IHCHTA CACAYIOAM 06pasom; :

! by = (b,100)/S. (1.27)
rae b, ,— nopMHpoBaHHOe 3Hauenne Ko3ddHUHEHTa perpeccHu; b, —
pacuyerHoe sHaveHHe Kosdduuuenra perpeccuu; S — crangapriioe oT-
KJOHEHHE Nocjae 0BaTeJbHOCTH.

[locae storo pacuerHoe suaucHue by, cpasuuBaercs ¢ KpHTHUEC-
ckum b* mo nomorpamme (puc. 1.10) npu coorsercTByOUIeM 1 H

4

-5 | | | L | L |
0 a1 0,2 aJ g4 a5 8 r(1)

Pre. 1.10. Homorpamma xputHuecknx sHauemnfi b* aas n=30--100 npn yposme
SHAYHMOCTH a=>5 %,

Buluncaentiom r (1). Ecan kosdduuuenr b, n<<b*[n,r (1)] nonoxu-

TellbHBlH H by w>0y%[n, r (1)} — orpunarensusii, ¢ BeposaTHOCTEIO P=
=95 % npHAHMaercsa runotesa o TOM, YTO Kos((HIUHENT ypaBHEeHHS

by CTAaTHCTHYECKH HE OTJAHYaeTcs oT HYJIA H BpeMeHHada nocihenoBa-
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TEJLHOCTL FHAPOJOTHYECKHX XaPaKTePHCTHK SIBJISETCs CTauuoHapHOM.
AGcoaloTHan NOTPEHIHOCTE KPHTHYCCKHX 3Hauenuit b,* na pue. 1.10
namensercd or 0,2 aas n=30 go 0,01 aas n=100. du ]gEEI}"JIbTETH
MOJYuYenbl NPH CPAaBHEHHH BePXHHX H HHXKHHX rpauun 5 %-"Horo no-
BCPHTEJILHOIO HIiTEpRaJa KPHTHYECKHX 3HaueHufi by, noayuyeHHbix
TEOPETHYECKH JAf cIyuas HOpMaJbHOH KOppeasuun ¢ Kosdduuuen-
TaMu b;*, onpeaesieHHbIMH NPH aHaJOTHYHBIX ycaosuax [Co=0, r (1) =
=0] ¢ nOMOMBIO CTATHCTHYECKOTO MOAENHPOBANHS.

Muorosetine paas KojJeOaHWH pPeUHOro CTOKa, Kak NPaBHJIo, He
ABASIOTCH HENPEpLIBHBIMH H coAeprmar nponycku nabawogennit, Ecan
9TH NponycKkH HabAAeHHA He OYAYT yuTeHL NMPH OUEHKE CTAIlHOHAp-
HOCTH, TO AOJS BKJAajJa HaNPaBJeHHON TeHAENIHH B HCXOAHOE pac-
CessHHC CTOKOBBIX XapakTepHCTHK OyJAeT HCKYCCTBEHHO 3aBbilliena.
(Crenedb 3aBbILICHHA 3aBHCHT KaK OT 00Iero KoJHYyecTsa MpoNycKos,
TAK H OT HX MCCTONOJIONKEHHS BO BpeMmeHHdom psiay. B raba. 1.5 no-
KasaHo BJHfAHHe NPONYCKOB HabJwAeHHH Ha Kos(pduuuents ypap-
HEHHH HanpaBAeHHLIX TeHAEHIHH, HCMOMbL3YEMBIX ISl OIEHKH CTALHO-
HAPHOCTH MIOTOJIETHHX KoJieOaHHi MHHHMAJLHOTO CTOKa HEKOTOPHX
pek ATC. B nepsom cayuae kosddHUHEHTH ypaBHeHHH TpeHaa
paccunTeiBajdnch 6e3 yuera nponyckoB nab.aiojieHuil, a BO BTOPOM Cay-
qae —C HX y4eTom, T. e. MOPAAKOBHE HOMepa NPONYCKOB HCKJOUa-
Juch w3 paga T, M3 rtabauubl BHAHO, YTO NPH BO3PACTAHHH KOJMH-
HeCTBa NMPONYCKOB YBEJHYHBAETCH BEPOATHOCTh 3HAYHMOCTH Hamnpas-
Jenuslx Tengedumuii. IlostoMy y4er nponyckos HMeeT NpaKTHUECKOE
dHAYCHHE NPH OUEHKe CTAllHOHAPHOCTH KoJde(aHHH CTOKAa ¢ MOMOLULIO
HanpasJdeHHbIX TeHASHUHH.

Jast OUeHKH CTAUHOHAPHOCTH MHOTOJETHHX KoJeGaHwit peuHoro
CTOKA MOXHO Takme HcnoJib3oBath KpuTepHii Tpenaa Kokca m Crio-
apta ¥ Kos(pduuuent panrosoit xoppeasuun CnupmeHa B 3aBHCH-
mocTH Q=[ (T).

Jnaxosulii Kputepuit Kokca nm Crioapta npeanassauch aaa npo-
BEPKH BPEMEHHOro psifia Ha TPEIJ W He 3aBHCHT OT BHjAa pacnpeje-
Jenns [109]. PacuerHoe 3nauesne CTaTHCTHKH onpefeasiercs 1no ¢op-

MyJie
2 =(|8,—n/6|—0,5)/4/nl12. (1.28)

rie Sy — cymma sHakop (+ uam —), onpefeneHHas no pasHOCTH Be-
JAHYHH nepBol ® nocaeaHei Tperu psaaa; 0.5 — nonpaska Heiirca, xo-
TOpPYio MOKHO onycTute npu n>30. Hyanesas runoresa o6 orcyr-

CTBHH TPEeHIa NPHHAMACTCH, €CAH 2<Cz* IPH 38 AaHHOM .
Hanpapaeuuwniit Tpena Bo BpemeHHON nocienoBaTejbHOCTH, pac-

peieJICHHON N0 3aKoHY, OTAHYHOMY OT HOPMAaJbHOTO, MOXKHO Onpeje-

JHTL MO0 3HAYHMOMY KOo3(huuHeHnTy pauronofi Koppeasuus CnupmeHa

[48, 19]
rs =1—1{6 3 D¥[n(n*— 1))}, (1.29)

rie ) — pasHoCTH n nap paHroB HCXOAHON W paHKHPOBAHHON mocJe-
JAOBATENBHOCTH. 3HauHMOCTh Kosdduunenra rg npu n<30 onpenens-
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erca no tabauue [31, 42], kotopas cOmEPIKHT KPHTHUECKHE 3HAUCHHS
rg* JUJIs LIECTH YPOBHEH 3HAUYHMOCTH NMPH OAHOCTOPOHHEM KPHTEPHH.
Ecaun nanpasiende JHHHH TPCHAA NEH3BECTHO, HE0OXOAHMO HCNONB30- |
BaTb ABYXCTOPOHHHH KpuTepHH. Ilpu n>30 smauumocts rg ¢ pocra-
TOUHOH TOUHOCTBIO MPOBEPACTCA Ha OCHOBAHUH CTAHALAPTHIWPOBAHHOTO
HOPMaJbLHOTrO pacnpeicjeHns

2=|rs|4/n—T1. (1.30)
['unoTesa o BHYTPHPAAHON KOPPENAIHH W HAJHYHH TpeH/ja NpHHH-

MAeTCs, €C/IH 2> 2* NIPpH BLIOpaHHOM a.

Ob6a sTH Meroj]a He 3aBHCAT OT 3aKOHa paclpeleCHHsS aHaJnsu-
PYeMOHl COBOKYIIHOCTH, HO HC yUHTBIBAIOT BJHSINNHE eCTCCTREHHON BHY-
TPHPAAHOH CBA3aHHOCTH PAAOB THAPOJOTHUECKHX xapakrepucTuk. To,
YTO 3TH KpHTepHH He ObuiH 06OOLIEHBI ¢ YY4ETOM aBTOKOpPPeJasllHH,
HEOOXOMHMO YYHTHIBATD NMPH OLCHKE NMOJYYaCMbIX BHIBOILOB.

k]

1.3. CTATHCTHYECKHE METO/J1bl OUEHKH CJAYYAMHOCTH
BEPEMEHHBIX PAOB

CransoHaplocTs napaMeTpos paciipeaeleHns THAPOJOrHYCCKHX XAa-
PAKTEPHCTHK ABASETCH HEOOXOAHMBIM, HO He BCEria JA0CTATOMHEIM yC-
JOBHEM /1At S((PEKTHBHOrO NMPUMEHEHHS MATEMATHYECKON CTATHCTHKH,
TaK Kak 00OOLIeHHbE NapaMeTpbl He AAI0T MOJHOrO MpeaCTaBacHH:
O CTPYKTYpe BpPEMEHHOH TOCAei0BaTeJbHOCTH H Xapakrepe KonaeGa-
HHH OTHeNbHBIX Ce 3JCMEHTOB. YCJOBHEe HE3aBHCHMOCTH HCHbITAHHI
ABJAACTCA AJA MATEMATHYECKOH CTATHCTHKH B M3BCCTHOM CMLICJe IIEH-
TpaabHbM [47, 92] n TaKke NOMJICKHT TIPOBEpKe MO HAGJIIOACHHDLIM
JaHHLIM.

Hns ananusa cayuaiimoctu B nacrosiieii pa6ore BHOPAH b Ko3-
(puUHEHTL! ABTOKOPPCASILMH 7 PACCYNTHIBAEMBIC AJS CABHFA BO Bpe-
MeHH or 1 no 30, u kputepuit cepwuii [1, 38]. Ocraabubie Kpurepnu
OUeHKH cayuaiHocTH (KpHTepuH Baaanca — Mypa [42], uasepcuii [94],
HTEpAUHOHHBIH KpHTepHii [42], oTHomenwe Hefimana [79, 42] u apyruc)
HEC pPaccMaTpHBAWTCHA, TaK Kak OOJBIIHHCTBO H3 HHX A4I0T KauecT-
BEHHO CXOLHBlE BBIBOABI C ONCHKOH NO KO3DHUHEHTY aBTOKOppens-
uny [79], a wekoropuie, HanpuMep otnoumcHie Helimana, HMetor by K-
MHOHAJBHYIO CBH3b ¢ r [79].

Koshduunent apToKOppeasiium r pacCuHTHIBaeTCH 110 caeyIo-
men gopmyae:

n—T% =
(!f:‘ = !'-fl]' (H:‘+: e 5_1':-,]

."*.:= ] :

11

i—T fl—1T

Z (i —m)* E (Bitt—ye)*

(=1 =]

AR v (1.31)
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CTaTHCTHUYECKY 0 3HAYHMOCTb 7y [PH T=1 MOMKHO ONPEAEJAHTL HPH
CPABHEHHH PACUETHBIX 3HAYCHHH KO3(QOHIHEHTAa ¢ KPHTHYECKHMH, MO-
MClleHHBIMH, HanpuMep, B paborax [15, 31, 79], wan nyreM OLCHKH
¢ TOMOLIBIO CPCAHEro KBajpaTHUeCKOTo OTKJOHEHus r. Jad Jio6HX T,
KOTOpPOE PACCUHTHIBAETCH 10 (POpMYyJIe

Or (= l—Ilr()P}/v/n—1—1 - (1.32)

PacnpeaeicHue KPHTHUECKHX 3HAUCHHH Kos((HIHEHTa aBTOKOppe-
JAUHH NOJYYEHO NPH YCAOBHH HOPMAJLHOTO pacnpejeennd anaan3u-
pyvemoro psaa. B cssasu ¢ 3TuM B nacrofuled pabore nposeieHo ero
obobulenue aasa acumMmerpuynoro pacnpenenenuss Ilupcona 111 Tuna.

OGo6ienHe KPATEpPHS, OCHOBAHHOIO HA OlCHKE 3HAUHMOCTH KO3(-
(hMIHeNnTa aBTOKOPPEJAIAN ¢ 1aroM, paBHbiM €AHHHIE, KOTOPHIH aHa-
aoruued Kos(pduunenrty LapHod KOppPeasuHH B 3aBHCHMOCTH Uiy =
=[(y;), TPOU3IBOAHAOCE C NOMOINLLIO CTATHCTHYECKOTO MOJAEJNHPOBAHHSA
no MCH. Haawune napHoii koppeasiuid, TO €CTh THOOTE3a O TOM,
MOZKET JIH BBIGOPOUYHBLI KO3(D(HIHEHT KOppeasdAllHH HUMeTh CcayuaiHble
OTKJAOHCGHHS OT Hyas, ecad Ko3(Q(HIHeNT KOppeaslHu relepanbHol
COBOKYMHOCTH p paBeH HYJ0, corJacHo P, A, ©@uiepy, nposepgercs Ha
OCHOBaHHH [-pacnpenenenus ¢ (n—2) crenedsMu CBODOALI

} = rafn—3 Ia/T—1" . (1.33)

[Tpn ;Eﬁ*n—ﬂ.g rENOTE3a 0 CYULeCTBOBAHHH NapHOH KOpPpPEJdslHH OT-
KJOHAETCH, _

TounocTh MOAYHCHHLIX € HOMOILLIO MOAETHPOBAHWS KO3(pHUHEH-
TOB ABTOKOPPEIslHH OLeNHBaaachk NyTeMm cpaphenus TabandHbix [31]
KO3 HLIHeHTOB KOPPeasilii ¢ KO3(p(pHUHCHTAMH KOPpeaslHH, paccyu-
TaHubiMH Ha ocHosaHuu MCH, npu C,=0 aas sBuibopok oOnema fi—
10, 15, 20, 25, 30,..., 100 aas aByx yponHeit sHaunmoctd 1 m O Y%.
M3 nposeseHHOro cpaBHEHHS MOMHO C/€/1aTh BBIBOJ, YTO HOTpell-
Hoerh r, npu a=1 % He npepsunacr 0,02, yObiBag nNpH yBEJHYCHHH 7
i oo, Ilosromy KoapHUHEHTL aBTOKOppPeNsilHH, paccuuTaHnibie ¢ No-
Moo MCH, npuBoasTcsi ¢ TOYHOCTHIO [0 ABYX 3Hauaumux uHp
nocJjae 3ansiTom.

[Tpn moaeaupoBatuu KOo3(pHHIUHEHTH ACHMMETPHH 3a1dBaJHCh PaB-
usimu 1,0 u 3,0. Peayabrarnl pacueros mpHseledn B Taba. 1.6, rae
MPeACTaBJAEHb KPUTHYIECKHEe 3HAa4YeHHA Ko3(h@HLUHEHTOB aBTOKOppens-
wn npu =1 gasn a=1; 5 u 10 %. Hebonpmasn acummerpus (Cs<1)
NPAKTHYECKH He OKa3hiBaer BJAHAHHS HA OIeHKH 7, UTO corjacyercs
¢ puiBogamMu paGorw [80], Ho mpu C,>1 acuMMeTpHa yixKe cyllect-
BEHHO 3aBLILAET KPHTHUeCKHe 3HauenHs Ko3(HUHEHTOB aBTOKOppe-
Agitny n rem Ooablie, YeM MeHbIIe a H 1.

Kpurepnii cepuii mpeanasHayeH /s OUEHKH XapakTepa rpynnu-
POBOK OTHOCHTENBHO MCAHAHHOTO 3HAYCHHA BO BPEMEHHOH nocjeloBa-
TEJALHOCTH THAPOJOrHUeCKHX xapaktepHcTHK., CepHed HasbiBaercs MNo-
CACAOBATEABHOCTD NOAPSA MAVUWIHX 3HAKOB + HJAH —. 3HaK + cTa-
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Tabauna 1.6

Kputnyeckne suavenns Kos(OHUHEHTA ABTOKOPPENSIHN C YYeToM

ACHMMETPHH
E5= f:s= 1 l:s:ﬂ-
fn
a=1|%|ae=5 E=0%|a=1%|cg=0% |a=10%|@==19% |ot=5% | = 10 %

v | 0,96 0,88 0,81 0.97 0.89 [ 0,8l 0,98 | 0,96 0,91
10 | 076 | 063 | 056 | 0,78 | 0,64 | 0,56 | 091 [ 0,76 | 0,66
15 | 0,64 0,51 0.46 0,66 0,52 | 0,46 0.81 0,62 0,52
20 | 056 | 044 | 039 | 058 | 045 | 039 [ 0,72 | 0,51 | 0,44
25 050 | 039 | 035 | 052 | 0,40 | 035 | 065 | 046 | 0,39
30 | 0,46 0,35 0,31 0,48 0,36 | 0,31 0,59 | 0,42 (.35
35 | 0,43 0,33 0,28 0,45 033 | 0,28 0,54 | 0,39 0,32
40 | 040 | 031 | 026 | 042 | 031 | 0,26 | 0,50 | 036 | 029
45 | 0,38 0.29 0,24 0,40 0,29 | 0,24 0,47 | 0,33 0,27
20 | 0,36 0,28 0,23 0,38 0,28 | 0,23 0,45 | 0,3l 0,25
20 | 0,34 0,26 0,22 (0,35 0,26 | 022 0,42 | 0,29 0,23
60 | 033 | 025 | 02l 03¢ | 025 | 0.2 040 | 0,28 | 022
70 | 0,30 0,24 019 0,31 0,24 | 0,19 0,38 | 0.25 0.20
80102 | 022 | 018 |02 |[022] 018 | 035 | 0,23 | 0,19
90 | 0,26 0,20 0,175 | 0,27 0,20 | 0,175 | 0,32 | 0,22 0,18
100 ( 025 ( 0,19 | 017 | 0,26 | 0,19 | 017 | 029 | 0,21 | 0,17

BHTCsl B TOM CJyuae, eC/H §i>Ymed H 3HAK —, CCAH Y¥i<Ymed. [loCTE-

AOBATEJbHOCTh 3HAKOB XapakTepH3yerca OOUHM 4HCAOM cepHil v(n)

-
H NPOTAMKEHHOCTBIO cCaMOH AJHHHOH cepHH t(n).
Pemenne Bonpoca 0 CTOXaCTHUYECKOH HE3aBHCHMOCTH pe3ynbTaToB

HaO/I0IeHHH ONHpaeTca Ha cleayioliie HepaBeHcTsa:

— (- 1—2/n—T) <3 (M) < — (n+ 1+ 224/n—T).

— n/[in[1 —a]]
lg 2

1, (1.34)

T(n) < -2

rie 2 — KBaHTHJIb HOPMaJIbHOTO HOPMHPOBaHHOTO pacnpeneaeHus [15,
42], 2*=1,96 npu a=0,05. Ecan xots 6bl 0OJHO H3 HEPABEHCTB He BH-
MOJHAETCH NPH BHIOpAHHOM a, TO THNOTE34 O HE3aBHCHMOCTH pslia OT-

KJIOHAETCA.

1.4. METOJZLbLI CTJIAJKHBAHHA MHOTOJIETHHX
KOJIEBAHHH PEYHOI'O CTOKA

Haanuke A0CTATOMHO CYLIECTBEHHBLIX CAYYAHHBIX Koaebaunii peu-
HOr0O CTOKAa 3aTpPy/AHSIET BhHIsABJAEHHe 3aKOHOMEPHOCTEH HX BPEMEHHOTO
X044, BHpaXKalWHXCA B (popMe AJHHIOMEPHOAHYECKHX UHKJOB H3Me-
HeHHs cToKa. [l BHIAC/NEHHS TaKAX WHKJIOB NPHMEHSIOTCH Crnoco0wl
CrJIaKHBaHHA, HIH (PHABTPAIHH, ¢ HCIOJb30BAHHEM CKOJb3ALLEH cpei-
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Heil apHdmeTnueckoil. [Toaobuoe craaxkuBanue oOHYHO OCYUIECTRJA-
eTcs no (opmyae

& R
N et Z Yitrs (1.35)
T k=(T—1)s2

rjie y; — criayenuoic KoacOaHHsa THAPOJOTrHYECKOH XapaKTepHCTHKH:
Yi — HCXOAHLIC 3HAYCHHS THAPOJOTHUCCKOH XapakTepHcTHKH (i=1-=
-=n), n — obbem paaa; T — unrepsaj ocpeaHenns.

EcrecrBenno, yro uem GoJiblle NEpPHOA CrAaKHBAHHS, TeM GoJablie
VMCHBITACTCH AMIVIHTYAa BBLICOKOYACTOTHBLIX KoJeGaHul MW, clejoBa-
TeJAbHO, GoJiee YeTKO MOTYT OLiThb NMpeACTaBACHL KoJeGaHHA HH3IKHX
YACTOT,

Oanako, kak nokasaau wuccaeponauna B. I'. Anapesivosa [7], npu
CrAaKHBAHHH no BHpax<cHHio (1.35) npoucxoaur capur (a3 ocpen-

HEHHLIX KOJCGaHHil y; N0 CPABHEHMIO C HCXOAHLIM PS/AOM Ui BOAOTH 10
npoTusonoaoxkuoro. Ipryem ator casur pasoBbix KosebGaHHil 3aBHCHT

KaK oT mepHoja criaxusanus T, TaK 0 OT YACTOTHOTO CNEKTpa HCXO/-
HOro psja.

Aas ymeHbmenus cMelleHuii (a3 ocpeiHeHHBbIX BEAHYHUH MO cpas-
HeHHlo ¢ HaGalodeHHuMu MoXKeT Ouite mpumenen cnocob6 nocaenosa-
TCALHOrO MAPHOrO OCpPEeAHEHHA YJIeHOB paia, NpH KOTOPOM BeCOBHE
KO3 PHIHEHTHI CHMMETPHYHO YOBIBAKOT OT UEHTPaJbHOrO 4jeHa oc-
PEAHENHA W MpPeAcTaBaAloT coOoH OHHOMHaJbHBE KO3 (DHIHEHTH.
[logoGnas d¢uabTpanus BHpaxaercs caeayiomei GopMyJoi:

la k=(T—1)/2
Yi= Z Crlli4 k> (1.36)
k=—I(T—1)/2

rae cp=TV[2Tk! (T—k)!] — BecoBble KO3(HIHEHTLI.

[Tpu craakuBanuu pALOB THAPOJOrHUCCKHX XapaKTEPHCTHK M0 BbI-
paxennio (1.36) ncnonb3yercs Takas cTyneHb ocpeineHus k, npu Ko-
[OPOHl OTKAOHEHHS &;= y;—Y; NpeacTaBasaior coboii HeKoppeJaHpPOBRaH-
lible BO BpeMeHH KoJjieGaHusi, 3TO ycJOBHe KOHTPOJHpPYETCH papBeH-
CTBOM

Y= ”LZ: Uh+1'"£f£}=] / [2(’1—']} éﬁ E?] =1, (1.37)

TaK Kak y=l—r(1).

1.5. METOJIbl OULEHKH NMPOCTPAHCTBEHHOR
CTPYKTYPbl KONNEBAHHA PEYHOI'O CTOKA

Hecaeponanne npocTpancTBEHHON CTPYKTYPbl PEYHOrO CTOKA HMEET
Olpeie/ICHHOe Hay'YHOC W MPAKTHYECKOE 3HAYeHHe NPH PeIleHHH pAaa
30J1aY, CBASAHHLIX ¢ HCCAEIOBaHHEM CHHXPOHHOCTH W ACHHXPOHHOCTH,
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¢ OleHKoii npocTpaHcTBENHOl HHTepnoasunu croka. [lpakTHueckoe pe-
meHHe 3TOH 3ajaud ONHpPAETCA HA HCNOJb30BAHHE NPOCTPAHCTBEHHBIX
KoppeasiuHoHHbLIX (QyHKuni Jwboro snemMeHTa THAPOJOTHYECKOro pe-
#HMA ¢ OLEHKON ee CTATHCTHYECKOH OAHOPOAHOCTH.

Pacuer npocTpaHCTBEHHBIX KOPPENALHOHHBIX (DYHKUHH BKIIOUAET
onpejejieHHe NapaMeTpoB 110 H3BECTHHIM (opmyam.

Cpeanee apHpMeTHUECKOe 3HAUEHHE N0 KaxmAOMy psaay Habmio-

LeHHH
Y= (;I,ﬂu)f’ﬂf- (1.38)

rae nj — o6beM HAGDOPMALNH, COOTBETCTBYIOULHH j-MY NMYHKTY HnabJio-
JEHHH.

Cpenilee KBajipaTHYecKoe OTKJAOHEHHe ¥ KO3(Q(HUHEHT BAapHAULHH
no BceMm pAsam HaOJI0LeHHH:

S‘r= V[l_zl (y”__j’.‘}ﬂ]ffﬂ';. C"-’J" - Sj‘r!;; '[LBQ}

Kosthduunent napHoi Koppeasiuni 3a cOBMECTHBIH nepuoji Habaio-
JIeHHI

ﬂk‘]'

Fik = :i; (91— 1) {Hu —E}f}]f'lsks,ﬂkﬁh (1.40)

rae fy; — YHC/JA0 COBMECTHHIX JjeT nabuiogeHnii B R-M H [-M NyHKTaX.

Paccensanne Koa(puuueHTOB NapHol KOpPpeasilHH B noJe KOOp-
annar r, [ Moxer GbITL CBA3AHO CO CAYYAHHLIMH (DAYKTYAUHAMH nap-
HBbIX KO3()(PHUHEHTOB KOppeasiliy, 06YCAOBJICHHBIMH OrPaAHUIYEHHOCTHIO
NPHHATHIX B pacueT BblGOPOK.

Tounocts pacuera napHoro Kos(pQHUHEHTa KOPPCAALUHH [IPH MOCTO-
AHHOM HCTHHHOM KOo3(dHuHeHTe KOPpeasilnd LJAs JA3aHHOH rpaiauuy
PACCTOAHHI VBEAHUHBACTCA C YBEJHYENHEM HHCJAa COBMECTHBIX JIET Ha-
Gaiojlennil, NTPHHATHX B pacuer napHoro Kos(@pHuHenTa KOppeisiliH.

Ilas napeieHus JWHHH cBsidu r=[(l) paccYHTLIBAOTCA CpeaHHe
B3BCLIEHHLIE MO UHCJAY COBMCCTHHIX JeT HaOJIOACHHA 3HaA4enHns nap-
HHX KO3()(HIHEHTOB KOppeJslHH no rpasaunsm paccrosuuil (Al=
=50 kM) no gopmyae

-G () on

rae N — uHca0 TOYeK B rpajamiy.

JInHuH perpeccHu r=f(l) B nose SMOHUPHUCCKHX TOYCK HABOASTCS
N0 TOYKaM cpeiHeB3BelleHibiX 3HaueHHi Ko3(pHUHCHTOB KOppeasaiuHH
W COOTRETCTBYIOULMX CPEIHHX apH(pMETHUYECKHX 3HAUEHHIl paccToANHHA

aaa Kaxaod rpasaudn. IMosayuenuble JHHHE r=[(l) ABAAIOTCA IMIIH-
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PHYCCKHMH KOPpPeAfillHOHNBIMH DYHKUHAMH, OHH OTJHYAIOTCA OT TCO-
PETHYCCKON (HCTHHHOMN) KOppensuHOHHOH (YHKLHH.

[Ipusesenne smnupuueckoi KoppeasunonHoit GpyHKuuu F(I} K Teo-

PeTHYECKOH HJIH OTKOppPeKTHpoBaHHON (GyHKuuH r(l) ocyuecreasercs
no opmy.e

r() = r()/[r (0)] (1.42)

OTKOoppekTHpOBaNNble JHHHH perpecchn r=f(l) npunnumaiorcs 3a
HCTHHHbIE,

OTKJOHEeHHA 3IMIHPHYECKHX TOYEK OT 3TOH 3aBHCHMOCTH 06YCJO0B-
JeHbl CAyYanHbIMH QAYKTYauHaMH BRIGOPOYNEIX aaHHBIX. DTO npeuno-
JIOMEHHE, HIH, HTO TO Xe caMoe, HyJb-THnoTe3a, Tpefyer cTaTHCTHYe-
CKOMl NMPOBEPKH, KOTOpas MOMXET OuTh OCYUIECTBJICHA ¢ HCMNOJb30OBA-
HHeM  z-npeobGpasoBanus  Puuwiepa. 310 upeobpasoBanne jpaer
XOpourHe pe3yabTaThl jame NpH HeOOJBINOM HHCAE COBMECTHBIX JIeT
Haba0/1eNHH H BBICOKHX 3HAYCHHAX r.

YKasaHuoe npeoGpa3oBanue HMEeT BHA

z_llnl+r~i- 2

9 B T T

(1.43)

Bubopounble 3navenns z pacnpeiedelibl M0 HOPMAaJLHOMY 3aKOHY
¢ AncnepcuHed

0,— 1/A/n—3 . (1.44)

FA€ 1 — YHCJIO COBMECTHBIX JeT Habjaioaenni, NPHHATLIX B pacuer nap-
HOTO KO3(hpHUHeHTa KoppeasuHi, '
Hdanee paccunrnipatoresn 3nauenusa z+o,, 2+420;, 2+ 30, H COOTBET-
CTRYIOUIHE HM BepXHHE H HHJKHHe [IOBEPHTEJbHbIE TPAHHLB IS Ka K-
Aoro (aktuueckoro kKos(HuHENnTa KoppeasuHh rie. B KauecrBe mc-
THHHOTO KO3((PHUHEHTA KOPPEJALUHH Fycr NPHHIMAETCS ero 3HaycHHe,
cinroe ¢ ocpenncHHod ¢yHkunu r=f(l). Conocrapiaas HCTHHHOE H
(paKTHIECKO® 3HAUEHHST KOI(PHUHENTOB KOPPENsLHH H, 31as BepxHHe
I HHZKHHE I0BEPHTENbHLIC rPaHNLD IS (PAKTHUCCKHX KO3(DHUUHEHTOB
KOppeasiitue, GUKCHPYeTCsl KOJHYECTBO TOUCK, MONABIIMX B HHTEPBaJ
oy, £20, 30, Hucao nonasanuii sMnUpHYECKHX KO3(h(pHUHEHTOR
KOppeasilii B Kaayio H3 yKasanHuX o06aacTcei, BHMpaXKeHHoe B npo-
UeHTaX o1 061ero YHcaa c/Ayliaes, CONQCTABINETCS C TEOPCTHYECKHMH
BEPOATHOCTAMH 1J151 HOPMAJbHOro 3aKoHa pacnpeaecHHs.

Ecan sMnoupuueckie u TeopeTHuecKHe BEPOATHOCTH OKa3HIBAOTCS
ONHSKHMH, TO NPOCTPAHCTBEHHAst KoppeJsuHOHHas (GYHKIUHA NPUHH-
MaeTCA OLHOPOLHON WJH, TOUHECE, HCXOAHAN HYJeBas runores3a He of-
poBepraercs.

B nporusiiom cayyae, KOrja MMEET MECTO CYULECTBEHHOC PACXOK-
ACHHE MEXIAY IMNHPHYECKHMH H TEOPCTHYECKHMH BEPOHTHOCTAMMH, HY-
JICBas runoTesa OnpoBepraercs H HPHHHMAaeTcs aJbTepHATHBHAN THIIO-
TE3a — runoTe3a HeOAHOPOAHOCTH SMOHPHYCCKOH MPOCTPAHCTREHHOIN
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KOppeasuHoHHOR (yHKuHH. B Takom cayuae HCXOAHOE noJje paccmar-
PHBAEMOro 3jieMeHTa J0JKHO ObITh pasjeicHo wa Gojee Meakue Oll-
HOPOAHLIE PAaliOHbl, /LA KAXA0ro H3 KOTOPLIX HEOOXOAHMO BHOBbL NO-
CTPONHTE NPOCTPAHCTBEHHYIO KOPPEAsUHOHHYI0O QYHKUHIO H BHOBb Olle-
HHTh €€ Ha OJHOPOAHOCTD.

[Tomumo 3TOro OCHOBHOro crocofa OLCHKH OAHOPOAHOCTH HPOCT-
PAHCTBEHHLIX KOPPeAAIHOHHLIX (YHKUHI MOIyT HCNONB30BATHCHA H
apyrue GoJjee npocTele, HO HHoOrlda MeHee 3(Q(peKTHBHbIE NPHEMH.
K uMcay 3THX NpPHEMOB OTHOCHTCA KPHTEPHH COTJIACHA TEOPETHUECKOMH
GYHKUHH pacinpeiesieHns IMNHPHUECKHM AauHbM. B nanHom cayuae
yCTAHABAHBACTCS COrJIACHE MEXILY TEOPeTHUECKOH H 3MOHPHYCCKOMH
GyHKUHAMH pacnpeiejenns BufopouHbix KO3(QHIHEHTOB Koppeas-
uuu. B kauectse SMNHPHYCCKONH (PYHKUHKM pacnpejefieHHs BHOOPOUHKIX
K03 PHIHEHTOB KOPpPeasAlHH HCIOAB3YITCA HapHble KO3(DQHUHEATH
KOppeasliH, NOonaBlike B JAHANA30H paccTosiiui. 3a TeopeTHUeCKylo
GYHKUHIO pacnpejie/ieHHs NPHHEMAETCH HOPMaJbHblii 3aKOH CO Ccpen-
HHM KBaAPAaTHUCCKHM OTKJOHeHHEM /151 BHOGOPOYHBLIX KO3(DEDHUNCHTOR
KOppeaslHH

' U.l':{_l_"'rian]fr’\fﬂqp_l ' {]45}
N
(rae nep=(Zn;)/N; N — ulcao Todek B HHTepBaje) H a8 2
i=1

o,— l/4/nep—3 - (1.46)

3a mareMaTH4YCCKOe OXHAAHHe NPHHHMAETCA CcpeaHee B3BelleHHOe
N0 YHCAY COBMECCTHBIX JeT Habawlennit 3HaUcHHEe NapHbIX Kos(duuu-
eHTOB KOppeasunu (MaW napamerp z) AJs rpajialudl paccTofHHI.

IMnupHueckHe (YHKUHH napHbiXx Ko3QQHIHEHTOB KOpPpeaAAUHH
(nam napamerpa z) AJIA BCeX rpaAaunii paccTosHMil H TeopeTHuecKHe
HOpMaJibHBle (PYHKUHH pacnpejenelnss HaHOCATCH Ha KJIETUaTKy Bepo-
ATHOCTEH HOpPMAJbHOrO 3aKoHa pacnpeaenedns. CoriracHe noayuen-
HHIX SMNHPHYCCKHX M TeopeTHUeCKHX (PYHKUMH pacnpejpesenus ycra-
HaBJHBaeTcs ¢ Henoab3osanueMm Kputepus Koamoroposa. Ilpn stom
MOTYT HCIIOJbL30BATLCH H APYTHE KPHTEPHH COIJIacHs, HanpuMep y* uau
nw®, oGaanapiie GoJblIell MOUIHOCThIO, HO TpebywuiHe 0oJblue Bbl-
YHCAHTEJbHBIX onepauni. Ycranosjenue ¢akra corjacus 3IMNHpHUe-
CKOll W TeOpeTHYeCKOW (PYHKIHH pacnpeieeHus A48  rpajauiy
pacctroanuili Al paBHOCHABHO NPH3HAHHIO OAHOPOAHOCTH NPOCTPAHCT-
BeHHON KoppeasuHoHHON dyHKIHH Ana sToil rpazaunn Al Ecam ycra-
NaBjJHBaeTcA corjacHe SMNHPHYCCKHX M AHAJHTHYECKHX pacupejaeJe-
nuit aas Beex Al, 1o, caegoBateabHo, r=[ (I) oanopoana Bo BceM
JIHanasole pacCToOsHHI,

Kpome Toro, oueHKy OAHOPOJAHOCTH NPOCTPAHCTBEHHBLIX KOppejs-
UHOHHBIX (YHKIHA No rpajganusMm pacCTOAHHH MOXKHO OCYUIeCTBHTh
¢ Hcnoab3oaHHem F-pacnpepenenus @®uwepa A48 OUEHKH OJAHOPO/-
HOCTH 3MNUpHUecKHx aucnepcuii. [lpn sTom ycranasiausBaercs o4NO-
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POAHOCTh SMNHPHYECKOH NHCHEPCHH MAPHHEIX KO3(BODHUHEHTOB Koppe-
JsIHH, BhIUHCJEHHAas no oObLIYHOH opMmyJie

i [Zﬂ (r;——?}ﬂ] /n au6o 02 = [Fi (Ei—})t]x"n,

i=l fu |

H JMCcrepenH, onpeaeasiemoii no supaxenuio (1.45) nau (1.46).

B cayuae e HEOJHOPOAHOCTH (PYHKUHH r(/) OcpelHEHHe ee MOMKEr
NPHBECTH K HCKAMKEHWIO NPHPOAHOH HCTHHHONH 3aBucumocTH r=[({).
OueHKa OJAHOPOAHOCTH MPOCTPAHCTBEHHOH KOPPEAAUHOHHOH (YHKUHH

0cO0EHHO BaXKHa, ecJiH NMpejycMaTpHBaeTcs HCNoJAb30BaTh r=[([) npu
naJbHedmInX CTaTHCTHUECKHX pacyerax, HanmpuMep NMpH OLeHKe TOYHO-
CTH NPOCTPAHCTREHNOH HHTEPNOJALNH M PALHOHANH3AIHH CeTH.

Ilo nacrosulero BpeMeHH HCCJAECL0BAHHIO OAHOPOAHOCTH TPOCTpPaH-
CTBCHHBIX KOppeaaunoHHuXx pyuxknnii (ITK®) He yaeasaocs 60Jbmoro
sHUMaHuA. Bnepsble HcenenoBaHHe, Tjle OCYUIECTBJACHA OUEHKa cTa-
THCTHYecKo# oanopojHoctH [TK® na npumepe 11 nynkros nabaioae-
HHil, pacnoJoxenHbix B BepxHel uvactH DacceriHa [loHa, npeinpuHfATo
[". A. AnekceeBniM [2].



2. TOAOBOH CTOK

2.1. OLLEHKA CJIYHARHOCTH
MHOTOJIETHHX KOJNEBAHHHA

IIns ycTaHoBJeHHS BepOATHOCTHBIX 3aKOHOMEDHOCTCH B 4epeiosa-
HHH MAaJOBOAHBIX H MHOTOBOJAHKIX JIeT C TOYKH 3PEHHSA MOBTOPAEMOCTH
CepHil TOH HIAW WHON AJHTEABHOCTH B TOJAOBOM CTOKE ObWIH MCHOJB3O-
BaHL HaOgodeHus 3a crokom no 509 nocram na pexkax Coserckoro
Cowaa ¢ npoaojokuteasHoctsio psgoe 40 ner m Goaee. llpu stom
umMeeM o6lLYI0 COBOKYMHOCTH ANHTeAbHOCThIO 25 143 rojponocra mnps
cpeadeMm nepuoje Habmwoiacuuii 49,4 roaa. [Toacuer AMHTEABHOCTH Cce-
pHil 1enaJjcs OTHOCHTEALHO MeAWaHbl A Kaxaoro nyHkra Hab.aio-
JeHHH.

Peayasratii o6oblicHHA N0 TPYNIUPOBKAM JET pPasaAHuYHOH AJH-
reablocTH AaHsl B taba. 2.1—2.3. B raba. 2.1 ana kamjaoro panoHa
(IPHBOASTCH CBEEHHA MO YHCAY TPYNNHPOBOK PA3NHYHOH ANHHDBI, 6OJb-
el H Menblledn MeaiHaHn (B YHCAHTENE), H NPOIEHTHOE COAepiKaHHe
3THX TPYNIHPOBOK N0 OTHOWEHHIO K o0ueMy 4HCAYy rpynnupoBOK
(B 3anaMeHatesie), a TaKXKe TeopeTHUeCKHe 31aYeHHs YHCAA TPYNNHPO-
BOK (Bropas cTpPOKa MasA Ka)jaoro paiiona), nojJcYdTaHnbie A8
CAYIANHBIX  HE3ABHCHMBIX  [OCJACA0BATENLHOCTEH B COOTBETCTBHM
cam: 1.1,

Has scex paitoHos Coserckoro Cow3a B roaoBom ctoke HanboJsce
YACTO BCTPEYAIOTCH OAHOJCTHHE rpynnupoBkH. Kak npasuwio, X non-
Topsemocth Goaee 40 %. IMo mepe yseaHueHHA AJHTeJbHOCTH Tpyn-
NUPOBOK MX NOBTOPAEMOCTb YMCHBLINAETCS, MPHYCM TOBTOPAEMOCTH Ma-
JOBOAHBIX H MHOFOBOJAHBIX TPYIIHPOBOK TNPAaKTHYECKH OJHHAKOBas.

Hanreasnsie rpynnuposku (10 aer v Gojiee) xapakrepnhl 4744 pek
[MpubanTuku, Cenepuoro Kapkasa, Cpeaneit Asuu, Cuoupu (6acceiHbl
Jlenwt, Aurapset), [lpumopes (6Gacceiin p. Amypa).

Cpeansisi A1WHA TPYNNHPOBOK NOBLILMEHHOH H HOHHMKEHHOH BOANO-
et ang seei tepputopun CCCP 2.2 rona. HaubGoaswee 3nauenie
cpeadeli aJaunsl rpynnuposok wmabawaaerca aas pex IlpunGantuku,
Kpuiva, [Tpuypanba, Cpeaneit Azun, [Ipumopbi.

CpeaHsis JLJAHTEJBHOCTh FPYNNHPOBOK CBf3ana ¢ KO3(PPHUHEHTOM
ABTOKOPPENSIUHH, H 3TH BEJHYHIB OTPAKAIOT O4NY H Ty XKe BHYTPCH-
HIOIO CTPYKTYPY TrHApoJoruyeckux psaos. B taba. 2.1 no paio-
HaM MpHBCAeHH Cpealie AJAHTEJAbHOCTH TPYNNHPOBOK H  Koaddu-
WHCHTH BHYTPHPSAHOR CBfi3aHHOCTH (aBrokKoppeasuuu). C yneauue-
Hicm Kosdduuuenra asToOKOppessillul CPeaHAs AJAHTEABHNOCTb Tpyil-
nupoBoK veeauunsaercs (puc.2.1 wa c. 70), uro obGbAcHAeTCs YBCAH-
yeHHesm nosropsemoctd OoJsiee TPOAOJKHTEABHBIX FPYNMNHPOBOK 3a
CHCT YMEHBUIEHHS MOBTOPAEMOCTH MeEHee MPOo0aKHTEedbHBIX. Pacceu-
BAHHE IMNHPHYECKHX TOUEK 00BACHACTCA OrpaHHYeHHbLIM 00beMoM HC-
XOMHOH HHQOPMAUMH NpH Nojacyere CpejHeH AJHTEJbHOCTH TPYNNupo-

46




£0°0

‘yogoduuufdi vronn BHHAIREBHE auddahmladoal

600 | @€'0 | £S°0 | T3'1 | €2°C | 109 | 8'G1 | 898 | L'¥S | OI1 | »
¥e'e | $9'0 ¥6°1 |[62'1 |69'C |68'E |6I'GC |6'F1 |G08 |LCE . ‘ BHHOLOE
T W N S e e R T i e L
90°0 | ¢I'0 | 82'0 | 86’0 | 2'g Y Gl 9é g9 91l GEG | =+
60 [€3'0 [€8'0 | 6'1 12’0 |€1'e |S9'9 |8'€l |11E |OEF . a edy uMudaaan)
T P o e R Tl e SOl A Ge L e G ey e
€00 Z00 | &0 g0 G | B'C $'9 | L'S1 | $'08 | 8'69 [SOS1 ]| »
Ly 0 P60 |9€'C |68°1 [#8°C |#01 |#0I |EOE [EOF %5 -==ra.¢nnm
AL U Beet? o2y IRONE ‘ ‘ : ueg-odaga
L00°0| 20°0 | LO'O | LI'O | #E'O | EO'1 | 90'C | B'F | 901 | ¥'8C | 8'Sh | +
o'l |[ge'€ |L6'9 |g£'91 |9'GE |L'0F A
P N 2% 114 L7 : ‘ i
" z 9 bl 7 ce 0% | 041 | ¥'EF ] H A
201 B0 o | oon
o< | o 6 g ] 9 g f ¢ z I mm mm &3 mw
2= | 8® | 88 | &°
=
b ~ 2 e .o
MHEHTIN 2MaIrog oY g = =2 RoyRd
== @ ‘i "3
= - Vo
& = | o et
HHHYYT Yorhnreed sosodaunfdly ovonp ,..m lm i
[ =

BECID) 0J0MIL3907) ¥ad ®HOL) 01060704 BrY Widouvos younreed wogodwuulds widowdraimr® exnidndaiwedey
1’2 BMHLQE ]

[
=



wosodnnulds eronn EnHaneHE dMMdanHiadoa]

£0'0 | 60°0 | 28’0 | €8'0 |G&'1 |9L°G | 100 | B'El | 898 | L'¥S | OI1 | =

0DE°0 L1 £9°0 | SI'E | L&'1 ] 9 |#6°1 |00°L | #'02 |£'Sl | LGP
2 Bt T e T T T T T R R e figaiods
90'0 | G1'0 | 82°0 | €6'0 | &'2 | 'S5 | &l 98 GG | 911 | 9EG | »

90°0 EC 0 161 | C1'2 | 0E'F | £6'9 | 9°Cl | €T | L'SF : :
— V7Tl 24 e (er e | | le e | VT | R R0 e HASL: YRC9820
£0'0 | 20°0 | @0 | S0 | &'l |82 | #9 |LCI|FOE|BEI]| O] | »

&e'0 9b'0 | 6€°1 [81'% | S9'F [8S'C | S'02 | I'SE | I'SE : . bnradey
it Ponh e H 216 Lot I 2t | 3 [0 5 |66 |96k |29r] 15 | 'O13 ‘WPHEE-00eas)
L00'0| @0°0 | LO'O | L1°O | ¥E'O| €01 [90°C | 8'% |9°01 | ¥'ET m._m__ *

¥I'0 GI'L | EE'B |9'GC | 1'2E | L°CE
= o =y Ty TP Py _ ! 61 1z | oe DG | OLT | P'EFR| B HO-U HHNO9I0Y

= (%

g% o< | ol B 7 L 9 | ¢ r £ z | 3% mm mm £

g ER 3% A5 |8t

3 B3 RT[=E]%

& m MUPHYON amaHow .m = m. > HOyRd

o = 52, | vE

= £l 4 .w..m &5

.lm FEHRrY gounnrend wosodwuuddy oranp ! % B &y

: = i b= wﬂ

‘1'Z ‘roeL auHaMroTod]]



‘NosoduuuAdy eroEs BHHIKEHE 2HMIamHladoa]

G0'0)| 90°0 | SI'0D (80 | I6'0 | 1'Z | B'F | 901 | 932 | €'LF | L'96 | «
E9°0 | £9°0 91°'¢ | 681 [90'¢ |6S'L (LGl |#'81 [008 BHARTIOW H
— _ _ — g i b 2] v T ez | o1e | 9'sk | o1 | ewmedug  wsewreueg
GS0°0 | ¥I'0 | #€'0 | 180 | S8'1 [ SI'F | #0'6 | £'61.| 1'OF | 6'18 | 91 | «
VS | LFS |31'6 |0'¢1 |S'Ig | €9 29804 USHTOL] 3aH
== = 7 — = cl T az or 69 70 eT 1 8pS | g'ec | £2 | -xdog ® BHIAdowrag
SPO'O | 11'0 | £2°0 | 29°0 | 1P'] | E1'8 | 89 | ¥'p1 | 862 | 8'00 | 2321 |
8%°0 | 60 |16C |¥6'1 |16 |9L°L |E2'01 |B'€E |0'6F
T Tl TmEe by et | e Lo | auLw | sue | 9 PR
PO'0 | OI'0 | P2'0 |9S'0 |92'1 |9L'Z |[68'S |€'T1 |1'S2 | 1'09 | €86 | «
10° 9°0 | 10°G [¥E°1 |SE'E |69'% |98'¢ |#'I1 [®'BI |€£'0S
et s ST T e RN R BT e e e RO R R Ny
3e|leg | z9 | 35
o1< | ot 6 8 L 9 g b g z 1 ..u:n.m .m.m mm 23
25 |88 | E§ | 3¢
ghlte | 35 1
FHTHYaN amaroD m m mnn Nm Hoged
il e 2 Mm
FHHEY gounnire ed Nowodrmuoida oIy m ..m ..m mm

I'Z ‘roRL anHawLorod]]



vogodnuufdy eroun BuHShEHE sMMdanHiadoa] |

g0'0 | 90°0 | SI0 | BE'0 | 160 | 1I'Z | 8'F | 901 |95z | 2% | 106 | «
130 £9°0 | £9'0 W'c |62 (90|11 |018]| 988 ; Eﬁm_ﬁﬁm
—_— — " - T ks - L HHEBOM &' :
_ _ 8 | al | 8 |81 |60 | 10| €T |O1€ |98k 1 | B i
GGO'0 | ¥1'0 | ¥E'0 | 180 |eR'T (cl'p | 206 261 | 1'0F | 618 | #91 | » ;
[0 98'0 | 2L'0 |B1'Z | 9L'% | 62'L | g0z | 'Ll | SO Y Euammumﬁﬂz
—_— ] - i y - H {
I |2 | o | %l |05 |22 [8F | 111 |0¢|8FS [88S| €& | -X0od ::
gp0'0 | 11'0 | 22'0 | 290 | 11 |g1'e| 8'9 | #9196z | 809] 221 | &
S0°0— | LF'0 F6'0 | PR'G | CF'1 |21 | $'01 [ £'C1 | 2'62 | 6'0F , | Sl
I % = z 9 ¢ ¢ | a2 |9z |68 | 66 | 9°C | L1 | 928 91 1
P00 | O1°0 | #8'0 | 95°0 |93°1 |92 |68¢|eg1|1'eg| 10| €86 | »
9z'0 1£'T | g9'0 L6°1 | €9 | ¥6'S | I8 T | €22 | 1'21 | 161 | L'¥% : el
SR & ] .m._..-.___
3% € | v | 9 | 2 |11 |9 | 6g |80 | 5% |10 |BEG| ¥I L
= Ig|lag| =0l
mm“ o< ]| 6 § L ‘9 g ¥ £ z | -3 m_..m. ¥ w.m
= | & ia | &
,mw o= g e =z o5
H.H =2 o == bt
EE o e Al B
- 3 MHEHTON maHan 2 5| = =3 HouEd
= = = S n
= = o % __”.___,m_
= £ o o K- B
...m MUHLT Younureed sosoduuuids oronp o RS s | Ha
i o . = m_ﬂ_

1I'g 'rorl uHIMrovodL]



‘wogoduunAdl ewoMh BHHAREHE aMMIanHLadod] .

$0'0 | 60°0 | @E'0 | 160 | &I 9'd 9'c | 811 | 9% | 05 | 001 | +
1g'0 | 190 |60'c |€9'% |6'Cl |0'FE | ¥'EP
= — — — ﬁ : 3 5 T 9 7o 61 | 262 | #'8S Hoped poMIHOYT
#00'0| 10°'0 | €0'0 | 80'0 | 810 | @¥'0 | S6°0 | €0CT | €F B'8 | L4l | =
91'y | €% |91I'v |EE'B | 80T |802 |€EE
L R P _ p . = | o = g | L% |6r | €W e d
900'0 | 200 | ¥0'0 | 01'0 | 32°0 | 1580 | @'l ¥'a ¥'G | €01 | 907 | « HEHGEH
LL'g €E'8 |T'3¢ | 9. |6'8E -Hd[] # ENHOTT oJoMD
— —_ — - : — — ¢ 3 o1 T I’z '.eL 1£'e -dagany ¥ad muuaddEg
cp0'0| 21’0 | 180 | L2'0 | 68'1 | 8€'F | €86 | 91T | 1'9F £'96 | 61 | » .
ge'o eg'0 |99l |26'% |29'9 |S'SI |8'EC |v'9F dq80duanIoL]
1% T e B : e 3 i o2 o o 1'z | 19e | 18 | 1 |eemmuy u sanvad)
hic 1 = - ;
or< | o 6 B L 9 g ¥ £ H _ 3P| ES | 8% | &=
an .M.m _W..E e
.mw m.ﬁ _WM =0
] = o
mETHTaR amerog m m m. u_..._._.. a Hoyed
_ TR | Lmliae
munrY pounnreed woaoduuuidy aﬁJr m ..m m.m mm

‘1'% roeL auHMWrorod|]



wogoduunfds eronn BuHaneHE AuNdaRHLadoa]

¥O'0 | 60'0 | 220 | 1€0 | &1 | 9'C | 9'¢ |11 |9%T|E0S| 001 | «
10°0— 10°1 | 121 |20°C | 20T |BO'E| I'P1 | L°TT | S'ES : : Souud OO
= fumples TSRl Ty PSRl e ee | avakeat | 0 e s | 8l yee.d
FOO'0 | 100 | £0'0 | 800 |BI'O|ZFO|C6'0|C0T| £ | BB | L°LI] «
ak'o 091 | O'CT [ 0°91 [ O°0F | 09I . : A
900'0 | 30'0 | ¥0'0 | O1'0 | 220 IS0 |31'T| P& | #'G |E01 |90C| « HAHOED
kIO el 2z ve | L'Z |68 |SEI]I'¥S .M&E :xw_n.__._ﬂm. Mm_unwzu
=¥ d 3 b o , . -dona
_ _ z 1 T g 0z e | 8L 14181 € 9H3)) L1 q
CHO'0 [ 0Z1'0| 1€'0 | 220 |6R'I [ BE'F|SR'G6|9'1E | 1'9F | €96 | L61 | «
1270 cc'o ce'0 | gc'0| 991 |gea | 001 | L1688 | 8CF : . A mﬂmn&nﬂﬂ_ﬁﬂﬂ
g I s _ : G b 81 1z | ae 11 I'¢ | 19€ | P IS &1 | =@ H J
= sl 0|9
E mﬂ o< | o1 i 8 L 9 g ¥ g g 1 |28 | S8 o2 u.%
= =5 =B m, =g
aw == =z == =5
2= - i 1 2 e
EE o = = s
z - MHEHYaN SMaH N [ ) e Hm HOWRd
i = iy =
- (= o H {.m._-
= AEE
m ‘EHHEY younpreed worodnuuida oronp Z ..m 8|3

‘I'S oel aukamrovody]

h2



‘woRodHuuAda erouh EWHAKBHE amMdanuladoa]

€00°0 | 10°0 | 20°0 | 90°0 | S1°0 | CE°0 | @8°0 | €8'1 | L6'E | ¥'8 | T'Ll | »
gl'e gl'e |59 92’9 |8'81 [g'39 |
s S Remd S vass Hlsmn: DR [T e WP (A 7 oon el B A il
900°0 | 20°0 | #0°0 | O1'0 | #3'0 | 98°0 | €&'1 | L@ LG | L1 | ¥'68 | »
BE'C BE'Z QL% | PI'L | 9’88 |8'pC : c
E I IR 5 v St R i (TS W R e <L 0g o i U FHONCY,
GO0 | 900 | 210 | 90 | #1°1 | €2°C | €9 | 1'P]1 | c08 | €90 | ZEI | »
G8'0 gv'0 | I¥€ (BP0 | 988 [G1'S |0'G1 |S'eg |L'l¢ : :
- iﬂ = _. Q 1 g zZ1 8z oo 1zl 1’8 | BLF '€ o Q9EENEENEE Q0HTRUBE
€0°0 |60°0 | €20 |8S0 |O¥'I |¥E'€ 8L |L'al | £ 89 GEl | =
$8°0 gv'0 (2P0 |89'1 [89'1 |€9'F |90'G |11 |05 [S'8p | . ;
G T W T (R R T BT T e L L A N o Ak AT
32|82 | 29 | 32
0= ol 6 8 L 9 g ¥ £ g I mm m.m. m,m mm
S B = <
-.W | = A M - B
MHEHTIN 2Ma9L1og = = = Nm HOHEd
Rautiens Loy Jiie
L~ . o e
HHAUY gorhHrerd nouwodnuuids ovanp - = ek =
] = -] Hm

‘1I'é 'YOBL aHHIWUOVOd[]



111341{!1;1 T o T T Ty i, WL ] Mgyt T S g o e T
wosodnoulds eroun sHHAKEHE anMoonHladoa]
£00°'0 | 10°0 | @0°0 | 90°0 |S1'0|[SEO|CBO|ERI|L6E| ¥8 |TLI| »
RI°O CR'G | 98T | SR'G |EF] |98C |98F
= L o o +2 5 . HELDD
B EE R EE R RS i R R
900’0 | 30°0 | #0'0 | OI'D | P20 | 950 |SE'1 | LT | LS | LTI | PEE| »
9€°0 (454 L6'0 | EE'G | £'91 |08 |6'1F : AR
Z0'0 | 90°0 | L1'0 | SFO |FI'T|CLC| €9 | 1'% |COC|EFI| TEI |
60°0 £8°0 1#°0 | S2'1 | 99°1 | 91'F | GL'E | #'C1 | O'0E | Q"2 , 5
= T Z . £ b 01 6 T 7l Zo1 I'é /¥ | 1 EF | EC JHEENEENEE 20HTRUEE
ZE0'0 | 60'0 | €20 | 8BS0 [OF'1 | #TE| C'L | L'GI| €€ B8O | CEl | »
6170 Gg'1 1+°0 £8°0 |GZ'1 [EBO|91'F | O'S |0S] | L1 | 96 ’ J . d
£ ﬂ SR T (TS (S TS Tl T e YT S e A L B izl s Sicenc
&% =9 | ER| 28| 25
ww o< ol B B L 9 g ¥ £ & I mm mm w.ﬁ ﬂm
= Bm | 87 m 2| £°
h.m .W L™ = - o = A
- 2 MNEHTaN 2N HaN L z = ..mm HOPud
- = = m .u.m d_____:_m__.
=2 E| 3|85 | 3%
3 muneY gounurced wododuuulds ovanp - - m = 3

‘1'g wrgeL

anHakrorody]

54



wosodunuids eroun BHuanERe auMdannladoal

$0'0 | 60'0 | 22'0 | 1€'0 | £1°1 | ¢'2 | 98¢ | 011 | B33 | L'¥F | B8 | (er0g
L'l 1€8°0 £8°0 | L1 | I't | 8BS |L01 |6'%1 [8%C8 |L'%€ | , ol n.n_ g Ll N“ﬂwmﬁ
90'0 | 91’0 | Ob'0 | 66'0 | 982 | Z¥'C | £'C1 | 692 | 9°LG | 0Z1 | SKT | » red g
1'Z 11 191 |98 18191 [9'al |90¢ |9'¢e guurads u E_..u_w_ n.n_
. —— — L e HH@232 oF
T RN E Wl O A S el B B e i e
e1'o | 120 | #2'0 | 69'1 | 62'€ | 22’8 | 9°L1 | 2'92 | 8'%L | 0S1 | ¥6'Z | «
ep'o | 0 | #9'0 [¥6'1 |BO'I |1S'l |61'S |0€'6 |€'Tl |9°98 |6°0F e ol ____mﬁ;
E——— ¥ L= ] [ & alx
2 g | 6 | 9 | L |9 5ty |28, 1'ser |68 | F& |00 | Pa0 | O ¥ ° °
€00'0 | 100 | 20°0 | 900 | 91'0 | BE€'D | 98°0 | T6'1 | ¥I'P | L'B | B'LI |
P e e P B AL i U0 B S B . e
- | = —_ — ] _ z 3 > a1 | Ye|s8 || € € 20HKO1D0g]
= | =0 o
oI< | ol 6 8 L 9 g ¥ £ g ! mm 38 o | 23
22 [ §3 | 8% | 2%
= X m # = b
.m_ " = g= L |
HMHEHYaN 2M9U00 L m : Nm noyed
] & e v
Bl 3 m.m e
munrY gounnreed sosoduuuidy owanp = .m m m 3

‘1'2 "rgel anuaxrovod]



wogoduunidy BUroBh BHHIRBHE 2HMIannLadoa]

$0'0 | 600 | G20 | IS0 |€I'1 | L¥'E (9GS |0'11 | #'CE | LD |88 | » BLOQ
6F'0 80 | 80 Z'€ |6L0| 91 | 1I'L | 96|66 |39 1'FE oL ‘d upaooug) sareds
| | | b | Z 6 Z1 0z | e8 | op L'z | g |g'ee | g1 | -ndipu redg waerad)
90°0 | 91°0 | OF'0 | 66°0 | 9E'G | LP'G | E'CI [6'9C [9°2G | 0TI | SFC | » red g
LE0 85’0 | 6L0 | 980 1'e | 81| 9% | 06 | &gF |0Cl|66]]|L9F . gunrady u (Mwey ‘d
g | & |1 |2 uilor |Ter for | ze |8z {eEn | 5% | YR MIS] 96 | Husoores sawedindil
EI°0 | 1€°0 | #L°0 | 691 |6L'E [LE'8|9LI [L'9E | 8L | OS] | PE'E | »
L1°0 ERO G561 bl |89°0 | L9°]1 |61'% |6F'9 |6'S1 | PEG| 1S Hoyed
4 i 4 & € B 0g Ie | 94 | 401 | S1@ Pe | 686 | a5 OF i il
£00°0 | 610°0 | G0°0 | 80°0 |91°0|BEO | 980 |&6'1 |FI'P| L8 [BLI| =
S1'0 0LE | 0L'€|0Le!0L'E |CEE | £'EE | 9°6C
— —_ IR B 45 H ] o 9 6 5 | ¥e |98 [L'w| & | ouceNEBNUE J0HKOLIOY
- I T I T G R N e e B B
& S5 | BE | E8 | ¢
= 2z | 2% | B8 | ¢
= £ i S B
m = MHEHY AN amaHaN m - - - Hoyed
~3 e 2 mu_u_ w3 -
== felig | B8 | &°
{m MAHEY gonnureed ¥osodruudds owamp m M “m mw

1'g ToEL

atHMLovod 1

9

o6



‘wovodnuuAds eronh BHHALEHE amMdanHladoal

10'0 | 200 | s0'0 | 11°0 | ez'0 | 9¢'0 | gg'1 | 192 | @v'e | 011 | 1'22 | . PR
gl'e |09z |9'cl |0'sg | &1 HELIXEBER Y HI9H
— s o e ~— r— | 2 g 3 ol 92 |89 | 288 | ¢ -WQO[ # YaHaredina]]
10°0 | #0'0 | 01'0 | 93'0 | €90 | L¥'1 | 9€'€ | #'L | 6'Sl | ¥'€E | ¥'89 | « (MEXVEq ‘€0 HYAIIEQ)
941 9L'1 |eL'6 |20°L |¥'E1 | B0 |6'9F | . HELOXRER)] E_E__
oY | il M S R T g = o oc | €3 |08z | 8'9F | 11 | -XOf n HRHArEdLAY]
g0'0 | 00 | g1'0 | ge'o | g20 g |ese| eg | ¥t |gee | 1L |
£9'c |92’ |8'Sl |3'el |6'8C |&¥E | : _ Emﬂ_
e — | = — : m E 2 = el | 8C |8 |ggr| ¥ HuMHHgKE-ored &
200 | 90'0 | ¢1'0 | 8’0 | 160 | c1'2 | 6'% | 801 | £'¢t | 8'8F | 866 |
£ 3¢ | 1's |g'91 |Lg |I'6c |g'68 | ,
o IS e 2 oz 8 b 70 'z | 2z¢e | 9l BTWLOHO] SIHMHH
[z B =25 = £ =g
o< ol 6 8 z 9 g ¥ g z “ = o .| B8 | 5=
5| |
.MH H__n %H- ._._M
‘EHERYIN amarog = m = Hm Hoyed
- a e &
Biliva |38 $ow=
munry yonmnuvreerd wosodauuidl oldRE| = .m_.. 8 mu
] W B =4

‘1’2 "rgeL anHamworod]]



‘sogodnnufdl euroHh uRHAIKENE dHMdakH1adod]

10'0 | 20'0 | s0'0 | 110 |ez'0|9s'o | ez | 19 |are [0 | 12z ] M LT
Fe 0 E0'e €0'e .m_u.m_ ‘mﬂ.m 606 | E'0E | ¥°GF . -a1) __m._.ummnﬁu_m YrH
T R e e o (T e o W T e R T B e o e
10°0 | $0°0 | OO | 98°0 | €90 | LF'1 | 98'€ | P'L | 6'CT | P'EC | $'89 | » (Mexreq ‘€0 HHADIRY)
0z'0 0L 1 CR'O|9S'G | I¥'E | 1¥'E | C'91 |9'1E | B'0F . , HELOXBER )| d HIH
= e | AT e | e w [ er | 28 (x| 90 | %86 [8hE 11 | -XOL W yRAsEeduRl]
g0'0 | SO0 | €1'0 | GE°0 [SL'O|GL'I|€8'E| ©'8 [ ¥'L1|G'CE| VL | &
R1'0 ¢z | 0's | 0' 061 | 0°0€ | &'3¥ Hoyed
— 2 = o : : - i g =l b ez | ez |8gk| ¥ HHNOHHgRE-ored £
G600 | 90°0 | S1°0 | BE°D | I6°0 (SI'G | 6'F | B'OI | £'EZ (880 [B'66 | +
LE 0 Al Pa | L8 | &1 | 8% | L9 |0101|88I|2g1¢C : :
Al T S A T T TR T BT A o e - s s 2 Rl
5% 392839 2s
m.m, o< 0l & 8 L 9 ¢ v £ z 1 .m_,.m SE | 28 Wm
55 == =8 == =5
a & = a3 M W -] e
EE a8 = | g5 | n_
=3 EHEHTIN AMTIHIN B =l E w3 HOY e
=~ H " M - __H_‘___m
=g E| 3|88 |z®
2 3 MHALY gouhilevd swouoduuulidy ovonp = w | E | u
; & s 1| 88

‘1'% roeLr auHMLowod[]



‘wogodupudds eroHk BHHIKEHE duMdAnHIadOA]

0'o | #0'0 | 60'0 | ¥2'0 | BS'0 | 8€'1 | 21'E | S0°L | 2'Sl1 | 6'1E | #'99 | «
0g'1 |0 |00'6 |g£%E |L'08 |¥'I¥ (adewiny d  Hpad
= e S == — z o o1 1z oz or | 3¢ | 9% 8'%F | 11 | -9BQ) HHEY BBHEAAD
wHd
g0'0 | 200 | 610 | 6v'0 | 02’1 | 622 | 829 | 61 | 6%z | e6s | 611 | R ke wod el
600 | 600 |8b'C |6F1 |8F'E [L6'F |6'F]1 |6'9C |8'FF -ME{ °E0 191D
S el Sl e i il i o b sl i | DR SR L Bldheies
$0'0 | 11’0 | 82'0 | 02'0 | 691 | 6'C | L'8 | 681 | L6 | ¥'IB | €91 | «
9g"0 9g'0 |9g'0 |L¥'1 | 1¥'F |8R'S |S'61 |S08 |1'LE (naderdEn *d HYad
T R 1 _ s it | ee P bior 4GS | vy | 4o | w8g) BBy BEHIDGD
i
00'0 | 100 | €00 | 200 | L1'0 | 660 | 88°0 | @6'1 | SO'F | G€'8 | L'9I | -go EEEE:EHMW
$2°c | 69°2 |S'1T |¥'el |#'Sl |E9F HRLOXBERY HIEH
e R R N B e = ] z T v T L S L R e HAHIrRdLina]]
= =N g0 =
or< o1 6 8 L 9 g b g g | mm mm mm wfm
8= w 5= -l
238, | 35 |
o T -
MHERTaN amarog m m W =8 Hoyed
EIRR TR
maEury younuweed dosodnuwdAdy oronp | = = o =)
= . = so

‘I'Z ‘lrgeL auHIMrovod]]



i o e e e s L et e b e

|

wogodunuidl eronn BHHIREHE audaahHiadoa]

100 | ¥0'0 | 600 | ¥2'0 |8c'0|8e'1 | 21'e)co'L | 2'cl |6IE P20
120 98'0 gL'1 |81 | 69'8 | 002 | 2'2€ | B'BE ! (maderiny d uyao
== b Tt T | 5 lor b er | 7e Fer 186 | R& By 11 | -980) Ewey wsuiRd)

L] b i [} Y n W " [} [ —
£0°0 200 610 6F0 |01 |6LC 82O |LEl |6'8C|E6S | 611 ® AEIQHF.UMEP.MTHMH_
980 gb'0 P61 | 9e'p | 8R'E o2 | L0l | e | 0k ‘GIAY -NMID]] ‘EO MHEAD
Tl 7 6t s F e stz 'ow b |09 | Zm[roriic |l -oeg) Buey " Bunvad

OO | 11°0 | 82°0 | OL'0 | 69'1 | 6'C | L'8 |G'BI | L'GE|#'I8| €91 | »

BI'0 | 0L'0 |Ce'0 901 | L¥'2 | 08'S [ 88'E | T'S1 | 9'83 | #'GR | : | ﬁn_ﬁ_“q%u Lm_h_ma
Z _ — TS L e 0 | ow | 18 foer | S0 | SRR LYY £ | E9) BHEY %0
000 [ 100 | €0'0 | 20'0 | L1'0 | 6€'0 | 88'0 261 | S0’k | ze'8 | L'at | . G

Lz'0 pI'L | Le'e | L'01 | L'01 | 9'82 | £'68 -2)) HEIOXEERY KM

o e 70 (RE o W0 0 o it B gl Bl el S 0 ot sl ) e MR Dot i1

.muun m= ] 6 B L 9 '] ¥ £ & | m.m__ = m.lm._ .m.m

32 SE ,m 3% [ 25

=5 52 | ® A it £ =

= - MHEHYaN amMaHaN m = | £ =3 Hoped

...m = m_ hag _f__u_

=1 - - | 8 mm

...m BHECY ponsurerd Nowodunulds owanp m ...M um m 3

‘1'% ‘rgeL auHarorod[]

60



yousodnouids grouR

BHHIREHE anndanniadoa)

P10°0 | €20°0 | 620°0 | 81'0 | OF0 | 88°0 | 06'1 | 00'y | 82'8 | ®'91 | 2'ee
0'v |08l 0'%1 |0'2e |0'GE ; H90)
IL e = — - 5 — 7 o1 Y 101 | 8'g9 HIHWHH HH3oBg
g0'0 | 900 | L1'0 | 1#'0 | L6'0 | 92'C | 80'e | 111 | 8'¢z | 9'6% | 101
Qg’0 [ 1I'T |ee'e |92'L |BS's |92'L |6'28 |0'ES . 4 HOO
TN et (s aid MR L Bamymid Bt el el B e 09¢ | 670¢ bt I
00 | ¥0°0 | 60°0 | 2°0 | 0S°0 | #1°1 | 192 | 68'C | €'11 £e 9%

131 |99'¢ |99'¢ |99'¢ [&'2l |S'08 |I'h . ) peimco) B
7| | M T T T e R Do it e pe
100°0 | #00°0 | 10°0 | &0°0 | 90'0 | €1'0 | 1€'0 | 890 | 9%'1 | S0’ | ¥2'9

'It [ I'I1 |&@8 |9'se : di

Ll iy 3 —_ o - — H : - g q'z | 61 ¥ | BHHaWHdA |
30 | ag E0 | 2.8
or< ol 6 ] L g g *, £ : | um mm oF 22
95 | 8% | 8% | &°
a2 Sl . o o o e

HHEHTIN amaLog E m W =0 HOYE A4

A = P Ve
- e B O A
MHErY gonnnureed wosoduuuids ovraup - .m_. = 5 g
B i = P =]

‘1'% ‘wgrRL aHHAIMrorod]]



ywogoduuudds eronn sunanede auvdomnuradod]

¥10'0 | €60°0 | 620°0 | 81°0 | OF'0 |S8°0 | 06°1 | 00°F [ 8G'8 | 8°O1 | L'€E | «

12°0 96°1 . 961 |96'1 |26'E|T6'E | RS |T6'E|0'LF | ¥6S . . 2 TS
EiE=] e o I ! - - € . v | 1 C'Z | 101 |8E9| ¥ 90 ¥ H Hi=a0eq
00 | 90°0 | Z1'0 | 1%°0 | 260 | 92'C |80 | 1'11 |8CT (968 | 101 | « .

0’0 0O1°1 jec'o 01’1 ] 1£'e | 6E'6|S'Cl | E%T | 8 . : s ____uuuwﬁ.
U T - e z 1 z 9 ......__.l_ 9z i 18 1'¢ | 09€ | 605 ]| SI B D L q
10'0 | #¥0'0 | 60'0 | 32°0 |0S'O | #I'1 | IS'Z|6E'C|E 11| EF | 9F | »

€00 Z'1 |20'9 | £9'6 {3'E1 | 6'83 | 0'1F | . 2= 00 WO X
= s = e -gr _ g g T Ve e 1'¢d | SO | 960 L i 24 gaooeqg
[00'0 | %00'0| ID'D | 30'0 |90°D|EI'O|IE0 (890|991 |SOE| P29 | »

180 0°01 0’0z | 001 0'0F | 0°02 : = q
et Bt Rl e 2l R i ot Wl o e B SR |1 HHaNNAA L

= =3

£2 o< | o1 6 8 L 9 g v 3 g | 2% mm m. =

32 22 | g5 | 2% | 2§

=3 MHERTAN dMaNIN @ = | £ =2 noyud

== =] iy =

- ’ ’ 1 __f__m

—m 4 B o m.m =3

r.m ‘mHHYY gounnveed sosoduunidl owramy m .m_._“ m mm

‘I'E voelL annawrorody]



Mogodnuuids eronh BHHAKEHE aHMdabHiadoa]

£0°0 | 80°0 | 81°0 | £%°0 | 86'0 | 21'Z | OL'% | 966 | 1'02 | 1'2p | £'%8 | »
EL0 | EL0 |Z¥ 1 |29°C |40 |08'8 |EL0 |se'2 |ZEl [2'¢1 |6'ec edAny osanradyy o
PR ST T RN T (TR M T T T v s e R R L
€0°0 | BO'0 | 1E°0 | £S°0 | £8'1 | #6' | £2'0 | Z'%1 | 002 | S'19 | €21 | «
a0l IS0 [€9°1 |20'I |9¢'Z |68'% |6SF (201 |1'1e |£'Ch Hoyed
Im| fo _ > - S 6 5 = 9 55 'z | 98¢ b 12 HHMIAHIHYH L {-OHA] P
S00°0 | 10°0 | ¥0°0 | 11°0 | £&'0 | 290 | 98'1 | oc'g | 19°2 | I'O1 £e ®
BE'E |69 |49 |08 |0 |8'Sh (vexyeq 'so
— — — — — ; : P 2l ol IT; '8 [ LI | &1% | 9 HHDIEQ)  dqrexyiges
100 | €0°0 | 60°0 | @2°0 | I€°0 | BI'1 | 292 | 9'c | 611 | €%g | 2'8F | «
S0'¢ |S0'F |OF'S |OFP'S |SE'6 | 0228 |9'FF Hoped
L ALY e el e : : : ] 0z op P2 | ZC1 | 8'ey | B HHMOHHN T -0deiny
oI< il 6 8 L ] g b g z ! mm mm m.m, m_%
Sk | 88 | € | 82
38 | R, | 38 | <
MHEHTIK amalrop m = W Wm Hoped
nw m .wm ...m
muurt younuwveed womoduuulds ovanp = = .H.m Mu
= ot b7 o

1'Z "rgeL aunaxrovod]



L iy s hae i T AT ALy W, e o} . ey

wogodunufdl BroMh EHHAaKEHE SHMOIInHLadoa]

€0'0 | 800°0 | BI'0 | €¢'0 | 86'0 | L1'Z | 0L'F | 96'6 | 102 | 1'2F | £F8 | »
€2°0 ZL'0 | 3L'0 812|999 | 1'e1 | 6'€1 | &'12 | 9'1F ﬁ_mﬁ. E%__..ﬁ_um:
—— — v e L] ] uu—

. l I £ 6 81 61 62 | LS €C | €8 |0°8S | 11 | olenuxdag HaooEq

£0°0 | 800 | 13'0 | €S°0 | L&' | ¥6°C | LS'9 | %1 | 0°0E | S19 | €I | »

810 LGl O1'2 [O1'Z | SI'E | €O | ¥'6|E'S1 | 1'B8 | 9'1¥ HoHed

o i , dHINTH-
g 50 | Tl e | & e | ve | 988 #b] 18 | uu¥edBgpINitousys

G00'0 | 10°0 | OO | 11°0 | 22870 | L9'0|98°1 |OS'E [ 19°L|1°91 ]| €8 | »

LO°0 Al LIS |GL L LIS | 241 | ¥'82 | 9'9F : . | (rexyeq -eo

10°0 | €0°0 | 60°0 | G&'0 | 1S°0 [ 8I'1 [E9'C| 9G |6'11 |E%C | L8| »
910 99'C | 99'C | 99°'C [ 99'9 | L'81 | L'CE | O'%F Hoyed

=T Doy el s |t arnd e Lo B v e o g L R HHNOHIHH J-0desny
= =~ | = =0 |90
mwa o< 0l 6 8 i 9 g b £ g ] - nm um ==
s 55 | B | 8% | 35
w 2 2= 5™ m m | <
BB 2Rl s 2% | e
=3 MHEHTON SMAHIN 2 m = =3 i
~4 " °© | oz _W,m
%3 Bl
m mHiry pounHreed wosodruudda ovonp = M g F

1'g el E_:_m_.._,ﬁr.ad__ﬂﬁ_ﬁ

64



‘wogoduuufds eroHh ¥HHIhEHE dHMOakHLadodL e}
#00°0 | 10°0 | €0°0 | 20°0 | 21'0 | 6€'0 | 88'0 | T6'T [ CO'y | ZE8'8 | 991 | «
1S'E PUL [ BI°L | #1°L | 1'28 |8'C . . i L
— — = ittt [Tt e - - - 6 T 61 (48 | LI HIBRWEY
F00'0 | 10°0 | £0°0 | 80'0 | BI'0 | 2F'0 | £6'0 | 30'C | 22'F | 32’8 | ¥'L1 | .
E. 88°G | 88'C |£'9e |0'09 . n ot
= b i == ] e z |71 |21 | 61|89 | Ler g-odaga)
Z00°0 | @0°0 | SO°0 | €10 | 02'0 | 020 | Z8'1 | 1¥'E | 81'L | 2'F1 | ¥'68 | »
e w'e |68'0 [9'9r |9%68 | | o AL
o R == == = s R E " 73 e 61 |911 | EFb aqdommd]]
600°0 | €0°0 | €0'0 | E1'0 | L2'0 | 650 | 92°'I | 9'2 | ¥'c | 801 | 212 2
L0l 18 | ¥'IE |F'1T | 8'CF edAnwy
— m.|. e — - = - : s 1735 ’ - g'Z2 | g8 £'eq OJIHWHE HEAOE]
Ny B | HD 2.0
i< | o f g L 9 g ¥ £ z I mm .mm mm m.m
96 | 28| 8% | 2%
.mu ®a HH g
mHeAlaN amarog m m - MM HOu®d -
¥liz | &8 | & %
MERCY younnrerd wowoduuuldy ovonp - - ..__n 2 e =
= ' B %0 “
[ir ]
1"g "roel JHHIKLOVOd]] -



wosodunulds eroun sHHILEHE aHMdanniadoa]

PO0'0 | 100 | €0°0 | L0°0 [ LI'O | 6E'0 | 8RO [261 [90'F | GE'S | 991 | »

010 ¥H'E | 68°0 | 68'0 | B'EI |9'LE | ¥ IF
— e - — . 8'1T 128 12'Ap| £ BHLBRNEY

$00°0 | 100 | €0°0 | 80’0 |B1'D|a¥'0|€6'0 | 20T | 9a¥ [BL'8 | WLl W
81'0 #8's (88 | 941 | 9'L1 | 628 | . .
St (8 008 (S 8 Rt 5 00 ol Bt (= ool Rt [ el B 00 e T sora0g-odaga)

L00°0 | 200 | GO0 | £1'0 [0L°0 | 0L°0 | LS°1 [ I E | BI'L L9l b6 | »
600— oLl aL'l e | oLl Gl G9'8| &Ll | 8'E9 . : ; g
I R s [ e G 1 I g ot | z¢ 61 1911 &% | S aqdowndy]

600°0 | 200 | S0'0 | Z1'0 | L2°0 | 69°0 (921 | 99T | PG |80 |21 | «

820 EE'E ge'g|€L'e|L'91| 0F |0'0E (L ED edAny
< ......II_ — — —_ _ ] g 3 5 7 2Z 18 |£eg] & OJIHMHH HH=ooeq
a0|la0|l=E0O| %=
g2 o1< | o i . L 9 5 ¥ £ g R - .um 83 Y
it 2% | 83 | 3= | 85
& B - = = it
2E b ol [l e
mu MHYHYIN SMTIHIN E m 5 =3 HoWwd
4 e e |- f.m
e | 3|32 |%®
g Ay gounnrced sonodwundds oronp E u g mm

1'Z "rgeL IHHIEwOTOd[]

66



(—) 08/(+) 08 (+) 001 (—) cz/(+) gL (+) 001 b | ¥ BrHandy
(—) 218/(-+) g'8L (=) g'%/(+) L'S6 (—) o'er/(-+) L8 (+)oo1 | 1'ek | €3 J9EENEAENEE 2OHTRLEE
() 8%e/(-H) gee | (e 9ss | () LigiH)ess | (Hoe(+)o'L8 | T | €8 geNap)] yrRHdaEa)

(—) L'L/+) €26 (-+) 001 () ool (+)oo1 | #'ss | €I Hoged HOMOHOYT
(+) 001 (--) 001 () 001 (4-)oo1 | €%k | € W dy
HY9d0OER
-#d[] ® EnHOY OJOMD
{(-+) 001 (+) 001 () ool (—)eee/(+) 299 | L'1s | € | -demap wad mHYaddRg
aqaoduanio] ]
o ees | (Hoog/(Hoos | (e Loe | (H)eel/() Lo | ¥IG | G | dEKHH  H RHTEd)
BEHABRYIOW H
(—) g'e1)(+4) L'98 (—) e'eg/(+) 299 (—) g'e1/(+4) L'og | (—)o0g/() 008 | 9'8F | g1 | eunedig BEHTBRLEE
aqgoduanrop] oM
(—) ¥'v/(+) 9'C6 (—) vog/(+) 969 (L)oot | (= #ziM+)o'ze | 8'es | gz | -xdag u BHadAdorag
(—) g'gl/(+) g'L8 (—) ¢'g1/(+) ¢'.L8 (—)oez/(-)oes | (—)o'oz/(+)0'08 | e8| 9l BELH]L
(—) 6'ab/(4) 1'L8 (—) 0'0G/(-}) 0’08 (—) 2'ee) ey | vz go'sL | g'es | ¥l BHELE](
(—) 8'ep/(+) 5’99 (—) g'9g/(+) 8'ep (—) g'28/(+) 8'89 (—) g'ze/(--)g'29 | 9IS | 9l BHHOLE
(—) L'e/+) £'¥6 (=) 2's/(+) 46 (—) 8'5/(+) 3'L6 (+)001 | 805 | g€ Hedy umudama)
kHrade
(=) o'6If-H)o'1g | (—)osi/(+) 018 (—ygg(4ae | (=) evi(-)2'eg | L'ov | 13 o i hc | EE&EEM
(+4) 001 () 001 () o01 (oot | »'ep | 8 80-1l HHAALOY
IHHLT ; ynudas IHHLET yHdao m.m.mu S uh
HOHALENHINENW OU Aranh Awdmgo ou HOHAUEMHIHE W OU AUronn AwWamgo ou =35 n Ndm
g =" o' = b mmm mhm

HWMHHEY HWMHHBLALIIH M HWMHHERALD 03 gHHAVOIrgeH sorsd weuwoged ou (0)) auHavaradudey

7'z BIHLQE]

"i-

£



(nadewrdan *d nwad

(—) 8'¥1/(+) g'c8 (+) 001 (=) 1'11/(+) 6'88 (4-) o001 | ¥'s¥ | 22 -0BQ) BHEY EEHWAd
(Hirnae
JFH¥OLEE H aFMHHEHL
-0l) HELOXRERY] LT
() 001 (++) 001 () 001 (-)oo1 | 2eg | ¢ WOl u gRaaredinay)
. (Mexreq "0 HHAD
-JUQ) HEBIIXEER) WM
(—) e'pa/(--) g'op (—) g'23/(+) 282 (—) #'9g/(+ ) 9'g9 (=) z /-8’18 | 89k | 11 | -%0l ¥ weansvediua]
: ("1rg0 BENIUHVHEY
-edey) Heloxeeey HEH
() 001 () 001 (--) oot (4)oo1 | 210 | ¢ -WOl M yEnsrediHayy
Houed
(—) sg/(+) 2 (—) 05/(+) 0g (-}-) D01 (—)ogi(-+)os | 8<sk | ¥ HHAOHHgNE-ored £
(—) g'2¢/(+) e'29 (—) ag/(+) g2 () 001 (—) g'9/(+4) 8'€6 ¥ | 9l IVKIOUOL] 291 MU
(erogoy -d
HH20RG) aqredf -
(—) L' 1¥/(+) £'88 (—) g'8g/(+) 2' 1% (—) e'ee/(4) 2'99 (—)oe/(4)oe | g'es | 1 | -udpp v vedg wanvado
; (mney -d
HE20089) aqreds
(—) 6'8e/(+) 1'19 (—) #'#¥/(+) 9'cg (=) 1) 6'ss (—) ') geL | ¥1s | 98 | -udl u vedg wmnrady
noyed
(—) s'2e/(-+) 5'28 (—) ¢'ge/(+) ¢' 29 (—) ¢'ze/(+) g'29 (—)e'zg/(+) gL | #'eg | OF HHNO¥rog-auxdag
(=) e'ee/(+) 299 (—) e'ge/L'99 (+) 001 (+) 001 [ L'%% | € | d9eeNduNEg d0UROLIOg
(—) g'ee/(+) L'90 () 001 (-+) oot () pot e | ¢ . HELOW]T

w.uj_ 28— B

nn:aﬁuh"ﬂ_n-: ou huunrc.uuuwn!ﬂo ol u.u:a__.“““uw.u: ou h:unru_.ﬂhuﬂ_un ou nmm H.Mm

WWW M.mw HOY#]
or'ne= b 800 = b um.w m.mm
¢'% "voeL annawrovodyy

68



() 001 () 001 () 001 (+)oo1 | 2'1# | € EMLERWEY
() £'99/(—) £'¢¢ (-+) 001 (4) L'99/(+) g'¢e (+)oot | 2'¢v | € dDDD wowog-odaga)
(—) o%/(+) 09 (-+) 001 (—) og/(+) 08 (ool |2y | S E&Ea_.m
E
(—) 001 (—) 001 (—) 001 (4+)e'ee/(—)L'99 |ges | € -ARy OJaNMHH HYaddE]
; pdAnwy oseurad) H
(—) g'yg/(-+) g'S¥ (—) g'ep/(+) €'¥C (—) p'81/(+) 818 (—) pog/()o'go | 0'8g | 11 | ossuxdag Euﬁﬂ
; HOHE
(—) 1'8¢/(--) 6'19 (—) g'ge/(+) L'99 (—) g'ez/(+) g9 (—)g'eg/(+) 299 | O'%p | 12 pnaIdHIHTH {-OHA] S
(rexyeq ‘o
(—) L'o1/(4) g'¢e8 (-+) 001 (-+) 001 (+)oot [€1F | 9 HYAOOEY) Eﬁ__umﬁw
HOHE
(—) eg/(+) sz (—) gz/(+) L (—) gg/(-+) eL (—)ez/(+)sL | 8'cr | 8 HHMOHIOHH F-0dRIHY
(—) 0z/(+) 08 () 001 (=) 01/(-+) 06 (+)oo1 | &'05 | OI BIOMHT HPaddeq
(—) gz/(+) az (—) oc;/(+) 08 (—) cz/(+) eL (—)og/(+)os | 8¢e9 | ¥ HOO) HOHWHE] HYadoeq
(—) 0g/(+) 08 (—) g'g1/(=) L98 (+) 001 (—) g'ei/(4+) 298 | 608 | 1 | MoO wueHWRdD HYIDEY
HgO Hanwady
(-+) ool (—) g'p1/(-+) L'eg (4-) 001 (=) epi/(+)2e8 |96k | L u panxdog HHAdORG
(-+) 001 () oo1 (-+) 001 (4+)oo1 | oLy | 1 suHanndA L
(waderiny -d Hyao
(-+) 001 (-+) 001 (-+) 001 (4+)oo1 | 8%k | 11 |-omg) mHey wEMWAAD
(wnde],
r ‘Qure] ‘AR ¥ad ‘ardy
=HHII B0 MHYa0
(—) g'6/(4) 906 (—) ¢'6/(-+) €06 (—) g'#/(+4) &'56 (—)e'e/(+)g'06 | ¥'ap | 1z | -ovo) muey  BEHIRAD
auny yndaz anury purdao m.“m", B %
HOHIETRHINE N OU Arann Awamgo ou HOMALERHINEN OU Araun Awamgo ou u.mw Hm_ 0
Pag | Ym0 noped
8= | 228
o1'g = b c0'0 = & mmm wxm

Z'z 'I'gel aHHaMIOrod]]



BOK H KO3((PHIHEHTOB KOPPeJsIUHH MeXk/1y CMEXKHLIMH 4YieHaMHu pajna
aas panonoB Coserckoro Coiosa.

Ha ocHOopaHHH 3MNHPHYECKHX AAHHBIX TPVJAHO OT/AaTh Npeanoure-
HHE MATEeMATHYECKOH MOJeaH, Hcnoab3yemoi PatkoBHuem HaH AH-
ApeaHoBbiM. BMecTe ¢ TeM Ha OCHOBaHHH pance NMPOBEIAEHHOro aHa-
JH3a MareMaTHYeCKHX MOJeJell OnHCAHWA MHOrOJIETHHX KoJeOaHui
PEYHOTO CTOKA CJeLyeT OTAaBaTh NPeAnouYTEHHe JBYM MOJENSIM B CO-
oTBeTcTBHH ¢ paboroii PaTtkosHua [72].

OueHka cay4ailHOCTH NOABJEHHA TPYNNHPOBOK PasaHYHOH JJIH-
TeJbHOCTH MOJIYYEHA C HCNOJAL30OBAHHEM KPHTEpHsi CepHH, KOTOpHIi oc-

Iop
J:.-

J.0

25

2,0

|
o1 02 % 04 0,51

Puc. 2.1, 3aBHCHMOCTE CpeiHed JJHTEALHOCTH TPYNNHPOBOK OT KosdHUHEeHTa aBTo-
KOppefsilii ToA0BOTO CTOKa.

I —no sozean B. I'. Augpearosa [7), 2 —no mogean . H. Parxomnga [72]), 3 — sunepRuecKHe
AL HILIE.

HOBAH HAa COMNOCTABJICHHH MAKCHMaJbHOH AJIHHB H 4HCJA cepuH, pac-
CYHTAHHLIX MO paAay HaAOMOACHHH, C TEOPETHYECKHMH 3HAMEHHSIMH,
CBOHCTBEHHBIMH CJAYYaHHOH MNOCHELO0BATEABHOCTH, B COOTBETCTBHH
cfxl.

Ouenka cayuyaiiHOCTH MHOrOJETHHX PAJOB TOJOBOTO CTOKA N0 KPH-
TEPHIO CepHH No o6LIEMY HX YHCAY H MAKCHMaJbHON JJIHHe NpeiacTaB-
JeHu B TabJ. 2.2, 3naKk -+ o03HAyaer, YTo NpoBepseMas rUnorTesa cay-
YaHHOCTH He OTBepraercsi, 3HaK — 03HayaeT, 4TO THNOTE3a cJy4YaHHO-
CTH He MoOxeT ObiTh npuHaTa. AHaan3 rtaba. 2.2 noKasblBaeT, uTO
GOAbIIHHCTBO PAAOB FOAOBOTO CTOKA HEe MPOTHBOPEYaT MOJAEIH CJay-
yaiinoii nmocaepopareavHoctd. Hasa psaa pafonos CCCP, nanpumep
Gacceitiop pek Cesepckoro Jouua u [lpuasosbs, Cpeanero Ypana
n Ilpuypaabs, pexk Ypano-ImGuHCKOro pailoHa, HEKOTOPHIX pailoHOB
Cubupu u Ilpumopbs, yCTaHOBJAEHO NOBLILIEHHOE YHCJAO PAAOB C He-
cayuafiibiM XapakTepoM rpynnHpoBOK JeT MNOBLILEHHON H NMOHHMKEeH-
HOH BOIHOCTH.

Caeayer ocofo noguepKHyTb, UT0 noJgyuycHusie B taba. 2.2 pesyib-
TaThl OCHOBAHH HA MH/AHBHAYaJbHBIX pAAax HaOJIOACHHH. YUHTLIBAA
OrpaHH4YeHHbli 00beM HCXOJHBIX JAHHBIX MO KaxKJA0My NOCTY, YBepeH-
HbIX BHBOJOB O CJAY4YaiAHOCTH HJH HecJy4YalHOCTH KoaeOaHHH| rogoBoro
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Tabanua 2.3

IpynnHpoBKH pasanauol AJHTEABHOCTH B MHOTONETHHX PRAIAX
rogosoro croka pex CCCP

JAnHA rpyNNAPOBKH, JeT

Koanuecrno
| 2 3 4 5 [ 7 & 9 )] =10

2418|1432| 726 | 411 | 242 | 114 | 72 | 46| 1D | 15 19
2362|1400 894 | 377 | 227 | 140 ([ 72 |60 | 23| 12| 2I
Teoperuueckoe 3342 | 1709| 855 | 427 | 276 | 93 | 43| I8 | 8 3 |

IMITHPHYECKOE

[lpumevanune B qHcadTeac — rpynnHpoBKH NOBHILENHON BOXHOCTH, B 3Ha-
MEHATENC — MOHHMKEHHOH BOAHOCTH.

Tabanua 2.4
Bepoatnocts (%) noseaedusi rpynnupoBok pasaHMHON LIMTEABHOCTH

JInuHa rpynnupoBKH,. Jer

BepoRTHOCTL
| 2 3 4 5 6 7 B 9 10 = 10

44,4 1257133 |7,93|492|2,78(2,00|1,51|0,62|1,83| 1,43
41,7 (26,2 | 15,4 | 6951 4,71 1297 1,81 |1,95[083|1,06] 1,20
Teopernueckan 20,0 1245 11,7 547]|2,49]1,10(0,47| 0,20} 0,08 | 0,03 | 0,01

IMnupHYecKan

[Ipumeuwanue B uncaurese — rpynnupoBKM NOBHIUENHOf BOAHOCTH, B 3Ha-
MEHATE/ME — MOHHAEHHOH BOAHOCTH.

CTOKA cAenaTh He NpeicraBiadercs BO3MOKHBIM. Dojee nepeneKTUBHbII
1yTh MOA0OHOr0 aHaaHsa 3aKJIOYaeTcss B TPYNNOBOM aHAJH3E HCXO-
HBIX 1anHblX. Tak, B 124, 2.3 u 2.4 npeiactasiensl pe3yJibTAThl pac-
"HETOB YHCJIA TPYNNHPOBOK Pa3jHYHON AJHTEJbHOCTH H HX BepOsATHO-
CTH NOABJACHHA B MHOTOJIETHHX psiiax rojgoeoro croka pek CCCP u ux
reOPETHUYCCKHE 3HAYEHHS.

Conocrab/eHHe 3MIHPHYECKHX AAaHHBIX ¢ TEOPEeTHUECKHMH yb6ean-
FCJIBHO CBHAETEJBLCTBYET O HecJHyuaHHOM Xapakrepe KoaebanH# rojo-
noro croka (ta6a. 2.3 u 2.4). Tak, KoAHYeCTBO IPYNIHPOBOK MaJioi
IpoAOKHTENbHOCTH (1—O JieT) B psgax roloBoro croka cylilecr-
HCHHO MEHbIIIE, YeM TEOPEeTHYECKHEe 3HAaYEHHs, B TO BpeMs KakK TpyinH-
POBKH NOBBHILIEHHOH AJHTENbHOCTH (6oJiee 5 JeT) 3HAYHTENBHO ualle
BCTPEYAIOTCH, YEM TEOPETHUECKHEe 3Ha4YeHH .

lakum oGpasom, aHaJH3 cAyuyailHOCTH TOJAOBOTO CTOKa, NMPOH3Be-
ACHHBIH MO COBOKYNHOCTH HabJiofeHHH NpojoKuTenbHOCT 0 40 Jer
i GoJice, yOeauTeJbHO CBHIETEJBCTBYET O HecaydaiiHOM Xxapakrepe
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MHOroJIeTHHX KoJieDaHHH peyHoro CToKa, KOTOpBHIH, KaK MNoKa3aHo
B CACAYIOLLEM pasjiesie, NPOABAAETCA B HEKOTOPOi HHEPUHOHHOCTH,
00yCcA0BAEHHOH nepexoasiuledi Baaroji B 6accelile H3 roja B roj, Ko-
TOpas oOnHceiBaerca KoshPHUHEHTOM KOPPEJAUHH MEXKIAY CTOKOM
CMEKHBIX JerT.

2.2, AHAJIH3 ABTOKOPPEJNAUHOHHbIX ®YHKLHHA

ABTOKOppesnsilHOHHbIe (QYHKUHH MHOTOJNIETHHX KoJeGaHuii peuxoro
CTOKa HCNOJB3YITCH B NPaKTHKe HHMKEHEPHO-PHAPOJOrHYecKHX pac-
YETOB NpPH OlleHKEe TOYHOCTH BHIOOPOYHEIX NMapaMeTpoB M KBaHTHJAeH
pacnpegeseHdsa, NPH CTATHCTHYECKOM MOAEJNHPOBAHHH THAPOJOTHYE-
CKHX pPANOB, PEryJHpPOBaAHHH PEYHOTD CTOKA H peleHHH JApPYyrHX Ha-
YUHO-HCCAEA0BATE]BCKHX H NPHKJAAAHLIX 32144 THAPOJOTHH.

AHa/H3y aBTOKOppensuUHOHHWX (YHKUHA nocesameno GoJblioe
uHeao pabor [37, 41, 72, 77, 96, 99, 100, 101). B oguux [41, 72, 77, 96,
97] ormeuaercs, UTO MHOTOJETHHM KOJeGAHHAM PEUHOTO CTOKA CBO¥I-
CTBCHHA JIHIb JOCTOBepPHASN KOppeasllHA MeXJAy CTOKOM CMEMKHBIX
Jger, B apyrux [37, 99, 100, 101] npuBOAATCH aBTOKOpPpEasLHOHHbIE
GYHKUHH NpH gocTaTouHo GOJBIIHX NapaMerpax CABHra T HCXOAHOTO
psiaa. B nocaeaneM cayuae 3IMIHPHYECKHE ABTOKOPpeAsUHOHHBIE
(Gyukunn npu t ot 1 a0 30 peKoMeHAyeTCS MCNOJAL30BAThE B MPOTHO3ax
W pacyerax croka. Beuay TOro 4to AHCKYCCHE N0 A3aHHOMY BONPOCY
NpoAoaMKaercs N0 HacTOAILLEro BpeMeHH, NpeacTaBiasercs leaecoob-
pasHbIM NPOH3BECTH AHAJH3 SMIHPHYECKHX aBTOKOPPeNsUHOHHBLIX GyH-
KIIHH Ha MaccoBOM MaTepHaJe HabOMIOAeHHIl 32 peYHBIM CTOKOM.

AHa/u3 SMNUPHYECKHX ABTOKOPPEIALHOHHHX (YHKUHMA BHIIOJHEH
C NpHBJAeYeHHeM BceX HaunboJee NPOAOJKHTENbHHIX pAgoB Haba0le-
HHH 32 peuHbIM cToKOoM (40 ger u Gosaee) Ha TeppHTOopHH CCCP.

Bcero O6m10 Henogab3oBaHo 523 rHApOJOrHYECKHX MOCTa, IPOLOJI-
HKHTENABHOCTh HAOAIOAEHHA B KOTOPBIX CJAeAVIOULan:

IponoaHTENBLHOCTE ;
Habawnedn, aer . , 40—44 45—54 55—64 65—74 75—84 85—94 95—I104

UHeao nocTon e BT [ 204 71 20 37 16 9

Beuay Toro uro OpAHHATH 3MIOHPHYECKHX aBTOKOPPEISUHOHHBIX
(GYyHKUHA COH3MepHMBI ¢ HX CAyYafdNbIMH OTKJOHEHHAMH, 00ycAOBJIeH-
HEIMH OrpaHHYeHHLIM 00beMOM HCXOAHOH HMH(pOPMALHH, NMpeAcTaBAfA-
ercs uenecoobpasHEIM TMOCJAEAVIOMHE aHAJAH3 AaBTOKOPpPeJAUHOHHEIX
(DYHKLHH BeCTH HA OCHOBE I'PYNNOBHIX OLEHOK.

Tak kak cayuaiiHble OTKJIOHEHHS KO3()()HUHEHTOB aBTOKOPPENALHH
YMEHbUIAKTCA ¢ yBeaHyeHHeM oOneMa HcXxoAHoH w#HHpopmalHH, BCe
pAjibl peyHoro croka ObAH pasOUTH MO CAEAVIOUIHM IpajauHsaM po-
AONMHTENBHOCTH HabMAeHHH 3a pedHhEIM cToKoM: 40—44; 45—54;
00—64; 65—74; 75—84; 85—94; 95—104 ner. OuUeHKH napaMmeTpos.
pacnpefeneHHs  Ko3(HIHEHTOB aBTOKOPpPEAsUHH MNpeicTaBJeHbl
B Taba, 2.5.
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Tabanua 2.5
Fpynnosas oueHka aRTOKOPPENSUHONHEX (yHKUHA

Sunupnue- .
1 ] =
Capnxiga YUncao EHPEIHEE t“::liﬁu'r“ﬂﬂrn Kosgdnunenr r () no r{T)
T D pAnYy ACHMMETPEN ¥ PABHEH IO =3
ner e g rit nurl;:ﬁ:::mn Cs. r (%) Fic)esr ()T | = ;,I—M
% (v n—1—1
n= 40 = 44
I 166 0.185 0,184 0,135 0.185 0,151
2 166 0,021 0,188 —0,019 0,034 0,158
3 166 0,070 0,157 —(0),041 0,006 0,160
4 166 0,026 0,162 0,446 0.00] 0.162
5 166 —0,021 0,155 —0,204 0.000 0.166
6 166 —0,032 0,184 0,128 0,000 0,166
7 166 —0,079 0,173 0,005 0.000 0,168
8 166 —0,048 0,163 . 0,010 0,000 0,171
9 166 ~—0.045 0,173 —0.,099 0,000 0,174
10 166 —0,046 0.182 —{1,205 0.000 0.179
11 166 —0,039 0,198 —0,218 0.000 0,179
12 166 —0,047 0.217 —0,340 0,000 0,182
13 166 —0,013 0,186 0,062 0,000 0,186
14 146 0,022 0.185 —0,227 0,000 0.189
15 48 —0,087 0,234 —0.015 0,000 0.191
n = 45 =+ H4
l 204 0,180 0,179 0,149 0,180 0,140
2 204 0,131 0,195 —0,101 0,032 0,143
3 204 0.029 0,173 0,199 0,061 0,147
1 204 0,065 0,170 0,203 0,001 0,148
5 204 0,025 0,174 0,108 0,000 0,151
6 204 —0,011 0,167 —0,262 0,000 0,152
7 204 —0,029 0,153 —0,183 0,000 0,154
8 204 —0.031 0,169 —0,300 0,000 0,156
9 204 —0,032 0,178 —0.125 0,000 0,160
10 204 —0,030 0.178 —0,131 0,000 0,160
1 204 —0,044 0,202 —0.105 0,000 0,162
12 204 —0.033 0,189 —0,016 0.000 0,164
13 204 —0,078 0,183 —0,370 0,000 0,166
14 204 —0,015 0,184 —0.270 0.000 0.169
15 204 —0,056 0,220 0,058 0,000 0,171
16 136 —0, 106 0,204 —0.307 0,000 0,172
n= 5 + 64
| 7l 0,227 0,161 0,297 0,227 0,125
2 71 0,072 0,185 i —0,158 0,051 0,132
J 71 0,039 0,127 0,251 0.012 0,133
4 7l 0,011 0,164 0,327 0.003 0,135
5 71 —0,004 0,132 0,247 0,001 0,136
6 71 —0,028 0,144 0,314 0,000 0,137
T 7l —0,023 0,146 —0,066 0,000 0,139
8 71 —0,056 0,152 0,039 0,000 0,140
9 71 —0.036 0,152 —0,243 0,000 0,141
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IMpoaoaxenne taba. 2.5

Sunupnue- u‘
Caeumka | Yueno Cpeanec ““::IEPP:-::':‘" Kosdpduunenr | r (1) no regT 3
T no pRAY BCHMMETPHH YPABRHEHH KD
ner v i T (0 mr;‘:cl:;:“b Cs, r (1) riv)=r(HT |= Seed (1))
9 1) A—1T—
10 71 —0,057 0,158 —0,061 0,000 0,142
11 71 —0.059 0,173 0.475 0,000 0.144
12 7l —0,058 0,175 —0,275 0,000 0,145
13 71 —0,036 0,173 —0,400 0,000 (0,148
14 71 —0,012 0,166 0,035 0,000 0.149
15 71 —0,041 0,172 0,105 0,000 0,150
16 71 —0,063 0.190 0,181 0,000 0,152
n= 66+ T4
I 20 0,285 0,153 0,463 0,285 0,111
2 20 0,089 0,208 0,521 0,081 0,121
3 20 0,036 0,148 0,451 0,023 0,123
4 20 0,039 0,203 0,114 0,006 0.124
-+ 20 0,071 0,170 0,617 0,002 0.124
6 20 0,022 (), 148 —0,343 (0,000 0,126
7 20 —{,040 0,168 —0,281 0,000 0.127
8 20 —0,050 0,147 —{0,446 0,000 0,128
9 20 —0,052 0,156 —0,215 0,000 0.129
10 20 —0.056 0,163 —0,168 0,000 0,130
11 20 —0.066 0.141 0,222 0,000 0,131
12 20 —0,0890 0,115 1,301 0,000 0,131
13 20 —0,004 0,122 —0,515 0,000 0,134
14 20 —0,007 0,157 —0,162 0,000 0,135
15 20 —0.074 0,137 0,777 0,000 0,135
16 20 —0.114 0,224 —0,153 0.000 0,135
n=75=+ 84
14 37 0,270 0,150 —0.011 0,270 0,105
o 37 0,064 0,142 —0,128 0,073 0,113
3 37 —0,020 0,115 —0,961 0,020 0,115
4 37 0,018 0,125 0,676 0,005 0,115
3 37 0,003 0,127 0,623 0,001 0,116
6 37 —0,024 0,121 0,012 0,000 0,117
T 37 —0.045 0,114 —{,092 0,000 0,118
8 37 —0,101 0,107 —0,588 0,000 0,117
9 37 —0,030 0,137 —0,036 0,000 0,119
10 37 —0,008 0.124 0,054 0.000 0.120
11 37 —0,018 0,149 (1,451 0,000 0,121
12 37 —0,041 0,140 0,083 0,000 0,122
13 37 —0,055 0,113 -0,675 0,000 0,123
14 37 —0.m1 0,121 —0.,510 0,000 0,124
15 37 —0,042 (0,149 (),350 (0,000 0,124
16 37 —0,018 0,142 0,155 0,000 0,126
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MMpoaoaxenne 1aba. 2.5

IMnupHYe- 5
ckaf CPEARRN | Kosdibumne r (t) no o
'l'-..tl.nﬂfml:a ::E :E:; EEE#:;; nz;ﬁﬁ::u- Kacﬁue;p;:: Fpaﬁl‘teuum IT:: @1
Hex r (% NorpemuocTs Cs, r (D) rim =r(l)* =F$
ar (1) n—1t—1
n=85-+9%
I 16 0,222 0.123 0,096 0,222 0,101
2 16 0,004 0.120 0,610 0,049 0,107
3 16 —0,017 0,122 —1,961 0,011 0,108
4 16 0,020 0,086 —0,273 0,002 0,108
5 16 0,043 0,110 0,466 0,000 0,109
6 16 —0,001 0,121 0,134 0,000 0,110
7 16 0,008 0,098 —1,117 0,000 0,110
8 16 —0,050 0,119 0,146 0.000 0,110
9 16 0,059 0,118 —(0,963 0,000 0.111
10 16 —0,021 0,082 (0,490 0,000 0,119
11 16 0,011 0,103 0,206 0,000 0,113
12 16 —0,055 0.129 —(,039 0,000 0,114
13 16 —0.,014 0,120 —1,386 0,000 0,115
14 16 0,024 0.092 —(},286 0,000 0,115
15 16 —0.010 0.096 0,269 0,000 0,116
16 16 —0.035 0.085 0,282 0,000 0,117
n==95-= 104
I 9 0,279 0,106 —0,104 0,279 0,063
2 G 0,131 0,098 0.315 0,078 0,100
3 9 0,048 0,119 1,661 0,022 0,102
4 9 0,058 0,143 0.494 0,006 0,102
5 9 0,012 0,090 1,909 0,002 0,103
6 9 0,037 0,088 —0,534 0,000 0,103
7 9 0,000 0,155 —0,069 0,000 0,104
8 9 —0,024 0,135 0.676 0,000 0,105
9 9 —),061 0,141 0,017 0,000 0,105
10 9 —0.057 0,183 —(,433 (0,000 0,106
11 9 —0,062 0,141 0,007 0,000 0,106
12 9 —0.008 0,118 —(),065 0,000 0,107
13 9 —0.,024 0,130 o D732 0,000 0,108
14 9 0,051 0,127 —0,125 0,000 0,108
15 9 0,035 0,150 —0,291 0,000 0,109
16 9 —0,068 0,139 0,222 0,000 0,109

AWanns MaTepHajoB, MpeicTaBJeHHbIX 3 5TOf Tabaulle, MO3BOJNSAET
CeNaTh CACAYIONIHE BbIBOLLL:

. OcpeaneHnbie 3HayeHHa  Ko3@UUHENTOB  ABTOKOPPEasUHH
MEK/I1Y CTOKOM CMEKHBIX JIeT A5 Bcex rpasaunii obnema BHOOPOK H3-
mensiiorea or +0,18 a0 +0,28. Cpeanee B3pewleHHOe 3Ha4Ye€HHE MO
00beMy HCXOAHBIX JAaHHBIX KOo3(pHUMEHTA KOPPEJAAUHH MCMKIY CTO-
KOM CMEMHBIX Jer pasHo + 0,24 npu cTaHAapTHOH NOTPEITHOCTH Cpe-
nero menee (0,01. Takum obpaszom, MOKHO CUHTATH MNOATBEPKACHHBIM
(haKT HAJAHYMA JAOCTOBEPHOH ABTOKOPPEJAALUHH MENI1Y CTOKOM CMEX-
HBLIX JIeT.
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2. Kospduuuentn aproKoppeasiuud npa t>1 Oucrpo ybGuiBaior,
K0JeOnsich OKOJO HyJs B Npelesax HeCKOJbKHX COTBLIX 3HAYEHHH elH-
HHLLBI, UTO, CKOPee BCEro, CBA3aHO €O cAy4YaiHbIMH (PAYKTYAUHSMH Bbi-
GopouHbIX AaHHBIX.

3. B KauecTse cTOXacTHUECKOH MOJ€NH MHOTOJIETHHX KoyeGaHHH
PeuHoro cToka Mo)ker GuiTh MPHHATA MoAesab npoctoii uenn Mapkosa,
B KOTOPO# aBTOKOPpPEJAUHOHHAS (YHKUHA ONHCHLIBAETCA BHpaMKenHeMm
rit)=r(l1)v.

OTKJAOHEHHA SMNHPHYECKHX JAHHBIX OT 3TOH MO/AeJH B npejaeax
HECKOJbKHX COTBIX JOJell eAHHHILbl, BO3MOMKHO, CBA3aHBl ¢ OrPaHHYEH-
HbiM 06BbeMOM HCXOAHOH HHGOPMALHH.

4. MnupHuecKHe OUECHKH CPeAHHX KBaApPaTH4eCKHX OTKJIOHEeHHH
OPAHHAT ABTOKOPPEJAAUHOHHBIX (PYHKUHI HMEIOT YeTKO BhIPaKCHHYID
TeHAEHIHI0 HX YMeHbIIeHHs ¢ yBeJHueHHem oObema BLOOPOK, 4TO Ha-
XOAHTCH B NMOJHOM COOTBETCTBHH C TEOPETHYECKHMH NPEACTABICHHAMH.
Kpome Toro, ormMeuaercsi pocT CTaHAapTHHX norpewHocrei o* r(v)
K03 HUHEHTOB ABTOKOpPpPeNsUHH C YBeJHYEHHEeM napaMerpa CcABHra
T, UTO TakK:Ke Jerko oOGbsAcCHAETCs YMEHbUIAIHMC] 00HeMOM HCXOM-
HOW HHGOpMAUHH NpH pacyere KO3((DHUHEHTOB KOpPpeasiiHH ¢ YBEJIH-
venHeM t. ConocrabjeHHe 3MMHPHYECKHX CTAHAAPTHHIX OTKJIOHEHHH
¢ HX TeOpeTHYECKHMH 3HAYEHHAMH CBHIETEJbCTBYET B ueJoM 00 HX
YOBJIETBOPHTEALHOM COOTBETCTBHH. BMecTe ¢ TeM cleayer OTMETHTb,
UTO 3MIIHPHYECKHe CTaHAapPTHHIE OTKJOHEHHA, KAK NMPaBHIIO, HECKOJABKO
GoJbllle MX TEOPETHUECKHX BEJHYHH. ITO OOCTOATENBCTBO, BHIAHMO,
cBA3ano c paaoMm npuunH. Bo-nepBuix, u3sectHaa ¢opmyna OUCHKH
CTAHAAPTHBIX MOTpelwHocTell AaeT TeM OoJjiee 3aHHIKCHHbIE BEJHYHHBI,
yeM Bhillle Ko3(pPHUHEHT aBTOKOppEAsUHH, 38 CUET yMEeHbLIAKWEerocH
o6beMa SKBHBAJEHTHO-He3aBHCHMON HHpopMauuH, Bo-BTOpLIX, CTaH-
JAapTHBE OTKJOHEHHS 3SMMHPHYECKHX OLCHOK Ko3pdHuueHTOB aBro-
KOppeJdsllHH MNOoJyYeHn mno paaam HaGg0AeHHl ¢ NPOAOAKHTE b~
HOCTBIO BHYTPH KayKao¥ rpajaunu, usmenstonieica uepes 10 aer.

YVuuteiBasi HeJHHeHHBIH Xapaktep CBa3H cJayyaiiHoro cpeanero
KBaAPATHYECKOr0 OTKJOHCHHH OPAHHAT KOPPEAAUHOHHOI . QYHKILHH
¢ o6beMoM BHIGOPKH, NOJYUAEM HECKOJbKO 3aBbLILIEHHLIC 3HAYCHHHA
IMIHPHYECKOr0 CcTanaapra fno cpaBHEHHIO ¢ TEOPeTHYECKHM CTaHiap-
TOM, TAK KaK B NocJelHeM cJyuae I[PHHHMaerca CcpelHee 3HauYcHHe
o6bemMa BHIGOPKH AJA Kaxioi rpajaunn. M HakoHew, sMnupHYecKue
cjAyyaliHpe NOrpelHocTH KO3 QHIUHEHTOB ABTOKOPpPeAsUHH MEX1y
CTOKOM CMEMHBbIX JIeT, BO3MOMHO, HeCKOJbKO OOJblle HX TeopeTHue-
CKHX 3HA4YeHHiH 33 cYeT NPOCTPAHCTBEHHONH HX HEOAHOPOAHOCTH HJIH 34
cueT BJAHAHHA Ha KO3 QHUHEHT aBTOKOppENAlHH TEHeTHUeCKH 00yc-
JOBJIEHHBIX (PAaKTOPOB,

[Tocaennee o6GCTOATENLCTBO AOCTATOYHO MOJAHO HCCAEAOBAHO JAanee
B HacrosiuleMm pasjaene. Yro Kacaercsa yTouHeHHs TCOPETHYECKHX Olle-
HOK CAydalHbIX H CHCTCMaTHUECKHX MorpeltHocTed Ko3(@HUHEHTOB
ABTOKOPpeJsllHE, TO 3Ta TeMa JAajbHelIuHX HCCAeA0BAHHA B AaHHOM
HanpasJeHHH.
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9. Koadgpuunenr acummerpun Bubopoynblx Ko3dHLUHEHTOR aBToO-
KOppeasiuHH KoJieOJercs OKOJO HYJS B npeaeaax HeGOAbLUIHX BeJAHYHH,
uTo 00BbsicHAETCs GOVIBILHMH CJAy4YafiHBIMH NOrPEWHOCTAMHE NPH pac-
yeTe JaHHoro mapamerpa. B cpeaHem Ko3(QpHUHEHT acHMMETPHH 3M-
MHPHYECKHX OLEHOK KO3((HUHEHTA aBTOKOPPeNALUHH MOMET ObiTh MPH-
HAT pPaBHbIM HYJIO, T. €. pacnpeieieHne BHIGOPOUHBIX Ko3hHIIHEH-
TOB ABTOKOppeAsilHH MOMXKeT OBTh annpoKCHMHPOBAHO HOPMAaJbHBIM
3AKOHOM.

HMrag, ananna sMIHpHYECKHX aBTOKOPPEAAUHOHHBIX (YHKUHI CBH-
AETeJIbCTBYET O TOM, UYTO MHOTOJETHHM KoJieOaHHAM TOJOBOro CTOKA
pek CCCP cpoiicTBenna 10CTOBEpPHAs aBTOKOPPEASAIHS MEXKAY CTOKOM
CME/KHLIX JIET, KOTOpas BMNOJHE VIOBJETBOPHTENbHO COOTBETCTBYET
CTATHCTHYECKON Moaean npoctoil uenn Mapkoea.

Bwmecte ¢ Tem B Texnuueckoi aureparype [101] BroBb noannumaercs
BOHPOC 0 AOCTOBEPHOCTH AAJALHHX BHYTPHPAAHBIX CBsi3eli B MHOroJer-
HUX KoJeDaHHAX He TOJbLKO IOA0BOro CTOKAa pPeK, HO H MaKCHMAaJbHBIX
PACX0J10B BOALI H Y4€T 3THX CBA3€H B HHMKeHEPHO-THAPOJOTHYECKHX
pacuerax M NMPOrHo3ax CToKa. BBuAy HCKJI0YHTENBHON Ba’sKHOCTH BOI-
poca OUCHKH 3HAYHMOCTH SMMNHPHYECKHX ABTOKOPPEAALUHOHHBLIX (PYHK-
UHH NpH 12> 3 ocTaHoBuMcs Gosiee noapo6Ho HA aHa/H3e AaJbHHX BHY-
TPHPAAHBX cBA3e,

B pat6ote [101] ycranosaeno, uto cpeanee 4nHcJa0 BHOPOCOB SMIH-
PHYECKHX aBTOKOPpPeAAuHONHBIX (pyHKUHA 32 npejeast 90 9%-poro jo-
BepHTeNbHOrO HHTepBaJsia coctaBuiao 3,87 aas roaosoro croka u 3,60
1711 MAKCHMaJIbHOrO CTOKa BMeCTO TeopeTrHyeckoro snauenus 3,00.

Takum o6pasom, HMeeT MeCTo HEKOTOPOEe PACcXOMAeHHe MeKIy Mo-
Jeablo npocTtoi uenn MapkoBa u SMNHPHYECKHMH PAAAMH FOJAOBOTO H
MakKcHmaJ/jbHoro croka. C Hawefl TOYKH 3peHHs, 3TO PACXOXKACHHEe He-
3HAYHTENbHO BBHIY OrpAHHYEHHOro 06bLEMAa HCXOAHOTO IMIHPHUECKOro
mMatepuana. Kpome Toro, npu 31oM ciaeiyer HMeTh B BHAY HeKoTopble
METO/IHYECKHE MOMEHTDI, K HHCJAY KOTOPHX MOXHO OTHCCTH H BJAHAHHE
CAYYaliHBIX OTKJAOHEHH{T HCXOAHLIX AAHHHIX, H BO3MOXKHBE (ayKTya-
UHH  HHAHBHAYaJbHBIX OUEHOK KO3((HIUHEHTOB aBTOKOppeasilliu
MEHAY CTOKOM CMEXKHBIX JleT, H BO3MOMXHEe olHOKH (XoTa H HeboJib-
liHe) NpH YCTAHOBJEGHHH AOBEPHTENbHBLIX TPaHHI C HCNOABL30BAHHCM
merona Monre-Kapao. ' |

B cBA3W ¢ pasjaenbibiM ananaH3oM aBTOKOPPEASIUHOHHLIX (DYHKIHI
N0 OAHOPOJIHBIM  H HEOAHOPOAWBIM HCXOAHBIM AaHHbiM [101] caeaver
OTMETHTB, 4YTO HAa PE3YALBTATEI aHaJIH3a OAHOPOJAHOCTH CYLIECTBEHHOC
HJAHHHHE OKaA3KLBaeT BHYTPHpPA/JAHaA aBTOKOppeadnus, KOTOpas YMEHb-
waer o6beM SKBHBAJEHTHO HE3ABHCHMON HH(OPMALHH H TeM CAMLIM
pacluHpseT JAOBEPHTEJbHbIE IPAHHLBL HCNOJNL3VEMBIX CTATHCTHK OJIHO-
POAHOCTH. DTa 3ajaua yxe pellleHa B HacTOAUICe BPEeMs [PHMEHH-
TeabHO K Moaenu npocroit menn Mapxkosa [73]. B nannom cayuae
MOMHO JHIOb YTBEPHKAATH, UTO 1JA choxHOi uenn Mapkosa 310 Baus-
nue Gyner Goabuwie, weMm s npocroit uenu Mapkosa. Yueno subpo-
COB OPAHHAT 3MNHPHYECKHX ABTOKOPPENAUHOHHBIX (PYHKUHH no Heoa-
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Puc, 2.2. CosMmellicHHLIC aABTOKOppeAsUHOonnEe (YHKUHH TrOJA0BOre CTOKA AAA PAILOB
pa3nHUHON NPOAOIKHTCABHOCTH.
a) n=40-44.



P01+ G6=u (8 '+ <+ gg=u (9
'‘HIpoHgraLHKIroTody HoHRHIERd
gorsd ®BUT eMold oJogovol HHMNHAD 2R\
-pounsraddoyolge MHHIMAKEDD) °‘Z'E OHd

22z 2 Gl I £ 0

‘T S R o M e e e L W A SR 0

£~

(2) (2)



HOPOAHBIM JAHHBIM OKAa3aJoCh MEHbIUE, YeM [0 OAHOPOAHBIM. 3TOT
BHIBOA He YBA3HIBAETCA ¢ OOLIYHBIMH MPEACTaBJEHHAMH O HEOAHOPOI-
HOCTH, CKAaKeM, CPEAHHX 3HAUEeHHH H3-38 HenpaBHWJIbHOTO TpPeHAA.

Ha pue. 2.2 npeiacTaBienbl COBMeIEHHbBIE ABTOKOPpesiLHOHHBIE
(pYHKUHH FOAOBOrO CTOKA PeK, NoJyuyeHHBle N0 pAjiaM pasIHYHOi npo-
JIOJIKHTENBHOCTH, HA KOTOPBIX NPOCJIeMKHBAGTCS YeTKOe yMeHbLIEHHE
pacceHBaHHs SMMHUPHUECKHX KO3D(DHUHEHTOB ABTOKOPpEJsilHA C YBe-
JuyeHneMm ofbema HabJM0OAeHHA, YTO HAXOJAHTCH B COOTBETCTBHH C TEO-
PETHYCCKHMH 3HAYEHHAMH A0BEPHTEJBHEIX I'PaHHIL

Tak, B TaGa. 2.6 noMeleHo YHCA0 NMONAJAAHHI OPAHHAT ABTOKOppe-
JAUHOHNBIX (QVHKLHIE TOA0OBOr0 CTOKA B PasiHyHble JIOBEPHTENBHELC
obaacTH. -

AHanH3 AaHHONH TaOJHUbL CBHAETEJbCTBYET O BIOJHE YAOBJAECTBO-
PHTEABHON CXOAHMOCTH TEOpeTHYeCKHX 3HAYCHHH ¢ SMNHPHYCCKHMH
naHHbIMH. HesHaunTenbHOe pacxoxicHHe BNOJAHE MOMKET OBITL 00BAC-
HEHO orpaHHuyeHHbIM 0OBeMOM HCXoAHOH HHpOPMAUHH, OCOOCHHO TPH
GoJBbINON MPOAOAKHTENbHOCTH Habnonennit (Hanpumep, npu n=95-
=104 penoab30BAHO BCETO NATH pAAOB nHabJjiofeHn# | NO3TOMY BNOJHE
eCTECTBEHHO, UTO B JIOBepHTEJbHYI0 0o6acTs £ o nonajio 54,4 % Bcex
Touexk smecto 67 % ).

JloBepHTe/bHble TPAHHILEL PACCUHTHIBANIHCH MO QopmyJe

0, = [1—Ilr()P}//n—r—1 (2.1)

¢ yuyetoM KO3(QHUHENTa ABTOKOPPEJNALHH MEXK1Y CTOKOM CMEHKHBIX
JIeT, KOTOPbLIfi OLEHHBAJCA MO COBOKYNHOCTH BCeX pAAOB HabJwaenui.
Ha puc. 2.3 apTokoppeisauHoHHbe (PYHKUHH, COOTBETCTBYIOLLHE MO-
nenu npocroit uenn Mapkona, paccuntannl no gopmyae

r(xy=r(l)-. (2.2)

IMNHPHUECKHE aBTOKOpPpPEJsUHOHHBIe (QYHKUHH YI10BJIETBOPHTEABHO
COOTBETCTBYIOT NPHHATONH Mojean npoctoit ueny Mapkosa.

Bumecre ¢ Tem obGpauiaer Ha cebd BHHMAHHE TO, YTO IMNHPHUECKHE
asToKoppeasuHonible GyHKUHH APH T>2 HECKOJbLKO CMEUICHH B OT-

Ta6auua 2.6

Monaaanue (%) opammar asToKoppeasimonnux dyukimui
npu T = 2 B posepuTeabHue obnacth 0, +20, 30

[osepuTeaAbimwe rpannis
Yucao aer YUncao mcnoabaye-
nadnwopeaaf MBX JBH:LEB
fn +0 + 20 + 30

4044 202 66,5 96,5 100
45—H4 140 62,9 92.2 99.6
55—64 . 42 68,1 93.4 9.7
To—84 22 132 93,4 100
85—94 10 66,7 95,0 100
95—104 5 4.4 92,2 100




PHUATENLHYIO 00J1aCTh, UTO CBA3AHO ¢ OTPHUATEJBHON CMEUIeHHOCTBIO
Kos(ppuunentos aprokoppensuuu [80]. [lefictBHTeabHO, OCpenHeHHe
IMIOHPHYECKHX ABTOKOPPEJAUHOHHBX (DYHKIHH, NpejicTaBjeHHOe Ha
puc. 2.3, YMEHBUWHIO JHIIb CAYYaHHBIC OTKJOHEHHA WHAHBHAYAJbHBIX
KO3 OHLHCHTOB ABTOKOPPEJALHH, CHCTEMAaTHYECKHE e OTKJIOHEHHH
(oTpHUATENBHOE CMElleHHe) ocTatHch Ge3 uaMeHeHuil. CMmelleHHe KO-

(%) ;E:}
0.2 B n=75+84
ﬂ'f qu_
0 01~
-.ﬂ,f
~0,2
0,2
a1
()
-0.1
-2 I RO, SR ) s bl LS
¥
it = 5564
0,21
01+
e o »
o R R R oF g
-1 L e TR i et a7 DI S I Y (A PR
0.3 L g N R A
- nn'ﬁl.fé?'#
0.2F
o1 Puc. 2.3. Ocpeauensibie 3sHa4eHAS aBTOKOppe-
0 NALHOHHBIX (YHKUMH TroJ0oBOro CTOKA MpH
®csa, - pasiHgHoN  AAHTEJILHOCTH HCXOAHHX PHAIAOB

U= . - Ha b0 e Hil.

{ — sMIHpPHYECKHe aBTOKoppeifuHoHHEe dynKLHN,
2 — no npoctoft uend Mapxosa.

A | I i 1 [ i | |
025 p ] iz 6 T

9 PHUHEHTOB ABTOKOPPEJNAIHH YMEHbIWAIOTCA ¢ yBedHuenHeMm oObema
BuiGOpoK. Chayuyaiinble xKe MNOrpeliHocTH OCPEJAHEHHLIX 3MIHPHUECKHX
ABTOKOPPENAUHOHHBIX (DYHKUHA BO3pPAcTalOT ¢ yBeanueHHem oObeMa
BHIOOPOK, 4TO OOBICHAETCS YMEHbIUAWHMCH KOJHYECTBOM pALOB, aB-
TOKOPpeAsSUHOHHbIe QYHKUHH KOTOPHIX OCPELHAIOTCH.

Takum o6pasoMm, npu OUCHKE COOTRETCTBHS SMIHPHYCCKHX KO3(-
(HUNENTOB aBTOKOPPeNAlHH MOieJaH NpocToil uenn Mapkopa ciaenyer
HMeTh B BHAY OTMeueHHble 06CTOATEILCTRA.

Ocobo caeayer NoA4epKHYTb, YTO B X0A€ OCPEIHEHHBLIX aBTOKOD-
peNsiuHOHHBIX (PyHKumi (puc. 2.3) npu M060if AIHTENLHOCTH HabJio-
AeHuit 3a rogosbim crokom pek CCCP pwiaensierca Kos(puuHeHT
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ABTOKOPPeJALUHH MeMXAY CTOKOM CMeXHBIX JeT, KOTOPHi 3HauHMO OT-

auuaerca ot Hyas (r=0,2--0,3) u Koropuii BHAeasercd H3 obulero
pacnoJioxenus Touex npu t> 1.

Ananu3 SMNHPHUECKHX ABTOKOPpPeJAULHOHHLIX (YHKUHA nokasada,
UTO OPAHHATH KOPPeJAUHOHHBEIX (PYHKUHH, KaK NpasBniao, rpynmnupy-
0T Mexay cobol, OTKJOHASICH N0 HECKOJBKO TOYEK NOApPHA BbileE
HJIH HHXKe HYJA. |

B nannoM cayvae MOMKHO CKasartb, 4uto J060H caydaiHOH nocje-
AOBATENbHOCTH YHCeJ CBOHCTBEHHA UHKJAHYHOCTb, MPHYEM 3TA WHKIHY-
HOCTh Tem OGoabile BbipazeHa, uvem Bbllle ABTOKOPpPedAlHAs Mewxay
CMEXKIBIMH  4YJIeHaMH psajla. IMIHPHYECKHe ABTOKOPPEIAUHOHHBIE
(yHKIHH HMewT OoJiee BBHIPAXKEHHYIO UHKJAHYHOCTE [0 CPABHEHHIO
¢ KosaebaHuAMH peuHoro croka. Bmecre ¢ TeM u3 3TOrO He caeayer,
YTO MpoLEcCcy rojl0BOro CTOKa CBOHCTBEHHa NepHOAHYHOCTS.

JelicTBHTEABHO, NPOJAOJAKHTENBHOCTh UHKJIOB B CayudaiiHON noche-
JIOBATEJLHOCTH WM B NOCJGAOBATENLHOCTH mpocroii uend Mapkosa
OGyaer caMoil pasnHYHOH, MOITOMY SMIHPHYECKas aBTOKOPpeaslUHOH-
Has (PyHKUHA OTpaxKaer UHKJHYHOCTL JHIIL TOH BLIOOPKH, HA OCHO-
BaHHH KOTOpPOH OHAa pAcCUHTaHa W He OTpajaer npouecca B Ueg0M,
TaK KakK NpH YBCJAHYECHHH AJHTENbHOCTH pAnoB HabGmwoaenni OyayTt no-
ABAATHCA UHKABI PA3HON NPOAOJMHTENLHOCTH H BHJ ABTOKOPpPEJslH-
onHoR Gynkuun Oyaer NocTosHHO MeHATbes. MMmeHHO Takasa KapTHHa
H HabJwaaerca NpH pacyere aBTOKOPPeNAUHOHHBIX (YHKUHA pPALOB
rogosoro croka [80].

[Ipn3snanne xe n1aJbHHX BHYTPHPSAHBLIX CBA3CH B MHOTOJIETHHX KO-
JebaHuAX TrOMOBOT0 CTOKa CBHACTEJLCTBYET O NCPHOAHYHOCTH B HX
X0je, KOTopas cay4yanna B HecaeayeMon Bubopke.

Ou3nyecKnx NpHuIHH, 0OBLACHAIOUAX HAJAHUYHE NEPHOAHYECKHX KOM-
NOHEHT B MHOTOJIeTHHX KoJeGaHHAX PCUHOrO CTOKa, HeT, ecJiH He cuM-
TaTb rOAOBOI MNepHOA, CBA3aHULIN ¢ o0pawenvem 3eMJH BOKpPYr
Coanua. Tlostomy AoKa3zaTeabcTBa JOCTOBEPHOCTH AaJbHHX BHYTPH-
PAAHBIX CBSAI3EH CJeAyeT HCKaTh JHIIb CTATHCTHUYECKHMH METOLaMH.

Bruay Toro uro MHAHBHAyaJAbHble ONEHKH IMMHPHYCCKHX aBTOKOP-
peasUHOHHLIX (QYHKUHI peunoro Croka HacToNbLKO HeHajlexHbl, 4TO
CTaBAT NMOA COMHEHHE NOCTOBEPHOCTb HE TOAbKO AaJIbHHX, HO H OJaHK-
HHX BHYTPHPAAHBLIX cBA3ed (r=1), npu pemeHun A1aHHOro Bonpoca He-
NOJIb3yeTcs TPYNnnopoil aHaaH3, OCHOBAHHBLIH Ha COBOKYNMHOCTH Hau-
Ooaee nponoJkHTeAbHbIX Habawaenun 3a ctokom pek CCCP.

Ha puc. 2.4 npeacrapinenn kpunble obecneueHHoctd Kosdduumnen-
TOB ARTOKOPPEAAlHH MO pAAaM pas’JHuYHOH AJHTEJbHOCTH W MpH pas-
JuYHBIX napamerpax casura 1. [lpu Bcex nposoamuressHocTax Haob-
JIOACHHH, KpHBas olecneyeHHOCTH KO3(M(PHUHEHTOBR ABTOKOpPpPEJIALHH
npu t=1 pesko BuijeasieTcss BBEpPX NO CPaBHEHHIO C aHAJOrHYHBIMH
KpHBLIMH TipH > 1, [lanee, Kak npapuyo, caeiyer Kpupas obecneveH-
HOCTH NPpH T=2, 4YTO XOPOWIO COrJjacyercs ¢ aBTOKOPpPeaAUHOHHON
(dyHkuneit npocroii uenun Mapxkosa r (t)=r (1)* (npu t=2 OGynem
uMernb r (2) =0,32=0,09). TIpn tv=3+10 u npu 1=11-+20 smnupuye-
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Puc. 2.4, Kpueue obecnevennocTH KO3(hpHIIHEHTOR ABTOKOpPPEJALHH [Jf PALOB pas-
JHUYHOA MJHTeABHOCTH H NpH pasAHYIHX JHAYMCHHAX DNapaMeTrpa T.

a) n=50, 6) n=60. &) n=T0, 2) n=80.
Nt=l 2)1=23 3 1t=11+20; 4) =310



CKHEC TOYKH He HMEIOT HHKaKOH 3aKOHOMEPHOCTH, MOITOMY HX pacce-
BaHHe MOXKeT ObiThb 0ObACHEHO cAyualHBIMH (AVKTYAUHAMH BHOOpOY-
HbIX nannblx. Bece KpuBbie obecneueHHOCTH HA KJETYaTKAX BEPOSTHO-
CTH HOPMAaJbHOTO 33aKOHA NpeiACTaBJeHb MNPAMLIMH JHHHAMH, UTO
CBHETEJLCTBYET O HOPMAJbHOM 3aKOHE pacnpejiesaeHHs BLOOPOUHBIX
Kos(pduurenTos asrokoppeasunsamu (Cs=0). Kpome toro, paccmarpu-
BaeMble KpHBHE 0GECMEUeHHOCTH NPH PasAHIHBLIX T HMET NpHb/AH3H-
TEJBHO OAMH H TOT € YyroJ HaKJOHA NMPH OMHOM H TOH e AJHTeAb-

-0, }l.
|

o1 1
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1 .
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Puc. 2.5, Cosmemeninie KpuBhie obecnedenHoCTH KOS(OHUHEHTOB KOppeAfuuH NpH
T=1 npu pasiuuHoM ob6beMe HCXOAHHX AAHHHX,

) n=i0+ 44, 2) ne=ib+54, J) n=55+64, 4) na65-+74, 5) n=76+84, 6) n=85+9%,
7) n=95-+ 104.

HOCTH p§ljlOB, YTO YKA3LIBAET HA OJAHH H Te e IHAUCHHA CAy4aiiHBIX
norpewHocTeil NpH NOCTOAHHON NPOAOJKHTEALHOCTH Habal0AcHHIT 32
rogosuim ctokom pek. Ilpu yeBeandeHun npogoaxutennHocTn HabIO-
AEHHH YroJl HAKJOHA KPHBLIX obecrieyeniocTH KO3 pHIHEHTOB aBTOKop-
pensilHH YMEeHbIIAeTcd, YTO HAXOAHTCA B COOTBETCTBHH C TCOpETHUe-
CKHMH NPeACTABNEHHAMH O CAYHAHHBIX TOrpelwHocTsax Kosdduunenton
Koppeasiuia. bosee HarAfigHo 310 0GCTOATENBCTBO HJAJMKOCTPHPYETCH
Ha pHc. 2.5, rae npeacTaBieHbl COBMEUIEHHbIC KpHBBe ofecneyeHiocTH
KO3 (PHUHEHTOB KOPPEAAUHH MEXAY CTOKOM CMEXKHBIX JeT IpH pas-
JAHYHOM ODObeMe HCXOAHLIX AanHuX. [Ipw ananuse aBTOKOppeAAlHOH-
HBIX QYHKUMH cleiyerT HMeTh B BHLY TAKKe YBeJHUHBAIOILHECA CMe-
mienHus BuOOPOUHLIX KO3(Q(HUHEHTOB KOppedAsiuHW (cHCTeMaTHYeCKHe
OTpHUATENbHbLIE OTKJOHEHHA) ¢ yMeHblleHHeM oOneMa BHOOPOK.
Takum oGpasom, na pHc. 2.5 HETKO NMPOCAEKHBAGTCH YMEHbIIEHHE
ancnepcuit Koaebanua Kos3pOHUHEHTOBR aBTOKOPPeasilHH MeX1V CTOo-
KOM CMeXHBbIX JIeT ¢ yseJHueHHeM oObema BLIGOPOK, oTpakapllee
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cayuafiHble NOrpelHocTH H3-3a orpaHudenHoro obbema BoIGOPOK H
VBEeJHYEHHEe CpedHHX 3HauveHHit (uentpaasHas o0aacThb KPHBBIX
ofecneveHHOCTEH) € VBeJHYEHHEM [POAOJIKHTeNbHOCTH HaOM0/1eHHi,
OTpaxaplllee CHCTEMATHYECKHE MOrpewrHocTH KO3((HUHEHTOB AaBTO-
Koppeasiuid (OTpHUATENbHOE CcMmenienHe Ko3(Q(HUHEHTOB aBTOKOppe-
asiuan). OTaenbHble OTKJAOHEHHS OT STOro Npasnja CBsi3anbl ¢ orpa-

HHYEeHHbIM oObeMoMm HeXoaHOH HHpopMauuu ocobeHHo npH Goabluoi

Oriy Grer)
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Pue, 2.7. 3apHCHMOCTL IMOHPHYECKHX CTaHAaApTOB OPAHHAT ABTOKOPPENSLHOHHHX
GyHKWHE OT NPOAOMKHTEABHOCTH Habmofenuil n npH pasaMvHOR CABHIKKE PANOB T.

NPOACJKHTEALHOCTH Habawaenuii, Koraa npu obobUIEHHAH HMEAHCh
marepuajan Habatoaenni anwb no 10—30 nocram.

[Mo nasnwim [101], cpealine KBajpaTHyeckHe cayvaiiHble NOrpeliHo-
CTH OPAHHAT SMIIHPHYECKHX ABTOKOPPEJAUHONHLIX QYHKUHH yMeHbLuA-
I0TCH C yBeJHYeHHeM npodoKuTeasHocTH nabGaoaenuid or 40 1o
60 ner, a aance ctaGUIH3MPYIOTCA HAM Aaxe pactyT. Ha stom ocho-
BAHHH JGJAETCH BHIBOJA O 3HAYHMOCTH AaJbHHX BHYTPHPHAHLIX CBA3EH.
B cBfam ¢ 3THM CcaelyeT 3aMeTHTh, YTO [OJYYEHHHIH BHIBOJ CKopee
BCEro CBA3aH ¢ TeM, 4TO ¢ yBeauueHweMm o0nema HabJMoAeHHi pesKo
YMCHBILIAGTCH YHCA0 PAAOB, HCNOJAL30BAHHBLIX NPH pacuyeTe SMIHpHYe-
CKHX CPeJHHX KBajaparHuyecKHX OTKJAoHeHui. [TostoMy BO3MOXKHB 3Ha-
YHTEJIbHLIE CJAy4YafdHble TNOrpeliHoCTH NOJYYEHHBIX CcTaHAapTHLIX OT-
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KJAOHEHHH OPAMHAT ABTOKOPPeNsIUHOHHBIX (PYHKUHI, uTO MOATBEpH 1A~
CTCA HMEOUHMCH MaTepHaJgoMm HaOMwAeHHiH, npHBeleHHEbiM B Taba. 2.6
H na puc. 2.2—2.6. Bonee toro, Ha puc. 2.6 npeacraBjiens 3aBHCHMO-
CTH SMIHPHUYECKHX CPE/IHHX KBaJpaTHUeCKHX MNOrpeuIHOCTell OpAHHAT
dBTOKOPPEeNAUHOHHBIX (DYHKIUHH OT CABHra NPH Pas3aHuMHON NPOLOIIHKH-
TeJBHOCTH PAAOB HaO/OJEHHH, KOTOpPble BO BCEX CJAyUaAX YBEJHUH-
BAIOTCA C YBEJNHYEHHEM Mapamerpa CIABHra t H ¢ YMeHbIUEHHEM [Ipo-
AOJUKHTENBHOCTH HaOuojeHHil. OTKJOHEHHs 3MNHPHYECKHX TOUEK OT
OCPEAHEHHBIX JHHHH OOBACHAIOTCA OrpPAHHYEHHBIM YHCJIOM PSAOB Ha-
OJ101eHHH 34 TOJOBBIM CTOKOM.

Ha puc. 2.7 npencrasiaensi 3aBHCHMOCTH SMIHPHUECKHX CTAHAAD-
TOB OpIAHHAT ABTOKOPPENSUHOHHLIX (YHKUHI OT NPOAOJIKHTENbHO-
CTH HAOJIONACHHH n MPH PasaHUHON CABHIKKE PAla T, KOTOpLIE CBHJE-
TEIBCTBYIOT 00 YyMeHbUWEeHHH CAyyYalfiHbIX NOrpeumHocTeli ¢ yBeJdHuYe-
MHCM OPOAOJIKHTENLHOCTH Ha0AiAeHHii He Toasko Ao 60 Jger, HO H
no 100 aer.

[Ipeacrapasier onpejeieHHBIi HHTEpPEC CONOCTABACHHE CBOLHBIX
KOPPeJIALHOHHBIX (DYHKUHI PAIOB rof0BOTO CTOKA H PALOB MOAENHPO-
BaHHBIX MeTojoM MonTe-Kapao ¢ yuerom Ttoibko Ko3(pdpuUHEHTOR aB-
TOKOpPEASILHH MEXKAY CMEXHBLIMH Y4leHaMmu paaa. [las atoil meaw, Kak
H paHee, paibl pevyHOT0 CTOKA pa3bHTH 1O NPOJOJKHTEJILHOCTH Ha-
Omoaennii (n=40--44; 45—54; 55—64; 656—74; 75—84; 85—94: 95__
104). Has Kamaol rpaganui NpoLOJKHTEAbHOCTH NOCTPOEHB CBOJ-
HEIE KOppeasiuHoHHble (pyHKunH (pHe. 2.8), HX ocpe/lHCHHBIE 3HAYCHHUS
(puec. 2.9 na c. 91—92).

AHanH3 nonyueHHBIX MaTepHaNoB yOeaHTENbHO CBH/IETE/LCTRYET
O TOM, 4TO OCpeAHEHHbIC 3HAYEHHA CBOJAHBIX KOPPEJANHOHHBIX (DYHK-
LHH, MOJYYeHHbIE N0 AaHHbLIM HAGJI0AeH N H MOACJAHPOBAHHEIM PHLAM,
MPAKTHYCCKH COBNAajlanT, HE3HAUHTE/IbLHBIE pPaCXOMKIACHHH OOBLACHS-
IOTCSl OFPAHHYEHHBIM, XOTH H JOBOJbLHO GOJBIIHM, 00BLEMOM HCXOLHBIX
A4HHBIX MO FOJOBOMY CTOKY. ITH Pe3yJabTaThl pacuera TakiKe CBUjie-
TCABCTBYIOT O JOCTOBEPHOCTH JHIUBb aBTOKOPPEASUHH MEKIAY CMEx-
HBIMH YJI€HAMH psjla, 4TO TNPHHATO NpH MoledHpoBaHuu. Bojee xe
AaJbHHE SMIHPHYECKH OUEHHBaeMbe CBA3H KoJeOaHHH PeuHoro cToka
CTATHCTHYCCKH HQJOCTOREPHBI, TAK KAK OHH MPHBOUST K TOMY K€ BH]LY
CBOJAHBLIX KOPPeJIAUHOHHBIX (PYHKIHH, KOTOPBLIE HMEIOT MECTO B MOJIEJH
npocroit uenu Mapkosa.

Hrak, npoBesennbie uccaeioBanns y6elHTeNbHO CBHAETEJLCTBYIOT
O HAJHYHH B MHOTOJIETHHX KOJeOaHHAX PeyHOro CTOKa A0CTOBEepPHOI
ABTOKODPEJNALUHH MEMNAY CTOKOM CMEXHHIX JeT H O CTATHCTHYECKOM
HE3HAWHMOCTH TAaK HAa3bIBAEMBIX [aJbHHX BHYTPHPAJHLIX CBf3edl
IpH 1>3. B KauccTBe MaTemMaTHUYeCKON MOAe]H MHOTOJETHHX KOJe-
Oanuii peyHoro croka MoxeT OLThb NPHHATA MOje]b NPOCTOH LEnH
MapkoBa, KoTopas BNoJHe YIOBJCTBOPHTENLHO COOTBETCTBYET MHOrO-
UHCJACHHBIM HAOJIOJCHHAM 33 PeYHbIM CTOKOM.

B KauectBe OCHOBHOrO mapamerpa JaHHON MOmesan NpHHHUMAaeTcs
KO3((puunent asrokoppeasiuvn npu t=1. [Tostomy pacemoTpum
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Puc. 2.8. Croanad Koppeasuuonnas QVHKUHS LA
n=95-=-104.

Gonee noapobGHO pacnpeneseHHe NAHHOTO NapaMerpa no TEPPHTOPHH
CCCP u nonsiTaeMcsi BLISIBHTh OCHOBHLIe (aKTOpPbl, OKashlBaoliue
BJAHSIHHE Ha 3HAUEHHE HCCJAEAYeMOro napamerpa.

2.3. PAHOHHPOBAHHE KO3®dHIIHEHTOB ABTOKOPPEJISILHH
Mo TEPPHTOPHH CCCP

Hanuune BHYTPHPA/AHOH KOppeNsuHH B pAAax Troj0BOro CTOKa
Gu10 nepsbie yeranosaeno IT. A, Edumosnuem [40], kotopuiii B pe-
3yJbTATC aHaJHM3a AaHnbiX HabaojieHHi no HeKotopsiM pekam Coser-
ckoro Colo3a npHumies K BHBOAY O CYILECTBOBAHHH AOCTOBEPHLIX KOP-
peNAUHOHHBIX CBA3EH MCKLY CTOKOM CMEMHBIX JICT,

B nacrosuiee Bpems NPHHATO CYATATH, UTO KOppeaduHoHHan (PyHK-
WHA B PHAAX THAPOJOrHYECKHX XapaKTePHCTHK H3MeHAeTcs no 3a-
gcumocti r(t) =r(1)* . lNoaoxuTeabHas KOppeasiHs B psiax roio-
BOro cToka ofyc/oBjaeHa HAJAHYHEeM 3a0acoB MepexoAsilen Baard
B Gacceiile (KaKk NOBCPXHOCTHON, Tak H TMOA3EMHOH), T. €. CBfA3aHa
¢ WHepUHOHHOCTBIO THAPOJOTHUECKHX npoueccos. Jlpyroii mpHIHHOIL,
onpeaeafionlell nospjaeiine BpeMeHHBIX cBA3efl, MOXKeT ObiTh HHEPILH-
OHHOCTh OT/EJBHBIX METeopoJorHYecKnx (PakTopoB, OCHOBHBIMH M3 KO-
TOPHIX ABJAAIOTCA OCAJKH W HcnapeHue. Berpeuawoutnecs oTpHuaTesb-
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| — roaosofl ¢TOoK, 2 — METON CTATHCTHWYECKHX HCOHTAHHA.
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Puc. 29. OcpenHeHHBie 3HAYEHHA CBOAHHX KOPPEJAUHOHHHX (@YHKUHH OpH pas-
JIHYHEX 1.

] —rogosoft cTok, 7 — MCTOO CTATHCTHUYECKHX HOMETAaHNA.

Hble OLEHKH KO3((pHUHEHTOB aBTOKOPPEJIALHH, XapakTepHble Jaf ve-
 peloBaHHS MHOrOBOAHBIX H MaJIOBOAHBIX JIET, MOTYT ObITh 006BACHEHBI
caAyuaiHbBIMH (PAYKTYaUHAMH BbIOOPOYHLIX AaHHBIX.

Heob6xoauMmocTe yd4era BHYTPHPSAHOH KOPPEJAlHH CBA3aHA C yBe-
JHYEeHHeM CJyuafiHbiX H CHCTeMaTHYecKHX owmuboK npu OlEeHKe mnapa-
METPOB pacipeje/ieHAs THAPOJIOTHYECKHX XapaKTepucTHK. Psjlbl, B KO-
TOPBIX HMEETCH aBTOKOppessilMs, CTAHOBATCHA MEHCE pelpe3eHTaTHB-
HEIMH, @ pacyeTHbi¢ KBaHTHJAW THAPOJOrHYeCKHX XapakTepUCTHK
uMeroT OGOJBIIHE cAy4ailHbie MOrpelIHocTH. DTO NMPOHCXOAHT 3a cHer
yMeHblICHHS 06beMa 3SKBHBAJEHTHO He3aBucHMmOil uH(popmauun. Ta-
Kum obGpasom, naHHble 00 oueHKe KO3(hQHIUHEHTOB ABTOKOPPENALHH He-
06XOAMMbI [IPH YyUeTe TOUYHOCTH FHAPOJOTHYECKHX PAaCYEeTOB MpPH CTPOH-
TeJHOM TPOEKTHPOBAHHH, NMPH pacyerax pPeryJHpoBaHus CTOKA, Tak
KaK Ko3((PHIHEHT AaBTOKOPPEJASUHH OTpaxaerT TPyNnnHpPOBKH MHOTO-
BOJAHLIX H MaJOBOIHBIX Jer. Pacuerbl oueHOK KO3(D(HUHEHTOB 4BTO-
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KOppeJsauuH N0 AaHHLIM HHAHBHAYA/IbHBIX PAAOB HaOJOAEHHH B 060/ib-

IIMHCTBE CJAY4YaeB He MOryT MMeTh HajexHoe 3HaueHwe r (r=1), no-
CKOJIbKY Cpe/lliHe KBaipaTHUYECKHE NMOrpelHoCTH olpeaeaemMoro Kosg-
(pHUHEHTA ABTOKOPPEJALHH 33aUacTyio NPEeBOCXOAAT CaMo 3HauCHHE
ollenusaemoro napamerpa. IlostoMy B OCHOBY AaHHBIX pacyeToB Mo-
JIOJKeHa MeTOAHMKa I'pynioBoro anajausa. |
[Ipopepka runoTessl OAHOPOAHOCTH OO0bLEAHHAEMBIX KO3(hdHUHEeH-
TOB ABTOKOpPpeNsilHH OCYUIeCTBAACTCH MNYyTeM COMOCTABRJEHHA 3IMIH-
PHYECKHX M TEOpPCTHYECKHX KpPHMBBLIX pacnpeirelieHHs YKa3aHHBIX
XapaKTepHCTHK 110 KPHTEPHAM MareMarHuyecKkoi cratHeruky [73]. Mero-
AHKa pacyera usjokeHa B paGorte [25]. YunTHBas Manayw acHMMer-

pHIO B pacnpejeaedud r(l), nposepKy OAHOPOAHOCTH MOMHO CBCCTH
K AHANH3y COOTBETCTBHS 3MIHPHYECKUH 0,,° H TEOPETHUECKON ancnep-
CHH o, .° B pacnpeaenenuy BuwGopouHbX Ko3a(GHIUHCHTOR aBTOKOppe-
naunn. Mexily TEOpeTHYECKOH H SMIIHPHYECKOH AHCIepCHAMH OUEHH-
BaeMoro mnapamerpa A0JMHO BBUICPHKHBATLCH CJEAYIOlULee COOTHO-
LIEHHE:

e SR (2.3)

B ToM cayuae, Korja ykKasaHHOe COOTHOIIEHHE HMEECT MecCTo,
MOXHO TFOBOPHTb O TOM, YTO JaHHble HAOJIOACHHE He NPOTHBOpEYar
BLIABHMraeMOH THIOTe3e OJHOPOAHOCTH BHIOOPOUHHEX KO3(hHUHENTOB
aBTOKOppeasilii B npeaenax paccmatpupaemoro pervona. Ecam ke
yeaosue (2.3) He BBINOJHACTCHA, TO NMOBLILEHHAN IMIHPHUECKAA AHC-
nepcus MoXer ObTh BhI3BAHA ABYMA NPHYHHAMH: HEOAHOPOAHOCTHIO
OUeHHBAEMOro mnapamerpa HWJAH CAYYaAHOCTbO OObBEeIHHEeHHOH BhI-
Gopkn. IIpuHATHE peWICHHS OCYIIECTBAHETCS € HCNOJAb30BAHHEM KpH-
Tepa ®umepa. Ecan seanuynna cratuetnkn Pumepa okasbipaercs

F =07 /0« (2.4)

MeHbllIé e¢ KpPHTHYeCKOro 3HAYeHHsi MPH NPHHATOM VPOBHE 3HAYH-
MOCTH, JeJIACTCAd BBIBOJ O TOM, 4TO jJaHHBe HaOJ0AEHHI He NPOTHRO-
peuart BHIABHTaeMOH THMOTE3e OAHOPOAHOCTH BLIGOpouHLIX KO3((pHILH-
€HTOB aBTOKOppeasiud. B npoTHBHOM caydae cJiejlyeT MONBITATHCH
YCTAHOBHTb 3aBHCHMOCTH MeXAYy OUeHKaMH KO3(p(pPHIUHEeHTOB aBTOKOp-
pessiund H npeoGaanaouuMu (HIHKO-reorpauuecKuMu akTopaMy,
KOTOpBLIE MOryT OKasbiBaTh BJAHAHHE HA HCCAeAYeMblil napaMertp.

Hisi oueHku x03()(HUHEHTOB aBTOKOPpPEIAUHH B pAAax TOA0BOTO
CTOKa pexk B neppoM cayvae (raGa. 2.7) paccMaTpHBaiHCh KOHKpPeT-
Hble THAPOJOTrHYECKHE paHoHbl, a BO Bropom (raba. 2.8) oHH obbeau-
HAJAHCh B DOJee KPYNHBIC PerHoHk.

B tabn. 2.7 ans onenkn KOs PHUHCHTOB aBTOKOPPENSIHA HCIO/b-
30BaJIHCh JAHHBIE NMOCTOB C NPOAOJKHTENLHOCTBIO HAOGMACHHH 34 CTO-
kKoM ot 7 a0 110 aer. [las kaxnoro pafioHa npu oueHke KosdgpHun-
CHTOB ABTOKOPPEJSILHH ONpefensjich CACAVIOUIHE BEJHUHHDI:

N — obuee uHea0 MOCTOB, MO KOTOPHIM PACCYHTHIBAJIHCH Kosthdu-
{THEHTBl ABTOKOPPeJSALHH,
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Tabanua 2.8

Ouenka oAHOPOAKHOCTH KOIDPHUHEHTOB ABTOKOPPEAALIHH
no ofveaunennum pafionam

n N n r rn LS - F Fin % ﬂ; &
Koasckuit nomyoctpoB w Kapeaus
7—I13 105 | 10,4 0,020 | 0,19 10,295 0,260 | 1.20 | 2,89 | 0,029 | 1206
14—21 120 | 17,5 0,129 | 0,27 | 0,204 | 0,203 0,019 | 2882
22—32 117 | 26,6 0,129 | 0,19 | 0,157 | 0,165 0,015 | 42902
33—50 52 | 39,0 0.197 | 0,26 | 0,133 | 0,140 0,019 | 2653
51—110 6 | 71.8 0,335 | 0,39 | 0,099 | 0,107 0,044 524
Cesepo-3anan 1 Cesepumit Kpai
7—I13 104 | 11 —0,011 | 0,14 10,27210,25 | 1,18 | 3,20 | 0,027 | 1402
14—21 158 | 18 0,069 | 0,18 (0,234 0,20 | 1,37 | 3,23 | 0,019 | 2857
2232 141 | 26 0,116 | 0,19 | 0,181 (0,17 | 1,13 | 2,01 | 0,015| 4329
33—50 74 | 40 0,165 | 0,20 10,146 | 0,14 [ 1,09 | 1,79 | 0,017 | 3460
51—110 I8 | 65 0,25 | 0,29 | 0,136 ) 0,115| 1,40 | 1,58 | 0,032| 977
[MpuGantuiickuil paiion
7T—13 66 | 10 —0,029 |1 0,110 | 0,289 [ 0,260 | 1,23 | 3,25 | 0,010 | 10 000
14—21 96 | 17,b 0,030 | 0,150 { 0,287 | 0,200 | 2,06 | 2,61 | 0,008 | 15 625
22—32 a1 | 26 0,086 | 0,150 | 0,247 | 0,165 | 2,24 | 1,98 | 0,006 | 27 778
ol—110 | 28 | 59 0,279 10,330 | 0,208 | 0,117 | 3,16 | 1,58 | 0,008 | 15 625

Beaopyccus, Bepxnee [Moanenpopwe; {Eﬂ:xue-ﬂmcxnﬁ aflou)
Cpemnnit ¥pan n Ilpuypaave (Gaccefin p. Kawn); Humuee Ilobommse

T—13 129 | 10 —0,007 | 0,11 [0,366]0,26 | 1,98 | 3,25 | 0,032 964
14—21 185 | 17,7 0,076 | 0,14 10,266 |0,195( 1,86 | 2,60 | 0,020 | 2 604
22—32 185 | 26,3 0,137 (0,18 [0,228|0,165| 1,90 | 2,02 | 0,017 | 3 584
33—50 152 | 39,4 0,247 10,32 |0.181 | 0,140 | 1,67 | 1,85 | 0,015| 4 630
ol—110 | 36 | 72,7 0.251 | 0,28 |0,135]|0,105] 1,65 | 1,54 | 0,022 1976

Ykpanua, Moagasus, [Hownckoit paiiow, Cesepnuit Kasxa3

7—13 191 | 10 0,045 | 0,24 | 0,341 10,26 | 1,72 | 3,41 | 0,025| 1 600
14—2] 261 | 17,7 0,103 1023 [0,276(0,20 | 1,90 | 2,70 | 0,017 | 3 460
22—32 255 | 26,4 0,137 10,21 10,257 | 0,165| 2,43 | 2,01 (0,016 | 3 92]
33--50 107 | 39,7 0,147 10,20 10,212]10,140| 2,29 | 1,79 | 0,020 | 2 500
ol—110 16 | 67,3 0,169 | 0,18 | 0,146 0,110) 1,76 | 1,55 | 0.036 758

3anaanoe 3akaBkasne; Apmenns; Jlarecran: Bocrounoe 3akapgasbe

7—I13 114 | 10 0017 10,19 |0.34 0,26 | 1.71 | 3,33 | 0,032 977
1421 104 | 17 0,098 (0,23 10,27 (0,20 | 1,82 ]| 2,76 | 0,026 | 479
22—32 93 | 27 0,078 (0,14 10,23 10,165] 1,94 | 2,12 |0.024| | 736
33—350 84 | 39 0,116 0,16 |0,18 |0,14 | 1,65 ] 1,94 [0,020{ 2500




[Mpoaonmenne Tatn. 2.8

F Flo &

u#‘l
r

r lrm o,

Ypaao-Iubuncknit pafion, AxkmobGHickas w Kycranafickue obaact,
Hentpansumit u KOmumi Kazaxcran, Cpeaunas Asus

7—I13 221 | 10,3 0,068 |0.28 |10376]0,26 | 2,09 | 3,46 | 0,025| | 562

14—21 216 | 17,1 0,151 | 0,30 | 0,281 0,21 1,79 | 2,83 |0,019] 2740
2232 160 | 25.7 0.144 10,21 (0,201 | 0,167 ] 1,45 | 2,02 | 0,016 | 3953
33—a0 147 | 39,0 0,174 (0,23 | 0,185 0,14 | 1,75 | 1.81 |0,015]| 4274

al—I110 10 | 57.8 0,182 0,22 |0.0580.12 0,038 693

Cpeanuit ¥pan u [Tpuypaase (Gacceituw p. Tofona), 3anagnas
CuGupt # Cepepunit Kasaxcran

T—13 140 | 10,7 0,054 | 0,24 0,328 0,25 1,72 | 3,35 | 0,028 | 1304
14—21 130 | 17,5 0,196 | 0,36 | 0,288 |0,20 | 2,07 | 2,87 |0,025| 1 563
22—-32 70 | 25,6 0,240 | 0,34 | 0,294 | 0,167 | 3,10 | 2,10 | 0,034 870
33—30 39 | 38,2 0,225 10,29 |0,265]|0,145| 3.34 | 1.87 | 0,042 256
51—110 13 | 10,8 0,318 | 0,36 |0,183]0,108| 2.87 | 1,59 | 0.051 387
Anrapo-Enncedficknit pafion, Jleno-Hnaurupekuit paiion,
HNansuuii Boetok, Kamuatka
T—13 | 298 | 10 —0,001 [0,16 |0,34810,26 | 1,79 | 3,30 | 0,020 | 2463
|4—2] 347 | 174 0.032 |0,13 |0253]0,20 | 1,60 | 2,64 |0,014| 5435
22-32 | 247 | 259 0,075 | 0,14 [0.226]10,17 | 1,77 | 2,00 | 0,014 | 4 831
33--50 121 | 38,9 0,103 0,14 {0,192]10,14 | 1,88 | 1,80 |0,018| 3289
51—110 13 | 64,0 0,275 {031 [0,176 | 0,115] 2,34 | 1,62 | 0.049 420

n— cpeaHee ¥HCAO JeT HaOJIOJEHH 33 CTOKOM B paccMarpHBac-
MOM paiione;

r — cpejliee 3HauyeHHe CMeEUICHHOH oOlEeHKH KosdduuHeHTa asTo-
KOppeJsiuHH;

r(l) — HecmemenHas oneHka KosddHUHEHTA aBTOKOPPEasLUHH.

Hasa onpeaenenua r(1) wucnoasayercs rpadur cssasu r(l)=[(r)
(puc. 2.10);

Ors — IMINHPHYECKOE 3HAUYECHHE CPEJHEero KBajpaTHYecKoro oTKJo-
HeHHA KOo3(dHUHEHTa aBTOKOPpeJsiliHH, onmpejeasieMoe no dopmyle

N
| »\/[E (ri—PFIN=1) ;
=l

Opr — TCOPETHYECKOE 3HAYCHHE CPejlHero KBajipaTHYECKOro OTKJO-
HeRHs Koa(DPHUHEHTa aBTOKOPpPeJsUHH; onpeneaserca no puc. 2.11,
KOTOPBIL noctpoed no aannuimM pa6otst [80] npu r=0,3; n=10; 25; 50
i COOTBETCTBYIOMHM WM 0,=0,26; 0,17; 0,13

F — kpurepuit ®uuepa.

Kak Buano u3 taba. 2.7, yeaosue (2.3) He BHnoJHseTCH:; BO BCex
clydasxX SMMHPHUYECKOe 3HAYEHHe CpejHero KBajipaTHuecKoro oTKIO-

4 3axaa M TIT a7




i)

1.0 n=25
e =10
g 50
0.8} 100
200
0,6
ﬂﬂff [ "i
0,21
i -
-.ﬂ"f -
=04
-06F
-0.8}-
i | i 1 i | i | 1 | i 1 1 1 i 1 (i V| By
- Ay ] T 1 SN ¢ 0,2 0.4 a6 Gér
Puc. 2.10. 3apucumocts r(l)=f(r).
Gr
0.3
E.? - \
el
01 ——
0 | | 1 1 i i

HeHHsl Kos(bHUHEHTa aBTOKOPpeNsAlUHH Bbllle TEOPEeTHHECKOro 3Ha4e-
HUSI, O3TOMY A5 OUEHKH OLHOPOAHOCTH MCHOJL3YeTcs KpHTepHit Pu-
mepa. B uncautean apobu Beibupaercsa HauGoJbulee W3 TEOPETH'E-
CKOr0 M 3IMMHPHYECKOrO 3HAYEHHl CPeAHEero KBajpaTH4YecKoro OTKJO-

L RN e |
0 20 X 4 N 68 N & .90 W

Puc, 2.11. 3amucumocts or=f(n) npu r=03.

HEHHA KO3 dHUHEHTa KOPPEJIALHH.
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3navenue F, npu 3ajianHom yposile 3Ha4UMOCTH a, n H r (1) Ha-
xoautea no aakwnwim [82]. Kak caeayer u3 taéa. 2.7, B 24 cayuasx
sHauenne F mMcHble WiH paBHO KpHTHuecKoMy 3nauenuio F,, T. e. ye-
JOBHe OAHOPOAHOCTH moATBepxaaercd. B 18 cayuasax ycaosue F<
< F, He BHNOMHACTCH, 1TO FOBOPHT O npeolaanaolieM BAHAHHE (H-
3HKO-reorpaduuecknx akropos.

B ta6a. 2.8 paccmarpusalores oObelHHeHHbie paiioHbl, KOTOPHIX
B npeaenax Coserckoro Cowsa shiaeseno 1eBfTh.

Has ouenkn KosPpPHUHEHTOB ABTOKOPPEASIUHH B 00beiHHeHHBIX
pafionax Bce MMeloliHecs AaHHbie 0 BHGOPOUHBIX KO3((HUHEHTaX aB-
TOKOppeasilii OblaH PastHTHL NO CAeAYIOWHM TPajaluiaM NPOROJIIKH-
reapiocth: 7--13; 14--21; 22—32; 3350 u nocaeauss rpanauus
cebiwe 50 Jaer.

B ra6n. 2.8:;

N —oGuee uyncao KOI(PHUNCHTOB aBTOKOPPESNHH, HONABIIHX
BJlAHHYKD I'pajidlUHio;

11 — cpejnee YHeao Jet HabGMIoACHHIT B rpagauuu;

Fo — KpATHYECKOe 3Hauenue Kputepus Duuiepa upu 3ajlaHHoMm
vpoBHe 3HauumMocTH a= 10 %;

0;— CPe/IHAA KBa/ApaTHYeCKas NOTPemHocTh CpelHero KoshdHuu-

eHTa aBTOKOPPeAslHH
0; = 0,/4/N
k — BecOBOH KOI(HUHEHT, KOTOPHI paccuHThiBaeTcs no GopmyJe
k= !.f'crg;

r — ob6belHHEeHHAas oleHKa KO3 (pHUHENTa ABTOKOPPEIsiUUH C YYETOM
BecoBoro Koagguuuenta k2 u r (1) B Kaxpo# rpagaunu

r(]}‘_- klﬁl{[} :—k:f:[l]+. . -+kn-"'ﬂ“}
kit kad...4 by '

AHaaM3 pe3yJbTATOB pacyeTa NO3BOJHI C1eJaTh CJAEAYIOUIHE BbI-
BOABI;

|. Koabckuii noayocrpos u Kapenus.

Aas nanHoro pafona npakTHYeCKH AN BeeX rpajaauuit BuAepKH-
BAETCH COOTHOIUEHHE Op’>0,%, YTO roBOPHT 06 OLHOPOAHOCTH BHIGO-
POUHBIX Kos(duunenTor asToKoppensunu. [das rpagauuu 7—13 ger
OAHOPOAHOCTE MCXOAHBIX JAHHBIX OUCHHBANACh NMPH TOMOUIH KpHTE-
pus ®umepa. 3nauenue cratHcrHkH F oOKasanoch MeHblle KPHTHYe-
ckoro Fg, 4T0 roBopHT 00 OZHOPOAHOCTH AAHHHX HAaGJIONEHHHE K
B 3TOH rpagaumH.

CpeaHessBellenHbli  KOS(DOHUHEHT ABTOKOPPEJasLUAM AR  ITOTO
pafona noayuuacs pasusim 0,24

2. Cesepo-3anan ETC, Cesepuuiii Kpait.
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[MpunaTHe peulenus 06 OJAHOPOAHOCTH BHIOOPOUHLIX KOSDGHUHEH-
TOB ABTOKOPPEJASAUHH AJS 3TOro pailoHa OCyUeCcTBASAOCH [IPH TMOMOLLH
cratuctuki Duinepa, Bce rpaganun NOAYHHIHCh OAHOPOAHBIMH, Cpejt-
HeB3BelleHHbl Ko3(dHIIMeHT ABTOKOPPEASLHH paBeH s 3TOro pau-
ona 0,21

3. Ipubanruiicknii paion.

B stom paijiode rpapjaunn 22—32; 33—50; 51—110 aer neoano-
POAHBL. JTO 3HAYUHT, YTO [IPH AHAJH3C HCNOAL30BAJINHCE HEOLHOPO/IHLIE
gannbie sefopounibix Kosdduurenton aprokoppeasunn. Cpeanessse-
WeHHL  Ko3((pHIUHEeHT aBTOKOppeaAlUHH AJA 3TOro  paiona pa-
sen 0,20,

4, Benopyccusn, Bepxuee Tloanenpospe; Bepxue-Bosxckui paion,
Cenepunit ¥Ypaa wu [lpuypanse (Gacceitn p. Kaww), Hukuee [lo-
BOJIKbE,

[Tpu oueHke OAHOPOAHOCTH BHIGOPOUNBIX KO((HUHEHTOB aBTO-
KOppeasunu B 5ToM pafiole noJb3oBajuch cratHeTHkofi Puwepa. Yc-
nopwe F=F, BhinoJuserca AA# Bcex rpajaudii, Kpome n>50 Jer.
CpenHep3BelICHHBIN KO3(OUUHEHT aBTOKOPPEAAHH IS ITOTO [falona

pasen 0,23.
5. Ykpauna, Moazasus, J[ouckoit paion, Cepephuuiit Kapkas,

B srom paiioHe npakTHYeCcKH BO BCEX rpajauHfiX He BLINOJIHAETCH Y-
aopue (2.3), cpeaHHi B3Bewennbli Ko3(p@HUHEHT aBRTOKOPpeENAlHH

papen 0,22,

6. 3ananHoe 3akaskaibe, Apmenus, Hdarecran, Bocrounoe 3akas-
Ka3be.

B npejenax paccMaTpHBaeMoro paioHa OUCHHBAEMbil napaMerp
0lHOpOJleH BO Beex rpaianusax. Cpeianes3peweHHblil KO3QPHUHCHT aB-

Tokoppeasuun pasen 0,17.
7. Ypano-OmOunckuit paion, Axrio6unckas u Kycraunaiickue o6-

nacri, Hentpansusit n IOxunit Kasaxcran, Cpeanas A3sns.
B paccmarpuBaemom paiffone Bo BCex rpaaiisx BeIGOpouHbIC KO-

3((OHIHEHTH AaBTOKOPPEASHE OAHOPOAHB H CpeAHEB3BellenHoe 3Ha-

qyeHHe 3TON BesHunnb pasHo 0,24, .
8. Cpennuii Ypan u llpuypaase (Gacceiiu p. ToGosa), 3anaanas

Cubupn n Cepepubiii Kasaxcran.

Ilas storo paiiona rpagauum 22—32; 33—50; 51—110 ner He-
oaHopoaHL, CpenHeB3pelteHHIH KO3(PuUHEHT aBTOKOppeafllHH pa-
sen 0,31

9. Aurapo-Enucefickuii paiion, Jleno-Muanrupeknit paiion, lane-
uuit Bocrok, KamuatkKa.

B stom pafione ycaosue F=F, Bbinojnsercs Aas Bcex rpaaaumi,
kpome n>50 aer. Cpenues3pemwenHbifi KO3(D(HUHEHNT aBTOKOppess-
uun pasen 0,14, :

Hamenenne kosdpuuHeHTa aBTOKOPPEJNslHH 10 TeppPHTOPHH
CCCP npeacrasaeno B ta6a. 2.9. Teppuropranptasa HeOAHOPOAHOCTD
3T0r0 KOo3(dHIHEHTa CBH/AETENLCTBYeT O BAHAHHH HA HEr0 HEKOTOPHIX

(hakTopos,
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TaGauua 2.9

. Kospduunentsl aBTokoppessiuws 408 pasanyiuwx pafioHos
Comercioro Cow3a

Pafon ' - rily

Koascrnit m-on, Kapeaus 0,24
Cesepo-3anan ETC u Cepepumit Kpail 0,21
[MpuGanTrka 0,20
beaopyccnsi, Bepxuee MNoasenponse, Bepxue-Roamekuii paion. Cpen- 0
Huil ¥pan (Gaccefin p. Kamu) u [Mpuypaase, Himuee Mosovikne w 3a-
naansit Kasaxcran

Ykpauna, Moanasus, Jlonckoii pafion, Cesepuuii Kaskas 0,22
3akaskaise u Jlarecran 0,17
Cpeannit ¥paa n lNpuypaase (Gacceltn p. Toboaa), 3anaauas Cubnps 0,31
A Cenepumit Kasaxcran ,

Ypaao-Imbuuckuit paiton, Axtiobuuckasn, Kyeranaickan obaacrn, Llen- 0.24
Tpaasesil W IOxuwi Kasaxcran, Cpeanss Aans

Awrapo-Enucefickuit, Jleno-Mnanrupexknit  pafionn, Cesepo-Boctoxk 0.14

CCCP, Haabuuit Boctok, nm-on Kamuatka

2.4, SABHCHMOCTH KO3¢PHIULHEHTOB ABTOKOPPEJIAILLHH
OT MOP®OMETPHYECKHX XAPAKTEPHCTHK BOAOCBOPOB

Ha ¢opmupoBaine rojoBoro ¢Toka OCHOBHO® BIHsHHE OKA3BIBAIOT
KJAHMaTHYecKHe (aKkTopbl (ocaaKu, Temmepatypa Bo3ayxa, Hcnape-
e #woap.). CymectBenHoe 3Hauenue B (DOPMHPOBAHMH CTOKA NPH-
HAJJCKHT TaKum QdaxkTopam, Kak 3a60J0YEHHOCTS, 03€pPHOCTH, 3aJje-
CCHHOCTL Bogochopa.

B nacrosimed paboTe HCCICA0BAJHCH 3aBHCHMOCTH OLEHOK KO3(p-
(PHULHEHTOB aBTOKOPpPeAsIIHH TOAOBOTO CTOKA OT NEpeuHCAEHHBIX pak-
ropos. Tak kak BHIGOPOYHBIE OUEHKH KO()(HUHEHTOB aBTOKOPPeJs-
UHH XdPAKTEPHIYIOTCS OOJBIIHMH CcAY4aHHLIMH NOTPEIIHOCTAMH, OcC-
HOBHBIM METOAOM HCC/JAEJ0BaHHA HABWICS TPYNNOBOH anaJiH3,

/las onpenenenus BHAa 3aBHCHMOCTeN ObLA HCNOJAB3OBAH SMIHPH-
YeCKHi MOAXOA, CYTh KOTOPOTO 3aKAI0YAETcs B CJAEAYIOUEeM. AMMAH-
ryaa KoJjebaHHi He3aBHCHMOH neépeMeHHON x pas(HBaeTcs Ha HEKo-
TOpoe 4HCJO HHTepBaJsioB. [lajee nns kKaXaoro HHTepBada onpegess-
I0TCH YCAOBHLIE MapaMeTphl pacnpeaeseHHss 3aBHCHMOI nepemeHnHoON ¥

(CpeaHee 3nayeHHe Y, cpejaHee KBaApaTHYECKOE OTKJOHEHHEe Oy H KO-
spprunent acummerpuu Csy). Onnospemenno paccuHThiBaeTcs cpej-
Hee 3HavyeHHe HEe3aBHCHMOH NEpPeMeHHOH X B KamkAOM nHteppaJje. [lo-

JAYHCIHDLIE 3HAYEHHA YCJOBHHX CPEAHHX 3HAYEHHI § W X AJAA KaXKA0Tr0
HHTEPBAJa HANOCATCA Ha rpaHK, KOTOPGLIfi naJjiee aHaJdH3HPYeTCH,
Takum ofpasom ycranaB/HBadach CBA3b YCJAOBHEIX CPCAHHX 3HAYCHII
3ABHCHMOH NnepeMenHoi y W He3aBHCHMON nepeMeHHoIl ‘X,

Cayuaiinoe paccenBaiue SMIHPHYECKHX AaHHBIX OTHOCHTEJBHO M10-
JYUeHNOH JIHHHH CBSI3H y = [(x) onpexeisieTcs yCJOBHHMH DYHKIHAMH
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TaGanua 2.10

JasHcHMOCTh KOdDPHUHEHTA ARTOKOPPEARIHH MERLY CMEKHBIMH
WICHAMH PAfA OT O3EPHOCTH PEK

COaepHOCTL, %
Pahow
0—1 2 3—5 | 6=8 | 90— | 1= | 15-25
Koabckuit n-os
MHCAO TOYeK B rpa- 4 4 16 20 4 5 8
AALLEH
r 041 002| 013 o008 020 0,30 0,13
Cesepo-3anag ETC
YHCAO TOYeK B Tpaaa- | 114 37 54 24 19 T 8
LLHH
r (1) 021 022 025 036 | 019 031 0,14
Cesepunit Kpai
YHCAO TOMCK B rpana- | 133 4 11 2 — o 2
LLHH
r (1) 0,04| 007 | 024 | 028 - - 0,16
3anaaunas CuGups
yHeaO Touek B rpada- | 136 19 13 3 2 3 1
ILH M
r(l) 0,16 040| 048 | 008 | 054 | 0,46 n,69
Bee paiftonu
MHCAO TOMCK B rpaja- | 383 60 78 31 21 10 14
ILHH : :
rl) 013| 027 028 | 031 | 0.22]| 035 0.20

pacnpeiesieHHs Yy ANA KaxKAoro MHTEpBaJa X, KOTOpble XapaKTepH-
3VIOTCH YCJOBHBIMH TMapamMeTpamMH pacnpeiiefeHHs nepeMeHHon Y.

YKasaHHubiH aJroput™ OLJ peajiH30BaH B BHJAe NporpaMmbl AJs
IBM. Yucno uuTepBasoB (rpagauuit) HesaBHCHMOH nepemexHof
YCTAHABAHBAAOCE nyTeM noabopa HCXOAf H3 CJACAYIOUIHX TPEenoch-
Jok. C oaHOR CcTOPOHB, yeM OoJblueé 4YHCJAO 3ajaBaeMblX rpajauHi
HC3aBHCHMON nepeMeHHOH, TeM noJHee yCTAHABJHBAGTCH BHJ 3aBHCH-
MocTH y=f(x). C Apyroi CTOPOHLI, NPH YBeJHYEHHH 4YHCJAa rpaja-
UM YyMEHbLIAeTcA YHCJAO HCNOJb3YeMBIX B KaM(Iof rpajauun ZaHHBIX
ANS ONpefeNeHHs YCAOBHbIX (QYHKUHN pacnpeneneHusi, 4To. IPHBOAHT
K OOABIIHM cayuafiibiM norpemHoctaM. OnTHMajabHOE YHCAO Tpaja-
IHA 478 NocJeayllux pacueTroB HasHayaqoce ot 6 no 10.

Kpome TOro, pasmep rpajauid yMmeHbllajcs, ecJH B Hee [nona-
najao Gogsee 1000 3nauenHii HezaBHCHMON nepemMeHHOH, 4TO CBA3AHO
¢ orpaHHuyeHHuiM oObeMoMm naMaTH IBM «Muuck-32».

B coOTBeTCTBHH C M3JIOKEHHOH METOAHKOH YCTaHaBAHBAJKHCh Tep-
pHTOpHAJbHO-001lHe 3aBHCHMOCTH MeXAy napamerpaMu pacnpejene-
HHS roJA0BOTO CTOKa M HMX CBA3b Cc (PH3HKO-reorpaHYecKHMH H MOp-
(hoMeTpHUYECKHMH XapakTepHCTHKaMH BoaocbopoB.

PaccmoTpiM BaAHAHHE O3€PHOCTH Ha Ko3d(HIUHEHT aBTOKOppeas-
(IHH MEXJY CMEeMHBIMH YleHaMH pAaja.
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Jas sToit weau B3ATH GaccefHbl TAKHX PeK, B KOTOPHIX HAXOANTCA
HaAHOOJAbIUee KOJHYECTBO O03€Pp H HMCETCA AOCTATOYHOE YHCJO JeT Ha-
OJa0AeHHH 3a roAOBbIM cTOKOM. TakuMn pafioHaMu saBHAHCh Cesepo-
3anan u Cesep Esponeiickoii Teppuropun CCCP, Gacceiinnl pek O6u
H Huxuero Mproima. Osephocte GacceiiHoB pa3GuBajach Ha HHTEp-

r)

08 a)
0.6%
0.4
8.2
Ii’ﬂﬁ X3
g
| | 1 1 | |
AR LS R e S ) o
o

0.3

0,2

|
Vi v w W ® . wa%

Puc. 2.12. 3apucumocts kosdduukenTa asTokoppeasuun r (1) or o3epHocTH Oac-
ceina (a), aabonouennoctn (6), sanecennoctu (a),

I — Ceseprnift Kpaft, 2 — 3anaanas Cubups, I — Cenepo-3anan, ETC. 4 — ofmas 3aBHCHMOCTS
aan pafionos.

paan 0—1, 2, 3—5, 6—8, 9—11, 12—14, 15—25%. INas Kamxkagoro
HHTepBaJla YYHTBIBAJHCH Bee GacceiHbl ¢ AAHHON 03€PHOCTRIO H COOT-
BETCTBYWIWHM KO3(Q(HIHEHTOM aBTOKOPPEAAUHH MEMHKIAY CMEXHBIMH
HJeHaMH pAAa H PacCYHTHIBAACHA CPeAHHH Kos(hgHUHEHT aBTOKoppe-
AauHn (taba. 2.10).

Ha puc. 2.12 a npeacraBaennl 3aBHCHMOCTH Koa(dHIHEeHTa aBTO-

Koppeqsiuui r (1) or osepuoctd BomocGopa. Has KoJbckoro nody-
OCTPOBA YCTAaHOBHTh TAKYyl0 3aBHCHMOCTb [PAKTHUYECKH HE YAaJoch
B CBA3H ¢ MaJbiM 00BEMOM HH(pOPMAaLHH.
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Hano ormeruts, 4ro ToUHOCTH pacueta Ko3(hpHUHEHTOB aBTOKOP-
peasuun a5 pasHYHLIX HHTEPBAJOB 03€PHOCTH HEOAHHAKOBA, TakK
KaK OHHM pacCyHTLIBAIOTCA MO PasjIH4HOMY UHCAY Touek (cwm.
puc. 2.12 a). B obwem cayuae koahhpuuHeHT KOppeasiiiiu YBeJHUHBA-
€TCHA ¢ yBeJHYeHHeM osepHocTH OGacceiina, HauGonee uerko Bbipa-

KeHa 3aBHCHMOCTh r(l)=f(fos) ansn Gacceitnor pex 3anaanofi Cu-
bupu, rae c¢ yseauuenneMm osepwoctH Ao 20 % kosdpduuHenT
aBTOKOppeasuun yBenuuusaercs o 0,70. Caenosatenbho, 03epHoCTb
3HAYHTEABLHO BJHAET Ha 3aPeryJHpPOBAHHOCTL CTOKA, 4TO KOJHYECT-
BEHHO BLIpAKaeTcs uepes KOS(DMHIHEHT KOPPEeaSLHH MEXKAY CTOKOM
CMEXKHBIX JeT.

PaceMoTpum, kakum o6pa3oM BAHSET Ha KOS(GQHUHCHT KOppes-
ILHH MeMiy CMeXHBIMH ujJenaMmH paaa saboaouentnocte 6GacceiiHa.
Has s710it weanw sabogaoueHnocts Gbiia pasbuta no rpajauusm: 3—
5, 6—10, 11—20, 21—30, 31—40, 41—50, 51—100 %. Ias Kaxaof
rpajaiHi no BCeH COBOKYNHOCTH AaHHBIX ObIJIH PacCUHTAHbLI K03()-
(HUHEHTH aBTOKOppeasuun. PesyiaLTatsl pacueToB NpeacTaBAeHbl
B Taba. 2.11 u na puc. 2.12 6. Kak Bugno u3s PHCYHEKAa, C VBeJHUYEHHEeM
3400J104€HHOCTH BOAOCOOPa KO (PHUHEHT aBTOKOPPEJALHH YBeJHTH-
Baerca ot 0,21 no 0,52. 310 0OBACHACTCH TeM, UTO H0J40TA OKA3LIBAIOT
PEryJMHPYIOUIEe BJHAHHE HA CTOK, SIBJAAACH AKKYMYJASATOPaMH BJIATH.
Koapruuent Koppesiuud MEXAY CMeKHBIMH YJeHAMH PHAA HBJA-
€TCH KOCBEHHOH MepoH CTeneHnH 3aperyJaHpoBaHHOCTH CTOKA,

YeaoBioe cpeaiee KBaJpaTHyecKoe OTKJAOHeHHe r(l) mpakTmye-
CKH OCTAeTCs MOCTOAHHBIM, H3MeHssck B npenxeaax 0,31—0.34. Veean-
HeHne o, B rpajaunu 3atogaouyennoctH H51—1009% no 038 cmszano
C MaJloil cpeanell MPONOMKHTENABHOCTLIO HabJogenuit (16 Jer) na
nocTax, BXOAAUIMX B rpajalHio, "

YCI0BHbI KOI(@HUHEHT acHMMETPHH Ko(pdHIHeNTa aBTOKOp-
PEALHH TIPHHHMAET KaK MOJOMKHTENbHBIE, TAK H OTPHUATEJbIble 3HAa-
YeHHs. Doabmne ciyuaiinbie NOrpeliHOCTH €ro oinpeefenHs He no-
3BOJIAIOT YCTAHOBHTH KakOH-J1HOO 3aKOHOMEPHOCTH B ero KoJeGanusax.

CBeleHHst O BJHSIHHH Jl€ca Ha CTOK BeChMa PAa3HOPEUHBHL. 3ateced-
HOCTL Obl1a pa3buTa Ha rpajanuy, 418 KOTOPHIX pacCuHTaHbI cpeanue
KO3(QHUHEHTH aBTOKODPPeJsHH. Pe3yabTaThl pacueToB mpeicTas-
JdeHbl B Taba. 2.12 u Ha pue. 2.12 8. Anaau3 nokasaJd, uto Jec, KaK H
0o0.10Ta, OKa3bIBAaeT Ha CTOK peryJupyioliiee Banguue. C yBeaHyeHHEM
naomani Jgeca Ha BoaocOope a0 50% kosduuneHT aBToKOppensn-

Tabanma 2.11

3aBHCHMOCTE KO(ODHUHENTOB ABTOKOPPEASUHH OT 3a60J04EHHOCTH
Gacceitna

3abonovennocts, % . 3—5 6—10 11—20 2130 31—40 41—50 51—100
HYucao Touek B rpaja-

e T s . 454 356 316 113 63 26 37

) R S ) S TR T T S G T
ot S et AR 0,32 0.24 0.33 (.31 0,32 0,43
E.“;. r {]} # . ® - . s & —U.4ﬂ ﬂ —nqgﬁ "U,SE ﬂ.Ea '_"{}.ﬂl {J,EE'
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TaGanua 2.12
3anucumocTs Ko3pPHUHEHTOB ARTOKOPPENALHN OT 3AJCCEHHOCTH

eojlochopa
Janecennocts  BoaocGopa,
W e v T e e ke == O 11—20 21—40 41—-60 61—80 81—100
Yucao touek B rpagafiun . 500 341 500 462 500 500
ril) T s R 1 1 | 0.17 0.21 0,23 0.19 0,15
bR o R S it S e 1 e e

{"-'l-.fill' - & & ® ® ® ® @& @ u.!l _ﬂtlﬁ _-D.ﬂg _'n|2ﬂ __ﬂi24 ﬂ.{:‘ﬂ

uuu Bospacraer or 0,15 no 0,23, a 3atem c yBe/IHUEHHEM 3aJIeCeHHOCTH
ymenbmaercsa go 0,13. 3anecennocts BopocGopa or 50 no 100 % xa-
pakTepHa AJis PAHOHOB ¢ H30BLITOUHBIMH BJarosanacaMmH, ABJAAIOUIH-
MHCH NPaKTHYECKH [OCTOSHHBIMH B Kaxiaom roay. [Tosromy sapery-
JHPOBAHHOCTL CTOKA YMEHbLIaeTcH AJAS TaKHX BOAOCGOPOB, YTO KOJH-
YECTBEHHO BLIpAaKaeTcH uepes 3HauyeHHe KO3(pPHIHEHTa KOppeasiliuH
MEKY CMEKHLIMH YJI€HaMH psja.

YcioBHOE cpejlHee KBaJpaTHYeCKOe OTKJAOHeHHe KO3()(HUHEHTOB
ABTOKOPPEJAIHH [PAKTHYECKH OCTAeTCs MNOCTOSHHBIM, H3MEHHSICh OT
032 ao 0,36. Xapakrtep KoaeGaHHH O, COOTBETCTBYET H3MEHEHHIO
cpeaHed NpoAONAKHTeNLHOCTH HAOMIOAEeHHH Ha nocTax, BXOASILLHX
B rpapjaund. Hanmenbuiee 3snauenne o, npuHuMaer npH HauGoJbLIei
cpeaneil NpoOAONKHTENLHOCTH HalMWACHHH (rpajanus 3aJeceHHOCTH
21—40 9%).

KospQuuuent KOppeasiuHi MeMKAy CMEMHLIMH YJeHaMH psga H3-
MeHnseTcHa AAA PasaHYHBIX rpagauxHid Hopmwel ctoka ot 0,23 no 0,14.
PeayawtaThl pacyetoB npHBeaenn B Taba. 2.13 u uHa puc. 2.13 a.
YcranosiacHa obpathas 3aBHCHMOCTH Ro3(Q(QHUHEHTOB aBTOKOppesi-
ILHH OT CPCAHEro MHOTOJETHEro CToKa,

B 30He u30LITOYHOro YBAAXKHEHHH NepPexoAslllHe BJaro3anachl
B DaccedlHax MPAKTHYECKH NMOCTOSIHHLI H3 rojda B roi, MoIToMy Kosd-
(HUHEHTH KOPpPeJASUHH MEeXIAY CTOKOM CMCKHBIX JeT He(oJblIHe.
B 3one HenocTaTO4HOrO YBJAAXKHEHHA nepexoaslilHe 3anachl BJATH
HO3PACTAIOT ¢ YBGJHUYEHHEM BOAHOCTH rofa, YTO NPHBOAHT K YBEJH-
YCHUI0 KO3(hHUHEHTa ABTOKOPpPEAsiiHH, 3THM, BHIHMO, H OOBSACHH-
eTCH BHA NoJyvueHHoil 3aBHcHMocTH. A cpashenus Ha puc. 2.13 Ha-
HeceHbl - anHbie, noayyennsie no pesyasratam 1. H. Partkosuua [72].

YeaoBuoe cpeaHee kBajgpaTHuecKoe OTKJAOHEHHe Kos(duuHenTa
asTokoppeasuun koseGaercd ot 0,30 no 0,37. Xapakrep Kosnefauuit o,

Tabanua 2.13
3asucuMocTh KodhpHIHENTOB ABTOKOPPEASILHN OT HOPMBL TOAOBOTO CTOKA

Moayae croka, a/(c-km?) 0—2 2—4 46 68 8—10 15—40

Uncao Touek B rpanannu . 476 500 500 500 200 a00
P R e el 2 0,23 0,21 0.21 0,20 0,14
Crely v == ow wwan w037 0,38 0,35 0,32 0.30 0,33
C —0,18 —009 —0,04 —048 —021 —0,06

s'rtl;' - L] L3 - - Ll Ll ]
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COOTBETCTBYET H3MEHEeHHI0 cpeiHeH NpPOAOJKHTEABHOCTH Habawoae-
HHH NO rpajauusaM BOAHOCTH.

YenoBublfi KO3()pHUHEHT acHMMETPHH KO3(p(pHUHEHTa aBTOKOppe-
JAUHH 0JA BCeX IpajaalHH OTPHUATEJNbHBIH, Y4TO, CKOpee BcCero, cps-
3aHO ¢ OOJIbUWIHM BJAHAHHEM BEepPXHEro mpejena mo CPaBHEHHIO ¢ HHIK-
HHM.

B Ta6a. 2.14 u Ha puc. 2.13 6 npeacrasiens naNHbie pacuera, 1o
KOTOPLIM OMnpefeasaach 3aBHCHMOCTh KO3(dHumuenTa aBTOKOppeas-
unn or kKospguuuenta papHaunH. C yBeauwuenuem xoshuuHeHTa
BapHalHH roloBOr0 CTOKa YyBeJHUHBaeTcs 3HaueHne KoadduuHeHTa

(1)
0,4~ ﬂ)
0.3k o
” L =) o 2
F,?-“\-EN"‘
Erf | | | | —-';l-|
3 10 4] 20 Majicxm’)
0.3~
8)
0,2+
0,4
i ] | | | i L |

I
0,2 04 08 0,8 Cy

Puc. 2.13. 3asucumocts RO(pPHIHENTOR ABTOKOPPCASINE OT MOAVAS TrOJOBOTO
cToka (a) n or kosdduuMenta papHaluMH roaoBoro croka (6).
{—no pamEwu I'TH, 2 —no aannum J1. 9. Patkomusa.

KOPpPesillHH MEeXAY CMCKHLIMH YJenaMmH psaa. 3710 Xopolo coria-
CyeTcsi ¢ TeM, 4TO € YBeJHueHHWeM BOAHOCTH YMEHLINACTCH H3MEeHYH-
BOCTH FOJIOBOTO CTOKA, '

Tabauua 2.14

3asncumocts KoapuumenTa astokoppeasiun or kosdduunenta BAPHALUHH
rofOBOTo CTOKA

Kosppuumenr sapwaunn Cp . . 0,0—0,15 0,15—0,20 0,20—-0.30 0.30—0.40

Uucno Touek B rpajaumu . . . 195 500 200 500
i e R LT N ey 0.01 0,11 0.18 0,19
ﬁr{]l L L ¥ W o @ @ W @ ] ® L] ﬂ|33 ﬂ.35 [}13’2 {]-EB
| O ACRECE THIE S MRS Y | —0,03 0.06 —0,36
Koadpuuuent sapwanun C, . .  0,40—0,50 0,50-0,60 0,60—1,50
Yucao Towek B rpajamnm . . 451 212 372
rl) L LA L e 0,25 0.22 0.26
B i e AT 0,36 0.40 0,37
CS+-F'II] TR el B (R TR T T T e T TN _ﬂrtg "'ﬂ.’lﬁ ¥ . + —'[LE!}
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YeJaoBHBIE CpeiHHE KBaApaTHYecKHe OTKJOHeHHA Ko3(puiHeHTa
aBTOKOppensiuuu u3aMenslorcs B npeaenax 0.31—0,40. Xapakrep us-
MEHEHHS O, [OBTOpAeT KoJeGaHHA cpeiHell MPOAOJMKHTEIRHOCTH Ha-
OM0AeHHH NoO rpagauHaM KospHIHeHTa BapHAIHH.

Yenopubii Ko pHUHEHT acHMMETPHH KO3(p(HUHeHTa aBTOKoppe-
JASUHH MPHHHMAET OTPHUATE/bHLIE 3HAYEHHH, HTO CBH3AHO C BJAHI-
HHEeM BepXHero npejeJja,

Tagkum oGpa3om, B pe3yabTate anajusa 3aBucHmocted kosdduuu-
enTa KoppeasiuHd MEmKAY CTOKOM CMeMHbIX JeT OT (pH3HKo-reorpadu-
yecKHX (akTopoB, BOAHOCTH H H3MEHYHUBOCTH TOAOBOr0 CTOKa ycTa-
HOBJIEHO, 4TO Takue (AaKTOpPLl, KAK 03€pPHOCTL, 3a00J0YEHHOCThL, 3a-
JIECEHHOCTL YBEJNHYHBAIOT 3aperyJHpoBAHHOCTL CTOKa. K coxajeHuio,
HA AAHHOM 3Talle, HEBO3MOMKHO YCTAHOBHTh BJIHSIHHE BCeX MNEepeyHc-
JCeHHBIX (PAKTOPOB B KOMIJIEKCE H3-338 HEJOCTATKA HCXOANBIX AAHHBIX.
Belaiy npeanpHHATEL NONLITKH MNOJYYHTL VPaBHEHNHs MHOMKeCcTBeHIoH
perpeccud. Ilpu 3stoMm Ko3(p(PHUHEHTH YPaBHEHHH perpeccHH oOKasa-
JHCL CTATHCTHYECKH He3HauHMBl.

2.5. OLEHKA KO3®®HUHEHTOB ACHMMETPHH

O6o6wenne Ko3h@MHUHCHTOB ACHMMETPHH MO TEPPHTOPHH npen-
cTapfaser cobfoi MOBOABHO CJAOKHYIO 3aaauy BBHAY O0JbLIMX chayuai- .
HEIX OTKJOHEHHIl 3TOro napamerpa, CBSI3aHHBIX ¢ OrpaHH4YeHHbBIM 00b-
eMOM HMCXOOHBLIX JAHHBIX HaOMWIEHHH.

[1prn oboOWeHHH no TePPHTOPHH KO3((PHUHEHTOB ACHMMETPHH HC-
NnoJL30Bal MEeTOJd OCpPefHEeHHsA [JaHHOTO mapaMeTpa B npeaenax rHi-
POJOTHYECKH OAHOPOAHBIX PaHOHOB ¢ OIEHKOH HX CTATHCTHYECKOH
oaHopoaHocTH. Metoauka ofobuieHns KosddHIHEHTOB acHMMETPHH
no npocTpancTBy paspaborana B paGorte [25].

OcnoBHan upaes oGoOlleHHs 3aKAlOU3eTcd B ToM, 4ToOw NpH oc-
peineHHH reorpagHueckas cocTaBasiollad [LaHHOrO lapaMerpa He
Hrpajia sHauynteqnHof poau, B cayuae ecam reorpaduueckasi coctan-
JAKWIAA H3IMEHEHHA N0 TePPHTOPHH KO3((PHILHEHTOB ACHMMETPHH
OKa3blBaJ1ach CYHICCTBEHHONH, HEONHOPOAHBIH palon pasbusajcid Ha
MeHbIHE paloHbl, MO KOTOPLIM NpoueAypa aHadau3a reorpadHuccKoif
cocTanaAsoued, HAH OHeHKa CTaTHCTHUeCcKOH OAHOPOAHOCTH, BHOBL
nosTopAnach. Ilpu Tako# npoueaype obobulenna xKospHHIHEHTOB
ACHMMETPHH YMEHbIIAWTCH caydyailHble norpewrHoctTu pacuera. CHeTe-
MaTHYeCKHEe TMOTPellHOCTH YCTPaHAIOTCA Ha 3aKJI0YHTENBHOM 3Tane
COrIacHO pekoMmeHpaunsm [25]. :

Texnuka pacuera CBOJHTCA K CJAEAVIOLLIEMY:

|. BuiGupaercs OAHOPOAHBIH B THAPOJOTHYECKOM OTHOWEHHH
paion. llpu srom umeercsa B BHAY OAHOPOAHOCTL (HU3HKO-Teorpad-
YECKHX H KJAHMaTHUecKHX (hakTopoB ¢ TOMKH 3DEHHH BJAMSIHUA HX Ha
KO3(DOHLHEHT acHMMeTPHH,

2. B Boi6paHHOM paHoHe BBIMHCHIBAKTCS KO3(D(PHIHEHTH aCHM-
MeTPHH, TIPHBeIEHHBIE K MHOrOJIETHEMY [epHoAy, Ha OCHOBAHHH
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KOTOPLIX pacCYHTLIBAeTcH cpeinee apHpMeTHIecKoe 3Hauenne kosddu-
IHeNnTa acCHMMeTPHH AJifl gaHHOro paioHa, Ecan npomofKHTeNbHOCTD
NPHBEACHHBIX K AJHTEJALHOMY NepHOAY PpAA0B NPHOAH3NTENbHO OHH-
HaKoBa, TO Ha [JaHHOM 3Tale pacuerhl npexkpaumaiwTtca. Ecan xe npo-
AOJIKHTEABHOCTh HAOJI0AEHHH CYULeCTBEHHO PpasiHyHasi, TO BbIYHC-
JAeTCH cpeaHee B3BellleHHOe 3HavyenHe kospduuHeHTa acHMMETPHM
no odbeMaM HCXOAHLIX JAHHLIX,

3. PaccunteiBaercss IMNHpPHYECKOE cCpelHee KBaapaTHUeCcKoe OoT-
KJOHeHHe KO3 (PHIUHEHTOB ACHMMETPHH N0 PAAY, COCTOSALIEMY H3 KO-
s(ppHuHEHTOB acHMMeTpHH B BLiOpaHHoM pafione.

4. Beuay toro 4to npupegeHnble K MHOTOJCTHEMY mepHoay 3ia-
JeHHA CTOKa HecyT MeHbile HH(OPMalUHH NO CPaBHEHHIO ¢ HADJWAEH-
HbBIMH AaHHBIMH, onpeaeaserca o00beM 3IKBHBAJCHTHOH HHpOpPMalHH
no opmyae

N,ﬁN’i"[l-f- ”ﬂ':;‘ (1 R*)].

rae N —cpeannii obbeMm 1o paccmaTpHBaemMoMmy paHony npHBeaeH-
HWIX K AJHTENLHOMY NepHOAY P#ajoB; n— cpeAnni obfbem Habaoaen-
HBIX JaHHBIX; K — cpeaHee B3BelleHHOe 3HaueHHe no obbemam Boc-
CTAHOBJEHHBIX AaHHBIX MHOMECTBEHHOro Ko3(hpHILHeHTa KOppeasuuH.

5. PaccuntuiBaetcsa cpeanee auvauenne Koadduumenta aBTOKOP-
pesifilliy rOJOBOTO CTOKa peKk Hccaeayemoro paiiona, B coorBercTBHM
¢ [80] onpeaeasercs HecMmelleHHAasd OUeHKa cpeanero KosddmuuHeHTa
ABTOKOPPENAIHE W OUEHHBACTCH ero CTaTHCTHYECKAR OILHOPOJHOCTS,

6. PaccunTbiBaercs cpeanee anavenne Kos(puuumenta BapHauHu
rol0BOro CTOoKa pek AJas Hceaelyemoro pafiona ¢ nposepkod Ha cra-
THCTHYECKYIO OIHOPOAHOCTD.

7. 3Han ofbeM 3KBHBAJCHTHOH HabaloenHbIM AaHHbIM HHOpPMa-
LUK, cpeanee 3HavyeHHe KOID(PHUHEHTOB aBTOKOPpPEJAUHH W BapHa-
uHK, B coorBercTBHn ¢ [B0] noayuaem Teopernueckoe cpepHee Kpajapa-
THUeCKOe 3HaYeHHe KO3 pHIHeHTOB acCHMMETPHH.

8. Ecan sMnupHueckoe cpejHee KBaJAPATHYECKOe OTKJOHEHHE KO-
spbHILHEHTOB ACHMMETPHH Melblle TEOPeTHYECKOro CpeiHero Keaapa-
THYECKOTO OTKJOHEHHH, TOTAa Aejaercda BHIBOA 00 OAHOPOAHOCTH Bhi-
OOpPOUHBIX KO3((HUHENTOB aCHMMETPHH H O NPHHATHH CPEJIHEro 3Ha-
yeHHH KO3(D(PHUHEHNTOB aCHMMETPHH JAA paccMaTpHBaeMoro pahoma.
OrkjaoHeHnst BuIGOPOUHBIX KO3hdHUHEHTOR acHMMETPHH OT HX cpea-
HEro 3HAYEHHSl B 3TOM cJy4ae NPH3HAKWTCA cayyalHbIMH H 00ycJ0B-
JeHbl OrpaHHYeHHOCTLIO NPHHATHIX B pacyer Bulbopok. Ecam Teope-
THUECKOE 3HAUEeHWe Cpe/lHero KBaApaTHYecKoro OTKJAOHeHHst BuGopou-
HBIX KO3 (PHUHEHTOB ACHMMETPHH OKarKeTcd MeHbLIe IMIIHPHYECKOoro,
TO HMEeT MecTo reorpadHyeckas COCTABJAAWUIAH B paclupeiesieHnH
BuGOpouHbIX KOsh(HuneHToB acHMMeTpun. B sTof cutyaunn caeayer
HeoaHnopoaAHblil no Kos(pPHUHEHTAM aCHMMETPHH paHoH pa3dHTbh Ha
MEHBILUIHE H BeCh aHAJH3 NOBTOPHTH C CAMOro Hayaja,
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Ta6auna 2.15
CoorHouienne Ko3phHIUHEHTOR ACHMMETPHH W BAPHAUMM AAH OTACALHBIX

paionos CCCP

Tt o AR e T g L S B R R e £ 2
[Tpubantuka u Kaawnwurpagckas ofjactb . . . . . v . . . . Cs= 2,5C,
3anaanoe 3akaskaswe, Apmenua, Jlarecran w Bocrounoe 3a-

KBERESDE o bias st v et a3y e o P e by wia-w pes BO
baccei 03, banxam n Cpeansas Asa . . . . . . . ... . Cs= 2,5C,
baccen Huxnero Amypa u lNpumopse . . . . . . . . . .. Cs= 2.5C,
OCTRORERRMIII 151 o 2 il oo Basmbrig e Ataiie el vas an ot il S e

9. Ha 3akmounTe/IbHOM 3Tane pacCYHTLIBAGTCS HecMelleHHasn
OllEHKA CPeAHero 3HAYeHHA KO3({HUHEHTA ACHMMETPHH H OTHOLUEHHH
KO3 puiHeHTa acHMMETPHH K KO3(Q(PHUHEHTY BapHaluu.

[Mponssenentan ouenka OAHOPOAHOCTH BHIGOPOUHBX KO3(PHILH-
CHTOB ACHMMETPHH MOMET paccMaTpHBATBLCH B KaudecTBe [1€PBOro
NpHOAMKEHHA. IJTO CBA3aHO C 'TEM, UTO TEOPeTHYeCKOe 3HAUeHHe
CpeaHeli KBaApaTHYecKOH MNOrpemHocTH Kospduumuenta acuMMerpuu
NOJAYY€HO B MNPEANOJOMKEHHH OTCYTCTBHA MNPOCTPAHCTBEHHOA Koppe-
JALUHH MEXKAY pAlaMH, a TakKe BHYTpHpsiAHO# Koppeasuunn. B ma-
CTOfIILEe Bpemsl HCCACLOBAaHHA, NO3BOJAIOUIHE YUeCTh 3Ty KOppeas-
IIHI0, OTCYTCTBYIOT.

Kpove TOro, npH 3HaYHTeNAbHOM VBEJHUCHHH OOBEMA HCXOAHBIX
AdHHBIX BCe pacyeTsl Nno oleHKe KOo3(pPHUHEHTOB acCHMMETPHH HEO00-
XOAHMO NOBTOPSITH.

Mo ykasauuoii meroanke caenano o6o6lIeHNe COOTHOUEHHA KO-
(PHUHEHTOB aCHMMETPHH M BapHAllHH [AJA Pa3JHUYHBIX pafoHOB.
B uwenom ans Coserckoro Cowsa 3To cOOTHOIICHHE cocTaBiaser C,—
=2C,, xpome palioHOB, NpHBeAeHHBIX B Ta6a. 2.15.

2.6. AHAJIH3 CTALMOHAPHOCTH MHOTOJIETHHX
KOJIEBAHHA

Olenka cTaUHOHAPHOCTH MHOTONETHHX KosieGaHHt roA0BOro CTOKA
OKasa/lach BO3MOXKHON Oaarojaps o0oGUIENHI0O KPHTEPHEB OZHOPOI-
HOCTH Ha cayd4all acHMMETPHYHOR M KOPpPeJaHPOBAHHOH NO THNY Npo-
cToil uenu Mapkosa rugposornueckoii HHopMaiuy.

[Ipn ouexke cTalNHOHAPHOCTH MHOTOJETHHX KoJe6aHnil peuHoro
CTOKa BO3HHKJA npobiieMa KOJHYECTBEHHON OLEHKH BHYTPHPAAHOMN
CBA3AHHOCTH THAPOJOIHYECKHX XAPAKTEPHCTHK, KOTOpas npejacTas-
JeHa B paszaene 2.3.

[IpH ouenke cTauHOHAPHOCTH MHOTOJETHHX KOJeGamnHil peyHoro
CTOKa BO3HHKJaA Takke npobjema yueTa acHMMETPHH THAPOJOrHYe-
CKHX mnocaegoBaTenbHocTed. OOGo6iuieHHe AAHHOTO BONPOCA BHINOJ-
neno B pabore [25).

HacToAlleM pasjiejie NPHBOAHTCH Pe3yabTaThl OUEHKH CTalHo-
HAPHOCTH MHOrOJIETHHX KoJebanui roposoro croka. IIpm 3tom wme-
MOAL3OBANNCH AaHHBle HabOJAwWAEHHH 3a roaoBeim crtokom pek CCCP
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¢ nepuogom nabaogenni 40 ner u Goaee. K anaausy crauHoHapno-
cTH Obi10 npHBJAeYeHo 519 nocros.

Ouenka CTAaUHOHAPHOCTH OCYLLECTBJASAACH C HCHOJb30BaHHEM
00001IeHHBIX KPHTEPHEB OAHOPOLHOCTH CPeJHHX BeJHYHH (KpHTepHH
ogHopoanocTH CrThlofgeHTa), AHcnepcHit (KpHUTepHil OAHOPOAHOCTH
Ouwepa) ¥ GyHKUnA pacnpeaejenus (kpurepuii ogHopoanoctH KoJ-
moropoBa — CmupuoBa) [73). Tlocaeannit kputepHit HcnoJb3oBajcs
TAK¥Ke AJf. OUeHKH OAHOPOAHOCTH AHCHEPCHA H ACHMMETPHH nyreMm
npeofipasoBaHiA HCXOAHOH HH(OPMAUHH B BHAC MOAYALHBIX KO3(dH-
IHEHTOB (HCKAOYEHO BJAHAHHE CPEAHHX BEJHYHH) H TOJLKO acHMMeET-
PHH NyTeM HCKAKYEHHA BAHAHHS CPeAHHX BeJHUHH H KOS((pHUHEHTOB
Bapuauun. Caeayer qo6GaBHTL, Y4TO HCMOJB30BAHHE KPHTEPHSA OAHOPOA-
HoctH Koamoroposa — CMupHOBa npeaycMaTpHB4eT TaKKe OJAHOPOA-
HOCTh @aHAJHTHYECKOro THNa (PYHKUHH pacnpeje/ieHus.

Hns OuleHKH CTAauHOHAPHOCTH rOAOBOrO CTOKA HCXOAHLIE PsAbl
pa3dHBaJHCh HA J[Be pPaBHLI® YACTH, 110 KaXJA0H H3 KOTOPHX pPaccuH-
TeIBaJHCL cTaTHCTHKH Crhioaenta, ®Puwepa u Koamoroposa — Cmup-
HOBA, KOTOPLIE CONOCTABASJKCL ¢ COOTBETCTBYIOILHMH KPHUTHYECKHMH
3HAYEHHAMH NpH 3 Y% -HOM YPOBHE 3HAYHMOCTH.

KpurnueckHe 3HayeHHs paccMaTPHBaeMblX CTATHCTHK YCTaHaB-
AuBajguch no oGoOLIeHHLIM KPHTEPHAM ¢ YUYeTOM AaBTOKOPPeJsuHi
MEXAY CTOKOM cMmexublx JgeT. KosdHuHenTsl aBTOKOPPEasiliUH Bhbi-
YHCARJHCH AJA ONHOPOAHBLIX PaHOHOB € NONPAaBKOH Ha CMeEUenHe.
Buytpn oanopoasoro pafiona kos@HUHEHTH ONpeaeasyiHch ¢ yuye-
TOM CJAYYaHHBIX NOrPelHOCTed HHAHBHAYAJBHLIX OIEHOK AaHHOrO na-
paMerpa ¢ HPHBJEUEHHEM BCeX AaHHBIX HaOAAEHHA 33 roJ0BLIM
crokom pexk CCCP.

Texunka pacueroB OUEHKH CTAaUHOHAPHOCTH (BHYTPHPAAHOA O1-
HOPOAHOCTH) € HCNoJb3oBaHuem OOOGUIEHHBIX KPHTEPHEB OAHOPOJ-
noct Crtoionenta, Puuwepa n Koamoroposa — CmupHoBa npH pas-
OHeHHH HCXOAHOro pAga HaOGMIOACHHH na JBe 4acTH MNOKasaHa Ha
KOHKPeTHHIX npumMepax B pa3jene l. Pacuersl npoBOAHJAHCE ¢ HCMOJIb-
soBanHem IBM «Muuck-32» no nporpammam, cocrasiennunm H. 1. Ap-
rembeBoii H M. B. 3opuubim. OGo61eHHe KJaCCHYECKHX KPHTepHeB
OJHOPOAHOCTH /58 ACHMMETPHYHON M KOpPpe/qHpoBalHOH BO BpemenH
(yueT aBTOKOpPPCJASILLHH MeXAY CTOKOM CMEMKHLIX JeT) ruiapoJornye-
CKOH HH(pOpMAUHH OCYUIECTBAAJAOCL C HCNOJAL30OBaHHEM MeToda cTa-
THCTHYECKHX HCMLITAHHA no nporpammam, cocrasaednsiM A. Il. Bao-
xnuoii u B. A, Jlo6anosuim, na 3BM EC 1022,

Hcnonbsosaiie KpHTEPHH OAHOPOAHOCTH 3SMNHPHYECKHX pacipe-
neaennii Kosamoroposa — CmupHoBa Tpebyer AONOJHHTEJAbHBIX M0-
SICHEHHHA,

Jleso B TOM, uTO aHAJHTHUECKOE pacnpeiesieHHe cTaTHCTHKH KoJ-
Moroposa — CMHpPHOBA NMOJy4YeHo TEOPeTHYECKHM NyTeM JIHillb B Tpe-
AeABHOM cJlydae npH jaoctarouno OGogabumiom obfbeme HCXOAHOH HH(OP-
Mauun. [lostomy B Kypcax MaTeMaTHUECKOH CTATHCTHKH HepeJaKo
YKa3LBaloTcsa nauMmenvune o6bembl BeIOOpoK (Hanpumep, npu n>30),
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IPH KOTOPHIX BO3MOXHO HCNOJL30BAHHE AaHHOrO KPHTEPHS OAHOPOA-
noeTH. Hannuke aocToBepHOil aBTOKOPPEJANHH MeXAY CTOKOM CMex-
HbIX JeT yMeHbliaeT H 6e3 TOro HejoCTaTOYHHIH O00BEM 3KBHBAJEHTHO
iezapucumoil nHdopmanun. Hanpumep, npH HCNOJAL30BAHHH AAHHLIX
nabmogennit 3a 40 aer noayuaem cratiuctuky Koamoroposa — Cwmup-
HOBAa MO ABYM JABaJlaTHJIETHHM psAflaM, a HaJHUHEe aBTOKOpPpeJsiiHH
MENJY CTOKOM CMEKHBIX JieT yMeHbllaer o6beM SKBHBAJIEHTHO Hesa-
BHCHMOH HH(pOpPMAaUKH, UTO NMPHBOAKHT K HEBO3MOMKHOCTH HCNOJAbL30Ba-
HHH AAHHOrO KpPHTEPHH AJdsd OLUEHKH CTAUHOHAPHOCTH MHOTOJIETHHX
kosebGannit peunoro croka. Bmecte ¢ Tem aannuil Kpurepuii yie Ha-
XOANHT WHPOKOE NpHMEHCHHWe B rujapojorHueckux ucceaesopanusx. Ilo-
3TOMY B Hactosulei paGore ocyumecTsiedo o6o0iieHHe AaHHOrO KpH-
TEPHA HE TOJbKO Ha ABTOKOPPEIAUHI0O MEMXAY CMEXHBIMH YJeHaMH
psfid, HO H HAa pasnHuHble 0O6beMbl BLIOOPOK KAK NMPH HANHUYHH, TAK H
OTCYTCTBHH aBTOKOPPeJsLUHN,

PesyapraTel HecaeMOBaHHA CBHAETENLCTBYIOT O TOM, 4TO o0bem
HCXOAHBIX AAHHBIX CYILIECTBEHHO BJAHSAET Ha TEOPeTHYECKYI0 (PYHKLUHIO
pacnpeaeneHHs JaHHOrO KPHTEPHH NMPH HAJHYHH H OTCYTCTBHH aBTO-
KOppeasillii, YMeHblllasi pacceHBaHHe craTHcTHKH Koamoroposa —
CumupuoBa npu ob6bwemax Bulbopok aaxe Goaee 50 aer. Takum obpa-
30M, €CJAH ABTOKOppPeNsiiH# MeX[y CTOKOM CMEXHbIX JeT YBeJHYH-
BA4eT pacceMBaHHe CTATHCTHKH, TO 006beM BLIOOpPOK ymeHbluaer. Buam-
siHHe nocaeanerc gakropa okasuBaercd 060J€e CHJABHLIM, MNO3TOMY
Heyuer ero NpHBOAMJI PaHEee K TOMY, YTO MBI 4alle NPHHUMAJH THMO-
T€3y BpPeMeHHOH OLHOpPOAHOCTH (CTALHOHAPHOCTH), YeM 3TO HMeeT
MEecTO Ha caMoMm jeJie, Aa¥e NnpH yyere aBTOKOPpPeJasiLHH.

Takum ofpasom, olUEHKda CTALHOHAPHOCTH ¢ HCNOAL30OBAHHEM KPH-
Tepus oanopoanoctH Koamoropoba — CMHpPHOBA BHINOJHEHA ¢ yue-
TOM KakK aBTOKOppeJsiuuH, Tak H o0beMa BuIOOPOK.

H nocaennee obcrosiTeNbeTBO, HAa KoTopoe HeobGxoaHMo oGpaTHTL
BHHMaHHE, 3aKJI049a€TCA B TOM, 4TO NMPH HCNOJAbB30BAHHH JaHHOrO KPH-
TEPHH NMPHMEHHTENbHO K HCXOAHLIM AAHHBIM O PEYHOM CTOKE Mbl NO-
Jyuaem BhlBod 06 OAHOPOAHOCTH HWJH HEOAHOPOAHOCTH 3MIHPHYECKHX
(pyHKUHA pacnpejeneHHs MO NOJyNepHoaaM, BKJAWYad OAHOPOAHOCTb
BCEX MOMEHTOB. (cpeanee apudMerHyeckoe 3HaveHHe, KOI(P(DHUHEHTH
BAPHAILMKM H ACHMMETPHH), H NPHHAAJEKHOCTH BHIGOPOK K OAHOH H
TOH Ke anaJnTHYecKOH ¢yHKuum pacnpegenenusi. [lpn pacemorpe-
HHH MOAYJAbHLIX KO3(P(HUHEHTOB HCKJIOYaeTcH BJAHSHHE BO3MOXKHOM
HEOJHOPOJHOCTH cpeiaHnx Beanund. H Hakonen, npm paccMoTpeHHH
oTHowenus (B—1)/C, npu OLUEHKe OAHOPOAHOCTH, HCKJIIOHAETCS BO3-
MOMHAA HEOAHOPOAHOCTb KdK BHIOOPOYHBIX CPeAHHX, TaK H BhibGopoOu-
HBIX KO3(M(PHUHEHTOB BapHaUHH.

AHann3 pesyabTaToOB pacueTa MO OUEHKe CTAUHOHAPHOCTH MHOrO-
JeTHHX KoaebaHH#i ronoBoro croka, npusefensbln B taba. 2.16, cBu-
AeTeJbCTBYET O TOM, YTO OTBepraTh IHMNOTE3Y CTALMOHAPHOCTH B MNO-
AaBJASIOWEM 4YHC/Ae cJayyaeB NMPH YPOBHe 3HAuHMOCTH D % Her HHKa-
KAX ocnoBanuil. Tak, w3 oOwero umcaa pannblx HaGJawACHHA 3a
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Tatanua 2,16

Pacnpesesenne no pafionam 4mcaa nocToB ¢ HEOAHOPOAHBIME
AanuuMy Habmoaewult (no noayneprosam)

Kprrepni
Bafton ;I;;”ﬁ: CruwogeuTa duwepa E“E’;?:F‘?}I:::: T
n
| b n % n %

Koabckuit n-os 8 0 0 0 0 0 0
%{%Ee.mn, Cesepo-3anaz 21 0 0 0 0 0 0
Cesepunit Kpait 35 0 D 1 2.86 I 2,86
Mpataamuka u Kaannun- 46 3 6,52 2 4,34 6 13,04
rpan '
Geaopycens u Bepxuec 24 0 0 0 0 3 12,50
Moanenposse
3anaanas Yepawaa u Moa- 15 0 0 I 6,66 2 13,33
AABHA
Cpeance u Huxnee [lo- 15 0 0 ] 6,66 I 6,66
AHENPOBbE
Cenepeknit Monwen u IMpu- 3 0 () 0 0 0 0
430BbC
Kpuam 3 0 0 0 0 0 0
Honckoi 13 0 0 0 0 I 7,69
Cepepumit  Kaskas, 3an. 56 0 0 f 12,5 2 3,57
3AKABKA3bE, '
Bepxue-Boameknii 40 i 10.0 0 0 6 15,0
Bacceitn Kamu 35 0 0 0 0 3 8,57
Bacceiin TobGona 12 | 8.33 1 8.33 ] 8.33
Huxn. Toeoakne, 3an. 20 0 0 0 0 1 5,00
Kasaxcran
Llenrp. u HOx. Kasax- 16 I 6,25 2 12,5 : 12,50
CTau
Cpeanan Aans 07 3 5,26 [ 1.75 5 8.77
3anaznas Cubups 26 n 0 0 0 0 0
Aurapo-Enucefickmii 24 1 4,17 2 8.33 I 417
Jleno-Huanrupekui 21 0 0 0 0 0 0
Hanennit Bocrok 19 0 0 0 0 3 15,79
Kamuatka 3 | 33.33 0 0 ! 33,33
Cesepo-Bocrox CCCP 3 0 0 0 0 0
Cpelnee 515 14 71 17 3,30 39 7.97

FOAOBHIM CTOKOM peK 515 rHAPOJOTHYECKHM [OCTaM HE MOryT ObiTh
NPUSNAHBl OAHOPOAHBIMH NPH OLEHKE: CPeiHHX BeJHUHH (KpHTepHil
Creiofenta) —no 14 nocram (2,7 %), aucnepcuii (kputepmii -
wepa) —no 17 nocram (3,3 %), smnupuueckux Qynkuuir pacnpese-
aenus  (kpurepuit  Kosmoroposa — CMupHOBa) —no 39 nocram
(7.6 %).

YUYHTLIBAs, 4TO NPH OUEHKe BpPeMeHHOf OAHOPOAHOCTH, HJAH, YTO
TO e camoe, CTAUHOHAPHOCTH, NMPHHHMAJICA YPOBEHb 3HAUYHMOCTH
5% npn goctatouno Goabwom wkcae HenuiTanui (519 nyHKTOB Ha-
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OGAAeHHI), cAea0Baa0 OXMHAaTh, 4To O Y HCecaeayeMbIX PHAOB MOTYT
OKa3aThCsl HEOAHOPOAHBIMH Jlajke B TOM cay4ae, ecjH HCXOAHBIC PAAB
Oyayt oanopoaubiMi. [losTomy Her HHMKakHX OCHOBanWii OTBEPrHYTE
HYJEBYIO FHAOTE3Y OAHOPOAHOCTH BLIOOPOYMHBIX CPefHHX H BuIGOpPOU-
HBIX AHCHEPCHA No BceMm uccjeaveMbim noctam (kpurepuit Crhionenta
n Puuepa).

PeayabTaTtil e OlleHKH OAHOPOAHOCTH 3MNHPHUECKHX (PYHKUHA NO
kputepuio Koamoroposa — CmupHoBa pacnpepeneHus TpeGyioT 10-
NOJHHUTEJbLHEIX MOSCHEHHI.

Bo-nepBeiX, Kak OTMEYaJIOCh paHee, 3TOT KPHTCPHA NpHMeHsJACH
C TIONpaBKOH HE TOJABKO HAa aBTOKOPPEJIAIHIO, KOTOpas HeCKoJLKO pac-
HIHPHET AOBEPHTEJAbHLIH HHTEPBAaJ CTATHCTHKH, HO H HAa o0beM Bh-
OOPKH, KOTOPHIA 3HAaYHTENbLHO O0JIblIe YMeHbLIAeT JAOBEePHTEJbHbI
HHTEpPBaa 110 CPaBHEHHIO ¢ NepBoi nonpaskoi. Ecaun He yuuTHIBATDL
OTMEUYCHHBIE MONpaBKH K KPHTepHio oaHopoaHocTH Koamoroposa —
CMHPHOBA, TO HEOAHOPOAHBIMH OKAMKYTCHA JIHUIL AaHHbIe HabMo1enni
26 noctos, uro cocrasiaser 5 %. B 3tom cayuae oaHopoaHoCcTh Beex
psaoB HabJioAeHHA ¢ HCNOAL3OBAHHEM AAHHONG KPHTEPHS HEe BLI3bi-
BaeT COMHEHHII.

Bo-Bropbix, KpHTEpH#t OAHOPOAHOCTH sMnupHYecKHXx GyHkumil pac-
npeaenends (kpurepuit Koamoropopa — CMHPHOBE) OJHOBPEMENHO
npeaycMaTpHBaeT OJHOPOAHOCTL He TOJILKO BLIOOPOUHBLIX CPedHHX
(kputepnii Crhiofenta) H He TOJALKO BbIGOPOYHBIX AHCnepcHil (KpH-
Tepnit Puuiepa), no 1 MoMenTel 0oJ€e BHICOKOTO MOPSAKAE, a TAKKe
NMPHHAANEKHOCTE pacCMaTPHBAeMBIX pacnpejeciedHuit K OjHOR H TO#
e reHepansnoit copokynuoct. Ilosromy ecrecTsenno GblI0 OMHAATD,
4TO MPOUCHT HEOAHOPOAHLIX PALOB HAGJNWOAEHHH C HCNOJAL30OBAHHEM
kputepis Koamoroposa — CMHpHOBa OyaeT HecKoJbkKo O6oJblie 1o
cpasneHuio ¢ Kpurepusmu Cruiogenra n @umepa,

HMcnoas3aosaune xe kpurepns oanopognocth Koamoroposa —
CMHpHOBa NpHUMENHTENbHO K Npeolpa3soBaliniM Aanibiv HaGaio ennil
3a peYHbIM CTOKOM B BHAe MOAVALHBIX KO3hdHuHEeHTOB (CTaTHCTHKH

Dy=xi/x) n B BuAe ctatHcTHKH Ds= (¥;/—x) /0, aano caeayouinii pe-
3yALTAT: YHCJIO TOCTOB ¢ HEOAHOPOJAHLIMH JaHHLIMM C [PHMEHENHeM
craTHCTHKH Ds cocraBuno nate, wau 1Y%, a ¢ npumenennem cTaTH-
cTHKH D3 — vernipe, 1. e. menee 1Y% obulero yncaa rEApPONOrHUECKHX
NOCTOB.

Mrax, ananns oueHks 0AHOPOAHOCTH, BLIGOPOUNBIX CPELHHX, AMC-
nepcHit W IMNHPHYECKHX (DYHKUHA pacnpefeseHns, BBITOJHEHIBIH
JUIS1 [IEPBOro H BTOPOro noaynepuoaos nabuawaeHnit 3a rojoBuM CTO-
koM pek CCCP, cBuaeTessCTBYET O TOM, 4YTO HPH CYIIECTBYIOLLEH
NPOANIKHTEALHOCTH (Aaxe caMblX AJAHTENBHBIX) HaOJWAEHHI HET
OCHOBAHHA OTBepraTth rUNOTE3y BpPeMeHHON O/IHOPOAHOCTH, HJAH CTa-
LHOHAPHOCTH, MHOTOJAETHHX KoJebGaHHil pevHoro croka.

Caeayer OTMETHTb, 4TO CTATHCTHYECKOMY aHaJH3y OlUEHKH Bpe-
MEHHOH OAHOPOAHOCTH NpeAllecTBOBAJ reHeTHYecKHN amaJu3, KOTo-
PLlfi CBOAHJCH K TOMY, 4To OT6GOp AaHHBEIX HaOJIOAEHHA 3a ToJOBHM

113



CTOKOM peK NpPOH3BOAWJICH JHIIL B TOM CJyuae, ecjiH B CNpaBOYHH-
kax «Pecypcul nosepxHocTHuX Boag CCCP» He oTmeuanoch BJHSHHA
Xo3saiicTBeHHON aesTeabHocTH, [losToMy npoHnsBejeHHBIH aHaAM3 OT-
HOCHTCH K peKaMm ¢ HeHapylIeHHBIM X03AfCTBEHHOH AesaTeJbHOCTHIO
pPeRHMOM.

Bmecre ¢ Tem caeayer OTMETHTh, 4TO B CHPAaBOYHHKAX YKa3anud
0 BAHAHHH XO3AHCTBEHHOHN AeATeJLHOCTH HMEWTcAa JHIIL B TeX cJay-.
qARX, KOrAda OHO 3HAYHTEALHO, a TAKHe MEPONpHATHH, KaK arpoJjeco-
MEJHOpPalHd, He 0TMEYaloTCA COBCeM.

[NpeacrapasieT HECOMHEHHBI HHTEpeC OLEHHThL CTAlHOHAPHOCTH
MHOTrOJeTHHX KoJebOanuit pedHoro cToka 3a OoJee KOPOTKHE mnpome-
KYTKH BPEMEHH MO CPaBHEHWI0 C paHee NPOBEAEHHBIM AHAJAH30M 34
NePBYIO H BTOPYIO NOJOBHHB PAAOB HabawAeHHH.

B KauecTBe pacueTHOTO NPOMEKYTKa BpeMeHH OLl NPHHAT Aecs-
tuaeTHnil neproa. Ouenka OAHOPOAHOCTH AECATHIETHHX PHL0B roao-
BOFO CTOKA, KAK M paHee, OCYLIECTBJAsAACh ¢ MCNOJb30BaHHeM 00600-
ueHHuX kpurepues Ctuwogenta 0 PHinepa.

O6o6menHe noJay4eHHOR OGWHPHOR CTATHCTHUECKOH HH(OpmMauHi
OCYLIeCTBASJIOCL B ABYX Bapuautax, B nepsom BaphanTe Ha OCHOBa-
HHH paccuHTaHHLIX 3navenuii cratHeTuk Crblogenta u Puwepa no
ACCSTHACTHHM MEPHOLAM CTPOWJIHCH HX SMIOHPHUecKHe (QYHKUHH pac-
npefefieHHst NO KaMAOMY THAPOJOrHYECKOMY MOCTY, KOTOpbIE COMO-
CTABJAJANCh ¢ TEOpPeTHYECKHMH (QYHKUHAMH pacnpeaeseHns oTMeveH-
HBIX CTATHCTHK ¢ Henodab3oBanuem kputepua Koamoroposa. Coraacue
SMIHPHUECKOll W TeopeTHuecKoll (yHKumi pacnpeaenenns ¢ 5 Y -HbIM
YPOBHEM 3HAUHMOCTH CBHIETENLCTBYET B AaHHOM cJayuae O Bpemen-
HOM OJHOPOAHOCTH, HJH, YTO TO e camoe, 0 CTAUHOHAPHOCTH BHIOO-
POUHBIX cpeannx u jucnepcHil. Takoii npHeMm OUCHKH YCJOBHO Ha3BaH
«Ouenka OAHOPOLHOCTH MO COBOKYIIHOCTH ACCSHTHJAETOK?.

Bo BTOpOM BapHaHTe Ha OCHOBAHHH PACCUHTAHHBIX 3HAYEHHH CTa-
etk Creionenta u Duiiepa 3a Kamabifi AecATHACTHHH NEPHOA NO
KaKAOMY TIOCTY OCYUIECTBJASJIACH OLEHKAa HX OJHOPOAHOCTH (KJaccH-
yeckHe KpHTEpHH napHoro cpaprenus). /lanee ycTanaBaAHBajOCh 'H-
CA0 AECATHACTHHX MEpPHOAOB HabJIOAEHHH, HEOAHOPOAHLIX MO0 KaiK-
JOMY NOCTY, KOTOPO@ BBIPA:KaJoch B MPOLUEHTAX N0 OTHOWICHHIO K 00-
weMy Hx uHcay. [lopoOubiii npHem OIEHKH OAHOPOAHOCTH YCJIOBHO
naszsan «OuecHKAa OAHOPOANOCTH N0 HHAHBHAYAJBHBIM AecATHICTKAM®.

B rta6a. 2.17 npeactaniieHo pacnpeaenenie HeOANOPOAHLIX AaHHBIX
no AecATHAETKAM B npejesaax OAHOPOAHBIX PaHOHOB KO3(hPHUHEHTOB
ABTOKOPPEJALHH MEKAY CTOKOM CMEXKHBIX JeT. AHaJH3y cTalHoHap-
HOCTH BHIGOPOMHBIX CPeAHHX W AHcnepcHit moasepruyro Gojee 5000
JAECATH/IETOK. YCTAHOBJAENO, 4TO B MEpBOM BaphaHTe (c HCNOAbL3OBA-
HHeM KpHTepus KonmoropoBa ans OHEHKH cOrjacHd SMNHPHYECKHX
KpuBBIX pacnpeaeseiins ctatHcTHk Crbhiogenta u @Hwepa ¢ HX Teo-
peTHyeckHMH (DYyHKIMSAMH pacnpefejenHs) OKasalock HEOAHOPOA-
neiMu 12 % noctoB no cpeasnm 3nauenusiM v 11 % nocToB no aucnep-
cusaM nipH 5 Y% -HoM ypOBHE 3HAUNMOCTH.
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OGpamaer Ha ce0f BHHMAaHHe HeCKOJbKO OOJLIIHH MPOUEHT He-
OJAHOPOAHBIX HaHHLIX N0 CPABHEHHIO ¢ pacyeTaMH, BLINOJHEHHBIMH pa-
HCe 3@ NEepPBYI0 H BTOPYIO MOJOBHHBI HabJoaennil. 310, CKOpee BCEro,
CBSI3aHO € PAAOM MNPHUHH, M3 KOTOPLIX npeacTaBadioTcs Hanbogee
BECKHMH CJeAylolHe:

1. Ilpu ouenke corjsacnsa BeIDOPOUHBIX pacnpeiefeHHH CTaTHCTHK
Creionenta n Puinepa ucnodb3oBadcs kputepHid Koamoroposa, 06006-
WEHHHH He TOJABKO HAa JOCTOBEPHYIO aBTOKOPPEJSIHIO MexAy CTOKOM
CMEKHBIX JIeT, HO H Ha o6beM BLIOOPOK, KOTOPHH OKa3biBAET CYILECT-
BEeHHOE BJHSHHE Ha TeopeTHuecKue 3HaYeHHs pacnpegenenns Koa-
moroposa. HanomuuM, yTo ananuTHueckoe pacnpeneenne Koamoro-
pOBAa MOJYYEHO JHIUIL B NPeAeJbLHOM cjyude npH AOCTATOYHO OOJbIIOM
o6beMe BoifopouHblX AaHHbiX. QO6o0uenne KpuTepHs Koamoropopa
[IPOHABEEHO METOAOM CTATHCTHYECKHX HCNBITAHHA MPH OrpaHHYeH-
HOM, XOTH# H A0CTaTouHo 60JblIOM 06DLCMC HCXOAHOH HIdOpMAaLHY.
[lostomy B paapHefilueM npeaycMaTpuBaercss YTOYHHTL NPOH3BENEH-
Hoe oGo0LIeHHe 3TOTO KPHTEPHA ¢ HCMogb3oBaHueMm GoJibLIIOro obbema
MOJIEJHPOBANHEIX PSILOB, 4TO BO3MOXKHO JHWL na Gase IBM c Gouab-
wHM OeicTpojelficTBHeM, ueM HMelolHecs B HacTosiulee Bpems B ['TH.

HMenonb3oBanne KaaccHUYeCKOro KpHTepHs corsmacus Koamoroposa
AJA OLEHKH OJHOPOAHOCTH BhIGOPOUHBIX CPEAHHX H JHCMNEPCHH NPH-
BeIeT K 3HAUYHTEJNbHO MEeHbLIIeMy MpolenTy HeOAHOPOAHBIX [AaHHbLIX,
TaK Kak BAHsinHe oObema BLIOOPOYHLIX AAHHBIX 3HAUHTEJNLHO [PEBOC-
XOANT BJHAHHE aBTOKOPPeaslHH B JAHAana3oHe HCMOJb3YEMbIX Be-
JHYHH,

TakuM oOpasom, BRIBOJAB, cAedaHHble paHee, cJeAyeT CHHTATH
NpeaBapHTeNLHBIMHE, TPeOVIOUHMH JIOMOJHHTeNBHBIX YTOUHEHHH.

2. B ucao uecneayeMblx AeCATHAETOK NMONAaJ HCKJIOUHTeJbHO Ma-
nosoanuiii nepuoa 30—40-x ropoe, 0XBATLIBAKIIHH OrpoMHYIO Tep-
putopuio ot zanaanex rpanuu CCCP ao o3. Bafikan. Ilo ncenenosa-
Husam M. JI. Cokoaopckoro, BeposiTHOCTE TAKOTO MajoOBOAIOTO JecsTH-
JeTHH oueHHpaercs npumepso 1 pas B 300 Jner, T. €. BEJHYHHOH,
3HAUHTeALHO MeHbIUeH, uemM 3T0o Moo Obl OBITL YCTAaHOBJAEHO MO Ha-
OaoaenHam,

Jlajke He npuHHMAas OTMeveHHLle coOOpaxeHns BO BHHMaHHE, MO-
KHO YTBep#aTh, 4TO ¢ HCMOJL30BaHHEM JAHHOTO BapHAHTa OlEHKH
OJIHOPOAHOCTH BHOOPOYHBIX CPEAHHX H JAHCMEePCHH MOAaBJAANOILEe YH-
cJO PANOB rofA0BOro cToka craunoHapHel (okomo 93—94 9% Bcex pac-
CMOTPEHHLIX CJIyuaeB), TaKk KaK NMPU NPHHATOM YPOBHE 3HAUHMOCTH
5 % rpynnoBoi aHaJH3 CTAUHOHAPHOCTH MpeAycMaTpHBaeT npH3nanne
AJLTEPHATHBHON THNOTE3kl (THNOTE3H HeOAHOPOAHOCTH) AaxKe B TOM
¢cJaydae, Koraa HcXoiHble gaHubie oxHopoansl (5 %). M caenosa-
TeNLHO, Julb 6—7 % paccMOTPCHHBIX PAAOB MOTYT ObITh NMPH3HAHLI
HE CTAIHOHAPHLIMH 1O CPEAHHM 3HAUCHHAM H AHCNEPCHHAM,

Bropoii BapHaHT OUCHKH OAHOPOAHOCTH BLIOOPOYHLIX CpPeAHHX H
AUCNEPCHH CBOAWJCH K [MOJCYETY YHCAAa HEOAHOPOAHLIX ACCATHIETOK
MPH NapHnoM cpaBHEHHH K oOIIEeMY YHCJY NPHHATHX K pacuery aecH-
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ToK. B JaHHOM cayuae 0KasaJock, 4To 0koao 8 % BLOGOPOUHLIX cpei-
HHX H OHcnepcHil HeoaHopoansl. [lpn npHHATOM ypOBHE 3HAYHMOCTH
5% MOMHO CUHTATh, YTO YHCJAO AEHCTBHTENLHO HEOAHOPOAHBIX JEeCH-
THAETHHX [IEPHOAOB cOCTaBHT OKoJo 3 Y%, uTO, BO3MOXKHO, CBH3AHO
¢ BJAHAHHEM XO3HAHCTBEHHOH AEATENLHOCTH Ha TOAOBOH CTOK.

B szakamoueHHe MOMKHO CAeNaTh rAasHBIH BBIBOJA O TOM, 4TO IOAAB-
Asollee yHeao pAnos Habuawaennit 3a rogoBeiM ctokom pexk CCCP
MOXKHO [PH3HATh OJHOPOJAHBIMH N0 BHIOOPOYHBLIM CPEAHHM H JAHCHEp-
CHSM,

Uue0 HEOAHOPOAHBIX PAAOB PEYHOrO CTOKA COCTABJSIET NPH pas-
JHYHBIX crnocofax UX OUEHKH OT Hyas (NpH anajanse MmarepHaja 34
IEPBYIO H BTOPYIO NMoJoBHHLI HaOJwoaenuit) po 6—7 % (npH uenodn-
30BaHHH KpHTepusa Koamoropoea AJdA aHaJH3a CcOrJacHs 3IMIIHpHYe-
CKHX pacnpeaeiedHuil ctaTHCTHK CrbiogeHta H Puuiepa ¢ HX Teope-
THUECKHMH (PYHKUHAMH pacrpeiesenns).

CaenoBatenbHo, OLITYIOLlasi B HacTrosllee BpeMsd CHIOTE3a cTa-
LHOHADHOCTH PAAOB MHOTOJETHHX HaOJMIONenni 3a TOA0BLIM CTOKOM,
HCOJMb3yeMas B MPaKTHKe CTPOHTENbHOINO NPOEKTHPOBAHHA, B LEJ0M
noarsepaunack. Bmecre ¢ tem aas Heboabworo yuciaa pek CCCP ru-
MOTe3a OAHOPOAHOCTH HC MOATBEPIKAEETCS, MTO COCTABJAET B CpeaHeM
13 BCeX pAacCMOTPEHHBIX cNocoGOB oueHKH oaHopoaHoctn 3—4 %
oflilero YHeaa HecdeayeMbix HaubGonee npoaogxuredbHux (40 aer u
Gosiee) paaoB HaOOLCHH.

IMocnennee oOcTOATEALCTBO Tpebyer AONOJHHTENbHBIX YTOYHEHHH
B 4aCcTH TeOpeTHUeCKHX HccJeloBaHuil (AajbHeiliee YyTOUHEHHE, HJIH
oBoOIIeHHe KJacCHUeCKHX KPHTEpHeB OAHOPOJHOCTH).

HanbHeHlHe ueenegoBanHA clellyeT NMPOBOAHTHL B CJACAYIOUIHX Oc-
HOBHBIX HANpaBJEeHHAX:

) ouenka cTauMOHAPHOCTH METEOPOJOrHYecKHX (akTopoB peu-
HOTO CTOKAa, 0OYCAOBJHBAIOUIHX NMPHXOAHYIO H PACXOAHBIE 4YACTH YpaB-
HeHUH BojaHoro Gananca;

2) peranpHbIl AHAMH3 BAHAHHSA XO3AHCTBEHHOH JEATENbHOCTH HA
pogocOope H pycjaax PeKk Ha pPasaH4YyHble XaPaKTePHCTHKH pevHoro
CTOKa ¢ YUeTOM BO3MOMHOIO BHYTPHIOA0BOrO nepepacnpeaeieHus peu-
HOrO CTOKA; ;

3) BAMSIHHE BO3MOXKHBIX TJ00aNbiblX H3MEHEHHH KJAHMaTa Ha
OUEHKY CTAUHOHADHOCTH MHOPOJETHHX KoJebanni peuHoro ¢TOKa.

2.7 AHAJIH3 CTAUHOHAPHOCTH MHOTOJMETHHX KOJIEBAHWUH
PAKTOPOB rogoBoro CToka

Ha ocHoBanHH aHanau3a pPSiIoB rOJ0OBOr0 CTOKA CTATHCTHYECKHMH
METOAAMH MOMHO NOJYUYHThH KAK KauyecTBEHHYIO, TAK H KOJHUeCTBEeH-
HYI0 OUEHKY HMX CTALHOHAPHOCTH HJH HECTANHOHAPHOCTH, HO HEBO3-
MOMHO YCTAHOBHTL NPHYHHBI, KOTOpBle NPHBOAST K NOJ00HBIM 3aKO-
HOMEPHOCTAM. ITH NPHYHHLI HeoOXOAMMO 3HATh, HanpuMmep, Mo cJje-
AVIOULHM 00CTOSTENbCTBAM,
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Ecau B peayabTaTe NPoBeJAeHHBIX HCCAEN0BAHHE 1OAYYEeH BLIBOA
O HeCTALHOHAPHOCTH MHOTOJETHHX KoJebanWi CTOKA, TO NPHYHHOH
3TOr0 MOMeT ObTh Kak XO3fHCTBeHHas AefATeNbHOCTL Ha Bogocbope,
TaKk H HanpapJeHHbLIC H3IMEHCHHH KAHMATHUYECKHX ﬂ}EHTﬂp{}E CTOKA.
B sTom cayuae 48 pacdeToB M MPOrHO30B HEODXOAHMO 3HATL JOJI0
BAMAHHS KaxJ0H MX 3THX NPHYHH Ha npoldecc CTOKa H XapakTep HX
MHOTOJIETHHX KoJjeOanui,

Aunaans crokohopmupyioimHx $akTopoB H (aKTOPOB XO35HCTBEH-
HONl JeATeNILHOCTH TaKkKe HeoOXO/AHM H B cJydae yCTaHOBJAEHHOH cTa-
LHOHAPHOCTH CTOKOBbIX XapakrtepHcTHK, CBsi3b cTOKa ¢ OOYC/0BJH-
BAIOUHMH €ero (akropaMi HMEeT CTaTHCTHUECKHA MHOrO(paKTOpHLIA
xapaktep. [To 3Toit npuunHe HauaBlIHECHA HANpPaBJeHHbLIC H3IMEHEHWHA
B OAHOM H3 (AKTOPOB HAUHHAIOT 3HAUYHMO NPOABARTHCH TOJLKO 4e€pes
_ollpejlesieH bl IEPHOI, KOTOPbI 3aBHCHT OT POJH HAMPaBACHHOH TEH-

NeHIHH B MHOFOJeTHHX KoJjebanuax daxkropa w OT cTeneHn BAHAHHA

5TOro (pakTOpa Ha CTOK.

Ouenka cTamHonapHocTH cTOKO(GOPMHPYIOUIHX (pAaKTOPOB ABJIACTCH

HeOTHLeMJEeMOll 4acThi anaju3a MIOroJeTHHX KojaeOaHHH peuHoro
ctoka. B wnacrosmedl paGore npoBejleH aHaJH3 CTAUHOHAPHOCTH
TOJBLKO METEOPOJOrHYecKuX (pakTOpPOB CTOKA, TAK KaK AHHAMHKH (DaK-
TOPOB XO3AACTBEHHOH AeATeALHOCTH HccleaoBana Oojee AeTANbLHO,
pnanpumep, B paGorax [29, 102]. B xauectBe OCHOBHBIX (PAaKTOPOB,
(GopMHpYIOUHX roaoBoll CTOK, coraacHo paboram [89, 95], BuOpanul
cpeaHas TOAOBas Temueparypa Bosayxa T, M cyMMa OCajIKOB 34 rof

x. AHann3 CTANHOHAPDHOCTH MHOTOJETHHX PAAOB 3THX XAPAKTEPHCTHK

3a nepuoa HabGaonennii ¢ 1891 nmo 1981 r. npoBoanJcs 0O AdNHLIM
150 meTeocTaHuMi, paBHOMEpPHO pacnpeaefieHHbX 10 TePPHTOPHH
CTPaHHl,

Ouenka CTalMOHAPHOCTH CPeAHHX 3HAYEHHH PALOB CTOKO(OPMH-
pyiomux Gaktopos nposoauaack no kpuatepuam Creoaenta (1),
Kokca — Crioapra (2), no ouesxke 3Ha4UMOCTH KO3(D(pHUHEHTOB paH-
ropoit koppeasunn Cnupmsna (rs) u Kospdunuentos perpeccun (0)
W napHoit Koppeasiiuu (rx;7) ypaBHelusi TpeHaa no BPEMEHH (LE

B cBA3H ¢ TeM 4T0 ypaBHeHHe TpeHga MoXKeT OuTb H He MPAMOJH-
HeflHBIM, OCYILeCTBASAJOCL Npeobpa3oBaHHe KOOPAWHATH BPeMEHH j
nocaenopBatenbio B Ta, Ta 0 Ty Jlns OUEHKH CTAUHOHAPHOCTH JHC-

nepcuit npumensgcs kputepuii ®mwepa F. Ouenka cTalHONapHOCTH |

no kpurepusim Crpiogenta u @umepa npoHsBOAHAACH NMYTEM NapHOTO
cpaBHEHHSI CPEAHHX H AHCINEPCHH, BLIUHCAEHHBIX A ABYX PaBHBIX
yactelt Bpemennoro psaaa. [pu ucnoapsoanun kpurepnes CTbloaenTa,
duuiepa H NPH OUEHKe 3HAYHMOCTH KO3(p(HIUHEHTOB TPEHAOB by Y4H-
ThLIBaJach ABTOKOPPENAUHs MeMAy CMeKHbLIMH WICHaMH psia, KOTO-
pasi B cpeadeM A5 PsJOB FOLOBLIX CYMM OCAAKOB paBHa 0,19, a ans
cpeaueil roaosoit Temnepatypsl Bosayxa — 0,07.

PesyapTatel aHaJM3a CTAUHOHAPHOCTH CPEAHHX H aucnepcHit ps-
10B cTOKo(opMHupYIOMHX (pakTOpOB npHBedeHb B Tabi. 2.18.
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Ta6auua 2.18

KosnuecTBo CTauMoHapHsix psjios akrtopos rofosoro croka s %y
: oT ofmero ux uncaa npu o — 0,05

Bueog O CTAaLNOHAPHOCTH N0 KPHTCPHAM
:ha:-:mp FMOAoBOrG CTOKS
[ 7 re b, r_l_.i:r F
Cpeanas rolosas Temnepa- 74,8 81,0 65,3 68,0 68,0 92,5
Typa BO3LyXa
Cysma OCALKOB 33 rol 59.9 66,0 418.3 55,2 55,2 93.9

M3 ta6a. 2.18 BHAHO, 4TO CTAUHOHAPHBIMH C BepoATHOCTBIO P=
=95 % moxHO npHHATL 0T 65 a0 81 % psaoB cpeAHHX rOAOBHIX 3HA-
qeHHi TemMnepaTypsl Bosgyxa u orT 48 mo 66 Y psaoB cymMm 0OcajaKoB.
B cBsisn ¢ Tem yro Kputepuii Kokca — Crioapra H pacnpeaenenue
kKoahpuuHeHToB paHroBoil kKoppeasuun Cnupmena He ObiaH 0000-
[LeHbl AJH eCTeCTBEHHOH BHYTPHPALHOH CBA3aHHOCTH, BLIBOAAM, NO-
JVYEHHBLIM 110 3THM KPHTEpHAM, cJieAyeT npHAaBaTh MeHblllee 3Havue-
nue. B pesyabrate MOMHO NPHHATHL, YTO CTAUHOHAPHBIMH N0 CPEAHHM
3HauenHaM sBasioTes okoao 70 % psaoB cpeAHHX rOAOBHIX 3HAYEHHH
TemMnepaTypel Bosayxa H okojao 60 Y psaoB rofgoBhXx CyMM OCaJlKOB.
M3 t1aba. 2.18 rakie caeayer, 4TO MHOrOJIeTHHE Psijbl TeMMepaTypbl
BO3/lyXd4 H OC4JKOB HMEIT NPaKTHYeCKH cTalHOHapHbleé AHCIEpPCHH.
HecTaunouapHOCTL AHCNEPCHH, YCTAHOBJEHHAA 110 KPpHTepHI Puiepa,
B OTAEJbLHLX cJydasnx o0ycJoBJeHa OAHOH HJAH HECKOJbKHMH Pe3Ko
OTAHYAIHMHCHA 0T 00leH COBOKYNMHOCTH BeJHYHHaMH.

CTATHCTHYCCKH 3HAUHMAs HECTAUHOHAPHOCTL CPeHHX 3HayeHHH
MHOTOJIETHHX PSAOB TeMmiepaTyphl BO3JyXa KaK MOKasaa aHanH3 HX
XPOHOJOTHYECKHX MOCJAe10BaTeJNLHOCTEH, HMEET BHA MOHOTOHHO Ha-
MpaBjeHHoOro Tpexma. B cBA3H ¢ TeM 4TO MaKCHMaJblble 3HaYE€HHS
KOo3()DHUHENTOB NAapPHOH KOPPEeNAUMH ry.r B 3aBHCHMOCTAX Ty=
=[(Tx) (npun k=1,2 3 n 4) B 88 % cayuaeB umejqn mecto aas k=1,
MOMKHO CYMTATL, UTO MOHOTOHHLIE TPeHAL B psgax cpeiHel roaoBoOH
TeMnepaTypsl BO3AYXa, KaK NpaBHJIoO, NPAMOJHHEHHBL.

Hopmuposantnie koapduunesTel aunednbix TpexHaon by, BBHIYHC-
aennsie no dopmyae (1.27), kapruposans no teppuropun CCCP. Ha
OCHOBANHK KapTupopauua (puc. 2.14) MOKHO BBULCAHTH ABe obaactH
¢ MOJOMHTEIbHBIMH M OTPHIIATEJbHBIMH TPeHAaMH B TeMuepaTtype
ozayxa. O6GaacTe NMOHHMAKCHHS CPeHHX 3HAYCHHI TeMnepaTyphl BO3-
yXa, Kak BHAHO M3 PHCYHKa, OXBATHIBAeT CeBep CTPaHHl, 4acTh 3a-
naanofi u Goabwyio uacte Bocrounolt Cubupu. Cpeaunit rpagHeHT
NOHHKEHHs TONOBON TeMnepaTyphl BO3JAyXa AAA 3TOH TEPPHTOPHH CO-
cragaser 0,15 °C 3a 10 ger, makcumaasusi — 0,35 °C 3a ToT Xe
lepHoA, npuueM Ha0JI0AaeTCH 3aKOHOMEPHOCTh YBEJHYEHHH alco-

NMOTHOTO 3Hadenns by, oT I0KHBIX pailoHOB K noaspubiM. [lonHxkeHnune
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TEMMEPATYPL HA cCeBepe cTpaHbl M B cpejaHeit uactH Boctounoii
CHOHPH BNOJHE MOMKET 3aBHCETh OT NOXOMOAAHHS B APKTHYECKOM
Daccefine, obycaoBaeHnoro daxktopamu rjobajsnoro xapakrepa [16]
30Ha NOBBILICHHS CPEAHHX TOAOBLIX 3HAYEHHH TEMHEPaTypu BO3-
jyXa pacnoJjaraercs l0MKHee 30HBl HX MOHHMKEHHA W oXxBaThiBaer ETC,
Cpeanioio Asuio, ior CHOMpH. MHTeHCHBHOCTL MOBLILCHHSA TeMiepa-
Typhl Ha ETC cocrasaser B cpeanem 0,08 °C 3a 10 ser, MmakcHMab-
Hoe 3nawenHe — 0,19 °C 3a 10 jger (r. Mocksa). B Cpeaneit Azun n
Kasaxctane Temnepatrypa BO3AyXa B cpeaHeM MOBbIIUAeTCH Ha
0,11 °C 3a 10 aer, B paiione Kacnuiickoro mopa—mua 0,14 °C 3a
10 ger. llosuimenne Temnepatypn Bosayxa B Esponefickolt uwactn
CCCP, oueBHAHO, BHI3BAHO BaHsSHHeM ypOanusauuM, Tak Kak Han6o-
lcé HHTEHCHBHBIA NPHPOCT TeMmnepaTypul HabJulofaerca B KPYMHBIX
ropoaax Mockse (0,19 °C 3a 10 ner), Jlewnurpage (0,10 °C), Kuese
(0,11 °C). B 10 Ke Bpems nopbilleHHe TeMnepaTypn Bosayxa B Cpex
neii Asum n B pafione Kacnuiickoro mopsa Gojee 3HAYATENLHO, XOTH
31€Ch METeOCTAaHUHH He HaXoAATCA B KPYNMHBIX ropogax. MuTtencus-
HLH POCT TeMmepaTypbl BO3AyXa B 3TOM paioHe MoXeT OuThL obyc-
JAOBJCH BAHAHHEM Kak JNOKaJdbHEIX (akToOpoB BONH3H MeTeoCTaHIHIT,
TdK H, BEPOATHEE BCEro, ECTECTBEHHbIM HCCyuleHHeMm TeppHTopuu, Kak
MOK4a3aHO Janee, 3TOT IPOLECC XapaKTepH3yeTcsl H YMEeHbIIeHHeM
OCaJKOB B 3TOM paiione. :

B peayasTare aHa/iu3a HanpaBJeHHLIX Teljeniuil B psaax Tem-
HepaTypsl BO3ayxa 3a otjeasHble nepuoas (¢ 1891 no 1945 r. uc 1946
no 1981 r.) ycranoBjaeno, uTo rpaHHilbl 30H NOHHKEHHA H MOBLILIEHHS
TeMnepaTypsl BO3JAyXa OCTAIOTCH TIPAKTHYECKH cTalOHJIbLHBIMH.

IpynnupoBanne pAAOB TEMNEpPaTyphl ¢ NOJOKHTENLHBIMH H OTPH-
LaTeJbHBIMH TEHACHUHAMH TNO 30HAM BMOJIHE 3aKOHOMEpPHO, T4K Kak
OHOPOJIHBIE CHHOMTHYECKHE [1POLECCH, KakK MPaBHI0, OXBaThiBAIOT
3HAYHTEJbAYIO TEPPHTOPHIO, UTO H XapaKTepH3yercs [OBLILIeHHON npo-
CTPAHCTBEHHON CBA3AHHOCTHIO PSAAOB HX XapaKTepHCTHK,

B ofuieM MOKHO chenaTh BHIBOA, 4TO HANPABACHHbLIE TeHACHIHH
B TeMmnepaType BO3JAyXa He MOTYT IPHBECTH K CYLIECTBEHHBLIM Hapy-
IWEHHAM CTAUHOHAPHOCTH PEUYHOro CTOKA, TAK KaK KO3(D(PHIHCHTHI
ypaBHEHHH HANpaBJeHHBIX TeHAeHUHH 3a paccMaTpHBaeMbifi nepHoa
HeBEJIHKH N0 abCoJTHOMY 3HAYEHHI0 — KOJHYECTBO CTATHCTHYECKH
3HAYHMBIX H3 HHX cocTapjaser Bcero okoao 30 %, npuuem nosBuumenue
TemiepaTypul B paae cayvuaes o0YyCJOBJAEHO POCTOM ropoaoB, H cama
CPeiHssl TroaoBasi TEMNEpaTypa BO3JAYyXa OKa3blBaeT CYUIECTBEHHO
MeHblIlee BAHAHHE Ha ¢opMHpoBaHHEe cTOKa, yeMm ocalki. Takxke He-
ODXOAHMO OTMETHTh, UTO VCTAHOBJEHHBle HaNpPAaBJEHUBe TeHACHIAN
B pALax TeMmneparypbl BO3JAYyXa He MOTYT cVUIeCTBOBATHL OeCKOHEUHO
A0OJro B CBH3H C TeM, YTO NOJSPHOCTL TeHAeHUHH NpHBEZET K POCTY
rpaaHenToOB MEXKAY 30HAMH HX rPYINHPOBAHHA M B KOHEUNOM HTOTe —
K BO3paCcTaHHio HecTabHALHOCTH aTMmocdepsl, KoTopas, Kak H Jiobas
MPAKTHYECKH 3aMKHYTas cHcTeMa, CTPEMHTCA BepPHYThCS B ycToHuH-
Boe cocTosinie. B CBASH ¢ THM HanpaBJeHHbe TEHACHIHH B GVyiLeM
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MOTYT HJH MCYE3HYTb, HIM CMEHHTh 3HAK HAa NPOTHBONOJOXKHLIA. Tak
Kak MeXaHH3Mbl 3TOro SIBJACHHS HeNOCTaTOYHO H3Y4eHbLl, TO NPOrHO3
HalpPaBJeHHBIX TeHAeHUNH NoKa He MoxKerT ObTb HaJeKHBIM.

CyMMbl TOAOBHIX OCAJKOB, KakK caeayer M3 TabGa. 2.18, menee cra-
LHOHAPHbLI, YeM CpPejiHsa rogoBas Temnepartypa Bosayxa. Ocaaku sB-
JSIIOTCH OCHOBHLIM (pakTopoM (hOPMHPOBAHHA CTOKAa, 1103TOMY HX aHa-
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Puc. 2,15. Xapaktepunic Bl HCCTAIHOHAPHOCTH 34 CHET 3AMCHBL PErncTPHPYIOLIHX
npuGOPOB B PAAAX TFOACBHIX CYMM OCAAKOB.

AM3 HeoOXoAMMO npoBecTH HaubGoJee TilatesbHo u obocwosano. M3
XPOHOJOTHYECKHX rpa(PHKOB CYMM OCAaAKOB, HanboJee XapakTepHble H3
KOTOPLIX NpHBeAeHb! Ha pHc. 2.15, MOXHO caenaTh BHBOA O TOM, HTO
HapyleHHe cTalHOHaAPHOCTH NPOHCXOAMT 3a CUET Pe3KOro vBeJiHuYeHHd
MX CpPeaHHX 3HauveHuii B Havane 50-x rogmos. B sToT neproa nosce-
MECTHO Ha MEeTeocTaHUHAX MPOHCXOAWJA 3aMeHa MPHOOPOB, perHcTpH-
PYIOILHX OCajKH: JOMXJAeMepa Ha OCaJKOMEp cHCcTeMH TperhsakoBa.
Cwmena npu6OpoB H NpHBENa K HCKYCCTBEHHOMY HapYIIEHHIO OJHOPOA-
HoctH paaos. Ilostomy aas noJyvyeHHsl OJAHOPOAHLIX NAHHBIX MPOH3-
BefleHo pa3bHenHe BpeMeHHbIX PAAOB OCAJAKOB Ha JIBE€ HacTH: ¢ Hauaja
nabmoneduit no 1950 r. u ¢ nepHoaa VCTAHOBKH OCaJKOMEpPOB 10
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[981 r. Auanus CTallHOHAPHOCTH B JAajbHeilllleM NpPOBOAMJCH B OT-
JENALHOCTH AJIF KaMKAOr0 H3 ABYX OAHOPOAHBIX [I€PHOLOB PEerHCTPallHH
nanublx, B pesyaprare KONHUECTBO HECTALHOHAPHLIX PSAOB CYMM
OCAJIKOB YMCHBUIHJAOCE B NEepBblH OLHOPOAHLIA mepHon — Ao 10,2 %,
Bo BTOpOH — 9,5 %. [laxe B Tex cayuyasX, KOraa TeHACHUHH B psaax
OCAJAKOB CTATHCTHUECKH 3HAYMMLI, OHH HMEIOT 3HAKONEDEeMEHHHI He-
NCPHOAHYECKHH XapakTep, HX KOJHYECTBO H 3HAK CYLLECTBEHHO Bapb-
HPYIOT KAK BO BPEMEHH, TAK H MO TEPPHTOPHH CTPAHBL.

B cBaAsH ¢ TeM UTO KOAWYECTBO TAKHX HecTAlHONApPHLIX PALOB He-
sedquko (=10 % Bcero KonmyecTBa), OGLLMX 3AKOHOMEpHOCTEll TeH-
leHUHH B pfAJax 0Ca/IkOB KaK No BpeMenn, Tak H MO TEPPUTOPHH He
YCTAHOBJIEHO H MOMHO CHEJATh BHIBOJ, 4TO PSAbl NOJOBBIX CYMM OcCaj-
KOB B UEJOM [PHHHMAKOTCH cCcTauHOHApHLIMH., HeobxoauMo Takxke
OTMETHTL, 4TO HCOAHOPOAHA4H H3-34 CMCHDLI PE["HL‘.TFHP}"[{}IHHJ{ HpHﬁE}*
POB, HENOJIHAA BBHAY NMPONYCKOB HAONIOAEHHH H HeUpOAOJMHTeNAbHAS
B CBA3SH C KOPOTKHM EPHOJLOM OAHOPOAHBIX HaOJaoAeHHH uHpopManHa
00 ocaakax He [03BOJSIeT NPOBECTH TaKy HAaJeXKHYIO OIEHKY HX cra-
UHOHAPHOCTH, KaK, HaNpHMep, AJs PHAOB cpeanell roloBoil Temmnepa-
TYPLI BO3JYX4.

Bansuue HanpaBJeHHBIX TEHACHUHH B PAfax CTOKOMOPMHPYIOUIHX
(paKTOPOB HA CTAallHOHAPHOCTbL CTOKA MOMHO OUEHHTh B OOlIeM cJyyae
ananuTHueckd. llpeanonoxkum, uyTo0 3MuHpHUecKass 3aBHCHMOCTH
MEMAY CTOKOM M OOYCJOBJHBAIOUWHMH (hakTOpaMH ABJASAETCH JHHeH-
HOH '

Q="byx-+ b, Ts1 by, (2.5)

rae Q —cTok; x — ocaaku; T, — Temnepatypa Bo3ayxa.
Takxe npeanosiokum, 4To 3aBHCHMOCTh (2.5) ycToilunBa B Mak-
CHMAJLHO CYILeCTBYIOUlEM B NPHPOJE JNHanasoHe BapbHpPOBaHHA (hak-

TopoB X # Ty LlenTpupys ypasuenne (2.5) oTHOCHTeLHO Hauaja Ko-
OpAHHAT, 0OpaTHM bo B HyJL.

[lyete B psinax x w Tp uMeloTcs Hanpas/jeHHble TeHJEHIIHH BO Bpe-
MENH, JHHEHHDLIE B NePBOM TIPHOJHKEHHH:
x=aT-+ay Te=a;T-ay; (2.6)
PR Gp=a,"=()
x=a,l: Ta=ua:T. (2.7)

[Mocne noacranopku (2.7) B (2.5) HMeeM caeayiONIYI0 3aBHCH-
MOCTb:

Q=b,a,T - ba T, (2.8)

Hanpasiennnle namonenns B ¢aktopax npH JHHEHHOCTH K03t hu-

LHEHTOB ypaBHeHHsA (2.6) A0JHBI NPHBECTH K AHAJOTHUHBIM HAaNpas-
JEeHHBIM H3MeHeHHAM Q T. e.

Qzﬂ;T L ay WM Q=T
H = bya, - bua;. (2.9)
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Buipaszum Koa(puiments caepyiolitim obpasom npu Ry =0:
bl SGRQA'HSI: b-] — SQRQTEISTE 3
= 'er.r'i‘""l.ST:' H; " STEI‘TBT{;STu

rie Sq, Sy, Sr,, Sr— crangapribie OTKJIOHEHHS CTOKa, OCAaJKOB, TeM-,

nepaTypbl H BpeMeHHoi MocieaoBaTeNbHocTH; Rox, Ror,, rxr, r1,1 —

kKo3(DpULUHEHTE NapHOH KOPPeasiluHH COOTBETCTBYIOLLHX MEepeMEeHHBIX.
[TogctaBum B (2.9)

: a, = SoRoulxr!St+ SRer r1,7/8;. (2.10)

Yrobbl kosdduument @,” oxkasancs CTATHCTHYECKH 3HAUMMBLIM, He-
0O X0AHMO, YTOOLI AOBEPHTENbLHBI HHTEpBaa o, B KOTOPOM Haxo-
JANTCH €rQ «HCTHHHOE» 3HAYCHHE, HE MePeKPBIBaJ HYJIb:

0 Fai—tawSlSeA/n—1 ) < ay < ay |l wSel(Sry/n—1 |- (2.11)8

[Tpumem, uTOo psAAB CTOKA MPEACTABAEHH B MOLYJbHBIX HD:HI](I}H-
unentax, torna Sg=C,o. Ha ocioBe npoBeaeHHBIX HCCJACAOBAHHH NO-
JIVUEHB MaKCHMAaJbLHbIE BHE{HEIIHH K03(pQHUHEHTOB rxr H Fr_y, KOTO-

poie paubl npumepno 0,5 n Rgx=0.8, Rgr =0,5. Ouennm, MOKHO JH

VCTAHOBHTH 3HAYNMBIE TEHACHUHH B PSAaX CTOKA NPOAOTKHTEND-
ocThio 90 u 45 JeT npH NpefeNbHbX rxr, 71,7, Rox, Rer,

PeayJabTaThl pacuertoB npHBejensl B Taba. 2.19.

M3 raGanubl cJeayer, uTo ecJiH HalpaBjeHHble H3IMEHEeHHS TNpo-
HCXOAAT TOJBKO B pAjlax TeMneparypsl BO3Ayxa, cTaTHCTHUECKas 3Ha-
YHMOCTL 3THX HANpPaBJEHHLIX H3MEHeHHH B pPsAjax CTOKOBBIX Xapakre-
PHCTHK MOXeT ObiTh ycraHoBjena He panee tem uepes 90—100 ger
HaONOAEHHH,

B toMm cayuae, ecam nanpapjeHlble H3MeHeHHA ¢ MPOTHROINOJONK-
HOH TeHIeHUHEH NONOJHHTENbHO HMEITCH H B psijaax OCajkKoB, 3HA-
UHMOCTh 3THX H3MEHCHHI NPOSBHTCS B paiaax CTOKa yiKe NMpH nepuoae
30—40 aer,

QOueBuano, uto Aqasi OoJiee KOHKPETHOrO aHa/JH3a BO3MOMKHBIX H3-
MeHeHHH cToKa B OTAe/ibHbiX paioHax HeoOXOAHMO NOCTPOEHHE Ha-
NEMHBIX 3aBHCHMOCTEH CTOKa OT CTOKO(QOPMHPYIOWHX (PaKTopoOB.
B nacrosiein paboTe Ha YPOBHE NPOCTOH 34BHCHMOCTH CTOKa OT OC-
HOBHBLIX ()AKTOPOB PAaCCMOTPeH BO3SMOMHLIH HOAXOA K analiisy npei-
noJiaraeMelX H3MEHEeHHH B CTOKE 33 CUeT YCTAHOBJCHHBIX H3MEleHHH
B cTOKOGOPMHDPYIOLIHX haKTOpaX.

Takum oGpa3om, CYMMBI rOAOBBIX OCAaJKOB, KOTOPHE OKa3LIBAIOT
HanboJablIee BAHAHHEe Ha (GopMHpPOBaHHE FOLOBOr0 CTOKA, SABJASIOTCSH
NpakKTHYECKH cTauHoHapHeiMH, MX Kaxyllascd HecTalHOHAPHOCTD
o6ycaoBaeHa HeOAHOPOJAHOCTLIO HAMEPEeHHH,

Cpennsis rofosBas TeMOeparypa BO3AyXa OKasbiBACT 3HAYHTEILHO
MEHbLIllee BJAHSIHHE Ha (hOpMHpOBaHHEe rogoporo croka. MmenHo no-
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TaGauna 2.19

Bepxuue w numnne npencam xoaddHumenTon uI npn ¢ — 5 %

n - Coq Raa "xT Rors ‘TuT d;':_“!‘ n; —a
90 0.1 0.8 1] —0.5 0.4 0,0016 0
1.5 0.8 0 —0.5 0.4 0,0065 —0,0043
i 0,1 0.8 0.5 0.5 0.4 0,0069 00,0023
1.5 0.8 0.5 —0.5 0,4 0.103 N.034

ITOMY YCTAHOBJICHHLIE 3HAYHMBIE TeHAEHUHH B HEKOTOPHIX pagax
cpeaNHX TrOAOBLIX 3HAaYeHHH TeMneparypbl BO3AyXa Aaxe NPH ycio-
BHH HX HEH3MEHHOCTH He CMOrYT NPHBECTH K 3HAYHMOMY HAPVILUEHHIO
CTAUHOHAPHOCTH TOMOBOrO CTOKAa 3a HENPOAOJKHTENLNLIA nepHoj
B Oyayuwem. Takxke He0OXOAHMO OTMETHTL, YTO BBHAY NMOJSAPHOCTH 30H
NOBLILUEHHS H NOHHMKEHHA TEMNEPaTypPhH, 3H4K HX HANPaBJEHHBLIX TEH-
AeHlMi B OyAyUIEM MOMKET CMEHHTLCS Ha MPOTHBONOJOMKHLIL. B cBu3n
C ¥THM NOJY4YeHHBIE BLIBOJAbI O HECTALHOHAPHOCTH HEKOTOPLIX PAAOB
rOA0BOro CTOKa MOMHO ¢ O0JAbIIHM OCHOBAHHEM OOBLACHATL BJHHE-
HHEM XO3SHCTBEHHOH AeATeJLHOCTH, YeM HEeCTalUHOHAPHOCTBIO CTOKO-

(popMHPYIOIHX (PAKTOPOB.

28. TEPPHTOPHAJIBHO-OBLWHE 3ABHCHMOCTH

NAPAMETPOB PACNPEAEJNIEHHA CPEJAHEro ronoBoro Croka
OT MOP®POMETPHYECKHX XAPAKTEPHCTHK

BOIOCBOPOB '

Ha ocnoBe ctatHcTHYecKoil o6paGoOTKH A&HHBIX FHAPOMETPHUCCKHX
nabawogennit 3a rogopeiM crokom pek CCCP noayuens HecMelleHHbie
OLEHKH lapaMeTpoB pacnpefienenus (cpeanee sHauenue, kosd(puuu-
CHTE BaAPHAUHH, ACHMMETPHH H KOPPEeAAUHH MEeXAY CTOKOM CMEeHRHLIX
JieT) mo 5595 rHAPOMETPHYECKHM CTBOpaM. dTH AaHHbIC NPeA0CTaBHIH
YHHKAJIbHYI0 BO3MOXHOCTH HCCJAEN0BATh B3AaHMOCBHA3b MEXKIY OGLUEH-
KaMH napaMerpoB pacnpejiejeHna H MopQoOMeTpHYECKHUMH Xapakre-
pucTHKamy BoaochGopoB. Kak npasuao, HCKOMBIE 3aBHCHMOCTH HMEIOT
HEJHHEHHLIN Xapaktep.

Caeayer oTMeTHTL, YTO paccMaTpHBaeMble jajee 3aBHCHMOCTH
napamMeTpoB roaoBoro croka oT (pakTopoB, WX O6YCJOBJAHBAIOUIHX,
HOCAT JIHWIbL HCCACNOBATENbCKHH XapakTep M NpPH pacyeTax CToKa
JOJIAKHBL YTOYHATHCH MO pafloOHHLIM 3aBHCHMOCTSM.

B ta6a. 2.20 pansl pe3yabTaThl pac4eTOB napaMeTrpoB pacnpeje-
Jennsi, Ha pue. 2.16 a npeacrasiena 3aBHCHMOCTb CPEIHEr0 MHOTO-
JIeTHEro MOAyJs CTOKa OT nJaolain Boaochopa, nocTpoeHnas no jai-
noim raba, 2.20. Ilo ocn abcumce OTJAOMEHB 3NMAYEHHSI AECATHUHLIX
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TaGanua 2.20

Ycaoruwe napaMetpsl pacnpeieseHnna HOPMbl TOJ0OBOTD CTOKA
AR pasandbex naowagel gopocbopos

48 5
Eesk o
el et e e Elie Ve SRl e (. i
INpagouns F ku® F km? ; :|=:=- ; M M Cy o ':'; 4
e =
L2E| &
L B =)

0—100 45| I8 498 (12,0 1868|035 0,15 |0,82| 0,99
100—500 280 | 2| 983 | 10,5 | 8,07]1035]| 0,17 | 0,77| 0.88
H0—1 000 7221 21 D89 | 905|7.511036) 0,19 |0,82]| 0,89

1 000-—2 500 1615] 24 726 | 872|7.25]1036| 0,24 |0,73| 0,88
2 500—25 000 3095 24 445 | 8,40 6,860,361} 0,26 0,74 | 0.89
5 000—10 000 7280 25 354 | 7.53|5.74|0,35] 0,22 |0,69| 0,81
10 000—25 000 15603 28 323 | 7.111493]1034] 0,25 |0,67| 0,79
25 000-—50 000 35273 | 30 148 | 7,321496(1032| 0,22 |0,60| 0,59
50 000—100 000 70475 | 34 101 6.68|3.7310.29| 0,18 | 0.65] 1.02
100 000—9 000 000 | 450 R50 - 140 | 5,20 — (0,27 ] — — —
Beero 4307

aorapudmos naomaned sogocOGOpoB. IMNHPHUYECKHE AaHHBIE CBHIe-
TeJLCTBYIOT O HénpepniBHOM YOBIBAHHH HOPMBLI FOAOBOrO CTOKa ¢ yBe-
JUYenHeM naoniajn sBogocbopa.

Kak ormeuanoch B [28], peaykuns HOPMB rOA0OBOrO CTOKA /s pek
34CYILTHBOH 30HBI HaxoAHTcA B AHanasone naowazged or 3000—
5000 kM? no cambix MansX. 3T0 CBA3LIBAJOCH C BJAHAHHeM OGeccTou-
HBIX NOHMMKEHHH MeCcTHOCTH uepe3 yBeJHuYHBawlleeca HcnapeHue
¢ yBesnuyenHem maomaan sogocbopa. Ha puc. 2.16 a noayvyernnan 3a-

Mn/crs’) Cy
| 2) 9 X%
121 0,05 ot A=K
101 0,31
r_
af 0,27
= s
b 0.7
4 .-I | | L ] 0 i
; e e AN | L 1 g ik 0 Bt ot i

Pre. 2,16, 3asncHMoCcTs cpealero MHOrOAeTHero cToka (a), xosdpduuventa sapua-
e (0) H kosddunnentTa acHMMeTpHH (8) ot naowald soaocbopa.
I —no Aamauum HaGmopesufl, 2 no AanHLIM, OpPHBEACHAEIM K MHAOTOASTHCOMY OCPHOAY.
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BHCHMOCTL OTpakaer o0yl 3akoHomMepHocTh ans Beex pek CCCP.
Bo3amomKHO, peayKuHd rofoBoro ctoka oObscHseTcs He ToabKo Oec-
CTOYHBLIMH MOHHKEHHAMH MECTHOCTH, YTO HEe BBLI3LIBAET COMHEHHH, HO
H AONOAHHTENLHLIMH NOTEPAMH Ha HCNapenHe ¢ yBeJHYeHHeM Miola-
nei BogocOHoOpoB-3a cueT yBeJHYHBAIOUWIErocs BpeMeHH aoberanus A0
jaMblKalollero cTBopa.

Jaacuefimue Hecjeno0BalHs HOPMBI CTOKA B 3aBHCHMOCTH OT J10-
waa Bogochbopa caeayer NPOBOAHTL NPHMEHHTENBHO K pPasjiHYHbLIM
reorpa)uuecKkuM 30HaM.

O6pawmaer Ha ce6s BHHManHe H TOT (aKT, YTO JHCNEPCHA YCJOB-
HBIX paclnpenejeHnii 3aKoHoMepHO yObiBaeT ¢ yBeJAHYEHHEM MJIoLanH
BopocOOpa BO BCeM JlHANa3oHE, 4TO OTPa)kaeT crjaxKHBaHHe asoHaJjb-
HblX ()aKTOPOB CTOKA H, BO3MOJMKHO, CBA3AHO ¢ YBEJHYEHHEM CpejHeH
MPOAOJKHTENBHOCTH HAOGMIOAEHHH NO KaXJIo# rpagaiuH.

3asucHMocTh Ko3hdHuHenTa BapHanMH OT nJjouwaad Bojocbopa.
OcHoBHOH NpHYHHON KoJjeGaHHN rofloBOr0 CTOKa #ABJAMETCH H3IMEHEeHHe
OT rojla K roay TakHX CTOKO(GOPMHPYIOUIHX (aKTOpPOB, K4K OCAJKH H
Henapenne. KoaebaHHsd MeHee pe3sKo BhIpakenbl B paHoHax ¢ BBICO-
KHM rojosbiM ctokoMm. HM3ameH4YHBOCTHL CTOKA YMEHbLIAETCH TakKmKe M
BCJEACTBHE 3aPeryJHpPOBaHHOCTH PeK.

Bausune naowaan Bogocbopa nposABASCTCH B CrAaKHBaHHH KoJje-
Ganui croka c ee yBenuuyesnuem. Ha pue. 2.18 6 npupenena 3aBHCH-
MOCTE Ko3(puuHenTa BapHauHH TOAOBOr0 CTOKa OT MJOLAAH BOAO-
clopa, noJyueHHas B peayabTate ob6obuwenns aanublx no 4307 rua-
POJIOTHYECKHM MOCTaM.

[Mpumepno no naowaan sopocbopa, pasioit 3000 km*, He Habaio-
Aaetcs ee BAHAHHS Ha H3MCHYHBOCTL roaoBoro croka. Hauwnas
¢ F>3000 km? KoapPHUHEHT BapHALHH YMEHbILAETCs ¢ YBeJHUCHHEeM
naomwaan Bojgocbopa. Ha ocHoBaHHH MOAYUeHHBIX AaHHBIX 3HAYeHHE
KPHTHUeCKON nJjowaas sojocfopa MOXKHO npHHATL paenoit 3000 km®.

Yenosnoe cpeaHee KBajpaTHYECKOoe OTKJIOHEHHE KO3((HIUHCHTOB
BapHalM¥ BO3pacTaeT ¢ yBeJHYEHHeM mJoulanM Bojocbopa 1o
5000 kM?, a ¢ nanpHeRWHM €€ yBeJHuyelnHeM KoJebJaercs B JHanasoHe
0,22—0,25. Ilpu oM Bce 3HAYEHHS YCJIOBHEIX CPeAHHX KBaapaTuue-

CKHX OTKJOHeHHil 0, MeHblle COOTBETCTBYIOIMX 3Havenudt C, .

3asucumMocth Kos(hdHumeHTOoB acumMmerpud (C;) or nJaowamau
Bojgochopa paxee He YycTaHaBjuBajachb BBHAY OoablUMX cay-
qafiHelX omHOO0K pacuera, oOYCAOBJEHHLIX OrFpaHHYeHHBIM O0BEMOM
naxme Haubodee NPONOKHTENLHBIX HaOMOAEHHI 38 rofOBLIM CTOKOM
pek. Jluwb npusjeueHne Bcex AaHHBIX Habawonenu#t no 4307 noctam
NO3BOJIHJO BHIABHTL OOPAaTHYI0 3aBHCHMOCTh HECMEIUEHHbIX OLEeHOK
K03 HIHEHTORB aCHMMETPHH OT nJoilaax BoaocGopa (puc. 2.168).
[Monoxuresarnass AacHMMETPHA THAPOJOrHYECKHX XaPAKTEPHCTHK
O6BACHAETCA BJAHAHHEM HHMHEro npejeja Ha BHJ 3MIHPHYECKHX KPH-
peix ofecneyeHHocTed. [losToMy ¢ yBeanyenuweM njomanu sopocGopa
BJAMSHHE HHMHEro npeaesa rofoBoro CTOKa yMEHbIUAETCS, 4TO H NPH-

BOAHT K VMEHbIIEHHIO ero acHMMeTpPHH.
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Cheayer OTMETHTDL, UTO YCJAOBHOC cpefHee KBajapaTHUecKoe OTKJIO-
HeHHe KO3(Q(PHIHEHTOB AaCHMMETPHH 3aKOHOMEPHO YyMeHbllaeTcs
¢ VBeJHYeHHeM nJjaolaan Bojochbopa NpHMEPHO OT €AHHHIBI AJs ca-
MBIX Maablx naottaneii sogocGopos ao 0.6 ana camblx G0JbLLIKX, 4TO
oObACHASTCH BJAHSHHEM a30HAAbHBLIX (PAKTOPOB HA NHMKHHA Npene’ ro-
AOBOr0 CTOKA M 3aKOHOMEPHO YBeJHuHBajolie#cs cpefued mnpopod-
KHTeAbHOCTH HabJjiofennfi ¢ yBejHueHHeMm mJjomaan sopocbopa. H
ToNibKO Aas rpapaunn 50 000— 100000 kmM? 3uavenne Og, Pe3KO BO3-

pPoOCa0. ITO YBEAHYEHHE MOMKHO CYHTATH CJAyUalHbLIM, TAK KaK KoJauue-

o

0.4

0.7+

| | | ] | 0.5
] 20 & 60 80 100 @ 20 4“0 &0 80 1y %

| l 1 *_ | |

Puc. 2.17. 3aeucHMmocTh cpeatiero mlioroaertnero c¢roxka (a), koadpduuneHra papua-
uu (6) n kosdduuncaTa acummeTpun (8) ot 3aaecennocTH BogocGopa.

CTBO MOCTOB, 110 KOTOPOMY OHO ONpejlensieTcs, B YKa3aHHON rpajauuu
coctaBasier Bcero 101, uto B 3—9 pas mensuie, ueMm AJA APYrHx rpa-
hiETILE

PaccMoTpHM 3aBHCHMOCTH NapaMeTpoB pacnpeiefieHHsi rofoBOro
CTOKa 0T 3aJIeCeHNoCTH BOAOCOOPOB Ha OCHOBe OOpabOTKH AallHBIX
HaGmwoaeHni no 3362 mocram (taba. 2.21). C yBeanueHHeM 3ajeceH-
HOCTH BoAaocOOpa YBEAHYHBAETCA CPEAHHA MHOTOJIETHHH rofoBoil CTOK
(pue. 2.17 a). :

B awanasoue 3anecennoctd or 0 a0 60 % umeer mecto JHHelHasd
3aBHCHMOCTE HOPMBI CTOKa OT 3aaeceHHocTH. [lpn ysenwuennn saue-
ceHHocTH Ha 10 % cpeannii ronoBoit CTOK yBeJHYHBAETCS B cpelHeM
na 1 af(c-km?), Tlpu 3anecennocTH BogocGopa Goaee 60 Y% 3asucu-
MOCTbL CTAHOBHTCH HeauHefiHof B jaajibHeHUIee YBeJHUeHHe 3aJeceH-
HOCTH B MeHblUel cTeneHH CKa3uLBaeTCsd HAa H3MEHEHHH cpelHero ro-
AOBOTO CTOKa, NOCKOJBLKY NPH 3TOM AKKYMyJaHpywolaa crnocoOHOCTDL
BoAOCOOPA NMPAKTHYECKH NOJHOCTBIO HCUEPIIbIBAETCH.

Ycaosnbie cpe/lHHe KBaJApaTHYECKHe OTKJOHEHHSs HOPMEL roAo0BOro
CTOKa MPH pas3jn4HOl 3aneceHnocTH namenstores or 6 po 8 a/(c-xm?).
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Ilna onpepenenns yCJAOBHOH KPHBOH pacnpeaesieHHsi HOPMBI rofo-
BOI0 CTOKA MNPH pAasjH4ioil 3aJeceHHOCTH PacCYHTBIBAIOT YCJAOBHBIH
Koadpuuuent acummerpud. [loJOKHTENbHYIO ACHMMETPHIO HOPMBI
rOA0BOT0 CTOKa MOMKHO OOBSICHHTL BJHSHHEM HHMKHEro npeneaa Ha
BHJ YCJAOBHBIX 3MMHPHYECKHX KPHBBIX pacnpenefieiins. [Tpn yBeauue-
HHH TWJIOIMAMH 3aJIeceHHOCTH BoAocbOpOB yBeJHUHBAETCH HOpPMa rofo-
BOTO CTOK4. A npH yBeJHYEHHH HOPMbLI TOAOBOIO CTOKd BJHAHHE
HHMKHEro mnpejesa yMmenbllaeTcd, 4TO B CBOW Ouepeflb MPHBOAHT
K YMeHbIIeHHIO aCHMMETPHH HOPMBl TOAOBOIO CTOKA.

Ha puc. 2.17 6 npHeeieHa 3aBHCHMOCTL Ko3dduuuenta sapua-
LUHH OT 3aJecennocTH Bojaocbopa. YcjaoBHOe cpejHee KBaapaTHuecKoe
OTKJOHeHHe Koa(duuueHta BapHalHH ¢ yBeJHYENHEeM 3aJIeCeHHOCTH
yMmenbiraercs. Toabko aas rpafauun 3ajeceddoctd 81—100 % ero
3HaueHHe HecKoJabkKo yBeauumpaercs. [lo Becelt BUAMMOCTH, 3TO CBA-
3410 ¢ HEKOTOPLIM YMeHbIUCHHeM JJHTeJAbHOCTH HabawaeHnit no
CpaBHEHHIO C APYTHMH IrpajaluaMi.

Yeaosusiii Kos(GdHUHEHNT acHMMeTpuu Ko3duuHeHTa papHamun
AAsl BCeX rpajaufii 3aJeceHHOCTH MPHHHMAeT TOJIBKO [0J0KHTENb-
Hble 3HAYCHHS M. YBEJHUYWBAETCH MNPH YBEJAHYEHHH. 3aJecenlocTH 1o
40 % ; npu GoJblieil 3aJecEHHOCTH — YMEHbLIUIAETCH,

C ypeauyenHeM 3a/ec€NHOCTH ACHMMETPHS TOJOBOr0 CTOKa
YMEHbIIAeTCH, 4TO CBA3AHO ¢ BJHAHHEM HHJKHEro npejaeia roJloBOro
croka (puc. 2.17 8).

YeaoBHOe cpefliee KBajapaTHuecKoe OTKJAOHeHHe Kos(dHuueHT
acHMMeTpHH KoJebJiercds B JHanasoHe 0,7—1,0, HeCKOJbKO YyMEeHb-
masch ¢ YBeJHUEHHEM 3aJeceHHOCTH, YTO, BO3MOMKHO, CBA3aHO C He-
KOTOPHM YBeJHUEHHEeM MJIHTEJBHOCTH HabaiofeHHil.

Tounocts onpeaeseHHs YCAOBHONO Ko3(¢HUHENTa acHMMETPHH
Ko3(puIHeHTa acHMMETPHH HeBeJHKa. ITOT KOS((HIHEHT [pH-
HHMAET CVIUIeCTBEHHO MNOJOMXHTEeJAbHbI¢ 3Ha4YeHHi M COCTABJIAET
B cpeiieM OKOJIO JABYX.

B rta6a. 2.22 npeacraejeHbl pesy/ibTarsl 00paboTKH AAaHHLIX MO
2361 ' ragpoJoruuyeckoMy TiocTy Ha 3abonouyennsix BojocGopax. Ha
OCHOBAHHHM 3THX AAaHUHX NOJdyHYeln 3aBHCHMOCTH mapaMeTrpon pac-
npejfeneHust oT 3a6o04entnocTH BOAOCHOPOB.

[Ha puc. 2.18 a npusefiena 3aBUCHMOCTb CPEANEro rOIOBOr0 CTOKA
oT 3abogoueHHocTy BogocGopos. B nnreppaje sabonouenHoctd 00—
2 % okaszadoch nanboawwee uncgo nocrop — 1000. Cpeaunsis 3aboJo-
yeHHOCTh AU 3TOil rpapauuu cocrasiaser npumepuo 0,5 %. ITpakra-
qeCKH MOMKHO CuUHTaTh, uTo OoJ0Ta Ha 3THX BojocOOpax He MOTYT
CYLUECTBENNO BJAHATL HA TOAOBOI CTOK, NOSTOMY MpH NOCTPOEHHH 3a-
BHCHMOCTH 3Ta TOYKa Ha rpaduke He NMpHHHEMaJack BO BHHMaHHe.
VMeHblIeHHEe CPENHEro FOf0BOr0 CTOKA NpH yBeauuennu 3aboJoyen-
HOCTH BOZOCGOPOB MOMKHO OOGBLACHHTH TEM, HTO C MOBEPXHOCTH 00JOT
MPOHCXOAHT HHTEHCHBHOE HCIIapenHe.

VeaoBHoe cpeaHee KBaapaTHYECKOEe OTKJONeHHe HOPMBI TFOAOBOTO
cTOKa ¢ yBeaHuenHeMm sabojoueHHocTH ymeHbmraercs. Hekotopoe ero
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yBennuenue B uHTepBaje 31—40 9% nocur cayuaiiHelii xapakTep H
CBA3dHO C HEJOCTATOYHBLIM YHCJAOM [OCTOB H HeOOJABUMIOH AJHTE/b-
HOCTBI0 HaOJIolenuil. YMeHblIeHHe 3HAUCHUS o5 MOMKIHO OOBACHHTD
TeM, 4TO 00J0Ta OKa3bLIBAOT peryJaupyiollee BAHAHNE Ha TroHLOBOI
CTOK.

YeaoBHBIH KO3 (HUHEHT acHMMETPHH YMEHBIIAETCSI, OCTaBasch
MOJIOKHTEJbHLIM, 33 HCKJIOYeHHeM rpajauns 3abonovyennoctu 41—
20 %. B sroit rpaganum 3naveHue ycJoBHOro KosduuHenTa acHM-
METPHH paccuHTaHo ¢ 0oJbLIOH chayuyailHoit owwHOKOl H3-3a HeNOCTA-
ToyHoro KoauuectBa mnoctoB. Ha puc. 2.18 6 npeacrasiaen rpaduk
3aBHCHMOCTH KO3(pHUMenTa Bapuauun or 3a00JOYEHNOCTH BOJO-
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Pnc. 2.18. 3asucHMocTs cpejiHero MHorofetiero croka (a) n wkosdduuuenta papHa-
uHn (6) or zaGomouenHocTH BogocGopa.

cbopoB. ¥Ypeanuenue KosdguuHENTOB BapHauHH NPH YBeJHYCHHH 3a-
OoJioueHHOCTH BOAOCOOPOB MOMKHO OOBACHHTE TEM, YTO HCOapeHHe
yMelblllaeT CpeiHHi TroAOBOH CTOK, & 3TO NPHBOAHT K VBeJHYEHHIO
€ro M3MEeHYHBOCTH, T. €. YBeJHUNBaeTcs 3HaueHune kos(dduumnenta sa-
pHaunu. 3HaueHHe YCJOBHOro kKos(uuUMEHTA BapHalMH AJs rpaja-
uu szabonouentoctn 0—2 % He npuHHMaeTcda BO BHHMAIIHE, TAK KakK
3a00/I0YEHHOCTE  3TOH TPYMNIE BOAOCGOPOB He OKa3hBaeT BJAHAHHS
Ha CpeJHHH TroJ0BOH CTOK. YCJAOBHOE cpejiiHee KBajApaTHYECKOe OT-
KjoHeuwe B uHTepBane 3—30 Y Bospacraer, a B murepsase 31—
100 9% ymenbuiaercs.

Ecan ne npHHAMATE BO BHHMAaHHe 3HAYEHHE YCJOBHOrO Ko3d-
dunpenTa acHMMETPHH, NOJYUEHHOe aas rpagauny 3a6oJ0YenHOCTH
0—2 %, To 3naueHHe 3TOrO Mapamerpa B HHTepBaJie 3a60JIOYEHHOCTH
3—20 % BoapacTaer u Aanee yMeHbIIaeTcd, OCTaBasCh MPH 3TOM CYy-
HECTBEHHO MOJOMKHTEAbHEIM. X0 H3MeHEeHHs YCJA0BHOrO Koapduuu-
eHTa ACHMMETPHH B OCHOBHOM COBIAJAeT ¢ H3MeHEIHeM YCJOBIIOro
cpeflero KBaapaTHUECKOro OTKJIOHEHHS.

B raba. 223 npeacrasjeHsl pesyabtatel 06paboTKH OAHHBIX MO
4312 nocram. Ha ocHoBaHHM 3THX HAaHHLIX NOJAVUYEHL 3aBHCHMOCTH
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Ko3(ppHUHENTOB BapHAUHH H ACHMMETDHH OT HOPMHI IOJAOBOrO CTOKa
H HOPMBI [OJIOBOrO CTOKA OT CpejiHeil BHICOTH H CpeaHero YKJoHa
pojaocbopa.

Ha pue. 2.19 a npeacrasaena 3apHCHMOCTh Ko3(@uuueHTa BapHa-
UHH OT HOPMBbI TOAOBOrO CTOKA. YcJOBHOE cpejlee KBajipaTHueckoe
OTKJOHEHHe [pH yMeHbluenHn kKosdduuHeNnTa BapHalHH YMEHbILA-
etcd. YeAoBHBIA Ko3(HUHEHT AdA BecexX rpajaumil rojgoBoro CToxa
nojoxurened. C yseanyeHHeM cpeaHero rofloBoro CToKa yMeHbIa-
eTcs 3nagenwe Kosaddpuuuenta acummerpuu (puc. 2.19 6).

AbcoatoTHoe 3HaYeHHe VCJAOBHOIrO cpeiailero KBajJpaTHUYECKOro or-
KJAOHeHHs Ko3dduiuenta acHMMETPHH H3IMEHSieTCA B JAWanasone
0,7—0,9, uto cOH3MEPHMO C COOTBETCTBYIOIHMH 3HaueHHAMH KO3(]-

Eu ﬂji
0.6

|
0,2 Puc. 2.19. 3apucuMocts KO3(-
o §) * HuHeHTa BapHausd (@) " Ko-
sppunnenta ackmmerpun (6) or

1.0+
AR

0,6 | | T I [ |
0 5 10 15 0 Maficxnd

GHuHeHTa acHMMeTpPHH. YCAOBHHI KOSQQPHUIHEHT acHMMETPHH 4
BCeX rpajlallHii CyLUeCTBEHHO MOJIOKHTEJeNn H B cpejHeM paBeH ABYM.

[Tpun onpengenenuy 3aBHCHMOCTH HOPMLI TOJOBOTO CTOKa OT CpeA-
Hell BeicoThl BogocGopa o606uleHB AanHBe NMo 3557 ruapoMeTpHye-
CKHM CTBOpam.

[Tpencrapaennas Ha puc. 2.20 3aBHCHMOCTb CpelHEro rofoBoro
CTOKa OT cpefHeil BLICOTH BoAccGopa HMeeT JHHEHHBIH XapakTep.
VBeJHueHHe CpejHero roAoBoro c¢Toka Ha kKaxase 100 M BbICOTH
B cpeaieM coctaBaser 2 a/(c-Km?), uTO CBA3aHO C yBeJHUEHHEM KO-
JIHYECTBa OCAJIKOB C MOBLIEHHEM MECTHOCTH.

3HauyeHHs YCJOBHHX CPeAHHX KBagpaTHUYECKHX OTKJOHeHuil s
BcexX rpafaufii npesullaloT COOTBETCTBYIOUIME 3HAYEHHS OCpPeIHEH-
HBIX M0 rpajaiHsiM CpPeaHHX BBHICOT BOAOCOOPOB. [Tpn yBenHueHHH
cpejiHero rofoBOTO CTOKAa 3Ha4YeHHA YCJAOBHLX CpeIHHX KBaapatHue-
CKHX OTKJIOHEHMH YBEJHYHBAIOTCH.

Vea0BHE KO3(GDHIHEHT acHMMETPHH cpeaHell BeCOTH Boaoc6opa
noJgoxureaen ajasa scex rpamaumii. [lpm yseanuennn cpeaHero rojo-
BOF0 CTOKAa H BHICOTH BogocOopa oW yMeHblLIaeTcs.

[pu yBejaHueHHH CpeHEro VKJIOHA BojocGopa CpellEnii rof0BOH
CcTOK yBeaHuHBaetcd. IIpH onpefenenHn STOH 3aBHCHMOCTH OBUIH
obobmensl  gaHisle no 2060 rujapoMeTpHUECKHM  CTBOpaM
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(puc. 2.20 6). Kak npaBujio, ¢ yBeJHUEHHEM Cpejiiel BHCOTH BOAO-
cBopa yBeanunBaeTcA H CPEAHHI YKJIOH. [TosTomy OAHOH H3 NPHYHH
VBEJHYCHHS CTOKA NpH YBEJAHUYEHHH CPeLHEero YKJIOHA MOXKEeT CJy-

HHTb TO e oObBfcHeNnHe, uTo u jaa sasucimoctH M=[(H). Kpome
Toro, Ha BojocGopax ¢ GOJBLIIMMH CPeAlNMH YKJOHaMH OcCajiku lie
YCIeBalOT MPOCOUHTHCA B MOYBY WM HMcnaputecss W Goabuias MX
4aCTh CTEKAeT B PYCJO0, 4TO H MPHBOAHT B KOHEUHOM cUeTe K YBEJH-
YEHHIO CPEHero roJloBoro CTOKa.

M aficxm’)
a)
20+
10t -
b L
0 I | ] I
00 1000 1500 Hm
af- 9 |
0+
0 | |

100 200 JO0 1%

Pic. 2.20. 3aBHCHMOCT: CPeHEro MIOTOJETHero CTOKa OT cpeamedt sucotH (@) ® o
cpeaHero ykaona (6) sopocGopa.

&

YcaoBible cpejlHHe KBajpaTHYeCKHe OTKJOHEHHS YBeJHUHBAKOTCH
C YBeJHYCHHEM CPeIHEero roAoBOTO CTOKA H CPeHero YKJAOHA. o
HopMbl rogosoro croka 10 a/(c-km?) 3naweHHs ycJAOBHBIX CPEAHHX
KBaJlpaTHUECKHX OTKJOHCHHA nNpeBbIaloT COOTBETCTBYWIHE 3Haue-
HHSl CPEIHETO VKJIOHA A KaMAO0H rpafanny.

Yeaosubiii Kosp@HIHEHT acHMMETPHH YKJAOHOB BOoAocGOpoB ¢ yBe-
JHYEHHEM CpefHero rojloBoro CToKa H CpejHero yKJOHa ymenblua-
ercsi. Jlas rpazanus HOpMBl rofosoro croka 15—40 a/(c-xkm?) oH
NpHHHMAaeT OTPHLIATENLHOE 3HayeHue, 1o no abCoMOTHOMY 3MaYCHHIO
OO0 He BeJHKO. 3HaueHHe YcJoBHOro KosgdunHenra acHMMETPHH,
VUHTHIBAS, YTO CAyuaiiible MOrPeliHOCTH Onpeaeens BeJaHKH, MOXKHO
NPUHATE PABHBIM HYJIIO.

Ha ocnoBaHiH AaHHBLIX, NpHBefeHHbIX B TabJ. 2.24, noJyyeHbl 3a-
BHCHMOCTH Kos(dHuHeHTa acuMMeTpH OT Kos(p@uuUHeHTa BapHalHH
H Koa(duuueHTa BapualHi OT CpPefleH BbICOTLI H CpPeAHero YKJIOoHA
BojaocHopa.

Kosdduunent sapnauun nsmensercs or 0,01 xo 1,5 (taba. 2.24).
[lpn pewennn BOmMpoca O TOM, K KakoH rpajaiHH OTHECTH TO HJIH
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HHOEe 3HaueHHe KoaddHuHeHTa Bapuauuu, OLIJIO NPHIATO Takoe npa-
pHJI0. Ecan 3HaueHHe Kosa((puuHeHTa BapHAaUHH COBIAJaeT co 3Have-
HHEM BepXHeil rpafaudd, TO OHO YUHTHIBAeTCH B STOH rpajalHH.
Ecau 3nauenue kosdduuueHTa BapHallMH coBNajlaer co 3Ha4eHnHeM
HUMKHEll TpanHilpl rpafallil, T0 OHO YYHTHIBAeTCA B mpeablayllel rpa-
nauun. Ha puc. 2.21 npeicrasiena 3aBHCHMOCTb KO3((HIHEHTOB
acummerpuu oT KosdpdHIHEHTOB Ba-
pHALIHH, KOTOpasi ONHCLIBA€TCcA ypas-
HeiHemM C;=2C,. Iloaobnas 3aBHCH-
MOCTbL panee Obla MoJyueHa pas-
HBIMH dBTODaMH. YCJOBHO® cpejaHee g4
KBajpaTHyeckoe OTKJOHCHHe B HHTep-
BaJjie 3HaveHud Kos(dHUHEeHTa BapH-
auun or 0,01 no 0,30 Goabme coor- ¢
BEeTCTBYIOIIHX 3HauyeHHH Ko3(p(pHIH-
€HTa acHMMETPHH, a B HITEepBale 4,
0,30—1,50 — meHble. B o6wem
MMEeTcd TeljenuHs K YBeJH4eHHIO
VCJOBHBIX CpeIHHX KBajpatuueckux &8
OTKJOHeHHHt Ko3dduuHeHTOBR acum-
METPHH ¢ yBequuenHem kKo3(pdHuHeH-
ToB BapHauun. KosebaHus ycaoBnoro
CpelHero KpajpaTHYecKoro OTKJOHE-
HHfl BbI3BaHB CJAy4YaHHBIMH OWHO- g4
KaMmu.

YenopHeie KO3 (HIHEHTH aACHM-
meTpun  Ko3pduuuentop acummer- 02
PHH  TNPHHHMAIOT CYUECTBEHHO MO-
Joxureaviiie 3nauenns. Konebauwmst ¥ , 4 , 4, 1 4 |
ACHMMETPHH BHI3Balbl CJAYYaHHBIMH 062 04 06 BAG
omwnbramu.

Ha pHC. 9 9D npeAcTaB/jeHa 3aBH- Puc. 2.21. 3asucumocts Ko3(PHILH-

ciMocTh  KoadHIHenTa Bapuanuy  CNTa ACHMMETpHH OT Kosphuunenta
OT cpejneil BBICOTH BoaocOopa, OT- pih sl
paxalas obobuienne naH-
HelX no 3646 ruapomerpuvyeckum crsopam. [lpu yBeanuyeHuu cpenHen
BRICOTH BoJAocOOpa YBeJHUHBAETCH cpefHHit ronoBoii ctrok. MaeectHo,
4YTO MPH YBeJHUYEHHH HOPMBI FOAOBOTO CTOKA YMEHbINAeTcs ero H3-
MEHUHBOCTh. ITHM MOMKHO OOBACHHTH yMeHblueHHe Ko3dduuneHra
BapHalHH NMPH YBeJHYeHHH Ccpeilell BBICOTH Boaocbopa.

YcaoBHbe cpelnHe KBaJApaTHYecKHe OTKJOHEeHHS YMeHblIaloTcH
¢ yBeJHuenneM kKospduiHenta pBapHalHH H yMeHbIIEHHEM cpefHeH
BeICOTEH BogocOopa. B uHrepBane sHaueHuii ko3a(phHuHeHTa BapHa-
uun ot 0,01 mo 0,20 3mavenne ycJOBHOTO Cpejliero KBajpaTHYECKOTro
OTKJOHEHHS MEHbIIe, 4eM OocpelHeHHble 3HAYeHHS BBICOTH, a4 B HH-
tepsane or 0,20 mo 1,50 3Havenue ycJOBHOro cpeiaHero KBaapaTHye-
CKOT0 OTKJOHEeHHH 6GoJablue CpeAHCll BHICOTH AJA KaXKAoil rpagausH.
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YeaoBuole KO3 GHUHEHTH ACHMMETPHH MOJOXKHTEAbHHI H NpH
VBeJHUYeHHH Kos(duuMenTa BapHalliy H YMEHbIIEHHH CPeAHell Bbl-
cotsl Bogoc6opa yseawunsatotcs. Ilpn yBenuuyeHHH cpefHEro yKJoHa
YMEeHbINAeTCd H3MEHYHBOCTb CPEJAHEro roJ0BOro CTOKA. ITO CBA3AHO
¢ TeM, YTO NpH yBeJHUeHHH cpejlHeil BHICOTH BoA0ocOOpa yBeaH4HBA-
eTCH CpeJHHil VKJOH W CPeAHHil rojoBoil CTOK. A npH YBeJHYeHHH
HOPMBl FOAOBOTO CTOKa €ro H3MEeHYHBOCTh yMeHbliaercd, JTHM 00b-
AcHAeTCs BHJ KpHBOI Ha puc. 2.23.

by
0,8

0,6
04

0,2

i 1 1 | | o | ]

| J
400 500 800 1000 1200 1400 1500 HmM

Puc, 2.22. 3asucumocts Kosdguuuenta papuaund ot cpeanefi smcots Boaocfopa.

Pre. 2.23. 3aBHCHMOCTD

kosduupenta BapHaUHB

OT CpPeAHero YKAOHA BO-
AocbGopa,

I | | I | |
a0 g B 0 M M NI

YcioBHoe cpejHee KBaJpaTHYeCKOe OTKJOHEHHEe C YMeHblUeHHeM
CpelHero ykJoHa yBennunBaercda. B nurepsase 3nauennit Kosdduuu-
eita Bapuauup 0,01—0,20 ero 3Havenne MeHblIe, YeM CpeaHHI
VKJIOH, OCPeAHEeHHBI No rpajauHaM, BXOAAIIHM B yKa3aHHbII HuTEp-
Baja. B uurepBane 3nauennit koscdduunenta Bapuaunu or 0,25 mo
1,50 3naveHne cpeaHero KBaJApaTHYECKOr0 OTK/JOHEHHS MNpeBbillaeT
COOTBETCTBYIOLIEE 3HAuYeHHe CpefdHero YKJoHA.
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Yeaopiell Kosd@HUHEHT ACHMMETPHH YBEJHYHBACTCH LIPH YMEHb-
uieHHH cpeanero ykJjaoHa. [las unTepsana 3HaueHHH KO3(PQHUHEHTA
sapuanun  0,01—0,15 ycnosuulii Kos(p@HUHEHT ACHMMETPHH MpH-
HUMAET OTPHIlATeJILHOE 3HaueHHe, IDTO CBA34aHO ¢ OGOJLIIHMH CAy4YaH-
HEIMH OIIHOGKaMH OmpefeeHHs YCJAOBHOTO KO3(@HIHEHTa acHM-
METPHH, TaK KaK KOJHYeCTBO MJallbiX, HCNOJb30BaHHLIX JAJA ero
onpefeNeHns, MaJjo. YBejuueHue 3HAUeHHH yCJOBHOro Kos(pduuHeHTa
ACHMMETPHHM CBSI3aHO C VBeJH4YeHHEeM KPHBH3HBI KPHBOH pacmpe-
AeNeHus CpeAHHX YKJOHOB, T. €. MNpOABJAETCH BJAHAHHE HHKHEro
npejaena.

2.9. OLLEHKA MPOCTPAHCTBEHHO-BPEMEHHBIX
KOPPEJTAUHOHHBIX ®YHKLHH

MecnenoBaHne npocTpancTBEHHOH  CTPYKTYPH  peuHOro CTOKA
HMEeT OmpeAeJiCHHOe Hayuyloe H IpPaKTHYECKOe 3HayeHHe Mpu pewre-
HHM pAfa 3a4adv, CBA3AHHLIX C HMCCAeAOBAHHEM CHHXPOHHOCTH H dCHH-
XPOHHOCTH, € OWEHKOH [POCTPAHCTBEHHOH WITEPNOJALHH CTOKA.
[TpakTHueckoe pelieHHe 3TOH 3aJauH OMHpPaeTcs Ha HCOOJb3oBalne
IPOCTPAHCTBEHHBIX  KOPPEAANHOHNBIX (yHKUHE J0boro 3sjemMenTa
FHAPOJOrHYECKOTO pPeHMa ¢ OIEeHKOH ee CTATHCTHYeCKOH OJHOPOA-
HocTH. Brnepeoie mpocTpaHCTBeHHAd KoppensuHoHHas (QyHKIHA rOJIO-
BOr0 CTOK4, Npeacrasjsiiomas coboil kospduUHENTH napHOR Kop-
peJslHd MEXAY CTOKOM pEeK B 3aBHCHMOCTH OT PacCTOAHHA MEXIy
enTpaMu TamecTH sogocbopos, noayueda H. B. Comosum [90]. Hm
HCMOAL30BAHBI Jalliblié 0 r0A0BOM CTOKe KPYNHBIX H CPeAHHX peK
Coserckoro Colosa, pacnosioxeHHbX Ha paccroanuax ao 9000 xm.
IMonyuennbie CoOMOBBIM JaHHBIE NO3BOJHJAN eMy OUCHHTL CHHXPOH-
HOCTh H ACHHXPOHHOCTH CTOKA KPYIMHBIX PEK, KOTOpLIE YYHTHIBAJHCH
npu paspaGoTke cxXxeMbpl €IHHONH 3HEPreTHYECKOH CHCTEMBI.

Brnocaencroun T'. T1. Kannnunbim [46] noayueHsl npocTpaHCcTBEH-
HBIE KOppeasiiiioHHble YHKIHH rOJ0BOro CTOKa KPYNHBIX H CPEAHHX
peK ¢ NpHBJeYeHHeM [ONOJHHTEJBHBIX AaHNBIX O CTOKE 3apybesHBIX
H HekoTOpHX Hamux pek. [lo manHbiM 3THX paboT ycTaHOBJEHO, 4TO
Kot huUHenTH napHOil KOPPeJsiuun r ¢ yBeJnuenwem paccrosuns [
y6uBaior. B auanasone paccrosuuii 0—2500 km npeoGiagaer no-
JOMHUTENbHAA KOppeasiuus MeKIAYy CTOKOM paccMaTpHBaeMbIX pekK:
NpH AajabHefilieM YBeJHYeHHH PACCTOSIHHS OTMEUaeTcss B CpPefHeM
caaGooTpuuareqapias koppeasuus, koropaa npu [~=9000 kM — okono
HYJIA.

B nacrosweit paore npu pacuere H IOCTPOEHHH NPOCTPAHCTBEH-
HOHl KOPPeaAHONHON (YHKUHH HCIOJAB30BAHE Janubie Haba0LeHHH
34 rOJIOBBIM CTOKOM KpynHbix H cpeannx pexk Coserckoro Cowosa Ha
75 THAPOJOTHYCCKHX MOCTaX, PAaCnoJOXKEeHHBX Ha MaKCHMaJlbHOM
paccrosnny apyr ot apyra 8000 xm, ¢ nepuoiom HaGMOAEHHH
40 aer u OGoaee (puc. 2.24). IlonyuenHbie panubsie NOATBEPHKAAIOT
BHIBOA NPEABAYIIHX HecjemoBarteseff, uro Kos3(dHUHEHTH napHOH
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KOppeJAsaUHH r C YyBeJH4YeHHeM paccroanua [ yOwBaior. [lpu [=
~7000-+-8000 kM snauenus r npubamHKAEIOTCA K HYJ©O. 3aMeTHM, 4TO
IMIHPHYECKHE 3aBHCHMOCTH r=f(/) OGBIYHO MOJAYYAIOTCH NpPH OCpex-
HEHHH @O rpajauusM paccTofsHHil 60ABIIOro KOJAHYeCTBa MapHBIX
KOS QHUHEHTOB KOPpPEasllHH, Y4TO, CTPOTO FOBOPHA, CHPABEANHBO ANA
OAHOPOAHOH MNPOCTPAHCTBEHHON KOppeasuHoHHON dVHKUHH, Korjia
OTKJOHEHHA nNapHbiX KO3(PHUHEHTOB KOppeaflHH OT ocpefHeHHo
3aBHCHMOCTH r=f(/) 0OBACHAIOTCA CAYYAHHEMH GAVKTYAUHAMH BH-
Gopounnix KosdpduunentToB Koppeasuun. B cayuae ke HeoanopoaHo-
CcTH (GyHKurH r(l/) ocpeaHeHHe ee MOMKET NPHBECTH K HCKAKEHHIO
HCTHHHOH npupoaHon 3asucHMoctH r=f(l). OueHka OAHOpPOAHOCTH
NPOCTPAHCTBEHHON KOppeaaunoHHoi QyHKUHH ocob6eHHO BaxKHa, ecJi
npeaycMaTpHBaeTcid HCNOAbL3OBATh €€ NpH AaJbHeHHX CTaTHCTHYe-
CKHX pacuerax, HanpuMmep NpH OlleHKe TOYHOCTH NpOCTPaHCTBEHHOMN
HHTEPNOJALHA H PAllHOHANH3ALHH CEeTH. -

Brnepsne ouexka cTaTHCTHYECKOH OJHOPOAHOCTH NPOCTPaHCTBEH-
HOH KOPpPeJAUHOHHOH ()YHKUHH Ha npuMepe rogoBoro ctoka 8 11 ¢rso-
pax, pacnoJOoXeHHuX B BepxHeH uactu Oaccefina [lomwa, npeanpu-
Hata I'. A. AnexkceesnM [2] u B paapHefiuem B paGorte asropos [61].

B nacroauweit paGore oueHke OLHOPOAHOCTH MPOCTPAHCTBEHHBIX
KOPPeJsUHOHHBIX (QYHKUNA yaeaseTca ocoboe BHHMaHMeE,

[IpuBeaem KpaTKyio XapakTepHCTHKY HCHOJb3YEMOro NpH pacuere
NPOCTPAHCTBEHHHIX KoppeasuHonuwx ¢yukuui  ([MK®) wucxogworo
matepuasa. [lpu pacuere IIK® u ouenke WX OAHOPOAHOCTH HCHOJb-
30BaJHCh MHOroJieTHWe jAanibie HabJa0AeHHA B OAHOPOAHBIX THIApPO-
Joraveckux paionax. Ilox oaHopoanocTeio pafioHa umeoTes B BHAY
OJHHAKOBbIE YCJA0BHA GOpPMHPOBAHNHS CTOKA.

Ananna uexogHoi nudopmaunn nokaszan, uto 85 9% Bcex nocTos
HaOJl0QeHNA 3a CTOKOM pEK HMET miowaau Bogocbopa MeHee
10000 km?, a no npogosxuteastocTd — 92 % nocros mmeloT Habaio-
AeHHs 3a cTokom ao 40 aer.

[Ipn pacuere IIK® npunumaancs JAHIUb Té MOCTbI, MPOAOJIKHTENb-
HOCTh HabgalofeHuit B KOTOpHX coctasasna He Mmenee 10 ser. Kosd-
(DHUHEHTB NapHON KOppPeaslUHH, NOACHHTAHHBIE NO YHCAY COBMECTHBIX
JeT HabJIOJeHHI MeHee IecTH, B JaJbHelluHX pacueTax He HCNOJb-
soBaauch. [lpu noaGope nocToB HCMOJAL30BAJHCH MNPEHMYLIECTBEHHO
pekn ¢ naomagaMu eojaocbGopoB go 50000 km? croxk Kotopux dop-
MHpPYeTCH B NPHOJAHIHTEABHO OAHOPOAHBIX KJHMATHYECKHX # (H3HKO-
reorpaH4yecKHx yC/JOBHAX.

Hast xapakrepuctukn tounoctn [IK® no kampmomy paiiony pac-
CYHTHIBAJIOCH Cpellee YHC/A0 coBMecTHuX Jer Habawoaedni. [losaoca
paccenBaHna BuOOPOYHBIX KO3)HHUUHEHTOB napHOil KOppeasiuuy VBe-
JHYHBAETCA € YMEHbLLIEHHeM CcpeJHero 4ucja COBMECTHBIX JeT Ha-
6moaennit. [NpocTpancTBennble Koppeasnuouusie Gpyukunn r(l), kKak
NpaBHAO, HMEIT HeJuHeilHbd BHA. BepostHee Bcero, JuHeiHblil xa-
pakrep INK® Mmomxer Guith 06bACHEH OrpaHHYeHHBIMH JAHHBIMH Ha-
Gal01eHHH.
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B rtabn. 2.250 npeacraBjieHbl pe3yJabTaTel aHajH3a cTaTHCTHuE-
CKOH OAHOPOAHOCTH NPOCTPANCTBEHHO-BPEMEHHBIX KOPpeasillHOHHBIX
hyHKIHIT.

ConocraBjeHne 3SMIHPHYECKHX BEPOATHOCTEH € TEOPETHYECKHMH
AJf HOPMAJLHOro 3aKoHa pacnpefeeHHs yKasblBaer Ha HeKoTopoe
HECOOTBETCTBHE MEMJY HHMH. ITO pacxoxkiaeHHe MOMKHO OOBACHHTDL
cAydaiHBIMH (QAYKTYAUHAMH SMIIHPHYECKHX BeposAiTHOCTEH, CBfA3aH-
HBIMH ¢ orpanHyeHnbiM oObemMOoM (XOTA H A0BOJLHO OOJBIIHM) cO-
BOKYNHOCTEH BbIOOPOMHBIX KO3((HUHEHTOB KOpPpeaslHH.

95 % -unie moBepHTEABblibe TIpefe/bl AJA SMOHPHYECKOH BepPOATHO-
cti (Traba. 2.25) noaydennl no Homorpamme, npHsegenton B pabore
[93] ana OuHoMuanLHOrO pacnpefeseHHs. 3aMeTHM, YTO NpPH AOCTa-
ToyHO GoJabmoM n OHHOMHAJLHOE pacnpeaejseHHe CTPEMHTCH K HOP-
Maabniiomy. Pacxoxpaenne Mexay SMIHPHYCCKHMH H TeOpeTHUECKHMH
3HAYEHHSAMH BepPOSTHOCTH AJA HOPMaJbHOro 3akoHa B OOJbLIIHHCTBE
cayuaes Haxoautes B 95 Y -noit goBeputenbnoit o6gacTH ANA 3IMIH-
pHYEeCKoil BEPOSATHOCTH.

B wmacrosimeit pabore caenana nonbiTKa ONPENeHTb CPeaHIO0
KBAJIPaTHYECKYI0  CYMMApNYI0  NOrpeliHOCTbL HCXOMAHBIX JAaHHbIX
(tabn. 2.25) coraacuo pekomengaunam - I'. A, Anekceena [3] c no-
MOIILLIO CIVIaKEeHHOH 3IMMNHPHYECKOH KOppeasiuHOHHOH (PYHKUHH Mo
snauerduo r npu [=0.

B cBasu ¢ tem, uyto skcrpanoasuus r=[(/) mno Hyaeroro paccros-
1A He Bcerda o6GBEKTHBIIA, TAK KAaK HMEHHO :HHTEPBaJ MaJjux pac-
CTOSIHHIT MaJI0 OCBCLLeH . JaHHBIMH, Mepa NOrpellHoCTell HCXOIHBIX
JIAHHBIX NOJYyYaercs MJAH 3aBHIUEHHOR, HJAH 3aHMKeHHo# [3]. dTa no-
rpenHocTL onpeaeasercda no gopmyne

Nax = Oxy ‘\fl —r(0) /0.

OTtHocuTe/ibHOe 3HAYeHHe cpeaHed KBaJPaTHYCCKOH MOrpelHocTH
B JIONAX OT CpejiHero MHoroJieTHero onpegeasercda no (opmyne

ear—Ouli=CA 1—7 (0) -

B taba. 2.25 oTHOocHTe/bHLIE CpPedHHE KBaJApaTHYECKHE NOrpelo-
CTH HCXOAHBIX AAaHHLIX NPHBEAENb B JIOJAAX OT CpPeaHero MHOroJer-
Hero. AHAJH3 MOKa3LBAeT, YTO 3TH NOrPElIHOCTH HOCHAT YCJIOBHBII
xapaxktep. lla camom aenae xkosdduumenTsl BapHalllH, KAk NpaBHJo,
YBEJIHYHBAIOTCH ¢ cesepa Ha wr, a seanynna r(0), kak npasuno,
ymenplaercs K tory no repputopudn CCCP. B cBA3H ¢ 3THM MOXKHO
NPHITH K BBIBOAY, YTO M MOTPELIHOCTH HCXOAHLIX JAHHBIX YBEJHYH-
BalOTCA € CeBepa Ha 1or, 4YTO He HMeeT JIOrHyecKoro oOOCHOBaHHSA.
IleificTBHTEALHO, TOYHOCTL HCXOAHBIX JAaHHLIX OMNpeaeNsAercd Kaue-
CTBOM THApOMeTpHuecKHX paboT, a He ecTecTBeHHOH H3IMEHUYHBOCTbLIO
MHOroJeTHHX KoJgebdanuit ctoka. IlostoMy 3TH olleHKH ne MOTyT ObITh
HCTOJIL30BalL B NPAKTHYECKHX pacyeTax,
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PaccmotpumM n npoanaausnpyeMm H3MeHeHHE MPOCTPaHCTBEHHBIX
KOppPeJaAUHOHHBIX (PYHKUWE H HX OAHOPOAHOCTH MO TEPPHTOPHH.

Hasi oueHkH npoctpancTBeHHO-BPeMeHHON KOppeasiiHOHHOR (YHK-
unn Gacceina pexk KoabcKoro noayocTpoBa HCnoJib3oBano 28 ruapo-
METPHYECKHX CTBOPOB €O CPeAHHM COBMECTHBIM nepuojom Hab0-
nednit 24 roma (puc. 2.25). B muccneayemom paiione niomans
Boocbopos cocrasasior He 6oaee 20000 km?, uro cBsizaHo ¢ (PHIHKO-
reorpaHyecknM mnojoxeHHeMm aannoro paitona. M3 rtaba. 2.25 cae-
ayet, yro [1K® HeoaHopoaHa.

Jlonoanutenbupiil aHaJn3 HCXOAHBIX JAHHBIX TO3BOJHJ BHASJHTE
qeThlpe PEeKH B paccMaTpHBAaeMOM paioHe, HMellHe ocobbie YCAOBHA
(popmuposBanus ctoka: p. TepuGepka — n. TepubGepka, p. Hoxaunra —
cr. Hoxanwra, p. Cocnoka — c. CocHoBka n p. Koasnna —c. Koa-
puua. [Napame xosdduuHeHTH KOppeasfiluHH MeXIY FOJOBHEIM CTOKOM
STHX PEK C TOIOBLIM CTOKOM OCTaJbHBIX PEeK TPYNOHPYIOTCHS B HHK-
neit yactH rpajuka r=J(l). U3 paavneiimux pacueroB AaHHbie [0
3THM peKkaMm HckJwuensl. Tem ne wmenee oanopoanocts [NK® ans
3TOr0 paHOHa NPAKTHYECKH He YBEJHYHJACH.

[Tpu pacuere IIK® u ouenke ux ognopoanoctu aas Cepepo-3a-
naga ETC u Kapeann Hcnoan3oBajnch AaHnbie NMOCTOB, HAGMIONEHNHA
38 CTOKOM B KOTOpPHX cocrapasin 6 jger u Goaee. Cpennee uncjio
COBMECTHLIX JeT nabJaiojleHnii no paiiony pasHo 16 ner, 93,5 % Bcex
NOCTOB HMET nJjouiaas sBojocbopa menee 10 Thic. kM2

st pacuera u amnanusa oanopoasocth [IK® pex Cesepo-3a-
naga ETC w Kapeann seibpano 35 nocros, no KOTOpbiM nocTpoena
obbeaunennas [TK® (puc. 2.26). O6veannennas I[N1K® omnopoana
TOJLKO B HHTEpBaJe =g, no3TOMY yKa3alHblii pailon pasOGuT Ha NaTh
MOAPaHOHOB, AJNS KamAOro W3 KOTopeiXx paccuutana [TK®:

) Gacceitn p. Boaxosa (neBoGepexnbe), Gacceitn pex Jlyrn,
Hapsnl, Uyackoro osepa n 03. Habmens (puc. 2.27 a),

2) Gacceiin p. Boaxosa (npaBoGepexne), OGacceitn pek Csch,
[Tammu, Oatu (puc. 2.27 6),

3) Gaccein pek Jlosath, [Toaw, Beankoit u o03. Hiabmens
(puc. 2.27 8),

4) 6acceitn Besoro mops (puc. 2.27 ),

D) bOacceiiin pek Mmexay dunckum szaausom n JlafgomcKum oaze-
poMm, Jlagomckum n Onexckum o3epom u  OGacceitu p. CsupH
(puc. 2.27 2). Ouenka oanopoasoctn [NK® ¢ uecnoanszosannem z-npe-
obpazoBanua Puwepa npupesesa B taba. 2.25.

ConocraBifsi noJyyeHibl¢ SMNHPHYECKHe BEPOATHOCTH C Teo-
PETHYECKHMH ISl  HOPMAaJbHOrO pacnpenejenusi, MOMXKHO YCTaHO-
BHTL OJHOPOANOCTE MNPOCTPAHCTBEHHBIX KOPPEAAUHOHHBIX (PYHKUHA
AJs  TpeX paHoHOB, AJS JABYX pailoHOB 3TH OYHKUHH HeOAHO-
POAHBL.

Heoanopoauocts TTK® nesobepemxbs pek Boaxosa, Jlyru, Hapem
MOXHO OOBACHHThH TEM, YTO B 3TOM paiioHe BCTPEUalOTCH KapcToBhie
BOPOHKH.
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Haa Cesepnoro Kpas paccudTansl H NOCTPOEHB NMPOCTPAHCTBEH-
Hble KOppeasauHOoHHble (DYHKUHH roJoBoro ctoka pex OaccefiHos [le-
yopet H Oxern, CpejlHee YHCJO COBMECTHHIX JerT Habawjenuit 8 Gac-
ceitie p. Ilesopm cocraBasier 20 aer, B Gacceitne p. Onern 23 roaa.

| | 1
0 30 100 150 200 250 Jog i

Pue. 2.27. [lpocrpancTeesnas KoppeasuMoHHas GYHKIHS rojoBOro croka pex Gac-

ceitna Boaxosa (aeBoGepexwve), Gaccefina p. Jlyrn, p. Hapsu, osep YUyackoro m

HMabmens (a), Gaccefina Boaxopa (npasobepexxbe) m Gaccefina pex Csacw, [Tamm,

Oate (6), Gaccefina pexk Jlosats, Iloaw, Beanxoft ® o3. Habsmens (8), Gaccefinon

pek mexay Punckam samapom u Jlagomcexum oszepom, Jlagomcexum H OpeXCKEM

osepoM W Gaccefina p. Ceupu (2) u pex Gens o-3anaga ETC, enaparomux B Benoe
Mope (d).

[Tpu  nocrpoennn TIK® rogosoro croka Gaccefina [lewopnl
(puc. 2.28 a) Ounyio npuHATO 33 nocta ¢ nJaomansmu or 132 mo
30600 kM2 ITK® pek storo Gaccefiia ofHOpOAHA B HHTepBaje *o
¢ BepoATHocThIO 52,4 %, B uHTepBane *=20— 84,6 %, B HHTepBaje
+30—979 %. lMocne uckmoyenna us pacuera INKP nocros, pacno-
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JOKEHHBIX B NpeAropHeix paiionax (6acceln p. Ycbl), sMIHpHYECKas
oanopoanocts [IK® B nnrepsane o pasna 59,6 %, B HHTepBane
+20—87,3 %, B uurepsanse +30—97,8 %.

[MK® ans Gaccefina p. IMeuopw npocTupaercs, He nepecekas OCH
paccTosiuii, 10 625 KM, 3HaueHus NMapHBIX KO3((HIUHEHTOB Koppenas-
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) WA
9, '?.ﬁ' 100 200 Jog #00 J00 600 Lnw

l ] | l | |

Puc, 2.28, IlpoctpancreenHas KoppeasunoHHads QVYNKUHA Togosoro croka Oacceiina
p. llegopu (a), Gaccefina p. ¥ew (6) w Gaccedna p. Ounern (8).

wnn KoJgebawotcea ot 0,98 mo 0,03. Hago oTMeruts, 4to 8 noJe r=f(/[)
KOS(DMHIHEHTE KOppeasilH  MeXAY CTOKOM pek Oaccefina Ycwl €O
CTOKOM OCTaJblBIX NYHKTOB He PacnoaaraioTcsi OTAeNbHBIM [0JeM.

[IK® pek Oacceitha Ycwl mNOCTPoeHa MO BOChKMH [0CTaM
(puc. 2.280), cpeaHee 4HCJIO COBMECTHBIX JieT HabJlAeHHH COCTaB-
aser 16 ger. IIK® pas sTtoro palioHa oaHopoana B HHTEpBane *o
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Ha 59 %, B =2 0— 86,4 %,
B =3 0—95,4 %. as smnu-
PHYECKOH BEpPOATHOCTH pPAaCCUH-
raHul 95 Y% -Hple noBepHTE/bHBIE
rpaHHlbl, KoTopHe s *o
papubl 29 u 84 %, nna £2 o0 —
63 n 97 %.

[MK® r=f (1) ans Gaccefina
p. ¥Yew npoctipaercs go 400 K,
3HaueHHs napubix Kos(duunen-
tos MeHsiiores ot 0,95 no 0,33

Ias pacuera H OUECHKH Ol-
nopoanocts  [IK®  rojposoro
croka Oaccefina p. Ounern Hc
noas3opaso 43 nocra HabJao-
nenui 3a crokom (puc. 2.28 a)
¢ naomwansMy Bolocbopos oOT
179 10 55700 km? IlHanasoH
H3aMeHeHHs KospdpHuHenTos nap-
HOH KOppeasiuHH A0BOJBHO IIH-
pok, or 0,98 no —0,50; umeercs
HEKOTOpOe KOJIHYeCTBO OTpHIUA-
TeJAbHBIX KO3(dHUHEHTOB KOP-
DEJSILHKH, YTO OTpa)aercd Ha
suae [IK®. Jluuua r=[(l)
B NMOJie TOYEK MPOXOAHT HHIKe,
yem r=[([) nas Gacceiina p. [le-
yopsl. Hecmorps mna GoabmHH
pasbpoc touek [IK® Gonee on-
HOpPOAHA MO cpaBHeHHI0 ¢ Hac-
ceiitnoM p. Ilewopn. I pannun
norpemwHocTed Ko pHIHEHTOB
KOppensilHH LIHpe.

Ilna pacuera n aHaaHsa oa-
HOPOAHOCTH MNPOCTPAHCTBEHHON
KOPPEeJAALHOHHOH (YHKUHH DeK
[MpuGantukn BbHIGpaHbl 45 mnoc-
TOB ¢ MJomansiMiH BoaocOOpoB
or 271 no 56 000 km2. Cpeanui
nepHojl CcoBMeoTHBIX HalOmwoue-
HHii Mo paliony paseH 41 rony.
MK® umeer BHA npsaMoi W Npo-
cTHpaercs 10 paccrosHug 650 KM
(puc. 2.29). KosdpduuneHTb
napHoi KoppenslHH H3MEeHs-
jorca or 0,98 no —0,11. TTK®
pek [Ipn6GanaTHKH HEONHOPOAHA

Joo

200 250

Puc. 2.29. TlpocTpancTBennas Koppeasuuonnas QyHkuus rogosoro croka pek IlpuGantuxs.
190
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{cm. Ta6a. 2.25). B cBA3H ¢ 3THM yKasanHblii paiion Obli pasOHT Ha
Tpu noapaiona (puc. 2.30). Pesyabrarbl OUeHKH OJHOPOAHOCTH peK
Scrouun, Jlareuu u JIUTBE yKa3bLBaWT TakkKe HA HX HEOJHOPOJHOCTE,
uTO NnoATBepxaaercsa taba. 2.25.

Bonueiii pexum pex [lpubantuxn otrinyaercs O0JibLIHM pPa3Ho-
oOpasHeM M TecHO CBA3all ¢ KJAHMATHYECKHMH YCJAOBHAMH H 0COOeH-

ﬂ'# :i ﬁ-".:l.:::‘ .': "1"‘
# -8 L - r
ﬂ",'? - * . . e e ﬁ' F Y
#® . & R -
o : . :.‘ = "'ﬁ-‘_:.“ -
— ™ t. -: -
a¥ s &
-0.2 | | | | 1 [ | | i | i ! e R ]
0 100 200 Jog &g 500 600 LkM -

Puc. 2.30. [poerpancTBeHHas Koppeasindondad QYHKUAA TojoBoro CTOKAa pek 3Jcro-
uun (a), pex Jlareumu (6) u pex Jlureu u Kanmwwnrpanckoir oba. (s).

HOCTAMH MOJCTHAAaoNEi nosepxHoctH. CTOK pek 3Toro paloHa B ocC-
HOBHOM (OPMHpYeTCH TaJbiMH BOJAaMH, HO B OT/[eJbHble TOLH
aHayuTeabHo noBbiaerca (mo 50 %) moas LOKAEBOro CTOKAa. 3Ha-
YHTEJALHOE BJHAHHE 1d CTOK PeK OKa3biBaloT JecHele MaccHBul W 0o-
dota. llonbiTKa BBIABHTH MOCTHL, CTOK B KOTOPLIX M[OJBEpXKell BJAHA-
HHIO a30HaJbHLIX (AKTOPOB, HE NpHBeJa K MOJOXKHTEJALHLIM pesylib-
tatam. BepoatHee Bcero, [IK® sTtoro paiioHa HeoANnopoAHa
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B PE3VJLTATE MOBCEMECTHOrO BJHAHHA MecTibiX (aktopos (kKapcra),
a4 TaKme XO3qiCTBeHHON AeATeNbHOCTH (HanmpuMep, oOCyWIHTENALHOH
MEJHOPAaLHH).

[Ipu pacuere NPOCTPAHCTBENHBLIX KOPPEJNAUHOHHBIX (DYHKUHH H
oueHKe OAHOPOAMOCTH rofoBOro croka pek Gacceitna luenpa wcnodb-
sopajuch BoaocOopul ¢ naomaaamu go 50000 km®, cTOK KOTOpBIX
dopMupoBascs B OAHOPOAHBIX KJAHMATHYECKHX H (uanko-reorpadmu-
qeckHx ycaoBusix; 89 % Bcex noctoB HabaoAeHHH HMEOT naomaib
sogocbopa menee 10000 km?,

Ha ocuoBanum anaausa oOWMX YCJAOBHI GOPMHPOBAHHA PEYHOIO
ctoka B Gacceitnie p. [nenpa Buijesensl cAeAyiOUIHe PaiOHBL:

—E}j- | ] i 1 | I A | g v |
a 100 200 Jo0 400 500 &00 700 800 Lxm

Pre. 231, OGoGumienuas npocTpancTBenHan xKoppeasuHonHas (YHEUHA Trog0BOrO
croka pek Gacceftna ,Ef:enpa.

1) Gacceitn Bepxuero Juenpa, skaouaa Oacceinnl pek Cox H
bepesunm,

2) OGacceitn p. Jlecns,

3) Oacceiin p. [lpunaru,

4) aesobepexnbe Humxuero [dnenpa,

5) npasoGepexne [Humnero duenpa.

O6bwee KOJHYECTBO NOCTOB, NPOH3IBOAALIHX HabJaiofleHnd 3a rojlo-
BLIM CTOKOM peK, uchojb3oBannsix npu pacyere IIK®, cocrasumao
199. Kpome toro, BeiGpaio 48 nocrtos, paBHOMEpPHO pacinpeicJeHHbX
no ncemy OGaccefiny. [lo stum gaunmm paccudrana [IK® B anana-
sone paccrosuuit 1o 900 km (puc. 2.31).

[TK® romnosoro ctoka pexk OacceidHa J[lHenpa npuBeleHbl Ha
puc. 2.32—233, a oneHka HX OJHOPOAHOCTH C HCMOJb30BAHHEM
z-npeobpasopanus Pumepa npeacrasiesa B Ttaba. 2.25. Auanns
onHopoaHoctn IIK® nokasan, uro B nejom oHH OAHOPOAHLI, OAHAKO
cTereHb OJHOPOAHOCTH pasJHYHa B pasHux paiionax. HawGoavmee
OTKJONEHHE SMITHPHUECKHX BepoATHOCTel mnonaaaHud BHOOPOUHBIX
K09 PUIHEenTOB Koppensiuni B 30He *0, =20, =30 oT TeoperHue-
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CKHX oTMeueHo Aas JesoGepexnsa Huxnero [luenpa, B To Bpems kak
HanOoJbluasi cTeneHb OAHOPOAHOCTH OoTMewaercs A Gacceitha Bepx-
Hero Jlnenpa. MoxHo ormeTHTh 06llece yMeHbIIEHHe CTENMeHH OIHO-
poasocti I1IK® B nanpasnennn c cesepo-samnajia Ha 10ro-BOCTOK, T. €.
B HanpasJeHWH yBeJH4YeHHd oOiled 3acylJHBOCTH TEPPHTOPHH. 3TO,

1,0

0,8

| | o |
0 100 200 Jog 00 L km

Pue. 2.32. [lpoctpancreensas xngpenmmuﬂnan (yHEUHA rofoBor0 cToKa Gaccefina
Bepxnero [lmenpa, sxmouasn p. Cox u p. Bepesmny (a), Gaccefina Ipunstu (6)
u Oaccefina Jlecun (g).
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CKOpee Bcero, ceas3ano ¢ 00JblIeH [POCTPAHCTBEHHOH HEOAHOPOI-
nocthio (PakTopos, GOPMHPYIOUIHX CTOK, B OoJiee 3aCyllIHBbLIX pPano-
HaX Mo CPaBHCHHIO ¢ MeHee 3ACYIIVTHBLIMH.

Jas noctpoenust ¥ aHnaausa omuopoanoctu ITK®P pexk Jlomnckoro
paitona (puc. 2.34 a) ucnoab3oBanbl JAaHHble 39 nOcTOB HAGJIOAEHHH

r
1,0

0,8
6,6

0,4

0 100 200 J00 400 1 xM

Puc. 2.33. INpocTpancTBennas KoppeifnHoHHas (YHKUHA rojA0BOro croka pex Gac-
cefina Humuero Juenpa (g — npapofepexbe, 6 — nepolepemne).

3a CTOKOM ¢ njomaaamu BogocGopoB oT 426 mo 50000 km?* u co
CpellHHM MepHoAOM coBMecTHhX HaOmopennit 21 roa. Ilepso-
Hayagabio aas noctpoenus [TK® 6Guiso subGpano 54 mocra. B pesyiib-
Tate avaJjnza 15 OblaIH M3IDBATH, TAK KaK Ha HeKOoTOpeIX BoxocOopax
Ha CTOK BJIHSIIOT MECTHBIE a30Hajbiibie (aKTOpH HJIH CTOK 34peryJiH-
poBail. KoaduiIHEHTE KOPPeJAllHH MeMxAy CTOKOM 3THX [OCTOB €O
BCEMH OCTaJbLHBIMH OYeHbL HH3KHe H B noJe rpaduxa r=f(l) onu Je-
AT OTAEJABHO OT O6IIero pacnoJoXenus TOUek.

Ananus crarucrdueckoit ogHopoanoctn [TK® pek Gacceitna lona
nan B taba. 2.25. [IpocrpancrBeHHO-KOppeaalHoOHHas (YHKIHSA 3TOro
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paiioHa HeONHOPOAHA, TaK KAK BO3MOXKHO BJHSHHE X03fHCTBeHHOI
NEATEALHOCTH, KOTOPOE HE OLEeHHBAJOCH.

Has pacuera u ananusa OANOPOAHOCTH MPOCTPAHCTBEHHON Kop-
peasiHonno gyukunu pex pasuunnoii tepputopun Cesepuoro Kas-
Kaza Oblin BoiOpanm gauueie 15 noctoB naGaoaenuii 3a roloBHM
CTOKOM ¢ njowaismi sojpoc6opon ot 201 go 9100 km? (puc. 2.34 6).
Cpeanuit nepuoa cosmecTHuiXx HaGmogenuit no paiiony pasen 27 ro-
nam. Koaduunents napuoit Koppeasiunn uamensioress or —0,30 1o
0,94. JInuua cessn r=f(l) npoctupaerca mo 3200 km.

[IK® wneonnoposnna, BeposiTiee BCero, B pe3yJbTATe MOBCEMECT-
HOTO BJAHAHHSL MECTHLIX (PaKTOPOB ([OYBEHHO-TEOJOrHUYECKHX) H XO-
3ANCTBENHON JeATeabHOCTH (3a60p BOAHW HAa OpouMIeNHe, BOAOCHAD-
HKellHe),

B Oacceiine Bepxneit Boaru aas pacuera w anaausza [IK® pu-
Gpano 65 noctoB ¢ naolwaaaMu Bogocbopos or 423 no 54 400 kM2 co
CPEIHHM MCPHOAOM CcOBMecTHLIX Habmionennit 25 ser. Paccunrano
2080 napHpiX KO3((HIHEHTOB KOppeJslHH, KOTOPbie B OCHOBHOM $IB-
JARIOTCHA NMOJOKATEABILIMH, u3mensasacy or —0,40 a0 0,98. [TK® npo-
crupaerca ao 1050 km (puc. 2.35 a). Ouenka omuopoanoctu [TK®D
npuseacHa B taba. 2.25.

B cBfizn ¢ TeM uto HabmiojaeTcs HEKOTOpoe pasiHuMe TeopeTHye-
CKHX H sSMoHpuueckux pepositHoctell [IK®, ykasanuwii pakion pas-
leJieH Ha aBa pamona: JeBoGepexbe (puc. 2.35 6) m nmpasobepesne
(puc. 2.35 8) W 3aHOBO NOCTPOEHH H OLEHEHW Ha CTATHCTHYECKYIO
oanopoanocts IIK® 3thHx paiionoB. Axaauaz nokasaa, uro [TK®
nesobepexbsi Bepxnelt Boarn oanopoana. B untepBade +qg oua
onHopoana na 69,5 % c 95 % -neiMH JoBepHTENLHHMH TpaHHuaMH 64
H 74 Y, B unreppane *2¢ oaHopoaHa Ha 94,3 % c 95 %-HeIMH n0-
BCPHTEAbHBIMH IFpaHHUaMn cooTBercTBeHHO 91 n 96 % . Heob6xomumo
OTMETHTb, WYTO MNPH pacyeTe NPOCTPAHCTBEHNBIX KOPPEAAIHOHHBIX
(PYHKIHH HCKJIOYAJHCh NMOCTH, CTOK B KOTOPHIX MOABEPKEH BJHSINHIO
XO3AHCTBEHHON NEATEJALHOCTH HJAH e MOACTHJAMas NOBEPXHOCTD
HapywaeTr OJHOPOAHOCTE B (GOPMHPOBAHHH CTOKA.

[Tpu pacuere u ananuse omnoponuoctn [MTK® pex Cpeanero
Vpaana u Tlpuypaavs (puc. 2.36 a), kyna Bxoast jneBobepexiibie
nputoku Boarn (Kama, Bsitka w nX npuTOKH), 6HJI0 HCHOJL30BAHO
53 mocra ¢ maouansamu BogocGopos ot 836 mo 124 000 kM2, Cpeanee
YHCJAO COBMECTHBIX JeT Habmogenwiti ang 3Toro pafoHa pasHo
33 rona. ITapunie kosppuumuenTs KOppessuns nHamensirotess ot —0,20
no 0,98. Jinnma ceaau r=[(I) mpocTHpaeTcs B moje MAapHHX KO3d-
(puunentoB koppeasuus a0 900 kM. Ouenka onvopoauoctn IMTK® ro-
AOBOTO CTOKAa peKk JaHHoro pafioHa mana B taba. 2.25. Hapymaor
OAHOPOAHOCTL YCJAOBHA (POPMHPOBAHHA CTOKAa KapcTOBHe #ABJAENNA,
UTO OTpaxaercsi H Ha omeHke oaHopoanoctu ITK®.

[TK® pex O6acceitna Cpeanero Ypaaa u Ilpuypaass (To6oa u
ero Jesobepexnsle nNpuTokH, puc. 2.36 6) paccunrana no 45 mocram
CO CpeiHHM NepHoaoM coBMecTHBIX HabaiofeHuit 3a croxkom 18 Jaer,

6 Saxaa W 717 161
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naomaau sogocbopos —or 100 no 81000 km? MakcumansHoe pac-
crosiine mMexay nocramu 725 kM. Ha srom paccrosumu r=f(/) cme
He npubaHKaercs K Hyaw, ee 3Hauenue papio 0,30, [Tapuwie Kosp-
(DUULHCHTB KOPPENAlUHH CTOKAa B OCHOBHOM MOJOXKHTE/bHbL, H3MECHS-

0,6
0,4
0,2
0
-0,2+ :

0 100 200 300 400 500 600 700 800 1

Puc. 2.36. [TpoctpancrscHias KoppeasunonHana yHEuws roflosoro croka pex Cpea-
nero ¥Ypaaa u [Mpuypaass,

a— Gaccefin p. Kamu, p. BATKH u HX npuTokd. O — p. Toloa H Jacsofepeanie NpHTOEN, @ —
pekn Gacceflna Humuclt Boarn.

ores or —0,30 go 0,98. Ouenka oanopoanoctn [NTK® paiona nauna
B taba. 2.25. Ha oanopoanoctu [1IK® ckaspiBaetrcsi BAHAHHE MECT-
HBIX A30HAALHBIX (PAKTOPOB, OCHOBHHIM M3 [HX SABJSETCA Kapcr.
KoanyecTBenHo yuecTh BJAHAHHE 3TOro ¢akropa npakTHHYeCKH HeBO3-
MOZKIO.
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[IK®D pek OGacceitna Huxnein Boarw paccunraHa mo 48 mocram
CO CpeldlHM [epHOAOM coBMecTHbIX Habmioaenui 21 roa (puc. 2.36 a).
[lromann Bonocbopos — 105 no 18 200 kM2, MakcHMaJabHOe paccros-
lHe Mexay ueHTpaMu TsaxectH Boaocbopoe 710 km. [lapuwie koad-

r
1,0

0,8
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0,2}- ’
0

1,0
04 ) -
315: - . '.. . '*’-_- -"
04f e R e
2,2} A,

of Tl i .
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04} :
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5 100 200 Jo0 400 500 500 700 'ﬁlm L kN

Puc. 2.37. TpocTpancTeennasn KoppelsiuHounas GyHKUHA FOAOBOTO CTOKA pek Ypasdo-

Imbunckoro pafiona (a), pex Llentpaassoro wm 10mmuoro Kazaxcrana (0) u pas-

HIHHBIX TeppiTopuit Cenepnoro Kasaxcrama u 3anammoit Cubupw (nputokn Hux-
Hero Mproiima w O6u) (8).

(prunenTsl koppeasuun usmensiores or —0,30 po 0,98. HauGouapiee
KOJHYECTBO MapHBIX KO3(P(HIHEHTOR KOppPeasiiiHH NOJOXKHTEARHO.
Ouenika ogHopoanoctn TTK® nannoro paiiona nana B taba. 2.25.

B ¥Ypano-dmbuiickuii paiion Bxoaat Gacceilnnl pek Mexay Boa-
roii u Ypanom, Gacceiin p. Vpan, GacceiiHbl pek Mexay Ypaaom
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IMmOoit 1 Hacceitn p. IMOLL. CpeHnii NEPHOL COBMECTHHIX HABIONeHH T
pasen 21 roay. Kosdpduumuentsl napHoit Koppeasiini H3IMEHSIOTCS OT
—0,07 g0 0,99. MakcumansHoe paccrosiHie Mexay noctamu HabJio-
nenuit pasuo 980 kM. B ocnosnom INIK® ocpemena napumimu kosg-
(pHUHEHTaMH - KoppeasunH Ao paccrosdus 600 km (puc. 2. 37 a).
[lnomwann sogocGopos, npunsTeie npu pacuetre u anaanze ITK®, u3-
mensiiotess o1 785 go 50000 km? Ouenka ognopoaHoctu KO npu-
Beaena B taba. 2.25, Opuopoanocts [TK® napywmaercs Tem, uto Ha
CTOK PeK OKa3biBaloT BJMAHHE MeCTHHIC a30jbHBe (akTophl: noy-
BEHHO-TE0JIOTHUEeCKHe, O03epHOCThb, X03AHCTBCHHAA AedTedbliocTh (3a-
6op BOJABI Ha opouwenue, BojocHaGxkenne) u np. KoanuyecTsenHo xo-
3AHCTBEHHYIO AEATEJNLHOCTh YUecTh HEBO3IMOMKHO. -

Jasa pasununbix  tepputopuii Llentpaanioro u lOxuoro Kazax-
crana. [IK® paccunrana no ganunim 15 moctos (puc. 2.37 6), pac-
CTOAHHS MEXAY KOoTtopbiMu Oogabline (MaxkcuMaabHoe 1210 wkMm). 10
00ycnOBJEHO TEM, YTO THAPOMETPHUYECKAad CeTh B 3ITOM palioHe 10-
BoabHO peakas. Ouenka opHopoanoctH I[IK® pawa B rtaGa. - 2.25.
Hucso napubix KOsQQOHUIHEHTOB KOPPEISAILHH PH TaKHX OOJBLINX pac-
CTOSIHHSIX HEAOCTATOYHO AJsl KOPPEKTHOMH OUeHKH oanopoaHocti [TK®,
TeM OoJiee 4UTO B TAKOM pafiolle 3HAYHTENBHO BJAHAHHE H MECTHBIX
(hakropos.

Hna OGacceilHoB pek paBHHHHBIX Tepputopuii Ceseproro” Kazax-
crana u 3ananHoit Cubupu (nputoku Huxuero Hpreima u O6u)
[TK® paccuynraHa no 49 moctaM co CPelHHM NEPHOAOM COBMECTIBIX
Habawaenun 15 ser. Iliomwags BomocGopoB pek —ot 265 10
39200 kM®. Maxcumanpioe paccTOSHHE MEXJAY UEHTpaMH TAXKEeCTH
Bogocbopos pasHo 860 kM (puc. 2.37 g). [Napusle KoshpdHuHEHTH
KOPpeJAlHH MeXAYy TOoJOBbHIM CTOKOM B OCHOBHOM MOJOMXKHTC/AbLHLIE,
HamenswoTca ot —0,365 no 0,990. Ouenka oanopoanocth [TK® nana
B Taba. 2.25.

[Ipu nocrpoennu IIK® Gacceitnos pek Amurapo-Euucefickoro paii-
oHa (puc. 2.38 a) BeiGpaHo 26 nocToB ¢ maomwaasiMu Bogocbopa oT
60 no 52100 km?®. Cpennuii nepuos coBMmecTHuX HabawoneHuit 15 Jer.
[TK® Heonuopoana (taban. 2.25), 4TO YACTHYHO MOKHO OOBICHHTH
YCJAOBHAMH (OPMHPOBaHHA cTOKAa H (H3HKO-reorpaduueckimy dak-
TOpaMH. .

Has Gacceitnos pek Ilpumopos TIK® paccunrana no 37 nocram.
[lnomaaun BonocGopoB, npHHATHE npH pacuete W aHaauze [IK®D, us-
mensiioTess oT 82 g0 24 400 km?. CpenHuil nepHoj COBMECTHHIX HabJlio-
pennit pased 21 romy. [lapunie koaduuHeHTH KOppeasiuHy H3MeHs-
ored ot 0,17 no 0,98. Jlunus csasu r=f(l) npocrupaercs B no.e
napnbix kKospduuHentop Koppeasuuu go 500 km (puc. 2.38 6).
Ouenka oanopoanocts ITK® romoBoro ctoka pek maumoro paiiona
Aana B taba. 2.25.

[lepponavansno IIK® ans storo pafiona crpomaace no 52 no-
craMm. [lpn ananmae 15 nocToB HCKIOUEHH, TAK KaK KO3(D(HUHEHTH
KOppeJIsilHH MEXKJY CTOKOM 3THX NMOCTOB CO BCEMH OCTAJbHBIMH 0UEHb
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HH3KHE H Ha noJe 3asucumoctH r=[([l) nexar orfeavio or oblero
10Ji TOYEK, 4To O0O6YCJO0BJEeHO aHOMaJbHBIMH VCJAOBHAMH (OPMHpO-
panHA CTOKa B 3TOM paiioHe (Gacceiinnl pek Xopa, Bupw, bukuna).

L] s = [}
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Pue. 2.38. [pocrpanctBenHas KoppeadauHoHHas ¢YHKUHA rojoBOro cToKa pek Au-
rapo-Enncedickoro patona (a) w pex Ilpumopes (G).
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Puc. 2.39, TlpoctpancTeenias koppensuuonHas (QyHKUHS TOAOBOrO CTOKa IAR pa3-
JuunLX padfonopr Esponefickoit Teppuropun Coioaa,

| — Gaccefinm pex Koabckoro moavoctposa, Cesepo-3anaga ® Oners; 2 — Gaccefinm pex Bepx-
ne-Boawckoro paftowa, Bepxuero renpa m Kawmm; 3 — Gaccefium pex Humuero [uenpa, Humx-
nero Hosoames # Jdouckoro paflona; 4 — Gaccellu pex Cenepuore Kankaia.
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Conocrasaense [IK® romosoro croka pek AJds pasiHuHbix -
3HKO-reorpaHyeckHx 30H AajJo BO3MOXKHOCTE O0BEAHHHThL HHIAHBH-
avaabible [IK® B [TK® Goaee kpynueix pafioHOB:

1) Gacceiinsl pek Koabckoro nosayocrpoea, Cesepo-3anajga ETC
i Gacceiina p. Oneru;

2) Gacceiiibl pexk Bepxwe-Boamkckoro paiiona, Bepxuero [lnenpa
n Kamei;

3) Oacceitinl pexk Humnero duenpa, Huxuero [Mosoaxes n Jlos-
CKOro paiiona,

4) Oacceitnnl pek Cesepuoro Kapkasza.

OueHka  OAHOPOANOCTH  MPOCTPAHCTBEHHBIX KOPpPeJdAlHOHIBIX
pynkuni obbeAHHeNILX PAHOHOB He MPOH3BOAHJACL, TAK Kak 00b-
eqHNCHHE HOCHJIO TOJIBKO HECAeN0BATCALCKHA XapakTep ¢ I[eablo
ycTanosaenust sakoHomepHoctdH Hamerenusa [IK® no repputopuh.

Kak Bugno u3s puc. 2.39, ITK® rososoro croka HMEIOT HCTKO Bbi-
pa¥KeHHY0 3aKOHOMEPHOCTL YMellbluelHs OpJAHHAT ¢ ceBepa ila Ior.
3ta 3akoHomepHocTh Hamenenus [IK® obbacnsercs ycaoBusimu
(hopMHPOBaNKsS TOLOBOrO CTOKa B pasanuyHbiXx (usHKo-reorpaduve-
CKHX panonax.

BbiBOJ1bl

1. Aunaaus wmuorosetrHnx kKoJjeGauuit roposoro ctoka pexk Coper-
ckoro Cowsa nokasaJj, 4to HanboJjee yacTo BCTPEYaloTCd OAHOJETHHE
rpynnupoBKH — nosropaeMocts Oosaee 40 9. Ilo mepe yBeanuenus
AJAHTEJNBHOCTH TPYNIHPOBOK HX NOBTOpAeMocTh yMmenbuiaetcd. [losro-
PAEMOCTbL MAaJOBOAHLIX H MHOrOBOANBIX TPYIMHPOBOK NPAKTHYECKH
oauHakopas. Cpeansas AJHHA TPYNOHPOBOK MOBLIMEHHON H MNOHHKEH-
Hoit BoaHocTH paBHa 2,2 roga. C ypeandenHeMm KO3(pQHIHEHTA KOPp-
pPeasillHH  MEXAY CMEKHBLIMH TOofaMH cpeilfd IJAHTEeJbHOCTL Tpyn-
MHPOBOK YBEJHYHBAETCH.

2, Ananns cJayyaitHOCTH roJOBOTO CTOKAa, NPOH3BeAENHbIH no co-
BOKYNHOCTH PAROB HaGjmoaeHuin npopokureasHoctoio 40 ner n 6Go-
Jiee, CBHAETEALCTBYET O HecJAY4YaHHOM XapakTepe MHOIOJETHHX KO-
gebanui.

3. 'pynnoBoil aHaN¥3 AaBTOKOPPEAAIHOHHBIX (QYHKUHI roaoBoOro
CTOKA peK MNOATBepIKAAeT HajJHYHe NOCTOBEPHOH KOPpPeasiliHH MeXAy
CTOKOM cMexHbiX Jer. Cpeanee BapeimleHHoe 3HadenHe no obbveMmy Me-
XOAHBIX JMAHHBIX KO3QGhHUHEHTA KOpPpeAfAlHH MeMXAY CTOKOM CMEK-
HeIX Jet pasHo 0,24 npu cranaapTHOH NMOTPEIIHOCTH CpPEJHEro MeHee
0,01. C ypeauueHnem oObema HaOJIOJACHHH yMeHblllAeTCA pacceHBa-
He SMOHpHUYeCKHX KOo3h(dHIUHEHTOB aBTOKOPpPeJfAlHH, 4TO COOTBET-
CTBYET TEOPEeTHUCCKHM 3HAUeHHAM JOBEPHTEJLHBIX TPaHHIL

B kauecTBe MaTeMaTHUECKOH MOJAeJH MHOTOJeTHHX KoJebanuil
rofoBOro CTOKa MOMeT ObITh npuustTa Mojean npoctoit ueny Map-
KOBA.
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4. TToayuenn 3aBHCHMOCTH KOS(Q(HIHEHTOB aBTOKOPPEJNAIHH TrO-
JNOBOT0 CTOKa nNpH 11 OT HOpMH CTOKA, Kos(duuHeHTa BapHallHH H
TaKuX (u3uKo-reorpadHueckux GakTopop, Kak 3ajieceHHOCTb, 3a00/10-
HENHOCTE, 03epHOCTL BOAOCOOPOB.

5. C ucnosbzopanveM o600mieHHbIX (Ha ciaydyad KOppeJHpOBaH-
HOit BO BpeMEHH H ACHMMETPHYHON TFHAPOJOrHYecKoi HH(OpMaIilHH)
KpHTEpPHeB OAHOPOAHOCTH cpeanux BesnuuH (kputepuii CrbiojfenTa),
nucnepceHit (kpurepuit dumepa) u GyHKUHH pacnpeneseHHi (KpHTe-
puii  Koamoropopa — CMHpPHOBA) YCTaHOBJEHO, 4TO MNoJAaBJaslollee
yHca0 pagos HaGmoAeHHit 3a rofosbim ctokoM pek CCCP spasiorcs
cTalHoOHapHbIMH, YHejao HecTauHOHADHBIX PAJIOB NPH  PasjH4HbIX
cnocobax HX ouenkH cocrasaser 6—7 Y, uTo, BEpPOATHO, CBA3AHO
¢ BJANAIHEM X03fHCTBeNnnoi AeATeJLHOCTH B pycJax pek H na BoAO-
chopax.

6. Tlpn  HceaeaoBanHH  MPOCTPANCTBEHHOH CTPYKTYPL pPeuvHOro
CTOKA HCHOJAB3YIOTCH NPOCTPAHCTBEHHLIC KOPpPeJAauHOHHBIE (PYHKIHH
¢ OUEHKOH HX CTATHCTHYECKOH oaHOpoaHOCTH. Paccuntankel H olle-
HeH Ha OAHOPOAHOCTb 33 MPOCTPAHCTBENIble KOppeaslHOHHbIE
(GVIKIHH 1O OAHOPOAHBIM rHApOJOrHUecCKHM pafionam pex Coper-
ckoro Comwsza. Kosdduunentst napHoH KOppeasiiHH ¢ YBeJHYEHHEM
PACCTOSIHISL MEXKIY LEHTpaMu TAMKecTH BoAoc60poB yGmBawT. Ycra-
HOBJICHO, YTO MNPOCTPAHCTBEHHBIC KOPpeasiHoHHbe QYHKIUHH rofloBOro
CTOKA HMEIOT YeTKO BLIPAMEHHYIO 3aKOHOMEepHOCTh YMEHBIIEHHS 11pO-
CTPAHCTBEHHON CBSI3H B HaNpaBJCHHH C ceBepa Ha ioT, YTO OOBACHSA-
ercsi  ycaoBHMH GOpMHpOBAaHHA TOAOBOrO CTOKa B pPas/iHYHBIX
(hu3nKo-reorpaHuecKkux paHoHax.



3. MMHMMANBHBIE CPEAHME MECSAYHBIE 3MMHME
M HAMMEHBLUME TOOQOBLIE PACXO/AbI BOAbI PEK

B npanHoM pasaene MoHorpadHMm paccMaTpHBAOTCH NPOCTPaH-
CTBEHHO-BPeMeHHble  3aKOHOMEPHOCTH  H3MEeHeHHH MHHUMAaJbLHOIO
croka pek Ha tepputopuu CCCP.

Hcenenosanust BHINOJHEHB A0S HAaHMEHLIIHX TOAOBLIX (cyTOu-
HBIX) H MHHHMAJbLHBIX CPeANHX MecsuHbiX 33 3HMHHH nepuoj pac-
Xon0B BOAH. BuiOop pacueTHLX nepHOAOB OO0LACHAETCA TeM, 4UTO
HaHMelbLWHil CYTOYHBI B TOAY pPAcXojl NPaKTHYECKH XapaKTepH3yer
MAKCHMaJblioe HCTOLNEHHe CTOKAa, H 3HalHe 3STOH NpeleiabHOIl BeJaH-
YHHBE W 0cOoOGeHHoOCTeH H3IMCHEHHA ce BO BpeMeHH HeoOXoAumMo
BOAOXO3ANCTBEHHOIO MPOEKTHPOBaliuA, pa3spabOTKH MEPONPHATHH €O
OXpane OKpyMawuled cpeinl H cOXpaneHHio HeOOXOJHMOTD 3KOJOTH-
YeCKOI'0 paBHOBECHA.

Tak Kak HauWMeHbIUHH CYTOYHBII PacXod BOAB MOKET OTHOCHThLCH
K BecbMa KOPOTKOMY OTpe3Ky BpeMeHH H He BCerja siBjidercd onpe-
AeJFIOUIHM MPH OlleHKe NOCAeJCTBHH HH3KOH BOANOCTH, TO B MNpak-
THKE BOJOXO3AHCTBEHHOrO MNPOCKTHPOBAHHA 4YacTo B KavwecTse pac-
YETHON BEJHYHHBI HCMOJL3YIOTCS MHHHMAJbHBLIE CpeanHe MecsuHble
3HAYEHHA pacxoaoB BoAbl. B KOHTHHEHTAJbLHLIX paHoHax CTpaHbl
C YCTOHUYHBOH = 3MMOH, HPOAOAMHTENLHBIM JEA0CTABOM Ha pekKax
MHHHMaJIbHBIE Cpe/lHHe MecAuHble pacXojibi BOALI, NMPHXOAAULHECA HAa
nepuoji HawboJabllero HCTOUIEHHS BOAHOCTH, NPaKTHYECKH BecbMa
MaJo OTJAHYAIOTCH OT HaHMEelbLWHX CcyYTOuHBIX 3nauenuii. B pailonax
¢ HeyCTOHUHMBOH 3MMON C MepeMexalolWHMHCH MHAKHMH W TBEpPALIMI
OCaZKaMi pasHHlla MeXKAV HaHMeHLIUHM CYTOYHBbIM M CPelHHM Me-
CAUHBIM pacxofamu Moxer pocrurats 20—30 %.

B wnacrosiesn paGore pacuer BpeMmenHBIX KoJjeOGaHuii CTOKAa Bhl-
NoJHeH A8 pPeK, CTOK KOTOPHX He npekpatlaercsd B TeuelHe BCEro
roga. lTogoOGuuiit npunnun orbopa npechenyer noJyyenHe CTaTHCTH-
YEeCcKH OJHOPOAHBIX PHIOB, pe3yabTaTel 00pabOTKH KOTOPHIX MNO3BO-
JAI0T BCKPLITE reHesHc (POPMHUPOBATIHS HH3KOTO CTOKA W NNPOCJEJIHTD
34KOHOMEPHOCTH H3MEHCHHS €ro BO BpeMeHH W no Tteppuropuu. M-
KJAKYEHHe CcAesaaH0 Juidg O4eHb HEMHOTHX THAPOJOTHYECKHX MNOCTOB,
HMEIOIWHX JJHTeJbHbie NepHoasl HabGJAeHHN, ¢ ISNH30AHYECKHMH
KPaTKOBPEMCHHBIMH TMepeMep3aHHaMH pycjla H npekpalieHHeM cToka.
Oanako BO BCEX CAy4aAX MHHHMAJbHLIH CPEIHHA MECHAYHBIH CTOK
peBLIILAeT HyJJeBbie 3aueHHs

3aKOHOMEPHOCTH MHOrOJeTHHX KoJaebGanuufli MHHHMAJLHOTO CTOKA
pPeK BO BPEMCHH H B NPOCTPAHCTBE, HX B3aHMOCBA3H H 3aBHCHMOCTD
oT KoJjebaunii ocnosiblx dopmupyloniix ¢akTopos B HacToAllce
BpeMsi cpaBiHTe bHO c¢aabo H3y4eHbl, HECMOTPA Ha TOT HEecOMHel-
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Hbli akT, 4T0 MHHHMAJIBHBIH CTOK SABJAAETCHA OLHHM H3 BaMHeHIIHX
3JEMEHTOB THAPOJOrHYECKOro pexHMa, onpele/idlolliM H CAEpPXKH-
BAIONIHM pPa3sBHTHEe Pa3JHYHBLIX OTpacJed HapoAHOro xosdicrsa, Mu-
HHMAJLHBIA CTOK ABJAAETCHS TaKKe OJAHHM H3 HauboJsiee YYBCTBHTE/b-
HEIX 3JE€MEHTOB THAPOJOrHUeCKOro peHma, Ha MHOTOJeTHHX KoJeba-
HHAX KOTOPOTO JAQJIXHBI B MEPBYI0 Ouepelb CKazaTbed aHTpONoreHHbe
BO3ACHCTBHA B padolaxXx MHTEHCHBHOIO HCNOJML30BAHHA BONHBLIX pecyp-
cos. MameHeHHsa, BHOCHMEBIE 4YeJIOBEYECKOil AeATeJbHOCThIO B THAPOJIO-
rHuecKMi UMK (MeJHOpauHs, JIeCOBEAeHHe, CeJhCKOX03AHCTBEHHOe
HCMOJMb30BaHHe H ypOanusalna TEPPHTOPHH), MOTYT NPHBOAHTE K CYy-
[(eCTBEHHOMY nepepacnpeieyNelto ¢ToKa, e MeHAA ero roJoBbiX 3Ha-
yernn.

Ha wmarepuane cereBniXx HaDJAWJAEHHH BHINOJAHEH AHAJAH3 CTaUHO-
EAPHOCTH MHOrOJIETHHX KoJe0aHHH MHHHMAaJbLHOrO CTOKa 3a pasjHu-
Hble XPOHOJOTHYECKHE NepHOAB, KOPPeJsIlHOHHOH CBA3aHHOCTH pac-
XOM0OB NPeAllecTBYOUIHX JET ¢ pacxojaMH IOCJAeAYIOUHX JIET, CKPHI-
ThIX WHKJHYECKHX KoJjieGanuii, TOBTOPAEMOCTH H AJHTEeJbHOCTH
MepHOAOB PAa3JHYHOH BOAHOCTH.

Jasa  BoaBacHHA ocofeHHOCTeH MPOCTPaHCTBEHHOTO M3MEeHCHHHA
MHIHHMAaAbHOTO CTOKA OCYHIECTBJAAJOCH CONOCTaBJeNHe OCHOBHBIX 3a-
KONOMepHOCTeH H3MCHEHHH MHHHMAaJbHOTO CTOKa BO BPEeMEHH 1O OT-
ACALHBIM  (H3HKO-TeorpadHyYccKHM  perHonaMm. Awunaans 00JbLIOTO
(hakTHYECKOro MaTepHaja [O03BOJACT NOJAYUHTL BEChbMa HHTEPECHYH
KAPTHHY MNPOCTPANCTBEHNHO-BpeMeHHEIX KOJe0aHHH MHHHMYMOB, KOTO-
pasi HC PACKPHIBAeTCH NMPH pPErHoHaJbHBIX HccaepoBanusax. Ilpu mpo-
BCACHMH TAKOro COMNOCTaBJAEHHS 110 OTHeJbHBIM paHOHAM CTpaHbl
NpHHHMAJHCh BO BHUMaHHE YKpyNHenHble MOKasaTeaH BPeMeHHBIX
KosieGanui, CBOHCTBCHHBI¢ OOJBIIOH Trpynne pexk AaHHOrO paHoHA,
a e oTAeJbHBIM BoaocbopaMm.

Cpean MHOroYHMCJAeHHLIX @akTopoB, O0YCJOBJAHBAKIHX MHOrO-
JeTHHE KoJebalufa peuHoro cToKa, onpefensiomyl poib NPHHATO OT-
BOAHTL KJAHMATHYECKHM, H3 KOTOPBIX OCHOBHBIMH SIBJASIIOTCH OCAaJKH
H TeMmneparypa Bo3ayxa, MexanHaM B3aHUMOJEHCTBHS TIPOLECCOB
B aTtMmocdepe M JaHTOC(epe, HuTerpajbHBIM [OKasaTejleM KOTOPBLIX
SBJASACTCH PEeuYHOoil CTOK, BechMa CJOXeHn H INPaKTHUECKH He H3yueH,
Ges 3HaHHA 3TOr0 MEeXaHU3Ma TPYAHO NOJYUYHTH CKOJBLKO-HHOYAL J0-
CTOREpHble CBEeNeHHS O BO3MOMHBLIX H3MCHCHHAX PEeyYHOro CTOKAa B 3a-
BHCHMOCTH OT MHOTOJCTHEHA M3MCHYMBOCTH KJHMATHYECCKHX (hakTo-
|‘.|I.".I]i, d TakKXe 0T IIPUFHUHHPFEMHI HX I‘ISMEHEHIIF{‘

Ananu3 MHOTFOJETHHX KosaebDauui KauMaTHYecKHx dakropoB 3a
NepHOA  HHCTPYMEHTAJALHBIX HaOAOACHHH, 00YCAOBJHBAIOIHX CTOK
pekx CCCP B nepHoj auMieii MeXelH, BKIOYaJ onpejenenHe OCHOB-
HBIX - 3aKOHOMBPHOCTEH H3MEHEeHHs BO BPEMeNH OCa/lIkoB H TeMIepa-
TYpPbl  BO3AyXa Temjoro mnepHofa. DBaxubiM ycJoBHEM MNpH 3TOM
CUHTAAOCH HCNOJAL3OBAHHE TEX XKE MEeTOMOB NpPOCTPAHCTBEHHO-BPEMEH-
HOPO aHaJH3a, KOTOPLIC NPHMEHAJHCH JAJ4 OIEeHKH OCHOBHBIX 3aKOHO-
MEpHOCTeH MHOTOJICTHHX KoJie0aHHH MHHMMAaJbLHOIO CTOKA.
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Ciaecnana nonbiTka 3KCHEPHMEHTAIbHLIM NYTEM OLUCHHTH CTATHCTH-
UCCKH 3HAUHMBIE H3MEHEeHHA (DYHKILMM OT 3apaHee 3a1allNbiX H3MeHe-
HHH apryMeHToB B MOJC/AX MHOMKECTBEHNOH JHHENOf perpeccHn u
CPaBHHTL HX C TeMH H3MCHEHHSIMH, KOTOpPble OTMEYaloTCsd B KoJeba-
HUAX KJAHUMATHYECKHX (PAKTOPOB 33 MEpHOJ HHCTPYMEHTAJbHBEIX Ha-
Omogenwii. IlpencraBisieTcsi, 4TO TAKOH YHCACGHHBI 3KCTIEPHMENT
nossojsier NPHOGAHIHTLEH K NOJYYEHHIO OTBETa Ha BONPOC O TOM,
MOIJIH JIH 3HAYHMO CKa3aThCsli OTMeuaeMble HAMEHEHHS OCaJKOB H
TEMIEPATYPH BO3AYXda TENJOro MNEpHOAA HA PeUHONl CTOK B NEPHO
sHMHeH Mexend. Eca H3MeHeHHS KIHMaTHUECKHX (hakTOPOB 3a rme-
PHOA HHCTPYMEHTAJbHLIX HaOMIONEHHH TAKOBHI, YTO OWH HE MOTLJIH
MPHBECTH K CTATHCTHYECKH 3HAUYHMLIM H3MEHEHHAM DeuHOro CToKa,
TO [PHYHHAMH BLIABACHHLIX B OT/C/AbHBIX PErHOHAX CTPaHbl 0COOCH-
HOCTeH MHOTOJIETHHX KoJleDanuii MHHHMAJBIOrO CTOKAa PEeK, Nno BCeil
BHAHMOCTH, HABJACTCA XO03AHCTBElHAA AeATeJLHOCTh Ha BojgocOHopax
H B pycjlax pCK, a TakikKe H3MEHCHHEe MeTOJAMK H3MEePCHHH M nojcuera
HH3KOTO CTOKA.

BaxHbiM nNpHIOMKEHHEM K TMOJYUYeHHLIM Pe3yapTataM fBjsercs
MOArOTOBKA APXHBA JAHHBIX N0 MHUHHMAJLHOMY CTOKY PeK ¢ HepHO-
noM 40 ner n Gosee, pa3paboTka nakera NPHKIALHEIX nporpamMmm o
CTATHCTHYECKOMY aHaJIi3y MHOrOoJIeTHHX PAAOB H OOBeKTHBHBIA alla-
JIH3 JAHHBIX, ONYOJAHKOBANHBLIX B CNpaBOYHHIX uafaunax 'BK.

d.1. XAPAKTEPHCTHKA HCXOJHBIX NAHHBIX

HcecnenoBanue  npocTpancTBeHHO-BpeMeHHBIX 3aKOHOMEPHOCTEH
MHOrOJIETHHX KoJiebanuii MHHHMaablioro ctoka pek CCCP ocyure-
CTBJSAJIOCL N0 MaTepHanam rHAPOJOrHYCCKHX [OCTOB C [EPHOAOM Ha-
Omoaennii 40 ner u Gonee no 1978—1979 rr. BraunTesbHO. Tlo OT-
JAeNbHBIM pailoHaM, rjae MoCTOB €O CTOJb [AJHTENBIBIMH MePHOLAMH
Habal0eHHii OKa3ajoch MaJo,. TPHHHMAJIHCE MaTtepHaabl NOCTOB
¢ Gonee KOPOTKHMH psagami, Ho He Mexee 30 jger. [lpu BhIflope pac-
YETHBIX CTBOPOB YUHTHIBAJaCh TaKkKe nJolanb Bojocbopa: npeano-
YTEHHE OTAaBajloChb pPeKaMm, HMeWWHM njowane Boaocbopa Gonee
200 km?. OaHako NPH HAaJHYHH HeNpPepLIBHOTO psaga nabawoaenni
NpOa0JMHTeAbHOCTRI0O 40 Jer u OGodee HCNoOAL3IOBANWCH NOCTLI M
C MeHbLIeH NJolanbio Bojochopa (taba. 3.1).

Kak nokaswiBaloT npHsefeHiisie AanHble, GOJbLIIAS YACTH (53 %)
HCMONL30OBANHBIX  PAAOB HAbJIONCHHA no oGeHM XapaKTepHCTHKaM
HH3KOrO CTOKa HMeer npoaoJxuresavnocts 40—50 aer. Psgos npo-
noJiHTenbiocTeio 60 ner u Goaee okazanocs okoao 10 %: RopoTKue
paael  (menee 40 gert) cocraBHAH npuMepHo 20 % obmwero koau-
yecTBa.

Ha Esponeiickoit tepputopuu CCCP HauGoabllee KoJHYECTBO
MOCTOB HMEWT nJaolaak sBogocbopa mo 10000 kM2, go 1000 km? co-
crasasior okono 20 %, a Gosee 50000 km?— npumepno 10 %. Ha
Asuarckoit tepputopun CCCP 6osce H3YYeH 3HMHMIT MHHHMa/biibijl
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TaGanua 3 |

CeefeHust 0 NoCTax, AaHHbe KOTOpMX HCNOALIOBAHEI B pacyeTax .
MHHHMANLHOIO CTOKA

Yucno nocros
Teppuro- ¢ naomagbi nopgochaopa, Km?
pHH
ofuiee
<200 | 200—1000 | 1001—5000 | 5 001—10 000 | 10 0001—50 000 | =50 000
Cpennne mecqaunnie 3EMITHE MANHMAJLHBIE PacXofbl
ETC 394 15 ol 138 58 86 47
ATC 189 3 16 42 14 52 : 62
CCCP o83 18 60 180 i 138 109
Haumenbmme rofoBue pacxoin
ETC 463 ¥i 82 173 56 89 46
ATC 353 38 84 74 20 72 65
CCCP 816 55 166 247 76 161 111
Uncao nocros
Tepparo- c nepHogoM HaGmopedui, aer
[PHH oGuee
=40 41—50 ol—6l b 1—=T0 7T1—80 >80
CPE.EI.IIHE MECHYMHRMC 3HMIHC MHAIHMAIBHKC pﬂtiﬂ.ﬂu
ETC 394 80 206 a0 21 1l 26
ATC 189 40 110 18 10 3 8
CCCP D83 120 316 68 31 14 34
Hanmenswne rogoBue pacxofiin
ETC 463 123 235 29 13 15 17
ATC 353 100 203 33 8 5 5
CCCP 816 223 438 92 2] 20 22

CTOK KPYNHBIX pekK, 03TOMY NMOCTOB ¢ 0J0mainskio sBogocbopa Gogee
0000 km? okasanoch 3uayHTesbHo OGoabwe, uem Ha ETC (okoao
60 %), u3 HAEX GOJALWYK NOJOBHHY COCTaBHJH PeKH C IJOULA/1BIO
sopocbopa OGoaee 50000 km2. Masanle e pekH COCTABHJAH BCEro
10 %. Jas HauMeHbIIHX CYTOYHLIX PACX0A0B BOAbLI 3TH COOTHOIIEHHS
HeCKOJNbKO HapywawTca 3a cuer jobapiends OGoablUlof rpynin Mma-
AbiXx H cpeannx pek Cpeaseit A3snn. Camble Majbie pekH (¢ mJao-
manbo Bogocbopa ao 200 km?) npeacrasBiacHn B paboTe CpaBHH-
TeJbHO NeGoJbUIHM YHCAOM nocToB — MeHee 10 9%, |

Tak Kak OCHOBHHM KpHTepHeM BHI6Opa NOCTOB ABAANACH AJH-
TE&JLHOCTL NMepHoAa HabmoJeHHH, To orobpaHHble AJA anaau3a JlaH-
Huie HepaBnoMepiio ocsewait Tepputoprio Coserckoro Coiosa.
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XapakTepHeiM s HaGaiofennit 3a CTOKOM peK GoJablueil yacT
ETC spasiorcs nepepuissl B HabBJ01eHNHAX, KOTOpHIE MPHXOAATCA, KaK
PaBHa0, Ha TOAB rpPa’KAaHCKOH H OTeYecTBEHHOI BONH H cOCTaB-
JSIOT OT 2 JI0 5 JieT, B PeAKHX CAYYasiX BCTpedaioTcA GoJee AJAHTEMb-
Hule nepepuiBul. Boceranomjenue nponyckos nabJaiofeHHii B HacTos-
e pabote He NPOBOAHIAOCE.

K adanusy npuHaTH Bce psijbl, onyG/AHKOBalHBE B CIPaBOYHBIX
H3NANHAX, A8 KOTOPBIX He OLIH yCTAHOBJEHLl 3aMCTHHEIE H3IMEHEeHHs
peHnMa pek B pe3yabhTare MNepeHoca NOCTOB HJAH XO3ANCTBEHHBIX
meponpuaTHi. HMcnojusobann Take gaiHbie 3aKpHITHIX MOCTOB, €CJH
NPOACIKHTENLHOCTL HAbM0eHHl npeBuiiana 40 ger.

3.2, NOBTOPAEMOCTb H JUVIHTENBLHOCTDb
FPYNMHPOBOK JIET PA3JIHYHOHA BOJLHOCTH

OanuM u3 campix 06GUIHX NPeANOJOXKeHHil 0 XapaKkTepe MHOTOJET-
HHX KoJeDauuil peunioro cToKa, ONpeieifioNHM caMy BO3MOXKHOCTD
IPHMEHENHA CTATHCTHYECKHX METOA0B B MPAaKTHKE THAPOJOrHYeCKHX
pacueroB, ABJASETCS NPEANOJOMKEHHE O CAYYANHOCTH PALOB MOJyYel-
HBIX BEJIHYHH.

Ouerika ranotesnl CJay4yaiiHOCTH OCHOBAHA Ha aHaju3e BHYTpPeH-
Hell CTPYKTYpH BpeMenHOro paga HabmiofeHHil 3a Kakoil-amnbo xa-
PAKTEPHCTHKON PEYHOTO CTOKa, NPEACTABJEHHOI0 ONpeaeseHHBIM Co-
YeTaHHCM JIeT MOBLINICHHOH HWJAH [HOHHMKeNHOH BOAHOCTH. B 3aBucH-
MOCTH OT 4HC/JAa TrPYNIHPOBOK MW HX AJHTEJABHOCTH JI€JAaeTcH BHIBOJ
O CAYYAHHOM WJAH HecAy4yalHoM Xapaktepe KoJaeGaHHMil HMElolHXcs
JAHNBIX.

[Tepnoanl nosuiwenHON H NOHHXKEHHON BOAHOCTH MO O6EHM Xapak-
TePHCTHKAM MHHHAMAJLHOTO CTOKA OUEHHBAJHCL MO OTHOLWIEHHID K Me-
AHalle MHOTOJIETHEr0 psAfa, MpHYeM rof ¢ pacxoloM, PABHBIM MeaHAaH-
HOMY, VCJAOBHO BKJAIOMAJICA B FPYNIHPOBKY JIeT NOHHMAKEHOI BOLHOCTH.

Peayanratel asaansa noBTOPAEMOCTH M JUIHTENLHOCTH TPYNIHPO-
BaHIA JIET Pa3HYHOH BOAHOCTH CBOJAATCH K CJACAVIOILEMY.

B koneGanuax 3uUMIHX MHHHMaJbHLIX H HAHMEHBLIHX B rogy pac-
xon0B BoAu pek ncex paionop CCCP nauGodce yacto Berpeqaiorcs
OJHOJETHHE TrPYOMHPOBKH NOBHLIUEGHINOA W NOHHMXKEeHNOoHl BOJHOCTH.
OHn npHCYIIH NMPAaKTHYECKH BCEM HCNOJB30BAaHHBIM B aHAJIM3€ PALAM.
Tlorropsemocts rpynnupoBOK 3akoHOMepHo yOHBaeT no mepe pocta
HX AJAHTEALHOCTH. XapakTepHo, YTO KOPOTKHE TPYNNHPOBKH (AJAHHOI
|—3 rosa) nosbIIEHHON BOAHOCTH BCTPEMAIOTCH Halle, YeM rpyniH-
POBKH TAKOH e AJAHTeAbHOCTH noHHxeHnoi BoaHocti. Jlaunnwe xe
TpyNnupoBkH (cBbiwe 6—7 aeT) noBLIUIeHHOH BOAHOCTH NOABASIOTCA
B MHOTOJIETHHX pAAax MO MHHHMAaJbLHOMY CTOKY pexe, yeMm NOHHKeH-
HOIt BOLHOCTH.

B kKonebaHMAX 3HMHHX MHHHMYMOB OUYCHb JUJIHHHBIC TPYNNHPOBKH
(6onee 10 ser) noBulwennoil ¥ NOHHMKEHHORW BOANOCTH BCTPEHalOTCH
yaule Bcero na pekax OaccefinoB Bepxmneit Boaru, Kamm, Huxuero
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ITosoaxba, Ykpanns, [loua, 3anaanoii Cubupu u Cesepnoro Kazax-
crana. B KojeGaHHsAX HauMeHbUWIHX PAcXoA0OB rPYNNHPOBKH AJAHHON
Gosee 10 ner B nepeuncienHnX pafioHax BeTpedaioTcss 0coGeHHO
YacTo, HO XapakTepHbl W AJaA APYrHX paiioHoB ctpausl. CaMmbie AanH-
Hple rpynnupoBkH (25 aer u 23 rona) saduxcupoBann B KoJe6a-
HHAX HAaHMEHbUIHX pacxonoB Boasl p. Heman —r. Cmaauuunkait u
p. HMerpa—r. Ilasnosckas CaoGopa. B ta6a. 3.2 naun o6o6iueH-
HBIE Pe3yJbTaTel anaJjinia.

Hauboabmas AAHTENBHOCTL IPYNMNHPOBOK J€T NOBBILEHHON M no-
HHKEHHOH BOAHOCTH B MEPHOJAB HH3KOIO CTOKa ormeuaercs B Bepx-
He-Boskcekom pafione, Ha Ykpaune, B Humnem IMosonxse, Cpenneir
Asnu, Kasaxcraue, B Gacceitnax [lona u ToGoaa. Ha puc. 3.1 Bhije-
JICHB PalOHB, B KOTOPBIX CPEAHASl AJHTENLHOCTb TPYMIHPOBOK KO-
Jebaliiil HaWMEeHLUIHX PAacXo[0B BOAW cocTapiaser Gosee 2.7 roaa.
Cpeansisi Lauia rpynnupoBOK NOBHINEHHON H MOHHIKEHNON BOAHOCTH
Jas pexk seefi repputopun CCCP cocrasaser 2,34 rofa aas 3HMHHX
n 2,62 roga— aas aGCoMOTHBIX MHHHMYMOB, YKaeM, 4TO CpejHsA
AJHIE TPYNNHPOBOK MOBBIIEHHON H MNOHHMKEHHON BOANOCTH OTIOCH-
TeJLHO KBanTHAs 50 %-Hoit obecnevennocTn B Koaebanusx rogoBoro
CTOKA peK 3eMIloro wWapa cocrasaser 2,2 ropa [72].

Cpasunenne MOBTOPACMOCTH W JJIHTENLHOCTH TPYNIHPOBOK paa-
JHYHOH BOXNOCTH B KoJeOanuAX MHHHMAJBHOrO H rOAOBOr0 CTOKA
nposenedo B taba. 3.3. B rabGauue ykasaHw BepoaTHOCTH MOSBJASHHS

TaGanua 3.3
Bepos THOCTE NMOWBJACHHA TPYNNHPOBOK PASIHMHOR JLAHTENLHOCTH
Bepoartaocts, %
'ﬂ':uﬂ.“n MHHHMAALH e pacxonhl BO0L
rpyn IH;ET':‘ " ru‘umﬂ i Tﬂﬂp::‘;“ﬂ-
rmu::"::ceuuuue HaNMCHbLUING 34 rof
I 49,4/47.2 40.4/40,0 44,8/45,1 51,3
2 21,4/20,9 25,6/23,5 23.2/24.5 25.6
3 13,2/13,2 13,1/12,8 15,5/13,4 12,5
4 6,2/7.0 5.8/7.7 8.0/8,1 5.9
5 3.3/4,1 4,1/5,3 3.4/4.0 2.7
6 2,4/29 2,8/3.6 1,8/2.3 1,2
7 1.5/1.5 2.0/2.3 1.0/1,1 0,50
8 0.94/1.1 1,.2/1,6 0,93/0,93 0,20
9 0,65/0.71 0,84/0.96 0.30/0.18 0,07
10 0,42/0,46 0,52/0,82 0.21/0,21 0,02
I 0,26/0,31 0.52/0,38 0.24/0,12 0,01
12 0,26/0,23 0,24/0,26 0.18/0,03 0.0033
13 0,10/0,15 0.15/0,19 — 0.0009
14 0,33/0,40 0,54/0,82 0,03/0.06 0.0003

Mpusmevanne B uncantene npHROAATCR SMOMPHYECKHE BEPONTHOCTH NOAB-
JICHHA FPYNNHPOBOK NOBLILEHION BOAHOCTH, B 3HAMEHATEAE ~— MOHHMEHION BOLHOCTH.
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FPYNNHPOBOK PAa3JMHYHON AJHHB MO 3UMHEMY H abCcoMICTHOMY MHHH-
MYMY H MO rofloBOMY CTOKY, HOJVueHiible A48 coBoKynHoctH 371 psina
nHabJawaenHii Ha pekax 3emHoro wapa [72]. [lauHue 3710l TaGJaHILLI
MOKA3LIBAIOT, YTO HJIA TPEeX CPABHHBAEMBLIX XAPAKTEPHCTHK PeEuHOro
CTOKA BEPOATHOCTH MNOABAEHHA KOPOTKHMX rpynnupoBok (or | 1o
D JeT) Mano pasnnualoTcss Mexay cobofi. C yBeaHueHHEM e NJH-
TeJbHOCTH TPYNMNHPOBOK YacTOTad NOABJEHHS HX B pAdax MHHHMAaJb-
HOTO CTOKa HAMHOTO NpEBLIIIAET YAaCTOTY MNOABJEHHH FPYNNHPOBOK
TAKON e JJIHHBL B paaax rofloBoro cToka. 710 pasjiHuHe CTaHOBHTCH
ocobenno 3aMerHniM Aas rpynnuposok 13 aer u GoJgee, KoTtophie
MPaKTHYECKH He BCTpevaloTcss B KoJseDaHHAX rojloBoro Croka.

Takum o6pa3oM, aHann3 rpyNMNHPOBAHHSA JeT Pa3jHUYHON BOAHO-
CTH B MHOTOJIETHHX pPAJax Mo HHU3KOMY CTOKY MOKasal, uTo:

a) cpegHsisi MAJHTEJLHOCThH TPYNNHPOBOK JEeT C PasaHuloil BOJ-
HOCThIO B pAlaXx MHIIHMAJbIIOr0 CTOKAa Bbille, YeM B pAfax ropoBOro
cTOKa, H paBHa 2,34 roga B kognebauuax sumuux u 2,62 roga — ab-
COJIIOTHBIX MHHHMAJbHBLIX PACXOI0B BOJH;

6) B KoaeDaHHAX MHHHMAJABLHOIO CTOKa CPaBHHTEABLIO YacTo
BCTPEHAIOTCSH OUeHb AJHHHbIE rpynnuposku, aaunoi 10 ger u Gouee,
He CBOHCTBeHHbIe TOJ0BOMY CTOKY;

B) aauteabisie rpynnuposkd (10 mer u Goaee) xapaktepHsl AJA
pek wxHbix painoHoB ETC, Cpeaneii Asun, 3anagsoii Cubupn n
baccefiHnoe Boary u Kamml.

3.3. OLEHKA CJI¥YYHAHHOCTH MHOTOJIETHHX
KOJIEBAHHHA

Pesyanrars anannia noBTOPAEMOCTH H AJHTEJLHOCTH TPYNIH-
PORAINA JeT pPasjHUYHOH BOAHOCTH MO3BOJAIOT OUEHHTL MpPEANooxKe-
HHE O CayvainocT# 3T0OTO paAfa. IJTOT aHANH3 CJICAYET paccMaTpH-
BATb KAK OJHH M3 IHATOB B HCCJAEAOBAHHH BAMHOH H CJOMHOH NpO-
6aeMBl aHaJH3a CTPYKTYPH BpeMeHHBIX PAJAOB, 1la OCHOBE KOTOPOro
BO3MOJKEH KOPPEeKTHbili BbIOOp MOAENAH ONHCAHHA BEPOATHLIX KoJe-
Gaunili xapakTepHCTHK HH3Koro crtoka. Mspectno, yro s onucaHus
MHOTOJETHHX KoJebanWi TroAoBOro CTOKa C 1IaroM JAHCKPeTHOCTH
B OAHH rol HauboJblliee pacrnpocTpaHeHHe MNOJYUHIH MOJe/JIH CJy-
qyailHOH BLIOOPKH € OTCYTCTBHEM KOPpPeJATHBHOH CBSA3H M C YUeTOM
€€ MEeKAY CMexHBIMH ujaeHamu psga (mpocras uens Mapkosa).
OuneHuM npexae BCEro BO3MOMHOCTL HCMOJL30BAHHA MOJENH CaY-
yailnoi HezaBHcHMON BbIGOPKH A/ OnNHCalWd MHOTOJETHHX KoJeba-
HHH MHIIMMAJBHOTO CTOKA.

OcHoBHBIE VCJAOBHS, MPH KOTOPLIX psajf HaObJMoOAENHH 3a HEKOTO-
poii BeJNHYHHOIH cuHTaercd caydyaHHOH BHOOPKOH M3 reHepafbHOi co-
BOKYIHOCTH, COCTOSIT B TOM, uToOBI AaHHbIE HAOJIOAEHHH, BO-NEPBLIX,
OBIIH HE3aBHCHMBIMH H, BO-BTOpPBIX, OJHHAKOBO pachnpeiejeHHBIMH
[38]. B cayuaiiHoit BuOOpKe TOPAAOK, B KOTOPOM pacnoaaraiorcs
nabaoflentble BeJHUHHLI, HC HIpaeT HHKAKON pPOJIH, TAK KakK Nospje-
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HHE KaKoro-iubo 3HaueHHsi paBHOBEPOATHO B Ji06OM MecTe BHIGOPKH.
Ecan Bubopka Hecayualfina, TO nosiBjeHHe Kakoro-auGo 3mayenus
B 10CAEA0BATENBHOCTH HAGMIOACHHN B TON WJAH HHOH CTENenH mpe-
aonpeaedeH. Tak, ecan B Tedyenue HabJIOLCHHI IEHTDP paclpegeseHus
cMeulaJicd, HanpHMep HenpepbLiBHO Bo3pactad, To OoJee ecTecTBeH-
HBIM  CTAHOBHTCA nosisjenne HaGMOJeHHIT B NOpAAKe HX pocTa OT
MelblIero K 00JblIeMy € HEKOTOPBIMH HCKJAKOYEHHSMH H3-33 Cayuaii-
HbIX  Quaykryaunii. Munimu caoBamu, nocaenosarennnocts HabJioe-
HHH J0JKHa 00J1alaTh ONPEAcaeHHOIll CTPYKTYPOi, 4ToObl Olla OTBe-
HaJa MOJEJH cay4aiHON BLIGOPKH.

Maremariyeckas CTaTHCTHKA [103BOJSET OMpPEACTHT BE€POATHOCTD
OABJCHHS TPYNMHPOBOK PA3JHUHOH AJHTEJLHOCTH B CJAyvailHOM no-
caegosaresibHocth [38, 72]. PaccunTaHnele TeopeTHueckHe BepoATHO-
CTH TIOHBJEHHA TPYNMHPOBOK pPas3iHyioll MJHTEJLHOCTH JUis pac-
CMATPHBACMBIX COBOKYMHOCTEH 3UMHHX M HAaHHH3UIHMX PacXoloB BOIHI
pek npusenenst 8 taba, 3.3.

Conmocras/iense TEOPETHUECKHX H SMIMPHYCCKHX BEpOsSTHOCTEH
NOABJAEHHA TCPYNNHPOBOK pPasiHYHOW JUTHTCJABHOCTH [0KA3aJ0, 4TO
BEPOSTHOCTH NOSIBJIEHHA KOPOTKMX rpynnuposBok (l—2 roga) B pe-
aJbHO HAaOMIOEHHBIX PAMAX MEHbIIE TCOPETHUECKH OXKHIAeMbIX H,
Ha000pPOT, AJMHHHLIC TPYNNUPOBKH (5 jeT  6oJiee) B IMOHPHUECKHX
NallHblX MOABJAAIOTCS 3HAUMTEABIO Yalle, YeM B CJAyuailHbiX HOcJjeno-
sareJabHOCTAX. llphyem no mepe yBenuuenus AJAHTEALHOCTH TPYMIH-
POBOK 3TO pasjHYHe CTAaHOBHTCH Bce OoJiee cyllecTBeHNHbIM, Tak,
CCIH HACTOTa NOABJIEHHS CEMMWJICTHHX FPYNNHPOBOK B PAfax rojo-
BOFO CTOKa B 2 pasa, a B psjax HaHMeHLLIHX PacXoioB B 4 pasa
MPEBOCXOAHT 4YACTOTY TMOABJEHHA TPYNNHPOBOK TAKOH e JJIHIIBI
B cjayduanHelX BbiOOpKax, TO rpynmHpoBkH agaunoit 10 jser B pamax
peudnioro ctoka serpedatorcs B 10-—-30 pas uwame, yem B cayuaitnsix
ocJae10BaTeNbHOCTaX (cM. Taba. 3.3).

Ha soupoc, cayuaiino nm ycranoBjeHHOe 1€COOTBETCTBHe Teope-
THUECKHX H SMOHPHYECKHX BepPOATHOCTEN MOABJACHHA TPYINHPOBOK
PA3JHYHOH MIHTENLHOCTH, TNOJYUYHTE OTBET MO3BOJAIT TaKKe Me-
TOALL MdTeMaTHYecKOH cTtaTHCTHKH. Paapaboranml pasauynsle Mme-
TOMLI OMEHKH Cay4aiiHOCTH psiga Habmonennit. B macrosiuteli paGore
Mt 3TOH 1leJIH HCNOJb30BAJICA KPHTEpPHIl cepHii, onucaiHe KOTOPOro
naetcst B [38, 72, 79].

Obobmawiuue pesyabTaTel OUEHKH CJAYYAHHOCTH N0 KPHTCPHIO
CEPHH HAKOIVIEHHBIX 33 NCPHOJA HHCTPYMEHTAJBHBIX HabJoACHHI
JIAHHBIX 110 MHHHMAaJbLHOMY CTOKY peKk Aawrtca B taba. 3.4, roe aas
OTAeALIBIX panoHoB U B uesoMm no CCCP npuBegennl cBeledus o Ko-
JIHYECTBE HCMOJL30BAHHLIX B aHaJH3e NOCTOB, CpPeflieM [ICPHOAE Ha-
OJIOACHHIT H 9HCJE NOCTOB, AANNBIe KOTOPWX He COOTBETCTBYIOT CJV-
HaillIoH MOCAEOBATEJNBHOCTH MO YHCAY TPYINHPOBOK H MaKCHMAaJb-
HOH HX AJdHHE (IpOBEpPKa MPOBOAHJAACH NPH YPOBHE 3HAUMMOCTH KpH-
repust cepuit 9 %). HecayuyaiiiocTe MHOrQJeTHHX PANOB MO MUHH-
MAJALHOMY CTOKY B nojasjsiouleM OoJblIHICTBE cJyuaeB 0OVCJI0B-
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JeHa  CAHIUKOM Ma/biM  YHCJIOM TPYNOHPOBOK MNMPH  HEAONYCTHMO
Ooabwoi uX AnnHe. Chayuan e OTKJIONEHHA THIOTe3W CJAYYANHOCTH
H3-3a HEAONYCTHMO OOJbLUIOrO uHcAa rpynnupoBok Oblin GyKBaJLHO
CAHITHYHBIMH,

AHann3 nokasan, 4TO NPHMEPHO 2/3 HCNOABL3OBANIBIX pAAOB 110
000HM 3JeMEHTAM MHHHMAJBLHOTO CTOKA XapaKTepHayercs cJayyaii-
HbIM TPYNNHPOBaHHEeM JieT NoBuueHHoH BoauoctTH. Jlas ocranunux
PAAOB  YCTaHOBJEHO HeCJy4YaHHOe TpynnHpoBanue Jer pasanuioi
BOAHOCTH: MaJIoe WYHCJO TPYNOHPOBOK ¢ GOJLINON  AJHTENLHOCTLIO.
CooTHoulelHe e PAAOB CO CAYYANNBIM H HecAVYaiHLIM XapakTepom
'PYNMHPOBAHHA JeT MOBLINIEHHON H HOHHMKEHHOH BOAHOCTH AJAA pas-
HBIX paiioHoB pasanuno. Ha Cesepe u Cesepo-3anage ETC, B paii-
oHax Jlaawwero Boctoka, Llentpaabhoit u Bocrounoin Cubupu psiast
C HECAYYAHHBIM TPYNMNHPOBAHHEM JET NOBBLILIEHHOA M HOHMMKeHHON
BOAHOCTH BCTPEYAIOTCH 3HAUHTENLHO peKe, YeM B LEHTPAALHBIX W
oARHBIX paitonnax ETC, 3anaanoit CuGupu, Kaszaxcrane n Cpepaneii
Asun. Ha puc. 3.2 Buiienenn paiionsl, B Kotopux Gosgee 45 % mc-
OJAb30BAHHLIX PALOB XapaKTepH3YIOTCA HECAy4YaiHBIM TpPYNIHPOBa-
HHEM JI€T NOBLIUEHHOH H NOHWMEeHHON BOAHOCTH B KoJebaHHAX Hau-
MCHbIIHX pacxoaos Boawl. OOGpamaer Ha cebGa BHHUManue TOT dakT,
HTO PHAALI ¢ HECAYHAHHBIM IPYUIIHPOBAHHEM JeT NOBBILEHIOH W no-
HHKEHHOH BOJIHOCTH u4allle BCEro OTMeualoTCd B pailonax HHTEeHCHB-
HOI'0 HCMOJB30BAaHHA PeK B HAPOAHOM XO3fiCTBe, HO M B 3THX paii-
OHax Hapsiay ¢ TAKHMH PAJIAMH HMEIOTCH PsAfbl, XapakTep rpynmnupo-
BAHHA JIeT PA3JIHYHOH BOJHOCTH KOTOPLIX HE “MPOTHBOPEYHT MOJAEJH
CAYVUAHHON BRIGOPKH,

Caenyer ormetrutsh, uto Patkosuuem [72] aas rososoro croka
TAKIKE YCTaloBJAEHO, YTO CPeAHASs MIHTENbHOCTL TPVINHPOBOK JeT
MOBHIIEHHOH H MOHHMKEHHO BOAHOCTH, panHasi 2,2 roja, HeCKOJbKO
NPEBHIIACT CPEAHIO AJHTEAbHOCTh FPYNNHPOBOK, XaPAKTEPHYIO A4
cay4yaidHbX Beibopok u pasuyio 1,98, u uto smnupHueckas uactora no-
ABJEHHA JUIHHHBIX TpynnupoBok B 40-geTHUX psaax roJoBoro cToka
3HAYHTEJbHO MpPEeBLIUAET TCOPETHYECKYID BEPOATHOCTh, OXKHIAEMVIO
B CAyYaHHLIX nocJejoBaTeasbHOCTaX. B psgax mumHMaabnoro croka,
KaK NOKasajH MoJyYeHHBe pe3yJibTaThbl, OTKJAOHCHHS OT XapaKTepH-
CTHK cyyafiHbiX MOCJAeL0BaTeNbHOCTEN NPOABAAIOTCA elle GoJee sPKo.
Onnako 3ty ocoGeHnocTh MHOFOJETHHX PSAOB PEUHOr0 CTOKA, Bhipa-
Aawlyocs B QOPMHPOBAHHH Ha OTAEJLHLX BOAOCOOpPaAx CJAHINKOM
JJIHHTBIX TPYNNHPOBOK JIeT Pa3JHUHOH BOAHOCTH, 4TO MPH OCpeiHe-
HHH MO COBOKYNWOCTH BOAOCOOPOB NMPHBOANT K YBEJHUCHHIO CpPeaHei
IJHTEJABLHOCTH I'PYNNMHPOBOK, eABa JH nNpasHAbLHO OOBLACHATH [NOBbI-
WeNHoH aBTOKOPPENHPOBANIIOCTBIO CTOKOBBIX PASOB, KAk 3TO JleJa-
ercsi B [7, 58, 72|. B camom nene, ycTaHOBJCHHOE OTKJIOHEHHE OT CJay-
HaHlLIX MOCJAEA0BATENBHOCTCH pPAAOB MO pPEYHOMY CTOKY, COTJacHo
JAAHHOMY Bblllle OonpefejeHHio cjaydaiitoii nocjaeaoBaTeJibHOCTH, MO-
KeT MPOABAATLCH H NPOABAAETCA B VBEJHYCHHH BHYTPHPSANON CBfA-
3alHOCTH H/HAW HecTauuonapHocTH papgos. lajee Oyjaer nokasano,
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Tabanua 3.5

Pacnpeaeaenne (%) necayuafiHeX psjoB B 3aBHCHMOCTH
0T pasmepoe BojocOopoB

FLEOutsiD 5“:;*;'&?;11“:: ;:é-‘::;:"—’ HauMeHBUIHE 30 MOg PHCXomgmM
rogochopa, wM®
ETC ATC ETC ATC
Menee 5 000 15 25 55 52
5 000—50 000 28 38 44 47
Boaee 50 000 32 29 21 33

4TO HECJAYUAHHBIM psiglaM AeHCTBHTEJNLHO CBOHCTBEHHA NOBHINEHHAA
i O04YeHb BHICOKAA KOPpEaAUHA MeXILy CMeXHbBIMH uWieHaMu paia
(cm. Taba. 3.9 w 3.10, nanpumep). Ho He sBuyTpupsiaHas cBA3aHHOCTL
PHBOAHT K YBeJIHYEHHIO CpeiHel AJHTEJbHOCTH IPYNNHPOBOK B MIO-
rOJIETHHX CTOKOBLIX pafax, a obe 3TH CTATHCTHYECKHE XapakTepH-
CTHKH, OTpaKalllie BHYTPEHHIOKw CTPYKTYPY BapbHpylollero psanaa,
ABASAIOTCH CJACACTBHEM KAKHX-TO OCODEHHBIX YCJAOBHH (OpMHPOBaHMHSA
CTOKAa Ha oTAeabHbX Bofaocbopax. Ilpnuem, kak noxassiBawT TabJl.
3.4 n puc. 3.2, s3tu ocobeHHbIe YCJOBHA ualle BCEro NposABAHWTCA Ha
ogochopax, pacnoJOoMeHHLIX B panonax HWHTEHCHBHOIO HCNOJL30BA-
HHA PeK B HAapPOAHOM XO3fHCTBe, XOTH XO3sHCTBEHHasd JeATeJbHOCThb
W 1e eJHNCTBeHHas TMPHUYHHA, cnocoflas BHI3BAThH HecAy4Yanlbli Xa-
pakTep rpPpynnHPOBaAHUA JeT pPasJHYHOH BOAHOCTH H BLICOKYIO BHYT-
PHPALHYIO KOPpeJafllHio B psajax MO HH3KOMY CTOKY.

Tak kak B anajn3e HCMOJb30BaHbl MAaTépHaJbl HAaOJIOACHHIT HA
pekax ¢ pasjJHuHBIMH pa3MepaMH BoJ0cOOpPOB, TO HHTEPECHO oOle-
HHTh, HAa KaKHe rpajailHH nJjouiajeid npHXoiuTcs HauboJbllee KOJH-
HECTBO PSAOB C HecAyYailnblM XapakTepoMm rpyHNNHPOBAaHHA JeT pas-
amynoil pogHoctd. Oxkasajoch, 4TO MO CPelHHM MecHAYHLIM 3HMHHM
MHITHMYMaM Hec/JYYaHHLIe pHAbl XapakTepHbl B OCHOBHOM JJs Cpel-
HHX M KPYINIBIX pek, a no abcoawoTibiM MHHHMYMaMm — AJd MajbixX
(raba. 3.5).

Uro e KacaeTcsl AJHTEJALHOCTH MnepHoaa HabJawAeHui, To Aad
oGenX XapakTepPHCTHK MHHHMAJLHOrO CTOKa yalle BCero Hecjayuai-
HbIfl XapakTep rpyNnHpoBaHus JET NOBLIMIEHHOH H MOHHMKEHHOH BOA-
HOCTH OTMeuadcs B IJHHHEX psaax (taba. 3.6). Tak, na pekax ATC
paael ¢ nepuogoM nabmogenunit 70 ner u Gojee NPAKTHUECKH BCe
HMET HecaydalHplil XapakTep TPynnHpoBOK JieT B KojiebaHusix aob-
COMOTHBIX MHHEMYMOB. [lnHHble pAaAbn N0 00eHM XapakTepHCTHKAaM
munumaasioro croka pek ETC wame umeror cayuvyaiHblii Xapakrtep
FPYNIAPOBAINHA JIET € Pa3JHyHOi BOLHOCTLIO, ueM Ha A3HaTcKO#
repputopun.!

']

! Cﬂj"iﬂﬁHﬂETh IKCHCPHMENTAABIIBX AAHHLIX B lIpHHIHOC He JO0JKa ORITE CBH-
iaHa ¢ NpOACIKHTCALHOCTLIO Habmoaenni.— [Tpum. ped.
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Tatanna 3.6

Pacnpenenenne (%) HecayuafiuiXx pRAOE B 3aBHCHMOCTH
OT LAHTEALHOCTH HalmoneHu A

Mepuog HabaKAeEHHA, ACT

Teppuropua
40 ‘ 41—50 51—60 \ G1—=70 l 71—80 ‘ 80

IHMHHN CpellHHA MECHYHBIH MHHHMYM

ETC | 11 | 17 19 | 10 29 29

ATC 15 31 | 28 70 I 66 75
AGCONIOTHBIH MHHHMYM

ETC 37 a7 34 54 33 o9

ATC ‘ 40 | 40 52 62 80 100

Takum oOpasoMm, OUEHKa CAYUaNHOCTH T'PYNNHPOBaHHA JIET NMOBHI-
IEHHOH M MNOHHMEeHHOH BOJANOCTH NOKasaJa, 4YTO0 HaKOoIJennee 3a
NepHoJL HHCTPYMEHTAALHLIX HabJIONeHHIl LaHHBIE [0 MHHHMAJILHOMY
croky pek CCCP pasapeastorcsa Ha ABe Cpyniibl:

a) nad DOJbIIel 4acTH HCNOJL30BAHHLIX B aHaJiH3e MHOIOJEeTHHX
pAnoB (npuMepiio 75 % Mo 3MMHHM MHHHMyMaMm H HeMHOrHM OoJee
50 % nmno abGcoawTHHM MHHHMYMaM) XapakTepHo [rpynnHpoBaHue
JIET [OBBILICHHOH H NONHMKEINHol BOJAHOCTH NOBTOPAEMOCTLIO H MpO-
JOJMKNTEJBHOCTbIO, HE NPOTHBOpPEUAlHMH MOJAEAH CJAy4anHoH mnocJje-
AoBATENBLHOCTH; !

6) Misi OCTAJBbHOI HACTH MCMNOJb30BaHHBIX pPAAOB Habaw0AEHHH
VCTAHOBJCH HeCJyuaiHblif XapakTtep rpynnHpoBaHHA JieT [IOBbIIIEH-
Ol M noHMMKEeHHOH BOAHOCTH, BHpamawlHicad B 00pasoBaHHH
CJAMIIKOM MaJoro uHcja TrpYNNHPOBOK npH Bechbma Oo0JablIOH HX
nJHbe. YCTaHOBAGHIBI Hecayudaiiliblii Xapaktep rpynnHpoBaHus JeT
¢ PA3JHYHON BOAHOCTLIO OOJABLIOH FPYNNB PAAOB MOMKeT ObITh CBAi-
3aH ¢ HECTAUHOHAPHOCTLIO H/WJH C HOBBLIIEHHOH BHYTPHPAAHOH CBS-
3aHHOCTLIO PAAOB, NOSTOMY JaJjiee BbillOJHHETCHs aHalnW3 3THX CTaTH-
CTHUECKHX XAPAKTEpPHCTHK PAAOB HaOJIOQeHHH MO HH3KOMY CTOKY.

3.4. AHAJIH3 ABTOKOPPEJIALLHOHHBIX ®YHKLHH

OueHka BHYTPHPsAHOH CBA3AHHOCTH XapakTEepHCTHK MHHHMAJb-
HOTO CTOKa Ha MAaccoBoM MartepuaJje HabJaoJleHni paHee [ie MpoBO-
AHAACh. 3Ha4YeHHs Ko3(puuHeNTOBR KOppedslHH Mexay CMemHLIMH
WJACHAMH JAJA  PAcCMATPHBACMBLIX  PAAOB  HaOGMIOAEHHA  MEHAJHCDH
B IIHPOKOM jHanasoHe — oT oTpuuateibhbix ao 0,91, as nonasas-
jollero GOJMBIIHHCTBA HCCJAeNOBAHHBIX PSAOB nepsbie Kos(pQHIHEHTH

| 3710T BWBOA OCHOBANW 114 OUCHKC CJAYYARHOCTH N0 HUJAHBHAYAJALHLM pRAaM
peisoro croka npi 5 Yy-Hom yponue snaunmocti— Hpus. ped.
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ABTOKOPpPeISIHE  NoJoKHTeAbHbe, OTpuuatesibible 3HayeHHs r(l)
yalle BCTpedaduch B PAZax SHMIHX MHHHMaJbHBHIX pacxofoB. Pac-
npegesciie KOIDGHIHENTOB KOPPEJNALUHH MCKAY CMEMKIBIMH HJje-
HAMM CTOKa npeicrasjaeno na puc. 3.3 v B Tadna. 3.7.

Jlas Becex paceMartpHpaemux cosokymnHocteii pek Ha ETC, ATC n
B uejom no CCCP ansa obenx xapaxkTepHCTHK MHIHMAaJbHOI'O CTOKA
uacToTHBEe pacipeaenedusa r (1) okKasajanch ABYXMOAAJMbHLIMH. Jas
JUMHHX MHHEMYMOB HamnboJje¢ uacto BCTpeuasauch snauenna r (1)
s rpagauuax 0,01—0,10 n 0,21—0,30. B coBoKYNMHOCTAX HaHMeHBIIHX
pacxoioB MoAm npuxoasrcs Ha rpagaunn 0,21—0,30 u 0,41—0,50.
MnTepecHo OTMETHTh, YTO TPH aHaji3se cosokynuoctd r (1) B psaax
rogosoro croka no 140 moctam Ha pekax mupa EBkesHueM TakmKe
noJyudeno ABYXMOJaJibHOE pacnpejeleliuie [112]. 910 0bOcTOATENBCTBO
3aCJAYIKHBACT BHHMAaHHs, Tak Kak ABYXMoOJaJblible pacnpeje/ieHus
MOAYUCHHl /S OATH He3aBHCHMBIX coBokymuocreir r (1). Ilo-sui-
MOMY, cOBOKynmHocTH r (1) cocrapjeHsl H3 HECKOJbKHX pacnpejede-
HHIl ¢ pasaHyibIMH LEHTPaMH.

B unTerpasbibiXx KPHBBIX pacipejiesieHHs OTMeuacMbe ocobento-
CTH PACCMATPHBAEMbIX COBOKymHocTeil r (1) WHBeJAHPYIOTCS. HMure-
rpajbliple pacnpenenenus r (1) oxasanuch CHMMETPHUHEIMH B COBO-
kynHocTH r (1) HaHMeHbIIHX pacxoloB MelHaHa coBmajgaer, a B CO-
pokynHocTH 7 (1) 3MMHHX MHHHMYMOB G6JH3Ka K CPeAHEMY apume-
tHueckoMy anauennio psina (cm. puc. 3.3). Cpeanue sHaueHus r(l)
B 0GEHX COBOKYMHOCTAX OTJAH4aioTcss noytH Ha 50 %.

BHNOJHSJICH TakKe aHajlH3 OJHOPOANOCTH mnepBhIX KO3 HIHeH-
TOB KOPPeslHH N0 OTAeNbHBIM (pH3HKO-TEOTpaHuYecKHM paHonam
¢ GAH3KHAMH ycaoBusMH ¢dopmupoBanus ctoka. OneHka OAHOPOAHO-
et r (1) B KamaoMm pafione OcylIeCTBAAJAChH NYTeM CPABHEHHS SM-

Tabauna 3.7

PacnipeaeneHHe IMNHPHYECKHX 3HAYCHHA NEpenX KOIPPHUHEHTOB
KOPPENALHH MO Pa3anyHBIM TPARAUHAM

Yueno nocrop (%) ¢ r (1) B yRAO3AHHBX FpagjanHAx
SRMNER MEEEMEXL NEE CPORHNY HauMensliHe FroloBsEe Pacxoas
Inavenun r (1) MECHYHME DACXOMN Al
ETC ATC CCCP ETC ATC CCCP
=0 20,6 10,6 17.4 4.2 4.1 4,2
0.01—0,10 19.1 10,6 16,4 9.6 9.4 9.5
0,11—0,20 14,4 15,9 14,9 11,6 11,0 11.4
0.21—-0,30 16,1 19,1 17.1 15.6 15,2 15.4
0,31—0,40 10,7 12,2 11,2 15,3 14,4 14.9
0,41—0,50 8.5 14,3 10.3 16.7 17.6 17.1
(0,51—0,60 5,0 9.0 6.3 13,4 13.3 13.4
0.61--0,70 3.3 0.9 4.4 8.0 8,6 8,2
=0,70 2,3 1.4 2.0 9,6 6.4 59
Cpenune 0,20 0,28 0,23 0,36 0,37 0,37
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nUpHYECKHX 3Hauenuid r (1) co cpeiHHM 3HAYEHHEM, MOJYYEHHBIM
nasa paiiona, uepes z-npeobpasosanne Pumepa [64]. Pafiondas coso-
kynHOCcT 7 (1) yCA0BHO cuMTajZach OJNOPOLHON, ec/H Ne MeHee */3
r (1) 3HAauUNMO He OTKJOHAJHCH OT cpexiiero 3nauedus. B raba. 3.8
NPHBOLATCA PE3YJAbTaThl OUEHKH OAHOpoAHOCcTH r (1) no orTaeabisIM
paitonam, BuinoJHeHHsie npu 5 Yp-HOM ypOBile 3HAUHMOCTH, H Cpell-

HHE 3HAYEHH:A F(]] A5 OAHOPOAHBIX COBOKYMHOCTeld. AHaan3 ToKa-
san, uto Aas Goabwuncrsa paiosos CCCP coeokynHocTH r (1) 3uM-
HHX MHHHMAJbHBIX H HaHMeHBIIHX PACXOJ0OB OKa3aliMCch 1e0JHOPOA-
HBIMH. |

M3-3a memocratouHoi AJHTEJBHOCTH MHOTOJIETHHX pPANOB MO ped-
HOMY CTOKY 3MIHPHUYCCKHE OIEHKH BHYTPHPSAHOH CBSi3aHHOCTH, 1O-
JyueHHbIE 10 HHAHBHAYaJbHBIM pAAaM, MOryT HMeTh OoJibliHe TO-
rpemtHocTd. Jlig nNoBbIEHHS HATEKHOCTH OILGHOK BHYTPHPSIHOH
CBA3aHHOCTH PEKOMEeHAyercs IpynnoBod aHaan3. B npakruke nccae-
NOBAHHSA KOPPEJASIHOHHONH C¢BA3aHHOCTH TOAOBOrO0 CTOKa OCHOBHOE
sunManne yieasiercsi meppoMy kKoshouunenty AK® Kak enHNCTBEH-
HOMY TMapaMerpy B NPHHATOH AJAf ONHCAaHHWA BEPOATHHIX KojebaHH
Moaedan npocroii mend Mapxosa. Ilpu rpynnosom anaause r (1) ro-
IOBOTO CTOKA HCnbITaHB JiBa npHema: |) rpynnuposanue r (1) mo
PasJHuUNBLIM Tpajauusm MOAyJas croka [72]; 2) rpynnuposanue r (1)
B padoHax ¢ OAHOTHMHBIMH (PH3HKO-reorpaHYECKHMH YCJOBHAMH

Tataunua 3.8

Ouenka OJHOPOAHOCTH COBOKYNHoCTeH r (1) W CPEAHME 3HAYEHHH (1
no OTAGABLHBIM pafioHaM. 3HMHHE MHHHMANbHLIE PACXOAM

Oueska ogno- e
Paiion “'-{Ijg:;l: I.I;‘lﬂnllﬂﬂqil. r (1
g =005

Konkcknii m-oB 16 - 0,27
Kapeans, Ceeepo-3anag ETC 36 i 0,17
Cesepnuiit Kpait 43 e r
[IpuGantuka 56 35 0,13
BeaopyccHn 36 pE: 0,11
3anajnag YkpanHa B Moajanus 21 — S
Cpeaiiee u Humnee IToawenposne 31 —_
Baccefin oua, Ces. Jlonua, [lpuasosre 45 — S
Bepx ne-Bosxekuil ), e — —
Hacceiin Kamsl 40 e £
Humnee INosoamne 26 —_ v
bHacceiin ToGoaa 17 T e
HenTpaatuwit # [Omumit Kasaxcran 17 P 0.34
Anrait, 3an. Cubupe, Cepepunii Kasaxcran 36 — -
Anrapo-Ennceficknil 37 S 0,24
Jleno-Mnanruperuii 28 -+ 0,27
Hansuufi Boctok 28 - 0,27
Cesepo-Bocrox CCCP, Kamuatka 14 — —

[IpraMeuawnne 3uakoMm «|» OTMEYEHB! CAVYAM, KOTJa THNOTC3a OANOPOAHOCTH
COBOKYNMHOCTH r (1) nprHumaercd.
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[25, 79]. O6a sTux npuema nenpHeMmJaeMmbl A5 aHAAH3A KOppeasiuu-
OHHOH CBA3AHHOCTH MHHHMAJBHOTO CTOKA, TAK KaK HeT [OKa3a-
TEJALCTB, 4YTO MHOroJeTHHe KoJebaHHd MHHHMAJALIOrO CTOKa OTBe-
Hal0T MOojean mpocroro npouecca Mapkosa. Kpome toro, nmpeasapii-
TEALHBIH aHaJn3 KOI((HUHEHTOB KOPPeJAUHH pPACXOJOB CMEMKIbIX
JIET B PaHOHAaX ¢ OAHOTHIHBIME YCJAOBHAMH (OPMHPOBANHMA MOKa3al
HX HEOXHOPOAHOCTh. ITO MOTPEOOBANO MOHCKA HHBIX NyTeil.

[Tpoemotp nocrpoennsix 1400 KOppeJjorpaMm nokasaj, uto mHO-
FOJETHUM pAlaM 1Mo oDeHM XapakTepUCTHKAM MHIHMAJLHOTO CTOKA
CBOHCTBEHNO HECKOJILKO OCHOBHHIX THnos AK®, pasanvaomuxcs
JHAYCHHAMH KO3((HUHENTOB KOPPEMAUHH H XapakTepoM HX 3aTyxa-
HHA C pOCTOM T. BH3yanbHO BbIAeAsioTCst TPH OCHOBHBIE TPYMMH
AK®: cnabasi CBA3b MEKAY CMEKHBIMH uJeHaMiu psiia W cayuaiiinie
KOJMe0anks BO3Je HYJEBOTO CpPeAHero npH GOJLIUHX T, CYLIeCTBeHHast
KOPPeJIALLESA MEXAY CMeKUBIMH WienaMu psijla, peskuil cnaj ee npH
T=2 roja u cjayyaiikpie KoJeGanua OKOJO Hyas OpH nocAeAYIUIHX
CABHI'AX; BLICOKAsi KOPPeJIAUHS MeXAYy CMeXHBLIMH 4leHaMu pAfa H
MELJIEHHOC 3aTyXaHHe ee Mo Mepe pocTa T.

Han oGbekTHBHOTO pasgetennst nocTpoennbx AK® na rpymno
Ouin ucnoabsosad aktopheiil ananns [18, 30]. dakropuulii aHaaus
I03B0OJIET COBOKYMHOCTh OOBEKTOB, ONHCAHHLEIX HAGOPOM NPH3HAKOB,
PA3NCJIHTE 1A HECKOJIBKO IPyNM, B Ka)KA0H H3 KOTOPHIX AOMHHHPYIO-
UIEE BJIHAINHE HMEET OAHN HJH 1HECKOAbKO (PakTOpoB, NMpHUEM KOJIH-
HECTBEHHBIC NOKasarenn CcaMHX (PAaKTOPOB B aHalNH3e HEe Y4acTBYIOT.

C nomowbio ¢akTopioro amnajusa BEINOJHEHO pasjcaenue 1a
rpynnbl - AK®  aumunx  munumymos pek ATC, npeacTas/ieHHbX
10 nepBoiMH  Ko3(pHUHCHTAMH _aBTokoppeasuun. Marpuua r (1)
pasmepamu 191X 10 uerko pasnennnacs Ha ape rpynne. M3 obuieii
COBOKYMHOCTH B OT/lelbHYl0 rpynny soiaenausucs 30 nmocros. Xapak-
TePHOH ocobeHHocTbi0 AKD Buizesennofi rpynnel gpisercsi BHICOKAS
KOPPeJsiulHOHHAA CBA3AaHHOCTL U caaboe 3aTyxaHHE ce NpPH BO3pacTa-
HHH T. Pesyabratel (hakTOpHOTO aHajhsa, TakuM oGpa30M, NOKA3aaH,
4TO rpynnosoii anajus AK® HeoOX0AHMO OCYHIECTBJATL € YUYETOM
HE ONHOTO, a NBYX OCHOBHHIX mOKa3saTeJieil: nepBoro KosapQHuHeHTa
AK® 1 xapakrtepa 3aTyxallus KOpPpeJSiLHOHHOH CBA3H BO BPEMCHH.

Has nepebix 10 suavennit r (1) Beex nocrpoeHHmx AK® Guaa
[IpOBeNeHa OlENKa 3HAYHMOCTH OTJIHYHA OT HYJAS [0 KPHTEpHIO
Heiimana [I11, 79]. Ha ocHoBamni pe3ayanbTaToB OLEHKH 3HAMHMOCTH
r (T) B COBOKYNHOCTAX OGEHX XapaKTePHCTHK MHHHMAJABLHOFO CTOKA
OKa3aJloCh BO3MOMKHBIM BLLIEANTL caeayiomue tpu thHna AK®:

1) AK®, -1as KOTOpLIX CBfA3b MEXKAY CMEKHLIMH H Oojec yia-
JIEHHBIMH uJieHaMu paaa Oblja He3HAUYHMOIN:

2) AK® co 3mauumoil cBfsbio npu casure na 1—2 rona u OTCYT-
CTBHEM CBSA3M NpH caBHre GoJice ABYX JieT;

3) AK® co snaunmeimu 7 (1) npu casarax wa 3 roga u Godee.

CratucTHueckHii aHalH3 NOJAYYEHHBIX cOBOKYmHOcTeir AK® Bbi-
Aenentipix Tpex tHnoB Aas pek ETC u ATC nokasaxn, yro cosokyn-
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‘wocetH r(T) NpH PazANUHBIX T ABJAAIOTCA CAYYAHHLIMH BeIOOpPKaMH,
OTBEUaIUHMH HOPMalbLHOMY 3aKOHY pacnpejiejieHHss ¢ MarteMaTHye-
CKHMH OXHJAAHHAMH H JIHCOEPCHAMH, COOTBETCTBYIOWHMH BhIOOpOU-
HuIM oueHkawm [11].

['merorpaMmbl 4acToT W HHTErpajibHbie KpPHBHIC pacnpeaeseHus
nepebuiXx  KO3(QQHIUHEHTOR KOppeasiiiy [AJA Kaxaoro H3 Tpex pac-
cmarpusaempiX Tunos AK®, npupesenssie Ha puc. 3.4, NOKa3uBaior,
uyTo anddepeHHaabibe KpHBLe pacnpefesenus AJs obeHx Xxapak-
TEPHCTHK MHHIHMAJBLIOr0 CTOKA CTAHOBATCH OAHOMOAAJLHHMH H 0O-
Jiee cHMMeTpHyYHbMH; OoJiee NOAOOHBIMH CTaNWOBATCH TaKXKe W HiTe-
rpaasiipie pacnpenenesusn. I'lpun rpynnuposanun AK® c yuyerom aByx
OCHOBNLIX MOKasaTte/jed KOppeadlHOHNoN CBA3AHHOCTH TPAKTHYCCKH
COBMAJAAIOT HHTerpa/ibiibieé KpHBLIE pacnpeje]eHHs nepBblX ABYX TH-
noe AK® aas MHHEMAALHEIX 3HMHHX H HaHMEHLIIHX TOJOBHIX pac-
xoaos pexk Coioza. Hekoropoe pasaanuse, HO CYUIECTBEHHO Melbluee,
gyeM Ha puc. 3.3, coxpansercs aas IlI-ro tuna AK®. Ilo Bceit suan-
MOCTH, HcHoJb3oBanuuili  npuem  rpynnupopanna  AK® aan
I11-it rpynnet 11e B NOJHON Mepe YYHTHIBACT OCOGEHHOCTH KOppessiH-
OHHOH CBA3aHHOCTH MHOTOJIETHHX PAAOB MO MHHHMAJBHOMY CTORY.

[Tpepenn koaebauuii r (), BLHOOPOYHBIE OUEHKH CPEAHHX r(t) u

CTalaapTihliX OTKJOHEITH ﬂ';“j , paccunTaHHbEe a1 EGBDK}'HH{}CTEﬁ

r (t) npH pasAnYHBIX T B KaxXJOH H3 Tpex paccMaTpHBaeMbIX rpymmn

AK®, npusesenst B Taba. 3.9. B srvoii Tabaune ykasaHe cpejHue
@

KBaapaTHueCKHe nNorpemnoctTH o- OpAHHAT 4aBTOKO eJIALHOHITOH
P P (1) P -

(pYHKUHH, onpegeasieMbie no gopmyJie

U;' 1 R (] _[;{T]]I)‘F'\/E_T“ | ’ {31} |

rae n— cpeanunit nepuoa HaGmwoaenuit B kaxaon rpynne AK®.

O6wuit Bua noaydyennwx cpeanux AK® rtpex THnos jajas MHHH-
MaJbHOrO cToKa npueeaed Ha puc. 3.5. [locrpoennnie cpennne AK®
no HesaBHCHMBLIM JaHHbiM HaGjawaennin Ha pekax ETC u ATC ncex
Tpex THIOB XOPOLIO COBNAJAIOT H MO BHemIHeMy BHAY H 110 3Haue-
nuaAM r (1) (Taba. 3.9). baunskumu no abcoATHOMY 3HAYCHHIO OKa-
3aJIHCL TaKMkKe CTAHAAPTHHE OTKJOHEHHS NpH pasauuHex 1. BecobMma |
nopoGHeiMH noayuyeHsl AK® Kaxjgoro THna ajaa AByX paccMaTpHBa- |
eMBbIX XapakTepHCTHK MHHHMAJABLHOTO CTOKA — 3HMHero H abcoJioT-
HOr0 MHHHMYMOB. 3T0 mnossojser o0beAHHHTh coBoKynHoctn AK®
H noayuntb cpeanne AK® aas muuumanshoro croka pek CCCP, ot-
pajaiollie OCHOBHbIE 3aKOHOMEPHOCTH BpEMeHHOH CBA3AHHOCTH pA-
0B MO MMHHMAJLHOMY CTOKY H XapakTep ee 3aTyXaHHs BO BPEMeHH
(raba. 3.9 u puc. 3.6).

Takum ob6pasom, rpynnosoft anannz AK®, BenoJHeHHHH ¢ yue-
TOM JABYX OCHOBHBIX [OKa3aTeJieil KOpPpeJfLHOHNOH CBA3AHHOCTH, MO-
Ka3aJj, 4TO MHOTOJICTHHM pagaM no MunuMasasnomy croky pek CCCP
CBOMCTBEHHLl TPH THNA ABTOKOPPeNAIHOHHBEIX (yHKUHH, KOTOpHE
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Puc. 3.5. Cpeanne AK® tpex Tinos ans Munumaasnoro croka pexk CCCP.

fird o

1

2

10-% mem

T 3axas Ma 717

Yy 0 nog- —
OGosuagennsn Tun AKD lﬂn n N ner
E—HEMEHA MEAEMYM
1 ETC: 1 238 46,6
2 ETC. 11 B4 49,9
3 ETGC: 111 7 5.0
4 ATGC | 87 43,56
b ATC, 11 71 48,9
6 ATC, 111 33 55,0
G—alcoNOTHHA MHEEMYM

1 ETC, 1 141 43,1
2 ETC 11 174 48,2
3 ETC, 111 139 48,3
4 ATC. 1 102 42
5 ATC. 11 172 44,3
& ATC, 111 78 46,6
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PasHYaOTCA KaK TeCHOTOH CBH3H MEXKAY CMEKHBIMH YieHaMH, Tak
H XapakTepoM 3aTYXaHHA 3TOH CBA3M.

AK® nepsoro Tuna xapaktepusyiorcs Magammi (Mmeree 0,10)
3HAYeHHAMH KO3((QHUHEHTOB KOPPEJAUHH MEXKAY CMeXHBIMH uJje-
HaMH H CAYYaHHBIMH KOJeOalHAMH OKOJIO HYJf [PH TOCHEAYIOUIHX
capurax. Mapectno, utro AK® Takoro THma cpoficTBeHHBI npomeccam,
KOPpPeJAIHOHHO caabo- nan 1e CBA3aHHbIM BO BPEMEHH,

r(t)
HrEl""

!
2
J
4
)
()

-0,2 [ I I | |

g 2 & & 8 i< -
Pre. 3.6. Cpegune AK® munnmansuoro croka pex CCCP.
OGoanauennn Tan AKD “:]-l;%:nu N aer

IEMHB] MHHBEMYM :

1 1 325 45.2"

2 11 155 19,1

3 111 110 58.0

AGconOTEME MEHEMYM

4 I 2356 43.3

5 1l 356 16,2

6 111 21T 47.9

Has AK® sroporo TtHnma xapakrtepna GoJee BBICOKAf CBfi3b Me-
HKAY CMeXHBIMH ujgeHamu pana (xo 0,40) u saryxaHHe ee no 3a-
Koy r (v)=r (1)*. dasn onucasns npoueccos ¢ AK® rakoro Thna
B NPaKTHKE TIHAPOJOrHYECKHX PacueTOB IIHPOKOE NMpHMeneHHe Haxo-
AT Mojeab npoctoil uenu Mapkosa.

Tperuii Tun AK® xapaxkrepusyercs camoil TECHOH CBA3BI MEXIY
cMeHbMY yiaedamu (0,48—0,54) u Gosiee MeANCHHBIM YMEHBUIEHHEM
ee ¢ pocrom r. Jlns onucanus 3atyxaHud r(t) BHOJHE NpHEMJEMOE
npubnuxkenne gaer npeptoxendas I'. A. Anekceesnm [2] ¢popmyaa
C JAByMa napamerpamu: KOS(QOHUHEHT KOPPEAALUHH MEMIY CMex-
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HEIMH dJeHaMH psiga r (1) u 3Hamenarte]h reoMeTpPHYECKOH mnporpec-
CHH ¥, T. €.

r(t)y=r(l)y<'. | (3.2)

3HaMenaTeJb TeOMETPHYECKOH TNPOrpeccHH y paBeH B CpeaHeM
nas ofenx XapakTepHCTHK MHHHMaJjbHoro croka 0,85.

Cneaiyer OTMETHTb, 4TO KOPpEJslHOHHAA (YNKUHS ¢ AByMA He-
3aBHCHMBIMH mapaMerpamu r (1) ® y noayuena 4HCTO TEOpETHYECKH
B NPEANOJONKEeHHH, 4TO OHAa MOMKeT CJAYXHThL AJAS annpoKCHMalHH
MHOTHX SMNHPHUECKHX Koppenasudonnux ¢yukuuii [2). Oxnako sto
BAXKHOE MPEeAnoJoXKenHe He HMEJ0 NPaKTHYECKOro HCnoJb30BaHHSA
B THAPOJOTHUECKHX HccaemoBanusx. Bmecre ¢ teMm dyukuus (3.2)
apJsieTca o6LIHM BhIpaXeHHeM AAf WHPOKOro KJjaacca aBTOKOppeJis-
UHOHHBIX (PYHKUMII, B yacTHOM cayuae npu y=r (1) ona obGpauaercs
B aBToKOppeasuHonnyio ¢yukuuio r (t)=r (1)*. Hurepecio Takxe
OTMETHTB, UTO AJICKCeeB TEOopeTHYEeCKH MOKasaJ, uTo B NpOCTOH LenH
Mapkosa kosgduiHeHT KOppeadlunH MexX1y CMeXHBIMH 4YJAeHAMH
paaa r(1) ne moxer Guite Goaee 0,5. O6GpaGoras OoJblIoe KOJH4Ee-
CTBO PAJ0B NO MHHHMAaJbHOMY CTOKY PeK H Jajiee 1o ocafkaM H TeM-
nepatype Bo3jyXa TeNJoro fnepHojaa, Mbl NOJYUYHIH SKCHEPHMEHTaJb-
HOE TMOATBEPHK/AEeHHEe ITOTO TCOPETHYECKOro BHBOAA.

Tperuit Tun AK® MHOroJeTHHX pPAAOB NO MHIHMAaJLHOMY CTOKY
cO 3HAUHMOI KOPpPeJAUHOHHOH CBf3bl0 MPH 3anasablBaHHH B CPeAHEM
na 5 ner, a B pase cayuaes go 10 jer u Gojee, xapakTepHayer npo-
lleccsl, MO BCeH BHAHMOCTH, CVIIECTBEHHO OTJIHuAIOUIHECH OT MpoIec-
COB ¢ OTCYTCTBHEM BpeMeHHOIl KOppeJsuHOHHOH CBA3AHHOCTH HJH
¢ BHYTPHPAMHOH KOppeJasiuHel MO THOY MPOCTOH MAapPKOBCKOH wLemH.
Bo3aMoKHO, AJf ONHCAHHA TAKHX MPOLECCOB NPHEMJEMOH OKamXercs
Mojenb ciaoxpoi unenw MapxkoBa HAN JpYyrHe aBTOpPErpeccHoHINbIe
voaend. dtot Bonpoc TpeGyer 6GoJjee rayboOKOro M3y4eHHs CTPYKTYPHI
BpeMelHBX pAAOB H pa3paboTKH MeTOJ0B HJAEHTH(HKAUHH ajleKBaT-
HBIX Momedell AJs ONHCAHHS BEpPOATHLIX KOJeOAHMH peuloro CTokxa.

Takum o6pa3oMm, BwmOGpanHbii npuem rpynnuposasnss AK® peu-
HOrO CTOKA AAf noJyuenus Gosee HageXHBIX CPelHHX OLEHOK Bpe-
MEeHHO CBA3aHHOCTH MHOrOJIETHHX PSAJA0B BO MHIOroM onpeaessier
KOHEeYHHIH pesyabtar. B noae3y paccMOTpeHHOro Bbllle mpHeMa
rpynnupoanus AK® ¢ opuentanueid Ha ee JBe BaKHeHIHe Xapak-
rePHCTHKH TOBOPAT COMHEHHS, KOTOpbie BO3HHKaIOT B OTe4eCTBEHHOH
i 3apyGexioil JHTepaType O BO3MOMHOCTH YMECTHTb BCE€ MHOroo0-
pasie THAPOMETEOPOJOrHYECKHX MpPOIeCcCOB B «MPOKPYCTOBO JIOKE»
npoctoil uenn Mapkosa [84]. |

HurepecHo npocjeliTh, KaK PpacnpeAcisioTCsi N0 TeppHTOPHH
CCCP ruapofiorHueckue MocThl, MHOroJieTHe Pkl MO CTOKY KOTO-
puix HMeioT pasanynsie THne AK®. B Ttaba. 3.10 anas oraespHBIX
(pmanko-reorpaduuecknx paiionoe H B uesom no CCCP nokasano
cooTHomenne uncaa nocroB ¢ AK® soigesennsix Tpex THnos. B ue-
JOM N0 BCeM HCCHeAoBaHHBIM mnoctam GoJjee NOJOBHHB pPANOB MO
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JHUMHHAM  MHHHMaJAbLHBIM pacXollaM XapakTepHusyercs OTCYTCTBHEM
HAYAMOfl KOppeasiiini BO BpeMeid; npuMmepro '/y psiioB NMeIOT 3Ha-
UUMYIO CBSI3b TOJABKO MEKAY CMEKHBIMH YJIeHaMH psga; okosao '/
PALOB HMEIOT 3HAYHMYIO KOPPeafillHi0 NpH cjiBure Ha 3 roaa u bo-
Jce, MpHYEM 3ameTHas yacTh pAAoB 3Toi rpynnu (npumepro 30 %)
UMECT  3HAUMMYI0  KOPpeiasiliuio npH  3ana3ibiBadid  Ha 88—
10 aer.

Jlas HauMmeHbIUHX FOAOBBLIX PACXOA0B BOALI ycTaHopjieHa OoJee
BLICOKAs BPEMCHHAS CBA34HHOCTL, YCM JAJS 3HMHHX MHHHUMYMOB. ITO
NPOABAAETCA B TOM, 4TO MeHbliee KOJWuecTso panos (okoao 30 %)
XapaKTepH3yeTcs OTCYTCTBHeM Koppeasiuuu; Goaee 409 psaon
UMEET 3HAYHMYIO cBA3b npH capure Ha 1—2 roga w okoso 25 % ps-
108 CBOMCTBEHHA 3HAUNMAS KOPpeJAAUoHHas cBaA3b npu GoJabUIHX
CABHIaXx.

IlerpyaHo npocAefHTh ONpEAeNeHNyi0 3aKOHOMEpPHOCThL B pacnpe-
nenenun no teppuropun CCCP nocros, MinoroJietiige psan 0o
MHITHMAJBIOMY CTOKY KOTOPHIX OTJIHUAIOTCHA NOBLIILIEHHON KOPpeJsLLH-
ounoit ceazanuocreio. Jlaa paiionos cesepa ETC, Llenrpanvnoit Cu-
oupn n Cesepo-Bocroka nojaBisiioumias 4acth pPsJOB XapaKTepH3y-
eTcs  Ne3naunMoil Koppedsiuell BO BpeMeHH HWJIH 3HAYNMOCTbIO ee€
npu casure na 1—2 roma (cm. ta6a. 3.10 u puc. 3.7). s pauonos
we wra ETC, Tlpuypaansi, Bepxueit Boarn, 3anagsoit Cubnpu n
Cpenneit A3 XapakTepna noBslUelHas KOPPeJHPOBAHHOCTL PAJOB
co cjaabuiM 3aTyxanueMm BO BpeMeHi.

Ortmeuaemasn TeHAEHUHS YVBeJAHYeHHs KOppeJAlHOHNOH CBA3aHHO-
CTH MHHHMAJBHONO CTOKAa JIS HOXNbLIX paiioHOB CTPAHH cOBhnajgaer
¢ BLIBOZAMH 00 VBEJHUEHHH KOPPEafllHH MeXAY CMEeKHLIMH HJje-
HaMK B pAAax roJOBOro CTOKa Jf PafioHOB C HEAOCTATOUNHIM VB-
namnennem [72]. Onanako npn paccmorpenun Ttata. 3.10 mwesoanHO
obGpaniaer Ha ce6s BHHMaHue TOT (akT, uto AJs obenx Xxapaktepu-
CTHK MHIHMAaJbLHOro cTOKa B paHoHax ¢ npeodjananneMm necpasai-
IBIX PAJOB BCTPEUAIOTCH PSALI € BHICOKOIN Koppedsilkeil Ha GOJablIHX
oTpeskax cjBHra M, HaobGOpOT, B I0KHBIX paHOHAX Hapsly ¢ MOBHI-
WEeHHO KOpPPeJHpPOBAHNLIMH PHAAMH HMEIOT MECTO pHAB C OTCYT-
creieM Koppedasuuonnoit ceszanuoctd. [lostromy xota B nenom aas
HH3KOTO CTOKA MOATBEpMKAaercs Tenacuunsa B yseawdenun r (1) aas
Pailoios ¢ HEJOCTATOUHBIM YBJIAMKIEHHEM, HO C MOJAyJeM CTOKa WiH
¢ ruaporpadueit BogocGopa Beanunna 7 (1), no Bcelt BHAHMOCTH,
ceA3zada caado.

[TectpoTa B pacnpefeeHuy pasanuHbBIX THNOB BPeMEHHOH CBSI3H,
4 Takme weogHopoanocts r (1) aasm MHOrHMX pafOHOB CBHAETEb-
CTBVIOT O HernpaBOMEPHOCTH PAHOHHPOBAHHA 3TOH XapaKTePHCTHKH
MHOroJeTHHX Koaebanuii HH3KOTO CTOKA IS Onpe/leJieHHss CpeaHHX
PANOHHBIX BEJAHYHH CBH3IH MEMKAY CMEXKHBIMH 4YeHaMH, NMOTOMY 'TO
a0CcoqI0THOE  3HAuYeHHe mnepBoro Kosgguuuenta aBTOKOPpeJAlHH

B HeMOJHOI Mepe XapakTepH3yeT 0COOGEHHOCTH KOPpeJsiHOHION CBs-
3aHHOCTH.
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[pu ocpeanennn xe r (1) no paiony OGes yuyera 3aKoHa 3aTyxa-
HHs BeJHKA BEposTHOCTL MOTepAThL HH(pOpManHio o psijax ¢ 0cobeH-
Mg AK®, Ecan conocTaBuTh AaHuble TaGa. 3.4, B KOTOpOH npHBe-
NeHbl CBEJCHHA O pacnpeaeseHHH no paioHaMm NOCTOB ¢ HecJydaHHbIM
XapaKTepoM rpynNNHPOBAHHUA JeT pPasJH4YHOH BOAHOCTH, C JaHHBIMH
Tabn. 3.10, conepxautedi cBejleHusi O pacnpeaeJenHH NocToB, MHOro-
JETHHE PALLI 110 MHHHMAaJbHOMY CTOKY KOTOPBIX XapakTepH3YOTCH
PA3/IMYHBIMKH THNAMH BpeMeHHOW CB3aHHOCTH, TO HETPYAHO 3ame-
'HTL, UTO MNOAABAAOINAS uYacThk psigoB ¢ TperbAm THnom AK® nps-
XOAMTCsi Ha pafioHBl ¢ HecAy4aWHBIMH psAlamMH. XapakTepHo, uTO pH-
1aM ¢ AJHHHBIMH FPYNIHPOBKAMH J€T Pas3jIHuHOA BOIHOCTH CBOM-
CTBEHHB KOPPeasUHOHIbie (GyHKIK TpeThbero u Broporo tHna, AK®
e 1epBOro THMa BCTPEYaeTCss B TAKHX pAdax CpPaBHUTENBNO PeaKo.
Kak nokasan anaau3 cTauHOHAPHOCTH, pe3yJabTaTel KOTOPOro npHBO-
ASTCA B CJAeAYIOUIHX pasfenax, MHOroJietnde psaiabsl 1o MHHHMAJb-
HOMY CTOKY peK, ocajlkam H TeMreparype Bo3AyXa Tenjoro nepHona
¢ MOBBIUEHHOH KOPPeJAsAIHOIHOM CBA3alHOCThI0 M HecaydaiHbeiM
FPYNNHPOBAHACM JIET Pas3Jjinyioil BOMHOCTH XapaKTEPH3YIOTCH 3HaYM-
MLIMH H3MEHEHHAMH CpeAHHX 3HaueHHil. ITH o0coOeHHOCTH CpaBHH-
TebHO 0ONBLIOA rpynnsel psaoB, KOTOpbie MO0 MHHHMAaJbLHOMY CTOKY
PeK yalle BCEero BCTPeHalTCHd B paionax HHTEHCHBHOIO XO3SIHCTBEH-
HOTO  MCMOJL30BAlHA pPeK, a no TeMmmepatype Bosayxa — BOJH3H
KPYIHBIX FOPOAOB, CBHAETEJNBCTBYIOT O TOM, YTO NOBbLIIUIEHHAN KOP-
pPEeJHPOBAHHOCTD SBJAETCH CJAENCTBHEM TeX XKe MPHUHI, NMPOHCXOMA-
IHX B YCJAOBHAX (OPMHpPOBAHHA THAPOMETEOPOJIOIHYECKHX MpOLec-
COB, KOTOpHLIE NPHBOAAT K OCOOCHHOCTAM BHYTpeHHEH CTPYKTYpHl
ppeMeHnslX  psajgoB. ABToKoppeasunoHHble (YHKUHH, T. €. TecHOTa
CBSI3H H XapakTep ee 3aTyXaHHsg BO BpPEMEHH, SABJAAIOTCH [OKa3aTe-
aamp uHepunonunoctd npoueccon. [losromy darropsl, obychaosanBa-
j0llHe  HIePUHOHHOCTL, HJAH TEHAEHUHH, B [IPOTEKAHHH [1POLECCOB,
cAefVeT MCKaTh cpeam TOi rpynne (akTopoB, KOTOpPLIE BLI3LIBAIOT
n3Menenus yeaosuil ¢GopmupoBanusa npoueccon. [loHaTHO, uTO HMH
NOJKHBL  CAVIKHTL He HeuameHnble (H3HKO-reorpaHueckue mnapa-
MeTpbl BOROCOOpPOB, 4 H3MEHENHs BO BpeMmellHd OcylldeMblX W opoliae-
MBIX MJollafed, BelpyOKH JiecOB HJH JiecOHAacaxJAeHHA, pacunaxaHio-
¢t W ypbanumsauHs Boaoc60opoB, a Takxe rjola/ibHble H3IMEHeHHS
kJanMaTHueckuX GakrtopoB. PeyHoii CTOK, HHTErpHpys pasjHuHble
rengenuud dopMupyiownx ero ¢gakropos, npuobperaer HanpasJiCH-
Hble M3MCHEHHS, OANHM H3 mNoKasaTteJell KoTopuXx sBaserca AK®
MHOTOMIETHHX pAfoB HabAOAenHH.

Heo6xoauM0 NOAMEPKHYTh OAHO BaxHOe OOCTOATENBCTBO. 3HM-
e MHHHMAaJbHBle pacXofibl BOABI, OTMEHAaeMble Ha KPHBOH HCTOLILE-
HiA cTOKAa AAA GoJabileil YacTH HCCJAeJOBaHHBIX PEK B KOHLEe 3HMHEro
MEKEHHOrO MepHoLa, a TaKKe HaWMeHblIHe 3a ToA pacXoilbl BOJLHI,
KOTOpHie Ha0JI0A3ITCHd KAaK B 3HMIIIOI0, TAK H B JIETHIOW MeXenHb
Il 3ABHCHMOCTH OT METCOpPOJOrHYecKHX YCJOBHH rojla, siBJAOTCA TO-
KOJATEASIMH NepexoAsiiuX H3 rofa B roj 3anacos BoAn B Oacceiie.
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[IpuusAT0 CYHTATh, YTO NOBLILEHHAA KOPPEAHPOBAHHOCTH, CBOICTBEH-
Hafg pALaM rofloBOro cToKa, o0ycJaoBJeHa 3allacaMu nepexoasuiel
Biaary [112]. Ananuz AK® aByx 5/4¢MeHTOB MHHHMAJABLHOTO CTOKA,
XapPaKTEPHIYIONIHNX 3anacekl nmepexoislied Bjgard B OacceitHe, He MOMA-
TBEPAKLAeT 3TO IPHHATOE NpeJcTaBjJeHHe, [OCKOJAbLKY npeobaanaio-
IWeH Tpynnoi pafos A48 060HX 3/JeMEHTOB SABJAIOTCH PSAB C OTCYT-
CTBHEM 3MAa4YHMOH KOPpPEJSLHOHHON CBS3aHOCTH. :

Takum obpazom, amnaJjin3 BpeMeHHOH CBA3aHHOCTH HAaKOMJelibx
3d NEepHON HMHCTPyMeHTaJbHbIX HaOMOAeNnil JaHHBIX MO CpPefAHeMY
MECAYNOMY 3HMHEMY H HaHMEeHblIEMY CTOKY peK NoKa3sasu:

1) Koppeasunonnas cBsi3b MeKAY CMEXKHBIMH UWIEHaMH MIOro-
JETHHX PAJAOB NH3KOr0 CTOKA CYUIECTBEHHO NOJOKHTEJLHA;

2) aas npoueccos GopMHPOBAlHg MHHHMAJALHBIX PAcX0A0B BOJLI
B MeMeHUble NepHOAB XapaKTeplnl TPH OCHOBHLIX THHA KOppeas-
IHHOHIOH CBA3H: a) aBTOKOppeasllHoHHbIe GYHKIHH ¢ BecbMa caaboil
CBA3bI0 — A0 0,10 Mexay cMeXKILIMH YJICHAMH H OTCYTCTBHEM TaKo-
BOH Meway OoJgee yaajennbiMu uieHamu psga; 6) AK® co snaue-
HHAMH NepBeIX KOo3((puuueHToB Koppeasaunun 0,35—0,40 n zaryxa-
HHEM KOpPpPeJadAlHOHHOH CBA3SH 10 3aKOHY npocroil uenu Mapxkosa;
B) AK® ¢ KOppeisilHOHHOI CBA3BI0 MEXKAY CMEXKHBIMH UjleHaMH M0-
paaka 0,50—0,55 n saryxauuem ee 110 3aKOHY I€OMETPHUYECKON Mpo-
rpeccHH, HauWHasi cO BTOPOrO 4YieHa; _

3) MHOroJerHHe psAfbl ¢ BLICOKOH KoppeasiHeil nanbonaee pac-
NpOCTpaHeHBH B paHolaXx HHTEHCHBHOTO HCNOJIB30BAHHA pek.! |

3.5. AHAJIH3 CTALUHOHAPHOCTH MHOTOJIETHHX
KOJIEBAHHH

[IpakTuka TrHApPOJOTHUECKHX pacueToB H 00OCHOBAHHA BOJOXO-
3HHCTBCHHBIX MeponpuATHi GasHpyercs HA NpeanoJOXKeHHH O cTallH-
OHAPHOCTH XaPAKTEePHCTHK PEYHOI'0 CTOKA: pacnpejesieHHe BepOsTHO-
cTell CTOKa mNpeanoJjaraercd HeH3MeHHHM Ha NpOTAMKEHHH NpoMe-
JKYTKOB BpeMelH [poworo nepuoja Habaioxenuin u Oyaylero
epHoAa 3IKCHAYyaTaluHH BOAOXO3AHCTBEHHBIX CHCTEM HJIH FHAPOTEXHH-

' Buineaenne Tpex THMOB aBTOKOPPCAAUHOHHBIX (YUKIHA HA OCHOBC HHAHBILY-
AJbHBIX N0 KamAOMy pPAAY OUCHOK 3HAMHMOCTH HX OpPAHHAT HECKOJbKD YCJ0BHO.
B nepeyio rpymny oGbeaunaanck AK®, nas KOTOpPHX CBASL MEMAY CMEXRILIMH 1ie-
HamMd H Gojece ynanenuniMi Omna nesnaunMod. Bmecte © Tem cpefuee 3naduende cMme-
HIEHHEIX OleHOK KO3(HLHCHTOB KOPPeNfuHl MeX 1y CTOKOM CMCHKHLIX JeT A4 3Tol
FPYOMNL 3HAYHMO OTAHYACTCH OT Hyad H cocranaser okoao 0,1, Hecmeuennas onenka
sToro mapaMmerpa Oyaer cule Buime. [lostomy npepcramasercs nedccoobpasHbiM
ob6bennrenne nepsoro u sroporo THRNoB AK® B omny rpynny. Tperuit THnm asToKOp-
pensunoriaX GyHKNHA, KAK NOKA3aHO JaJjce, CKOpee Beero oOGBACHAETCH BAHANHEM
XOIAHCTBERNON JeATEIbHOCTH, KOTOpad NPHBOAHT K HECTAUMOHAPHOCTH HH3IKOMD CTOKA
no cpeanHM 3IHAYCHHAM. B stoi CHTYVAUHH MCTOIAHYECKH Gonee npagHaAbHO CHa%ana
BHABHTh BAHANHC HANpPaBAENOro TPCHAa H K OTKJOHCHHAM OT Hero MHPHMEHHTD

ARTOKOPPensaUHOHHLIH anaaus.— flpum. ped.
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UeCKHX coopyxennii. Bonpocs cranHoOHApHOCTH MHHHMAJLHOrO CTOKA
PeK HCCAeAoBaHBl BechMa caabo. Bmecte ¢ Tem uMenHo Ha xapakre-
PHCTHKAX MHIHMAJALHONO CTOKa cJelyer oxuaatse OoJsiee BbIpaxKeH-
lHoe nposiBJeHHe XO3ANCTBCINONH AeATeJbHOCTH Ha BopocOopax M
B pycdax pek, HampaBjeHHOHl Ha nepepacupeaesieiHe BOMAO3aNACOB
BHYTPH rogoBoro mHKJaa.

AHanu3 CcTAUHOHAPHOCTH MHOTOJAETHHX KOJAeOaHHIT MHHHMAJLHOrO
CTOKA BBIIOJHAJICA NYTeM NPOBEPKH OAHOPOAHOCTH NEPBHIX MOMEH-
roB  pacopejlesieHds 3a aBa noJaynepuofa HabJawAeHHil B 3a nocJae-
jopateabHble AeCATHAETHHE OTPE3KH C© HCMOJAL30BAHHEM PasJiHYHBIX
CTATHCTHUCCKHX KpPHTEpHEs,

Ouenka oAHOPOANOCTH MIOTOJAETHHX PAAOB 3a HEPBYIO H BTOPYIO
NOJOBHIY MepHofa HabmoAeHuil BHIIOJHAJIACL C NOMOIBIO ABYXBH-
Oopounwx kpurepues cpapHenus Croiwonedra, ®uwepa u Koamoro-
poBa—CwmupHoBa. Haxkonaeunnili onuiT npuMeHeHus mnapamerpuye-
CKHX H HefnapaMeTpHuecKHX KPHTepHEB cpaBleHHA ABYX BHOOPOK
B PAKTHKE TFHAPOJIOTHYECKHX HCC/AefoBaluil HeoAHo3Hauen [52, 57,
82]. Tlostomy aas anaausa OAHOPOAHOCTH PAAOB MO MHHHMAJALHOMY
CTOKY OBlIH HCNOJAL3IOBAHL Mapamerpuueckue Kpurepun CThiofAeHTa
i Puinepa u Henapamerpuyeckuit Kpurepuii Koamoroposa—Cwmup-
HOBa €' TeM, 4TOOBI COMOCTABHThH MOJYYaeMble PE3yJAbTATH MPHMEHH-
reJbHO K HCCJEA0Balfi0  MHOrOJeTHHX KoJebalifil CPaBHHTEeJNLHO
c1ab0 H3YYEHHOro 3JIeMeHTa IHAPOJOrHYecKoro pexHma.

Ieckoanko caoB 06 obo6GuenHE MapaMeTpHYeCKHX H Henapamer-
PHYECKHX KPHTCPHEB CpaBHEeHHs Ha cJy4aill KoppeJHpoBaHibX BO
BpemMelH nochaenopareasHocreil [82]. Muorouncaennbie Hcc/el0BaHUA
cAeNaJdH YiKe VCTOABUIHMHCA [PeACTaBJCHHA, 4TO MHOroJIeTHHe KoJe-
Oanua ronoBOro CTOKa OTBEHAIT MOMENH NPOCTOH MapPKOBCKON LEnH.
PesyabTaThl anasusa aBTOKOPPENSLHOHHBIX (DYHKIHI MHIHMAJALIOrO
CTOKd, pPACCMOTpPEHHLIE BhIIUE, OKA3aJH, 4TO0 KoJebanHad MHHHMA/b-
HOrO CTOKa pexk oTauyaipores O0abmHM pasHoobpasuwem. Hapsaay c ue
OueHL 3HAYHTeNbHON rpyunoi psagaos (okoqao 25 %), orseyajowux
MOICJIH MPOCTOro MAapKOBCKOTO nponecca, WMeercs OoJiee 3HAYHTEIb-
Hasi rpynna paaos ¢ BecbMa MAaJoOH CBA3bLK MEXAy WieHaMmu, AAd
KOTOPBLIX BROJIHE MOPHEMJAECMOIl MOXKET OKAa3aThcsl MOHedb CAVYaHHON
He3aBHCHMON BHIOOPKH, W, HaxkoHeu, npumepno 25 % psagos HmeloT
BeChMa BLICOKHE 31AUCHHA nepBuiX KoadHUHEeHTOB aABTOKOppensiHH
i caaboe ux saryxauue ¢ pocrom 1. OyeBHAHO, NMOCJAEACTBHA NpHME-
Hennda o0OOHIEHHHIX KPHTEPHCB K pAfaM ¢ VKa3anmubMH 0cOoOeHHO-
ctamu AK® 6yvayr pazauunm.

PaccMOTpHM 3aBHCHMOCTH KPHTHUeCKHX 3Hayennit Crtbogenta ot
KO3(pHIHEHTa KOPPEASIUMN MCHKAY CMEXHBIMH ujeHaMu pafga aad
MOJZEJEH MPoCTOro MapKOBCKOro mnpouecca. [las Hekoppeanposai-
HbIX nocaecaoBareabtocteilt (r (v) =0) KpHTHuecKHe 3HayeHHs f-cTa-
THCTHK CPABHHTENbHO caabo MEHATCH ¢ H3MeHenneM o0nbema cpas-
HusaembulX Buibopok: ot 2,10 go 1,98 npn namenenun anueum ot 10 g0
100 uneHoB. 3aBHCHMOCTBL € OT BEJHYHHBI KOPPEeSiHH HCKJAIOYH-
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TeJALHO CcuabHag. Tak, ye npH BecbMa chaaboil KoppeaduHu, no-
paaka r (1)=0,10, npn anune cpaBHHBaeMbx BLIGOPOK n=25 no-
NpaBkH B KPHTHYECKHe 3Havenns f-ctaTHcTHK mocturaior 0,19, 1. e.
NepeKkpLiBalOT AHANA30H H3MeHeHHA [-CTATHCTHK NPH H3IMEHEeHHM
ofbemMa or 10 mo 100 uyneHoB B HEKOppeJaHPOBAHHLIX BHIGOpKaX.
A npn GoJsiee BHICOKOI KOppeasilliH paclulipeHHe JOBEPHTEJbNLIX Tpa-
HHIL JOCTHraer AECATKOB MW Ja)Ke CcOoTell NpoleHTOB OTHOCHTENbLHO
KJaCCHYECKHX 3HauYeHHil.

[TousiTHO, uTO [IPHMEHeHHe KPHTHYECKHX 3HaueHuil [-CTATHCTHK,
06061IeHHBIX [/l cAyyad KOppeJasuHHn no npocroil uenn Mapkosa,
K TOCJCAOBATENBHOCTAM, HC OTBEUAIONIHM 3TOH MOJleJH, HEKOPPEKTHO
H MOXEeT ‘NIPHBOAHTL K norepe HHpOpMALHH, NpeAcTaBAsioller wwan-
OoabUIKHI HIATEpeC B aHaJiH3e CTAlHOHAPHOCTH MHOTOJIETHHX pPALOB,
ocoleHio B psjlax, OTBEHAWIMX Mojean cayuaiiHoit Bmbopku. [lo--
CJASJCTBHA e lpHMeHeHHsi 0000IIeHNLIX KPHTEPHEB AJf OUCHKH Of-
HOPOAHOCTH MHOTONCTHHX pAfoB ¢ TperbuM ThnoMm AK® Tpebyior
CNeuHaNbHbIX HCCAed0BaHHH.

Heo6xoaumMo OTMETHTL ellle OAHO NoJOXKeHHe, cBAsannoe ¢ 00600-
HIEHHEM KPHTEpPHeB Ha cayyail KOppeJHpPOBaHHHX NOCAel0BaTeNbllo-
creil. dxcnepumentaibHas obpaborka 6Goabworo (GakTHYECKOro ma-
repHaja HaOJ0JEHHH MO HH3KOMY CTOKY MOKasajaa, 4To B psaax,
B KOTOPHX BH3YyaJbHO 3aMEeTHO HanpapjJeHHOoe H3MeHeHHe cpeiHero,
KaK [paBHJO, OTMEYaeTcd BLICOKas KOPpeasiHs W uyalle Bcero cJja-
Goe ee 3aTyxaHue c yBeJauueHneMm 3anasawiBanus. [lostomy npw
oyelb BLICOKHX 3MIIHPHUECKHX olenkax nepsoro Kosddpuunenta Kop-
peasuuy no obobuienHomy xKputepuio CTbioJeHTa yacTo He OTBepra-
Jach THNOTE3a CTAUHOHAPHOCTH B psjax, B KOTOPHIX OTMEYalTCH
BeCbMa 3aMeTHbie H3MeHeHHA cpeJiHero 3a MnepByi0 H BTOPYIO NOJIO-
BHHY psiaa, (pUKcHpyeMble Kak 3HAYHMbie MO KJACCHYECKHM KpHTe-
pusM cpaBHenus AByX Buifopok. [loutn Bce cayuaw HecoBmageHHs
OIEHOK THNO0Te3bkl OJAHOPOAHOCTH cpeiHux no obobOuleHHOMY M K/jac-
CHUECKHM KpPHTEpHAM OTMeualTca B pAAax, AJA KOTOPHX APYrHMH
He3aBHCHMBIMH METOJaMH YCTAHOBJIeH HecJAyuYailHblii Xapakrtep rpyn-
nupoBaHuA JeT pasanunoi Boanoctn u II1 THR aBTOKOppeasiLHONHBIX
(yHKUHIT, T. €. 3TO PAALL, CTPYKTYPY KOTOPHIX ApYyrHe MeTO/dbl Bhije-
Juan Kak ocobennyvio. Iloapasercs 3aMKHYTHIT KPyr: B psilax, B KO-
TOPHIX €CThb HallpaBJeHHOe cMellleHHe WLEHTpa pacnpeicsaenus, obyc-
JAOBJIHBaOIlEe VBeJdHYeHHe BHYTPHPALHOH CBA3aHHOCTH, NMPH OUEHKE
rHNOTE3kl CTAHOHAPHOCTH cJle/lyeT BBOAHTL NONPaBKH Ha aBTOKOP-
peJisiiiiio, VBEeJHUeHHe KOTOPOH CBA3aHO ¢ BO3MOXHOM HeCTalnoHap-
HOCTBLIO PAAA. DTH BONPOCH, C KOTOPHIMH MBI CTOJKHYJHCH NPH 3IKC-
nepuMenTanLioil padore, Tpebyior Gojee yrayOJeHHOH NMPOBEPKH.

[TockoabKY BeposiTHble KoJgebGaHns MHHHMAaJbHOrO CTOKa HeJoCTa-
TOYHO H3Y4YeHH H TMOJYYeHHbie pe3yabTaThl aHaAn3a BHYTPHPALHON
CBS341IHOCTH HE NO3BOJAIOT YTBePXKAATL, WTO AJS HX ONHCAHHA MO-
#no smbpath oany mMoienb npoctoii uend Mapxkosa, oueHka CTauHoO-
HAPHOCTH MHOrOJIETHHX PAAOB MO MHIHMaJbHOMY CTOKY OCYIlecTB-
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Jiijiach HA OCHOBAHHH KJACCHYECKHX KPHTEPHER CPABHEHHA ABYX Bhi-
O0poK, He 0000LIEeHNBIX HAa BHYTPHPSAHYIO CBA3aHHOCTD.!

XapakTepHOH 0COOEHHOCTHIO PANOB MO MHHHMAJLHOMY CTOKY HB-
JSETCS  COJepPKaHHe CTATHCTHYECKH H TeHeTHYECKH HEoJHOPOJHBIX
HEJIHYHH, TMOSIBJEHHE KOTOPHIX 00YCJaOBAEHO OcOoOBIM coYeTaHHeM Me-
TCOPOJOTHYECKHX YCJHOBHH (OPMHPOBAHHA MHHHMAJBHLIX pPacXo0OB
B OTAENBHBIC IOJbl HJIH [POCUYETAMH B H3MEPEHHSX H MOJACYETe CTOKA.
TakHe pacxoabl, pe3sko OTKAOHAIOUIHECS HAa KPHBOI paclpejeJeHHs,
NPHBOAAT K CYIIECTBEHHOMY HCKaeHHI0 3MMNHDPHYECKHX OIeHOK na-
paMeTpoB, o0cobeHHO MOMEHTOB BToporo H GoJee BHICOKOrO MOpPSIAKa
naxe B JAAHHHBIX psagax. [lapamerpuueckuit Kpurepnit Pumepa
OKa3aJcd upe3BbluaiiHO YYBCTBHUTEJALHBIM K HAJHUYHIO B PANAX TAKHX
liepenpe3enTaTHBHbLIX BeJHYHH. CiyuaeB HEOLHOPOAHOCTH AHCHEPCHII
00eHX MOJOBHH psAla W3-3a HAJHYNA B ONHOI H3 HHX HEONHOPOAHOI
BEJHYHHBL (BEJIHYHH) € OCT4JAbHBLIMH 3HAYEHHAMH psfjfla OKasaJjoch
CAHIUKOM MHOTO. [laf KoppekTHOro npumeHenns kKpurepusi dumepa
B pAllax MHHHMaJbHOro crtoka Heobxoaumo ObL1o OBl cHAaYaja BHI-
ABUTb H HCKJAWOYHTh HEpenpeseHTaTHBHbIE BeJHYHHBLI, OOYCJOBJIHBA-
ioliHe OOJIbLIHE NOTPEeIlHOCTH BbLIYHCAEHHS 3MIHPHUECKHX OLEHOK
IHCIEepCHH, a 3aTeM Yi¥Ke CcpaBHMBATh JAHcnepcHn o0enx moJOBHH
pafa. MaremaTHuecKash CTATHCTHKAa pPacnoJaraer JOCTATOYHLIM KO-
JHYECTBOM KPHTEPHEB, C MNOMOUIbI0 KOTOPBIX OCYLUECTBJASIETCH [pSi-
MOe CpPaBHCHHE XapakTepa paccedalHs ABYX BbIGOpOK 6es mpeasapi-
TeJbHOH OTOPAKOBKH Hepenpes3eHTATHBHLIX ujeHoB, OIHUM H3 TaKHX
KpHTepHeB sBiadeTcs AByxeeOopouHuil kputepuii Koamoroposa—
Cmupuosa [64].

Henapametpuueckuit kputepuii Koamoroposa—CwmupHosa o6Ja-
J4eT pAAOM npeHMyulecTs MJf PANAOB HH3KOTO CTOKa MO CpPaBHEHHIO
¢ napamerpHyeckHMH Kpurepuamu Creiofenta u Puuiepa:

a) on He TpeGyer anpHOPHLIX NPELNOJOKEHHN © THNE (GYHKIHI]
pacnpefesieHH cpaBHHBAeéMbIX BHIBOPOK;

6) He Tpebyer AMPHOPHLIX TPEANOJOMEHHIT O CTATHCTHYECKOM
PABEHCTBE AHCIIEPCHI OPH OLEHKEe OLHOPOZHOCTH CPeAHHX;

' Cratuerika Croiogenta skaovaer B cebi o6bemst nuibopok. [Tostomy ocra-
Tounoe BARATHE ofbema BHGOPOK HA pacnpenencHHe KPHTEPHA onnopoanocty Croio-
aenta HeBednko. Bmecte ¢ TeM gocTopepnas aBTOKOPPENANHA MCHKAY CTOKOM CMEH-
HLIX JeT OKasbnaer Goaee CYNECTBCHHOE BAMSIHC HAa pacnpeesiedie NaHHON cTaTH-
CTHKH 3a eéneT YMeHbluawluerocs obLeMa IKBHBAJIENITHO He3aBHCHMOH I-IH{t]ﬂpM.HLI,HH,
9T0 HC VYIATHBAETCH KJACCHYCCKHM pacnpeac/AcHHemM CThmﬂEHTﬂ. J"'l.liﬂ.i"[ﬂr'ﬂ'-IHD NnosI0-
MENHE JCH 0 ¢ APYTHMH KPHTCPHAMH OJAHOPOAHOCTH, B TOM 4Hcae ¢ kputepHem Koa-
MoropoBa-Cuupnosa, KoTopulii B KAACCHYECKOM BapuanTe paspafoTtan auiub A48 Bb-
Gopok jpocratouno Goauworo ofwema, B nepBom pasiene MOHOTPAHH OCYLICCTBACHO
ofGoflienle KPUTEPHED ONHOPOAHOCTH HA CAYYall KOppeanpoBaHHOI N0 THOY MPOCTOR
uenw Mapkosa u acHMMeTPHTHON THAPOAOrHYCCKON HHBOPMAIHW. Heyuer stux o6-
CTORTENRCTS MPHUBOANT K TOMY, 4TO M uaule OyneM OTBeprath rHOOTE3Y CTalMOHap-
HOCTH, YEM 3TO HMEET MEecTO Ha caMoM flefle, TaK KaK JOCTOBepHAs aDTOKOppefsuus
MEAHILY CTOKOM CMeXHBIX JeT p.‘:ll:l.l.llIPHET AOBEPHTCJABHLIE TPANHIK KJACCHYECKHX
KPHTEPHEB OAHOPOAHOCTH 33 CYeT YMeHLIUAWUIErocHd oObeMa 3KBHBAISNTHO HE3ABHCH-
Mol nndopmatnn.— Hpum. ped,
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B) MoJHEEe HCNoJb3yeT MH(OPMAaUHIo, cofepiautyioca B BHGOpPKe,
TaK KdK CpaBHHBAeT HeNnocpeacTBEHHO SMMHPHUECKHe pacnpeaeneHHs
BEPOATHOCTEH, a HEe IMIHPHYECKHE OLEHKH MapaMerpoB, KOTOpbie MO-
ryT coaepxartb OOJblliHe norpemHocTH.!

YUHTHIBAA 3TO, PE3yALTATH anaan3a OAHOPOAHOCTH PANOB MO MH-
HUMaJbHOMY CTOKY npHBOAfTcA no Kpurepuio Koamoroposa—Cmup-
HoBa. C nomoubio 3TOro KPHTEPHS aHaJH3 OAHOPOAHOCTH CPeAHHX
JHAUEHHH BLINOJIHAJCH COMOCTABJIEHHEM ISMIHPHYECKHX pacnpenese-
HHH pacxojoB 3a ofe nonosnnnl paga. CpasieHne 3MnupHUecKHX
pacnpeaenenns, MOCTPOCHHLIX B MOAYJALHBIX Kos(ppHuuenTax, nosso-
JSIET OIEHHTL OAHOPOANOCTL AHcnepcuil obeux nososun psaga. M ua-
KONEL, IAs HCKAIOYCHHS BJMAHHMA BO3MOXKILX PAa3jJHunil B CPEAHHX
H IHCNEPCHAX OCYIUECTBJSIJIOCH CpaBHeliHe HOPMHPOBAHHLIX Ha cpe-
HEE H JHCHEPCHIO BeJHYHH, YTO MO3BOJAJA0 OUEHHThH OAHOPOAHOCTL
(pasanuie) B MOMeHTax GoJee BHCOKOIO NOPAAKA H THNE (BYHKIHH
pacnpenesicHus.

B ra6a. 3.11 npuBoasTca pe3yiabTaThl BHINOJHEHHOMN (NpH ypoBHE

snaunimoctu Kpurepus Koamoropopa—Cwmuphosa 5 9%) onenxkn on-
HOPOHOCTH MHOTOJIETHHX PAJOB N0 MHHHMAJABHOMY CTOKY PeK 110
OTAENILHEIM (pH3NKO-reorpaduueckuM pailoHaMm n B uneaom no CCCP.
YcranosaeHo, uro GoJbliasi 4acTh aHaJH3HPyeMBIX psagon (70—
75 %) wumeer craTHCTHUECKH HeH3MEHHBle 3a nepHox HabGA0ACHHIT
CpeiHne, aucnepcun # THN (YHKUHH pacnpeneneHusi. Bussaennas
HecTalHOHapHOCTh paaoB (25—30 %) nmo MHHHMAJALHOMY CTOKY B NO-
AaBasioueM OOJAbUIHHCTBE cJyuaeB o0ycJoBJeHa H3MEHelHeMm cpel-
HHX 3nauenui 3a nepuwoa nabmogenuin. Cayuam ke paayiHuHfg JHC-
nepcHi 3a cpasHHBaeMble nOJAYNepHOAB HaOMOAEHH HaxoaHTCH
B lpe/lejiaXx TOYHOCTH METO/a ONCHKH.

[lopaitonHoe pacnpefenedne NOCTOR ¢ HEOAHOPOAHBIMH 10 Cpeji-
HHM 3HayeHHAM pagaMu nabmoaenui (cMm. puc. 3.8 w tada. 3.11)
NOKaspiBa€T Ty JKe KapTHHY, Kotopasi Obijla yCTaHOBJela npu ana-
JIH3e JIPYTHX CTATHCTHYCCKHX OcoDEHHOCTeH MHOroJeTHHx koJjeOanuil
MHHHMaJbHOTO cTOKa. HaubGoablee KomHueCTBO HECTALHOHAPHBLIX
paaoB Xxapakrtepno aas wxHsx paionos ETC, Bepxueir Boarn,
Kamni, Cpenneit Asun. Yame Bcero HectaumoHapHble pAibl MO MHIH-
MaJbHOMY CTOKY HMEeJH HecjaydaiHblii Xapakrtep rpynnHpoBaius Jjer
pPasinuHoil BOAHOCTH H TOBHIUEHHYID KOPPETHPOBAHHOCTH, O YeM
CBHETEJLCTBYET HEMJOX0€ KOJHYeCTBeNloe CcoBnajeNnne MNpHBeIeH-
HBIX pe3syanTatoB B Taba. 3.4, 3.10 u 3.11. M3-3a HeBO3MOKHOCTH
npuBecTH Bce paboune TtaGanusl no 1400 uwccaefoBaHHBIM paAaM
YyKaxeM JHlUb, YTO COBNajeHHe nepeuncaeHHBlXx ocobeHHocTell He
NPoABASETCH AJA Kaaoro OTACJbHOrO NOCTa, HO XapakTepHo s
GoJiblIelt yacTH nocToB npu o6paboTke MAaccoBOrO MaTepHasa.

' Tlapamerpuycckite Kputepun of6nuno 0oaee MOIIHHC HMEHHO 3a cder Gosee
NOAHOTO HCNOALIOBAHHA HCXOANOR craTHcTHyeckoRr wadopmauwnm.— [Tpum, ped.
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B KoTopwix Godee 25 % pAAOB XapakTepH3YIOTCH HECTAUHOHAPHOCTBIO MITHHMAJbLHOrO
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Cpasnenue cpeaHnx 3HaueHuil, BHYHCJCHHHX 3a 00a noJaynepu-
opa, noxassiBaer, uro B ueaoM nas pek CCCP xapakrtepno yBeju-
yenHe MHHHMAaJbHOIO CTOKa B TNocjieflHHe rofel HabGJgiwofeHHil, T, e.
B 50—70-e rogu. das Goabmuiictea pek (70—75 %), HenoJb3oBaH-
HbIX B aHa/H3e, 9TO YyBeJHYEHHE CTOKa He NPEeBOCXOAHT Npeac/ioB
cJyYyaiuHblX KoJieGaHHil H OKasblBaeTcsl CTATHCTHUECKH  He3HAUMMBIM.
[Ipumeprno mas !/y pafoB VCTAHOBAEHO CTATHCTHYECKH 3HAUHMOE W3-
MEHEHHE MHHMMAJbHBIX 3HMHHX H HAHMEHBIIHX TrOAOBHIX PACXOJOB
BOJBI, OOYCJIOBJENHOe yallle BCero yBeJHYeHHEM CTOKa B nocJefHHe
roagsl Habmogennii. M aue Ha oTAenbHBHIX peKax ycTaHOBJeHHAS
HEOAHOPOANOCTL CPEAHHX 3HAUeHHH CcBA3aHa co 3HAYHMBIM HOTHIKE-
HHEeM CcTOKAa B nocaenHee 30-netue.

Ilnsg caMbiX -AAHHHBIX PaAoB (¢ nepuofom Habmomenuin 60 jer
H Ooaee) Obln BHNOJAHEH anaJH3 OJHOPOAHOCTH, OCHOBANHBII HAa
CpasHeHHH 3MNHPHYECKHX pacnpejeneHuii - W F-cTaTHCTHK, BbIYHC-
JeHHbIX 3a nocaegosatesbhbie 10-jeTus, ¢ TeopeTHYECKHMH paclnpe-
aeaenusiMu Crpiofienta u duiuepa, o6obmennsX Ha cJayuail Koppe-
JHPOBaHHBIX TIOCJIEJIOBATEJAbHOCTEll MO 3aKOHY NPOCTOrO MapKOBCKOTO
npouecca [82]. CoorBercTBHe TEOPETHUECKHX M SMNHPHUECKHX pac-
npefeneHnii - v F-CTATHCTHK OLEHHBAJIOCH € MOMOUIbLI0 KPHTEPHS CO-
raacus KoaMoroposa.

PesysnbraTsl BLINOJHEHHOH OLEHKH oAHopoanoctn no 10-meTHsam
npusefenbl B taba. 3.12 u 3.13. Oasa cpaBHeHust B 3THX TabJjaumax
NpuBeJeHbl pe3yJbTaThl OLEHKH OAHOPOAHOCTH 3a NOJYNEPHOLBLL 110
06ob6mennbM KpuTepuam Croiofienta u  Puinepa, Heo60OMIEHHOMY
kKputepHio Koamoropopa—CMHPHOBA, OLEHKH THMOTE3H CAYUalNOCTH
H THI aBTokoppeasiunonnoil ¢yukuuu. Ha ocHoBanuu npuBenenubix
NaHHBIX MOSCHHM OCHOBHBIC MMOJOMEHHS, KOTOpPHE VIOMHHAJHCD
B TCKCTE.

Pe3ayabTatel  HCMONB30OBAHHBIX METOAOB OIlEHKH OJHOPOJHOCTH
CPeIHHX OKasaJHCh HEeMmJI0X0 coBHafaioliuMu. A ecaum yuecTh, HuTO
Ka[Ablll H3 HHX CpPaBHUBaeT pasjHuyHble OCOOEHHOCTH HCXOAHOIO
paga (3a aBa nmoaynepHoia no kputrepuio CThIOJEHTA CPaBHHBAIOTCH
OllEHKH cpeAnux, no Kpurepuio Koamoroposa—CMHpHOBA Hemocpen-
CTBEHHO COMNOCTABJAIOT 3SMIHPHYECKHE pacrnpejefenHs BepoATHOCTEN
3a NepBy0 M BTOPYIO NOJOBHHBL pPALa H, HAKOHEll, OLEHHBAETCH CO-
OTBETCTBHE TEOPETHYECKOro pacnpejiesienuss 3MIHPHUYECKHM pacnpe-
AeJeHHAM  [-CTATHCTHK, BBIYHCJEHHBIX 3a OTAEJbHbLIE HHTEpBaJbI
psda), TO MOJYUEHHBIMH He3HAYHTEALHBIMH PACXOMKIEHHAMH MOMKHO
npeneGpeun. Ilpn conocrasaeniun pe3yanLTaTOB OLEHKH OJHOPOJAHOCTH
cpenHnx no KpurepHio Croiofenta, o6o0meHHOMY HAa BHYTPHPSAHYIO
KOppeastiilnio, H KJaaccHueckoMy kpurtepuio Koamoroposa—CmupHosa
HecOBNafaulie OUEeHKH OJAHOPOAHOCTH CPeAHHX NOJIVYEHB! rJlaBHBLIM
ofipazoM A48 PAJOB C BHICOKOH CBA3bI0 MEXKAY CMEMKHLIMH YyjieHaMH
pajaa, MeenHo 3aryxawiueii o spemenu (III tin AK®), aasa stex
e psaj0B MO KPHTEPHIO CepHil YCTAHOBJAEH HecayuyalHnwei Xapaxkrep
rpynonHpoBanusd JeT ¢ MOBLINEHHOH H NoHuKeHHo#N Boanoctsio. To
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ecth Kputepuii Crbiogenta nociae oGo6lleHHs OKa3hlBaJcsi MeHee
MOIHLIM, ueM KoamoropoBa—CwmupHOBa, waile BCero AJM Tex PpH-
JOB, JJII KOTOPBIX JPYIHMH METOAAMH YCTAHOBJIEHH 0COGEHHOCTH
BHYTPEHHEH CTPYKTYPHI, OTJAHYAOUeHcs OT MoAeneil cayuainofi Bbi-
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+ 2
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Pue. 3.9, Pacnpeneaenne F-cratucruk » papax c HECMpe3eNTaTHBHOR BeANYHHOR.

I —p. Tous —r. Hopoxysneux (N=85, ry=0,4l), 2 —p. Boara—r. Easum (N=61, r;=022),
4 = TeopeTHYECKO® pacupefeacHie Pumiepa ¢ ri=0,4l, 4 — 10 e ¢ ry=022.

OOpPKH C OTCYTCTBHEM KOPpeJslUHH HJH 3HAYHMOCTBIO €6 TOJBKO Me-
ALY CMEXHBIMH WIeHaMH pfja.

Kak ormeuanocs, npumenenne kpurepust dumepa gaxke ¢ paculi-
PEHHEM MOBEPHTEJbHLIX IPaHHLL Ha BHYTPHPAAHYIO CBSA3AHHOCTH He-
uesecoobpasio aJsi PANOB MO MHHHMAJbHOMY CTOKY, TAK KakK JJf
HHX XapakTepHO BecbMa YacToe CcOAepXKaHHe HepenpeseHTATHBHLIX
YIECHOB, NMPHBOAALIHX K CYUIECTBEHHOMY 3aBHILICHHIO IMNHPHUYECKOH
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ouenku aucnepcun. Cojepmanne HepenpeseHTATHBHOH BeJHYHHBL
(BeJIHUMH) TPHBOAHT K HMCKaXKEHHIO W SMIHPHYECKOro pacnpejaese-
uua F-cratnerux, onpegensembix no 10-zerkam. Ilponaaiwoctpupyem
31y ocofeHHocTs Kputepuss @duimepa Ha HECKOJbKHX KOHKPeTHBIX
npumepax (cum. puc. 3.9). IMnupuueckoe pacnpejenenne F-CTaTHCTHK,
pacCUHTAHHOE 10 CTATHCTHYECKH HEOLHOPOAHOMY HCXOAHOMY pALY
H3-3a OAHON WM ABYX Hepenpe3eHTATHBHbLIX TOUEK, CTAHOBHTCH NpakK-
THUECKH HeconocTaBHMbiM ¢ TEOpPETHYCCKHM FECHPEHEJIEHHEM, no-
ITOMY OpPHEHTHPOBATBCH HA [MoKa3aHus HPHTEPHH mHlI.IEpE npeacraBs-
AAJ10Ch HeonpaBaanHbiM.!

Hannpie Taba. 3.12 u 3.13 noxkaspiBaldT TakkKe, YTO HECTALHOHAP-
Hble PAAb, KaK NPaBHJo, XapakTepH3YIOTCA HecJyYauHbIM rpynnHpo-
BaliieM JeT NOBLILIeHnoil H MOHHMKEHHOH BOJAHOCTH, NPOABJISIOUHMCH
B o6pa3oBaHHH MaJOro 4HCJAa IPYNOHPOBOK HJH CJAHUIKOM AJTHITHBIX
rPYNNHPOBOK, H BHICOKOH KOPPeAsillHOHHOH CBA3AHHOCTBIO NMPH CJja-
6om saryxanuu ee ¢ yseanuenuem sanaszawBanus (111 tan AK®).

[TpuunHaMu HeCTaHOHAPHOCTH MHHHMAJbLHOTO CTOKa peK MOryT
ObiTh pasianuHbie obcrosiTenbcTBa. s Hec/eayeMBIX XapaKTepHCTHK
MHHHMAJBHOr0 CTOKa, OTMe4YaeMblx Ha OoJbllell 4acTH TEPPHTOPHH
CCCP B nepHoas, KOrja peKH nepexoisiT Ha YCTOHUHBOE NOA3EMHOE
nHTAHHE [IPH HE3NaYyuTEJbHOM YYacTHH MNOBEPXHOCTHOIO CTOKA HJH
NOJHOM OTCYTCTBHH ero, HauGoJiee BepOATHbLIE NPHUHHBL, BBISHIBAIO-
e HecTAUHOHAPHOCTL MHOrOJETHHX Koaebanmnil, caelyeT CBA3LIBATD
¢ haktopamu, o6YC/OBAMBAIOIUHMHE H3MEHECHHS YPOBHEH NOA3EMHBIX
BOJA JApeHHpyeMunX pekaMmu ropuzontoB. K 3THM ¢axktopaMm MOKHO
OTHECTH METEOpPOJIOrHYecKHe YCJOBHA [MPeAlIecTBYIOUIHX 3HMHEH Me-
KEHH NEePHOAOB H XapakTep HX H3MeHEeHHs 38 MHOTOJETHHII MepHOAL.
Xo3fiicTBEHHAA JAeATeaLNOCTL HAa BojocOopax (opocHTeJbLHAs MeJiH-
opanus, BHpy6Ka JecoB, pacnauka semeab H Jp.) TaKkKe MOXKeT
NPHBOAHTH K IOCTENEHHOMY H HampaBjJeHHOMY H3MEHeHHio ypoBlei
NoJ3eMHBIX BOJ M CBA3aHHOMY € HHMH MHHHMAaJbLHOMY CTOKY peK.
Hapsay ¢ X03sificTBEHNOIl IesiTeNbHOCTbIO, H3MEHsollel rHApPOrpa-
(huuecKkne XapakTepHCTHKHM Bojocbopa, Ha MHOTOJeTHHe KoJeGaHH:A
MHHHMAJBHOTO CTOKA MOMKET 3aMeTHOe BJHfIHe OKas3biBaTh AeATe/b-
HOCTb B pycaax pek (3abopui B cOpOCH BOAM, HCNOJbL30BaHHE Ha XO-
3siicTBEHNEE HYXKAB MOA3IEMHBIX BOA € MNOCJAeAYIOUIHM cOpocoM HX
B pycia, KaHaausaums u copswJjenne pyceia). Bo MHOrEX cayuasix
HeoOXOANM AHAJH3 METOAHMK H3MEepeHHs W MOoAcYeTa CTOKa, H3MeHe-
HHSL M YTOUHEHHA KOTOPBIX MOIVIH NPHBECTH K 3aMETHBIM H3MEHEeHHAM
BeJHYMH MHHHMaJanioro croka. [ToHfaTHO, 4TO BJAHANHE PasJIHYHBIX
dhakTOpoB OyAeT TPOABAATHCA NO-pasHomy. Ecan n3MeHneHHA Kiauma-

' Ecan oana 4acTh sHBGOPKH 3aRe10MO HCOAHOPOANE MO OTHOWCHWIO K APYrof 3a
cyeT CTATHCTHYECKH 3HAYMMBIX OTCKEKHBAIOWINX TOYeK M Kpurepuii Puwepa cnocober
5TO YJAOBHTE, TO H3 5TOTO He cAel0Bajo O Ae1aTh BHEBOJL O HENPABHALHOCTH €ro
npuMenenns. [Apyroc aeto, 4ro B nol6HOR cutyauun Goaec ueaecoobpasno HCNob-
30BATH, CKAMEM, 1;[)}-:1'&[}!!& JlnkcoHa B COOTBETCTBHH ¢ PEKOMEHAAUNAMH NMEepBoro pas-
aena.— Hpum. ped.
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THUYECKHX (DAKTOPOB M X03AHCTBEHHAd HNeATeNbLHOCTL Ha Bojocbopax
NOJUKIB  [(IPHBOAHTE K  OAHHAKOBLIM H3MEHCHHAM MHHHMAJLIOo
CTOKA PEK CPAaBHHTCABHO OOJBUIHX PaHOHOB, TO MEPOIPHUATHHS B pyc-
Jlax peK MOryT CKasnlBaTbcsl Ha OCOOEHHOCTH MHOIOJIETHHX MaHHBIX
OTACAbLHBLIX TYHKTOB HJAH YydacTKoB pek. IlostoMy Boisicenue BO3-
MOMHBIX NMPHUHH, 00YCJAOBAHBAIOIINX BHIABJCHHEE OCODEHHOCTH MHO-
roJeTHuX KoJsebaHnii MHHHMaJabHOTO CTOKa peK, TpeOyeT BCECTOPOH-
HEro aHajH3a MHOTOJIeTHHX KoJebaHnnil kanmatuueckux ¢akrTopos,
CBeJeHHi O pa3BHTHH XO3dHCTBeNON AeATeNBHOCTH Ha Bojocbopax
H B pycaax pek, aHaJu3a MeTOANUK H3MepeHHs W MNOACYeTa CTOKA
B pa3jAyiibie nepruofAn H T.1n. B nocaeaylounx pasgenax npHBOASTCH
HEKOTOpLIE pPe3avabTaThl, NOJVyeHlpe Mo 3THM BaXHLIM BOMpocam,
HO3BOJSIOUIME JYYIIE [ONATL OCHOBHBIC OCOGENNOCTH MHOrOJEeTHHX
KoJacDaHHil MHIIHMAJBLIILIX PACXOJ0B BOAMI.

BeinonaneHHulilt ananus cranionapiocTH MHOTOJMETHHX KoJebaHui
MHHHMAaJLHOIO CTOKA PCK NOKasal:

4) HAKOMJCHHBLIE 34 [CPHOA HACTPYMENTAJAbHBIX HabawaenHi
JAaHHBIE N0 CPeAHHM MCCAYHBIM 3HMHHM H HaHITH3UIHM pacxojpam
BOAHW Aaa Goabuieit uacth nocros (Goanee 70 %) mna teppuTopHu
CCCP xapakTepHsyiOTCS HEH3MECHHOCTBIO BO BpPeMeHH NepBLIX JIBYX
MOMEHTOB pacnpereieHns;

6) HeCcTAllHOHAPHOCTHE MHOIOJeTHHX KoJaeDaHuil HH3KOro CToKa
yeranosjgena npuMepno aas !y nmocTOB M CBfiZAHA C© pasJaMuHeM
B CpeallHX 3HauelHsgx 3a MepBuble H MocAedHHe roAnl HaOJoAeHH;

B) HecTAlHONAPHBIE PSAL M0 HH3KOMY CTOKY XapPaKTepPHBI 144
pailoHoB HHTENCHBIOr0 HCNOJB30BAHHA PeK B HAPOAHOM XO03AHCTBE.

3.6. HUKJHYECKHE KOJIEBAHHA
MHHHMAJIBHOTO 3HMHETO CTOKA

MHuorouncjenible HccAeNoBaHHA MHOIroJeTHHX KoJebaHuil pey-
HOFO CTOKAa MNOKAa3aJii, YTO HM [PHCYILA IHKJIHYHOCTL, BbLIPaMKaio-
niasicd B MNOCJACAOBATEJNbHOM HepPeJOBAHHH TPYHIHPOBOK MHOrOBOJ-
HBIX H MAajoBONHBIX JeT, T. €. HepHoaoB (AJHTENLHOCTLIO B He-
CKOJIBKO JIET) € TMOHHMKCHHOH H NOBBIIIEHHOH OTHOCHTEABHO HOPMLI
BOMHOCTHIO. Tlon HHKAOM KoJaeOaHHIT CTOKA NMPH 3TOM NPHHATO MOHH-
MaTh COBOKYMHOCTh ABYX MOCAEAOBATENbHBIX MEPHOAOB C NOBHIILEH-
HOH M [NONHKEHNoH BOJAHOCThIO, KaXALH H3 KOTOPHIX HasblBaeTcH
(hazoil COOTBETCTBEHHO MOBLILIEHHON MW NOHHMKEHHON BoaHocTH [6, H8].

Hauunaa ¢ KoHHa nNpowioro cToJeTHsi npobaeMa H3IYUEHHS LH-
KJHUECKHX KoJgebanuii BOANOCTH pPeK NpHBJEKaeT BHHMAHHE MHOTHX
HeccJaefoBaTesiel KaKk y Hac B cTpanHe, Tak H 3a pybdexom. bBoabiuoce
KOJHYecTBO padoT NOCBAIIEHO HCCJSLOBANNHI0 LUHKJHUECKHX KoJjeba-
HHIl TOAOBOTO CTOKA, NojipofHOE paccMOTpPeHHe KOTOPHX NMPHBOAHTCA
B obcroareantux patorax B. I'. Auapesanopa [6] u [l. C, Ky3zuna
[58]. Buinoaneno 00JbOE KOJHYCCTBO HCCASNOBAHHI [HKJHYECKHX
kosaebauuil noaszemMHoro croka B peku [34, 50]. Bonpoch e UHKJAHY-

216




HOCTH KoJaeDaHuil CTOKA peKk B MeiKeHHBble nepHofbl H3YUeHh 3HaMH-
TeqbHO caabee. Ouu oTuacTH paccMmotpelist B paGore [58] u OGoJjee
nojqino B [34, 50).

Hmeorcst  olbCcToATebCTBA, KOTOpHE ONpaBaLIBAlOT, Ha Hall
Barasaj, BO3BpalICHHC K CTOJIb JAaBHEMY BONPOCY. 31‘{:-, BO-IIEPBLIX,
NPHBJACYEHHE 3HAYHTEJbHO OoJbliero obbema HCXOAHOro marepHala
(npumepno B 2 pasa Goabue, uem B paGore [50), n B 4 pasa GoJsbiue,
yem B [102]). Bo-BTopnix, npHMeHenne MeToAa OcCpejHeHHs, cBOOOA-
HOrO OT HelOCTATKOB, NPHCYIIHX CROJAb3IHUIHM n-JA€TKaM H HHTC-
rpanbio-pasHOCTHLHIM KpHBHIM. M nHakonen, BuiOOp KauyecTBCHHO HHBIX .
HoKasaTeJael JJA XapakKTepHCTHKH (a3 BOANOCTH PeK B 3HMHHIT Me-
PHOL.

B psaae paGot nokasauo [27, 72, 79], uto criaaxusanie MHOroJer-
HHX KoJeOanni PeYHOr0o CTOoKa NOCPEeACcTBOM CKOJL3AUIHX MN-JIETOK H
HHTErpaJbHO-Pa3ioOCTHHIX KPHBBIX MOXKET NPHBOAHThL K CYLIECTBEH-
HOMY CABHIY Hauaja W OKoHuanua (a3 NOBHILIEHHA WIH NOHHKeNHs
BOIANOCTH, 4 HHOrla H K H3IMeHCHHIO {l)ﬂ.':lhl B CriameHillioM psaAy Ha
MPOTHBONOJOMKIYIO N0 3HaKy OTHOCHTEALHO HCXOAHOTO paAAad. .[I,.FIH
npeaoTspallenns  (pasoBblx CABHTOB PCKOMEHAVCTCH OCYLIECTBJATH
KpaThHoe KOJAHYECTBO nocJie1oBaTeJibHbIX D-C[}E,H,IIEHHf{ ¢ MaJisiM NCpH-
oaoMm [27], uto peasnsyerca B GuHOMHAABHOM ¢uastpe [72, 79). Yuu-
THIBas 3TH PEKOMEHIauuH, aHaJdH3 IHKJIHYHOCTH B MIOrOJEeTHHX KO-
aebanusx MuHHMaabHoro 3umiero croka pek CCCP  swimoansics
¢ HCNOJb30BaHHEM nNocJeaoBaTelbHOro napHoro ocpeJlnelis YJIeHOR
psiia, IpPH KOTOPOM BecoBhie KO3((HUHENTH CHMMETPHUHO YOLIBAIOT
OT IEHTPAJBIOro uYjeHa ocpejiHeHHss W npeacrasasior coboi OuHO-
MHAJLHEIE KOIDPHIIHEHTHL.

[MpocMoTp nocTpoeHnbiX TpaHKOB criaxeHHblX KoaeOaHHH MH-
HMaJbHOTO 3uMHero croka (okodo 560 pacneuatok Ha ALLITY),
a TakKe anajn3 NpealiecTBYIOLUIHX HCcaeloBaHHH, YOelHTeJbHO CBH-
AeTeJALCTBYIOT, 4TO HacTynaehne (pas noBullDeHHOH HJAH MOHHKEHHOH
BOMHOCTH Ha pas3JIMuHBIX peKax JAaxke ojnoro ¢usnko-reorpaduye-
CKOTO pamola NpOMCXOAMT HeoAHOBpeMeHnHo. Yaiuie Bcero ma cocef-
HHUX peKax HJH TJaBHOH pexke H €e MNPHTOKe OTMEeHaloTCA CIABHKKH
B oaHH-IBa roaa (unoraa GoJee) B HauajJe HAH OKOHUAaHHH ¢aswl,
MOAVALHBIE KOo3dpHILHEHTH OAHOTO M TOTO JKe nepHoaa Ha pasny-
NBIX PeKax OJlHOro paidoHa MOTYT MeHAThCA B IIMPOKHX npejejax.
B takux vcaosuax BHGOpP OAHOH NOKasareabHOl peKkH 1A Xapakre-
PHCTHKH (pa3 BOAHOCTH BCEro paioHa elBa JH BO3MOMKEH, BO BCAKOM
cavuae, He HCKJIOYaeTcs cVOBEKTHBH3M, KOTOPLIH MOXMET CKasaThes
Ha JaJgbHefwuXx pesyabratax. [losromy npeacTtaBasjoch BaXKHbIM
nonobGpaTth Nokasartead, Kortopuie Obl Oojiee 00BEKTHBHO XapakTepH-
30BaJH (pa3sl BOAHOCTH B paHoHe.

K umcay OCHOBHLIX XapaKTepHCTHK UWHKJIHYHOCTH KoJjebGanui ped-
HOr0 CTOKA NPHISITO OTHOCHTL: CPOKH HACTVIMJEHHSA H OKOHYaHHA Te-
PHOJIOB TMOBLILECITHON M MOHHXXEHIO# BOAHOCTH, pacnpeaejeHne no
TEPPUTOPHI OAHOBpeMeHHBIX (as BOAHOCTH, MJIHTEJLHOCTh (asul H
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Nokasateab ee BojauocTH. Bee nepeuncieHnbie XapakTepHCTHKH IHK-
JIHUHOCTH MPeACTaBASIOT OOMLIIYI0O HHPOPMATHBHOCTb, €CJAH OHH [0-
JYHEHbl HC Ha OTAeALHOM BogocOope, a OCpeaHeHB MO BCEM HMElo-
luMcs B paione rugpoMerpHueckuM moctam. Takoe nopaiiontoe oc-
PEAHEHHE OCHOBHBIX XapaKTepPHCTHK UMKJAHYHOCTH  BBIIOJHAJOCH
B paboTre caeayouHM obpasom.

Aasi Kamiaoro psia crpoHaach CraazkenHas GHHOMHaJbHbIM Puan-
TpoM (nepuoA ocpeanenus 10 jger) kpupasa KoseGamuuii, Ha KOTOpPOIi
MHOroBOAHBIE H MaJIOBOAHBE (a3sl OUEHHBAJAHCH MO OTHOWEHHIO
K Meanade psafa. [as BuijesenHoro (pu3nKo-reorpaduueckoro paii-
OHa MOTOAHYHO NOACYHTHIBAJOCL YHCJAO NVHKTOB HaGJIOZeHHIT ¢ Mo-
BHIIICHHBIM H NONHMEHHBM CTOKOM. PazaMi NOBBIUICHHON W TOHH-
KEHHOI BOANOCTH JJIf BCEro paflona cunTadnch nepuojbl, Koraa
Gosbllas NOJOBHHA peK pafloHa nepexoAdT B a3y coorBeTcTBYIO-
mei BoANWOCTH. Takoii HOAXOA K BLIAGAENHIO MHOFOBOANBIX H MAJO-
BOAHBLIX (pa3 B pailoHe HOCHT XapakTep HEKOTOPOIl VCAOBHOCTH H3-3a
HCNOJML30BAHHA HE BCEX peK, HO, OYEBHAHO, MEHbIUEH, yem MnpH
OLElKe, MOJYYeHHOH 1O OTAeJablioMy Bogochopy.

Fpadmkn (puc. 3.10), Ha KOTOPHIX AAR KAKAOTO pailoHa YKa3aH-
HBIM COCOOOM BhIeJIeHbl MEePHOAL NOBHINEHNON H MOHHIKeHHOIl .Bo1-
HOCTH, MOKa3LBAaKOT, 4TO rpaHHUbl Hayaja H OKOHuYalua ¢as noBH-
WCHAR H NOHHEHHA BOAHOCTH CMEIalTCH OT paiHoHa K pafiony.
Tem He mence MOXKHO BHIIEANTL OTAEJALHBIE NEPHOAB, B KOTOpble
‘paspl MOHHIKEHHS WJIH NOBHIIEHHS 3HMICrO CTOKA OJIHOBpeMeHI10
HACTYNaJqd Ha peKkax OoJsbiueit wactu paiiono CCCP. Hapsny
C STHM B OTIACJLHBIC TOLL BHABJIAIOTCH paflOHbl, KOTOPHIE HAXOLSITCSH
B MPOTHBONOJOXHBIX N0 BOAHOCTH (hasax. _

aK, B nepuoan 1918—1925, 1935—1945, 1950—1957 rr. (c re-
KOTOPBHIMH CABHMKKaMH Havaja H OKOHYAHHSA) NOHHMKeHHe BOJHOCTH
OTMEHaeTcd Ha pekax O0JbUIMHCTBA paionoB crpansl, [Topweiwenie
BoaHocTH B cepeanne 10-x m konue 20-X romoB TakKe XapakTepHO
IJIi PeK MHOTHX pailOHOB, HO B STH e mepHoAn peks CpenHero i
Huxnero Tloawenposss, Gacceitnos Hpreia, Bepxuero Ewnnces,
Cpeanero Amypa naxomsitesi B (hase NOHIKCHHSI 3UMIIEFO CTOKA,

[Mocae oxonuanus manosomuoro mepuoga 1935—1945 rr. KapTHHa
pacnpeneneHus (a3 NOBLIMICHHON H INOHWKENHON BOAHOCTH CTAHO-
BuTcA OoJee necrpoit. Tak, no 1950 r. dasza nowuKeHHON BOIHOCTH
MPOMOJKAETCH Ha peKax CeBePHEIX H CeBepo-sanafHux paiioHOB
ETC, Beaopyccnn, Cpeanero n Humuero Iloasenposws, [lowckoro,
Bepxne-Boaxkckoro paitonos, a takke Ha pekax [laaskero Boctoka
n Kamuatkn, B 10 Bpems Kak peku [lpunGaarukn, 3anaasoit Ykpa-
HHbl, Gacceiina Kambl, Humuero [Tososxkna, Gacceitna To6osa, Ka-
saxcrana, Jleno-Huaurnpckoro paiiona u Gacceitiia Huxkuero Amypa
nepexondaT B ¢asy NoOBHILIEHHON BOJXHOCTH,

Ha Cesepe 1 Cesepo-3anage ETC B 50-e roas 3uMiliii ¢ToK ne-
PexoanT B (a3ly MNOBLIUIEHHON BOAHOCTH, KOTOPas MPOAOMKAETCH 0
cepeatnbl  60-X romos, cMenssick (asofl NOHHIKEHHON BOAHOCTH.
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B ocraapnnix paitonax CCCP B cepepune 50-x rogoB orMmedaercs
HEMPOJOJIKHTENbNEI NepHON NOHHMKEeHHOH BOAHOCTH, KOTOPHIH CMe-
Haercs (asoil NOBHILEHHOH BOAHOCTH, MPOAOJIKAIOIIEHCH BIJIOTH
no 1973 r.
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Puc. 3.10. Iunamuveckas cpenund. [lepuoan nopuimensoft (/) m nonpxennod (2)
BOJAHOCTH B KOJeDAHHAX 3HMHHX MHHHMYMOB,

Takum o6pasom, npH CpaBHEHHH MaJIOBOAHBIX H MHOTOBOJHBEIX
([133, onpejejsieMblx He N0 OTAEJbHBIM ED,EI,{}CG[.‘-]JEM, d KdK NOKd34TEeNH
BOJIHOCTH OOJibIUEH YaCTH peK B KaxkiOoM paHoHe, BHIAENSIOTCS He
30HEl CHHXPOHHOrO H ACHHXpPOHHOro CTOKa, a OTAEJIBHBIE INEPHOMH,
E KOTOpHe BOJAHOCTb YacTH HJAH OoJblled 4YacTH peK HaxoAHTCHA
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B OAHHAKOBOI (aze Wi B nporuBonogoxknoi. Masimu caoBamu, cie-
AYET rOBOPHTH HE O 30HAX, @ 0 NEpPHOAAX CHHXPOHHOrO H ACHHXPOH-
HOFO CTOKA ansa pasanunuix paitonos CCCP.

Buibpannmili cnoco6 ananusa MNHKJAHYHOCTH AaeT BO3MOXKNIOCTb
ONpeAeHTL CpeAline AJa paioinoB XapakTEePHCTHKH AJIHTEJbHOCTH
OTAENbHBX NMePHOAOB H HX BOAHOCTH, BhIPAAEHHOH B MOAVJALHBIX KO-
sppunnentax. Taxkue ocpefHeHHble XapakTepHCTHKH (a3 noACUHTHI-
BAJHCL KakK cpefiine apH(pmeTHuecKne AJHTENLIOCTH M BOANOCTH [1e-
PHOAOB MO COBOKYIHOCTH PEK B KamAOM pailone, Ha KOTOpPLIX OTMe-
yaeTcsa (hasa COOTBETCTBYIONIE BOAHOCTH.

B ta6Ga. 3.14 u 3.15 upuBoAATCS AA8 KaXKAOrO paioHa H B LEJOM

no CCCP cpeaune mMoayiabHble KO3(HIHEHTH & H cpefiile JJIHTE/b-

NOCTH N BLUACJEHHBIX MEPHORAOB NOHHMEHHOH H HOBBLILIEHHOH BOMIIIO-
CTH MHHHMAJBIOTO CTOKa 3uMHed Mexend. Jlannwe obeux tabauu
MOKAa3LBAOT, YTO MHOIOBOAILIE H MaJoBOAHMe (assl B OTAEALHBIX
pafioHax pasJnyaloTCA CpPeJHHMH MOKa3aTeJAMu BOAHOCTH H JJIH-
TeJLHOCTH,

CamMblM MaJdOBOANLIM, JJHTEALHBIM H HaHOOJLIINM MO OXBATHIBA-
eMOIl TEPPHTOPHH 3a MNEPHOA HICTPYMEHTAJLHBIX Hab/alofennit oKa-
sajgca nepuwon 1935—1944 rr. Manosoanas ¢asa 1880—1893 rr.,
K COMaJieHHI0, npeiacrapjena MaJjdbiM uyHcJoM pagoB HabmoJeHnH H
TOJILKO B HECKOJNLKHX paioHax, No3TOMY cpelHHe mokasaTeju 3TOoro
NnepHoja He OUeHbh HaNEKHBI.

B nepuox 1935—1944 rr. cpeanne moayauHsle KoaphuumenTo
MuHHMAaJbHOro 3umiero crtoka pek Cesepo-3anana, [Ipubaarnkmn,
beanopyceun, 3anaanoft Ykpauus, Monaasun, Cpeadero n Hmuxuero
[Mognenposus O6biin Huike 0,4. Takue HH3KHE 3HAUCHHA CPEAHHX MO-
AVABHBIX  KO3(D(HUHEHTOB He OTMEYaJHCh B JpPYyrHe Majaosoflbie
¢aszsl. B 3TOT Xe ManoBoANLIl MepHOA Ha peKkax ocTaAbHLX paii-
onoB ETC u ATC cpeanne moayviasHeie KoappuuueHTsl Obiin BollLe
0,5. Majosognas ¢asza 1935—1944 rr. okazanach, aJsi MHOTHX paii-
ONOB caMmoil aautenHoii. Cpeanas MJHTENLHOCTH 3TOro NnepHofa J1o0-
cTHraja B HexkoTtopelx pafionax 11—I15 aer.

Maunwe ta6a. 3.15 nokasmiBaioT, uto Ha Ooaslnei yactn CCCP
B cepeanHe 50-X rofop HavaJicd NepHOJ NOBHLIENHA MHHHMaJbHBLIX

acX0/l0B B 3HMHIOI0 MEXeCHb, npofoJKaomwmiica po 1973 r.

TOJBKO Ha peKax CeBepHBIX, CeBepo-3amajiHbiX M 3anagHslx pan-
onoe ETC sra samsHyBwascs ¢aiza NOBLIUICHHON BOAHOCTH Hpephl-
Basace B 60-e roasl ManoBoAHEM lepHonoM. Cpeanne MoOAVJLHHE
Kos(p(pHuILHenTH 3TOI MIOroBOJHON (hassl BO MHOrHX paionax Oblan
puie 2,0.

B neaom no CCCP cpeanne nokasaTtesqH BOAHOCTH H JUIHTE/NbHO-
CTH OT/ACJLHHEX NCPHOAOB NOHHMEHHOH H MOBHINEHHON BOAHOCTH OKa-
3ajuck BechMa OaH3KuMH. Cpeanssi AJHTEJALHOCTH MaJOBOIAHBIX
(a3, BbAeJNeNHBIX 3a TMEepPHOJ HHCTPYMEHTaJbIbIX HaOJAACHHH,
6aH3Ka K7 rojaam, MHOroBOAHKX (pa3z—kK 9 rogam. Cpeanne MOAYAbHLE
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KosHUHEHTH Bcex MaJoBOAHBIX a3 npumepno pasHn 0,5,
nas (pas NoBbILEHHOM BOJHOCTH OHH MeHsioTcss B mpepenax 1,5—2,1.

Iasi onpenenenus o0ecneyenHoOCTH CPEIHHX MOAYJbHHX Ko3(hn-
HCHTOB BBIJCJEHHBIX MEePHOLOB MOBLIIIECHHOH H NOHHKEHHOH BOAHOCTH
B KaK[oM paifloHe cTpoWjack oObelHHeHHAss KPHBasg pacnpepelieHHd
BeposiTHOCTe 3HMHHX MHHHMyMoB. [locrpoeHne oObeanHeHHBIX
KpHBBIX ocyulecTBasjaock no meroanke I, A, Ausekceesa [2], pe-
annzopaHHoi naga 3BM «Munck-32» B nporpaMMe npocTpaHCTBEHHO-
BPEMEHHOr0 aHajH3a JaHHbBX HaOJIoJeHHH 3a peuHbIM CTOKOM
B paiioHaXx ¢ OAHOTHNHBIMH YycJoBHAMH ¢opmuposanus croka [10]
Cugteie ¢ O0BEIHHEHHBIX KPHBLIX 00ecnmeuyeHHOCTH CPEAHHX PaHoH-
HBIX MOAYJAbLHBIX KO3(D@QHIHEHTOB NepHOAOB MOHHMKEHHOH H MNOBH-
[IIEHHOM BOJHOCTH npHBeaennl B Taba. 3.16 u 3.17.

B rtabauuax A KaxkIAOro paioHa TPHBOAATCH KOJHYECTBO MNO-
CcTOB, AaHHbie HaGMOACHHA NO 3HMHHM MHHHMYMaM KOTODBIX OKa3sa-
JAHCh CTATHCTHYECKH OJHOPOAHBIMH, cpeinHe MoOAyJAbHbBe Ko3(phHIH-
eHTsl H HX obecrneyenHocTH. MoOMKHO OTMETHTH, UTO CaMylo BBLICOKYIO
obecneueHHocth 95 % u Gosee aas GoJablIHHCTBA PaHOHOB HMeeT Ma-
nopoguuit nepuog 1935—1944 rr. ObecneyenHOCTbs CPCAHHX MOJAYJib-
HBIX  KO3(@HIHENTOB O0CTaJbHLIX MaJOBOAHLX (a3, Kak MNpaBHJo,
menbme 95 %.

O6ecneyeHHOCTH CPeaAHHX MOAYJAbHBIX KO3(Q(dHIHEHTOB MHOrOBOA-
HeIX (a3 B 3WMHIOW MeXKeHb MOKasajH, 4To camyio MaJjayio olecne-
yeHHOCTb (Kak npaBujo, Huxe 3 %) umeloT MoayabHue KO3(GHIH-
entel MHOropoaHoro nepuwoga 1954—1973 rr., ocobenno B paioHax,
rae 3Ta 3araHyBllasca (asa MOBHIUEHHOIO CTOKa He MpephiBajach
ManoBOAHHM nepuogom 60-x romos. O6ecnedeHHOCTH OCTaJbHBIX
MHOTOBOAHBIX [E€PHOLOB CYLIECTBEHHO OTJHYalOTCA OT paioHa
K paHoHy.

Bepuemcs K pesyJbTataM paHee BHIMOJHEHHOrO aHajH3a OJHO-
POAHOCTH MHOrOJIETHHX PAAOB NO 3HMHHM MHHHMYMaMm 3a JiBa NOJy-
nepuona HabGmoaenuii., CpeaHuil CTOK 3a NepBLIH NOJynepHoa IJs
NOAABJASIOILCH YAaCTH HCCJAEJOBAHHHIX peK OB HHXKe, YeM CcpelHHH,
BRIUHC/EHHBIH 332 nmocaeanHe roau. [Ipuuem, maas 25—30 9% pexk 3rto
pasjHYHe B CpeAHHX 3HaueHHAX OOOHX MOJYNepHOAOB OKa3aJoch
CTATHCTHUECKH 3HaYHMbIM. AHAJAH3 1HKJHYECKHX KojiebaHHH TOM-
TBEPAMJI, HTO YCTAaHOBJEHHAd HECTAllHOHAPHOCTh PAAOB MO 3HMHEMY
CTOKY PeK CBfidaHa ¢ W3MeHeHHeM BoxHocTH. [lpuuyunpl ke, o6ycJoOB-
JIHBAIOUIHE H3MEHCHHe BOJAHOCTH peK, MOryT ObiTh pasaHuyHBIMH. De-
3yCNIOBHO, HauOOMbLIIMI HHTepec npeicTasifeT aHajJu3 MHOroJeTHHX
kKosebaHnil KAMMATHYECKHX (aKTOPOB NO OTAeJbIbM (PH3HKO-Teorpa-
(HueckuM perHonam crpannl, 6e3 KOTOPOro HeBO3MOXKHa (H3IHUECKasd
HHTepTpeTanus NOJY4YeHHBX pe3yJbTaToB. AHaJAH3 NHKJIHYHOCTH KO-
nebGauuii MuHuMagbHoro sumHero ctoka pek CCCP 3a nepHoa HH-
CTPYMEHTaNbHEIX HabJI0NeHHH MmoKasaJ, 4To:

a) oTAeNbHBIE TEPHOABI MOHHMKEHHOH M TOBBIILIEHHOH BOMIIOCTH
B 3HMHIOIO MemeHb MOryr HabJaofaTbcsi NOYTH OJHOBPEMEHHO Ha
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Goavieii wactn pek CCCP, Tak e Kak B aApyrue NepHOAB BOJ-
HOCTH PEK pPasjiHuYHLIX PAaHOHOB MOKET HAXOJAHTLCH B NPOTHBONOJNO K=
nbiX (paszax; :

6) caMbiM MaJOBOAHBIM H NPOLOJKHTEALHBIM [1EPHOAOM, HabII0-
AaBlUHMCST  Ha OGOJbINE 4acTH HCCAENOBANNBIX pek, Obll TepHOJ
1935—1944 rr. Haunnas ¢ cepeanns 50-x rofos Ha Goablueli wacTil
PEK OTMEYaeTcs NepHoj NMOBLILIENNON BOAHOCTH, KOTOPHII BO MHOTHX
paifoniax nponpoJaxaerca Ge3 mepepuBa Ao cepeanunl 70-X TOAOB.

3 7. OLEHKA NMPOCTPAHCTBEHHO-BPEMEHHbIX
KOPPEJIALHOHHBIX ®VHKILMA

Hasi onenkn npocTpaHCTBEHHONR CBA3AHHOCTH 3IUMHMX MHIHMa/h-
HBIX  pAacXOAOB  CTPOMJHCH  MPOCTPAHCTBEHHBIE  KOPPEISIHHOHHBIE
pyHkund (IMTK®) 3a mnoroaeruuit nepnoa. |

[TK® crponnncs no gaunusim nabaogennit na pekax ETC, ATC
H Colo3a B LENOM W OTACABHO Ha peKkaX, UEeHTPH THKECTH BOJO-
COOpOB KOTOPLIX 3ak/iouensl Mexay 50 u 60° cesepnoii IWHPOTHl H
mexay 40 u 50° pocroynoft poarorel. [as nocrpoenns [MK® or6upa-
JHCh NOCTBLI, MHOTrO/IeTHHE PAABl M0 HH3KOMY CTOKY KOTOPBIX CTalH-
OHapHBl 32 nepuoa HabuoneHHi, 4ToOb HCKAIOYHTL PAAL C Hanpas-
JACHHLIM H3MeHenueM cpeannx sHavennit. Takoft or6op psigos Heob-
XOIHM, HA Hall B3rJSA, NOTOMY, 4TO HalpaBJeHHBE H3MENHeHHs Cpef-
HHX MOTYT OPHBOAHTH K HCKYCCTBEHHOMY YBeJAHYENHI0 abcoaioTihI
SHAYeNHH KO3(Q(HIHCHTOB MeXpPAAHOI KOPpeasiunH,

B raba. 3.18 npupenensl CBeACHHS O COBOKYNHOCTAX MOCTOB, 0TO-
Opannbix aas nocrpoenns INK®, peanunnax cpeamux r (I) ua pas-
JHUHBIX PACCTOAINHAX, OUEHKE OAHOpOAHOCTH noctpoennsix [1K®,
BHIMOJNHAEMOI N0 YHCJAY NONajaHHil B Ro-HHTCpPBAaJ M BHAE anmpok-
CHMHPVIOILErO BhipaXeHHs.

Ha pnc. 3.11—3.13 nokasansl NoCTpoeHHbIE NPOCTPAHCTBEHIIBIE
KOppeasitHOHHble (YHKIUHH 3MMHEr0o MHHHMAJBIOTO CTOKA peK,
4 Takxe 1NofobpaHible annpoKCHMHPYIOUIHE NPSAMHEE, KOTOpblie MOIVT
OBITb mpejcTaB/JeHsl H ciabo 3aTyXaloUuiHMH SKCIOHEHTAMH,

Onenka onHopoanoctu mnocrpoerubix TMK® 3sumuux Munumymos
MnoKasana, 4To B kg-€ HHTEPBaJbl MONAJaeT HeCKOAbLKO MEHBIIee KOJH-
yecTBO KoapduuuenToB Koppeasiuuu r(l), wem 5T0 cacgoBafo O
OXHAATH IJA ONHOPOANBIX CcoBOKynmuocted r(l). Hnsimu crosamu, no-
crpoentbie [TK® e sBasiores oanopoaubiMu. K cokadenuio, 3ano-
AKCHHa# B nporpamme ouenka oaHopoanoctn [MTK® we npeayemarpu-
BAET BBIACJACHHS MOCTOB, AAHHLIC KOTOPHIX MOTYT NPHBOAHTH K Ie-
onnopoanoctd ITK®. BuisiBAATh e TakHe NocThl MCTOLOM nepebopa
He [PeACTaBHAOCh BO3MOXKHBIM. Henb3s He oTMeTHTH 33aBHCHMOCTH
[TK® or puGpannsix aas ee noctpoenus nocros. Jdas ETC nocrpoent
ABE NPOCTPAHCTBEHHBIC KOppeasilHOHHbIE QDYHKIHH a5 ABYX pasjuy-
HBIX cOoBOKynHocTell (1 W 2) HemosTOpsoOIMXCA noctos. SIS 3THX
ABYX cOBOKymHocTell nogydensl pasapie TTK®, otnnuanommecs snave-
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HuaMH r(l) ¥ xKoapdHuHeHTaMH aNNPOKCHMHPYIOUIEro BhipaxKeHHs.
[Tostomy nocrpoennnie [TK® paccMmaTpuBaloTcs Kak NepBbHA ONBIT
ananu3a NPOCTPAHCTBEHHOH KOppeJAlHH 3HMHHX MHHHMYMOB.

Tem He MeHee 3TH NpeABApHTEJbHBIE pPe3yJbTATH O0KAa3ajHCh
pecbMa HHTepecHuiMu. [loctpoennnie IIK® nokaseiBaio?, uTO CBA3L
3UMHHX MHHHMYMOB B NpocCTpaHCTBe Hepesuka. B cpennem Ha pac-
cMaTpHBaeMbIX TEPPHTOpPHAX Ha paccrosund o 100 kM Koppeas-
IHOHHAS CBA3AHHOCTh 3HMHero ctoka He npesniuwaer 0,40. B cpeaneft
nojoce va tepputopun CCCP (ot 50 mo 60° c. m.) ona nopwiaercs
no 0,60. B cpeauneit 3one ETC (ot 40 po 50° B. A.) oHa cocraBaser
0,50. Takum o6paszoM, B LeJOM NPOCTPAHCTBEHHO-BPEMEHHAA KOp-
pejsiiHA 3HMHEro CTOKa 3HAaYHTeJbHO HHIKe, YeM TOAOBOro CTOKA.

3aTtyxanue KOPPeJslHOHHOA CBASAHHOCTH 3HMHETO CTOKA B MPOCT-
PAHCTBE MPOHCXOAHT QUE€Hb MEAJIEHHO, O YeM CBHAETEeJbLCTBYIOT MoJy-
YyeHHble KO3 (HUHEHTH B aNNPOKCHMHPYIOILHX BHPAaMKEeHHAX, 8 TaKKe
paanycel noaoxurensHoit Koppeasunu. Has ETC u ATC npocrpan-
CTBEHHAX{ KOppeasiHs 3aryxaer a0 Hyasa Ha paccrosuusx 4000—
4500 kM, ansa sceir Tepputopun CCCP — wa 7000 km.

PesysibTaThl BHINOJHEHHOTO AHAJH3a NPOCTPAHCTBEHHO-BPEMenHoil
KOPpeasilHOHHOH CBA3SAHHOCTH 3HMHEr0 CTOKa pPeK NpeacTaBasiorcsHd
JOTHYHBIMH, NOCKOJbLKY O4YeHb XOPOLIO COrJacyloTcda H HaxoaiT olb-
ACHEHHC B MNOJYYCHHBIX 3aKOHOMEPHOCTAX UHKJAHYECKHX KoJjgebGauuih
sumuero croka. [loctpoennbie TTK® takke nokasanu, uto B KoJeGa-
HHAX 3HMHEr0 CTOKa OTCYTCTBYIOT 30HBI CHHXPOHHOTO H ACHHXPOHHOrO
CTOKa: [10JIOKHTEJbHBE H OTpHUAaTeAbHHe KOo3(pPHUMEHTH napHOW
KOppeasilid pacnoJiaralTcd paBHOMEPHO BAOJAL OCH pPaccTosHHil.
HeBbicokass MeXpsianas KOPpeasiuusa Aaxe Aas GJAH3KO PacmoJoXKeH-
HBIX NOCTOB, HAJHYHE OTPHIATEJNbHO CBA3AHHBIX MOCTOB NPH HeGOMAb-
HIOM HX YAaJieHHH APYr OT APYra MOKa3HBaloOT, YTO B KOJeOAHUAX 3HM-
HHX MHHHMYMOB HeT MoJHO# cHHXpoHHOCTH. M Ha GJAH3KO pacnogoxen-
HBIX MOCTAX B OJIHH NEPHOABI BOJHOCTL PEK MOMKET COBMaaaTh 1o hase,
B ApyrHe nepHoabl — O6biTh B npoTHBO(hase. Craboe ke 3aTyxaHue Kop-
PEJNSIIIHOHHOH CBA3H B NPOCTPAHCTBE MOATBEPIKAAET BHBOJA, YTO B OT-
AeJibHble NePHOAB NOHHMKEHHS HJIH NOBLIIIEHHAH BOAHOCTH MOMET Ha-
0J1101aThCl  OAHOBPEMEHHO Ha peKax OYeHb OOJILUIHX TeppHTOpPHIL,
B TO 7K€ BpPeM$i B APYrue MepHOAbl PEeKH OTAEALHHX pafioHoB MOryT
OBITL B POTHBO(A3E MO BOAHOCTH.

Takum ob6pasom, npeaBapHTe/NbHBle PesyAbTaThi aHaAH3a NPOCT-
PaHCTBEHHO-BPEMCHHBIX KOPPeJAUHOHHBIX (DYHKUHA 3HMHEro croka
OKA34JIH, YTO 5TA XAPAKTEPHCTHKA PEYHOTO CTOKA WMEET HEBBICOKYIO
H c1a603aTyXaolyio CBs3b B NPOCTPAHCTRE,
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3.8. PAKTOPDBI, OBYCJIOBJIHBAKIUIHE
MHOTOJIETHHE KOJIEBAHHA 3HMHETO CTOKA

3.8.1. XapaKTepHCTHKA HCNOAb30BAHHA [LaHHBIX
noe oCiajikaM H TEMNEPATYPE BO3AYXA TENJAOTD NEPHOLA

AHajiu3 MHOrOJETHHX KogeHanufi OCaLKOB M TEMIEPATYPL BO3-
JlyXa TenJioro nepHoja BHINOJAHAJCH N0 JAaHHBIM 144 MmércocTanuuii,
paBHOMepHO pacnogoxeHHeix Ha Tepputopuu Coerckoro Colo3a,
¢ nepuogoM Habawiaenuit 1891—1981 rr. (taba. 3.19).

Ananns, seinosanenunlit L. A. Ilsep, nokasan, 4To BO3MOMKHBIE
OTPEelIHOCTH AAaHHBIX N0 OCAafKaM MOrYyT HMETh Pa3JIHYHBLIC HCTOY-
nukn [98]. |

C 1891 r. Ha MereoctaHuusax PoccHH Hauaaach mJasHoMmepHas
yeTaHoBKa poxaemepos ¢ sauiuToit Hudepa. Crangapraas yeranoska
H3MEpPHTENbHOr0 npHbopa-—2 M Ha YPOBHE NPHEMHOro Yyerpoicrsa
noxaeMmepa. B 1930 r. Obl1 NpOH3BEACH NepeHoc CTaHUMA HA OTKPHITOE
MECTO, 4TO MPHBENO K MaCcCOBOMY HADYUIEHHIO OZHOPOAHOCTH PSALOB
HaOMIOACHHH 3a OCajKaMH, NpPHYEM 3TO HAapyLIeHHEe OAHOPOJHOCTH
CBA3ANO IMaBHLIM 06pa3oM ¢ TBePAWMH ocaakamu. B 1952—1954 rr.
OCYILECTBJIEHA CMeHa H3MEpPHTeJbHbIX IPHOOPOB HA CETH, YTO NPHBENO
K BTOPHYHOMY MacCOBOMY HAPYIIEHHIO OZHOPOAHOCTH PSAOB HabJIlo-
JICHHH 38 TBEPABIMH H OTYACTH CMelIaHHBIMH ocajgkamu. B 1966 r.
poH3ouia cMeHa cpokoe HaOmoaenud. B [91] nokasano, uro B cBA3H
¢ H3MEHCHHSIMH CPOKOB HabJOAeHHH NpoH3ouia yactuunas (B npe-
nedax 3—6 %) xomneHcammus M3meneHuil, BBOLHMBIX B PSIB HAGTIO-
AEHHH Ha cMauHBaHHEe H Ha HCHAapeHHe.

Takum 06pasoM, OCHOBHBIMH NPHYHHAMH HapYIIEHHs OAHOPOAHOCTH
PANOB HAOJMIONIEHHH 3a OCaJlKaMH CHEAYeT CYHTATL CMeHy npHGOPOE,
ocyuiectsaennyio B 1952—1954 rr., koTopas npHBesa K HapYLIEHHIO
OAHOPOAHOCTH B OCHOBHOM TBEpPABIX -OCALKOB. :

Tatauua 3.19

HAaurensHocts nepuona mabonenmil
332 OCAAKAMH H Temnepatypoii mosgyxa
TENJoro nepHofa

KosanvecTeo MeTeocTaRmm fi
ITepnog
Aabawogennft, 1o TeMilepa-
JIET Ny ocagKas TY pe
* BOAAYV XA
Mence 30 2
31—40 9 9
41-—50 20 18
51 —60 i1 1
61—70 6 G
71—80 14 6
81—91 89 101
Beero 144 144
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TaGauua 3.20

TMpoRONKHTENLHOCTD TENNOr0 NEPHONA B PASIWYHBLIX PErHOHAX

Hawano — e, 0 b,
PaRox Htg::un&au Ip .mn:;::rﬂtl::;ﬂucr
Koawcknit n-s, Kapeaus V—X 6
[TpuGanTuka V—IX 5
Beaopyceun IV—X T
Cepephuiii Kpaii V—IX 5
Bepxue-Boamckuii IV—X 7
YKkpauna, Moajgasnsa IV—X 7
Ilpuasosre, Kphim [11—X1 9
Hone kot V=X 7
Huxnee INopoaxee IVv—X 7
Cepepumii Kaskas IV—X 7
JanagHoe 3aKABKA3bE IV—XI 8
Boectounoe 3akapkaswe IV=X 7
Bacceiin Kamu, ToGoaa V—IX 5
Cepep 3anagnoit CuGHpH VIi—1X 4
3anaguaa CuGupe, Aarail V—IX 5
Lenrpaasumii Kazaxcran IV—-X 7
Bocrounmii Kaszaxcran IV—X1 8"
Anrapo-Enncefickuit VI—IX 4
3abafikaane IV—-X 7
JleHo-MuaurHpcKH# VI—IX 4
Hansunit Bocrok, Amyp IvV—X 7
Koamma, Yykotka VI—IX 4
Kamuarka V—IX 5
Cpeaiigs Azus IH1—X1 9

[lpeanonarajnocsk, 4TO CTOK peK B 3HMHIOI MEXKEHb 3ABHCHT OT
YBJIaKHEHHOCTH NPEAUIECTBYIOLIEro nepHoja, Kotopas B O6LUEM CJY-
yae omnpeaeasercs COOTHOLIEHHEM BHINABIIHX OCAAKOB H HCIAPHB-
meficsi Baarn. KocBeHHbIM mokasaTeJeM HCIapeHHs CAYKHT Temnepa-
Typa BO3AyXa B TemJslii NMepHoj] roja, No3TOMy AJf ONpeneseHHd
KJHMATHUYECKOro (oHa, HAa KOTOPOM NPOHCXOOHJAH KoJeOaHHS 3HM-
HEr0 CTOKAa, PAacCMATPHBAJNHCHE OCAJKH H TeMmepaTypa BO3jAyXa Ten-
aoro nepuona. CpejnHe MHOTOJETHHE CPOKM HA4Yajga H OKOHYaHHS
TeIJIOTO NEePHOJa NPHHHMAJHCh JJA KAaXKIO0ro PerdoHa HHAHBHLYAJbHO
10 CHPABOYHLIM H3AAHHAM <«Pecypchl NOBePXHOCTHHIX BOX CYIIH».
[nsi pasHbIX PErHoHOB NPOAOJNKHTEJBLHOCTE TEMJOro nepHojga koJe-

Ganachk OT YeThipex a0 AeBATH mecsAues (rabn. 3.20).

3.8.2. Ananua BHYTPHPAAHOR CBRA3AHHOCTH
MHOTOJETHHX KoJeGanHi oCajIkos W TemnepaTtypbl BO3AYXa

TENADTD MEPHOAA

Ananus aBTOKOppesuHOHHbIX QYyHKUKE (AK®) mHorojernux ps-

JI0B 1O CPpeAHEMECAYHEIM OCajJKaM H TeMIlepaType BO3AyXa 3a TenJbiii
NePHOA rojla BHIMOJHAJCHA MO TOH e METOAHKE, KOTOPas MCMNOJb3o-
Banach aas anannaa AK®D umuskoro croka pex CCCP.

232



Tatanua 3.21

Pacnpeaenenue 3naveHni xosdpuunenta
KOPPeASLHKM MEAKLY CMEMHBIMH “IEHAMH B PAAAX
OCAJKOB H TeMNepaTyps BO3AYXA Tenaoro

nepHoaa
Konnuectoo (%) r (1)
r 1

pagaunu r (1) Ocinin T::gﬁg;;‘ibu X
Menbue 0 33,3 39,6
0—0,10 27,0 32,6
0,11—-0,20 21,5 11,2
0,21—0,30 9.9 8,3
Boasme 0,30 8,3 8,3

PaccMoTpum KO3 OHUHEHTH KOPPEJAAIHH MeXAY CMEXHLIMH 4je-
HaMu pagos. [dHana3oH H3MEHEHHS BBIYHCAEHHLIX KO3((HUHEHTOB
KOPPEeJNAlHH MeXAY CMCAHBIMH WicHaMH pffla Kak 110 ocaiKkaM, Tak
i Nno TeMnepatype BosgyXa NOBOJIbHO IIHPOK H KoaebGaerca ot —0,25
ao +0,74. B Tta6a. 3.21 npupeneHo pacnpeaeseHHe MO PasJHYHLIM
rpajaunsaM MOJYYEHHBIX /s pacCMaTpHBaeMbIX 3JEMEHTOB 3HAYEHHH
KO3(Q(HUHEHTOB KOppeasuHd npu caBure Ha 1 roa Kak Buanm,
NPHMEPHO KaMALIH TPETHH PAA HMEeT OTPHUATENbHYIO KOppesilHio
MEHLY CMCHKHBIMH YJIeHAMH: OKOJIO MOJIOBHHBI PACCMOTPEHHLIX PAAOB
XapaKkTepH3IYIOTCs Koppejasnneil cMemHnX uyaedoB ot 0 go 0,30
Heckoabko menee 109 psagos umeor Gojaee BBLICOKYK CBA3AHHOCTH
CMEKIBIX 4/1€HOB.

Ha puc. 3.14 npusaennt uuterpanvubie (6) n auddepenunaibhbie
(a) u (8) KpuBbie pacnpenesieHuss KO3QPHIHEHTa KOPPENAALUHH MENLY
CMeAHHBIMH WIEHaMH B pfjax OCaflkoB H TeMmnepaTtypn Bo3ayxa. Kak
MOMHO BHIETb, OJHOMOjJaJbHble pacnpeaejenus r(l/) oGoHX MeTeo-
3/ICMCHTOB X4PaKTEPH3YIOTCA ACHMMETPHeH B OCHOBHOM 3a cYeTr npe-
obnaganus OOJLIIKX MOJOXKHTENbHLIX BeJHuHH r(l) no cpaBHeHHIO
¢ OTPHLLATEIbHBIMH 3HAYCHHSMH.

Ecan ouexutn cpepnee 3Hauyende r(1) no BceM MeTeoCTaHIHAM,
HCIOJL30BAHHBIM B aHajli3e, TO OHO OKaswelBaeTcsi paBHbiM -+ 0,046
[ CpelHEMeCAYHbIX 3HAUEHHH TeMnepaTypu Bo3ayxa u +0,080 aas
CpeaneMecsaynoro Kojuuecrsa ocaakos. MubiMu cioBamu, B cpeanem
BHYTPHPAAHAS CBA3SAHHOCTH PAacCCMATPHBAEMBIX 3JEMEHTOB HEeBLICOKA
H 3HAYHTENIbHO HHXKE BHYTPHPANHONA CBA3AHHOCTH XaPaKTEPHCTHK peu-
HOI'O CTOKA.

MecTtonojoxenne MeTeoCTaHUHA CO 3HAYHMBLIMH KO3(hODHIHEHTAMH
ABTOKOPpPeJsLHH TIPH CABHre Ha 1 roa AAs OCalkoB H TeMmmeparyph
Bos3ayxa TenJoro nepuoAa npHeBoAHTCA Ha puc. 3.15. (3HaunmocTtb
Kos(ppuunenTos aproxoppensaunn npu 95 %-woit aoBepHTeabHOIN Be-
POATHOCTH oOlleHHBaaach no Kpurepuio Hefimana.)
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H3 puc. 3.15 caeayer, 4To meTeocTalllid CO 3HayuMbIMK () B ps-
lax OCAAKOB 3a TenJblit MEPHOA BCTPEYalnoTCH B OCHOBHOM Ha nobe-
pepax Bbapenuesa n Oxorckoro mope#, a Takxke B 3anaanoit CubGup,
Tak, nomumo ynomsuyrteix, Ha ETC ToabKO ocanku, samepsemuie
y Boarorpaga n JlbBoBa, XapakTepH3VIOTCA 3HAYHMON KoppeasinHef
cMeKHbIX Jaer, Ha ATC —sto Mmercoctanuun Yumbaii, HBaiipam-Aan
H baaxau.

Ilpu aHanmse MHOroJeTHUX KoJebauuii TeMmepaTypsl BO3AyXa
'enJoro NepHojAa 3HAYMMAas BHYTPHPAAHAS CBS3aHHOCTL XapaKTepfa
B OCHOBHOM JAJSi METEOCTAHUHH, PacnoyioOMeHHLIX BOJH3IH KPYNHBIX
Hacejennnlx nynkto. K num otnocstes JIvBos, Epesan, [dymante,
baipam-Aau, HosocuGnpck, Kpacuosipek, Hpkyrtck, Uwra, Baaau-
poctoK, Ilerponarnosek-Kamuatekuit u ap. MubiMu croBaMH, Hedn3s
FOBOPHTB O CJAYYAaHHOCTH B pacnpefeicHHH MO TEPPHTOPHH METEo-
CTAHLUHH, PAAbl HAOJIOACHHA KOTOPHLIX XapaKTepH3YIOTCA 3HAYHMOf
KOPPeJsilHeH Mexay cMexHbiMH uiaeHamu. OcoOeHno spKko 310 Hpo-
C/IEKHBACTCA HA MHOIOJIETHHX pAAax Habjofenuit 3a TeMmnepatypoil
BO3AYXa, TAK Kak OoJbluas uacTb pPALOB CO 3HAUMMON Koppeasuuei
CMEMHBIX JeT OTHOCHTCH K METEOCTAHIHAM, PACINOJONKECHHBM Y Kpyn-
HbIX HACENCHHBLIX IIYHKTOB.

CBeleHHsl 0 KOPPEeNALHOHHON CBA3SAHHOCTH PAacCMAaTPHBAaEeMLIX Xa-
PAKTEPHCTHK npH caBure Ha | roj, 6Gesyc/oBHO, BecbMa HHTEPECHH,
HO Majo HHpopMaTuBHL. DBojee uHTepecHyio HH(GOPMAUHIO MOKHO
MOJYUHTE NPH aHaJH3e HE TOJLKO NepBoro KosdgHuHEeHTa aBTOKOP-
PEJALNHA, O H HECKOJLKHX ADYrHX, OJamxalliHx K Hemy, Hanpumep
nepseix 10 kospduunentos aprokoppensiunn. IIpuuem, aas yBednue-
HHA HAACKHOCTH TaKod HHpopmauuu Tpebyercs rpynmnopofi aHans.

[pynnoso#t amanus nepBuiX aecsiTH Kostppumuentos AK®D ocan-
KOB H TeMnepaTypbl BO3AYXa BHINOJAHAJCH, TAK e Kak H Aa58 HH3-
KOrO CTOKa peK, ¢ yuetoMm Ko3((HIHEHTOB KOPPCJAIHA H XapakTepa
saTyxanns cssasu. IIpu stom Bce nocrpoennsie AK® Guiiu pasgenens
Ha CACAYOUIHE TPH rpynnbi:

a) pce AKD c nesnaudMoit Koppessiuueii na orpeske casura 1—
10 ner:

6) AK® co sHaunMbiMi KO3((PHLUHEHTAMH KOPPEAAIHH NpH CABHTrE
Ha 1 u 2 roaa u oTcyTCTBHEM KOPPEALHH NpH NOCJACAYVIOULHX CABHTAX;

B) AK® co 3sHaunMBIMH NpH cABHrax GoJpnx uem 2 roaa.

_ Huanason wuamenenus r(t) W paccuMTAHHbLC 3HAYEHUs r{t) w
0%y » NpHBeaeHHble B Tabn. 3.22, nokaswBalor, uTo 3TOT AHAaNa30H
B Kamaoii rpynne AK® nocratouno wIHPoK H 3aKOHOMEPHO yBem-

HHBAETCA C POCTOM T. JHAYEHHE KOPPEJASANHH MEKAY CMEKHBIMH 4Jie-
HAMH BO3PACTAaCT MO Mepe YBEJHYCHHA YHCJAA 3HAUHMBIX, PAAOM CTOA-

wnx r(r). Cpenune KBaapaTHyecKkne OTKAOHEHMHS O ONpeaesenns

cpeanux r(r) ans xkaxporo tHna AK® okasanucek OAH3KHMH, 110-
TOMY 4TO OHH OUEHHBAJHCh 33 CPABHHTCJLHO NJHHHBIA TNepHOA Ha-
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Omionennit. O61wni Bua noaydennbix cpeanx AK® tpex tunos' ans
0O0HX 3JIEMEHTOB METEOPOJIOTHYECKOro peXXHMa npHsejeH Ha puc. 3.16.

AHann3 KOPPeJAIHOHHOH CBA3aHHOCTH BO BPEMEHH OCajKOB H
remMnepaType BO3Aayxa 3a Temjbl#i nepuoa roja nokasal, 4TO OCaAKH
umeT GoJiee BHICOKYIO CBf3b, YeM TeMnepatypa BO3AyXa — QA Kax-
noro tina AK® cpeanne 3navenns kosp(pHUHEHTOB KOPpPesilHH He-
CKOJIbKO BHILE, ueM JAJIf TeMNepaTypsl BO3AyXa.

Ilns oGonx meTeosneMeHTOB HanbGoJiee XapakTepHO OTCYTCTBHE
sHauUMOil KoppeasluHoHHON cBsi3H. Bosee 80 9 uccaenoBaHHbIX psaLoOB

(%)
0,5

N mun S

E,“ -

"0 2 4 5 8 10 T Aem

Puc. 3.16. Cpeanne apTokoppensunonHne ¢yHxuum ocaaxos (/) u Temnepatypu
sosayxa (2) Tennoro neproaa.

Ocanum:
1 Tan 119 MC, E_= 81,8 ropa
11 Tun 20 MC, n = 65,0 aer
111 Tan 5 MC, n=289%3roga
Temneparypa BOILYXa: y -
I Tan 123 MC, n=79.4 roga
I1 T7unm 15 MC, n= 743 roga
111 Tun 6 MC, n = 851 roga

HMewT Ko3(pHuHenTH KoppeasunH npH cABHre Ha | roa B cpeaneMm
Oauskamn K Hyao (0,01 — aaa Temnepatrypul Bo3ayxa v 0,03 — aas
0CaJiKOB), HeCKoJbKO Mmenee 15 Y, panoe xapakrtepusyiorcs sHauydmof
KOppeasillHOHHOA CBfA3bI0 MEXAY CMeXHBIMH uYJeHaMH psaa, pasHof
B cpeanem 0,25—0,30,  oTcyTCTBHEM 3HAUMMON KOppeJAlHH MexAY
Gonee yaajJeHHBIMH yieHaMH. 3aKOH 3aTyXaHHA KOPPeNAlHOHHOM CBA3H
NS TAKHX PAAOB BNOJHE YAOBJETBOPHTEJNLHO annpoKCHMHpyeTcs 3a-
KOHOM npocTof mapKoBckofl uenu rit)=r(1)".

' Ha ycaopnmit xapaktep suiaenenns tpex tHnos AK® ykasupaioc, B npume-
qannm K c. 184.— [MTpum. ped.
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Has cpapuuTesbHo mneboablwoi rpyninsl nocros (menee 5 %)
'PyNNoOBOH aHaAAH3 MO3BOJIHJ YCTAHOBHTH 0COGHIN THN KOppeasinHOH-
HOH cBfASH: 00Jiee BBICOKYIO CBSI3AHHOCTh CMEXHBIX ujgeHoB (0,35—
0,44) u MeaJcHHOe 3aTyXaHHe KOPPeasiuHOHHON CBA3H BO BpeMeHH.
Adas annpokcumannn AK®P takoro tHna oaHonapaMeTpHuYecKHH 3aKOH
npocroit uenn Mapkopa okasbiBaeTcsi HENpPHCMJIEMBIM, JIyuliee [pPH-
Oauxenne paer gopmyna Axexceesa [2] ¢ aByms napamerpamu.

Has oboux paccMaTpHBAEMbIX METE03JCMEHTOB Napamerp y OKa-
sasica Gau3knm K 0,93,

XOTa AJf aHaJH3HPYeMHX 3JeMenToB rpynna psaos ¢ III THnowm
AK® Becbma nesHauntenanta (menee 5% obuero uucsaa HecJaeaoBaH-
Heix pagos), no AK® storo tHna B nogaBasiionleM OG60JbIIHHCTBE
caysaes noJdydennl aas MC co 3nauumoit KoppeasilHOHHOR CBA3BIO
OJIHOBPEMEHHO H N0 OCajJlkaM H MO TeMIeparype Bo3ayxa, nanpHmep
Kona, Bafipam-Aau, Unumbai, Mapkoso n OxoTck, a Takxe aas MC,
pacnoJoxennblx BOAu3H Kpynubix ropopos: Hosropoa, Kpacmnosipek,
Hpxyrek, Baaausoctoxk u [lerponasnosek-Kamuarcknii (cm. puc. 3.15).
[lo Beeit Buanmoctn, Il THn AK® He caeayer cnucbiBaTh Ha CJay-
HaHHOEe COYETAHHe HEHANEKHO ONPCAeNSeMbX SMNHPHYECKHX OLEHOK
KO3 (HHIHEHTOB aBTOKOPPEAAILHH.

ConocTaBuM MNOJNYUCHHBIE THNBI ABTOKOPPEJALHOHHON CBA3H A/
OCaJIKOB M TeMNEpaTypsl BO3JlyXa TeNJOro nepuoja ¢ pesyJLTaTaMH
dHaJOrHYHOro aHaJiu3a, BBHINOJHCHHOTO Ha MarepHaJjgax  JBYX
3JIEMEHTOB 110 MHHHMAaJLHOMY CTOKY pexk Ha tepputopuu CCCP. Kak
y#e OTMECHaNOCh, MHHHMAaJbHOMY CTOKY CBOWACTBEHHbBl TaKKe TpH
runa AK®, no cooTHoUIeHHEe MOJYYEHNBIX THIIOB OKa3aJoCh OTJHYHBIM
0T cooTHomwenna AK® HecsieoBaHHBIX METEO3JeMeHToB. XOTH W I
MHHHMAJBHOTO CTOKa pPeKk npeobiafalolHMH ABJASIOTCA PAAL C OT-
CYTCTBHEM 3HAUHMON KOPPENANHOHHOMN: CBHSH, BTOPOR H TpeTHll THN
AK® npeacTasjeH npHMepHO PaBHHMH MO 06BEMY IPynnamMu psaoB
B ueqaoMm no reppuropud CCCP, npuuem tperuit Tun AK® nanGonee
pacnpocTpaHeH B paHOHaX HHTEHCHBHOTO HCMOJb30OBAHHA PeK B Ha-
poaHom xosshctee. Tloayuennwme ana xampgoro tna AK® cpeaune
3HaveHnHsa Kos(pPHUHEHTOB KOPpPeasiuHH npu cipure Ha 1 rog okasa-
JHCh Henaoxo cosnagawuwumu (cm. taba. 3.9 u 3.22). Bee sto no-
3BOJIAET KOHCTaTHPOBATH BeCchMa Ba)KHoe 0OOCTOATENLCTBO: Ha GOJib-
oM MaTepHajge HabGJaIOAEHHN 3a Pa3NHUHBIMH THAPOMETEOPOJOrHYe-
CKHMH XapakTepHCTHKaMu (OocagKaMmu, TeMnepaTypol BO3AVXa, MHHH-
MaJdbHBIM CTOKOM PE€K B 3HMHHH MEPHOA H HAUMEHBIIMMH pPacxolaMH
BOAB 33 TOA) YCTAHOBJEHH TPH NPHHIHNHAABLHO PAa3NHYHLIX THMA
BPEMEHHOH KOPpPeasiuHOHHON CBA3aHHOCTH, KOTOPHIE Pa3JHYAIOTCH KAK
TCCHOTOH CBSI3H MEXKIY CMEKHBIMH WIeHAMH, TaK W XapakTepoMm ee
3aTyXaHHA C YBCJAHYEHHeM CABHra BO BpemeHH. 310 ob6CTOATENBLCTBO
BAKHO, MOTOMY YTO OHO €lle sipye NMOATBEPIKAAET MBICAL O HEenpHMe-
HHMOCTH OIHOH MONEAH NPOCTOH MApPKOBCKOH UenH AJAs ONHCAHHA
BEPOSITHBIX KOMEOGaHHA PasaMYHBIX THAPOMETEOPOJIOTHYECKHX Rpollec-
co. Tem OoJjee uTO AJ% MHHHMAJBHOrO CTOKAa, 4 OCOGEHHO AJS
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OCajJlkOB M TeMmMmeparypn Bo3ayXa sa tendblit nepuoa AK®, orseuaio-
uHe monenH npoctoft uenw MapkoBa, He sBasiioTes npeobaagaoUIHMH,
NPHXOAACH ANA CTOKA HA 'y pajoB M aas mMereosaemeHtToB Ha 10—
15 % panos. [Ipumepuo ans 4£% noctoB H 85 % mereocranumit ycra-
HOBJIEHA CBS3b MEMJAY CMEeXHBIMH wicHaMH, OJH3Kas K HYJW, T. €.
Ans Gonblued vacTH pAaoB HabJoAeHHH HCT HHKAKHX OCHOBaHHM OT-
Ka3blBaThed OT HauGoJiee NpoCcTOif MOJACAH ONHCAHHS BEPOATHBIX KOJie-
Gauuit — monenn cayuaitnol wesasucumoi BuGopkn. Hapsaay ¢ stum
BBHINOJIHEHHBIC HCCNEAOBAHHA [OKA3aJH HACYILHY0 HeoDXOAHMOCTL
NOHCKa H OGoJee clOXHBIX Mojesed, ueM NPOCTblé MapKOBCKHE [po-
lecco, KOTopbie Obl afeKBATHO ONHCHIBAJAH PasJHUYHBIC THAPOMETEO-
POJIOrHYECKHE MPOLUECCH.

3.8.3. OueHka CTALHOHAPHOCTH MHOTDJETHHX PHAOB
OCAZIKOR M TCMNEPATYPH BO3AYXA TENJAOrO NepHoAa

Ouenka cTaUHOHAPHOCTH MHOTOJICTHHX KoJcOAHHH OCALKOB H TeM-
nepaTypsl Bo3jlyxa npoBoAHJach 0Oe3 BBelleHHS NONPABOK HAa BHYTPH-
PAAHYI0 KOPPEJHPOBAHHOCTH PHAJAOB, TAaK KakK IMOAaBJAOUIAA YacTh
AHAJNH3HPYMBIX PAAOB HECBA3AHHHE,

AHajau3 OJHOPOAHOCTH CPEAHHX H AHCNEpPCHl 3a NOAYNEepHOAH
Habmonenuii aaa oboux xapakTepHcTHK (Taba. 3.23) BHnoAHSJACH
nNpu ypoBHe JOBepHTeabHOH BeposiTHocTH P=959%. Pacxoxaenns
mapamerpuueckux (Crbiofenta, Pumiepa) H HemapameTpHYECKOro
(Koamoroposa — CMHPHOBA) KPHTEPHEB OLEHKH OJHOPOAHOCTH Cpel-
HHX W AHCNEpcHA 3HauyHTeNbHL. BO3MOMXHBIE NPHYHHHE TAKOro pacxox-
NEHHA paccMAaTPHBAJAHChL NPHMEHHTENLHO K pPAAAM MHHEHMAJLHOrO
cTOKa. [lAf OUeHKH HCNoJh30BaHHBIX pAoB GOJblliero AoBepHs 3a-
CAYAHBACT HenapaMeTpHYECKHA KPHTEpHH, NpHMEHEHHe KOToporo He
CBA34HO HH ¢ KAKHMH ANPHOPHBIMH NMPeNnoNOKEeHHAMH 0 THie (DYHK-
UHi pacnpeiejeHHH H PaBeHCTBE MapaMeTpoB, He Y4acTBYIOIIHX He-
NnocpeAcTBeHHO B NpoBepseMol runorese.

Psaapl cpeanHx MecsuyHbIX OCAajJKOB H TEMNEpPaTyps BO3ayxa AJs
Ka)Xloro KajaewjapHoro rofga solOHpajHch 3a Tenaolt nepuon, rpa-
HALBLI KOTOPOro H MPOADJIKHTENBHOCTH YKa3aHel no-padoHHo B TabJu.

TaGanua 3.23
Koanvectso pagos (8 %) ¢ HEOAHOPOAHBIMH AAHHBLIMH
(monepuTeannan sepoaTHOCTE p — 95 %)
(e Kpnrepns Ocagen | TeupcpaType
[Mlo cpeanum 3tHauenusm | CreloaeHTa 19.5 20,8
Koamoroposa — Cuupsopa 10,0 15,3
[Mo xapakrepy paccesnns | ©uuiepa 20,8 31,2
Koamoroposa — Cmupnosa 2,1 2,1
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3.20. 3TH rpaHMubl BapbHPYIOT OT roja K roay, H HeIOY4eT 3TOH
CCTCCTBEHHOH [OJABHMKHOCTH TpPaHHil Temjaoro nepHoia MNpHBOAHJ
K TOMY, YTO 33 OTAEJbHBIE TOAL B AHAJIH3 BXOAHJH MECHUB C OTPH-
aTeJIbHBIMH CPEJHHMH MECHAUHBIMH TeMnepaTypaMH BO3[yXa H TBep-
JBIMH OCafikaMH, B TO BpeMsl Kak 3a JAPYTHe rojibl cpejiHe Mecsa4Hbie
OCANKH H TeMmIlepatypa MOrJH OBITh HECKOJbKO 3aBbllIeHbl H3-3a
HeJoyyeTa KpanHHX MecsleB, OKa3aBIIHXCH 3a MNpeleaMH MKeCcTKO
yCTAHOBJIEHHBIX TrpaHHl, TenJyoro cesoHa. Ocaaki H TeMmmeparypa
BO3yXa B TakHe roisl AOBOJILHO 3aMETHO, & yalle BCEro CTATHCTH-
YECKH 3HAUHMO, OTKJOHAKTCH OT OCTaJbBHOIO F'H,E[ﬂ. K_El[{ H2BeCTHO,
HaJH4YHe TAKHX HepenpeseHTaTHBHBIX YJIEHOB (ujieHa) B PALY MOMKET
NPUBOAHTE K OOJbLIIHM [OrPeIlHOCTAM B 3MIOHPHYECKHX OLEHKax
cpeaHero psaa, 4 ocobOeHHO JHCHEPCHH H MOMEHTOB 0OoJiee BLICOKOIO
nopaaka. TH OCOOEHHOCTH THAPOMETEOPOJOTrHYeCKOH HH(MOPMAaLHH
nenawT Hes(pGeKTHBHBIM NPHUMeHeHHe MapaMeTPHYCCKHX KPHTEPHEB
AAS AHAAH33 OJHOPOAHOCTH CPEAHHX H JHCNEpPCHH, NO3ITOMY [PH
OlLCHKE CTAUHOHAPHOCTH MHOrOJETHHX KOJAcOaHHH OCAafKOB H TeMIle-
paTypbl BO3AyXa TeMmJaoro nepuojia, Mbl ONHPAJHCh HA NOKA3aHHA KPH-
repua Koamoroposa — CMHpHOBa.

[Ipeobnanaloniass uyacTb HCCAELOBAHHBIX PAAOB HE HMEET CTATH-
CTHYECKH 3HAYMMBIX Pa3JIHUHi B SMIHPHUYECKHX pacnpeaeyielnsax
CPeAHHX MECHYHBIX OCAJIKOB H TeMnepaTypsl BO3AYyXa 3a NEPHOM HH-
crpyMeHTaAbHBIX HaOGaomeHH#. YcranoBaewnas aas 10 9% psanoe no
ocaakam H ajasa 159% psanoB no Temnepatype BO3AyXa HecTalHOHap-
HOCTL CBS3aHa ¢ H3MEeHeHMAMH cpeaHHx 3navenuit. Ho u gas psagos
C H3MEHEeHNBIMH CPeJHHMH 3HAYEHHAMH XapakKTep paccesiHHAs H THN
(hyHKUMH pacnpeiesieHHsi BEPOSATHOCTEH He H3MEHHJICS 3a CpaBHHBae-
Mble TOJYTepHOAB NabJoaeH i,

Pacnpepenente no teppuropun CCCP merteocranuuii ¢ HecTalHo-
HAPHBIMH JaHHbBIMH NOKasano Ha puc. 3.17. Pagb ocagkoB ¢ H3-
MEHEHHBIMH CPeAHMH ToJyyelbl B OCHOBHOM I[10 METEOCTAHLIHAM,
pacnojoxeHneiM BOauan nobepexnss Oxorckoro, bapenuesoro u baa-
THHCKOro mopei. MeTeocTaHIUMH ¢ HECTALHOHAPHLIMH JaHHBIMH 110 TEM-
nepatrype BO3AYyXa pacnosaraiTces raaBHeiM obGpaszom BGaH3M (a BO3-
MOXKHO, H B yepTe) Kpynueix ropoaos: Mockea, Jlenuurpaa, Hosropon,
JIssos, Pocros-na-Hony, Kwupos, Tawxenr, Aama-Ata, Lleauuo-
rpaa, Kacuosipck, Upkyrck, ¥aau-¥as, Baaausoctok. B 3apauu Ha-
CTOAICrO HCCJACAOBANHA He BXOAHJIO YCTAHOBJCHHE UCTHHHBIX (pu3Hue-
CKHX NPHYHH, OOYCJIOBHBIIAX OTMEYaeMble H3MEHEHHS CpPeJHHX 3Ha-
YeHHH, MO3TOMY OrpaHHyYHMCH TOJLKO KOHCTaTauuel camoro (pakra H
NpeinoJoKeHHeM, 4TO HECTALLHOHAPHOCTHL TeMNEepaTyPHHX PRAOOB, NHO
BCel BHAHMOCTH, OOYCJOBJICHA BJIHMSHHEM TFOPOJOB HAa MHOTOJIETHHE
KoJacOanusa cpefHeli MecsdHOH TeMnepaTyphl BO3AyXa 3a TenJbli
NEePHO,

IT0 NOATBEPIKAAETCH TAKKE Pe3y/JbTATAMH OLEHKH CTalHOHAp-
HOCTH TeMINepaTyPHHIX PAMLOB 3a NOCJACAOBATENbHBIE AECATHJAETHA AJA
papoB ¢ nepHoaom HabawaeHHH He meHee 70 jqer. Mamenenus cpen-
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HHX 3HAYCHHH TeMNepaTypsl BO3AYyXa TENJOro ce3ona 3a cpaBHHBAe-
MbIC MOJYNCPHOAB XapaKTePHBI B OCHOBHOM JJs METEOCTaHUHH, pac-
HOJIOJKEHHBIX BOJM3H KPYNHLIX HACCACHHBIX NYHKTOB,

Kakne »e TeHACHUMH 3a NePHOA HHCTPYMCHTAJBHLIX HaGJMIOAEHHI
HaMETHJIHCh B KOJeGAHHAX OCaAKOB H TeMIepaTypsl BO3AYXa TEmJoro
nepuofaa no oraenbHbiM panonam CCCP? Tak kak BuiGop mereocran-
UHH JJA aHajJH3a OCHOBBLIBAJCS TOJBKO HA OAHOM NPHHUHNC — J0-
BOJIbHO PAaBHOMEPHOE pacnojiodKeHHe MO TEPPHTOPHH, TO, MO-BHAH-
MoMmy, cpeanee mo rpynne MC, pacnoioixeHHBX B KakoMm-aH6o pafi-
OHe, MOMKeT B OOLHX YyepTax oOpHCOBATH KAPTHHY HaMeyacMblx Teil-
JIEHTLHH.

Ha puc. 3.18 no oraeapumim ¢usuko-reorpaduueckam paiioHam
MPHBCACHB NPpHpALlenns OCAJAKOB H TEMNIEpPATypLl BO3AYyXa 3a BTOPOi
NOAYNEPHOA HaAOJOACHHH, NOJYYeHHLIE NPOCTBIM apHPMEeTHYECKHM
OCpelHeHHEeM M0 CTAUHOHAPHBIM pAfaM AJsA Kamjgoro pafiona. Mame-
HEHHSl CPeJHHX CYMM oOcajakoB 3a nepuoan 1891—1935 u 1936—
1981 rr., Kak noKa3aju pacyeThl, HMET CJACAVIOWHE OCOGEHHOCTH.
Han seex paiionos ETC xapakrepio yBeanuenue 0CaKoB BO BTOPYIO
NoJAOBHHY nepunoaa HabGJAIOAeHHH, NMPHuEM NPHPAlUEHHe CyMM oCaj-
KOB HEBEJIHKO — OT 3 1o 8 MM. YBeanueHHe CYMM OCaAKOB BO BTOPYIO
NOJOBHHY HabJawaanock Takke aaa OoJbIIHHCTBA panoHos ATC,
Kpome GacceiiHoB Jlensl ¥ MHAHrHpKH, rie CPeAHee KOJHYeCTBO Npak-
THYECKH He H3MEeHHNoCch. CaMmble 3HAYHTEJLHBEIE NMPpHpalUlenuy ocaju-
kOB (a0 20—40 mm) ormeuajorcs na Kamuartke n danswem Bocroke.
3HAUYATEIbHO MNOBBICHJIOCH CPelHee KOJHYCCTBO OCaAKOB B pafoHax
Cpeanedt Asun n Kasaxcrana (a0 20 mm). das ocraabubix- paftonos
ATC npupauiesis 0OCafKoB HE MPEBHIIAIOT 2 MM.

AHAJOTHYHBIA aHAMH3 H3MeEHEeHHil TeMnepaTypbl BO3AyXa 3a Ten-
Jble MeCsllbl B TCuCHHE yKasaHuuix 90 JeT nokasas, 4To MOuYTH LIS
seeil Teppuropun CCCP xapakTepHo noBbHIlIEHHEe CPCAHEH MecsuHOIN
TeMiiepaTypsl Bo3AyXa 3a nocyieaHHe 45 sner wa 0,2°C, w anmes aas
ceBepubix pafionos ATC ycranosieno cummxenue ao 0,14 °C (cm.puc.
3.18). ,

Takum oGpasom, BHNOJHCHHBIE PACUCTH H OUEHKA CTANHOHAPHOCTH
MHOTOJIETHUX KOJIeOaHHA OCaJKoB H TeMmiepaTypsl BO3AyXa TemJaoro
CC30Ha NMOKa3aJiu:

. B koae6anusx OcalkoB H TeMiepaTypsl BO3AYXa TCHJIOTO ce-
3oHa 3a nepuoa 1891-—1981 rr. maMeTHJAHCh TCHACHIUHH K MOBLILIE-
HHIO NpaKTHUeCKH na Bced TeppuropHH CCCP. Camble 3HauHTCAbLHBIE
YBEJHUYECHHA OCAAKOB 33 TCnJbe Mecsald Troga orMmewaiorcs wa dane-
nem Bocroke, Kamuarke, Cpeaneit Aznn u Kazaxcraue.

CHHXKeHHE TeMnepaTypbl BO3JlyXa B TenJble Mecfilbl rojla oTMe-
4alTes B ceBepHHX pafionax ATC,

2. 3a nepHOA MHCTPYMeHTa/bHbLIX Habaoaeuuii (90 ser) He Nnpo-
H30ULJIO, CTATHCTHYECKH 3HAYHMBIX (npH ypoBme posepus 95 %) wa-
MEHEHHH HH B THNe (QYHKUHH pacnpejesicHusi, HH B NHCHEPCHAX HC-
CACIOBAHHBIX KJHMATHYECKHX (aKTOPOB.
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3. BusiBJeHHasi HECTAllMOHAPHOCTL HE3HAUHTEJNBHOIO YHCAA PANOB
no ocaakam (l0%) ®m no Temneparype Bosayxa (159%) cBs3aua
¢ H3IMEHEHHSIMH CPEJHHX 3HAYEeHHH 3a nepBbie H NochaejHHe roibl Hab-
JIOAEHH,

4. MeTteocTaHUHH C HEOAHOPOAHBLIMH PSAAMH N0 TeMnepaType BO3-
Ayxa TenJioro MepHoja pacnojioxkeHsl B OCHOBHOM BGJIH3H KPYNHBIX
HACEJEHHBIX MYHKTOB. CratHcTHUYECKH 3JHAYHMbleé H3MEHEeHHHA B MHOIO-
JeTHHX KoJeOGanuax ocajaKoB (HKCHpylOTcA B paiioHax OxoTckoro u
bapenuesoro mopeii, a Takxe B pafione 3anaaHo-CubupcKoil HH3MEH-
HOCTH.

3.8.4. Bananne nameneunil xaumaTHueckux daxrtopos
Had MHHHMaJbHBLIA CTOK pPex

KoanuecTBO OCajKoB H TeMnepaTtypa BO3AyXa B TeNJbe MeCHlbl
ropa xapakTepH3yioT OOULYH YBJaXKHEHHOCTbL MEepPHOAA, 33 KOTOPHIM
HENIOCPEACTBEHHO CJieAyeT 3HMHAS MexeHb Ha pekax, T. e, pasa,
KOrjla pacxoibl BOJAB pPeK (POPMHPYIOTCS NPEeHMYIIECTBEHHO 3a CYeT
ApeHHPOBaHHA NOA3eMHBIX BoA. [lo-BHaHMOMY, BHICOTA CTOSHHS YPOB-
Hell MoA3eMHBLIX BOJ K MOMEHTY HauaJja 3uMHel MexeHu Gyaer onpe-
AeJIATh, NOMHMO APYrHX (paKkTOpPOB, MHHHMAaJBHHIA pacxol Ha KPHBOM
HCTOLEHHA CTOKA SHMHEro nepuojaa.

Brinosnennsie Bbllle OUEHKH Aal0T OOMYI0 KapTHHY KOJHuYecT-
BEHHbIX H3MEHCHHH METEeOPOJOrHYEeCKHX XapaKTePHCTHK, KOTOpPLIE Npo-
H30WAH 3a nocaeande 90 ger, T. e. 3a nepHoi, OCBelAOUHH OCHOB-
Hoil mepuoa HaGalofennii 3a HH3KHM cTOKOM pek. ComoctaBHMm noay-
HEHHBIE pe3yJbTaThl OUEHKH MHOroJeTHHX KoJsebOaHWii ocajkoB H
TEMMEpaTypsl BO3AyXa TENJOro mepHoia ¢ NPOCTPAHCTBEHHO-BPEMEH-
HEIMH OCOGEHHOCTAMH 3HMHEr0 MHHHUMAJLHOTO CTOKa PeK OTACJbHBIX
panOHOB.

3HMHHA MHHUMAJbHBEI CTOK 0OJbLIEH YAaCTH PeK BCEX BLIACACH-
HBIX (PH3HKO-reorpaduyeckux pafionos Ha ETC yeennumaca B noc-
deanne roaw. Ha ATC nabaonaercs HeCKOJbKO HHas KapTHHA:
Ha obmem QoHe yBeJAHYEHHS 3IHMHCIO CTOKA PEeK BBABAAIOTCA paii-
OHBI, TA€ OH OCTajcH 03 H3MEHeHHH HJH [1a)e HECKOJbKO CHHIHJCH.
10 paftonnl Ha ceBepe 3anaano-Cubupckoit nusmennoctn u Jleno-Un-
aurupckoro peruora (cMm. puc. 3.18). Ecam dopmaabHO cONOCTABHTH
NOJYYEeHHbIC ONlEHKH TEeHAEHLIHHM H3MeHEeHHH MeTeopoJorHyecknx (Qak-
TOPOB H OTMEYAeMBIX TeHJEHIUHA B 3HMHEM CTOKe PeK, TO MOMKHO KOH-
CTATHPOBATL XOpoulee coBnaaeHdHe. B camom aene, NpakTHYECKH A4
acex paflonos ETC u Goabwnnctea pafionop ATC xapaktepHo NoBH-
lIeHHEe OCAJAKOB, TEMIEpPaTyphl BO3AyXa TENJOro nepuofla H 3HMHEro
ctoka pek. Ilas paitonoB cesepa ATC HeKOTOPOMY CHHIKEGHHIO Ocaj-
KOB H TeMnepaTtyphl BO3JyXa COOTBETCTBYET HEH3MEHEHHOCTh H Jaxe
yMenblleHHe 3UMHero croka pek — B 3anagHoii CuGupu u Jleno-Hu-
ANTHPCKOM pafoHne.

OXHO 3aMeTHThb, YTO H B KOJHYECTBEHHOM OTHOIIEGHHH MOJY4YeH-
e OUEHKH OKas3aJHCh BeCcbMa BbACPHAHHHMH: OOJABLICMY NpHpa-
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HIEHHK OCAaJIKOB, KakK MpaBuJjo, COOTBETCTBYIOT OoJiblUHEe H3MEHCHHA
ctoka. Camble GoJibliHe LPHPAILCHHA OCAJAKOB B NOC/E[HHE [ACCATH-
JeTHs oTMmeqawTtes na Kamyarke w Ha wore [Jaasnero Bocrtoka.
MMenHo ana 3Tux pafloHOB BCEe HCNOJIB3OBAHHLIC PAJBI XapaKTepH3y-
IOTCH YBeJHYEHHEM 3HMHEro CTOKa BO BTOPYWK NOJOBHHY nepHoaa
HaOMWOACHHH.

MexaHu3m B3aHMOACHCTBHA TeanpaT}*pu BO3AYXA H BHIMAAAI0UIHX
OCAAKOB B TeNJILA 1EPHOA roja BecbMa CJOMeH H HeogHO3Ha4eHn AJA
pasanuHplx (pusHko-reorpadpuueckux paitonos. Kak nokasawo B prie
paboT, NOBLILUEHHE CPeAHeH TOJ0BONH TeMNEpaTypPhl BO3AYXd CEBCPHOrO
NOJVILAPHA MOMKET NPHBOAHTE KaK K YBCJHUYCHHIO OCAJlKOB B HEKO-
TOPLIX pafoHax, TAaK H K YMEHBIUEHHIO WX B APYyrux 3oHax. Kpowme
Toro, Ha ob6uwui oH KoJebaHHid KAHMaTHYecKHX (GaKTOpPOB HaKJalbl-
BaTcA (paKToOpLl XO3HNCTBEHHOH JIEATEJNLHOCTH, BO3JICHCTRHA HA peu-
HO#M CTOK KOTOPBIX MOI'YT B OTAEJbHLIX (H3HKO-reorpadHueckux 3o-
Hax COBNAAATH C OCHOBHBIMH TEHACHUHAMH KJAHMATHYCCKHX (haKTOpOB,
a B JIPYrHX 30Hax HMeTh ¢ HHMH MPOTHBONOJOMHBIH 3HAK H B CHJAY
4TOTO .0caAabaaTL BAHAHHE KJuMmara., IDTH BOMpocsl TPeOYIOT CrewH-
aabHbIX yraybJaeHHuX NpopadoTOK ¢ NPHBJAEUEHHEM AONOJHHTEJbHBIX
ceenennit. [Tostomy nosyuenHble COBNajleHHs HAMETHBUINXCH TEHCH-
1UHA MHOTOJIETHHX KoJeOaHHH 3UMHEro CToKa peK ¢ TeHAeHUHAMH
KonebaHuit o0ycAOBAHBAWIUHX (AKTOPOB Mbl CKJOHHB PacileHHBaTDL
Kak npeaBapute/ibHBle H OPHEHTHPOBOYHEIE, obbAcHAIOIIHe obllee no-
BHILIICHHE MHHHMAaJabHOroO CTOKA pEH B 3HMHHH ncpHoa na GoablueH
YACTH CTPaHbl.

Ha ¢oHe 3THX o6WMX TEHACHIHA BHIACJASIOTCH padonbl, B KOTOPHIX
3HAYHTE/IbHAA YACThL HCMOJL30OBAHHLIX PALOB N0 3HMHEMY CTOKY HMET
CTATHCTHUECKH 3HAYHMYI0 HECTAUHOHAPHOCTh, BBICOKYKO cnafo3aTty-
XaUlyl0 BPEMEHHVIO CBS3aHHOCL H OOJLIUYI0 BEPOATHOCTH NOSABJAEHHSA
BECHEMA AJHTEABHBIX TPYNIHPOBOK JIET MNOBLIWEHHOR H NOHHMAKEHHOH
sofaHocTH. Tak, ceuiwe 40 Y% psgos Gacceitnos [Homna, Huxuero Ilo-
BoKbA, Tlpuazoses u no 40 % panos Benopyccuu, Cesepuoro Ka-
3axcrana, 3akaBkasba, Gacceiinos Bepxnedt Boarn u Kamwel xapak-
TEPH3YIOTCH YKasaHHBIMH ocoGeHHocTAMH. Ecan obpaTtutbes K aaH-
HbIM, NpHBeACHHHM Ha pHc. 3.18, To HAYero ocobenHoOro B OUEHKaX
MHOI'OJICTHHX H3MEHEHHHA OCaJlkoB W TEMICPATYPL BO3AYXa AJAA 3ITHX
pafioHoB noayYeHo He OBIJIO. YBeJHuYeHHe OCAJKOB HE NPeBOCXOAHT
4.2 MM, 2 NOBLUIENHe TeMnoepaTypsl BO3JyXa He BLIXOAHMT 3a obuiue
npegenanl Ha ETC. U B apyrux padoHax Hapsijay c 1OCTaMH, Xapak-
TEPHIYIOUHMHCH OOGIIHMH TeHJCHUHAMH H3MeHeHHS 3HMHEro cToKa,
BHIAEARIOTCA MOCTHI, A KOTOPHIX 3TH H3MEHCHHSA BPEeMEHHOH CTPYK-
TYPHl OKa3aJHCh CTATHCTHYECKH 3HAYHMBIMH. QUueBHAHO, UTO 3HAYH-
MbI¢ H3MCHEHHS 3HMHEro CToKa pek o0yCJOBJAEHBI HE TOJLKO H3Mene-
HHAMH KJAuMaTHuecKuX (aktopos, Ho B ApYraMH dakTopamu, BAHAHHE
KOTOPBHIX Ha OTAEJbHBIX PEKaxX HJAH B OTAEJbHBIX paﬁmlax OKa3blBaeTcs
JAOMHHHPYIOLLIHM.

[MpeacraBasiercsi, uTO HEKOTOpoe MNPHONHMKCHHE K PEUICHHI0 BO-

246



npoca, MOFJH JIH OTMeuaeMmble 34 NEPHOA HHCTPYMEHTaJbHBIX Ha0Jm0-
AEHHA HM3MEHEHHS KJHMATHUeCKHX (akKTOPOB NPHBECTH K CTATHCTH-
HJECKH 3HAYHMBIM HM3MCHEHHAM 3HMHETO CTOKa, MOMHO [OJIYUHTh 3KC-
NCPUMEHTAJNbHBIM nyTeM, Moaenupys onpeaenennbie TeHACHUHH B pH-
aX apTYMEHTOB H (PHKCHPYA 3HAYMMBIE H3MeHeHHA (DYHKUHH, MOXKHO
ONnpeaeHTh, KAKHMH JA0JKHLL OLITH H3MCHEHHS CPelilHX OCaaKOB H
TeMnepaTypbl BO3ayxa, uToOw H3MEHeHHA CTOKA PeK OKasajHcb CTa-
THCTHYECKH 3HAYHMBIMH.

3.8.5. Yucaennan oueHka MiMeHeHHH 0OyCAOBAHBALIIHX :[:uaumpun.
KOTOPLIE MOTYT NPHEOAHTE K 3HAYHMBIM H3IMEHEHHAM

pyHKUMH-OTKAHKA

[locTpoeHHEE AJIST HECKOJbLKHX PeYHBIX DacceiHoB, pacnoNoXKeHHBIX
B pasauunbiXx (usuko-reorpapuyeckux sonax CCCP, nunciinble per-
peccHOHHLIe YPABHEHHA CBSA3H CpPefHEMeCcAYHBIX MHHHMAaJbHBLIX pacXo-
I0B BOAB 3HMHeH MeeHH C ocajKamMH H TeMlnepaTypod BO3ayxa
npeAlIeCTBYIOLLEr0 TEMJOro NepHoja, Kak H CAeJoBajlo O0KHIATH,
He MOKAa3alH BhICOKOH KoppeasiuHouno#i ceasannoctu. [lo Beed Bu-
AHMOCTH, 9TH CBS3H HeJIHHEel B H 3aTYLeBbLIBAIOTCA HAJNOMKEHHEM ApY-
rux obycaopaupaownx ¢akropor. [lTostomy s MOAENHPOBAHHA Ha-
NPaBAeHHBIX H3MeHeHHH CPEAHEro 3HA4YeHHA B psAax apryMmMedToB H
OUEHKH BO3MQIKHOIO OTKJAHKA (QYHKUHH Ha 3TH TEHACHIHH Oblla IPH-
HATa (H3HyecKn GoJee ofocHOBanHafs MOAEAL JIMHEHHOH perpeccHH
B BHE YPABHCHHA

y=0,71xy + 0,50x, | 0,03x;—54,4 |- &. (3.3)

[Tonbnwit KospPHUHEHT KOppeadalHH [AJis 3TOro ypaBHEHHUs paBeH
0,87, npuuem 76 % auncnepcuu y obObAcHAETCA paccMarpHBaeMbIMH
(pakTopamu. IlockoabKy BhEIOpaHHAs MONENL AJA SKCNEPHMEHTaJAbHOH
OUCHKH OTKJAHKa (yHKUHA Ha 3ajapaemMble H3MEHEHHA APryMEHTOB
HMeeT DoJiee BBICOKYIO KOPPensuHOHHYIO CBA3b 3aBHCHMuH NMEepeMeHHOH
oT 00YCAOBIHBAOLINX (PAKTOPORB, HEM 3HMITHE MHUHHMYMEI ¢ OCAJIKAMH H
TEMNepPaTypoH BO3AyXa NPeAllecTBYIOUIETO TenJjoro Mnepuoga, To no-
JYyUeHHBle B YHCJEHHOM 3KCNEePHMEHTEe OUCHKH MAOJIXKHBL paccMaTpH-
BaTbCHA JIHIIL KaAK HHXKHHHA npeaen HeoOXOAHMBIX H3IMeHEHHH aprymeH-
TOB, KOTOPHIE MOCYT IIPHBECTH K CTATHCTHYECKH 3HAUHMBIM H3MeHe-
HHAM (QYHKURH. MHBIMH cJIOBaMH, AJ5 KJacca JHHEAHBIX N0 apryMmed-
TaM CBA3eH PEUHOT0 CTOKA € KJAHMATHYECKHMH (aKTOpPaMH M3MCHEHHH
nocjaeaHux, OOJbIIHE MO BCJAHYHHE, YCM NMOJYYEHB B JaHHOM 3KCHEpPH-
MeHTe, OYAYT NPHBOJAHTE K 3HAYUHMBIM H3MENEHHAM CTOKa.

B 100-n1etHHe psibl BBOAHJHCL 3KCHOHENUHAJbHO BO3PacTalOLLHE
i yOHBawlliHe TeHAEHIHH, BHIpaXeHHble B A0JAX OT AHCIEPCHH pALOB
HE3ABHCHMBIX MEPEeMEHHBIX, AJf# OAHOrO, ABYX M TPEX APryMEHTOB.
Hns Kampaoro cjyyas pacCuHTHBajach (YHKUHH y H OUEHHBaAJach
CTATHCTHYECKAd 3HAYHMOCThH H3MEHeHH# ee cpeanero apHpmeTHue-
CKOrO 3HAYeHUs, JIHCNEePCHH H aBTOKoppeasiuHoHHON dyukuun. Yuenen-
HbIH 3KCNEPHMEHT IO0Ka3aJd, uTo MOoJeJHpyeMbl¢ TeHJEeHIIHH apryMeH-
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TOB 3aMETHO CKa3blBalOTCH HA CPeaHeM apH(MMEeTHYCCKOM 3Ha4CHHH
¢yYHKIHH H ee ABTOKOPPENsLHOHHOA (YHKUHH, YBEJHYHBAA BEJAHYHHY
r(l) u 3saMeanssn 3aTyXaHHE KOPPEJALHOHHOH CBA3H, H BeéCbMa cJabo
MEHSIOT AHCNEPCHIO (PYHKILHH.

[MoAyucHHBLIE Pe3yabTaThl N0 MOACAHPOBAHHIO HANPaBJAEHHBLIX TeH-
ACHIHA B APryMmMeHTax 3KCHEPHMEHTAJLHO MOATBEPAHJH pPe3yJabTaTh
aHaJKM3a CTAIHOHAPHOCTH H BHYTPHPALHON CBA3AHHOCTH XapaKTePHCTHK
MHHHMaJabHOrO cToKa, B camom pene, panee ObJ0 YCTAHOBJEHO, UTO
HeCTALHOHAPHOCTL MHOFOJMETHHX KoJcOannii MHHAMAJbLHOTO CTOKA 3Ha-
YHTEJLHOrO YHCAA PeK OTAENbHBIX PaioOHOB CBA3aHA C HIMEHEHHAMH
CpelHuX 3HaueHHil, AHCTIEPCHH XKe 0cTalTes HeusmenubiMH. Kak npa-
BHJIO, PAAbI C H3MCHCHHBIMH CPEeJHHMH 3HAYEHHAMH XapaKTepH3yioTcA
NOBBILIEHHON KOPPeJHpPOBaHHOCTBIO. MHBIMH CAOBAMH, TE CTPYKTYPHBIC
H3MeHeHHN, KOTOPble MOAGJHPOBAJHCh B PAAAX, COOTBETCTBYIOT CTPYK-
TYPE H3MEHCHHA, NPOHCIWIEAWIHX B MHOMOJETHHX KoJeOaHWAX MHHH-
MaJbLHOrO CTOKA pPeK 33 [EePHOJ HHCTPYMEHTaJbHBIX HAGJIIOJEHHH,

Boinoatnennbifi YHCAEHHBIH SKCNEPHMEHT NO3BOJIHJ KOJIHYECTBEHHO
OIEHHTb, KAKHMH JOJXKHBI OBITH H3MEHEHHA OLHOr0 HJIH OJLHOBPEMECHHO
ABYX 4PryMeHTOB,4TOObl BBI3BAHHLIC HMH HU3MeHeHHS (QYHKIHH OblIH
CTATHCTHYCCKH 3HaunMbiMu. OKazanoch, 4TO NpHpallleHHe apryMmenTa
Ha 0,6 cranaaprioro orkaonenus (Ax;= *=0,60;) Morjio nNpHBOIAHTH
K CTATHCTHYECKH 3HAYHMOMY H3meHeHHlo pyHKuuu. [TondaTHO, uTO NO-
JyYyeHHas OLeHKa MOMET CAYKHTh JHIHb ODHEHTHPOBOUHLIM MPELE/IOM,
TaK Kak npu Ooaee caabuix cpA3nx (yHKUHW ¢ HE3aBUCHMBIMH mepe-
MEHHBIMH, YeM AJd HCnoJdb3oBanHoro ypasHenus (1.9), OOAblIHE H3-
MeHeHHA OyAyT MPHBOAHTL K 3HAYMHMBLIM H3MEHeHHAM (PYHKUHH, H Ha-
oboport, npu 6onee CHJALHLIX CBA3AX OHH OYAYT HECKOJLKO MEHbLUHMH.

Jlas otaesbHBIX PerHoHoB OLIJIH BBIYHCJACHB CPeJHHE CTaHAapThl
OCAJIKOB H TeMIepaTyphl Bo3JAyxa Temaoro nepuoga (cm. tabJa. 3.24).
Cpeanne craupaprel ocaakoB mensiiores ot 7 mm (Cpennss Asns)
1o 22 mm (daneunit Boctok), a cranjapTHbie OTKJOHEHHS TeMIepa-
TYPH BO3JAyXa OKasaJHch HauMeHbliuMu B paiione Kaskasa (0,64 °C)
W HauboabmwHMH — B Jleno-Huaurupekom pernoune (1,24°C).

B cpeanem no Colo3y craHaapTHbie OTKJAOHEHHS OCAAKOB COCTAB-
Jgaor 13,3 MM, a Temneparypu Bosayxa — 0,94°C, caemoBaTtenbHO,
K 3HAYHMbBIM H3MEHCHHAM CTOKA MOIMJIH NPHBOAHTL H3MEHEHHA OCan-
KOB H TEMNEpPATYpH BO3JAyXa Ha BeJHyHHLl, Ooabwne 8 mm u 0,56 °C.
Pucysok 3.18 nokaseiBaer, 4TO H3MEHeHHA 3THX (DakToOpoB He J0-
CTHIJIH YKa3aHHBIX 3HAYCHHE HM B OlHOM H3 pailioHoB Esponefcko#
reppuropun CCCP. Ha ATC B pafioHax, npHMBIKaIOWHX K noGepexblo
Tuxoro okeana, a takxe B Cpeaneit Asaun w Kasaxcrawe H3IMeHEHHH
OCAJlKOB NpPEeBLIIAIT yKasaHHbIe, NOCTHras H [ae npeBblilas 3Ha-
4yeHHs CTAaHAAPTHOrO OTKJOHeHH: (cM. Goaee noapoOnble CBEACHHS
B Ta6a. 3.24). [No-BuaumMomy, B 3THX pafiOHaX CTATHCTHYCCKH 3HAYHMbIE
H3MEHEHHs] 3HMHEro crToka MoryT 6GbeiTh 00yC/a0BJIeHBl NPOHCIIEAIHMH
3a nocJcAHHe AeCSATHJIETHA H3MeHeHHAMH 0CajKoB B TeMJbleé MeCcAllbl
rojaa.
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TatGarua 3.24

Cpeanue CTanjapTHbe OTEAOHEHHA MHOrOJETHHX KonaeGaHWA ocajikos
W TemnepaTyphl BO3AYXA TENJOro NMEPHOAA B PA3IHYHBIX (HIMKO-
reorpadmyecknux 3onax CCCP

Ocagku Temnepatypa Bosgyxa
Pafion CpemHN A cpefiHAR
mAnHa pAgE, 5 MM NNHHA pAga, S °C
JCT JET
Konsckuit n-oe 77 12,75 77 1,10
Kapeans, Cepepo-3anag ETC 91 14,20 91 0,89
Cesepuuit Kpai 86 12,70 86 1,08
[1prGaaTHka 90 17,40 91 0,90
Beaopyccus 86 14,39 91 0,86
Cpeniee 1 Huxnee [loanenponne 85 14,20 91 0,94
3an. Ykpauua H Moagasua 85 14,75 91 0,78
KpuM, Ipnasoebe, Cep. [oHel 89 11,80 91 0,87
Honckoit pafion 91 12,30 91 1,05
Cen. Kapxaa, Boer. 3akaBkasbe 86 10,68 80 1,00
Kagkaa 86 13,00 63 0,64
Bepxue-Boamckui 90 12,28 9] 0,97
Husnee TloBonsbe 87 9,45 a0 0,86
Bacceiin Kamel, ToGoaa 83 15,78 89 0,99
[lenrpansumit 0 KOmnuit Kasaxcran 69 8,80 71 0,88
Cpeanaa Asus 80 6,80 81 0,73
Cepep 3an. Cubupn 79 15,51 79 0,99
Cepepuuft Kasaxeraw, Aartai 83 11,92 85 0,98
Ces. wacts AHrapo-EnHceiickoro 62 10,05 57 0,93
HO0x. wacrs Aurapo-Esuncefickoro 83 12,84 83 0,82
Ces. uacts JleHo-Hupurnpckoro 59 11,48 67 1,17
0x. uacrs Jleno-Uugurupexoro 57 16,43 60 1,24
Hanwiuit Bocrox 73 21,90 86 0,99
Caxananu 80 16,59 83 0,93.
Cepepo-Boctox CCCP 61 12,42 69 1,03
Kamuyarka 63 15,48 62 0,93
B cpeatem _ 79 13,3 81 0,94

B ocranbHBIX paioHax H3MEHeHH K/IMMaTHUYECKHX (DAaKTOPOB He MOIJIH
0OYCJOBHTbL CTATHCTHUECKH 3HAYHMBblE H3MEHEHHS CTPYKTYPBI BPEMCH-
HbIX PHAOB MO 3HMHeHY cToKy pek. llo-BuaHmoMYy, 3HaYHMBIE H3Me-
HeHHSl CTPYKTYPLI BpPeMeHHHX PANOB (3HAUYHMble H3MEHEHHS CPEeAHHX,
HecayuafiHblfi Xapaktep TpPYNNHPOBaHHA JIeT Pas/HYHOH BOJLHOCTH,
BRICOKas caabo3aTyxamllas BpeMeHnHas CBA3aHHOCTh) MO MHHHMAaJb-
HOMY CTOKY pek paiionoB ioxnoii uwactu ETC, Bepxwe-BoJukckoro,.
Huxuero Ilopoakns, 6accefinos Kampl, O6u u MpThima o0yca0BACHO:
JOMHHHPYIOIIHM BJHSHHEM Pas/HYHBLIX aHTPONOreHHBIX (GaKToOpOB.
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3.8.6. Aaan3 BAHAHHA XOIAHCTBEHHOW ACATEALHOCTH HA MHHHMAJAbHBIH CTOK
(Ha npumepe pex Gaccedina p. Hproima)

B nactosnilee BpeMs NPakTHUECKH HC OCTAJOCH peunblX 6accefHos,
HC HCNBITHBAIOIMHAX B TOA MJAH HHOH Mepe BJHAHHH AHTPONOreHHOH
aeatTejbHocTH. B Hekotopuix Gacceiinax Xo3AHCTBEHHAdA AESATCJALHOCTD
JOCTHIJIA TAKHX MacwiTaboB, 4TO BHOJIHE CONMOCTABHMA C NPHPOAHBIMH
npoueccamu. Tak, no gauneim K. A. Ulukaomanosa [102], B mago-
BOAHLIC TOAL (MEPHOALI) COBPEMEHHOC YMEHbIUEeHHe CTOKd MIOrHX pek
IO HBIX PaHOHOB MOJA BJAHAHHEM XO3AHCTBEHHOH AEATENLHOCTH MOMET
pocturath 40—60 % ecTecTBeHHBIX BOAHBIX pecypcos GacceliHOB
95 %-vofi ob6ecnevennocts. HanGoabuiee BAHSIHHE Ha BOAHBEIN PEHM
n Gaaauc pek, coraacno wccheaosanunm [36, 59, 102, okasuipator:

1) BoponorpebaeHHe W BOAOOTBEJ€HHE, CBS3aHHBIE C HCHOJB30-
BAHHEM MOBEPXHOCTHLIX H MOA3EMIKIX BOA AJA HYXKA HACCJEHHS, NPo-
MBILJIEHHOTO H CEJbCKOXO3AHCTBEHHOIO IPOH3BOACTBA;

2) Mennopauns 3eMmesb (opouieHune, OOBOJHEHHE H OCYLIEHHE);

3) ypGanHsanusa pednnx GaccefiHOB;

4) ropHOpyAHHE pa3paGoOTKH H BOA03a0OPLI NOA3IEMHBLIX BOA;

D) rHApPOTeXHHYECKHe coopyxKeHHd (pychoBbiec M B npeaenax Gac-
CeHHa), co3aanne BOAOXPaHHIHLL;

6) BHIpYOKa JiecoB H HX BO300OHOB/IEHHE;

/) arpoTexHHYecKHEe MEepPONpPHATHS;

8) npouas xo3afcTBeHHAas AEATENbBHOCTh (AOPOMHOE CTPOHTENb-
CTBO, PeKYJALTHBAUMS H T, 1),

[lonaTHO, 4TO B KaM/A0OM KOHKPETHOM -cJjy4ac coyeraHHe (hakro-
pPOB XO3AHCTBEHHOH ACATEJABHOCTH H HX BJHAHHE Ha pPeuyHol CToK
B uenoMm H ero ¢ass 6yayr pasanudbiMH. [lo-BHarMOMYy, MHHHMAaJb-
HBIH CTOK pek AoJiKeH ObiTh HaHb0Jee YYBCTBHTCJALHBIM 3JCMEHTOM
rHAPOJOTHYECKOr0 NHKJA.

Boausie pecypewn OGacceitna p. HpTeia IWHPOKO HCHOAbL3YIOTCH
HAPOAHBIM XO3AHCTBOM JAJA FHAPOSHEPreTHKH, NPOMBILJICHHOIO H KOM-
MYHAaJBHO-OBITOBOr0 BOAOCHAOMCHHA, OPOLICHHA H OOBOAHEHHH CCJib-
CKOXO3AfICTBEHN X YFOAHH, BoJAHOro Ttpancnopra. Doabmimx macwra-
OG0B AOCTHIJH arpoTeXHHYECKHE MCPONPHATHA — pacnaxaHHocThs Oac-
cefina cocrasaser 24 %. .

JIns ycTanoBJEHHA NMEpHOJAA HayaJa HAPYLIEHHH BOAHOIO pexHMa
p. MpTeiila nMpoBeleH aHAMH3 CBEAEHHH O CpoKax BBOJa B 3IKCMJjaya-
TANUIO OTAedbHBLX O0BLCKTOBR M Hayale OCVINeCTBJACHHS MeponpHATHI,
OKa3HBAIOILHX BJAHAHHE Ha PEMHMbI MNOBEPXHOCTHHIX W NOA3EMHLIX BOJ,
a TaKXe o0 Temnax H macwrafax pasBHTHA XO3AHCTBCHHON AedATe lb-
noctH Ha sopocOope. Hexoano# undopmanuel nocayuan cnpanodHo-
KagacTposeie maTepnaisl [ocKoMruapomera, pesyJbTaThl HCCAeL0BA-
uug I'TH, IIHUUKVBPa u Apyrax MHCTHTYTOB MO ONCHKE BJHSHHA
pasjHYHBIX BHAOB XO3AHCTBEHHOH HESTEJbHOCTH Ha pPeuHOH CTOK,
a Takxe ceejaeHHs OaccefiHOBHIX HHcneKuHi Muupoaxosa Kasaxckoi
CCP. 3tu ceenenusl GBHIJIH JONOJNHEHBEl AHAJN30M HHTErPaJbHEIX KpH-
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Tadanua 3.25

Ceeaenna 0 navaie HIMEHEHHS MHHMMAILHOIO CTOKA pek
Gacceina HpTwwa noa sansnHem anTponoreHHsX Qaxtopon

Hawano naMenenns, rog
Pexra — noer
NeTHHA IUMHHA
ToGoa — Kyprau 1943 1943
ToGoa — Jlunosckoe 1950 —
ToGoa — flayroposek 1942 1960
Huum — Tlerponaenonck 1960 1960
Hinum — Brkyaoso | 960 1960
Hpream — Toboabek — —
Hpreim — Omek 1946 1968
Hproin — Yers-Hmnm | 946 1959
Oss — Kanaunnck 1944 1960
Tapa — MypaHnueso 1960 1960
Owa — Tperycrkuno | 966 1960
Yt — CepeasiHKOBD 1959 1960
UInmM — ATHpKa 1960 1963
Hempsnka — 1opre JIkMKOBCKHe | 966 1965

BoIX cTOKA p, MpThima u ero nputokoB, Pe3ayabTaThl anajinia HHTer-
paJbHBIX KPHBHIX npHBejeHu B Taba. 3.25.

Kak nokasann pesyJbTaThl aHaau3a, HAYAJM0 H3MCHEHHA MHHHMAJb-
HOrO 3HMHEro CTOKA PEeK OTHOCHTCH K camoMy Hauaay 60-x ropgos.
K 3TOMy BpeMeHH 3aKOHUHJachL pacnaiika oGUIHDHBLIX MACCHBOB Le-
JHHHBIX H 38JICKHLIX 3€MeJb, MNOCAVIKHBIIAA CTHMYyJOM aJas obuiero
XO3AHCTBEHHOTO pa3sBHTHA pernona. Kpome toro, B 1960 r. Guuio
BBCIEHO B 3KCnayaTamuio Byxrapmunckoe BofoXpaHuJiHlle, ocyllle-
CTBJAAIOLLEE MHOroJieTHee peryJupoBanne croka Bepxmero Hprhima.
K Hauaay 60-x rofloB OTHOCATCA TaKiKe 3aMeTHHe Ha HHTerpaJbHBIX
KPHBBIX M3MEHEHHH JIETHEro CToka psifia pek paiiona. Xors aas 60Jb-
UIHHCTBA H3 HHX HAYaJl0 H3MEHEeHHs CTOKA B JIeTHHH nepHoa caeayer
OTHECTH K cepennHe 40-xX roaos.

OTH pe3yJibTaThl XOPOWIO COTJIACYIOTCA C BHIBOAAMH, NOJYHEHHBIMH
Uluknomanosum [102], cornacHo KOTOPHIM 3aMeTHOe aHTPONOreHHOE
CHHMECHHE CTOKa peK 10HhX paioHoB Coeerckoro Colw3sa Hauajoch
¢ 50—60-x roaos. 'ogmoeodt ctok pek Huenpa, Moua, Ky6aun, [ne-
crpa, ¥pana, Tepeka v Cynaka, Uau, Cuipaapsi # AMypaapbH CHH-
3HJICA TI0 CPABHCHHIO C CCTECTBCHHWM nepuoaom Ha 17—25%. B To
e BpeMs Ha ypoBenb 1940 r, pekuM rofoBoro cToka nepeyHcAeHHHX
PEK NPaKTHYECKH MOMXHO CUYHTATh ECTECTBEHHHM, CHHMKEHHE CTOKa
[OA BJAHAHHEM XO3AHCTBEHHOH NCATENBHOCTH B 3TOT NMEPHOA HE mpe-
Bulano 2—5 %.

KoanuecTpenHble OIEHKH aHTPONOreHHOTO BAHAHHA HA THAPOJIOTH-

4YeCKHH pexum p. Hprema noayuens BoaHO6aJIaHCOBHIM METOAOM
(MeToaoM pycaoBoro BoaHoro Gaznasnca). C sTofl uenso 6uJI0 BHIOJ-
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HEHO BOCCTAHOBJIEHHE H YBSI3KA CCTECTBEHHBIX CPeJHHX MECHAYHBIX
auavennit croka p. Upteiua, Hutuma v Toboaa. [Ipn BoccranoBaeHus
€CTeCTBEHHOrO ¢TOoKa pek Gacceiltna Hpreia npumensanca meroa aud-
(epenHpoBaHHOrO y4eTa BJHAHHS HA HEro pas’fHYHBLIX BHAOB XO3#ii-
cTBeHHON peaTteabHocTH. [lpuHATas MeTomHKa pacueta NpeiycMaTpH-
BaJjia onpejieJieHHe MOTPABOK K CPeAHHM MecHAuHbiM OLITOBBIM pacxo-
nam Boas. T nonpaBkH AQxe, onpeaeasancsk no popmyae

AQxos = AQuo + AQps + AQsas + AQupp+- Alseu + AQarpy  (3.4)

roe AQuo — HAMEHEHHE CTOKA BCJENCTBHe HAuaJa 3anoJIHeHHsi BOLO-
xpauuanil, AQpeq — H3MEHEHHEe CTOKa 3a cueT KoJacOhHaHHH 3anacos
BOjAb B jeficTByoulefi npuame BogoxpaHuauuia; AQ,.c — H3MeHCHHE
CTOKA 33 CUeT NONOJIHHTE/ABHBIX NMOTEPb BOJAB HA HCNAPEHHE C BOAHOH
NOBCPXHOCTH BOAOXPAHHAHLL, AQupp — H3IMEHCHHE CTOKAa 3a cueT Hp-
puranuu; AQucy — H3MEHeHHe CTOKa 3a cyYeT INPOMBILIJIEHHO-KOMMY-
HaJbHOrO BoaocHAGKeHHA, AQ,p— H3IMCHENHe CTOKA 3a CUYeT arpo-
JecOMeJJHOPaTHBHBIX MEPONPHATHH.

Boceranosiende CTOKA MPOH3BOAHJOCH HA Y4YacTKax MexIy oc-
HOBHBIMH TFHAPOMETPHYECKHMH CcTBOpaMH. BHauaje olleHHBaJOCh H3-
MEHEHHe CTOKAa BO BXOAHOM (BepXHEM) CTBOpPe OCHOBHOH PEKH H BCex
NPHTOKOB Ha y4acTKe, a 3aTeM H3MEHCHHS CTOKa TPaHc(HOPMHPOBAJHCH
C yueToM BpemeHH ao0eraHHs BHH3 MO TeveHHI0 A0 HHMKHEro cTBOpa
Kamaoro pacuerHoro yuacrtka. llocneposatesbHBIM — pacyeToMm
nojydyeHsl 3HaYeHHS AaHTPONMOreHHLIX H3MeHeHHH cTpoka p. MprtHiua
B 3ambikawieM crBope r. ToGoascke, EcrecTBenHble 3HAYEHHA Cpefl-
HHX MECAYHBIX PacXxofoB BOAB Qeer B PACYCTHBIX CTBOPAX INOJYYEHD
Kak aarebGpaWyeckas cymMMa H3MmepeHHbX (OGBITOBBIX) pacxoaoB BOAH
Q6w+ H TPaHCHOPMHPOBAHHBIX 3HAYEHHHA CYMMAapHOH BeAHYHHBI AHT-
PONOreHHbIX H3MeHeHHH cTOKa AQxos MOA BAHAHHEM NEPEUHCACHHBIX
BHAOB XO3AHCTBCHHOH AEATENBHOCTH.

IHnsi pacyeTHBIX yuacTKOB p. HMprTeilla W €ro NPHTOKOB NMpPOH3BE-
AeHa YBA3KAa CpPeiHHX MeCAYHHX pPacxof0B BOAB METOAOM PYCJIOBOro
BOJAHOro HajiaHca Mo ypaBHEHHIO

Qu=0Qs - an o ﬁQpp + AQxos (3.5)

rae Qu n Qs — pacxoabl BOAB B HHXHEM H BepXHEM 3aMbIKAOILHX
CTBOPax AAHHOro y4acTtka; Quy— CyMMapHHil pacxoa Boas GOKOBOro
npuToka; AQpp — H3IMEHeHWe 3anaca BOAB Ha yYacTKe B pesyjbrare
PYCJAOBOrO peryaHpoBaHnd (H3MeHeHHe 3anmaca BOAB B pycje H Ha
noiiMe); AQxos — H3IMeHeHHe pacxola BOAW B pe3yJabTaTe XO3AHCT-
BEHHOH JNCATEJIbHOCTH.

Ouenka cyMmapuoro DOHOKOBOro HPHTOKAa BHINOJMHEHA Ha OCHOBE
H3MEPeHHBIX PACX0J0B BOJB H3YYEHHBIX PCK H CPEAHEMHOTOJCTHHX
Ko3(hpuuHeHTOB nepexoga OT CTOKA H3YYCHHBIX MPHTOKOB K CyMMap-
HOMY TPHTOKY Ha yuacTKe (C y4eToM CTOKa HeH3Y4enHBIX NPHTOKOB
H CTOKA ¢ HEOCBELIEHHLIX HAOMIOJCHHAMH MEXIYPCUNBbIX NMPOCTPaNnCTB
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H NPHPYCJAOBLIX CKJAOHOB). CpeiHHH MHOTOJIETHHH CTOK € 3THX HCH3Y-
YEHHBIX YacTed njomaad 60KOBOH NMPHTOYHOCTH OLEHEH C HCNOJb30Ba-
HHECM KapT HOPMBI FOAOBOrO CTOKA H BHYTPHIOJOBOrO pachnpenesieHHsd
AJs peK-aHaJloroB B ONOPHBIX CTBOpaXx.

JIns OleHKH CYMMAapHOTO BJIHSIHHSI XO3AHCTBEHHOH MEATENLHOCTH
Ha cTOK Obl0 yurTeHo cBbime 80 nyHkros sBogoszabopoB H cOpocoB
Ha p. Upreiue.

Pacuersl BOCCTAHOBJAEHHOrO CTOKA TO3BOJHJAH YTOYHHTHE ECTeCT-
BeHHbIe BOAHEIE pecypchl DaccedHa H OLEHHTL BJHAHHE XO3AHCTBCHHOH
NeATeNLHOCTH HA CTOK.

Pacuernl nokasasiBawT, 4TO OCHOBHBIC AHTPONOrEHHLIC H3MCHCHHA
cToKa p. MpTeiua seisniBanTcs QyHKUHOHHpOBanHeM ByxtapMHHCKOTO
BofOXpaHuauua, MMes KojoccanbHyo NoOJe3nyio eMkocTh — 30,8 km?,
BOAOXPaHHJHILE B OTAEJbHBEE MHOTOBOJHBIE TOAbL AKKYMYJHPYET 00
10—12 km® BOAB, CHHIKASI IOAOBOH CTOK B HHKHem Obede Ha 30—
40 %. B manopoausle roasl npoucxomguT cpaforka mo 7—9 km? BojH,
YTO NPHBOAHT K VBEJHUEHHIO FOAOBOro CTOKa B HHXKHeM Obede Bopo-
xpanuauwa na 70—=80 % . HonoanurelpbHoe HCNApeHHE ¢ NOBEPXHOCTH
BofoXpanuania cocrasaser 0,56—2,0 km3/roag, 3a6op BOALI HA OpO-
IIEHHE CeNbCKOXO3AHCTBeHHHIX yroaum# mocruraer 1.8 km3/rom. B pe-
3yJbTaTe peryJHpoBaHHA BOJOXPAHHJHILEM 3HMHHH CpelHHH MecsAY-
neli ctok p. HMprema B crBope byxrapmuuckoi I'9C yseauuunics
B cpegHemM Ha 50—60 9% (150—170 M3/c), B Mae — HIOHe CHH3HJCH
Ha 60 —709% (800—900 m3/c). B orpenbHBle TOAB yBeJHUEHHE 3HM-
HHX CPEAHHX MECAYHBIX pacxoaoB Boasl pocrurazso 100—280 9% (400—
550 m?*/c). MakcumauabHOoe yMeHblIeHHe CTOKa, cocraBuBuiee 85 9
nopMuel  (2000—2100 wm3/c), mabmoganock B Mmae — Hione 1966 r.
3a CYCT MHTEHCHBHOTO HanoJiHeHHs BogoXpanuauina. Bansuwe Byx-
TaAPMHHCKOro BOJOXPAaHMJHILA Ha CTOK p. HMpTeiia 3aMeTHO CKaabl-
BaeTcs BMAOTH Ao r. Toboancka, T.e. Ha paccroauun 2450 kM. [N'ogoBon
CTOK B 3TOM CTBOpe yMeHbuIHJcs B cpeanem Ha 10 % (200 wm3/c),
CYLIECTBEHHO BO3pOCJa BOAHOCTH 3HMHEro MepHoxa, CTOK 3a je-
KaOps — mapTt yBeanuusca Ha 20—30 9% (70—140 m3/c), B ToM unHcae
B mapre —Ha 40—45 9% (160—170 m?*/c). C masa no ceursaGpb cpen-
lHe MecsAuyHble pacxoabl Boiabl p. HMpteiwa y r. ToGoabcka ymeHb-
mwHJaHCh B cpeadem Ha 17 % (590 m3/c), a B oTaeNbHBEIE roAabl IpPoOHC-
XOAHNO CHHMeHHe cToka Ha 30—40 9% (1966, 1975, 1977 rr.). Pexnm
CTOKAa B OKTAIOpe — HofAlpe ocTalicd NPAKTHUCCKH HeH3MenHuiM (TadJur.
3.26). Ha puc. 3.19 npusescHbl Hanbosaee xapaktepubie rugporpadsl
(hakTHYecKOro H BoccTanoBjenHoro croka p. HMprouma y r. Omcka.

Ha yuactke Hprthima unume DByxrapmuuckoit '9C or r. Vers-
Kawmenoropcka go r. OMcKa aHTponorcHHble GC3BO3BpPaTHBIE TMOTEPH
CTOKa MOYTH NOJHOCTRIO onpeaensiiores 3abopom BOjJL B Kawaa Mp-
Thilll — Kaparanga, Koropbslii Hauaa geHcrBoBaThk B 1967 r. B kanaa
aabupaerca 0,7—0,8 kmM® BoAH B rofg AJA HYMXA OPOIIEHHA H Npo-
MBIIIJICHHO-KOMMYHAJBHOT0 BOAOCHAOMEHHS TMPHAEraiolHx K HEeMy
paioHOB.
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Ha pexum croka p. Hpreima B ero cpeanem TeucHHH (HHKe
T. OMCKa) OCHOBHOE BJAHAHHE OKAa3blBAeT XO03AHCTBEHHAA ACATENBHOCTE
B GacceitHax ocHoBHMX nputokoB Hmwama u ToGoaa. Bosageiicreue
XO3AHCTBCHHOH AeATeJLHOCTH Ha cToK B Oacceifinax APYrHX NPHTOKOB
HEBCJHKO, H HM MOXKHO nperebpeus.
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Puc. 3.19. ®axtuvecknii (/) u soccranosneunutii (2) cpepunit mecaynmift crok
p. Hpraimma y r. Owmcka, Agrponorednoe ymeubumenue (J) u ypeanmuennc (4) croka.

B Gacceitie p. Huuma njowmaan opomiaeMblx 3eMefib COCTaBAAIOT
B Hactosilee spema okoao 100 teic. ra. ITpoMbiieHHO-KOMMYHa/b-
Hbl¢ BOAO3a0OPH OCYLIECTBAAIOTCA B OCHOBHOM H3 BCPXHEro H cpea-
HETO TeueHHH pekH. be3po3BpaTHbie MOTCPH BOALI NPH OPOINEHHH AO-
crurawt 0,00 km?/roa, cocrapass 20 Y% romoBoro ctoka B yCThe, d 1pH
NPpOMBINIJIEHHO-KOMMYHaJdbHOM BogocHaGmeHun — 0,06 km¥ron, wHAH
okojgo 2 Y% rogosoro croka. J[luHamuka 0e3Bo3BpPATHLIX MOTEPb CTOKA
NpH pasniHYHBIX BHOax sogonorpebiaenHss npueeaeda Ha puc. 3.20.
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BryTpHronosoe pacnpeneienne 6e3B03BpaTHHIX NOTEPb BOABI NPH OpPO-
IeHHH TPHHHMAJOCh aHAJOTHUHHEM THMoBOMY nas CesepHoro Kasax-
cTaHA W I0XKHEIX pafionos 3anaanofi CHGHPH pacnpejenenHio norpeo-
Hoctel B opowenuu [65]:
MERRTE™ % Jhalte e AW v VI NI NIH
% OT roJoBOTD 4 15 35 33 13
BuyTpurofoBoe pacnpejejenne Oe3BO3BPAaTHHIX MNOTEPb CTOKA
p. Hmuma B pe3yabTate BoA03ab0pa Ha NPOMBIIIJIEHHO-KOMMYHAJAbHOE

#%

281 T\.;.

i N

16

Puc. 3.20. Junampka Oe3so3spar-

HHX TOTeph CTOKA NpPH PasJHYHHX

,  BHax BojonoTpeGAeHHs B Gaccefine
p. Humma,

| — npoMBlASHIG-KOMMYHAALHD2  BONLO-

cHab#enne, 2 — opoluedHe, J — arpotex-

HHE#, §-— cyMmMmaphoe (Bce BHAM Xo3si-
CTEBEHHOM NEeRTANLHOCTH).

12

&

s ~—T
Eﬁ_lllltljl_lljlljlr

1960 1965 1970 1973 2.

BofOCHAGKEHHEe CYHTAJOCh VCJIOBHO MOCTOAHHBIM. MIIHM OTHOCHTCH
K uncay pex Coserckoro Coio3a, HSMEHeHHE CTOKA KOTOPHIX TOJA BJIHSA-
HHEM arpoJjiecoMeJHOpPalHH MposiBafeTcs HanboJjee 3HAYHTEJLHO. bac-
cefiH pacnojoMKeH NpeuMyllecTBeHHO B CTENHOH 30HE C npeobaana-
HHEM CYTJIHHHCTBIX [MOYBOTPYHTOB, PacnaxaHHOCTL 3EMEb 46 Y% Bcelt
naowann pofocGopa — Bee 370 o6ycioBJaKBaeT OOJNbLIIOE BJAHAHHE ar-
POJECOMETHOPATHBHBIX MEpPONPHATHH Ha CTOK PEKH, BbI3bIBas yMCHbD-
leHHe ero B yethe f0 22 % 3a roa [26]. :

B ocHOBY OlEHKH H3MEHEHHS PeuHOro CTOKa MOJ BJHAHHEM arpo-
JecoMeTHopaunn OB NOJOXKEHbB HAaYyYHO-METOLHYECKHE npopaboTKH,
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Buinoanentsie B. E. Bogorpeuknm [26]. BessosspartHble notepu croka
NPHHHMAJIHCh B COOTBETCTBHH C pe3y/bTaTaMi 3THX npopaboTok pas-
JHYHLIMH B 3aBHCHMOCTH OT BOAHOCTH roaa. Mccaenosanus nokasad,
HTO YMCHLIHEHHE CTOKA NOJ BJAHAHHEM arpoTeXHHKH NPOHCXOAUT B re-
PHOA MOJIOBOAbS. YReJAHYCHHH 3HMHero ctoka p.Mumma sa cuer arpo-
JECOMEJIHOPAIIHH NPaKTHUYCCKH ne HHﬁ.‘][ﬂ,[I'.EETEH. YuntbeiBas 370, NO-
Nnpasgd Ha HFPHHECUML‘HHGPEHHH} BBOAHJHCHL TOJBKO B TCNJbIH nepHoa
(anpenb — cenTabpb). MakcHMaJibHOE YMEHBUIEHHEC CTOKAa B HHAKHCM
redennn p. Minuma nop BAHAHHEM arpoTeXHHKH MPHXOAHTCS, KaK npa-
BHJIO, HA MaH H gocTHraer 60—70 m%/c, cocraBass B cpennem 3a 3ToT
mMecan 45—>50 m3/c, MakcHManbhoe YyBeJHYCHHE CTOKA — B HIOJNE H
nocturaer 9—11 m3/c, cocraBassn B cpeanem 5—8 md/c.

Ha p. Hmmume nocrpoens uwerhipe BOAOXPAHHJAHING, ABA H3 HHX,
BsivecnaBckoe u Cepreesckoe (Ta6a. 3.27), OCYMIECTBJAAIOT MHOrO-
JieTHee PEeryJiipoBaHHE CTOKA, OCTaJbHbIE — CE30HHOTO HAH MECAUHOro
peryJiHpoBaHusi, HX BJAHAHHE HA CTOK HE3HAYHTEJHHO.

[lockosbky pannsie o6 yyere croka na Bsiwecnasckom m Ceprees-
CKOM BOAOXPANHAHINAX OTCYTCTBYIOT, TO AJISi OLEHKH HX PeryJupyio-
Cro BJAHAHHS paccuHTaHbl OOLEMBI aKKYMYJAALHH H CpaboOTKH BOJALI,
HCTIOJIL3YS MAaTEPHANB N0 PEXHMY YPOBHEHl H KPHBHIE 00BEMOB BOJO-
Xpanuauul. AHAJH3 MOKAa3bIBaeT, 4TO PexHM paboTsl BOAOXPaHHJIHILL
Oosiee HJH MeHee OJHOPOJACH. AKKYMYJALHA PEYHOro CTOKa OCYIIecTB-
JAHCTCH, KAK NPaBHJAO, B anpeji¢ Ha NOABEME NOJOBOALA H COCTABAHET
B cpeanem 120—130 m%/c (cymmapHo no o6oHM BOAOXpPaHHIHLLAM),
4 B OCTAJIbHLIC MECANB IPOHCXOAHT HACTHUHAA cpaboTKa NOJe3HbiX
emkocrefi. HaunGoabmas cpaGotka B Mae B cpeanem 20—40 wm9/c.
B sumune mecsun ypeanuenne croka p. Mmmma B Hukuux Gbedax
BOAOXPaHHAHLL 32 cuer cOpoca BoAW cocTaBiaseT B cpeanem 7— 10 m/3c.
Ocpeanenneiil pexum peryaupoBanus ctoka p. Mmmma Bogoxpanu-
JUIIAMH npHBeaed B Taba. 3.28.

Kospduunent perynuposanns croka sogoxpanuaniamu f (ormo-
IeHHe 10JesHoro o6beMa BONOXPAHHJHIL K HOPME TOMOBOrO CTOKA)

B Gacceithe p. Hummnma nocraTouno BHCOK W B cTBOpe n. Bakyaoso
215 km oT yerbsi) cocrasasier 0,55.

TaGauna 3.27
XapaktepucTukn Bopoxpaummanuy ma p. Hunme
O6rem, man. m*
ron - | T e
BopoxpanBanma BBOZA B | caong HITY,
mesicrawe [ SUORTe | TPE S noanma | Toed | meprami
Bavecaasckoe 1970 2 500 60,9 419,4 377,6 41,8
Cepreesckoe 1969 108000 | 117 693 635 o8

9 Bamas 2 717
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TaGanna 3.28
Peryauposanne croka (m*/c) p. Humma sofoxpanuiniiamu

e R D St B [ [ | 1 R 6V T T B B R4 L R B 6RO (PR 4 BSR4
Bavecaanckoe . .. 3 2 4 —40 3 6 8 7 N 3
Cepreescxoe 4 4 6 —84 29 8 6 6 SR AL | 4

Mpumesanne Orpunarespioe 3Ha9eHHe CTOKAa — aKKYMYJALHA DOAM, Noao-
A HTO A RHOE — {.'I.'I'Eﬁl}fh'.ﬂ,

HceaenoBanusi MOKa3ulBAaWT, 4TO H3 KOMIJICKCA AHTPOMOreHHbLIX
(pakTopoB HanOo e CylLICCTBEHHOE BJHANHE HA CTOK P. Mumuma okasbl-
BAET PeryJHpoBaHHE CTOKA BOAOXPaHHAHILAMH, 6e3BO3BPATHLIE NOTEPH
W nepepacnpeieJenne CTOKa BO BPEMEHH [IPH OPOLUENHH H arpoJeco-
MEJHOPAIIHH,

Ha p. Humse nog BausnHem XO03#HCTBCHHOH A€ATE/LHOCTH HaH-
Goabllice OTHOCHTC/ILHOE H3MCHEHHe MPeTCpPneaHd pacxolsl 3HMHETO
nepnofa (XI1I—III) u nepuoaa nososoies (IV—V), Bo BpeMs KOTO-
PHX 3TH H3MeHcnus coctapasior B cpeanem 15—20 Y% ectecTBeHHOro
cTOKa, BO3pacTas B OTAeabHbie roan ao 60—80 % (ocoGenHo aas
3UMHEro NepHoAa), B OCTajbHBIE NEPHOAB AHTPONOTEHHOE H3IMCHEHHE
CTOKA Haxoautes B cpeanem B npeaenax 5—I10%, yseauuupasich
B OTACABHLe roas 10 20—30 %.

Iaa onpeicfieHiss Havana 3aMCTHBIX aHTPOMOTEHIIBIX H3MEeHenH#
ctoka p. Mumma Henosib30Banbl ABOHNLIE HHTErpajbHble KPHBbLIE CTOKA,
NOCTPOEHHLIe MO CyMMaM CPeJHUX MEeCHUHBIX pPacXol0B BOJLI 33 NepH-
ONbl MOJOBOABLS H MeKeHH. Takue KpuBble WyBCTBHTEJbHEEC OOLIYHBIX
HHTErpaJbHLX KPHBBIX K aHTPONOreHHBIM H3MCHEHHAM CTOKA, TaK Kak
cyMMapHBle NONPABKH 3a CueT XO3AHCTBEHHOH ACATC/JBHOCTH B HEpH-
OBl MOJOBOIbLA H MeMKelH HMenT 06paTHBIC 3HAKH,

AHAJHS NOATBEPAAET, UTO BJAHANHE XO3AHCTBEHHOH ACATCALHOCTH
Ha CTOK cTajgo 3aMeTHo npospasatoes ¢ 1960 r. OcoGendo Xopomo 370
zaMeTno aas creopa y r. IlerpoinaBaoBcka, Bbillle KOTOPOro B Gaccelne
PACNOJIONKEHBl OCHOBHBIE CEJIbCKOXO3AHCTBEHHBLIE YrOAbs, HPOMbIUIICH-
Hbie KOMIJIEKCH H BCe HIIHMCKHE BOJOXPalHJIHLILAE.

[Tocse BBOAA B CTPOIt AOBOJBLHO KPYNHBIX BoAoXpauuaum (1970 r.)
H3MEHEeHHsl CTOKA 3a cYeT XO3AHCTBeHHOA ACATENLHOCTH CYILCCTBENHO
gozpocan. B ycrse p. Mumma anTponorenHoe BJAHAHHE HECKOJALKO
CIJIAMCHO 34 CYET YBeJH4YeHHs BOAHOCTH HHMHEro yuacTKa peKu.

Haunnas ¢ 1970—1971 rr. B CBfISH C BBOJAOM HOBBIX NJOLIAACH
OPOITACMBIX MACCHBOR, CTAJH WHTEHCHBHO BO3pactaThb Ge3BO3BpaTHBIE
noTepH, Kotopuie ¢ 1977 r. npeBajinpyioT Hajl BCCMH ADYFHMH BHAAMH
X03ACTBEHHON ACATCABHOCTH, HCKJIOYas PeryJaHpoBanHe CTOKa BOAO-
XpanuanilaMH.

B Gacceiine p. ToGosa njaomaan opouwlaeMblx 3eMejb COCTABARIOT
okono 200 Thc. ra. OcHoBHas wacTb HauOOJCEe KPYNHLX BOA03abopos
cocpeoToueHa B BepxoBbsXx p. To6Goja M €ro ypajbCKHX TPHTOKOB,
rje PacnojoKeHbl OCHOBHbIE MPOMBIIIJICHHBIE KOMIJIEKCH W HaCcCaeH-
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Hule NyHKTH. Dessoaspatusie norepH BoAL NPH OPOMICHHH B CTCNHOMN
vacti Oaccefitna p. ToGona B HacTodulee BpeMs JIOCTHTAIOT B CPeiHEM
0,36 km*/rog, uto cocrasaser 1,5 % cpeaHero rofoBoro CToKa B YCThE;
NpH NPOMLIIIJICHHO-KOMMYHaJbHOM BojlocHabxennn — 0,7 km? /ron, naun
3 % ot cpeanero rogoBoro croka. B oranuse ot Gaccefina p. Hinuma,
IPOMBIIVIEHHO-KOMMYHaabioe BofonoTpebaenne 8 6acceiine p. Toboaa
npeobaanaer wan BonozabopaMH Ha opoleHHe, Xors ¢ wavaaa 70-x
'OA0B H 3]1eCh OpOIIAEMOe 3eMJIeJIc/IHe Pa3BHBAeTCS HHTEHCHBHO.

B nacrosiee spems B Gacceitne p. ToGoaa aeficteyer 63 Bogoxpa-
HIAHILE, CYMMAapHas noJe3Has eMKocTh Koropuix 3,1 kM3, Ocnosuas
HaCcTh BOJAOXPAHHIHLL PaclOJIOKCHA B BEPXOBbAX YPAaJbCKHX TNPHTO-
ko p. To6oaa (¥Yit, Typa, Tasaa, UceTs), HCCKOJABKO BOAOXPAHHJINLL
nocTpoeno Ha camoMm ToGoje. 3HaYATEJLHAR YaCTh BOAOXPAINJIHLIL
MOCTPOEHA CMElHaJbHO AJs NPOMBIILIEeHHOro BogocHabxenusa. Hanoa-
HEHWe BOAOXPAHHMAMIL, NOCTPOEHHBIX HA YPaJbCKHX NPHTOKAX, OCY-
UIECTBAACTCH PAaBHOMEPHO B TeuelHe anpejs— Masi, a 3aTeM NpoOHC-
XOAHT cpaboTKa ¢ HEKOTOPHM VBEJHYCHHEM HHTEHCHBHOCTH OT HIOJNA
K mapty caeaywouero roga. Pexum paGoThl BogoXpanuJHil, pac-
nofoxenuolx Ha p. Toboae (ra6a. 3.29), ananoruuyen ¢ Toil JAWWB
pasHHLlEed, YTO Hano/IHeHHe HX OCYIIECTBJAAETCH PaHblle, B OCHOBHOM
B anpene (mo 85 Y% moaesnoro obbema pogoxpannauut). B mapre
OCYUIECTRJASAETCA 3HAYHTENLHAA NpeAnaBofovHas cpaboTKa noJesHoro
oObeMa BoAoXpanuanil— go 25 %.

HecmoTpst na 10BoNbHO GOALUIVIO CYMMapHVIO PEryJIHPYIOULVIO €M-
KOCTH BOJIOXPAHWJHIL, OTHOCHTeNLHOE BJHAIHE HX HA CTOK C YBe/IH-
UCHHEM BOJHOCTH TMO JJHHE PEeKH CHHIKAETCS H . CTAHOBHTICH B VCThEe
p. ToGoaa nesmauntensnbiM. Koshduument peryanpopanis ¢Toka
sopoxpauunumamu fi B creope c. Jlunosckoro (104 kM or yeThs)
cocraBasiet seero 0,1,

Arpoaecomennopatusnble meponpusaTHs B Gacceiine p. Toboaa no-
CTHIJIH B HacTOsillee BPeMs IWIHPOKOro passutHsa. B crennmx pafionax
OaccelHa NamMHH 3aHAMAKOT 3HAYATEJABAYIO YacTs BogocGopa. Tak,
B creope r. Kyecranas pacnaxannune aeman sanaMawt 67 % naomann
noaoc6opa. Bius mo Teuenwio peks pasmMax arpojiecoMeNHopaTHBHHIX
MEpONPHATHH YMEHbIIAeTCH, a BOAHOCTE 10 Mepe BNaJeHHs ypaJbcKnx
NMPHTOKOB, CYILIECTBEHHO BO3pactaer. BeaeacTBHE 3TOr0 yMeHbIIelnHe
Cpeanero roaoBoro cToka B yvcree p. Tobona 3a cuer arpoTexnnkn
HEBCJIHKO W COCTABJACT B cpeancm He Gogee 3 %. Makcumanabhoe
YMEHLIIENHE PpAacXo/loB « BOJAB MOJ BJHAHHEM arpoJecoMenHopaluu
MPHXOAMTCH HA MaH W AOCTHraeT B oTAeabHue roawm 170—180 mi/c,

Tatrua 3.29
Peryanposanmwe croka p. Tofona eropoXpasnaninamu

Mecsty . v I II'HL W U VSV VIE VHT IX X %P XTi
AQ w/e 35 40 50 75 —405 —135 70 65 50 45 35 35

[IpuMmeuanue OrpHOATEILHHE 3HAYEHHS CTOKA — AKKYyMyJadanHa Boam, mo-
JAOHTeABNBIe — cpaloTka.

g
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cocTapass B cpeadem 3a mecsaun 100—110 m3/e, a makcumaasnoe yse-
Juuenie — Ha aprycrt, AOCTHras B otaeabhbie roast 20 m%/c (B cpea-
HeMm 3a mecan 10—12 m3/c).

Han Gaccefina p. ToGoaa N0BOJABLHO TPYAHO YCTAHOBHTL HA4aJ0
AHTPONOrEHHbIX H3IMEHeNHH CTOKa, TaK Kak MNpPOMBIULJIEHHO-KOMMY-
Ha/lbHoe BojonorpelbJiellHe H3 BepXOBLEB YpadbCKHX NPHTOKOB OCYy-
mectsasercs gasHo (uactuuHo ¢ XVIII Beka), kpome Toro, apame
B Hacrosulee BpeMs Jif YCTHEBOro y4acTKa 5TH H3MEHEHH# Bce elle
HECBEJI HKH.

Ananus pesyasvatos noxasuisaer, 4yto u B Gacceiine p. TobGoaa
Hauboabluee OTHOCHTE/NbIIOE H3MeHeHHe TMOj BJAHAHHEM aHTPOMNOreH-
HON JIeATE/IbHOCTH TpeTepnesn pacxoibl 3HMHEro rnepHoja W nepuoga
noaoBoAbA. Pacxofn 3HMHEro nepuoia B yCThe BO3POCAH B CpejlHeM
Ha 16 %, B Tom uncae B mapre na 35 %, B oTaenLHBIE oA 3TO yBe-
Ju4yenne pacxofos Boaw aocrurago 30—509% (8 mapre mo 70—
90 % ). ¥YMmenbluenne pacxoloB BOJAbLI B MePHOI MOJOBOALA COCTABHJIO
B cpendem 12 %, B mae — 17 %, B oTAe/bHbIe roALI YMeHbIICHHE CTOKA
nojosoiba aocturano 20—30 9% (B mae no 40 %).

Tak xe kak n B Gaccefine p. Hmuwma, auTponorenibie H3IMEHEHHS
ctoka p. Toboaa ctasu ocobGenno 3HaYHTENLHBIMH NpuMepHo ¢ 1970r.,
UTO OOBACHAETCH HHTEHCHBHBIM Bo3pacTaHueMm 0Oe3BRO3BpPATHHIX NOTEpPb
BO/Abl Ha MPOMLILWAEHHO-KOMMYHa/ bHOe BojocHabkenHe, OpoLUeHHe,
a4 TaK/Ke BBOJOM B CTPOH elle HECKOJbKHX BOAOXPaHHJIMIL,

Hrak, B 1esom BiAHAHHE aHTPONOreHHBIX (PaKTOPOB Ha cTOK B Oac-
ceiiie p. MpThilua 10B0JALHO 3HAUHTENLHO: B yeThe p. Mpruimwa cpei-
HUifi rogoBOM cTOK cHu3njca Ha 10 9% B yerne p. Mimmuma —na 16 %,
B yvcrue p. ToGoaa—ma 5 %. 10 BAHAHHE CTajl0 3aMeTHO NPOAB/A-
Tbe NpHOAHAHTEAbHO ¢ 1960 r. HanGoabiine uaMenesns nperepmnenu
pacxojibl 3HMHEr0 NepHoaa, BOAHOCTh KOTOPLIX CYILECTBEIHO BO3pocaa
no cpasHeHn ¢ mepronom ao 1960 r. Hawbosee 3nauuTeNbHBIMH
thakTopaMHi, OKa3LiBalOUIHMH BAHAHHE HA CcTOK B Gacceifine p. MpTbia,
SIBJSIIOTCH  peryJ/IHpOBAHHE CTOKAa BOJAOXPaHHJAHLIAMH, MeJHOpAalHA
(a B Gacceiine p. To6osa n npombilLaenHoe BoaocHabxenne) W arpo-
JecoMeaHopaTHBHLe MeponpuATHA. OaHako ouenka TrHIAPOJOrHIec-
KOoro spexkra arposecoMe/IHOPALHE CJOKHA H B METOAHYECKOM ILIaHe
B 3HAYHTENbHON CTeneHwn AHCKYCCHOHHA, MOITOMY JaHHble cJeayer
CYHTATH OPHEHTHPOBOUNKIMH,

Jlas pek B pacemaTtpuBaeMoMm Oaccefiiie, no KOTOPLIM HMeAHChb
NanHble nalbJaojJeHdii 0 HavYaJa Xo3fHCTBEHHOro HCNOJAb30BaHHS,
Obls1a BHIMOAHEHA OLEHKA CTATHCTHYECKON 3HAYHMOCTH H3IMeHeHHi
CpelHero MecsyHoro MHHHMAJILHOMO CTOKA NOJA BJAHAHHEM KOMIJIeKca
aHTpONnoreHnslX (akropoe ¢ noMouwblo Kpurepus Koamoropora—
CmuprnoBa. BHoOCHMBlE XO038ACTBEHHOH [AEATENLHOCTHIO H3MEHEHHd
CTATHCTHUECKH 3HAYHUMBI TOALKO IS AHMHHX MHHHMYMOB H He JLIA
Bcex pacceMoTpedHslx noctoB (taba. 3.30). CraTHCTHYECKH 3HAYHMBIMH
0OKa3aJHCh MH3MeHEHHS CpeJHHX 3AMHHX MHHHMAJBHLIX PpPacxojioB,
npepbiinaomue 20—25 %. Takue H3Menenusi (QUKCHPYIOTCH B Bepx-
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neM u cpeanem tevennn ToGoaa n HMpruiua, naGiaioaends Ha KOTOPHIX
BEAYTCA C KOHUa npoworo sBeka. Hecmorps na AOBOJNLHO HHTEHCHB-
HOe pasBHTHE XO3sAlCTBEHHOH [eATEJbHOCTH Ha BOAOCOOpax H B pyc-
aax npurokos TobGoaa u HMprbima, HamMeHeHnHs MHHHMaJbHOTO CTOKa
B Me:KeHHble MepHo/ibl, XOTA H JOBOJLHO 3aMeTHble, OKasajJHch CTa-
THCTHYECKH HE3HaYHMBIMH.

Hurepecio ormetuts takxe, 1o AK® 3uMIHX MHHHMYMOB peK
B Oacceiine Mpreina, xak npasunao, 111 tana (pexe II) u xapaxkre-
PH3YIOTCSI BBICOKON CBA3BIO MEXKIY CMEXHBIMH 'WIEHaAMH psloB (cM.
Ta6a. 3.30). Kpome Toro, anaju3 nokasaJg, 4To Xapakrep rpynnHposa-
HHS JIeT pa3jH4nofl BOAHOCTH B 3HMHHIT MEPHOA HA paccMaTpHBaEMbiX
peKax oTJHYaeTcd OT CAyYalHbIX NOCae 0BaTeNbHOCTEN,

Takum oOGpasom, noapobHoe paccMOTpPeHHE KOMIJIeKca aHTpono-
reHHbelX (PakToOpoOB, BJHAWINHX Ha mMOepepacnpejie’icHHe CTOKa pex
BHYTPH rojla, Ha Hall B3IJIA/l, B NMOJHOA Mepe 0ObLACHAIOT BHARIEHHBIE
CTATHCTHYECKHMH MeTOAaMH OCOOEHHOCTH BHYTPEHHEH CTPYKTYpH
MHOTOJIETHHX pANOB HabawaeHuil 3a 3HMHHM CTOKOM pek OGacceilios
To6ona v Uprhilua.

K coxanennio, Mbl He pacnoJaraji cseiedusmn o0 anTponoren-
HBIX (hakTopax no Apyram OGacceiiHaM, NO3TOMY MOXKHO JHIIL [NPCANO-
Jaratb, 4TO X03AlCTBEeHHAR AEATEAbLHOCTH HA BoAOCOOpPaX H B pychax
peK, aKTHBHO MPOBO/IHMAas B MOCJAEBOEHHBLIE TOALI, HE MOrja He CKa-
3aTLCA Ha Pacxonax BOJABI B MeXEHHLIe MepHoabl. ITo MOATBEpHAaloT
noJyuenHbie OOBLEKTHBHBIMH METOJaMH pe3yALTaThl anajHsa npocT-
PAHCTBEHHO-BpEMEHHBIX KoJiebannil HH3KOro CTOKa,

BbLIBOJ1bl

B wnacrosimeii pafore cTaBHJach 3ajava HCCJAEN0OBaTh [IPOCTPaH-
CTBEHHO-BpPEMEHHbIe 3aKOHOMEPHOCTH MHOrOJCTHHX KojeGanuii Mu-
HHMAaJIbHOTO CTOKa, Ha KOTOpHX Oasupyercs npakTHKa THAPOJOrH4e-
CKHX pacyeron. [o cero BpemeHH B pacuerax MHHHMAaJbLHOTO CTOK3
OCHOBOMOJAralouIHe 3aKoHOMepHoCTH (e3 10MKA0ro o00CHOBANHA TPH-
HHMAJHCL ANAJOTHYHBIMH ToZoBOMY CTOKY. Tak Kak Hccaenosarie
MHOTOJeTHHX KoJeOaHHA MHHHMAJBHOIO CTOKa Ha MacCOBOM MaTepH-
aje i B TAKOM acnexkTe A0 Cero BPeMeHH He BbINOJHANOCH, TO 110V 4€H-
HHE pPe3yJbTaThi Jydile BCEro OIEHHTH B CPABHCHHH C CYLUECTBYIOUIHMH
npeacTaBACuaAMHE 00 OCHOBHBIX 3aKONOMCPHOCTHAX MHOTOJMETHHX KOJe-
Gauufi PCUHOro CTOKA, CJAOKHBILHMHCH HA OCHOBE HCCAel0BalHH
(vauie Bcero perHoHaabHBIX) KoaeOGaHNi rofoBOrO CTOKA, BHINOJAHEH-
HEIX PA3AHUYHEMH HCCAEJOBATENIAMH H B PasHoe BPeMs.

1. Auaau3 rpynnupoBanus Jer TMOBHIIEHHOR W NOHHIKEHHON BOI-
HOCTH B NEPHOJ 3HMHeNl Me)XeHH NnokasaJti, 4yTo 6oJsIlas 4acTh HCce-
noBanuux pagor (oxodo 70 %) nmo ymeay H IHTENBLHOCTH TPYIIH-
POBOK JIeT pa3JH4YHOil BOAHOCTH HE OTJHYAeTCHd OT CJAy4afiHbX mnoc)e-
nopateasHocTell. Hapsaay ¢ sTuM BLLAenseTcs 3navyuTe/bHaf rpynna
panos (npumepuo 30 %), B KOTOpHIX rpynnUpoBaHHe JeT Pa3JAHUHOMN
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BOAHOCTH HOCHT HecaydYaiHBIA xapaktep. 70 pPAlbl ¢ MaJbIM YHCJIOM
BeCHEMA JJHTCBLHBIX [‘p}*l‘inH]JﬂBﬂH.

B wenom mo CCCP cpeansin AJAMTENLHOCTH CPYNNHPOBOK JIET
Pa3AMYHON BOAHOCTH cocTtapnser 2,34 rojfla B KoJebaHHAX 3HMHHX
MUTHMaJabHbLIX H 2,62 rToga B KoJebDaHHAX HaHMEHBIIHX PacXo/loB,
UTO CYULECTBEHHO MNPEBHILLAET CPEAHIOI [UIHTEJILHOCTH IPYHNMHPOBOK
B koaefaHHAX rojloBoro croka, paBryio 2,2 roga. BepoatHocTb mO-
ApJeNHA KOPOTKHX rpynnupoBok (AnuHOH 1—4 roga) B KojaeDaHHAX
YHUMIIAX MHHHMAJBLHBIX W HAaWMCHBIIMX pPacxolOB BOJbI, TaK e Kak
Il B KoaeOGaHHAX TOJOBOrFO CTOKA, HECKOJBKO MCHLLIE, MeM B cJayyai-
WX nocaenosaTeJbHOCTAX, DBepodTnHocTh XKe NOABJAENHA AJHHHLIX
rpynnnposok (10 Jer u OoJsee) B KojebDaHHAX MHHHMAJBIOro CTOKA
RO MHOFO Pa3 MPEeBOCXOJHT BEpOfATHOCTL MNOABJAEHHS TPYNNHPOBOK
TaKOM Ke JQJAHHL B KoaeGaHHsX FroA0BOro CTOKa,

2. AHasin3 KoppeasilHOHHOH CBH34HHOCTH BO BpeMEHH XapakTepH-
CTHK MHHHMAaJbHOTO CTOKa NO3BOJHJ YCTAHOBHTBL, UTO MHOTOJIETHHM
KoaeGaHHIM MHHHMAJBHOTO CTOKA TNPHCYLIH TPH THNA aBTOKOppe/d-
unonnblX (yukuuii, Hapsaay co cpasnuTesbHO HeDOABUION Tpynno#
(okono 25 9%) paaos, XapaKTepHAVIOILHXCA CBH3BI0 MEMXIY CMEX-
HLIMH 4JieHaMi paga nopsiaka 0,35—0,40, saryxawoileid no 3axkoHY
npoctoil uenn MapkoBa, HMeeTcs TaKas e rpynna psaioB ¢ BHICOKOH
koppeasuneil Mexay cmexnsiMu uieHamn (0,06—0,60) u 3aTyxaHHeM
¢e MO 3aKOHY TreoMeTpHYecKOH TMporpeccHH, HauyMHas €O BTOpPOro
yiena M, HAKOHEN, caMas 3HAYHTeJbHas Tpylnna psajaoB (NpHMEpHO
NoJOBHIA) Xapakrepuayercs Becbma c/1a0oil KOppeidlHeH MeK1y
cMeRHBIMH wieHaMmu (menee 0,10).

Brinosnenublii aHa/iM3 TMoOKa3biBaeY, TakHM o0pa3oM, UTO TPHHS-
Tad JUIA ONHCAHHS BePOATHHIX KoJeDAaNWH roLoBOTO CTOKa MOAe/b
[IpOCTOrO MapKOBCKOro npouecca B LEJ0M Ne npuesMJeMma Jafd OnHca-
NI MHOTOJIeTHHX KoJebanuii MuHumanabnoro croka. Ilo Bcein BuaH-
MOCTH, MHOTOJeTHHe KojeDaHHsi MHUHHMAalbIOrO CTOKa OTJAHYAKOTCH
GoablEM MuoroobpasuneM, NMO3TOMY JUIsi HX ONHCAHHA Hapaly ¢ Mo-
nennio mpoctoii nenun MapkoBa MOTYT NPHHHMATLCA MOJENTH cayuad-
Hoit nesasucHMoil BeIGOpKH, a TakXke Oonee CJAOKHLIX TpPOLECCOB,
(A CAoMKHBIX Henefl MapkoBa MM KaKHX-TO HHBIX. JTO BECbMa BaX-
LI BOTIPOC, KOTOPLIH 3acAyXHBaeT caMoro MpHCTaabHOrO BHHMAaHHI,
NOTOMY HTO BCe pacueTHele METOAH B THAPOAOrHH paspaboTansl A/
IpOIEeCccOB, BEPOATHBIE KOJMCOaHHA KOTOPBIX OTBEUAIOT MOJAENSIM CJYy-
WA He3aBHCHMBIX BbIOOPOK HJIH TPOCTOil MapkoBckoil nenu. Hpy-
rHe TpOLEecCH, KOTOpLIE B pAjax HH3IKOrO CTOKAa MpeACTaBJeHbl 3HA-
unrennuoil rpynnoit (okono 25 %), ocraioTcs HeH3YUEHHBIMH, a CJe-
joBatesabio, 6e3 o00CHOBaHHBIX METONOB aHaJjH3a H pacyera.

3. OueHka CTAUMOHAPHOCTH MHOTOJETHHX KoJgebaHHil MHHHMAJb-
HOrO CTOKA, BLIMOJAHENHas pa3JHUHBEIMH MeTOJaMH, MO3BOJIHJIA YCTa-
HOBHTEH, YTO NpHMepHo 34 HCMOJAL3OBAHHBIX PSJ0B OTBEYAIOT FHMOTE3e
craunonapnoct. Jlas snadntesbHON rpymnu psaoB (okono 25 %)
VeTAHOBJIEHA HECTAllHOHAPHOCTb, KOTOpas MpPOSABJASETCH B CTATHCTH-
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YecKH 3HAUHMOM H3MeHeHHHM CPeJHHX 3HaueHWi 3a nepHoj HMHCTPY-
MeHTaJbHBIX Habnwaenni, Xapaktep e paccesnus H THN QVHKUNH
pacnpeieseHHs MHOTOJETHHX PAAOB MO MHHHMAJbIOMY CTOKY OCTaJICH
HeusMeHHM, B uesom npeanoioxcHHe O cTallHOHaPHOCTH, HAH KBa3H-
CTAllHOHAPHOCTH, LISl MHOTOJETHHX KoJeOaHHH CpeiHHX MecsuilbxX
FHMHHX MHHHMAJbLHBIX H HaWMEHBINHX TOJIOBBIX pacX0/0B BOAB HE
MOZKeT OBITL TPHHATO,

4. Boinosnennulii na GoabwoM (akKTHYECKOM MaTepHaje anajing
OCHOBHLIX 3aKOHOMEpPHOCTEN H3MEHEeHHs MHHHMAaJhHOTO CTOKA BO Bpe-
MEINH [10Ka3aJ, MTO MHOroJieTHde psjibl ¢ MajbiM YHCJIOM BechbMa JJIH-
TeJbHLIX TPYNNHPOBOK JIET pasjuuiol BOAHOCTH (Hecayuansie psaan),
Kak MpaBu/io, OTJHYAIOTCA BLICOKOH BHYTPHPAJHOH KOppeasuHed H
HECTALLHOHAPHOCTLIO CPEeANHX 3HAUCHHiH. IT0 ABAAETCSH BamMHbIM 00-
CTOSATENBCTROM, MOTOMY YTO MHOTOYHC/IEHHLIE HCCJAeJOBAaNHA MHOTo-
JETHHX KoJieOaHHiI TO/OBOro CTOKa, BHINOJHEHHLIe TMpH anpuoploM
npeanojoxennn o6 nux craunowapmnocti (paborm B. I'. Anapesmona,
J. 51. Parkosrua u jp.), BEpaboTajJH H YKOPEHHJH B MpakTHKE rujl-
pPONIOrHYECKHX PACYeTOB MpeicTaBJIeHie 0 TOM, YTO MOBLILIEHHAA ABTO-
KOPPeJNHPOBAHHOCTh CTOKOBBIX PHAOB NPHBOAHT K YBEJHUEHHIO Cpel-
Hell AJHTENBHOCTH TPYNINHPOBOK JeT pasanunoi BojHocTH. Mceaeno-
BaHHe K¢ MHOrOJETHHX PAAOB N0 MHHHMAJAbHOMY CTOKY NO3BOJHJIO
YCTallOBHTh, YTO OCOOEHHOCTH CTATHCTHYECKHX XapaKTepHCTHK BHYT-
peHHed CTPYKTYPH BPEMEHHBIX pPHMAOB — BHICOKas# BepPOATHOCThL MOfB-
JeHHA AJHTEeAbHBIX TpPYNMHPOBOK, BHCOKAd BHYTPHpAAHASA CBA3aH-
HOCThH H HECTAaUHOHAPHOCTbL — ABJAIOTCA CJAENCTBHEM OJHHX H TeX e
NpHYHH, a UMEHHO H3MeHeHHH YCJOBHi (OpMHpPOBaHHA CTOKAa Ha OT-
AeabHHX Bopocbopax.

5. Tlpn conocrapieHuu N0 OTAENBHBEIM (PH3IHKO-TEOrpad@HUecKuM
paifoHaM BLIfiBJNEHHBIX ocobeHHocTel KoseGaHHi MHHHMAJBHOIO CTOKA
BO BpPeMeHH VCTAHOBJEHO, 9TO P#AAbl C HECAVIAHHBIM XapakTepoM
rpYINNUPOBAHAA JIeT TMOBBLIIIEHHON H MNOHHXKCHHOH BOAHOCTH, C BHICO-
KOH BHYTPHpPSAHON KoppeJsuHeld M cO 3HAYMMBIM H3IMEHEHHEM Cpej-
Hero 3a mepuoa Habmoaenui, Kak NMpaBHJo, OTMEYAIOTCH B paionax
HHTEHCHBHOIO HCMOJBL30RAHHSA PEK B HAPOANOM Xo3fficTee. ITO paillonsl
wxHon gactn ETC, Gacceiitnos Bepxueii Boarn n Kamu, 3anaanoit
Cubupn, Kasaxcrana u Cpenneii Asun.

[Toayuennsilt pe3ysabTatT B OOHX YepTax MOATBEPHAaeT VCTaHOB-
JenHoe PaTkoBHuCM /s TOJOBOTO CTOKA YBeJHYEHHE BHYTPHDAIHOH
KOppeasiiuy A8 padoHOB C HENOCTATOMHLIM YBJAAMKHEHHEM, HO B Ha-
IeM HCCJACADBAHHHM Hallen HHYI0 HHTepmpertamnuio (cM. n. 4).

6. AHann3 NHKJIHYECKHX KoneOaHHI CTOKA PEK B 3HMHIOK MeXeHb
noKasajd, 4YTO OTAeJbHbi¢ MHOTOBOJHLIE H MAJOBOAHBLIE (asn MOTyT
HacTynath oOgHoBpeMeHHo mnoutH Ha Bcex pexax CCCP, B npyrue
nepHo/il peKH pasiHbiX PErHOHOB MOTYT HAXOAHTBLCH B MPOTHBONOJNONK-
HHX To BoanocTH ¢asax, T. €. B MHOTOJETHHX KoJicOaNHAX 3HMHEro
CTOKa peK BLIAENAIOTCH OTAEeNbHBIE NMEPHOJLl CHHXPOHHOrO H AaCHHX-
POHHOrO CTOKA, 4 He 30HHL.
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Cambim AJHTEIbHBEIM, MaJOBOJAHLIM H HAHOOJLIIHM NO OXBaThiBae-
Moit TeppuTopuu Obin nepuoj 1930—1940-x ronos. C cepeaunbl 50-X
rojon Ha pexkax woxkubpix paionor ETC, 6acceiinos Bepxueir Boarun H
Kamw, 3anaaunofi Cubupn, Kazaxcrana u HEKOTOpHX paioHoB Bo-
crounofi CHOMPH HayaJcs NepHo/i NOBLILEHHOH BOAHOCTH B 3HMHIONO
MEIKeHb, KOTOpBI mpojoJKaJjcs Oe3 mepepeiBa A0 cepeiuHb 70-x
ronos. Ha pekax Cesepa, Cesepo-3anana ETC, [Tpubaatukn u Deuno-
PYCCHH STOT MHOTOBOAHBIH MEpHOA NpepuBajcs MaJoBoAHOH ¢asoH
n 60-x roaax.

7. KoppeassunonHasi cBA3aHHOCTH 3HMHEro CTOKa B NMPOCTPaHCTRE,
KAK TOKasaJd aHajn3 TpOoCTPAHCTBCHHO-BPEMEHHBIX KOppeJAalHOHHBIX
(pviknuii, nocrpoennsix jus cosokynuocreii pek ETC, ATC u Bcen
repputopun CCCP, cymecTBenHo HH¥XKe, UeéM [Js51 roJOBOro CTOKa.
Jlazke A5 MOCTOB, pacnojioKeHHHIX B paauyce 100 kM, nmpoctpaHcT-
nennag Koppeasiuus He npepsiwaer 0,40. Koppensunonnasi cBfizaH-
HOCTHL 3HMHEro CTOKa XapakTepH3yercsi BechMa c/abbiM 3aTyxanHeM
B MPOCTPAHCTBE, PAaAHYC MOJOMKHTEJAbHOH KOPpPEJsLHH [IPeBBIIIAET
4000 km wa ETC w ATC, nocruras 7000 kKM AJds BceH TEppHTOPHH
CGEER,

8. Buyrpupsijnas CBSI3aHHOCTL OCaAKOB H TEMIEepaTyphl BO3AyXa
TEMJIOr0 Ce30Ha XapakTepH3ayercs TpeMs THOAaMH aBTOKOPPEeJsilluOH-
HBIX  (PYHKUHH: 4 TOJaBASOLIEero OOJABUIHHCTBA HCCJeI0BaAHHLIX
pagor (85 %) nmo obeuM XapakTepHCTHKaM CBOHCTBEHHA BecbMma
cnabas KOpPpeJsilHa MEeXJAY CMeXHLMH M Oojlee ylaJeHHBIMH HJje-
namu psajnos (menee 0,05); npumepno 10 % #Hccnel0BaHHBIX PsAOB
UMEIOT BPEMEHHYIO CBSI3aHHOCTL 3aTYXalollyilo N0 3aKOHY MPOCTOH
MAPKOBCKOH 1emnu, Tpu nepsom Koshduuuente koppeasunn 0,25—
(,30; BecbMa He3HauWrenbHas rpynma psaos (okoso 5 %) orsedaer
npoueccaMm ¢ 6OJabiuel raybunoi mamsatd (8 ger u Gojiee) H BHICOKOH
CBH3AHHOCTHIO CMeXHBIX unenor psaia (0,35—0,44). '

9. Mus neboabwoii rpynns pagos (1o 10—15%) no ocaakam
i TeMmepaType BO3AyXa TeNJOoro cesoHa ycTalloB/leHa HecTalHoHap-
HOCTL, KOTOpas CBfA3aHa €O CTATHCTHYECKH 3MavHMLIM H3MeHeHHeM
cpennux. B xapakrepe xe paccesiiig M THNE QYHKUHH pacTpeieeHHs
NACCMATPHBAEMBIX METEO3JIEMEHTOB 3HAYMMBIX H3MEHCHHIT 338 MepHOA
HabaoLeHHd He TIPOH30LLIO.

MeTeocTaHIHH € HeCTALLHOHAPHBIMH pHAaMH TO OCaJKaM TAroTeKT
K noGepexpsam Oxotckoro U Bapennesa mopefi. MereocTaHunyu ¢ He-
CTAIMONAPHBIMH PAJAMH MO TEMNepaType BO3/lyXa, Kak NpaBHJIo, pac-
nosaraiorcs BOJIHAH KPVIHBIX HaceJenlblX IYHKTOB.

10. 3a nepuoA HHCTPYMEHTANBLHHX HalJIOJEHHA A8 BCEX paHo-
HOB CTpaikel NPOCACKHBAGTCH TEHIAEHIHS TOBLICHHA 3HMHEro MHHH-
MaJgbHOro CcToKa, Hekawouas Jlemo-Muaurupekuit pernon, cesep 3a-
naanoit Cubupn u Humknee IToBosikbe, B MHOroJIeTHHX KOJeOaHMHAX
OCAJNKOB W TEMOepaTypbl BO3/lyXa TENJOro Cesoia ycTaHOBJENbl TaKXKe
FeHIeHIIHE VBeJHYenna B nocjaeanne aecsituiaerua. M anme aasa Jlexo-
Iiaurnpexkoro pernona u cesepa IlentpaabHoit w 3anaanoii CubHpH
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XapaKTepHa NPOTHBONOJOXKHAA TEHILEHILHS: NOHHMKEHHe TeMnepaTypul
BO3/1yXa M OCA/LKOB B TenJblil Ce30H.

11. IxcnepumenTanbHas NpoBEPKa, BHINOJHEHHAS TO MOAEAHPO-
BaHHIO 3aManHbIX TEHAGHUHIA B aApPryMeHTaX H OUEHKe CTATHCTHYeCKH
3HAYHMBIX H3IMEHeHHN DYNKUHH—OTKJHKA, NMO3IBOJAHJIA OUEeHHTb HHXK-
HHA Tpejes H3IMEHCHHA apryMenta (apryMeHToB), cnocoOnbiii Bbi3-
BaTh 3HAYHMbIE H3IMCHEHHH CPeAHHX 3HauveHuHd ¢yHkuuu-orkanka. Ha
OCHOBANHH TAKHX 3IKCTEPHMEHTAJBHHX OLEHOK ObLJIO YCTaHOB/EHO,
YTO H3IMEHEHHS OCAAKOB H TeMNepaTypel BO3AVXa 3a nepuoja Habiio-*
aennit B paitonax Kamuatku, [laasnero Boctoka, Cpeaneit Aszun mu
Kazaxcrada JpocTaTovMHO BeJHKH, 4YTOOb OOGYCJNOBHTbL CTATHCTHUECKH
JHAYHMBIC H3MEHEHHS 3HMHEro CTOKa peK THX paiionoB. B ocraabnbix
pafioHax CTpaHbl M3MeHEHHs OCALKOB H TEMMepaTypsl BO3AyXa Te-
JOro cesona He MOrIH OOYCJOBHTH CTATHCTHYECKH 3HaAYHMble H3Mme-
HEHHA CTOKA pPeK B 3HMHIOW MeXeHb,

12. Ananus cBelenHii 0 X03fiCTREHHON JesTeasHOCTH B Oacceiine
p. Hpreiwa nokasan, uro Hanbojee 3HauYHTeJibHBle H3MeHeHHS [0
BJAHAHHEM KOMIMJIEKCA aHTPOMOreHHLIX (PAKTOPOB HCNLITHIBAET MHHH-
MaJbHEH CTOK peK B 3HMHHA neproja. 310 00YCJAOBJAEHO H HHTEHCHB-
HOH cpaBoTKON BOAOXPAHMJHIL B CBSI3H C MOATOTOBKOIN K BecenHeMY
HaMoOJHEHHIO, H arpoJecCOMEeJHOPaTHBHBIMH MEPONpPHATHAMH, Hanpas-
JEHHBIMH Ha YBEJHUEHHE [MOBEPXHOCTHOrO YBJAAaMHEHHS pacrnaxaHHbiX
miouiajgen Bojocbopa, UTO NPHBOAHT K MNOCTENEHHOMY MOBLIILIEHHIO
VpOBHEH MOA3eMHBIX BOJ, cpalaThiBaeMbLIX B 3HMHHIl NMepHOA,



4, MUHUMANBbHBIE CPEAHME MECSYHBIE NETHE-OCEHHME
PACXO/bl BOAbI PEK

4.1. XAPAKTEPHCTHKA HCXOAHBIX JAHHBIX

Ananuz u o60061eHHe TAHHBIX TO MHHHMAaJbHOMY Cpe/lHeMy Mecsu-
HOMY CTOKY B JIETHE-OCEHHHH MEepHOJA MpOU3BOAMIHCH no 212 nocram,
pacnoJiokenHuM Ha Esponeiickoii Tepputopns, u 168 mocram na Aan-
arckoil Teppuropun CCCP, nmeouinM nepuojant Ha6a0JleHHIl CBBHILIE
30—40 ner (ao 1978—1980 rr.). 'naposornueckue MocThl HAXOAATCH
B OCHOBHOM Ha cpefHHX pekax, npudyem na ETC owum pacnpeasenens
OTHOCHTEJILHO paBHOMEpPHO Mo TeppuTopHH, a Ha ATC nHaxomsaTes
i OCHOBHOM B IOHbIX H 3anajHBiX paionax, HauGojiee H3yueHHBIX
B THAPOJIOTHYECKOM OTHOueHHH (Taba. 4.1).

Kak caenyer u3 TaGauubl, OCHOBHOE KOJHUECTBO IMOCTOB HMeer
neprnoid Habmoxenuit or 40—60 ner (58,5 %) u nuomanu sBogocGopoB
or 1000 no 50000 km? (74 % ). MunuMaibHbBIi CTOK peK 3TOro jJMa-
Ma430Ha H3MEHAETCH MO0 TePPHTOPHH B COOTBETCTBHH C 30HAJMBHBIM H3-
MEHeHHeM KJaHMaTta. JlawHsie 0 MHHHMAJLHOM CTOKe OGOJBIUHX H
MAJBIX PCK HCNOJIL30BAJIHCL JIHUIL B paHoHaXx co caabol reHapoJorige-
CKOH H3YUEHHOCTBIO, K TOMY K€ CJeAyeT OTMETHTb, YTO HauboJee
IPOAOJIKHTEIbHEIE PAJBI HAOMIOMAEHHH NPHXOAATCA Ha CTBOPHI, Paciio-
JOXKEHHBIE HA OObIKX pekaX. [las Gosee neTanbHOroO aHaau3a TeppH-
ropus CCCP 6uisia pa3bura Ha 30 pafioHOB ¢ OTHOCHTEABHO CXOMXKHMH
yCJAOBHAME (QOPMHUPOBAaHHA MHHHMAJABHOrO JIeTHEro CTOKAa, H3 HHX
I'7 panonos seiieneno na ETC u 13 —na ATC [23, 24].

Tabauua 4.1
Pacnpenenenne KoawuecTea MOCTOB
a) No MPONCJMHTEARHOCTH NepHona HaGToIenni

[lpononx., ner v e v e 0w oa . S0—40 4]1—60 61—80 81—I100
Koa-so nocros

B o e T ey oo, 61 124 8 19

R Pl o g G S A e T 2 s 122 14 ]

G) no naowaiaH msofocGopa

F VI, R SRt e [ A A T L <] 1—5 a—a0  50—100 100
Koui-so nocTos

E TG v Siodaalres v iy s s, 29 83 87 8 3

WY DR SRS, e 9 29 73 17 40

4.2, PACHET MAJIGEONHBIX H MHOTOBOJTHBIX
F’PY¥MNIMHPOBOK JIET

Pacuer rpyunupoBoK NOBLILIEHHOA H TOHHKEHHOI BOAHOCTH cpei-
HHX MECAYHBIX JeTHe-OCCHHHX MHHHMAMNLHBIX PacxoJlOBE NpoOH3IBOJJHACH
10 OTHOUIEHHIO K MeJlHaHe MHOroJeTHero psaa. Pacxon Bojsl, pas-
HLH MelHaHe, YCJIOBHO BKJIOUAJCH B IPYNNHPOBKY JeT MOHHMKEHHOI
ROJAHOCTH.
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Ha anaiusa nosyuyenusiX ganuwix (ta6a. 4.2) caeayer, uto aas
pek Oacceitvos benoro, bapenuera nw Baartuiickoro Mopeit, HMeonnx
CpeiHuit mepHon HabGmoxenui 46,5 Jer, XapakTepHbl TpPYNNHPOBKH
He0OAbILOH NpoaoKHTe AbHOCTH. M3 ofwero wncaa cepuit 1552 rpyn-
nupoBkH B | roa cocrasasior 47 Y% obuero konHuecrsa, 1—2 roga —
74 %, 1—3 rona—87 %, 1—5 aer—96 %. Cepun us 6—10 zxer
BCTpeuanTes TOALKO B 4 % cayuaes. M3 nux uernipe cepum npunaj-
Jgexar pexkaM Oacceiina p. Hemana. Ias pexk Gacceitnos Beaoro u
Bapenuesa Mopeit MakcHmaJjbHas anuna ceprii (9 ser) Berpeuaercs
AL Ha p. Cepepuas JlBuHa — n. AGpamkoso.

Has pex Gacceiina Kacruiickoro Mops, umMeomwux cpeinuii nepuoj
Habmoneunii 49,4 rona, TakkKe XapaKkTepHO yMenblleHHE MOBTOpse-
MOCTH TPYNNHPOBOK MO Mepe yBeJHUeHHS HX npoaoaxurtenvhoctu. Mz
obiero wucaa cepuii 1307 rpynnupoBkn B | ron cocrapasior 31 %
HX obwero konnuecrsa, 1—2 roga —67 %, 1—3 roaa —79 % u 1—
o et — 91 Y%, uto HeckosLKo nHXKe, ueM aas pek OGacceiinos Beaoro,
Bapenuesa w Banrmuiickoro mopeii. Koanuectro rpynnnposok 6051104
nponoaxuredbHoctd (6—10 ner n Gonee) cocrasasier okoso 9 % w
BeTpevaercs 16 pas. HaunGonwiuee konuuecrso takux cepuit (11) no-
Aaserci B Bepxwe-BoJxcekom paitone W OTHOCHTCHE B OCHOBHOM
K TAKHM KPYTNHBLIM peKaMm ¢ Npoao/KHTeNLHEIMA pataMa Habaonennit,
kak Boara, Oka, Mocksa, Kassema u ap. Koporkue rpynnu-
POBKH (NpOAO/IKHTEABHOCThIO 1—3 rosa) nNoBLILEHHON BOAHOCTH
BCTPEUAIOTCH wallle, YeM TPYNMNHPOBKH TAKOH e NJUTeJBHOCTH NOHH-
KeHHOH BoaHOcTH. [losTOpsiemocts GoJice AAHTEALHBIX TPYNTH-
poBOK (cBHIIE 4—5 7N1€T) MNOHHIKEHHON BOAHOCTH NPEBOCXOAHT
NOBTOPAEMOCTH TPYNMNHPOBKH TaKoll Ke AAHTENBHOCTH NOBBILEHHOMN
BOJAHOCTH.

Psjbl MEHHMAJbHBEX CPEAHHX MECHUHBIX JETHEe-OCEHHHX pPacXoI0B
pek GacceiiHoB YepHoro m A30BCKOro Mopeil co cpeamneill mpoxoJiKu-
TeJNbHOCTHIO HabJa0Aennii 45,5 NeT TakXKe XapakTepH3yioTcs npeobaa-
JaHHEM TrpYNNHpoBOK Heboabmol npojoaxurtessnoctTd. M3 obuwero
upcna cepuit (1275) cepun aauTeabHocThi0 B | roj coctaBasioT
44,7 %, cepru npoaoaxurenbHocThio 1—2 ropa—67,7 %, 1—
3 rona—80,2 % u 1—5 ner—91 %. Ha nono Gonee npogonxkuresb-
HBIX rpynnHpoBok (6—10 aer u Gonee) mpuxonutes okono 9 % cay-
yaes. HanbGoabluee uHCNO psSiAOB MHHAMAJBHBIX CPCAHHX MECAUNBIX
JETHE-OCCHHHX PAacXoroB, BKAWYAOIIKX NOAOOHBIE CEPHH, NPHXOAHTCH
Ha Gacceitnsl pek lona n Ces. Jlonua 11 u 9 cepnit cooTBeTCTREHHO.
OTHOCHTE/NBHO MOBTOPHEMOCTH TPYNMHPOBOK MNOBBLINIEHHON W TNOHH-
JKEHHOI BOAHOCTH MOXHO OTMETHTB, UTO KOPOTKHE IPYNHHPOBKH 1TH-
TEJABHOCTLIO B 3—D5 JieT MOBLIUIEHHOH BOAHOCTH BCTPENAKOTCH valle,
YeM TpYNNHPOBKH Takoil Xe JHTEJLHOCTH NOHHKEHHOH BOAHOCTH.
Ias cepuit nponomxuTensnocThio 2 rojga XxapaktepHo o6paTHoe co-
otnomenne. llosropsemocts GoJiee NPONOAKHTENBLILIX TPYNIHPOBOK
(cBbe 5 NeT) NOHHIKEHHON BOANOCTH NPEBOCXOIHT TMOBTOPSEMOCTD
TPYNTMHPOBOK TaKOH e AJHTEJNbHOCTH MoBHIUeHHof BoanocTH. Cpex-
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HAs NPOAOJIKHTENbHOCTh cepuit Aas Espomneiickoit tepputopun CCCP
pasna 2,45 roaa.

AHann3 rHCTOrpaMM BEpPOATHOCTER CcepHil pasNHYHONR MAJHHLI, KO-
TOopbie Habal0AalTCA B CJAYYAHHBIX MOC/AEJ0BATE/LHOCTAX CpejHHX
MECSYHBIX MHHHMAJbHLIX JIETHE-OCEHHMX pacxoaoB Boasl (puc. 4.1 #
4.2), nokaswBaer, 4T0 HauboJbIAA 4YACTOTA MOABJEHHA Xapakrepna

TID) %
60

o0

J0 _
———2
r———
T
2 A
s — ﬁ'
msrinsns ]
—_— ﬂ‘
10 —_——

ﬂf 2 J 4 5 ; & ¥ 7 8 > Qx mem

Puc. 4.1. TuerorpaMma BepoATHoCTeH MOABAEHHA CEPHA NOBHILEHNHOA BOZHOCTH pas-
AMYHOR MPOAONAKHTENBHOCTH [A PALAOB CPeAlieMecAYHHX pacxofoB BOJM.

 — Topnwit Aatafl w Bepxumi Hpram, 2 — Humonft Mprem w Humuss O6Gh, 3 — Aurapo-
Eunceficknmit pafion, 4 — Kamvatka, 5 — Jleno-Huaurnpeknfi pafion, 6§ — 3aGafkaabe, 7 — Jafik-
nuft Boctok, 8 — Cesepo-Boctox CCCP, 9 — Anrapa.

IR CepHil MPOJOJKHTEIBHOCTBIO B OJAH rof u Koaebaercs or 35,6 %
Ha pexax Kamuatku 1o 57,4 % ua pexax Cemepo-Bocroka CCCP aas
cepuil moBblennoi BogHocTH H ot 32,8 % rakke Ha pekax Kamuatku
a0 56,4 Y wua pexax l'opHoro Anrtas ans cepuil NoOnHMKeHHOH BOJ-
noctu. ['uerorpaMmul nosBAEHHS CEpHAl Pa3HYHON NPOLOJIKHTENb-
HOCTH B pAAax HaOMOAeHHil 32 MHHHMAJLHEIM CTOKOM Ha pekax Kawm-
JaTKH W Oacceiina Anrapbl 3aMeTHO OTJHYMAIOTCA OT OCTAJdbHBIX I'HC-
TOrpaMm,

Hacrora mnosiBAeHHAd JABYXJIETHHX CepHHl MONHMKeHHOil BOLHOCTH
B pAAax STHX PeK Bulllle, UeM 4acToTa NOABJCHHI CepHil B OIHH roi.
C nomollki0 reHeTHYECKOro aHaju3a YCTAHOBJENo, ¥TO A MHHH-
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MaJLHOrO CcToKa pek KamMuaTKn HMeer MecTo eCTeCTBeHHas BHYTpH-
psJiHAA CBA34HHOCTH, OOYCJAOBJEHHAH PEryJHPYIOIMHM BJAHSHHEM NO/-
JeMHHX BOJA. DToMYy cnocoOGCTBYeT NHPOKOE pacnpocTpaneHHe Ha No-
JIyOCTPOBE CHJILHOMOPHCTBIX H TPEIIHHOBATLIX BYJKaHOICHHBIX NOPOA,
AKKYMYJAHPYIOUHX GOJIbLIHE 3aMackl NOA3eMIbIX BOJL H 00YCI0BAHBAIO-
IHX YCTOHUHBOE MHTAaHHE PeK H BLICOKYIO eCTECTBEHHYIO 3aperyJ/iH-
pPOBAHHOCTL HX CTOKA.

40

Ja

20

10

1]

1 2 3 4 5 5 7 8 9 z rem

Puc. 4.2, TucrorpaMma BepOATHOCTEN NMOABJEHHA CEpHA NOHHAEHHON BOAHOCTH pas-
JHYHOA NPOAOJIKHTCALHOCTH AN PAAOB CPEAHHX MECAYHBIX PACX00B BOALL
Yen, obosn. ¢Mm. wa pme. 4.1,

YacToTHble KpHBbIe CepUH pas3iHUHOH AJHHBL /51 PEK OCTaJbHHEIX
pailonoB odeHb Oan3kH. KosebGaHua 4acToT ONHOJETHHX CEPHH TMOBHI-
lennoit BoaHocTH aAas stHx paiionoe ATC cocraeasior or 44,8 1o
57,4 % wu aas cepHil nouuMmKeHHoil BoanoctH ot 454 ao 564 %. Jas
NABYXJETHHX CepHil TOHHXKEHHOH BOJAHOCTH 4acToTa H3IMEHAETCH
or 18,5 9% (Cpeausis O6b) no 26,7 % (Huxnuit n Cpennunit Enncedt).

DMIHPHUECKHE KPHBLIC pacnpeie/eHHs CepHi PasiHYHOH NPOOJ-
JKUTEJNLHOCTH TIOBBILIEHHOH BOAHOCTH A/ PAJA0OB MHHHMAJbHOrO Cpe-
nero mMecsiynoro croka pex ATC (puc. 4.3) okasaauch OJH3KH MEKLY
coboil, 3a ucekmouennem Kamuatku. Paiionneie kpueeie obecneuen-
HOCTH CEepHil MOBLIMIENHOro ¢TOKa ObIAH 00BLEJAHHENBl B OJHY KPHBYIO.
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[TpoBepka oOBeAHHEHHA OCYLIECTBJAAJIACh MO KPHTEPHIO COTJIACHS
KosamoropoBa—CMHpHOBa, KOTOpPHI MOKa3aJj, 4TO THIOTE3a O COOT-
BETCTBHH OObENHHEHHOH KPHBOH KaXI0# H3 NOCTPOEHHBIX PafOHHBIX
KPHBbIX OOECICHCHHOCTH NPHIHHMAaeTcs ¢ BepoaTHOCTbiIo P=95 9.
AnanornuHoe o6beJlHHeNHe TNpPOH3BEAEHO /151 PaHOHHLIX KPHBBIX
oOecneuYeHHOCTH CepHil MOHHIMKeHHO#H BoanocTtH. [lajee obe Moayuen-
lble KPHBHIC oDecreyeHHOCTH O0BeAHHAJNHCE B 040 obllee AJs Beex
pek ATC smnHpHUecKoe pacmpejeseiiHe CepHil BOAHOCTH Pa3JHYHOI
NPOAOJKHTEILHOCTH B pAlaX MHHHMAJIbHBLIX CpeilHX MecsuHLIX pac-
xonos Boabl (puc. 4.3, kpuBas AA). Ilposepka oGreanneHns ocylue-
CTBJAANACL TakkKe Mo KpHTepHi0 corsacua Koamoroposa—CmupHOBA,
i rinoresa o connajeHHH OOBeAHHAEMBIX KPHBHIX NPHHHMAJach C Be-
pOATHOCTLIO P=95 Y,

OobennHenne pafionneix KpupeX aua ETC npencraBasercs He
les1ecoo6pasHLM, INOCKOJNLKY B 3TOM persHoHe HabJaoaaercda 3HauH-
TeJbHOE pasHooOpasHe BepOATHOCTHLIX KPHBHIX B CBSI3H CO 3HaAYH-
TEJLHLIM AHTPONOreHHLIM BJAHSHHEM HAa MHHHMAJbLHBIH CTOK peK.

4.3. OLEHKA CJI¥YYAAHOCTH MHOTOJETHHX
KOJEBAHHHA

Onexka cayuailHOCTH PAAOB MHHHMAJLHLIX JETHE-OCEHHHX Mecay-
HEIX pacX0[0B NPOH3BOAHJIACH MO CTATHCTHYECKHM KPHTEpHAM 00UIero
qncsa R u MakcuManbHoR AJHHBL cepuil k.

Kak Buano w3 pHc. 4.4 u 4.5 u t1aba. 4.3, ansa pek GacceilHoB
besoro, bapenuesa u Baatuiickoro mopeili ranoresa ciay4ailiHOCTH 1O
KpuTepHio obllero yucjaa cepuilt He NOJATBEpIKAdercs AJs IIeCTH INo-
croe u3 69, 1o MakCHMAaALION AJHHE CePHH TaKMKe AJs [IeCTH MOCTOB.
[pn stom Toapko psag wadmoxenuii p. Ieman —r. ['pogso sBasiercs
HEC/YUaHHBIM 10 0O0HM KPHTEPHAM.

Has pexk OGaccefina Kacmuiickoro mops rumortesa cay4ainocTu
laHHLIX onposepraerca aas 16 psios u3 65 no KpurepHio obIIEro
qHCJa CepHH M A 23 pAAOB MO KPHTEPHK) MAKCHMAJLHON AJHHBI
cepuit. 1o oboum kKpuTepusM HecayyalinbiMH ABafioTes 10 psanos.
Haunboabiiee 4uc0 TakHX pAAOB oTHOcATCH K Bepxue-Boamkckomy
paiony, Aasa Koroporo H3 31 psana necayuafiHbIMH ABJISIOTCHA AEBATD
o KpuTepHio obuiero yncaa cepuit 0 10 Mo KpuTepHi0 MaKCHMAJbHOM
AJHHBL, H3 HHX NMATL PAAOB e npoxoast no oboum kputrepuam. as
pek Hukuero IToBomxba Takmxe XapakTepHO HaNHUHE HeCHYYaiiHbIX
panos croka. [las verelpex M3 JEBATH PAJOB THMOTE3a CJAYYaHHOCTH
OlpoBepraercs, NpHuYeM Aas Tpex u3 HUX no oboum kpurepusm. [Las
pek Yepnoro u A30BcKOro Mopeil BLINOJHEHHAsT OUEHKa Jaja cJe-
AyiouiHe peayanratbhl. M3 75 psaaoB no kpurepuio obuiero uHeaa cepui
rHNOTe3a CAyuailHOCTH onpoBepraercs A4as 29 psaoB, Mo MakCHMAaJb-
HOH AJHHe cepuit — ansa 28, no oGoum kpurepuam — aaa 21, Hau-
OoJiplllce 4HCAQ NYHKTOB C PAAaMH, NpPeACTABAAIOMWHMH coboil He-
clyuaHHele Mmoc/enoBaTe bHOCTH, oTHOCATeA K Cpeanemy M Huxuewmy
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Pre. 4.4, Ouenka runoteds CayqafiHoCTH pAAOB MHHAMANBHOIO JeTHe-OCeHHero CToka
pek ETC no o6uwewmy uncay cepui (R).

I — Gaccefin Geaoro, Bapenuesa n Baatuficxoro mopefi; 2 — Gaccefin Kacnufickoro mopm; 3 —
Gaccefin Yepnoro m Asonckora sopeil.
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Prc. 4.5. Ouenka runote3n cay4afiHocTH pAAOR MHHHMAALHOTO JETHE-OCCHHEro CTOKA
pek ETC no makcumansuoft aamnne cepuit (R).
Yea. oboam,. oM. Ha puc. 4.4.



TaGauna 4.3

PacnpefieienHe rHApoJOrHYECKHX NOCTOB, PAAB KOTOPWX HE OTBEYAIOT
rHNOTe3e CAYHAAHOCTH

KOnRYeCTED PAJOE, HC OTREYAND-
MHEX rHNoTeIe CAYYalHHOCTH
Cpemguni
Pafon qucno pla i
nocTos | nabaxme- SRy Ma HEH':I-H o
priy - bt yHCAY H;‘:,',':[':m KpHTE-
cepHii cepHil pPRAM
Kodasckuii n-o, Kapeaus 10 42.3 0 0 0
Baccefin Ouern H Ces. JIpHHH 11 50,6 1 0 0
bBaccefinut pek ot Ces. Jpunm ao 11 48,2 0 0 0
Ileyopsl BRAWYHTEABHO
[ToGepesne PuHckoro H PHK- 21 44,2 3 I 0
CKOro 3aJuBoB fo yerkH 3an.
e
Bacceiiy 3an. JIsnHE H nobepexbe 6 39.3 0 1 0
Jo yerba p. Heman :
bacceiin p. Hesan u nobGepexbe 10 54,1 2 4 |
J0 roc. rpaHHuL
Bepxie-Boamckuii 31 50,8 9 10 B
Bacceith p. Kamul 25 51,4 3 9 2
HiHee [Tosoasse 9 38,8 4 4 3
Jan. YKpanHa # MoajsasHa 7 48,8 2 2 2
Benopyccus u Bepxu. Tlpamue- 11 54,9 3 3 2
NPORLE
Cpeauee H  Huaxuee IIpuame- 13 51,2 6 4 3
NPOBLE
K pbiM 2 35,5 I | I
bGacceitn Jowa Gea Gacceiina 16 43,1 6 2 6
Cep. [lonna :
bBacceiin Ces, Honua 12 45,2 7 7 B
Kapkaa 4 40,5 2 | |
3an. 3akapKasue 10 44 .8 1 | 1

[Tpuanenposbio, OGaccefinam pexk Jona u Ces. [onnma, B KoTOpBIX
runoTesa CJAYuaWHOCTH olpoBeprajgace npumepHo B 50 % cayuaes.
Ecan nmpocaeauTh” H3IMEHEHHE KOJIH4eCcTBa pPHAOB, He NpOTHBOpeE-
yalllux CHOoTe3se caydaiinocTd B ueaom no repputopud ETC, To MoxHO
3AMETHTDL, YTO OTHOCHTEJBbHOE KOJHYECTBO PAAOB, AJ5 KOTOPLIX THIO-
Te3a cJAydyalHOCTH OLPOBEpPraeTcs, yBeJIHYHBaeTcst ¢ ceBepa Ha 1or.
lna pex Oaccednos besoro W bapennesa mopen TOJbLKO OJHH psill
i3 32 He COOTBETCTBYET MOJIeJIH Cayuainofi nocieloBaTeJbHOCTH MO
KpHuTepHio obuero uucnaa cepuii. B Oacceiine baaTuickoro Mops Takux
psaos 10 w3z 37, to ects 28 9. B uenom Xe no ceBepHEIM peKaMm 3TO
cocrapjsier 16 % obmero uncaa, [las pex Oacceitna Kacnuiickoro,
a rtakxe YepHoro H A30BCKOro Mopei 3Ta BeJHYHHA COCTaBJSET
0K0a0 45 %, T. e. NOYTH NOJOBHHA PSAOB MHHHMAJBIBIX JETHE-OCCH-
HIX CPEAHHX MECHYHLIX PacXO/l0B HE COOTBeTCTBYET MOASNH CayualHoH

nocaenosatensiocTd. [lo oraeabHbiM padonam KOJHUECTBO PALOB,
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Puec. 4.6. Ouenxa runoteasl cAydafiiocTH PAAOB MHHHMAJBHOTO JeTHE-OCEHHCTO CTOKA
pexk ATC no o6memy uncay cepuit (R).
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Pue. 4.7. Ouexka runoresanl cayqafiHOCTH PAAOB MHNHMAJBHOTO JETHE-OCEHHEr0 CTOKA
pek ATC no marcumaabHo@i ganme cepuit (k).
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J/1s1 KOTOPBIX THIOTE3a CAy4anHOCTH ofpoBepraetcsd, kojebaercs or
20 po 60 % (cM. Taba. 4.3). OaHOH H3 OCHOBHBIX MPHYHH MNOABJIEHHS
PYNAHPOBOK J€T, HOCAIIHX HeCHyYyailHblii Xapakrep, NO-BHAHMOMY,
ABASIETEST anTponoreHHbii gakTop, Tak Kak OOJBUIMHCTBO pSa0B,
A8 KOTOPBIX TIHOOTE3a cJayYalHOCTH ObLIa OTKJOHEHa, OTHOCHTCH
K panoHaM ¢ HHTCHCHBHBIM PA3BHTHEM XO3AHCTBEHHON AesiTeJbHOCTH.

Hasi Asuatckoit tepputopun CCCP, B 3naunTe/bHo MeHbllei mepe
NOABEPHEHHOH BJAWSHHIO 3TOro (haktopa, [poBepKa THIOTe3bl CJy-
YaHHOCTH MOKasaga, YTO KOJHYECTBO PHAOE H YHCJAO TPYIIMHPOBOK,
BLIXOAALLHX 3a JONYCTHMHIE Npejesbl, CBOHCTBEHHBIE CAYUANHBIM Bbi-
Oopkawm, BecbMa HeaHauHTesbHL. [IpoBepka 3Toil rHNOTE3H MO MAKCH-
MaJbHOH JUIHHE CepHH TIPH TOM e ypoBHe 3xauumoctd 5 % (puc.4.6
u 4.7) nmokasana, uto auwb 6,5 % pANTOB HMEIOT CePHH, MAKCHMAa.lb-
Has AJHHA KOTOpBHIX MpeBbllnaer KpuTHUecKyi. [Tostomy B medom mis
pek ATC MOXHO CYNTATL, YTO PAALI MHHHMAJBHOTO JETHE-OCEHHEro
CTOK@ YIOBJETBOPHAIOT THIOTE3€ CJAYYAHHOCTH AanHBIX HaGJoaeHnuil.

4.4. AHAJIM3 CTALLHOHAPHOCTH MHOTOJIETHHX KOJEBAHMW

AHaJH3 CTAIIHOHAPHOCTH MHOIOJIETHHX PSA/IOB JIETHE-OCEHHHX Cpejl-
HHX MeCAYHBIX MHHHMAJbHBIX pPacXoA0B BOJH INPOH3BOAHJACH ¢ NOMO-
b0 CTaTHCTHYeCKHX KpHTepHes Creiojenra, Pumepa u Koawmoro-
poBa—CMHpHOBa, MOAH(PHUHPOBANHKIX /s PAAOB H3 paclpenejenns
[Tupcona 11l THna, HMEOMUX CBA3HOCTL MEMKIY CMEMHBIMH YJEHAMH
pana [79, 82, 49]. I'mnote3a o crauHOHApHOCTH pHAa NPHHHMAJACh
MpH YPOBHE 3HAYHMOCTH a=5 %, ecan paccunrannoe snayenme cra-
THCTHKH OblJIO MeHbllle KPHTHYUECKOrO H OTKJIOHSIACh B MPOTHBHOM
caydae. | -

PesyabraThl pacuertos, npupefenHble B Tabn. 4.4 nas ETC, noka-
3uiBaloT, 4ro KpHTepun Koamoropopa—Cwmupnosa u CrblogenTta 1aior
NMPHMEPHO ONHHAKOBbe peayabTaTthl. [Ipwuem mepeulit KpuTepuii oka-
3alicqd HeckoabKo GOosee uyBcTBuTEAbHLIM, Koanuectso papos, ans
KOTOPBIX THMOTE3da CTAUMOHAPHOCTH CpPEANHX 3HaueHuil onposepra-
€TCH, HECKoJbKo GoJsibiie, yem mo Bropomy. [lpu oleske craumonap-
HOCTH AHCHEPCHH MoJIyumaach obpaTHas KapTHHA T. €. 3TOT KPHTEpPHil
OKa3aJICA MEHee YYBCTBHTENLHBIM, YeM KpuTepnii Puiuepa.

Ananyua OLEeHKH CTAUHOHAPHOCTH, MPOH3BEACHHLIN MO OTASTLHLIM
paionam ETC, nan caeaywomue pesyasratel. KonumueceTso pagoe Mu-
HHMAaJBHBIX pacXoloB, AMH KOTOPLIX THNOTE3d CTAUHOHAPHOCTH OHpO-
Bepraercd, COCTapua0: Ans pek bacceiinos Besoro u bapennesa mo-
peit mo Crbiogedty asa w3 32, no KoamoropoBy—CmupHOBY TakkKe
aBa, aus pex Daccefina BaaTuilcKoro MOpPH — COOTBETCTBEHHO CEeMb
H Bocemb H3 37, 1aa pexk Oacceiina Kacnuiickoro mopsi — nessite 1 12
n3 65 u nas Gaccefinos YepHoro u Asosckoro mops — 16 u 15 u3 75.

OneHka cTauHoOnapriocTH JLUCTepcHil 1ana cleiyolHe pe3yabTaThl.
Konnvectso paaos, AAsi KOTOPLIX HYJeBas IHMOTE3a ONpOBepraercs,
cocTaBuiao: Aas pek Oacceitnos benoro m bapenuesa mopeii no kpu-
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Ta6Gauna 4.4

Pacnpenenenne ruapoaornyecknx nocros va ETC, paas xoTopwix
HE OTBEYAOT THMNOTE3E CTAHOHAPHOCTH

Konuyeerro pagoB, HE COOTRET-
£Tn A THNOTE3E
st CE#}::: ETHIIEEI::DHMTH. ne
Pahon nocron | matuuoge- Kofiiors
HHA, aer Crbia- g poBY —
REHTY 24 CMupHOBY
Koasckuii n-os u Kapeans 10 42,3 1 3 0 0
Bacceiin Onern n Ces. Jlpuum 11 50,6 1 3 0 0
Bacceitun pex or Ces. JpHHu 11 48,2 0 1 20
no IMewopsl BRAOYRTEARHO
[ToGepesbe Dunckoro B Prm- 21 44.2 2 6 =
CKOro 3aJHBa A0 ycTbs 3an.
JlBHHb
Gaccefin 3an. Jlsuue H no- 6 39,2 2 5 1 0
Oepexbe 10 yerbda p. Hema-
Ha
Bacceiin Hemana u noGe- 10 54,1 3 1 4 0
pexbe 0 roc. rpaHHunH
Bepxue-Boamxcexk nil 31 00,8 3 10 vy
Bacceiin p. Kamm 25 ol,4 3 8 4 1
Humuee [lopoamne 9 38,8 0 2 =0
3an. ¥epauna u Moapapus 7 48,8 | 2 0 0
Beaopyccna u Bepxuee [Tpu- 11 54,9 2 3 6 2
AHENPOBLEe
Cpeanee u Huxuee [Mpunie- 13 51,2 2 4 3 0
NpoBLe
Kpuwm 2 35,5 0 1 0 0
bacceiin Houa Ge3 Gaccefina 16 43,1 4 3 " A |
Ces. Honua
Hacceiin Ces. Ilonua 12 45,2 6 2 20
Kaexas 4 40,5 I 2 1 0
3an. 3akaBkasee 11 44.8 0 1 0 0

Tepuio Puinepa cemb, no kputeprio Konmoroposa — CMHpPHOBa Takue
pAAB OTCYTCTBYIOT, JJs pek Oaccefina bBaartuiickoro mops — cooT-
BETCTBEHHO ABeHaauaTh H ABa, no Gacceiiny Kacnufickoro mopsi— 20 u
TpH njs pek GacceilHOB yepHoro H AsoBckoro mopeil — 18 u Tpm.
Takum oOpasoM, 0OpHHSB B KAYCCTBE OCHOBIHLIX KpPHTEpHeB
Kputepuii CTblojeHTd, AABUWIHA NPHMEPHO OAMHAKOBLIE pE3YJbTATH
¢ kpurepusmu Koamoropopa—Cwmuphosa H Puiiepa, OKasapUIHMCH
Oosee 4yBCTBHTENLHLIM B OTHOUIEHHHM HYJEBOH THIIOTe3bl, MOMKHO
KOHCTATHPOBATH, UTO HAHMMCHbUIee YHCJA0 PAAOB, A5 KOTOPBIX IH-
oTe3a CTAHOHAPDHOCTH ONPOBEPraeTcH, NPHUXOLHTCH Ha pekH Gaccei-
vos benoro m bBapenuesa mope#t u cocrapaser okono 159 obutero
YHCJIAa KaK B OTHOIWIEHHH Ccpediux, Tak u aucnepcui. Ins pek Gac-
ceitfna bBantuiickoro mops 3Ta BesMuHMHA paBHsiercst 25 Y%, AnA pek
Kacnuiickoro mopst —20—25 % - u aas pek OGaccefinop YepHoro u
Aszosckoro mope#i — 20—25 9%,. Ecam npociieiuts pacnpefeneHne Mo
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palioHaM psAoOB, IJs KOTOPHIX THOOTEe3a CTallHOHADHOCTH ONpoBepra-
eTcst X0TH OBl NO OAHOMY KpHTepHIo, To Adsa pek Oaccefina Beaoro o
Bapenuesa mopeit okaxercs cemb wan 20 Y% oGmero uncna, baaTui-
ckoro mopa— 16 (43 %), Kacnuiickoro mops — 28 (43 % ), Hepnoro
u Asopckoro — 31, uan 40 % obuero uxcaa pALOB, HCNOJL30BAHHBIX
B pacuyerax.

Taxkum o6pa3oM, AN 3HAYHTENBHOrO 4HCJAAa PALOB MHHHMAJLHBIX
NeTHe-OCeHHHX CPeAHHX MeciuHLIX pacxogoB Boaw pek ETC, kpome
caMblX ceBepHHX paionoB (Oacceiinnl Benoro m bapenuesa mopei),
XapakTepHO HaJHYHe HeCTalMOHAPHOCTH cpeanHx H aucnepcui. Ilpu-
YHHOW 3Toro MOryTt OBIThH KaK KJAHMAaTHUecKHe (akTopbl, TaK H, CKO-
pee, aHTPOMNOreHHas jesTelbHOCTbL Ha BojocGope, cnmocobuasi NpPHBO-
JAHTh K HanpaBJeHHOMY H3MEHEHHIO XapaKTepHCTHK MHHHMAaJbHOTO
CTOKa, 0co0enHo JeTHe-0CeHHero.

Kak caenyer uz taba. 4.5, nas pexk Asuartckon teppuropun CCCP

TaGuuna 4.5

Paab MHHHMAJIbHOIO CPEAHEro MECHYHOr0o JEeTHe-OCeHHEro CTOoKa
pek ATC, HecTauWonapusie ¢ repoaThocThio P — 95 U

Kputepuf
Pexa — nocr f.:gﬂ" Crbo- Koamoropona —
PHwepa AeHTA CMHpHOBA
Yanba — ¢. Yawla-Ilepesanounan 23 3,66
O6b — r. Canexapp 24 2,50
Tomb — 1. Tomeck 30 2,52
Mynauibam — nrr MysauGam 22 4,23
A — nrr Ha 21 2,94
3. Knroli — c. Tuxeenxa 21 1,44
Kerb — noc, Makcumkun fp 21 4,40
Hpteiw — r. ToBoabck 44 137,1
Omb — r. Kanaunnck 23 3,46
Ces. CocnBa — nrr CockBa 21 3,15
Tyta — c. Byryprak 32 126,3
Anrapa — ¢. Bouyuapu 24 6,80 2,48
Kvaa — ¢. I'panoswuna 21 3,91
HMa — r. Tyayn 26 3,46
Yaa — n. ¥rap 24 3,16
Tyoaba — nrr AJexcanipoBKa 20 6,85
[Moroma — a. Bponor 21 11,4
Amra — ¢, Byara 22 3,91
Amra — c. Awmra 21 3,30
Asmra — c. Tepows 20 3,01
Yona — ¢. Tyo#-Xan 15 3,99
Amyp — c. Kywmapa 34 9,25
Myp — c. Hepnaeso 32 —2,68
3aeHTas — ¢. Muxafnopka 22 3,31
Apremopka — c. [lTeiKoBO 26 2,45
Moponai — c. AGpamoska 18 —2.16 1,35
Koanma — r. CpesneKo/nMeK 25 2 87 1,54
Kamuarka — c. Hoannopka 21 —2,53 1,36
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KOJNHYECTBO PAJMIOB, HE CTAUHOHAPHLIX MO TOMY HJH HHOMY KPHTEPHIO,
He3HauUHTeNIbHO H KoJjeOsaercs or 3 Ao 16 % obuero uwncna paAnos
B pasjH4YHLIX paHoHax, npuyeM paibl HECTAUHOHAPHBI B OCHOBHOM
no aucnepcuaM. [lo cpasuennio ¢ pekamn ETC neGoablioe umc.o
HECTAUHOHAPHEX N0CTOB 00yc/oBAHBAeTCs, 1O-BHAHMOMY, 3HAYH-
TE/bHO MCHBLIUHM PasBHTHEM XO03fHCTBEHHOH AeATeJLHOCTH,

4.5. AHAJIH3 ABTOKOPPEJIAUHOHHBIX ®YHKILHA

BuyTpupsanas CBS3aHHOCTH PSA0B MHHHMAJBHLIX JIETHE-OCEHHHX
CpeANHX MeCSYHbIX pPacXxoJ0B BOJL OIEHHBAJAaCh NyTeM aHaJH3a aB-
TOKOppeaaunonHbiX Gyukunit (AK®). Dror avaaus npousBoauics
C y4eToM JIBYX OCHOBHHIX MOKasaTe/ieH, 3SHAYHMOro otrian4us Kosddu-
IIHCHTA KOPpPEeNsilHH OT HYJ S M «rAyOHHBl mMaMATH», T. €. KoJIHuecTBa
3HAYHMBIX Ha orpeske casura ot 1 ao 10 aer. 3uaunmocrs Kosdhn-
UHEHNTOB aBTOKOPPeAAUUH OuenHsajach 1o TalJaHIaM, NpHBEAEHHLIM
B paborax [42, 31] npu yposue asauumoctn 5 9.

Ha puc. 4.8 npuseaena oleHKa 3HaYEMOCTH KO3h(DHUHEHTOB KOp-
pPeaAllHH MeX1Y CMeXHLIMH ujenamu psaa r (1) aas Tepputopun
ETC. O pacnpenenenun snadumplx r (1) no rpajaumsam W no tepps-
Topunt CCCP M0o®KHO cyanTh no gaunsim ta6a. 4.6.

Anaausnpys pacnpegelienHe CTaTHCTHUECKH 3uauumeix r (1) mo
tepputopun ETC, moxno ormernts, 410 aas pek Oacceiinos Besoro,
Bapeniesa u Baatuiickoro mopefi KOAHUECTBO 3HaUHMBIX KO3(DPHIIH-
EHTOR KOppeJasillHH PaBHO CeMH, NMPHYEM TOJLKO OJHH H3 HHX HaXO0-
antca na cesepe (p. Ces. JIsuna —n. AGpamkoso). OcraabHue XKe
npuuazaexar pekam Oacceitna baatuiickoro mops. Ilo abcomotHomy
snavennio r (1) uamenaorca or (0,25 (p. Tuxsunka — c. T'openyxa)
a0 0,58 (p. Munns —c. Kaprenn). Boasmmscreo sHaunmpix r (1)
HaxoauTes B ananasone 0,21—0,40.

Has pek Hacceiina Kacnuiickoro Mops sesunua r (1) uamensercs
or 0,2 (p. Boara—r. Crapuna) mo 0,70 (p. Csusira —c. Bopona-
eska). M3 rabn. 4.6 sBuano, yro Goabluee KOJHUYECTBO 3HAYHMEIX KO-
spdunuentTos aprokoppensiuun — 11 (46 % obwero wuncaa) Haxo-
autcs B auanaszone 0,21—0,49. Heckoanko wenbine — 10 (42 %)
B unrepsaae 0,41—0,60.

Pacnpenenenne 3naunmbix r (1) mo paiionam caenywouiee: AJas pek
Bepxue-Boamckoro pafiona Goabuiee ux kKoaumuectso (6 nam 50 %)
HaxoauTca B HHTepsBate 0,41—0,60, nasa pek Gacceiina p. Kamwp —
B unrepnate 0,21 —0,40, naa pex Huxnero [ToBoJKbf — paBHoe Ko-
muuectso (2 wan 40 %) B awanmasomax 0,21—0,40 u 0,61—0,80.
B wunreppase 0,61—0,80 naxonsrcs TpH 3HAYHMBIX Koadduumenrta
KOPPEJAIHH CMEXHBYX YIEHOB pAjla, H3 HUX JABa NMpHHAAJNERAT peKaM
Huxnero IMoBoJixss,

Ecan ouennts aoawo snauumblx r (1) oraenasno Aas Kaxaoro pa-
oHa, To aaa pek Bepxue-Boaxckoro paiiona omna cocrasaser 39 %,
ans pek Oacceiina p. Kamei—28 % wn aas pek Huxuero [lo-
BOJAKBA — 56 Y.
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Anaauaz pesyabtatoB ouenku r (1) aas per GacceiinoB Yepuoro
n A3oBckoro mopeit nokasas, 4to B uenom no pationy 31 pag (40,2 %
o0LIero Yynciaa) MMeeT 3HAYHMYIO BHYTPHPSAAHVIO CBS3b MEKIY CMEX-
HBIMH YJeHaMH. 3HaunMble KosdbhHIHENTH KOppedsdllud H3IMeHHIOTCs
ot 0,31 a0 0,91. Kak suano u3 tadxa. 4.0, Gospllice KOJHYECTBO PAAOB
CO 3HAYHMON CBA3LI0 CMeXHbIX jJeT (t=1) npuxoaurcs Ha GacceiHn
pek Ilona u Cen. [onua— 20,8 % u duenpa—11,7%. B ta6n. 4.7
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Puc. 4.8. 3asucemocts r(1)=f(n—2) npn a=5 %.

I — Gaccefln Beaoro, Gapenuera m Bantnitckoro wmopeft, 2 — Gaccefln Kacnufickoro smops, §—
Gaccelln Yeproro m Asopckoro mopefl.

281



TaGanua 4.6

3navenna xoa@PUUHEHTOR KOPPESLMN MEMIY CMEMHBIMH “WIEHAMH psaia

Paftown

Fpannus 3spaunmux r (1)

0,21—0,40

D;EI—-‘H,M

0,41=0,60 H Gomee cysMMa

ETC

Koascknuit n-oB n Kapeans
bacceiis Ounern u Ces. JlpHHBI
bacceiinn pex or Cep. Hsunn go [Tenopnl
BEAKYHTEALIO
INoGepexbe ®uHckoro # PHmckoro aa-
JAHBOE N0 yeres 3an. Jlsunn
Baccefin 3an. Ipnnm H nobepesns no
versa p. Heman
Baceceitn p. Heman 4 nobepexbi 10 roc,
rpantiL

epxHe-Boamxcknil
- baccedin p. Kamu
Humnee INopoambe
3an. Y pauna 1 MoagasHs
Beaopyccun w Bepxuee [MpugHenposbe
Cpeavee 1 Humuee [Tpugnenposse
Kprim
Bacceiin lona 6es Gaccefiia Cen. Jlonna
Bacceiin Ces. Hdonua
Kapkas
dan. 3aKaskasbe

ATC

Baccefin Bepxuero Hproima u Topruit
Aarait

Bacceiin Cpegteit O6n

Baccefin Mprsia

Aunrapo-Enncefickuit '
Aurapo-Enucefickuft  (Gaccefin p. Amn-
rapsi) -

3abafikanue

Jeno-Huaurnpexuii :
Bacceitn Bepxwero m Cpeasero Amypa
Janesauit Bocrok :
[Mpumopse

Caxanuu

Cespepo-Boctok

Kamuarka

|
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JaHbl OCpe/iHenNbie 3HaveHHs KoadhduuneHTOB

HekoTopuix paiionos ETC.
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CooMNOoONNnDS

aABTOKOPPEJIALHH /15

Ananna pacnpegejeHds 3HaYAMBIX Ko3(dHUHeNnTOB Koppesasun
npu v=1, 2, 3, ..., 10 Jaer man caeaywouue pes3yabtaTthl. Doabuiee
KOJIHYeCTBO 3HAYHMBIX r (t) HabGmopaercs nmpu t=1-+3 rona u eo-
crapaser: aas pek Oacceitnos Besoro, Bapenuesa u Banrtniickoro
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TaGanna 4.7

3navenns Koadhduumenta asToxoppeasuun r (1) pAaOE MHHHMAILHBIX
CpeAHMX MECHUYHBIX JIETHE-OCEHHHX PACXOROR

Baccefin r(l)
Besoro, Bapennena u Bantuiickoro mopeit 0,15—0,18
Yepnoro # Asosckoro Mopeit 0,25—0,31
Kacnufickoro mMops 0,25—0,30
B weaom no ETC 0,23—0,29

vopeit 28 % obumero yucsna 3HauuMbiX r (t), Aasa Oacceiiha Kacnuii-
ckoro mopsi— 58 % wu Gaccefinos Yepworo u Aaosckoro—78,0 %.
[Mpuuem, ecau kKoauuectso sHaunMuix r(l) cocrapaser ot 37 J0
40,2 % <cOOTBETCTBEHHO, TO AJA CeBepHuXx pek aoas”r (1) Bcero
10 %. Koawnuectso r (t) npu v or 1 no 5 pacnpeaeneno GoJjee WM
venee pasuomepno: or 11 10 7 % ux obuiero yucaa.

[logo6roe pacnpesenenne KOIDOHUHEHTOB KOPPEIALHH CBA3AHO
C yBEJAHYCHHEM JA0JH TrAy0OKOro rpyHTOBOIO MHTAHHA PCK C CeBepa
lla I0r B NepHOA MHHHMaJbHOrO CTOKa, KoTopoe obaagaeT GOJBLIIOH
HHEPILHOHHOCTBIO Npollecca CTOKa.

Hcenenopanne AK® nokasano, 4to aas 60oJblIHACTBA PAAOB KOJH-
4ECTBO 3HAYHMBIX KO3((HIHENTOB aBTOKOpPpedAuHH KoaebJaercss B OC-
HOBHOM OT oOjHOro a0 Ttpex. B To e Bpems Bcrpeuatorca AK®D
¢ GOJILIIAM YHCJOM MOCJAeA0BATeNbHO PACMOJOMKEHHLIX CTATHCTHYECKH
sHnayumbix r (t). [las cepepHHX pek 3T0 p. BuiMmb-Becssinbl, oTHOCH-
masca K Gacceiiny Beaoro u Dapennesa Mopeil, HMeoulaa sHauiumMble
r () ans t or 5 no 10, npudem Bce onH OTpHuAaTeabnble. B Gacceiliie
Baaruiickoro Mopsi — p. llIBanrait —c. Yrmepn — snauumple r (1) —
r (4). Ilna pex Gacceiina Kacnuiickoro mops 310 p. Boara —r. Enui
r (1) —r (10). 310 e MOXHO OTMeTHTh H 1as pek YepHoro n A30sB-
ckoro mopeii: p. Ilpyr —c. Yurenn r (1) —r (4), p. Kpuinka — c¢. Ho-
nocedoska r (1) —r (10), p. Kpuiika — ¢. Baaronatnoe r (1) —r (3),
Cen. Jlowen —r. 3mues r (1) —r (5), Kpueoit Topen — c. Anexkceeska
r (1) —r (5), p. Can—c. Mapruinoska r (1) —r (8).

[Npu comocrapiesnn pe3yabTaTOB anaji3a BHYTPHPAAHON Koppe-
JASIHH W OIEHKH CJy4afiHOCTH MHOrOJeTHHX pANOB OKa3ajaoch, 9T0
B GOJBUIHHCTBE CJy4aeB OHH HMEIOT 3HAUYHMYI0 BHYTPHPAAHYIO KOp-
peaslnio, ABAAIOTCH HecaydaifiHbIMH, a BoAocOOpLI STHX peKk B 3Ha-
MHTETLHOR Mepe NOABEpMHeHbl BAHSHHID XO3SHCTBeHHOH NEATE/bHOCTH.

Ha ocHOBanuH aHanH3a TNOABJAEHHS 3HAYMMHX KoshdunHenton
ABTOKOPPEJAIHA JA PAI0B MHHHMAJbHLIX CPEJIHHX MECHYHKIX JeTHe-
OceHHHX pacxoaos Ha asnarckoit wactw CCCP Onina cjaenana mno-
MHITKA BHISBHTh HEKOTOPHE 3aKOHOMEPHOCTH HX TOABJEHHS B HCCje-
ayembix psaax. Jdas sToro no BceMy KOJNHYECTBY PAIAOB B KaXKI0M
KOHKpeTHoM palioHe Haxoamaace uwacrora (B mpoueHTax or ofulero
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KOJHYECTBa PHAOB) TNOSBJAEHHA 3HAYHMOro Ko3((HIHEHTA aBTOKOp-
peasiiiny And Bcero Ananasona caeura (t=1-+10) BpeMeHHBIX pAAOB.
B pesyanrare aHajad3a 0Kasajoch, YTO HacToTa MNOABJAEHHA 3HAYHMBIX
Ko3((dHItHENTOB aBTOKOppedAllHH HeBeaHKa W me npesbiwaior 30 %,
OCHOBHOE YHCA0 3HAYMMBIX KO3((PHUHEHTOB HMEET YacToTy MoaBje-
it 5 %, A8 CABHros t=4 4acToThl MOMABJEHHA 3HAYHMBIX KO3hdH-
uHelnToB B pagax croka verwipex pafionos ATC cocrasasior or 15

a0 25 %.

4.6. UHKNHYECKHE KOJIJEBAHHA MHHHMAJIBHOTO
JIETHE-OCEHHETO CTOKA

Meceneposanne mHorodetnnx xonaebauuii croka pek ETC npousso-
AMJ0CH NyTeM aHaJAH3a HOPMHPOBANHBIX Pa3HOCTHHIX HHTErpaibHBIX
KPHBHIX, MO3BOJMIOUIHX B CPABHHTENLHO HArJs[HOH (opMe MOJYUHTDH
NaHiBe 0 UHKJH4YecKHX Koaebauuax croka pek [68]. Manosonnbie
(as3sl BHAEJAAJHCH TIO OCHOBHBIM NepeJOMHBIM TOYKAM, KOTOpHI¢ Ha-
MeYyaJHCh MO COBOKYNMHOCTH pAAa peK, TaK Kak odelh KOpOoTKHe (hasbl
HAa HEKOTOPHX peKax, He MOATBepiK/AeHHble TAKHMH Ke (asamH Ha co-
CE/IHHX BOAOTOKAX, MOryT OBITh BLI3BANH HE MaKPOCHHONTHIECKHMH
fpolieccaMi, a MECTHBIMH MOTOAHLIMH ycJOBHAMH. [IpH Hanuunu Ao-
CTATOYHO CVYIICCTBEHHBIX cJayvafinbix KoJaebanuii CTOKa BHIABJIEHHE
3akoHOMepHOCTeH MX BPEMEHHOro X0aa ¢ MOMOULLI0 pasJHUHLIX HUTer-
pajbHBIX KPHBLIX 3aTpyAHEHO, MOSTOMY B KavecTBe KOHTPOJbLHOTO
HCIOJB30BAJCH METO[ CrJa)HBaHMS pPHAAOB C 1OMOIbIO OHHOMHAJD-
Horo (uanTpa ¢ nepuofiom ocpexmnenus T=11 mer. B nanpheituiem
AHAJH3 NPOH3BOAMJICH NPH NOMOUIH AHArpaMM 4YepeaoBaHHs MaJOBOA-
HBIX H MHOFOBOAHBIX NEPHOMAOB AJA OTAEABHLIX PEK € MOCAEAYIONUIHM
cyMMupoBanuem mo paionaMm. Ha ocHOBaHHH NPOBEIEHHOTO HCCJE/0-
paung aas pek ETC Oblan noaydenn cAeayioliHe pesyabTaThl.

B Gacceitne Benoro n bapeHuesa Mopell BbUIEJHTH MaJOBOAHBIE H
MHOTOBOJHLIe (Da3bl CTOKAa C MOMOULLI0 PAa3HOCTHLIX HHTErpaJbHbLIX
KPHBLIX He YAaJoch. MOXKHO OTMETHTL TOJBKO, 4T0 AaA pek Kosab-
ckoro noayoctpoBa u Kapeaun nepnoianl xojebauHsi BOAHOCTH OHYCHb
kopotkn — 1—5 ser. Jlaa pex Cesepnoro Kpasi oun Gojee mpoaos-
KuTeabisl — 6—8 mer. Pesyaprathl anajn3a Criaxennblx no O6HHO-
MH2JBHOMY (HABTPY psinoB (Taba. 4.8)nokasaau, uro AaA pek Gac-
ceitna Benoro n Bapenuesa Moped npoAOJAMKHTENBHOCThH MaJOBOAIBIX
H MHOFOBOAHBIX MEPHOMAOB MPAKTHUECKH OlHHAKOBA M Koaebaercs ot |
no 14 aer. Hanboaee uacTo BCTpedalouiHecs MOPOJAOJKHTEILHOCTH
UHKAOB TOH WJIH HHOW BOAHOCTH B padoHax Koakckoro moJiyocTposa,
Kapeann u Gaccefinax Onern u Cesepuofi [unsl —oT 2 j0 8 JerT.
Ha tepputopun ot Ceseproii [punut g0 Ilevopsl BKJAIOUHTEJIBHO
JVIHHA ITHKJOB H3MenseTca oT 2 10 4 Jer.

KoneGauusi mepHoj0B pa3JHYNOi BOIHOCTH NO pafioOHaM OUEHHBa-
nuck, ¢ nomompio rpatukos m=f (T) (puc. 4.9—4.11).

Kak suano u3 puc. 4.9, aaa pek Gacceitnos Besnoro u Bapennesa
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Puec, 4.9. Mamenenne koanuectsa pek (B % ot obulero uncaa), ans KoTopux HabGmo-
A4CTCH MHOMOBOAHAH l.'I:IESa.
! — Gaccefin bantufickoro Mmops, 2 — Gaccefin Genoro w Bapennena moped.
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Puc. 4.10. Hswenenwa xoanvcctsa pex (B % oT obmero umcaa), gas KOTOPHX
Habmiopgaercs muorosoasas dasa.
} — Humnee ITosomxee, 2 — Gacceltn p. Kamw, 3 — Bepxue-Bommcknil pafion.
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Puc. 4.11. Mamenense xoauuectsa pexk (B % or ofmero uncna) ma8 KOTOPHX
HabJjonaeren mMuoropoanas dasa.

! — Gaccefin Cen. [Mlonna, 2 — Gaccefin [loua Gea Gacc. Cen. Jomna, & — Gaccelin p. [Muenpa,
4 — npapobepemnse p. Tpenate, 5§ — 3apaanad YEpadHa ¥ Moanases.




MOpeH MaJIOBOAHLIMH ABJAAIOTCH nepuoint 1944—1946, 1953—1959,
1970—1973 rr., MHOroBoAHBIMH — 1940—1943, 1947—1952, 1960—
1966 rr., ¢ 1966 nmo 1970 r., wabmogancs cpegnuil MO BOJAHOCTH
MepHOI.

PesyabraTel . aHa/JH3a MHOrOJETHHX KojaelGaHuii MHUHHMAJILHOTO
CTOKa pek DanTHHCKOro Mopsi ¢ MOMOLIbIO PAa3HOCTHLIX WHTCrPaJbHBIX
KPHBBIX TpHBedeHbl B TabJj. 4.8. Chenyer OTMETHTB, 4TO TPH TOCT-
POEHHH 3aBHCHMOCTEll, NMOJOOHLIX TNpHBEJEeHHHIM Ha pHe. 4.9, H3 06-
lero YHC/a HCKJAKYaNnHCh PeKH ¢ SIBHO HAPYIIEHHBIM €CTeCTBeHHBIM
pPeAHMOM B pesyibraTe XO3fHCTBEHHOH AeATeJLHOCTH veaoBeka. Ana-
nusupys taba. 4.8 u rpapuk m=[(T), MOXKHO 3aKJW0O4YUTH, 4TO AJIA
pek ykasanmnoro panorna 1945—1952 u 1963—1971 rr. siBasioTCs Ma-
JOBOANBIME nepHoaamu, 1953—1962 rr.— MuorosoanuivMu, TTpogoaKu-
TeJbHOCTL (pa3 aas Gacceiia p. Hemana u noGepexbs Ao rocyaaper-
BCHHON rpaHHubl coctapider 2—9 ger, aas pek Gacceiinon PuHCKOrO,
Pumxckoro sanusos, Sanagnoit JIsunn u nobGepexss 10 yerbs p. He-
mMana — 7—16 ner. Takum 06pazoM, NpOAOJAKHTEILIOCTE MAJTOBOAHBIX
i MHOTOBOJAHBIX NEpPHONOB Ha pekax Oaccefina Benoro u Bapenuesa
Mopeil, paBHas npHMepHO 3—>5 rofam, MeHbIUE NPOAOAKHTENb-
HOCTH MepHoAoB anasA pek OaccedHa Baatuiickoro mops, paBHRX 7—
9 ronam.

AHaJu3 MHOrOJICTHHX KoJieGaHuil MHHHMaJbHOTO CTOKa pek Gac-
ceifia Kacnuiickoro Mops NMpOH3BOAKJCA MO HOPMHPOBAHHLIM PAas3HO-
CTITBIM HHTErpaJbHbLIM KpHBHIM (cMm. puc. 4.10). Kak BuiHo u3z taba.
4.9, ana pex Bepxue-BosKckoro paifiona nporoaKHTENbHOCTh MAJio-
BOJAHLIX ()a3 MHHHMANBHOrO JieTHE-OCEHHero croka kosebJercs ot 3
no 16 ner, muorooansix —ot 1 g0 21 roaa, cpeauux —ot 7 no 14
ner. Ilag pek s1oro pailoHa nanGoliee 4acTO BCTPeUAIONLASICS NpoJLoJa-
AHHTEABHOCTH MaJOBOAHBIX (a3 cocraBasier 13 Jier, MHOTOBOIHBIX —
4—8 ner. laa pek Gacceiina p. Kampl npoaonKuteasnocTh MajioBo/-
HblX (ha3 MHHHMAJILHOTO JIETHE-OCEHHero Ccroka KoJaebiaercs or 4
a0 30 gaer, muoroBojgHeix — ot 1 g0 25 aer. Hauboaee wacrto BCTpE-
HAETCA MPOAOJKHTENBHOCTL MAJOBOANEIX (pa3 He Gonee 14 ger (85 9
BCEX cayyaeB), MHOTOBOJAHLIX (a3 — 10 aer (91 %). Hdas pek Hmx-
Hero l1oBOJIKBS MPOMOJIKHTENBHOCTL ManoBoAHBX (a3 Koaebaercs
ot 5 20 1l ner, muorosonubix — ot 2 10 20 aer. Yame scero nposod-
MKHTEMBHOCTE MHOTOBOAHLIX (ha3 ne npepuiwaer 9 aer (82 % cayuaes).
Ananug sapucumocreit m=f (T) nokasan, uTo Ha pekax 5Toro pafioxa
¢ 1935 no 1940 r. nabawnanace MHorosoaHas dasa, o 1951 r. ua
Oonvwuncerse pek (70—90 % o6miero umcna) — manaoBoanas daza,
4 3ateMm a0 1956 r. yBesmuHJOCh YHCJIO PeK C MHOTOBOJHOI (ha3oil,

Ha pekax 6acceiina p. Kambn ¢ 1935 no 1940 r. waGawganach
MagdoBojHasn (asa, B nepuojy 1943—1948 rr. na 80 % pex — MHOrO-
pojanas (asa. Ilepuoa 1953—1958 rr. xapakrepusyeTcs NOHHMKEIHON
BoaHocTeio Aaa 95—100 9% pek apammnoro paiiona. C 1972 no 1977 r.
lHa DogbIMIAHCTBE pek GacceifHa oTMeuaercs NMepHOJ MOHHKCHHON BoJ-
HOCTH,
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Kosm4ecTso MaloBojHbiX, MHOTOBOAHBIX H CPEAHHX N0 BoAHOCTH das
MHHHMAILHOTO JETHE-OCCHHErD CTOKA PA3IIHYHOR TPONONKHTEILHOCTH

Ha pexax Oacceiina Kacnuiickoro mopa

Tatanua 4.9
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Haa teppuropun Huxnero INosoaxes nepuoa ¢ 1935 no 1940 r.
npeacTasasa coboi MaaoBOAHYIO da3y, Kak H nepuoam 1950—1954
H 1974—1979 rr. Mnoroso/inbie NEpHOJAL HA 3TOil TEPPHTOPHH HA6/10-
naaucb B 1942—1947, 1958—1964 rr.

PesyabTaTol HCCA€/0BANHH MHOTMOJI@THHX KOJeOanii MHHHMAbHBIX
CpeAlnXx MeCcAYHLIX JIeTHe-OCeHHHX PpacxoioB BoAb pek Oacceinon
Yepnoro u Asonckoro mopeit npusefenst B Taba. 4.10 u Ha puc. 4.11.

Jas 3ananuoit Ykpauusl 1 Mosgasua npoaosAKHTENLHOCTL MaJio-
BOJIHLX (pa3z kKoaebaercs or 5 no 16 jer, MHOroBoAHMX —OT 3 10
10 aer: HaubGonee wacto BeTpeualores NMPOAOJNKHTENBHOCTH MAaJOBOA-
HbIX a3 ne Gonee 11 ser (759 Bcex cayuaeB), MHOTOBOAHBIX —
4 roaa (75 %).

Hns pek Denopyceun H Gacceiina Bepxuero [luenpa npojaoJik-
TeJbHOCTh MaJoBOANLIX (a3 kKosebaerca or 4 jo 35 Jner, MHOroOBOI-
HeiX —oT 1 a0 14 aer. Haubonee wacro Berpevaromascs NpoLoJAKH-
TeJNbIOCTh MaJOBOAHBIX (a3 ne npesbiwaer 14 ner (73 % cayuaes),
MHOTOBOANHBIX (a3 — 8 ner (83 % ).

Insn pexk Cpennero u Huxnero [lHenpa npofosKHTENLHOCTH MaJ0-
BOJHBIX a3z kKoaebaerca or 3 jao 31 roma, MHOropojHuX —ot 1
10 9 ner u cpeannx no Boanoctds — ot 4 g0 11 aer. HanGoaee wacro
BCTpEUaKIaacs NpPOAOJIKHTEIbHOCTE MAJIOBOAHLIX (ha3 He mMpepBwillaeT
22 rona (87 % o6mero uyncsaa), mHoropoanux — 8 aer (80 %).

Has pexk OGacceiina p. Ilona Ges Cesepckoro [loHua npojoJizu-
TEJNbHOCTL MaJOBOAHBIX (a3 Konebaerca ot 4 o 29 Jjer, MHOrOBOJL-
HeiXx—oT 8 a0 14 ser. HaubGosee wacto BeTpeualollHecs NpoaoJ-
KHTEJbHOCTH MaJoBOAHBIX (a3 He npesBbmator 12 ner (77 %),
miuoropoaiaeix — 11 aer (89 %), npuuem uaume Bcero nabiawoaaercs
MPOAOJAKHTEALHOCTL AJAH MaNoBOAHBX (a3 — 4 roaa, AAs MHOToBoj-
nuix — 10 ner. Ilast pek Gacceiina Cepepckoro [loHua npoaofiKHTe N b-
HOCTH MaJoBOAHBIX (a3 kKoJjaebaerca or 2 ao 31 roma, MHOrOBOA-
HelXx — o1 7 pao 14 ner. HanGoaee yacto BeTpevawllasca NPOAOJAKH-
TeJLHOCTh MaJOBOAHBIX (a3 He npeewiuaer 7 aer (67 % ).

Ins pex 3anaanoro 3aKaBKasbs MNPOAOJKHTENLHOCTb MAaJIOBOJI-
Hux (has xonebaerca or 2 0 25 JeT, MHOTOBOJAHBIX — oT 2 a0 15 mer.
HauGonee uwacto BCTpeYawILAsCsi NPOAOJKHTENALHOCTh MAJOBOAHBIX
tbas ne npesnmaer 15 ner (899 Bcex caydaeB), MHOTrOBOJIHBIX —
7 ner (70 % ), u3 wux vame OGuBaeT NPOAOJIKHTENBHOCTH MaNlOBOTHEIX
paz 10 ner, a MHOroBOJHEIX — 3—5 Jer.

CpasnuBas vepenosauue (a3 paznnuHON BOJHOCTH AJA PEK 1O
paitonam OGacceitnoe UYeproro n Asosckoro mopeii (6es Kpuma u Ce-
pepHoro Kaskasa), MOMHO OTMETHTh, 4TO Aaa GoablunHcTBa pek (80—
90 %) OGacceiina p. dona, 3an. Ykpauust u Moagasuun, a Takxe a1
npasoGepexubiXx npuToKoB [lpunsatu c¢ 1950 no 1960 r. ormeuaioTca
NepHoaAN MOHHAEHHoH BoAHocTH. [lns pek Gacceitna Ilnenpa Taxxke
OTMeuaeTcs MaJoOBOJHBIN NMepHoa, HO MeHee TPOLOIKHTEbHEIN.

Boanocts pek 3ananuoit Ykpauusl u MoJilaBHH H BOAHOCTH peK
Gaccefina p. Ilowa B Mexenunii nepuoa ¢ 1963 mo 1969 r. B Goab-

10 3axaa M TI7 289



Tatauna 4.10

KoAH9eCTED MAJOBOAHBLIX, MHOrOBOAHBLIX W CPEAHHX N0 BOAHOCTH a3
MHHHMANLHOTO AETHE-OCEHHEro CTOKA PA3NHYHOR NPOLONMHTENLHOCTH
Ha pekax Gacceitna “Yepworo mops
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[Mpononmenue Taba. 4.10
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mmHcTBe caydae (oxono 80 %) maxoastcs B nporusBodase. [laree,
¢ 1970 r., na pekax artoro pailiona (3anagnas Ykpauwna u Moana-
pist — 100 %, Gacceiin dona — 70 %) ormeuaercs mnepHoj NOBHILICH-
Hoii BoaHocTH. ConocraBaad rpadHKH NEpHOAOB BOAHOCTH pek Dacceii-
nos Jlnenpa w Jlona, MOXHO OTMeTHTh, uTo ¢ 1960 mo 1971 r. 60 9%
pek OacceitHa Jluempa u 90 9% pek Oacceiina Jlona ¢ OGacceiiHom
Cerepekoro Jlonma Haxoiasatca B MHoroBoaHo# dase, ¢ 1973 r. 60ab-
IIHHCTBO PeK — B NMPOTHBONOJOXKHLIX (pasax. BojaHocets pex 3anainoil
Vikpaunsl 1 Moanaeun m BonHocth pek OGacceiina [luenpa (60 %)
¢ 1955 r. HaxoasTca B NMpoTHBOMOJOXKHHEX (aszax. Uepenosanue mne-
PHOMAOB PasJHYHON BOJAHOCTH npapobepexnuiX npHTOKOB p. Ilpunsth
MOUTH COBNAjaeT ¢ uepejoBaHHeM (a3 BOJAHOCTH peK 3amagnoil Yk-
pauasl 1 Moapasuu (70—100 % Bcex cayuaes). Ias pek Kpruima
n CepepHoro Kaskasa nojnoOuwuix o6obmenHnii caenats He ya1ajaoch
RCJIEJACTBHE HEAOCTATOYHOCTH JMaHHHIX.

[IpoBesenHblii aHaMKH3 UHKJAHYHOCTH MHOTOJETHHX KoJyieGauHui MH-
HHMAJbHOrO CTOKA NMPH NOMOLIH CrJaXKHBAHHS PANOB MO GHHOMHAb-
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HOMY O(uapTpy aas pek ATC apan caenyowmne pesyabratel. Otnens-
Hble MHOrOBOAHLIE rojibl H NMEpHOALI MOTYT OXBAThiBaTh 3HAMHTEJbHbIE
Tepputopun. Takum, Hanpumep, ABIAETCA MaJOBOJAHBIN NepHoL KOHIA
70-Xx roaoB, OXBAaTHBIUHH TPAKTHYECKH BCI0 TEPPHTOPHIO HaLIeH
crpansl. das paifionos [Ipamopbs, Caxannna, Kamuatkn obulee Koau-
YECTBO MNEepHOAOB MOBBLIILEHHOH M NMOHHKEHHOH BOAHOCTH boJblue, ueMm
Aas ocTaibHeix paionos. [leproa nossliwenno#t BoaHocTH 1943—
1950 rr. nabmwogancs Bo Bcex palonax, 3a uckJawoueHnem Cesepo-
Bocroka u KamuaTtku, rae B 3to Bpemsi Guiio maaosoabe. Hauadao
50-x rojioB XxapakTepH3ayeTcs NMPaKTHYECKH OTCYTCTBHEM CHHXPOHHOCTH
Jas Beed Teppuropun ATC, Tak Kak B NMPHMOPCKHX paHoOHAX B 3TOT
neprosg Habanaaack NOBHIUEHHAA BOJAHOCTh, 4 B KOHTHHEHTAJbHBIX —
nonuxenHas. HanGonee cTaGHABHEIM MNEPHOAOM NPAKTHUECKH 4
BCeX pailoHOB ABJAETCH MEPHOJ MOBHINCHHON BOAHOCTH Konua 50-x —
nauana 60-x rogosB. K nepuosaM nNoHHXKeHHOH BOAHOCTH MOMKHO OT-
nect cepejnny 60-x rogos u kouen 70-x.

HAas ananumsa NHKJAHYHOCTH HCMONL30OBAHB TaKkiXe aBTOKOppes-
HHOHHBIE (DYHKUHH, KOTOpHe He AaJH MNOJOXKHTEeNLHLX pe3yibTaTos,
MOCKOJBKY 4acToTa MOABJAEHHS CTATHCTHYECKH 3HAYHMBIX KO3(hHIIM-
€HTOB aBTOKOppeasuHH we npesbicuna 10 9% npu pasnbix caBurax
no BpeMernH.

Takum oOpasoM, Aas cpeilnx MeCAYHHX MHHHMAJbLHBIX JeTHe-
OCCHHHX PacXxo/ioB BOAK XAapaKTepHO YepeloBaHHe BEChbMa pPas3/IHUHBIX
NepHOAOB MOBBLILEHHON H NONHMXeHnHOH (M0 OTHOWEHHIO K CpejlHeMHO-
roJieTHeMy 3Ha4YeHHI0) BOAHOCTH, ONNHAKO BLIACJTHTH YETKHE LHK/IbI
C OAHHAKOBBIM NMEPHOJOM He NMpeacTaBafAeTCs BOIMOKHEIM.

4.7 OLLEHKA NPOCTPAHCTBEHHO-BPEMEHHBIX
KOPPEJSLLHOHHBIX ®YHKLULMA

[Io nanHBIM O MHHHMAJAbLHOM CpelHEM MecAYHOM JeTHe-OCeHHeM
croke 75 pexk Asuarckoft Tepputopun CCCP Gmaa paccuntana mar-
pHlla napanix Ko3(hOHUHEHNTOB KOPPEJasilUHH 3a COBMECTHbLI MepHoj
naGawaennit 8 41 rog u onpenesieHo paccTosiHHe MeEMAy I[EHTpaMH
TAKecTH BoaocObopos 3THX pek no Kapre macmraba 1:10000 000,
3aTeM nocTtpoena obulas NMpoOCTpaHCTBEHHAA KOppeasilHoHHas (PYHK-
uust (INK®) mMuHHMaAbHOro cpejiHero MecAYyHoOro CTOKa 3a MHOro-
getnuit nepuoa aas ATC (puc. 4.12). Kax cheayer H3 Buaa 3TOH
dyukuud, Ko3hdHUHEHTH NapHOH KOPPCIAAUMH ¢ YBeJHYEHHEM pac-
CTOAHHA MeXAYy ueHTpamu BoaocOGopoB ymenbwaiworcs. B amanasoune
paccrosuuit 0—1600 km npeoGaasaer NOJOKHTENbHAR KOppesilHsA
MEJI1Y CTOKOM pacCMaTpHBAaeMbiX pek, NpH AajbHeHlleM YBeJHUCHHH
PACCTOSIHHS OHA YMEHLUIAETCH 10 HYJA,

Kak HasecTHo, cnocol BHISIBJIEHHS CHHXPOHHOCTH H aCHHXPOHHOCTH
B MPOCTPAHCTBEHHBIX Kosebanuax croka c¢ nomompbio [IK® ocnosan
HA I'HMOTe3e H30TPONHOCTH CHHONTHYECKHX MPOIECCOB HAaL OnpejelieH-
Hoil Tepputopueii. B menom cuHomTHWecKHe npouecchl naja Asmartckoil
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reppitopueii CCCP He oTBeuaoT nofao6HBIM YCJAOBHSM: OHH OYeHb
PA3HOPOAHBI KakK No Xapaktepy o0pasoBalus, TAK H MO HANpaBJeHHIo,
MO3TOMY MOXKHO CYHTATh, UTo nocrpoenHas obwasg aas ATC npocrt-
PAHCTBCHHAA KOPpeJAUHOHHAA (QYHKUHS 34 MHOTOJETHHI NepHO] He

ABJISETCH H30TPONHOM,
JT0 Npeanodoikenne TOATBEPKIAAETCA W NPH OIEHKe ONHOPOA-
nocrn [TK®, nposeieHnoit MO CTATHCTHYECKHM KDPHTEPHAM CJELYIO-
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Puc. 4.12. TlpoctpancTnenHas KOppensiMoHHas (YNKIHA CPeAHero MecAHOrD Mil-
HHMaABHOro JeTHe-oceHHero croxa pek ATC.

M obpasoM. Best koppedsiumonnas (yHKUHS pasjensiach Ha Tpa-
laupn no 200 km or 0 po 4400 km. [lasi Kamioft rpajanun cTpoH-
J0CL  pacnpejeenne BHOOPOYHBIX KO3GODHIHEHTOB NapHoii Koppe-
Jsunn. OlleHKa OANOPOJHOCTH KaK BCeii 3MIMHpHUecKoli GYHKUHN pac-
fpeaeents Kos(pOHUIHEHTOB KOPPENAIHH, TAK H OTAGJbHBIX pe3Ko
OTKJIOHAIOMHXCS 3WaveHHH, MPOM3BOAHJAACHL N0 KpHTepHaM [lukcoua,
0000UIEHHBIM € YUeTOM aCHMMETPHH H aBTOKOPPCJAALUHH B HCXOLMBIX
seibopkax [73]. B pesyabraTte aHaiH3a MOJYYCHO, 4TO JJST ABYX rpa-
nauni (1401—1600 n 2601-—2800 kM) 3MIHpHYECKOE paclpeeseHHe
HEOAHOPOAHO ¢ BepoAaTHOCTHIO P=99 %, a aas tpex rpapauuit (201—
100, 601—800 n 801—1000 kM) —c seposithocThio P=95 %. Takywo
MPOCTPAHCTBEHHYIO KOPPEJSAIHOHHYI0 (DYHKUHIO HeJbL3st NpPH3HATH
NOJHOCTRIO OJIHOPOANOH, H HeoOXOAHMO mnpoeecTH GoJiee JeTalIbHBIH
AHAJIH3  MPOCTPAaHCTBEHHOH CTPYKTYPH KoJeOaHHH MHHHMAJLIOTO
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TaGanua 4.11

Pakionst Aamatckoii tepputopun Cometckoro Cow3sa, oamopoanbie
no XxapakTepy KodeSanuii MHHHMAJABHOTO CPEJHEro MECAYHOro JeTHe-
DCEHHErD CTOKA

r
O DH

Pafion N s '-Il-;w;ag“p.: ¢ cpeguee no KPHTHUCCKOR

pafioHy (o = 0,05)
Cepepo-Bocrox CCCP 95 5 0,67 0,20
Bepxuuit Enncelt u Anrapa 127 7 0,65 0,17
Bepxoses Jlenw — o3, Bafikan 139 7 0,60 0,16
Bepxuas O6p 162 9 0,63 0,15
Cpeannii Exnnceii 83 4 0,66 0.21

JetHe-oceHHero croka pexk ATC. dnsa sTtoro BHOHpanHCh N0CTAaTOYHO
OosibnIHe pafoOHLI, CHHONTHYECKHE TIPOIeCCH Ha/l KOTOPHIMH B JIeTHHI
NEepHOJ, MOXKHO CYHTATh OJAHMHAKOBBIMH H KoJieGaHHA CTOKAa CHHXPOH-
HBIMH. PaccMmatpuBanace mMatpHna xo3(pdHIHEHTOBR NapHO# Koppedsi-
LHH MHHHMAaJBHOrO CTOKa peK Kaxaoro BuOpaHHOro paHoHa H
OlleHHBAJach 3HAYHMOCTL 9THX KoshdHuuuenrton. [as coBMecTHOro mne-
pHopa HaOmoAeHH# B 4] roj KpHTHYECKHM 3HauYeHHeM Ko3dohuuHen-
TOB lapHOoH KoppeasuudH npu a=0,05 asaserca 0,30. HMa paiiona
HCKJIOYaJHCh pAAB MHHHMAJbLHOrO CTOKa, KOo3(pHUHEHTH Koppeasd-
IHH KOTOPBIX CO CTOKOM OCTa/JIbHBIX PeK He3Ha4HMBl, TaKHM obpa3oMm
rpaHHlBb cy¥)aJHuch. [lasee onpefensisHCh cpejHHe MO KaXKIOMYy pail-
OHY KO3(p(HUHEHTH NapHO# KoppeasuuH ctoka. MXx 3Hauenus B BHI-
AeJeHHBIX pPaHOHAX H KOJHYECTBO PHAOB CTOKA B KAXAOM H3 HHX
npusenens B Taba. 4.11. Kak caeayer us rabaunuw, cpeanne Kosddu-
IHeHTH KOPPeJfAlHH B KaxaoMm paioHe A0BOJLHO BHcOKH (r=0,60).
Ob6bem sddexTunHoil HezapucHMONH HHGOPMALHH PACCUHTHIBAJICH TIO
dopmyne I'. A. AnekceeBa [2], KoTOpyKd B AaHHOM cJaydae MOKHO
MPEICTABHTEL B CJAENYIOLULIEM BHIE:

Nw= N+ N(k—1)(1—r),

rae N — cosmecTHHIl neproja HaGMIONEHHII 32 MHHHMAJIbHBEIM CTOKOM
Ha KaxjaoM mocty (41 roa); k—4ncio THAPOJOTHYECKHX TOCTOB
B paHoHe, r— cpeiHHd Koadh(HUHEHT KoppeasiuuH no paHony,

Hcxonsn n3 N,s onpenensinch KPHTHUECKHE 3HAYEHHSA KOIPHHILH-
€HTOB KOPpeJdllHl B KayKJoM paHoHe. 3aTéM paccmaTpHBajach cre-
NeHb CBA3aNNOCTH PAAOB HaOJIOJACHHH 3a CTOKOM Kaxaoro paiiona
C pAaAgaMu MHHHMAJLHOrO CTOKAa Ha ocCTadabHo# uacTH AsmaTckoil Tep-
puTOpHH CCCP H CTPOHJHCH H30KOPPEIATH,

Ananna mnokasaJs, uTO NPOCTPAHCTBEHHAs CTPYKTYpa Kosaebanuil
MHHHMAaJIbHOTO CPEJHEero MecsuyHoOro JerHe-oceHHero croka pex ATC
He #BJAAETCH H30TPONHOH, Tak KaK CBA3aHHOCTh CTOKa MpOSIBAAETCH
GoJibllle B MEpPHAHOHAJLHOM HAINpaBJeHHH, HeM B IHPOTHOM (3TO
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0/ATBEPIK/AaeTCs HAMpaBJenHeM H30KOppesT), YTO XOpPOIIO corJacy-
ercsi ¢ mpeobaajaHHeM [IHPOTHOTO HalpaB/JeHHs NepenHoca BO3AYLI-
iblx Macc Haja asuatckoi uacteio CCCP B Tenamlil mepHoja roaa.

BblBO b

. Jdasg psajioB MHHAMAJBHBEIX JIETHE-OCEHHHX CPeIHHX MEeCHAYHBIX
pacxogoe Boawl pex CCCP xapakrepHo HajdW'uHe TpyHIHPOBOK He-
HOJBIIONR NPOAOKNTENbHOCTH — B cpeaneM 1—3 roja. -

2, IIaa Goabweit 4acTH PANLOB MHHHMAaJbHOrO CTOKa XapaKTepHO
oOpazoBaHKie CepHH NMOBTOPAEMOCTBIO H MNPOAOJIKHTENBHOCTHIO HE MPO-
THBOpeUallHX MOJAe]H cJaydaiiHoi mnocaeaoBaTeNbHOCTH. M3 uueaa
PALOB, JAJ KOTOPHIX THIOTE3a CAYUAaHHOCTH ofpoBepraercsi, nanboib-
wee koauuectBo (mo 40—50 %) otHocurcs Kk OGacceiinam Kacnuii-
ckoro, Hepuoro u A30BCcKoro Mopeii.

3. HauGoJibllee KOJHYECTBO HeCcTAaUHOHApHLIX psaos (40—50 %)
npuxoauntes Ha ETC, Hekaouas cepepHble pekH, oTHOcsulpecs K Gac-
cefimam DBenoro u bBapenumesa wmopeii, rjie HX Be/HUHHAa [OCTHraer
15—20 % o6mero koanuecrea. Hna pex ATC xoanuecTBo HecTa-
HONMADHBIX PAJAOB HeaHauutejbHo u He npeewiuaer 16 Y% obuwero
qHCIA.

4. AHaNH3 BHYTPHPH/HON CBSI3AHHOCTH MOKasaJj, 4YTO KOJHYECTBO
PSLOB, HMEIONIHX 3HAYHMYKO CBA3b MeMKAy CMeXKIbIMH 4Y/eHaMmH, yBe-
JauyuBaercs ¢ cesepa Ha wor no teppuropud ETC, pocturas aas pek
Gacceitno Yepnoro, Asosckoro u Kacnuiickoro mopeii 80 % obutero
yHcaa aHaJH3UpyeMbiX psifos, a aaa pek ATC —B 3—5 pa3 mensbule.

5. HauboJpluee KOJHYECTBO MOCTOB € HECTALlHOHAPHBIMH pAAaMH
MHIHMaJBHOrO CTOKA, a4 TAKMXe HMEeOIIHMH 3HAYAMYIO BHYTPHPAAHYIO
CBA3b X4apaKTEPHO JAJS PeK, PAcNoJOMEeHALX B paHOHaX ¢ HHTEHCHB-
HOW X03AHCTBEHHOH JIefiTeJIbHOCTLIO.



5. NOA3EMHOE NHUTAHME PEK

5.1. XAPAKTEPHCTHKA HCXOJHBIX IAHHBIX

Hayuenne (HIHYECKHX H CTATHCTHUYECKHX 3aKOHOMEPHOCTEH MHO-
roleTHHXx KoJdebanuid NOJA3IEeMHOro NHTaHHA PeK KakK XapakTepHCTHKH
NMOAIEMHOM COCTaBAAKOUIEH peYnoro CTOKa H MOJI3EMHOTO CTOKA 30HDLI
HHTEHCHBHOrO BOAOOGMEHA OCYUIeCTBJAANOChE B oObeme OOIIHX HecJe-
JAOBaHHil ecTecTBEHHOW H3MEHYHBOCTH TCHAPOJOrHYECKOro pexHMa
pek. 1o ob6ycaoBua0 HEOOXOAMMOCTh HCMOJL30BAHHA €/IHHON MeTo-
JAHKH Kak B NMOCTAHOBKE OCHOBHBLIX 3aja4, Tak H B cmocobax HuX pe-
HIeHHs. :

OcHOBHBE BONPOCH HPH HCCJACAOBAHHH MHOTOJIETHEH H3MEHYHBO-
CTH [IOA3EMHOro [IHTAaHHA peK: onpeaejeline CTATHCTHUECKOH CTPYK-

TYpL BpeMeHHBIX psifoB (cJayuaHHOCTb, BUYTPHPAAHAA CBA3SAHHOCTH H

CTAUHOHAPHOCTL), analjin3 coOCTBEHHO IHKJAHYECKHX KojebGaHuH noa-
36MHOT0O CTOKAa Ha OCHOBE Pe3y/bTATOB CrAaXXHBaHHS BPEMEHHBLIX ps-
A0B € MOMOILLLIO GHHOMHAABHOrO GHALTPA (AHHAMHUECKHE CPealie) H
pacueroB rpynnHpPOBOK JIET PasjHYHOH BOJHOCTH, Oll€HKA MapaMmer-
pOB pacnpejejieHHd NOA3IEMHOro CTOKa.

Peluenne nepeuHcJeHHBIX 3a4ad OCYUIECTB/IAJNOCh METOAAMH Mare-
MATHYECKON CTATHCTHKH B COYETaHHH ¢ (H3HYECKOH HHTEpnperainei

yCTaloBJEeHHBIX 3aKOHOMEpPHOCTell Ha OCHOBE anajusa TeneTHYeCKHX

YCAOBHH, ONpeaessfolHX NpoTeKaHHe H3y4yaeMoro mnpouecca BO Bpe-
MeHH W B IpocTpaHctBe, HenocpeacTsehHo peasu3anus MeTOAOB
MATEMATHYECKOH CTATUCTHKH MPOH3BOAHJACL C MOMOLLBIO COOTBETCT-
ByIOUMX nporpamM aas IBM, Hcnoan3oBaHHbBIX IPH H3YYCHHH MHOro-
JeTHell W3IMEeHUHBOCTH MHHHMajabHOro croka. [loapobhnoe onHcaHxe
YKa3aHHLIX METOAOB COAEPIKHTCH B I, |

Jlnsi vccaeoBanHa MHOTOJIETHHX KoJebanHil NoaseMHOro NMHTaHAA
pPeK B KauyecTne OCHOBHOH XapaKTePHCTHKH NPHHATO €ro roaoBoe 3Ha-
UyeHHe, OMNpejeseHHOe KOMIVIEKCHBIM THAPOJOrOo-rHAPOreoJOrHIecKHM
METO/0M pacuJieHeHHs ruaporpada pekH Ha OCHOBe aHa/u3a pacxo-
JI0B BOJLI B IE€PHOAB HH3KOTO CTOKA M IHAPOTeOJOTHYECKHX YCJOBHH
B3aHMOJEHCTBHA NOBEPXHOCTHLIX H MOA3eMNBIX BOA Ha Bogocbope.
Ykazaunas xapakrepHcTHKa HaunOosnee nojno 1o CpaBHEHHIO C Jpy-
FHMH 9aCTO HCTOJb3VEMBIMH MOKa3aTeJsiMH TO/JA3EMHOr0 NHTAHHS peK
(MpnEMaabnei 30-CYTOMHHI CTOK 3a MNepHOAB JeTHell W 3HMHEed
MEKeHH) OTpaKaer reneTHueckne OCOOEHHOCTH ero (POPMHPOBAHHS
¢ Y4eTOM BHYTPHTOMOBOMH JAHHAMHYHOCTH.

B cBfA3H €O 3HAYHTEJLHON TPYAOEMKOCTBIO MOJYYEHHSA HCXOAHOM
nidopMalHl O BpeMEHHEIX pAAax MOA3EMHOro CToka criocobom pac-
yieHeHHs rHjporpadoB pek peluenHe TMNepevHcJeHHBIX BHIe 3aja4
Mo OleHKe MPOCTPAHCTBEHHO-BPEeMeHHO H3MEeHUYHMBOCTH TOJA3E€MHOro
MHTAHHA peK OcyllecTBiasfJock Ha npumepe cesepHod uactu ETC,
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IPaKTHYECKH coBnajaioulefi ¢ HeyepHoszemuoii 3oHoli PCOCP Ges
Koabckoro nomyoctposa u Kapeann, Kaannnnrpaackoit U BoctouHoi
vacty CBepanoBeKoi obiaactefi. Ta TePPHTOPHSA B OTHOLICHHH KOJH-
NeCTBEHHOH OICHKH NOA3EMHOro CTOKAa M YCJOBHil ero (hopMHpPOBaHHSA
HanboJee XOpollo H3yyYeHa B NPHKJIAAHLIX H HAYUYHO-HCCJEA0BATEJb-
CKHX paGoTax oTjena noasemuoro ctoka I'THM coBmecto ¢ psijiom rua-
POreoNOrHYecKHX OpraHM3aluni. PesyabTaThl YKa3aHHBIX HCCJAE10BAHHI
coAepKaTcs B HeKOTOpLIX nyOaukauuax [25, 68] u o6obmenn Ha Kap-
rax noasemdoro croka CCCP macwraba 1:2500000 u Llentpaabuofi
i Bocroynoi Eeponst macmra6a 1 : 1500000 [45].

YeuoBHs GopMHPOBAHKS H TePPHTOPHAJIBHOTO pacrpeaesieHns Mnoj-
JEMHOrO NMHTAHHS PEK ONpeAeJAIOTCS CJAOXKHBIM KOMIJIEKCOM NPHPOL-
ibiX (PAaKTOPOB, M3 KOTOPHIX OCHOBHLIMH SBJSIIOTCS KJIHMAT, pensed
W CTPYKTYPHO-THAPOreoJorHyeckne ocoOeHHOCTH peuHslx Gacceitnos.

Mo pernonaiabHbiM ycaoBusM GOpMHPOBaHHS MOA3EMHOTO MPHTOKA
B PEKH B 3aBHCHMOCTH OT PEOCTPYKTYPHBIX ocoleHHOCTel H3yuaemas
cesephas yacte ETC ornocures K IByM MeraperdoHaM (MpOBHHIUHSM)
noasemHoro croka: Pycckas nanta n TuMmaso-Ypaibckas ropHo-ckiaaj-
qyaras obaacts [68].

Ha tepputopnu Pycckoif naHTH mojseMioe nutaHe pek dopmu-
PYETCH B OCHOBHOM BOJlAaMH BepxHell W cpelHeil 4yacreii paspesa moll-
HOM OCaJ0YHOH TOJILIH NMOPOJA NMPH AOCTATOYHOM pa3HOOOpasHu HX
JHTOJIOrO-CTPaTHrpauueckoro cocrapa. MutencuduKauua cToka noa-
JEMHBLIX BOJI 30HbI dKTHBHOI O BOAOOGMECHA H NMOBBHUEHHAS cC JAPEeHHpo-
BAlHOCTL MO CPABHEHWIO C OKPYKAWIIHMH pafloHaMH OTMeuaercs Ha
BO3BBLIIEHHOCTAX H KAPCTOBBLIX TJIATO.

Ha tepputopun Tumano-Ypajbsckoii ropmo-ckjaaguartoit o6aacty
OCHOBHBIM HCTOMITHKOM MOJ3€MHOr0 MHTAHHA PEK SABJAAKTCH BOAOHOC-
HBIE TOJILUH CHJIBHO JAHCJOLUMPOBAHNEIX [OPOA Pas3JHYHOrO BO3pacra,
COACPHKAWHX TPELHHHLIE, TPEUIHHHO-KAPCTOBLIE H TPEUlHHHO-XKHJb-
Hoi¢ BOAB. [logseMHLIi NpHTOK B pPeKH B TeueHHe roaa OTAHYAETCH
MOBLILUEHHOH AHHAMHYHOCTBIO MPH 3HAYMTENBLHON 3PO3HOHHON pacune-
HEINHOCTH MECTHOCTH.

B umenom paccmarpuBaemasi TEPPHTOPHA XapaKTepH3YeTcs TECHOI
B3aHMOCBA3bI0 MOBEPXHOCTHBIX M Hoa3eMHblX BoA. [loasemunifi CTOK
30Hbl HHTEHCHBHOro BOJ0OOMEHa MPaKTHYECKH MOJHOCTBLIO pasrpyxKa-
eTCHd B peKkH ¢ naouwansmu Bogocbopos Goaee 1000—2000 km2,

Bausinne kaumaTta npuaaeT pacnpefeNeHHi0 MOA3EMHOro NPHTOKA
B PCKH 4CPTH §SIPKO Bbipa’KeHHOH reorpadgHyeckoil 301aJbHOCTH, CMe-
HAIOMEACS HA BO3BLITIEHHOCTAX M B FOPHO-CKJAaa4aThix o6JacTax Bep-
THKaJbHOH mosicniocThio. Hapymenne ykazaHHONl 3aKOHOMEPHOCTH Mpo-
HCXOAHT B pafionax pasBHTHA JWUTOJOTHYECKHX pasHOCTel NOBBIIICH-
HOH BOAOOOMALHOCTH (B MNEepBYl0 ouepeab Kapera, MOUIHBIX TOJIL
MeCKOB H T. m.).

[ InTanmue noAseMHLIX BOA OCYUIECTBJAAETCS B OCHOBHOM 3a CHeT HH-

(PHALTPAIHH TAJBIX BOJ B BeCeHHHHA NMEePHOA H OCAJKOB B JIeTHe-OCeH-
HHH NMepHolL. :
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Monyab mogseMHoro npHToKa B PeKH B Npejesax CeBepHOIl 4acTH
ETC noa sansnueM nepeuncieHHuiX ()akTOPOB H3MEHAETCH CJAEAYIO-
mum obpasom.

Ha tepputopun Pycckoii nautel GoHoBbe 3HaYEHHS MoayJaeil noj-
3EMHOro CTOKa cocTtaBafioT: B OacceiHe cesepunix mopei 2,0--25 af
[(c-xkm?) (10—30 9% peunoro croka n 10 % ocazkoB): B Gacceiine
Baatufickoro mopsi— 1,56—3,0 a/(c-km?) (coorBercrBennno 20—40 %

_peunioro croka H 15 9% ocankos); B Gacceiinax Bepxmero [lnenpa m
Bepxnero Ilona — 1,0—2,5 n/(c-km?) (20—30 % peunoro croka H
6—10 % ocaakos); B Gacceiine Bepxneli u Cpeaneli Boarn snauenus
MOJLYJI# 3aKOHOMEpPHO YMEHBIIAIOTCH C CeBepo-3anaja Ha 10ro-BOCTOK
oT 3,2 o 0,5 a/(c-km?) (30—10 Y% peunoro croka u 10—2 % ocaxn-
KkoB). HaumeHbline 3HauyenHs noOA3EMHOro NMHTaHHA pek, ao 0,6—1,0
a/(c-kmM?), oTMeyaloTCs B npeaesnax Hanbosaee MOHHIKEHHBIX VYaCTKOB
(ITpunabmenckan uHu3uHa, Modoro-lllekcnnuckas, Memepckas HH3-
MEHHOCTH W Ap.). YBeaHYeHHe MOA3EMHOr0 NMHTAHHS PeK OTHOCHTELIO
donosoro no 3,6—4,5 a/(c:km?) HabronaeTcs Ha BO3BBIIMICHHOCTAX
(CeBeprbie YBannl, Baanaiickas Bo3BullneHHOCTH H T. I.), a4 TaKkKe
B Npeienax pasBHTHA KapcTywouwuxcii nopoja. MakcumanbHble 3nave-
HHA 17151 3aKapcToBaunbix pek pocturaior 6,0—6,5 u/(c-km?) (Cesepo-
Heunckoe, Kynoiickoe, HMxopckoe naaro), 4To MOMXKeT COCTABJIATH
Gonee 50 Y% peunoro croka u 30—40 % ocaakos.

B npeaenax Tumano-Ypaanckoit ropro-ckaaauatoii o6aacti Mo-
AYJAH NMOA3EMHOro CTOKA H3MeHsITcs B GoaplioM AManaizone — ot 0.5
no 10 a/(c-xkm?). TloBbiienne NPOHCXOAHT OT OKPaHHHLIX -4acTeil
K BoAOpasieny W ¢ ceBepa Ha tor, HanGoabwnx 3nayennit moaseMHuslii
MPHTOK AOCTHraeT Ha sanaanbix ckiaoHax Cpeanero u IOxuoro Ypana
B 00JacTH pacnpocTpaHeHHs KapCTYIOWHXCA H CHJABHO TpellHHOBA-
THIX nopon, rae cocrasaser ao 40—50 % peunoro croka.

Hasa ananuaa MHOrOJETHER H3MEHUYHBOCTH MNOA3EMHOrO MHTAHHA
peK Hcnoab3oBaHa HHGopmauua 70 reApOJOrHYEeCKHX MOCTOB ¢ ne-
puojiom Habuofenui ot 39 no 94 net, pacnoNOKEHHBIX NPEHMYILECT-
BEHHO Ha Cpe/lHHX peKkax ¢ njaowaasmu Bojocbopos or 1190 ao
66 900 kM? ¢ MOJHBIM ApEHHPOBAHHEM 30HLI HHTEICHBHOrO BOI00G-
MeHa (taba. 5.1). M3 obuero - uncaa seiGpanupix nynkros 76 %
HMeIOT psibl HabJawaenni 3a crokoMm ot 40 no 50 ser.

TaGauua 5.1
Pacnpeaesenne noctoB ¢ JAHHBIMH O MOA3EMHOM CTOKE
a) no naowaaw sBogocGopa :
[Maomaas sogocBopa, kM® =50 000 5001— 10001— 20001— =50 000 Beero
10000 20000 50 000
HYucao cayuaes ., , . 17 15 23 12 3 70
% ot uncana cayuaen . . 243 21.4 32,9 17,1 1,3 100
6) no npoaoRHTEN LHOCTH HaGmoacHuil
Hauna paga, der . . . <40 40—45 46—50 51—60 61—80 =80 Bcero
HYpeno caywaes . . . . 1 45 8 8 4 1 70
% or uncna caygaes . . 1.4 64,3 11,4 11,4 b7 5,7 100
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B css3u ¢ TeM uTo B HacTosllee BpeMdA GOJLIIHHCTBO FHAPOJIOrHYe-
CKkHX OOBEKTOB B Tpejeax H3yuaeMoil TeppHTOPHH B TOH HJH HHOH
CTENeHH HCMBITHIBAET BJAHSAHHE XO3§8HCTBEHHOH JeATeNbHOCTH, AJA
ananu3a orobpanbl BogocOopLl ¢ HAHUMEHBIIHMH HApYIIEHHAMH BOJ-

Puc. 5.1. Cxema pasMeliennsl pacUcTHLIX MOCTOB B Npefenax H3yYaeMOH TeppH-
TOPHIL
Houepa rHAPOMCTPHYECKHX ¢TBOpoB no taba, 5.2

HOTO peXHuma, B MepBYI0 ovepedb ¢ OTCYTCTBHEM 3aperyJHpPOBAHHOCTH
PYCJOBOTO CTOKA KPYNHBIMH BOJOXpaHHJHIIAMH, nepeOpOCOK CTOKA,
SHAYHTSAbHBIX EDHGSEEG[&UE H E'ﬁ[}{.‘-CDB PEUYHBIX H NOA3SEMHBIX BOJ.

Ceenenus o6 ucxoanoit undopmaiuy npeacrapnens B taba. 5.2
H Ha pHc. 5.1,
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Hcxonnan wndopmauua A0 anainia mMHOTOAETHER HIMEHYHBOCTH

’ - Muoroaerune xapaktepu-
: = CTHER
g B ot
§ n'E]:IHD,ﬂ, E 3 PEYNOrD CTOKA
Pexka — nocr = nabawaenni | 52 I 0%
: - 5P
= & *E £ .r.'- %"‘
; : 23 <3 2 | 33
- : 22| 8¢ 2 | 2 | 5§
-3 = Ed| 9% " ® | #8
1 | Boromka — 1. Toponos- | 7040 | 1941—80 | 40 | 990| 9,15 1,30 | 13,1
cKas
2 Eena — 1. Koposuii 2550 | 1936—81 |46 8,92| 15,3 |2,76| 30,9
BOp
3 | Mowa — a. Muieaoso 8110 1932—74 | 43 | 8,04 | 18,9 |2,33]|29.0
4 | Conza — «Cyxue INoporss | 1190| 1929—79 | 51 | 10,9 3,26 | 2,74 | 25,1
5| Kybena — c. Tpomme- | 1110| 1937—44, | 44 | 9,17 1,74 | 1,57 | 17,1
Enaabckoe 46—81
6 | ¥Or — p. n. IMopockroren | 15200 | 1938—79 | 42 | 7,62 329 (2,16 |28.3
7 | Buseraa — c. Maa. Kyx- |26 500 | 1936—41, | 41 | 8,86| 83,9 |3,17 35,8
Ga 43, 44,
46—48,
50—79
8 | Buverga — r. CuHKTHIB- 66 900 | 1925--75 | 61 | 8,94 183 2,74 | 30,6
Kap
9 | Bara — n. Ouasesckas 13 200 19381. 39, |42 | 8,28| 30,6 |2,32|28.0
4l ,
43—81
10 | ¥Yersa — e, Hlanranu 9730 1936—79 | 44 | B8,55| 17,5 | 1,80 21,1
11 | Kokmwensra — 1. Mon- 4410 1937—41, | 43 | 8,00 8,96 | 2,03 | 25,4
CECBCKAR 44—8I
12 | Tunera — n. Kyaoroput |[36700| 1915—23, | 62 | 10,4 | 112 3,05 | 29,3
27—79
13 | Jlonbma — a. Koposkuu- 1400 1939—77 | 39 | 10.4 2081,49| 14,3
CKas
14 | Kyaoit — 1. Kyaoii JO040 | 1927—79 | 53 | 139 | 21,5 |7,07|50,9
15 | MeaeHs — 1. MakapnG 6450 | 1932—8] 90 | 12,5 24,2 3,75 | 30,0
16 | Mesens — a. Maaoumwco- | 56 400 | 1921—31, | 58 | 11.5 | 201 3,56 | 31,0
ropcKan 33—-79
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TaGauua 5.2

NOAEMHOrO MATAHHS PEK H3Y4AeMON TEPPHTOPHM

ChefieHuA 0 XOIANCTEEHHOM HCMOALIORAHHN
offeKTON H HANEMHOCTH NOOCYETA CTOKA

Iuaporpaduueckime XApaKTEPHCTHRN

5 g -

-] 4 e »
5. |3 o ) (S
2w R | 2 : g
2 |23 2| £ | 3
=i Cm =% 2 E
El:t E E § :'.l =
162 64 I 8 85
130 54 L 14 78
137 6Y | 3 87
142 64 3 27 69
188 40 =1 <1 90
167 95 < 2 96
173 78 <1 5] 89
164 103 <1 3 a1
| 56 G4 < | 2 94
140 67 < | 3 93
132 120) <] 6 59

92 91 1 22 75
=24 i3 2 10 R6
212 108 = | 7 89
147 127 = | 6 89

Crok 3a 1941 —48 rr. noacudTan ¢ norpeu-
nocTeio Ao 30 8. B 6 &M puie H HHUXe 3a-
#opul asaa. Boaoaabop 0,19 m¥/c (1971—
75 rr.) :

Crok 3a 1936—42 rr. nojicuuTan ¢ norpeu-
HoCThIO 20 25 %

Crok 3a 1931—48 rr. noacynTan ¢ norpeu-
nocreio 2030 %

3umbuuit crok 3a 1928—47 rr. nojcyHTaH
¢ norpemnocthiy 20—40 %, 8 1973 r. crok
sapervaupoBad naorknodt. BoposaGop =
2~ 1.4 w¥c (no pannum 1981 r.)

B 7 kwm Buwe naoreia '3C; sogozaGop noa-
semubix  pox =~ 0,01 m¥e, nopepxHOCTHBLIX
Boa = 0,07 M¥c (no pannem 3a 1975 r.)
B 1.5 g™ suipe B yeree p. [lymmu — naoTu-
na '3C, saxpura 8 1976 r.

3umunit crok sa 1930—32 rr. nojcuNTaH
¢ norpewusoctuio 20—30 %

Boaosatop = 50 wm*/c (197175 rr.), c6poc
== 4,9 wYc: poaMoMNBe NOrpemmiocTH noi-
cyeTa 3MMHero croxka 3a 1924-—48 rr. co-
crapagior 20—30 %

Crox 3a 1938—46 rr. noacyuTan ¢ norpei-
HocTeio 20—30 %; monosaGop W cGpoc =
~ 0,01 m¥e :
Crok 3a 1935—48 rr. npuGasKeHHLIR
Crok 3a 1938—45 rr. noacyHTan ¢ norpeiu-
noeroio 10—15 %

Crok aa 1914—27, 30—45 rr. nprfankei-
ki

Crok 3a 1939—48 rr. noacunran ¢ norpem-
HocTeio 40 %

Crok 3a 1926—48, 53, 54, 60 rr. npaGiansen-
i

Crok 3a 1931 —54 rr. noACuuTaH ¢ norpe-
nocteio 20—30 %

3uMiuil cTOK 33 OTACABHBIE TOAB NOACYHTAH
¢ norpewsocrhio 20—40 %
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HE-

MuOroncTHHE XapakTepH-

hi CTHHER
s a % MOMICMH a5
(=] g E COCTapAMIOmIAR
b Tennok 2 PEMHOr0 CTOKA
Pexka — nocr Ec nabaogenn E E 'E o5
= P 5o
. E XE| i¢ ¢ | €2
) = g& > x I_E
z g ge| g2 | £ | & |85
o = ES| 8% = ® | 24
17 | Bamxka — 2. Pemeasckas | 19000 | 1939—79 | 41 | 9,84 49,2 |2,59)26,3
18 | IMeza — a. UrymuoBO 12000| 1933—44, | 46| 10,2 | 31,1 |2,59|254
46—T79
19 | lNewopa — a. Sikma 9 620 Ig!ﬁ——lﬂ, 57 | 15,8 429 |4,46| 28,2
1—22,
25—75
20 | IMewopa — c. Tponnko- 35600| 1938—79 |42 |145 | 133 ~ |3,74| 25,8
[Newopek
91 | Mapa — noe. Makcumoso | 10 800 | 1936—T75 | 40 | 16,9 43,1 [3,99]|23,6
(IMpuypansek)
929 | Ulyrop — a. MuuaGnues- | 9220 | 1933—38, | 42 | 26,8 | 38,0 |4,12|154
HHUK 41—45,
47—066,
6979
93 || Vea — c. Merpyns 27500 | 1916, 18, | 47 | 18,7 | 61,4 [2,23]119
20—22,
26, 27,
2932,
34"“39.
46—75
24 | Mma — c. Yerb-YiTa 15000 1933—75 | 43| 9,68 45,1 |3,01]3l1
25 | IMuxma — A. Boposas 480| 1937—79 | 43| 9.60| 16,3 |3,33| 3,7
26 | lluapma — c. Tpycoso 20 900 194079 40 | 11,0 42,1 12,01]18,3
27 | Cyaa — a. KorknHo 8500 1929-—75 47 | 10,9 21.4 |2,52 | 23,1
28 | Osre — 4. Akyiosa Topa | 4830 | 1936—40, | 43 | 106 | 153 |3,17 29,9
(a. lHanrunman) 43—80
29 | TMawa — ¢. YacoseHckoe 5710 1936—75 | 40 | 10,2 154 |2,70 | 26,5
30 | Cacns — . Sxnopo 6230 | 1931—34, | 44| 8,28| 156 |2,50] 30,2
36—75
31 | Tuxeuuka — a. lope- 2070| 1936—75 | 40 | 9,42 6,64 | 3,21 | 34,1
ayxa
32 | Jlopath — r. Beaukue 3270| 1929—39, | 43| 578 7.,09]2,17|37,5
Jykn 45—48,
52—T79




IMpoaonmenne tatn. 5.2

Fuaporpaduueckne XapaKkTepHCTHEM

: | @ ;
E . E- - CpegeHHN 0 XO03ARCTEEHHOM HCMONLIOB®NNN
e n = 8 'ﬂ OGLEKTON H HAAEHKHOCTH MOACHETA CTOKA
ax | &% 2 & 2
- = ] =
o =5 o o
2 | B | 5| § | ¢
134 103 <1 4 92 | Crok sa 1932—34, 42, 43, 45 rr. noacuura,
¢ norpewHocrsio 20—30 %
85 72 3 40 54 | BoaoaaGop noepxHocTHx Bog —8,0 m¥/c,
noasemublx sog — 0,68 m¥/c, clpoc =
: 210,9 m¥c (1971—75 rr.) 3
290 171 <1 2 91 Crok 3a otjeasHule suMiiHe mecaus 1914—
46 rr. nojacunTan ¢ norpemHocteio Ao 20 %
242 148 <1 90 | 3mmHHA cTok 3a 1938, 39, 43, 45, 46, 48 1
MOACUYHTAN ¢ norpemxocreio ao 20 %
326 212 =] 3 92 3umuuii crox sa 1915—21, 31—42,44—
46 rr. nogcuynTan c norpemHocTio 30—40 %
n Goaee
408 334 <] fi 66 | Crok 3a aumauit nepuoa 1933—41, 43, 45—
ol, 33 IT. H 33 OTJeALHLC 3HMIIHE MecAUL
1942, 44, 52, 54, 56 rr. noacyMTan c norpeur-
: HocThio 20—40 %
229 183 <1 9 88 | Crok 3a 1915—30,33—45 rr.nprGanxen-
naf, 3uMuui ctok 3a 1946—51 rr. nmoacun-
TaH ¢ norpewHocreio 25-—40 % ; BonosaGopsl
H cOpock (oTKauyka M3 waxt) = 7,7 s¥c
158 93 =< 7 89 | 3umHmuil crok 3a 1914—17, 33—47, 50—55 rr.
moacwHTaNn ¢ norpemdocteio 35—50 %: Bo-
nozaGopul W cOpocu =5,23 m¥c
207 185 I 4 92 3uMuAl cToK 3a 193741, 44—49 rr. nojg-
cuHTan ¢ norpemuocrsio 20—40 %
139 120 = 14 74 JUMHHE PACXOAN TPHOAHKENHBEe
97 89 3 I 35 JuMHHe pacxoibl MpHGinKeHiTbe
146 139 3 8 85 | B pepxoBhix MeabHHYyHAR MAOTHHA
124 119 I 14 76
96 87 | 7 85 B 4,0 m sHize — 3anann
108 80 | 13 66 B 24 km sBhiue — BogosaopHas NJOTHHA
c XI11966 r. [lo X1 1968 r. 8 nepuoa nono-
BOALA NpoHcxoana cOpoc sod H3 p. bucrpn-
ul B Bosokekuit Gaccefid, B peay/ibTaTe uero
pacxognl 3aHumennl Ha 3—5 %
162 70 6 <1 40
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Ha-

MroroneTane xapaKTepH-

E CTHHH
: g e
b i omoi z o PEUHOrO CTOKA
Peka — moct E‘. naGaonenu EE ’E ° =
5 BE| o= =
= g -l S
3 = Ee| 8% E ® | 22
33 | Jlosatk — r. Xoam 14700 | 1912—20, | 52 | 6,63 | 25,3 | 1,72 25,9
25,
30—40,
45—75
34 | enons — c. 3anoase 6820 | 1924—25, | 41 | 6,28 82311,211]19.3
31—35,
38—40,
45—75
35 | Jiyra — cr. Tonmaueso 6 350 IHEE—T;D. 40| 6,91 17,0 |2,68| 38,8
45—
36 | Beangast — n. Narowoso | 20000 | 1935—40, | 41 | 6,15 | 44,1 [2,20] 34,8
45—79
37 | 3an. Oeuua — r. BureGexk | 27 300 | 1877—1970 | 94 | 8,10| 61,4 |2,25|27,8
38 | duenp — r. CmoaeHcK 14 100 | 1882—1900, | 87 | 6,77 | 26,6 |1,89;27.9
03—39,
45—75
39 | HecHa-— r. BpAHCK 13700| 1895—99, | 70 | 560| 31,56 |2,30| 41,1
1901,
02,04—08,
10—18,
20—24,
26, 28—30,
32, 477 : ]
40 | Cocha — r. Eaen 16 300 | 1928—37, | 41 | 7,30 | 23,9 | 1,47 | 20,1
40,
45—74
4] | Moaora — c. Cnac-3a- 10200 1937—39, | 42 | 5,71 | 14,6 |1,43|25,0
Gepesne 4]—79
49 | Moaora — r. Becwerosck |31 500 | 1883—1938 | 55 | 7,59 | 60,6 | 1,92 25,3
43 | Cyna — a. KypakuHo 4 360 | 1935—79 45 | 14,0 18,6 |4,27 30,5
44 | Koane — . Bepxuuii 3 160 | 1935—75 41 | 7,72 8,27|2,62) 33,9
BO
45 'gcﬂga—- pan. Maxposo 2740 | 1936—75 40 | 7,46 8,37|2,32)|3l1,1
46 | Yuma — r. Maxapoen 18500 | 1806—1975 | 80 | 8,43 | 43,4 [2,35|27.9
47 | Oxa — r. Bener 17 500 | 1936—70 43 | 4,31 | 32,9 |1,88]|43,6
48 | Oka — r. Kaayra 54900 | 1881—1970 | 90 | 5,30 96,3 | 1,75 | 33,0
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[Mposjoaxenne TtaGn. 5.2

I'mgporpaduyecKie XapaKTEPHCTHRR

g g ¢

o § ﬁ - CpegeHrfl O XOSAACTRENAOM HCNOALIORAHHE

S = - g e o0 HEKTOR B HANEeMHOCTH MOACYeTA CTOKA

P o ST G g

58 (8= | & | &1 3%

PR | e E - 3

140 98 2 4 51

86 61 I 20 26 | Crok B MAJOBOAHBE [IePHOAH peryiupyercs
apyma '3C, peryadpopanne cyroyHoe H
B MeHbllcli Mepe vegeasHoe. B 1971—72 rr.
cpoc mroa lMopxoeckoft [3C npekpamen

70 39 2 6 58

119 79 2 2 36 | Crok peryaupyerca ['3C, pexum [3C no-
NYCKOBLIR

183 58 2 6 48 B sepxombe pexn (naowaasio BojgocGopa
2180 wm?*) naorwna [I'3C, peficrsoBaBnan
B 1956—65 rr.

225 62 <l | 36 | Co6poc temasix Boa ¢ 'P3C ¢ 1950 r.

190 47 <1 1 40 C 1955 r. B 30He genpeccHOHHOH BOPOHKH,
¢ 1955 r. cOpoc CcTOYHBLIX BOJ

210 102 wa =5 Bume naorena [3C, peftcrpoBaBuias
n 1956—68 rr.

160 38 <] 4 30

160 38 1 13 53 Buie r. ¥YcriomHa naotuda [3C

180 70 1 21 78

1 60 47 <l 33 62

1) 71 3 3 65

150 65 <l 2 80. | Boaosabop M clipoc = 0.5 m¥/c

220 93 <l < 8 | Komnaekc s/x meponpuatuit ¢ 1947 r., B
1951—67 rr. paboraaa ['AC, 8 | kM Boue
A. Benaepono, aume r. Opaa v v a. Kocro-
MApOBO MJAOTHHBH

200 85 <l < 23 Komnaexc 8/x meponpusatad ¢ 1947 r., soao-

saGop u clpoc = 6,0 mM¥/c
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Muoroaetane XApaAKTEPH-

Q
. § CTHKH
x =
o 2 = MOAIEMHAR COCTAR-
y g E ARONaN PEYHOTO
By ﬁ Mepuoa 2 = s ke
K noet E natawgennf E E e E
. el & _ | 8%
- a 4 = x | B2
2 Eu: - = S
E g sEl ge | = | 282
-4 = E&)| &% = = | 23
49 | ¥rpa — c. Tomapkoso 15 300 1934—;1 , | 41| 554| 30,4 |1,99]|359
43—75
50 | INporsa — c. Cnac-3a- 3 640 | 1938—T79 42 | 533 6,68|1,84]345
ropse
51 | Mokma — c. [llesenes- 28 600 | 1934—T75 42 | 3,53| 23,4 |0,82 232
ckuit Ma#gan
52 | Kasspma — r, Baaum- 14 300 | 1922—70 49 | 5,48| 28.8 |2,01|36,7
MHp
53 | Berayra — nrt Ber- 27 700 | 1932—75 42 | 6,84| 43,5 | 1,57|23.0
JAVHCKHH .
54 | Chusra — c. Bupunaen- | 3600 | 192731, | 46 | 2,48| 420]1,17 |47.2]
" Ka 36—76
55 | Kama — ¢. Bonocunukoe | 9750 | 1936—75 401{ 7.08] 163 | 1,67 23,6
66 | Kama — nrr Iafinu 27 400 | 1937—76 40 | 7,92 73,6 |2,69| 34,0
57 | Bumepa — 1. Murpaxosa | 10 500 | 1902—67 66 | 18,3 | 97,8 | 931|509
58 | Koasa — a. [lerpeuosa 2 830 IBEBEEEE. 42 | 13,2 10,8 |3.52|28.9
40—75
59 | YUycosaa — r. BepxHe- 23 600 | 1882—1937 | 56 | 9.70| 74.2 |3.14 ] 32,4
Uycosckne T'opoakn
60 | Cuasa — c. lNoakamen- 19 700 | 1936—75 40| 7.31| 63,7 |3,23| 44,2
HO®
61 | ¥Ydpa — r. Kpacnoypumex | 14 200 1930, 42 | 6,56 33,7 |2.37|36,1
32--35,
38—50,
52—T75
62 | Al — ¢. Merenn 14 200 | 1938—80 43| 563| 30,4 |2,14]| 38,
63 | Uk — c. Haraii6axoso 12 300 | 1934—37, 41 ]| 371 17,0 | 1,38 |37,
40—T76
64 | Barka — 1. Vcarwesckan | 16 500 | 1938—78 41 | 843| 406 |2,46|290
65 | Batka — r. Kupos 48 300 lE?gl:l':"l-lE, 97 | 7,76 | 114 2.36 | 30,4
45—75
66 | Kofpa — a1. Bepxune 7 410 | 1931—35, 43| 7.89| 13,5 | 1,82]23,1
Topoxanu 38—7H
67 | Jlerka — c¢. Kasaun 2 870 | 1933—75 43| 7.67| 497|1,73]| 22,6




=

[Mpogoakenne taba. 5.2

T'n.u.p-nrpnd:neﬂmu IAPAKTEPHCTHKE

: | & .

= E = IE CoeflcHHA O XO3RACTBEHHOM HCOOBIORAHHM

2 2 2 E a8 OOTEKTON H Hale KHOCTH NOJCYETA CTOKA

=5 B & - E -

] -, -] = g

-GN B T

3 (85 | 5| 8| ¢

2% | g2 | 8 : 3

200 T =1 0 38

200 81 < | 0 49 3oua jenpeccHoHHol BOPOHKH H oT6op noas.
Boa ¢ 1948 r.

180 94 <1 <] 25

155 64 <] 3 54 Crok saperyaunpopal Baxp. ¢ 1937 r., cGpoc
yepea Axynosckui ¥ TTHporoBckHA rHApo-
yaasl 5,5 m¥c, clpoc cTOMHBX BOA
26,0 m*c, sogosafiop =3,0 m¥ec.

140 68 <1 <1 70 '

203 107 w/n H 20

230 84 H/ 5 75

200 75 H/ 1 5 80

460 330 H/n 0 90 | Or HcroKa go noc. PaGmuuno (naowans Bo-
nocGopa 30 900 km*) sBoaosaGop =~4,5 m¥c

270 127 H/a 0 95

347 244 n/a 0 90 | IMepeBpocka croka B p. Heers, poposaGop
nosepxHocTHEX Boa 17,8 m¥ec, nogsemunix
0,68 m¥c, copoc 10,9 m*c (no nannsim
1971—75 rr.)

230 122 n/n 0 55 BogosaGop = 1,5 m¥e, efipoc = 0,3 m¥/c
(no ganumm 1971—T75 rr.)

370 176 H/ 1 5 65 | Or ncroka g0 noc. Bepxunit Cysan ponosaGop
nosepxHOCTHHX BoA = 5,1 m¥/c, noaseMubix
0,32 m¥c, cpoc = 4,8 m¥c

460 284 0/ <5 50

240 164 na 0 15 B 251 2,5 kv Bume koaxozuas I'3C ° Meab-
HHYHAR NAOTHIA, B 35 KM BBILe HACOCHAN
cranuuna (BoposzaGop 0,31 m¥c), ¢ 1974 r.
B 4 KM Bolwe BoA03AGOD

200 74 W/ A <5 90

180 73 nia <5 50 | BoamosaGop =~8,6 m%c, B ToM uHcae noas.
Bog = 0,23 m¥c, clpoc = 8,2 m¥c

190 62 H/ & <5 90 | B 1967—68 rr. nonepeunas nJoTHNIA B pycae

190 67 n/n 0 85
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5.2. OILEHKA CJIYYARHOCTH
MHOTOJIETHHX KOJIEBAHHRA

Llesaecoobpa3HocTs HCNOJNL30BAHHA OTAENbBHBIX MPHEMOB CTATHCTH-
YecKoro avajamn3a u o0pabGOTKH THAPOJOTHYECKHX MaTepHa/J OB B 3HAa-
YHTEJALHONH CTENneHH ONpeaeaseTcs COOTBETCTBHEM THMOTE3H CJayvai-

HOCTH pAldaM THAPOAOTHYECKHX BEJAHYHH. I'Inammy OAHHM H3 OCHOB- -

HbiX MOMEHTOB H3yYeHHS BPEMEHHBIX 3aKOHOMEpHOCTEeH MOA3IEMHOro
NHTAHHA peK ABAAETCS pellleHde 3ajlaud, B KakKOH Mepe aHasiH3Hpye-
Mas NocJieloBaTeNLHOCTh MOMET pacCMaTpPHBATLCA KAK ABJAEHHE YHCTO
cAy4daiinoe HIH KaK 3aKOHOMEpHOe, CBA3aHHOe ¢ KaKHMH-TO MOCTOAHHO
AelCTBYIOIHMH DH3HYECKHMH TIPHYHHAMH.

Hias npoBepku Ha ciayya#HocTh BBIOOPOUHBIX PALOB NOAIEMHOr0
CTOKA B PEKH B Mpejejax H3yyaemMoll TEpPHTOPHH HCMOJB3OBAH KpPH-
TepHil cepuil, KOTOPHII OCHOBAH Ha COMOCTABAEHHHM AJHA [ W uucaa
R rpynnspoBOK JieT NOBbIIUeHHS H TOHHKXEHHS OTHOCHTe/IbHO TIPHHA-
TOro0 KBAHTHJS BOAHOCTH, PACCHHTAHHBIX JUIA KaMJOro (hakTHYECKOro
BpEMEeHHOro paja HJAH HX COBOKYNMHOCTH OfpejlesiellHol MNpoJioJizKn-
TeNbHOCTH N, ¢ TEOPETHYECKHMH 3Ha4YeHHAMH, CBOHCTBEHHBIMH cayuail-
HOI TOCAeJI0BATENLHOCTH TOH e NPOAONKHTEJbHOCTH, C MNPHHATOH
[IOBEPHTE/NLHON BEPOSATHOCTLIO (YPOBHEM 3HAUHMOCTH a).

Pacuersl npoH3BOAHJHCH OTHOCHTEJNbLHO KBAHTHAA 50 Y% -moit obec-
neueHHocTH. MaTteMaTHuecKoe OXHAaanHe vHCAa CepHil npH 3alanHON
NPOAOJIKHTENbHOCTH BLIGOPOK - PACCYHTHBANOCH B  COOTBETCTBHH
¢ [71, 79}

Conocrasjenie HakTHUECKOr0 uHCAa CepHH  pasJHunoi  JLIHHDI
Ry ¢ TeoperHueckKHM Ry BHINOTHANOCH AJA Pas/iHUHBIX BapHaHTOB
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[Tpononmenne tata. 5.2

I'ngporpadHuecKie XapaKTCPHCTHRH
2 g 5 :
- E ;!: * CoeflevHA O XOMMACTRCHHOM HCNONBIOBAHHHE
S - 2 9 a OGHEKTOB M HAAEMHOCTH NOACHETE CTOKA
Chol i - g
®a =@ U =
=& = 2 8 8 &
Ee |22 | 2| §.| &
S I S S e
220 70 Hia <5 60 | C 1958 r. B 4,0 k™ Bbime naoruHa I'AC
170 64 n/a 0 30 | B25 u 17 xm poiwe niaotaun [3C
170 71 n'a <5 65

COBOKYMHOCTEH BPEeMEeHHLX PALOB NOA3EMHOr0 CTOKa JJA H3yuae-
MOH TePPHTOPHH:

a) aas Bcex 70 BpeMeHHBIX PANOB MOA3EMHOIO CTOKa ofmei npo-
poaxHTeAbnocThio 3382 rona;

0) ana 51 cTaumoHapHOro psjaa NoOA3CMHOro cToka olbuied npo-
NOJKHTENALHOCTLIO 2355 ner;

B) AnsA 28 cTtalHOHAPHBLIX PSAOB NOJ3EMHOTO CTOKA € OTCYTCTBHEM
NponycKoB OTAeJAbHHLX JeT obuiedt npogoaKuTeabHocTbio 1305 aer;

r) ajs 28 cTauMOHAPHEIX HENPEPLIBHBIX PHAOB MOA3EMHOr0 CTOKA
6e3 KpaHHHX cepHil ¢ He3apHKCHPOBAHHLIMH HA4aJOM H KOHIIOM 06-
M obvemom 1144 ropa.

[lonyuenupie peayapratl (Taba. 5.3) 10Ka3aan, 4To BO BCeX CJy-
Hasgx paccyHTaHHOe MO (PaKTHYECKHM pANaM KOJHYECTBO KOPOTKHX
FPYNIHPOBOK MeENbIIe TeOPeTHYCCKOro H, Haob0pOT, 3IMNHPHYECKOe
KOJIHYECTBO AJHTEAbHBIX rpynnuposok (aaunoi 4 roga w 6ogce) 3uHa-
YHTEJbHO TMpEeBHIAeT TeopeTHyeckH oxuaaemoe. Ilpu sToMm pesyis-
TATHl PACYeTOB [J15l PA3JHYHLIX BaPHAHTOB COBOKYMHOCTEH P#HI0B NOA-
3EMHOI'0 CTOKa NPAKTHUECKH HC pa3JIHualoTcs.

OueHka 3HAYHMOCTH YCTAHOBJIEHHOrO NECOOTBETCTBHA NPOH3BOH-
J4ch N0 KPHTEPHIO uHCAA H AJHH cepHit npH 5 %-vom u 10 %-HoMm
YPOBHAX 3HAuuMOCTH. Bepxuuit v nuxuuil npegean KoaebGauuii uncaa
CCPHI H MaKCHMAaJbHO IONYCTHMAasA AJHHA FPYNNHPOBOK, IPH KOTOPLIX
BpeMeHHOH pfAJ C NPHHATOH JAOBEPHTEJLHOA BEPOATHOCTBIO MOMKET
paccMaTpHBATLCH Kak caydaiiHas nocJAefoBaTe/ibHOCTh, ONpPeaeaninc
B cooTBeTcTBHH c [T1, 79).

Kak nokasana onenka, npu 5 %-#Hom ypoBHe 3HaunmocTH H3 T0
aHaMH3HPYeMbLIX Ps/0B Noj3eMHoro ctoka aas 29 (414 %) runovesa
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TaGanus 5.4

Peayabrartel oueHKM cAy4afiHOCTH BPeMEHHBIX PAAOB NOA3IEMHOIO CTOKA
no KPHTEPHI CepHil

R Hipxsso gt
Kateropun
HEMEA'I}H UTENLHOCTH KoaAHue-
YMCNa ANHHN E‘;‘;ﬂnhﬂz‘ % OT N CpeaAnns :ﬂi:uﬂarmuﬂ
Ypoeenb 3naupmoct 5 %
Cayuwafinasn | 44 l 5% I 41 58.6 | 2,21 | 1,828
Hecnyyafinas 26 17 29 41,4 3,36 2,7—4.4
Yposeus avayumocru 10 %
Cayuafinas 36 33 33 47,1 2,17 1,8—2,6
Hecayuaiinan 34 ‘ 27 37 52,9 3,09 2244

CAY4aHHOCTH OTBCPraeTcs H3-3a CJAMIUKOM Majoro uyMcja TpynmHpo-
BOK MPH HEAONYCTHMO 60JbIIOH HX AauHe; npu 10 %-nom yposie 3Ha-
YHMOCTH YHCJO Hec/JyualHLIX PsajaoB yBeanuuBaerca ao 37 (52,9 %)
(taba. 5.4). Cpeanas NpoOAOAKHTEALHOCTH PYNIHPOBOK JeT PasaHy-
HOH BOJHOCTH cocTaBisier 2,21 rofla AJA COBOKYNHOCTH CAyYafHbiX
psgoB H 3,36 roga aas COBOKYNHOCTH HecayualHwelX psaos. las scex
pAAOB NOA3EMHOTO CTOKa 3Ta BeJHYHHa coctasasier 261, uro 3nauu-
TeJbHO MPeBblaeT analoruunble AaHHbIC Aas rogosoro (l.,=2,20)
[72] 1 MuHMMaNbHOTO 3UMHEro cpefHeMecsAuHoro cToka (lp=2,34).

[To umeomumMes pesyabTaTaM HCCAEAOBAHHI AJs BPEMEHHEX ps-
0B MOJA3EMHOr0 CTOKa xapakrepno 6oJiee BLICOKOE NPOLCHTHOE copep-
KaHHe HecayyaHHBX psaaoB B obuieii coBokynnoctu [21, 33, 34]. Tak,
no paannpim b, M. loGpoymosa, ans ETC npumepuno B 84—93 % cay-
yaep ¢ ypoBHEM 3HAYHMOCTH, paBHbiM Bcero 5 %, psian noazemMHOro
CTOKA TNpeaAcTasafioT coboil cToXacTHUecKH 3aBHCHMbIC MOCHeI0BA-
TEJILHOCTH, IpPH 3TOM CPpeaHAA JIJIHHa EEpHﬁ.r onpeaesyeHnas  uns
14 pek, cocrasnaa 3,42 roaa [33). -

[Ipeacrasasier unrtepec BHsiBAeHHe (PHIHUECKHX NPHYHH, 0OYCJIO0B-
JAHBAIOIWHX HECAYUaHHOCTL PAAOR noaseMioro croka. Ha neppom srane
4HaJIH3a MOXKHO KONCTATHPOBAThL, YTO BEPOATHOCTL MOSBJACHHA Hecay-
YaHHBIX PALOB HECKOJLKO YBCJAHUHBACTCA ¢ YBeJAHUelHeM nJoLiaiu
BoAocOOpoB H3yuaeMbix o6nekToB (Taba. 5.5). Tak, pas cayuaes ne-
COBMAaleHH: OUEHOK CJAYy4aliHOCTH AJs ABYX MOCTOB, PacnoJ0KeHHBIX
Ha OAHOH peke, HecayqaliHble PAAbl, KaK NPaBUIO, HMEIOT OOLCKTH
¢ Ooabiueii naomaauvio BogocGopa. Tem He MeHee 3aBHCHMOCTb cpej-
HEH AJHHBI FPYNNHPOBOK JIeT pasJHuYHOH BOAHOCTH OT IJOLIAAH EONLO-
cOopa npakTHYeCKH He mnpocaexusaerca (taba. 5.6). Ananorsunmiii
PE3y/LbTAT MOJYYeH H HPH pacyerax cpejHel AJHHbLI PPYNIHPOBOK A3
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OTAeAbHBX rpafannii Moayas nojgzemHoro croka (ra6a. 5.6). Hecay-
yaiiHblit XxapakTep rPynnHPOBOK JIeT Pas3/AHuiofi BOAHOCTH Yalle BCEro
oTMeuaeTcsd B HadOoJee JJHHHBIX PHAax NOA3EMHOrO CTOKA.

TaGanoa 5.5

Pacnpeneienne cayqafinex W Hecaysafiumx pagoe s obmed
COBOKYNHOCTH B 3ABHCHMOCTH OT NJouianw eBogocGopa

Cayuafinule pagu Hecaynafinme pugs
Tlaomagne Yucno
popochopa, Ka! nocTon
n I % n | =
Ypopens anauumoctd 5 %
Ho 10 000 32 23 119 9 28,1
10 000—20 000 23 10 43,4 13 96,5
Bosee 20 000 15 8 53,3 7 46,7
Vpopenn anaunmocti 10 %
o 10 000 32 20 62,5 12 37,9
10 000—20 000 23 8 34,8 15 65,2
Boaee 20 000 15 9 33,3 10 66,7
TaGauua 5.6

CpefiHas NPOAGAKHTEALHOCTE TPYNNHPOBOK JeT NOBbeHHOH
nounmennol soanoctd ([cp) B COBOKYNHOCTAX CAYHARHBIX W HECAy4aRHBIX

pRADE
v Bes coBO- KaTeropn® COBOKYNHOCTEf NPH yPOBHE IHSYHMOCTH
Ao age KYNHOCTE =
sopoctGopa, ks* . 5% 10%
n {
@ | n | tp| n | lp|n|dp| n | b

a) A1 PasIHMHEIX naowaiel sogocGopos

Jlo 5 000 17 | 2,64 | 10 | 2,14 7 13361 10 | 2,14 7 | 3,36
5001—10000 | 15 | 2,39 | 13 | 2,23 2 | 340 | 10 | 2,17 o | 2,82
10001—20000 | 23 | 2,88 | 10 | 2,18 13 | 3,42 8 | 2,18 15 | 3,26
Boaee 20000 | 15 | 2,85 8 | 2,40 7 | 3,36 5 | 2,32 10 | 3,11
Cymma 70 | 261 | 41 | 221 | 29 |336| 33 | 247 | 37 | 3,09
6) A48 pasaHyHBIX rpajauHft MOAYJAR MOA3ICMHOrO CTOKA

Ho 1,50 9 | 3,00 4 | 2,35 5] 352 | 4 | 235 5 | 3,02
1,91—2,0 14 | 2,76 7T 1217 7] 336 | 5 | 2,04 9 | 317
2,01—-2,50 19 | 2,76 | 10 | 2,17 9 3491 .9 | 317 10 | 3,36
2,51--3,00 10 | 2,59 7 |223 J 333 | 6 | 2,23 4 | 3,056

3,01—4,00 13 | 2,64 | 10 | 2, 3 333 | 6 | 2,23 b
Boaee 4,00 5 | 2,40 3 — 2 — 3 - 2 —




5.3. AHAJIH3 ABTOKOPPEJIAULHOHHBIX ®YHKILHA

K mnacrosuemy BpeMeHH GOJbLUHHCTBOM HccuaegoBateaeit [32, 34,
72 ¥ pp.] oTMeuaercs, 4TO 445 BpPeMEHHEIX PSA0B NOA3EMHOr0 CTOKa
XapakTepHa cyulecTBeHHO O60/b1aA KOPPeJHPOBANHOCTb MO CPABHCHHIO
C NMOBEPXHOCTHHIM H OOLIHM PEUHBIM CTOKOM, 4TO OOBIYHO CBA3BLIBAIOT
C €ro 3HaYyHTeNBHOH ecTecTBeHHOH 3aperyanpoBanHocTeio. Oanako
NPHYHHBL, ONpefensiolte cTenelb TeCHOTH BHYTPHPSAHBIX cBAzell noa-
3eMHOro CTOKa, T4aK }e, BIIpo4YeM, KaK H PevyHoro crokKa, H 3aKOHOMEep-
HOCTH B PErHoHaJbHOM pacrnpejiesieHHH 3TOl XapaKTepHCTHKH o06bhex-
THBHO HE YCTAHOBJEHH, H 10 JAaNHOMY BOMPOCY CYUIECTBYIOT NPOTHBO-
peunsbie cyxacnusa [34, 72]. Bo mHorom sTto cBs3aHo ¢ TeM, 4TO
CTeNneHb MHCPUHOHHOCTH [OA3EMHOTO CTOKA ONPEAeNHCTCHA He TOJbKO
KJHMATHYECCKHMH YCJIOBHAMH, HO H (l:?HJIbT]JELI.HﬂHHHHH CBOHCTBaAMH
BOAOBMELI2OWHX MOPOJ H CKOPOCTAMH BOJAOOOMEHa BOJOHOCHBIX TIO-
PH3OHTOB, TPYAHO NOALAKUIHXCS NPAMOMY KOJHYECTBEHHOMY YUeTy
[50]. Kpome Toro, pasiopeunBocTh pesyJbTaToB 4acToO CBA3aHa ¢ orpa-
HHUCHHBIM 00beMOM HCXOANOH HHGOPMAUHH H pasjHYHBIMH CIOCO-
OaMH OIECHKH NOA3CMHOIO NUTAHHS PeK.

B uesom BHYTPHPsiZHAS CBA3AaHHOCTh MOA3EMHOrO CTOKa H3yyeHa
HEAOCTATOYHO KaK no NaHHBIM O HD.':I‘.':]](I]IILI.HEHTEJ{ KOppeJisaiHH MENKAY
CTOKOM CMEXHLIX JIET TaK H ocobellHO B OTHOLUEHHH ﬁﬂ-ﬂEE AdJIbHHX
CBfI3eH.

Peayaprathl pacyeroB kos(gduuHeHTOB aBTOKOppeasiunu aas 70 ps-
AOB MOA3EMHOro CTOKa Ha H3Jy4aeMo# TePPHTOPHH CBHJETEJbLCTBYIOT,
uTO nepBbiii Kos(ppuUHeHT aBTOKOppeasuuu r (1) Bo Becex cayuasnx
OKa3aJCH NONOKHTEJbHBIM H H3MEHHEeTCH B WIHPOKOM AHAaNasoHe: OT
001 mno 0,82 npu cpemnem apHdMeTHYECKOM €ro 3HA4EHHH pPaBHOM
0,42 (raba. 5.7, puc. 5.2).

Ilo nuTeparypHBIM AaHHBIM, KOpPPeJasillHsi MEXAY CMEeXHHEIMH uJe-
HaMH pfAla NOA3EMHOTO CTOKAa B pPeKH, ONpeAeeHHOro TakikKe Mo pac-
yjeHeHuio rugporpados, aaa oraeabhuix paiionos CCCP onenneaercs
B cpeatem 0,30—0,35 [34, 72]. TIpn HcnOABL3OBAHHH B KayecTBC NOKa-
3aTeJs NOA3EMHOr0 CTOKA MHHHMAJBHBIX 3HMHHX CPEAHHX MECHUYHBIX
pacxonos Boabl no aanuubiM 217 psgos aasa teppuropun CCCP cpea-
Hee snauenue r (1) cumxaerca ao 0,25, npw 3ToM Hepeako oTMeua-
JHCh OTPHIIaTe/IbHBe HHAHBHAYajabhbie ouenku [50).. Hambonee mmico-
KHE 3HayeHHA KO3((PHIHEHTOB ABTOKOPPEJAUHH MEXAY BeJHYHHAMH
CMEXKHBIX jJeT, B cpeadeM r (1) =0,57, nonyuennl aAna psiaos YpoBHEd
rpyHTOBHIX BOA [50].

TaGanua 5.7

Pacnpenenenne 3navenni KoshPUUHEHTOB KOPPEISUHH MEmLY
CMEAHBIMH WIEHAMH PAijla MO OTHEALHBIM rPAfaLHAM

3uauenwe r(l) . . . =020 0,21—0,30 0,31—0,40 0,41—0,60 0,60 Bcero
Yucao cayvaes . . 6 12 18 24 10 70
% oT uucha cayyaes 9 17 26 34 14 100
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AMIHpHYECKHe OUeHKH KO3((HIHEHTOB aBTOKOPPeNsilHH NO AaH-
HBIM HHAHBHAYAJLHLIX PAAOB MOA3EMHOr0 CTOKa H3-3a OTHOCHTEJLHOH
HX HEnpoAOJKHTENABHOCTH cOAepKaT GOJNBIIHE cAy4aHHbLie [1OrpemHo-
cti. BoJsice HajleKHBIM SBAAETCH FPYNNOBasi OLUEHKA MO COBOKYIHOCTI
paaos. Ilepexoag k rpynnupoBaHuio AaHHBIX TpeOyeT BLIABACHHA H
060CHOBAHNA NPH3HAKOB, M0 KOTOPBIM AONYCTHMO HX OOBeAHHCHHE.
HeoGxoanma Takxe npoBepka OANOPOAHOCTH OOBEAHHEHHOH BHIGOPKIH
MEeTOJaMH MaTeMaTHUeCKOH CTATHCTHKH H Y4e€T CHCTEMATHYECKHX NO-
rpeluHocTell H3-3a CMeUIeHHOCTH.

r(f
08

0.6t

04} -

Eo) B S (P L T | |
1 § 4 20 J040350 807 8 8 & 98 P%

Puc. 5.2. 3mnupuueckan kpupad ofecnevennocT Ko3hPHUHEHTOD KOPPEaAHE MexLy
CTOKOM CMeXuux Jet r(l) aam Beell COBOKYNHOCTH PAAOB NON3CMHOrD CTOKA.

[pynnoBsoii anajin3 yacTo 3aTPyAHCH TeM, 4TO KO3((HIIHEHTH aB-
TOKOPPEJSALUHH BhIYHCJEHBl 110 PALAM PA3JHYHOH AEATENBHOCTH H, CJC-
JOBaTeJIbHO, XaPaKTepH3YIOTCA pPas3JHuHOH cMmelleHHocTbIO. IlosTomy
Aas noayuenusi ofuero npeacrapierns 00 HCTHHHBIX 3HAYCHHSAX KO-
3G HIHEHTOB aBTOKOPpPENSIHH NPOH3BEAEHO TPYNNHPOBAHHE aHAJIH3H-
pPYEMbIX PAAOB MO rpajauHsaM HX NPOAOJIKHTEJbHOCTH AJs MOJYUYEeHHS
BLGOpoK ¢ (GuKcHpoBaHHBIM oObemoM. [lpu 5TOM AJHHA psAAa B CBSA3H
C TMPepHBHCTOCTBIO HCXOAHHBIX AANHBIX onpeaensjack mo oO0LeMy Hil-
dopMaunn npH ouexxke nepsoro Koshpuunenra koppeasuun r (1).
B xauectBe OCHOBHBIX MO AHAJOrHH C Pe4YHbLIM CTOKOM MNPHHATH rpa-
naunn <40, 40—44, 45—54, =55 ner. Ilposepka noayyeHHbiX BbIOO-
pok no kpurepuio Puwepa [80] nokaszana Bo Bcex cayuasx HX crTa-
THCTHUECKYIO OAHOpoAHOCTh (Taba. 5.8).

OcpesnHennble 3Hauenus r (1) nas ecex rpanauuii o6bema BHIGO-
POK, HCMpapnJeHHble Ha CMEUeHHOCTb, H3MCHAIOTCH OT 0,44 no 0,59
NpH CcpelHcB3BelleHHOM 3Hauenun, pasHom 0,52 (ra6a. 5.8). Crau-
AapTioe OTKJAoHeHHe cpeanero ne npesuiwaer 0,05.
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TaGasua 5.8

Ouexka oanopoanocTH KOI(HHUHEHTOB ABTOKOPPENALNHM MEMAY NOA3EMHBIM CTOKOM
CMEMHBIX JIET NPH TPYNNHPOBAHHH OOBLEKTOR NO JLAHHE pAaa

&F : = Cpenusan E %

& e - - b KBAgpaTH4. e ¥ & :

= 7 = = Nor pellHoOCTh & E S 2 Z

- ] PR B 2 foge o =

- 'g? e = el [ ]

= . = - ” 2 g ol - -z

e o= = = = - = 5 gd E:-u':.“ 2

g 2s | s | 2| | & g a |86 @z | &

Z Ao g Spes [ & -G W7 o el F

= [ 2 B - = &

A W R T R i e

g~ S8 '5) %) - Ae £~ Z | 2EF O = &
<40 21 39 | 0,40 | 0,50 | 0,173 | 0,137 | 1,59 | 2,04 | 0,038 | 692,5
40—44 28 42 0,41 | 0,51 | 0,169 | 0,136 | 1,54 2,00 | 0,032 | 976,6
45—54 11 49 0,37 | 0,44 | 0,148 | 0,122 | 1,47 1,78 | 0,045 | 493.8
= 10 74 | 0,52 | 0,59 | 0,091 | 0,105 — — 0,033 | 918,3

Takim 06pasoM, MOMKHO CYHTATh YCTAHOBJEHHBIM [Jisl BPEeMEHHBIX
PAAOB NMOASEMHOr0 CTOKA HaJHYHE AOCTOBEPHOH KOPPENsLHH MeMay
CTOKOM CMEXHEIX JeT, paBHo#i 0,52

Hapsany ¢ senuunnoit r (1) BaXnunim nokasarelem aBTOKOppeJisi-
IWHOHHOH (YHKIHH SIBASIETCH XapaKkTep 3aTyXanus BHYTPHPAAHBIX CBsi-
3eil C pOCTOM CABHra T. AHAa/JH3 THIOB aBTOKOPPEJSIHOHHBIX (YHK-
UHH BBIIOJHANCH At T=10 N0 NaHHEIM CMEIUEHHHIX OLEHOK Ko3t-
(GHUHEHTOB KOPPeJISALHH.

llo peayabratam rpynnosoro awasusa AK® no rpaganusaM Mnpo-
AOJIKHTENILHOCTH pana (Tabha. 5.9) MOKHO OTMETHTDL, 4TO r (T) HMEIOT
MOJOXKHTENbHbIC OLCHKH, paBHuie H Ooapwne 0,10, npu T 10 4—6 Jer.

OGBIuNO B KauecTBe CTOXAaCTHYECKON MOME]H MHOTOJETHHX KoJeha-
HHH CTOKa TIPHHHMA4eTCs Mojeab npoctofi uenn Mapxkosa. Tlostomy
OBIJIO NPOH3BEAEHO conocTaBaenue BhiuncaeHHEX AK® nas orTaens-
HBIX rpajauui JJHHBl pPsZla, COBOKYNHOCTH B LEJOM H COBOKYNHOCTH
TOJIBKO CTAaUHOHAPHBIX DSAOB C MOAeNbI0 npocToit uennw Mapkosa.
B xauecTBe nOBepHTENLHBIX rPaHHI MOAEJH npoctoil nenn Mapkopa
IPHHATO YTPOEHNOe SHAYeHHe CpPefHed KBaApaTHUECKON NOrpeliHOCTH
(puec. 5.3, 5.4).

B mesoMm MOXHO cpenaTh BBIBOJ O TOM, UTO B epBOM npubaHKe-
iHH AK® 1noj3eMHOTO CTOKa COOTBETCTBYET MOAEAH NPOCTO Lemnn
Mapkosa. Oanako npakTHueckH Ha BeeX rpadukax OTMENAeTCH HIH
TATOTEHHE SMIOHPHYECKHX TOYEK NPH T=3, 4, 5 K BEpPXHEeH JOBCPHTE/b-
HOH TPaHulUe WM e BHIXOL HX 3a npees N0BePHTeNbHON 00JaacTH,
4TO [AaeT HEKOTOPOe OCHOBAaHHe MPeanoiaraTh, YTO MATeMaTHUYECKOC

onucaiime AK® noasemioro croka pasHoo6pashee, uem MpocTast lenb
Mapxkoga.
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TaGauna 5.9

Ouenka AK® nopsemuoro croka npe rpynnuposanuu ofisextos
no NPOAKIKHTEABHOCTH pAAa

SO I - 2
L~ o
s s E : = Cpeas. YrpoeHHan
- E - 5 E_ “ﬁﬁ;ﬂ&‘gﬂh “:E;ﬂ.',}q_ [loncpRTEAbLUARA
-4 =) §u NOrpeiHocTE i e
b = S ¥ = a, () = cpeanero PR
" - - - i a rix) £3 —
b s - Eg, .=.;_[LL__P == o r (1) /N
HRE R R R et BRI
d & L& EH" g =
1. Mpogoaxutenvnocts paaa <40 der, N = 21, n= 39
I 0,40 0,173 0,40 0,136
2 0,10 0,227 0,16 0,160 0,105 0,0656—0,265
3 0,09 0,180 0,064 0,166 0,109 —,045—0,173
4 0,16 0,184 0,026 0,169 0,111 —0,085—0, 137
5 0,08 0,126 0,010 0,171 0,112 —0,102—0,122
6 0,00 0,170 0,004 0,174 0,114 —0,110—0,118
7 —0,03 0,209 0,002 0,177 0,116 —0,114—0,118
8 —0,01 0,201 0,001 0,180 0,118 —0,118—=0,119
9 0,01 0,188 0,000 0,183 0,120 —0,120—0,120
10 —0,11 0,177 0,000 0,186 0,122 —0,122—0,122
2. MNpogoamureastocts paga 40—44 roga, N = 28, n= 42
| 0,41 0,169 0,41 0,130
2 0,15 0,206 0,17 0,154 0,087 0,083—0,257
3 0,15 0,192 0,069 0,159 0,090 —0,021—0,159
4 0,17 0,244 0,028 0,162 0,092 —0,064—0,120
5 0,08 0,219 0,012 0,164 0,093 —0,081—0,105
6 0,01 0,199 0,005 0,167 0,094 —0,089—0,100
T —0,02 0,220 0,002 0,169 0,096 —,094—0,098
8 —0,02 0,214 0,001 0,171 0,097 —0,096—0,098
9 0,04 0,206 0,000 0,174 0,099 —0,099—0,099
10 —0,09 0,218 0,000 0,177 0, 100 —0,100—0, 100
3. Mponoaxuteapnocts pana 4554 rons, N =11, n= 49
l 0,37 0,148 0,37 0,125
2 0,12 0,154 0,14 0,143 0,129 0,011—0,269
3 0,08 0, 165 0,051 0,147 0,133 . —0,082—0,184
4 0,10 0,202 0,019 0,149 0,135 —0,116—0,154
5 0,10 0,176 0,007 0,151 0,137 —0,130—0,144
6 (0,03 0,157 0,003 0,153 0,138 —0,135—0,141
7 0,01 0,162 0,001 0,154 0,139 —0,138—0,140
8 0,02 0,156 0,000 0,156 0,141 —0,141—-0,141
9 0,04 0,142 0,000 0,158 0,143 —0,143—-0,143
10 —0,06 0,172 0,000 0,160 0,145 —0,145—0,145
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Mpogoamenne tata. 5.9

& = 2
s 5 E -2 Cpens. | YrRoeHsman
> EZ —=) KRafipaTuy. e JlopepuTensnas
2 | g E2 | norpemmocrs | sesmpey, | AR
= = 5= g, 0 - CpefHero %
= & :r..g = I‘ [ : o rin) £3
e H 4 - E § = __ﬂ E- =3 .r—{qﬂ
E E &E E F‘“ "illﬂ—f—l F ‘\'rﬁ
S E. & §-.-.-.-"' :E
4. TlpogonmuTeNLHOCTE pAna 255 aer, N = 10, n= T4
I 0,52 0,091 0,52 0,085
2 0,30 0,140 0,27 0,109 0,104 0,166—0,374
3 0,26 0,113 0,14 0,116 0,110 0,030—0,250
4 0,19 0,128 0,073 0,119 0,113 —0,040—0,186
5 0,13 0,148 0,038 0,120 0,114 —0,076—0,152
G 0,10 0,138 0,020 0,121 0,115 —0,095—0,135
T 0,07 0,143 0,010 0,122 0,116 —0,106—0,126
8 0,08 0,188 0,005 0,123 0,117 —0,112—0,122
9 0,08 0,228 0,003 0,124 0,118 —0,115—0,121
10 0,02 0,228 0,001 0,125 0,119 —0,118—0,120
5. Bes copokynHocers, VN = 70, n = 47
| 0,43 0,43 0,120
2 0,17 0,18 0,144 0,052 0,128—0,232
3 0,15 0,080 0,150 0,054 0,026—0,134
! 0,16 0,034 0,152 0,055 —0,021—0,089
5 0,09 0,015 0,154 0,055 —0,040—0,070
6 0,03 0,006 0,156 0,056 —0,050—0,062
7 0,00 0,003 0,158 0,057 —0,054—0,060
8 0,01 0,001 0,160 0,057 —0,066—0,058
9 0,04 0,001 0,162 0,058 —0,067—0,059
10 —0,06 0,000 0,164 0,059 —0,059—0,059
6. Comokyn#ocTs crauMosHapumx psaos, N = 51, n = 43
l 0,38 0,38 0,132
2 0,11 0,14 0,153 0,064 0,076—0,204
3 0,09 0,055 0,158 0,066 —0,011—0,121
1 0,12 0,021 0,160 0,067 —0,046—0,088
5] 0,07 0,008 0,162 0,068 —0,060—0,076
6 0,00 0,003 0,164 0,069 —0,066—0,072
T —0,03 0,001 0,167 0,070 —0,069—0,071
8 —0,03 (3,000 0,169 0,071 —0,071-0,071
9 0,02 0,000 0,171 0,072 —0,072—0,072
10 —0,11 0,000 0,174 0,073 —0,073—0,073
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'E’EH 2 4 5 8 e
Pac. 53 ABTOKOppeaAUHOHHEE Puc. 54. ApToKoppenAuHOHHEE (HYHK-
(PYHKUHH NOA3EMHOro CTOKa Aas pa3s- IIHH NOA3EMHOrNo CTOKa NAA BCeH COBO-
JHYHWX TPanalHl  npOAOJAKHTEALIO- Kynnoctd (5) u COBOKYNHOCTH CTAlHD-

CTH psaa, HapHuX pagos (6).
I—4 — nomepa rpa%umn. COOTBETCTRYIOIIHE 4, & —noMepa rpadHKOB, COOTRETCTRYWIHE
HOoMepaM B Tabn., 5.9 g — moBepHTEAbHLIC Homepam B Tata. 5.9, a — nopepHTenbLHLIE
rpalion aaf smofedH npocroll menm Map- rpasiuse oA® Mofenn npocrofl menw Map-
KOl . Koba.

B csere storo aas moJydeHHA NPeACTABJeHHI O BO3MOMKHBIX TH-
nax AK® noaseMHoro cToka npefcTaBHIOCH 1e1eco06pa3HBIM NPOH3-
BCCTH TFPYNNOBOH aHAJH3 BEJHUHH r(t) HAa OCHOBE APYroro MeTrojHue-
CKOTO [OAXOA4a—C Yy4eTOM J[BYX OCHOBHBIX mNOKasaTeJied KoppeJs-
UHOHHOM CBA3AHHOCTH: 3HAYHUMOCTH KO3(Q(QHUHENTOB Koppeasunu
(Hec/ly4afiHOCTb OTJHYHS SMIHPHYECKONH OUEHKH r (T) OT HyJs) H Xxa-
pakTepa satyxauus r (1) ¢ poctoM v [11]. AHanus npousBofuIca JJA
nepsbix 10 KO3Q(QUIHCHTOB aBTOKOPpedALHH, 3HAYHMOCTL HX HHIHBH-
AY4JbHBIX OUEHOK onpepeassaaces no kputrepuio Hefimana npu 5 %-Hom
ypoene 3sHaunmocTH [79]). Pesyaesrathl rpynmnosoro apanusza AK®
npejacrapyaensl B Taba. 5.10, 5.11 u ua puc. 5.5, 5.6.
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TaGanua 5.10

Ouenka oaHoposHOCTH KOIPPHUHEHTOB ABTOKOPPENRUHN MEHLY
MOJAIEMHBIM CTOKOM CMEXMHBIX JIET MPH rPpynnHpoBaHde 06bEKTOB

no Tany A
Yucno nocrom i
Tun AKD n il r(l) 0,5 o 0 k
N %
I 17 24 43 0,22 0,27 0,076 | 0,140 | 0,034 865
11 37 R 43 0,43 0,52 0,097 | 0,130 | 0,021 | 2268
111 16 23 o7 0,59 0,69 0,111 0,115 | 0,029 | 1189

C yueToM yKa3aHHBIX [OJIOXKEHHH BCa COBOKYmHocTh AK® Gmiaa
paszbHTa Ha TpH rpynnul (THMma).

B nepmywo rpynny skJawuesnr 17 AK®, nepsblit u Bce nocienyio-
HE 4YJIeHbl KOTOPBIX He3HaYHMO OTJHYAIOTCH OT HYJAsA, T. €. HMeer
MECTO MOCJef0BATENLHOCTL YHCTO CAyUaHHBIX YHCEN, CpejlHee 3Haye-
Hue r (1) ans 370l COBOKYNHOCTH 00BLEKTOB cocTaBuiao 0,22 npu aua-
nasoile u3meHedud or 0,01 ngo 0,30, cpemnee smauenue r (2) yxe
HMEeT OTPHIATEJNbHYIO OUeHKY. B pannom caywae oGpamaer na cebs
BHHMaHHE TOT (pakt, 4TO CpejHee 3Ha4eHHe nepsoro KosduuHcHTA
ABTOKOPPeJNALHH 3HAUHMO OTJAHYAETCA OT HYJS, B TO BpeMs Kak jaal-

Puc. 55, ABTOKOppeasilHOHHbie
(PYNKLHH ANA PasAHYHBIX COBOKYN-
HOCTEH BpPEMeHHHX PHAAOB MOA3CM-

HOT'O CTOKA.
f—4 — pomepa rpadHKOB, COOTBETCTEYIO-
mHe Homepam B TtaGa. 5.11; a — pope-

FHTEeAbHBIE FraiMIsN OI8 MODeAH lll'll".l-
ctoff tenn Mapxosa.
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[Mponoaxenne Taba. 5.11

'foll Zakas d 713

. == o m
E ES . EE CpeaH. Vrpocknas
L = KDagpaTHY. CPeERH. NorepuTeassan
& Ej 4 i norpew nocty | KEAAPATHY. obaacrb
= b 2 ke B, pa & NOrpellHoCTE *
= b2 L o r (1) LTS B )
. lolineg sefc g de sdomy o TG g | PP
B | f& | £RE | st Va—1—1 | °7 = g
Lri'[ Uie L?E E. :5
4. O6beaunennsie 1 u 11 tTinw AK®, N = 54, n = 43
1 0,37 0,37 0,133
2 0,08 0,14 0,153 0,062 0,078—0,202
3 0,07 0,051 0,158 0,064 —0,013—0,105
4 0,12 0,019 0,160 0,065 —0,046—0,084
5] 0,07 0,007 0,162 0,066 —0,059—0,073
6 0,00 0,003 0,164 0,067 —0,064—0,070
T —0,03 0,001 0,167 0,068 —0,067—0,069
8 —0,01 0,000 0,169 0,069 —0,069—0,069
9 0,04 0,000 0,171 0,070 —0,070--0,070
10 —0,09 0,000 0,174 0,071 —0,071-—-0,071
D. CoBOKYNHOCTh cranHoHapuuX panoB B I H [I tanax AK®, N = 45, n = 43
| 0,36 0,36 0,134
2 0,06 0,13 0,154 0,069 0,061—0,199
3 0,05 0,047 0,158 0,071 —0,024—0,118
1 0,10 0,017 0,162 0,073 —0,056—0,090
5 0,06 0,006 0,162 0,073 —0,067—0,079
6 —0,01 0,002 0,164 0,074 —0,072—0,076
7 —0,05 0,001 0,167 0,075 —0,074—0.076
8 —0,04 0,000 0,169 0,076 —0,076—0,076"
9 0,01 0,000 0,171 0,077 —0,077—0,077
10 —0,12 0,000 0,174 0,078 —0,078-—-0,078
6. Cosokynnocrs crannonapuux pafos B 11 tune AK®, N = 6, n = 55
1 0,57 0,57 0,092
2 0,36 0,32 0,123 0,150 0,170—0,470
3 0,35 0,185 0,134 0,163 0,022—0,348
4 0,35 0,106 0,138 0,168 —0,062—0,274
5 0,14 0,060 0,141 0,172 —0,112—0,232
6 0,10 0,034 0,143 0,174 —0,140—0,208
i 0,10 0,020 0,144 0,176 —0,156—0,196
8 0,06 0,011 0,146 0,178 —0,171--0,185
9 0,05 0,006 0,147 0,179 —0,175—0,183
10 —0,07 0,004 0,149 0,182 —0,180—0,184
7. CoBokynHoCTh HecTanHoWapnwx psjoB, N = 19, n — 52
1 0,51 0,51 0,104
2 0,30 0,26 0,132 0,09] 0,169—0,351
3 0,28 0,13 0,140 0,096 0,034—0,226
4 0,24 0,068 0,144 0,099 —0,031—0,167
3 0,15 0,035 0,146 0,100 —0,066—0,135
6 0,10 0,018 0,147 0,101 —0,083--0,119
7 0,07 0,009 0,149 0,103 —0,094—0,112
8 0,09 0,005 0,151 0,104 —0,099—0,109
9 0,08 0,002 0,153 0,105 —0,103—0,107
0,02 0,001 0,154 - 0,106 —0,105—0,107
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(T) Puc.  5.6.  Astokoppensumonnnie

0,4 . DYHKUHH AA5 pasauuibX COBOKYM-
5 HOCTEH BPEMCHHWX DAAOB MOA3EM-
; HOT'O CTOKA.
g’g,__ d—f — nomMepa rpathrkos, COOTBETCTBY KO-
ke Homcpam b Ta6a. 5.11; a — mosepH-
= TEALHHE FPAUHOR AR MOZeAH npocroft
2 nenn Mapkosa,
(%)
0,6~
hﬂj? -
o4t
ﬂjE [
oF
-
04 -0,
0,2+
=
e l||-||—--lﬂII ‘-l--l'-l--"_"—ll"—
~0.20 | Jaa=igr g i, SR ] SR [
d 0 2 & & ] 0w

Hasi rpynia cpopMHpoBaHa HCXOAs W3 YCJAOBHS HE3HAYHMOCTH KO3(-
(DHLHEITOB aBTOKOPpPeslHH. ITO NPOTHBOPEUHE JIerko OObACHAETCH
TEM, 4TO HHAHBHAYaJbHbIE OLUCHKH 1€ TOJbKO CaMHX KO3(hduuHeHTOB
KOPpPeJasilHH, HO H 3HAYHMOCTH OTJHUYHSA HX OT HYJs Majao uHudopma-
THBIL! BBHAY OrPAHHYEHHOCTH MPHHUATHIX 0OHEMOB BBIGOPOK NpPH HX
HHIHBHAYAJALHBIX OMEHKaX;

Bo sropyw rpynny obveaunenn 37 AK® co sHaunmoil ¢Bsi3bio
MeNK1y pacxofamu, orctoamnmu Ha | wau 1 u 2 roga; cpeanee 3ua-
yerue r (1) ans 31oli COBOKYNHOCTH 00beKTOB cocrasaser 0,43 npu
inanaszonte usmenceani 0,27—0,69, cpegnee suauennc r (2) umeer
NOJIOKHTENILHYIO OUeHKY W cocranasier 0,13.

B tpernio rpynny skmouenst 16 AK® co snaunmoit koppeasuu-
OHHOH CBS3bI0 MEXIy uJeHaMH psjfa Npu cABHre Ha 3 roga W GoJee;
cpeatice sHauenue r (1) cocraeaser 0,59 npu avanasoHe H3IMeHEHHH
0,38—0,82, Bce nocaecayoune 3navenus r (t) 10 =9 BKJIIOYHTEIBHO
HMEIOT TIOJNOKHTeNLHBIC OLeHKH.

Y4uTBIBafA, 4TO MO COBOKYNHOMH OlENKe cpeiHee snaucuue 7 (1) aas

I Tnna AK® okasanoch 3HauumeM H pasuem 0,22 (or,=0,076),
a Takxe He0oJbLIOH 00BeM HHMOPMALHH, MPEACTABHIOCH LENCCO00-
PasHpiM OOBEAHHHTH B OAHY COBOKYMHOCTb OOBEKTH NMepPBOll H BTOPOI
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rpynn. B stom chyuyae cpeanee 3itauedue r (1) cocrasuao 0,37,
a AK® B uenoMm otsenacr Moaean npoctoi nenu Mapkosa.

Has I11 tina AK® xapakrepro Goaee meanentoe satyxanne r (1)
¢ poCTOM T, 4weM Aas npocrod uenu Mapkosa, anaueHus r (tv) npu
T OT 2 10 5 JieT pacnojoxeHbl y BepxHell AOBEPHTEILHON TpaiHibl
HJAH JK€ BbLIXOAAT 34 TMpenesibl goBepHTeJLHoll objacTu.

Hekawuedne u3 111 tuna AK® o061ekToB ¢ HecTauHOHapHBIMH
pAAaMH NOA3EMHOTO CTOKa, HeB3Hpas Na o4eHb OPHEHTHPOBOUIBIE
OueHKH npu N=06, MpUHUHNHAALHO He H3McHuIo XxapakTep AK® u
anauenns r ().

Has COBOKYNIOCTH HECTAUMOUAPHLIX pPSIAOB MNOA3EMHOTO CTOKA
(N=19) rakxe xapakTepno OTKJOHEHHE aBTOKODPPeASIHONNON (yHK-
UHH OT OYepTaHnil, cBOICTBeHHBIX npocToit uenn Mapkora nas 3naue-
HHit T oT 3 10 5 Jer. -

Takum o6pa3oM, MOKHO € AOCTATOUHON YBEPEHIOCTHIO CUHTATD,
410 AK® noaseMioro croka Ajsi u3yuaemoil TeppHTOpHH B 6OJbLUINH-
cree cayuaen (77,1 %) orseuvaer moneiu npoctoii nenn Mapkoea, oxa-
nako umeer mMecto W THi AK® co sHaunmbimp kosdpduuneHTaMH Kop-
pensiuHy NpH 3ana3iLBaHHH B CcpeiileM A0 5 JerT.

Busisaenue ¢usnko-reorpaduiuccknx (akTopoB H 3aKOHOMepHO-
CTeHl perHoHaJbHoro pacnpepenednss kKosdQUIHCHTOB aBTOKODPEs-
UHH TAKKEe OCHOBHIBANOCHL 1a METoje IrpynnoBoro aHajusa.

IIpn of6beanteHHH OOGBCKTOB MO pasaHuHbiM GHIHKO-reorpaduyie-
CKHUM NIPH3HAKAM B KayecTBe MHTErPaJibHbIX NokasaTtenei ycaosuii hop-
MHPOBAHHA TOA3IEMHOTO CTOKA OOBIYHO HCMOJAbL3VIOT 3HAYEHHA N0NIa-
nen BogocbopoB H moay.aei ctoka [34, 72]. Pasmep naowaan rono-
cbopa ortpaxaer O6accefiHOBYIO 3aperyJaHpOBAHHOCTL HOAIEMITOTO
CTOKA, #ABJSACH KOCBEHHBIM TOKasaTejeM ApeHHpyemMoro obdhema Bo-
AOBMCHIAIOWHX NMOPOA. 3HaueHHe MOAYAA NOA3EMHOIO CTOKA Xapak-
TEPH3YeT YCJOBHA NHTAHHSA, PasrpyskH, akKyMYJHPYOIULYIO cliocof-
HOCTh BOAOBMELLIAKWUWHX NOpoL, a4 TAKKC OCOOCHHOCTH BJAHAHHA Ha
(dbopMHpOBaliHe 3anacos noA3eMHBX BoAd (akTOpPOB BHemiHeill cpeiwl,
B NEPBYI0 ouepelb TpancoOpMauHIo OCAAKOB B MOA3EMHBI CTOK.

Hopmuposanne Ko3((HUHEHTOB aBTOKOPPENALNH  MOAIEMIIOrO
CTOKa JAJISi H3y4yaeMoH TePPHTOPHH B 3aNRHCHMOCTH OT MEPCYHCICHHBIX
nokasareseil, a Takxe AONOJHUTENLHO H OT rayGHHBI 3PO3HOHHONO
Bpe3a pyces He NO3BOJHJIO NOJYYHTH KakHe-IHOO aprymenTipOBaH-
Hute BbBBOAL (Tada. 5.12—5.14). Haunboaee onpejpenenHoll oka3sa-
Jlach 3aBHCHMOCTH KOI(D(HUHEHTOR aBTOKOPPENSUHH OT KO3 PHIHEeH-
'oB BapuauMw moasemuoro ctoka (taba, 5.15), kortopuili KoCBeHHO
XdpAKTePHIYCT He TOJALKO KJAHMATHUCCKHE YCJOBHI, HO B (PHALTpAlIN-
OHHbIE CBOHCTBA RBOAOBMEWAONIHX MOPOA H HUTEHCHBHOCTE BOAOOG-
MEHA BOAONOCHBIX IOPH3OHTOB.

B cpete Hajnoxennoro npeacrasuaocs Goaee nenecoofipasybiM
CrpyfnnupoBaTh OOLEKTH 110 OTAENBHLIM TIPHPOANBIM pernoHaM. Or-
HOCHTeJIbHAs OTPAHHYEHHOCTL HCXOAHOH HHpOpPMAUNH, XapaKTepH3yio-
weH B OCHOBHOM yc/0BHS (OPMHPOBAHHS NOA3EMIOrD CTOKA
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TaGinua 5.12

Juavennn wospduumentos antoxoppeanunn r (1) no rpajanusm Moayas
Noi3eMHOTO CTOKA
Moayas  noazemMHoro

croka M a/(c-xm?) <150 [,51—2,0 2,01—2,50 2,51—3,0 3,01—4,0 >4,0

P gty it Dt e i 1,20 1,79 2,26 2,68 3,38 5,96

Umncao wieHoB coBo-

KYMHOCTH B rpajaiiu

N R e A AT s 9 14 19 10 13 5

) 4 N RS e 0,48 0,41 0,40 0,43 0,40 0,41

Trs 0,24 0,16 0,16 - 0,08 0,16 -~
TaGauua 5.13

3navennn xoapduunentTos asroxkoppeanuwn r (1) no rpapaunam
naowans sopocbopa

I__'[.nmuaﬂh sogocGopa F km*  =5000 5 001--10 000 10 001—20 000 =20 000
i T e 3115 7 495 14 714 36 593
Uneao uieHOB COBOKYNHOCTH

B rpanausn S R 17 15 22 14

C U g B SN T b b 0,44 0,36 0,42 0,42
o A T O L Tl - 0,20 0,13 0,16 0,12

TaGrrna 5.14

3navennn xoaddpuunenron asToxoppeasuun r (1) no rpanaumam
raAyGHHbL 3PO3HOHHOIO BpPeE3a pycen

IayGuua sposHonHoro

Bpeaa pycaa h m . . =60 61—70 T71—80 81—100 I101—140 =140
e e i Ly g 45 66 75 90 116 221
R e JRUaR S 8 I5 11 12 12 8
T 1 ol A 0,40 0,40 0,43 0,37 0,45 0,44
i 0,12 0,16 0,14 0,19 0,17 0,17
TaGmuua 5.15
Ouenka oanopoaHocTH KOSMPHUHEHTOR KOPPEARIHH MEKLY TOAIEMHBIM
CTOKOM CMEMHBIX JeT NpH IPYRMUPOBAHKMH OOBEKTOR MO IHAMEHWIO
KO PHUHERTA BAPHALLHK
€y G e (o WU R YR [ O 0 B 5|
0,10—=0,15 | 0,13 | 12 | 46 I}.SIE 0,46 |0,17010,125] 1,85 | 2,01 | 0,049
0,16-0,20 | 0,18 | 28 | 44,5 | 0,41 | 0,49 0,131 0,130 — 1,92 | 0,025
0,21--0,30 | 0,24 | 26 | 50 0,43 | 0,51 [0,1898]10,127| 2,21 | 1,85 | 0,037
-0,40 | (0,35) | 4 |(42) |(0,48)| (0.58) | —

B npejaenax Pycckoit nJjuTel, He n03BojsierT noJanocTelo yuecTs ocobeH-
HocTH ero opMHpPOBAHMS B pailoHax IHTOB H rOPHO-CKJAAA4aTHIX CH-
CTEM H, TAKHM 00pa3oM, OIeHNTL BHYTPHPAAHYIO CBASAHHOCTE MOJA3EM-
HOrO CTOKd M3 pasyinudblx ruapoaunamuveckux 3son, [lostomy aas
yueta oOGuux (puanko-reorpaduuccknx ocoGeHHOCTER (POpMHPOBAHHSA
NOA3EMHOro CToKa ObJIO NpoH3BeAeHO O0beAHHCHHE H3ydaeMmMblX 00D-
eKTOB 10 OTACALILIM peyHbIM GacceiiHaMm ¢ OTHOCHTCILHO OANOPOAHBIM
KOMILTEKCOM NPHPOANBLIX yeaoBHi (tada. 5.16).
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YunThiBas JOKaJAbHOCThL CBfA3eH, Majbiii 06beM BBIGOPOK M HEKO-

TOPYIO YCAOBHOCTh OOBeAHHEHHA pacyeTHbIX BOAOCGOPOB, MOXKHO che-
JaTh CAeAyiolllHe BHBOAB.

I. Ananus 3aBHCHMOCTH KO3((HLHEHTa aBTOKOPPeALHH MeXAY
CMeKHBIMH uJieHaMH paga r(l) or wmoayas noja3eMHOro CTOKAa
(prc. 5.7) nogasas, uTO AJf 3HAYHTEJbHON YacTH paccMaTpHBaeMoH
TEPPHTOPHH (CeBEpPHBIe W 3anagHble paionbl) OoTMeYaercs TeHAEHIHA
yBeJIHYeHHA nepBoro kos(hduuHeHTa aBTOKOPPEAALHH C YBEAHYCHHEM

(1)

0,7 | -
i s 6) L7
e
0,5 = ’_,f
f.-'
0,5 - >
s ffe ®7
4 L3,
04 =l iy At
.
§
03 - 5!'.--"’{'5
. g
ﬂ‘l? | 1 i 1 ¥ | i I i |
1 5 Mo 1 ficrw) O 20 40 50 80 F-10" km®

Puc. 5.7. 3aBHCHMOCTL KOS(OHUMEHTOB KOPpeasiHu MEMAY NOA3EMHBIM CTOKOM
CMeXHHX Jer r(/) or Moayam mogsemMHoro croka (a) W naowamm BojocGopa (6)
Urgppu ¥ Touck — momepa pafloos no TaGa. 5.16.

MoayJis noasemioro croka. [las sTux pafioHOB XapakTepHO A0CTATOu-
HO€ YBJAKHCHHE, PasBHTHE BOJOHOCHBIX FOPH3OHTOB MOPORO-NJACTO-
BHIX BOJ B BepXHEeH 4acTH FHAPOreoJOrHYecKOro paspe3a npH HesHa-
YHTECALHOM YYAaCTHH HAaNOPHBIX BOAOHOCHBIX FOPH30HTOB B OOLIEM MOj-
JEMHOM NHTANHH pek. Moay/b non3eMHOro CTOKa B 3THX VCJIOBHAX
MOKHO paccMaTpHBATh KakK MOKasaTeJb aKKYMYJAHpYIoUeHl cnocolHO-
CTH BOAOBMELIaWIHX nopoA. 3aech, B JAHanasoHe ero H3IMeHeHHIl
2—3 a/(c-km?) r (1) usmensercs ot 0,27 no 0.43.

Hasi Cesepnoro ¥pana u [lpuypanvs (pafion 4 u 10 no
Taba. 5.16) npu cylwecTBeHHOM YBeAHYeHHH MOIYJAA NOJA3EMHOro CTOKA
(0 4,5 a/(c-xM?) yBeaHuenHe KO3 HIHEHTa ABTOKOPPENSLHH He
MPOH30WIJIO, YTO MOXKHO CBA3aTh C npeofaafaoluM pa3BHTHEM 3/eCh
BOJOHOCHBIX KOMIJIEKCOB TPEUIHHHBIX H TPEIHHHO-NAACTOBHX BOJ,
TECHO B3aHMOCBA3AHHBIX C MOBEPXHOCTHHIMH BOAAMH H OTJHYAJOLLHXCH
3HAYHTENLHOH NHHAMHYHOCTBIO KaK BHYTPH rojd, Tak H B MHOTOJIeT-
HEeM paspese.

Has 10ro-BoCTOUHLIX PaioOHOB M3yyaeMmoli TEPPHTOPHH C YMelblue-
326
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HHeM OOBOAHCHHOCTH OTMEMAETCH Pe3Koe yBeJHYeHHe KOppeaHpoBaH-
HOCTH NOA3€MHOTO CTOK4. 3JT0 MOXKeT OblThb CBSI3aHO ¢ OOGIIHM 30-
HaJbHBIM MOHHIKEHHEM YPOBHEH IMOA3EMHBIX BOJ, pacnpocTpaHeHHeM
Goaee ray0OKHX BOAOHOCHBIX FOPH3OHTOB, OOBIYHO HE NEPBHIX OT TNoO-
BEPXHOCTH, C 3aMEJUIEHHLIMH TeMNaMH BojocoOMena, KOTOpblc NMpPHHH-
MaloT OCHOBHOE yuacTHe B (DOPMHDOBaHMH MOA3IEMHOr0 NHTAHHA pPek.
OueBHAHO TakKe, 4To 3J€Ch AONOJHHTEJbHO NPOC/AEXKHBAeTCsi HaH-
OoJiblliee BJAHSHHE XO3AHCTBCHHOH AEATENBHOCTH Ha YCJOBHA (opMH-
pPOBaHHA MOA3EMHOrO CTOKa Ha Bogocbope.

Taxum ofpasoMm, MoOAydL NOA3EMHOro CTOKa, OTpaxas oOlLYio
00BOJIHCHHOCTL TEPPHTOPHH, TeM He MeHee He XapaKTepH3yeT B MoJ-
HOH Mepe aKKyMYJHPYIOIY crnocofHOCTh BOAOCOOPOB, YKasaHHbIe
34BHCHMOCTH JIOKAJhLHBL, TONBITKH YCTAHOBJEHH HX A5 GOJbIIHX Tep-
PHTOPHH C pasAHYHBIMHM (PH3HKO-reorpadHIecKHMH YcaoBHAMH dop-
MHPOBANKA MOJ3EMHOr0 cTOKa €3 NOJMKHOro o6OCHOBANHA MOTYT TpH-
BECTH K HElPAaBOMEPHLIM BBLIBOIAM.

BoaMoiKHO, ¢ 3THM 06CTOATEJBCTBOM CBSi3aHbl CYLIECTBYOIIHE Mpo-
THBOPEYHBHIE CYXKAEHHA O XapakKTepe 3aBHCHMOCTH nepsoro Kosddu-
IIHEHTA aBTOKOppeJsilHH oT Moayas croka. Tak, . $. Parkosuu
[72] Boickasan npeanoyoxenne o6 ymenbiiennn r (1) ¢ yBesnuennem
MOAYJisi cToKa, a B pabote B. M. Io6poymosa {34] yeraHosaeno yee-
AHuenue r (1) ¢ yBennueHHeM MOAYJS MOA3EMHOrO CTOKa MO AaHHLIM
AJ15 OTIAEeJNbHHX FHAporeoJiorHueckux panonos ETC.

2. Mecnosb3oBanHe B KavecTBe MOKa3aTelds akKKYMYJHPYIOUICH cno-
COOHOCTH BOAOCOOPOB €ro IVIOINAAH TaK¥Ke HeJb3sd NPH3HATH YAauHBIM
(CM. pHC. O.7), TaK KaK 3Ta XapaKTCPHCTHKA He OTpaXKaer B NOJHOMN
MEpe nepeuHcJeHNbl¢ Bhillle 0co0enHOCTH (OPMHPOBAHHA MNOA3EMHOrO
nuTaHHsg pek. CBA3H KosapHUHEHTa KOPPEASUHH MEXAY CMeXHBIMH
yjaeHaMH psAja c naouianbio Boaocbopa JOKaJbHB, ¢ GONBIIHM pas-
OpocOM TOYEK, B LEJOM OTMEYaeTCd TOJNBKO TeHAEHLHs YBeJHYeHHS
r (1) ¢ ysenuueHuem niouiaiu sogocBopa.

3. Dosiee pesyaLTaTHBHHIM [AJsi aHallu3a NPHYHH BHYTPHPALHON
CBSI3AHHOCTH NOJA3EMHOro CTOKa MOXKHO CUHTaTh HCHOJb30BaHHE B Ka-
YeCTBE APryMeHTa rAyOHHLI SPO3HOHHOTO. Bpe3a peuHuiX pyced (M, ).
B mnacrosime#i paGore sToT ruaporpaduHueckuii MoKasaTeJdb YCJAOBHO
onpeaenen no pasHdHue MeAy cpeiHell BHCOTOH Bogochopa M OTMeT-
KOH 1HA pycia B THAPOMETPHYECKOM CTBOpe. YBeJHueHHe rayGHHBL
3POSHOHHOTO Bpe3a AJA OTHOCHTENLHO OJHOPOAHBIX THHOB IHAPOreo-
JOrHYECKOro paspe3a xapakTepH3yer yuacTHe B (DOPMHPOBAHHH TOJ-
3eMHOro nHTaHus per 0ojec rayOOKHX, BHIAEPXKAHBHX HA 3HAYHTEb-
HEIX TJIOIIAaAsiX, BOAOHOCHBIX ropusoHToB. Ha rpadukax 3aBucumoctd
nepBoro Ko3((QHUHEHTA ABTOKOPPE/slHH OT [JIYOHHB 3PO3HOHHOIO
Bpesa (puc. 5.8) BHAEASIOTCH ABe COBOKYMHOCTH TOYCK: LIS pafioHOB
Ypana u Tlpenypaaws (pafions 4, 10, 11) ¢ mpeo6aagannem Boao-
HOCHBIX TOPH30OHTOB TPELIHHHBIX H TPEILIHHIO-NAACTOBEIX BOA H AJH

OCTaNbHONH TEPPHTOPHH ¢ npeobiafaHHeM BOAOHOCHBLIX FOPH3IONTOB MO-
POBO-TIJIACTOBHIX BOJ.
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4. B nacrosauei pabore caesaHa nonbiTKa HCNOJAb30BATH B Kaye-
CTBe KOMIJIEKCHOIO MNOKAa3aTe/ls AKKYMVJAHPYOUEH cnocoOHOCTH BO-
aocbopos ofibeMm ApeHHpyeMoit 30HH peuHoro OGacceitHa Vi, B km?

Via=TFh s (5.1)

rae F— naowags BojaocGopa, KM?; fi; s — ray6HHa spo3HOHHOTO Bpesa
peuyHoro pyc/ia, M.

3ra MopchoMETpHYECKana XapakTepHCTHKAa ANA auaiaHsa YCJOBHH
(hopMHpOBAHHS NOA3EMHOro c¢roka npemjoxedna A, M. 3enennm [43].

r{f)
0,7 2 - 6
[
06} 5 .
0,5k /
' ﬂ?" £if
el f}"
04t / /
/ /
ks 4

0.3

b LR s B ] St e Tl LT B g S o e (B (ET e R e TR M |
b B0 B9 BIRgy 1 35 7§ 0 Bl

Puc. 5.8. 3aBHCHMOCTh KOS(DHUHCHTOB KOpPpeASllHH MEXAY MNOAIEMHHM CTOKOM
CMCHHHX JeT r (1) oT rayGuHel sposHoHHOro Bpesa peusoro pycaa (a) w obweMma

Apenupyemo# aonsl peunoro Gacceitwa (6).
LUudps ¥ Touwek — nosepa pafouor no taGa. 5.16.

Ananornyto npeabiaylleMy cay4aio Ha rpadukKax 3aBHCHMOCTH KO-
spduuHEeHTa ABTOKOPPENAUHH MEKAY CMEKHBIMH 4JeHaMu psAjga oOT
o6nemMa JpeHHpyemMoil 30Hbl peudoro Gacceiina (cMm. puc. 5.8) Bhje-
JAAOTCH JABE COBOKYNMHOCTH TOYEK; OAHA — JIS FOPHBIX BOA0CGOPOB,
Apyras — 0Jf pPaBHHHHOH yacTH TeppHTOpHH. 3unauenus r (1) aasn
10KHOH vacTH (pafioHW 7, 9) OTKAOHSIOTCA OT OGUIEH 3aBHCHMOCTH,
4YTO, KAK yXKe OTMevHaJoch, MOMKeT ObiTh CBA34aHO C NOSBJEHHEM A0-
NOJHHTEALHOro (PaKTOpa — HECTAUHOHAPHOCTH PANOB  MOA3EMHOTO
CTOKa B pes3yJibTaTe BAHSAHHA XO3AHCTBEHHOH AeATeJbHOCTH.

Kpome 71oro, ouesHaHo, 4to oGbeM APEHHPYEMOH 30HBI PEYHOro
OaccefiHa, Tak e, Kak H rayOHHa 3PO3HOHHOrO Bpe3a, HE ABJAETCS
YHHBEpPCAJbHBIM TOKa3aTeJieM B CHJAY TOFO, 4TOo B IOXKHBIX pafionax
BEPXHSA 4acTh THAPOTEOJOTHUECKOr0 paspesa MoXKeT ObTh CApeHH-
poBaHa HJH COAEpPKATHL MajJoBOACOOHJIbLHbLIE BOAOHOCHBIE TOPH3OHTHI
CNOPaAHYeCKOr0 pPacnpocTpaHeHHs.

B sakaiouense HeOOXOAHMO elle pa3 MOAYEPKHYTL, 4TO NMPHBEIEH-
Hble Bhlle coOOpameHusa ABAATCA cyrylo OPHEHTHPOBOUYHLIMH H3-33
OYCBHAHON Orpanu4eniocTH HeXoAHofi wHopMaunn u npHGIHKeHHOM
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OLIEHKH OTAeJbHBIX aprymentos. KpoMe Toro, npu aHajnuse 3aBHCHMO-
cteft’ K03D(DHIUHEHTOB KOPPeAAlHH MEXKAY CTOKOM CMeXHBX JeT
¢ hakTopamu, ero o6ycJAOBJHBAIOMIHMH, CJAEAYET HMETh B BHAY 0OJb-
iwHe cJyuajliible NOrpeliHocTH KO3 PHUHEHTOB aBTOKOPpPeJIfAlLHH,
TAKJKe CBf3aHHBIE ¢ OrpaHHuYeHHbBM 0OBEMOM HCXOAHOH HH(POPMALHH,

Onpeaenennas reorpaduueckasi Hanpap/JeHHOCTb B pacnpeaede-
HHM PSULOB MOA3EMHOro CTOKa ¢ pasauusbimM THnoM AK® no uayuae-
MOl TepPHTOPHH He MpocJexHBaercs, YUHTHBa#, 4TO 3Ha4yeHHE Nep-
Boro KoshdHUHeHTa KOppeasilHH 4YacTo OnpeaefsicT H XapakTtep
3aTyxaHHsA (QYHKIHH, JOrHYHO GBIIO OBl MPEANOJOKHTE HAJHUHE Aajb-
HHX CBsA3eil B psaax MOA3EMHOrO CTOKA AJsA pex ¢ 60JbIIHMH NJola-

beg

J,6F

Puc. 5.9. 3asucuMocTh cpeanedn 3ol
NPOAOMKHTENEHOCTH  IPYNNHPOBOK

JAer pasnauusoi moaHocTh (lep) oF =
koadppuLHENTa KOPPEAUHH MEXAY

CTOKOM cmexHHX Jet r(l) B panax 281
NoAIEMHOTO CTORA. =
LUndpu ¥ TOvex — HOMeépa pafloson no
Ta6a. 5.16. 24}
2.0 A I-J | | |
r

|
g2 o8J 0% 03 0,6 g7r(1)

AsMi  BogocGopoB, rayGHHaMH 3SPO3HOHHBIX Bpe30B, NPHYPOYEHHBIX
K I0KHbIM pafioHaM, a Takke B YCJOBHAX BJHAHHA XO3AHCTBEHHOMH
aesiteabHOCTH. OAHAKO 9TO He HAXOAHT NMOATBEpXKAEHHA B (axTHue-
CKOM MaTepHaJie, TAK KaK NyHKTH c pasanunuim THnom AK® moryr
OblThb PACMOJONKEHB Ha PeKax ¢ OTHOCHTENbHO OAHHAKOBHIMH (PHIHKO-
reorpadHYeCKHMH YCAOBHAMH, rHAporpapHIecKHMH XapaKTepHCTHKaMH
H NMPHMEPHO OJAHHM YPOBHEM H THHOOM XO03AMCTBEHHOH A€ATEJLHOCTH.
3naucHHs Ko3hPHUHENTOB KOoppeasuuu r (1) H cpeined mpoaoJxKH-
TEJLHOCTH FPYNMHPOBOK JieT pas/jH4YHOM BOAHOCTH, SBJAASCE XapaKkTepH-
CTHKAMH CTATHCTHYECKOH CTPYKTYPH THAPOJOrHUECKHX Psia0B, A0J-
AHbl OBITH CBA3aHB Mexay coboft, Hanboaee yeTko 3aBHCHMOCTL 3THX
XapakTepHCTHK NPOSABAAETCA B CcAy4Yae HCNOAL30BAHHA BEJAHYHH
r (1) m lep, onpeneNeHHBIX AJAsi OTAENbHHIX paiioHoB (cMm. Ta6a. 5.16,
puc. 5.9). .
3aBHCHMOCTH Cpefiiel NPOAOJKHTENLHOCTH FPYNNHPOBOK JI€T MOBbI-
IHeHHOH H MOHHXEHHON OTHOCHTEeJNbHO MEeJHAHBI BOAHOCTH OT MOAYJA
MoA3eMHOro CTOKa, nJollaan sogocGopa, rayGHILE 3pPO3HOHHOrO Bpesa
pycsa H o6bemMa ApPeHHpyeMoH 30HH peuHoro GacceiHa B ueJioM aHa-
JIOTHUHB COOTBETCTBYIOIIHM 3aBHCHMOCTAM AJf KO3(p(PHUHEHTOB aBTO-
KOPPEAALHH MeXAY CTOKOM CMEMKHBIX JIET H B TEKCTe HC NMPHBOAATCH.

329



5.4. AHAJIH3 CTAILHOHAPHOCTH MHOTOJIETHHX

KOJIEBAHHRA

[loa crauuoHapHoCcThi0 (OAHOPOAHOCTLIO) THAPOJOTHYCCKHX PANOB

NMOHHMAaeTCAd HEH3IMEHHOCTh BO BPEMEHH OCHOBHLIX CTATHCTHUYECKHX Xa-
PAKTEPHCTHK pacnpefeseHds (cpeinero M AHCHEPCHH), YTO CBOMCT-
BEHHO AJaHHBIM, NMPHHAAJeXALIHM D,[[HUﬁ FEHEPEHhHDﬁ COBOKYITHOCTH.
Hapyuwenne oanopoAHOCTH THAPOJOTHYECKOrO pPHAa MOKeT OBITh
00yc/0BNeHO eCTeCTBeHHBIMH, KJIHMATHYCCKHMH, NPHYHHAMH H H3Me-

HEHHAMH

(pusnKo-reorpauyeckux ycioBHi dopMHpOBaHHH

nomg-

3eMibBlX Boa Ha BogocOope, CBA3AHHEIMH € XO3fHCTBEHHOH HesiTeJb-

CeeneHnA 0 HECTAUMOHAPHBIX

-

‘E XapakTepHCTHKH BPEMEHHE X
4 )
e =4
‘é Peka — nocr Mepuog E 2 cpe;u:s E'a{:xﬂ- l'::?.mli.u&aul:;::;e
o =5
=] = n-
s 58 1 2 1 2
14 | Kyaoii — a. Kyao# 1927—79 26 20,3 | 22,6 | 3,03 1,68
23 | ¥ca — ¢. INetpyus 1916—75 23 728 | 49,7 | 22,8 10,9
24 1 Hama — c. Yerp-Yx1a 1933—75 21 42,5 48,0 8,24 6,03
30 | Cace — 0. SIxHOBO 193175 22 14,3 16,8 2,67 3,88
38 | Ouenp — r. CmoneHck 1882—1975 43 22 5 30,7 3,57 7.10
1882—1951 31 2.2 25,4 3,23 4,14
39 | Hecna — r. Bpanck 1895—1977 | 35 34,3 | 28,7 4,70 4,69
1895—1951 22 34,6 | 32,7 3,16 6,42
47 | Oka — r. Deaes 1936—79 21 29,8 35,5 5,24 0,27
48 | Oka — r. Kaayra 1881—1970 | 45 83,6 | 103,1 13,8 17,8 ,
1881—1919 | 19 87,2 94,5 12,3 13,0 ‘-
1920—70 25 928 | 108,6 15,3 18,4 !
51 | Mokma — c. lllepesen- 1934—75 21 20,5 26,3 4,21 3,64 ;
ckuit Majinan
52 | Kasawma — r. Baagamup | 1922—70 24 26,1 31,5 9,22 6,06 .
54 | Ceusira — ¢. Bupeinaeska | 1927—76 23 4,14 4.26 1,28 0,52 |
55 | Kama — ¢. Boaocnnngoe | 1936—75 20 14,3 18,3 3,63 3,17 J,
57 | Buuepa — n. Murpakosa | 1902—G67 33 | 105,6 90,1 18,7 11,6 _:
58 | Koapa — a. [lerpeuosa 1928—75 21 10,2 11,4 1,61 1,63 i
60 | Cuasa — c. [Togxkamennoe | 1936—75 20 60,2 67,2 15,1 6,05 :
63 | Uk — c¢. Haraifi6akoso 1934—76 20 14,5 19,7 5,39 3,06 |
65 | Batka — r. Kupos 1878—1975 | 48 | 126 101 21,6 23,2
1878—1929 | 26 | 132 125 21,4 24.9 ,
1930—75 22 | 101 94,9 | 22.8 14,6 :
67 | Jletka — c. Kasaun 1933—75 21 4,59 5,50 0,71 0,96
69 | Buecrpuua — c. Ulnnu- 1925—75 22 798 9,00 1,61 1,68
LLHHTO

Creiojenta, @wuuepa, Koamoroposa — CMHpHOBA,

330

Mpumewanua: ) «+» HAH «—» — FHNOTE3A CTALHOHAPHOCTH (CAYYaHHOCTH)

el L . B e B e o e o



HOCTLIO, @ TAKHKEe NPpAMBIMH H3IBATHAMH NOA3eMHBX BOJ B pe3vjibTaTe
HX SKCNAyaTalny. :

CrannoHapHOCTh BEIOOPOK SIBJISETCH BAXKHON XapakTepPHCTHKOM cTa-
THCTHUECKOH CTPYKTYPH BPEMCHHBIX PSJAOB.

Ana/H3 CTAalHOHAPHOCTH PAAOBE TOMOBLIX BEJAHYHH MOA3EMHOrO
CTOKa NPOH3BOAHJICH CTATHCTHUECKHMH MCTOJAMH € HCTOJAb30BaHHEM
napameTpHyecKHx KpuTepues CrbiofenTa W Puuepa W HemapaMeTpH-
yeckoro kpurepua Koamoropoa—Cmupuosa. I'mnortesa crammoHap-
HOCTH PAAOB NMOA3EMHOr0 CTOKA MPOBEpPAJAch C YYETOM BHYTPHPSAHOM
KOppeasillii MeXJIy CMeXHBIMH wieHamu psina [82].

PEE}"JH:TETH OLUCHKH CTAIIHOHAPHOCTH THAPOJAOrHUYECKHX MaHHLIX M0

Ta6auna 5.17
pAjiax Noa3eMHOro CTOKa

. ' OpedKka cTauHoOHAPHOCTH
paaos no l-my H 2-My noaynepHogaM s nn-njrn-apnunpau M}?q’;e:;ﬂﬂcfﬂ
npH ®-H % No
&
g x| Nosbbwvseny. |\ Kosduanon® apno.. | ehexmin | mwenepeut
< SHCA MaK
e Sy 2 |oouwmA| I 2 r | o | F| b [P paume
or
11 0,15 0,07 (), 66 0,68 0,32 | + — s - =z i
K BT TER I R B PRI R R (P A (0 B S
13 1019] 0,13 [0,18 | —0,09] 040 — | 4 | + | + | + 4
18 0,19 | 0,23 | 0,34 0,32 0,12 + — -4 LK - ol
36 | 0,16 | 0,23 | 0,60 0,41 G (el e SR et L i i
14 10,15 016 {050 | o054 03| + = |' ¢ | 4] = | =
—16 0,14 0,16 | 0,43 0,28 Dk — -|- - T iy
—5 | 009 | 020 |o24| 033 o020 4+ | + | = |+ | + | +
19 | 0,181 0,15 | 058 | 037 034 4 | = |+ 13| F.] =
o BT R A R s e i B o B 0 LR [
8 0,14 0,14 | 0,44 0,38 0,291 - -{- — |- e -
17 | 0,16 | 0,17 | 0,565 041l 045 4+ | = | + | + A a1
28 0,21 0,14 | 0,33 0431 —0, 161 — — - -t b cak
21 0,20 | 0,19 | 0,27 0,13 0,23 — | — -J- e 4- o4
31 031 012 1075 ‘o8| 03]+ | 4+ | =1+ { = |%&
28 | 0,25 | 0,17 | 0,56 TN G R V- B S SEECH) 1 A e L 1
B [ S ol o R R IS (S AN N e (55
12 1016 0,14 {020 024| O019| + [ — | + | + | + | +
12 | 0,25 | 009 o065 | o71| o003 & | — | =+ | = | &
36| 087|016 072 079 028 + | — |+ |+ | = | +
—20 0,17 | 0,23 | 0,61 0,30 0,57 — o - = e i ¢
—5 0,16 0,20 0,40 0,17 0,56 | + -{- - -4 -}~ + .
—6 0,23 0,15 0,46 0,62.| —0,04 | 4+ 4 -{- -4 - -
17 0,15 | 0,18 | 0,38 0,46 0,15 | 4+ — —+- =1 3 o
23 |- 022 110,19 [0/60!| 050 | 0ise | L P I Ok e A 2

COOTBETCTBRNNO MNpHHMMaercd, orsepraercs, 2) T, F. D — kpurepuit

COOTBETCTBEHHO
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NoA3eMHOMY CTOKY Ajsi 70 mOCcTOB Ha H3yuaemoH TEPPHTOPHH MOKa-
3and, 4to B 19 (27 % ) cayyasix MHOroJeTHHe pPAAB MOA3EMHOrO CTOKA
OKa3aJiHCh HEOAHOPOAHBIMH MO cpeaHeMy H no aucnepcHH. Hecrauuo-
HapPHOCTb TOJIbKO NO AHCNEpPCHH saduKcHpOBaHa A4S OAHOTO psAAa, Mo
cpenrHeMy — s 13 H aJs NATH PANOB — MO CPEAHEMY H JAHCIEPCHH
(TaGa. 5.17).

Anajiu3 sHaueHWHl NOJA3€MHOr0 CTOKAa 3a CPaBHHBAaeMble NOJYIe-
PHOAB TOKasaj, 4To H3 18 ciayyaeB HeoJHOPOAHOCTH MO CPEAHEMY,
B 4 cayuyasx HaGJaodaercs yMmeHblleHHe, B 14 cayuasax — yBeJHueHHe
CTOKa BO BTOPOH NOJYNEPHOL.

Kak ormeuanoch, ymenblleHHe NOA3EMHOrO NPHTOKA B PEKH, MO-
MHMO €CTeCTBEHHBIX NMPHYHH, B NEPBYIO OYEPEAb BbHI3bIBAETCH IKCIIya-
TalHeHd MojA3eMHBIX BOJ, QOPMHPYIOIIUX B €CTECTBEHHBIX YCJOBHAX HX
noA3eMHOe NHTaHHe, & TakiKe BOA03abOpaMH PeuHblX BOA B NEpHOAH
mexend. B asyx cayvasx (Yca—c. Ilerpyub u JlecHa —r. Bpsanck)
yMeHblUeHHEe TOA3eMHOr0 CTOKa BO BTOPOH MOJYNEPHOJ CBA3AHO CO
3HAYHTE/bHOH XO3AHCTBEHHON AeATeNBHOCTHIO Ha HX BojocGopax:
WaxTHEIM BOAOOTJIHBOM € IOHHMKEHHEM YpOBHell NoA3eMHBIX BOL H
KPYNHBIMH BOA03a0OpPaMH B NMEpPBOM CJyyae H HHTEHCHBHOH 3KCIJya-
TallHeH NMOA3EMHBIX BOA ¢ o6pa3oBaHHEM perHoHaJbHOH BOPOHKH je-
npeccid Bo BropoMm. B aByx apyrux cayuasax (Bumepa—a. Mutpa-
KoBa W Bsitka—r. KHpoB) BansuHe X03aHCTBEHHOH NefTeNIbHOCTH HA
yMeHbIIEHHE [0A3€MHOr0 CTOKa 3a BTOPOH MOJAYNEpPHOL COOTBETCT-
BeHHO Ha 15 u 20 %, necmoTpsi na HaanuMe cBeleHHH o Bomo3abopax
peunbix Boa B mnocaeanHe 10—20 jer, ne cToJb OYEBHAHO. DTO NON-
TBEPKAAETCS TaKikKe H TEM, UTO aHAJH3 AaHHLIX no p. Barke —r. Ku-
poB oTaesabHo 3a nepuoabl 1878—1929 u 1930—1975 rr. nokasaa cra-
ILHOHAPHOCTL PAAOB.

YBeJlHYeHHE MOA3eMHOr0 NPHTOKA B PEKH, NOMHMO €CTeCTBEeHHBIX
NPHYHH, MOXeT OBITh BbI3BAHO 3aPeryJHPOBAHHOCTBIO PYCJIOBOrO
CTOKa M arpojiecOMeJHOPaTHBHBIMH MEpOnpHATHAMH Ha Bojochope,
KOTOpPBIE NPHBOAAT K YBEJHYCHHIO MEXKEeHHOro cToka pek. [ad BHAB-
JeHHs NPHYHH YBeJNHYeHHS NMOA3EMHOro CTOKA BO BTOPOH pacueTHHIH
NOJYNEPHOJA N0 CPaBHEHHIO ¢ NMepBHIM, 3a(HKcHpoBaHHOrO AJs 14 no-
CTOB, JAOTMOJIHHTENbHO Oblia npuBJeyeHa uHdopManus no nocram co
CTAUHOHADHBIMH psilaMHi cToka. Anaaus 51 crannonapHoro psiga noj-
3eMHOro CTOKa nokasad, uto A 22 H3 HHX XapaKTepHO YMeHbLUIEHHE
CTOKa BO BTOpPOH mnoaynepHox jao 16—22 %, nas 27 — yBennuenue
NOA3EMHOro cTokKa go 17—26 9%.

IlJisi yeTaHOBJEHHS MOMEHTA CMEHBI Tpenja BOAHOCTH GBI HCNOoJb-
30BaH MpHEeM MOCTpPOeHHs1 rpa)HKOB H3MEHCHHS HAPACTAIOUIHX CYMM
pacxoqoB NOA3EMHOTO NpHTOKa BO Bpemedn XQ=f(f) (pwec. 5.10,
5.11). 3ToT npHeM NO3BOJSET AOCTATOUHO NMPOCTO KAUECTBEHHO YCTAa-
HOBHTb MOMEHT CMeHBI TPEHAa NpH pasHHLUE B BOAHOCTH JBYX CpaB-
HHBaeMbIX MOJYINEepHOAOB, Kak npaeuJjo, 6ogaee 15 % . Ananns ykaszan-
HBIX TPa(HKOB mOKasaJ, 4To AJd GOJbIIHHCTBA PeK B LCHTPaJhLHOH,
I0XKHOH H CeBepo-3anajHoil uacTAX H3yyaeMOH TEPPHTOPHH TepesoM-
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HBIH nepHon, nocJjie KOTOPOro OTMevaercs NOBLIIeNHe BOAHOCTH, NMpPH-
ypouen K 1950—1955 rr., a Aad ceBepo-BOCTOMHOH YacTH TepPpPHTO-
puH — K 1962—1965 rr. (rada. 5.18), uro, BeposTHee BCero, CBA3AHO
¢ KaumatHyecknmu ¢daktopamu. [Ipu stom aas pspa nocros ecrect-
BeHHOe MOBHIUEHHe BOAHOCTH HAGAOAAETCA Aae B CJay4ae HaJHYHA
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Puc. 5.11. Tpadugn nocaeposatejbHo CYMMHPOBAHHHX MO DPeMeHH 3uaveHuit noj-
3EMHOrD CTOKA.

4—p. Hk —c¢. Harall6akoso, 6 —p. DBucrpugs —c. Munuguno, o —p. Kama —c. Boaoc-
HHIEOE,

0

=

Bofosabopos (Hanpumep, p. Tuxsunka—a. Topeayxa, Hxma —
c. Yerb-¥xra n ap.). Takum o6pa3soM, MOMKHO NPeAnOJOKHTh, UTO YBe-
JIHYEHHE NMOA3EMHOr0 CTOKAa BO BTOPOH NMOJynepHOA M, CJAeAoBaTe/bHO,
CTAIlHOHAPHOCTL WJH HECTALHOHAPHOCTL PHAOB 34BHCAT B MEPBYIO
ouepeib OT NPOACJKHTEJIbHOCTH PAAa H MECTOMOJOMKEHHA 3TOH Bbi-
GOPKH B XPOHOJOrHYECKOM DPSIly reHepabHoil coBokynHocTH, O cynge-
CTBEHHOM BJIHAHHH XO3AMCTBEHHON AGATENLHOCTH Ha H3MEHEHHe noj-
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Tabnuoa 5.18

HameHenne non3emMHOr0 CTOKA 32 CPABHMBAEMBIE PACHETHBIE
NoAyNepHOAW A4 MOCTOB €O CTaUHOHAPHBIMH () M

HECTAUHOHAPHBIMH (—) BpeMeHHBIMH pAAAMH

Peka — nocr

Oouni
ne pHﬂn

HadmogeHHi

l'og cMenw Tpenpa

CTAUHOHAPHOCTE MO cped-

HEMY

pac-
YeTHME NONYNepHoIM
@2,

HameHedH® cCcTOKa 3a
@ — O 100 =

ADTOKOppe-

Kosddpuunent
AAEE (1)

llpumevanne

YBeaHYeHHE CTOKA BO BTOPOl noaynepHon

Csce — 4. HxHopo
Tuxsuika — a. ope-
ayxa

Huenp — r. CuoseHck
Ora — r. Benes

Oka — r. Kanayra
Moxma — ¢. Illesener-
ckiii Maitnax

KasapMma — r. Baanu-
MHp

Mamkma — c. Vers-¥Yxra

Bekca — paxn. Maxposo
Kama — ¢. BoaocHRu-
KO

Koasa — a. INetpenosa
Hk — ¢. Haraii6akoso
Jlerka — c. Kasaub
Beicrpuna — c. llu-
NHIHHO

[Heaons — g, 3anoane
Cocna — r. EJaen
Bumepa — 1. Murpa-
KOBA

193175 1953 | — 18 0,34
1936—75 19563 | + 26 0,54
1882—1975 [1952| — | 36 | 0,60
1936—76 1956 | — 19 0,57
1881—1970 [ 1950 | — 15 0,57
1934—75 1955 | — 28 0,33
1922—70 1953 | — 21 0,27
1933—75 1963 | — 13 0,18
1936—75 19656 | 17 0,21
1936—75 1962 | — 28 0,56
1928—T75 1962 | — 12 0,30
1934—76 1963 | — 36 0,69
1933—75 1965 | — 17 0,38
1926—75 1964 | — 23 0,63
¥MeHbIIeHHe CTOKA BO BTOPOH NOAYnNepHox
1924—75 1938| + | —22 | 0,54
1928—74 1937 + | —I16 | 0,70
1902—67 1937| — | —I15 | 0,48
1878—1975 | 1930 — | —20 | 0,61

Barka — r. Kupos

BonoaatGop
C@poc ¢ I'P3C

Komnaexe
MCPONPHATHI
To xe

B/x

1'3C,
cBpoc
Bn.nmaﬁng
= 5,23 M¥c

Bogoaabop,

'2C, popoesabop
I'aC

rac -
rac

Boaozato

= 45 m¥c
Bogosatop

~ 8,6 M¥c

3€MHOrO MHTAaHHA PeK MOMKHO YTBEPXKAAaTb, NO-BHAHMOMY, TOJLKO 4
noctoB p. Huenp —r. Cmonenck u p. Mk —c. HaraiiGakoso (ypesu-
yeHHe BOJAHOCTH BO BTOPOH mnoJynepuoa Ha 36 % ).

Has 22 noctop (cTamuoHapHEe psAbl TOA3EMHOrO CTOKA), AJdS KO-
TOPBLIX XapakTepHO yMeHbLUIeHHe CTOKa BO BTOPOH NOJYNepHOM, ycra-
HOBHTh TOJ CMeHbl TpeHAa rpapHyecKuM cnocoboM yaAanoch TOJLKO
B JBYX CJy4asx, Korja ykasaHHble H3MEHENHH CTOKa cocTaBuau 16—
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22 0. C yyetoM AaHHLIX ABYX HeCTauHOHApHHX psinoB (cM. Taba. 5.18)
cMeHy Tpeljga MOXHO nmpuypounTs K nepuoay 1930—1938 rr., xoraa
npeAllecTBYIOUIHA MHOTOBOAHBLIA NEpPHOA CMEHHJICS rJAyOOKHM Mado-
BOALEM, OXBAaTHBIWINMM Ooabwiyio yacts ETC.

HeoanopoanocTh THAPOJOTHYECKHX PSAOB MO AHCNEPCHH CBA3aHa
¢ HaJIHYMeM pEe3Ko BLIAeJAIOUIHXCH 3HAYeHHH XapaKTepPHCTHK 3a OT-
AejqbHBE TOAM, YTo MOXKeT OGbiTh 0O6YC/AOBJEHO cOYETAHHeM KJAHMAaTH-
yecKHX (METeopoJIOTHYECKHX) YCJIOBHH, NPHBOAAIIHX K (opMHpOBa-
HHIO SKCTPEMAaJIbHBIX BeJHYHH, KOTOpbIE He ABJAAIOTCA NpeacTaBHTE/b-

Q me
|
140 - b LT
120
o
— - . o = h“n[ﬂm
-I (]
100} '..-I_ unj;
& '$ %04 " -
g0} “Peaq.. |° o
L of
= of o2
60 f J 0 20 J0 40 50 80 T 80 90 95 99 pPof,

Puc. 5.12. 2Mnupi4eckde Kpupne o0ecneueHHOCTH NOA3EMHOro CTOKAa 3a mnoJayne-
pHoAn HaGamwoaenni 1902—1934 (/) w 1935—1967 rr. (2) ans mwecTauwoHapHoOro
no AHCHCpcHH H cpeaneMmy spemeHnéro psaa p. Bumwepa — a. Mutpakosa.

HBIMH OJ5 AaHHOH KOPOTKOM BHIGOPKH, a TakXkKe HH3KOH TOMHOCTLIO
pacyera CTOKa 3a paHHHe roiu HabGmiogenuii (cm. taba. 5.2). Ilo
OTHOWEHHI0 K pPAlaM NOA3CMHOro cToka o0bsicHeHHe HecTaluHOHapHO-
CTH 110 AHCNEPCHH MOMKET OBITh TAKMKe CBA3aHO ¢ HeTOuHOHR cXemoi
pacuseHeHus ruaporpada B cayyasx HapyuweHHH MEMCHHBIX TepHO-
0B ocaikaMH H otteneasmi. Heo6xoauMo OTMETHTb, YTO HCMOJL30-
paHue kpurepus dukcona (83] mosBosuno BHEBATL PAA TAKHX CJy-
yaep W YTOYHMTHL CXeMy pacujeHenus ruaporpacda. Ha ocuose
anajuaa sMNHPHYECKHX KPHBHIX pacnpejiejieHns AJs MOCTOB ¢ HEOAHO-
POAHLIMH 1O AWCHepcHH pajamu (puc. 5.12) OblIH yCTaHOBJEHbI TOAB
¢ 3KCTpeMAaJLHBIMH 3HAYeHHSMH noA3emHoro croka (ra6a. 5.19), ko-
TOphLle B LEeJO0M COOTBETCTBYIOT MHOTOBOJAHEIM H MaJOBOJAHLBIM NMepHO-
AaM BOAHOCTH AJA 3THX pafionos., OaHaKo, YUHTBIBAH, UYTO AJisi YeTH-
pex H3 MATH MOCTOB 5KCTpeMaJjiphbie 3Ha4eHuss npuypouenn Kk 1920—
1940 rr., Koraa oTMeuaercs HaHOosee HH3IKAdA TOYHOCTL MOJACUYeTa
cTOKa, ocobenno B 3UMHHA NeépHOA, MOXKHO CYHTATh, YTO HAPAAY C Me-
TEOPOJOTHYECKHMH YCAOBHAMH 6oJbllioe 3Ha4ueHHe B BOSHHKHOBEHHH
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TaGauua 5.19

FNogki ¢ SKCTpeMAJbHLIMH 3HAYEHHAMH NOA3EMHOrO CTOKA AAA NOCTOR
C HECTAUHOHAPHBIMH TO AMCTIEPCHH pPAAAMH

cﬂ'
Muoronoanse Manoronuwme
Pexa — nocrt 1- 2.4 rofs F oAt
noay- noay-
nepHog nepHomg
Kyaoft — n. Kyaoi 0,15 0,07 1937—40
Juenp — r. CmoneHck 0,16 0,23 1952, 67, b8, 59,
61, 62
Ceusra — 1. Bripmnaesxa 0,31 0,12 1931, 45—48 1936—41
Brwepa — aA. MHTpakoBa 0,18 0,13 1916, 24, 25, 27,
28
CuiBa — 1. IMoakameHHas 0,25 0,09 1936—40,
45

HECTAIMOHAPHOCTH PHAOB 1OA3EMHOTO CTOKA N0 JAHCIEPCHH HMEeeT Tou-
HOCTH MOJCYETa CTOKA H ONpejeieHHs roJOBbIX BEJHYHH [OA3EMHOrO
MPUTOKA B PEKH, T. €. KayecTBO HCXOAHOH HHpopmaumu.

Takum o6pa3oM, oUeHKa CTATHCTHYECKOH OAHOPOAHOCTH HaHOO-
Jiee MPOACJIKHTENbHBIX PAAOB MOA3EMHOrO CTOKAa A/ M3y4yaeMOH Tep-
PHTOPHH MOKa3ajla, YyTo B OOJbLIHHCTBE cjayuaes (nopsaka 75 %)
OHM OKasajauch cranHoHapHeiMH. Tlpeasapurenpiblii aHalH3 OPHYHH
HECTALHOHAPHOCTH OTHEJLHBIX PAAOB MO3BOJAET MNPEANOJOXKHTE, YTO
ona o6yc/oBJeHAa B 3HAUHTENLHONH Mepe BJAHAHHEM KAHMATHYECKHX
thakTOpOB, BepHee, Hepenpe3eHTATHBHOCTLI0 HCXOAHBIX JAaHHBIX H3-3a
CPABHHTEJbHO KOPOTKHX BPEMEHHBLIX PANOB H CBA3aHHOH ¢ 3THM He-
3aMKHYTOCTH UHKJIOB Pas/IHYNON BOAHOCTH. BaHAHHE X03#AHCTBENHOI
NeATeJhHOCTH OJA aHaJH3HPYeMBIX PAAOB, 3a HCKAKYEHHEM OTLEC/b-
HBIX CJyuaes, HMCET NoAyYHHeHHoe 3HaueHHe. OueBHAHO, YTO 3TO
MOXKHO OOBACHHTH OTHOCHTENbHO caabbim npeobpasoBaHHEM BOAHOIO
PeKHMA H3Yy4yaeMOf TePPHTOPHH MO CPABHEHHIO C IOMKHBLIMH PaHOHAMH
cTpaHbl, a TaKKe NpeaBapuTeJbHBIM OTOOPOM AJd PAacHeTOB OOBEK-
TOB ¢ MHHHMAJbHBIM BJAHSAHHEM XO38HCTBEHNOH AeATeJbHOCTH.

B nenom ycTaHOBJEHHe BO3MOMHBIX TNPHYMH, OOYCJOBJIHBAIOLIHX
BhISIBJEHHYI0 HECTAUHOHAPHOCTE MHOTOJETHHX NaHHBIX 110 MOA3EMHOMY
CTOKY, TpebGyeTr AajbHeHIUHX HCCJAeAOBaNHH C MPHBJCYEITHEM DPe3y.Jib-
TATOB aHaJH3a NAaHHLIX 110 OcajKaM, TeMiepaTtype BO3ayXa H APYTHM
KJAHMATHYECKHM XapaKTepHCTHKaM.

B cBsisH ¢ TeM 4TO 3MOMPHYECKHE OIEHKH BHYTPHPAJLHOH KOppe-
JAANHA MeXAY CMEeMHBIMH uJeHaMH psAa no AaHHBIM HHAHBHAYAJDL-
HBEIX BPEMEHHBIX PHAOB COAepKaT GoJybluHe cjay4daHnbie OLIHOKH H3-33
HX OTHOCHTEJbHOH HenpodoJKHTENIbHOCTH H CHCTEMATHYECKHE NMOrper-
HOCTH, MPOBEPKA THIOTe3bl CTALHOHAPHOCTH MAONOJHHTEJLHO NMPOH3BE-
JleHa 10 NaHHBIM CAHHOrNO AJA BceX PsAoOB MOJA3€MHOT0 CTOKa 3Have-
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Hus r (1), pasuoro 0,52, onpeaeneHoro Kak cpeaHeB3BelUIeHHOe AJA
BCEH COBOKYMHOCTH H HCNPABJCHHOro Ha cMelleHHe. YKasaHHas 1po-
BEpKa B ULEJOM MNOATBEpP/AHJAA MOJYYeHILEe paHee BHBOAbLI, HCKJO4Ye-
HHE COCTaBHJIH JIBA p#Aja C MaJbIMH 3HaueHuwsMH r (1), Kotopeie mo
Kpurepuio CThioleHTa NEpeliH B paspsid cTalHOHapHBIX, W, Haobo-

pot, oaHH pan ¢ r (1) =0,72, Koropuiii no kpurepuio CTbloaenta oka-
3aJicfl HECTALHOHAPHBIM.

5.5 UHKJIHYECKHE KOJIEBAHHS NOA3ZEMHOTIO CTOKA

Jas BHABIEHHA 3aKOHOMEpPHOCTEH MHOroJeTHHX KoJeGaHuii noa-
3EMHOI0 NMPHTOKA B PeKH B KayecTBe OCHOBHBIX [IPHEMOB HCHOJb30-
BAHLI aHAJIH3 TPYNIHPOBOK JE€T pPasjinuiiol BOAHOCTH H AJHTEJILHOCTH
H cnocol CraaHBallHg € NOMOLLLIO OHHOMHAJLHOTO (HABLTpA.

OCHOBHLIM CTPYKTYPHHIM 3JIeMEHTOM BpeMeHHOro psaaa awoboft ru-
POJIOTHUECKOH XapaKTePHCTHKH ABJAAIOTCA CEPHH, HAH TPYNNHPOBKH
MaJIOBOJAHBIX H MHOrOBOJHLIX JIET pa3JjiH4yHOi AJHTEALHOCTH H BOAHO-.
ctu [70, T1].

Ananus (akTHYECKHX BpEeMEHHBIX PHAAOB MO3BOJAET ONPeAeSHTh
HayaJlo H OKOHYaHHe (a3 NOBHILIEHHOH W MOHHMKEHHOH OTHOCHTEJLHO
Kakoro-jiu6o (pHKCHPOBAHHOrO 3HAYEHHH BOJAHOCTH, BEPOATHOCTH HX
NoABJEHHA (NOBTOPAEMOCTh) M AJHTEeALHOCTL. IloBTOpsieMocTs rpynn
JeT pazauunofi BoAHOCTH Beipaxaercs B % or o6ulero uymcna rpyn-
nupoBok R, aanteabnocth — B Y% or obmero uncaa Jjer psaaa N [7]

Kak nokasbiBaer aHaJH3 pe3yJLTAaTOB pacueTa MNOBTOPAEMOCTH H
JJHTEJbHOCTH TNEpPHOAOB MNOBBILICHHON H NOHHMKeHHOH OTHOCHTEJbLHO
MEJHaHbl BOAHOCTH AJsA pPasiHYHLIX BAPHAHTOB COBOKYNMHOCTEH Bpe-
MEHHBLIX PANOB [0J3EMHOro CTOKa, pacnpejieleiHe TpynnHpPOBOK JeT
pasaHyHOH BOAHOCTH MPAaKTHUYECKH OAHIAKOBOE, XOTS MOMKHO mpocie-
AUTE caabywo TeHAeHlHl0 npeobjalaHHs YHCJIA TPYNNHPOBOK MNOBH-
IHEHHOH BOAHOCTH NPH HX NPOAOJXKHTENBHOCTH MeHee 4 JerT H, Ha-
06opoT, npeobaafnanne rpynn JeT NOHHKEHHOR BOAHOCTH NPH YBCJIH-
HEHHH WX AJHTeAbHOCTH. B nesom noBropseMocTh rpynnHpPOBOK 3aKo-
HoMmepHo yOblBaeT no Mepe pocTa HX  NPOAOAKHTENLHOCTH
(taba. 5.20).

HauGoauumyio noBTOpACMOCTs HMEIOT OAHOJETHHE CEpPHH INOBBl-
IWeNHOH W MOHHXKeHHON BOAHOCTH, KOTOpHle MPHCYUIH NPaKTHYECKH
BCeM paaam noaseMmHoro croka. Ona cocrasaser 38 %, uTo HeCKOAbLKO
MEHBIlUE, YeM MOBTOPAEMOCTh OAHOJETHHX PPYNNHPOBOK B pHAax rofao-
BOrO peuHoro M MHHHMAJBLHOTO 3HMHEro CpeaHero MeciyHOoro cToKa.
[TosTopsieMocTh ABYXJAETHHX TPYNNHPOBOK npuHmepHo B 1,5 pasa
MeHblle H cocTaBaser 26 %.

B smHorosernux xkoJefaHHsX NOA3EMHOr0 CTOKAa IPYNNHPOBKH MO-
BLIIIEHHOH W NOHHAEHHOH BOAHOCTH adunoil 10 aer u Gojee oTMeueHb!
B 24 cayvasx Ha peKax B mnpeaeaax Bcefi TepPpHTOPHH, W3 HHX

B 17 cayuasx onn Habjaoaanich B HECTAIHOHAPHHIX PSAAAaX MO3€M-
HOro CTOKa.
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TaGauua 5.20

MoBTOpREMOCTL H AAHTEALHOCTH TEPHOADB MOBKILENHON M MOHWKEHHOR ‘BOAHOCTH I3l PA3AHYHBIX BAPHAHTOD

COBOKYNHOCTEN BPEMEHHLIX PIAOB NOAIEMHOIO CTOKA
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AHAJHM3 JUIHTEJbHOCTH TNEPHOAOB PAa3HYHON BOAHOCTH MOKA3aJ,
UTO, KaK NpaBHJI0, HaHGOJBIIYIO NPOXOJHKHTENLHOCTL HMEIOT ABYXJeT-
HHe TrpynmHpoBKH — 19—21 % ofuwero uucna mer. ILnutesbHOCTH
TPEXJIETHHX rPYNNHPOBOK Pa3/IHYHOH BOJHOCTH B IEJIOM COH3MEpHMA
HJH HEMHOro TNpeBblluaerT AJAHTEJNbHOCTh OAHOJETOK. JlAHTeNbHOCTh
rpynnipoBok GoJsiee 10 ser cocrasasier B cpeanem 6—8 9% or umncaa
JeT, H3MeHAsch OT 3 p0 17 % cooTBeTCTBEHHO ANA COBOKYIHOCTEI
CTALHOHAPHLIX M HECTAllHOHAPHBIX PSALOB NMOA3IEMHOIO CTOKA.

Onnoft M3 BaHBIX XapaKTePHCTHK pacnpeiefeHus FPyNNnHPOBOK
MaJOBOAHBIX H MHOrOBOJAHLIX JI€T B PSAY rOAOBHIX BeJHYHH SBJAETCH
HX CpPeAHAs AJHTEeJbHOCTb NPH PAa3JHYHBIX 3HAUCHHAX obecrneyenno-
CTH KBAaHTHJIA, OTHOCHTE/LHO KOTOPOro OHH ONpelesioTcs,

Cpeansifi NPOAOJNKHTENIbHOCTE TPYMIHPOBOK Pa3NHUHON BOAHOCTH
OTHOCHTEJILHO KBAHTHJA obecneveHHocTbio 50 % ans Beeilt coBokymnHo-
CTH PHAOB MOA3eMHOro croka cocrasiser 2,61 rona. Ilpu ypennye-
HHH OOECTIeueHHOCTH, XapaKTepH3ylomeli BOAHOCThH AHAJH3HPYEMOTro
TiepHOAa, OYEBHAHO, CPEAHAS MPOAOJIKHTENLHOCTE FPYNNHPOBOK MaJo-
BOANBIX JICT, MPeACTaB/AIIMHX HAHOOMBLUIHA HHTEPEC NPH H3IYUYEHHH
NoA3EMHOro cTtoka, Oyaer ymenbwathed. Tak, mo gaHuelM 28 craHHO-
HapHBIX HENPEpBIBHLIX PSAOB NNOA3EMHOr0 CTOKA 3TA BEJHYHHA YMEHb-
waeres or 2,6 ao 1,1 cooTBeTCTBEHHO NPH YBeJAHUYCHHH OGecHeyen-
HocTH ot 50 mo 95 % (raGa. 5.21). [lpn sTom Aas nepHOAOB BOAHO-
cTH oGecnedennocTeio 95 % u Goaee xapakTepHsl B OCHOBHOM
oanonetku (86,7 %) npu HesHAUHTEJALHOM UHCJIe ABYXJETHHX Tpym-
nuposok (13,2 %).

B uenom nas paaoB noaseMHOro CTOKa OTMeuaeTcs 3HAYHTEIBHO
Goablian TeHAeHUHs K (OPMHPOBAHHIO AJIHTEJNBHBIX FPYNNHPOBOK Pas-
JIHYHON BOANOCTH MO CPaBHEHHIO C PSAAAMH TOJOBOTO PCYHOTO H MHIIH-

TaGauna 5.21
lMoBTOpseMoCTL TPYNNHPOBOK JAeT NOHWKEHHON OTHOCHTEALHO 3ARAHHOIO
KBaHTHAS BoanocTH (P ) aast cTAUMOHAPHBIX HENpepLIBHBIX PAAOH
NOAIEMHOIO CTOKA
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MaJLHOrO 3HMHEro cpefHero MeCsa4HOro CToKa. IdTO NoJOXKEeHHe Haxo-
AHT TOATBEPHIAEHHE B MEHLIUCH NOBTOPSIEMOCTH ONHOJETHHX CcepHil
NOBBILICHHON H NOHHAKCHHOH BOJHOCTH 33 CYCT YBeJHUENHd MOBTOpSe-
MOCTH ABYXJETHHX H OoJiblled NpoAoJKHTENLHOCTH TPYHNHPOBOK.

B nanbonee ofmem clyuae MaTeMaTHYeCKasi MO MHOIOJETHHX
KOJeOanui NOJA3EMHOr0 CTOKa MOMKeT ObIThb NpeAcTaBjena B BUIE Tpex
COCTARJAWUINX: TpeHjxa, UHKJOB M cayuaitnoli cocrasasiouwei. Kax-
ABIH KOHKPETHLIH BpeMeHHOH psii NOA3EMHOr0 CTOKA MOMKET BKJIIO-
1dTh KaK BCe TpH, TAK H OAHY HJH ABC H3 39THX COCTABASIOLIHX
B 34BHCHMOCTH OT CTAIlHOHAPHOCTH H CTeMelH BHYTPHPAANOH CB3AH-
HOCTH. O4eBHAHO, 4TO TPENAOBAS COCTABJAIONIAN MPHCYIIA HECTALHO-
HapHoOMy Mpoueccy H BBIABHTbH €€ MOXKIO TOJNbKO MO AOCTATOYHO AJH-
TeJbLHLIM PAlaM AaHHLIX. .

Llukanueckne kodeGaHusi, BHIPAMKAKWIUIHECHd B HOCJAEAOBATENLHOM
YepeLOBAHHH TPYINIHPOBOK MHOTOBOANBIX H MaJOBOAHBIX JeT, TNpH-
CywH JmoboMmy BepoaTHOCTHOMY npoueccy. Oanako HauboJsiee 4eTKo
H 3aKONOMEPHO OHH MPOABJSAITICS B PAjlax, WICHB KOTOPHIX KOPpeJisi-
THBHO CBfI3aNbl MeXAy cofOH, KOTJa He OnpaBiblBaeTcs cTaTHCTHYe-
CKa# TFUMOTe3a 0 CJAY4YaHHOM MOPAJKe 4HepejOBalHA TPYHIHPOBOK JeT
C MOBLIIIEHITON H MOHHKENHOH BOAHGCThIO.

laa anannsa nuKIHYECKHX Koachaluil B psifax nojA3eMioro croka
B HACTOANICH paboTe HCIN0JB30BAIl CMNOCOO MOCJAeAOBATENLHOTO nap-
HOro ocpeineHus ujieHoB HexogHoro psaga go 10 crynenn (GuHOMHAJNB-
ITBIH (PHABTP €O CKOABb3AWMM | 1-netHuM ocpeanennem) [76, 79].

[Ipumenenne ykaszanHoro cnocofia MaTemMaTHuecKol (HALTPALHH
NO3BOJAET HPCACTABHTL BPEMEHHOH PsJ B BHAC NMEPEMEHHOTD YPOBHS
(AUHAMHYeCKOH cpegHefi) M CAyYallHLIX OT HEro OTKJOHeHWil.

Ananuz peayabraToB nokasaa (ra6a. 5.22), uTo AJH AHHAMHUE-
CKOro cpeiHero cTalHOHapHLEIX PAAOB MNOA3EMHOr0 CTOKa CPeaHsis npo-
JOJNAHTE/IBHOCTL NePHOAOB Pa3AHYHOH BONHOCTH COCTABJNET NMOPAAKA
7 Jier, MpH 3TOM NPOAOJNKHTEJNLHOCTh MAaJOBOAHBIX (a3 BO BCeX cay-
yaax menplue MHOropoJAHHX (Ha 3—13 % ); cpeanss nponoamuTeNAb-
HOCTL NEPHOAOB MNOBBIMEHHOH H NONHMKCHHONH BOAHOCTH AJS COBOKYII-
HOCTH CTAUHOHAPHLIX HecayuyaHHBIX PAAOB cocTasiaser 7,7 Jer, a mnas
cJayuaiHblX pajaos— 7,3.

Has panos nepeMennoro ypoBHs (AuHaMHYECKOTO Cpeanero) Ham-
fosee xapakTepHbl (aszw npooKHTENbHOCTBIO 5 Jer (20 Y% obuero
YHCaa nepuoaoB) u 8 ger (14 Y%) ans coBokynnocTH HecaydalHBIX
BRIOOPOK. [l/ist COBOKYNHOCTH chayyalibix psgoB npeobiaganue has
KAKOH-JIHOO NPOAOJIKHTENBNOCTH BHEIPAMKEHO He #ABHO, HauboJee ya-
CTO BCTpeyaTcd (asel npopoJkuTensiiocTsio 2, 3, 6 ger (11 %),
10 ner (8 %), 13 aer (6 %).

Aunanu3 CTPYKTYpPHI MHOTOJETHHX KoJeGannil nmoA3cMHOrO CTOKE BO
BPEMEHH M MPOCTPAHCTBe Ha OCHOBe pPAAOB JAHHAMHUYECKHX CpeanHX
[I03BOJISIET JOCTATOYHO HALENHO BBISIBHThL LHKJAHUCCKHE KoJebaHHs,
OCBODOMIEHHEE OT CAYYailHOH cOCTaBJAIOICH H ABJAIINHCCH CJael-
CTBHEM 30HAJBHBIX H3MCHCHHH KIHMATHUECKHX (aKTOPOB H hakToOpOB
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Tatunna 5.22

XapakTepucTuka NepHOAOR PAIIHYMHOA BOAMOCTH B pAAAx
AHHAMHYECKHX CPEAHMX MOAZEMHOr0 CTOKA

C
XapakTepHCTHKA Ogutan n.’;f.ﬁﬁf'
COBOK YNHOCTH Koanye- XapaKkTepHcTHKA Hrcao NPOASA- | wutean-
PRAOE NOgIEMHOro cTHO nepuogon NEPHOROE | MHTENB- HOCTD
CTOKA prRAos R HocTL, NepHOJOE
ner o

Craumonaphue 51 Muorosoauni 95 738 7.8
Manosoaiuf 80 564 7,0
Beero 175 1302 7.4
Craunonapuue  cay- 36 MHoroso st 68 527 7.8
uaiHle Manosoguuii 57 390 6,8
Beero 125 917 7,3
Craumonapusie Hecay- 15 Muorosoansii 27 211 7.8
qaiuLe Manosoansi 23 174 7.6
Beero o0 385 7.7

noacTHAalomel nosepxnocTH. OHAKO HACTYN/EHHe H OKOHuauue (has
PasAAYHOR BOAHOCTH, @ TaKKe HX NPOAOJIKHTEALHOCTh B (haKTHYECKHX
pAlax AHHAMHYECKHX CPCIHHX HA peKax B npeaenax HeSOJBIIHX OAHO-
poAHbIX (pH3HKo-reorpadHYecKHX PaROHOB M Aaie COCEAHNHX BONOCHO-
PoB B OO/BLIIHHCTBE CaAy4daeB MEHAIOTCA B IMHPOKHX mpelenax.
B cBA3H ¢ 3THM OKa3aJoCh 3aTPYAHHTEJALNEIM BHSBHTL 3aKoHOMep-
HOCTH HHK/JIHYECKHX KOJeOaHHH NoA3eMHOro CTOKa Mo OTAEJbHEM 00h-
CKTAM, PpacnojoKeHHbIM MO IMHPOTHHIM H MEPHAHOHAJLHLIM TIPO-
(huiisiM, KaK 310 NpHHATO B paae pabot [34, 76]. ITostomy B Kauecrse
OCHOBHOTO [IpHEMa aHa/H3a HCTNoAL30BaHO oGoblleHHe XapakTtepH-
CTHK BOAHOCTH AHHAMHYECKHX CPEAHHX, BLIPAXKENHBX B MOAYJALIHYX
Kos(huIHeNTaX, AN OGBEKTOB €O CTANHOMAPHLIMH PAAAMH NOAZICM-
Oro CToKa B mpeaenax OTAeAbHHX paifioHos (Taba. 5.23). Moayibubie
KOI(PHIHCHTH 418 KOHKPETHOro O6BeKTa BBIYHCAAJHCH MO OTIOILIC-
HHIO K CpealieMy AHNaMHUECKOro psaa, ocpeaHeHHBle HX 3Hauelusd
Onpeaeasiiick Kak cpellHee apudMeTHUYCCKOoe H3 3HAYeHHH no BeeM
ocTam B lNpejenax BLIACJEHHBIX (HIHKO-reorpaduueckux paioHoB.
IKCTPEMANLIBIC JHAUCHHA MOAYIbHBIX KO3DPHUAEHTOB Kyaxe W Kunn
BHIOHpAJIHCh H3 OCPeAHEeHHBIX 33 OTAEALHBLIC TOJB 3HAYEHMHH.

Ocpelileniitie 110 pailoHaM MHOTOJIETHHE KOJeGaHHs MOAY.ILHBIX
KO3 (HUHEHTOB AHHAMHYECKHX CPCAHHX MPEACTABJCHH Ha puc. 5.13.
Ananns COBMELICHHBIX XPOHOMOrHYECKHX rpadHKOB NO3BOJSET caeaaTh |
CAeyiolHe BhBOJHL.

st MuorofeTHHX KoJaebaunil JHHAMHYECKHX CpeaHHX oTMeuaercH
HAJIHYHE MAJIOBOAHLIX H MHOTOBOJHBIX (a3 pasnHyHON AJIHTEIBHOCTH
H WHTEHCHBHOCTH KaK BO BpPeMcHH, Tak W B npoctpancrse. das [ n 2
paionoB (GacceiiHbl pek ceBepHHIX Mopeil) xapakTepna ouellb He3Ha-
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YHTEJIbHAA aMIIHTY[la H3MEHeHHH MOAYJbLHBIX KOo3((HUHEHTOB AHHA-
Muueckux cpeanux ot 0,91 go 1,08, uto npuBoanT K nossaenuio ¢as
CAMOH PasJHYHOH MNPOAGIKHTENLIOCTH, HacTo ouellb caabo Bwuipa-
AMEHHBIX (npogoJukuTeasnocts |—3 roaa npu K=098+102). Ipu
NpoABHKEHHH Ha BocTOK (Oacceiin p. Tleuopnl) KoauyecTBo an-::rruux
He SIBHO BhHIpaKciHHX (pas ysennunsaercd. [lns paiionos 3 u 4 (10kK-

K

Ill" B 1
1,0
2.9

1,1
1:nr 2

0,9

12r

1,0

ﬂ.ﬂ T
1.2

1,0

0,8
1900 1910 1920 1830 1940 1950 1960 1970 1980 e

Pue. 5.13. Muoroaerhine KoaeGanns AHHAMHYECKHX cpejlHHX NOJA3€MHONO CTOKa B MO-
AYABHHX KOI(POdBuUHenTax s orienvHsix ¢usnko-reorpaduuecknx paiflonop.
I—4 — womepa pafionos mo Tada. 5.23,

Hasl YacTh H3y4aeMoOill TEPPHTOPHH) AMIJIHTY/A H3MCHEHHH MOAVJIABHBIX
HDS(P{I}HILHEHTDB yBeqlHuHBaetcs H cocrabaser or 0,81 go 1,18, dasm
pPasiaHYHOH BOJHOCTH YeTKO BbipamKeHbl, HX npﬂﬂﬂﬂ}H:[TEﬂhHﬂL‘Th H3-
Mmensiercss oT 3 no 16 Jger.

B wesom B 3anannofi wactn Teppuropuu (pa#onul [ m 3) nocra-
TOYHO YETKO MNpPOC/IeKHBAKOTCH ABAa MHOTOBOAHBIX H JIBA MaJIOBOAHBIX
nepuoaa. 10 MHOroroARbIH mepwoa 1924—1935 rr. ¢ MakcHMagb-
HBIMH MOAYJbHBIMH kKo3(pduuuentamu or 1,07 na cesepe po 1,15 Ha
wore u 1948 (52) — 1963 (64) rr. ¢ moayJabHLIMH Ko3(dHiHeHTaMH
[,08—1,18. Majosoansie mepHoAsl npuypodensl K 1937—1947 (51) m
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Kk 1965— (1976) rr. ¢ MHIBMAILEBIMH MOAYJAbHEMH KO3 QHIHENTAME
coorercreenns 0,95—0,81 u 0,93—0,85.

B BocTounofi yacTH TEPPHTOPHHM MPOCTPAHCTBEHHBIE 3AKOHOMEPHO-
CTH MHOroJeTHux kKoJgeOaHHH NOA3eMHOr0 CTOKA MNPOCHeHBAKTCS
¢1afo, B NepBYI0 Ouepelb M3-3a HEBBIPAMKEHHOCTH (a3 BOAHOCTH Ha
cepepe, B Gacceiine p. [Neuoput (paiion 2); no xapakrepy MHOro.er-
HHX KoJeGanrii mojA3eMHOro CToka 3TOT paHoll HMEeT MHOro OOlero
¢ pafioHoM I, uTo 06BAcCHAETCH NpeobianaiineM CeBepHOro BAArone-
penoca.

Ins paiiona 4 (6acceiinm pexk Bsirkn m Kawmbl) nepuoasr pasiny-
HOH BOAHOCTH BBIpaXXeHbl UCTKO; (DOPMHPYSICH B Pe3yinTaTte COBMECT-
HOTO BJAMSIHHA 3aNajioro W CEeBEPHOTO BJaronepeHoca, OHH MO CBOEH
BpEMENHON XapaKTepPHCTAKE H NMOKa3aTeJsM BOJHOCTH OTJAHYAKTCA OT
ocrajbiiofi TeppuTopHu. Tak, MHorosojaHomy nepuony 1942—1950 rr.
(Kyaxe=1,17) n manosoauomy nepuoay 1951—1961 rr. (Kmm==0,86)
B JApPYrux pefioHax COOTBETCTBYIOT MPOTHBONOJAOKIbLIE N0 BOANOCTH
thasml.

5.6. OLEHK TIAPAMETPOB PACNPEJLE/IEHHS
BPEMEHHBIX  JlIOB

MHoroseTHHe 3HAYEHHS [IOJ3EMIOro MNPHTOKA B PEKH, KOTOpHIE
MOMKHO pacCMaTpPHBATL B KauecTBe [oOKasaTeJed ero ecrecTBeHHOH
H3MEIYHBOCTH, TAK XK€ Kak H Aas APYriX XapakTepHCTHK peuloro
CTOKa, ONMpefeNsiloTcid Ha OCHOBE MPHMCHEHHs anaJHTHYECKHX (YyHK-
UHH pacnpefesieHHs eXeroinblx BEePOSiTHOCTEH NpeBbilenns.

Jlns crna <HBaHMs W 3KCTPATIOJSLHH 3MNHPHYECKHX KPHBBIX ofec-
NeYyeHHOCTH © DJ3€MHOr0 CTOKa NPHMEHAJOCh TpexnapaMeTpHuYeckoe
ramMma-pacnpeojiefieiye Kak yHHBepcaJbHOe NpH JI0OOM COOTHOUIEHHH
Cs/Cy. Jlisi OLIEHKH CTATHCTHYECKHX NapaMeTpoR AHAJMTHUYECKHX KpH-
BulX pacnpepenieHdsl Con U Csp MO HMCIOUIHMCH JAHNBIM O MOA3EMHOM
CTOKe HCMOJb30BaJcs MeTod MoMenTos [67].

ITo panupim 70 psifoB MOA3EMHOTO CTOKa B TipeAejax H3yyaemoi
TEPPHTOPHH CMelleHHble oueHkd Kosa(guuuentos Bapuauuu C.y n3me-
usiorea ot 0,10 no 0,40; npu stom B 40 cayuasx (57 %) Cun<0,20,
B 66 cayuaax (94 %) C..<0,30. 3HaueHuss OTHOCHTEJALHBIX CPEAHHX
KBaJpaTHuUecKHX mnorpewHocreil onpeaeneius C,, METOAOM MOMEH-
TOB (Ec,,) HEMOCPEACTBEHHO MO MMEIUIMMCH BPEMEHHEIM PHAAAM HOI-

3eMHOT0 CTOKA NPOAOJKHTENABHOCThIO n Jer 1o dopmyae (5.2) ue
npesuimanr 12 9% npu naunbonee xkectkux yeaoBuax (Cun=0,40,

n=40 Jaer)
| 4-iC2
E":I:m == '\/T lﬂﬂ% » {5.2}

[lonpaBka Ha CMEIIeHHOCTD npu r (1)=05 n n=40 He npepmiaeT
2—4 % ‘o1 Con. :
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Tatamna 5.24

3navuenns Ko3(pQHUMEHTOB BAPHAUKM W ACHMMETDHM IR OTAEABHBIX pslos
NOA3EMHOrO CTOKA

™ ) CooTHOWI= Y He E
= @ C../C 5=
= 25 a el =g
= Pexa — nocT g= = o &
= EHs = B
o - et 3:-?:
= ?%E - e & -1 apo
2 csg 5 o KT noatop Sas
8 | Buiserga — r. CHKTHE- 0,14 0,17 1,5 0 0,54
Kap 0,70
7 | Buierga — c. Maaas 0,15 0,04 0,3 0 0,37
Kyaxba 0,57
12 | Muuera — 1. Kyaoropu 0,15 0,35 2,3 2 (0,41
(0,69
10 | Yerea — c. Hlanrane 0,19 0,15 0,8 0 (3,30
16 | Mesens — 2. Manonuco- 0,17 0,93 5,5 6 0,51
ropcKas 0,63
26 | llnaema — c. Tpycoso 0,18 (.26 1,4 ( 0,34
0,69
18 | IMeaa — a. HrymHogo 0,18 0,10 0,6 0 0,38
30 | Cace — 4. HxnHoBO o 0,25 | —6,10| —0.4 ] 0,34
0,
31 | Tuxpuuga — a. lopeay- 0,23 0,47 2,0 2 0,57
xa 0,54
37 | 3an. Neuna —r. Bnu- - 0,25 0,66 2,6 ? 0,39
TelcK
41 | Moaora — c¢. Cnac-3a- 0,30 0,73 2,4 4y 0,45
Bepeskbe 0,65
46 | Yiika — r. Maxapben 0,22 0,72 3,3 4,0 0,65

3uauenus Kosbdunuwenton acummerpun Cyy Ges nonpaBkH Ha cMe-
ueHHoeTh uaMenswored or —0,51 no 1,43 npu cootnowenun C,/C, or
4,0 po 6,1. Hapexnoers onenok Cgy, MNOAYUEHHBIX N0 BhIOOpKaM
B cpeanem 40—>50 unedos, oueHb He Benuka. Ilostomy o6whiuno 3ma-
e Cgn ONPEAGJAOT MYyTEM noadopa HCXOAA H3 JYYIIEro coBlaje-
HHSi TEOPETHUYCCKHX H 3IMIHPHUECKHX KPHBHIX oO€cneyeHHOCTH [pH
pasanunbix cooTHomwenunx CsfCy.

Ananu3 noayveHHbIX METOAOM Il-:::,tr.ﬁnpa cootHoweHHH Cy/Cyy ans
20 pAAOB MOA3EMHOrO CTOKE PANHYHOR NPOACJIKHTENLHOCTH YKAa3hl-
Baer Ha ux OGoapuoi ananasod — ot 0 go 6. [lpu stom Hpﬂﬁnﬁe Ina-
YeHHs MOryT HaGJi0AaThCs Ha OOBEKTAX C NOCTATOYHO BHICOKOH MexK-
paanoil koppeasuuen (raba. 5.24).

B cBf3H ¢ 3THM NPEACTABJAAIOT HITEpeC pesyabTaTbhl COBMECTHBHIX
neeaenosanni nadopatopun noaszemuoro croka I'TH n kadenpu rua-
pounporiozos JITMH (1982 r.) no onpenenentio CTaTHCTHUECKHX [1a-
paMeTpoB KPHBBIX pacnpejefenns MOA3EMHOr0 CcToKa. B KauecTtee HC-
XOAHOH HHQOpPMALHH HCNOJL30BAHB AaHHBIE MO NOA3EMHOMY NHTAHHIO
68 pex ua tepputopun Heuepnoszemuoit 3onet PC®CP, nonyyeHhbie
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METOAOM TEeHEeTHuecKoro pacujeHcHus ruaporpacdos pek. IlIpoaoi-
JKHTEALHOCTh HCXONBIX PSAAOB 1043€MHOr0 CTOKa H3meHAnach ot 17
10 47 JeT, npH 3TOM TOJABKO A NATH PAAOB NPOAOKHTENLHOCTD
coctrapusaa 40 ger u Goaee. Onpeaenedde Cy OBJIO NMPOH3BELEHO HA
ocHoBaHHH nojbopa cooTHoweHHH Csy B Cyp ANIA TEOPETHUCCKOH KPH-
poii o6GecneyenHoctH [lupcona I11 THma HcxoAas H3 YCJAOBHS MHHH-
MAJbHOTO PACXOMKACHHS SMIHPHUECKONR M TEOPETHUECKOH KPHBHIX 00ec-
[MeYeHHOCTH B O0JacTH MaJiblX 3HAueHHi noAseMHoro croka (npu P>
=80 9%). lna oueHkH coBHafi€HHA SMIHPHYECKOH H TEOPETHUYCCKHX KPH-
BLIX OGEclneueHHOCTH HCNONbh30BAJCH KpHTepHH cordacua nw® [79]:

ne?= T]n i E! (P,—P})*, (5.3)

roe P; 1 P;* — cOOTBETCTBEHHO TEOPETHYCCKHEe H 3IMNHpHYyecKHe olec-
neyenisieé 3Hauenus NoA3eMHOro CToKa.

[To gaHHLIM YKa3aHHLIX HCcJeaoBalHi ONTHMaJbHble COOTHOILIEHHH
Ciu/Con cocTaBuan: Ca=0 B 30,9 % cayuaes, Cq/Cin<0,5 B 64,7 %,
Cen/Con<2,0 8 76,5 % cayyaes.

Jasg noayuenua Godee 00LeKTHBHOTO NPEACTABJEHHH O llapaMmer-
pax pacnpeflesienns BPeMEHHbIX PAAOB NOA3EMHOTO CTOKA OblJI HCHOJL-
soBal Mmeton OObLeJIHHeHH: B OOHH CTATHCTHYECKHHA PfAA JaHHLIX IO
HECKOJABKHM TOCTaM B OLHOPOAHOM (HIHKO-reorpaHyecKoM paHoHCe.
[Mpuem ob6beanHeHHs B OAMH P NPUBOAHT K CYHIECTBEHHOMY YBE/IH-
yenHio o0wema HHQOpPMalHA H, CJAeJ0BATENbHO, K YBEJIHUCHHIO TOMIHO-
CTH H NaJIeXKHOCTH ONpeneseHHs napaMeTpoB pacnpefeseHus, O0THO-
CHTEJILHBIE CpelHe KBaJAPaTHYeCKHE [OTPeNInoCcTH KOTOPHIX B 3TOM
cJydae yMeNnpllaloTcd B HECKOJILKO pas fake B CPaBHeNHH ¢ CamLIMH
NJHHHLIMH PHAAMH; V151 KOPOTKMX PAAOB 3TO yTouienue eule OGoJee
3HAUHTEJBHO. : ¥

[To xapakrtepy o6IIHX (H3HKO-reorpaduuIeckux H KJAHMATHUCCKHX
VCJOBHA B mpefenax H3yuaeMmoH TEpPpHTOPHH JAJA YKasaHubiX [eneH
6LIH BHOeJenbl yeThpe pafioHa (ta6a. 5.25): 1) Gaccefiiinl pek Ce-
BEpHBLIX Mopel (HoMepa noctos no ta6a. 5.2 1, 4, 6—8, 10,12, 14, 16—
27), 2) Gacceiinu pexk banrniickoro mopst (Ne 20—37), 3) Gaccefiuu
Bepxueli Boarn, [Henpa u [ona (Ne 38—42, 44—52), 4) Gacceiinnl
pek Bsatku u Kamn (Ne 53—61, 63—70). .

B coorBeTcTBHH ¢ MeToAHKoH I'. A. Asexceesa (2] oO6beaHHEHHE
roAOBOr0 MOA3CMHOrO CTOKa NO OTAEJbHHM O6heKTam B OAHY COBO-
KYMHOCThL NPEANoJarajo cAeAYIOLIHe 3Tanhbl:

l. Tlposepka cratHCcTHUECKO# OAHOPOLHOCTH MaTepHala, Hameyae-
MOro K o0beAUHENHI0 B OJHH CTATHCTHUYECKHH Pl

1.1. ITpoBepka OTCYTCTBHA CYLIECTBEHHOTrO PasJIHYHs MEXKIY 3IKCT-
pPeMaJbHLIMH H OCTaJILHBIMH UYJeHaMH p#Aaa, T. €. NPOBEpKa npeano-

JIOKEHHA, YTO BCC HYJICHLI EHﬁﬁFEH NpHHalJeRaT OAHOM ]‘EHE])H.TII:-HI.'}H
COBORKYMHOCTH,.

12% 347



Tatnua 5.25

Ouenka napameTpon o0BEAHHEHHBIX KPHBHIX pacnpefeieHHs NOAIEMHOIO
CTOKA N0 OTAEJALHBIM pPAHOHAM

Pailiown
MNapamerpu ofpeguneniofl Kpusoi
pacnpeacacHis

il rin e e
Uuncao obueaHndAeMsly paios 18 8 14 17
(6mee wHeM0 3IMNHPHYECKHX Touek, n 844 393 763 814
Cpenuas npofojdxkHTedsHocTh paga N 46,9 49,1 54,5 47.9
Cpenuuii KoshpHUHENT Koppeasiiii MemiLy 0,42 0,38 - —
CMEKHBIMH wietiaMH psjga r (1)
Cpeatinit KospPUUHCHT KOPPeAAIHH MERKY 0,29 0.70 0,37 0,42
OObeIHHeHHBIMH PHIAMH D
Koadpunuent papuaunu Cp 0,16 0,25 0,21 0,22
OtHocuTennHas cpegisis KBaapaTHuecKas 0.1 0,2 2,6 2,5
norpewtiocts Cy (£c,%)
Kosdduunent acummerpun Cg 0,27 0,60 0,61 0,30
OrHocuTeapias cpeanas KBalpaTHueckas 1no- 9,1 14,6 10,0 9,8
rpewnocts Cs (ec_ %)
CooTitoleH e E,,f“f.‘;. (pacuernoe) 1,64 2,42 2,92 1,39
Coornipwenne CJCy (moabopos) 1,5 2.5 3.0 1,0

BoisiBierne HepenpeseHTAaTHBHHIX YJeHOB B HHIHBHAYAJLHBIX psi-
Aax MOA3EMHOro CTOKAa MPOH3BOAMJOCH ¢ MOMOMILIO HEMmapaMcTpHue-
ckoro kputepus lukcona [83] npu yposue snaunmoctn 5 %. M3 Beex
HCCJIEOBAHHLIX BBIOOPOK TOJNLKO TPH PAAA COMEPKAJH [0 OLHOMY
HEPCHPE3CHTATHBHOMY uJieHy, MPH 3TOM 3HAYHMO OTKJOHAJHCH TOJBLKO
HauBblcliHe uwieHsl pajga (p. [lawa — c. Yacosenckoe, 1958 r., p. Ber-
ayra —nrt Berayxckuit, 1953 r., ¥pa—r. Kpacnoydpumck, 1946 r.).

1.2. TlpoBepka craTHCTHUECKON OZHOPOAHOCTH COBOKYNHOCTH 3MIIH-
pHYECKHX pacnpejesenHii NOA3eMHOT0 CTOKA OCYLIECTRJAJIACh MyTeM
CPaBHEHHA HX ¢ OOLeJIHHCHHOH KPHBOH HCXOAS H3 COOTBeTCTBHS OG-
HOCTH THNA (YHKIHN pacnpeiejeHHsl H PABEHCTRA BCEX €ro MOMEHTOB
C NOMOlLpIO HenapameTpHueckoro Kpurepua Koamoroposa npu
5 %-HoM yposHe sHaunMocTH [79]. OObemHHEHHbIH anaiW3 [POH3BO-
ANTCH AN MOAYJALHBIX KO3(D(QHUHEHTOB, YTO NPHBEJO K HCKJIOYEHHIO
HEOAHOPOAHOCTH MO CPeIHHM 3HAUEHHAM.

YKasauubifi ananu3 umeroweiics kuopmaiud (npu stom 6es npej-
BAPHTENILHOrO HMCKJAKYEHHS HeCTAalHOHAPHLIX PANOB) NOKa3aJ ee BH-
COKYI0 CTATHCTHYECKYI0 oaHopoaHoctb. M3 ofuiell COBOKYMHOCTH 110
KpuTepuio coraacusi KoamoropoBa OblJiH HCKIIOYCHE TPH SMIHpPHYE-
CKHX pacnpefesieliis, OTKJIOHEHHS KOTOPLIX OT 0O0LEAHHCHHON KpHBOM
OKA3aJINCh 3NAYHTENLHBIMH NPH MPHHATOM YPOBHE 3HAUYMMOCTH B 5 Y.
910 ABa nocTa B TepsoM paiiode (p. Bosowka — g Toponosckas,
p. ¥Yca—ec. TletpyHb) u oauH noct Bo sropom pafione (p. lenoun —
c. 3anoJane).
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2. Ha oCHOBaHHHM CTAaTHCTHUCCKH OAHOPOJAHOrO MarTepHaja OLIIH
noCTpoeHs ofbeaHNeHHbIe KPHBLE pachpefeNeHHs JAAs KaxJloro Hs
BLIJIGJICHHBIX YeThlpex paioHOB MnyTeM TpPYINNHPOBAHWA BCeX OIAHO-
POAHBIX SMIHPHYECKHUX JAHIBIX B OLHH palkupoBaunbii paa. Ouenka
napaMeTpoB obneinHeHHOM KpuBo# pacnpepenenus (Cuu, Csm) npo-
H3BOMAMAACH METOJAOM MOMCHTOB C y4yeToM ofbeMa HEe3aBHCHMOH HH-
dopmanuu [2].

Pacuer oGhema ne3apucuMoi uupopmaunn Nys, comepxaulefics
B O6beAHHEHHOM psjly H3 [ KOPPeasiuHOHHO CBJA3aHHLIX BPEMEHIbIX
PAAOB, NPOH3BOAKJACH MO HUTEpNoaAsuHOHHOK hopmye

Nua= Ny F Na(1-—R) 4+ N3 (1 —R3) 4. . .+ N, (1—R), (5.4)

rae N, Ns, ..., Nj—uncyo aetr HabawgeHHii B Kaxj1om H3 [ nocros,
pacnonoXenHulx Tak, 4robm N, =N,= ... Ny; Ry, Ry, ..., Ri— noa-
neift Ko PHUHEHT KOPPeJsSUHH MEeXAYy BPEMEHHbIMH pAgamMH HOpma-
JH30BANHBIX 3HAYEHul.

OTHOCHTEJIbHLE CpeAHHEe KBaApPaTHYECKHE [OrpeiHocTH KO3(p(H-
LUHENTOB BapHAUHH BLIYHCJAAJIHCE C YY4eTOM BHYTPHDPAAHOH KoppeJas-
uHH no dopmyae Anekceena [3]

e
= Af (1 36 [ S ol
% 100.%; (5.5)

rae n— obulee uucno wienos psaa; r (1) — kostppHuHeHT KOppens-
IIHH MEMKAY CMEXHLIMH uJeHaMH psa.

OTHocHTeJbHbBIE Cpealne KBaapaTHUYeCKHe MorpeiHocTH Kos(du-
IIHEHTA ACHMMETPHH onpeaeasiuck no gopmyae

£ = )
'5'HEVT(]'}‘ECEH"J—E’CJHJ'IW%' (5.6) -

PesyabraTel pacuetoB npeActasJeHn B taba. 5.25. Iloaywennwie
IMMHpPHUECKHe OoOBeAHHeHHbe KPHBBE pacrnpeaejelns HenJoxo an-
NMPOKCHMHPYIOTCA TEOpPeTHYeCKHMH KPHBHIMH pacnpenenenus Kpuu-
Koro # MeHkeas (TpexnapaMerpHuUecKoe raMmMa-pacnpejenexve) [pH
cooTBeTcTBYIOUWHX cooTHomeHHAXx C./C,. BeanudHbl COOTHOIIEHHS
C./C,, nonyuennsie noa6opoM ¢ yueToMm 3Ha4YeHHH, onpejc/eHHBX Me-
TOAOM MOMEHTOB MO BCEH COBOKYNHOCTH 3MIHPHYECKHX TOYEK, H3Mme-
uares or ! go 3. Oanako cpeane H HHXHHE 4YacTH KPHBHIX
pacnpeneacuus npu P=>20% pas 1, 2 nu 4 pailoHoB HENJOXO aniipo-
KCHMHPYIOTCS HOpMaJbHuiM pacnpefneneHneM (Cs=0) u ToabKO B pail-
oHe 3 coorHomeHnune C,/C, paBHO OBYM.

[Ipenacrasnno wWHTEpec COMOCTABHTL MNOJYy4Y€HHHEe A OTAEJIbHBIX
paiionoB OUEHKH napaMeTpoB o0beJlHHEHHBX KPHBHIX pacnpeneieHns
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C AHAJOrH4YNBIMH JaHHLIMH, NOJY4YeHHBIMH 70 OTAeAbHbIM HanboJee
NPOAOJIMHTEAbHBIM psllaM nojseMHoro crtoka (raba. 5.26). Ouye-
BUAHO, uTO OOJAbWOH AMANA30H H3MeHeHusi cooTnowennin C/C, no
dakTHUECKHM psjaM ellle pa3 NOATBepPIKAaeT NoJoMkeHHe 0 HeobXo-
JIMMOCTH TDYINOBOrO aHajJH3a NPH ONpefefelHi pacyetiiblX 3HAYCHHH
VKa3aHHOro cooTHoweHus [67]

BbLIBO bl

PeaylipTaThl H3Y4YCHUHA MHOTOJeTHHX KoJeDainfl noJ3eMHOro nura-
HH# pek Ha npumepe cesepHod uacth ETC nospoawnn nosyunTs Bbl-
BOAbLI O HEKOTOPHIX 3aKOHOMEpPHOCTSIX €ero IpPOoCTPancTBeHHO-BPeMEeH-
HOH H3MEHUHBOCTH M CTAaTHCTHUYECKOH CTPYKTYPE BPCMEHHRIX PSIJIOB,
KOTOPHIE HMEIOT 3Ha4elHe /s PAasBHTHS MOCACAYIOWHX HCCHeN0BaHH
H pellleHHsa pAfa HHXKEHEePHO-THAPOJOTHUECKHX H BOAOXO3AHCTBEHNHX
3ajlau.

|. Ananus KoppeasiuMOHHOH CBSISAHHOCTH PSAOB IOAOBBIX 3HAYCHUH
NOA3EMHOrO NHTAHHSA peK, MOJAYUEeHHBIX MeTOA0M pacufieneHHss rHApo-
rpaos, nokasaj, uTo nepebii Ko3(PQHIIHEHT aBTOKOPPEJIAUHH BO BCEX
CAy4aAaX OKasaJcid NOJOMKHTENbHBIM H U3MEHHAeTCH B LHPOKOM JlHana-
sone —or 0,01 ao 0,82, ¥Ycranosaeno, 4To aBTOKOppeSUHOHHBIE
(pYHKIIHH NOA3eMHOro ctoka B OoabluHHCTBe caydaeB (77 %) coor-
BETCTBYIOT MoOJeNH npocroit uenw MapxoBa. BrisiBaeHa TeHAeHUHSA
3ABHCHMOCTH KO3(D(HUHEHTOB aBTOKOPPeJsiuHH OT ray0OHHb 3PO3HOH-
HOro Bpesa pycia H oObemMa ApPeHHpPYEMOil 30HLI pedHoro OacceiiHa.
Has 23 % obulero yneja cly4yaeB aBTOKOPpPeAAUHOHHAS (QYHKLHS OT-
JHYACTCsl OT Moaean npoctofi nenu MapkoBa, 4To B OCHOBHOM CB#H-
34HO ¢ HECTAIHOHAPHOCTHIO MOAIEMHOrO NPHTOKA B PEKH, 0OyCa0BIeH-
HOH BAHANHEM XO34HCTBEHHOH ACHTENLHOCTH H PAAOM APYIHX NPHUKH,

2. laa BpeMEHHBIX PAAOB NOASCMHOTO NMHTdHHR PEK xapakTepna
3HAYHTEAbHO OGOJbILAS TeHACHUMA K (GOPMHPOBAHHIO FPYNNHPOBOK JET
MOBLIMIEHHOH H NOHHAKEHHOH BOAHOCTH MO CPABHEHHIO C PAILAMH TONO0-
BOFO H MHHHMAaJbHOrO CPeaHero Mecsayiloro pednoro cToka. 3To Haxo-
IHT OTpaj)elue B MeHblIeH NOBTOPAEMOCTH CEPHil H3 OAHOrO roaa MnpH
CyUIeCTBEHIOM YBeJH4YeHHH NoBTOpAeMocTH 0oJiee JVIHTC/NbHBIX TPyI-
nuporok. Cpeanssi NpofoJIAKHTCJABHOCTE TPYNINHPOBOK JIET pPasJHUHOM
poanoctTn cocrasasier 2,61 roaga. Haubonaewyw noBtopgeMocTsh OTHO-
CHTCJBHO MeIHAHBI HMEIOT cepuu H3 omnoro roga — 38 Y% obulero uu-
c/la TPYRMOHPOBOK, CYIUECTBEHHYK nopTopsieMocTh (4—8 %) umelor
MaJOBOJIHBIE TPYNNHPOBKH MNpojoskutTeapHocThio 8—10 aner. ¥Yera-
HOBJICHBI 3aBHCHMOCTH cpejned npofoJKHTCALHOCTH TPYNIHPOBOK JieT
pa3qHyHOfl BOAHOCTH 0T Ko3hdHUHEeHTa KOPPEasIHH MENKAY CTOKOM
CMEHKHBIX JeT, rayOHHL 3PO3HOHHOTO Bpe3a peuHbiX pycea W ofGbema
APEHHPYCMOR 30HEI peuHoro soaocGopa.

3. [Jia BHABAEHHA 3aKOHOMEPHOCTEN 1POCTpaHCTBEHHO-BpeMeHnoH
H3MEHUYHBOCTH NOJA3EMHOr0 CTOKA B Npefenax HecJeayeMOH TeppHTo-
PHH HCMONB3IOBAH aHAJIH3 PALOB AHHAMHUECKHX CPEAHHX, PACCUHTAH-

351



HBIX cnocofoM criaXKHBaHHA ¢ NOMOILbI0 OHHOMHaAbHOrO guabTpa co
CKOMb3AIWMNM | 1-1eTHHM ocpediienHeM.

HenoapsopaHye npHeMa rpynnoBoro anaanza npH o6o6UIenHH AH-
HAMHYECKHX CpEAHHX, BHpa)XeHHHEX B MOAVJbHLIX KO3(phHUHEeHTAaX,
B Mnpegesdax OAHOPOAHBIX (H3HKO-reorpadHueckHx pa#oiloB obecne-
YHJAO NOJYUEeHHE KOJAHYECTBEHHLIX XapakTepHCTHK MHOroOBOAHBIX H Ma-
JoBoanuix ¢da3 BOAHOCTH, a TakkKe 06OCHOBAHHLIX BBLIBOJAOB O MNpo-
CTPANCTBEHHBIX 3aKOHOMEPHOCTAX MHOTOJETHHX KojeGaHuil nogzem-
HOTO CTOKA.
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6. YPOBEHHbBIA PEXXMM O3EP

6.1. XAPAKTEPHCTHKA HCXO HBIX TAHHBIX

B CCCP nacuuThiBaercs okoso 2,9 mJai. o3ep, B KOTOPHIX 3aKJ/I0-
yeno tonee 28 000 kM® Boawm (6e3 Kacnus), 4TO 3HAYHTENBLHO NPEeBbI-
Id€T 3anacekl BOALI B PYCJOBOH ceTH Bcex pek crpaHbl. Bonee 95 %
BOALl O3€p COCPejoTO4YeHO B OOJBINHX M CPEAHHX BOJOEMAX, KOTOpHe,
3a HeGOJLIIHM HCKJIOYEHHEM, KOHUENTPHPYIOTCH B HECKOJLKHX 03ep-
HEIX paifioHax. Takoli noBHILICHNON 03€pHOCTLIO XapakTepHayoTes Ka-
peansi n Cesepo-3anaa ETC uusoBpa pek O6H, Enuces, HHANTHPKH,
Koauimbl, AMypa, a Takxe cTentble H JecocTenible 00JacTH CTPaHH,
B nepsy ouepenn Kasaxcrana m 3anaaHoil Cubupu. B stux paiionax
pacnojioxenbl nNOYTH Bee Kpynheiwne o3epa Jlapomckoe, Hyackoe,
Kacnniickoe, Apaabckoe, Baaxaw, Taiimuip u ap. Hassanusie paii-
OHbl HMEIOT pasjHylible NPHPOAHBE YCJIOBHH, KOTOPLie OKA3LBAaloT
CY[IECTBCHHOE BJAHAHHE Ha THAPOJOrHYyeckHii pexum osep. Tak, B Ka-
peann Ha Cesepo-3anane ETC u B apyrux pafionax 3016l H3GBITOY-
HOro yBJAdmHenH#s OOJALUIMICTBO O3ep mnpeiactasiaser coboit nportou-
HLIC BOAOEMEI ¢ pasHoil cTenenbio BHewdero sogoobmena. Oszepa Ka-
saxcrana, 3anaaHoil CHOHpPH, APYTHX paflOHOB 301K HEJAOCTATOYHOro
yBAaKHEeHsd, Kak NpaBHjO, CTOKAa HE HMel0T ¥ BHEIWHHH BogoolMeH
B HHX OCYILECTRJAACTCA uepes ucnapenue. Berpevaloresi Takke nepuo-
AHYEeCKH cTouHnle osepa. IlpH 3toMm uHTeHcHBHOCTHL BogoofiMeHa H3-
MEHARTCH OT HECKONbKHX JecHATKOB pa3 B roj A0 oAHOro pa3a B He-
CKOJILKO COT JIeT,

Cymectsenio pasiHqanTes H KOTJOBHHB 03¢p, (POPMEI KOTOPBIX
JARHCAT OT NPOHCXOXAEHHA H nocaeaywued spoawonn. Camyio 00Jib-
wyo KoraosHuy uMmeer Kacnwuilckoe mope, sanacel Boj B KOTOPOM CO-
crapiasiior 78 000 km?, ozepo Baidikaa — 23000 km®. Kacnuiickoe mope
iMecT H camyio Goauluyio niollans 3epkata 394 000 km?, Apaabckoe
mope — 64 000 km?, Jlapomckoe osepo— 18 500 km?. Beero 8 CCCP
ozep ¢ naouaabio 3epkana OGoaee 1000 km? —26, or 100 pno
1000 km?— 159, or 50—100 kM? — 234, or 10—50—2124. Ocranb-
HEIE O3€pa HMEIOT naowans sepkaana mexee 10 km?

Hayuennocrs 03ep HeAOCTaTOuHa, MHAPOJOTHYECKHe MOCThbl 10 Tep-
PHTOPHH pacnoJio¥eHs kKpaine HepapHomepHo. HanGoaslliee HX KO-
JHUECTBO cocpenoToteHo na osepax Kapeaunu, Cesepo-3anapna ETC,
menbie — B Kasaxcrane H Ha jore 3anaavoii Cubupu. IlpakTHueckH
HEH3YUCHIIBIMH OCTAIOTCA 03epa HH3oBbeB pek O6n, Koawmu, Amypa.
[lepnoaw waGawoaeHuit, Kak npapnio, HenpoaoxKureasisie. bBosee
40 net peayrea HaGaoaenua Aumwbs na 70 osepax, GOJLLWIHHCTBO KO-
TOPLIX OTHOCHTCA K KATEropHH cpeaHux u Goabumux. ChneposareibHo,
OrpoMHiee 4YHCJA0 MAaJbBIX O3ep TaKMKC OCTAETCS NPAKTHUECKH HEH3y-
YeHHbLIM,
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Jlaa uvccnefoBaHHs YPOBEHHOro pexuMa otobpalul o3epa, HMelo-
iHe MepHOALl HenpepLiBHHIX HaOJMIONEHHH 32 YPOBHIAMH He Melee
40 aer. 3TH pALB OBWIH HOABEPrHYTH TUlATEALHOMY aHaJH3y, 1O JiH-
TCPATYPHBIM AAHELIM BLISBJIEHB TOAB HAuaJa AKTHBHON X03sicTBeH-
HOHl JesiTeJbHOCTH HA 03epax H BopocOHopax, NPHBEALIHE K 3aMEeTHOMY
HapylleHH YPOBEHHOro pexHma. Yauwe Bcero 3TH HapylieHHs Bhl-
3panbl M3MeHeHHeM YpPOBHs paBHOBECHA NPH CTPOHTEIbLCTBE MNMOLNOP-
HBIX MJOTHH Ha BHTeKawiuux pexax (bBafikaa, 1958 r., OHexckoe,
1958 r., 3aficad, 1960 r. 0 ap.), npu noHHKeHuu nopora causa (Ce-
pan 1937 r.), npH HCKYCCTBEHHOM YMEHbUIEHHH CTOKa BNaAaloUIHX
B 03epo pek (Apaanckoe mope, 1960 r.). [lpu 3TOM HCKJIIOYEHBI H3
AaapHefinero paceMorpeiins |2 ozep, 1Ha KOTOPBIX OAHOpPOAHBIE OF-
pe3kn paga oxkaszaauce McHee 40 aer (Tonosepo, Bweirozepo u 1. n.).

OnHoppeMeHHO AJfA TNOATBEpPHAEHHS BbISIBIEHHbBIX 3aKOHOMEpHO-
cTeil OBIIH TMPHBJAEYEHH JaHHble 0 3apyGelHbIX BOJOEMax, B OCHOU-
nom coceanux crpad (Iseunn, Punasugnn, Iloapin u HEKOTOPHIX
Apyrux). Beero, Takum o6pa3om, HeehaegoBaHo 80 psaaoB cpeaHerojio-
BEIX ypoBHed o3ep. HMa uux 17 HMeT NpogoJMHTENLHOCTL OoJee
100 ner (B Tom ukicne 9 sapyGemunix), 15 ozep —or 70 pno 100 aer,
48 ozep —otr 40 mo 70-aer. PaaMepsl HeoJielyeMBIX 03ep XapaKTepH-
3YIOTCA WIHPOKHM AHanasoHoM nJowajied. Cambli foabIIOH BOLOCM —
Kacnuiickoe Mope, camoe mMajieHbKoe 03epo — Bajen ¢ naolaibio 3ep-
kana 0,6 km? Oxono 70 % wuccaeayeMeix 03ep — npoTOYHBIE.

6.2. OLEHKA CJIYYAHHOCTH MHOTOJIETHHX KOJIEBAHHHA

YUHTBIBaH, 4TO PAAAM YPOBHS 03¢p CBOHCTBEHHA Yalle BCEro Bhl-
COKAasl KOPPEJHPOBAHHOCThL MEMAY CMEXKHLIMH WIeHAMH, MOMHO 3apa-
HEe IOBOPHTL O HX HECJAYUAHHOCTH, O HAJAHYHH KaKHX-TO TeHAeHLMI,
o0ycJIOBJAeHHBIX 1IOCTOAHNO JeHCTBYIMHMHE (H3HYECKHMH NPHYHITAMHA,
OueHKa CTCNEeHH <«HEeIYYaHHOCTH® NPOBEACida ¢ NOMOULLIO WHPOKO
NPHMEHAEMbLIX B TFHAPOJOrHH KPHTEpPHEB AJHH H vHcaa cepuii. Tlpu
3TOM pacyeTol napametrpob cepuit npn 5 Y% -noMm ypoBHe 3HAYHMOCTH
BBIMOJIHEHBI OTHOCHTEALIO MEJHaH paccMaTpHBAEMBIX [OCJAEL0BATEN b
HOCTCH H CAYYaHHBIX PALOB, AJHHA KOTOPLIX COOTBCTCTBEHHO MPHHATA
paBHOH (akTHUeCKHM. AHAMH3 MOJYUCHHLIX Pe3yJbTATOB MOKa3aJ, UTo
oblilee 4yuCJO CEpHH [ B (PAKTHUECKHX psAaX, KakK NpaBHJIO, MeHbllUe,
yemM B cayuadinwex . Oanmako oTMeuena rpynna BbICOKONPOTOYHBIX
ozep, aas Koropeix ifi’=1,0 (¥mbGosepo, [lyaozepo, Pyrosepo u ap.).
YMeHblLIeHHEe 3TOr0 OTHOWEHHS 34BUCHT OT BO3pPacTaHWs HHEPIHOH-
HOCTH KOoJeOanWH ypoBHf H Aas Kacnuitckoro Mopsi CHHiMKaercs: J0
0,14. Makcumanbias AaHHA cepHil B GAKTHYECKHX PANAX Imaxc BCETAA
Oodblue, yem B CAYYAHHBIX ['yake, OLHAKO U B 3TOM CJy4ae Ha CHJILHO
NPOTOYHLIX BOAOEMAX OTHOWEHHE Iwaxc/i'maxc=1,0, a Ha Kacnniickom
mope 4.8. CaenoBatesibHO, Cpead pAAOB YPOBHA 0O3ep €CTb COBOKYII-
HOCTH BecbMa OJIH3KHE KAK K CJAYHAHHBIM, TAK H K CYLIECTBEHHO 3aKO0-
HoMepHbiM. HauGosee OGAH3KH K CaAyuafiHbiM pPsibl YPOBHH CHJIBHO

354




-

NPOTOYHLIX O3€p 30HB H30BITOUHOTO YBJAaKICHHA, YMeHpllieHHe BOAO-
oOMeHa, BO MHOrOM 3aBHCALLCTO OT 3aCYWJIHBOCTH KJAHMATA, NPHBOJMT
K CriaaxuBanuio paaos, H OoJiee 4YeTKO NPOABJAAETCA TeHAEeHILH:
K TPYNOHPOBAHHI0 J€MEHTOB, COCTAaRJAIOIIHX paccMaTpHBaeMbie Co-
BOKYNHOCTH, K (pOPMHPOBAHHIO UHKJHYECKHX KoJeOGaHHuil, BHXOAAUIHX
3a npeaesibl YHCTO CJAy4YailHOro nNpoOMCXOKIeHHsA,

6.3. POPMHPOBAHHE KOJEBAHHH YPOBHSHA O3EP

KoaeGanna ypoBHA BoAocMOB OGYCJ/IOBJEHH MePHOAHYECKHM Ha-
pyluieHHeM paBHOBECHA MEKAY NPHXOANOH M PACXOAHOH HacThio HX
poaHoro HGajaHca, CBA3aHHBIM C H3IMEHYHBOCTHIO KJAHMATHYECKHX VCJIO-
BHH. OHAKO pasNHYHbIE 03€pa MO-PasHOMY pPearHpylor Ha 3TH H3aMe-
HeHHs. Tak, BofoOeMBl, PACNOJOMKEHHKEe B OAHOM H TOM K€ KJUMAaTH-
YeCKOM paHoHe, 4acTo [A0BOJBHO CYUIECTBEHHO Pa3JIHYalOTCH MHOTHMH
KOMIIOHEHTAMH YPOBEHHOT0 peXHma: pasjIHyHbIMH [epHOJAMH ILHKJH-
YeCKHX KoaeOaHuil, HeONHHAKOBHIM HX PasMaxoMm, a TaKXKe TeMIloM
BO3pacTaHHd HJAH yOHIBaAHHA HANOJAHEHHH, T. €. pa3HbIM O3¢paM CBOM-
CTBeHHA Heo[HHaKOBas CTPYKTypa Bpemenuulx pamos (puc. 6.1). 710
ofbsicHAETCd AONOJHHTENbHBIM BJAHAHMEM HHAHBHAYaJbHBIX ocobell-
HOCTEH BOMOEMOB, KOTOPLIE OTPAXKAKT 3aBHCHMOCTH MEXAY HamoJ-
HEHHEM H KOJHYeCTBOM TepPHEeMOH BOJH, T. €. XapakTepH3YIOT HHep-
ILHOHHOCTH KoJae0anHuit yPOBHs.

[Tpn noctynaenuu Boaw B GECCTOYHHIA BOJAOEM YPOBEHL €ro MOBHI-
maeTcs, OAHOBPEMCHHO YBEJHYHBAeTCH HCTAapHIoulas NOBepXiocTh, YTO
IPHBOAHT K BO3pPACTAaHHK NOTEpPL. ITH notepu Tem OGOJbILE, YeM M0-
Ja0XKe Geperosuie 0TKOCH. [IpH nonumenun yposus HaGawogaercs npo-
THBONOJOXKHOe sBJaenne. JIng npoTouHux 03€p NOTEPH YBEJHYHBAIOTCH
(YMEHBIIAOTCA) B OCHOBHOM 33 CHCT OTHOCHTEJbHBIX pasMepoB H
Gopm ceuenns pycesn BhTeKawIIHX pek. Takolh aMoOpTH3aUHOHHBIMN
npouecc peryanpyer paimax koJjaebDaww# yposHefi H obycaoBausaer
HX H3MEHEeHHe OTHOCHTEJLHO HEeKOTOPOro CpefiHero MnoJOKeHHs —
YPOBHSA PaBHOBECHS.

3amMeTnyio posik B QOPMHPOBAHHH YPOBEHHOTO PEKHMA 03€pa MHr-
pacT Takke ero BHeWHHA BOLOOOMEH, onpeiesiloHi OTHOCHTEJbHOE
MOCTYNJeHHe BOAL B BOJIOEM H BPeMs ee aKKyMYJALHH. Ty Xapakrte-
PHCTHKY MOXHO NPEACTABHTL B BHAE KO3(dHIlHEeNTa YCJAOBHOTO BHELl-
Hero BojooOMena no NMpHTOKY

Ka I [anl'ng — RFﬂ;Wn. {E.l)

rae W, —cpeasnit ronoBoit o6beM NpHTOKa BOAL B 03epo; Wy —
ofibem BoAB B o3epe; Fg — naomane Gaccefina osepa; R — caofi cToka
¢ Haccefina.

Beanunnm Fs, Wo BMecTe ¢ ynoMsiHyThiMH Bbilie mopdomerTpHue-
CKHMH XapaKTepHCTHKAMH OTPaxawT HHAHBHAyaJbHble OCOOEHHOCTH
BO/loEMA, @ R KOCBEHHO YKa3blBdeT Ha €ro MecTOnwloMeHHe, Xapak-
TCPH3YSl cTenedb ynJaxnenus Oaccefina. CoBokynHoe aeficTeHe 3THX
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(paKTopoB H mpeAonpeacaseT pasvuHbI XapaKTep HanoJHeHui, paz-
JHYHYIO HHepuHOHHOCTD, [loa HHepuHel HanoJneHHs 03ep CJACAyeT no-
HHMaTh HX COOCOGHOCTL COXpanaTh Oojiee HWJAH MEHee AJAHTCALHOe
BpeM# BJHsAIIHE HAYAJbHLIX YCJAOBHH HAa NOJOXeHHEe ypoBHa Boabl. Tak,
YpoOBelh pacCMaTpHBaeMoro roga 3aBHCHT He TOJALKO OT COOTHOLIEHHH
COOTBETCTBYIOLLHX 3JIEMEHTOB BoaHoro 6Gajianca, HO H OT HaNOJHCHMHS
03epa B npeablayliHe rojibl.

Has KoNHYECTBEHHOrO BMPaMKeHHA HHEPUHH NMPHHAT Ko HIIHeHT
KOppeJisiulH npu capure pajaa #a | ron r (1),

Has Geccrounnix Bogoemor M. A. Barposwim [13] noayuena saun-
CHMOCTh MeXAy r (1) u onpefensiiomwumMu ero gakropamu

r{l)=1 FAH F, (6.2)

rae Fo— naomwans 3epkana; AF, AH — upHpawenns coOTBETCTHENHO
NAOUAAH ¥ YPOBHS NIPH H3MEHEHHH COCTaBJAKILHX BojJAHOro GajaHca.

JlOMHOXKHB YHCJIHTE]b W 3HAMEHATE/b BLIYHTAEMOro Ha CPeaHII0
ray6uny Hep, ypasuenue (6.2) MoxHO nepenucath Tak:

r(l)=1—Ky/'yg, (6.3)

rae ¢-— napaMeTtp, BblpaKawUWHA JAHNeHHYI0O 3aBHCHMOCTb NJOLLLAAH
jepKasa or rAyOGuHB B OTHOCHTeNbHBIX eaHHHuax. as nporounsix
O3ep 3TOT NapaMeTp ONpelefsieTcsi 3aBHCHMOCTbIO NJOLLAAH CedelHs
BbITEKAIOUWEeH peKH OT rayOHHB o3epa.

Pacyet smnupuyeckux sHaueHuit r (1) Ans pasnuunbix o3ep noka-
3aa Hx GoJsbiioe pasnoobpasHe. Tem He mMeHee MOXKHO NMPOCACANHTE ON-
peaefieHHble 3aKONOMEpPHOCTH H3MeHeHHR 3THXx Kosdduumenton., dan
HCKJIIOYEHHH BJAHAHHA o6Gbema BBHIOOPKH M BO3MOMKHOCTH CpanlieHus
JJAHHBIX PACCMAaTPHBANHCHE KOS(Q(HUHEHTH, BHIYHCAEHHLIE 32 NOCJE-
nue 70—100 ner. Ha pue. 6.2 npeacraBnena sasHcuMmocTnh r (1) =
=/ (Ks), nocTpoennas no AaHHbIM 03ep, pacnodoxenibix B Kapeaun,
Ha Cepepo-3anane ETC, conpeneavnoit teppuropun @unanuauu, Lse-
ik, [onbmwm, a taxkxke apuanofi soust CCCP.Hs pucyska caenyer,
4TO KO3(Q(HUHEHTH KOPPeJHlUHH YMEHbIIAKTCH ¢ YBeJH4YeHHeM BHell-
Hero BoA0OOMEHA, OJIHAKO JUIS O3€ep, PacioJOMKeHHBIX B pasHbIX paiio-
Max, HHTEHCHBHOCTb yMeHbluleHHs r (1) wneoaunakosa. HauGoasuwue
sHaueHus Kosagduunentor asrokoppensunn Habmonawtces npuy K,—0,
npu Ky—oo r (1) crpeMuTcs K 3HAuYEHHSIM AHAJOTHUHBLIX KO3(QHILH-
€HTOB HEO3epPHLIX PeK, MPOTEKAIIIHX B TOM HJIH HHOM pafione. OrMme-
YeHHbIe 1a rpaHke rpynnsl o3ep pacnoforxeHs B pafionax, xapakre-
PH3YIOLIHXCH pasaHTIHOH cTenenbio ypiaxuenuoctd. Ecian B Kauvectse
NOKasaTeisi YBJAAaMKHEHHOCTH OGaccedHOB NPHHATL CpPeaHHit MHOroJer-
HHH MOAYJAbL cTOKa pek ¢, To ans GoabwuHcersa o3ep Hesckoro Gac-
cedinna, Kapeann, ®Punasaauu oH pased 9—12 a/(c-km?), Tlpuban-
THKH, [Toanwn 6—8 n/(c.km?). Hdas GeccTouHHX 03ep apuAlol 3011b
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MOAYJb CTOKAa He npeBblwiaer 4—>5 Jjf(c-km?). B 3tom Ke HanpasJje-
HHH YMEHLUIAITCH OCpejlHeHHble N0 MHOIMM 00bEKTaM KO3 (HIHEHTH
KOPpeJsillHH peK, KoTopeie npubauxenHo passul 0,15; 0,25; 0,35 coot-
BeTcTBeHHO. K yKasaHHBIM paiiollaM MOXKHO OTHECTH 03c¢pa, pacnodo-
JKeHHbIe B JIpPYrHX 4YacTAX cTPaHbl H HMEWIIHE COOTBeTCTBYIOLLYIO
VBAAKHEHHOCTh OaccefiHOB. DTa XxapaKTepPHCTHKA, O4E€BHIAHO, H ABJAA-
eTcsi onpeaensioulei npu rpynniposke odbLekTon. llposenennslii ana-
JiH3 JaeT npeAcTaBlieHHe O XapakTepe H3MeHeHHs WHEepIHH KoJaeba-
HHIl YPOBHH PAa3JIMYHBIX O3€p, PACNOJOXKCHHBIX B Pa3HLIX (H3HKO-TEO-
rpaHYecKHX YCIOBHSX. i

Puc. 6.2. lsmenenne BHYTPEHHCH CBA3AHHOCTH PAIOB VYPOBHA B 3aBHCHMOCTH OT
yeAOoBHOO BHeWwHero poaoolmena Kp=Wyp/W, 0 yrAamHennocTH Haccefnos.
1) g=0+12 ai{c-xkmM?), 2) g=6-+8 afl(c-xm?), 3) g<4 af(c-xmi).

[Tockoabky B uameHeHudaX r (1) mmeoTCcA onpeneneHHbie 3aKOHO-
MEPHOCTH, TO OHH, ECTeCTBEHHO, OTpa)alTcad H Ha KoJebaHHAX
YPOBHH,

3a nochaennne AeCATHAECTHS Bee uallle ecTeCTBeHHBIA Xo4 YypoBHA
HAPVILAETCH pa3Hoobpasnod XOSAHCTEEHHOH AEATENbHOCTBI) 4eJloBeKa
Ha osepe H ero BopocGope. B npeasiaymem pasaene nepeqHcseHbl oc-
HOBHBIE BHAR CHCTEMATHYECKOH AHTPONOreHNOH HATDPY3KH, NPHBOAA-
HIHE K NOHHAKENHKD WIH NOBLILCHHIO YPOBIEH pasHOBecHs, H3MCHCHHID
pasamaxa koJaeDaHHH, YyTO B KOHEYHOM HTOre MNPHBOJAHT K H3MEHCHHIO
CTPYKTYPBI CTATHCTHHECKOrO psijia H HapyWeHHI0 ero OAHOPOAHOCTH.

Ha puc. 6.3 npueemeHnl XpoHOJOrHuecKHe rpadukH koJeDaunHl
yposns Bafikana u CeBana, Ha KOTOpPLIX OTMEYEHH TOjlbl HAayaja ak-
TUBHGH XoasiicTRenHoH JaesaTenbHocTH. K3 pHcyHKa cacayer, Ha-
CKOJBKO OYCBHAHLIM SIBJIAETCA lapylleHHe YPOBEHHOTO peXxHMa MnpH
ofpasosadun noanopa Ha DBaiikane W cpeskn nopora camwpa Ha Ce-
paHe. OfHAKO Ha MHOTHX APYTHX BOAOEMax 3TO He CTOJAbL 3aMeTHo,
NO3TOMY AJA BHHABJEHHA NHapyIIeHus OAHOPOAHOCTH pAMOB H HauaJja
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AHTPONOreNHOro BMELIaTe/1bCTBA HAA0 NPHMEHATL OOBEKTHBHLIE Me-
TOAB! [IPOBEPKH.

Takum 06pa3oM, OCHOBHBIMH NpH4YHHAMH, (POPMHPYIOLIHMH KOJe-
GaHHsl YPOBHS 03ep, SIBJASIOTCA: KIAHMAaT, HIAHBHAyaJbHbie 0COGEHHO-
CTH BOLOEMOB H XO3AHCTBEeHHAasi AEATeJbHOCTL HA O3€pe U €ro BOJO-
cbope..
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Puc. 6.3, Xpouoaormueckue rpaduin xoaeOGanwi  ypoeHA o03ep, [NOABCPKENHLIX
AHTPONOreHHOMY BJHHHHID.
a — o3. Bafixaa; 6 — o3 Cesan.

6.4, OILEHKA CTALLHOHAPHOCTH
MHOTOJETHHX KOJIEBAHHH

B pasnene 6.1 nokasaHo, 4TO AAs HEKOTOPHIX 03€p HapylueHHe
BHYTPHPAAHOH OAHOPOAHOCTH (CTAIHOHAPHOCTH) MHOTOJIETHHX KoJe-
Ganuit YPOBHS BOAbI OKa3a/10Chb OUCBHAHBIM, He TPEOYIOULHM HCIOMIb-
30BaHHA KpHTepHeB OObEeKTHBHOH OUCHKH. TakoBH aHTPOIOTEHHBIE H3-
wenenns ypoBHs pasHomecus osep Tomosepa, bBaiikana, benoro, 3ail-
cana # MHorux apyrux. [Ipu sTom H3BeCTHO TaKiKe BpeMsi, KOrJla 3TH
Hapymenns npousoulin. Oanako Ajasi GONBLIMHCTBA 03€p TAKOrO ana-
JIH33a OJHOPOAHOCTH HEAOCTATOYHO BCACACTBHE OTCYTCTBHS cBeaeHUH
06 HCTOUHHKAX, HAPYWAOUIHX 9TY OJAHOPOAHOCTL, H MEHee 4YeTKOro ee
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npossaedus. KpoMme 1oro, noMUMO (PH3HYECKHX MPHYHI MOryT ObiTb H
€cTecTBeHHbe, 3apHCsiulHe oT ocobenHocTell (GopMHPOBAHHA CTATHCTH-
YECKHX pAaoB.

AHalia OAHOPOAHOCTH MHOFOJETHHX CpPeiHerofoBbiX PsHAOB YpOB-
HA O3€P MPOH3BOAWJICH C MOMOLUIbLI CTATHCTHYECKHX KpHTepueB CTbio-
AcHTa H Puiepa, oCHOBAHHLIX HA OlEHKe OAHOPOAHOCTH CPeAHHX M
paBeHCTBe ANCHEPCHH CcpaBHMBaeMLIX OTPE3KOB HCCJACAYEMLIX PsiioB,
Haa anaansza OBAH HCNMOABL30OBaHLl TOJNLKO Haubosee AJHHHBIE PHAAB
nabmoaennit (Goaee 70 ger). das yuera BHYTPHPH/IHBIX CBS3CH YUH-
TeiBaJOochL oOoOLIeHHe Ha3BaHHBIX KpHTepHer, Buinoanenxoe s I'TH
[82]. Funotesa o cTauMOHApPHOCTH pAAa NpHHHMajach npH 5 % -How
YpOBHE 3HAYHMOCTH.

PeayabTaThl pacyeToB NOKasajau, 4TO CpPeAH HCCAEAYeMBIX pPAA0B
€CTh K4aK OAHOPOAHLIE, TaK W HCOAHOPOAHLIC, TOATBEpPMHAEHHLIC MO
oGonum kpuTepuaMm. MmeloTes Takie naTh pAaaos OAHOPOAHBLIX O Cpel-
HHM H HEOANOPOAHLIX no auclepcuu. OOpaTHOe COOTHOMIEHHE YCTAHGT -
JIeHo TOoJAbKO aas ognoro o3depa (Ceaunrep). B Hacrosuiee spems noJ-
HOCTEIO OAHOpPOAHBL psaabl o3ep M. Hanw, Anakoan, Mabmens, Xanka,
Mapkakoas, Teacuxoro, Jlagoxckoro u paga Apyrux.

M3 paccmaTtpuBaembix 3apy0GexHbiXx 03ep OAHOPOAHBLIA PAA OTMe-
HeH TOJLKO aas 03, Caiima B Puuasuand. HeogHOpOAHBIM MOMKHO CYH-
Tath U paa Kacnuiickoro mops. OAHOPOARBIC NO cpeanemMy, HO HeOA-
HOPOAHbLIE [0 AHCNEPCHH OKasajHuch paanl o3ep baaxawa, Buipr-
ceaps, u3  3apybemuuix — Oyayapen  (Punasuaus), banatoua
(Benrpusa).

[lpu H3ameHeHHH YPOBHA 3HAYHMOCTH B psije CAVYAeB NPOABIASETCH
HCOAHOPOAHOCTL, He 3adukcuposaunasn npu P=59%. B takom cayuae
MOMHO CYHTaTh HeOANOPOAHLIM MO cpeaHeMy pax yposHa Yyackoro
ozepa. Ito obwacusercs nposegcHuem B 30-x rogax pacyHCTKH H yr-
ayonenus ucrokos p. Hapewl, uto Bh3Bajo HeOOALUIOE NOHHKEHHE
yposisi Boabl. OTMeueHHble HapylleHHHd PANOB YPOBHH HAa3BAHHBIX
03ep BO MIOrHX cJydyasix Takxe Moryr OwiTh oO0bsacnedol. Ecan aas
banvama, Beiptcbsaps, banarona 310 sfiBAAETCA pe3yabTaToM aHTpO-
NOreHHOro BMelaTenscTa, 1o s 03. Mcewk-Kyas u Kacous, sepost-
HEe BCero,— pesyJnLTaToM HHAHBHAYaJbLIX ocoleHHoCTeH oszep, ¢op-
MHDVIOWHX JUTHITHONEpHOAHBIE KoJeOaHHs, KOTOphle HMEKLLIHecsH paaLl
HADMIOEHHA NOJHOCTLI0 He oTpamaloT. Hamenedwue pexnma koJgaeba-
HHiT ypOBHA 03. Daaxaw cBAsLIBAETCH ¢ XO3AHCTBEHHOM AEATENBHOCTHIO
yeaoBeKa Ha Bojaocbope, 3a00poM BOALI HA OpPOILUIEHHE H3 BNAAAIOLWIHX
pek, sBojom B aeficteue Kanuarailckoro sogoxpauuanita ua p. Maa
1. 1. Ha o3. Beiprensps, Tak xe Kak H na YUyackom B 30-x rojax,
MponeieHa pacuyHCTKa pycia BhiTekawiied pekd Cyyp-IMailuiry, uto
HECKOJILKO NOHH3WAO nopor cauwpa. Ha o3. banaron 8 1921 r. B He-
TOKe BHTeKawlleil pekH MocTpoeHa nJAOoTHHA, PeryaHpylouias CTOK.
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6.5. AHAJIH3 ABTOKOPPEJIAUHOHHBIX ¢¥YHKILLHHA

Asroxkoppensunonusie Gyukunn (AK®P®) ypoBua osep uaimie Bcero
CYHIECTBEHHO OTJHYAIOTCA OT aunajorH4nblX (YHKUHA CTOKa peKk H
OTpaxXawT OCOOEHHOCTH CTPYKTYpLl paaoB. PesyaesTaTel pacueros u
aHaJH3a KoppeJorpaMM nokasanun Gojblioe pasHoohpasHe aBToKoppe-
JAUHOHIIBIX (PYHKLUHHA, KOTOpbLle PAasjH4YalTCH 3HAYEHHAMH Ko3(pH-
LHEHTOB aBTOKOPPEAAUHH, aMIVIHTYOH, XapaKTepom 3aTyxanus (GpyHk-
IHH ¢ pPOCTOM T W ApyruMH xapaktepuctukamu, llpu stom uacto
nenoxoxumu surasgar AK® oanoro u Toro ke o3epa, HO paccunTan-
Hble MO pa3sJHuHbLIM BeiGOpKaM (C pasibiM HAYaJOM OTCUETA H AJHIIOH
psiza). Oanako aHaiaH3 KOpPPeJorpaMm Bee JKe [HO3BOJSeT MOJAMETHTL
onpeaesieHHble 3aKOHOMEPHOCTH, cBoHCTBeHNbIC pa3HbiM AK®. Hanpu-
MEpP, MOMKHO OTMETHTL, 4TO 7 (1) sBAMCTCH OJAHHM H3 Ba)kKHelIIHX aJe-
MEITOB, XapAKTEPH3YIOIUIHX HEKOTOpLle napaMeTpbl HCCJACAyeMBIX
AK®. :

B pasgene 6.3 6uiin pacemoOTpeHn KO3 pHUHENTH KOPPeJAsUHA npH
r=1. Kax noxkazan aHanu3 3THX Ko3(pHIHEHTOB, OHH He SBJSIOTCH
cAyuailHbIMH, a ONpeAefsiloTcsl COBOKYMHBIM BJHSIHHEM pAaa (akTo-
POB, OJIHAM H3 KOTOPBIX ARJIAETCH KO3POHUHCHT KOppeasuun pex, 1npo-
TEKAWUHX B TOM HJAH HHOM pakone. Ciaeayer NOAUEPKHYTL, uTo Oac-
cellibl 03ep, 0cOOEHHO CpeAHHX H KPYNHLIX, KOTOpPHE B OCHOBHOM H
paccMaTPHBAIOTCH, BKJAIOUAIOT B ceds HHOTAA oyellb 60JblIoe KOoJHue-
CTBO Pa3jiHUHBIX PEK, NOITOMY Ha Beanunny r (1) osepa BJAHACT Kak
Obl 0000LEHHOe 3HAYelHe HX KO3(QHUHENITOB aBTOKOPPCIiLHH. DTH
3HAUEHHS TPaHCHOPMHUPYIOTCA M0] BAHAHHEM OTMEYEHHLIX BbIlIE HH-
JHBHAYaJdbHBIX ocobennocteii o3ep B cTOpoHy HX yBeauuenus. [lo-
3ToMy 3navenus r (1) osep sBeerga Godablue, yeM pek, H BCerjga oJo-
MKUTEeNLHE. KpoMme Toro, B oriHuKe OT APYrHX 3JEMENTOB, OHH JerkKo
ONPCACASIOTCA H SABJAHIOTCH HanOoJee YCTOHYHBHIMH, C  BeJAHYHNOH
r (1) coszans Bua AK®, ocobenno ee HauanLiioro 3seHa, BpeMs Kop-
peangunn 1 ap. lpuw mansix r (1), csoficTBenHBIX, KAK OTMEe4eHO BhILIE,
CHJLHO NpoTouHbiM o3epaMm, AK® umeer, kak npasuo, GoJee clo-
nwtit Bua (Ilynosepo, Calima, HiabMeHs), uem npu Bhicokux r (1) ua
OeccTouHbix Bogoemax (Kacnwuiickce wmope, baaxam, Aaakoan,
b. YUanul), rane AK® Gosee craaxens. OgHako Bo Bcex cayyasx NpH
VBEJAHUEHHH T TOYHOCThL pacueToB Ko3(QpHIIHEHTOB ABTOKOPPENSAIHH
ymensuiaercss # sug AK® cymecrsenno uckaxaercs. [Mostomy neane-
coobpasno paccMaTpHBAThL JHIIL HavajdbHble 3BEHLSI aBTOKOPpPessiiH-
ONNBIX (QYHKUHH, KOTOpbLle BKJOYAIOT TOJLKO HECKOJLKO 3HadyHMBblX
peanunn r(r). OueHKa 3HAUHMOCTH TOKAa3aja, 4T0 KOJHYECTBO OPJH-
vat r (tr) pauanbdHoro 3sena AK® ypeawuupaercs npM Bozpacra-
HHp r (1) u npu nepexojle OT NPOTOYHHIX O3ep I'YMHIHOH 30HH K Gec-
CTOYHBIM O3€pam apuaHoH. Tak, AJad 03¢p, PACNONOKCHHBIX B pafionax
¢ Hopmo#l romoBoro croka 9—I12 af(c-gm?) r (1) ne 6Goaee 0,5, ana-
YHMBEIM, KaK NPaBHAO, ABJASIETCS TOJMBKO NepBuil Koadhduuuent apro-
koppensuuu. Ilpu ypeanuenun r (1) KoauuyecTBo opAHHAT Bo3pacraer
(/Tanomckoe osepo r (1)==0,69 u v=6). Has osep, pacnojoKeHHLIX
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B paione ¢ HOPMO# rosoBoro ctoka —6—=8 a/(c- kM%) W UMCIOUINX
NO3TOMY MeHbIIHI BOLOOOMEH, 3HAYHMBIMH MOTYT GbITh YiKe HeCKOJILKO
Kos(puunenton asrokoppeasiwun. [lpu Bospacrauun r (1) ao 06
YHCJIO OPAMHAT COCTABANCT ABE-TPH M YBeJHYHBAETCHA A0 T=7-+8 npH
r (1)=0,7. lan Geccrounux osep ¢ ¢<5 a/(c-kmM?) u npu r (1)=
=0,8 uHC/I0 3HAUMMBHIX OPAHHAT PaBHO ABYM-Tpem, npu r (1) =09
T=050+7 u npu r (1) >0,95— 6oaec 10.

Takoe pacnpesenenue snaunmux kosdhbuumneHTOB ABTOKOppeasnilin
H orauyaer Goablunerso AK® yposHeilt ozep or aABTOKOPpeasiHoli-
HBIX (PYHKUHI CTOKa peK, Y KOTOPBX CTATHCTHYECKH 3HAYMMBIMH SABJIH-
I0TCA JIHIE KO3(DOUIHENTH KOPPCJAAUHH MEKAY CMEHMHLIMH YJaeHaMH
psaa [72, 79]. OtmeueHnas o0CoOGEHHOCTL MNOATBEPIKAACT HAAHMHE
Yy 03€p 3aMeTHOHl HHEePUHOHHOCTH, KOTOpas MO3BOJNET pPacCYHTHBATH
Ha XOpollylw mnpeackasyeMmMocTs npouecca kKogebauuii yposHeil.

AHanu3 KoppeJorpamM mnokasaa, uto Hecaeayembe AK® osep
MOMKHO OPHEHTHPOBOYHO PasjeuTs Ha TPH GoJabUIHe TPYNNLI, PasJiH-
HalolUHecs no BHEIIHEMY BHAY H no CBA3H r (1) ¢ pasjaHynsiMH Xxa-
PAKTCPHCTHKaAMH aBTOKOPpeasanHoHHbX Gynkuuii. [Ipn stom peayvuum
hakTOopoM oOnATL Ke ABAACTCH CTENEHh YBJAMHCHHOCTH OGacceillos
03ep.

[Mepas rpynna AK® Bxawuaer nporounsie pomoemnl Cesepo-3a-
naga ETC, Kapeann, Puuasuand, CKaHIMHaBHH, VBIAaKHEHHOCTH
bacceHnoB KoTOpeix cocrasaser 9—I12 a/(c-km?), a r (1) ue lpe-
epiaer 0,5 (Caiima, Ilyaosepo, YmGosepo, Kanosepo u ap.). Ias
SoabwsHeTBa AK® osep satyxauue r (t) NPOHCXOAHT NO 3aKOHY Npo-
croit nenn Mapkosa:

r{t)=r(l) (6.4)

.Bropas rpynna AK® skawouaetr nporounsie ozepa [lpuGaatukm,
ueHTpaashon wactn ETC, Beanopyccun, [Monsum, ysaaxkuenHoers Gac-
ceitHoB Kotopbix 6—8 a/(c-km?) (Yyackoe, Buprenaps, Ceanrep, Hu-
royun 1 ap.). Ciofa e MOKHO OTHECTH o3epa ¢ OoJiee BLICOKHMH 3Ha-
qeHuAMH ¢ Ho ¢ 7 (1) =05 (Jlagomckoe, Onexckoe). Ilas onncanus
3aTyxaHHua r (v) 3Tolt rpynnsl o3ep Jyuiie Bcero NOAXOAHT dopmyaa,
npegnoxennan I'. A, AjgexceeBbiM:

rx)=r(1)y=", (6.5)
rie y-— 3laMedarelib reOMeTPHYECKOR NporpeccHH.

Tperba rpynna AK® pgmovaer GeccTouHbc BoAOeMB apuaiiof
3oHb (Kacnuiickoe m Apaasckoe mopsi, Baaxaw, B. Yanm, Kyavu-
aunckoe, Aprasim, Younckoe m ap.). Bua ux aBToKOppeSsiHOHHBIX
(YHKIHIT OTAHYAETCA OT PaHee ONHCAHHLIX TeM, 4TO HAYAJAbHLIE 3BEHLS
AK® (10 nepeceuenusi ¢ ocbio abcuice) BBINYKJAbl, YTO [IPHBOAHT
K eue GoJjee MeAJCHHOMY 3aTYXaHHIO MEPBBIX HECKOJBKHX 3HAYeHHR
r (v). Ilas onHcaHHA HX NOJAYUYENO YpaBHEeHHe

r(v)=1—0,33(tv/T)—0,13(x/T)?, (6.6)
rae I — spems koppeasiuuu, 3apucsitee ot r (1) u onpegenenioe Kak
OCHOBaHHC NMPAMOYTOJbHHKA, TJ0WAaAL KOTOPOro pasHa nJaollaiH Mo
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ABTOKOPPEeAAUHONHON (PYHKIHER 10 nepecedcius e¢ ¢ ocLio abClHce.
Ilo panuum 18 AK® GeccTtouHbIX 03€p YCTAHOBJACHO

T =9,3—36r (1) 4 34r (1) 6.7)

[Ipn sTom mMuHHMaabHoe 3Havenue r (1)=0,35 coorsercTByer ocpen-
HeHHOMY KOS(OHUHENTY ABTOKOPPEAANHH PEK, MPOTEKAIOWHX B 3TOM

7(T)
1,0

a)

| I | 1 =i
0 4 8 12 16 T nem

5 Puc. 64, Koppeasunonnue (yHKlIud cpeane-
roAOBLX 3HAMEHHA YPOBHH 03ep.

g —o3y Mapxkaxoap; O —oa. Jlagosckoe, &—
I | [ | | 03. B. Yans. [ - dagrnyeckne Aaunbie; no QopMy-
-0.5 aam: 2 — (64)., 3-— (6.6), 44— (6.6), 5— nonepa-

gy & & B 10 Tt memr TeARHLE HHTCPBAAM,

paitone, a MakcumaduHoe r (1)==0,95. Ilpn Gosnee BHICOKHX €ro 3Ha-
YEHHAX COOTHOWIeHHs Mexay r (1) u T H3Mensorcst HeCKoJLKO HHave:
np r(1)=097 T=9; npu r(1)=099 T=18; npu r (1)—10
T—o00.

Ha puc. 6.4 npupesessl apTOKoppeasiliHoHible (PYHRUHH NEKOTOPLIX
O3ep pa3THUHLIX NPHpPOAHLIX 300, Kak oTMeueHO Bblllle, aBTOKOppe-
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AAUHOHHBIE (YHKIHH, BHIYHCJAEHHBIC Ha Pa3sHbIX OTPe3Kax OAHOrO H
TOrO e pfAjla yacto cyuiectseHHo pasauuaiores. Hanpumep, aaa Jla-
JOMCKOro o3sepa BeJH4YHHH r (1), paccuurannsle no 26 BuiGopkam
pasHoi Aannbl, uamesswores ot 0,43 3a nepuoa 1915—1937 rr. no
0,74 3a nepnoa 1914—1973 rr. Boasuoe paccesanue 3THX Ko3hdHLH-
@HTOB OTMCUEHO W AJA Apyrux osep. Ilaa HCKJIOUEeHHS BJAHAHHA JJIHHEL
BHIOOPKH OblIKH npoadajansupoBanel AK® no psgam oaunakosofl
anunbl (40, 60, 80 ser) npH caBure Hauana orcuera na 5—10 Jer.
[Tonyyennsie 3navenus r (1) oxkasaiuce Takxke pasHoobGpasnsimMu. On-

HeM

Hd-
500}

4501

400 | | r I | |
0,4 0.5 0,6 a,7 0,8 0,9 1,0 r{f)

Puc. 6.5. 3asucnmocts Ko3(GQHUHCHTA KOPPEAANHH CMEXHHX 3Hauennii ypoBHA OT
HalOJHeHHA 03epa.

Janoxckoe oacpo, G0-aetune BGopEH.

HAKO MOMHO NpeanoJoxurs, uto napamerpol AK® uccnenyemblx Bbi-
Oopok OyayT onpefeisiTbcsi TeMH e (haKTOPaMH, YTO H aBTOKOppe-
JASUHONHBIe (YHKUHH Pa3fHuUHBIX 03ep, coraacHo gopmyaam (6.2)—
(6.7). Tak Kak cpeAHHii YPOBEHL O3epa 3a PacCMaTPHBAEMEIR NEePHOL
IBJISIeTCs peaKuHed Ha H3MeHeHHe YBJaKHCHHOCTH HacceiiHa H onpe-
AeJisieT HHTEHCHBHOCTL BOAOOOMena, TO KOS(QMHUHENT aBTOKOPPEASIHH
34BHCHT OT ero noJoxenns. J[1a GoJblIHHCTBA HCCTeNYEMBIX O3€p 3a-
BucHMocTb r (1) =f(H¢p) nposiBasiercs pocrarouno uerko. Us puc. 6.5
CACAYCT, 4TO NPH NOHHKEHHH YPOBHA, BBI3BAHNOIO CHHIKEHHEM MpH-
TOK4a BOJAB B 03epo, KOo3QHUHEHTH aBTOKOPPENsUHH B oflleM BO3-
pactator. [loxanyH, MOKHO OTMETHTL HECKOJBLKO HoJblNHe 3lauyeHHH
r (1) npu cpenHHX YPOBHAX, BHYHCJAEHHBIX MO BBHIGOPKAM, MMCIOULHX
TEHAEHUHH K MNOHHMXEHHI0, 4TO YyKasbiBaeT Ha OGOJbIIYK HHEPLHOH-
HOCTh Npolecca Ha 3THX y4acrkax npH nepexoae ot (az nNoBbilIeH-:
HOli BoAHOCTH K OGoJsec HH3ko#. [lpm opammakoswix r (1) okasajaucek
O6au3kumMu H nmapamerpsl AK®, Ha puc. 6.6 npuBenens aBTokoppe.is-
UHOHHbIe QYHKUHH, BBluHCcAeHHbie no 60-netnuM BuGopkam no oa. Ce-
aurep. Kak caeayer M3 pHCyHKa, NPH OANOM H TOM XK€ YPOBHE Ouep-
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tTaHud AK® Gauskn memay cofofi, XoTs paccMaTpHBaeMbie OTPE3KMU
pfiia OTCTOAT APYT OT Apyra Ha MHOTO JerT.

Takum obpasom, nanoanenue osepa, orpaxaioniee KJIHMaTHUCCKHE
YCAOBHS H HHOHUBHAYaJbHble 0cO0EHHOCTH, ONpeiessieT ouepTaHus 4B-
TOKODPPEJNSALUHOHHBX (PYIUKUHA., ITOT BLIBOJA J46€T OCHOBAHHE CUMTATH,
UTO BCAKOE HCKYCCTBEHHOC NMOAHSATHE WJIH CHHKeHHe CPeaHero YpOBHS,
BHI3BANHOC XO3AHCTBEHHOH JeATeNLHOCThID, nosJjeder 3a coboit Hame-
nenne AK®. Hanpumep, uem Builie GyIeT NOAHAT YPOBEHL O3epa NPH
COXpaHeHHH NpexHero pexHMa CyMMapHOro npHToka, Tem GoJpiie V-

-0,5 | | | \b\:"‘ | | |

0 J 10 18 20 25 J0 T memr

Pic. 6.6. AstoxkoppensiuiioHHble (YHKUHH CPeAHEroAoBWX 3maueniii ypoBHd o3 Ce-
JuTep.
I) H=T75 c¢u; 2) H=T75 cu: 3) H=45 cm.

ner sHaueHue r (1) u npojo/KHTeabHee Bpems Koppensuun. OaHako
(hakTOpHl XO3AHCTBEHHOH AEATEJILHOCTH MOTYT HPHBCCTH K TOMY, uTO
MHOTOJIETHHE KoJeDaHHH ypoBHEH o3ep OYAYT HMETh HECTALMOHAPHBIH
PeXHM, HanpHUMep B MepHOM 1epexofia OT OAHOr0 YPOBHS PaBHOBECHS
K apyromy. B stom cayuae pacuer AK® mMoxer uMeTh JHIL BCIOMO-
raTejibHOE 3HauyeHHe,

f.6. UHKJIHYECKHE KOJIEBAHHS YPOBHSA O3EP

AHaau3 XpoHOJOTHYEeCKHX rpadukoB KoacGaHuit ypPoBHSI 03ep no-
Ka3bIBAaceT, 4T0 HM CBOHCTBEIHHL yepeloBaHusa (a3 NOBLILEHHOR H 110-
HHKECHHOH BOXHOCTH, T. €. KOJE€OAHMH HOCST UMKJAHYECKHMH XapakTep.
[Ipn zTom nabmonaercs cjaOMKHas KapTHHa HajoXKelHs LUHKJIOB pas-
JHIHOH npojgoukureabHocTd. OaQHaKo B 3/1ech MOMKHO [OAMETHTE Of-
penesienible 3aKOHOMCPHOCTH, CBOHCTBENHEIE pa3iLiM 03epam, pacno-
JOXKENHbM B PpasziHuHblX (H3uKo-reorpaduucckux asoHax. Boobme
BONPOCY NHKJHYECKHX KOJAeOAHHH pAasJHuHLIX TPHPOANBIX HBJICHHH
(aTMoccpeprisie ocaakH, TeMnepaTypa, pPe4ynol CTOK H T. I.) NOCBS-
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HeHO OOJIbLIOe KOJHYECTBO HCCJAeJOBAHHH, KOTOPHE MO3BOJIHAH Bbl-
SIBHTH CYIIECTBOBAHHE I[HKJOB pasJHuYHOH npoao/uknTesbHocTH. Bee
3TO B MOJAHOH Mepe OTHOCHTCA H K ypoeHam os3ep. OaHako B cuay
OTMeueHHBIX paHee ocobeHHoctelf B (POPMHPOBaHHH YPOBEHHOTO pe-
KHMA Xapakrep UHKJIHYECKHX KoJeDaHHH YPOBHA O3€p OTJH4YaeTcsH
OT COOTBETCTBYIOUIHX KoJlehaHHi BBIHYMAAWOWMUX cuia. Tak, Bospacra-
HHE HHEPUHH NPUHBOAMT K CIVIAMKHBaNHIO KoJehaHHH B mpejesax Ko-
POTKHX OTPE3KOB BpeMEeHH, 4TO BjeueT 3a co00H HaKOMNJeHHe OTKJOHEe-
HHI OJHOTO H TOro e 3Haka H KojaeOaHHs YPOBHEH CTaHOBATCH
NJAABHBIMH, 3TO XOpPOIIO BHAHO NPH MOAEJHPOBAHHH METOJOM CTAaTH-
CTHYECKHX HCMBITAHHI MOCNeN0BATENLHOCTH NMPH PasfHyHbIX KO3(dH-
IHEHTAX KOPpPeasilind Mexay cMmexXHbiMu uienamu psina [79). Caeno-
BaTeNbHO, ypeauuenwe r (1) B pagax YpoOBHS o03ep MNOBHIIAET
HODMAJH3YIOLIee BJAMAHHE BoAOEMa Ha ero Kojiehanusi ¥ TPHBOAHT
K [0CJel0BaTeLHOMY FallieHl0 KOpoTKonepHoaHux Gaykryanuh. [lo
3TOH NPHYHIE Ha HCCAeyeMblX O3epax HabOp 3HAYHMDBIX LHKJIOB Cy-
LUIECTBENHO Pas3JHUeCH.

B Hacroswee BpeMs BONpOC KoJefGaHHH YPOBHA 03€p HCCJeNoBaH
AOCTATOUHO TNOAPOOHO, OAHAKO Yallle BCero 3TH HCCAeloBAHHHA HOCHAT
PerHoHaJLNBI XapakTep H/AM NOCBAUIEHH OTAEAbHbIM oGbekTam |8,
12, 103]. B GoabimuHcTBe paboT Hec/ACAYeTcs CTPYKTYpa BpeMeHHBLIX
PANOB TOAOBHIX YPOBHE# O3ep nyTeM aHaju3a HX XPOHOJOrHYECKHX
rpadHKOB, CKOJMb3flle CTJaMCeHHBIX N0 A-JeTKaM HJH ¢ [IOMOILLIO HH-
TerpajbHbLIX KPHBHX. DTO MO3BCJHJIO BHISIBHTh LHKJLL PA3JHUYHOH Mpo-
NOJAKHTEJLHOCTH, HO €3 OueHKH 3HauumocTH B psapax. Ilpu stom ne-
PHOA OCpPelHeHHs Y pa3HbiX aBTOPOB pasjiHyeH, YTO YacTO NPHBOJAHT
K HeconocTapuMocTH pesyanrartoB. Tak, B paGore {103] ormeueno, yTo
Ha oaepax Hesckoro Gacceiina (Jlapomckoe, Ouexckoe, Cafima, Hab-
MEHB) XOPOIIO BHPAMKEHbL WHKAR AJuTenbHocThio 6—9 u 25—30 Jer
IpH TmepHoge ocpefHeHusi, pasHom Tpem roaaMm. [Ipu 6-nernem nepw-
O/l OCPEIHCHHS HHMKJIB NPOLOJIKHTENLHOCTHI0O 6—9 JieT BhIpaMeHbl
yike ciaGo. B pabore [62] oTmeuaerca 22-etnuit unka na Jlajgomckom
o3epe  03. Caiima u ero orcyTcTBHC Ha 03. MibmeHb, a Takmke ApYy-
rux osepax Esponmul (Cenurep, Benepn, banarton), 3ato tam cyuiecrsyer
eueTknit» 11-metHni nuka. [lpoaosxuTeNbHOCTL LUHKJIOB Ha oO3epax
Vpana ouenena «10CTATOYHO YeTKO M onpeaenenHo B 16—18 u 24—
97 ner» [8], na Beaukux amepukanckux ozepax —u 11, 22 u 26 nert
{108}, JdautenbHOCTH BHYTPHBEKOBBIX UHKJIOB Ha OECCTOYHBIX O3€pax
koviebaercs ot 19—21 go 45—47 aeT W B cpenHeM cocTrasiser 34—
35 net [103].

O6pamaer na ceGs BHUMalne TOT (akT, 4T0 y GOJbLUIHHCTBA aB-
TOPOB MPHBOAATCH JIHIIE OTHOCHTENBHO NOJTONEPHOAHBIC (QIYKTyamuH,
qTO CBA3410 € OCODEHHOCTBI) CKOJL3ALIEro CrAa)KHBaHHusA, NPH KOTO-
pPOM, KaK OTMe4YeHO, YMEHBUIACTCH aMIUIHTY/la KOPOTKONEePHOANBIX KO-
Ae0anuil, H TeM 3HauHTeabHee, ueM OOJbINE NMEPHOJ CTIAaKHBAHHA.

Ina o6LeKTHBHOrO BLIABJEHHS BCEX CYLIECTBYIOHIHX [HKJOB IDH-
Mellell CeKTpadbHbiii aHalqHu3; AJF HEeKOTOPBIX O3€p MOJOKHTeAbHbIH
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ONBIT TpHMeHeHHsT 3Toro cmocoGa umcercs [108] Dasn ananausa He-
nonL30BaHbl paanl HaOnoaenui He menee 70 jger. Pacuer crekrpadb-
HBIX mJjaotHocTedr S () npoBeaeH ¢ HCOOJB30BAHHEM paHee BBIUHC/IEH-
HBIX KOppeasiuHonuux gynknui. I1pu 3ToM oueHka 3HAYHMOCTH BBHISB-
JEHHBIX LHKJOB B PAAY NpoBefieHa ¢ NOMOLUILIO OJHOro H3 nauboJee

E{l}
|-.rl|| q}
4l
e 1 i
- f R | | | P FA 0
0 jl \ j h’lh/ ﬁ./lL’\
02 E’,-ﬁ-l E}E 08 :f,!}: A
78 25 R - & T
12~ b)
N M
fﬂr 9%
sl
=
21 9%5%
- a0
? [ 70
o / L

02 06 UF 08 10 X
42 g 7 n 9 T

Pue. 6.7. CnexTpadbHbie NJoTHocTH yposua osep baiikasa (@) u B, Yanw (6)-

HACTO MPHMeHsIeMBIX KpuTepHeB coraacusa ¥ [lupcona anas VpoBHEH
70, 90, 95 u 99,9 %. Pesyabrartel pacueroB [peACTaBjiekbl B BHIE
cnektporpamm (pue. 6.7). Anann3 Takux clnekTporpaMM MOKa3biBaer,
UTO PAAAM O3epubIX ypopHeH cBoHcTBeH Ooabliol 1Habop 3HAYUMBIX
UHKJOB, TPOJOJMKHTEJLHOCTL KOTOPBIX H3MEHAeTcs B LIHPOKHX Iipe-
neaax —or 5 po 90 jaer. Ilpu atom, Kak npasujo, Golee BLICOKYIO
sHauuMocTh (=90 %) uMeOT OTHOCHTEABHO AOJATONePHOAHLIE KoJe-
Ganna —22 roga w Beiwe. llcpuoAbl rapMoHHK, cpaBHHMBIE C JJIH-
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HAMH HCXOAHBIX PSAOB, paccMaTpHBAIOTCH Kak NpHOJHXeHHbE (Ha-
npumep, 78-nerunii unka Ha Bafikane, MapkakoJe n Ap.). YuutbiBas
yCTaHOBJEHHBIE panee ocobenHocTH GopmupoBalnii ypoBHeH B pas-
HBIX (PH3HKO-TeorpadHUecKux YCJAOBHAX, MOMNKHO NPEANOJOMKHTh, HTO
H B XapakTepe NPOSABJIEHHS] UHKJIHYHOCTH NPOSIBJANIOTCS OfNpejeneH-
libl¢ 3aKOHOMCPHOCTH. 3aMeTHO pas/inyalpTcs Habopul UWKJIOB Ha mpo-
TOYHBIX W OGeccroutbix Bogoemax. Kak u caegoBao 0xHAATL, MOCHAE]-
HHM He CBOTICTBEHHDLI 3llaYHMble KOPOTKOMEepHoAHble (QUIYKTAaLHH, XOTS
Ha CHCKTpOrpaMMax OHH 3aMETHGI, Heckosnbko BHIIE 30a4HMOCTH
| 1-7eTHero WHKJAa, HO H OH BCTpeudercs uyalle Bcero B jJHanasole
obecneucHnocTn 70—90 9% . TlpumepHo Takke npoasasercs |5—I18-
neTHuil WUKJA, KoTopeiil BooGuie He ofHapyxew Ha KpynHeHwHx Oec-
croynblx Bogoemax Kacnum w Apane. 3aTo0 UM CBOHCTRBEH HHKJ NpO-
AoJKATeIRHOCTRIO 26—28 neT, oTMeueHHBIH Ha OoJblIed 4acTH Tpo-
TouHLix o3ep. Ha psage oszep xopowo npocaexusaercs 31—33-net-
HHit uHKJg. Hanbosee #e yeTKo HAa OECCTOYHBIX O3€pax NnposBIfiOTCA
42—50-aeTHHe unkasl, MHoii HabGop UMKJ0B XapakTepeH IJs HPOTOY-
HBIX BOMOEMOB, Ha KOTOPHX 6oJiee 4eTKo NMPOSBAAIOTCA KOPOTKONCPH-
oaHBe ¢aykTyauud. Tak, ana OOJbBIIHHCTBA 03ep, HOpMa roJ0BOro
cTOKa Oaccefinon Kotopulx cocrasaser 9—12 a/(c-xm?), xopouwo
POCACHKHBAIOTCH HHKJAB 1POJOJNKHTEeNBHOCTEI0O 5—6 Jger. Ormeuen
taKkke 11-aeTHH, XOTs# HA MHOTHX 03epax ero aHauuMocTb HuxKe 90 Y.
Heuerko Bbipaxed takme 22-jgethuil. Ha osepax Jlapomekom, Caiime,
Jlaye, Bome, Manmede ol He BHABJCH Boobuie., 3aTo XOpoOIIO 3ame-
Ten 26—29-netHuit M 57 78-neTHuit uukasl. [as osep, nopma rogo-
BOro cToKa OacceiiHoB KoTOphIX cocrasaser 6—8 a/(c-km?), 5—6-ner-
HHe (hAVKTYaUHH BhipaeHul chabee, 3a HCK/JAWYEHHEM OTHOCHTEAbBHO
peGosanmux ozep Boiprebsps uw Hurounn. Heuwetko nposasasercs
11-aetunit. 3aTO Ha BCEX HCCJAEAYEMBIX 03epax, 3a HckaoueHHem Hyia-
ckoro, oTmeuen 22-nernuii unka. Xopouo Beipaxeno Takxke 26—29
1 33—36-neTure HHKAL. Kpome naspaHHbX, oTMeueH W 57—63-aet-
e IMHKJbL.

Uto KacaeTcs OTAEJbHBIX O3€p, pPacnojoxeHuelx B APYrHX paHo-
HaX, TO B 3aBHCHMOCTH OT CTeMeHH YBJAa)KHeHHOCTH Gacceiinos nadop
UHKJIOB, KaK NPaBiI0, COOTBETCTBYET IEPEYHCACHHBIM.

BbIBO bl

[MpuBeaeHHble HCCAEAOBAHHA M PacyeThl NOKa3ajaH, uTo CTPYKTypa
PANOB CPEAHErOAOBOr0 YPOBHSl 03€p BO MHOIOM OTJHUACTCA OT PSAOB
peyiioro CToKa, arMochepHblX OCaJKOB H APYrHX THAPOMECTEOPOJIOTrH-
yeckux saemenrton, CJaenoBartenbiio, W MAaTeMATHYCCKOe ONHcaHHe
xapaktepa sTHx KoJaeOaHui Oyaer nHbiM, OCHOBHOH NPHUYHIOH, BbI3bI-
BAKOIILell 9TH PA3JHYHS, CAVIKHT 3aMelJeHHbI BOAOOOMEN 03ep, YMCellb-
WICHHE KOTOPOro NPHBOAMT K BO3PACTaNHI0 HHEPIHOHHOCTH B KojeOa-
Husx yposna. KoaeGanus cranopsitcs 6ojiee nuaasHbiMu, Oojiee 4eTKO
MPoABASIOTCH TEHJeHIHH K TPYNMHPOBAHHIO 3J1E€MEHTOB, COCTABJAIO-
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IIHX paccMaTpHBaeMble COBOKYNHOCTH, K (POPMHDPOBAHHIO IHKIHYECKHX
koneOannil, HMeIIHX HecayuaiHoe NPOHCXOMKAeHHe, ITO XOPOLIO MOj1-
TBEPIKAAI0T Pe3VAbTaThl CMEKTPaJbpHOro ananusd, nokasaslero yMeHhb-
HleHHe 3HAYHMOCTH KOPOTKOMEPHOAHBIX (JIIOKTyalHii NpH CHHIKCHHH
pogoobmena, OtrmeueHnble ocoDEHHOCTH OTPa)KaloTCs Ha BHAE aBTO-
KOPpeSIHOHHBIX (PYHKUHI, KOTOpble Takze 3aMeTHO H3MEHSIOTCH Mo
Mepe HaMeHenus BomgooGMmeHa. B nocnegnue AeCcATHAETHA HA CTPYK-
TYpy PsAAOB YPOBHS 03ep Bce OGoJibliee BAHAHHE OKA3bIBAeT XO35H-
CcTBeHHas JACeATeNbIOCTh YeJOBeKa Ha O3epe H ero sBogocOhope, NpHBO-
JAAas K Hapylenuio ojHopoaHocTy panos. OAHAKO HEOLHOPOJLHBIMH
MOrYT ObITh PSALI He TOJNBKO HA 03cpax, rje OTMEuUeHO aHTPOIoren-
HOE BMEIIaTeJLCTBO, HO H 11a BOROeMax ¢ MaJjibiM BOJIOOOMEHOM TpH
Hef0CTaTOYHO JJIHHHOM MepHoje HabawaeHH.

Hamenenne Bogoo6MeHa 03ep Bo MHOrOM 3daBHCHT OT KJHMAaTHue-
cknx yeaosuii. CaeposaTenblio, YBAdMHEHHOCTL OacceliHOB o3ep
TAKIKE BJIHAET Ha Xapakrep KoJjeOaHHH, MO3TOMY JAOCTATOYHO YETKO
NpOSBAAITCA reorpadHueckue 3aKOHOMEPHOCTH B KoJieDaHHAX ypoBid
o3ep. :
AHanus npoBeseH Ha OTHOCHTEAbHO HeOOJIBIIOM MaTepHaJe, oTpa-
JKAloUleM COBpPeMenHoe COCTOSIHHEe H3YUYCHHOCTH O03€p JHUIb HECKOJb-
KMX O3€pHLIX P4HOHOB CTPAHBI, MO3TOMY YTOYHEHHe Pe3yAbTATOB J0JI-
MHO MPOH3BOAHTECA N0 Mepe HaKomJeHHs WHopmanun o006 YpPOBHAX

. APYTHX 03ep H nyTeM GoJiee IUHPOKOTNO TPHBJEUEHHSA NAHHBIX O 3apy-
e HbIx obbeKTax.
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